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EXECUTIVE SUMMARY

The City of East Palo Alto has a current water supply guarantee of 2,199 acre-feet (AF) annually from the San
Francisco Public Utilities Commission (SFPUC). The City’s 2010 Urban Water Management Plan (UWMP) shows
a current demand of 2,200 AF rising to 2,658 AF in 2015 and 3,400 AF by 2035. Comparison of these values
indicates that the City does not have adequate water supplies to support further growth and economic
development. Moreover, additional guaranteed water is not available from the SFPUC. Potential methods of
increasing supply or reducing demand identified in the UWMP are:

e Water conservation by customers

e Utilization of recycled water for irrigation

e Transfers

e Desalination

e Purchase of additional water rights from other jurisdictions, utilities, and private parties
e Development of local groundwater resources.

With regard to future water conservation, East Palo Alto has two important characteristics: a relatively low per
capita water demand and limited outdoor irrigation. East Palo Alto already has the lowest per capita water
consumption (58 gallons per day) among the 27 Bay Area Water Supply and Conservation Agency (BAWSCA)
municipalities. Accordingly, the potential is limited for reducing water demand relative to available supply. In
addition, there is limited opportunity for the use of recycled water. Parks and school property are typical large
uses and these are limited in East Palo Alto. Nonetheless, the UWMP provides an overview of potential
recycled water opportunities and potential methods to encourage recycled water use. Similarly, the UWMP
outlines transfer and exchange opportunities, which are focused mostly on water shortage conditions.
Desalination also is addressed in the UWMP as a potential future opportunity as other San Francisco Bay area
agencies explore the feasibility of regional desalination.

At this time, the most practical method of increasing supply is development of local groundwater resources.
Sand and gravel aquifer zones, inter-bedded with less permeable clay layers, are present beneath the City and
wells are capable of producing several hundred gallons per minute or more. The City has an existing well,
Gloria Way, that is operable but not in use because of high levels of iron and manganese in the groundwater.
In addition, groundwater is available throughout the City, although comprehensive information regarding the
available quantities and quality is not completely currently available. It is noted that the Palo Park Mutual
Water Company, which lies within the City, has been supplying approximately 1,000 customers with
groundwater from their well field since 1920.

Test pumping of the Gloria Way Well has indicated that it can provide a sustained yield of approximately 300
gallons per minute (gpm). Because of the elevated iron and manganese, a treatment facility would be
required; the existing site has adequate space to accommodate such a facility. The approximate cost for the
design and construction of an iron/manganese removal facility is $2,000,000.

The City’s proximity to San Francisco Bay presents a risk of saline water intrusion and groundwater quality
degradation if groundwater pumping results in excessive drawdown that reverses the natural groundwater
flow direction toward the Bay. Land subsidence also may occur as a result of excessive drawdown. However,
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preliminary groundwater flow simulations indicate that drawdown and associated risks can be minimized by
reducing the well pumping rate or cycling operation. Development of a groundwater management plan and
implementation of a groundwater level and quality monitoring program in and around the City are key steps in
ensuring that groundwater production is sustainable without significant adverse impacts.

Other potential well sites in addition to Gloria Way have been identified and evaluated. The preferred site for
a second well, referred to as Pad D, is located near the intersection of Bayshore Road and Clarke Street in the
Ravenswood 101 Shopping Center. Preliminary hydrogeologic evaluation indicates that a sustained pumping
rate of 500 gpm is possible at Pad D, but this needs to be confirmed by drilling a test well and performing a
pumping test. In addition, groundwater from this test well would be sampled and analyzed to evaluate water
quality and determine if an iron and manganese treatment facility is required. Development of a groundwater
supply at Pad D (including an initial test well investigation, full-scale production well, and 500-gpm iron and
manganese facility) would cost approximately $3,400,000. Project construction costs would be funded through
a combination of grants, loans, and City reserves. The mix of funding options has not been determined at this
time.

In addition to construction costs, there will be future new operation costs. These new operational costs for the
Gloria Way Well are estimated to be approximately $200,000 annually. This assumes continuous well
operation at a rate of 300 gpm.

Overall project development requires further hydrogeologic and engineering evaluations as well as an
environmental review. A groundwater management plan and monitoring program also need to be developed
to ensure long-term sustainability of the groundwater supply, and to qualify for available funding.

Recommendations for next steps and implementation of the project are listed below:

e Groundwater management and protection is strongly recommended to ensure that the
continued highest beneficial use of the finite groundwater resources is available to meet the
City’s demands.

e Monitoring of groundwater levels and water quality conditions should be initiated to help
manage the resource and provide early warning so that land subsidence and saline water
intrusion from the Bay are minimized.

e A Groundwater Monitoring Plan and a Groundwater Management Plan (GWMP) should be
developed for the City to comply with State Law (AB3030, SB1938, SBx7-6,), and be eligible for
State Water Funds, as well as provide guidance on development and implementation of
groundwater monitoring and management activities to protect and develop the resource to
ensure the continued highest beneficial use.

e The groundwater management plan and monitoring program should encompass the
groundwater subbasin and include coordination with willing neighbor agencies and outreach
to stakeholders.

e Further predictive analysis of the effects of pumping by the City and other groundwater
subbasin users should be performed to better define potential long term impacts under

City of East Palo Alto
Gloria Way Water Well Production Alternatives Todd Engineers
Analysis and Water Security Feasibility Study November 2012



changing environmental conditions. A robust three-dimensional groundwater flow model
should be constructed to assess the potential risks of impacts under various current and future
pumping scenarios.

e A more refined prediction of potential land subsidence should be performed using
geotechnical soil compaction models.

e Because of its relatively lower cost and City’s need to develop new water supply sources in the
near future, it is recommended that the City proceed with design and construction of the
Gloria Way Well treatment system.

e Itisrecommended that operation of the Gloria Way Well system be planned and phased to
allow implementation of the monitoring program and conduct of further studies. Specifically,
initial pumping should be conducted at relatively low flow rates (less than the 300 gpm
capacity of the well) and revised as additional studies and data indicate; this will allow limited
operation of the well while minimizing the risk of adverse impacts.

e The City should proceed with the hydrogeologic investigation of Pad D as a preferred
additional future well site to help augment existing supplies and meet future demands. Should
Pad D be found to be untenable as a potential well site after site-specific investigation,
alternative new well site(s) previously identified should be investigated.

e The Pad D hydrogeologic investigation should include drilling of a deep test boring,
stratigraphic logging, depth-discrete flow testing, and depth discrete water quality sampling
and testing.

e Two parcels have been identified with potential as sites for water storage tanks; these are a
small portion of a property near 2415 University Avenue and a parcel at the corner of Newell
and West Bayshore. Further analysis should be conducted to evaluate the feasibility of utilizing
these parcels for storage facilities.

e Inthe near-term, the City should continue to contract water system operations to American
Water Enterprises at least through the end of their current contract, at which time the
feasibility of renewing the contract may be evaluated in comparison to other alternatives.

e The City should continue to identify available funds in the forms of grants or lowest interest
loans for low income communities, and proceed to obtain funding to implement the
recommendations of this Study.

The timeframe and costs for these recommendations are summarized in the Table below:
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Table ES1. Recommended Water System Improvements

City of East Palo Alto

Recommended Improvement Estimated Capitol Estimated Time to Complete
Budget

Groundwater Management Plan $250,000 12 months
and Improved Model
Monitoring Plan and Monitoring $250,000 8 months
Well System
Gloria Way Well Rehabilitation $2,000,000 20 months
Pad D New Well System $3,400,000 24 months
Additional Water Storage Site $200,000 12 months
Evaluation and Feasibility Analysis
Storage Tanks (Two 2MG Tanks)* $10,000,000 12 months
Total: $16,100,000

1 - Estimated cost for 2 million gallon (MG) storage tanks assumes a deep pile system will be required
for seismic stability. If pile foundations are not required storage tank costs will be lower.
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1. INTRODUCTION

This report documents the Gloria Way Water Well Production Alternatives Analysis and Water Security
Feasibility Study (Study) performed for the City of East Palo Alto, California (City). The Study was conducted by
Todd Engineers (Todd), Alameda, California, along with Kennedy/Jenks Consultants (K/J) of Palo Alto and
Environmental Science Associates (ESA) of San Francisco, California.

The City recognizes that it faces a water shortage and lack of emergency supply. The nature of the water
shortage is threefold. First, the City has been using more water than its dry-year allocation of San Francisco
Public Utilities District (SFPUC) supply. Second, the City lacks supplemental water to serve any proposed new
projects. Third, the City currently contains no emergency storage facilities to provide water for consumption or
fire suppression if the SFPUC system experiences a catastrophic disruption.

The City has obtained a US Environmental Protection Agency (USEPA) Special Water Infrastructure grant to
fund a two-phased project. The primary goal of Phase | is to evaluate the feasibility and requirements for
constructing a groundwater supply system for the City. The specific objectives are to:

o Determine the feasibility of maximizing the production of potable water from the Gloria Way Well site
or a new well site(s) in the City. The existing Gloria Way Well has water quality issues, but potentially,
it could meet about half of the shortfall. Other well sites may have better yields and water quality.

e Identify options for emergency storage in the City.

e Identify potential groundwater management and governance alternatives to help ensure a sustainable
water supply.

e Forthe longer term, identify additional groundwater sources and sites, and prepare a groundwater
development and management strategy for supplemental and emergency supply.

Environmental review and regulatory permitting will be performed after selection of the groundwater
development project (Gloria Way Well or other well site). Phase Il of the USEPA Special Water Infrastructure
grant project will provide engineering design and construction in 2013 to move ahead with groundwater
production.

In its investigation of additional supply sources, the City began by exploring rehabilitation options for the
Gloria Way Well. The Gloria Way Well is an existing well that is used by the City for limited non-potable needs
such as street cleaning and construction. The well, which was developed as a potable supply source, has not
been used as a part of the City’s drinking water supply since the 1980s because of customer complaints about
taste and odors resulting from elevated concentrations of iron and manganese in the water. By addressing
these water quality concerns and reintroducing groundwater from Gloria Way Well into the City’s distribution
system, Gloria Way Well can be used both for long-term water supply enhancement and emergency supply.

Rehabilitation of Gloria Way Well will assist in meeting the near-term deficit in the City’s water supply.
However, additional sources will be necessary to meet the projected long-term deficit, and as part of this
study, additional well sites have been considered. A preliminary screening of potential well sites has been
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performed to identify the most viable options. A conceptual water treatment plant layout and associated costs
for a potential new well site are provided.

Storage options also have been considered to provide for additional system security during emergencies. The
City’s system currently lacks storage, which makes it vulnerable to outages of the SFPUC system. While the
development of local groundwater supplies will decrease the vulnerability of the system, emergency storage
may be considered to further improve the reliability of the system.

