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INLAND SALTWATER INTRUSION
MONITORING WELLS PROJECT

1.0 EXECUTIVE SUMMARY

This report presents the results of the assessment of the geologic and hydrogeologic
conditions in the central portion of the Niles Cone Groundwater Basin. Key goals of this
project were to: 1) gain a better understanding of the geological process that formed the
Niles Cone aquifer system; 2) allow long term monitoring of Centerville and Fremont
Aquifers in the central portion of the Niles Cone; 3) evaluate the extent of and the risk of
brackish water impacting ACWD’s active water supply wells in the Mowry Wellfield; 4)
determine the relationship between the Centerville and Fremont Aquifers; and 5) to
increase ACWD'’s understanding of the locations of inferred major depositional channels
in the area.

On November 14, 2008, the Alameda County Water District (ACWD) entered into an
agreement with the State of California Department of Water Resources (DWR) for the
installation of seven monitoring wells at six sites in the central portion of ACWD’s
service area. Due, in part, to the economic downturn, ACWD received several
competitive bids below its estimated costs. Subsequently, on December 9, 2008, ACWD
submitted a request for four additional monitoring wells and one additional drilling site.
This request was approved by DWR on December 19, 2008. The eleven monitoring
wells at the seven proposed drilling sites were all located within the City of Fremont right
of ways or properties. The wells were proposed in these areas due to the identification of
brackish water near ACWD’s wellfields, lack of geologic and hydrogeologic information
in this region, and the need for long-term groundwater monitoring points to evaluate
groundwater quality trends.

Field activities began on January 12, 2009, and were completed on June 9, 2009. The
following summary table describes the original proposed well locations, the approved
revised well locations, the actual well installation locations, and explanation of changes:



Original Proposed
Location

Revised Well
Location

Actual Well Location

Reason for Change

Blacow @ Brophy - F

Blacow @ Brophy - F

Blacow @ Brophy - F

No Change

Blacow @ Brophy- C

Blacow @ Brophy- C

Due to lower than expected drilling costs, well added to complete
cluster.

Fremont @ Saint
Leonards - F

Fremont @ Saint
Leonards - F

Not installed due to underground utilities.

Fremont @ Saint
Leonards - C

Due to lower than expected drilling costs, well added to complete
cluster. Not installed due to underground utilities.

Fremont Library - F

Fremont Library - F

Fremont Library - F

No Change

Fremont Library - C

Fremont Library - C

Eliminated due to space limitation and underground utilities.

Margery @ Blanchard -
F

Replacement well for Fremont @ Saint Leonard -F

Margery @ Blanchard -
C

Replacement well for Fremont @ Saint Leonard -C

Heritage Village -F

Not installed due to access issues.

Meyer Park - F

Replacement for proposed additional well at Heritage Village -F
that could not be installed due to access issues.

Meyer Park - C

Replacement for proposed well Fremont Library - C that could
not be install due to underground utilities.

Noll Park - F

Noll Park - F

Noll Park - F

No Change

Robin @ Ladner - F

Robin @ Ladner - F

Robin @ Ladner - F

No Change

Robin @ Ladner - C

Robin @ Ladner - C

Due to lower than expected drilling costs, well added to complete
cluster.

Serra Place - C

Serra Place - C

Serra Place - C

No Change

7 Wells

11 Wells

11 Wells

4 Additional Wells




Detailed lithologic characterizations and electric logs were conducted at five of the seven
drill sites. The other two drill sites, Serra Place and Noll Park, already had existing logs.
The locations of the drill sites were selected based on their proximity to inferred limits of
brackish groundwater and available access. Significant amounts of sands and gravels
were encountered in the logged borings at depths typical of the Centerville (180 to 230
feet below ground surface (bgs)) and Fremont (290 to 325 feet bgs) Aquifers.

Beneath the study area, the Centerville and Fremont Aquifers consist primarily of coarse
grained gravelly sands and sandy gravels. The Centerville Aquifer ranges in thickness
from 35 feet (Margery @ Blanchard and Fremont Library) to 50 feet (Serra Place and
Noll Park). The Fremont Aquifer ranges in thickness from 15 feet (Noll Park) to 75 feet
(Meyer Park). The Centerville and Fremont Aquifers are separated by the Mission
Aquitard which consists of silty or sandy clay and ranges in thickness from 25 feet
(Blacow @ Brophy and Fremont Library) to 84 feet (Robin @ Ladner).

Seventeen samples of fine grained material (aquitards) between water-bearing zones that
are equivalent in elevation to the Newark, Centerville, Fremont, and Deep 1 Aquifer were
collected for permeability testing. A summary of the ranges of permeability is
documented in the following table:

Permeability Range (cm/sec) Between Aquifers

Irvington Aquitard 5.36 X 10*t0 1.33 X 10°° Newark and Centerville Aquifers

4.22 X 10"t03.16 X 107 Centerville and Fremont Aquifers

Mission Aquitard

3.05 X 10°%t0 6.40X 10°° Fremont and Deep 1 Aquifers

Deep 1 Aquitard

cm/sec= centimeters/second

The results indicate a low vertical transmission rates in the Mission and Deep 1
Aquitards. In general the Irvington Aquitard also exhibits low vertical transmission rates
with the exception of samples collected at the Meyer Park well site where the
permeability values are significantly higher (5.36 X 10™to 2.08 X 10 cm/sec).

Groundwater samples collected from the monitoring wells were analyzed for chloride,
hardness, and total dissolved solids. A summary table of the range of analytical results is
presented below:

Centerville Aquifer (5 samples)

Fremont Aquifer (6 samples)

Chloride

133.8 to 660.0 ppm

147.510 1,331.3 ppm

Hardness

380.0 to 980.0 ppm

220.0 to 1,400.0 ppm

Total Dissolved Solid

674.0 to 1,565.0 ppm

708.0 to 2,460.0 ppm

ppm = parts per million

Aquifer thickness maps of the Centerville and Fremont Aquifers reveal two distinct
geologic patterns. When combined, the two geologic patterns generally correspond with
the deposition map of the Centerville and Fremont Aquifers presented in DWR Bulletin
118-1. But when separated, the Centerville Aquifer pattern generally follows the



southern branches of the main southern depositional axis and the Fremont Aquifer
generally follows the northern branches of the main southern deposition axis.

Differences in water level elevations between the Centerville and Fremont Aquifers (that
vary between 0.29 and 0.91 feet) and the relatively low permeability values documented
in the Mission Aquitard (between the Centerville and Fremont Aquifers) indicate that a
hydraulic separation exists between the two aquifers beneath the study area. Although
there are areas within the Niles Cone Groundwater Basin that indicate there are hydraulic
connections between the Centerville and Fremont Aquifers, it appears that within the
study area of the brackish water plume, the two water bearing zones are distinct.
Originally, it was believed that, in general, the Centerville and Fremont Aquifers were
two separate aquifers acting as one water bearing unit (since there was only a slight
difference in water level elevations), thus the aquifers have been collectively referred to
as the Centerville-Fremont Aquifer. The geologic and hydrologic data collected during
this project indicates that the aquifers are not acting as one water bearing unit within the
study area. It is likely that in order to effectively address the brackish water plume near
the Mowry Wellfield, the Centerville and Fremont Aquifers may need to be treated as
separate water bearing units.

The data collected during this study made a significant contribution to the understanding
of the brackish water bulge located in the vicinity of the Mowry Wellfield. On-going
monitoring of the wells will allow ACWD to develop a plan to prevent brackish water
intrusion from reaching the Mowry Wellfield and yield a better understanding of chloride
movement and groundwater flow direction over time. As a result of DWR’s Local
Groundwater Management Assistance Grant Program, all of the key goals of the Inland
Saltwater Intrusion Monitoring Wells Project were accomplished.



2.0 INTRODUCTION

2.1  Background

The goals of this project were to gain a better understanding of the geological process
that formed the Niles Cone aquifer system, allow long term monitoring of Centerville and
Fremont Aquifers in the central portion of the Niles Cone, evaluate the extent of and the
risk of brackish water impacting ACWD’s active water supply wells in the Mowry
Wellfield, determine the relationship between the Centerville and Fremont Aquifers, and
to increase ACWD’s understanding of the locations of inferred major depositional
channels in the area. To obtain these goals, ACWD installed 11 groundwater monitoring
wells in and around an identified brackish groundwater plume in the vicinity of ACWD’s
Mowry Wellfield (Figure 1). The locations were selected based on areas where critical
data gaps exist, available open space, and long term access.

2.2 Original Proposal

The original proposal called for the installation of seven monitoring wells at six sites (two
with existing wells and four new locations). One monitoring well (Fremont Aquifer) was
planned at each of three new sites (Blacow @ Brophy, Robin @ Ladner, and Fremont @
St. Leonards). Two monitoring wells (one in the Centerville and one Fremont Aquifer)
were proposed at one new site (Fremont Library). A Centerville Aquifer well was
proposed next to an existing Fremont Aquifer well (Serra Place), and a Fremont Aquifer
well was proposed next to an existing Centerville Aquifer monitoring well (Noll Park).
The locations are presented on Figure 2. One pilot boring was to be drilled at each of the
four new sites to a total depth of 400 feet below ground surface or to bedrock, whichever
came first, to obtain a detailed geologic profile of the alluvial material. The two existing
well locations (Serra Place and Noll Park) already had pilot borings drilled in 2007. Each
of the pilot borings were planned to be converted into monitoring wells screened within
the Fremont Aquifer.

2.3  Revised Proposal

A Notice of Commitment from DWR for a $250,000 grant was received by ACWD on
June 26, 2008. On November 14, 2008, ACWD and DWR entered into an agreement
(No. 4600008186) for implementation of the Inland Saltwater Intrusion Monitoring Wells
Project.

When preparing the original scope of work, ACWD outlined a program that would
delineate the brackish water identified in the Centerville and Fremont Aquifers while
considering the constraints of available space in a highly urbanized area. Based on
historic costs for well installation, this ideal scope of work could not be implemented
within DWR’s grant allocation. Subsequently, ACWD adjusted the scope of work to
maximize coverage, focusing on the Fremont Aquifer, while keeping within the budget.



When the bid costs for implementing the approved scope of work was much lower than
expected, ACWD reviewed the project and determined that the addition of four
monitoring wells would significantly increase ACWD’s understanding of the basin in this
area, especially the relationship between the Centerville and Fremont Aquifers. On
December 9, 2008, ACWD submitted a memorandum outlining the proposed revised
scope of work to DWR for approval. The revised scope of work proposed to add one
additional Centerville Aquifer monitoring well to each of the three proposed Fremont
Aquifer monitoring well drilling locations, thus creating well clusters at each location.
One additional Fremont Aquifer monitoring well was proposed at ACWD’s Heritage
Village location. This would increase the number of monitoring wells proposed under
the project from seven to eleven. The additional scope of work would significantly
increase ACWD’s understanding of the basin while not changing the amount of the grant.
The proposal was verbally approved by DWR (Harley Davis) on December 19, 2008.

2.4  Project Goals and Objectives

The primary goals of this project were to drill and install groundwater monitoring wells
in the central portion of ACWD’s service area to obtain geologic and hydrogeologic
information in this critical area and to evaluate the extent of brackish groundwater
identified in the area. The specific objectives of the project as stated in ACWD’s
proposal and approved change of scope memorandum are summarized below:

e Drill five 400 foot exploratory borings and install monitoring wells completed in the
Fremont Aquifer zone.

e Install Centerville Aquifer monitoring wells next to proposed or existing monitoring
wells to evaluate water quality and vertical transmissivity.

e Collect undisturbed core samples from the fine grained material between the water-
bearing zones for the purposes of conducting vertical permeability analysis.

e Collect aquifer specific groundwater elevation data from the newly installed
monitoring wells.

e Collect aquifer specific groundwater quality data from the newly installed monitoring
wells.

e Gain a better understanding of the geology and hydrogeology of the central region of
the Niles Cone Groundwater Basin.

e Add needed groundwater monitoring points to the groundwater monitoring network
that will provide long term aquifer specific groundwater elevation and groundwater
quality monitoring.

e Share and discuss groundwater elevation and groundwater quality information
obtained from the monitoring sites.



e Share information with other interested parties by including the results in ACWD’s
annual Groundwater Monitoring Report.

2.5  Project Scope

The above objectives were met by drilling and constructing groundwater monitoring
wells to obtain detailed geologic and hydrogeologic data of the area, and to provide long
term monitoring points to evaluate groundwater flow and quality. The sites were selected
based on the identification of areas where ACWD needed additional information to
improve our understanding of the localized geology, groundwater flow, and water quality
conditions. The wells were also located in areas that will have long term accessibility,
thus providing long term groundwater monitoring points. The original proposed drill
sites are presented in Figure 2.

Several modifications were made to the original proposed project scope due to lower than
expected contractor costs and previously unidentified utility lines. A summary of the
changes to the scope of work are as follows:

e Three additional Centerville Aquifer monitoring wells and one new Fremont
Aquifer monitoring well were added to the project.

e During utility clearance operations at the Fremont Library site, a previously
unidentified storm drain lateral and parking lot lighting electrical wiring were
encountered. The identification of these structures limited the available space for
well installation from the planned two monitoring wells to one monitoring well.
Upon completion of the pilot boring and electronic log, it was determined that a
Centerville Aquifer monitoring well was not necessary at this location.

e A Fremont Aquifer monitoring well was planned to be installed at Heritage
Village (new location). Because of property access issues, the monitoring well
proposed for Heritage Village was relocated to a planter area on Glenmoor Drive
@ Eggers Drive (Meyer Park).

e Given the proximity of the Meyer Park site to the brackish groundwater plume, a
Centerville Aquifer monitoring well was also completed. Since a Centerville
Aquifer monitoring well was not installed at the Fremont Library site, the addition
of a Centerville Aquifer monitoring well at this site did not change the overall
scope of work.

e The identification of previously unidentified utility lines at the Fremont @ St
Leonards Way site prompted relocation of the drill site to a planter area along
Margery Drive @ Blanchard Street.

The changes in location of the drilling sites were approved by DWR (Harley Davis and
Christy Spector) and satisfy the objectives of the project in that it is within the vicinity of
the identified brackish groundwater plume where there is a lack of geologic and



hydrogeologic data. As a result, the final project scope was expanded to include the
installation of 11 wells at seven sites. The locations for the final well sites and well
identifications are presented in Figure 3 and the drilling activities at each site are
described below.

Monitoring Well Drill Site: Fremont Library

A single boring was drilled to 400 feet below ground surface (bgs). The boring was
sampled and geophysically logged for the purpose of creating a detailed geologic
record for the site. The log is being used to further understand the geology and
hydrogeology of the Niles Cone aquifer system. Upon completion of drilling and
logging of the exploratory boring, a monitoring well, 4S/IW-28R003 (Fremont
Library-F), was installed to a depth of 295 feet bgs. This depth generally corresponds
to the Fremont Aquifer identified regionally throughout much of the Niles Cone
Groundwater Basin.

Monitoring Well Drill Site: Robin @ Ladner

A single boring was drilled to 400 feet bgs. The boring was sampled and
geophysically logged. Upon completion of drilling and logging of the exploratory
boring, a monitoring well, 55/1W-4H005 (Robin-F), was installed to a depth of 365
feet bgs. An additional monitoring well, 55/1W-4H004 (Robin-C), was completed to
a depth of 255 bgs. These depths generally correspond to the Fremont and
Centerville Aquifers.

Monitoring Well Drill Site: Blacow @ Brophy

A single boring was drilled to 400 feet bgs. The boring was sampled and
geophysically logged. Upon completion of drilling and logging of the exploratory
boring, a monitoring well, 4S/1W-32N002 (Blacow-F), was installed to a depth of
350 feet bgs. An additional monitoring well, 4S/1W-32N001 (Blacow-C), was
completed to a depth of 250 feet bgs. These depths generally correspond to the
Fremont and Centerville Aquifers.

Monitoring Well Drill Site: Meyer Park

A single boring was drilled to 400 feet bgs. The boring was sampled and
geophysically logged. Upon completion of drilling and logging of the exploratory
boring, a monitoring well, 4S/1W-32E012 (Meyer Park-F), was installed to a depth of
340 feet bgs. An additional monitoring well, 4S/1W-32E011 (Meyer Park-C), was
completed to a depth of 240 bgs. These depths generally correspond to the Fremont
and Centerville Aquifers.



Monitoring Well Drill Site: Margery @ Blanchard

A single boring was drilled to 400 feet bgs. The boring was sampled and
geophysically logged. Upon completion of drilling and logging of the exploratory
boring, a monitoring well, 4S/1W-33R008 (Margery-F), was installed to a depth of
350 feet bgs. An additional monitoring well, 4S/1W-33R007 (Margery-C), was
completed to a depth of 250 bgs. These depths generally correspond to the Fremont
and Centerville Aquifers.

Monitoring Well Drill Site: Serra Place

In March 2007 a single boring was drilled to 400 feet bgs. The boring was sampled
and geophysically logged. Upon completion of drilling and logging of the
exploratory boring, a monitoring well, 4S/1W-32K011 (Serra Place-F), was installed
to a depth of 360 bgs. Based on the log generated for this boring, an additional
monitoring well, 4S/1W-32K014 (Serra Place-C), was completed during this drilling
project. Monitoring well Serra Place-C was installed to a depth of 250 feet. The
completion depth of Serra Place-C and Serra Place-F generally corresponds to the
Centerville and Fremont Aquifers. The installation of monitoring well Serra Place-C
completes the well cluster at this location.

Monitoring Well Drill Site: Noll Park

In February 2007, a single boring was drilled to 400 feet bgs. The boring was
sampled and geophysically logged. Upon completion of drilling and logging of the
exploratory boring, a monitoring well, 4S/1W-33N002 (Noll Park-C), was installed to
a depth of 270 bgs. Based on the log generated for this boring, an additional
monitoring well, 4S/1W-33N003 (Noll Park-F), was completed during this drilling
project. Monitoring well Noll Park-F was installed to a depth of 350 feet. The
completion depth of Noll Park-C and Noll Park-F generally corresponds to the
Centerville and Fremont Aquifers. The installation of monitoring well Noll Park-F
completes the well cluster at this location.

The installation of the well clusters allows long term monitoring of the Centerville and
Fremont Aquifers and determination of trends in vertical flow and water quality between
the two aquifers over time.

2.6  Geology and Hydrogeology

The Niles Cone Groundwater Basin is an alluvial aquifer system consisting of
unconsolidated gravel, sand, silt, and clay. The gravel and sand deposits have the highest
permeability and thus comprise the aquifers; conversely, silt and clay layers have low
permeability and form the aquitards. An aquifer is a water-bearing geologic formation
which will yield an appreciable or economically beneficial supply of water. In 1968,
DWR used the term aquiclude, a saturated geologic unit that is incapable of transmitting
significant quantities of water under ordinary hydraulic gradients, for the low



permeability beds that confine the aquifers. In 1973, DWR reclassified these confining
beds as aquitards, which are relatively low permeability geologic beds in a stratigraphic
sequence that store water, but will not transmit it rapidly enough to supply wells or
springs. These beds may be permeable enough to transmit water in quantities that are
significant for the study area, even though water movement per acre is insignificant.

The Niles Cone Groundwater Basin is divided by the Hayward Fault. The Hayward Fault
is an active fault with low permeability that impedes the lateral flow of groundwater.
Large differences in water levels on either side of the fault demonstrate the relatively
impermeable nature of the fault. ACWD manages both the Above Hayward Fault and the
Below Hayward Fault sub-basins. The AHF sub-basin on the east side of the Hayward
Fault is composed of highly permeable sediments referred to as the AHF Aquifer. The
BHF sub-basin is composed of a series of relatively flat lying aquifers separated by
extensive clay aquitards (Figure 4).

Over time, the alluvial/fluvial depositional environment produced thick coarse grain
sediments along present day Alameda Creek and also along historic stream channels
(now buried). With distance westward, both the thickness and grain size of the aquifers
decreases while the intervening clay aquitards become thicker. The aquitards appear to be
absent just west of the Hayward Fault in the hydrogeologic region called the forebay
area.

The shallowest regional aquifer in the BHF sub-basin, the Newark Aquifer, is an
extensive permeable gravel and sand layer between 40 and 140 feet below ground surface
(bgs), except in the forebay area where it begins at the surface. The thickness of the
Newark Aquifer ranges from less than 20 feet at the western edge of the basin to more
than 140 feet at the Hayward Fault. The Newark Aquifer is overlain in most of the sub-
basin by a thick layer of silt and clay called the Newark Aquiclude. The Newark
Aquiclude is absent in the forebay area, allowing direct recharge to the Newark Aquifer
from Alameda Creek and the recharge ponds. Within the Newark Aquiclude, layers of
sand and silt comprise a non-regional hydrogeologic unit known commonly as the
shallow water-bearing zone.

An extensive thick clay aquitard separates the Newark Aquifer from the Centerville
Aquifer. The Centerville Aquifer, the top of which lies at an average depth of 180 to 230
feet bgs, overlies a thick clay aquitard, which in turn overlies the Fremont Aquifer which
exists in the interval of 290 to 390 feet bgs. Although the Centerville and Fremont
Aquifers are separate aquifers, they have been considered as one water bearing unit
(Centerville-Fremont Aquifer), based on historical water level data that indicated that
they are in good hydrogeologic connection (Figure 4). However, water level and water
chemistry results from this program indicate that in the study area of the brackish water
bulge, these two aquifers are isolated from each other. Lithologic analysis also confirms
their separation in this portion of the basin. This isolation is best seen at some of the well
clusters with wells screened in each aquifer.
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Saltwater from San Francisco Bay and the adjacent salt ponds intruded into the Newark
Aquifer as a result of over pumping of groundwater and was first noted in the 1920’s.
The Newark Aquifer became unsuitable for irrigation. Deeper wells were drilled and also
over pumped. Brackish water appeared in the deeper aquifers in the 1940’s. Intrusion
occurred as far inland as the Hayward Fault.

Starting in 1962, ACWD began to supplement local recharge with water purchased from
the State Water Project to raise groundwater levels. By 1972, the groundwater head in
the Newark Aquifer had been restored to above sea level and the natural bayward flow
direction was re-established. In 1974, ACWD implemented the Aquifer Reclamination
Program to expedite the removal of brackish water from the Newark, Centerville, and
Deep Aquifers. The brackish water from the Aquifer Reclamination Program pumping
was originally discharged to flood control channels that flowed into San Francisco Bay.
In 2003, ACWD began operating a desalination facility to treat the brackish water
pumped from the Aquifer Reclamination Program wells (Figure 4) prior to its addition to
the distribution system. This has been a highly successful program which has resulted in
substantial improvement in water quality in both the Newark and Centerville Aquifers as
well as creating a beneficial use for the brackish groundwater. However, brackish water
still remains in all the aquifers.
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3.0 METHODOLOGY

This section presents the field methodology that was implemented to obtain the data
necessary to meet the project objectives. Information presented in this section includes a
description of pre-field activities such as permitting and underground utility clearance, as
well as soil boring and groundwater well installation procedures, and soil and
groundwater sampling methodologies.

3.1 Pre-Field Mobilization Activities
3.1.1 Dirilling Permits

ACWD obtained 11 drilling permits from the Alameda County Water District. Copies of
the permits are presented in Appendix A.

3.1.2 Access Agreements

ACWD obtained 7 encroachment permits and one access agreement from the City of
Fremont for the installation of monitoring wells. Nine of the monitoring wells were
installed within the City of Fremont right-of-ways and two monitoring wells were
installed on City of Fremont property. Copies of the permits and access agreement are
presented in Appendix B.

3.1.3 Underground Utility Surveys

Prior to drilling activities, ACWD personnel visited the drill sites to mark the proposed
locations for the wells and met with the facility contacts to discuss the location of
underground utilities. Underground Service Alert (USA) was contacted, after the field
locations were marked, at least 72 hours prior to field mobilization.

3.2 Soil Boring and Well Installation Procedures
3.2.1 Subsurface Drilling

Drilling of the borings and installation of the monitoring wells were performed by
Precision Sampling, Inc. (Precision) of Stockton, California. The borings were drilled
with a Delta Base 540 mud rotary drilling rig with an 8.75-inch diameter drill bit. At
each new drilling location, pilot holes were drilled to a maximum depth of 400 feet bgs.
The pilot holes were drilled for the purposes of creating a lithologic log of the boreholes,
running geophysical logs, and designing the monitoring wells. Samples of geologic
material were collected at five foot intervals, examined, and documented on a field log
data sheet. Undisturbed soil samples were collected of the fine grained material between
aquifers for permeability testing. The undisturbed soil samples were collected by
advancing the boring to a point immediately above the desired sampling depth and then
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pushing a Modified California Split Spoon Sampler lined with three brass tubes, into the
undisturbed soil. The sampler was then extracted from the borehole, the ends of the
bottom tube were covered with plastic end caps, the vertical orientation of the sample
was noted (which end was up), and labeled with a unique identification number. Samples
not retained for analytical testing were used for lithologic evaluation.

3.2.2  Well Installation

Eleven new monitoring wells were installed as part of this project. Nine of the wells
(4S/1W-32K014 (Serra Place-C), 4S/1W-32N002 (Blacow-F), 4S/1W-32N001 (Blacow-
C), 4S/1W-32E012 (Meyer Park-F), 4S/1W-32E011 (Meyer Park-C), 5S/1W-04H005
(Robin-F), 55/1W-04H004 (Robin-C), 4S/1W-33R008 (Margery-F), and 4S/1W-33R007
(Margery-C)) were installed within the City of Fremont right-of-ways. Two new
monitoring wells, (4S/1W-33N003 (Noll Park-F) and 4S/1W-28R003 (Fremont Library-
F)) were installed on City of Fremont property. Well construction details are discussed
below and summarized in Table 1. Unless otherwise stated, well installations were
conducted using the following general specifications:

e |Installation of monitoring wells within the pilot borings (4S/1W-32N002
(Blacow-F), 4S/1W-32E012 (Meyer Park-F), 5S/1W-04H005 (Robin-F), 4S/1W-
33R008 (Margery-F), and 4S/1W-28R003 (Fremont Library-F)) were done upon
completion of geophysical logging (resistivity, spontaneous potential,
conductivity, gamma, and temperature) of the wells by Welenco of Bakersfield
California. Neat cement was tremied from the bottom of the boring to within 10
feet of the designed bottom of the well. The neat cement was allowed to cure a
minimum of 24-hours prior to reaming out the borehole with an 8.75-inch
diameter drill bit to the designed well depth. Upon completion of reaming,
installation of the monitoring well casing and material was performed.

e Casing and screen for all the monitoring wells were constructed of 2-inch
diameter Schedule 80 polyvinyl chloride (PVC) plastic with factory slotted well
screen (slot size 0.020-inch).

e All sand packs were constructed using coarse aquarium (4x12) sand. Due to the
density of the drilling fluid and sealing depths, it was not practical to place the
fine separator sand as proposed. Instead, additional coarse aquarium sand was
placed between 15 to 20 feet above the top of the designed screened portion of the
monitoring well. The additional thickness of coarse aquarium sand sufficiently
retarded the intrusion of the sand-cement slurry, keeping it out of the screened
portion of the well.

e All the wells were grouted from the top of the sand pack to the surface using a
sand-cement slurry.

e Drilling mud displaced by the well installation activities was placed in a trailer
mounted storage tank and transported to ACWD’s storage site.
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e For wells installed within the City of Fremont right-of-way, a traffic-rated well
cover was installed flush to the existing grade with a concrete pad surrounding the
well cover that extended from sidewalk to curb.

e For wells installed on City of Fremont property, a traffic-rated well cover was
installed flush to the existing grade with a concrete pad surrounding the well
cover.

3.2.3 Well Development

The sand-cement slurry was allowed to cure 72-hours prior to well development. The
goals of development were to remove fine sediment from the well casing and screen, to
stabilize the filter pack, and to maximize water flow between the well and the aquifer.
Well development was performed using the drop pipe and air lift method. The drop pipe
was moved up and down the well to agitate sediment in the well and to set up a surging
action within the well screen. The well was then purged using compressed air to lift both
water and sediment out of the well. Field parameters (temperature, pH, electrical
conductivity, and turbidity) were measured at approximately 500 to 1,000 gallon
intervals. Development continued until turbidity was reduced to 5 nephelometric
turbidity units (NTU) or removal of 2,000 gallons, whichever came first. Development
water containing drilling mud was placed in a truck mounted storage tank and transported
to ACWD'’s property for storage.

3.3 Monitoring Well Survey Procedures

The monitoring wells were surveyed by ACWD using a Trimble R8 GPS (Global
Positioning System). The monitoring wells were located, within limitations of the
equipment, to approximate vertical and horizontal accuracies of + 0.2 and + 0.1 of a foot,
respectively. The survey data is presented in Table 2.

3.4 Storm Water Protection and Emergency Response Plans

ACWD required Precision to prepare a Storm Water Protection and an Emergency
Response Plan for the project. The plans were prepared and in place prior to
implementing field activities. ACWD required the preparation of plans to minimize the
effects of sediment runoff and potential unauthorized spills to the environment. Copies
of the plans are presented in Appendix C.

3.5  Sampling and Analysis Procedures

3.5.1 Soil Permeability Testing

Selected soil samples were collected using a 24-inch long Modified California Split

Spoon Sampler with 2.5-inch brass liners. The sampler was pushed 24 inches into the
underlying sediment using a hydraulic slide hammer on the drilling rig. The sampler was
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then removed and the sample liners removed. The sample retained for testing was
capped with plastic end caps, labeled, packaged, and delivered to a soils laboratory
certified by the American Association of State Highway and Transportation Officials
(AASHTO) for soil permeability testing. No preservation procedures were required. The
testing laboratory used was SIGNET Laboratories of Hayward, California. The soil cores
were analyzed by Falling-Head Flexible Wall Permeability Testing by ASTM Method D-
5084. Soil samples were collected in fine grained material for the purposes of evaluating
the vertical permeability between identified aquifers.

3.5.2 Groundwater Testing

General groundwater quality samples were collected and analyzed for physical
characteristics, chlorides (EPA Method 300), total dissolved solids (Standard Methods
2540C), and hardness (Standard Methods 2340B). The wells were purged by air lifting
with a minimum of three casing volumes removed prior to sampling. Upon completion of
purging, the samples were collected in unpreserved 250 milliliter glass Teflon-capped
laboratory-supplied bottles and delivered under chain of custody record to ACWD’s
water quality laboratory. ACWD'’s laboratory is a state certified laboratory and is part of
the Environmental Laboratory Accreditation Program.

3.6 Soil Disposal Procedures
Soil and drilling mud generated during field operations were removed from the well

locations and transported to ACWD’s storage site located on Mission Boulevard next to
Alameda Creek in Fremont, California.
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4.0 RESULTS

4.1  Geology

The geological data collected from this project is consistent with an alluvial channel
deposition. The general lithology consists of inter-bedded clays, sands, and gravels with
intermingled silts. The lithologic data is fairly consistent with the general first
encountered depth below ground surface of the Newark (40 to 50 feet bgs), Centerville
(180 to 230 feet bgs), and the Fremont (290 to 325 feet bgs) Aquifer zones. Aquifer
zones in the vicinity of the Fremont Library appear to be shallower in depth than
encountered at the other drill sites. This may be, in part, due to the close proximity of the
Fremont Library drilling location to the source area of the Niles Canyon Alluvial Fan. In
general, the alluvial depositional bedding becomes shallower in depth as it nears the
source area since the source area is at a higher elevation than the surrounding topography.
Geologic well logs presenting the lithologic log, geophysical log, and well completion are
presented in Appendix D.

4.2 Groundwater Elevations

Water level measurements were collected in the monitoring wells within a 10 day
window from August 31, 2009 to September 9, 2009. Groundwater elevations within the
Centerville Aquifer ranged from -3.3 feet Mean Sea Level (MSL) to -6.0 feet MSL in
monitoring wells Robin-C (5S/1W-04H004) and Blacow-C (4S/1W-32N001),
respectively. Groundwater elevations within the Fremont Aquifer ranged from —3.6 feet
MSL to -6.5 feet MSL in monitoring wells Robin-F (5S/1W-04H005) and Blacow -F
(4S/1W-32N002), respectively (Table 3). Water level elevations collected at each of the
cluster well sites that have Centerville and Fremont Aquifer monitoring wells
consistently documented lower groundwater elevations in the Fremont Aquifer well. The
elevation difference ranged from 0.23 foot to 0.91 foot difference in the Meyer Park and
Noll Park clusters, respectively. A summary table is presented below:

Difference in Water Level Elevation
Well Cluster between Centerville and Fremont Aquifers

(feet)
Blacow @ Brophy 0.46
Margery @ Blanchard 0.47
Meyer Park 0.23
Noll Park 0.91
Robin @ Ladner 0.29
Serra Place 0.79

4.3  Groundwater Analytical Testing

Upon completion of well construction, the wells were developed to remove sediment that
had accumulated in the well as a result of well construction activities. All the wells were
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developed to the goal of 5 NTUs or 2,000 gallons removed, whichever came first.
Appendix E contains the development records for the monitoring wells.

Upon completion of development and purging, samples were collected and delivered to
the analytical laboratory under chain-of-custody record for testing. The table below
matches each well to the aquifer monitored:

Well Name State Identification Number | Aquifer Monitored
Blacow-C 4S/1W-32N001 Centerville Aquifer
Margery—C 4S/1W-33R007 Centerville Aquifer

Meyer Park-C 4S/1W-32E011 Centerville Aquifer

Robin-C 5S/1W-04H004 Centerville Aquifer

Serra Place-C 4S/1W-32K014 Centerville Aquifer

Blacow-F

4S/1W-32N002

Fremont Aquifer

Fremont Library-F

4S/1W-28R003

Fremont Aquifer

Margery-F 4S/1W-33R008 Fremont Aquifer
Meyer Park-F 4S/1W-32E012 Fremont Aquifer
Noll Park-F 4S/1W-33N003 Fremont Aquifer
Robin-F 5S/1W-04H005 Fremont Aquifer

Laboratory results for water samples collected from the monitoring wells installed during
this program are presented in Table 3. Data from two monitoring wells (Serra Place—F
and Noll Park—C) were used in the analysis of the brackish water plume but were not
installed under this project. ACWD’s standard semiannual sampling does not encompass
the analysis for hardness, thus the hardness analysis for Serra Place-F and Noll Park-C
are not included in Table 3. The table below summarizes the ranges of analytical results
for the Centerville and Fremont Aquifers:

Centerville Aquifer (5 samples)

Fremont Aquifer (6 samples)

Chloride 133.8 to 660.0 ppm 147.510 1,331.3 ppm
Hardness 380.0 to 980.0 ppm 220.0 to 1,400.0 ppm
Total Dissolved Solids 674.0 to 1,565.0 ppm 708.0 to 2,460.0 ppm

ppm=part per million

The Laboratory Analytical Report is presented in Appendix F.

4.4  Soil Permeability Testing

A total of 17 soil samples were collected and tested for evaluation of vertical
permeability (Table 4). The samples were collected from the aquitards between the
Newark and Centerville Aquifers (Irvington Aquitard), Centerville and Fremont Aquifers

(Mission Aquitard), and Fremont and Deep 1 Aquifers (Deep 1 Aquitard). Below is a
summary table presenting the results of the permeability testing:
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Permeability Range

Between Aquifers

Irvington Aquitard

5.36 X 10™t0 1.33 X 10°® cm/sec.

Newark and Centerville Aquifers

Mission Aquitard

4.22 X 10" to 3.16 X 10 cm/sec.

Centerville and Fremont Aquifers

Deep 1 Aquitard

3.05 X 10°to 6.40X 10° cm/sec.

Fremont and Deep 1 Aquifers

cm/sec= centimeters/second

The results indicate low vertical transmission rates in the Mission and Deep 1 Aquitards.
In general the Irvington Aquitard also exhibits low vertical transmission rates with the
exception of samples collected at the Meyer Park well site where the permeability values
are significantly higher (5.36 X 10™to 2.08 X 10 cm/sec). The shallower sample (fine
sand), collected at131 feet bgs, appears to have been collected in the lower portion of the
Newark Aquifer and not the Irvington Aquitard. The lower sample (silty clay), collected
from 161 feet bgs, and appears to be more characteristic of the Irvington Aquitard.
Laboratory Reports are presented in Appendix G.
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5.0 CONCLUSIONS

The drilling locations were selected based on work previously conducted by DWR
(documented in DWR Bulletin No. 118-1, Evaluation of Ground Water Resources South
Bay, Appendix A: Geology, August 1967), analytical data collected during ACWD’s
semiannual groundwater monitoring program, and available drilling locations in the
vicinity of the brackish water plume. The locations were selected to further define the
boundaries of the brackish water plume and to evaluate water quality. Although two of
the drill sites were relocated (Fremont @ St Leonards to Margery @ Blanchard and
Heritage Village to Meyer Park), the new locations still satisfied these goals.

Overall, the geological data collected during the drilling of the soil borings is consistent
with the alluvial channel depositional environment in the Niles Cone Groundwater Basin.
Significant amounts of sands and gravels were encountered in the logged borings at
depths comparable to the Centerville and Fremont Aquifers. In the monitoring wells
installed during this project, the Centerville and Fremont Aquifers ranged in thickness
from 35 to 50 feet and 15 to 75 feet, respectively. A graphical presentation of the
relationship and makeup of the Centerville and Fremont Aquifers beneath the study area
are presented in two hydrologic formation cross-sections (Figure 5). The cross-sections,
A-A’ and B-B’, are presented in Figures 6 and 7, respectively. These cross-sections
present the generalized zones which characterize the hydrogeologic formations above 400
feet bgs. Within each of the aquifers zones, there are relatively thicker areas that contain
a higher percentage of gravels. These zones appear to generally correspond to the
depositional axis within the Centerville and Fremont Aquifers as identified in DWR
Bulletin No 118-1.

One of the goals of the project was to evaluate and refine the predominate direction and
axis of major aquifer deposition in the Centerville and Fremont Aquifer systems, as
identified in DWR Bulletin No 118-1, that may be influencing the brackish water plume.
Aquifer thickness calculations were made of both the Centerville and Fremont Aquifers
from the new and existing wells in the vicinity of the brackish water plume (Table 5).
These calculations were then combined into contour maps of lines of equal thickness for
the Centerville Aquifer (Figure 8) and Fremont Aquifer (Figure 9). These maps appear to
represent two distinct hydrogeologic formation patterns. Figure 8 (Centerville Aquifer)
shows two predominant depositional axes that generally correlate to the two southern
axes of the major southern leg as presented in DWR Bulletin No 118-1, Plate 13 (Figure
10). Figure 9 (Fremont Aquifer) also shows two predominant depositional axes, but they
generally correlate to the two northern axes of the major southern leg as presented in
DWR Bulletin No 118-1, Plate 13 (Figure 10).

In addition to evaluating the effect of the geology on the brackish water plume, water
samples were collected from the newly installed wells to determine water quality in the
Centerville and Fremont Aquifers during ACWD’s fall monitoring program. The
purpose of the fall monitoring program is to evaluate water quality parameters in wells
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located throughout the basin and within the individual aquifer zones when water levels
tend to be at their lowest levels. The primary constituent of concern tested for during the
program is chloride. Analytical testing of groundwater samples collected from the
monitoring wells installed during Inland Saltwater Intrusion Monitoring Wells Project
documented the presence of chloride concentrations above the secondary maximum
contaminant level (MCL) for drinking water (250 ppm) in several of the wells. To better
understand the distribution of chloride in and around the brackish water plume, chloride
data collected from both the newly installed monitoring wells and existing wells (Figure
11) that were sampled during the fall monitoring program, within the Centerville and
Fremont Aquifers, have been presented in Figures 12 and 13, respectively. The chloride
concentrations in the Centerville Aquifer appear to be concentrated along two axes
following a south-southwest trend. The chloride concentration map for the Fremont
Aquifer appears to be concentrated along a single axis trending to the west-southwest.

Permeability results from soil samples collected during the project documented low
permeability values in Aquitards separating water-bearing zones that are equivalent in
elevation to the Newark, Centerville, Fremont, and Deep Aquifers within the study area.
The permeability values for the samples collected in the Mission (between the Centerville
and Fremont Aquifers) and Deep 1 (between the Fremont and Deep 1 Aquifers)
Aquitards revealed similar results, ranging from 4.22 X 107 cm/sec to 6.40 X 10~
cm/sec. For comparison, the requirement for a liner beneath a Class 1 Hazardous Waste
Landfill is 1.0 X 107 cm/sec. This information suggests considerable natural resistance to
vertical flow between these aquifers. The samples collected from the Irvington Aquitard
(between the Newark and Centerville Aquifers) also documents considerable natural
resistance to vertical flow, except in samples collected from the Meyers Park site. The
upper sample, collected from 131 feet bgs, is more characteristic of the overlying Newark
Aquifer (fine sand). The lower sample, collected at 161 feet bgs, is more characteristic of
the Irvington Aquitard (silty clay). It appears the Irvington Aqutard in the vicinity of the
Meyers Park site is more vertically transmissive than in other locations within the study
area.

The geologic, chloride, hydrologic, and permeability data seem to generally correlate
well. Basically, the aquifer thickness maps for the Centerville and Fremont Aquifers
compare closely to their respective chloride concentration maps. One variance of note is
a slight shift to the west of the western chloride concentration axis with the corresponding
aquifer thickness axis in the Centerville Aquifer. This apparent shift may be due to the
decades of Aquifer Reclamation Program pumping that has occurred in the Centerville
Aquifer in this area. Hydraulically, differences in water level elevations vary between
0.29 and 0.91 feet between the Centerville and Fremont Aquifers. Combining this
information with the relatively low permeability values documented in the Mission
Aquitard (between the Centerville and Fremont Aquifers), support (in concert with the
geologic and chloride data) the inference that a hydraulic separation exists between the
two aquifers beneath the study area. The data also indicates that close to the Niles Cone
source area, the Centerville and Fremont Aquifers appear to converge (Figure 7). This
convergence of aquifer zones is characteristic of the forebay area of the Niles Cone
alluvial fan.
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Although there are areas within the Niles Cone Groundwater Basin that indicate
hydraulic connection between the Centerville and Fremont Aquifers, it appears that
within the study area of the brackish water plume, the two water bearing zones are
distinct. Due to the limited data that existed when DWR Bulletin No. 118-1 was
published, it was originally believed that although the Centerville and Fremont Aquifers
were individual aquifers, the groundwater elevation levels did not have sufficient change
in elevation to warrant being treated as separate water bearing units, thus were combined
and treated as one water-bearing zone. As documented by the data collected during this
project, this may not be the case in the area of the brackish water plume. It is likely that
in order to effectively address the issue of the brackish water plume near the Mowry
Wellfield, the Centerville and Fremont Aquifers may need to be treated as separate water
bearing units.

The installation of monitoring wells during this project has already provided valuable
information to ACWD. Limited information existed on the geology and hydrogeology in
the vicinity of the brackish water plume. The only available source of information from
this area was from two nested well clusters within the plume (installed in 1997 and 2000)
and four widely scattered monitoring wells around the cluster wells (installed in 2007).
The installation of the wells associated with this project has greatly increased our
understanding of the brackish water plume and yielded valuable data to assist ACWD in
its management of the Niles Cone Groundwater Basin. ACWD has incorporated these
wells into its spring and fall monitoring programs so that water level and water quality
information can be collected on a regular basis. At the end of each year, this information
will be used to construct water level and water quality contour figures that are included in
the annual Groundwater Monitoring Report. This report will allow ACWD to assess the
effectiveness of groundwater basin management activities related to saltwater intrusion.
A copy of the annual groundwater monitoring report is submitted to DWR as part of
ACWD'’s groundwater management plan annual update.

The Inland Saltwater Intrusion Monitoring Wells Project final report will be posted on

ACWD’s website for all interested parties, stakeholders, agencies and the general public
to access.
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6.0 RECOMMENDATIONS

Data collected during the project, significantly increased ACWD’s understanding of the
geologic depositional history of the area in the vicinity of the brackish water plume.
Analytical data collected for groundwater quality and soil permeability evaluation have
identified areas of high chloride concentrations and significantly refined the boundaries
of the brackish water plume in the Centerville and Fremont Aquifers near the Mowry
Wellfield. Unfortunately, monitoring wells installed in the west/southwest portion of the
study area (Blacow @ Brophy) documented elevated concentrations of chlorides. To
assist in evaluating whether the brackish water plumes in the Centerville and Fremont
Aquifers are limited in extent or are aerially extensive along the interpreted axes of
deposition, additional Centerville and Fremont Aquifer monitoring wells will need to be
installed west, southwest, and south in the Centerville Aquifer and west and southwest in
the Fremont Aquifer. Presently, only two sets of monitoring wells, 5S/2W-14E007
(DE1-C (Centerville Aquifer)) and 5S/2W-14E006 (DEL1-F (Fremont Aquifer)), and
5S/1W-16M006 (Automall-C (Centerville Aquifer)) and 5S/1W-16M007 (Automall-F
(Fremont Aquifer)), exist to the southwest and south, respectively, of the brackish water
plume. These two monitoring well clusters (Figure 11) assist in bracketing the brackish
water plume in both the Centerville and Fremont Aquifers but large data gaps still exist.
Both of these monitoring well sets were installed during the 2004-2005 DWR grant
project.

Additionally, aquifer hydraulic characteristics for the Fremont Aquifer have not been
determined. The Fremont Aquifer chloride contour map (Figure 13) indicates that the
leading edge of the brackish water plume (250 ppm contour) is relatively close to the
Mowry Wellfield. To design a plan to mitigate the risk the Fremont Aquifer brackish
water plume poses to the Mowry Wellfield, a test well will need to be installed in the
Fremont Aquifer and an aquifer pump test performed. The collection of this data will
yield information on optimal pumping rates, zone of influence, and system design
characteristics.

Finally, continued monitoring of the existing well network is imperative to document the
movement of the brackish water plume over time. The evaluation of the data will
determine if the mitigation plan resulting from the work conducted under this project is
sufficient or if additional corrective action will need to be implemented.
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7.0 SCHEDULE INFORMATION

The original implementation schedule for the project was 24 months with approximately
seven months of field operations scheduled to begin in November 2008 (Figure 14). Due
to delays in approval of the agreement between ACWD and DWR (November 2008), an
expansion of the original scope of work, and obtaining access approval for the additional
monitoring wells from the City of Fremont and property owners, field operations did not
begin until January 12, 2009. A revised schedule was submitted and approved by DWR
on January 12, 2009 (Figure 15). Even with the delayed start of the project, additional
wells (included in the revised scope of work), and equipment downtime, field operations
were completed by July 9, 2009, approximately two weeks ahead of the revised
scheduled completion date.

The original and revised scheduled completion date for the project (submittal of the final
report) is May 10, 2010. Submittal of this report constitutes a completion of the project
approximately two weeks ahead of schedule. The actual implementation schedule is
presented in Figure 16.
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8.0 BUDGET INFORMATION

The original total proposed budget amount was $383,700.00 with DWR grant funding
covering $250,000.00 of these costs and with ACWD responsible for the remaining costs
of $133,700.00. The highly competitive environment, attributed to the economic
downturn, manifested itself in the bid costs submitted by the drilling contractors. The
winning bid was both significantly lower than expected and lower than previous drilling
contracts. Consequently, due to the lower costs for well drilling and installation, ACWD
reviewed the scope of work and determined that four additional monitoring wells would
significantly increase ACWD’s understanding of the basin while keeping the costs
covered by the DWR grant the same. A memorandum outlining the additional scope of
work was submitted to DWR for approval on December 18, 2008, and was verbally
approved by DWR (Harley Davis) on December 19, 2008. This addition to the scope of
work increased the total modified budget amount to $414,205.00 with DWR grant
funding remaining the same at $250,000.00.