Note that the City is actually served by three water systems — the City of East Palo Alto’s municipal water
system, Palo Alto Park Mutual Water Company, and O’Connor Tract Water Company. This report focuses on
the City’s municipal water system, which serves most of East Palo Alto. References to the City, unless
otherwise specified, refer to the municipal system and its service area.

1.1 Background and Setting

The City’s current and projected water supply and demand status and general groundwater resources are
summarized below. A summary of the overall groundwater conditions in and near the City is presented in the
following subsection.

1.1.1 City Water Supply and Demand

The City currently receives essentially all of its potable water from the SFPUC. However, a reduction in the
City’s allocation has been proposed by the SFPUC. In addition, City water demand is projected to increase due
to planned growth. Without the acquisition of new supply sources, the City projects a shortfall between its
future water supply and demand predictions for the next 25 years.

Historical water use in East Palo Alto is summarized in the Water System Master Plan (WSMP), which was
completed in October 2010, and in the 2010 Urban Water Management Plan (UWMP), which was completed in
June 2011 (both reports were prepared by Integrated Resource Management, Inc.). The annual supply and
demand rates cited in the two reports differ slightly, so values from both reports are cited below.

Table 1 summarizes data presented in WSMP Table 3-2 Historical Water Use (ccf) and Table 3-3 Historical
Gloria Way Water Use (ccf). Whereas the WSMP presented the figures in ccf, Table 1 presents the data in
acre-feet (AF) or acre-feet per year (AFY). Annual SFPUC deliveries to the City between 1999 and 2009 ranged
from 1,874 to 2,424 AF. The City currently maintains a groundwater production well, the Gloria Way Well, and
a few AF of groundwater are pumped and utilized for street cleaning and construction dust-control.

Table 2 summarizes data presented in Table 4-2 East Palo Alto Historical Purchases of the 2010 UWMP. The
WSMP reports water use for each water year, while the UWMP reports use by calendar year. Accordingly,
there are some differences in reported annual values. However, the water use over corresponding eight-year
periods reported in each Plan is similar. From the MSWP between water years 2001/2002 and 2008,/2009,

! The WSMP and UWMP refer to Gloria Bay Well; the well is herein termed Gloria Way.
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17,729 AF were used, or an average of 2,216 AFY. From the UWMP between calendar years 2002 and 2009,
17,467 AF were used, or an average of 2,183 AFY.

Future water use in East Palo Alto is also provided in the WSMP and UWMP. Again the data differ in these
reports. Table 3 summarizes data presented in Table 3-6 Projected Water Demand of the WSMP. Table 4
summarizes the data in Table 3-8 Total Water Use of the 2010 UWMP. Finally, the UWMP summarizes future
normal year supply and demand, as shown on Table 5. Projected 2015 water demand increases to 2,658 AFY
(UWMP) or 2,728 AFY (WSP), and by 2035 water demand rises to 3,400 AFY (UWMP).

As shown on Table 5, non-SFPUC water sources, particularly local groundwater and recycled water (and
potentially desalinated San Francisco Bay water), have the potential to be used in the future to increase the
availability of potable water supplies. These sources are discussed in the UWMP, which specifies the Gloria
Way Well (420 AFY) and New Groundwater Wells (1,210 AFY) as potential water supply sources. As a part of
this project, the sustainability of local groundwater supply sources has been evaluated. General groundwater
conditions in the City are summarized below and further evaluated in Sections 2, 3, and 4 of this Report.

1.1.2 City Groundwater Resources

Up until the 1960s, groundwater was the primary source of water supply for communities in the vicinity of East
Palo Alto. Groundwater pumping during this period caused groundwater levels to drop below sea level. In turn,
lowered water levels caused land subsidence and saltwater intrusion from the San Francisco Bay (Fio and
Leighton, 1995). By the early to mid-1960s, surface water from the Hetch Hetchy Aqueduct became the
primary source of water for the area, and groundwater pumping was significantly reduced. While groundwater
still provides a portion of the water supply for the area, groundwater levels have been rising since the mid
1960s and are now at levels comparable to those of the early 1900s (Carollo, 2003).

In addition to East Palo Alto, nearby and adjacent cities including Palo Alto, Menlo Park, and Redwood City are
pursuing groundwater as a supplemental and/or emergency source of water supply. Palo Alto has
implemented a program to rehabilitate five existing water supply wells and construct three new wells for
emergency supply. The City of Menlo Park has been investigating the potential for groundwater as a
supplemental or emergency supply capable of producing 3,000 gpm; seven sites have been identified as
suitable for new groundwater wells (Gnesa and Buising, 2011). A new groundwater production well is
scheduled for installation at the Menlo Park Corporation Yard site in 2012 (City of Menlo Park, 2012b). In
addition, Menlo Park has been considering installation of an irrigation well at Nealon Park to offset the Sharon
Heights Golf and Country Club water use.

Existing reports and other data sources have been reviewed to further evaluate hydrogeology and
groundwater resources beneath and adjacent to the City and to develop a hydrogeologic conceptual model,
which is described in Section 2 of this report.

1.2 Phase | Project Approach and Scope

The scope for Phase | of this project includes the following tasks:

e Summarize Existing Planning and Groundwater Conditions
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e Develop Hydrogeologic Conceptual Model

e Evaluate Gloria Way Well Rehabilitation

e Identify Construction Phasing and Schedule for Gloria Way Well Rehabilitation
e Provide Overview of Governance, Management Options, and Funding Sources
e Identify Other Groundwater Well Sites in East Palo Alto

e Provide Overview of Need for Emergency Storage

e Prepare Report

The hydrogeologic conceptual model documents the geologic and hydrologic conditions, properties, and
processes that control groundwater flow and quality within the study area. The conceptual model forms the
basis for evaluating groundwater production, well yields, and water quality related to design and operation of
groundwater pumping and treatment systems.

The well system evaluation is focused on determining potential performance (flow rates and water quality),
potential adverse impacts, regulatory requirements, preliminary treatment and distribution system
requirements, constructability, and cost of multiple groundwater production alternatives including the existing
Gloria Way Well and potential new wells at other sites in the City. Treatment alternatives to reintroduce water
from Gloria Way Well into the City’s distribution system are presented and preliminary design details and costs
for the recommended treatment methodology provided. Other potential groundwater well locations in the
City have been assessed to identify the most viable options. A conceptual water treatment plant layout and
associated costs for a new well system are provided.

Governance and management alternatives necessary to support long-term operation of a groundwater system
have been evaluated. Sources of funding for capital plus operation and maintenance costs are also identified.
Emergency storage options and sizing recommendations for above-ground storage tanks are presented.

The remainder of this report is organized into the following sections:

e Section 2 - Hydrogeologic Conceptual Model

e Section 3 - Gloria Way Well Rehabilitation

e Section 4 - Other Potential Groundwater Sources

e Section 5 - Emergency Storage

e Section 6 - Governance, Management and Funding

Prior to evaluation of existing data and collection of new data, a Draft Quality Assurance Project Plan (QAPP)
was prepared and submitted to the US EPA for approval. The US EPA provided comments on the Draft QAPP,
and a final QAPP was prepared and approved by the US EPA. A copy of the QAPP is included in Appendix A.
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2. Hydrogeologic Site Conceptual Model

This section presents a hydrogeologic site conceptual model of East Palo Alto and adjacent areas. The
conceptual model summarizes the key conditions, aquifer properties, and processes that control groundwater
flow and quality within the study area. The conceptual model forms the basis for evaluating groundwater
production, well yields, and water quality related to design and operation of groundwater pumping and
treatment systems.

Some of the key elements of the conceptual model are:

e Study Area, in terms of watersheds, groundwater and surface water divides, and recharge and
pumping facilities; and a study period that defines the timeframe for quantification of the hydrologic
conditions.

e Hydrogeologic Conditions, including the general structure of the aquifers, aquitards and other
geological units, the number, areal extent and thickness of layers; and hydraulic properties including
aquifer transmissivity, hydraulic conductivity, and aquifer storage coefficient.

e Hydrologic Conditions, the key processes defining the movement of water throughout the landscape
including rainfall, evapotranspiration, runoff, creek flow, natural groundwater recharge, water level
elevations and temporal trends, and groundwater flow. Included in these conditions is the
Groundwater Sub-Basin Water Budget (balance), which quantifies rates of inflow and outflow, and
change in storage of surface water and groundwater.

e Water Quality Conditions, including the concentrations and distribution of dissolved chemicals in
groundwater and Hetch Hetchy water. Of particular importance is the distribution of total dissolved
solids (TDS) and chloride, which are locally elevated due to the presence of brackish water, and iron
and manganese, which are elevated in the City’s Gloria Way Well and other wells in and adjacent to
the City.

e Anthropogenic Conditions that can influence groundwater pumping and treatment system design and
operation, including existing water system size layout capacity and operations, land use and
availability, and other environmental conditions that could impact groundwater production systems.

2.1 Data Sources

Because there has not been significant groundwater development in the recent past and because currently
there is no comprehensive active groundwater management in San Mateo County, data on hydrogeologic
conditions in East Palo Alto are limited. However, we obtained and evaluated ‘secondary’ (existing) data from a
variety of sources in order to characterize groundwater conditions and develop the hydrogeologic conceptual
model. These data include regional climate and meteorological data, land use information, geophysical
surveys, geologic and geophysical logs from borings and wells, well construction information, well capacities or
pumping rates, aquifer hydraulic properties, limited water level elevation information, and water quality
information from wells. The major sources of information for this evaluation include:
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e Hydrogeologic reports published by the State of California and United States Geologic Survey, and
other sources

e Well logs obtained from the California Department of Water Resources (DWR)

e Well construction information obtained from the San Mateo County Environmental Health
Department

e Well construction information and hydrogeologic reports obtained from the Santa Clara Valley
Water District

e Well construction and yield information from the Cities of Menlo Park and Palo Alto, California and
from the Palo Alto Park Mutual Water Company

e Groundwater elevations obtained from the DWR

e Aquifer test information providing a range of aquifer hydraulic parameters including distribution of
permeability

e Historical and recent groundwater quality data from wells in and adjacent to the City

e Historical well construction, pumping, water level and water quality information on the Gloria Way
Well obtained from the City

e Water supply and demand projections from the UWMP and WSMP
e Water distribution system size layout and capacity information obtained from the City
e Acreage and other information on specific land parcels for potential future well system sites.

Additional data sources are listed in the References Section at the end of this report. All secondary data used in
this project have been reviewed to assess data quality and potential significance to quality-related project
decisions.

2.2 Study Area

The Study Area includes the City of East Palo Alto (City) and adjacent portions of Palo Alto, Menlo Park, and
Atherton. This area encompasses the San Francisquito groundwater subbasin, which is further described
below.