Additional ACWD labor time associated with the installation of the four additional wells
(permits, communications with the City of Fremont, public notification, additional
geologic data collection and well installation time, additional time for data evaluation,
GPS surveying of the additional wells, and additional report preparation time) increased
the overall project budget to $491,914.36. As stated in ACWD’s original proposal, DWR
grant funding was used only for contractor expenses and not for ACWD labor costs. As
presented in Table 6, contractor costs (drilling contractor and outside laboratory costs)
and ACWD labor costs were $253,881.00 and $238,033.36, respectively. ACWD is
responsible for all remaining costs above the $250,000 grant amount.
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Table 1

Well Completion and Well Identification Summary Sheet

ACWD* ID Number

Well Completion Date

ACWD * Elevation

Borehole Depth (feet)

Well Completion Depth

Screen Interval (feet)

State ID Number

Equivalent Aquifer (feet)

Serra Place - C 1/6/2009 Centerville 250 250 210 - 250 4S/1W-32K014
Blacow - F 2/11/2009 Fremont 400 350 310 - 350 4S/1W-32N002
Blacow - C 2/25/2009 Centerville 250 250 200 - 240 4S/1W-32N001

Meyer Park - F 3/9/2009 Fremont 400 340 290 - 330 4S/1W-32E012

Meyer Park - C 3/12/2009 Centerville 240 240 190 - 230 4S/1W-32E011

Robin - F 3/26/2009 Fremont 400 365 330 -360 5S/1W-04H005
Robin - C 4/1/2009 Centerville 260 255 230 - 255 5S/1W-04H004
Margery - F 4/15/2009 Fremont 400 350 310 - 340 4S/1W-33R008
Margery - C 4/23/2009 Centerville 250 250 200 - 240 4S/1W-33R007
Noll Park - F 5/5/2009 Fremont 350 350 320 - 340 4S/1W-33N003
Fremont Library - F 5/19/2009 Fremont 400 295 260 - 290 4S/1W-28R003

** = Alameda County Water District

Table 2
Survey Data
State ID Number ACWD* ID Number |Well Completion Date ACV.VD* Elevatl_on Reference Elevation Northing Easting
Equivalent Aquifer (feet msl)

4S/1W-32K014 Serra Place - C 1/6/2009 Centerville 43.281 2022222.279 6128573.970

4S/1W-32N002 Blacow - F 2/11/2009 Fremont 37.591 2021890.098 6126130.441

4S/1W-32N001 Blacow - C 2/25/2009 Centerville 37.649 2021886.979 6126135.090

4S/1W-32E012 Meyer Park - F 3/9/2009 Fremont 43.886 2024399.608 6126010.653

4S/1W-32E011 Meyer Park - C 3/12/2009 Centerville 43.683 2024405.155 6126002.265

5S/1W-04H005 Robin - F 3/26/2009 Fremont 44.917 2018920.527 6134992.811

5S/1W-04H004 Robin - C 4/1/2009 Centerville 45.106 2018926.828 6134987.422

4S/1W-33R008 Margery - F 4/15/2009 Fremont 53.181 2021783.973 6135470.421

4S/1W-33R007 Margery - C 4/23/2009 Centerville 53.252 2021776.000 6135465.884

4S/1W-33N003 Noll Park - F 5/5/2009 Fremont 46.641 2020816.608 6131650.002

4S/1W-28R003 Fremont Library - F 5/19/2009 Fremont 59.704 2025882.346 6134997.992

* = Alameda County Water District




Table 3

Summary of Groundwater Sampling Results

*
Qg\)’vmli?)n Date of Depth to |Reference| Water Water Chloride Hardness
Well Numbers ACWD* Well I.D. . Water Water | Elevation | Elevation | Sample Result TDS (ppm)
Equivalent Level (feet) (feet msl) | (feet msl) Date (ppm) (Ppm)
Aquifer
4S/1W-32K011 Serra Place - F Fremont 9/9/2009 49.7 43.39 -6.31 8/25/2009 795 1,655.00
4S/1W-32K014 Serra Place - C Centerville 9/9/2009 48.8 43.281 -5.519 | 8/25/2009 660.00 1,565.00 980.00
4S/1W-32N002 Blacow - F Fremont 9/8/2009 44.1 37.591 -6.509 | 8/20/2009 1,331.30 2,460.00 1,400.00
4S/1W-32N001 Blacow - C Centerville 9/8/2009 43.7 37.649 -6.051 | 8/20/2009 152.50 674.00 380.00
4S/1W-32E012 Meyer Park - F Fremont 9/9/2009 50.0 43.886 -6.114 9/9/2009 445.00 1,145.00 614.00
4S/1W-32E011 Meyer Park - C Centerville 9/9/2009 49.5 43.683 -5.817 9/9/2009 375.00 910.00 502.00
5S/1W-04H005 Robin - F Fremont 8/31/2009 48.6 44.917 -3.683 | 8/27/2009 232.50 708.00 220.00
5S/1W-04H004 Robin - C Centerville | 8/31/2009 48.5 45.106 -3.394 | 8/27/2009 350.00 992.00 670.00
4S/1W-33R008 Margery - F Fremont 9/3/2009 57.3 53.181 -4.119 | 8/17/2009 192.50 804.00 500.00
4S/1W-33R007 Margery - C Centerville 9/3/2009 56.9 53.252 -3.648 | 8/17/2009 133.80 826.00 510.00
4S/1W-33N003 Noll Park - F Fremont 9/8/2009 49.0 43.641 -5.359 | 8/26/2009 290.00 820.00 580.00
4S/1W-33N002 Noll Park - C Centerville 9/8/2009 48.2 43.75 -4.45 8/26/2009 1,137.50 2,540.00
4S/1W-28R003 Fremont Library - F Fremont 9/1/2009 64.2 59.704 -4.496 | 8/17/2009 147.50 842.00 540.00
Secondary MCL 250.00 1,000.00

* = Alameda County Water District

MCL = Maximum Contaminant Levels
2,460 = value in bold above Secondary Maximum Contaminant Levels
Noll Park - C = Well not installed as part of this program




Table 4

Inland Saltwater Intrusion Monitoring Wells Project
Permeability Data Summary Spreadsheet

Sample Date ACWD* Aquitards Between | Date of Delivery to Lab Received by Date of Lab Report| Sample Results
Sample ID the Following Aquifers (per COC**) (at lab) (cm/sec)
Signet Testing Laboratories

1/30/2009 Blacow-F-121.5 Newark - Centerville 2/2/2009 Signet Testing Labs 2/27/2009 1.33E-08
2/4/2009 Blacow-F-261.5 Centerville - Fremont 2/11/2009 Signet Testing Labs 3/3/2009 4.22E-07
2/6/2009 Blacow-F-391.0 Fremont - Deep 1 2/11/2009 Signet Testing Labs 3/3/2009 1.92E-08
2/27/2009 | Meyer Park-F-131.0 | Newark - Centerville 3/5/2009 Signet Testing Labs 4/14/2009 5.36E-04
2/27/2009 | Meyer Park-F-161.0 | Newark - Centerville 3/5/2009 Signet Testing Labs 4/14/2009 2.08E-05
3/2/2009 Meyer Park-F-271.0 | Centerville - Fremont 3/5/2009 Signet Testing Labs 4/14/2009 2.73E-08
3/4/2009 Meyer Park-F-381.0 Fremont - Deep 1 3/5/2009 Signet Testing Labs 4/14/2009 3.05E-08
3/18/2009 Robin-F-141.0 Newark - Centerville 3/24/2009 Signet Testing Labs 4/20/2009 3.51E-07
3/19/2009 Robin-F-281.0 Centerville - Fremont 3/24/2009 Signet Testing Labs 4/20/2009 4.01E-08
3/20/2009 Robin-F-400.0 Fremont - Deep 1 3/24/2009 Signet Testing Labs 4/20/2009 2.21E-08
4/8/2009 Margery-F-110.0 Newark - Centerville 4/14/2009 Signet Testing Labs 5/22/2009 8.20E-08
4/9/2009 Margery-F-250.0 Centerville - Fremont 4/14/2009 Signet Testing Labs 5/22/2009 2.52E-08
4/10/2009 Margery-F-350.0 Fremont - Deep 1 4/14/2009 Signet Testing Labs 5/22/2009 1.17E-08
5/11/2009 FL-F-161.0 Newark - Centerville 5/18/2009 Signet Testing Labs 6/11/2009 3.14E-08
5/12/2009 FL-F-241.0 Centerville - Fremont 5/18/2009 Signet Testing Labs 6/11/2009 7.11E-08
5/12/2009 FL-F-300.0 Centerville - Fremont 5/18/2009 Signet Testing Labs 6/11/2009 3.16E-08
5/13/2009 FL-F-370.0 Fremont - Deep 1 5/18/2009 Signet Testing Labs 6/11/2009 6.40E-09

* = Alameda County Water District
** = Chain of Custody




Table 5
Aquifer and Aquitard Thickness Measurements

Total Well Depth Centerville | Mission Fremont
Well Numbers ACWD* Well I.D. Borehole (feet) Aquifer Aquitard Aquifer
Depth (feet) (feet) (feet) (feet)

4S/1W-19N004 Westridge Park - F (Well I) 325 310 20 80
4S/1W-19N005 Westridge Park - C (Well J) 240 230 50

4S/1W-28P004 Beacon - C 473 295 60

4S/1W-28P007 Beacon - F (Well F) 385 380 36 65
4S/1W-28R003 Fremont Library - F** 400 290 35 35 45
4S/1W-31B011 Willowood #2 - CF 335 320 35 68 19
4S/1W-31N001 Cedar #1 - C 268 248 25

4S/1W-32K011 Serra Place - F** 400 340 60 25
4S/1W-32K014 Serra Place - C 250 250 50

4S/1W-32N002 Blacow - F** 400 350 25 95
4S/1W-32N001 Blacow - C** 250 250 45

4S/1W-32E012 Meyer Park - F** 400 340 47 75
4S/1W-32E011 Meyer Park - C** 240 240 40

4S/1W-33R008 Margery - F** 400 350 76 28
4S/1W-33R007 Margery - C** 250 240 35

4S/1W-33N003 Noll Park - F** 350 350 56 15
4S/1W-33N002 Noll Park - C 250 250 50

4S/2W-13P006 Roland - F (Well H-1) 365 360 30 80
4S/2W-13P007 Roland - C (Well I-1) 290 280 100

4S/2W36A007 Darvon #2 - CF 344 329 29 26
4S/2W-36N010 Montclam - F (Well-T) 425 310 65 40
4S/2W-36N011 Montclam - C (Well-U) 230 220 20

5S/1W-04H005 Robin - F** 400 365 84 25
5S/1W-04H004 Robin - C** 260 255 40

5S/1W-05C001 Farwell Arp - C 265 253 30

5S/1W-05H004 Farwell - F 350 340 65 20
5S/1W-05H005 Farwell - C 265 260 40

5S/1W-06H004 Bellflower - C 295 279 61

5S/1W-07B036 Silliman Center - C 505 245 85 75 75
5S/1W-07J005 Site A-MW - F 752 360 20 50 50
5S/1W-16M006 Automall - C*** 270 265 35

5S/1W-16M007 Automall - F*** 340 330 70 20
5S/2W-01R014 Desal Plant - MW - C 255 240 20

5S/2W-02F003 Bridgepointe - C (Well W) 200 165 25

5S/2W-14E006 DE1 - F*** 310 300 50 50
5S/2W-14E007 DE1 - C*** 220 210 25

* = Alameda County Water District
** = Well Installed Under Present DWR Agreement
***= Well Installed Under Past DWR Agreement




Table 6

DWR Cost Summary Sheet

Task Description from Approved Budget Budget Amount | Contractor ACWD Labor Amount Over
No. by Task Costs Accrued | Costs Accrued Budget
1.1 [Finalize well locations $9,363.00 $0.00 $12,882.43 ($3,519.43)
1.2 |Drilling contract selection $12,284.00 $500.00 $13,133.09 ($1,349.09)
1.3 [Permitting process $13,068.00 $0.00 $16,684.96 ($3,616.96)
1.4 |Public notification $4,075.00 $0.00 $4,432.38 ($357.38)
2.1 |Drill and collect lithologic data for 5 boreholes to 400 feet $88,356.00 $59,500.00 $34,829.55 ($5,973.55)
2.2 |Geophysical logs $22,251.00 $15,000.00 $3,867.48 $3,383.52
2.3 |Install four 2-inch monitoring wells to 350 feet $34,836.00 $28,644.00 $16,604.66 ($10,412.66)
2.4 [Install one 2-inch monitoring well $6,771.00 $12,880.00 $10,484.94 ($16,593.94)
2.5 |Drill 5 boreholes and install one 2-inch monitoring well to 250 feet $56,697.00 $36,800.00 $16,747.36 $3,149.64
2.6 |Drill 1 borehole and install one 2-inch monitoring well to 250 feet $19,132.00 $9,200.00 $11,621.08 ($1,689.08)
2.7 |Collect and classify samples $11,119.00 $0.00 $19,159.07 ($8,040.07)
2.8 |Review logs and finalize well design $1,205.00 $0.00 $6,604.14 ($5,399.14)
2.9 |Grout boreholes $24,819.00 $9,000.00 $5,478.60 $10,340.40
2.10 |Develop wells $29,819.00 $27,500.00 $14,130.50 ($11,811.50)
2.11 [Dispose of drilling fluids and cuttings $11,902.00 $9,429.00 $5,618.89 ($3,145.89)
2.12 |Install security fencing $13,608.00 $9,743.00 $3,542.97 $322.03
2.13 (Install surface completion well boxes $6,569.00 $3,850.00 $4,519.36 ($1,800.36)
2.14 |GPS new well locations $1,576.00 $0.00 $2,146.40 ($570.40)
2.15 [Mobilization, bonding, and construction schedules $27,685.00 $26,735.00 $481.85 $468.15
3.1 [Collection and permeability testing of sample cores $6,573.00 $5,100.00 $6,628.00 ($5,155.00)
3.2 |Collect and analyze groundwater samples upon well completion $1,087.00 $0.00 $2,658.07 ($1,571.07)
4.1 [Submit quarterly progress reports to DWR $2,964.00 $0.00 $1,279.13 $1,684.87
4.2 |Submit final project summary to DWR $6,446.00 $0.00 $22,498.45 ($16,052.45)
4.3 |[Distribute report to stakeholders $2,000.00 $0.00 $2,000.00 $0.00
SUBTOTALS $253,881.00 $238,033.36
TOTALS $414,205.00 $491,914.36 ($77,709.36)
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FIGURE 5: HYDROLOGICAL FORMATION CROSS SECTION LOCATIONS
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Original Schedule - Inland Saltwater Intrusion Monitoring Wells Project

© a lTaSk Name puraton sar 5/11L121|6/1 \6/11|6/21|7/1 ]7/11]7/21]8/1 ]B/uL/zﬂ‘ 3’[3%'%{?37{ [or2 J\H?f[eln;f T’1/2 \ll[;?fle;f Trz/z H/ai1 Tlla/’u]uzﬁgflblzu/?rly] 2 |g/}i’\c3711|3/21]4/1 ]4/11]4/21]5/1 ]5/11U21J 6/1 \6/11U21J 7/1 \7/11\7/21[5/1 \a/nL/zlig/elp];%jlg;zﬂlg)ﬁ‘ljg/e{ [o2 {ﬂ?;]ef;f Trllz {1%%]82[]/1? Trz/z H?ln L\‘la/n\l/mlg/elb\;/?rlyl 2 J‘gﬂ/?rg/‘ubm 4/174/11\4/21}5/1 \5/11@
1 [Ed  Authorization to Proceed 0 days Mon 6/2/08 & o2
2 Task 1-Pre-Construction Activities 103 days Fri 6/6/08 o
3 = Task 1.1- Finalize well locations 8 days Fri 6/6/08 Dl
4 Task 1.2 Drilling contractor selection 79days  Wed 6/18/08 ( D
5 | Task 1.3-Permitting process 97 days  Mon 6/16/08 ( )
6 | Task 1.4-Public notification 97 days  Mon 6/16/08 ( )
7 |EH Completion of pre-field activities 0days Wed 10/29/08 29
8 Task 2-Drilling, Well Construction, and Development 127 days Fri 11/14/08 é%
9 |EH Task 2.1-Drill and collect lithologic data for 4 boreholes to 400 feet 127 days Fri 11/14/08 ( )
T‘E Task 2.1.1-Boring 1 to 400 feet 12 days Mon 11/17/08
1 ‘E Task 2.1.2-Boring 2 to 400 feet 16 days  Thu 12/25/08 (D
12 ‘E Task 2.1.3-Boring 3 to 400 feet 12 days Mon 1/26/09 (I
13 |E4 Task 2.1.4-Boring 4 to 400 feet 12 days Thu 2/19/09
e Task 2.2- Conduct geophysical logs 69 days  Wed 12/3/08
5 Task 2.2.1-Boring 1 lday  Wed 12/3/08
6= Task 2.2.2-Boring 2 1 day Fri 1/16/09
L Task 2.2.3-Boring 3 lday Wed 2/11/09
18 Task 2.2.4-Boring 4 1 day Mon 3/9/09
19 | Task 2.3-Install 4 2-inch monitoring wells to 350 feet 72 days Thu 12/4/08
| 2 = Task 2.3.1-Boring 1 5days  Thu 12/4/08
2 Task 2.3.2-Boring 2 6 days  Mon 1/19/09 N (m
22 Task 2.3.3-Boring 3 4 days Thu 2/12/09
23 Task 2.3.4-Boring 4 4 days Tue 3/10/09
2 | Task 2.4-Drill 2 boreholes and install 2 2-inch monitoring wells to 250 feet 6 days Mon 3/30/09
25 Task 2.4.1-Site 1 6 days Thu12/11/08
2% |Fd Task 2.4.2-Serra Place 4 days Wed 4/1/09 m
?‘E Task 2.5-Drill 1 borehole and install 1 2-inch monitoring well to 350 feet 10 days Mon 3/16/09
2 ‘E Task 2.5.1-Noll Park 10days  Mon 3/16/09 (D
29 ‘E Task 2.6-Collect and classify samples 80 days Mon 11/17/08 ( )
30 | Task 2.7- Review of logs and finalize well designs 68 days  Wed 12/3/08 ( ]
T‘E Task 2.8-Grout boreholes 80 days Mon 11/17/08 ( )
32 ‘E Task 2.9-Develop wells 90 days Mon 12/15/08 ( )
33 ‘E Task 2.10-Dispose of drilling fluids and cuttings 115days Mon 11/17/08 ( D
34 ‘E Task 2.11-Install security fencing 5 days Mon 4/27/09 Q
Er Task 2.12-Install surface completion well box 5 days! Tue 5/5/09 O
T‘E Task 2.13-GPS new well locations 2 days! Mon 5/11/09 0
37 | Completion of Field Activities 0 days Tue 5/12/09 @ 512
ER Task 3-Analytical Testing and Evaluation 212 days Fri 11/7/08 e e S
| 3 = Task 3.1-Collect and test permeability of sample cores 90 days Fri 11/7/08 ( )
| = Task 3.3-Collect and analyze groundwater samples upon well completion 5 days Tue 8/25/09 a
a1 Task 4- Reporting 409 days Wed 10/15/08 — -
42 | Task 4.1-Submit quarterly progress reports to DWR 392 days Wed 10/15/08 ( )
|+ = Task 4.1.1-Third Qt 2008 progress report Odays Wed 10/15/08 @ 15
T‘E Task 4.1.2-Fourth Qt 2008 progress report 0 days Thu 1/15/09 @ us
45 ‘E Task 4.1.3-First Qt 2009 progress report Odays  Wed 4/15/09 @ s
46 ‘E Task 4.1.4-Second Qt 2009 progress report Odays  Wed 7/15/09 @ s
47 | Task 4.1.5-Third Qt 2009 progress report Odays Thu 10/15/09 & w05
T‘E Task 4.1.6-Fourth Qt 2009 progress report 0 days Fri 1/15/10 @ s
49 ‘E Task 4.1.7-First Qt 2010 progress report 0 days! Thu 4/15/10 @ s
50 ‘E Task 4.2-Submit final project summary to DWR 261 days Mon 5/11/09 (
51 |E Well Installation Project Completed 0 days Mon 5/10/10 @ s
T‘E Task 4.3 Distribute report to stakeholders Odays  Tue5/11/10 @ sm
Figure 14 Task () Progress Emmm——— Summary Q=== External Tasks (] Split &

Project: Inland Saltwater Intrusion Monitoring Wells Project (Original Sch
Date: December 10, 2007 Sp|it

Milestone @ Project Summary === External MileTask <
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Revised -

Inland Saltwater Intrusion Monitoring Wells Project

‘Task Name

Duration

Start

[November |December  [January [February  [March

\Se tember | October [November |December  [January \February [March [Api [m:

Finish August \Se?tember [October’

8/118/11(8/21|9/1 19/11/9/21

EHo|

J \ [
l1o/nfoin Tor2 iaafan [uz2 izinf2i [ 22 [ua fuiafazal2in f2iaafiz (3 {3/11{3/21|4/1 ]4/11]4/21{ 5/1 5/11]_/21 6/1 6111]_/21 7/1 7/11{7/21 3/1 /11 8/21[9/1 l9/11l0/21[10/1[ 0/1 T0r2 [11/a] 171 (172 [12/2] 271 [ 272 [/ [1/a]1/21 201 [2/a1[ /2 [ 3/ {3/11{3/21{4/1 {4/11[4/21{5/1 {5/11[5/21{

Authorization to Proceed 0 days Mon 8/4/08 Mon 8/4/08[Q 814
2 |Ed DWR Contract Review and Finalization 28days  Mon 8/25/08 Wed 10/1/08 (T
3 Task 1-Pre-Construction Activities 104 days Wed 8/6/08 Mon 12/29/08({ iiiiIImImI—
4 | Task 1.1- Finalize well locations 8 days Wed 8/6/08 Fri 8/15/08 Ql
5 = Task 1.2 Drilling contractor selection 79days  Mon 8/18/08  Thu 12/4/08 ( )
¢ = Opening of Bids Odays Thu10/16/08 Thu 10/16/08 @ 1o
7 = Task 1.3-Permitting process 52 days Mon 8/18/08  Tue 10/28/08; ( )
EE Task 1.4-Public notification 96 days Mon 8/18/08 Mon 12/29/08 ( D
9 |Ed Completion of pre-field activities 0days Mon 12/29/08 Mon 12/29/08 12129
1 Task 2-Drilling, Well Construction, and Development 150 days Mon 12/29/08 Fri 7/24/09 _v
1 Task 2.1-Drill and collect lithologic data for 4 boreholes to 400 feet 84 days Mon 12/29/08  Thu 4/23/09 ( )
12 | Task 2.1.1-Boring 1 to 400 feet 12 days Mon 1/19/09 Tue 2/3/09
3 |E Task 2.1.2-Boring 2 to 400 feet 12days  Wed 2/25/09  Thu 3/12/09
= Task 2.1.3-Boring 3 to 400 feet 12 days Thu 4/2/09 Fri 4/17/09
EE Task 2.1.4-Boring 4 to 400 feet 12 days Tue 5/5/09  Wed 5/20/09
16 |E Task 2.1.5-Boring 5 to 400 feet 12 days Fri 6/5/09  Mon 6/22/09
Ty Task 2.2- Conduct geophysical logs 69 days Tue 2/3/09 Fri 5/8/09 S
18 & Task 2.2.1-Boring 1 1 day Wed 2/4/09 Wed 2/4/09
19 | Task 2.2.2-Boring 2 1 day Mon 3/16/09  Mon 3/16/09
20 |4 Task 2.2.3-Boring 3 1 day Mon 4/20/09  Mon 4/20/09
2= Task 2.2.4-Boring 4 l1day  Thu5/21/09  Thu5/21/09
E Task 2.2.5-Boring 5 lday  Tue6/23/09  Tue 6/23/09
2 | Task 2.3-Install 4 2-inch monitoring wells 72 days Wed 2/4/09  Thu 5/14/09
24 |4 Task 2.3.1-Boring 1 to 350 feet 4 days Thu 2/5/09 Tue 2/10/09
% | Task 2.3.2-Boring 2 to 350 feet 4 days Thu 3/19/09 Tue 3/24/09
26 |4 Task 2.3.3-Boring 3 to 350 feet 4 days Tue 4/21/09 Fri 4/24/09
27 |4 Task 2.3.4-Boring 4 to 350 feet 4 days Fri 5/22/09  Wed 5/27/09
B Task 2.4-Install 1 2-inch monitoring well to 250 feet 4 days  Wed 6/24/09  Mon 6/29/09
2 | Task 2.5-Drill 2 boreholes and install 2 2-inch monitoring wells to 250 feet 6 days Mon 6/1/09 Mon 6/8/09
30 |E4 Task 2.5.1-Fremont Library - C (Site 1) 6days  Wed 2/11/09 Wed 2/18/09
31 Task 2.5.2-Fremont @ St. Leonards - C (Site 2) 6 days Wed 3/25/09 Wed 4/1/09
32 Task 2.5.3-Ladner @ Robin - C (Site 3) 6 days Mon 4/27/09 Mon 5/4/09 un
33 Task 2.5.4-Blacow @ Brophy - C (Site 4) 6 days Thu 5/28/09 Thu 6/4/09
34 |Ed Task 2.5.5-Serra Place - C 6 days Tue 6/30/09 Tue 7/7/09 (D
35 |E4 Task 2.6-Drill 1 borehole and install 1 2-inch monitoring well to 350 feet 10 days Mon 5/18/09 Fri 5/29/09 i
3% |5 Task 2.6.1-Noll Park - F 10 days Wed 7/8/09  Tue 7/21/09 (I
37 |4 Task 2.7-Collect and classify samples 132 days Mon 1/19/09  Tue 7/21/09 ( )
Kl Task 2.8- Review of logs and finalize well designs 120 days Wed 2/4/09  Tue 7/21/09 ( )
Kl Task 2.9-Grout boreholes 132days  Mon 1/19/09  Tue 7/21/09 ( )
40 |4 Task 2.10-Develop wells 112days  Mon 2/16/09  Tue 7/21/09 ( )
4 |Ed Task 2.11-Dispose of drilling fluids and cuttings 132 days Mon 1/19/09  Tue 7/21/09 ( )
42 | Task 2.12-Install security fencing 138 days Mon 1/12/09  Wed 7/22/09 ( )
4 | Task 2.13-Install surface completion well box 117 days Tue 2/10/09  Wed 7/22/09 ( )
= Task 2.14-GPS new well locations 2days  Thu 7/23/09 Fri 7/24/09 0
Bl Completion of Field Activities 1 day Fri 7/24/09 Fri 7/24/09 1
T‘ Task 3-Analytical Testing and Evaluation 169 days Wed 1/7/09  Mon 8/31/09 ———————————————— ———————— )
WE Task 3.1-Collect and test permeability of sample cores 143 days Wed 1/7/09 Fri 7/24/09 (i D
48 |4 Task 3.2-Collect and analyze groundwater samples upon well completion 5 days Tue 8/25/09  Mon 8/31/09 m
49 Task 4- Reporting 343 days Thu 1/15/09  Mon 5/10/10 —=
50 &4 Task 4.1-Submit quarterly progress reports to DWR 326 days Thu 1/15/09 Thu 4/15/10; ( )
51 |4 Task 4.1.1-Fourth Qt 2008 progress report 0 days Thu 1/15/09  Thu 1/15/09 Q uis
52 | Task 4.1.2-First Qt 2009 progress report Odays Wed 4/15/09 Wed 4/15/09 @ s
Bl Task 4.1.3-Second Qt 2009 progress report Odays Wed 7/15/09 Wed 7/15/09 @ s
B Task 4.1.4-Third Qt 2009 progress report Odays Thu10/15/09 Thu 10/15/09 & 1015
55 |Ed Task 4.1.5-Fourth Qt 2009 progress report 0 days Fri 1/15/10 Fri 1/15/10 @ us
56 |4 Task 4.1.6-First Qt 2010 progress report 0 days Thu 4/15/10  Thu 4/15/10 @ s
57 |4 Task 4.2-Submit final project summary to DWR 216 days Mon 7/13/09  Mon 5/10/10 ( )
58 | Draft Final Report to DWR 0 days Fri 4/2/10 Fri 4/2/10 04#2—1
5 & Well Installation Project Completed 0 days Mon 5/10/10  Mon 5/10/10 @ 5110
60 |4 Task 4.3 Distribute report to stakeholders 0 days Tue 5/11/10  Tue 5/11/10 @ s
EL%Téit:llsnland Saltwater Intrusion Monitoring Wells Project (Revised) Task ;] Progress Summary External Tasks ;] Sp“t @
Date: December 18, 2008 Split Milestone @ Project Summary == External MileTask <
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Actual Completion Schedule Inland Saltwater Intrusion Monitoring Wells Project

Duration

Start

Finish

[September | October [ November

[ December

[Januan

[Februal

August [ September | October \November [December | Januar Februar March
8/1 [g/11]8/21 ] 9/1 Jor11ler21lro/a0/a To/2 il (172 [12/a]2/a [ 272 11 Tuaafaza|2ia f2iaaf /2 (31 [3/11{3/21]4/1 |4/11 4/21|5/1 5/11\5/21]6/1 [6/11\6/21[7/1 \7/11|7/21|s/1 s/11|3/21|9/1

T11[9/21[10/1\0/1 [orz il 12 iz 2 [ 272 [11 iaifirza 2/ il 72 3/1

arch
[3/11[3/21

[Api I
]4/1 14/11[4/21] 5/1 5/11/5

ID Task Name
F |

t |Ed  Authorization to Proceed 0 days Mon 8/4/08 Mon 8/4/08¢ 84
> |F DWR Contract Review and Finalization 28days  Mon 8/25/08 Wed 10/1/08 (T
3] Task 1-Pre-Construction Activities 104 days Wed 8/6/08 Mon 12/29/08 i iIISISI—I—
= Task 1.1- Finalize well locations 8 days Wed 8/6/08 Fri 8/15/08| (__J,
= Task 1.2 Drilling contractor selection 79days  Mon 8/18/08  Thu 12/4/08 C D
6 \E Opening of Bids Odays Thu 10/16/08 Thu 10/16/08 @ 1016
7| Task 1.3-Permitting process 52days  Mon 8/18/08 Tue 10/28/08 T T e
= Task 1.4-Public notification 96 days  Mon 8/18/08 Mon 12/29/08 ( )
9 \E Completion of pre-field activities O0days Mon 12/29/08 Mon 12/29/08 /29
T‘ Task 2-Drilling, Well Construction, and Development 129 days Mon 1/12/09 Thu 7/9/09
T\E Task 2.1-Drill and collect lithologic data for 4 boreholes to 400 feet 84 days Fri 1/23/09  Wed 5/20/09 ( )
|2 = Task 2.1.1-Blacow - F 12days  Wed 2/11/09  Thu 2/26/09
B Task 2.1.2-Meyers Park - F 12 days Mon 3/9/09  Tue 3/24/09
= Task 2.1.3-Robin - F 12days  Wed 3/25/09  Thu 4/9/09
5= Task 2.1.4-Margery - F 12days  Wed 4/15/09  Thu 4/30/09
| = Task 2.1.5-Fremont Library - F 12days  Tue5/19/09  Wed 6/3/09
s Task 2.2- Conduct geophysical logs 69 days Tue 2/3/09 Fri 5/8/09
| ® = Task 2.2.1-Blacow - F 1 day Fri2/27/09  Fri 2/27/09
B Task 2.2.2-Meyers Park - F lday Wed 3/25/09 Wed 3/25/09
| 2 |= Task 2.2.3-Robin - F lday  Mon4/13/09  Mon 4/13/09
2= Task 2.2.4-Margery - F l1day Mon5/11/09  Mon 5/11/09
| 2] Task 2.2.5-Fremont Library - F 1 day Thu 6/4/09 Thu 6/4/09
| ® = Task 2.3-Install 4 2-inch monitoring wells 72 days Wed 2/4/09  Thu 5/14/09
= Task 2.3.1-Blacow - F 4 days Mon 3/2/09 Thu 3/5/09
2 \E Task 2.3.2-Meyers Park - F 4 days Thu 3/26/09  Tue 3/31/09
2 \E Task 2.3.3-Robin - F 4 days Tue 4/14/09 Fri 4/17/09
7 = Task 2.3.4-Margery - F 4days  Tue5/12/09  Fri5/15/09
R Task 2.3.4-Fremont Library - F 4 days Fri 6/5/09 Wed 6/10/09
B Task 2.4-Install Heritage Village (well not installed) Odays  Tue5/12/09  Tue 5/12/09 @ b2
T\E Task 2.5-Drill boreholes and install 2 2-inch monitoring wells to 250 feet 6 days Mon 6/1/09 Mon 6/8/09
T Task 2.5.1-Blacow - C 6 days Fri 3/6/09 Fri 3/13/09
32 Task 2.5.2Meyers Park - C 6 days Wed 4/1/09 Wed 4/8/09
33 Task 2.5.3- Robin - C 6 days Mon 4/20/09  Mon 4/27/09
34 Task 2.5.4-Margery - C 6 days Mon 5/18/09  Mon 5/25/09 ]
% = Task 2.5.5-Serra Place - C 6 days Fri 1/23/09  Fri 1/30/09 i
T\E Task 2.6-Drill 1 borehole and install 1 2-inch monitoring well to 350 feet 10 days Mon 5/18/09 Fri 5/29/09
Bl Task 2.6.1-Noll Park - F 10 days Fri5/1/09  Thu 5/14/09 (D
BN Task 2.7-Collect and classify samples 100 days  Thu 1/22/09  Wed 6/10/09 (
T\E Task 2.8- Review of logs and finalize well designs 100 days Mon 1/19/09 Fri 6/5/09 (
o = Task 2.9-Grout boreholes 104 days  Mon 1/19/09  Thu 6/11/09 (
= Task 2.10-Develop wells 95days  Mon2/16/09  Fri 6/26/09 (
T\E Task 2.11-Dispose of drilling fluids and cuttings 115 days Mon 1/19/09 Fri 6/26/09 (0
s = Task 2.12-Install security fencing 121days  Mon 1/12/09  Mon 6/29/09 (
|4 |Ed Task 2.13-Install surface completion well box 97 days Tue 2/10/09  Wed 6/24/09 (Q
e = Task 2.14-GPS new well locations 2days  Wed7/8/09  Thu 7/9/09 0
e = Completion of Field Activities 1 day Thu 7/9/09  Thu 7/9/09 1
|47 Task 3-Analytical Testing and Evaluation 169 days Wed 1/7/09  Mon 8/31/09 P EEEEEI————
48 |4 Task 3.1-Collect and test permeability of sample cores 143 days Wed 1/7/09 Fri 7/24/09 ( D
T\E Task 3.2-Collect and analyze groundwater samples upon well completion 5 days Tue 8/25/09  Mon 8/31/09 {m
570‘ Task 4- Reporting 331 days Thu 1/15/09 Fri 4/23/10 ——
T\E Task 4.1-Submit quarterly progress reports to DWR 272 days Thu 1/15/09 Fri 1/29/10 ( )
2 = Task 4.1.1-Fourth Qt 2008 progress report Odays  Thu1/15/09  Thu 1/15/09 @ uss
== Task 4.1.2-First Qt 2009 progress report Odays Wed 4/15/09 Wed 4/15/09
= Task 4.1.3-Second Qt 2009 progress report Odays Wed 7/15/09 Wed 7/15/09 @ s
s = Task 4.1.4-Third Qt 2009 progress report Odays Thu10/15/09 Thu 10/15/09 @ 105
| = Task 4.1.5-Fourth Qt 2009 progress report 0 days Fri 1/15/10 Fri 1/15/10 @ s
= Task 4.2-Submit final project summary to DWR 3days  Wed 4/14/10 Fri 4/16/10 0
% = Draft Final Report to DWR 0 days Fri 4/16/10 Fri 4/16/10 4115
| ® = Well Installation Project Completed 0 days Fri 4/23/10 Fri 4/23/10 O s
| © = Task 4.3 Distribute report to stakeholders 0 days Fri 4/30/10 Fri 4/30/10 & 430
Figure 16 Task () Progress emmm——  Summary Q== ExternalTasks ( ] Split

Project: Inland Saltwater Intrusion Monitoring Wells Project
Date: March 10, 2010 Sp|it

Milestone

L4

Project Summary =) External MileTask <
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Appendix A
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ALAMEDA COUNTY WATER DISTRICT
43885 South Grimmer Blvd, « P.O. Box 5110

Fremont, CA 24537-5110

Engineering Depariment (510) 668-4460

“OMPUTER pagTE

APPLICATION
FOR
D]R]I]L]LI[NG ]P’IERM]I’]I'

WELL ORDINANCE
B City of Fremont  No. 963
City of Newark  No. 136
City of Union City No. 109-73

alongsuiewalk (Blacow C)

%
When properly é?g{r{;d ¢

THIS APPLICATION
IS AVALID PERMIT

E ¢ NAME: City of Fremont

&3 ADDRESS: 3300 Capitol Avenue to perform only work described below at the given
3; Fremont, California 94537 _ job address, in accordance with the City
EO TELEPHONE: 510-284-4000 Ordinance checked above and all other applicable
jaws and reguiations. Discontinuation of work may
- resulf in revocation of permit by Inspecting Officer.
g NAME: Alamdeda County Water Disfrict - Douglas Young Permittee must schedule the work In advance
Eﬁ ADDRESS: _ 43885 South Grimmer Boulevard with ACWD. ACWD's approval of drawings,
ai Fremont, California 94538 designs, specificaticns, reports and fncidental work
z or materals shall not in any way relleve the
8% TELEPHONE:510-668-4452 RG/CEG/RCE NOC. 5859 appiicant of responsibifity for the lechnical
- R - adequacy of the work. Except for special
NAME: Precision Sampling ciroumstances, alf work fo be Inspected musf he
ADDRESS: _ 2365 Wigwam Drive performed within ACWD work hours — 7:00 a.m. to

‘ Stockton, California 95205 4:30 p.m., Monday through Friday.

E TEL.EPHONE: 209-465-8712 STATE LIC. NO. C57 _G36387 '

PLEASE CHECK TYPE OF PROPOSED WORK AND INDICATE RUM

BER OF BOREHOLES

WATER (Pumping) WELL CEOTECHNICAL I e T O AND OTHER CHEMICAL INVESTIGATION
Constructicn Exploratary Holes k| Exploratory Holes £l
Repair or Reconstruetion No. of Exploratory Holes No. of Exploratory Holes
Destruction Monitoring Wells, Construction % Monitoring Well Construction |
Jewstering El Monitoring Wells, Destruction Monitoring Well Dastruction i

Cathodic Protection Well || Injection Well B
Elevator Shafts ] Vapor Extraction Well
Piers or Pilings 1 ‘
DESCRIPTION OF PROPOSED WORK:
TOTAL ESTIMATED COST

nstallation of one 2-inch diamet

e manitoring well to a) 50 feet below ground surface. ...
/_FS [acow R I

$

1 Fermltlssuance Fee

: ;Fleld Investugattnn and
; Inspecuon Fee

.:Fleld Invesugatlon and
B Enspectmn Fee s

ESTIMATE TDTAL $_ﬁ__

Amcunt Si :
(NOT 'T'G EXCEED T EST[M ED%@ T

LA . o /z//mo oo

il .’fi'/l[{

AC UAL TDTP.\L $ @ .:
/) /

 ACWE SITE O // :
APPROVED FOR SCHEDULING é/ a1

& . :
| hereby agree to comply with all conditions of thu! permit in accordanca with the City Well Ordinance checked above, andfylfurmsh the Alameda County
Water District a completed copy of D.W.R. water well Drillers Repart (farm 188) or acceptable facsml[e as well as any chemicai testing results within fifteen

(15) days after completion. "
g -:""CQ ' m— Date:__{ 7;/ f/ J;’/ o8
/‘/f \“' .
~ " Name {pmﬁgla{hfgyngJ
Pl

Title:

Hydrogenlogist Signature:

Representing: _Alameda Gounty Water District

ACWD #458 12-08




e

Silzy TG
ALAMEDA COUNTY WATER DISTRICT P]L][C ON WELL ORDINANCE
43885 South Grimmer Bivd. « P.0. Box 5110 FOR City of Fremont  No. 963
Fremont, CA 94537-5110 City of Newark  No. 136
Engineering Department (510) 668-4460 DRIDLL]]NGT PERMDF]F [ City of Union City No. 108-73

- Permit Mo e 2

Anplication Recelved *.. =" i - Pertvit Issuedf "y

_.Permjt_-‘E (pigation: Job'Ng.

Date: Y4/ 7 Joo.. By G FH | Dater e A Wl No: s/ fp/ -5 2N 0 |
JOB ADDRESS: ‘ When properly {qﬁgg@w Rt 9
_Approximately 45 feet southeast of Cannel and Blacow Rd. intersection, in.grassy.ares . :
along sidewalk. (Blacow F) THIS APPLICATICN
E . NAME: City of Fremont ][S AVI MLI[D IP]E]REM][
9 ADDRESS: 3300 Capitol Avenue to perform only work described below af the given
3; Fremont, California 84537 - job address, in accordance with the City
Eo TELEPHONE: 510-284-4000 Ordinance check:ed above anq‘ all qt!zer applicable
laws and regulations. Discontinuation of work may
e result in revacation of permit by Inspecting Officer.
gm NAME: __  Alamdeda County Water District - Douglas Young Permittee must schedule the work in advance
KBl ADDRESS: 43885 South Grimmer Boulevard with ACWD. ACWD's approval of drawings,
aﬁ Fremont, California 94538 designs, .?peciﬁcaﬁons, re_ports and fncide.'_zral work
zﬁ : or matetials shall not in any way relieve the
gu TELEPHONE: 510-668-4452 RG/ICEG/RCE NO. 5859 applicant of responsibility for the technical
- ._ - adequacy of fhe work Except for special
NAME: Precision Sampling circumstances, alf work 1o be inspected must be
ADDRESS: __ 2365 Wigwam Drive performed within ACWD work hours — 7:00 a.m. to
Stockion, California 95205 4:30 p.in., Maonday through Friday.
g TELEPHONE: 209-465-8712 STATE LIC. NO. C57 _B36387

PLEASE CHECK TYPE OF PROPOSED WORK AND INDICATE NUMBER OF BOREHDLES

WATER (Pumping) WELL i AND OTHER CHEMICAL INVESTIGATION
Censtruction | Exploratory Holes Expioratory Holes |
Repair or Reconstruction No. of Exploratory Holes Ne. of Exploratory Holes
Sestruction | Monitoring Wells, Construction 2] Monitoring Well Construction =
Jewatering &3 Monitoring Wells, Destruction Bl Monitoring Well Destruction

Cathodic Protection Well [ | Injection Well i
Elevator Shafts Vapor Extraction Well
Piers or Pilings (]
DESCRIPTION OF PROPOSED WORK:
nstaliation of one 2-inch diamete Hace. : TOTAL ESTIMATED COST

AL lﬂhﬁ{w*mf{tﬁ“w%ﬁ i
|. TN

e
i

!

i

BN i HIY A Tl

1 hereby agree to comply with all conditions of this {wjmit In accordance with the City Well Ordinance checked above, and g[Equrnish the Alameda County
Water District a completed copy of D.W.R. water well Drillers Report {form 188) or acceptable facsimile as well as any chemical testing results within fifteen

{15) days after cornpletion.
Date: Izr/[{()/ﬁ(i/

Title:  Hydrogeologist

Representing: _Alameda County Water District //mﬁrm)r@guk\

- \)

ACWD #458 12-08




APP]L][CM@N WELL ORDINANCE

ALAMEDA COUNTY WATER DISTRICT

43885 South Grimmaer Bivd, » P.O. Box 5110 ]F@R [ City of Fremont  No. 963
Fremont, CA 84537-5110 [ -City of Newark  No. 136
Engineering Depaﬁment (510) 668-4480 DRIDL]LI[NG P ERMDIT O City of Union City No. 108-73

. 'ﬂ.
: T T
Wh&n p?&?a%qﬁyggrlfé?ab’ e )

‘ Stevensan Boulevard (EIEE‘FFE) lhq_.,ux»«[ .-l L L,..lg..n , /t— -L s ' TH:[[S APPL][CAT]I@N
IS A VALTD PERMIT

E“ NAME: City of Fremont
i ADDRESS: 3300 Capitol Avenue ta perform only worlk described below at the given
i3 Fremont, California 84537 job address, in accordance with the Cily
oC) Ordi hecked ab o ali otf i
E TELEPHONE: 510-284-4000 rdinance checked above and ali o her applicable
Jaws and regulations. Discantinuation of work may
- result in revocation of permit by inspecting Officer.
Y NAME: Alamdeda.Connty Water. District - Douglas. Y.oung Permittee must schedule the work in advance
Eﬁ ADDRESS: __ 43885 South Grimmer Baulevard with ACWD. ACWD's approval of drawings,
5 Fremont, California 54538 ‘ designs, specifications, reports and incidertal work
%g : or materials shall not in any way relieve the
8@ TELEPHONE: 510-668-4452 RG/CEG/RCE NO. 5850 applicant  of responsibility for the technical
) — - adequacy of the work.  Except for speecial
NAME: Precision Sampling circumstances, ali work to be inspected must be
ADDRESS: __ 2365 Wigwam Drive performed within ACWD work hours — 7:00 a.m. 1o
Stockton, California 85205 4:30 p.m., Monday through Friday.
g TELEPHONE:; 209-465-8712 STATE IJC. NO. C57 _636387 )
PLEASE CHECK TYPE OF PROPOSED WORK AND INDICATE NUMBER OF BOREHOLES
: GEOTECHNICAL INVESTIGATION AND OTHER
WATER {Pumping) WELL CATEGORIES CHEMICAL INVESTIGATION
Construction 5| Exploratory Holes 1 Exploratory Holes ||
Repair or Reconstruction No. of Exploratary Holes No. of Exploratory Holes
Dastruction Monitoring Wells, Consiruction 23] Monitoring Weli Construction |
Dewatering Moanitoring Wells, Destruction E Manitaring Well Destruction
Cathodic Protection Well Injections Well |
Elevator Shafis Vapor Extraction Well
Piers or Pilings 3
DESCRIPTION OF PROPOSED WORK:
mewuﬁm TOTAL ESTIMATED COST

3

LA

| hareby agree to comply with all conditions of this pergnzlt?sn accordance wzth the Clty Well Ordinance checked above @to furnish the Alameda County
Water District @ completed copy of D.W.R. water well Drlllers Report (form 1 88) or acceptab]e facsimile as well as any ehemical testing results within fifteen

(15) days after completion. _ \ -
Hydrogeologist Signature: \_ﬁ (p """"" o Date! (2/( E;/d g

Title:

Representing: _Alameda County Water Disfrict e ame (printed) \Sguglasm \
S —
ACWD #458 12-08




ALAMEDA COUNTY WATER DISTRICT

13885 South Grimmer Bivd, » P.O. Box 5110
remont, California 94537-5110

Engineering Department

APPILICATION

1 (510) 668-4460

FOR
DRILLING PERMIT

WELL ORDINANCE
City of Fremont  No, 9563

e City of Newark No. 136
___Gity of Union Clty No. 109-73

X

r——

'Appllcntm R wed
'Daia. - ]

(APPLICAT!ON TC BE TYPED)

’ : .f
T 08 ADDRESS Nw f-wM o J‘/La!‘/are:'-of' When oroperly si M wve;V ()
'_R Lo et r‘ = v Frrtea prop y sigrie
NAME: CLL»/ B-ff FPE,—V\.J-'L'J(" ERMT
1 v -
Ex moamss: 4SSO [iberdty ST IS A VALTD P
SE Ertan, A G ~537 _
= : . PL,;A 9": —t:_t T 4 - N - fo perfarm only work described below at the given job address,
TELEPHONE: L 122 in accordance with the City Ordinance checked above and all
e Plowiedee Cosady (Dot Diskret - Dow \{L'I.M_fj other appiicable faws and tegufations. Discontinuation of work
% £ aoomess: T 3 < 5 .v,". Vi A T, I may result in ravocation of permit by Inspecting Officer, Permitfee
g % B 2 et A o 38 ;1:;;: ;::hedu:g rr:e VI;D;.F( :: 'sg:a:;c;e .w:rh the ln;peﬁtmg Ofﬁc?;
5] e inL LS Y S o ot 's approval of drawings, designs, specifications, epo.
TELEPHONE: _S eL¥-4i5 & RG/CF/RUEND. > 5.3 and incidental work or materials shall not in any way relieve the
2 NAME Cre oty A Sotwep [y applicart of responsibility for the technical adequacy of the
SE aoommss 23k il 0fg ) ‘,_l‘ work. Except for special circumstances, alf work to be inspected
=] ‘ - ? - T3 355 must be performed within ACWD work hours - 7:.00 a.m. 1o 4:30
EE S Tocfuton i m., Monday through Frida
B8 ononz Bod — Yog —F 702 SWELG N0 057 &3 (g€ 7 | P MOnearmienn s
PLEASE CHECK TYPE OF PROPOSED WORK
WATER {(Pumping) WELL GEOTECHNICAL INVESTIGATION CHEMICAL INVESTIGATION
Construction .
Repair or Reconstruction e Estploratory Holes Exploratory Holas Manitoring Well Const. (Chemical Leak)
Destruction R Monitoring Wells, Construction %ﬁ Vapor Sampling investigation — Monitoring Well Gonst, (Compliance Walls) e

Cathodic Protection Hole — Monitoring Wells, Destruction ... Monitoring Welf Destrugtion .. Manitaring Well Const, (Baseline Study) N
Dewatering Air Sparging Well — Vapor Extraction Well —
Description of Proposed Work T4 s b U b g -t oo o ; Wetl 4o g o i Tl
— v ,
250  fee t AR g bk P 4

: Parmif Issuanne Fer .

: ‘F|aid Jnvastlgahan and Inspecllon Fee

F\CWD S]TE NG i
ARPROVED FOR SEHEDUI_ING BY "'

/M’//\ o 3/5//04

APPROVAL

INSPECT NG GFFIGE

'u,rt/uv'.

, Vo / '
[ a

1ereby agres to comply with ali conditions of thlS permit in accordanca with the City Well Ordinance checked above, and to furnish the Alameda County Water District a completed

vopy of 0.W.R. water well Driflers Report {form 188} or acceptable facsimile as well a

ML e,

sgwaemlcal testing results within fiftezn (15) days after completion.

-

K—Emi >N

Title: f'-i c‘I\.rx:'{u’L. uL;[S! Signature: ey B Date: R T
T —— .
Fepresenting: H‘O—U 'D Neme (printed): »l)o = Les \['-’ww\‘ ' o ( \J

ACWD #458 8-03




APPLICATION

ALAMEDA COUNTY WATER DISTRICT ROR \fo"}\.'_’tELlf.i:OFiDII\%IIi\N]‘g}E%:3
—£>. .. City of Fremon o.

#3885 South Grimmer Bivd. « P.0.Box 5110 TRTIING PERMIT ~ ___ _ciyofNewark  No.136

amont, California 94537-5110
cngineering Department 1 {510) 668-4460 (APPLICATION TO BE TYPED) Cltv of Union City No.108-73

Anpllcatlun __enel ;

s ooress o Corrar ol Mavgers Doe R — n Mﬂﬁ‘g-é’*”F
Doliwns bogtr & Sepeat® | Fredg A When properly S’gngd / ‘J

THIS APPLICGATION
e (b o Frémuad — IS A VAILID PERMIT

ADDRESS: _ 295500 Lo bety ST

At R L
) Er ‘;f‘; ’_’:+ L_[L'A 2553 to perform only work described below af the given job address,
TELEPHONE: : i e St L in accordance with the Cly Ordinance checked above and alf
other applicable laws and regulafions. Discontinuation of work

FROPERTY
OWNER

NAME: Dqu Ly Townn~ lawe do Lo wdador DT

% § ADDRESS: 732 ;{ ¢ S ,—ﬁ’,\ o i tuorer D31 it may result in revocation of parmit by Inspecting Officer. Permities
== A must schedufe the work in advance with the Inspecting Officer,
g2 e A T ACWD's approval of drawings, desi fcati rts
g8 SR S8 o9 's approval of drawings, dssigns, specifications, repo
TELEPHONE, _SiT -feW - Y4 S 2 (Ryvorameeno. S8 ST and Incidental work or materials shall nof in any way relieve the

NAME: Preciyen  Sa.u ofmj

pomess: 2 365 g f v DO
Stec e fon eAS e L7208
TELEPHONE _ 201 ~ U LS~ %712 STATE LIC, 0. ¢57 63 & 387
PLEASE CHEGCK TYPE OF PROPGSED WORK

applicant of responsibility for the technical adequacy of the
work. Except for special circumstances, all work to be' inspecied
must be performed within ACWD work hours - 7:00 a.m. to 4:30
p.m., Menday through Friday.

WELL DRILLING
CONTRACTOR

WATER (Pumping) WELL GEOTECHNICAL INVESTIGATION CHEMICAL INVESTIGATION
Censhuction —
Repair or Reconstruction e Exploratory Holes Expleratary Hales - Manitoring Well Canst. (Chemical L.eak)
Destruction U— Monitorfng Wells, Canstruction _:& Vapor Sampling Investigation .- Monitoring Wall Const, (Compliance Wells)
Cathedic Protection Hole N Monitoring Wells, Destruction Monitoring Well Destruction J— Monitering Well Const. (Baseiine Study) —
Dewatering R Afr Sparging Wall —_ Vapor Extraction Welt J—

Descripfion of Proposad Work Taste latiin 56 ore -ty QA e e A eae '}“‘all-v.l tede [l ‘!“b‘
ﬂ/}"”fﬁ o fian o [-;f 35V Gord befoas LT & Srte £

LiMaeyg e~y —F ) TOTAL ESTIMATED GOST $

| ESTMATETOTAL s L@ - | GURANTER OF PERFORMANCE .

T B : - : GashDapnstt :
Aot o S
S KorTo EXGEEDEDT AL ESTIMATED cusn
V'Heturn' ma;!fft& A i

NSPECTING omm;ﬁ T .' i
APPHOVAL Al P

'r'--'#fc-*ﬁh:_" ‘m

rereby agres 1o comply with all conditions of this permit in accortlanca with the City Well Ordinarce checked above, end to furnish the Alameda County Water District a completed
+0py of D.W.R. water well Drillers Report {form 188) or acceptable fanmml[e as well as any ch ice_ ting results within fifteen {15) days after complation.

Titie: Jﬁjqéq) ge u[_'w\ st signature: Sl R Date: 3-20-99
Representing: -4 el D Name {printed): Dd‘ Jti ) if"v"”“’\ ¢ . j_\

ACWD #458 8-03




APPLICATION

ALAMEDA COUNTY WATER DISTRICT

43885 South Grimmer Bivd. » P.O. Box 5110
] Fremont, California 84537-6110
Engineering Depariment 1 (510) 668-4460

FOR

DRILLING PERMIT

(APPL!CATION TO BE TYPED)

WELL ORDINANCE
_X_City of Fremont  No. 963

—.. City of Newark No. 136

Clty of Union City No. 103-73

Applcnt on Hecalved : Permlt Issue ; O Permit Expiration . " D § _Jﬂb No, . .-
el 2./ By -‘74; d?; *Date: 2’2’—3/0‘? ' Pate! ziz o9 AR i :
JOB ADDRESS (orner :6 3 l,gﬂ oo Dot oud (Mr.—: TR, PARK- c
7 = ~ When propetly sigried
; = = THIS APPLIGATION
NAME: e A A, ERM]IT
£ aooRess: _3 9SS Ltbef'&{ ST IS A VALID P
Sg Lroad CA-. §37 — SDOk
g« E ) jﬂu‘q 4 -470 a'-f— 2 to perform only work described below at the given job address,
TELEPHONE: ¢ in accordance with the City Ordinance checked above and all
NAME: ACLY © Do bey Tovru other applicable faws and regulations. Discontinuation of work
% E acoress 43 855 ..S)J-h\. é CLAAUAD S 6' lod. may resuit in revocation of permit by Inspecting Officer. Permittee
iz F (R AR CA _ S4538 must schedule the work in advance with the Inspecting Officer,
g ‘ ACWD's approval of drawings, designs, specifications, reports
© S0 B -Y ; . ,
TELEFHONE: b % H":' Z Re/F/ACEND. S 8 and incidental work or matetials shall not in any way relleve the
@, NAME 3 a[. Ao applicant of responsibiity for the lechnical adequacy of the
3E ADDRESS: & 36 w e ,L"’ L work, Except for special circumstances, all work to be inspected
& E Sdnap YDA oA CIVES S must be performed within ACWE work hours - 7:00 a.m. fo 4:30
we .
=% qrepHone 209~ 4S8 -8 2 STATE LIC. N@Gs 5(. S X 7 p.m., Mondzy through Frigay:
PLEASE CHECK TYPE OF PROPOSED WORK
WATER {Pumping} WELL GEOTECHNICAL INVESTIGATION CHEMICAL INVESTIGATION l‘- .
ey o Pourle -
Gonstruction =~
Repair or Reconstructian —— Exploratory Holes s Exploratory Heles — Monltoring Welf Gonst. (Chemical Leak) —
Desltruction —_ Manitoring Wells, Constructlcn P Vapor Sampling investigation Monitoring Well Gonst. (Compliance Wells) ...
Cathodic Protection Hole Manitoring Wells, Destruction ____. Maonfioring Well Bestruction Monitoring Watlt Const, (Baseling Study) >_<_’
f Deawatering — ' ArSparging Well e Vapor Extraction Well ——
Desciotion of Proposed Wark 14.&&&11:&-‘:-4 ot l%‘?r-m*;x-oqﬂ- u.-e_ & 210 ‘
o cgonnd Surfec e WA T T, al.a_m{-...— s{-w ‘r.ue_ C3 g™ 4’ Glea wes &
o . =
L rJ Fb foad e ; w

TOTAL ESTIMATED COST &

Prlvate S .
i ._:Publlc_{Gu\rernmenwl)Agency_ S

CTOTE

| _'PD ND

DEPOSIT:

- Aowp siTE . Y
ABPROVED FOR SCHEDULING BY::

' INSPECTING OFFICER

v _.-copy of D.W.R. water well Drillers Report (form 188) or acceptable facsimile-as-wefl-a

| hereby agree to comply with all conditions of this permit in accordance with the City Weil Ordipance checked abovs, and to furpish the Alameda Ge
Remical testing sesults within fifteen (15) days after completion.

e~

/?-3/0'?

Date:

Tite:  fuf gl \res w1 Signature
(7 7 7
Representing: A— v 0 Name {printed):

ACWD #458 8-03




APPILICATION

ALAMEDA COUNTY WATER DISTRICT F@R \gtELIf-ERD"\tIANI\?Egsa
ity of Fremon 0.

43885 South _Grin'fmer Bivd. » P.O. Box 5110 DMH.MNG PEMT —_ city of Newark No. 136

Fremont, California 94537-5110
Engineering Department 1 (510) 668-4460 (APPLICATION TG BE TYPED) ____ City of Union City No.109-73

I

Appncatlon Raceived
=Data & ;

" )08 ADDHESL&:uﬂ_\_ZALIQMAM:‘LP’i Wh / g M VE& PAP-L—}@
Eepqors Deiwd FrtwaCh e Maar .k en properly
(s ol Freaat THIS APPLICATION
3 o 1
o 3LSED! Liberdy ST IS A VALID PERMIT

ADDRESS:

PROPERTY
OWHNER

=S | o W - S%o

o ¢ ) ,_{C,_';T - 970 27 S to perform only work describad balow at the given job address,

TELEPHOKE: S in accordance with the City Ordinance checked above and afl
- NAME: A"Q,L,t) D "3).3..;.‘ qu \fﬁ_,..w other applicable laws and regufations. Discontinuation of work
25 sopmess: 43 §¥ S SoJTh. Grwiwr Blod may result In revocation of permit by Inspecting Officer. Permitiee
g § Er e iinh = A el 38 must schedule the work in advance with the Inspecting Officer,
g " ACWD's approval of drawings, designs, specifications, reporis

. S -UN 572
TELEPHONE 10 —e6B A RBIBRCEND. . | and incidental work or materials shall not in any way relieve the
|g e NAME Pre_cosooa Ca w2 l:.m applicant of responsibility for the technical adequacy of the

32 aoomesz 2365 W tey W...E wl, work. Except for special circumstances, all work fo be Inspected
= = P s .
c % Ao UE o~ A YIS m;st fﬂeﬂ ﬁ;;fo;hn:sg :l?:;aACWD work hours - 7:00 a.m. fo 4:30
28 Lo 30 - % S8 212 smEuc i o - B 63K P y through Friday.

PLEASE CHECK TYPE OF PROPOSED WORK

WATER (Pumping) WELL GEOQTECHNICAL INVESTIGATION CHEMICAL INVESTIGATION
Construction e M efer p“” e — F
Repair cr Reconstruction R Exploratory Holes — Exploratery Heles —_— Monitoring Wall GunsL {Chemical Leak) o
Destruciion PR Monitoring Wells, Construction Vapor Sampling Investigation — Monitoring Wall Const. (Compliance Welis) e
Cathodic Protection Hole Monitordng Wells, Destruction Monitoring Well Destruction R Monltoring Wel! Const. (Basetine Study) )_Q_
Dewstering O Alr Sparging Weli —— Vapor Exiractior Well
Description of Proposed work = Ay U o o 2 hisme T well o = FTOC, el wtd
’-& Plea B SHirp ot "l  Cscapr— 7 { L s

_&M Parl

TOTAL ESTIMATED GOST &

FERNT GO Yo nitoring Well Constiuction to comply with current ACWD Grounc

Bovermmenl) Ageey

¢ Refund §.-

E:;PermitlssunnceFee SR : e
o et invesngailun and lnspecﬂun fee ': e AR S — . HE BIHEM —= ;
© ESTIMATE TOTAL e i E - f BUARANTEEOF PERFDRMANEE
P PU I : . : : Gash Deposit . :

+C. Permlflssuance Fee o

'INSPECTING OFFICER B
APRROVAL

| heraby agree to comply with all conditions of this permit in accordance with the Clty Well Crdinan checked above, and to furnish the Alameda County Water District a completed
copy of D.W.R. water well Drillers Report (form 188) or acceptal® facs emlca _y-Lﬂ.BX {15) days after complation.

Tille: o, fog o Signature: Date: 2'/2'3/0 q

Representing: D Name {printe: 0u-c.}|

ACWD #458 8-03




APIP]L][CATI[@N WELL ORDINANCE

ALAMEDA COUNTY WATER DISTRICT
]F@R I7] City of Fremont  No. 863

43885 South Grimmer Blvd, » P.0. Box 5110 B2 § ;
ity of Newark  No, 136
DRILLING PERMIT

Fremont, CA 94537-5110

lEExn
‘ 4 iy SN a
) TTA e e AT I
JOB ADDRESS: When pmpewg}@%‘ I Favk.~ F)
in the northeasterly corner of Knoll' Park. Approximately 30 feef northwest from the
intersection of Logan Drive and Gamble Court, TH][S AP PL}ICAT]I@N
(o 1L ~) IS A VALID PERMIT
E o NAME: City of Fremont
fil ADDRESS: 3300 Capitol Avenue to perform only work described below at the given
La Fremont, California 84537 job address, in accordance with ihe City
OO Ordinance checked abave and all other applicable
KO TEIEPHONE: 510-284-4000 an . Ve 8n0 il C P
laws and reguiations. Discontinuation of work may
result in revocation of permit by Inspecting Officer.
% K NAME: Alamdeda County Water District - Douglas Young Permiitee must schedile the work in advance
Ei ADDRESS: __ 43885 South Grimmer Boulevard with ACWD. ACWD's appioval of drawings,
ag Fremont, California 94538 designs, gpeciﬁcaﬁons, re_porfs and incider?taf work
zF or maletals shall not in any way refieve the
gl TELEPHONE: 510-668-4452 RG/CEG/RCE NO. 2839 applicamt  of responsibility for the technical
- . - adeguacy of the work.  Except for special
NAME: Pregisipn Sampling circumstances, all work to be inspected must be
ADDRESS: __ 2365 Wigwam Drive performed within ACWD work hours — 7:00 a.m. i
Stockton, Califarnia 95205 4:30 p.m., Monday through Friday.
g TELEPHONE: 208-465-8712 STATE LIC. NO. C57 _G§36387
PLEASE CHECK TYPE OF PROPOSED WORK AND INDICATE NUMBER OF BOREHOLES
R GEOTECHNICAL INVESTIGATION AND QTHER :

WATER (Pumping) WELL CATEGORIES CHEMICAL INVESTIGATION
Construction £l Expioratory Holes Exploratory Holes =)
Repair or Reconstruction El No. of Exploratory Heles No. of Exploratory Holes
Destruction ] Monitaring Wells, Consiruction Monitoring Welt Construction
Dewatering Monitaring Wells, Dastruction ] Monitoring Well Destruction

Cathodic Protection Well Injection Well =
Elevator Shafis | Vapor Extraction Well =
Piers or Pilings
DESCRIPTION OF PROPOSED WORK: ) 250
i TOTAL ESTIMATED COSBT

NS aGe
Groundwaier MonitoringGuidelines.

g 2-inch diameter monito ing wel POroX, 2E
Monitoring Well Construction to comply with
(Kol PARK - F)

APPROVEDFOR SCHEDULING Hy: KT LA 0 L &

| hereby agree to comply with all conditions of this‘x@rmit in accordance with the City Well Ordinance shecked above, and to furnish the Alameda County
Water District a completed copy of D.W.R. water well Orillers Report (form 188) or acceptable facsimile as well as any chemical testing results within fifteen

(15) days after completion. . N .
ANNS —S= et (=<1 OF

Titie: Hydrogeologist. Signature: s .
i - e e —
Representing: _Alameda County Water Disirict = Name (prim(\mr-@W

ACWD #4568 12-08




APPLICATION | WELL ORDINANCE

ALAMEDA COUNTY WATER DISTRICT

43885 South Grimmer Blvd. « P.O. Box 5110 FOR City of Fremont  No. 963
Fremont, CA 94537-5110 [ City of Newark  No. 136
Engineering Department (51 0} 668-4480 DR]HLLNG PERMDIT El city of Union City No, 109-73

Appllcatlon Recelved
Date: /.2 / z{w - ‘
108 ADDRESS: When properly signed.Robin &)

_Approximately 50 feet souths t in St i jon. :
behind sidewalk along Robin St. (Robin C; - 5 TH][S A]P PL][CAT]I@N

IS A VALID PERMIT

By NAME:__Givof Fremont L Aendd
iy ACDRESS: 3300 Capifol Avenue to perform only work described below af the given
33 Fremont, California 94537 job address, In accordance with the Cily
] X _OR4-. Ordinance checked above and all other appiicable
E TELEPHONE: 510-284-4000 laws and reguiations. Discontinuation of work may
resuit in revocation of permit by Inspecting Officer.
g NAME: Alamdeda County Water District - Douglas Young, Permittee must schedule the work in advance
ﬁ ADDRESS: __43885 South Grimmer. Roulevard with ACWD. ACWD's approval of drawings,
5 Fremont, California 94538 designs, s_peciﬁcatl‘ons, re_ports and incr‘der?ta! work
- or maleriais shail not in any way relieve the
TELEPHONE: 510-668-4452 RG/CEG/RCE NO, 5859 applicant of responsibilily for the technical
] - - adeguacy of the work.  Except for special
NAME: Precision Sampling. circumstances, all work to be inspected must be
ADDRESS: __2365 Wigwam Drive performed within ACWD work hours — 7:00 a.m. to
Stackton, California 95205 4:30 p.m., Monday through Friday.
g TELEPHONE: 209-465-8712 STATE LIC. NO. C57 836387
PLEASE CHECK TYPE OF PROPOSED WORK AND INDICATE NUMBER OF BOREHOLES
. GEOTECHNICAL INVESTIGATION AND OTHER
WATER (Pumping) WELL CATEGORIES CHEMICAL INVESTIGATION
Caonstruction Exploratory Holes 3 Exploratory Holes
Repair or Reconstruction No. of Exploratory Holes Na. of Exploratory Holes ______
Destruction 1) Monitoring Weils, Construction Monitoring Well Construction
Dewatering El Monitoring Wells, Destruction 1 Monitoring Well Destruction &
Cathadic Protection Well Bl Imjection Well
Elevatar Shafts Vapor Extraction Well
Piers or Pilings El
DESCRIPTION OF PROPCSED WORK:
i i i rox. 250 feet helow ground surface TOTAL ESTIMATED COST

$

EETIMATE TDTAL $ < et _AL.- bTAL 5 ey

{

T —— & - NPT BT e 12]13)

APPROVED FOR SCHEDULING B

| hereby agree to comply with all conditions of this Je;tlnt in accordance with the Clty Wel! Ordinance checked above ang/to furnish the Alameda County
Water District a completed copy of D.W.R. water well Drillers Report {form 188) or acceptable facsimile as well as any chemical testing results within fifteen

.15) days after completion. <. )
Date: (- Zt/{ ?/U&

Title: __Hydrogeologist Slgnature\\ [
Representing; _Alameda County Water District / // Name (pri ):QOWNLW\
T ——

‘WD #458 12-08



AIP]P]L]ICM@N | WELL ORDINANCE

ALAMEDA COUNTY WATER DISTRICT

43885 South Grimmer Blvd. = P.O. Box 5110 FOR E City of Fremont No. 963

Fremont, CA 94537-5110 [ City of Newark No. 136

Engineering Department (510) 668-4460 DR]DLL]]NG IP]ERNDIT E1 Gity of Unicn City No. 109-73
— _ : - S ‘ e oo

. Apphcaﬁon Recelved :

‘ ] When properly sr‘gn;d (‘QG‘*;’-- F)
_Eghmd sndewalk alang Robm St (Robln F) ' ] . ”' TH][S AP P]L][CA':H@N
IS A VALID PERMIT

E g NAME: City of Fremont S ACIWTD
m% ADDRESS: 3300 Capitol Avenue io perfarm anly work described below at the given
L3 Fremont, California 94537 job address, in accordance with the Cily
EO TELEPHONE: 540-284-4000 Ordinance checkfed above and all other applicahle
laws and reguiations. Discontinuation of work may
resuit in revocation of permit by Inspecting Officer.
% NAME:.........Alamdeda County Water District = Dauglas.Young Permittee must schedule the work in advance
_,ﬁ ADDRESS: _ 43885 Sauth_Grimmer Boylevard with ACWD. ACWD’s approval of drawings,
=l§ Fremont, California 94538 designs, specifications, reports and incidental work
2 * or materials shall not In any way relieve the
8 TELLEPHONE: 510-668-4452, RG/CEG/RCE NQ. 5859 applicant of responsibility for the technical
T - adequacy of the work. Except for special
NAME: Precision. Sampling circumstances, all work to be inspected must be
ADDRESS: __2365 Wigwam Drive performed within ACWD work hours — 7:00 a.m. to
Stockion, California 95205 4:30 p.m., Monday through Friday.
g TELEPHONE: 209-465-8712 STATE LIC. NO. C57 _636387
PLEASE CHECK TYPE OF PROPOSED WORK AND INDICATE NUMBER OF BOREHOLES
WATER (Pumplng) WELL GEOTEC”N'CALAE}’ESESEQDN AND OTHER CHEMICAL INVESTIGATION
Construction 3 Exploratory Holes B3 Exploratory Holes
Repair or Recanstruction No. of Exploratary Holes No. of Exploratory Moles _____
Destruction ] Manitoring Wells, Construction Manitering Weil Censtruction
Dewatering Monitoring Wells, Destruction £ Monitering Well Destruction B
Cathodic Protection Wall Injection Well 1
Elevator Shafts El Vapor Extraction Weil
Piers or Pilings

DESCRIFTION OF PROPOSED WORK:
JMMMMMMMMLMIWWW TOTAL ESTHVATED COST

| (NOT TO EXCEED "rom. ES'I'IMATED ég}f

ACWD STENO,_— & / AY / / 53/ INSPECT]NGDFFICE% //Lé S
 APPROVED FOR SCHEDULIN SCHEDULING B\&/ ; (/)r -DATE:” /Z’ (510 S

| hereby agree to comply with all conditions of this phﬂjmlt in accordance wnth the City Well Ordinance checked above, and fo fdu:r(lsh the Alameda County
Water District a completed copy of D.W.R. water well Drillers Report {form 188) or acceptable facsimile as well as any chamical testing results within f fteen

(18) days after completion.

| i _/Acmfrh ToTALS. & “9
|

Tite: __Hydrogeologist Signature: _ el |

Representing: _Alameda County Water District /

ACWD #458 12-08




o - 4

ALAMEDA COUNTY WATER DISTRICT
43885 South Grimmer Blvd. « P.Q. Box §110
Fremont, CA 84537-5110

Engmeerlng Department (510) 668-4460

FOR

APPLICATION

'DRILLING PERMIT

WELL ORDINANCE
B Cifty of Fremont  No. 963
City of Newark  No. 136

K City of Union City No. 109-73

T l&"l!—

JOB ADDRESS:
.Behind the sidewalk. 300 feet NW of Serra Ave. along Serra Way,

{Setrre =)

NAME: City of Fremont

ADDRESS: 3300 Capitol Avenue

Fremont, California 94537

OWNER

TELEPHONE: 510-284-4000

When properly srgnea( Serra,

THIS APPLICATION
IS A VALID PERMIT

fo perform only work described below at the given
job address, in accordance with the Cily
Ordinance checked above and all other applicable
laws and regulations. Discontinuafion of work may
resuit in revocation of permit by Inspecting Officer.

ADDRESS: __ 43885 Sauth Grimmer Boulevard

NAME: Alamdeda County Water District - Donglas Young e ee———

Fremont, California 94538

TELEPHONE: 510-668-4452 RG/CEG/RCE NO. 5859

Permittee must schedule the work in advance
with ACWD. ACWD's approval of drawings,
designs, specifications, reports and incidental work
or melerials shall not in any way refieve the
appiicant of responsibifity for the fechnical

NAME: Precision.Sampling

ADDRESS: __2365 Wigwam Drive

Stockton, California 85205

WHLL DRILLING | CONSULTING | pROPERTY
ENGINEER

TELEPHONE: 209-465-8712 STATE LIC. NO. C57 836387

adequacy of the work. Except for special
circumsiances, all work 1o be inspected must be
perfarmed within ACWD work hours — 7:00 am. to
4:30 p.m., Monday through Friday.

!?\
—

PLEASE CHECK TYPE OF PROPOSED WORK AND INDICATE NUM
GEOTECHNICAL INVESTIGATION AND OTHER

WATER {Pumping) WELL CATEGORIES

Canstruction Exploratory Moles

Repair or Reconstruction No. of Exploraiory Holes

Destruction Moaonitoring Wells, Construction

Dewatering I Monitaring Wells, Destruction
Cathodic Protection Well
Elevator Shafts

Piers ar Pilings

OnncE o

BER OF BOREHOLES

CHEMICAL INVESTIGATION
Exploratory Holes |
No. of Exploratory Holes
Monitoring We!l Construction
Monitoring Well Destruction ]
Injecticn Well
Vapor Extraction Well

DESCRIPTION OF PROPOSED WORK:
nstailation of ong 2-inch dia

TOTAL ESTIMATED COST

meter monitoring well to approx, 250 feet below ground surface.
N&mtqnngw,glj_onsnubtlon to comply with current ACWD Groundwater MonitoringGuidelines.

v cohdemiigring Well

Morigingell Cupsystion o B #Th

AW SITENO. // /W,V i /z//m 3

APPROVED FOR SCHEDUL]NG E:I’

' iNSPECTING OFFICER'
APPROVAL

W
i

II‘ i ~ rd Z.

cal testing results within fifteen
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LICENSE AGREEMENT FOR USE OF CITY PROPERTY BY ALAMEDA
COUNTY WATER DISTRICT FOR INSTALLATION AND MAINTENANCE
OF MONITORING WELLS

This License Agreement (“AGREEMENT") is made and entered into as of
2009 (“Effective Date”), by and between the City of Fremont, ("CITY") and Alameda
County Water District (“District”). CITY and DISTRICT .may be collectively referred to as

the "parties" or “party”. :
RECITALS

A. CITY is the owner of the real property located in the City of Fremont, generally
known as Noll Park and the Fremont Main Library, and more particularly described on
Exhibits “A” and “B”, (“City Property”) attached to and made a part of this Agreement.

B. DISTRICT, in connection with its efforts to protect and manage the Niles Cone
Groundwater Basin to ensure a reliable supply of high quality water for present and
future needs, desires to install and maintain on portions of the City Property as *
shown in Exhibits “A” and “B” (the “PREMISES") four groundwater monitoring wells
to detect and monitor brackish water (the “Improvements®).

- C. DISTRICT is also installing similar improvements in various locations within the
public right of way in the CITY and is in the process of obtaining encroachment
permits to authorize the installation and maintenance of its facilities in the public right
of way. lssuance of the encroachment permits is governed by Chapter 1 of Title VI
of the City Municipal Code commencing with section 6-1100 (“Encroachment
Ordinance”). It is the intent of the parties that the requirements and procedures for-
encroachment permits apply as much as possible to the installation and -
maintenance of the Improvements on the Premises pursuant to this Agreement.

D. CITY is willing to allow DISTRICT to construct and maintain the Improvements on
the PREMISES until such time as City has another.conflicting use for the
PREMISES.

E. DISTRICT has agreed to install, maintain and remove the Improvements on the
PREMISES in accordance with the terms and conditions of this AGREEMENT.

THEREFORE, in consideration of the mutual covenants and conditions identified herein,
the parties hereby agree as follows: ‘

AGREEMENT

"4, GRANT OF LICENSE TO USE PREMISES. Subject to the terms, conditions and
restrictions set forth in this AGREEMENT, and in consideration of DISTRICT’s
performance of its obligations hereunder, CITY hereby grants to DISTRICT a
revocable, personal, non-exclusive and non-possessory license (“LICENSE") to
enter upon and use the PREMISES, for the purposes described below, under
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Section 2., Use of PREMISES. This LICENSE does not constitute a grant of any
ownership, leasehold, easement or other property interest or estate in the
PREMISES. The DISTRICT's rights under this AGREEMENT shall be subordinate
to the rights of the CITY to use the PREMISES for any legitimate public purpose.

DISTRICT expressly acknowledges and agrees that the PREMISES are being
made available for DISTRICT's use “as is” and hereby ACCEPTS THE PREMISES
"AS IS" IN ITS PRESENT CONDITION AND WITHOUT REPRESENTATION OR
WARRANTY BY CITY OF ANY KIND INCLUDING, WITHOUT LIMITATION, THE
CONDITION OF THE PREMISES OR ITS SUITABILITY OR SAFETY FOR

DISTRICT'S USE.

. USE OF PREMISES. DISTRICT may enter and use the pref*niseé for the sole
purpose of constructing, using, repairing and maintaining the Improvements in
accordance with this Agreement.

. CONDITIONS TO USE OF PREMISES. DISTRICT shall comply with the following
procedures and regulations set forth in the Encroachment Ordinance:
a. Make submittals associated with issuance of the encroachment permit as
set forth in FMC sections 6-"1302 and 6-1402 and as determined by the
City Engineer.
b. Conditions of use as set forth in FMC section 6-1400, replacing “PROW"
with Premises.
¢. Construction and Maintenance requirements as set forth in FMC section

6-1403

. TERM. The privilege given to DISTRICT pursuant to this AGREEMENT s
temporary only. The term of this LICENSE shall commence upon full execution of
this Agreement and continue to the earlier to occur of (1) the DISTRICT"s removal
of the Improvements and restoration of the PREMISES to their pre-existing
condition or better or (2) the effective date of any notice from CITY of cancellation
of this Agreement for cause due to a conflicting need of the CITY or default by
DISTRICT as provided for in Section 12 below or for no cause as provided in
Section 20 below. In the event DISTRICT shali continue its use of the PREMISES
after the term of this AGREEMENT expires, such use shall not be considered a
renewal of this AGREEMENT: rather, DISTRICT may use the PREMISES on a day-
to-day basis in accordance with all other requirements of this AGREEMENT.

. RESTRICTIONS ON USE. DISTRICT shali not use and shall not allow its
employees, contractors or other invitees to use the PREMISES for any activities
other than the uses described in Section 2 above. By way of example only, and
- without limitation, the following uses of the PREMISES by DISTRICT are prohibited:

A. DISTRICT shall not construct or place any permanent structures or
improvements on the PREMISES, nor shall DISTRICT alter any existing
structures, signs or improvements on the PREMISES other than as provided

in section 2. '
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B. DISTRICT shall not damage CITY's real property nor shall it conduct any
unauthorized activities on or about the PREMISES that constitute waste or

nuisance.

C. DISTRICT shall not cause or allow any Hazardous Material to be brought
upon, kept, used, stored, generated or disposed of in, on or about the
PREMISES, or transported to or from the PREMISES.

D. DISTRICT shall immediately notify CITY of any release or suspected release
of Hazardous Material. DISTRICT shall comply with all laws requiring notice
of such releases or threatened releases to CITY, and shall take all action
necessary to mitigate the release or minimize the spread of contamination. In
the event of a release of Hazardous Material, DISTRICT shall, without cost to
CITY and in accordance with all laws and regulations, return the PREMISES
to the condition immediately prior to the release. DISTRICT shall allow CITY
to participate in any discussion regarding any seitlement AGREEMENT,
cleanup or abatement AGREEMENT, consent decree or other compromise
proceeding involving Hazardous Material.

E. For purposes of this License, "Hazardous Material" includes, without
limitation, the following: any material defined as a "hazardous substance,
pollutant or contaminant' pursuant to the Comprehensive Environmental
Response, Compensation and Liability Act of 1980, as amended (42 U.S.C.
Sections 9601 et seq.), or pursuant to Section 25316 of the California Health
& Safety Code; a "hazardous waste" listed pursuant to Section 25140 of the
California Health & Safety Code; any asbestos and asbestos containing
materials; and any petroleum, including, without limitation, crude oil or any.
fraction thereof, natural gas or natural gas liquids. The term “"release" or
"threatened release" shall inciude any actual or imminent spilling, leaking,
pumping, pouring, -emitting, emptying, discharging, injecting, escaping,
leaching, dumping, or disposing in, on, under or about the PREMISES.

6. PERMITS, LICENSES, AND COMPLIANCE WITH LAW

A. Pemmits and Licenses. DISTRICT shall separately obtain any required
regulatory approvals of CITY or any other governmental agency for the
permitted use of the PREMISES as described in Section 2 above.

B. Compliance with Law. DISTRICT shall comply with all applicable legal
requirements including all federal, state, and local laws (including ordinances
and resolutions), for its Limited Permitted Use whether or not said laws are
expressly stated in this AGREEMENT.

7. COMPLIANCE BY DISTRICT'S EMPLOYEES, CONTRACTORS AND OTHER
INVITEES. Should DISTRICT allow its employees, contractors or other invitees on
the PREMISES during the term of this AGREEMENT, DISTRICT shall be
responsible for their compliance with all applicable provisions of this AGREEMENT.
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8. CITY'S RIGHT TO ENTER THE PREMISES. CITY shall have the right at all times
to enter upon the PREMISES to inspect the same and determine if the provisions of
this AGREEMENT or being complied with and to abate any breaches of this
AGREEMENT.

9. MAINTENANCE. DISTRICT shall at all times maintain the Improvements and
surrounding area within the PREMISES in a neat, safe and orderly fashion.

10.REPAIR OF DAMAGE. DISTRICT shall promptly, at its sole cost, repair or replace,
to CITY’s satisfaction, any and all facilities and properties that the CITY reasonably
determines have been damaged, destroyed, defaced or otherwise injured as a
result of DISTRICT’s use of the PREMISES.

11.REPORTING DAMAGES. If any damage including death, personal injury or
property damage occurs in connection with DISTRICT's use of the PREMISES,
DISTRICT shall immediately notify the CITY’s risk manager’s office by telephone at
(510) 284-4050, and DISTRICT shall promptly submit to the CITY’s risk manager
and the CITY’s authorized representative, a written report (in a form acceptable to
the CITY) with the following information: (a) detailed description of the damage
(including the name and address of the injured party or deceased person(s), and a
description of the damaged property) (b) name and address of witnesses , and (c)
name and address of DISTRICT's insurance company.

12.CITY’S RIGHT TO CANCEL. CITY reserves the right to suspend all activities
under this AGREEMENT or to cancel or terminate this AGREEMENT upon the
happening of any of the conditions listed below. Upon such cancellation, DISTRICT
shall surrender the PREMISES within the time period set forth below.

A. DISTRICT is in material breach of any of the other terms, covenants or
conditions of this AGREEMENT: or DISTRICT's activities or use under this
L ICENSE interfere with or detrimentally affect CITY’s existing or proposed
operations or uses, as reasonably determined by the CITY. CITY will provide the
DISTRICT with written notice of and a reasonable time, as determined by CITY,
to cure such default or breach or interference but reserves the right to cancel this
LICENSE immediately if in CITY's reasonable judgment such action is warranted
by such default or breach or interference.

B. CITY determines that there is an emergency or lapse of liability coverage or
insurance requiring cancellation of the LICENSE.

Should this LICENSE be cancelled under this section, CITY may remove from the

- PREMISES all property and equipment of DISTRICT, its agents, invitees or
vendors, all at DISTRICT’s sole expense if DISTRICT has not vacated PREMISES
after reasonable notice, which in no case will be less than thirty (30) days.

13.CITY’S RIGHT TO CURE DISTRICT'S DEFAULTS. If DISTRICT defaults in the
performance of any of its obligations under this AGREEMENT, CITY may, at its
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sole option, remedy such failure for DISTRICT's account and at DISTRICT's
expense by providing DISTRICT with five (5) business days prior written notice of
CITY's intention to cure such default (except that no such prior notice shall be
required in the event of an emergency as determined by CITY and only if DISTRICT
does not cure the default within that five (5) business day period). Such action by
CITY shall not be construed as a waiver of any rights or remedies of CITY under
this AGREEMENT, and nothing herein shall imply any duty of CITY to do any act
that DISTRICT is obligated to perform. DISTRICT shall pay to CITY upon demand,
all costs, damages, expenses or liabilities incurred by CITY, including with
limitation, reasonable attorney’s fees and costs, in remedying or attempting to
remedy such default. DISTRICT's obligations under this section shall survive the
cancellation, expiration or termination of this AGREEMENT.

14.CONDITION OF PREMISES UPON TERMINATION. Upon expiration or
termination of this AGREEMENT, except as otherwise agreed to herein, DISTRICT
shall return the PREMISES to CITY in substantially the same condition that existed
on the Effective Date of this AGREEMENT, free from hazards and clear of all
debris, excepting only damages caused by reasonable wear and tear or any cause
of nature beyond the reasonable control of DISTRICT. Any and all of DISTRICT’s
improvements to the PREMISES will be removed, at DISTRICT's expense, unless
CITY agrees in writing to waive this requirement.

15.INSURANCE. DISTRICT shall, throughout the duration of this AGREEMENT,
maintain sufficient insurance and coverage to cover DISTRICT (including its agents,
representatives, contractors, and employees) in connection with its use of the
PREMISES. This AGREEMENT identifies the minimum insurance and coverage
levels with which DISTRICT shall comply; however, the minimum insurance and
coverage levels shall not relieve DISTRICT of any other performance
responsibilities under this AGREEMENT (including the indemnity requirements),
and DISTRICT may carry, at its own expense, any additional insurance and
coverage it deems necessary or prudent. Concurrently with the execution of this
AGREEMENT by the DISTRICT, and prior to using the PREMISES, the DISTRICT
shall furnish written proof of coverage and insurance (certificates and
endorsements), in a form acceptable to the CITY. DISTRICT shall provide
substitute written proof of coverage and insurance no later than 30 days prior to the
expiration date of any coverage or insurance policy required by this LICENSE..

A.  Minimum Insurance and Coverage Levels. DISTRICT shall maintain
insurance at the following minimum levels:

(1) Commercial General Liability (with coverage at least as broad as 1SO form
CG 00 01 01 96) coverage in an amount.not [ess than $1,000,000 general
aggregate and $2,000,000 per occunence for general liability, bodily
injury, personal injury, and property damage.

(2) Automobile Liability (with coverage at least as broad as 1SO form CA 00
01 07 97, for “any auto”) coverage in an amount not less than $1,000,000
per accident for bodily injury and property damage.
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(3} Workers' Compensation coverage as required by the State of California.
DISTRICT is not responsible for or providing Workers® Compensation
coverage for its contractors. However, DISTRICT agrees to provide CITY
with contractor's proof of Workers’ Compensation coverage.

B. Endorsements. DISTRICT agrees the insurance and coverage policies shall
be endorsed as follows:

(1) For the commercial general liability coverage, the CITY (including its
elected officials, employees, and agents) shall be named, and the policy
shall be endorsed with a form at least as broad as 1SO form CG 20 10 11
85.

(2) DISTRICT's insurance and coverage policies are primary to any other
insurance or coverage available to the CITY with respect to any claim’
arising out of this License. Any insurance maintained by the CITY shall be
excess of the DISTRICT's coverage and shall not contribute with it.

(3) DISTRICT’s insurance or coverage policies will not be canceled, limited,
or allowed to expire without renewal until after 30 days written notice has
been given to the CITY.

C. Qualifications of Insurers and Coverage Providers. All companies providing
coverage to DISTRICT shall be authorized to transact business in the State of
California, and shall have an A.M Best's rating of not less than "AVI." The
DISTRICT is a California special district and its liability coverage is provided by a
risk management joint powers authority (JPA) formed under Government Code
Section 6500 (pursuant to Government Code Section 12463.1). DISTRICT
warrants that its liability coverage provider has an AM Best rating of Excellent; .
financial size category VII. | '

16.WAIVER OF CLAIMS. Neither CITY, nor its officers, agents or employees shall be
. liable for the security of or any damage to the property of DISTRICT, its officers,
agents, employees, invitees, or contractors or for any bodily injury or death to such
persons, or for any other loss, resulting or arising from the condition of the
PREMISES or its use by DISTRICT.

DISTRICT fully releases, waives and discharges forever any and all claims,
demands, rights, and causes of action against, and covenants not o sue, CITY
under any present or future laws, statutes or regulations (a) for any claim or event
relating to the condition of the PREMISES or DISTRICT’s use thereof, and (b) in the
event that CITY exercises its right to terminate this AGREEMENT.

In connection with the foregoing release, DISTRICT acknowliedges that it is familiar
with Section 1542 of the California Civil Code, which reads:

“A general release does not extend to claims which the creditor does not know or
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suspect to exist in his or her favor at the time of executing the release, which if
known by him or her must have materially affected his or her settlement with the
debtor.”

17.INDEMNIFICATION. DISTRICT shall indemnify, hold harmiess, and defend CITY
(including its elected officials, officers, agents and employees) from and against any
and all claims (including all litigation, demands, liabilities, costs, and expenses, and
including court costs and attorney fees), resulting or arising from (a) the
DISTRICT’s negligent acts or omissions in connection with the use of the
PREMISES or activities conducted thereon by DISTRICT, or its employees,
contractors or other invitees; (b) any failure by DISTRICT, or its employees,
contractors or other invitees to observe or perform any of the terms, covenants or
conditions of this AGREEMENT; (d) any release or discharge or threatened release
or discharge of hazardous material caused or allowed by DISTRICT or its
contractor or other invitees, on, on under or about the PREMISES or into the
environment (with the exception of the sole negligence or willful misconduct of the
CITY). The DISTRICT's obligations under this section shall survive termination of
this AGREEMENT.

18.LIAISON. Both parties, in order to expedite any questions regarding rules and
regulations, business practices, or other related matters, will establish liaisons to
deal with such matters. The CITY’s contact shall be Randy Sabado at (510) 494-
4715. DISTRICT’s liaison shall be Doug Young at (510) 668-4452. Either party
may change its liaison by providing written notice to the other party.

19.NOTICES. All notices required or contemplated by this AGREEMENT shall be in
writing and shall be personally delivered or delivered to the respective party as set
forth in this section. Communications shall be deemed to be effective upon the first
to occur of: (a) actual receipt by a party's authorized representative, or (b) actual
receipt at the address designated below, or (c) three working days following deposit
in the United States mail of registered or certified mail sent to the address
designated below. Either party may modify their respective contact information

. identified in this section by providing written notice to the other party.

TO: CITY . TO:DISTRICT

Attn: Jill Keimach ' At‘uye Shaver :

CITY of Fremont - Alameda Cournty Water District
39550 Liberty Street 43885 Grimmer Blvd.

Fremont, CA 94538 Fremont, CA 84538

20.RELATIONSHIP BETWEEN THE PARTIES. DISTRICT is not CITY’s agent, and
shall have no authority to act on behalf of the CITY or to bind the CITY to any
obligation whatsoever, unless the CITY provides prior written authorization to
DISTRICT. DISTRICT is, and at all times shall remain, solely responsible for all
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acts of its employees, agents, contractors, or invitees including any negligent acts
or omissions.

21. TERMINATION, The AGREEMENT can be canceled by either party without cause
by giving 30 days written notice.

22. NONDISCRIMINATION. DISTRICT and its employees contractors and invitees,
shall not in their Limited Permitted Use of or in conducting activities on the
PREMISES discriminate against any person because of race, color, religious creed,
national origin, physical disability, mental disability, ‘medical condition, marital
status, sexual orientation, or gender.

23.GENERAL PROVISIONS.

A. Headings. The heading titles for each paragraph of this AGREEMENT are
included only as a guide to the contents and are not to be considered as
controlling, enlarging, or restricting the interpretation of the AGREEMENT.

B. Severability. If any term of this AGREEMENT (including any phrase,
provision, covenant, or condition) is held by a court of competent jurisdiction to be
invalid or unenforceable, the AGREEMENT shall be construed as not containing
that term, and the remainder of this AGREEMENT shall remain in full force and
effect; provided, however, this paragraph shall not be applied to the extent that it
would result in a frustration of the parties’ intent under this AGREEMENT.

C. Governing Law, Jurisdiction, and Venue. The interpretation, validity, and
enforcement of this AGREEMENT shall be governed by and interpreted in
accordance with the laws of the State of California. Any suit, claim, or legal
proceeding of any kind related to this AGREEMENT shali be filed and heard in a
court of competent jurisdiction in the County of Alameda.

D. Time. Time is of the essence of this AGREEMENT.

E. Attorney’s Fees. In the event any legal action is commenced to enforce this
AGREEMENT, the prevailing party is entitled to reasonable attorney's fees, costs,
and expenses incurred. ‘

F. Assignment, Delegation. This AGREEMENT, and any portion thereof, shall
not be ‘assigned, or transferred, nor-shall any of the DISTRICT's duties be-
delegated, without the written consent of the CITY. Any attempt to assign, or
delegate this AGREEMENT without the written consent of the CITY shall be void
and of no force and effect. A consent by the CITY to one assignment shall not be
deemed to be a consent to any subsequent assignment.




G. Modifications. This AGREEMENT may not be modified orally or in any
manner other than by an AGREEMENT in writing signed by both parties. Further,
the physical destruction or loss of this document shall not be construed as a
modification or termination of the AGREEMENT contained herein.

H. Waivers. Waiver of a breach or default under this AGREEMENT shall not
constitute a continuing waiver or a waiver of a subsequent breach of the same or
any other provision of this AGREEMENT.

|. Entire Agreement. This AGREEMENT, including all documents incorporated
herein by reference, comprises the entire integrated understanding between the
parties concerning the services described herein. This AGREEMENT supersedes
all prior negotiations, agreements, and understandings regarding this matter,
whether written or oral. The documents incorporated by reference into this
AGREEMENT are complementary; what is called for in one is binding as if called
for in all.

J. Signatures. The individuals executing this AGREEMENT represent and
warrant that they have the right, power, legal capacity, and authority to enter into
and to execute this AGREEMENT on behalf of the respective legal entities of the
DISTRICT and the CITY. This AGREEMENT shall inure to the benefit of and be
binding upon the parties hereto and their respective successors and assigns.

K. Counterparts. This AGREEMENT may be signed in counterparts, with the
same effect as if the signature on each counterpart were upon the same
instrument. Delivery of an executed counterpart of a signature page by email or
facsimile transmission shall be effective as delivery of a manually executed
originally signed counterpart.
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IN WITNESS WHEREOF, the CITY and DISTRICT do hereby agree to the full
performance of the terms set forth herein.

CITY OF FREMONT | PERMIT: EE ; :

By: Jill Keimach By: Robert Shaver
Title: Community Development Director Title: Engineering Manager
Date: Date: ‘%?%//0%

APROVED AS TO FORM:

By: Nellie Ancel
Title: Senior Deputy City Attorney
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CALIFORNIA ALL- PURPOSE ACKNOWLEDGMENT N

State of California

County of “lareda
on iaﬂ:’)’i} Q2004 petore me, J.Eusmann g MD“ZM’U/ IDD{ plic,

Dale Hera Insert Namb and Title of the Officer 1

personally appeared \QO\GL/I/’" —T%Dﬂ’?ﬁt’% 6_]/) VEL

tamels) of Signaris)

who proved to me on the basis of satisfactory evidence 1o
be the person(g] whose name(g)Share subscribed to the
within instrument and acknowledged to me that
(ielshefthey executed the same indiistner/their authorized
capacityfise}; and that by @hen’thelr agnature}z) on the
instrument the person(g), or the entity upon’behalf of

||n||lzl|l|IllllIIIIIIIIl|l1|IIII1IIIIII!11IIIIIHI|IIL11|3IIIIIIIIIIIEHIIIl]l
ik J. GAUSMANN which the personpa') acted, executed the instrument.

¥ 5
S£ AR cow,# 1785587 H
BESTZEN worary pURIIC - CALIFORNIA 35
B ]

¥ ALAMEDA COUNTY
My Comm, Exp. Dec, 17, 205}
I]IHIHIII!IIII!'IllllIlIll]lIII!1IlllIIIIIIIlIlIllllIIIIllllIllllllllilllllllll

| certify under PENALTY OF PERJURY under the jaws
of the State of California that the foregoing paragraph is
true and correct.

WITNESS my hand and official seal.

Signature /?

Place Notary Seal Abhove Signalurs of Notary Public

OPTIONAL

Though the information below is not required by law, it may prove valuable to persons relying on the document
and could prevent fraudiient ramoval and reattachment of this form to anciher document,

Description of Attached Document

Title or Type of Document:

Document Date: Number of Pages:

Signer(s) Other Than Named Above:

Capacity{ies) Claimed by Signer(s)

Signer's Name: Signer's Name:

O Individual O Individual

O Corporate Officer — Title(s): 3 Corporate Officer — Title(s):

[ Partner — O Limited 2 General O Pariner — O Limited [ General RIGHT THUMBPRINT
[] Aftorney in Fact OF SIGNER [0 Attorney in Fact DF SIGNER

O Trustee Top of thumb here O Trustee Top of thumb here
[0 Guardian or Conservator [ Guardian or Conservator

1 Other: [ Other:

Signer |s Representing: Signer Is Representing:

©2007 Nefional Notary Assoclation= 9350 De Solo Ave., RO.Box 2402 « Chateworih, GA 91313-2402+« wwwNatmnalNotaryorg llem #5807 Reorder: Call Toll- Free 1-B0D-B76-GR27




ENCROACHNMENT PERMIT Page 1 0f 1
i Engineering Division
- Permit No. ENC2009-00338
Type: Utility, Public Agency INLAND SALT

Address / Work Location: 2450 STEVENSON BLVD

Behind parking lot in planter area close 1o Stevenson/Paseo Padre.
Project Description : -

Install two {2) monitoring wells in the planter area behind parking lot,

Comment: Permit is attached to Property Entry Agreement Onto City Property, ACWD Iniand Salter Intrusion Monitoring Wells
Project.
Main contact persen; Doug Young; 510-668-4452.

Access Over ROW Mat'l Storage Res. #2716 Poles -0
Curb & Gutter LF Misc Sm Storage Sidewalk SF
Curb Painting Misc Lg Storage Traffic Control
Driveway LF Paving SF Y well Installation / Abandoned
Dumpster T Planter Strip ~ Other
Excavation LF
Job Cost & Work Order #
Application Date: 11/24/2008 Applicant Name:  ACWD _
Issued Date: 04/23/2009 Applicant Address: 43885 SOUTH GRIMMER BLVD P.O. BOX 5110, FREMONT, CA 9
Est. Start Date:  04/21/2009 Applicant Phone: 665 4499
Est. End Date:  04/21/2010 Owner Name:
~ Contractor Name:
Bond / Deposit Type Amount
Reference No. Bank / Surety Name Fees

Inspection Fee  § 514.00
Application Fee

in consideration of the granting of this permit and ather good and valuable consideration therefer, the untersigned intending to be legally bound doas hereby for the undersigned and
the heirs, executors, administrators and assigns of the undersigned agree thal applicant and permittee shall be responsible for all liabilify imposed hy law for personal injury and property
damage proximately caused by failure on Permittee's part fo perform his obligations under said permit in respect io maintenance. If any claim of such liability Is made against the CITY
OF FREMONT, iis officers, or employees, Permitiee shall defend, indemnify and hold them, and each of them, harmizss from such claim. Nething herein is intended to impose on
Permittee any different or higher standard of care than that required by law.

Applicant Signature . Date

THIS SPACE IS FOR APPROVING DEPARTMENT
Approved By Daniel Chiu . DATE 11/24/2008

Approval of this Permil is subject to all of the provisions of the Encroachment Ordinance and such special provisions as are checked.

1 [x] 2 [X] 3 [X] 4 [x] 5 [x]-

«n Attention - PHONE INSPECTOR 24 HOURS PRIOR TO COMMENCEMENT AND UPON COMPLETION OF WORK ***

Inspector _ Mario Ochoa Phone 494-4708 Pager §02-5308
Inspectdr Signature Completed Date
ENCO10F-Permit  Run Date & Time:04/23/2009 , [ ] Applicant Copy ~ [_] Office Copy [ Finance Copy [JJob Copy

11:53:36AM




mA

F LELITY OF 't
—be velopment & Environment Services
39550 Liberty: 8t. P.O.Box 5005
Fremont, CA 94537-5006

(510) 4944700

WORK COPY - KEEP AT SITE DURING CONSTRUCTION PERIOD
THIS PERMIT APPLIES TO WORK ONLY WITHIN CITY R/W

PERMITTEE MUST IMPLEMENT BEST MANAGEMENT PRACTICES AND EROSION CONTROL MEASURES THROUGHOUT THE
PROJECT DURATION

PHONE UNDERGROUND SERVICE ALERT 48 HOURS PRIOR TO COMMENCINT WORK - (800} 227-2600 TOLL FREE




ENCROACHMENT PERMIT Page 1 of 1
" Engineering Division
Permit No. ENC2009-00339
Type: Utility, Public Agency INLAND SALT

Address / Work Location: 39700 LOGAN DR
Knoll Park, across the street from 38700 Logan Dr.

Project Description :
Install one monitoring well approximately 10 ft. away from existing monitoring well.

Comment: Permit is attached to Property Entry Agreement Onto City Property, ACWD Inland Salter Intrusion Monitoring Wells
Project.
Main contact person: Doug Young; 510-668-4452.

Access Over ROW Mat'l Storage Res, #2716 Poles - 0
Curb & Guiter LF Misc Sm Storage Sidewalk SF
Curb Painting Misc Lg Sterage ' Traffic Conirol
Driveway LF Paving SF Y Well Installation / Abandoned
Dumpster T Planter Strip ~ Other
Excavation LF
Job Cost & Work Order #
Application Date: 11/24/2008 Applicant Name:  ACWD
Issued Date: 04/23/2009 Applicant Address: 43885 SOUTH GRIMMER BLVD P.Q. BOX 5110, FREMONT, CA 9
Est. Start Date: 04/21/2009 Applicant Phone: 668 4499
Est. End Date:  04/21/2010 Owner Name:
Contractor Name:
Bond / Deposit Type Amount
Reference No. Bank / Surety Name Fees

Inspection Fee  § 514.00
Application Fee

In consideration of the granting of this permit and other good and valuable consideration therefor, the undersigned intending to be legally bound does hereby for the undersigned and
the heirs, executors, administrators and assigns of the undersigned agree thal applicantand permitiee shall be responsible for all llability imposed by law for personal injury and properiy
damage proximalely caused by failure on Permittes’s part o perform his ohligations under said permit in respect to maintenance. If any clalm of such liability is made against the CITY
OF FREMONT, its officers, or employees, Permittee shall defend, Indemnify and hold them, and each of them, harmiess from such claim. Nothing herein is intended to impose on
Permitiee any different or higher standard of care than that required by law. . -

Applicant Signature ’ Date

THIS SPACE IS FOR APPROVING DEPARTMENT
Approved By Daniel Chiu DATE 11/24/2008

Appreval of this Permit is subject to all of the provisions of the Encroachment Ordinance and such specizl provisions as are checked,

1 [X] 2 [X] 3 [x] 4 [X] 5 [x]

w+ pttantion - PHONE INSPECTOR 24 HOURS PRIOR TO COMMENCEMENT AND UPON COMPLETION OF WORK **

Inspector _ Thomas Ringot Phone  494-4734 Pager
Inspector Signature Completed Date
ENCO10F-Permit  Run Date & Tirme:04/23/2008 , [ ] Aoplicant Copy []office Copy []Finance Copy [ ]Jab Copy

11:53:18AM
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Fremont

Development & Environment Serrices
39550 Liberty St. P.O,Box 5006
Fremony, CA 94537-5006

(510) 4944708

WORK COPY - KEEP AT SITE DURING CONSTRUCTION PERIOD

THIS PERMIT APPLIES TO WORK ONLY WITHIN CITY R'W
PERMITTEE MUST IMPLEMENT BEST MANAGEMENT PRACTICES AND EROSION CONTROL MEASURES THROUGHOUT THE

PROJECT DURATION :
PHONE UNDERGROUND SERVIGE ALERT 48 HOURS PRIOR TO COMMENCINT WORK - (800) 227-2600 TOLL FREE




o L. i

S e ENCROACHMENT PERMIT Page 1 of 1

e

C1TY ODF

Engineering Division
Fr emont Permit No. ENC2009-00334

r ory J Type: Utiiity, Public Agency | INLAND SALT

|

Address / Work Location: 40340 FREMONT BLVD

Aproximately 200 ft. south of property on Froritage Rd., near St. Lenards Way.
Project Description !
Install one monitering weli in planter strip. _
- "*Updated on (3/20/08). ACWD changed location of monitoring well. Two (2) monitoring wells will now be placed at the NW corner of
Blanchard St. and Margery Dr.

Access Over ROW Mat'l Storage Res. #2716 Poles - 0
T Curb & Gutter LF T Misc Sm Storage T Sidewalk SF
Curb Painting Misc Lg Sterage ' Traffic Control
Driveway LF Paving SF Y well Installation / Abandoned
~— Dumpster ~ Planter Strip Other
T Excavation LF
~—  Job Cost & Work Order #
Application Date: 11/24/2008 Applicant Name: ~ ACWD
Issued Date: 11/25/2008 App]icant Address: 43885 SOUTH GRIMMER BLVD P.O. BOX 5110, FREMONT, CA 9
Est. Start Date:  11/24/2008 Applicant Phone: 668 4499
Est. End Date:  11/24/2009 Owner Name:
Contractor Name:
Bond / Deposit Type Amount
Reference No. Bank / Surety Name Fees

Inspection Fee $514.00
Application Fee

Comment: Main contact person: Doug Young; 510-668-4452.