The City and adjacent areas are located in the Coast Range Physiographic Province, a region characterized by
northwest-trending faults, mountain ranges, and valleys. Movement along the San Andreas, Hayward, and
Calaveras faults and down warping of the area between the fault zones has formed the physiography of the
San Francisco Bay area (DWR, August 1967). The City is part of the South Bay Drainage Unit, which is
characterized by a broad alluvial valley sloping toward the San Francisco Bay and flanked by the Diablo Range
in the East Bay and the Santa Cruz Mountains in the west (DWR, August 1967). Surface streams have flowed
from the mountains and deposited sedimentary debris as alluvial fans and flood plains. These alluvial deposits
compose the major aquifers of the region.
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2.3 Geology and Aquifer Zones

The City overlies the confined portion of Santa Clara Valley Groundwater Basin, designated by the California
Department of Water Resources (DWR) as Groundwater Basin Number 2-9.02 (DWR, 1975 and 2003). The
Santa Clara Groundwater Basin occupies a structural trough between the Diablo Range on the east and the
Santa Cruz Mountains on the west, extending from the northern border of Santa Clara County to Coyote
Narrows.

The principal water-bearing formations of the Santa Clara Groundwater Basin are unconsolidated to semi-
consolidated alluvium composed of gravel, sand, silt and clay (DWR, 2003) that generally have high
permeability with most large production wells deriving their water from it (DWR 1975). The subbasin’s
southern portion and margins are unconfined zones, generally characterized by permeable alluvial fan
deposits. A confined zone, created by an extensive clay aquitard, occurs in the subbasin’s northern portion
(SCVWD, 2001) dividing the water-bearing units into an upper and lower zone with the latter tapped by most
local wells.

The southwestern portion of the City and surrounding cities (including northern Palo Alto, Menlo Park,
Atherton, and portions of Redwood City) are underlain by unconsolidated and semi consolidated deposits of
the San Francisquito alluvial fan or cone (see Figure 1). The alluvial fan is composed of deposits from the Santa
Cruz Mountains and from San Francisco Bay. Fine-grained silts and clays were deposited during periods of
rising sea levels when the area was inundated. When sea levels declined, streams eroded the fine-grained
materials and deposited coarse-grained sand and gravels near the foothills and in the stream channels. The fan
deposits vary in composition with distance from the head of San Francisquito Creek. Deposits near the head of
the fan are characterized as poorly sorted clays and gravels, and deposits near the central portion of the fan
and the active stream course are generally cleaner sands and gravels. Deposits near the terminal or distal
portion of the fan consist of finer-grained silts, clays and fine sands (CH2MHill, July 1992). Relatively finer-
grained materials were deposited laterally away from the stream channel course.

The alluvial deposits of the San Francisquito Cone form a wedge that generally thins near the bedrock hills and
thickens toward the Bay. Review of water well logs and references indicate that the thickness of the alluvial
deposits ranges from zero where bedrock crops out to over 1,000 feet nearer to the bay. The alluvial deposits
tend to be thickest near and south of San Francisquito Creek and thin to the northwest (Fio and Leighton,
1995). Bedrock units compose the underlying basement complex beneath the alluvial deposits. These bedrock
units are older sedimentary and igneous rocks, and are considered essentially non-water bearing. Figure 2
shows the estimated depth to bedrock in the vicinity of the City based on borehole, seismic, and gravity data
as reported by Oliver (1990) and augmented with additional borehole data in western Palo Alto.

The Pulgas Fault is a southwest dipping reverse fault that separates bedrock deposits of the foothills of the
Santa Cruz Mountains on the southwest from younger alluvial deposits of the San Francisquito Cone on the
northeast. The fault may impede the subsurface inflow of groundwater from the bedrock uplands (Metzger,
2002). Other smaller faults exist in the area, but are not thought to displace alluvial deposits and thereby affect
groundwater flow.
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The deposits underlying the northeastern portion of the City and the bay front area are an interbedded
sequence of alluvial fan deposits and marine clays deposited at the distal edge of the Niles Cone Fan. The Niles
Cone Fan is composed of sediments deposited westward from the Diablo Range in the East Bay into the
lowlands occupied by San Francisco Bay. Beneath the northeastern portion of East Palo Alto, the distal alluvial
fan deposits of the Niles Cone interfinger with distal alluvial fan deposits of the San Francisquito Cone. Studies
conducted by the USGS, DWR, SCVWD, and other parties all have identified the presence and connection of
aquifer zones beneath the Bay. The aquifer zones underlying the City do not end at the shoreline of San
Francisco Bay; rather they extend offshore beneath the Bay and may be hydraulically connected to aquifer
zones in the southeast side of the Bay including the Niles Cone in Fremont.

San Francisquito Creek has a watershed area of 45 square miles (mi?) encompassing mountainous bedrock
terrain and relatively flat alluvial fan deposits. The alluvial deposits associated with the creek are permeable
and the alluvial deposition area of the creek is large (DWR, August 1967). As a result, San Francisquito Creek is
an important source of recharge to groundwater. The creek is usually dry during the dry summer months from
May to October.

Precipitation in the San Francisquito Cone area averages about 15 inches per year. Rainfall is greater in the
higher elevations of the San Francisquito Creek drainage basin where it averages more than 40 inches per year
at the highest elevations.

Southern Redwood City, Atherton, Menlo Park, East Palo Alto and northern Palo Alto are located in the San
Francisquito Creek Groundwater Subbasin, which is part of the Santa Clara Valley Groundwater Subbasin
(DWR, August 1967; Metzger, 2002). The San Francisquito Creek Cone encompasses approximately 22 mi%. The
Subbasin boundaries roughly correspond to the extent of the San Francisquito Creek Cone (Figure 1). With the
exception of the southwestern boundary where faulting between bedrock and alluvial deposits impedes
groundwater inflow, the Subbasin boundaries do not represent hydrogeologic barriers. Accordingly, the San
Francisquito Subbasin is continuous with Belmont Subbarea on the northeast and the Santa Clara Valley
Subbasin on the southeast.

Groundwater in the Subbasin is unconfined to confined. Most known production wells in the City and
surrounding areas are completed in the deeper confined aquifer zones. When groundwater levels are high,
deeper wells exhibit flowing artesian conditions. Artesian conditions have been encountered recently in a well
on the 1990 Bay Road environmental contamination site located near the bay in the City (Rafferty, M.,
Personal communications, May 2012). Artesian conditions were also observed in the Santa Clara Valley Water
District (SCVWD) deep multiple-completion monitoring well (Eleanor Park) drilled in Palo Alto in 2003.

The San Francisquito Creek Subbasin is composed of coarse- and fine-grained alluvial deposits of San
Francisquito Creek. Thick, laterally-extensive fine-grained materials (deposited when the area was below sea
level) form aquitards or confining layers, thereby producing a multiple aquifer system. The USGS (Metzger,
2002) characterized an upper unconfined zone underlain by a fine-grained Bay mud unit near the bay (the unit
does not extend to the foothills in the southwest) and a deep aquifer beneath the confining layer that has two
water-bearing zones. Figure 3 shows the location of cross sections prepared in the Study Area. Figure 4 shows
a regional cross section extending from the foothills in the southwest to San Francisco Bay in East Palo Alto.
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This regional cross-section, modified from the original published by the USGS, illustrates the overall
stratigraphy and confining layer beneath the City.

Cross Section B-B’ (Figure 5) covers a smaller area with more detail and extends from Menlo Park in the west-
southwest through East Palo Alto to the bay. Two downhole electrical resistivity logs plotted on the cross
section show many fine-grained sands layers alternating with silts and clays in the western portion of the cross
section. There is a clear increase in silts and clays in the shallow zone (zero to 300 feet below ground surface
(ft-bgs)) in the east closer to the bay. In addition, a considerable thickness of alluvial material is indicated
below the deepest well screens and above bedrock; the distribution and percentage of course-grained
materials in this lower zone are unknown.

Cross Sections C-C’ and D-D’ (Figures 6 and 7) are aligned from southwest to northeast from Palo Alto to the
San Francisco Bay in East Palo Alto. A similar pattern of increasing fine-grained deposits in the shallow zone
near the bay is observed. The limited coarse-grained deposits in the bay lands area of East Palo likely represent
gravel filled stream channels etched into a prevailing clayey surface in past geologic time and subsequently
buried by younger sedimentary deposits. As a consequence, these water bearing zones have the configuration
of sinuous paths with limited lateral continuity. Based on the cross sections, a higher percentage of coarse-
grained deposits are observed west, south and southeast of the Gloria Way Well. The distribution and
percentage of coarse-grained deposits at depth below about 500 ft-bgs are unknown.

The cross sections indicate that new wells drilled on the southwest side of the City will likely encounter higher
percentages of permeable materials and may have higher yields than the Gloria Way Well. Deeper wells
located to the southwest of Gloria Way encounter permeable materials below the depth of the Gloria Way
Well indicating that there may be additional water bearing materials beneath the total depth of the Gloria Way
Well. However, there is considerable uncertainty because there are no deeper wells northeast of the Gloria
Way Well and there is a significant increase in fine-grained materials in the shallow zone to about 300 ft-bgs.

24 Aquifer Hydraulic Properties

Aquifer hydraulic properties are used to quantify the potential productivity and storage characteristics of
water-bearing units and are necessary for predictive modeling efforts. Hydraulic conductivity describes the
rate at which water can move through a permeable medium. Transmissivity is the rate at which water is
transmitted through a unit width of aquifer under a unit hydraulic gradient. Hydraulic conductivity times the
average saturated thickness of aquifer is equal to Transmissivity. Aquifer hydraulic properties can be estimated
by performing well pumping tests and measuring the well flow rate and water level drawdown in the well and
adjacent wells. With the exception of the Gloria Way Well, no pumping test data are available for other wells
in the City and only limited pumping test data are available in the remaining Study Area. Available aquifer
hydraulic property data are provided in Table 6. Wells 1B2, 1D1, and 1M1 are City of Palo Alto emergency
supply wells (Fio and Leighton, 1995). A well performance test conducted in the Gloria Way Well indicated a
transmissivity of 2,600 gallons per day per foot (gpd/ft) (HDR, April 2004).

Wells 11 and 16 were injection wells constructed and tested to assess injection of treated wastewater for
groundwater recharge and mitigation of saline water intrusion in the Palo Alto bay lands area (Hamlin, 1983
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and 1985). The injection well testing also indicated a vertical hydraulic conductivity of 0.08 feet per day (ft/d)
between the upper aquifer (0 to 50 ft-bgs) screened in Well 11 and the lower (40 to 55 ft-bgs) screened in 6.

Testing has been performed at the 1990 Bay Road contamination sites (located in the City’s bay lands area) in
the shallow zone from zero to 35 ft-bgs to determine shallow hydraulic conductivity and transmissivity. Aquifer
hydraulic properties have also been estimated for the Romic Environmental Technologies Corporation
contamination site, also located in the City’s bay lands. Hydraulic conductivities and transmissivities have been
estimated for three zones beneath the site to a depth of about 80 ft-bgs.

While a constant rate, long-term pumping test is the best method of determining transmissivity, it can also be
calculated empirically based on the initial pumping rate of the well and the observed drawdown (specific
capacity)?. These initial measurements are often recorded on driller’s well logs. Review of the driller’s well logs
collected for the City and a 1.5 mile surrounding area indicates that specific capacity ranges from 0.2 to 400
gallons per day per foot of drawdown (gpd/ft of dd) with an average of 16. The construction and specific
capacity information reported for wells in the study area are provided in Appendix B. Because the empirical
transmissivity estimate assumes a 100 percent efficient well, the transmissivities estimated from specific
capacity data are likely lower than actual values. Figure 8 shows the specific capacity data for the larger
production wells in the Study Area and a few smaller domestic wells. The figure also provides the well depth,
discharge and transmissivity data from pumping tests provided in Table 6. Based on the range of specific
capacity values, the empirically calculated transmissivity ranges from approximately 400 to 800,000 gallons per
day per foot (gpd/ft) with an average of 33,000 gpd/ft. If an aquifer has a transmissivity less than 1,000
gpd/ft, it can supply only enough water for domestic wells or other low-yield uses. With a transmissivity of
10,000 gpd/ft or more, well yields are adequate for industrial and municipal purposes (Driscoll, 1986). Most
other wells in the study area have higher specific capacities and estimated transmissivities than the Gloria Way
Well.

There are two measurements of aquifer storage coefficients or storativities, which affect the dynamic aquifer
response to transient stresses such as recharge and pumping. Measured storativities are shown on Figure 8
and listed in Table 6.

2.5 Groundwater Levels and Flow

Currently there is no regional groundwater management in southern San Mateo County, and no maintenance
of a centralized database of groundwater elevation measurements by either the County of San Mateo or local
municipalities. Some generalized groundwater elevation and flow information has been published by the
County of San Mateo, SCVYWD, DWR and USGS, and is available from localized groundwater contamination
sites. Groundwater elevation data from these reports have been used to develop a conceptual model of
historical and current groundwater flow conditions.

Historical flow conditions in the southern subbasin have been characterized in a pair of USGS Reports (Fio and
Leighton, 1995; Metzger and Fio, 1997). Under natural conditions, groundwater flow is from the edge of the
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basin near the bedrock uplands toward San Francisco Bay to the northeast. Groundwater levels in the San
Francisquito Subbasin were near and in some areas above the ground surface (artesian) in the early 1900s.

In the early part of the 20" Century, increased pumping and periodic drought reduced groundwater levels to
below sea level in the area. By the mid-1920s, an estimated 6,000 acre-feet per year (AFY) were pumped from
the San Francisquito Cone. This level of pumping and below normal rainfall in the early and mid-1920s resulted
in substantial drawdown of water levels below sea level (more than 90 feet below sea level in the Atherton
area). By the early 1960s, groundwater extraction from the San Francisquito Cone was estimated to be about
7,500 AFY. Of this total, approximately 6,500 AFY was by pumped the City of Palo Alto and Stanford University
(Sokol, 1964). This amount of pumping resulted in subsidence and significant saline intrusion in the Study Area.

Groundwater extraction from the area declined significantly after the importation of Hetch Hetchy water
supplies in the 1960s. As a result, groundwater levels have been steadily increasing over much of the area.
Between 1962 and 1987, groundwater levels in the City of Palo Alto rose more than 150 feet to levels
comparable to those of the early 1900s (Carollo, April 2003).

Figure 9 shows groundwater elevations over time in the City of Palo Alto’s Hale Well located near San
Francisquito Creek adjacent to Menlo Park (see Figure 3 for location). Prior to 1962, groundwater elevations in
the well were over 140 feet below sea level. This condition allowed for brackish water from the Bay to flow
inland and degrade groundwater quality. Groundwater levels recovered after regular pumping of the well
stopped in 1962. The well was operated briefly during the 1988 drought (total pumping of 398 acre-feet) and
an associated decline of about 16 feet was measured. After pumping stopped, water levels recovered to pre-
drought levels by early 1996.

Measurements made between 1993 and 1995 by the USGS have been used to construct a groundwater
elevation contour map of the study area (Figure 10). The generalized contours are extended to Palo Alto and
East Palo Alto based on water level data in the Hale and Gloria Way wells, and a deep monitoring well located
at the Romic Environmental contamination site. The contour map indicates a hydraulic gradient of 0.002 foot
per foot across East Palo Alto.

2.6 Wells and Production

In order to assess current groundwater use, and identify any other inactive wells in the City that might be
suitable for renewed production, water well drillers reports available from DWR were compiled for East Palo
Alto, Menlo Park, Redwood City, Atherton, Palo Alto, and Stanford University. In addition, San Mateo County
issues well permits and keeps an inventory of well information (current through 2005); this County well
inventory also was reviewed for East Palo Alto, Menlo Park, and Atherton.

Appendix B lists available construction information for these wells. There are approximately 250 wells listed in
the database. Of these, most are shallow monitoring wells at petroleum release and other contaminated sites
(see Section 2.7.4 below).

In the early 1900s, most of the groundwater extraction in the area was from large capacity municipal wells,
such as those operated by the City of Palo Alto and Stanford University. It is estimated that total extraction
from the San Francisquito Cone was about 6,000 AFY by the mid-1920s.

City of East Palo Alto

Gloria Way Water Well Production Alternatives Todd Engineers

Analysis and Water Security Feasibility Study November 2012
15



With the importation of Hetch Hetchy water, groundwater pumping from these municipal wells was
discontinued in the early 1960s. As the cost of imported water has increased, a number of private
homeowners in the area (primarily in Atherton and Palo Alto) have installed wells, primarily for irrigation, to
supplement their water supply. The installation of private wells tends to correlate with periods of drought or
below average rainfall (1976 -1977 and 1987 — 1992) when concerns over rationing and water costs increase.

Generally, the most productive wells are located near San Francisquito Creek in the medial portion of the
alluvial fan. Wells tend to be less productive near the bay and near the southeast and northwest edges of the
subbasin (CH2MHill, July 1992; Well logs).

Well logs indicate that well yields in the San Francisquito Cone area vary from 1 to 1,800 gallons per minute
(gpm), with an average yield of 130 gpm. Most of the wells drilled in the City and surrounding cities are small
diameter (less than 8 inches) domestic and irrigation wells, with fewer larger diameter (10 to 30 inch)
municipal and industrial wells. Generally, municipal wells with larger diameter casings yield between 100 and
1,800 gpm, with an average of 650 gpm.

Table 7 shows estimated existing and potential future groundwater use, and estimated emergency supply use
in the San Francisquito Subbasin. Figure 11 shows the locations of known or planned groundwater production
wells in and adjacent to the City. The cities of Menlo Park and Palo Alto have also proposed or have already
developed additional emergency short-term groundwater supplies. The total current groundwater use is
estimated at approximately 2,300 AFY. An estimate of potential future groundwater use based on proposals by
water purveyors, and an assumed overall 20 percent increase over current conditions, yields projected future
groundwater pumping between approximately 4,500 and 4,900 AFY. Information on existing or proposed
groundwater use in and around the City is discussed below.

Municipal/University/Industrial Wells. There is some existing municipal water use in and around East Palo Alto.

The Palo Alto Park Mutual Water Company (PAPMW(C) currently provides groundwater from five wells located
in East Palo Alto. The PAPMW(C is owned by 650 property owners (PAPMWC Website). The well field
reportedly pumps about 1,300 gpm in the summer and about half this in the winter (GeoMatrix and
Papadopulos, September 1989). This is equivalent to about 523 AFY.

The O’Connor Tract Cooperative Water Company operates two wells in Menlo Park. The company serves
approximately 300 homes and apartments (Kelly Fergusson, personal communication). Assuming 300
connections using 250 gallons per day yields an annual production of approximately 84 AFY.

Stanford University currently uses groundwater for irrigation totaling 342 AFY (BAWSCA, May 2011).

In Menlo Park, the Veterans Hospital, St. Patrick’s Seminary, Menlo College, and USGS operate larger capacity
wells for irrigation, domestic, or industrial uses. The annual volume of water pumped from these wells is
unknown but estimated at 500 AFY for the water balance.

Potential Future Municipal Wells (Emergency and Long-Term Supply). The City has one well (Gloria Way) that

has been identified as a potential source of water supply. It is estimated that the well could produce between
approximately 350 and 450 gpm or 564 to 735 AFY (HDR, April 2004). The City would like to increase the yield
from the Gloria Way Well and/or develop additional groundwater supplies to yield 1,120 AFY.
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The City of Palo Alto currently maintains seven wells for emergency standby supply (Figure 11) and is planning
to drill up to three additional wells (Palo Alto, November 2006). Wells were last used in 1988 during the
extended drought (Carollo, April 2003). It has been estimated that the wells could produce 500 AFY on a
continuous basis or 1,500 AFY on an intermittent basis without causing excessive declines in groundwater
levels (Carollo, April 2003).

Since 2002, the City of Menlo Park has been investigating the potential for groundwater development as a
supplemental or emergency supply. An Emergency Water Supply Project is currently underway to identify
alternative sites for two to three production wells. These would be capable of an emergency supply of 3,000
gpm to meet the average day demand of 1,600 gpm and fire flow of 1,500 gpm. Recently, seven sites were
identified as most promising (Gnesa and Buising, November 2011). In January 2012, an exploratory boring was
drilled at the Willow Road Site on the northwest corner of Willow Road and Highway 101 (actually located in
East Palo Alto). In 2012 Menlo Park also requested bids for drilling a test well at the City Corporation Yard site
at 333 Burgess Drive (Figure 11). Menlo Park is also considering installation of an irrigation well at Nealon Park
to offset Sharon Heights Golf and Country Club water supply. The well would reduce the City’s overall demand
and provide a potential irrigation source for other nearby parks.

The City of Redwood City has also considered development of groundwater to augment groundwater supplies
(Redwood City, June 2011). However, Redwood City is located near the northwestern extent of the Subbasin
where alluvial deposits are thinner and more fine-grained than deposits further to the south, and thus the
groundwater development in this area is less economically feasible. Nonetheless, a network of properly sited
and designed wells could yield between 500 and 1,000 AFY. To date, acceptable sites have not been identified,
nor have yield, schedule, and costs been confirmed. Currently (2012) Redwood City is not planning on
implementing groundwater development.

The potential future use scenario presented in Table 7 assumes supplemental groundwater development by
the cities of East Palo Alto and Menlo Park. It has also been assumed that domestic use and private water
company use would increase approximately 20 percent in the future. The potential future use is estimated
between approximately 4,500 and 4,900 AFY.

Industrial Wells. Three industrial wells have been identified in Redwood City. Their status is unknown.

Domestic and Irrigation Wells. DWR and San Mateo County records indicate that a large number of private

domestic and/or irrigation wells have been installed in the San Francisquito Cone area. The USGS performed a
comprehensive survey of wells in the City of Atherton and identified at least 278 likely active wells as of 1993-
1995 (Metzger and Fio, 1997). Metzger and Fio estimated the total pumping from these wells at approximately
710 AFY or about 19 percent of the City of Atherton’s total water supply.