,

WORK COPY - KEEP AT SITE DURING CONSTRUCTION PERIOD

THIS PERMIT APPLIES TO WORK ONLY WITHIN CITY RI\W

PERMITTEE MUST IMPLEMENT BEST MANAGEMENT PRACTICES AND EROSION CONTROL MEASURES THROUGHOUT THE
PROJECT DURATION

PHONE UNDERGROUND SERVICE ALERT 48 HOURS PRIOR TO COMMENCING WORK - (800) 227-2600 TOLL FREE

I consideration of the granting of this permit and cther good and valuable consideration therefor, the undersigned Intznding to be legally bound does hereby for the undersigned and
the heirs, executors, administrators and assigns of the undersigned agree that applicant and permittee shall be respansible for al liability imposed by law for personal injury and property
damage proximately caused by failure on Permittee's part to perform his obligations under said permit in respect to maintenance. It any claim.of such liability is made against the CITY
OF FREMONT, its officers, or employses, Permittee shall defend, indemnify and hold them, and each of them, harmless from such ciaim. Nothing herein is intended to impose on
Permittee any different or higher standard of care than that required by law.

Applicant Signature Date

THIS SPACE IS FOR APPROVING DEPARTMENT
Approved By  Daniel Chiu DATE  11/24/2008

Approval of this Permit s subject to alf of the provisions of the Encroachment Ordinance and such special provisions as are checked.

1 [X] 2 [xX] . 3 [X] 4 [x] 5 [X

w Attention - PHONE INSPECTOR 24 HOURS PRIOR TO COMMENCEMENT AND UPON COMPLETION OF WORK ***

Inspector  Marlo Ochoa Phone  494-4705 Pager 802-5399
Inspector Signature Completed Date
ENCO20F-PermitCpy  Run Date & Time: 3/24/2009 [] Applicant Copy  [_] Office Copy [|Finance Copy  [_Job Copy

8:24;36AM
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gml_TLyh - ENCROACHMENT PERMIT  BREMEIVED Page 1 0f 1
Frémont Engineering Division
Development & Environment Services Permit No. ENC2009-00337 NOV 2 5 2008
e sy Type: Utility, Public Agency ACAD INLAND SALT
(510) 453-3700 ENGINEERING DEPT,

Address { Work Location: 38801 BLACOW RD
On Frontage Rd. In front of property.

Project Description :
Install one monitoring well in planter strip. W

Comment: Main contact persen: Doug Young, 510-668-4452,
Access Over ROW ‘ Mat'| Storage Res. #2716 Poles - 0
T Curb & Gutter LF " Misc Sm Storage ~ Sidewalk SF
T Curb Painting Misc Lg Storage Traffic Control
T Driveway LF Paving SF Y Well Installation / Abandoned
Dumpster Planter Strip Cther
T Excavation LF
T Job Cost & Work Order #
Application Date: 11/24/2008 Applicant Name: ACWD
Issued Date: 11/25/2008 Applicant Address: 43885 SOUTH GRIMMER BLVD P.Q. BOX 5110, FREMONT, CA 8
Est. Start Date: ~ 11/24/2008 Applicant Phone: 668 4499 :
Est. End Date:  11/24/2000 Owner Name:
Contractor Name:
Bond / Deposit Type Amount
Reference No. Bank / Surety Name Fees

Inspection Fee  § 514.00
Application Fee

WORK COPY - KEEP AT SITE DURING CONSTRUCTION PERIOD

THIS PERMIT APPLIES TO WORK ONLY WITHIN CITY R/W

PERMITTEE MUST IMPLEMENT BEST MANAGEMENT PRACTICES AND EROSION CONTROL MEASURES THROUGHOUT THE
PROJECT DURATION

PHONE UNDERGROUND SERVICE ALERT 48 HOURS PRIOR TO COMMENCING WORK - (800) 227-2600 TOLL FREE

In consideration of the granting of this permit and other good and valuable consideration therefor, the undersigned intending to be legally bound dees hereby for ihe undersigned and
the heirs, executors, administrators and assigns of the undersigned agree that applicant and permittee shall be responsible for all fizbility imposed by law for parsunal injury and property
damage proximately caused by failure on Permitiee's part to perform his obligations under said permit in respect to maintenange. If any claim of such liability is made against the CITY
OF FREMONT, iis officers, or employees, Permitiee shall defend, indemnify and hold them, and each of them, harmilzss from such claim. Nothing herein is inlended 1o impose on
Permittee any different ar higher standard of care than that required by law.

' Applicant Signature =~ 2w oo

{ Approved By Dame| Chlu

4

; ApprOVaI of thts Perrnli |s subject o all ni the provistons of the Encroachment Ordlnance and suc:h

whE Attent!on PHONE !NSPECTDR 24 HOURS PRIOR TO COMMENCEMENT AND UPON COMPLETION OF WORK ok IR

Inspector :Tho.mas‘ Ringot .~ - _ ‘._ Phoner | 4944734 L .Pager
ENCO10F-Permit  Run Date & Time:11/25/2008 , [ ] Applicant Copy ~ [_] Office Copy [ |Finance Copy [ _]Job Copy

2;00:18PM




GENERAL PROVISIONS

ACCEPTANCE OF PROVISIONS: It is understood and agreed
by the permittee that the doing of any work under this permit

year after completion and acceptance of the work by the City
Engineer.

shall constitute an acceptance of the provisions. 7. MINIMUM INTERFERENCE WITH AND PROTECTION OF
INSPECTION AND APPROVAL: Fremont Municipal Code, TRAFFIC: F.M.C., Sec. 6-14C0. All work shall be planned and
Sec. 6-1407. All work shall be subject to inspection and carried out so there shall l?e the_z least pt?ssible inconvenience to
approval by the City ENgQinge, w. I the traveling public. Parmittee is authorized to place flagmen to
%ﬁ% TrEr - stop and warn or direct traffic, but traffic shall not be
INSPECTION: F.M.C., Seebe --ﬁﬁ Gl dm:-ef twenty-four unreasonably delayed. Qne way fraffic shall be maintained at all
(24) hours notice shall be.“_rgelqunired for inspection pricr to the times. Adequate provisions shall be made for the protection of
placing of any backfill, connechia fetirtgrfacility,. or the the traveling public. Placing of lights, barricades, warning signs
placement of any concrete or paving work. No additional and other safsty devices and other measures recuired for the
charge will be made for occasional routine inspections. public safety shali be the responsiviiity of the parmittee.
PERMITS FROM OTHER AGENCIES: F.M.C., Sec. 6-1203. . X
The permiliee shall, whenever necessary or required by law, 8. MAINTENANGE. F.M.C., Sec. 6-1204. The permittee agrees to
secure the written order or consent to do work affecting other maintain properly any encroachment placed by him and to
agencies, from such agency or agencies affected. This permit exercise reasonabiel care in inspecting fc_:r and preventing any
shall not be valid until such order or consent is obtained. A damage lo any portion of the straet or sidewalk area resulting
permit may be required for this work from the following agency from the encroachment.
Or agencies: 9, KEEP PERMIT ON THE JOBSITE: F.M.C., Sec. 6-1209. This
a. Caltrans permit shall be kept on the jobsite and must be shown to any
representative of the Development and Environmental Services
b. Alameda Caunty Public Works Agency Department or any law enforcement officer of the City of Fremont
. ) _ on demand.
¢. Union Sanitary District
- 10. CARE OF DRAINAGE: F.M.C., Sec. 6-1403. If the work herein
d. Alameda County Water District contemplated shall interfere with the established drainage, ample
e. San Francisco Water Department proyisions shglI be made by' the pfarmittee to provide for such
drainage as directed by the City Engineer.
f. State Department of Watar Resource 11, STORAGE OF MATERIALS: FM.C. Sec. 6-1408. Unless
STANDARDS OF CONSTRUCTION: F.M.C., Sec. 6-1407. All otherwise approved by the City Engineer, no material shall be
wark shall conform to recognized standards of construction. All stored within (5) feet of a public street. Any excess earth
street cuts shall further conform to the provisions of Cliy materials from trenching or other operations shall be removed
Standard Details and Specifications. from the pavement, traveled way, or shoulders as the trench is
REPAIRS. F.M.C., Sec. 6-1405. In svery case the permittee backfiled or athar work carried forward.
shall be responsible for restoring to its former condition any 12, CLEANUP OF JOBSITE: F.M.C., Sec. 6-1405. Upon
portion of the street, sidewalk, area or other encroachment complation of work the jobsite shall be restored to a condition of
which has been excavated or otherwise disturbed by permittee. order and cleanliness.
Permittee shall be responsible for said work for a period of one
SPECIAL PROVISIONS
ALL TRENCHING, BACKFILL., AND RESURFACING shall be in 3. NO LATERAL STREET CUTS PERMITTED: No lateral street cut
accordance with City Standard Details and Spegifications, or as will be permitted In connection with this permit unless approved
otherwise authorized by the City Engineer (F.M.C., Sec 6-1407). by the City Engineer. Street cuts used for locating existing
utilities and for connecting laterals to the main shall be minimal in
PORTLAND CEMENT CURBS, GUTTERS, SIDEWALKS AND size and shali be approved in advance of culting the street
DRIVEWAYS. Existing concrete work shall be remaved to the " pavement, unless approved by the City Engineer, Connecting
nearest score mark or canstruction joint. Sidewalk and/or curb pipe shall be bored completely under the sireet paving, curb
and guttel‘ shall be cut clean[y and removed for the entire widih. and/or guttar and sidewalk. If a sidewalk cuit is necessary, the
Concrete work shall be replaced on subgrade cansisting of four sidewalk shall be replaced in conformance with Special Provision
(4) inches of clean, graded, select base, thoroughly watered, 2 of this permit. The street cut shall be backfilled and repaved in
graded and rolled or tamped to a solid bearing and true to grade conformance with Special Provision 1 of this parmit.
and cross section. All concrete used shall have a minimum of
564 Ibs of Portland Cement per cubic yard of concrete. All 4. FRIDAY PERMITS: No permits shall be granted on any Friday of
concrate curb, gutter, sidewalk and/or driveways shall conform to any week if the work to be done under said permit is of such
the form and dimensions shown on the City of Fremont Standard nature as to cause pedestrian or vehicular traffic interruption over
Detail Sheets. Unless otherwise specified on this permit, all the weekend if incompleted.
sidewalks shall be a minimum of four (4) feet wide and four (4)
inches in thickness except at driveways where it shall be a 5. TIME ELAPSED PRIOR TQO TEMPORARY AND PERMANENT

minimum of six (B) inches in thickness. Alf concrete work placed
shall be scored, colered and made fo conform fo any adjacent
existing concrete work. Type and location of expansion joints
shall be as directed by the City Enginesr,

REPAVING: Tempcrary or permanent surfacing shall be
installed on the same or next working day after the backfiiling has
been completed or when directed by the City Enginear. The time
limit for the replacement of temporary with final pavement shall
not exceed ten (10) days.



R ENCROACHMENT PERMIT Page 1 of 1
Fremmhont Engineering Division

Develapment & Emvironment Services
J9550 Liberty Se. P.O.Box 505
Fremont, CA H537-5006

(520) 494-4700

Permit No. ENC2009-00519
Type: Utility, Public Agency

Address / Work Location:

See attached plans.

38225 GLENMOOR DR

Project Description :

Install two Monitoring Wells in planter strip.

Comment:

Main contact person: Doug Young, 510-868-4481.

Access Over ROW
Curb & Gutter LF

Mat't Storage
Misc Sm Storage

Res, #2716 Poles - 0
Sidewalk SF

Curb Painting Misc Lg Storage Traffic Control
Driveway LF Paving SF Y Well Installation / Abandaoned
Dumpster Flanter Strip Other

Excavation LF
Job Cost & Work Order #

Application Date: 02/20/2009 Applicant Name:  ACWD

Issued Date: 02/23/2009 Applicant Address:; 43885 SOUTH GRIMMER BLVD P.O. BOX 5110, FREMONT, CA 9
Est. Start Date:  02/20/2009 Applicant Phone: 668 4468
Est. End Date:  02/20/2010 Owner Name:
Contractor Name:
Bond / Deposit Type Amount
Reference No. Bank / Surety Name Fees

Inspection Fee  § 514.00
Application Fee

WORK COPY - KEEP AT SITE DURING CONSTRUCTION PERIOD
THIS PERMIT APPLIES TO WORK ONLY WITHIN CITY R'W

PERMITTEE MUST IMPLEMENT BEST MANAGEMENT PRACTICES AND EROSION CONTROL MEASURES THROUGHOUT THE
PROJECT DURATION

PHONE UNDERGROUND SERVICE ALERT 48 HOURS PRIOR TO CONIMENCINT WORK - (800) 227-2600 TOLL FREE

In consideration of the granting of this permit and other good and valuable consideration therefor, the undersigned intending to be legally bound does hereby for the undersigned end
the heirs, executors, administrators and assigns of the undersigned agree that applicant and permitlee shali be responsibie for all liabTity impased by law for personal injury and properly
damage proximately caused by failure on-Permitice's par! io-perform his obligations under sald permit in respect fo-maintenance. If any claim of such liability Is made against the CITY
OF FREMONT, its officers, or employess, Permittee shall defend, indemnify and held them, and each of them, harmiess from such claim. Nothing herein is intended to impose on
Permittee any different or higher standard of care than that required by law.

Inspector Slgnature Completed‘Date=—= i BEE TR LR

ENCO10F-Permit  Run Date & Time:02/23/2009 ,

[T]Applicant Copy [ Office Copy [ Finance Copy ~ [_]Job Copy
10:20:40AM
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il el S on Page 1 of 1
ENCROACHMENTPERMIT  RECE[VED
. Engineering Division
Deve]ogmenr&E’m'iranmemSen'ices Permit No. ENC2008-00335 NOV 2 5 2008
e aima " . Type: Utility, Public Agency ACWD INLAND SALT
(518) #94-4700 ENGINEERING DEPT,

Address / Work Location: 4530 LADNER 8T

Near intersecion of Ladner St. and Robin St,
Project Description ;
Install one monitoring well in planter strip.

| 7 TED
Comment: Main centact person; Doug Young, 510-668-4452, com__‘___;.?.!'g—"'_ ’

Access Over ROW Mat'| Storage Res. #2716 Poles - 0
Curb & Gutter LF Misc Sm Storage Sidewalk SF
Curb Painting Misc Lg Storage Traffic Control
T Driveway LF Paving SF Y Well Installation / Abandoned
Dumpster Planter Strip ‘ Other
Excavation LF
~ JobCost & Work Order#
Application Date: 11/24/2008 Applicant Name:  ACWD
Issued Date: 11/25/2008 Applicant Address: 43885 SOUTH GRIMMER BLVD P.O. BOX 5110, FREMONT CA9
Est. Start Date:  11/24/2008 Applicant Phone: 668 4499
Est. End Date:  11/24/2009 Owner Name:
Contractor Name:
Bond / Deposit Type Amount
Reference No. Bank !/ Surety Name . Fees

Inspection Fee * § 514,00
Application Fee

WORK COPY - KEEP AT SITE DURING CONSTRUCTION PERIOD

THIS PERMIT APPLIES TO WORK ONLY WITHIN CITY R/W

PERMITTEE MUST IMPLEMENT BEST MANAGEMENT PRACTICES AND EROSION CONTROL MEASURES THROUGHOUT THE
PROJECT DURATION

PHONE UNDERGROUND SERVICE ALERT 48 HOURS PRIOR TO COMMENCING WORK - {800) 227-2600 TOLL FREE

In cansideration of the granting of this permil and other good and valuable conslderation therefor, the undersigned intending 1o be legally bound does hereby for the undersigned and
the heirs, executors, administrators and assigns of the undersigned agree that applicant and permittee shall be responsible for all liakility imposed by law for personal injury and property
damage proximately caused by failure on Permittee's part to perform his obligations under sald permit in respect io majntenance. If any claim of such liability is made against the CITY
OF FREMONT, its officers, or employees, Permitiee shall defend, indemnify and hold them, and each of them, harmless from such claim. Nothing herein is intended to impose on
Permittee any different or higher standard of care than that required by law.

App]lcant Slgnature T L S

Approved By Damel Chlu

i
1.
e
i

[

Appmval of!his Permitlssubjecﬁo all ufthe pmv[slonsnﬁhe EncroachmentDrdlnanceandsuch speclal provislons as arechecked -
e 2 K s X s L

E At'tentlon PHONE INSPECTOR 24 HOURS PRIOR TO COMMENCEMENT AND UPON COMPLETION OF WORK i o

| "ﬁsﬁecﬂ” | Ma“" OChoa S '. L aE . Phone 494 4705 . Pager 8 802- 5399
g l-n.SFlIJIECtDT S!gnature e FE O AP : : B R CQmpletedDatE T ;- Lota : . R
- ENCO10F-Pemmit  Run Date & Time:11/25/2008 , - []Applicant copy [ ] Office Copy [ |Finance Copy [ ]Job Copy

1:88:07PM




GENERAL PROVISIONS

ACCEPTANCE OF PROVISIONS: It is understood and agreed
by the permittee that the doing of any work under this permit

year after completion and acceptance of the work by the City
Engineer.

shall constitute an acceptance of the provisions. 7. MINIMUM INTERFERENCE WITH AND PROTEGTION OF
INSPECTION AND APPROVAL: Fremont Municipal Code, TRAFFIC: F.M.C., Sec. 6-1400. All work shali be planned and
Sec. 6-1407. Al work shall be subject to inspection and carried out so thera shall be the least possible inconvenience to
appraval by the City Engineer. the traveling public. Permittee is authorized to place flagmen to
. stop and wam or direct traffic, but trafic shall not be
INSPECTION: F.M.C., Sec, 6-1401. A minimum of twenty-four unreasonably delayed. One way traffic shall be maintained at all
{24} hours notice shall: be-required, for inspection prior to the times. Adequate provisions shall be made for the protection of
placing of any backfill, corigectisn td any exjsting facility, or the the traveling public. Placing of lights, barricades, warning signs
placement of any concrete of paving-work. LI g2additional and other safety devices and other measures required for the
charge wili be made foFGeeasienatroutine mspectlons public safety shall be the responsibility of the permittee.
PERMITS FROM OTHER AGENCIES: F.M.C., Sec 6-1203. . .
The permittee shall, whenever necessary or required by law, 8. MAINTENANCE. F.M.C., Sec. 6-1204. The permittee agrees to
secure the written order or consent to do work affecting other maintain properly any encroachment placed by him and to
agencies, from such agency or agencies affected. This permit exercise reasonablel care in inspecting fc_:r and preventing any
shall not be valld untit such order or consent is obtained. A damage to any portion of the strest or sidewalk area resulting
permit may be required for this waork from the following agency from the encroachment.
or agencies; 9. . KEEP PERMIT ON THE JOBSITE: F.M.C., Sec. 8-1209, This
a. Caltrans permit shall be kept on the jobsite and must be shown to any
. representative of the Development and Environmental Services
b. Alamada County Public Works Agency Department or any law enforcement officer of the City of Frement
. . - on demand.
¢. Union Sanitary District
e 10. CARE OF DRAINAGE: F.M.C., Sec. 6-1403. If the work herein
d. Alameda County Water District contemplated shalt intsrfare with the established dralnage, ample
e. San Francisco Water Department provisions shall be made by. the pfarmittee to provide for such
drainage as directed by the City Engineer.
f. State Department of Water Resource
11. STORAGE OF MATERIALS: F.M.C., Sec. 6-1408. Unless
STANDARDS OF CONSTRUCTION: F.M.C., Sec. 6-1407. All otherwise approved by the City Engineer, no material shall be
wark shall conform to recognized standards of construction. All stored within (5) feet of a public street. Any excess earth
street cuts shall further conform fo the provisions of Cily materials from trenching or other operations shall be removed
Standard Details and Specifications. fram the pavement, traveled way, or shoulders as the trench is
REPAIRS. F.M.C., Sec. 6-1405. In every case the permittes backfilled or other wiork carried forward.
shall be responsible for restoring to its former condition any 12. CLEANUP OF JOBSITE: F.M.C., Sec. 6-1405, Upon
portion of the street, sidewalk, area or other encroachment completion of work the jobsite shall be restored to a condition of
which has been excavated or otherwise disturbed by permittee. order and cleanlinass.
Permittee shall be responsible for said work for a period of one
SPECIAL PROVISIONS
ALL TRENCHING, BACKFILL, AND RESURFACING shall be in 3. NO LATERAL STREET CUTS PERMITTED: No lateral sireat cut
accordance with City Standard Details and Specifications, or as will be permitted in connectior: with this permit unless approved
otherwise authorized by the City Engineer (F.M.C., Sec 6-1407). by the Cily Engineer. Strest cuts used for locating existing
utilities and for connecting laterals to the main shall be minimal in
PORTLAND CEMENT CURBS, GUTTERS, SIDEWALKS AND size and shall be approved in advance of cutting the strest
DRIVEWAYS. Existing concretg wqu shall be removed to the pavement, unless approved by the City Engineer. Connecting
nearest score mark or construction joint. Sidewalk and/or g:urb pipe shall be bored completely under the street paving, curb
and gutter shall be cut cleanly and removed for the entire width. andfor gutter and sidewalk. H a sidewalk cut is necessary, the
Concrete work shall be replaced on subgrade consisting of four sidewalk shall be replaced in conformance with Special Provision
(4) inches of clean, graded, select base, thoroughly watered, 2 of this permit. The street cut shall be backfilled and repaved in
Qraded and rolled or tamped to & solid beaﬁng and true to grade conformance with Specia[ Provision 1 of this permit'
and cross section. All concrete used shall have a minimum of
564 los of Portland Cement per cubic yard of concrete. Al 4. FRIDAY PERMITS: No permits shail be granted on any Friday of
concrete curb, gutter, sidewalk and/or driveways shali conform to any week if the work to be done under sald permit is of such
the form and dimensions shown on the City of Fremant Standard nature as to cause pedestrian or vehicular traffic interruption aver
Detail Sheets. Unless otherwise specified on this permit, all the weekend if incompleted.
sidewalks shall be a minimum of four (4) feet wide and four (4} )
inches in thickness except at driveways where it shall be a 5. TIME ELAPSED PRIOR TO TEMPORARY AND PERMANENT

minimum of six (8) Inches in thickness. All concrete work placed
shall be scored, colored and made to conform to any adjacent
existing concrete work. Type and location of expansion joints
shall be as directed hy the City Engineer.

REPAVING: Temporary or permanent surfacing shall be
installed an the same or next working day after the backfiliing has
been completed or when directed by the City Engineer. The time
limit for the replacement of temporary with final pavement shall
not exceed ten (10) days. :



cT1TTY O!'F

Fremont

Develppment & Environment Services
39550 Liberty St. P.O.Box 5006
Fremont, CA 94537-5006

(510) 494-4700

ENCROACHMENT PERMIT
Engineering Division
Permit No, ENC2008-00336
Type: Utility, Public Agency

. O T1H
H%E@EHVED Page 10of 1
NOV 2 5 2008
INLAND SALT

A.C.W.D,
ENGINEERING DEPT,

Address / Work Location: 39085 SERRA FL
Across the street from 39085 Serra PI. in front of church property.

Project Description !

Install one menitoring well behind sidewalk approx. 10 ft. from existing monitoring well.

Comment;

Main contact person; Doug Young; 510-668-4452,

MPLETED

*\”

Access Over ROW
Curb & Gutter LF
Curb Painting
Driveway LF
Dumpster

Mat'| Siorage
Misc Sm Storage
Misc Lg Storage
Paving SF
Planter Strip

il

Res. #2716 Poles - 0
Sidewalk SF
Traffic Control

Y Well [nstallation / Abandoned
Other

Excavation i.F
Job Cost & Work Order #

T

Application Date: 11/24/2008 | Applicant Name:  ACWD

Issued Date: 11/25/2008 Applicant Address: 43885 SOUTH GRIMMER BLVD P.O, BOX 5110, FREMONT, CA 9
Est. Start Date: 11/24/2008 Applicant Phone: 568 4499
Est. End Date: 11/24/2009 - Owner Name:
Contractor Name:
Bond / Deposit Type Amount
Reference No. Bank / Surety Name Fees

inspection Fee'  § 514.00
Application Fee

WORK COPY - KEEP AT SITE DURING CONSTRUCTION PERIOD

THIS PERMIT APPLIES TO WORK CNLY WITHIN CITY R/W

PERMITTEE MUST IMPLEMENT BEST MANAGEMENT PRACTICES AND EROSION CONTROL MEASURES THROUGHOUT THE
PROJECT DURATION

PHONE UNDERGROUND SERVICE ALERT 48 HOURS PRIOR TO COMMENCING WORK - (800) 227-2600 TOLL FREE

|n consideration of the granting of {his permit end other good and valuable consideralion therefor, the undersigned intending to be legally bound does hereby for 1he undersigned and
the heirs; executors, administrators and assigns of the undersigned agree that applicant and permitiee shall be regponsible fer all lizbllity imposed by law for personal injury and property
damage proximaiely caused by failure on Permitteg's parl to perform his obligaticns undar said permit in respect o maintenance, If any claim of such liability is made against the CITY
OF FREMONT, its officers, or employees, Permittee shall defend, indemnify and hold them, ang each of them, harmless from such claim. Nothing herein is intended to impose on
Permittee any different or higher slandard of care than thal reguired by law,

! Appllcant Slgnature

Approval of this F‘errnlt is sub]em o al| of the! provlslons of the Encroachrneni Ordlnance and ‘such speclal pruvlslons as are checked

i Attentlon PHONE INSF’ECTOR 24 HOURS PRIOR TO COMMENCEMENT AND UPON COMPLETION OF WORK Tk

ﬁlh'spe'ctor Thomas Rlngot L e . Phore

4944734 o ,Pager P

InspectorS|gnature _ i Completed Date e S

ENCO10F-Permit  Run Date & Time:11/25/2008 , [ ]Job Copy

1:59:46PM

[ ]Appiicant Copy  [_]Office Copy || Finance Copy




GENERAL PROVISIONS

ACCEPTANCE QF PROVISIONS: It is understood and agreed
by the permittes that the doing of any work under this permit

year after completion and acceptance of the work by the City
Engineer.

shall constitute an acceptance of the provisions. 7. MINIMUM INTERFERENGCE WITH AND PROTECTION OF
INSPECTION AND APPROVAL: Fremont Municipal Code, TRAFFIC: F.M.C., Sec. 6-1400. All work shall be planned and
Sec. 6-1407. All work shall be subject to inspection and carried out so there shall be the least passible inconvenience to
appraval by the City Engineer. the traveling public. Parmittes is authorized to place flagmen to
stop and warn or direct traffic, but traffic shall not be
INSPEGTION S8g; & 3?401 A minimum of twenty-four unreasonably delayad. One way traffic shall be maintained at all
(24 4piots | - Shiallabe ;igguirgd for inspection prior to the times. Adequate provisions shall be made for the protection of
placing of &1y any “BAERHIEToNetstMo any existing facillty, or the the traveling public. Placing of lights, barricades, waming signs
plagement=obany=CongEals ot paving work. No additional and other safety devices and other measures required for the
charge wiil be made for occasional routine inspections. public safety shall be tha respansibiity of the permittee.
PERMITS FROM OTHER AGENCIES: F.M.C., Sec. 6-1203. . \
The permittes shali, whenever necessary or required by law, 8. MAINTENANCE. F.M.C., Sec. 6-1204. The permiltee agrees to
securs the written order or consent to do work affecting other maintain properly any encroachment placed by him and to
agencles, from such agency or agencies affected. This permit exercise reasonable‘ care in inspecting fc_)r and preventing any
shall not be vaiid until such order or consent is obtained. A damage to any portion of the street or sidewalk area resulting
permit may be required for this work from the following agency from the encroachment.
or agencies: 9. KEEP PERMIT ON THE JOBSITE: F.M.C., Sec. 6-1209. This
a. Caltrans permit shall be kept on the jobsite and must be shown to any
representative of the Development and Environmantal Services
b. Alameda County Public Works Agency Department or any law enforcement officer of the City of Fremont
, R L on demand,
¢. Union Sanitary District
L 10. CARE OF DRAINAGE: F.M.C., Sec. 6-1403. If the work herein
d. Alameda County Water Disrict contemplated shal! interfere with the established drainage, ample
e. San Francisco Water Department provisions shall be made by the permittee to provide for such
drainage as directed by the City Engineer.
f. State Department of Water Resource
11. STORAGE OF MATERIALS: F.M.C., Sec. 6-1408. Unless
STANDARDS OF CONSTRUCTION: F.M.C., Sec. 6-1407. All otherwise approved by the Ciiy Engineer, no material shall be
work shall conform to recognized standards of construction. All stored within (5) feet of a public street. Any excess earth
street cuts shall further conform to the provisions of City materials from trenching or other operations shzall be removed
Standard Details and Specifications. from the pavement, traveled way, or shoulders as the trench is
REPAIRS. F.M.C., Sec. 6-1405. In every case the permittee backfilled or other work carried forward.
shall be responsible for restoring to its former condition any 12. CLEANUP OF JOBSITE: F.M.C., Sec. 6-1405. Upon
portion of the street, sidewalk, area or other encroachment complation of work the jobsite shall be restored to a condition of
which has been excavated or otherwise disturbed by permittee. order and cleanliness.
Permittee shall be responsible for said work for a period of one
SPECIAL PROVISIONS
ALL TRENCHING, BACKFILL, AND RESURFACING shall be in 3. NOLATERAL STREET CUTS PERMITTED: No lateral street cut
accordance with City Standard Details and Specifications, or as will be permiited In connection with this pemmit unless approved
otherwise authorized by the City Engineer (F.M.C., Sec 6-1407). by the City Engineer. Street cuts used for locating existing
wtilites and for connecting laterals to the main shall be minimal in
PORTLAND CEMENT CURES, GUTTERS, SIDEWALKS AND size and shall be approved in advance of cutting the street
DRIVEWAYS. Existing concrete work shall 'be removed fo the pavement, unless appraved by the City Engineer. Connecting
nearest score mark or construction joint. Sidewalk andfor curb pipe shall be bored completely under the street paving, curb
and gutter shall be cut cleanly and remaved for the entire width. andlor gutier and sidewalk. If a sidewalk cut is necessary, the
Congrete work shall be replaced on subgrade consisting of four sidewalk shall be replaced in conformance with Special Provision
{4} inches of clean, graded, select base, thoroughly watered, 2 of this permit. The street cut shall be backfilled and repaved in
graded and rolled or tamped to a sclid bearing and frue to grade conformance with Spectal Provision 1 of this permit.
and cross section. Al concreig used shall have & minimum of
584 bs of Portland Cement per cubic yard of concrete. Al 4. FRIDAY PERMITS. No permiis shall be granted on any Friday of
concrete curb, 'gutter: sidewalk and/or dri\._feways shall conform to any week if the work to be done under said permit is of such
the form and dimensions shown on the City of Fremont Standard nature as to cause psdestrian or vehicular traffic interruption over
Detail Sheets. Unless otherwise specified on this permit, all the weekend ff incompleted.
sidewalks shail be a minimum of four (4) feet wide and four (4)
inches in thickness except at driveways where it shall be a 5. TIME ELAPSED PRIOR TO TEMPORARY AND FERMANENT

minimum of six (6) inches in thickness. All concrete work placed
shall be scorad, colored and made to conform to any adjacent
existing concrete work. Type and location of expansion joints
shall be as directed by the City Engineer,

REPAVING: Temporary or permanent surfacing shail be
installed on the same or next working day after the backfilling has
been campleted or when directed by the City Engineer. The time
limit for the replacement of temporary with final pavement shall
not exceed ten {10) days.



Appendix C
Storm Water Protection and Emergency
Response Plans
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r ACTIVITY: EMPLOYEE/SUBCONTRACTOR TRAINING

Objectives

Minimize Disturbed Aroas
Stabilize Disturbed Aress

Protect Slopes/Channels
. Control Site Perimetar '
Control intemal Erosion

'\

DESCRIPTION ‘
Employee/subcontractor training, like maintenance or a piece of eguipment, is not 50 much a best management practice as

it is 2 method by which to implement BMPs. This fact sheet highlights the impormnee of raining and of integrating the
elements of employes/subcontractor training from the individual source controls into a comprehensive traming program
as part of a company’s Storm Water Pollution Prevention Plan (SWPPP).

“The specific employee/subcontractor training aspects of each of the source controls are highlighted in the individual fact
sheets, The focus of this fact sheet is more general, and includes the overall objectives and approach for assuring
employes/subcontractor training in storm water pollution prevention. Accordingly, the organization of this fact sheet
differs somewhat from the other fact shects in this chapter,

OBJECTIVES
Employee/subcontractor training should be based on four ob_)ccnvcs.

Promotz a clear identification and nnderstanding of the problem, including activities with the potential to pollute )
slorm water;

Identify solutions (BMPs); .

Promote employee/snbeontractor ownership of the problems and the solutions; and

Intcgrate employes/subcontractor feedback into training and BMP implementztion.

A.PPROACH

Integrate training regarding storm water-quality managsment with existing training programs that may be required for

your business by other regularions such as: the Ilness and Injury Prevention Program (ITPP) (SB 198) (California

Code of Regulations Title 8, Section 3203), the Hazardoos Waste Operations and Emergency Response

(HAZWOPER) standard (28 CFR 1910.120), the Spﬂl Prevention Cootrol and Countermeasure (SPCC) Plan (40

gFR 1126). and the Hazardops Materials Management Plan (Business Pian) (California Health and Safety Code,
ection 6.95).

Businesses, particnlarly smaller ones that may not be regulated bny:dm'aL State, o, local regulations, may use the
information in this Handbook to develop a training program to reducs their potential to pollute storm water.

Use the guick reference on disposal alternatives (Tabic 4.2) to train employee/subcontractors in proper and consistent
methods for dlsp-osa]_ .

Construetion Handbook




ACTIVITY: EMPLOYEE/SUBCONTRACTOR TRAINING (Continue)

Corfsidcr posting the quick reference table around the job site or in the on-site office trailer to reinforce tratning.
Train cmployee/subcoatractors in smnda:d opcrating procedures and spill cleanup techniques described in the fact
shccts._ Employcdsqbcommcm trained in spill containment and cleanup should be present during the loading/
unloading and handling of materials, '
Personnel who use pesticides should be trained in their use. The California Department of Pesticide ;
: ) I Regulation and
coumy‘agﬂculmnﬂ commissioners license pesticide dealers, certify pesticide applicators, and conduct oﬁ-sim
. inspections.
Proper education of off-site contractors is often overlooked. The conscientious efforts of well trained employee/
subcontractors can be lost by unknowing off-site contractors, so make sure they are well informed about what they

are expected to do on-site.

Construction Handbook
M.5-40



4. BMPs FOR CONTRACTOR ACTIVITIES

‘This chapter
describes specific

for common construction activities that may
pollute storm water. Chapter 2 led you through
the steps of identifying activities .at your site
that can pollute storm water, while Chapler 3
provided puidance on BMP selection. This
chapter will provide a list of BMPs that can be
used 1o fit your site’s needs.

BMP fact sheets are provided for each of the
contractor’s activities, noted in the box, are
consistent with Worksheet 4 in Chapter 2.
Each fact sheet contains a cover sheet with:

» A description of the BEMP

= Approach

. Reqwrcmcnts

- Costs, including capital costs, and

operation and maintenance

(O&M) costs

- Maintenance (including
administrative and staffing)

s  Limitations
*  References

The side bar presents information on which
BMP objective applies, targeted constituents,

and an 1ndjcahon of Ihc Icvel of effort and_costsu

to implement. For some BMPs, further
information is provided in additional sheets.

Construction Handbook

M.5-1

Contractor Activities

Construction Practices
‘CAl Dewalering. Operalions
. CA2 Paving Operations
LCA3  Suugwre Constmuction and
| Faming

Material Management ‘
CAI10 Materia) Delivery and Storage
CAll Material Use
CA12 Spill Prevention and Control

Waste Management
CA20 Solid Waste Management
CA21 Hazardous Waste Management
CA22 Contaminated Soil Management
CA23 Concrete Waste Manasement
‘CA24 Sanitary/Septic Wasie
Management

Vehicle and Equipment Management
CA30 Vehicle and Equipment Cleaning
CAS31 Vehicle and Equipment Fueling
CA32 Vehicle and Equipment

Maintenance '

Contractor Tralning
CA40 Employze/Subcontractor Training

These BMP fact sheets are suitable for in¢lusion
in many storm water pollution prevention plans
for typical contractor activities. The BMPs
listed are not an exhaustive list, nor will every
BMP be appropriate for every situation.
Therefore, suggested BMPs which are
inappropriate may be deleted and additional
BMPs for specific site conditions should be

" added. Tn addition, your selection and

implementation of BMPs should be reviewed on
a regular besis to match the changing conditions
at construction sites.

Miirch, 1993
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TABLE 4.1 CONTRACTOR ACTIVITIES AND BMP OBJECTIVES

BMP OBJECTIVES
. PRACTICE PROTECT
: GOOD MINIMIZE | STARILIZE SLOPES CONTROL | CONTROL
HOUSE- CONTAIN | DISTURRED | DISTURRED AND SITE INTERNAL
BMF CATEGORY KEEPING WASTE AREA AREA CHANNELS | PERIMETER | EROSION
Construction Practices . y .
CAO1_ | Dewatering Operations v v v v
CAM_| Paving Operations v )
CA03_| StructureiConstruction and Painting v v
Materlal; Management . .
CA10 | Material Delivery and Storage v
CAIll | Material Use o
CA12 | Spill Prevention and Control v
Waste annagement
CA20 | Solid Waste Management v
CA21 | Hazardous Waste Management v
CA22 | Contaminated Sﬁll Management v v v
CA23 | Concrcte Waste Management v
CA24 | Sanitary/Seplic Waste Management v
Yehicle ttnd Equipment Management ’
CA30 | Vehicle sind Equipment Cleaning 4 v v
CA31 | Vehicle and Equipment Fucling v
CA32 xﬁatilllﬁlccn :“ngc Equipment \/ :t
Contractor Trainlng
CA40 | Employee/Subeontractor Training' v v




Dewatering Operations NS-2

‘-/'
/
-~
P
/ EXCAVATION| -~ @
/
e e

LrcH OR
WATERCOURSE [

—

i

SEDIMENT CONTROL
MEASLIRE

BMP Objectives
* Spil Stabllization
* Sediment Control
* Tracking Control
* ‘Wind Erosicn Control
* Non-Starm Water Management
» Materials and Waste Management

Definition and Dewatering operations are practices that manage the discharge of pollutants from
Purpose groundwater and accumulated precipitation dewatering operations.

Appropriate  These practices are implemented where groundwater or accumulated precipitation

Applications  will be discharged from a construction site. Controlling sediment from dewatering
operations is required on al] projects that pump sedimeni-laden water from work
areas and plan to discharge the pumped water info a conveyance system or water
body. Dewatering discharges include but are not imited to:

Limitations =

Removal of uincontaminated groundwater,
Removal of accumulated rainwater from work areas.

Removing water from cofferdams or diversions.

Site conditiens will dictate design and use of dewatering operations.

The controls discussed in this best management practice (BMP) address
sediment only. If the presence of polluted water is identified in the contract,
the contractor shall implement dewatering poliution conirols as required by
the contract documents. If the quality of water o be removed by dewatering
1s not identified as poliuted in the contract decuments, but is later determined
by observation or testing to be pollited, the contractor shall notify the
Resident Engineer (RE) and comply with Standard Specifications Section
5-1.116, *Differing Site Conditicns.”

The controls detailed in this BMP only allow for minima} settling time for
sediment particles. Use only when site conditions restrict the use of the
other control methods.

c Caflrans Storm Waler Quality Handbooks . )
Censtruction Site Best Management Practices Menual Dewaiering Operations NS-2

e November 2000

10i3
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Dewatering Operations NS-2

Standards and
Specifications

Malntenance and
Inspection

Dewatering operations will require, and must comply with, applicable local
permits.

Avoid dewatering discharges where possible by using the water for dust
control, by infiltration, ete.

The flow chart shown in page 3 of this BMP shall be utilized to guide
dewatering operations.

Contractor shall notify the RE of planned discharges.
The RE will coordinate monitoring and permit compliance.

Discharges must comply with regional and watershed-specific discharge
requiremernts.

Ensure that dewatering discharges do not cause erosion at the discharge
point.

Sediment Control Treatment: Dewatering effluent (groundwater and
accwmulated precipitation) that is laden with suspended solids shali be
treated by a device designed to remove soil particles down to 0.02 mum in
size. Desilting basins (see BMP SC-2) and sediment traps (see BMP SC-3)-
are examples of temporary treatment devices; these devices shall be designed
according to the respective BMPs,

A filtration devise may be substituted for a desilting basin or sediment trap if
the Contractor can demonstrats, to the RE’s satisfaction, that the filtration
device provides equivalent or greater removal of suspended solids than the
basin.

Filter bags nﬁay be used for small-scale dewatering operations.

Prior to completion of permit application, notify the District Environmental
Unit to perform testing requirements and complete necessary paper work for
the permit. ’

Inspect filtering device frequently and repair or replace once the sediment
build-up prevents the structure from functioning es designed,

Accummulated suspended solids removed from 2 dewatering device shall be
spread on the project site and stabilized at locations designated by the RE, or
shall be disposed of outside the highway right of way in conformance with
the provisions in Section 7-1.13 of the Standard Specifications.

: Caltrans Storm Water Quality Handbooks .
Construction Site Best Management Practices Manual Dawatering Operations NS-2

Giftans  NOvember 2000
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Bewatering Operations

NS-2

Nolify Construclion Slarm Waler Coordinator
ol propased dewalering discharge,

Is

dewatering

operalion wilthin the jurisdiction
of the Nernh Cogpsl RWOCB

{excepl wilhin the Russian, Bel and hMad River
walershads belween Seplembar 30lh e

R and May G5} _ gee™

Is dewalaring
regulaled by soparale permll

. Follow seperate

Dewalering genaraly prohibiled, I
dewslering oparallons Bre necessary,
RWOCE musl he contacled,
Bnd an exempllon fraom generel
prohibiion spught.

Taquirements?

Determine pH, dissolved oxygen, urbididty, tolal
suspendad solids, BODs 20C, COR and TOG,

Is IL
posslble v obtain parmission

permit procedures.

Armange to distharge dewalering

lo discharge Inlo sanitary sewer sysiern?

Motity the RWOCKE of preposed dewatering
diseharge and provide sampling resulis.

Y

Does
waler have
an adoar or discoloration other lhan
sedimenl oris there an olly sheen er joam on the surface?

for mare than 4 manths and excead 0.25 MGD?

Ma 1o All

Is there
opporiunily 1o dewaler

Is the waler lexic? Will the discharge sause the pH of the raceiving
waler to be ralsed above B.5 or depressed below 6,57 Will 1he Now excead
1% ol the flow for the receiving water? Will the discharge cnnlmua

Yes

Y

effluend intp sanitsry sewar.

Yes

Consull with the RWQCE as
Lo discharge requirements.

Discharge to

Y

to an infillralion device?

Yes

infiliration device.

Is waler visibly ciear?

¢No

Implemen sedimenl conlral Irazimenl and discharge
treated waler lo slorm drain, or oft-slle

‘}I Discharge clear waier to slarm draln or uﬁ.-slte. E

¥

Repor mantoring resulls per

Accumulated Pre u:.ipltaﬂon

Y

RWQCH requiremenls,

Dewatering Decision Chart
: Caltrans Slomm Waler Quality Hardbooks
Construction Site Best Management Practices Manual

Gl November 2000

Dewatering Operations N5-2
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Paving and Grinding Operations NS-3

BMP Objectlves
* Soll Stabilization
* Sediment Control
Tracking Control
Wind Erosion Contral -
Non-Sterm Water Management
Materials and Waste Management

Definition and Procedures that minimize pollation of storm water runoff during paving
Purpose operations, including new paving and preparation of existing paved surfaces for
overlays. -

Appropriate These procedures are implemented where paving, surfacing, resurfacing, or
Applications sawcutting, may poltute storm water runoff or discharge to the storm drain system —
ar watercourses.

Limitations  w Finer solids are not effectively removed by filtration systems,

" Paving opportunities may be limited during wet weather.

Standards.and  w  Substances used fo coat asphalt transport trucks and asphalt trucks and
Specifications asphalt spreading equipment shall not contain soap and shall be non-
foaming and non-toxic.

m Place drip pans or absorbent materials under paving equipment while not in
use, to catch and/or contain drips and leaks. See also BMP WM-10,
“Liquid Wasts Management”. _ , —

m  When paving involves asphaltic concrete (AC), the following steps shall be
implemented to prevent the discharge of grinding residue, uncompacted or
loose AC, tack coats, equipment cleaners, or unrelated paving materials:

- Minimize the washing of sand or gravel from new asphalt into storm
drains, streets, and creeks by sweeping where practical. —

- Old or spilled asphalt st be disposed as approved by the Resident
Engineer (RE).

c Caltrans Storm Water Quality Handbooks .
Construction Site Best Management Practices Manual Paving and Grinding Operations NS-3
fonns November 2000 1of4 —
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Vehicle and Equipment Cleaning NS-8

Maintenance and

inspection

following characteristics, 2nd shall be arranged with the construction storm
water coordinator:

- Located away from storm drain inleis, drainage facilities, or
WaIETCOUrSEs

-~ Paved with concrete or asphalt and bermed to contain wash waters and
to prevent run-on and runoff

- Configured with a sump to allow collection and disposa) of wash water
- Wash waters shall not be discharged to storm drains or watercourses
- Used only when necessary

‘When cleaning vehicles/equipment with water:

- Use as little water as possible. High pressure sprayers may nse less
water than a hose, and shall be congiderad.

- Use positive shutoff valve to minimize water usage.

The control measure shall be inspected 2t 2 minimum of once a week.

Monitor employees and subcantractors throughout the duration of the
construction project to ensure appropriate practices are being Implemented,

Inspect sump regularly and remeve liquids and sediment as needed or as
directed by the RE.

inftrans

Caltrans Storm Waier Quality Handbocks

Consiruction Site Best Management Praciices Manual

Novemnber 2000

M.5-11

Vehicie and Equipment Clsaning NS-8
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NS-9

Vehicle and Equipment Fueling

g

L
.
LR

-

T
.

BMP Chjectives
Soil Stabilization
Sediment Controf
Tracking Control
Wind Erosion Contral
Non-Storm Water Management
Matetials and Wasts Management

Definition and
Purpose

Appropriate
Applications

Limitations

Standards and
Specifications

Procedures and practices to minimize or eliminate the discharge of fuel spills and

leaks

into the storm drain systemn or to watercourses.

These procedures are applied on all construction sites where vehicle and
equipment fueling takes place.

On-site vehicle and equipment fueling shall only be used where it's
impractical to send vehicles and equipment off-site for fueling.

When fueling must occur on-site, the contractor shall select and designate
an area to be used, subject to approval of the Resident Engineer (RE).

m  Absorbent spill clean-up materiats and spill kits shall be available in fueling
areas and on fueling trucks and shall be disposed of properly after use,

m  Drip pans or absorbent pads shall be used during vehicle and equipment
fueling, unless the fueling is performed over an impermeabie surface in a
dedicated fueling area.

» Dedicated fueling areas shall be protected from storm water run-on and
runoff, and shall be located at least 15 m from downstream drainags
facilities and watercourses. Fueling must be performed on level-grade
areas.

n  Nozzles used in vehicle and equipment fueling shall be equipped with an
automatic shut-off to control drips. Fueling operations shall not be left
unattended.

c ' Caltrans Storm Watsr Quality Handbooks .
Construction Site Best Management Practices Manual Vehicle and Equipment Fueling NS-9
Gdomne  MOvember 2000 ) 1of2
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Vehicle and Equipment Fueling NS-9

Maintenance and
Inspection

Protect fueling areas with berms and/or dikes to prevent run-on, nunoff, and
to contain spills.

Use vapor recovery nozzles to help control drips as well as air pollution
where required by Air Quality Management Districts (AQMD).

Fuel tanks shall not be "topped-off.”

Velicles and equipment shall be inspected on each day of use for leaks.
Leals shall be repaired immediately or problem vehicles or equipment shatl
be removed from the project site.

Absorbent materials shall be used on small spills instead of hosing down or
burying techniques. The spent absorbent material shall be removed
prompily and disposed of properly.

Federal, state, and Ioce] requirements shall be observed for any stationary
above ground storage tanks,

Mobile fueling of construction equipment throughout the site shall be
minimized. Whenever practical, equipment shall be transparted to the
designated fueling area.

Fueling areas and storage tanks shall be inspected on a regular basis.
Keep an ample supply of spill cleanup material on the site.

Immediately cleanup spills and propcriy dispose of contaminated soil and
cleanup materials.

c Caltrans Siorm Water Quality Handbooks .
Construction Sile Best Management Practices Manual

fafmne  NOvember 2000
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Vehicle and Equipment Maintenance |NS-10

BMP ObJectives
* Soll Stabliization
* Sedimant Control
* Tracking Caontrol
* Wind Erosion Cantral
* Non-Sierm Water Management
* Materials and Waste Managamant

Definition and  Procedures and practices to minimize or eliminate the discharge of pollutants to
Purpose the storm drain system or to watercourses from vehicle and equipment
maintenance procedures.

Appropriate These procedures are applied on all construction projects where an-on-site yard
Applications area is necessary for storage and maintenance of heavy equipment and vehicles.

Limitations None identified.

Standards and & Drip pans or absorbent pads shall be used during vehicle and equipment
Specifications maintenance work that involves fluids, vnless the maintenance work is
performed over an impermeable surface in a dedicated maintenance area. —

w  All fueling trucks and fueling areas are required to have spill kits and/or use
other spill protection devices.

m  Dedicated maintenance areas shall be protected from storm water run-on
and runoff, and shall be located at least 15 m from downstream drainage
facilities and watercourses. : -

®m Drip Pans or plastic ‘sheeting shall be placed under all vehicles and
equipment placed on docks, barges, or other structures over water bodies
when the vehicle or equipment is planned to be idle for more than one hour,

# Absorbent spill clean-up materials shall be available in maintenance areas
and shall be cisposed of properly after use.Substances used to coat asphalt
transport trucks and asphalt spreading equipment shall be non-toxic.
Drainage inlet structures and manholes shall be covered with filter fabric

Galtrans Storm Water Quality Handbaoks ’
Construction $ite Best Management Practices Manual . Vehicle and Equipment Maintenance NS-10
Gfoans  NOvember 2000 1of2 -
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- Vehicle and Equipment Maintenance NS-10

when seal coai, tack coat , slurry szal, or fog seal is applied to adjacent
surfaces, Seal coat, tack coal, slurty seal, or fog seal shall not be applied if
- rainfall or thunderstorms are predicted 1o occur during the application or

curing period.
m  Use off-gite maintenance facilities whenever practical.

m  For long-term projects, consider using portable tents ar covers over
Tnaintenance argas.

m  Properly dispose of nsed oils, fluids, lubricants and spill cleanup materials,
m Do not dump fiels and ubricants onto the ground.

m Do not place nsed oil in a drmpster or pour into a storm drain or
watercourse.

m  Properly dispose of or recycle used batteries.
x Do not bury used tires,
m  Repair leaks of fluids and oil immediately.

- . m  Provide spill containment dikes or secondary contajinment around stored of)
‘ ' and chemical drums.

— Maintenance and ~ w Maintain waste fluid containers in leak proof condition.

Inspection .
x  Vehicle and equipment maintenance areas shall be inspected regutarly. -

- ' m Vehicles and equipment shall be inspected on each day of use. Leaks shall
‘ be repaired immediately or the probiem vehicle(s) or equipment shall be
removed from the project site.

m  Inspect equipment for damaged hoses and ledky gaskets routinely. Repair
or replace as needed,

. E’ Calirans Storm Water Quality Handbocks
Construetlon Sie Basl Management Practices Manual Vehicle and Equipment Maintenance NS-10
Gtmns  NOVember 2000 2of2
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Material Delivery and Storage V-1

BMP Objectives
* Soll Stabilizatlon
* Sediment Control
* Tracking Control
Wind Erosion Control
Non-Storm Water Managemant
Matarlals and Waste Managemant

Definition and  Procedires and practices for the proper handling and storage of materials in a
Purpose manner that minimizes or eliminates the discharge of these materials to the storm
drain system or fo watercourses.

Appropriate These procedures are implemented at all construction sites with delivery and
Applications storage of the following:

w Soil

m  Pesticides and herbicides

] 7Ferti£izcrs

m  Detergents

m  Plaster

s Petroleum products such as fuel, oil, and grease
m  Asphalt and concrete components

m Hazardous chemicals such as acids, lime, glues, adhesives, paints, solvents,
and curing compounds

m Concrete compounds

m  Other materials that may be detrimental if released to the envirotiment

Limitations  m  Space limitation may preclude indoor storage.
m  Storage sheds must meet building & fire code requirements.
E Caltrang Storm Water Quality Handbooks
Construction Site Best Management Practices Manual Material Delivery and Storage WM-1
Lfbmns  NOvembar 2000 tof3d
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Material Belivery and Storage WIV-1

Standards and  Ganeral

Specifications

Train employees and subcontractors on the proper material delivery and
slorage practices.

Temporary storage area shall be located away from vehicular traffic.

Maierial Safety Data Sheets (MSDS) shall be supplied to the Resident
Engineer (RE) for all materials siored.

Material Storage Areas and Practices

Liquids, pefroleum prodnets, and substances listed in 40 CFR Parts 110, 117, or
302 shall be handled in conformance with the following provisions:

Storage, preparation, and mixing shall be accomplished in temporary
conteinment facilities. Each temporary containment facility shall provide a
spill centainment volume equal to 1.5 times the volume of all containers
therein and shall be impervious to the materials contained therein for a
minimum centact time of 72 hours.

Sufficient separation shall be provided between stored containers to allow
for spill cleanup and emergency response access.

Incompatible materials, such as chlorine and ammonia, shall not be stored
in the same temporery. containment facility.

To provide protection from wind and rain, throughout the rainy season,

. temporary containment facilities shall be covered during non-working days

and prior to rain events.

Temporary containment facilities shall be maintained free of accumnlated
rainwater and spills.

Materials shall be stored in their ol-ig'lﬁal containers and the original prodnct
labels shall be maintained in place in a legible condition. Damaged or
otherwise illegible labels shall be replaced immediately.

Liquid materials, petroleum products, and substances listed in 40 CFR Parts
110, 117 or 302 shall be stored in approved containers and drums shall not
be overfilled. Containers shall be placed in temporary containment
facilities for storage.

Bagged and boxed materials shall be stored on pallets and shall not be
allowed to accumulate on the ground. To provide protection from wind and
rain, throughout the rainy season, bagged and boxed materials shall be
covered during non-working days and prior to rain events.

E’ Calirans Storm Watler Quality Handbocks
Censtiruction Site Besi Management Practices Manual Malerial Delivery and Storage Wii-1

ot November 2000
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Material Delivery and Storage WIVI-1

Maintenance and

Inspection

Stockpiles shall be protected in accordance with BMEP WM-3, “Stockpile
Management”,

Minimize the material inventory stored on-site (e.g., only a few days .
supply).

Store materials indoors within existing structures or sheds when available,

Have propet storage instructions posted at all times in an open and
conspicuous location.

Do not store hazardous chemicals, drums, or bagged materials directly an
the ground, Place these items on a pallet and when possible, under cover in
secondary containment,

Keep hazardous chemicals well labeled and in their original containers.
Keep ample supply of appropriate spill clean up material near storage areas.

Also see BMP WM-6, “Hazardous Waste Management”, for storing of
hazardous materials.

Material Delivery Practices

m  Keep an accurate, up-to-date inventory of material delivered and stored on-
site.
m Employees trained in emergency spill clean-up procedures shall be present
when dangerous materials or liquid chemicals are unloaded. -
. Spill Clean-up
m Contain and clean up any spill immediately.
x If significant residual materials remain on the ground after construction is
complete, properly remove and dispose any hazardous materials ar -
contaminated soil.
m  See BMP WM-4, “Spill Prevention and Control”, for spills of chemicals _
ahd/or hazardous materials.
m  Storage areas shall be kept clean, well organized, and equipped with ample
clean-up supplies as appropriate for the materials being stored. -
m Perimeter controls, containment structures, covers, and liners shall be
repaired or replaced as needed to maintain proper function. ' .
m Inspect storage areas before and after rainfall events, and at least weekly

during other times.

4

Caltrans Storm Watar Quality Handbooks .
Construction Site Best Management Practices Manual Material Delivery and Storage WM-1
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Material Use NIVI-2

= Iple e

BMP Objectives
* Soll Stabilization ’
* Sediment Control
* Tracking Control
* Wind Erosion Control
* Non-5torm Waier Management
» Materials and Waste Managemeni

Definition and  These are procedures and practices for use of construction material in 2 manner
Purpose  that minimizes or eliminates the discharge of these materials to the storm drain
System or to watercourses.

Appropriate  This BMP applies to all construction projects, These procedures apply when the
Applications  following materials are used or prepared on site:

m  Pesticides and herbicides

m  Fertilizers

m  Detergenis

m  Plaster

m  Petroleum products such as fuel, oil, and grease
m  Asphalt and other concrete components

m  Hazardous chemicals such as acids, lime, glues, adhesives, paints, solvents,
and curing compounds

m  Concrete compounds

»  Other materials that may be detrimental if released to the environment

Limitations = Safer alternative building and construction products may not be available or
suitable in every instance.

c Caltrans Stern Weler Quality Handbooks
Construction Sie Bes! Managemenl Practices Manuai viaterial Use Whi-2
5 November 2000 tol2
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Material Use WNM-2

Standards and Matetial Safety Data Sheets (MSDS) shall be supplied to the Resident
Specifications Engineer (RE) for all materials.

» Latex paint and paint cans, used brushes, rags, absorbent materials, and
drop cloths, when thoroughly dry and are no longer hazardous, may be
disposed of with other construction debris,

w Do not remove the original product label, it contains important safety and -
disposal information. Use the entire product before disposing of the
container.

w Mix paint indoors, or in a containment area, Never clean paintbrushes or '
rinse paint containers into a street, gutter, storm drain or watercourse,
Dispose of any paint thinners, residue and sludge(s), that cannot be
recycled, as hazardous waste,

m For water-based paint, clean brushes to the extent practical, and rinse to a
drain leading to a sanitary sewer where permiitted, or into a concrete
washout pit or temporary sediment trap. For oil-based painls, clean brushes
to the extent practical and filter and reuse thinners and solvents,

= Use recycled and less hazardous products when practical. Recycle residual
paints, sobvents, non-treated lumber, and other materials.

» Use materials only where and when needed to complete the construction
activity. Use safer alternative materials as much as possible. Reduce or -
eliminate use of hazardous materials on-site when practical.

w Do not over-apply fertilizers and pesticides. Prepare only the amount
needed. Strictly follow the recomnmended usage instructions. Apply
surface dressings in smaller applications, as opposed to large applications,
to allow time for it to work in and to avoid excess materials being carried
off-site by runoff,

- w  Application of herbicides and pesticides shall be performed by a licensed
applicator.

m  Contractors are required to complete the “Report of Chemical Spray Forms”
when spraying herbicides and pesticides.

| i{eep an ample supply of spill clean up material near use areas. Train
employees in spill clean up procedures,

x  Avoid exposing applied materials to rainfall and runoff unless sufficient -
time has been allowed for them to dry.

Spot check employees and subcontractors monthly throughout the job to

Maintenanceand =
Inspections ensure appropriate practices are being employed. -
; Caltrans Storm Water Quality Handbooks
Construction Slte Best Management Practices Manual Material Use Whi-2
Movember 2000 ) C 20f2 ~
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Spill Prevention and Control WIVI-4

BMP Objectives
* Soll Stabllization
¢ Sediment Control
* Tracking Cantrol
* Wind Erosion Control
» Non-Storm Water Management
= halerials and Waste Management

Definition and  These are procedures and practices implemented to prevent and control spills in a
- Purpose manner that minimizes or prevents the discharge of spilled material to the
drainape system or watercourses.

- Appropriate  This best management practice (BVP) applies to all construction projects. Spill
Co Application control procedures are implemented anytime chemicals and/or hazardous
substances are stored. Substances may include, but are not limited to:

®  Soil stabilizers/binders
m  Dust Palliatives

m  Herbicides

- - ' m  Growth mhibitors

wm _ Fertilizers

Co- m  Deicing/anti-icing chemicals

x  Fuels
m  Lubricants

m  Other petroleum distillates

To the extent that the work can be accomplished safely, spills of oil, petrolenm
products, substances listed under 40 CFR paris 110, 117, and 302, and sanitary
and septic wastes shall be contained and cleaned up immediately.

e E’ Callrans Storm Water Quality Handbooks

Construction Site Best Managemeni Practices Manual Spill Prevention and Coniral Wii-4
Ltans  MNOvember 2000 1o0f4
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Spill Prevention and Control WIM-4

Limitations ~ w  This BMP only applies to spills caused by the contractor.

m Procedures and practices presented in this BMP are general, Corntractor
shall identify appropriate practices for the specific materials used or stored
on-site,

Standards and  w  To the extent that it doesn’t compromise clean up activities, spills shall be
Specifications covered and protected from storm water run-on during rainfall,

w  Spills shall not be buried or washed with water.

n  Used clean up materials, contarinated materials, and recavered spill
material that is no longer suitable for the intended purpose shall be stored
and disposed of in conformance with the provisions in these special
provisions.

n  Water used for cleaning and decontamination shall not be allowed to enter
storm drains or watercourses and shall be collected and dispasad of in
accordance with BMP WM-10, “Liquid Waste Management”.

m  Water overflow or minor water spillage shall be contained and shall not be
allowed to discharge into drainage facilities or watercourses,

m  Proper storage, clean-up and spill reporting instruction for hazardous
materials stored or used on the project site shall be posted at all times inan
open, conspicuous and accessible location,

m  Waste storage areas shall be kept clean, well organized and equipped with
atmple clean-up supplies as appropriate for the materials being stored.
Perimeter controls, containment structures, covers and liners shall be
repaired or replaced as needed to maintain proper function.

Education

a  Educate employees and subcontractors on what a "significant spill" is for
each material they use, and what is the appropriate response for
"significant" and "insignificant” spills.

m  Educate employess and subconfractors on potential dangers to humans and
the eavironment from spills and leaks.

m  Hold regular meetings to discuss and reinforce appropriate disposal
procedures (incorporate into regular safety meetings). '

m Establish a continning education program te indoctrinate new employees,

c Caltrans Storm Water Quality Handbooks )
Constructlon Site Best Managemant Practices Manual Spili Prevention and Gontrol WM-4
Sfimne  NOvEmber 2000 2of4
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" Spill Prevention and Control WV-4

m  The Confractor’s Waler Pollution Control Manager (WPCM) shall oversee
and enforce proper gpill prevention and conirel measures,

Clean up and Storage Procedures

»  Minor Spills

Minor spills typically invelve small quantities of oil, gasoline, paint,
etc. which can be controlled by the first responder at the discovery of
the spill.

Use absorbent materials on small spills rather than hosing down or
burying the spill.

Remove the absorbent materials promytly and dispose of property,
The practice commonly followed for 8 minor spill is:

1. Contain the spread of the spill.

2.  Recover spilled materizls.

3. Clean the contaminated area and/or properly dispose of
contaminated materials. ‘

®  Semi-Significant Spills

Semi-significant spills still can be controlled by the first responder
along with the aid of other personnel such as laborers and the foreman,
etc. This response may require the cessation of 2!l other activities,

Clean up spills immediately:

1. Natify the project foreman immediately. The foreman shall notify
the Resident Enginser (RE).

2. Contain spread of the spill.

3. Ifthe spill occurs on paved or impermeable surfaces, clean up
using "dry" methods (absorbent materials, cat litter and/or rags).
Contain the spill by encircling with absorbent materials and do not
let the spill spread widely.

4. Ifthe spill occurs in dirt areas, immediately contain the spill by
constructing an earthen dike. Digup and properly dispose of
contaminated soil.

5. Ifthe spill occurs during rain, cover spill with tamps or other
material to prevent contaminating runoff,

o 4

Bafrons
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Spill Prevention and Control WM-4

Maintenance and

Inspection

x Significant/Hazardous Spills

- For significant or hazardous spills that cannot be controlled by
personnel in the immediate vicinity, the following steps shall be taken:

1. Notify the RE immediately and follow up with a writien report.

2. Notify the local emergency response by dialing 911, In addition
to 911, the contractor will notify the proper county officials, It is
the contractor's responsibility to have all emergency phone
numbers at the construction site,

3. Notify the Governor's Office of Emergency Services Warning
Center, (805) 852-7550.

4. For spills of federal reportable quantities, in conformance with the
requirements in 40 CFR parts 110,119, and 302, the coniractor
shall notify the National Response Center at (800) 424-88(2,

5. Notification shall first be made by telephone and followed up with
a written report.

6. The services of a spills contractor or a Haz-Mat team shall be
obtained immediately. Construction persenasl shall not attempt to
clean up until the appropriate and qualified staff have arrived at
the job site.

7. Other agencies which may resd to be consuited include, but are
not limited to, the Fire Department, the Public Works Department,
the Coast Guard, the Highway Patrol, the City/County Police
Department, Department of Toxic Substances, California Division
of Oil and Gas, Cal/OSHA, eic,

Verify weekly that spill control clean up materials are located near material
storage, unloading, and use areas.

Update spill prevention and control plans and stock appropriate clean-up
materials whenever changes occur in the types of chemicals on site,

ﬁ:é

Caltrans Storm Water Quality Handbooks
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Solid Waste Management | WHM-5

EMP Objectives
* Soil Stabilization
* Sediment Contral
* Tracking Coniral
* Wind Erosion Control
* Non-Silormm Water Management
» Materials and Wasie Managemeni

Definition and  These are procedures and practices to minimize or eliminate the discharge of
Furpose pollutants to the drainage system or to watercourses as 2 result of the creation,
stockpiling, and removal of construction site wastes.

Appropriate  Solid waste management practices are smplemented on all construction projects
Applications that generate solid wastes.

Solid wastes include but are not limited to:

»  Construction wastes including brick, mortar, timber, stee] and metal scraps,
pipe and electrical cuttings, non-hazardous equipment parts, styrofoam and
other materials nsed 1o transport and package constraction materials.

m Highway planting wastes, including vegetative material, plant containers,
- and packaging materials,

m  Litter, including food containers, beverage cans, coffee cups, paper bags,
plastic wrappers, and smoking materials, including litter generated by the
public.

Limitations Temporary stockpiling of certain construction wasies may not necessitate
stringent drzinage related controls during the non-rainy season or in desert areas
with low rainfall,

Standards and  Faycation

Specifications .
m  The Contractor’s Water Pollution Control Manager (WPCM) shall oversee .

and enforce proper solid waste procedures and practices.

c Caltrans Storm Water Quallty Handbooks
Construction Site Besl Managemenl Practices Manual Solid Wasle Management WM-5
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Solid Waste

Management WIVI-5

Instruct employees and subcontractors on identification of solid waste and
hazardoug waste.

Educate employees and subconiractors on solid waste storage and disposal -
procedures.

Hold regular mestings to discuss and reinforce disposal procedures
(incarporate into regular safety meetings).

Require that employees and subcontractors follow solid waste handling and
storage procedures,

Prohibit littering by employees, subcontractors, and visitors.

Wherever possible, minimize production of solid waste materials.

Collaction, Storage, and Disposal

- be collected and placed in water tight dumpsters at least weekly regardiess

Littering on the project site shall be prohibited.

To prevent clogging of the storm drainage system litter and debeis removal
from drainage grates, irash racks, and ditch lines shall be a priority.

Trash receptacles shall be provided in the Contractor’s yard, field trailer
areas, and at locations where workers congregate for lunch and breal
periods,

Litter from work areas within the construction limits of the project site shall

of whether the litter was generated by the Contractor, the public, or others.
Collected litter and debris shall not be placed in or next to drain inlets,
storm water drainage systems or watercourses. -

Dumpsters of sufficient size and number shall be provided to contain the
solid waste generated by the project. -

Full dumpsters shall be removed from the project site and the contents shafl
be disposed of outside the highway right of way in conformance with the
provisions in Section 7-1.13 of the Standard Specifications. -

Litter stored in collection areas gnd containers shall be handled and
disposed of by irash hauling contractors. —

Mafeﬁals that are disposed of or temporarily stockpiled outside the highway
right-of-way but are visible from the Highway, shall be in a neat and
orderly fashion to the satisfaction of the Resident Engineer (RE),

Storm water run-on shail be prevented from contacting stored solid waste
through the use of berms, dikes, or other temporary diversion structures or

: Caltrans Stonm Water Quality Handbooks ‘ .
Construction Site Best Management Practices Manual Solid Waste Management WM-5.
Gfans

November 2000
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Solid Waste Management WHIM-5

Maintenance and

through the use of measures 1o elevate waste form site surfaces.

m  Solid waste slorage areas shall be located at leasi 15m from drainage
facilities and watercourses and shall not be located in areas prone to
flooding or ponding.

m  Except during fair weather, construction and highway planting waste not
stored in watertight dumpsters shall be protecied from wind and rain by
securely covering the waste with tarps or plastic sheeting or protected in
conformance with the applicable Disturbed Soil Area protection.

m Dumpster washout on the project site is not allowed.

m  Notify trash hauling contractors that only watertight dumpsters are
acceptable for use on-site.

m  Plan for additional containers during the demolition phase of construction.

m  Plan for more frequent pickup during the demolition phase of construction.

® Designate on-site waste storage areas and obtain approval of the RE.

m  Segregate potentially hazardons waste from non-hazardous construction site
waste,

m  Make sure that toxic liquid wastes (used oils, solvents, and paints) and
chemicals (acids, pesticides, additives, curing compounds) are not disposed
of in dumpsters designated for construetion debris.

m  Dispose of non-hazardous waste in accordance with Standard Specification
. 7-1.13, Disposal of Material Outside the Highway right-of-way.

m  For disposal of hazardous waste, see BMP WM-6, “Hazardons Waste
Management”. Have hazardons waste hauled to an appropriate disposal
and/or recycling facility.

w  Salvege or recycle useful vegetation debris, packapging and/or surplus
building materials when practical. For example, trees and shrubs from land
clearing can be used as a brush barrier, or converted into wood chips, thea
used as mulch on graded areas. Wood pallets, cardboard boxes, and
construction scraps can also be recycled,

w The WPCM shall monitor on-site solid waste storage and disposal

Inspection procedures.
n  Police site for litter and debris.
c Callrans Starm Water Quality Handbooks '
Construction Site Best Management Praciices Wanual Solid Wasle Management WM-5
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Hazardous Waste Management WIM-6

T

/N

BMP Objectives
* Soil Stabilization
* Sadiment Control
* Tracking Controf
* Wind Erosion Control
* MNon-Storm Water Management
* Materials and Waste Management

Definition and  These are procedures and practices to minimize or eliminate the discharge of
Purpose  poliutants from construction site hazardous waste to the storm drain system or to
WHLSICOUrses.

Appropriate  w  This best management practice (BMP) applies to all construction projects.

Applications ) . :
» Hazardous waste management practices are implemented on construction

projects that generate waste from the use of:

-~ Petroleum Products, - Asphalt Produets,
- Concrete Curing Compounds, - Pesticides,

- Palliatives, - Acids,

- Septic Wasies, _ ~  Paints,

- Stains, ‘ - Solverits,

- Wood Preservatives, - Rooﬁng Tar, or

- Any'méterials deemed a hézardous waste in California, Title 22
Division 4.5, or listed in 40 CFR Parts 110, 117, 261, or 302.

Limitations ~ m Nothing in this BMP relieves the Contractor from responsibility for
compliance with federal, state, and local laws regarding storage, handling,
transportation, and disposal of hazardous wastes.

®  This BMP does not cover aerially deposited lead (ADL) soils. For ADL
soils refer to BMP WM-7, Contaminated Soil Management, and the project
Special Provisions.

c Caltrans Storm Water Quality Handbaoks )
Construction Site Best Management Practices Manual Hazardous Waste Managemant Wii-5
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Standards and  Education

Specifications Educate employees and subcontractors on hazardous waste storage and

disposal procedures,

w Educate employees and subcontractors on potential dangers to humans and
the environment from hazardous wastes.

w Instruct employess and subcontractors on safety procedures for common
construction site hazardous wastes.

m Instruct employees and subcontractors in identification of hazardous and
solid waste.

m  Hold regular meetings 1o discuss and reinforce hazardous waste
management procedures (incorporate into regular safety meetings).

»  The Contractor’s Water Pollution Control Manager (WPCM) shall oversee
and enforce proper hazardous waste management procedures and practices.

®  Make sure that hazardous waste is collected, removed, and disposed of anly
at authorized disposal areas.

Storage Procedures

m  Wastes shall be stored in sealed containers constructed of a suitable
material and shall be labeled as required by Title 22 CCR, Division 4.5 and
49 CFR Parts 172,173, 178, and 179.

w  Allhazardons waste shall be stored, transported, and disposed as required in
Title 22 CCR, Division 4.5 and 49 CFR 261-263.

m  Waste containers shall be stored in temporary containment facilities that
shall comply with the following requirements:

- Temporary containment facikity shall provide a spill containment
volume equal to 1.5 times the volume of all containers.

- Temporary containment facility shall be impervious to the materials
contained for a minimum contact time of 72 hours.

- . Ternporary containment facilities shall be maintained free of
accumulated rainwater and spills.

- Sufficient separation shall be provided between stored containers to
allow for spill cleamip and emergency response access.

- Incompatible materials, such as chlorine and ammonia, shall not be
stored in the same temporary containment facility.

c Calirans Storm Water Quality Handbooks
Censtruction Site Besl Management Praclices Manual Hazardous Wasle Managemen! Wh-&
fbmns  NOvember 2000 2of 8
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Hazardous Waste Management

WIVI-6

- Throughout the rainy season, temporary containment facilities shall be
covered during non-working days, prior to rain events.

w  Drums shall not be overfilled and wastes shall not be mixed,

w Paint brushes and equipment for water and oil based paints shalt be cleaned
within a contained area and shall not be allowed to contaminate site soils,
watercourses or drainage systems, Waste paints, thinners, solvents,
residues, and sludges that cannot be recycled or reused shall be disposed of
as hazardous waste. When thoroughly dry, latex paint and paint cans, used
brushes, rags, absorbent materials, and drop cloths shall be disposed of as

solid waste.

m  Ensure that adequate hazardons waste storage volume is available,

m  Ensure that hazardous waste collection containers are conveniently located.

m  Designate hazardous waste storage areas on site away from storm drains or
watercourses and away from moving vehicles and equipment to prevent

accidental spills,

m  Minimize production or generaticn of hazardous materials and hazardous

waste on the job site.

* m  Use containment berms in fueling and maintenance areas and where the

potential for spills is high. -

m Segrepate potentially hazardous wasté from non-hazardous construction site

debris,

m  Keep liquid or semi-liquid hazardous waste in appropriate containers

(closed drums or similar) and under cover,

x Clearly label all hazardous waste containers with the waste being stored and

the date of acourmilation.

x  Place hazardous waste containers in secondary containment.

m Do not allow potentially hazardous waste materials to accumulate on the-

ground,

m  Unless watertight, containers of dry waste shall be stored on pallets.

m Do not mix wastes.

: Caltrans Stormn Water Quality Handbooks -
~ Construction Site Best Management Practices Manual
Gibrans Novembar 2000
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Hazardous Waste Management WM-6

Disposal Procedurses

m  Waste shall be disposed of outside the highway right-of-way within 50 days
of being generated, or as directed by the Resident Engineer (RE).

w To minimize on-site storage, full containers of waste shall be disposed of
outside the highway righi-of-way at least weeldy. In no case shall hazardous
waste storage exceed requirements in Title 22 CCR, section 66262.34.

»  Waste shall be disposed of by a licensed hazardous waste transporter at an
authorized and licensed disposal facility or recycling facility utilizing
properly completed Uniform Waste Manifest forms. In no case shall
hazardous waste storage exceed requirements in Title 22 CCR, section
66262.34,

m A Caltrans certified laboratory shall sample waste to determine the
appropriate disposal facility.

m  Make sure that toxic Hquid wastes {used oils, solvents, and paints) and
- chemicals {acids, pesticides, additives, curing compounds) are not disposed
of in dumpsters designated for solid waste construction debris.

S »  Properly dispose of rainwater in secondary containment that may have
mixed with hazardous waste,

m Recycle any nseful material such as nsed oil or water-based paint when
practical.

m  Attention is directed to "Hazardous Material”, "Contaminated Material",
and "Aerially Deposited Lead" of the contract documents regarding the
handling and disposal of hazardous materials.

. Maintenance and  m  The WPCM shall monitor on-site hazardons waste storage and disposal
Inspection procedures,

m  Waste storage areas shall be kept clean, well organized, and equipped with
ample clean-up supplies as appropriate for the materials being stored.

m  Storage areas shall be inspected in conformance with the provisions in the
- coniract documents. :

m  Perimeter controls, containment structures, covers, and liners shall be
repaired or replaced as needed to maintain proper function.

m  Hazardous spilis shall be cleaned up and reported in conformance with the
applicable Materia} Safety Data Sheet (MSDS) and the instructions posted
at the project site. :

E Caltrans Siorm Water Qualily Handbooks
Conslruction Site Best Managemeni Practices Manua! Hazardous Wasle Managemenl Wi-8
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Hazardous Waste Management M-6

» The National Response Center, at (800) 424-8802, shall be notified of spills
of Federal reportable quantities in conformance with the requirements in 40
CFR parts 110, §17, and 302,

w Copy of Bill of Laden and disposal receipts shall be provided to the RE.

g Caltrans Starm Water Quality Handbooks .
Construction Site Best Management Practices Manual Hazardous Waste Management WM-6
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Concrete Waste Management WH-8

]
&
CONCRETE S
WASHOUT
AREA )

BMP Obijectives
* Soil Stabilization
¢ Sediment Controi
* Tracking Control
= Wind Erosion Control

* Non-Slorm Water Management
& Matarials and Waste Management

Definition and  These are procedures and practices that are implemented to minimize or eliminate

Purpose  the discharge of concrete waste materials to the storm drain system or to

Appropriate
Applications

watercourses.

Concrete waste management practices are implemented on construction
projects where concrete is used as a construction material or where concrete
dust end debris result form demolition activities,

Where shuries containing portland cement concrete (PCC) or asphalt
concrete (AC) are generated, such as from sawcutiing, coring, grinding,
grooving, and hydre-concrete demolition.

Where concrete trucks and other conerete-coated equipment are Wéshed on
site, when approved by the Resident Engineer (RE). See also NS-8, Vehicle
and Equipment Cleaning.

Where mortar-mixing stations exist.

Limitations None identified.

Standards and  Education

Specifications

Educate employees, subcontractors, and supph ers on the concrete waste
management technigues described herein.

The Contractor’'s Water Pollution Control Manager (WPCM) shall oversee
and enforce concrete waste management procedures.

Y-~

Tftrans
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Concrete Waste Management | M-8

Concrete Sturry Wastes

PCC and AC waste shall not be allowed to enter storm drains or
watercourses,

PCC and AC waste shall be collected and disposed of outside the highway
right-of-way in conformance with section 7-1.13 of Standard Specifications
or placed in a temporary concrete washout facility.

Disposal of hardened PCC and AC waste shall be in conformance with
Section 15-3,02 of the Standard Specifications.

A sign shall be installed adjacent to each temporary concrete washout
facility to inform concrete equipment operators to utilize the proper
facilities.

Below grade conerete washout facilities are typical. Above grade facilities
are used if excavation is not practical.

Do not allow shury residue from wet coting or saw-cutting AC or PCC to
enter storm drains or receiving waters by;

- Placing temporary berms or sandbags around coring or saw-cutting
locations to capture and contain shurry runoff.

- Placing straw bales, sandbags, or gravel dams around inlets to prevent
slurry from entering storm drains.

Vacuum shurry residue and dispose in a temporary pit (as described in Op-
Site Temporary Concrete Washout Facility, Concrete Transit Truck
Washout Procedures, below) and allow slurry to dry. Dispose of dry sluery
residue in accordance with BMP WM-5, “Solid Waste Management”, or,
for on-site disposél, in accordance with Standard Specification 15-3.02,
Removal Methods,

Collect residne from grooving and grinding operations in accordance with
Standard Specifications Section 42-1.02 and 42-2.02, "Construction,"

On-site Témporary Concrete Washout Facility, Transit Truck
Washout Procedures ‘

Temporary concrete washout facilities shall be located a minimum of 15 m
(50 &t)-from storm drain inlets, open drainage facilities, and watercourses,
unless determined unfeasible by the RE, Bach facility shall be located away
from construction traffic or access areas to prevent disturbance or tracking,

A sign shall be installed adjacent to each washout facility to inform concrete
equipment operators to utilize the proper facilities. The sign shall be

g Caitrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual

Giirone November 2000
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Concrete Waste Management WHhM-8

installed as shown on the plans and in conformance with the provisions in
Section 56-2, "Readside Signs", of the Standard Specifications.

Temporary concrete washout facilities shall be constructed above grade or

below grade al the option of the Centracior. Temperary concrete washout

facilities shall be construcied and maintained in sufficient quantity and size
to contain all liquid and conerete waste generated by washout operations.

Temporary washout facilities shall have 2 temporary pit or bermed areas of
sufficient volume to completely contain all liquid and waste concrele
materials generated during washout procedures.

Perform washout of concrete trucks in designated areas only.

Once concrete wasies are washed inio the designated area and allowsd to
harden, the concrete shall be broken up, removed, and disposed of per BMP
WM-5, "Solid Waste Management", and in conformance with the
provisions in Section 15-3.02, "Removal Methods®, of the Standard
Specifications. Dispose of hardened concrete on a regular basis,

Temporary Concrete Washout Facility (Type Above Grade)

- Temporary cancrete washout facility (type ebove grade) shall be
constructed as shown on the plans, with 2 recommended mininmmm
length and minimum width of 3m, but with sufficient quantity and
volume to contain all liquid and concrete waste generated by washout
operations. The length and width of a facility may be increased, at the
Contractor’s expense, upen approval of the RE,

- Straw bales, wood stakes, end sandbag materials shall conform to the
provisions in BMP SC-9, "Straw Bale Barrier".

- Plastic lining material shall be a2 minimum of 60 mil rolyethylene
sheeting and shall be freeof holes, tears or other defects that
compromise the impermeability of the material.

- Portable delineztors shall conform to the provisions in Section 12-3.04
"Portable Delineators", of the Standard Specifications. The delineator
bases shall be cemented to the pavement in the same manner as
provided for cementing pavement markers to pavement in Section
£5-1.06, "Placement", of the Standard Specificaticns. Portable
delineators shell be applied only to a clean, dry surface.

Temporary Concrete Washout Facility (Type Below Grade)

- Temporary cencrete washout facility (type below grade) shell be
constructed as shown on the plans, with a recornmended minirmim

CE

mtrans

Caltrans Storm Water Quality Handbooks
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Concrete Waste Management WII-8

Maintenance and
Inspection

length and minirum width of 3m (10 ft). The quantity and volume
shall be sufficient fo contain all liquid and concrete waste generated by
washout operations. The length and width of a facility may be
increased, at the Contractor’s expense, upon approval of the RE. Lath
and flapging shall be commercial type,

Removal of Temporary Concrete Washout Facilities

w  When temporary concrete washout facilities are no longer required for the
work, as determined by the RE, the hardened concrate shall be removed and
disposed of in conformance with the provisions in Section 15-3.02 of the
Standard Specifications. Materials used to construct temporary concrete
washout facilities shall become the property of the Contractor, shall be
removed from the site of the work, and shall be disposed of outside the
highway right-of-way in conformance with the provisions in Section 7-1.13
of the Standard Specifications.

m  Foles, depressions or other ground disturbance caused by the removal of the
temporary concrete washout facilities shall be backfilled and repaired in
conformance with the provisions in Section 15-1.02, "Preservation of
Property," of the Standard Specifications.

m  The Contractor’s Water Pollution Control Manager (WPCM) shall monitor
on site. concrete waste storage and disposal procedures at least weekly.

x  The WPCM shall monitor concrete working tasks, such as saw cutting,
coring, grinding and grooving at least weekly to ensure proper methods are
employed.

m  Temporary concrete washout facilities shall be maintained to provide

" adequate holding capacity with a minimum freeboard of 100mm for above
grade facilities and 300mm for below grade facilities. Maintaining
temporary concrete washout facilities shall include removing and disposing
of hardened concrete and returning the facilities to a functional condition,
Hardened concrete materials shall be removed and disposed of in
conformance with the provisions in Section 15-3.02, "Removal Methods,"
of the Standard Specifications.

m  Existing facilities must be cleaned, or new facilities must be constructed and
ready for use once the washout is 75% full.

E Caltrans Starm Water Quality Handbooks
> Gonstruction Site Best Management Practices Manual Conerets Waste Management WM-8
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Sanitary/Septic Waste Management [WM-9

BMP Objectives
* Soil Stabiiization
* Sediment Control
* Tracking Control
* Wind Erosion Control
* Non-Biorm Water Management
» Matertais and Waste Management

Definition and  Procedures and practices to minimize or eliminate the discharge of construction
- Purpose site sanitary/septic waste materials to the storm drain system or to watercourses.

Appropriale  Sanitary/septic waste management practices are implemented on all construction
.- Applications  sites that use temporary or portable sanitary/septic waste systems.

Limitations Not applicable.

Standards and  Egucation

Specifications ' . . .
‘ = Educate employees, subcontractors, and suppliers on sanitary/septic waste

storage and disposal procedures.

m  Educate employees, subcentractors, and suppliers of potential dangers to
humans and the environment from sanitary/septic wastes.

|
®  Instruct employess, subcontractors, and suppliers in identification of
sanitary/septic waste. ‘

= Hold regular meetings to discuss and reinforce disposal procedures
(incorporate into regular safety meetings),

m  Establish a continning education program to indoctrinate new employees,

Storage and Disposal Procedures

®  Temporary sanitary facilities shall be located away from drainage facilities,
watercourses, and from traffic circulation. When subjected to high winds or
risk of high winds, zs determined by the Resident Enginesr (RE), temporary

X c Celirans Btorm Waler Quality Handboaks
o Consiruciion Site Besl Management Praclices Manua! Sanitary/Seplic Wasle Management Wh-8
ffbons  November 2000 1of2
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Sanitary/Septic Waste Management |WM-9

sanitary facilities shall be secured to prevent overturning,

n  Wastewater shall not be discharged or buried within the highway
right-of-way.

w  Sanitary and septic systems that discharge directly into sanitary sewer
systems, where permissible, shall comply with the local health agency, city,
county, and sewer district requirements.

n Ifusing an on site disposal system, such as a septic system, comply with
local health agency requirements.

m  Properly connect temporary sanitary facilities that discharge to the sanitary
sewer system to avoid illicit discharges.

® Ensure that sanitary/septic facilities are maintained in good working order
by a licensed service.

w  Use only reputable, licensed sanitary/septic waste baulers,

Maintenance and = The Contractor’s Water Pollution Control Manager (WPCM) shall monitor

inspection on site sanitary/septic waste storage and disposal procedures at least
weekly,
: Caltrans Storm Water Quality Handbooks
Construction Site Bast Management Practices Manual Sanitary/Septic Waste Management WM-8
Glimns  NOVember 2000 2of2
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BMP: DUSTCONTROLS

Objectivas
Contain Waets
inimize Disturbod Areas
Stabilize Disturbed Area

Protsct Slopes/Channsls

Control Internal Erosion

GENERAYL DESCRIPTION
Duslconnolmcasmamuscdwsmbﬂmcsoﬂﬁ'omwmdmmon,andrcduccdust

gcncraicd by construction activities,

SUITABLE APPLICATIONS

+  Clearing and grading activities.

» Constmction vehicle traffic on pnpaved roads.

+  Drilling and blasting activities.

+  Sediment tracking onto paved roads.

*  Soil and debris storage piles.

«  Batch drop from froat end loaders.

*  Areas with onstabilized soil.

»  Final prading/site stabilization usually is su&iacnt 10 coatrol post-construction dust
SOUTCes.

INSTALLATION/APPLICATION CRITERIA -

s Schedule construction activities to minimizs cxposcdarca(SccESC 1.

*  Quiclly stabilize exposed soils nsing vepetarion, mulching, speay-on adhesives,
calcium chloride, spriniding, and stonc/gravel layering (See ESC 10 and 11).

*  Identify and stabilize key access points prior to commencement of construction (See
ESC 24).

*  Minimizing the impact of dust by anticipating the direction of prevailing winds.

. %mmostcmmamfﬁcmstabﬂxmdmadwaysvnmmmcmcamc(%cm

)

REQUIREMENTS
*  Maintenance
= Most dust control measures require frequent, often daily, ammuon.
*+  Cost
- Mmmfmmﬂ&md@ﬁsmwmbw,bﬁmwm
may be quite high since tbw:mcasmcs are effective for only a few bowrs (0 a few

days‘ - - . . .

LIMI’I‘A’I'IONS
Watering prevents dust only for a short period and should be applied daily (or more
ofien) to be effective,

*  Overwatering may cause erosion.

. Oﬂshouldnotbcmcdfordustwnmlbccaus:ﬂwoﬂmaymgmminmdrmgmy
and/or seep into the soil.

*  Certain chemically-treated subgrades may make soil water repellant, increasing runoff,

Targeted Pollutants

Sediment
Nutrients

Toxkc Katerials

Qil & Grensa
Floatshle Materials

Other Construction
Wasta

00000 e

Ll io Have
Significant kmpact

FProbable Low or
Unknown Impsct

Implementation
Requirements

Capital Costs
O&M Costs
Maintenance
Training .

Suitabllity for
Siopes >5%

00000
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Additional Information — Dust Controls

Califoenia’s meditermancan climate, with short wet seasons and long hot dry scasons, allow the soils to thocoughly dry
out. During these dry seasons, construction activities are at their peak, and disturbance and exposed aress are increas-
ingly subject to wind erosion, sediment tracking and dust geaerated by construction cquipenent,

Dust coatrol, as 2 BMP, is a practics that is alrcady in place for many construction activities, Los Angeles, the Nocth
Coast and Sacramento, among others have enacted dust control ordinances for construction activities that cause dust 1o be
transported beyond the construction project property linc, Receatly, the State Air Resources Control Board has, under the
authority of the Clean Air Act, started to address air quality in relation to inhalable particulate matter less than 10 microns
(PM-10). 90% of these small particles are considered to be dust. Existing dust control regulations by local agencies,
municipal departments, public works department, and/or public health departments are in place in some regions within
California. For jurisdictions that have no formal dust coatrol regulations and/oc standards, Sections 10, 17 and 18 of
CalTrans’ Standard Specifications provide detailed provisions for dust coatrol peactices. © = v

Many local agencies require dust control in ocder to comply with local nuisance laws, opacity laws (visibility impair-
ment) and the requirements of the Clean Air Act. The following are mcasm:sthat local agencics may have already
implemented as requirements for dust coatrol from contractors:

. i i its: Require provisions for dust coatrol plans;

Onecity Emission Limits: Enforcs compliance with Cafifocnia air pollution control laws;

Increase overall enforcement activities; Priocity given to cases involving citizen complaints; -

Maintain Field Application Records: Require records of dust control measures from contractor,
Stommater Pollution Prevention Plan: (SWPPP): Integrate dust control measures into SWPPP,

Dust Coatrol Practices

Dust control BMP's gencrally stabilize exposed surfaces and minimize activities that suspend oc track dust particles.
Table ESC21.1 shows which Dust Contral BMPs apply to site conditions which cause dust. For heavily traveled and
disturbed areas, wet suppression (watering), chemical dust suppeession, gravel or asphalt surfacing, tempocary gravel
coustruction entrances, equipment wash-out arcas, and haul truck covers can'be employed as dust control applications.
Permanent or temporary vegetation and mulching and sand fences can be employed foc areas of occasional or no con-
straction traffic, Preventive measures would inclode minimizing surface areas to be disturbed, fimiting on-site vehicle
traffic to 15 miles per hour, and controlling the number and activity of vehicles on a site at any given time,

LA B B ]

Many of the reasonably available control measures foc controlling dust from constructioa sites can also be implemented
as BMPs foc storm water pellution prevention. Those BMPs include: :

. Pavc,vcg:mm,otdmnicallystabilizcmpointswhcmunpavcdnafﬁcsmfaccsadjoinpavcdmads.
Provide covers for haul trucks transporting materials that contribute (o dust.

Provide for wet suppression oc chemical stabilization of exposed soils.

Provide for tapid clean-up of sediments deposited on paved roads. Furnish stabilized construction road entrances
and vehicle wash down areas, . -

Stabilize unpaved hanl roads, parking and staging areas. Reduce speed and trips on unpaved roads,

Implement dust control measures for material stockpiles. ’

Prevent driinage of sediment laden storm water onto paved surfaces.

Stabilize abandoned construction sites using vegetation or chemical stabilization methods.

Limit the amoimt of arcas disturbed by clearing and earth moving operations by scheduling these activifics in phases.

& & & v a

For the chemical stabilization, there are mény.pto&cuavaﬂable foc.chemically stabilizing gravel madways and stock-
pies. The types of chemicals available and recommendations for their use are tabulated in Table ESC 21.2, Commonly

Used Chemicals for Dust Control, i

Censtruction Handbook [
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Additional Information — bust Controls

In addition, there are many other BMPs identified in this handbool: that provide dust control includ:iiig:

Seeding znd Plantings (ESC 10)

Mulching (ESC 11)

Constroction Road Stabilization (ESC 23)
Stahilized Constroction Entrances (ESC 24)

» ] - L]

Ol treated subgrades should pot be used becanse the oil may migrate into drainageways and/or seep into the soil,

«  Chemically treated subgrades may make the soil water repellant, interfering with long-term infiltration, and the
vepemtionfre-vegetation of the site. Some chemical dust snppressants may be sub_}cct to ﬁucz:mg and may contain

solvents and should be handled properdy.
Asphalt, as a mulch tack or chemical mulch, requires a 24 bouor curing fime to avoid adhcn:ucc 10 equipment, worker

shoes, cie. Application should be limited because asphatt snrfacing may cvenmally migrate into the drainage

system,
In compacted areas, watcring and other liguid dust control measores may wash sediment or other constitpents into

the drainage system.

REFERENCES '
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa

Comnty, Arizoaa, Seplember 1992,
California Air Pollution Control Laws, Califomia Air Resources Board, 1892,
CalTrans, Standard Specifications, Sections 10, “Dust Coatrol™; Section 17, “Watering™; and Section 18, “Dnst  Pallia-

" -

dve”,

Prospects for Attaining the State Ambient Air Quakity Standards for Suspended Particulats Matter PM10), Visibility
Reducing Particles, Sulfates, Lead, and Hydrogen Sulfide, California Air Resources Board, April 1991.

Sacramento County, Winterization Ordinance & Dust Control Ordinance (example).

USDA Soil Conservation Service, “Guides for Erosion and Sediment Control™,

———

Construction Handbook | March, 1993
M.6-3




Storm Drain Inlet Protection SC-10

BMP Objectives
* Saoll Stabllization
* Sadiment Control
* Tracking Contral
e Wind Erosion Control
¢ Non-Storm Water Management
* Materials and Waste Managament

Definition and

Purpose

Appropriate

Applications

Limitations

Devices used at storm drain inlets that are subject to runoff from construction

activities to detain and/or to filter sediment-laden runoff to alicw sediment to

settle and/or to filter sediment prior to discharge of storm water info storm water

drainage systems or watercourses.
m  Where ponding will not encroach into highway traffic.
m  Where sediment laden surface runoff may enter an inlet.
m  Where disturbed drainage areas have not yet been ‘permanently stabilized.
m  Where the drainage area is 0.4 ha (1 ac) or less.

m  Appropriate during wet and snow-melt seasons.

Use only when ponding will not encroach into highway traffic or onto
erodible surfaces and slopes, If safety is a concern, use other methads of
temporary protection to prevent sediment-aden storm water and non-storm
water discharges to enter the storm drain system. -

a  Sediment removal may be difficult in high flow conditions or if runoff is
. heavily sediment laden. If high flow conditions are expected, use other on-
site sediment trapping techniques in conjunction with inlet protection.

m  Frequent maintenance is required, -

m For drainage areas larger than 0.4 ha (1ac), runoff shall be routed to a
sediment trapping device designed for larger flows. See BMPs SC-2,
"Desilting Basin", and SC-3 "Sediment Traps",

4

Caltrans Storm Water Quality Handbaoks -

Construction Site Best Managemsant Practices Manuat

November 2000

Starm Drain Inlet Protection SC-10
10f6

M.o-4

e



Storm Brain

infet Protection SC-10

Standards and
Specifications

Maintenance and
Inspection

Filter fabric fence inlet protection appropriate in open areas is subject 1o
sheet flow and for flows not exceeding 0,014 m*/s (0.5 cfs).

Sandbag barriers for inlet protection are applicable when sheet flows or
concentrated flows exceed 0.014 m/s (0.5 ¢fs), and if is necessary to allow
for overiopping to prevent flooding,

Excavated drop iniet sediment traps are appropriate where relatively heavy
flows are expected and overflow capability is needed.

Identify existing and/or planned storm drein inlets that have the potential to
receive sediment-laden surface renoff. Determine if storm drain inlet protection
is needed, and which method to use.

Methods and Installation

DI Protection Type 1 - Filter Fabric Fence - The filter febric fence (Type
1) protection is illustrated in Page 4. Similer to constructing a silt fence,
See BMP SC-1, “3ilt Fence™. Do not place filter fabric undernezth the nlet
grate since the collected sediment may fall into the drain inlet when the
fabric is removed or replaced.

DI Protection Type 2 - Excavated Drop Inlet Sediment Trap - The
excavated drop inlet sediment trap (Type 2) is illustrated in Page 5. Similar
to construeting a temporary silt fence, See BMP SC-1, “Silt Fence”, Size
excevated trap to provide a minimum storage capacity calculated at the rate
of 130 m’/ha (67 yd*/ac) of drainage area.

DI Protection Type 3 - Sandbag Barrier - The sandbag barrier (Type 3)is
ilinstrated in Page 6, Flow from a severe storm shall not overtop the curb.
In areas of high clay and silts, use filter fabric and gravel as additional filter
media. Construct sandbags in accordance with BMP SC-3, “Sandbag
Barrier”,

General

Inspect all inlet protection devices before and after every rainfall event, and
weekly during the rest of the rainy season. During extended rainfali events,
inspect inlet protection devices at least once every 24 hours.

Inspect the storm drain inlet after severe storms in the ramy season to check
for bypassed material.

Remove all inlet protection devices within thirty days after the site is
stabilized, or when the inlet protection is no longer needed.

: Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual Storm Drain Inlet Protection 5C-10

Gftane  NOVEMDET 2000
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Storm Drain Inlet Protection SC-10

- Bring the disturbed area to final grade and smooth and compact it.
Appropriately stabilize all bare areas around the inlet.

- Clean and re-grade area around the inlet and clean the inside of the
storm drain inlet as it must be free of sediment and debris at the time of
final inspection,

Requirements by Method
% Tupe I - Filler Fabric Fence

- Make sure the stakes are securely driven in the ground and are in good
shape (i.e., not bent, cracked, or splintered, and are reasonably
perpendicular to the ground), Replace damaged stakes.

- Replace or clean the fabric when the fabric becomes clogged with
sediment, Make sure the fabric does not have any holes or tears.
Repair or replace fabric as needed or as directed by the Resident

Engineer (RE).

- Al 2 minimum, remove the sediment behind the fabric fence when
accumulation reaches one-third the height of the fence or barrier
height, Removed sediment shall be incorporated in the project at
locations designated try the RE or disposed of outside the highway
right-of-way in conformance with the Standard Specifications,

u  Type 2 - Excavaied Drap Inlet Sediment Trap

- Remove sediment from basin when the volume of the basin has been
reduced by one-half.

w  Type 3 - Sandbag Barrier

- Inspect bags for holes, gashes, and snags.

- Checlk sandbags for proper arrangement and displacement, Remove
the sediment behind the barrier when it reaches one-third the height of
the barrier. Removed sediment shall be incorporated in the project at
locations designated by the RE or disposed of outside the highway
right-of-way in conformance with the Standard Specifications.

c Caltrans Storm Water Quality Handbooks o
Construction Site Best Management Practices Manual Storm Drain Inlet Protection SC-10
Gftmns  November 2000 : dof6
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Storm Drain Inlet Protection

SC-10

—Silt Fence

Geolzalile Blanket
/_

/
/ . /
/ ~Drain inlel >

00 m +

SECTION _A—A
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>
Sheet flow :
Less than Silt F .
04 ha (1 oc) ~~—35ilt Fence per 50
- A
| |
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i ~ PLAN %
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DI PROTECTION TYPE 1
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SC-01

overlop at ends

| 150 mim Min
'71‘_\{ : s h}/cf silt fence.

Drain inlet

i‘

| | ——Geotextile Blanket

NOT TO SCALE

NOTES:

a1

1. For use in ar=as whers groding hos been completed and fingl soil stabiiz ation

and seading are pending.
Mot opplicable in paved arecs.
Mot applicable with conceniroted flaws,

= _T‘J
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Storm Drain Inlet Protection SC-10

—Stakilize area and
S grade uniformly
’ around perimater
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DI PROTECTION TYPE 2
MOT TO SCALE
Fotes

1. For use in clzored aond grubbed and in graded areas.

2. Shape basin so thaot fongest inflow areoa faces longest length of trap.

3. For concentrated flows, shape basin in 2:1 rotio with length oriented
towards direction of flow.

E’ Caltrans Storm Water Quality Handbooks : )
Construction Site Best Managemant Practices Manual Storm Drain Infet Protection SC-10
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Storm Drain Inlet Protection SC-10
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BMP: sTraw BALE BARRIERS

<h

ot

s, —

il

=N f“f’ =l
[l i

-

Objectivas

Housakeaping Practice

Contaln Waste

Minimize Disturbad Areas
Stabilize Disturbed Aroas
Protsct Slopas/Channefs

Controf Site Patimstar

Q

nirod Internal ErosiorD

GENERAL DEFINITION
A straw bale barrier consists of straw bales placed end to end along a level contour in a

behind the barrier where sedimentation occurs.

SUITABLE APPLICATIONS

+  Along the perimeter of the site,

Along streams and channels,

Across swales with small catchments.
Around temporary spoil areas,

Below other small, cleared areas,

INSTALLATION/APPLICATION CRITERIA

Use primarily in areas where sheet or fll flow occurs,

No more than 1/4 acre per 100 feet of barrier should drain to the barrer.

Install along a lgvel contour, .

Place in a 4-inch deep trench.

Backfill and compact the excavated soil on the upstream face of the barrier.

Secuare each bale with two stakes,

Leave enough area (about 1200 sq. ft. per acre) behind the barmier for moff to pond
(no more than 1.5 ft. depth) and sediment to settle.

[ » * @ ] ., &

REQUIREMENTS

*  Maintenance

-  Inspect weekly and after each rain.

- Replace bales which have decomposed or whose bindings have broken.