Estimating pumpage from domestic and irrigation wells in the area is difficult. It is assumed that most usage is
for landscape irrigation purposes. Using the average annual pumping of 1.9 AFY per well estimated by Metzger
and Fio for the Atherton area and multiplying that value by the identified domestic and irrigation wells
installed since 1962 in the remaining cities (100 wells) yields approximately 190 AFY.

The combined pumping from the known existing production wells, with the potential addition of pumping by
the cities of East Palo Alto, Palo Alto, Menlo Park, and potentially Redwood City, may result in future overdraft

City of East Palo Alto

Gloria Way Water Well Production Alternatives Todd Engineers

Analysis and Water Security Feasibility Study November 2012
17



of the groundwater Subbasin. Accordingly, a water balance has been developed to estimate the potential
sustainable yield of the groundwater Subbasin.

2.7 San Francisquito Subbasin Water Balance

Estimating the quantity of groundwater that can be sustainably developed from the San Francisquito Subbasin
requires evaluation of all the significant inflows and outflows of water from the basin. For a particular
groundwater basin, a long-term balance should exist between the quantity of water recharged to the basin
and the quantity of water leaving the basin.

The major components of groundwater recharge in the San Francisquito Subbasin are:

e Percolation from landscape irrigation and leaking pipelines
e Surface water inflow including infiltration from streams and lakes
e Precipitation infiltration

e Subsurface inflow

The major components of groundwater discharge in the San Francisquito Subbasin are:

e Groundwater pumping and consumptive use
e Subsurface outflow to San Francisco Bay

e Stream baseflow

When discharge exceeds recharge, groundwater levels fall and there is a decrease in groundwater storage. This
occurred in the first half of the 1900s when groundwater levels were drawn down below sea level. When
recharge exceeds discharge, groundwater levels rise and there is an increase in storage. This occurred in the
basin between the 1960s and the present.

Data are not available for the San Francisquito Subbasin to support a detailed evaluation of the water balance,
including inflows, outflows, and change in storage. Data on groundwater extraction and groundwater levels
are limited. However, a number of assumptions can be made to provide a rough estimate of groundwater
recharge and discharge.

Subbasin Recharge

An estimate of annual groundwater recharge is presented in Table 8. For this estimate, sources of recharge
include percolation from landscape irrigation, leakage of water and sewer lines, infiltration from San
Francisquito Creek and Lake Lagunita, percolation of rainfall on the alluvial basin, and subsurface groundwater
inflow from the upland drainage basin. Due to uncertainties, low and high estimates are provided. The results
indicate a low value of annual recharge to the San Francisquito Groundwater Subbasin of approximately 5,000
acre-feet per year (AFY) and a high value of 10,000 AFY.

To estimate percolation from irrigation, the estimated volume of water supplied to each of the major water
users within the subbasin was multiplied by a low (30 percent) and high (50 percent) irrigation usage
percentage (BAWSCA, May 2011; Metzger and Fio, 1997). These two values were in turn multiplied by a low
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(10 percent) and high (15 percent) percolation percentage. These estimations resulted in a range of irrigation
return flow between approximately 1,000 and 2,700 AFY.

A range of water supply pipeline leakage losses from 3 to 5 percent of total water supplies resulted in a range
of recharge from approximately 1,500 to 2,500 AFY. The range in estimated sewer line leakage losses to
groundwater was estimated between approximately 250 to 1,000 AFY.

The USGS has estimated average streamflow losses from San Francisquito Creek at 1,050 AFY. After accounting
for evapotranspiration, recharge to groundwater from San Francisquito Creek is estimated to average
approximately 950 AFY (Metzger, 2002). This was based on streamflow gaging conducted by the USGS at 13
temporary stations between April 1996 and May 1997. The recharge value for Lake Lagunita of 700 AFY was
taken from Sokol (1964).

Some portion of precipitation falling on the alluvial basin will percolate to groundwater. A reasonable
estimated range of 5 to 10 percent results in annual recharge between 880 and 1,760 AFY. Precipitation will
also percolate into the subsurface in the drainage basin upland. The portion of this water that moves into the
alluvial groundwater basin as subsurface flow has been estimated to be between 25 and 50 percent of rainfall
percolation, yielding a range of annual subsurface recharge from approximately 600 to 1,200 AFY.

Based on these estimates, the low-range amount of annual recharge to the San Francisquito Groundwater
Subbasin is approximately 5,000 AFY and the high-range amount is 10,000 AFY.

Subbasin Discharge

An estimate of annual groundwater discharge is presented in Table 9. Basin discharge includes groundwater
pumping and consumptive use, subsurface outflow, and outflow to stream baseflow.

Consumptive use is estimated as 95 percent of groundwater extraction (2,329 AFY) or approximately 2,213
AFY. Discharge also occurs to San Francisco Bay and to adjacent groundwater subbasins as groundwater
outflow. This subsurface outflow can be estimated as shown in Table 9.

The amount of discharge to the bay and adjacent subbasins has a high degree of uncertainty but was
estimated using Darcy’s Law (Q =L x T x i). The parameter values used in this estimate are listed in the table.
Around 700 AFY is estimated to discharge to San Francisco Bay under current conditions. This estimate is
approximate and should be re-evaluated using a better predictive tool, such as a Subbasin-wide three-
dimensional groundwater flow model that accounts for all recharge and discharge sources. Similarly, potential
groundwater discharge (baseflow) to the lower San Francisquito Creek has not been quantified, but may occur
during periods of high groundwater and low streamflow.

Total discharge from both groundwater pumping-consumptive use and subsurface outflow is around 2,900
AFY.

The water balance evaluation indicates that estimated recharge (5,000 to 10,000 AFY) currently exceeds
known discharge (2,900 AFY); however, the limited available groundwater level data (e.g., Figure 9) indicates
that groundwater levels and storage are relatively stable. This suggests that the low estimate of inflows may be
more reliable and/or that subsurface outflow is greater to the bay and to the lower portions of streams. Based
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on these estimates it is apparent that additional groundwater could be extracted through wells for irrigation
and potable supply. However, the projected future groundwater use within the groundwater Subbasin is
expected to increase considerably (see Table 7) if Redwood City, Menlo Park, and the City all develop
additional groundwater supplies. Moreover, emergency short-term use of groundwater by Menlo Park and
Palo Alto would further stress the resource. As additional groundwater is developed, basin management is
recommended to monitor and manage groundwater conditions; to minimize potential impacts on other wells,
streams and associated habitat; and to avoid subsidence and saline water intrusion.

2.8 Groundwater Quality

Historical and recent groundwater quality data collected for the Study Area are summarized in Appendix C.
The water quality data have been obtained from San Mateo County, the SCVWD, and from nearby water
companies, along with historical quality from the Gloria Way Well.

Natural groundwater quality within the San Francisquito Cone varies spatially and with depth. Shallow
groundwater tends to be similar in composition to recharge water (surface water, precipitation, imported
water). Deeper groundwater varies in composition as a result of contact and residence time with formation
sediments (Metzger, 2002).

In general, groundwater in the San Francisquito Subbasin tends to be somewhat hard (i.e., high in calcium
carbonate) with levels of chloride, iron, manganese, specific conductance, and TDS that exceed secondary
MCLs in some wells. Elevated levels of these constituents make groundwater undesirable for potable use for
aesthetic rather than health reasons and thus secondary MCLs apply. Aesthetic concerns include problems
with soap lathering, taste, odor, and plumbing/clothing staining. Primary MCLs are health-based water quality
criteria.

Generally, groundwater in the area is acceptable for both potable and irrigation uses. However, consumers
may find untreated groundwater to be less desirable when compared with Hetch Hetchy water. Groundwater
from wells operated by the O’Connor Tract Cooperative Water Company in Menlo Park meets all drinking
water quality standards without the need for additional treatment. Groundwater from wells operated by the
PAPMWC in East Palo Alto is chlorinated and blended to meet drinking water standards. Water quality in the
PAPMWC wells varies with depth of construction. It is noted that many residences served by these private
companies have in-home water softeners to address water hardness.

The City’s Gloria Way Well exhibits significantly higher conductance, alkalinity, hardness, total dissolved solids
(TDS), and chloride when compared with Hetch Hetchy water. Historical and recent sampling confirms that the
manganese concentration is consistently above the secondary maximum contaminant level (MCL) of 0.05
milligrams per liter (mg/L).

2.8.1 TDS

TDS (total dissolved solids or the sum of dissolved anions and cations in water) is used as a general
representation of inorganic water quality. TDS reflects the effect of many water quality influences, including
surface sources (e.g., nitrate from fertilizer) and subsurface sources (e.g., mixing with deep groundwater
sources).

City of East Palo Alto

Gloria Way Water Well Production Alternatives Todd Engineers

Analysis and Water Security Feasibility Study November 2012
20



The recommended secondary MCL (SMCL) for TDS is 500 mg/L with an upper limit of 1,000 mg/L. It has a
short-term limit of 1,500 mg/L. High TDS results in an undesirable taste. Figure 12 shows TDS concentrations
in wells in the Study Area along with the well depths, and Figure 13 shows a plot of TDS concentrations
compared with maximum well screen depth. The concentration value for each well on the map and charts is
the average value of all data between 1981 and 2011 listed in Appendix C. The frequency and timing of
sample results for individual wells vary between 1981 and 2011. On Figure 12, concentrations greater than
500 mg/L are shown in yellow and concentrations greater than 1,000 are shown in red. Several wells in the
Study Area exceed the SMCL of 500 mg/L, including the City’s Gloria Way Well, which has had concentrations
between 500 and 1,000 mg/l. The nearby PAPMWC wells have slightly lower TDS concentrations. The Weeks
well in the City had an average concentration of 860 mg/, slightly higher than the Gloria Way Well. Nearby
well 30D had a very high average TDS concentration, indicating the presence of brackish water at this depth
and location. In general, there is a trend of increasing TDS concentrations with depth (Figure 13). The
outstanding example is the Eleanor Park well in Palo Alto, a multiple-completion monitoring well used by the
SVCWD. As shown on Figure 12, the lowest two screened intervals exhibit TDS concentrations greater than the
upper limit SMCL of 1,500 mg/L. It is noteworthy that the PAPMWC wells, just southwest of Gloria Way, do not
appear to have increasing TDS concentrations with depth.

2.8.2 Chloride and Saline Water Intrusion
While recognizing multiple sources, chloride concentrations often are used as an indicator of salt water
intrusion, for example from San Francisco Bay. The secondary MCL is 250 mg/L.