- = Remove sediment behind the barrier when it reaches a depth of 6 inches,

*  Costs (source: EPA, 1992)

- Average annual cost for instatlation and maintenance (assumes 3 month useful
life): $17 per lineal foot (36,800 per drainage acre),

LIMITATIONS

rot and fall apart.
*  Suitable only for shest flow on slopes of 2% or flatter,
s Not appropriate for large drainage areas, limit to one acte or less,

required,

+  Not recommended for concentrated flow, inlet protection, channel flow, and live
streams. -

«  Bale bindings of jute or cotton not recommended,

shallow trench and staked to hold them in place. The barrier detains runoff, creating a pond

Targeted Poliutants

OROJONONON

Sediment
Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

Other Construction
Waste

O e

Likely to Have
Slgnificant Impact

Probable Low or
Unknown Impact

CCeoe

Implementation
Requirements
Capital Costs
Q&M Cosis
Maintenance
Training
Suitibility tar
Slopes >5%

High O Low

«  Straw bale barriers are not to be used for extended petiods of time because they tend to

ESC51

«  Straw bales lose their effectiveness rapidly due to rotting, thus constant maintenance is

Construction Handbook M. 6-10
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BMP: STRAW BALE BARRIERS (Continue)

Straw bale barriers have not been as effective as expected due to improper use. Tbese barriers have been placed in
streams and drainageways where runoff volumes and velocities have caused the barriers to wash out. In addition,
failure to stake and entrench the straw bale hag allowed undercutting and end flow.

Constroction Handbook
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Additional Information — Straw Bale Barrier

A straw bale barrier consists of a seriés of secured anchored bales placed to intercept sediment-laden runolf from small
drainage areas of disturbed soil. The barrier ponds runoff and allow sediment to settle. Straw bale dikes should not be

used for extended periods of time because they tend to rot and fall apart,

The straw bale barrier is used where there are no concentrations of water in a channel or drainageway, and where erosion
would occur from sheet flow. These barriers are typically constructed below disturbed areas subject to shezt flow of

runaff.

Installation/Agplicat

Straw bale barriers should be used for drainage areas no more than 1/4 acre per 100 feet of barrier length, with no more
than 100 ft upstream of any point along the bacrier. The barrier should be placed along a level contour no greater than
2:1. When installed and maintained according to the guidelines on this fact sheet, straw bale dikes remove approximately
67% of the sediment transported in construction site runoff. This optimum efficiency can only be achieved through
careful maintenance, with special attention to replacing rotted or broken bales. The barrier should be constructed on a
level contour to prevent concentration of flow against a small portion of the barrier.

An effective straw bale barrier should be installed in the following manner:

1. Bales should be placed on the contour and in 4 row with ends tightly abutting the adjacent bales,
2. Leave area for runoff to pond upstream of the barrier by locating barrier away from the toe of slopes. This also

provides access for maintenance,
3. Each bale should be embedded in the soil a minimum of (4) inches and placed so the bindings are horizontal. Bind-

ings placed on soil will soon disintegrate and cause the barrier to Fail,
4. Bales should be securely anchaored in nlace by either two gtales or re-bars driven through the bale. The first stake in
each bale should be driven toward the previously laid bale at an angle to force the bales together. Stakes should be

driven flush with the bale,
5. Backfill and compact the excavated soil along the upstream face of the barrier.
6. Remove the barrier when it has served its usefulness so as not to block or impede storm flow or drainage.

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa

County, Arizona, September 1992,
“Draft - Sedimentation and Erosion Control, An Inventory of Current Practices”, U.SEP.A., April, 1950.

“Environmental Criteria Manual”, City of Austin, Texas.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, Jun 1981.
Proposed Guidance Specifying Management Measures for Sources of Nonpoint Poltution in Coastal Waters, Work Group -
Working Paper, USEPA, April, 1992,

Stormwater Management Water for the Puget Sound Basin, Washington State Department of Ecology, The Technical
Manual - Febmary 1992, Publication # 91-75. _ _

Water Quality for Construction Businesses, City of Bellevue, Washington,

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of Management Practices, Tahoe
Regional Planning Agency - November 1988,

Construction Handbook _ M.6-12 March, 1993



- Additional Information — Straw Bale Barrier

—4“ VERTICAL FACE

« PROMOTES ON SITE SEDIMENTATION
BY CREATING A TEMPORARY POND.

ANGLE FIRST STAKE TOWARD
PREVIOUSLY LAID BALE

BACKFILL

BOUND BALES PLACED
ON CONTOUR

2 2"x2” STAKES 11/2° TO 2*
IN GROUND, DRIVE STAKES FLUSH
WITH BALES.

TRENCH - 4" DEEP X WIDTH
OF BALE

SUBSTITUTION OF STEEL BARS FOR
WOODEN STAKES 1S NOT RECOMMENDED DUE
TO POTENTIAL FOR DAMAGING CONSTRUCTION EQUIPMENT

ANCHORING DETAR
ESC51
STRAW BALE BARRIERS
AT
X7
Bl
Practices

Construction Handbook M.6-13 March, 1993




BMP: saND BAG BARRIER

Objactlves

Housakeaping Practices

Contain Wasta

Minimize Disturbed Araas
Stabifizo Disturbed Areas

Protact Slopes/Channe
Leontrof Sita Parimetg

CLontrol Internal Erogion

GENERAL DEFINITION
Stacking sand bags along a level contour creates a barrier which detains sediment-faden

water, ponding water upstream of the barrier and promoting sedimentation.

SUITABLE APPLICATIONS

+  Along the perimeter of the site,

«  Check dams across streams and channels,
+  Along streams and channels,

»  Barrier for utility trenches in a channel.
*  Across swales with small caichments.
«  Division dike or berm.

= Below thie toe of a cieared slope,

*  Create a temporary sediment trap.

*  Around temporary spoil areas.

» Below other small cleared areas,

INSTALLATION/APPLICATION CRITERIA

*  May be used in drainage areas up to 5 acres.

*  Install along alevel contoar,

+  Base of sand bag barrier should be at least 48 inches wide,

+  Height of sand bag barrier should be at Jeast 18 inches high.

* . 4inch PYC pipe may be instalied between the top layer of sand bags to dram large
flood flows.

»  Provide area behind barrier for munoff to pond and sediment to settle, size according to
sediment trap BMP criteria {ESCS53), .

»  Place below the toe of a slope.

+  Use sand bags large enough and sturdy enough to withstand major ﬂoodmg

REQUIREMENTS

*  Maintenance

=  Inspect after each rain.

- Reshape or replace damaged sand bags immediately,
- Remove sediment when it reaches six inches in dcpth

« Cost
" Sand bag barriers are more costly, but typically have a longer useful Life than
. other barriers, '
LIMITATIONS

+  Sand bags are more expensive than other barriers, but also more durable.
«  Burlap should not be used for sand bags.

CQOOO00Ce

Targeted Pollutants

Sediment

Nutrients

Toxic Mater(als

Ol & Grease
Floatable Materials

Other Construction
Wasgte

Likely to Have
Significant Impact

O Probable Low or

Unknown impact

OOCOe

Implemantation
Requirements

Capital Costs
O&i Cosis
Maintenance
Trailning

Suitability for
Shopes >5%

Censtruction Handbook
enstruction Handboo M.6-14

March, 1993



( - Additional Information — Sand Bag Barrier

itz ca

Sand bag berms may be nsed during construction activities in stream beds and utility construction in channels, tempaorary
channel crossing for construction equipment, etc. Sand bag berms may also be installed parallel to roadway constrig-
tion. Sand bap berms may also be nsed to create temporary sediment traps, retention basins and in place of siraw bales
or sill fences. Examples of applications include:

*  Check dams across stream channels,

* Barriers for utility trenches or other construction in a stream channel,

* Allemporary channel crossings.

*  May be used on a slope where straw bales and silt fences are not appropriale.
* Asadiversion dike,

» Embanlment {or a temporary sediment basin or retention basin,

» Sediment barriers near the 1oe of slopes.

+ Al construction perimeter.

Advantapes

»  Provides a semi-permeable barrier in potentially wet areas.

- *  More permanent thav silt fences or straw bales,
*  Allows for easy relocation on site to meet changing needs during construction,

Installation/Anplicati
Sand bag barriers may be used for sediment trapping in locations where silt fences and straw bale barriers are not strong
enough. In addition, sand bag barriers are appropriale to vse when construction of check dams Of SUmMpS o a siream is
undesirable. The sand bag berms can provide the same function as a check dam without disturbing the stream or

T vegetation. The sand hag berm will also allow a small sediment retention area to be ereated prior 1o construction of final

— . detention basins. For installation of a sand bag berm, the following criteria should be observed:

B *  Drainage Area - Up to five (5) acres. ‘

Lo *  Height of Berm - 18 inches minimum height, measured from the top of the existing ground at the vpslope toe to the
top of the barrier. )

*  Width of Berm - 48 inches minimum width measured at the botiom of the barrier; 18 inches at the 1op.

* Sand bag Size - Length 24 to 30 inches, width 16 to 18 inches and thickness six (6) to eight (8) inches. Weight 90 to
125 pounds, '

* Sand bag Material - Polypropylene, polyethylene or polyamide woven fabric, minimum wnit weight four (4) ounces

. per square yard, mnllen burst strength exceeding 300 psi and ultraviolet stability exceeding 70 percent. Use of

- burlap is discouraged since it rots and deteriorates easily.

*  Grade of Sand - Coarse sand, gravel.

*  Runoff water shonld be allowed to flow over the tops of the sand bags or through four (4) inch polyviny! chloride
pipes embedded below the top layer of bags.

+  Area behind the sand bag barrier should be established according to sizing criteria for sediment trap BMP (ESC55).

REFERENCES
Best Management Practices and Erosion Contro! Manual for Construction Sites, Flood Control District of Maricopa

- County, Arizona, September 1992,

Water Quality Management Plan for the Lake Tahoe Re gion, Volume 1, Handbook of Management
- Practices, Tahoe Regional Planning Agency - November 1988,

Construction Handbook M.6-15 March, 1993



Additional Information — Sand Bag Barrier

187 MIN.

4 PVC PIPE H .
L 6 MIN
FLOW z DIAMETER ROCK
———-————h-—- E
©

48” MIN 48" MN
~ 2"

WOVEN FABRIC SANDBAG FILLED WITH
COARSE SAND-MIN WEIGHT 40 LBS.

4“ PVC PIPE FOR DRAINAGE
DEPENDING ON FIELD CONDITIONS

| 1 24" MIN

= ]

e

ESCs2

s
Practices §i

Construction Handbook ‘ M.6~-16 ) Marcli, 1993
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Inland Saltwater Intrusion Monitoring Wells Project

LOGGED BY: Douglas Young and Brad Buerer

DRILLER: Precision Sampling, Inc.

ELECTRIC LOG BY: Welenco, Inc.

DRILLING METHOD: Mud Rotary

STATE ID:
45/1W-32N002

BORING
BLACOW-F

JOB NUMBER: 6367

40

-50 —

-60 —

70 —

-80 —

-90 —

-100 —

110 -

-120 —

-130 —

-100 —

110 —

-120 —

-130 —

10 —

-20 —

-30

-50 —

-60 —

70 —

-80 —

-90 —

LOCATION: Blacow Road and Brophy Drive DATE: 2/11/2009

LITHOLOGIC DESCRIPTION

\TOPSOIL

CL: Silty Clay; olive brown (2.5Y 4/4), moderate to high silt content, low plasticity, damp

@10' color change to gray brown (2.5Y 4/2), high plasticity

CL: Sandy Clay; olive brown (2.5Y 4/4), clay balls, low plasticity, sand 1s ~. 1", subangular

\ SM: Silty Sand; fine to coarse sand

SP: Coarse Sand; ~.1", subrounded to subangular, well-sorted

\

\CL: Silty Clay, olive brown (2.5Y 4/4), high sand content

e N

SC: Clayey Sand; olive brown (2.5Y 4/4), poorly sorted

CL: Silty Clay; medium dark gray (N 4), low plasticity, silty, some sand present
@40 increasing sand content

SP: Coarse Sand; rounded, well-sorted, .1" to .15", one clast 15 .3"

o SW: Coarse Sand; ~.1", trace gravel up to .3", poorly sorted, broken clasts

GP: Fine Gravel, well-sorted, subrounded to subangular, some coarse sand, .1" up to .3"

GW: Sandy Gravel; coarse sand to fine gravel, .1" to .5", subrounded, poorly sorted
@72' Fine Gravel; up to .6", rounded to subrounded, poorly sorted, coarsening, broken clasts present
(@75" Gravel; up to .5", subangular, poorly sorted

@81' Gravel; up to .75", subrounded to subangular, poorly sorted, decreasing sand content

@85' Gravel; up to 1", medium to coarse sand, subrounded to subangular, very poorly sorted, increasing sand content

(@90' medium to coarse sand and gravel up to .5", subrounded to subangular, trace clay, poorly sorted

@95 olive gray (5Y 3/2), increasing clay content

CL: Gravelly Clay; light olive gray (5Y 5/2), medium to coarse sand, gravel to .5" diameter, angular to subrounded, moderate plasticity

@110" Silty Clay; pale yellowish brown (10Y 6/2), fine sand, moderate to high plasticity, well-developed ped faces, trace gray mottling,
damp

@115' Gravelly Clay; light olive gray (5Y 5/2), gravel up to .4", medium to coarse sand, low plasticity

@120' Sandy Clay; light olive gray (5Y 5/2), minor gravel up to .4", moderate to high plasticity

-100 —

110 -

-120 —

-130 —

HOLE DIAMETER: 8.75"
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TOTAL DEPTH: 400 feet
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Inland Saltwater Intrusion Monitoring Wells Project

LOGGED BY: Douglas Young and Brad Buerer

DRILLER: Precision Sampling, Inc.

ELECTRIC LOG BY: Welenco, Inc.

DRILLING METHOD: Mud Rotary

STATE ID:
45/1W-32N002

BORING
BLACOW-F

JOB NUMBER: 6367

-200 -

-210 —

-220 —

-230 -

-240 —

-200 —

-260 —

140 -+

150 +

160 —+

170 +

-180 ——

190 +

-200 1

210 1

-220 1

-230 T

-240 —1—

-290 -

-260 1

LOCATION: Blacow Road and Brophy Drive

e @135' Sandy Clay; light olive gray (5Y 5/2), coarse sand, low plasticity

DATE: 2/11/2009

LITHOLOGIC DESCRIPTION

SC: Clayey Sand; light olive gray (5Y 5/2), coarse sand up to .2", clay peds up to .5"
@141' yellowish gray (5Y 7/2), medium to coarse sand up to .1", subrounded to subangular, increasing sand content, few clay peds

140 —

GW: Sandy Gravel; coarse sand, fine gravel up to .3", subrounded to subangular, poorly sorted

-150 —

[

GC: Clayey Gravel; light olive gray (5Y 5/2), gravel up to .3", sandy clay, high plasticity
@158' gravel to .3", increasing clay content, sandy clay peds up to .5", high plasticity

-160 —

[,

GW: Gravel; up to .5", poorly sorted, subrounded to subangular, trace clay

CL: Gravelly Clay; light olive gray (5Y 5/2), sandy clay peds up to .5", high plasticity, gravel up to .4", subangular, poorly sorted

@175 yellowish gray (5Y 7/2), sandy clay peds ~.1", moderate to high plasticity, gravel up to .3", angular to subangular, poorly sorted

-170 —

CL: Sandy Clay; vellowish gray (3Y 7/2), high plasticity, coarse sand up to .1"

-180 —

™.

CL: Gravelly Clay; vellowish gray (5Y 7/2), high sand content, coarse sand to fine gravel up to .5", increase in gravel content

-190 —

GW: Sandy Gravel; light olive gray (5Y 5/2) clay present, moderate to high plasticity, fine to coarse sand and fine gravel up to

7" subrounded to subangular/fractured, poorly sorted

(@203 gravel up to .5"

@210 gravel up to .6"

-200 —

-210 -

SP: Sand; light olive gray (5Y 5/2), coarse-grained sandy clay peds, high plasticity, sand up to . 1", well-sorted, subrounded to subangular

@225" Iittle clay, no peds, sand ~ . 1", poorly sorted, few gravels up to .2", subangular

@230" hight olive gray (5Y 5/2), few sandy clay peds, moderate to high plasticity, sand up to .1", well-sorted, subrounded to angular,

-220 —

-230 —

m—

CL: Sandy Clay; light olive gray (5Y 5/2), moderate to high plasticity, coarse sand grains up to .2", subrounded to subangular

@255" Increasing clay content

@260' Color change to olive gray (5Y 3/2)

-240 —

-250 —

-260 —

SM: Silty Sand; light olive brown (5Y 5/6), fine to medium sand, poorly sorted, highly compacted, moist

(@265' color change to light olive gray (5Y 5/2), increasing fine sand content

HOLE DIAMETER: 8.75"
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Inland Saltwater Intrusion Monitoring Wells Project

LOGGED BY: Douglas Young and Brad Buerer

DRILLER: Precision Sampling, Inc.

ELECTRIC LOG BY: Welenco, Inc.

DRILLING METHOD: Mud Rotary

STATE ID:
45/1W-32N002

BORING
BLACOW-F

JOB NUMBER: 6367

-300 —

-310 —

-320 —

-330 —

-340 —

-320 —

-360 —

-370 —

-380 —

-390 —

-400

270 —

-280 —

-290 —

| -300 —

| -310 —

| 320 -

| -330 —

| -340 -

| 350 —

-360 —

-370 —

-380 —

-390 —

-400

LOCATION: Blacow Road and Brophy Drive DATE: 2/11/2009

LITHOLOGIC DESCRIPTION

-270 —

SC: Clayey Sand; light olive gray (5Y 5/2), silty clay peds up to .2", high plasticity, coarse sand up to .2", poorly sorted, subrounded to
subangular

(@283 increasing gravel

(@285' color change to light olive brown (5Y 5/6), sand 1s angular/iractured

-280 —

GW: Sandy Gravel; light olive gray (5Y 5/2), clay peds, gravel up to .4", subrounded to angular/broken, poorly sorted

-290 —

SW: Sand; coarse angular fragments up to .1", poorly sorted

GC: Clayey Gravel, moderate olive brown (5Y 4/4), silty clay peds, gravel up to .3", poorly sorted, subrounded to subangular

-300 —

SW: Sand; light olive brown (5Y 5/6) trace clay, coarse sand up to .2", poorly sorted, subrounded to subangular, overall finer than above

-310 —

GW: Sandy Gravel; coarse sand up to .2", fine gravel up to .3", rounded to angular, poorly sorted, interbedded silt lenses

-320 —

-330 —

GC: Clayey Gravel; moderate olive brown (5Y 4/4), sandy clay peds, moderate to high plasticity, gravel up to .3", poorly sorted, well-

rounded to angular/broken
et

-340 —

GW: Sandy Gravel; coarse sand up to .2", fine gravel up to .4", poorly sorted, well-rounded to subangular, trace clay

SC: Clayey Sand; light olive gray (3Y 5/2), silty clay peds, coarse sand up to .1", subrounded to subangular, fine gravel up to .4"

-390 —

CL: Sandy Clay; moderate olive brown (5Y 4/4), low plasticity, some coarse sand up to .1", subrounded to subangular
@361' Increasing sand content

(@365' Increasing sand content, coarsening

-360 —

-370 —

SW: Gravelly Sand; gravel up to .5", poorly sorted, subrounded to subangular

-380 —

CL: Sandy Clay; moderate olive brown (5Y 4/4), clay 1s sandy, moderate to high plasticity, sand up to .2", poorly sorted, subrounded to
subangular

@390" increasing silt content, high plasticity, coarse sand/fine gravel up to .3"

(@A400" decreasing silt content, decreasing coarse sand

-390 —

-400

HOLE DIAMETER: 8.75"
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TOTAL DEPTH: 400 feet

GEOPHYSICAL DATA

Short Normal (Ohm-m)
Long Normal (Ohm-m)
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Inland Saltwater Intrusion Monitoring Wells Project

LOGGED BY: Douglas Young and Brad Buerer

DRILLER: Precision Sampling, Inc.

ELECTRIC LOG BY: Welenco, Inc.

DRILLING METHOD: Mud Rotary

STATE ID:
45/1W-32N001

JOB NUMBER: 6367
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10 +

-20
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LOCATION: Blacow Road and Brophy Drive

DATE: 2/23/2009

LITHOLOGIC DESCRIPTION*

\TOPSOIL

CL: Silty Clay; olive brown (2.5Y 4/4), moderate to high silt content, low plasticity, damp

@10' color change to gray brown (2.5Y 4/2), high plasticity

CL: Sandy Clay; olive brown (2.5Y 4/4), clay balls, low plasticity, sand 1s ~. 1", subangular

\ SM: Silty Sand; fine to coarse sand

\

SP: Coarse Sand; ~.1", subrounded to subangular, well-sorted

\CL: Silty Clay, olive brown (2.5Y 4/4), high sand content

e N

SC: Clayey Sand; olive brown (2.5Y 4/4), poorly sorted

CL: Silty Clay; medium dark gray (N 4), low plasticity, silty, some sand present
(@A40" increasing sand content

SP: Coarse Sand; rounded, well-sorted, .1" to .15", one clast 1s .3"

60

SW: Coarse Sand; ~.1", trace gravel up to .3", poorly sorted, broken clasts

70 +

-80 -

-100 ——

110 +

120

130 +

GP: Fine Gravel;, well-sorted, subrounded to subangular, some coarse sand, .1" up to .3"

GW: Sandy Gravel,; coarse sand to fine gravel, .1" to .5", subrounded, poorly sorted
@72' Fine Gravel; up to .6", rounded to subrounded, poorly sorted, coarsening, broken clasts present
@75' Gravel; up to .5", subangular, poorly sorted

@81' Gravel; up to .75", subrounded to subangular, poorly sorted, decreasing sand content

@85' Gravel; up to 1", medium to coarse sand, subrounded to subangular, very poorly sorted, increasing sand content

@90' medium to coarse sand and gravel up to .5", subrounded to subangular, trace clay, poorly sorted

@95 olive gray (5Y 3/2), increasing clay content

damp

CL: Gravelly Clay; light olive gray (3Y 5/2), medium to coarse sand, gravel to .5" diameter, angular to subrounded, moderate plasticity

@110" Silty Clay; pale yellowish brown (10Y 6/2), fine sand, moderate to high plasticity, well-developed ped faces, trace gray mottling,

@115' Gravelly Clay; light olive gray (5Y 5/2), gravel up to .4", medium to coarse sand, low plasticity

@120' Sandy Clay; light olive gray (5Y 5/2), minor gravel up to .4", moderate to high plasticity

*BASED ON LOG FROM: Blacow-F
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HOLE DIAMETER: 8.75"
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TOTAL DEPTH: 250 feet

GEOPHYSICAL DATA

(0 Short Normal (Ohm-m)  100)
(O Long Normal (Ohm-m)  100)
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Inland Saltwater Intrusion Monitoring Wells Project

LOGGED BY: Douglas Young and Brad Buerer

DRILLER: Precision Sampling, Inc.

ELECTRIC LOG BY: Welenco, Inc.

DRILLING METHOD: Mud Rotary

STATE ID:
45/1W-32N001

BORING
BLACOW-C

JOB NUMBER: 6367

| 190 4

| 200 +

1 210 +

| 220 4

| 230 4+

| 240 4

-220

1 250 L

140 ~+

-190 ——

-160 ——

170

180 +

LOCATION: Blacow Road and Brophy Drive

DATE: 2/23/2009

LITHOLOGIC DESCRIPTION*

@135' Sandy Clay; light olive gray (5Y 5/2), coarse sand, low plasticity

SC: Clayey Sand; light olive gray (53Y 5/2), coarse sand up to .2", clay peds up to .5"
@141' yellowish gray (5Y 7/2), medium to coarse sand up to .1", subrounded to subangular, increasing sand content, few clay peds

GW: Sandy Gravel; coarse sand, fine gravel up to .3", subrounded to subangular, poorly sorted

[,

GC: Clayey Gravel; light olive gray (5Y 5/2), gravel up to .3", sandy clay, high plasticity
@158' gravel to .3", increasing clay content, sandy clay peds up to .5", high plasticity

[y,

GW: Gravel; up to .5", poorly sorted, subrounded to subangular, trace clay

CL: Gravelly Clay; light olive gray (5Y 5/2), sandy clay peds up to .5", high plasticity, gravel up to .4", subangular, poorly sorted

@175 yellowish gray (5Y 7/2), sandy clay peds ~.1", moderate to high plasticity, gravel up to .3", angular to subangular, poorly sorted

CL: Sandy Clay; vellowish gray (5Y 7/2), high plasticity, coarse sand up to .1"

™.

CL: Gravelly Clay; yellowish gray (5Y 7/2), high sand content, coarse sand to fine gravel up to .5", increase in gravel content

GW: Sandy Gravel; light olive gray (5Y 5/2) clay present, moderate to high plasticity, fine to coarse sand and fine gravel up to
7" subrounded to subangular/fractured, poorly sorted

@203' gravel up to .5"

@210 gravel up to .6"

SP: Sand; light olive gray (5Y 5/2), coarse-grained sandy clay peds, high plasticity, sand up to . 1", well-sorted, subrounded to subangular

@?225' Iittle clay, no peds, sand ~ .1", poorly sorted, few gravels up to .2", subangular

@230" light olive gray (5Y 5/2), few sandy clay peds, moderate to high plasticity, sand up to .1", well-sorted, subrounded to angular,

CL: Sandy Clay; light olive gray (5Y 5/2), moderate to high plasticity, coarse sand grains up to .2", subrounded to subangular

*BASED ON LOG FROM: Blacow-F

-250

HOLE DIAMETER: 8.75"
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TOTAL DEPTH: 250 feet
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GEOPHYSICAL DATA

Short Normal (Ohm-m)
Long Normal (Ohm-m)
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|n|and Sa|twater |ntrUSiOn I\/Ionitorin We”S PrO.eCt LOGGED BY: Douglas Young and Brian Grace DRILLER: Precision Sampling, Inc. STATE ID: BORING
g J ELECTRIC LOG BY: Welenco, Inc. DRILLING METHOD: Mud Rotary 4S/1W 28R003 Fremont Library-F
JOB NUMBER: 6367 | LOCATION: Stevenson Blvd @Paseo Padre Parkway | DATE: 5/192009 HOLE DIAMETER: 8.75" TOTAL DEPTH: 400 feet SHEET: 1 of 3
N4
SRS P \Co'a' LITHOLOGIC DESCRIPTION GEOPHYSICAL DATA
\Q’QJ & \C’Q é\(’(b (60  Temperature (Farenheit) 70)
™ N
@Q \Qo O\OQ Q*{\\\ © Gamma Ray (GAPI) 200) (] Short Normal (Ohm-m) 100) (] Guard (Ohm-m) 100)
N N O . . s
W N F (- Spontaneous Potential (mV) *) (0 LongNormal (Ohm-m)  100) (0 Point Resistivity (Ohm) 50)
0— 0 0 [o 0—
TOPSOIL
r B CL.: Silty Clay; dark yellowish-brown (10 YR 4/2), moderate plasticity, some sand, moist B B
@5' Moderate to pale yellowish-brown (10 YR 6/2), highly plastic, organics
-10 1+ -10 1+ -10 -10 + -10 1+
-20 + -20 + -20 -20 + -20 +
GC: Clayey Gravel; gravel up to 0.6", angular to sub-angular, poorly sorted
i - o651 SW: Gravelly Sand; up to 0.2", sub-angular to angular, poorly sorted i i
30 + 30 4 L/' - .L -30 T 30 i - 304+ antlE 4
T GP: Gravel; course gravel up to 1.2", well sorted, well rounded, highly plastic, trace clay, moderate yellowish-brown (10YR 5/4) ; ............................... - (
B B O O @35' Gravelly Sand, gravel up to 0.3", angular to, sub-rounded, moderatly sorted, clay highly plastic yellowish-brown (10YR 5/8 j e s st et S i ] B T ‘ i <\
R f 5 N
-40 - 401+ F——— -40 -40 -40 ‘
°5%5°69 SP: Course Sand; poorly sorted sand with course, rounded gravel up to 1.1" : ] ) ....... A
o o o o // ...... \
B B @45' Gravel fines downward, silty clay light-brown (5 YR 6/4) h B B .. 7 -
570"c a 1 R R . R //
50 1~ -50 - -50 Py 50 1 2 R . 1
'C> - ( GP: Gravel; Course gravel up to 1.3", well sorted, sub rounded ( ) Ra )
i iR I s i Sy
o SC: Gravelly Sand; poorly sorted up to 1.0", sub-angular to angular ¢ / ’(
i N I f B B {
-60 -60 -60 -60 1 - -60 i
GC: Clayey Gravel; moderatly sorted coarse gravel up to 1.3", sub-rounded B ,
@65' gravel fines down up to 1.0", poorly sorted / B ;
- - ¢ i : i : [
70 4~ 70 4~ -70 1 70 4 > 70 . /
< — A
- - @75' gravel fines downward up to 0.7" 5 2 - A - < ‘
’ ) A
EpY ) T
-80 1+ -80 1 -80 -80 1 3 -80 1 5
. - RO
D) N .
L L @85' gravely fines downward up to 0.4", clays are highly plastic < L f L >
90 —+ 90 + -90 / 90+ 90 + 7
SW: Gravely Sand up to 0.8", angular, poorly sorted S \(\ K
| ¢
-100 -+ -100 —+ -100 & -100 —+ § -100 —+— \
GW: Sandy Gravel; gravel up to 1.0", sub-rounded, poorly sorted ; Bl >
B B @107' gravel fines donwward up to 0.4", angular, some clay, olive color (5Y5/6), highly plastic clay N B i = - /} ‘
-110 + -110 —+ -110 X -110 —+ / -110 —+ ( / ,
- - @115' gravel coarsening downward up to 0.6", well sorted }S/ - \\ - \
-120 —+ -120 —+ -120 ._'( -120 —+ \ -120 —+ AN \ 5
SW: Gravely Sand; poorly sorted, sub-angular up to 0.7", some clay, olive color (5Y 5/6), highly plastic clay } \ \\1 :
B B @125’ gravel fines downward up to 0.3" 3 B A B ‘;\
-130 -130 -130 -130 + . -130 i 3
GW: Sandy Gravel; moderatly sorted, sub-rounded up to 0.3" ? / /
i 20
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: : : : LOGGED BY: Douglas Young and Brian Grace | DRILLER: Precision Sampling, Inc. STATE ID: BORING
Inland Saltwater IntrUSIOn M0n|t0r|ng We”S PrOJ ect ELECTRIC LOG BY: Welenco, Inc. DRILLING METHOD: Mud Rotary 4S/1W 28R003 Fremont Library-F
JOB NUMBER: 6367 | LOCATION: Stevenson Blvd @Paseo Padre Parkway | DATE: 5/192009 HOLE DIAMETER: 8.75" TOTAL DEPTH: 400 feet SHEET: 2 of 3
N4
& S &
QA O P \Co'a' LITHOLOGIC DESCRIPTION GEOPHYSICAL DATA
Q\Q’QJ 6\& \C’Q é\(’(b (60  Temperature (Farenheit) 70)
@Q \Qo(\ O\OQ Q*{\\\ © Gamma Ray (GAPI) 200) (] Short Normal (Ohm-m) 100) (] Guard (Ohm-m) 100)
00 $9> \§Q 0‘2'0 (- Spontaneous Potential (mV) +) (] Long Normal (Ohm-m) 100) © Point Resistivity (Ohm) 50)
-140 -140 -140 <£ 140 -+ > -140 (
| CL: Silty Clay; moderate olive-brown (5 Y 4/4), moderate plasticity. \ | B B > :
) ’ 7

-150 —

¢ :':
N :’ -150 — /

-150 -150 : g -150 (
- i i \ K
-160 | \ -160 -+

-160 — -160 -160

A\

L @165’ coarse sand and gravel up to 0.4".

R . W ' :
= -fy-b -h>1/- S B S DU SN L Y9 o

-170 — -170 —+ -170 ; -170 —+ .\\ -170 —+

SW: Gravely Sand; multicolored, subrounded to angular/broken, up to 0.4" é > \
-180 -180 -180 \': -180 -180

GW: Gravel; poortly sorted up to 0.5", well rounded to sub-angular/broken bl A \ ¢ X

L : L e L X

CL: Gravely Clay; moderate yellowish-brown (10 YR 5/4), moderate to high plasticity, gravel up to 0.6", poorly sorted, well rounded to \ <

sub-angular AN LN
-190 — -190 —+ -190 S -190 —+ o -190 -+ A

SW: Gravely Sand, multicolored, coarse sand, gravel up to 0.3", sub-angular, moderatly sorted g > \

@195' gravel coarsening downward up to 0.5' )/‘ . - / i/ - fun /
-200 -200 -200 k -200 + (\ 200 + ,</

. i LN i NG
% K \.‘
210 7 -210 7 SC: Clayey Sand; clay grayish-orange (10 YR 7/4 ), poorly sorted course sand -210 \> 210 - ) -210 = ? P
220 220 GC: Clayey Gravel; clay olive- gray (5Y 4/2), gravel moderatly sorted up to 0.5", sub-angular 220 é 220 - . : B o201
N B > [ R R GO Sy
230 — -230 - CL: Silty Clay, olive-brown (2.5Y 4/4), moderate to high plasticity -230 g -230 T \ -230 - i !
3 |
-240 — -240 — -240 & -240 ".. -240 —+ :
) L k L \ }

GC: Clayey Gravel; dark yellowish-brown (10 YR 4/2), highly plastic clay, gravel moderatly sorted up to 0.2", sub-angular. ? \ \\ , ;
-250 7 -250 7 @250 increasing clay and silt content. -250 § ’ 250 = ? 250 = \ )
-260 — -260 — -260 g -260 E, \ -260 \.'\ :

SC: Clayey Sand; olive color (5Y 5/6), moderate plasticity, sand well sorted, some silt. \\} \) ) \‘

@265' some sub-angular gravels up to 0.4". A~ B < 5 - { <

= { D N ) I N

a4
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; ; : : LOGGED BY: Douglas Young and Brian Grace | DRILLER: Precision Sampling, Inc. STATE ID: BORING
JOB NUMBER: 6367 | LOCATION: Stevenson Blvd @Paseo Padre Parkway | DATE: 5/192009 HOLE DIAMETER: 8.75" TOTAL DEPTH: 400 feet SHEET: 3 of 3
N4
N & &L LITHOLOGIC DESCRIPTION GEOPHYSICAL DATA
Q\Q’QJ 9\*\} \oQ é\ofb (60  Temperature (Farenheit) 70)
@Q \o°° O\OQ Q@\ © Gamma Ray (GAPI) 200) (0 Short Normal (Ohm-m)  100) (0 Guard (Ohm-m) 100)
RN Q
QQ’ $Q} \,’\\’ ® (- Spontaneous Potential (mV) +) (] Long Normal (Ohm-m) 100) © Point Resistivity (Ohm) 50)
-270 < <270 -270 - -270 + : -270 + ] 1
- SP: Gravely Sand; poorly sorted up to 0.4", some clay peds moderate yellowish-brown ( 10 YR 4/2), moderate to high plasticity. J? o ‘ \j
@275' sand well sorted, gravel up to 0.3", 6 .'3. B - ’ /
280 | 280 @280' much less gravel and no clay 280 ":. 280 - 280 ) <
200 4 - -290 -290 =, 290 + ; i // 290 - ’ - 7
SC: Clayey Sand; multicolor, well sorted, clay is dark yellowish-brown (10 YR 4/2), moderate plasticity, silty. < / I//
L @295' sand coarsening downward, clay is olive-gray (5Y 4/2), moderate to high plasticity. ) B | A
( H / l .
-300 - -300 -300 > -300 1~ N -300 - 1
_ s _ N
S {
310 - 310 - @310' poorly sorted sand with some angular gravel. 310 ( a10 L N— < 101 ’ ~ \ -
L ( B . / B ’ > :
D 8 [
-320 + -320 CL: Sandy Clay; gray-brown (2.5Y 4/2), moderate plasticity. -320 -320 + /- % - -320 + /,)/
L > R / N / /
~ | [0
330 330 @330’ clay is olive-brown (2.5 'Y 4/4), high plasticity. 330 b 330 - \ ‘: 330 -1 (
- D L \ L \ '. 3
-340 -340 -340 > -340 1 340 - l‘
- ) ) H \ \J e .
- GC: Clayey Gravel; gray-brown (2.5Y 4/2), highly plastic clay, gravel is angular, poorly sorted. - : = L R ” .
; .. \ ? ( \\
-350 —— -350 -350 -350 —— e A -350 i e
L 4§ i S i ( . 8
SC: Gravely Sand; multicolored, poorly up to 0.4", angular. i = e ( - )
-360 | -360 — -360 : -360 1 / -360 _) ...... )/ kN
L CL: Clay; gray-brown (2.5Y 4/2), very fat, dense, highly plastic. 5. B : | H /
370 + 370 — 370 ‘> 370 + 370 + :
L @ 375' sandy clay, gray-brown (2.5 Y 4/2), coarse angular sands, moderate plasticity. y ) - - (‘
-380 -380 -380 > -380 -380 ,‘
-390 —+— -390 — -390 } -390 —+— \\ -390 —+— }
ML: Silty clay/ clayey silt; gray-brown (2.5Y 4/2), moderate plasticity. B E \\ / \ e !
-400 —— -400 — -400 - -400 —— L 400 - L— :

a4
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: : : : LOGGED BY: Douglas Young and Brian Grace | DRILLER: Precision Sampling, Inc. STATE ID: BORING
Inland Saltwater Intrusion Monitoring Wells Project : ; TW-33R0 —
ELECTRIC LOG BY: Welenco, Inc. DRILLING METHOD: Mud Rotary 4S/1W-33R008 Margery-F
JOB NUMBER: 6367 | LOCATION: Margery Drive and Blanchard Street | DATE: 04/15/2009 HOLE DIAMETER: 8.75" TOTAL DEPTH: 400 feet SHEET: 1 of 3
N4
= & &K
N 0@,\\ P \Co'a' LITHOLOGIC DESCRIPTION GEOPHYSICAL DATA
Q\Q’QJ & \C’Q é\(’(b (60  Temperature (Farenheit) 70)
\ N
@Q \Qo O\OQ Q*{\\\ © Gamma Ray (GAPI) 200) (] Short Normal (Ohm-m) 100) (] Guard (Ohm-m) 100)
RN Q
R & \,’\\' 53 (- Spontaneous Potential (mV) +) (] Long Normal (Ohm-m) 100) © Point Resistivity (Ohm) 50)
Q o epontaneous Fotential (my) P U seng Normal (hm-m) Lk
0 0— 0 0 0—
TOPSOIL
r B CL.: Silty Clay; dark yellowish-brown (10 YR 4/2), moderate to high plasticity, mottled dark brown B B B
@10' Increasing fine sand, clay low placticity
-10 + -10 + -10 + -10 + -10 +
= - @20' Decreasing silt/ sand content, moderate plasticity - B -
-20 20 20 20 20 +
-30 + -30 +— @30' Low silt content, high plasticity -30 > -30 -30
L
©5%5%649 SP: Course Sand; well sorted, sub-rounded to sub-angular /
-40 P N R S e } -40 40+
i BE : ° : ° : 9 SW: Gravelly Sand; gravel up to 0.3", poorly sorted, sub-rounded to angular/ fractured e N \l i i
50 50 : ° : ° : ° : @50' Gravel up to 0.4" 50 } -50 -50 + f
i GW: Gravelly Sand; gravel up to 0.7", angular to sub-angular/ fractured, poorly sorted i g i 7 i
60 - -60 @60’ gravel up to 0.5" -60 = : < 60 - // -60 -
R L P L e L S
@70 gravel fine downward / { )}
70 70 -] 70+ kS 70+ 70+
@85' gravel up to 0.3 2 \ 3
i ) S :
-80 -80 — -80 + ; -80 + -80 + 3
o B NS ~ B :
> -
90 -+ -90 — 90 -+ < 90+ / -90 1 /)
: v 4 :
GP: Gravel; small amount of sand, gravel up to 0.7", angular/ fractured, moderatly sorted, some clay present. \ (/ : ( -
— — .': — ) — \
-100 -100 -100 \( -100 -100 - (
GC: Clayey Gravel; gravel up to 0.4",gravel angular to sub-rounded, poorly sorted,some coarse sand ) /
B @105’ gravel angular, moderatly sorted B B e B }
-110 -110 — -110 —+ ; -110 -110 —+
CL: Clay; Gray (2.5 Y N5/) fat-high plasticity )/ \\ \>
GC: Sandy, Clayey, Gravel; olive gray clay (5Y 4/2), angular gravel up to 0.3", sand sub-rounded, poorly sorted L \ \
-120 4 -120 -120 4+ "1 > -120 1+ -120 1+
CL: Silty Clay; olive-gray (5Y-4/2), moderate to high plasticity a /
B @125' gravely clay, moderate plasticity, gravel sub-angular up to 0.2" B ﬁ’ B ] B
-130 -130 -130 + : -130 + -130
@135' Increasing silt content g\\ \ é

a4
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: : : : LOGGED BY: Douglas Young and Brian Grace | DRILLER: Precision Sampling, Inc. STATE ID: BORING
Inland Saltwater Intrusion Monitoring Wells Project : . IW-33R0! —
ELECTRIC LOG BY: Welenco, Inc. DRILLING METHOD: Mud Rotary 4S/1W-33R008 Margery-F
JOB NUMBER: 6367 | LOCATION: Margery Drive and Blanchard Street | DATE: 04/15/2009 HOLE DIAMETER: 8.75" TOTAL DEPTH: 400 feet SHEET: 2 of 3
N4
= & &K
Q \}(‘,\\ &> \Co'a' LITHOLOGIC DESCRIPTION GEOPHYSICAL DATA
,\\\Q’e & \C’Q é\(’(b (60  Temperature (Farenheit) 70)
\ N
@Q \Qo O\OQ Q*{\\\ © Gamma Ray (GAPI) 200) (] Short Normal (Ohm-m) 100) (] Guard (Ohm-m) 100)
O\ RN Q . . Lo
QQ’ @Q’ \,’\\‘ ® (- Spontaneous Potential (mV) +) (] Long Normal (Ohm-m) 100) © Point Resistivity (Ohm) 50)
r B ) ) o B eut B R B f S N T
SC: Gravelly Sand; gravel up to 0.2", gravel angular to sub-rounded, sand in angular, some silty clay sticking to the sand and gravel, poorly \ —~
sorted H D <
-140 - -140 @138' gravel sub-rounded up to 0.1" -140 - D -140 - // -140 == P e &
- CL: Sandy Clay; olive-brown (2.5Y 4/4) to gray-brown (2.5Y 4/2), silty clay, medium plasticity, gravel rounded to angular (fractured) up - 1\ - / - :
to 0.1" >4 ( :
-150 — -150 — -150 — g -150 — -150 \\
< H D
L @155’ clay, olive gray (5Y 4/2) to olive brown (2.5Y 4/4), high plasticity B S s B ‘> B /
/o \ ; |
: >
160 160 | @160' gravel fines downward, mid-to high plasticity -160 —+ é -160 —— :': -160 —— C
_ _ P _ IR
2 = (
-170 —+ -170 — -170 —+ > -170 —+ :" -170 —+
SM: Silty Sand; multi-color, well sorted, angular, medium sand { : S
-180 -180 — -180 { -180 -180
SP: Sand; Muti-color, well to moderatly sorted, coarse, angular } :
<
- L c L L
CL: Sandy Clay; gray-brown (2.5Y 4/2), low plasticty, sand is fine to coarse sand, angular, well sorted 2) ;
-190 —+— -190 — -190 —+ ? : -190 —+ ". -190 -+ {
L @195' gray (2.5YR N5/), medium plasticty L Kj L \ ; L \\
-200 +— -200 @200" moderate yellowish brown (10YR 5/4), medium sand, angular -200 + -200 + \ -200 + 5}\
) l <<' :
- SC: Clayey Sand; gray (2.5YR N5/), medium sand, angular, well sorted - < 7 - E . - ~
} .. !
-210 -210 @210 sand with very little clay, coarse, angular, moderatly sorted -210 < -210 -210 =
[« >
| @215 sand angular, no clay L ¢ L : L f
b4 : \ .....
e - — .
-220 —+ -220 -220 1+ - -220 1+ v -220 + "
GW: Gravel; up to 0.3", sub-angular to angular, poorly sorted. i B \ . b
-<
L L L ) L )
230 230 - @230' sandy gravel, up to 0.5", angular 230 -+ § 230 -+ )2 230 - {}
@235' angular gravel up to 0.7" { 3 () -
\ B = L e
CL: Clay; gray-brown (2.5Y4/2), high plasticity, very little silt K B / (f
-240 - -240 — -240 7 -240 £ -240 —+ /
-250 -+ -250 — -250 E -250 -250 —+ é
-260 —+ -260 -260 j} ; -260 § 260 L’
GC: Clayey Gravel; gray-bi 2.5Y 412), I up to 0.4, lar to sub-rounded, moderate to high plasticit, C 30 T R R R R I I N
| ayey Gravel; gray-brown ( ), gravel up to angular to sub-rounded, moderate to high plasticity i — .:. i > i j
CL: Sandy Clay; gray-brown (2.5Y 4/2), moderate to moderate plasticity, coarse sand, sub-angular, moderatly sorted > <
@270 olive (5Y 5/6), high plasticity, medium sand, angular b : \

a4
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: : : : LOGGED BY: Douglas Young and Brian Grace | DRILLER: Precision Sampling, Inc. STATE ID: BORING
Inland Saltwater IntrUSIOn Monltorlng We”S PrOJ eCt ELECTRIC LOG BY: Welenco, Inc. DRILLING METHOD: Mud Rotary 4S/1W-33R008 Margery-F
JOB NUMBER: 6367 | LOCATION: Margery Drive and Blanchard Street | DATE: 04/15/2009 HOLE DIAMETER: 8.75" TOTAL DEPTH: 400 feet SHEET: 3 of 3
(4
NN LITHOLOGIC DESCRIPTION GEOPHYSICAL DATA
RN T
,\\\Q’ & N é\(’(b (60  Temperature (Farenheit) 70)
@Q \Qo(\ O\OQ Q*{\\\ © Gamma Ray (GAPI) 200) (] Short Normal (Ohm-m) 100) (] Guard (Ohm-m) 100)
RN ()
on $9> \,’\\‘ ® (- Spontaneous Potential (mV) +) (] Long Normal (Ohm-m) 100) © Point Resistivity (Ohm) 50)
270 + 270 + 270 + ? 270 + : 270 + f
B B @277 olive-brown (2.5Y 4/4), high plasticity, fine to coarse sand, angular B > B B f
-280 1+ -280 -280 + > -280 E.: -280 z
-290 — = -290 — 290 + .\} -290 + ( : -290 + < 3
300 - 300 - @300’ color change to olive (5Y 5/6), 300 - &\) 300 L ) '-..: 300 - }
< \
B @305' color change to olive-brown (2.5Y 4/4) medium to high plasticity, some silt i 4 i B B
S ’ i
-310 — -310 -310 + -310 + ; -310
/ \ H \ s ..
5°6°6°4d SW: Gravelly Sand; poorly sorted, course, angular grains, up to 0.1" ( \ \\\\ """""
-320 — 320 + | ° : ° : ° : g 320 + i :'; -320 + \ -320 + -
il @325' gravel sub-angular up to 0.2" - < ; - ; \ - <Z’ %
IR g g pto0. N N SS :
-330 33040, 330 4 < -330 4 H // -330 1~ S(
L L L L] ’ K 3 k
- GW: Sandy, Clay; dark yellowish brown (10YR 4/2), clay peds have medium plasticity, gravel is sub-rounded, up to 0.5", coarse sand, sub- - . : - = Ry - </ v
angular k\ //l >> *
-340 -340 - SW: Clayey Sand; dark yellowish brown (10YR 4/2), fine to coarse, angular sand, gravel is sub-angular to sub-rounded up to 0.4", -340 } ; -340 -340 - T
moderatly sorted <
L L . L L
CL: Silty Clay; olive-gray (5Y 4/2), medium to high placticty < )
50 -+ il Lo 550 L -350 } -350 -350 - < ;
-360 + -360 + SW: Gravely Sand; multi-color sand, Increasing gravel content up to 0.5", sub-rounded to sub-angular -360 + pt -360 -360 —+ g> .
L B SP: Sand; sub-angular, well sorted sand L )) ; L > B >
CL: Sandy Clay; gray-brown (2.5Y 4/2), medium to high plasticity,sub-angular, well sorted sand ? ( .
-370 + -370 + -370 + N -370 ++ B -370 ++ /
L - | 1> | / | (4
< K »

-380 -380 - -380 -380 (} -380 - (
-390 + \ " 300 -

@390 gray (2.5Y N5/) highly plastic, very little sand and silt
-390 | -390 1 -390 1+

.//-'.

N S

-400 - -400 - -400 - -400 —- -400 -

a4
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: : : : LOGGED BY: Douglas Young and Brian Grace | DRILLER: Precision Sampling, Inc. STATE ID: BORING
Inland Saltwater Intrusion Monitoring Wells Project : ; TW-33R0 S
ELECTRIC LOG BY: Welenco, Inc. DRILLING METHOD: Mud Rotary 4S/1W-33R007 Margery_c
JOB NUMBER: 6367 | LOCATION: Margery Drive and Blanchard Street | DATE: 4/23/2009 HOLE DIAMETER: 8.75" TOTAL DEPTH: 250 feet SHEET: 1 of 2
N4
& & &K
N \}c‘,\\ P \Co'a' LITHOLOGIC DESCRIPTION GEOPHYSICAL DATA
Q\Q’QJ & \C’Q é\(’(b (60  Temperature (Farenheit) 70)
\ N
@Q \Qo O\OQ Q*{\\\ © Gamma Ray (GAPI) 200) (] Short Normal (Ohm-m) 100) (] Guard (Ohm-m) 100)
RN Q
& &Q} N F (- Spontaneous Potential (mV) *) (0 LongNormal (Ohm-m)  100) (0 Point Resistivity (Ohm) 50)
0— 0 0 [o 0—
TOPSOIL % .
r B CL.: Silty Clay; dark yellowish-brown (10 YR 4/2), moderate to high plasticity, mottled dark brown ey B B
@10' Increasing fine sand, clay low placticity
-10 + -10 + -10 ’(( -10 + -10 +
<
- - @20' Decreasing silt/ sand content, moderate plasticity i ............. i i
-20 20 20 S i 20 20 +
-30 -30 @30’ Low silt content, high plasticity -30 5 >4 -30 -30
P4
SN SP: Course Sand; well sorted, sub-rounded to sub-angular /
40+ 40| """ -40 : } 40—+ 404
i BE : ° : ° : 9 SW: Gravelly Sand; gravel up to 0.3", poorly sorted, sub-rounded to angular/ fractured i i i
50 S0 . . . @50’ Gravel up to 0.4" =0 } 50 -50 -+ f
i GW: Gravelly Sand; gravel up to 0.7", angular to sub-angular/ fractured, poorly sorted ) g i 7 i
60 -607 @60' gravel up to 0.5" €0 S < 00T // 80T
| B i % i <
@70 gravel fine downward .{. / { )}
70 -+ 70 -70 : . 70 4+ 70 +
- : " 3 L ) i 3
@85' gravel up to 0.3 2 \\ :
., , S5
-80 -80 — -80 -80 + -80 ¥
< SRR :-
- S - - ) s
90 -90 -90 & 90 / i -90 1~ //
GP: Gravel; small amount of sand, gravel up to 0.7", angular/ fractured, moderatly sorted, some clay present. \ (/ : ( :
- - - \
-100 -100 -100 : \( -100 + ) -100 + (
GC: Clayey Gravel; gravel up to 0.4",gravel angular to sub-rounded, poorly sorted,some coarse sand ) /
B @105’ gravel angular, moderatly sorted B e B }
-110 -110 — 110 § 110 —+ -110 —+
CL: Clay; Gray (2.5 Y N5/) fat-high plasticity )/ \\ \>
L GC: Sandy, Clayey, Gravel; olive gray clay (5Y 4/2), angular gravel up to 0.3", sand sub-rounded, poorly sorted & i \ i S
-120 4 -120 -120 kK > -120 1+ -120 1+
CL: Silty Clay; olive-gray (5Y-4/2), moderate to high plasticity a /
B @125' gravely clay, moderate plasticity, gravel sub-angular up to 0.2" §> B ] B
-130 -130 -130 -130 + -130
@135' Increasing silt content g\\ K é
*Based on Log From: Margery-F y :

ALAMEDA COUNTY WATER DISTRICT



; ; ; : LOGGED BY: Douglas Young and Brian Grace | DRILLER: Precision Sampling, Inc. STATE ID: BORING
Inland Saltwater IntrUSIon Monltorlng We”S PrOJ eCt ELECTRIC LOG BY: Welenco, Inc. DRILLING METHOD: Mud Rotary 4S/1W-33R007 Margery-C
JOB NUMBER: 6367 | LOCATION: Margery Drive and Blanchard Street | DATE: 4/23/2009 HOLE DIAMETER: 8.75" TOTAL DEPTH: 250 feet SHEET: 2 of 2
N4
< & &
Q& & P LITHOLOGIC DESCRIPTION GEOPHYSICAL DATA
\Q’QJ 6\& \C’Q é\d& (60  Temperature (Farenheit) 70)
@QQ \Oo° o\ocb Q@\ © Gamma Ray (GAPI) 200) © Short Normal (Ohm-m) 100) © Guard (Ohm-m) 100)
& ¥ S (...Spontaneous Potential mV)  ~+) (0 Long Normal (Ohm-m)  100) (0 PointResistivity (Ohm) 50)
S;(gr:t((;ravelly Sand; gravel up to 0.2", gravel angular to sub-rounded, sand in angular, some silty clay sticking to the sand and gravel, poorly /' ‘\> \z> ...........
-140 1 @138' gravel sub-rounded up to 0.1" -140 -140 + = o 140 4 D

CL: Sandy Clay; olive-brown (2.5Y 4/4) to gray-brown (2.5Y 4/2), silty clay, medium plasticity, gravel rounded to angular (fractured) up

t00.1" (' ( :
-150 2 -150 — ' -150 —
Y .