Prior to the 1960s, groundwater level declines caused a reversal of the normal groundwater flow toward the
Bay. The estimated total pumping from the San Francisquito Cone in the early 1960s was about 6,500 AFY
(Sokol, 1964). Associated lowered groundwater levels induced saline water from San Francisco Bay inland into
the aquifer system. Saline water intrusion in the area of Palo Alto, Menlo Park, and Atherton reportedly
extended two to three miles inland (lwamura, 1980). The zone of saline water intrusion is shallow, generally
less than 150 ft-bgs. The deep aquifer system, which provides water to wells in the area, is protected by
confining layers near the bay. However, in some past instances, improper well construction and/or
abandonment procedures coupled with heavy pumping has led to localized saline contamination in the deep
aquifer (Hamlin, 1985). Pumping tests, conducted as part of an investigation of injection to address saline
water intrusion in Palo Alto (Hamlin, 1985) showed no hydraulic connection between the shallow and deep
aquifers.

SCVWD monitors groundwater quality in a network of wells near San Francisco Bay in Santa Clara County to
assess saline water intrusion from the bay. Recent monitoring in Palo Alto does not indicate increasing saline
water intrusion in the shallow or deep aquifer; on the contrary, data suggest downward trends in chloride
levels over time (SCVWD, March 2010). No comparable monitoring program exists in San Mateo County.
Chloride concentrations in the Hale well peaked at 215 mg/L in 1958 during the period when this well was
actively pumped prior to 1962. Similarly, the Rinconada well had a chloride concentration as high as 250 mg/L
in 1972.

Based on the location of the Hale well inland of the bay along San Francisquito Creek and the historically
elevated chloride concentrations, saline water intrusion into the deep water supply aquifer in East Palo Alto
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must be considered a potential risk of significantly increased pumping. Increased pumping by the City and
emergency pumping by Menlo Park and Palo Alto combined with a large number of abandoned wells located
near the bay in East Palo Alto increase the likelihood that saline water intrusion could be re-induced in the
future.

Figure 14 shows the locations of some of the approximately 45 wells drilled by the Spring Valley Water
Company (now San Francisco Public Utility Commission) between 1904 and 1905 along the East Palo Alto bay
front. These wells are also referred to as the Ravenswood or Cooley Landing wells. The wells were left
uncapped and their casings rusted and saline water may have entered many of the wells at high tide. In
response to these conditions, the wells were reportedly filled and sealed (Iwamura, 1989). However, the well
sealing and integrity of the seals are not known (Geomatrix and Papadopulos, September 1989). Subsequent
work in the Cooley Landing Salt Pond identified at least one artesian flowing well in 2000/2001 (Papadopulos,
February 2001).

Saline water intrusion is likely if regional groundwater flow directions are reversed due to increased pumping.
As there is no regional monitoring network in San Mateo County, installation of monitoring wells bayward of
any City production wells is recommended to monitor groundwater levels and quality and provide an early
warning to minimize saline water intrusion.

Figure 15 shows average chloride concentrations in the Study area, while Figure 13 indicates increasing
chloride concentrations with depth. Most wells exhibit chloride levels below the SMCL of 250 mg/L. Two wells
located in close proximity to the bay, one shallow monitoring well and one abandoned production well, exhibit
chloride concentrations above 250 mg/L. The Gloria Way Well also shows chloride levels above the SMCL.
However, ratios of selected trace elements to chloride indicate that bay water intrusion may not be the source
of high chloride concentrations in the Gloria Way Well. Rather, groundwater moving through the deep aquifer
may leach chloride-rich marine sediments and thereby increase the concentrations of chloride (Metzger,
2002). The deeper screened intervals of the Eleanor Park multiple-completion monitoring wells also show
elevated chloride concentrations, which increase significantly with depth.

2.8.3 Iron and Manganese
Iron and manganese are inorganic constituents in groundwater; elevated concentrations cause staining of
plumbing and laundry. The SMCL for iron is 300 micrograms per liter (ug/L) and for manganese is 50 ug/L.

Figure 16 shows iron concentrations in wells in the Study Area, and Figure 13 shows iron concentrations with
depth. Many wells have acceptable levels of iron in the Study Area. Nonetheless, Figure 16 and Figure 13 show
a clear pattern of increasing iron concentrations with depth. Very high iron concentrations have been found in
two wells (i.e., Weeks and 30-D) located near the East Palo Alto bay front. The elevated concentrations in
these wells may be due to severe encrustation of the casing rather than true ambient groundwater quality.
Historical iron concentrations in the Gloria Way Well have varied over time, but iron was not detected in the
2012 water quality sample (see Section 3 below).

Figure 17 shows the dissolved manganese concentrations in the Study Area wells. Manganese concentrations
above the SMCL are common; similar to the distribution of dissolved iron, manganese concentrations generally
increase with depth (Figure 13 and Figure 17). Historical manganese concentrations in the Gloria Way Well
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have been relatively stable and the manganese concentration in the 2012 water quality sample was similar to
historical concentrations (see Section 3 below).

2.8.4 Contamination Sites

Some contaminants detected in groundwater are the result of human activity rather than naturally-occurring
conditions. Groundwater contamination related to human activity has occurred from leaking underground
petroleum storage tanks and discharge of heavy metals and chlorinated solvents in commercial/industrial
areas. Some human-caused contaminants are carcinogenic and many are hazardous to human health at
elevated concentrations. Thus primary drinking water MCLs are the water quality standards applied to these
contaminants.

An inventory of environmental release sites has been conducted as part of this study. Information on
contamination sites was obtained from the California Department of Toxic Substances Envirostar database and
Regional Water Quality Control Board GeoTracker database. Figure 18 shows known leaking underground
storage tank (LUST) and other active cleanup program sites; additional information on these contamination
sites is included in Appendix D. A large number of LUST and cleanup program sites are present in and adjacent
to the City; moreover, several sites have known very high concentration of solvents and heavy metals,
including the Romic Chemical and Rhone-Poulenc sites (Appendix D).

Generally the regional confining layer provides a degree of protection for deep production wells from surface
releases. However, abandoned and improperly destroyed wells can provide conduits for the downward
migration of contamination.

Currently, no contamination sites have been identified in close proximity to the Gloria Way Well. In addition,
historical water quality sampling has not indicated petroleum or solvent contamination in the Gloria Way Well.
Development of new groundwater well sites by the City should be accompanied by a more detailed review of
any nearby environmental release sites to ensure that contaminants will not impact the supply well.
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3. GLORIA WAY WELL PERFORMANCE AND TREATMENT EVALUATION

This Section describes the evaluations, tests and water quality sampling performed to assess the feasibility of
operating the City’s existing Gloria Way Well to supplement supply. For this project, construction and
condition of the Gloria Way Well was assessed to determine whether the well can be placed in operation.
Previous pumping tests of the well were reviewed, and a short (4-hour) duration production test was
performed to confirm well yield. Based on the predicted hydraulic performance, water-level drawdown in the
aquifer was estimated and used to evaluate the potential for induced saline water intrusion and land
subsidence. A water quality sample was obtained and submitted to a California-certified analytical laboratory
for analysis of US EPA and CCR Title 22 drinking water parameters. Based on the historical and current water
quality profile for the well, along with water quality characteristics of the City’s Hetch Hetchy supply, water
quality treatment and blending alternatives were evaluated and a preliminary treatment system design was
prepared. Permitting requirements for construction and operation of the well and treatment system were
identified.

3.1 Gloria Way Well Construction and Operational History

The Gloria Way Well was installed in November 1979 by the County of San Mateo Department of Public Works.
A copy of the original Water Well Drillers Report is included in Appendix E and a schematic of the well
construction is shown on Figure 19. The borehole was drilled using a reverse-circulation rotary rig to a total
depth of 351 ft-bgs. The casing diameter is 12.75-inches, with spiral-seam steel blank sections and Johnson
stainless steel well screen. The total depth is 339 ft-bgs, with screen intervals originally reported to be 258 to
280 and 318 to 323 ft-bgs (although different screen intervals were identified during a video survey performed
in 2004 - see below). Monterey sand filter pack was emplaced from 100 to 350 ft-bgs, and a cement grout well
seal was emplaced from 0 to 100 feet bgs.

The existing well pump is an 8-inch diameter, 16-stage Byron-Jackson plumbed with six-inch diameter column
pipe. The pump is set at a depth of approximately 250 feet, and is rated for 300 gpm at 471 feet total dynamic
head. An electrical transformer and pressure tank are provided at the parcel, and the well was originally
plumbed to the City’s water distribution system via an 8-inch diameter pipe.

The well was put into operation in 1981 to supplement the City’s water supply. However, water from the well
had high TDS iron and manganese, and consumers receiving well water objected to the water quality. Because
of these complaints, pumping for water supply ceased in 1989, and the well was disconnected from the City’s
water distribution system. Since then, the well has operated intermittently for non-potable uses including
construction and dust control.

Table 10 summarizes the historical water quality sampling results for the Gloria Way Well. The well was re-
sampled in May 2012 to confirm water quality. The sampling methodologies and results are described below.

During December 2003 through January 2004, a comprehensive well inspection and testing program was
conducted on the Gloria Way Well (HDR, 2004). The wellhead, surface piping, valving, and pressure tank were
inspected, and downhole video surveys were performed to inspect the integrity of the well casing and screen.
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The casing and screens were found to be in good condition with negligible corrosion or encrustation. The video
survey revealed that the actual screened intervals of the well are 259 to 282 and 319.5 to 325.5 ft-bgs.
Although the screens appear to be misaligned with the lithologies listed on the Water Well Drillers report, the
presence of filter pack extending from 100 to 350 ft-bgs allows inflow to the well from permeable aquifer
zones via the filter pack.

In December 2003, a step drawdown and a 72-hour duration constant rate pumping test and recovery test
were performed. Water quality samples were also collected and analyzed. During the 2003 test, the well was
pumped at a constant rate of 300 gallons per minute (gpm). Figure 20 shows the water level change over time
during the first 24 hours of the 2003 test. Water levels declined over time; after 1,000 minutes, the depth to
water was around 125 feet. HDR reported that the 24-hour specific capacity of the Gloria Way Well was 2.6
gpm/ft.

3.2  Well Performance Testing

To verify the well’s hydraulic performance and capacity as determined in 2003, a short-duration production
test of the Gloria way well was performed on May 22, 2012. Prior to the test, a visual inspection of the
wellhead, piping, valving, and pressure tank was performed. A minor water leak occurred near the wellhead
sampling port during pumping, but otherwise the well and mechanical components appeared to be in good
condition.

For the performance test, the well was operated at its current maximum pumping capacity for 252 minutes (4
hours 12 minutes). Discharge was directed through a fire hose provided by American Water Enterprises to the
storm sewer. Measurements of flow rates were performed using a calibrated totalizing meter provided by
American Water Enterprises. Measurements of depth to water in the well were attempted by lowering an
electric water-level sounder into both a 1-inch sounding tube and a 4-inch diameter gravel fill tube. However,
the water levels measured on both tubes did not change during the test, indicating the tubing is likely plugged
or blocked in such a way that the water level in the tubing cannot change. During the pumping test performed
in 2004, the water levels in the well were reported to draw down throughout the test.

Figure 21 shows the flow rates measured during the May 22, 2012 production test. A total of approximately
90,500 gallons were pumped over 252 minutes for an average production rate of about 359 gpm. At startup,
the well produced about 380 gpm, and the production rate declined over time to about 330 gpm at the end of
the 4-hour test. The current flow rate and capacity of the Gloria Way Well is similar to historical performance
and pumping test results. Based on the performance test, the well appears capable of sustaining a pumping
rate of approximately 300 gpm.

3.3 Water Quality Sampling

On May 22, 2012, after four hours of pumping at 300 gpm, a groundwater quality sample was collected by
Todd Engineers from the Gloria Way Well. The groundwater sample was collected to confirm historical water
quality concentrations, particularly for those constituents (iron and manganese) that historically exceeded
secondary standards.
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3.3.1 Sampling Procedures

Sampling and analysis procedures were developed to ensure that the water chemistry data are representative
of groundwater quality and appropriate for analysis of water treatment or blending alternatives. These
procedures are documented in the Quality Assurance and Analysis Plan (QAAP) provided in Appendix A. In
brief, the groundwater sample is considered representative of in-situ groundwater quality conditions because
of the significant purge volume.

To prepare for groundwater sampling, Todd Engineers notified the City of the sampling schedule. Two weeks’
notification in advance of sampling was provided so that City and water company personnel could have the
well online and operational on the proposed sampling date. The analytical laboratory also was notified of the
sampling program at least two weeks in advance to allow preparation of sample containers with the
appropriate preservatives and labels, and provision of coolers and chain-of-custody forms. These were
delivered to Todd Engineers’ office in advance of the sampling date.

The project staff examined the wellhead for signs of tampering or deterioration noting such observations in a
field log book. Depth to groundwater was measured to the nearest 0.01 foot using a well sounder. The well
was pumped at a rate of at least 300 gallons per minute (gpm), which was the anticipated flow rate of the well.
Purged water was discharged to a nearby storm drain in accordance with City well purging procedures. The
well was to be pumped for a period of four hours prior to sampling; however, because of the condition of the
sampling port, accurate well depth measurements could not be obtained nor could field water quality
parameters (pH, specific conductivity, temperature, turbidity) be obtained using calibrated field instruments.

The groundwater sample was collected from the sample port at the wellhead using sample bottles supplied by
Alpha Analytical, Inc. (Alpha), a California Department of Public Health Certified Environmental Laboratory
Accreditation Program (ELAP) analytical laboratory located in Dublin and Ukiah. Sample bottles for VOC
analysis were filled with zero headspace. The groundwater sample was stored in a cooler with ice and kept
chilled to 4°C and transported under chain of custody to Alpha.

Groundwater samples were submitted to Alpha and the groundwater sample was analyzed for Title 22 Water
Quality parameters and additional analytes. Because of the extensive requested analyses, some analytes were
subcontracted by Alpha Analytical to other specialized laboratories. All of the subcontracted laboratories were
either California ELAP laboratories or a laboratory accredited under the National Environmental Laboratory
Accreditation Program (NELAP). The individual analytical laboratories and respective analytes are documented
in Table 11.

3.3.2 Analytical Results

Tables 12 through 19 present the water quality parameters analyzed for the May 2012 Gloria Way Well
groundwater sample. The tables include the named analyte and analytical method, laboratory detection or
reporting limits as practical quantification limits (PQL), and results with comparison to regulatory
requirements, including California and federal (EPA) water quality standards such as primary and secondary
maximum contaminant levels (MCLs) (see Marshack, 2011).

Select water quality parameters with Primary MCLs (i.e., specific inorganic chemicals, volatile organic
chemicals and non-volatile synthetic organic chemicals), all parameters with Secondary MCLs, and general
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water quality parameters were measured. For parameters with Primary and Secondary MCLs, all results
indicate non-detect or are less than 40 percent of the regulated levels (e.g., arsenic, barium, selenium, nitrate,
turbidity, sulfate), except a select few listed in Table 12 that exceed Secondary MCLs. Table 12 also lists data
for some additional compounds that are relevant to compatibility with SFPUC surface waters. The complete
laboratory report containing all the water quality results from analyses performed on Gloria Way Well samples
taken on May 12, 2012 can be found in Appendix F.

In general, the Gloria Way Well produces water that is relatively high in TDS, hardness and alkalinity and has
elevated levels of iron and manganese. The groundwater is aesthetically much different from SFPUC water
and, unblended, will taste differently and show characteristics of hard water. Because of the iron and
manganese concentrations, the water (if untreated) may stain laundry and appear orange to brown at times.
The groundwater does not appear to be contaminated by agricultural or industrial sources. Concentrations of
key water quality constituents do not exceed primary drinking water standards; however, some exceed some
secondary MCLs (e.g., manganese) and some are above recommended values of secondary MCL ranges but
below upper values (i.e., TDS, chloride). This groundwater is well buffered as it has relatively high alkalinity.

As documented in Table 12, four analytes were reported above regulatory requirements. These include
manganese, chloride, and total dissolved solids. In addition, conductivity or Specific Conductance (EC, a
measure of general quality) was reported at 1,500 microsiemans/cm (uS/cm); the California secondary MCL for
ECis 900 uS/cm. All other analytes were either reported below practical quantification levels, or if detected,
were below regulatory levels.

Total Dissolved Solids and Chloride. The TDS levels in the groundwater are relatively high and higher than the
Secondary MCL acceptable value of 500 mg/L, but below the upper value of 1,000 mg/L. Similarly, chloride (a
component of TDS) levels are higher than acceptable levels but lower than upper Secondary MCL limits. If
unblended, there may be impacts to salt sensitive plants during irrigation. In addition, the groundwater sodium
levels (240 mg/l measured on 5/12/2012) are relatively high and may cause impacts to soil structure with
prolonged irrigation without soil maintenance. TDS and chloride are conservative water quality parameters
and hence can be reduced through blending to a concentration in the blend water that is proportional to the
blending ratio.

Hardness. The groundwater at the Gloria Way Well is considered hard and will be perceived by customers as
different and inferior relative to SFPUC finished water. The hardness of the groundwater will require
customers to use more soap to achieve the same suds during bathing, clothes washing and dishwashing. The
groundwater may also leave mineral residues on counters and dishware. Hardness is a conservative water
quality parameter and can be reduced through blending to a concentration in the blend water that is
proportional to the blending ratio.

Alkalinity and pH. The alkalinity of the groundwater at the Gloria Way Well is relatively high, indicating that
the groundwater is well-buffered (i.e., resistant to changes in pH). The pH level of 8.0 measured in the well
water is also relatively high for groundwater. However, this measurement was conducted at the laboratory
and not in the field; it may not represent the true pH of the groundwater at the Gloria Way Well. Field pH can
be 0.5 pH units relative to pH measured in laboratory. Alkalinity is a conservative water quality parameter at
relatively neutral pH levels but pH is not conservative. Similar to the SFPUC experience, it can be expected that

City of East Palo Alto

Gloria Way Water Well Production Alternatives Todd Engineers

Analysis and Water Security Feasibility Study November 2012
27



a small amount of well-buffered groundwater will drive the pH of a poorly-buffered surface water down to a
blend pH that is lower than would be expected from the amounts and pH levels of the two waters alone (i.e.,
from a conservative analysis). Relatively simple computer modeling and/or bench scale testing can be
performed to determine final pH values of blended waters, if finished water pH is of concern.

Fluoride. The fluoride levels in the Gloria Way Well are low and below the SFPUC finished water fluoride target
of 1.0 £ 0.2 mg/L. Fluoride can be added to the groundwater and is conservative in blended water. Depending
on blend flows, groundwater with ambient fluoride levels may be added to the SFPUC finished water and still
meet fluoride finished water goals.

Iron and Manganese. Iron and manganese levels are elevated in the groundwater at the Gloria Way Well. Iron
is below the secondary MCL but the manganese level is well above the secondary MCL. This can result in taste
and odor issues as well as color (i.e., orange or brown water). Iron and manganese may not be conservative
water quality parameters during blending, because they can be oxidized by residual disinfectants in the non-
groundwater. This oxidation may result in precipitation of iron and manganese, and therefore in possible solids
generation in the distribution system, as well as possible loss of residual disinfectant. Wellhead treatment is
effective for iron and manganese removal and is commonly practiced.

3.3.3 Quality Control Sampling and Analysis

Laboratory data quality was evaluated using trip and method blank analyses, laboratory duplicates, matrix
spikes with matrix spike duplicates, and surrogates. Cation-anion percent error ratios and percent error also
were calculated.

Because only one sample was obtained from the Gloria Way Well, duplicate and split samples were not
collected in the field; nonetheless a trip blank was included by the analytical laboratory, as were routine
duplicates. The trip blank was analyzed to provide a check for potential cross-contamination of the samples
during shipment to the laboratory. One trip blank sample is normally included with each shipment of samples
transported to the laboratory for VOC analysis. The trip blank consisted of deionized water prepared by the
laboratory in a clean environment and kept sealed in the cooler used to transport sample containers.

All of the involved laboratories produced internal control samples consisting of laboratory duplicates, matrix
spikes with matrix spike duplicates, method blanks, and surrogates to assess data quality resulting from
laboratory procedures and possible matrix effects from the site samples. QA/QC check samples (method
blanks, Matrix Spike/Spike Duplicates (MS/MSD), duplicates, etc.) were analyzed concurrently and on the same
instrument as the sample batch to which they were assigned. Method blanks consist of reagent-free water that
is extracted and analyzed with each batch of samples. The results obtained from the method blank analysis are
used to evaluate the presence of contaminants originating from the laboratory sample preparation process.
Surrogate spikes consisted of known quantities of compounds that are chemically similar to target analytes,
which are spiked into all field and QC samples. Surrogate spike results are expressed as percent recoveries and
are used to evaluate sample preparation and analysis procedure efficiency. Deviations or modifications from
the published EPA analytical procedures or the SOP were documented and clearly noted in the case narrative
on the laboratory analytical data sheets as footnotes. A review of the laboratories’ QA/QC data is given below.
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Alpha Analytical Laboratories conducted general physical and general mineral, inorganics scan, anion scan,
chlorinated acids, chlorinated pesticides and PCBS, and volatile organic compounds (VOCs). For metals (EPA
200 Series) where there were detectable concentrations, the trip blank was below the practical quantification
limit (PQL) or not detected (ND). The Laboratory Control Sample (LCS) had percent recovery (%REC) limits
between 88.3 and 103 (%REC = 85-115). The duplicate samples for detected analytes were all within the
relative percent difference (RPD) limit (RFD=20) and the matrix spikes (MS) %REC ranged from 71.5 to 107
(%REC limit = 70 to 130); the matrix spike duplicate (MSD) ranged from 84.0 to 130 for %REC (%REC limit =70
to 130).

The VOCs analytes were all ND; the blank surrogate %REC ranged from 79.4 to 93.8 (%REC limit =70-130). The
LCS recovery ranged from 76.8 to 104 (%REC limit =70 to130); the LCS duplicate %REC from 79.6 to 105 (%REC
limit =70 to 130) with surrogate %REC from 80.8 to 95.8 (%REC limit =70 to 130).