-150 —

@155’ clay, olive gray (5Y 4/2) to olive brown (2.5Y 4/4), high plasticity

__—~

N\
N
g1 | S
-160 - @160' gravel fines downward, mid-to high plasticity -160 xS -160 -160 - (
S _ D
>
) (
-170 — -170 + -170 —+ v -170 —+
SM: Silty Sand; multi-color, well sorted, angular, medium sand { : S
-180 -180 { b -180 -180 1
SP: Sand; Muti-color, well to moderatly sorted, coarse, angular } -
CL: Sandy Clay; gray-brown (2.5Y 4/2), low plasticty, sand is fine to coarse sand, angular, well sorted <)
-190 -190 ? -190 + ',. -190 +
@195' gray (2.5YR N5/), medium plasticty Kj B \ L \\
-200 @200" moderate yellowish brown (10YR 5/4), medium sand, angular -200 -200 + ™ 'Z. -200 + 5}\
£ .
) l </_' .
SC: Clayey Sand; gray (2.5YR N5/), medium sand, angular, well sorted <- - : - ~
: 3 . , , , B T~
3 B
-210 @210 sand with very little clay, coarse, angular, moderatly sorted -210 < 210 T 210 = =
. >
@215 sand angular, no clay E\ B B : B Ve
P : : o e
-220 — -220 5 -220 —+— ¥ -220 +
GW: Gravel; up to 0.3", sub-angular to angular, poorly sorted. i ! \ L .
‘. <
L : L )
230 - @230' sandy gravel, up to 0.5", angular 230 % 230 - - 2 230 {}
@235' angular gravel up to 0.7" { /) ()
. i
\ B i e B
CL: Clay; gray-brown (2.5Y4/2), high plasticity, very little silt K B / ((/ :
240 — 240 7 240 + [l 240 4+ /
-250 -250 ? -250 - : -250 é

*Based on Log From: Margery-F

ALAMEDA COUNTY WATER DISTRICT



LOGGED BY: Douglas Young and Brad Buerer
ELECTRIC LOG BY: Welenco, Inc.

HOLE DIAMETER: 8.75"

DRILLER: Precision Sampling, Inc.

DRILLING METHOD: Mud Rotary
TOTAL DEPTH: 400 feet

STATE ID:
45/1W-32E012

SHEET: 1 of 3

BORING
MEYER PARK-F

Inland Saltwater Intrusion Monitoring Wells Project
JOB NUMBER: 6367

LOCATION: Eggers Drive and Glenmoor Drive DATE: 3/9/2009

LITHOLOGIC DESCRIPTION GEOPHYSICAL DATA

Short Normal (Ohm-m) 100) (0
Long Normal (Ohm-m) 100) (0

###############################################################

Guard (Ohm-m)
Point Resistivity (Ohm)

###############################################################

\TOPSOIL: Topsoil
CL: Clayj mmderate yEIIDWISh erwn (1 OYR 5/4):' IDW plaStICItyj dI-}rr ............................................................._..............E ............... g..............g............................................. ..............g.............................................E .............................. ? ............................................................ b liiciususmssssammssssssEEsssssEmEEssssEEEEEEEEs ? ............................. é ............... ?.....? ............... ;..............? ..............
@5' Silty Clay; light olive brown (5Y 5/6), low plasticity

10 — 10 — 10 — _ ............... _ ............................................. 10 — __ .............................. ............................................................ A0 = e, ............................. ............... _ ..............

20 — 20 — @20 Sandy Clay; light olive brown (5Y 5/6), low plasticity 50 — ............... ............................................. 20 — .............................. ............................................................ 20 = b ............................. ............... ..............

@25' color change to moderate olive brown (5Y 4/4) ............... .............................. ............................................................ R SO SN S ............................. ............... ..............

P S SC: Clayey Sand; light olive brown (5Y 5/6), silty, moderate to high plasticity, coarse sand up to .2", poorly sorted PR R NS N N NN M N NN N N PR U W N N O S T RO N T T SR T NN WO N N

@35, increasing clay content, coarse sand and fine gravel up to 4" Subangu]ar _ ............... *:,_ *+H__ .............................. ............................................................ L e e e, ............................. ............... ‘ ........... _ ..............

0 - 0 CL: Silty Clay; olive gray (5Y 4/2), low plasticity PR S S R <« T CAIS W W W 40 L [ e 40 = oo et

@45' mottled moderate olive brown (5Y 4/4) 51]1:}7 cla}r: moderate to h1gh plasticjty: SOmMe coarse grave] up to H" _ ............... ,,_ S . f._ .............................. ............................................................ L b, ........................... ............... ) ............ .............................

50 — 50 — @50' color change to moderate olive brown (5Y 4/4), increasing sand content 50 = fremm el L e e s S R S 50 - b 8 e { ............ o

SW: G—I'avelly Sand; pDDI’l}( SDI’ted:‘ Well_rD'LMdEd t{j Subangular: generall}( 1” t{j 2”:' few grav61s up t{:" .5” EEEEEEssEEEEEESmEsEEEsEEsEsEEEEmEsEEEEEEEE ....._.....% ............... %....%.............. ....._.....%..........*—Eﬁ‘\.**.;*.; ............... E .......................................................... b liiciususmssssammssssssEEsssssEmEEssssEEEEEEEEs ; ............................. é.......*i...%.* ............ : .................

80 — .80 — B0 - e ............. * ............................................. 60 — .............................. ......................................................... B0 —— bbb ............................. ............... ! ...................................

G—W: Sand}r’ G—I'ave]-; CGHI’SE grave]- 'Llp t{j .8”: We]-]-_rmllnded tD Subangular/fractured: -T\."TE:I-}( pGDI']-y Sﬂrted EEEEEEsssEEEEEsmEEEEEsEEEEEEEEm ........_.....% ............. T "é....%.............. ....._.....%..........% .............................. ;.. 11:,. ............................................ b liiciususmssssammssssssEEsssssEmEEssssEEEEEEEEs ;....._....Er.ﬁ..........; ..................................

_70 — _70 —_ 70' I-avel ﬁnln dDwn tD .4”: Subrﬂunded tD Suban ular: DDI_I SDI—ted _70 —_ _ ............. *5,_ ............................................. _70 —_ __ ............................ ........................................................... _70 e N S S ............................................. .............. .......................................
g g g poorly . . . . . . . . .

(@75' gravel coarsening up to up to 1.3", well-rounded to subangular, poorly sorted ............... ......................... ............................................................ R RO SR N ............................................ e R S

-80 _ -80 | SW Graveﬂy Saﬂd; Saﬂd iS Wﬂﬂ-SGI’tﬂd .1!! diametﬂr: Wlth coarser fractured gravels _80 —_ ... ............. ;‘;... ............................................. _80 —_ ...... - RPN y ............... _80 JEE e O S ................. greesenesnnaienenes g s ‘? ...............
@85 light olive brown (5Y 5/6), some sandy clay, medium to coarse sand and fine gravel up to .6", well-rounded to subangular E

... .............. ... ...**‘ .... 1:. - e A SRR AU R S e s ............................................ ...............

90 — 90 — | 56 Clegrey Gravel: lightolive browen (5% 80) sandy <lay, gavelup.to 5t subangula Yo O N R W O W s ESS S SO S 00 - [ g b S I T T e ¢ A N - ( ..........................................
CL: Gravelly Clay; light olive brown (5Y 5/6) silty clay, moderate plasticity, fine gravel up to .5", subangular/fragmented, poorly sorted * * '

100 — 100 — 100 = [ ﬁ .............. :,,ﬁ ............... 100 == oo ..ﬁ ............... 100 —— |rrermerebmmmmrsnnd ., ............................................ ; ...............
@103' small lens of hard clay T \

@105' Sandy Clay; color change to moderate olive brown (5Y 4/4), moderate to high plasticity, dry b e e SR/ S SN S SR WU /2 TN WU N M U A N M e LSRN . A | SO W

_-1 *| 0 —_ _-'| -'| 0 —_ @1 1 0! GI'HVEH}V Clay:, CC‘!]DI' change to 'DHVE? gray (SY 3/2): WEH—I'GHHdEﬁd to Subangular gravel U-p to .3!!:. some SllbI'DllIldEﬁd to Subangular _-'| -1 0 —_ ,.* ............. ﬁ ............... _-'| ‘| 0 —_ ,. A A S AR SN SRR RN SO -110 JURE S L S AU oS SR S ’ ...............
coarse sand up to .2", poorly sorted 'S

@1 1 5' Sllty Clay: Glive gray (SY 3/2): thtled deerate Dlive erwn (SY 4/4):' deerate plasthIty ennnnnmmssssehsmmsmssessssifesanssnnnssnnsfann st ailibn sohnnnnnnnnnnnnnnddanane s ans *‘... ............................................ n* ..................................................................................................................... A L SN SRR S S N { ........... ...............

120 — 120 — @1 19 CD]DI' Change to deeratE DliVE bI'DWIl (5Y 4].’4) 120 — S SN S A AT S S *,,... ............................................. 120 — I S ;: .................................................................................................................... 120 —— peooedondn R : ............................................. "! ..........................................

@ . o . > . SP: Fine Sand; moderate olive brown (5Y 5/6)5 well-gorted ﬁaﬁ .... S SR N S SN S S N SRR SRR NI S ¢ SUNTS S { ...............

130 — 130 — *«. &+ 130 — ﬁ,, ............................................. 130 — ﬁ TV ST ST ST ST ST B30 i bbb ... } ...............

"+ oo | SW:Gravelly Sand; moderate olive brown (5Y 4/4) trace clay, coarse sand up to 2", some fine gravel up to 7", subrounded to subangular. U N T W T N N SR WO N KN I N S SN U NN TN N N N N I S T N N ..~ S S T N
L.t poorly sorted ' ‘ """" t |

ALAWEDA COUNTY WATER DISTRICT



LOGGED BY: Douglas Young and Brad Buerer
ELECTRIC LOG BY: Welenco, Inc.

HOLE DIAMETER: 8.75"

DRILLER: Precision Sampling, Inc.
DRILLING METHOD: Mud Rotary
TOTAL DEPTH: 400 feet

STATE ID:
45/1W-32E012

SHEET: 2 of 3

BORING
MEYER PARK-F

Inland Saltwater Intrusion Monitoring Wells Project
JOB NUMBER: 6367 | LOCATION: Eggers Drive and Glenmoor Drive DATE: 3/9/2009

LITHOLOGIC DESCRIPTION GEOPHYSICAL DATA

Short Normal (Ohm-m) 100) (0
Long Normal (Ohm-m) 100) (0

###############################################################

Guard (Ohm-m) 100)
Point Resistivity (Ohm) 50)

###############################################################

140 —

-120 —

-160 —

170 -

-180 —

-190 —

-200 —

-210 —

-220 —

-230 —

-240 —

-250 —

-260 —

-270 —

140 —

-150 —

-160 —

170 —

— -260 —

| 270 -

-180 —

-190 —

-200 —

-210 —

-220 —

-230 —

-240 —

-290 —

@145' color change to light olive brown (5Y 5/6), increasing clay content

140 —

CL: Silty Clay; olive gray (5Y 4/2), moderate plasticity, high silt content

@170' color change to moderate olive brown (5Y 4/4), coarse sand interbeds, sand 15 .1", subangular

@180" appearance of fine gravel, up to .5", subangular

-150 —

-160 —

170 -

-180 —

SC: Clayey Sand; moderate olive brown (5Y 4/4), coarse sand up to .2", subrounded to subangular, poorly sorted

-190 —

SW: Gravelly Sand; medium to coarse sand and fine gravel up to .3", subrounded to subangular, poorly sorted

-200 —

GW: Sandy Gravel; coarse sand and fine gravel up to .7", well-rounded to subangular, poorly sorted

SW: Gravelly Sand; medium to coarse sand, some fine gravel up to .6", subrounded to subangular, poorly sorted

-210 -

GW: Fine Gravel; up to . 75", poorly sorted, subrounded to subangular
@215' Sandy Gravel; up to .75", very poorly sorted, well-rounded to subangular/fractured

@220" dusky yellow (53Y 6/4) silty clay peds, low plasticity, finer gravel up to .5",

-220 —

SW: Gravelly Sand; light olive brown (5Y 5/6), silty clay peds, dry, coarse sand and fine gravel up to .6", poorly sorted

CL: Silty Clay; olive gray (5Y 4/2), low plasticity

@240" Gravelly Clay; light olive gray (5Y 5/2), high silt content, fine gravel up to .4"

-230 —

-240 —

SC: Clayey Sand; moderate olive brown (53Y 4/4), high silt content, medium to coarse sand, subrounded to subangular, poorly sorted

CL: Sandy Clay; moderate olive brown (5Y 4/4), low plasticity, decrease in silt content, coarse sand up to .2", subangular, poorly sorted

(@265' color change to light olive brown (5Y 5/6), increasing silt content, increase to moderate to high plasticity

@270' color change to dark yellowish brown (10YR 4/2), decreasing silt content

-250 —

-260 —

270 —
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-130 —

-160 —

170 -

-180 —

-190 —

-200 —

-210 -

-220

-230

-240 —

-250 —
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ALAWEDA COUNTY WATER DISTRICT



LOGGED BY: Douglas Young and Brad Buerer
ELECTRIC LOG BY: Welenco, Inc.

HOLE DIAMETER: 8.75"

DRILLER: Precision Sampling, Inc.
DRILLING METHOD: Mud Rotary
TOTAL DEPTH: 400 feet

STATE ID:
45/1W-32E012

SHEET: 3 of 3

BORING
MEYER PARK-F

Inland Saltwater Intrusion Monitoring Wells Project
JOB NUMBER: 6367 DATE: 3/9/2009

LOCATION: Eggers Drive and Glenmoor Drive

LITHOLOGIC DESCRIPTION GEOPHYSICAL DATA

Short Normal (Ohm-m)
Long Normal (Ohm-m)

###############################################################

100) (0 Guard (Ohm-m) 100)
100) (O Point Resistivity (Ohm) 50)

###############################################################

-400 -

-400 —

-400

-400

| GW: Sand Gravel; coarse sand and fine gravel up to .4", subrounded sand, subangular to angular/tfractured gravel, poorly sorted * \

280 — 280 —+ T - Sand}( Cla}(: moderate olive brown (5Y 4/4) Sllty cla}(: moderate to hlgh plasticity: coarse sand and fine gravel " ‘ .4”? cubrounded ta 280 — TSN VTN S -:-il-:- .............. E , .............. 280 — .,.;.. , ............................................................................ . ............................. D80 = b , ............................. ., .......... ' ; ............... ..,. ..............
angular/tfractured, poorly sorted ¢ ;
o (@290 color change to light olive brown (5Y 5/6), increasing clay content ,

_290 — ' _290 —_ _290 —_ U SRRSO RRP- S-SR .,.;,.c. ............. ., .............. _290 —_ temsmsssssssesdieneereenrenensgenes .,., ............................................................................ . ............................. _290 U e T PR SURTR ..... :r .................. .,_\; ............... ..,. ..............
SW: Gravelly Sand; coarse sand and fine gravel up to .4", well-rounded to subangular/fractured, poorly sorted i *

_300 —_ 5 _300 —_ _300 —_ SO SO N ..:.;,.: ............. .:. .............. _300 —_ .,.;, ......................................................................... . ............................. _300 J .;.;:. ............................. .*.ﬂ ; ............. .;. ..............
e CL: Silty Clay; dark yvellowish brown (10YR 4/2), high plasticity, some coarse sand and fine gravel up to .4", subangular/fractured, poorly * E *

_31 0 —_ : _3'1 O —_ _3'1 O JUR RS - S AU, ¢ S T SO y TR SRR _31 O —_ ] o T T SR fressssssssnnss s _31 0 o i St SRS SR, NTR SRR SIS SIS SN S S frrsssssssnsns s
sorted RN

| @315' color change to moderate olive brown (5Y 4/4) ...................................................................................................................... ..,, SR S i*, ............................................................................ . ............................. S FSTTTRTROY OV | ,a.,., ....... % { ............... .;. ..............

320 — a 320 —|— SO Clﬂ}’ﬁ}’ Sand; moderate olive brown (5Y 4/‘4) mottled olive oray (5Y 3/2): low plasticity:, generally coarse sand N.‘IH: well-sorted 320 e e g g s g e, ., .............. B320 — .:.i::, ......................................................................... . ............................. 2320 +— .:.c:..:.‘:“ :. ...... , ; ............... .., ..............
B :: :: | (@325' decrease 1n clay content , B ,
» s & SW: Gravelly Sand, coarse sand and gravel up to .5", well-rounded to subangular, poorly sorted (

2330 — 1l 330 +—1|"* * * ° G T 10 [ A VPPV SRRV SVRPROIOS- FOV oo SUNPRSTIN SOPRPRIOOS SO SRR .f, .............. G TC 0 [T A O SPTRRPIE WU e" <ot TNV SRRPONS SUNPRPNS SNPRION SOOI . ............................. B30 = e CE— .;T, ..... I{ ............... .;. ..............
CL: Sandy Clay; light olive brown (5Y 5/6), high sand content, moderate plasticity .

N Y (@334' color change to moderate yellowish brown (10YR 5/4) L e g e s I S KN N N S > PR TR N RO RN N A I R SN S M. 2 S NS 109 l ............... N
3 Lt SW: Gravelly Sand; medium to coarse sand and some fine gravel up to .3", subrounded to subangular, poorly sorted ! \

_340 —_ _340 —_ __ __ : _340 R R - S A O S0 S O ST SO |f:|. .............. _340 SR R - e Ot SO S-S SO SO . ............................. _340 JUR R S SO . :.f“’.;..:.,.; ............... ..;. ..............
= SC: Clayey Sand; dark yellowish brown (10YR 4/2), silty, low to moderate plasticity, medium to coarse sand up to .2", subrounded to L \

B subangular, poorly sorted SRS WO . S N NN WU W SO N N N U U N W NN RN SO SV S0 SN S S
-------- (@345' grading to coarse sand and fine gravel up to .5", subrounded to subangular Gt ‘

_350 —_ _350 —_ _350 SRR RS - S A O S O ST SRR S .:. .............. _350 —_ .:.; ..................................................................................... . ............................. _350 J .;.;:..;..‘..:.“r ............ ..;. ..............
CL: Sandy Clay; dark yellowish brown (10YR 4/2), moderate plasticity, fine to coarse sand and fine gravel up to .25", rounded to * w .

360 — 360 subrounded B0 e s g ., .............. 360 — .;{ ........................................................................................ . ............................. 360 ¢¢, ............. ;.,'i ............... .;. ..............

_370 — _370 —_— SP Medium Sand; up ‘o .1”? Subrﬂunded ‘o Subangular: Well_sﬂrted _370 SRR RS - S AP, - S U T AP .:. .............. _370 — .:.; ..................................................................................... . ............................. _370 J .;.;:. ..................................... ‘” * ............. ..;. ..............
CL: Silty Clay; dark vellowish brown (10YR 4/2), rust mottling, some fine sand, very stiff * . I

2380 — 380 + IR <70 S N SUSSSSSSSSSURN SUSSSUSSSSOONE SOSSSSSSSSOORS SOSSRNNROED < SSSOUSSSOSSOSs WOSSNSSSRRSORN SOSSSRSRSSOON: RSSO ; ............. 380 b .,, ................ ............... 380 b N T A W ( ............... , ..............

i CL: Sandy Clay: light olive brown (5Y 5/6). some medium sand to fine gravel up to 3", poorly sorted S it L e R R T N S - I S S Y S T 720 O -

-390 — -390 + (@390' color change to moderate olive brown (5Y 4/4), silty clay, medium to coarse sand up to .2", poorly sorted Vo o J A UM SOOI SO SUUOU.bn. SOV SOSRS: AU SO .............. ‘, .............. T g J N U Y AU AONUVOU HOSUS SO MU S ............... T o [ N SNV SRR e O AU SUSOS S j ............... ..............

;**... P TP T TP LT T r- PEPTPEL PP PP :**..******:*****;****":.******.****‘*;*****:*****“ e B PETTTTT T T TITTTITTITII T TTTTITTITTITI Y CILLIIr r;. ................................ .. srerersnssa i .... ..............
@398' color change to dark yellowish brown (10YR 4/2), moderate plasticity, silty sand interbeds, fine to coarse sand _ _ _ _ g i
- Edt*‘*?**** '*****‘E**"**"***:’**** : _400 ************************ E
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LOGGED BY: Douglas Young and Brad Buerer
ELECTRIC LOG BY: Welenco, Inc.

HOLE DIAMETER: 8.75"

DRILLER: Precision Sampling, Inc.

DRILLING METHOD: Mud Rotary
TOTAL DEPTH: 240 feet

STATE ID:
45/1W-32E011

SHEET: 1 of 2

BORING
MEYER PARK-

Inland Saltwater Intrusion Monitoring Wells Project
DATE: 3/12/2009

JOB NUMBER: 6367 | LOCATION: Eggers Drive and Glenmoor Drive

LITHOLOGIC DESCRIPTION GEOPHYSICAL DATA

Short Normal (Ohm-m) 100) (0
Long Normal (Ohm-m) 100) (0

###############################################################

Guard (Ohm-m) 100)
Point Resistivity (Ohm) 50)

###############################################################

-100 —

110 -

-120

10 -

-20 —

-30 —

40

-50 —

-60 —

70 -

-80 —

-90 —

10 -

-20 —

-30 —

40 —

-50 —

-60 —

70 —

-80 —

-90 —

-100 —

110 —

-120

\ TOPSOIL: Topsoil

CL: Clay; moderate yellowish brown (10YR 5/4), low plasticity, dry
@3' Silty Clay; light olive brown (5Y 5/6), low plasticity

@?20" Sandy Clay; light olive brown (53Y 5/6), low plasticity

(@25 color change to moderate olive brown (5Y 4/4)

10 -

-20 —

SC: Clayey Sand; light olive brown (5Y 5/6), silty, moderate to high plasticity, coarse sand up to .2", poorly sorted

(@35 increasing clay content, coarse sand and fine gravel up to .4", subangular

-30 —

CL: Silty Clay; olive gray (5Y 4/2), low plasticity

(@45' mottled moderate olive brown (5Y 4/4) silty clay, moderate to high plasticity, some coarse gravel up to .6"

(@50 color change to moderate olive brown (5Y 4/4), increasing sand content

40

-50 —

SW: Gravelly Sand; poorly sorted, well-rounded to subangular, generally .1" to .2", few gravels up to .5"

-60 —

GW: Sandy Gravel; coarse gravel up to .8", well-rounded to subangular/fractured, very poorly sorted

(@70' gravel fining down to .4", subrounded to subangular, poorly sorted

@75 gravel coarsening up to up to 1.3", well-rounded to subangular, poorly sorted

70 -

SW: Gravelly Sand; sand 1s well-sorted .1" diameter, with coarser fractured gravels

@85' light olive brown (3Y 5/6), some sandy clay, medium to coarse sand and fine gravel up to .6", well-rounded to subangular

-80 —

GC: Clayey Gravel; light olive brown (5Y 5/6) sandy clay, gravel up to .5", subangular

e

-90 —

CL: Gravelly Clay; light olive brown (5Y 5/6) silty clay, moderate plasticity, fine gravel up to .5", subangular/fragmented, poorly sorted

@103' small lens of hard clay
@105' Sandy Clay; color change to moderate olive brown (5Y 4/4), moderate to high plasticity, dry

@110" Gravelly Clay; color change to olive gray (3Y 3/2), well-rounded to subangular gravel up to .3", some subrounded to subangular
coarse sand up to .2", poorly sorted
@115' Silty Clay; olive gray (5Y 3/2), mottled moderate olive brown (5Y 4/4), moderate plasticity

@119 color change to moderate olive brown (5Y 4/4)

-100 —

110 -

-120

.........................................................................................................................................................
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- - - . LOGGED BY: Douglas Young and Brad Buerer | DRILLER: Precision Sampling, Inc. STATE ID: BORING
Inland Saltwater IntrUSIon Monltorlng We"S PrOJQCt ELECTRIC LOG BY: Welenco, Inc. DRILLING METHOD: Mud Rotary 45/1\W-32E011 MEYER PARK-

JOB NUMBER: 6367 | LOCATION: Eggers Drive and Glenmoor Drive DATE: 3/12/2009 HOLE DIAMETER: 8.75" TOTAL DEPTH: 240 feet SHEET: 2 of 2

O S 4 LITHOLOGIC DESCRIPTION GEOPHYSICAL DATA
Q (\) Q"b’ N

P
‘0\\ (O Gamma Ray (GAPI) 200) (0 Short Normal (Ohm-m) 100) (0 Guard (Ohm-m}) 100)
Q Voo° (-...Spontaneous Potential (mV) *) (0 Long Normal (Ohm-m)  100) (0 ... Point Resistivity (Ohm) o0)

##############################################################################################################################

- SP: Fine Sand; moderate olive brown (5Y 5/6), well-sorted o e S e ST S S N W S S S N T S W . NS SN W S S S—

130 - 120 . PSR N O o S W WO W DU S PTOR T NS - T W W W WO DU W 430 < b b ( ____________ S

S SW: Gravelly Sand; moderate olive brown (5Y 4/4) trace clay, coarse sand up to .2", some fine gravel up to .7", subrounded to subangular,
* + & @ poorly sorted

440 L a0 - [ o % *. 140 1 e S e 140 - oo YOS R N W O \ ____________ S —

@145' color change to light olive brown (5Y 5/6), increasing clay content ::, ). \

150 -

150 —+ ('L, Sﬂty C]a}r; olrve gray (5Y 4/2): moderate p]asticity: hjgh 311t content I =00 T i I ............... ............ ............... ﬁ .............. ; ............ .............. 150 —— | * ............... ﬁ .............. ............... ............... ﬁ .............. 150 —+ ﬁ ‘{“H*ﬁ .............. ............... ' ............. ﬁ ..............

)
160 4 160 - 160 - e g A S — 160 - BN 160 - et N e

170 +

170 +— | @170’ color change to moderate olive brown (5Y 4/4), coarse sand interbeds, sand is 1", subangular 170 - L ............... ............... ..... ; .............. ............... .............. 170 -+ ......... ; . - .............. ............... ............... .............. 170 —— ............... g ............... } ............ ..............

180" appearance of fine gravel, up to .5", subangular d -.b
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Inland Saltwater Intrusion Monitoring Wells Project

LOGGED BY: Douglas Young and Stephanie Penn DRILLER: Precision Sampling, Inc.

ELECTRIC LOG BY: Newman Well Surveys

DRILLING METHOD: Mud Rotary

STATE ID:
45/1W-33N003

BORING
NOLL PARK-F

JOB NUMBER: 6367
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LOCATION: Noll Park on Logan Drive

DATE: 5/01/2009

LITHOLOGIC DESCRIPTION*

\

GW: Gravel Road with compacted base 1ill

\

CL: Sandy Clay; Brownish Gray (5 Y 4/1); very fine to fine sand; low plasticity;
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SC: Clayey Sand; Gray Brown (2.5 Y 4/2); medium to coarse sand; multicolor sands; some root matter

CL: Sandy Clay; Olive Gray (5 Y 4/2); coarse to fine sand; sand rounded to sub-rounded; low plasticity

SM: Silty Sand; Multicolored; coarse to fine sand; rounded to sub-angular

GP: Sandy Gravel; Multicolored; poorly sorted; angular to rounded; gravels to 1/2"

CL: Gravely Clay; Light Olive Gray;(5 v 5/2) coarse to fine sand, gravels to 1/2'; angular to sub-rounded; low plasticity

GP: Sandy Gravel, Multicolored; angular to rounded; gravels to 1' diameter; poorly sorted

CL: Sandy Clay; Olive Gray (5 Y 3/2) fine to coarse sand; gravels to 1/2" diameter; angular to-sub rounded; High sand content; low
plasticity

GP: Clayey Gravel, Multicolored; sub-angular to rounded; poorly sorted; high clay content

CL: Sandy Clay; Light Olive Gray (5 Y 5/2); very fine to coarse sand; trace gravels to 1/2" diameter; high sand content; low plasticity.

decreasing gravel content (@ 150 feet

No gravel, decreasing sand content (@) 155

SM: Silty Sand; Multicolored; coarse to fine sand; rounded to sub-angular

*BASED ON LOG FROM: Noll Park-C

HOLE DIAMETER: 8.75"

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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TOTAL DEPTH: 350 feet

(0 Long Normal (Ohm-m)
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GEOPHYSICAL DATA

(0 Short Normal (Ohm-m)  100)
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(0 Point Resistivity (Ohm)
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Inland Saltwater Intrusion Monitoring Wells Project

LOGGED BY: Douglas Young and Stephanie Penn DRILLER: Precision Sampling, Inc.

ELECTRIC LOG BY: Newman Well Surveys

DRILLING METHOD: Mud Rotary

STATE ID:
45/1W-33N003

JOB NUMBER: 6367
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LOCATION: Noll Park on Logan Drive DATE: 5/01/2009

LITHOLOGIC DESCRIPTION*

-180 —

CL: Sandy Clay; Dark Yellowish Green (8G Y 5/2); coarse to fine sand; rounded to sub-angular; low plasticity; moderate silt content
\

GP: Clayey Gravel, Multicolored; gravels to 1/4" diameter; rounded to sub-angular

-190

-200 —

CL: Sandy Clay; Olive Gray (5 Y 3/2) coarse to fine sand; sub-angular to rounded; moderate gravel content; gravels to 1/2" diameter;
rounded to sub angular; low to moderate plasticity

-210 -

SP: Gravelly Sand; Multicolored; coarse to fine sand; gravels to 1/4" diameter; angular to rounded; high gravel content

-220 —

-230 —

\ CL: Gravelly Clay; Light Olive Gray (5 Y 5/2); low to moderate plasticity

GP: Sandy Gravel; Multicolored; poorly sorted; gravels to 1/2" diameter; sand coarse to fine; rounded to angular, some broken pieces

Increasing fine sand to clay content (@) 255 feet

240 —

-250 —

-260 —

CL: Sandy Clay; Light Olive Gray (5 Y 5/2); moderate to fine sand; trace gravels; moderate to high plasticity; trace oxidation

Increasing sand and gravel content (@) 315

-270

-280 —

-290 —

-300 —

-310 —

-320 —

GP: Sandy Gravel; Muliticolored; coarse to medium sand; poorly sorted; gravels to 3/4' diameter; rounded to angular; high percentage of
broken pieces

-330 —

-340 —

CL: Sandy Clay; Grayish Green (10 G Y 5/2), and Light olive gray (5 Y 5/2) moderate to fine sand; trace gravels to 1/4" diameter;
moderate to high plasticity

\

-350

*BASED ON LOG FROM: Noll Park-C

HOLE DIAMETER: 8.75"
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TOTAL DEPTH: 350 feet
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GEOPHYSICAL DATA

Short Normal (Ohm-m)
Long Normal (Ohm-m)
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BORING

NOLL PARK-F

Guard (Ohm-m) 1
Point Resistivity (Ohm)
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Inland Saltwater Intrusion Monitoring Wells Project

LOGGED BY: Douglas Young and Brad Buerer

DRILLER: Precision Sampling, Inc.

ELECTRIC LOG BY: Welenco, Inc.

DRILLING METHOD: Mud Rotary

STATE ID:
5S/1W-4H005

BORING
ROBIN-F

JOB NUMBER: 6367
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LOCATION: Robin Street and Ladner Street

DATE: 3/25/2009

LITHOLOGIC DESCRIPTION

CL: Silty Clay; dark yellowish brown (10YR 4/2), moderate plasticity, dry

@20 increasing fine to medium sand, lower plasticity

™\

SC: Clayey Sand; well-sorted medium sand, subangular to angular/fragmented

CL: Sandy Clay; light olive brown (5Y 5/6), low to moderate plasticity, fine to medium-graimned sand

(@35' color change to dark yellowish brown (10YR 4/2), increasing to moderate to high plasticity

GW: Sandy Gravel; poorly sorted, subrounded to subangular gravel fragments up to .3". Subrounded sands.

@45 increase 1n gravel size, up to .6"

@30 increase 1n coarse gravel size, up to 1"

@35"' well-rounded to subangular gravel up to . 7", increasing sand content

@60 fractured subrounded to subangular sand-sized clasts, generally less than .1".

@65' light olive brown (3Y 5/6), few very sandy clay peds, moderate plasticity, well-rounded to subangular gravels up to .6"

@70' coarse gravel up to 1", well-rounded to angular fragments indicative of gravel greater than 1", poorly sorted, some sand present.

SW: Gravelly Sand; poorly sorted, mostly subangular sand less than .1", well-rounded to subangular/fractured gravels up to .6"

™

GW: Sandy Gravel, poorly sorted fine gravel and coarse sand, few coarse gravels up to .8", gravels are well-rounded to
subangular/fractured.

SW: Gravelly Sand; multicolored, poorly sorted, subrounded fine gravel up to .3", coarse sand up to .2", subrounded to subangular

CL: Sandy Clay; light olive brown (5Y 5/6), high sand content, moderate plasticity.

GC: Clayey Gravel, moderate olive brown (5Y 4/4), moderate plasticity, fine gravel up to .6", subrounded to subangular

@ 100" gravel 1s Tiner than above, increase 1n coarse sand

-100 —

\

SW: Gravelly Sand; light olive brown (5Y 5/6), silty clay, moderate plasticity, coarse sand, gravel fragments up to .6", subrounded to
subangular, poorly sorted

110 —

GC: Clayey Gravel; light olive brown (5Y 5/6), sandy clay, moderate plasticity, poorly sorted fine gravel and coarse sand up to .3",
subrounded

@115 color change to moderate olive brown (5Y 4/4), mottled with olive gray (5Y 4/2) blue silty clay, gravel fragments up to .4"
@120 poorly sorted gravel up to .5", well-rounded to subangular

(@125' color change to olive gray (5Y 4/2), silty, moderate to high plasticity, increasing clay content.

-120 —

CL: Silty Clay; dark yvellowish brown (10YR 4/2) with gray mottling, moderate to high plasticity, trace sand grains up to .2"

-130 —

HOLE DIAMETER: 8.75"
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TOTAL DEPTH: 400 feet

(0 Long Normal (Ohm-m)
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GEOPHYSICAL DATA
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SHEET: 1 of 3

(0 Guard (Ohm-m)
(0 Point Resistivity (Ohm)
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Inland Saltwater Intrusion Monitoring Wells Project

LOGGED BY: Douglas Young and Brad Buerer

DRILLER: Precision Sampling, Inc.

ELECTRIC LOG BY: Welenco, Inc.

DRILLING METHOD: Mud Rotary

STATE ID:
5S/1W-4H005

BORING
ROBIN-F

JOB NUMBER: 6367
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LOCATION: Robin Street and Ladner Street

DATE: 3/25/2009

LITHOLOGIC DESCRIPTION

@145' lower plasticity, coarse sand/Tine gravel interbeds

@155' color change to light olive gray (5Y 5/2), poorly sorted fine gravel and coarse sand

@160 increasing to moderate to high plasticity

@170 color change to olive gray (5Y 3/2), mottled light olive brown (3Y 5/6), moderate plasticity

@185 color change to light olive gray (5Y 5/2), low to moderate plasticity.

140 —

-1290 —

-160

170 -

-180 —

SW: Coarse Sand; multicolored, poorly sorted, subrounded to subangular, fine gravel up to .3"

-190 —

-200 —

CL: Sandy Clay; medium dark gray (N 4), low plasticity

-210 -

SW: Coarse Sand; multicolored, fine gravel, fine sand, subrounded to subangular/fragmented coarse sand, poorly sorted

@225 medium dark gray (N 4), trace sandy clay peds, low plasticity, subrounded to subangular/fragmented coarse sand, with fine gravel
up to .5" and fine sand

@240 gravelly sand, fine gravel up to .4", subangular fragments, coarse sand, subangular

@250 fine gravel up to .5", subangular fragments

-220 —

-230 —

240 —

-250

CL: Sandy Clay; moderate olive brown (5Y 4/4), moderate plasticity, sand up to .2", subrounded to subangular

-260 —

HOLE DIAMETER: 8.75"
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TOTAL DEPTH: 400 feet

GEOPHYSICAL DATA

Short Normal (Ohm-m)
Long Normal (Ohm-m)
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SHEET: 2 of 3
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Inland Saltwater Intrusion Monitoring Wells Project

LOGGED BY: Douglas Young and Brad Buerer

DRILLER: Precision Sampling, Inc.

ELECTRIC LOG BY: Welenco, Inc.

DRILLING METHOD: Mud Rotary

STATE ID:
5S/1W-4H005

JOB NUMBER: 6367
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LOCATION: Robin Street and Ladner Street

DATE: 3/25/2009

LITHOLOGIC DESCRIPTION

@275 color change to light olive gray (3Y 5/2), increasing silt content

@280 color change to moderate olive brown (5Y 4/4), low to moderate plasticity, dry

(@305' color change to light olive gray (5Y 6/2)

270 —

-280 —

-290 —

-300 —

-310 —

-320 —

-330 —

e

SC: Clayey Sand; moderate olive brown (3Y 4/4), silty, moderate to high plasticity, coarse sand up to .2", well-rounded to subangular,
poorly sorted

\CL: Silty Clay; light olive gray (5Y 5/2), moderate to high plasticity

-340 —

GW: Fine Gravel, multicolored, up to .5", subrounded to subangular

370 1

-380 -

-390 1

-400 ——

SC: Clayey Sand; moderate olive brown (3Y 4/4), high sand content of clay, moderate plasticity, coarse sand 1s .1" to .2",

\ subangular/fractured

-390 —

SW: Gravelly Sand; sand 1s .1" to .2", fine gravel up to .3", subangular, poorly sorted, clay stringers

-360 —

CL: Silty Clay; light olive gray (5Y 5/2), moderate plasticity

SM: Silty Sand; light olive gray (5Y 5/2), fine to medium sand, poorly sorted

@385' to 398" Interbedded clay lenses

-370 —

-380 —

-390 —

CL: Sandy Clay; olive gray (5Y 3/2), fine sand and silt, stiff, moderate plasticity, damp

-400

HOLE DIAMETER: 8.75"
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TOTAL DEPTH: 400 feet

(0 Long Normal (Ohm-m)

GEOPHYSICAL DATA

(0 Short Normal (Ohm-m)  100)

100)
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SHEET: 3 of 3

BORING

ROBIN-F

Guard (Ohm-m)

Point Resistivity (Ohm)
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ALAWEDA COUNTY WATER DISTRICT
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Inland Saltwater Intrusion Monitoring Wells Project

LOGGED BY: Douglas Young and Brad Buerer

DRILLER: Precision Sampling, Inc.

ELECTRIC LOG BY: Welenco, Inc.

DRILLING METHOD: Mud Rotary

STATE ID:
5S/1\W-4H004

BORING
ROBIN-C

JOB NUMBER: 6367
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LOCATION: Robin Street and Ladner Street

LITHOLOGIC DESCRIPTION*

DATE: 3/31/2009

HOLE DIAMETER: 8.75"

CL: Silty Clay; dark yellowish brown (10YR 4/2), moderate plasticity, dry

@20 increasing fine to medium sand, lower plasticity

(0 Gamma Ray (GAPI)

(- Spontaneous Potential (mV)

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

TOTAL DEPTH: 260 feet

-10 =

-20 —

™.

SC: Clayey Sand; well-sorted medium sand, subangular to angular/fragmented

CL: Sandy Clay; light olive brown (5Y 5/6), low to moderate plasticity, fine to medium-grained sand

(@35' color change to dark yellowish brown (10YR 4/2), increasing to moderate to high plasticity

-30 —

GW: Sandy Gravel; poorly sorted, subrounded to subangular gravel fragments up to .3". Subrounded sands.

@45 increase 1n gravel size, up to .6"

@30 increase 1n coarse gravel size, up to 1"

@55" well-rounded to subangular gravel up to .7", increasing sand content

@60 fractured subrounded to subangular sand-sized clasts, generally less than .1".

@65' light olive brown (3Y 5/6), few very sandy clay peds, moderate plasticity, well-rounded to subangular gravels up to .6"

@70 coarse gravel up to 1", well-rounded to angular fragments indicative of gravel greater than 1", poorly sorted, some sand present.

40

-50

-60 —

-70 —

SW: Gravelly Sand; poorly sorted, mostly subangular sand less than .1", well-rounded to subangular/fractured gravels up to .6"

[

GW: Sandy Gravel, poorly sorted fine gravel and coarse sand, few coarse gravels up to .8", gravels are well-rounded to

subangular/fractured.

-80 —

SW: Gravelly Sand; multicolored, poorly sorted, subrounded fine gravel up to .3", coarse sand up to .2", subrounded to subangular

CL: Sandy Clay; light olive brown (3Y 5/6), high sand content, moderate plasticity.

-90 —

GC: Clayey Gravel; moderate olive brown (5Y 4/4), moderate plasticity, fine gravel up to .6", subrounded to subangular

@ 100" gravel 1s Tiner than above, increase 1n coarse sand

-100 —

\

SW: Gravelly Sand; light olive brown (53Y 5/6), silty clay, moderate plasticity, coarse sand, gravel fragments up to .6", subrounded to

subangular, poorly sorted

/ -110 —

GC: Clayey Gravel; light olive brown (5Y 5/6), sandy clay, moderate plasticity, poorly sorted fine gravel and coarse sand up to .3",

subrounded

(@115' color change to moderate olive brown (5Y 4/4), mottled with olive gray (5Y 4/2) blue silty clay, gravel fragments up to .4"

@120 poorly sorted gravel up to .5", well-rounded to subangular

@125 color change to olive gray (5Y 4/2), silty, moderate to high plasticity, increasing clay content.

-120

CL: Silty Clay; dark yvellowish brown (10YR 4/2) with gray mottling, moderate to high plasticity, trace sand grains up to .2"

*BASED ON LOG FROM: Robin-F

-130 —
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GEOPHYSICAL DATA

(0 Short Normal (Ohm-m)
(0 Long Normal (Ohm-m)
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SHEET: 1 of 2

(0 Guard (Ohm-m)
(0 Point Resistivity (Ohm)
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Inland Saltwater Intrusion Monitoring Wells Project

LOGGED BY: Douglas Young and Brad Buerer

DRILLER: Precision Sampling, Inc.

ELECTRIC LOG BY: Welenco, Inc.

DRILLING METHOD: Mud Rotary

STATE ID:
5S/1\W-4H004

JOB NUMBER: 6367
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LOCATION: Robin Street and Ladner Street DATE: 3/31/2009

LITHOLOGIC DESCRIPTION*

@145" lower plasticity, coarse sand/Tine gravel interbeds

@155' color change to light olive gray (3Y 5/2), poorly sorted fine gravel and coarse sand

@160" increasing to moderate to high plasticity

@170 color change to olive gray (5Y 3/2), mottled light olive brown (5Y 5/6), moderate plasticity

@185 color change to light olive gray (5Y 5/2), low to moderate plasticity.
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SW: Coarse Sand; multicolored, poorly sorted, subrounded to subangular, fine gravel up to .3"

-200 —

CL: Sandy Clay; medium dark gray (N 4), low plasticity

-210 -

SW: Coarse Sand; multicolored, fine gravel, fine sand, subrounded to subangular/fragmented coarse sand, poorly sorted

@225 medium dark gray (N 4), trace sandy clay peds, low plasticity, subrounded to subangular/fragmented coarse sand, with fine gravel
up to .3" and fine sand

(@240' gravelly sand, fine gravel up to .4", subangular fragments, coarse sand, subangular

@250' fine gravel up to .5", subangular fragments

-220

-230 —

240 —

-200 —

CL: Sandy Clay; moderate olive brown (5Y 4/4), moderate plasticity, sand up to .2", subrounded to subangular
~

-260

*BASED ON LOG FROM: Robin-F

HOLE DIAMETER: 8.75"

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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TOTAL DEPTH: 260 feet

GEOPHYSICAL DATA

SHEET: 2 of 2

100)

(0 Short Normal (Ohm-m)

(0 Long Normal (Ohm-m)
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BORING
ROBIN-C

Guard (Ohm-m)
Point Resistivity (Ohm)
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LOGGED BY: Douglas Young & Stephanie Penn
ELECTRIC LOG BY: Newman Well Surveys

HOLE DIAMETER: 8.75"

DRILLER: Precision Sampling, Inc.

DRILLING METHOD: Mud Rotary
TOTAL DEPTH: 250 feet

STATE ID:
45/1\W-32K014

SHEET: 1 of 2

BORING
SERRA PLACE-C

Inland Saltwater Intrusion Monitoring Wells Project
JOB NUMBER: 6367 | LOCATION: Serra Place DATE: 1/23/2009

LITHOLOGIC DESCRIPTION* GEOPHYSICAL DATA

Short Normal (Ohm-m) 100)
Long Normal (Ohm-m) 100) (0

###############################################################

Point Resistivity (Ohm) 50)

###############################################################
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SM: Silty Sand; Light Olive Brown (5 Y 5/6); fine sand and silt; well graded

CL: Sandy Clay; Light Olive Brown (5 Y 5/6); medium to fine sand; silt; trace organic material; moderate plasticity

increasing sand content (@35 feet

SM: Clayey Sand; Multicolored; contains fine to coarse sand; some silt

CL: Sandy Clay; Medium Dark Gray (IN4); fine to medium sand; low to moderate plasticity
Color change to Light olive gray (5 Y 5/2) (@ 50 feet

-60 —

70 —

-80

SP: Sand; Multicolored; fine to coarse; poorly sorted
decreasing fine sand, some fine gravels (@ 60 feet

increasing fine sand (@ 65 feet

-90 —

-100 —

110 -

-120 —

-130 —

GP: Sandy Gravel; Multicolored; gravels to 3/10"; medium to coarse sand; sub-angular to rounded

SP: Gravely Sand; Multicolored; medium to coarse sand; gravels to 2/10"; gravels sub-angular to rounded

GP: Sandy Gravel, Multicolored; gravels to 4/10"; medium to coarse sand
increasing sand content (@) 100 feet

CL: Sandy Clay; Medium Dark Gray (N4 ), medium to coarse sand; gravels to 3/10"" moderate plasticity

CL: Sandy Clay; Medium Dark Gray (IN4); fine to coarse sand; moderate plasticity

*BASED ON LOG FROM: Serra Place-F
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Inland Saltwater Intrusion Monitoring Wells Project

LOGGED BY: Douglas Young & Stephanie Penn

DRILLER: Precision Sampling, Inc.

ELECTRIC LOG BY: Newman Well Surveys

DRILLING METHOD: Mud Rotary

STATE ID:
45/1\W-32K014

BORING
SERRA PLACE-C

JOB NUMBER: 6367
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LOCATION: Serra Place

DATE: 1/23/2009

LITHOLOGIC DESCRIPTION*

GP: Sandy Gravel, Multicolored; gravels to 3/10"; medium to coarse sand; poorly graded; poorly sorted; angular to rounded gravels

increasing clay content (@ 150

CL: Sandy Clay; Medium Dark Gray (IN4), medium sand; moderate plasticity

decreasing sand content(@170 feet

GP: Sandy Gravel; Multicolored; gravels to 3/10"; medium to coarse sand; poorly sorted; angular to rounded gravels

increasing sand content (@) 215 feet

SP: Gravelly Sand; Multicolored; medium to coarse sand; gravels to 3/10"; sub-rounded to rounded gravels

GP: Sandy Gravel, Multicolored; gravels to 5/10"; angular clasts; medium to coarse sand; sub-rounded to rounded gravels
gravels to 6/10" (@240 feet

GP: Sandy Gravel; Multicolored; gravels to 4/10"; angular clasts

*BASED ON LOG FROM: Serra Place-F

-250

HOLE DIAMETER: 8.75"
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Gamma Ray (GAPI)

(- Spontaneous Potential (mV)
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TOTAL DEPTH: 250 feet
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GEOPHYSICAL DATA

Short Normal (Ohm-m)
Long Normal (Ohm-m)
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Appendix E
Well Development Logs
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LLITHELRT EOOANTY BETER 07/$STHRILT

I MONITORING WELL SAMPLING RECORD

|

WELL 1Dz

As)Iw- zawﬁ_muﬂr@ﬁ DEPTH TO WATER:

TOTAL DEPTH OF WELL:

pROJECT NO: St

PROJECT NAME :&iwale~ Tarusion wi(s

FWELL DIAMETER:

2s”

2.0"

DATE: osl22jo CASING VOLUME:
SAMPLED BY: METHOD OF PURGING: fir it
CUMULATIVE SPECIFIC :
TIME vOL. REMOVED ] TEMPCRATURE pH CONDUCTANCE REMARKS
{GALLONS) =c? {UNITS) {UHHOS/CH ) {COLOR, TURBIDITY & SEDIMENT)

RPN 1500 21.8 8. b 1440 23S NTW,

14255 700 2. &.00 1430 3.3 NTY

1500 4000 25 (, 3.9 1420 42 .7 NTU
NOTES:




(A4//4

HLITHELS LOONTY WETER /STRILT

MONITORING WELL SAMPLING RECORD

WELL 1D |
PROJECT NQ: Saftwdter “Tirmnshn &fl@(}mﬂ'\

Ash— 3ot

rd
DEPTH TO waTER:__ ALS

TOTAL DEPTH OF WELL:

PROJECT NAME: K TWELL DIAMETER: 2.0"
DATE: o414 og CASING VOLUME: ‘
SAMPLED BY:. _J. Puulidy METHOD OF PURGING: Air LT
CUMULATIVE SPECIFIC
TIME Y0 REMOVED { TEMPERATURE pH CONDUCTANCE REMARKS
(GALLONS) (°c?) (URITS) (UMHOS/CM ) (COLOR, TURBIDITY & SEDIMENT)
IGAS [C20 \Sﬁn\l‘ﬂl'! Mucly
o0 (15D sl vecy MHCLT
(453 |00 (5.2 8.0f 1400 sl o fueld: 60 ) Ny
:}_
(545 o |
1S (300 .| 8.2% B0 |l pudey |, 43¢ NTU
s | 200 AL | 826 | @S0 |onll mual, | 670 NTY
NOTES: _ Ghllers s fle@, 0300




m# MONITORING WELL SAMPLING RECORD

HLITHEDR COUNTY ITER DISTRILT

O
weLe o 48)l-2 KCDi‘-(‘(Sa'ra A.—C ) DEPTH TO WATER: 45 3 i
PROJECT NO.Y TOTAL DEPTH OF WELL:
PROJECT NAME: TWELL DIAMETER:
DATE: U L@Sclcw\ Marcn 10,c09 CASING VOLUME:
SAMPLED BY :Bill £ Chad - Precision SemoliyMETHOD OF PURGING:
CUMULATIVE SPECIFIC
TIME VOL. REMOVED § TEMPERATURE pH CONDUCTANCE REMARKS
(GALLONS) (*c) (UNITS) (UMHOS/CM) (COLOR. TURBIDITY & SEDIMENT)
' . out of S ppm
P40 hoo 3.9 Bl | runge o (24 NTU
Out o?‘ ity T\\
wos | 1e0 51 Bk | e SOE 200 NTU
et o 1S oypw
250 2000 (8.0 8.0F | Finme o A cami e 40 MU
U _
p
)

a NOTES: p//"/ /5 (ZS K vrgte as T Cocld a’;%é'f? ro be 9:04 N
e pnied g e ot ey oA Bl M*ﬁa‘rumf pendd thPh &

OlA’).WO;c 55 Bl Mecsured  jeeq i ({17{4)‘"‘@ 6o’ . Mud fro ‘/’AO&. e

;gn" wlt] _dessit.




i

4 fﬁj &
HIIHETR LIl

“ng

MONITORING WELL SAMPLING RECORD

NTY HTTIR D/STRILT
. 4
WELL ID: 4S)IW-GQI\J 00 | DEPTH TO WATER: 443 }
PROJECT NOL: TOTAL DEPTH OF WeLL: 250
PROJECT NAME: TWELL DIAMETER: 2.0"

DATE :_ednosday  March 11, 2001

SAMPLED 8Y:_' J. Bouristu

CASING VOLUME:

METHOD OF PURGING: /tr [T

Y
L

CUMULATIVE SPECIFIC
TIME VO REMOVED | TEMPERATURE pH CONDUCTANCE REMARKS
_(GALLONS) (ec3 (UNITS) LUMHOS/CM } (COLOR, TURBIDITY & SEDIMENT)
0940 (000 14. & 85% 1220 [25 wiu_, (SGPM
2983 (180 IS, 4- 8.28 {’140 19 NTU  ISADm
1200 o . ’ GP '
(4o AZoO¥ 8. | 6.23 A0 |26 MU IS apm
T q j U\
2({S 1306 8.2 8.2] 90 HNTU_, 1§ gpm
[ \)l
10N 2000 8.6 8.1& (220 IS NI O opm
U‘

NOTES: Clarted ‘{’OFEN\O n (-O“‘?\PQ, e @ [S38 oa 3}” .

'
F

(240.57 # fromie)

S




HLEBHEOR COUNTY WETER O7STRICT

- MONITORING WELL SAMPLING RECORD

(A1//4

WELL ID: 4§}IW'3;2N002 DEPTH To WATER:_ 400" _
PROJECT NOL TOTAL DEPTH OF WELL: (350
PROJECT NAME: TWELL DIAMETER: 207
DATE: GBllﬁfoq CASING VOLUME:
SAMPLED BY: Jeromy Baunsie [Gee-Gozo METHOD OF PURGING: -r%Hij
CUMULATIVE SPECIFIC
TIME VOL. REMOVED | TEMPERATURE pH CONDUCTANCE REMARKS
(GALLONS) {°c) (UNITS) {UMHOS/CM ) {COLOR, TURBIDITY & SEDIMENT)
q
1688 | (100 54 | §42 D of ranae] 109pm, 9 NTU
: o 3* Taken
094 1200 (53 .3 O.erﬁ Totnoy (OT\)M /45Mm(o$¢rmm
oss | woo | 11y | g | 0V (g, 155 w10
. , : 3
oD | KOO b | 4.l Dgpm, |3 KTu
0 | 2000 M. | €93 y \Dapm 9 Ty

NOTES:




. MONITORING WELL SAMPLING RECORD
SLBETR CTUNTY IHIER DHSTRIET Ry Meter Stard riend @dm
& 771 \ TIYy=U
I WELL 1D: ’LfS///w-BBJ?m7 DEPTH TO WATER: 5.7
PROJECT NQZ TOTAL DEPTH OF WELL:
PROJECT NAME: Aa|+tucter TafrasioVl TWELL DIAMETER: 27
oATE: Wednesdam MNay A7, 1 CASING VOLUME :
SAMPLED BY Yreedse /)avw\ih_(\fﬁam Mac)METHOD OF PURGING: 2. :rlrﬁ:é;
CUMULATIVE SPECIFIC
TIME vOL. REMOVED TEMPERATURE pH CONDUCTANCE REMARKS
fGALL.DNS'.! (CTop] {UNITS) (UMHOS/CM } (COLOR, TURBIDITY & SEDIMENT)
a5 w 0.6 | 219 | 1350 | Uery clovwed
1210 750 | 2.1 | ©19 | 350 [dirty (he sit)
1350 | looD |2l | g17 1359 /N[ ey dgu‘ég%
1520 | [250 |20:5 §i13 13 | looks cleme 264
1545 | 1500 |2l | 213 |13e0 |76 N SSEE
- [623] [750 | Zo4 | F13 |i360 [5.0 Nt e
{654 | 2000 | Do.7 | £13 | i370 3.4 N7 ater
| NOTES: 5/@}-{0’0’0 1w @%?;%Gﬁ bedon Surddace
A |, G0~ 2,000 o ﬁ’) 756! belos Sa€reg
| Arian Col alobed Tras e produced 5172 Gal.|
” | M R—



|
. m MONITORING WELL SAMPLING RECORD
FTTELDR COUATY BITTER S TRILT ]
) =t
" WELL ID: AKS//W— 29005 DEPTH TO WATER: 33.{
PROJECT NQ: TOTAL DEPTH OF WELL:
PROJECT. NAME : 2 M-lercadenC T/?'/?’/SIM//WI ‘WELL DIAMETER: 2~
DATE Z~ Mooy Zﬁ’ 2001 'CASING VOLUME:

SAMPLED BY: B ) METHOD OF PURGING: LI 7ipits
CUMULATIVE - SPECIFIC
TIME VOL. REMOVED | TEMPERATURE pH CONDUCTANCE REMARKS
{GALLONS) {=c?) (UNITS) {UMHOS5/CM ) {COLOR. TURBIDITY & SEDIMENT)
1o | 500 | o5 .80 | 1340 |0 ~re, CRT
jgs | 7s@ | 197 | 23 | 1360 2L/ nTes Ceater
1205 | 1000 | 204 | %20 | /B350 |p#rer 18 MT b
1330 | jasp | 2o | §49 | 1320 99.9 #lashorn, T P
1355 | (500 | 213 | ¥:1¢ 1332 | 929 Flstoy goregufi 2,
| 1425 1750 | 20.3 | 9.1 | [350 | 727 M7« A3
|qu0 | 2000 | Lo-b |-#= |30 | 67.5 N bl
X L7
| NOTES: d)32735(0 i< Mo Lmder prodte Stewd reed Locdaes {

Arian Colcudades Hhis e is jorp ducdes o 10- & &rH

T A fan Ca\CulaMd Yoo lasY fléOoaX /fﬁ \b 6P (e Awmé

s S )




(A]/4

ﬂlﬂll[ﬂﬂ LCOONTY BWETER OISTRICT

j MONITORING WELL SAMPLING RECORD

| weLL 10:8cbin }Laaefkcx ) ‘SSHm-—OL!HOLI DEPTH TO WATER:

PROJECT NQOZ

PROJECT NAME SeMugader  Toatvusion WeldS TWELL DIAMETER:
M"Jnclgu-t L[/ozot O?

TOTAL DEPTH

4q
OF WELL:

2.0

DATE: CASING VOLUME:
SAMPLED BY:_“~2%_ METHOD OF PURGING: A= Jifting
CUMULATIVE . SPECIFIC \J
TIME YOL. REMOVED | TEMPERATURE PH CONDUCTANCE REMARKS
{GALLONS) (=¢) {UNITS) {UMHOS/CM) (COLOR, TURBIDITY & SEDIMENT)
1S | oo | 2o% |£/2 |I670 |cleer, 1S NTU
o> | 1o | 224 &l 1880 g eren , laoowy
j <40 100 22.0 | & [3 1770 |:_(if vTw (Vldew)
Isao | 1075 | 2222 | gt 1800 | sa n7uw (Bl claws)
1s4ys | 300 | 15,6 | €09 [ 1902 | 53 vrw  (desa)
[6%0 | [0 | 225 g02-| /o0 35 oTU (c/(mm\
- “Tesplas,_ 43105 — _
el Aodoteperent @) OFSTINES _
0735 | 1900 | a1q [ 829 | 1§30 |cleny (bery Bl Cladins
0750 | 2000 | a1 | g1 | (930 |8
Siel_cee@)] 0952 Jhooes b Denolp e sk
— e Cﬁr\«-/(ou_-;d—e_,

NOTES: JLk—'MLmous A doon Feem 1S 4o 129 /Duwohq tentos

LA ok qw g [unh ).

Secsare Sile,

1 G0 Shond Aot o, (W clégn g{) ,

_Ld/deuo bhoMa L\ dpndis




771 7/48

ﬂlﬂllfﬂﬂ LOONTY BETER IiSTRILT

(

MONITORING WELL SAMPLING RECORD

| WELL 1D:_58)lee- O4NO5

PROJECT NQ:
PROJECT NAME : Salteer Tndrotion, \WealsTWELL DIAMETER:

DEPTH TO WATER:
TOTAL DEPTH OF WELL:

327

2

paTE: Dresdee, - Hla1]oo CASING VOLUME :
SAMPLED BY:__PM__ METHOD OF PURGING:fic. LHE~ o
| CUMULATIVE SPECIFIC |
TIME vOL. REMOVED | TEMPERATURE pH CONDUCTANCE REMARKS
' (GALLONS) (°c) . (UNITS) {UMHOS/CM) (COLOR. TURBIDITY & SEDIMENT)
1258 | 400 | 22% | §7¢ | 1200 <l==rs NI NTLC
oS | 700 | 22.4 |« 7 1210 |cleac Vo2 NTw
‘qll 5’0@ 223 < G | 1123 |cleser 1A NTuo
1420 | 900 |[223 |&56G | {220 | cleav 12 NTo
1602 | V200 | g | §.BY | /270 |clesr o NTe—
165 | 126D | 22.0 | .30 | [280 |cresn— 36 WTLC
140 | 575 QG-J{ .93 | 1290 | clean 1A WTe
IL5G | 1D | 24.5 | §.2¢4 | (70 | dlear~|5 pTt
1100 | JaoD| 22.%9 | 525 | I360 | clee 13NTue
NOTES: \30D - Beain ctic liftlog: -
M3 - | cave Jh:) S 4y bg),c‘ro/ W




1

MONITORING WELL SAMPLING RECORD
ﬂ[ﬂllfﬂﬂ LLTUNTY ETTER DiSTRICT
{ WELL !D: NoW 2rk DEPTH TO WATER:
PROJECT NQ: TOTAL DEPTH OF WELL:
PROJECT NAME: 2ot ukiter LrdroslonWBMSWELL DIAMETER: _£-C
DATE: "l’mm Mo 26, 2c09 CASING VOLUME :
SAMPLED BY recision %mcnw\»f( BrianfHec)METHOD OF PURGING: @l i
CUMULATIVE SPECIFIC
TIME VoL REMOVED | TEMPERATURE pH CONDUCTANCE REMARKS
(GALLONS) f{oc? {UNITS) {UMHOS/CM ) {COLOR, TURBIDITY & SEDIMENT)
, Y2y OTee doo Wekh ~ £
45 | 500 | 206 | gad | H2zo M1 TR T Ty
| \ ~ Zi Jook
235 | 000 | 202 | 228 /950 | 220 nmmk., cleag
Ny
1357 | 1250 | 20.% | €1 | /¥50 | Z2.0NTH Sivesl
jdao | /50| 20, | B3 | /760 | 7T M e
' fooK
1950 | [ 750 | 20,9 7.07 | Jqeo | 51 NTw crcle
_1sI5 2000 | 2o | TOT J4eo | G2 nTw LSfE
\'\,
| NOTES: %M?ithjé% /C O = Cﬁm&hﬁ;rmﬁrm 1‘;*)5‘/73?"(;.{7:1/) ‘T-QD'mprxf
4 But r'?' mcnfaml&i Siolozlia, @ ﬂ)aH Pk, Ne scos o damamc,c(
6:4«W(-M<-§ coused by Pre,o,mah 'DV: L ﬂ hic <he  Ae Mo/
}\/6.:! Aoy ‘—[’{’\JS s [¥/c¥ie Yistin I J
T _ 7= CJ




Appendix F
Groundwater Sample
Laboratory Results



Alameda County Water District
Laboratory Analysis Report

ID NUMERIC SAMPLING_POINT Well Identification SAMPLED DATE NAME TEXT UNITS
155634 451W-28R03 Fremont Library-F  8/17/2009 10:18 Cl 147.5 mg/L
195634 451W-28R03 Fremont Library-F  8/17/2009 10:18 TDS 842 mg/L
195634 451W-28R03 Fremont Library-F  8/17/2009 10:18 THARD 540 mg/L
196697 AS1W-32E11 Meyer Park-C 9/9/2009 13:50 Cl 375 mg/l
196687 451W-32E11 Meyer Park-C 9/9/2009 13:50 TDS 910 mg/L
196697 451W-32E11 Mevyer Park-C 9/9/2009 13:50 THARD 502 mg/L
196698 451W-32E12 Meyer Park-F 9/9/2009 13:51 Cl 445 mg/L
196698 4S1W-32E12 Mevyer Park-F 9/9/2009 13:51 TDS 1145 mg/L
196698 451W-32E12 Meyer Park-F 9/9/2009 13:51 THARD 614 mg/L
195964 451W-32K11 Serra Place-F 8/25/2009 14:36 Cl 795 mg/L
195564 451W-32K11 Serra Place-F 8/25/2009 14:36 TDS 1655 mg/L
185963 451W-32K14 Serra Place-C 8/25/2009 14:35 Cl 660 mg/L
155963 4S1W-32K14 Serra Place-C 8/25/2009 14:35 TDS 1565  mg/L
195963 451W-32K14 Serra Place-C 8/25/2009 14:35 THARD 980 mg/fL
195800 4S1W-32N01 Blacow-C 8/20/2009 14:28 Cl 152.5 mg/L
195800 451W-32N01 Blacow-C 8/20/2009 14:28 TDS 674 mg/fL
195800 451W-32N01 Blacow-C 8/20/2009 14:28 THARD 380 mg/L
195801 451W-32N02 Blacow-F 8/20/2009 14:29 Cl 1331.3 mg/L
195801 A451W-32N02 Blacow-F 8/20/2009 14:29 TDS 2460 mg/L
195801 A51W-32N02 Blacow-F 8/20/2009 14:29 THARD 1400 mg/L
196012 4S1W-33N02 Noll Park-C 8/26/2009 13:45 Cl 1137.5 mg/L
196012 4S1W-33N0D2 Noll Park-C 8/26/2009 13:45 TDS 2540 mg/L
196013 4S1IW-33N03 Noll Park-F 8/26/2009 13:43 Cl 290 mg/L
196013 4S1W-33N03 Nolt Park-F 8/26/2009 13:43 TDS 820 mg/L
196013 4S1W-33N03 Noll Park-F 8/26/2009 13:43 THARD 580 mg/L
195635 451W-33R07 Margery-C 8/17/2009 11:32 Cl 133.8 mg/L
195635 451W-33R07 Margery-C 8/17/2009 11:32 TDS 826 mg/l.
195635 451W-33R07 Margery-C 8/17/2009 11:32 THARD 510 mg/L
195636 451W-33R08 Margery-F 8/17/2009 11:34 Cl 1925 mg/L
195636 4S1W-33R08 Margery-F 8/17/200911:34 TDS 804 mg/L
195636 451W-33R08 Margery-F 8/17/2009 11:34 THARD 500 mg/L
196076 5S1W-04H04 Raobin-C 8/27/2008 14:32 Cl 350 mg/L
196076 551W-04H04 Robin-C 8/27/2009 14:32 TDS 292 mg/L
196076 5S1W-04H04 Robin-C 8/27/2009 14:32 THARD 670 mg/L
196075 551W-04H05 Robin-F 8/27/2009 14:31 Cl 232.5 mg/L
196075 5S1W-04HO5 Robin-F 8/27/2009 14:31 TDS 708 mg/L
196075 5S1W-04HO5 Robin-F 8/27/2008 14:31 THARD 220 mg/L

&W@Qﬁ»« 10,26 2005

Wate(g_f"ty’- bora oﬁ:yervisor ,\\.\l.l(.g\le..)
Alame hty Water Bistrict




Appendix G
Permeability Laboratory
Reports



PERMEABILITY TEST ( ASTM D5084-90, method C )

Client :  Alameda County

Project 1 Inland SW Intrusion Study
Job#:. 31055
Boring # :  Blacow

Sample#: F Tims (min)
Depth (ft) :  121.5 0 500 1000 1500 - 2000 . 2500 acoo
Date setup for test :  02/04/09 o , ,
Soiltype :  Olive brown clay i |
Specimen: i i
Initial 1 i s S i proee
Totalwt. = 5286 527.3 gms
Ht. =  3.280 3276 in - ‘ E
Avedia. = 2430 in s E |
Area = 4840 4.627 sqin g | i
Volume = 2494 2484 cc. 2 3 . i
Moisture = 20.3 200 % : j :
Total density =  132.3 1325  pef 24l I . ~
Dry density =  109.9 1104  pcf : i i
Gs (Assumed) =  2.70 ; j ;
Void ratio =  0.532 0.526 S | !
% Saturation =  103.0 102.6 i i
a : : :
Head Tail
Area of pipettes = 0.885 0.885 sq.cm.
Sigd = 20
Data reductions: Elapsed Inflow Outflow Inflow /
Time (min}  (c.c.) {c.c.) Qutflow hi{em) h2{cm) Ln(hi/h2) Rt Gradient K20 (cm/sec)
360.0 1.00 0.90 1.11 717.0 714.8 0.00300 0.935 86.0 1.60E-08
990.0 2.50 1.80 1.39 714.7 709.8 0.00682 0.932 B56 1.32E-08
435.0 0.80 0.80 1.00 709.8 708.0 0.00255 0.935 85.2 1.13E-08
1035.0 240 1.70 1.41 708.0 703.4 0.00857 D0.936 84.8 1.22E-08
315.0 0.70 0.70 1.00 703.4 701.8 0.00225 0.949 84.4 1.39E-08

Overall average: 1.33E-08

Signet Testing Labs



PERMEABILITY TEST { ASTM D5084-90, method C )

Client : Alameda County
Project :  Inland SW Intrusion Study
Job#: 31055
Boring#: Blacow
Sample#: F Time (min,)
Depth (ft) :  261.5 0 5 0 15 20 25. 30 35 40 45
Date setup for test :  02/19/09 0 : ; . : : : : ;
Soiltype :  Olive gray sandy siit ! ! ' ' ' ' ! !
Specimen: ! ! ! ! ! B ’ !
Lnitial Final Sl N S e A R
Totalwt. = 4974 4944  gms ! ! ' ! ' ! '
Ht. = 3210 3208 in B e B e R
Avedia. = 2410 in 8 : ! l ! ! ! ! !
Area = 4564 4.551  sq.in g ! ' ! ! ! ! : '
Volume =  240.1 2391 cc. B I St el St SN A S I S
Moisture = 21.7 210 % = ! ! ! : . ! ! !
Total density =  129.3 1200  pcf g 2o AN Ll
Dry density = 106.2 106.7  pof ! ! : ! ! , ! !
Gs (Assumed) = 2.70 ;. ' : ! ; : ' !
Voidratio =  0.588 0.579 Sl i e e N
% Saturation =  100.0 977 : : ! : ! ' !
3 | 1 1 ? ! 1 1 1
Head Tail
Area of pipettes = 0.869 0.865 sqg.cm.
Sigd = 20
Data reductions: Elapsed Inflow Qutflow Inflow /
Time {(min} (c.c.) {c.c) Qutflow hi{crm) h2(cm) Ln(h1/h2) Rt Gradient K20 (cm/sec)
10.0 0.80 0.80 1.00 7254 7235 0.00255 0941 89.0 4. 80E-07
10.0 0.70 0.70 1.00 7235 7218 0.00223 0.941 B8.8 4.21E-07
10.0 0.60 0.60 1.00 7219 7205 - 0.00192 0.941 B8.6 3.862E-07
10.0 0.70 0.70 1.00 7205 71889 0.00224 0941 884 4 23E-07
10.0 0.70 0.70 1.00 7189 7173 0.00225 0.941 88.2 4.24E-07
Qverali average: 4 22E-07

Signet Testing Labs



Client :

Project :

Job # -

Boring # :

Sample # :

Depth {ft} :

Date setup for test :
Soil type :

Specimen:

Total wt.

Ht.

Ave dia.
Area
Volume
Moisture
Total density
Dry density
Gs {Assumed)
Void ratio

% Saturation

Area of pipettes
Sig3

Data reductions:

Signet Testing Labs

TS I T OV T O I V| B

PERMEABILITY TEST ( ASTM D5084-20, method C )

Alameda County

Inland SW Intrusion Study
31055

Blacow

F

391

02/19/09

Light olive gray clay

Initial Finail
489.5 486.8 ams
3.080 3.086 in
2.410 in
4,564 4550 sq.n
228.8 2278 c.c.
18.8 181 %
133.5 133.3  pcf
112.4 112.9 pef
2.70
0.498 0.493
101.5 9.2
Head Tail
0.858 0.869 sqg.cm.
20
Elapsed Inflow Qutflow Inflow /
Time {(mim)  (c.c.) {c.c.) Qutflow
305.0 1.30 1.00 1.30
990.0 3.20 3.00 1.07
420.0 1.30 1.50 0.87
1005.0 310 2.90 1.07
435.0 1.40 1.30 1.08

Time (min.)
1] 500 1000 1500 2000 2500 3000
o : : : i f
s pat U S S
S P U S SRS S SO
ot oo S LB AR -
& ; : } i :
gy T TR T YT S
2 1 ! ! 1
2 spo-eae I Do bomms-- oo
2 | | : ) :
Y R mee R R R
: | | , :
T T T HE— HE oot
S SR S S N S— -
. . | | S
hifcm) h2{cm) Ln(h1/h2) Rt Gradient K20 (cm/sec)
7206 717.9 0.00371 0.233 927 2.16E-08
717.9 710.7 0.01006 0.943 920 1.82E-08
7107 707.5 0.00457 0.951 914 1.97E-08
707.5 700.5 0.00987 0.852 907 1.78E-08
700.5 £897.4 0.00448 0.856 901 1.87E-08
Overal average: 1.92E-08




PERMEABILITY TEST ( ASTM D5084-90, method C )

Client: Alameda County

Project :  Inland Saltwater Intrusion Project
Job#: 310585

Boring#: Fremont Library

Sample # Time (min.}
Date setLijef%trhth[ gg ;]1 9/09 ‘ o 2000 4000 8000 - B00D 10000 12000
: o ; t ; ;
Soiltype :  Olive gray clayey silt ’ ! ! '
Specimen; N I S . R
Initial Final ! ! ! !
Total wt. = 491.6 4914  gms 2l N . L !
Ht. =  3.000 2995 in - : Co e TTTTTTT
Avedia. =  2.390 in e ! ,
Area = 4488 4474  sqin e i e e e s Rt
Volume = 2208 21986 cec. 3 , ;
Moisture = 17.9 17.9 % S e N S e
Total density = 139.0 1396  pof y ! !
Dry density = 117.9 1184  pcf Sto-m--- i T T TR T T e e o g
Gs (Assumed) = 2.70 : '
Voidratio =  0.429 0.423 L LR R L T bl
% Saturation = 112.7 114.2 , : ' ' '
7 1 1 1 1 1
Head Tail
Area of pipettes = 0.875 0.879 sg. cm.
Sig3 = 20
Data reductions: Elapsed Inflow Outflow Inflow /
Time (min)  {c.c.) {c.c.) Qutfiow hi{cm} h2{cm) Ln{h1/h2) Rt Gradient K20 (em/sec)
5730.0 3.90 3.30 1.18 89.7 81,5 0.08607 0952 112 3.07E-08
1375.0 0.90 0.90 1.00 81.5 79.4 0.02553 0.962 10.6 3.44E-08
1435.0 0.90 (.80 1.13 79.4 77.5 0.02472 0957 10.3 3.17E-08
1510.0 0.90 0.80 1.13 77.5 75.5 0.02535 0.953 101 3.08E-08
1440.0 0.80 0.70 1.14

755 73.8 0.02292 0.949 8.8 2.91E-08

Overall average: 3.14E-08

Signet Testing Labs



PERMEABILITY TEST ( ASTM D5084-90, method C )

Client :  Alameda County

Project . inland Saltwater Intrusion Study
Job#: 31055

Boring# :  Fremont Library

Sample # : Time (min)
Date Set[}?}ef];tljtg:)t ggﬁi 9/00 ) 0 1000 2000 3000 4000 - 5co0 6000 fooa B80CO
. 0 t t } } T t 1
Soiltype :  Grayish brown clay : ! ; ! ! ' ! !
Specimen: N Hal U it St St it et
Initial Final L e i el st SRR e UG L N
Totalwi. = = 2229 2204 gms ) ! ! ’ ! ! ! !
Ht. = 1.370 1.366  in - 6“‘““{‘"‘:’ S St il Sttt
Avedia. =  2.400 in 8 gl ___ R G,
Area =  4.526 4496  sa.in g ! ' : ' ! ! !
Volume =  101.6 1006 c.c. T S S At el Nl Al A b
Moisture =  17.5 162 % 2o RS S N N N N SR B
Total density =  136.9 136.7  pcf & : ! ! ; , ! :
Drydensity = 1185 1177 pcf I N
Gs (Assumed) = 2,70 L Sl tiala kel F FESTSUSE ERPES Uy RN . N
Void ratio = 0.448 0.432 : ' : : : ! ,
% Saturation =  106.0 101.2 A A
- 20 1 1 t T 1 1 1
Head Tail
Area of pipeties = 0.873 0.863 sg.cm.
Sig3 = 20
Data reductions: Elapsed Inflow Qutflow Inflow / :
Time (min) ({c.c) (c.c.) Outflow h1{cm) h2({cm)  Ln{h1/h2) Rt Gradient K20 (cm/sec)
1430.0 4.00 3.80 1.05 90.7 81.7 0.10436 0957 - 248 B.04E-08
1510.0 3.50 3.90 0.90 81.7 73.1 011026  0.953 223 6.02E-08
1440.0 4.20 3.60 1.17 731 64.2 013100 0.948 198 7.47E-08
2815.0 6.40 6.30 1.02 64.2 495 025876  0.953 164 7.58E-08
1440.0 3.00 2.90 1.03 - 485 427 0.14756 0953 13.3 8.45E-08

Overall average: = 7.11E-08

Signet Testing Labs



PERMEABILITY TEST ( ASTM D5084-80, method C)
Client :  Alameda County
Project :  Inland Saltwater Intrusion. Study
Job#: 31055
Boring #:  Fremont Library
Sample # : ' . .
Depth (1) - 300 2000 a::::' ) (mi:c-:}u 7000
Date setup for test : 05/19/09
Soil type :  Grayish brown clay '
Specimen:
Initial Final
; Totalwt. =  287.9 286.7 gms
E Ht. = 1790 | 1.785 in -
: Avedia. =  2.370 in b
Area = 4413 4390 sqin 2
Volume = 1295 1285 c.c. 3
Moisture = 17.1 166 % e
Total density = 1388 130.3  pcf &
Dry density = 118.5 1185 pcf
Gs (Assumed) = 2.70
Void ratio = 0.421 0.410
o, Saturation = 108.4 109.2
i Head Tail
i Area of pipettes = 0.856 0.873  sq. cm.
Sig3 = 20
Data reductions: Elapsed Inflow Quiflow inflow /

Time (min)  {c.C.) {c.c) Qutflow hi !cm) h? (cm)  Ln(h1/hz) Rt Gradient K20 (cm/sec

1340.0 1.40 1.40 1.00 90.9 8786 0.03630 0850  18.7 3,00E-08
1435.0 1.60 1.40 1.14 87.6 84.2 0.04044 0.957 188 3.11E-08
1510.0 160 1.50 41.00 84.2 80.7 0.04212 0053 182 3.07E-08
1440.0 1.50 1.50 1.00 80.7 77.2 0.04397 0049 174 3.34E-08
2815.0 2.70 2.70 1.00 77.2 71.0 0.08438 0.953 - 16.3 3.29E-08

Overall average: 3.16E-08

ainnet Testing Labs



PERMEABILITY TEST ( ASTM D5084-20, method C )

Client :  Alameda County

Project :  Inland Saltwater Intrusion Study
Job#: 31055

Boring#: Fremont Library

Sample # ; : “Time (min.)

Date Setu[i))ef%t:]tg;)t g;ﬂ 9/09 . 0. 1000 2000 3000 4000 . 5000 6000 7000 800G
Soiltype :  Grayish brown clay ° E i; i ': : : :
Specimen; R N -

Initial Final 02d oo N S S SO SRS R
Totalwt. = 483.7 4976 gms ' ! ! ' : ! :
Ht =  2.990 2986 in B e U e o
Avedia. =  2.400 in Soalo__ L NG L I I
Area = 4526 4512  sq.in g ! ' ! ' ! ' !
Volume = 2217 - 2207 cc. R N moo o mme
Moisture = 17.2 181 % % 08 -un- TP I IR DN . I [
Total density =  138.9 140.7  pcf z ! ! ; ! : ‘ !
Dry density = 118.5 119.1  pef o It d ittt i RN oo sttt
Gs (Assumed) = 2.70 98 1---- ] T Tl SR pUU S U
Void ratio =  0.422 0.415 . ' ! ! ! ! : !
% Saturation =  110.2 118.0 e I i A s S S S
3 1 3 1 1 1 H i
Head Tail
Araa of pipeltes = 0.867 0.856 sqg.cm. R
Sig3 = 20
Data reductions: Elapsed Inflow Ouiflow Inflow /
Time (min) (c.c.} {c.c) Qutflow hi{cm) h2(cm) Ln{hi/h2} Rt Gradient K20 (cmisec)
1435.0 0.20 0.20 1.00 80.7 90.3 0.00513 0.957 11.9 6.40E-09
1510.0 0.20 0.20 1.00 90.3 89.8 0.00518 0.953 11.9 6.09E-09
1440.0 0.20 0.20 1.00 89.8 89.3 0.00518 0949 118 8.39E-09
2815.0 0.50 0.30 1.67 89.3 88.4 0.01043 0953 117 6.60E-09

1440.0 0.20 0.20 1.00 88.4- 88.0 0.00527 0953 1186 6.52E-08

Overall average: 6.40E-09

Signet Testing Labs



Client ;

Project ;

Job #

Boring # :

Sample # :

Depth {ft) :

Date setup for test :
Soil type :

Specimen;

Total wi.

Hi.

Ave dia.
Area
Volume
Moisture
Total density
Dry density
Gs (Assumed)
Void ratio

% Saturation

Area of pipeties
Sig3

Data reductions:

Signet Testing Labs

A T U | 4 O | A S | B 1}

PERMEABILITY TEST ( ASTM D5084-90, method C )

Alameda County

Inland Saltwater Intrusion
31055

Margery & Blanchard

110
D4/20/08
Olive gray clay

" Time (min.)

400 600 BoD 1000 1200 1400 1600

______________

- ———

. --Tr-"TT- -

Initial Final
526.0 5231 gms AR
3.300 3296 in R N
2.430 in 4
4.640 46827  sq.in g 8
2509 2439 cc. 2

20.5 19.9 % SRl I
130.8 1306 pef R TS I AR R
108.5 109.0  pcf : !

270 : - ook
0.552 0.546 el L
100.4 98.2 : ! !

15 1 1 1

Head Tail

0.873 0.863 sg.cm.
20

Elapsed Inflow Ouiflow Inflow /

Time (min) (c.c.) {c.c.) Ouiflow hi(em) h2(cmy Ln(hi/h2)

120.0 2.00 1.50 1.33 7220 718.0 0.00560

120.0 1.70 1.20 1.42 7180 71486 0.00466

120.0 1.40 1.20 1.47 7146 711.6 0.00420
1070.0 14.50 12.80 1.13 7118 680.2 0.04518

60.0 1.00 0.80 1.25 680.2 678.1 0.00305

Rt Gradient K20 (cm/sec)
0.952 86.0 9.00E-08
0.949 8586 7.48E-08
0.940 85.2 6.67E-08
0.941 83.1 8.06E-08
0.947. 811 9.77E-08
Overall average: 8.20E-08. ..




PERMEABILITY TEST ( ASTM D5084-20, method C )

Client :  Alameda County
Project :  -Inland Saltwater Intrusion
Job#: 310565
Boring# : Margery & Blanchard -

Sample # Time {min.)
Depth (ﬁ:) . 250 a 200 400 600 800 1000 1200 1400 1800
Date setup fortest :  04/20/09 . , ; .
Soiltype :  Grayish brown clay ' '
Specimen:
Initial Final
Total wt. = 5347 5312 gms
Ht. = 3.300 3.296 in .
Avedia. =  2.43D in s
Area = 4640 4627 sq.in g
Volume =  250.9 2499 cc 3
Moisture = 18.2 175 % S
Total density =  133.0 1326  pcf i
Dry density = 112.5 112.9  pef
Gs (Assumed) = 2,70
Void ratio =  0.498 0.452
% Saturation = 58.9 85.8
Head Tail
Area of pipetles = 0.856 0.873 sg.cm.
Sigd = 20
Data reductions: Elapsed Inflow Outflow Infiow /
Time (min}  (c.c) {c.c) Dutflow h1(em) h2{em} Ln(h1/h2) Rt Gradient K20 (cm/sec)
120.0 0.70 0.50 1.40 7216 7202  0.00193 0.952 86.1 3.09E-08
120.0 0.50 0.50 1.00 720.2 719.1 0.00181 0.949 86.0 2.57E-08
120.0 -0.40 0.40 1.00 719.1 718.2 0.00129 0940 858 2.04E-08
1065.0 410 3.80 1.05 7182 . 7089 0.01298 0.941 B5.2 2.32E-08
60.0 0.30 0.20 1.50 708.9 708.3 0.00082 0.947 B4.7 2.61E-08

Overall average: 2,52E-08

Signet Testing Labs



Client :

Project :

Job#:

Boring # :

Sample # :

Depth (i) :

Date setup for test :
Soil fype :

Specimen;

Total wi.

Hi.

Ave dia.
Area
Volume
Moisture
Total density
Dry density
Gs (Assumed)
Void ratio

% Saturation

Area of pipettes
Sig3

Data reducticns:

YO T VO nounn

n

PERMEABILITY TEST ( ASTM D5084-90, method C)

Alameda County

Inland Saltwater intrusion

31055

Margery & Blanchard

350
04/20/09
Olive brown clay

Initial Einal
5412 541.5
3.300 3.296
2.430

4,640 4.627
250.9 249.9

17.3 17.4

134.6 135.2
114.7 115.2
2.70

0.469 0.483
99.8 1015
Head Tail
0.867 0.856

20
Elapsed Inflow
Time (min)  (c.c)

120.0 0.20
120.0 0.20

1055.0 210
325.0 0.60
187.0 0.50

gms
in

sq.in
c.c.
%
pcf
pef

sq. CIm.

Quiflow
(c.c

0.20
0.20
2.20
0.60
0.40

Inflow /
Dutflow

1.00
1.00
0.85
1.00
1.25

r Titme {min.)
| 0 200 400 600 BOO 1000 1200 1400 1600 1800
: 0w t B s et E ; e e
l : o
| osf---d S
: o o
AR R S AR R
t’; ) ; . ‘ f : ! ! !
TR SR R e R SRR
E 1 1 1 1 1 1 ! i
= ! £ 1 3 1 1 i
[} 1 : i 1 f - : .
A R e e 'r-‘-“T'—-"{
z 1 1 i 1 1 . : i
k= 1 H 1 1 i + | i
[ 1 1 H 1 ) s 1 !
S St S e S S TR
O T N S S S
a8 i \ : : \ i } .

_
h({cm) h2(cm) Ln(h1/h2) Rt Gradient K20 {cm/sec)
7201 7198 0.00065 0.943 86.0 1.02E-08
719.6 719.2 0.00085 0.936 858 1.01E-08
719.2 714.2 0.00697 0.937 85.6 1.25E-08
714.2 712.8 0.00195 0.935 85.2 1.13E-08
712.8 7.7 0.00147 0.926 8541 1.46E-08

Overall average: 1.17E-08




PERMEABILITY TEST ( ASTM D5084-90, method G )

Client : ~ Alameda County

Project :  Inland Saltwater Intrusion
Job#: 31055
Boring#: Meyer Park

Sample#: F _  ime (min)
DEpth (ﬂ) : 131 - 0 D.02 0.04 0.06 U.GE 0.1 0.12 0.14
Date setup for test :  03/06/09 . ' 01 ; + | 4 I
Soiltype :  Grayish brown sand ' ' ! ! :
Specimen: L e NS (R
Initil ~ Final | ; : -
Totalwt. = 666.1 B56.7 gms R el S M IR Ao
Ht. = 4510 4505 in - ! ! !
Avedia, =  2.390 in B A N RRRREEEEEEER omo-- b 5
Area =  4.488 4479  sq.in g . ! : §
Volume = 3317 3307 cc - I T SR
Moisture = 27.4 256 % s : ; ;
" Totatdensity =  125.3 1239  pof i B oo R N T P
Dry density = 98.3 986  pcf I O R R A A
Gs (Assumed) = 2.70 ! ! ! ! ! ;
Void ratio =  0.713 0.708 o o e L [ LNl
% Saturation = 103.8 97.7 : : , X ! i
. 8 ' ! ' ! ! !
Head Tail . ' o
Area of pipeties = 0.869 0.865 sq.cm. '
Sig3 = 20
Data reductions;: Elapsed  Inflow Outflow Inflow / _ _
Time (min) (c.c) {c.c.) Ouiflow h1{cm) h2(cm) Ln(hi/h2) Rt Gradient K20 (cm/sec)
0.0 1.80 1.80 1.00 7231 7189 0.00576  0.270 63.0 571E-04
0.0 1.20 1.20 1.00 718.9 716.2 0.00386  0.970 82.7 5.10E-04
0.0 1.70 1.60 1.06 7162 7123 0.00533 0970 624 5.4BE-04
0.0 2.30 2.40 0.96 7123 7069 0.00764° 0970 820 5.30E-04
0.0 2.00 2.00 - 1.00 706.9 7023 000655 0.970 816 5.19E-04

Overall average: 5.36E-04

Signet Testing Labs



Client :

PERMEABILITY TEST ( ASTM D5084-20, method C )

Time (min.)
0.6 0.8

1.2 1.4

inihadiull

Rt

0.946 .

0.946

0946

0.948

Alameda County
Project :  Inland Saltwater Intrusion
Joh#: 31055
Boring#: Meyer Park
Sample#: F
Depth (ft) : 161 0 02 o4
Cate setup fortest :  03/06/09 0y -+ :
Soil type :  Olive gray sandy silt '
Specimen: ' _ 08 = ~=\gim- - - A
Initial Final
Totalwt. =  557.2 561.3 gms R N
Ht = 3.510 3,505 in R 7.3 SR S N
~ Avedia. =  2.390 : i b
Area = 4488 4476 sa.n g 2y----rmooseeooe
Volume =  258.1 2571 c.c. 3 25
Moisture = 17.8 185 % s T T
Total density = 134.7 136.2 pof D R T SO S
Dry density = 114.5 115.0 pcf )
Gs (Assumed) = 2.70 it
Void ratio =  0.471 0.466 Al .
% Saturation =  100.9 107.2 : :
45 ! !
Head Tail _
Area of pipettes = 0.871 0.877 sq.cm.
Sig3 = 20
Data reductions: Elapsed Inflow Qutflow inflow / ' '
Time (min)  {c.c) (c.c.) Dutflow 1 {cm) h2{em} Ln{h1/h2)
0.3 1.00 1.00 1.00 - 7227 7205 0.00317
0.3 1.00 1.00 1.00 7205 7182 0.00318
0.3 1.00 1.00 1.00° 7182 7159 0.00319
0.3 1,00 1.00 1.00 715.9 713.6 0,00320
0.4 1.00 1.00 1.00 7138 7113 0.00321

Signet Testing Labs

- 0.946

Gradient K20 (cm/sec)
81.0 2.24E-05
80.8 2.13E-05
80.5 2.04E-05
80.3 2.04E-05
80.0 1.85E-05

2.08E-05

‘Overall average:

o



PERMEABILITY TEST ( ASTM D5084-20, methed C )

Client: Alameda County
Project :  Inland Saltwater Intrusion
Job#: 31055
Boring # : Meyer Park

Sample#: F Time (min)
Depth (ft) : 271 o 50 100 150 . 200 250 aco
Date setup fortest :  03/06/09 : 0 : : ; a X
Soil type : : ) L ! : ! !
Specimen: : L Eia mooTs T i it E i
Initial FLE\[ D24 ———-— o " ‘Ii ______ =_ ______ : ______ ‘; hhhhhh
Totalwt. .= 5642 5632 gms ! ! ! ! !
Ht. = ~ 3.510 3.506 in S AN T rTT T T 1o
Avedia. =  2.410 in YR o L v IR LI
Area =  4.564 4552  sq.in g ! ! ! : !
Volume = 2625 2615 c.c. 205 = HaNgla [ Rl I
Moisture =  20.1 19.9 % T ] R SR o2 R - LS
Total density = 134.1 134.4  pef r ! ! ' ' !
Dry density =  111.7 1121 pof Ll I it A N T 1T
Gs (Assumed) = 270 08+ --~—— ———— - LI R — - N A
Void ratic =  0.508 0.503 ! : ' ! !
% Saturation =  108.7 106.8 Sl I (TmTTmAmosm oo = 1o
1 1 1 1 1 1
Head Tail
Area of pipettes = 0.885 0.885 sg.cm.
Sig3 = 20
Data reductions: Elapsed Infiow Outflow Inflow / '
Time (min)  {c.c.) {c.c.) . Outflow h1(cm} h2{cm) Ln{h1/h2) Rt Gradient. K20 {cm/sec)
§0.0 0.40 0.20 2.00 718.1 7174 0.00094 0984 BODG 3.39E-08
60.0 0.30 0.30 1.00 717.4 716.7 0.00095 0.970 80.5 3.42E-08
60.0 0.20 0.20 1.00 716.7 7163  0.00063 0D.974 805 © 2.20E-08
60.0 0.20 0.20 1.00 716.3 7158 0.00063 0978 B804 2.30E-08
1095.0 3.80 3.40 1.12 715.8 707.7 - 001143  0.968 79.9 2.26E-08
QOverall average: 2.73E-08

Signet Testing Labs



Specimen:

Total wi.

- Ht.

Ave dia,
Area
Volume

" Moisture
Total density
Dry density
Gs (Assumed)
Void ratio

% Saturation

Area of pipeites
Sig3

Data reductions:

Signet Testing Labs

Ciient :

Project :

Job #:

Boting # :

Sample # :

Depth {ft) :

Date setup for test ;
Soil type ;

TSR T SN VA O T (O | T [ I

PERMEABILITY TEST ( ASTM D5084-90, method C))

Alameda County

Inland Saltwater Intrusion
31055

250

aoc

K20 (cm/sec)

Meyer Park
F Time {rnin.)
381 0 100 150 200
03/06/09 0 ‘
Initial Final o2 ,
559.4 560.8 gms \-\
3.570- 3.566 in -~ 0.4 B T -
2.400 , in )
4,526 4514  sqin g \\ ~
264.8 263.8 c.C. 2 08 - :
18.6 189 % - 4
131.8 1327  pef 2 08 e
111.2 1116  pcf
2.70 -
0.515 0.509 Y
97.3 989
1.2
Head Tail
0.885 0.885 sg.cm.
20
Elapsed Inflow Outflow Inflow / :

Time (min) (c.c) . {c.c.) QOutflow hi{ecm) h2{cm) Lnthi/h2) Rt Gradient
60.0 0.30 0.30 1.00 7197  718.0 0.00094 0.932 794
62.0 0.30 0.20 1.50 719.0 718.4 0.00079 0.927 79.4
61.0 0.30 0.20 1.50 718.4 717.9 0.00079 0.921 793
68.0 0.30 0.40 0.75 717.9 7171 - 0.00110 0926 79.2

784.0 3.50 3.50 1.00 717.1 709.2 0.01110 0.938 787

Overall average:

3.36E-08
2.70E-08
2.72E-08
3.44E-08
3.04E-08

3.06E-08




Client ;

Projecit :

Job # :

Boring # :

Sample # :

Depth (ft) :

Date setup for test :
Soil type :

Specimen:

Total wi.

Ht,

Ave dia.
Area
Volume
Moisture
Total density
Dry density
Gs (Assumed)
Void ratio

% Saturation

Area of pipeties
Sig3

Data reductions:

Signet Testing Labs

mouononowonnnnuu

¥
b
‘!
PERMEABILITY TEST ( ASTM D5984—90, method C )
Alameda County
Inland Saltwater Intrusion

i
i
31055 ‘
Robin ' S L
F !
141 ! Time (min.)
03/25/00 i a 20 40 ' 60 80 100
i 0 gt ; ; e e
Olive gray silt with clay ; l ‘ ' ! ;
H 0.5 . :
Initial Final !
605.3 5924 gms i " g
4.000 3996 in ~ 15
2.410 in 3
4.564 4553 sq.in 2 2y
299.1 2081 cc 2 25 | :
26.0 233 % - !
126.3 124.0  pef ; L 34
100.2 100.5  pef j[ j
2.70 ' | et e R N F
0.681 0.676 N R R S S )
103.1 93.2 ' ' :
i 4.5 ! _—
Head Tail ; o
0.867 0.856 sq.cm. |
|
20 !
Elapsed Inflow Qutflow Inflow /
Time (min} (c.c} (c.ey - Ouiflow hi{ecm} h2{cm) Ln(h1/Mh2} Rt Gradient K20 (cm/sec)
- 1
25.0 1.00 1.00 1.00 7214 7190 0.00322 0847 71.0 3.03E-07
25.0 1.00 1.00 1.00 7190 71687 0.00323 0848 707 3.04E-07
20.0 1.00 1.00 | 1.00 7167 7144 0.00324 0948 70.5 3.82E-07
20.0 1.00 1.00 | 1.00 7144 7121 0.00326 0.849 703 3.83E-07
20.0 1.00 1.00 1.00 7121 709.7 0.00327 0951 700 3.85E-07
Overall average: 3.51E-07




PERMEABILITY TEST ( ASTM D5084-90, method C )

Client :  Alameda County
Project :  Inland Saltwater Intrusion
Job#: 31055
Boring# : Robin

Sample#: F Time (miny :
Depth () : 281 : 0 50 100 150 200 250 300 350 400 i
Date setup fortest :  03/25/09 9 . : : : : , s
Soiltype :  Olive brown clay ! ! : : ! ' :
Specimen; ; X : : X ! :
M Final (1Y J TR | S U U - e
Totalwt. =  B01.6 800.6  gms ; ! ‘ : ; ; :
Ht. =  3.740 3736  in ~ - ) : : ; : :
Avedia. = 2410 in PR A I A T
Area = 4.564 4553 sq.n g ! ! : ; : : ! !
Volume =  279.7 2787 cc. 3 ! ! : ' - ‘ ; 1
Moisture = 18.4 182 % 2 154---- AR IS SN SRR N SIS B
Total density =  134.2 1345  pef = ! ; : ; ; ; .
Dry density =  113.3 137 pef : : j ; ; ; !
Gs (Assumed) = 2.70 P3RS SR R P S
Void ratio =  0.487 0.481 ! ! ' ' : ; ’
% Saturation =  102.2 102.3 ' ! : : : ' }
25 ’ . e . ! i
Head Tail ) : B
Ares of pipettes = 0.8586 0.873 sg.cm.
Sig3 = 20
Data reductions: Elapsed Inflow Outflow Inflow /
Time {min} ({e.c) {c.c.) OQutflow hi{cm} h2{em) Lnth1/h2) Rt Gradient K20 (cm/sec)
80.0 0.50 0.50 1.00 7204 7193 0.00181 0.973 758 4.04E-08
90.0 0.50 0.50 1.00 719.3 7181 0.00161 0.971 5.7 4.04E-08
90.0 0.50 0.50 1.00 718.1 717.0 0.00181 0.964 758 4.02E-08
80.0 0.50 0.50 1.00 717.0 715.8 0.001862 0.954 75.5 3.98E-08
90.0 0.50 0.50 1.00 7158 7146 0.00162 09489 754 3.97E-08

Overall average: 4.01E-08
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PERMEABILITY TEST ( ASTM D5084-80, method C))

Client : Alameda County
Project :  Inland Saltwater Intrusion

Job#: 31055
| Boring#: Robin
Sample#: F : i -
Depth (#) : 400 0 50 100 150 Im?zé:}n " 250 300 350 400
Date setup fortest :  03/25/09 0 , : : , , ; :
Soil type :  Olive gray clayey silt ! ! ' '
Specimen: E :I : :
Initial Final S R N R
Totalwt. = _ 590.4 580.7 gms o ; P
CHt. = 3.730 3726 in =04 3 ' [
Avedia. = 2410 in 8 ! ! !
| Area = 4584 4553  sq.in 2 ' ! !
§ Volume = 2789 2779 cc. cR it i S N S roo
: Moisture = 20.8 188 % = ! : v !
| Total density = 132.1 130.4  pcf Foslo - (AR NP SO NN o A A S
' Dry density = 108.4 109.8  pcf . : !
| Gs (Assumed) = 2,70 K I | ;
Voidratio =  0.540 ~0.535 L T e e S et Sl B N
; % Saturation =  103.7 94.7 ' ' : ; : j !
, 12 1 ! ! 1 : 1 '
5 Head Tail
| Area of pipettes =  0.885 0.885 sq.cm.
i Sig3 = 20
| -
L Data reductions; Eiapsed  Inflow Qutflow Inflow / i
| Time {miny {c.c) (c.c) Dutflow hi{em} h2{cm) Lnth1/h2) Rt Gradient K20 {cm/sec)
5 80.0 0.30 0.30 1.00 713.6 712.9 0.00095 0.962 75.4 2.41E-08
i - 80.0 0.30 0.30 1.00 712.9 712.2 0.00095 0.953 75.3 2.38E-08
! 90.0 0.30 0.20 1.50 712.2 7117 0.00079 0.940 75.2 1.97E-08
i 95.0 0.20 0.30 0.67 M7 711 0.00079  0.822 752 1.83E-08
‘ 85.0 0.30 0.30 1.00 7111 710.4 0.00095 0.911 75.1 2 43E-08

]
1
i

Overall average: 2.21E-08
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