For chlorinated pesticides and PCBs (EPA Method 508) all trip blank analytes were reported ND. Surrogates
were within the method range. The chlorinated acids (EPA Method 515.1) for the trip blank were reported as
ND and surrogates were all within the required method range.

Weck Laboratories performed the anion scan for iodide and bromide and for SVOCs. The iodide blank was ND,
LCS %REC was 103 with acceptable %REC limits ranging from 80-120. For SVOCs (EPA 525.2), and the sample
blank was ND with %REC for surrogates ranging from 91 to 98 (%REC Limits = 48 to 150 for three surrogates).
For the LCS, %REC ranged from 70 to 114 but, except for dimethoate, all were within the %REC limits of 54 to
133. Dimethoate was just outside the QC limit but the laboratory indicated that the bias did not affect sample
results because the analyte was below the reporting limit. The MS had variable %REC limits for different
analytes, but were all were within the %REC limits. The MSD (except for disulfoton) was within the %REC limits.

TEM Laboratories conducted asbestos in drinking water analysis. The analytical sensitivity for the sample blank
was 0.2 microfibers per liter (MFL) with the lower and upper confidence level ranging from 0-0.65 MFL. The
laboratory sample blank analytical sensitivity was 0.01 MFL.

McCampbell Analytical performed chromium (V1) or Cr6 analysis that had MS %REC=110, MSD=109%, MS-MSD
%RPD=0.548 and LCS %REC=102. The acceptance criteria in percent for Cr(VI) were MS/MSD=90-100, RPD=10
and LCS=90 to 110.

FGL Laboratory conducted DBCP, dioxin, DCP, and Strontium 90. For Strontium 90, the results error was
+0.384 pCi/L with a minimum detectable activity of 0.636 pCi/L.

GEL Laboratories LLC conducted Gross Alpha, Beta, and Radium 226 and 228 analyses. For their QA/QC, they
ran initial calibration, continuing, and verification blanks, reporting level checks, quality control samples,
laboratory reagent blanks, and reporting level checks. All parameters were within the %REC and %REC limits.

Underwriters Laboratory performed uranium and tritium. Their report indicated no quality control failures.

Cation-anion percent error ratios and percent error calculations (Table 20) show that the Gloria Way analytical
data for the May 22, 2012 sampling is within the expected parameters. The total cation/anion ratio was 1.049.
An ideal cation/anion ratio would be 1.0. The balance error in percent was 2.368.
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3.3.4 Geochemical Data Interpretation

Major cation (calcium, magnesium, sodium, potassium) and anion (chloride, sulfate, bicarbonate and
carbonate) analyses were plotted on standard Piper (Trilinear) and Schoeller diagrams and on a Brine
Differentiation Plot (BDP). Data reported in mg/L were recalculated as milliequivalents per liter (meqg/L) and as
molar concentrations.

Trilinear (Piper) Diagrams are useful plots for comparing water quality analyses. Cation (calcium, magnesium
and sodium+potassium) concentrations in meq/L are expressed as a percentage of total cations on a left hand
triangle and anions (carbonate+bicarbonate, sulfate, chloride+nitrate) concentrations in meq/L are plotted on
a right hand triangle. The cation-anion plot is then projected onto a central diamond-shaped area, which
combines both cation and anion distribution. The intersection of the cation and anion lines can be drawn as a
circle with its diameter proportional to the total dissolved solid concentration of the analysis. Groundwater
with similar geochemistry will generally group together; therefore, groundwater from different sources may be
identified by their bulk chemical compositions.

Schoeller (Fingerprint) Diagrams are useful in typing or fingerprinting different water sources, and in
distinguishing groundwater solute sources from surface water solute sources.

The Brine Differentiation Plot (BDP) was developed by Hounslow (1995) to differentiate brine-contaminated
waters from waters of other origins using major constituents commonly available in a water quality analysis.
Molar concentrations of calcium divided by calcium plus sulfate on the vertical axis and sodium divided by
sodium plus chloride on the horizontal axis are plotted on this type of diagram. It also allows for waters to be
plotted in a finite range from 0 to 1.0 on both axes and to determine mixing lines if present. Also, fields for
brines, evaporates, and sea water can be seen. One of the advantages of the BDP is that straight line mixing
ratios can be shown, particularly if end member concentrations (such seawater or brackish water) are known.
To determine different water sources, the BDP was used in conjunction with the Schoeller Diagram.

Gloria Way Well cation and anion analyses were recalculated (Table 21) and plotted on a standard Trilinear or
Piper diagram (Figure 22) for the May 2, 1997 and May 5, 2012 sampling events. For comparison,
representative analyses of ocean, San Francisco Bay (35 percent brackish), and river water (from Hem, 1989)
are presented. On the Trilinear diagram, the Gloria Way Well water plots as sodium-potassium type and
chloride-type with an overall saline water classification.

The Schoeller diagram (Figure 23) shows that the Gloria Way Well water for both 05-02-97 and 05-22-12 have
plots similar to San Francisco Bay (35% salinity) brackish water suggesting that the elevated sodium and
chloride were from these sources. However, an examination of the BDP for the Gloria Way samples (05-02-97
and 05-22-12) (Table 22 and Figure 24) shows that they plot along a relatively straight mixing line (No. 2) along
with river water and with Palo Alto Public Municipal wells (PAPMWC No. 2 shallow and PAPMWC-6 deep well
water. When compared to a possible mixing line for ocean and San Francisco Bay brackish water (mixing line
No. 1), the BDP indicates a distinctive origin for the Gloria Way Well water. A reasonable interpretation is that
the Gloria Way water is derived largely by infiltration of stream/river water with the additional salts derived
from geochemical reactions in the surrounding geologic materials.
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34 Gloria Way Well Mechanical Condition and Serviceability

Previous well inspections and testing were reviewed to assess the well’s mechanical condition, serviceability,
and reliability should the well be placed into operation. The wellhead surface piping and pumping components
were inspected during the 2012 performance testing. A pump inspection and downhole video survey were not
performed during 2012.

Depending on well casing material and construction quality, groundwater chemistry, and well operation
procedures, groundwater wells have life spans of over 75 years (Driscoll, 1986). Wells constructed of steel
casing and stainless steel screens have better than average lifespans because the stainless steel screens are
less subject to corrosion or mechanical failure than mild steel or plastic screens. Glotfelty (2012) estimates the
well life expectancy of wells with stainless steel screens to be 75 years. These types of wells typically lose
around 25 percent efficiency every 30 years, but well re-development every 30 years improves well efficiency
to 95 percent of its previous value.

The Gloria Way Well was installed 34 years ago. The downhole video surveys performed in January 2004
indicated that the well casing and screen were in good condition with negligible corrosion or encrustation
(HDR, 2004). Relative to 2003, the 2012 pumping test provided similar hydraulic performance, indicating that
well efficiency has not decreased significantly over time. Based on this limited information, it appears that the
well casing and screen are structurally sound and the well can be operated into the future without failure.

The existing well pump likely was installed in 1981 or 1984 (HDR, 2004) and was removed and inspected in
2004. It was found to be in good mechanical condition at that time. Well pumps are typically built using high-
quality materials. However, they operate in potentially corrosive environments and eventually wear out or fail.
During the 2012 performance test, the pump appeared to be operating normally without excessive vibration or
motor heating. Should the well be placed back into operation, the pump (because of its age) should be
replaced. Lifespans of well pumps vary depending on quality of construction, operational history, sand content
and water quality. Typically well pumps are rebuilt or replaced every 20 to 30 years.

3.5 Predicted Hydraulic Performance and Potential for Saltwater Intrusion or Subsidence

The capacity and sustainable pumping rate of the Gloria Way Well are limited in part by the depth and
diameter of the well casing and screen, and by the aquifer’s hydraulic properties. The amount of water that
can be transmitted through an aquifer to a pumping well is controlled by the aquifer’s hydraulic conductivity
and thickness, and ultimately by the rates of natural recharge to the aquifer system.

Pumping from the Gloria Way Well will result in water level drawdown. If the pumping rate increases beyond
the sustainable rate, the water level in the well will draw down to the level of the pump intake, causing
entrainment of air and possible pump damage. In this case, the pumping rate would then decrease to a rate in
equilibrium with the ability of the aquifer and/or well screen intake to provide water to the pump.

Drawdown occurs both within and outside of the well. The amount and rate of drawdown in the aquifer
surrounding the well is dependent on the pumping rate and aquifer hydraulic properties. Excessive drawdown
can result in adverse impacts including additional hydraulic head lift and associated increased power costs at
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nearby wells, potential for reducing the water table elevations to below adjacent well screens or pump intake
depths, land subsidence, or saline water intrusion from San Francisco Bay.

In order to estimate the amount of drawdown associated with operation of the Gloria Way Well, a
mathematical groundwater flow model of East Palo Alto was constructed. The model solves the mathematical
equations that govern groundwater, and is used to simulate drawdown resulting from operation of the well
and to assess the potential for land subsidence and for intrusion of saline water from the Bay.

3.5.1 Preliminary Groundwater Model and Predicted Drawdown

A simplified numerical groundwater flow model was constructed to estimate water level changes (drawdown)
as a result of pumping the Gloria Way Well. The model was constructed using the United States Geologic
Survey (USGS) computer code MODFLOW. The model uses input parameters including aquifer hydraulic
properties and hydrologic boundary conditions to calculate groundwater elevations in space and time.
Groundwater flowpaths including flow rates and directions can be calculated using the accompanying particle
tracking program MODPATH; however, this model is simplified and does not account for pumping from other
wells in the groundwater Subbasin. Accordingly, flow path analysis was not performed because it would not be
representative of actual flow conditions under the influence of multiple pumpers. The first-order model
developed for this analysis was simplified to one MODFLOW layer, simulating two-dimensional horizontal flow
only.

Figure 25 shows the groundwater model domain and boundaries. The model area comprises around 36
square miles and encompasses all of the City and parts of Palo Alto and Menlo Park. This large area was
simulated in order to minimize artificial impacts of boundary conditions on simulated drawdowns. The
southern boundary is located about one mile south of El Camino Real in Palo Alto and Menlo Park. Because
the deep confined aquifer extends north of the City and under San Francisco Bay (see Section 2), the northern
model boundary is located halfway across southern San Francisco Bay. The western boundary is located more
than two miles away from the Gloria Way Well, and the eastern boundary is located more than three miles
away (Figure 25). The western and eastern boundaries are aligned roughly parallel to presumed groundwater
flow paths. All boundaries are defined as constant (general) heads.

Because the Gloria Way Well produces from deeper aquifer zones, the aquifer was simulated as fully confined.
Aquifer transmissivity varies across the study area, with higher transmissivities in the southern portions of the
City and study area (Figure 8). Accordingly, a range of transmissivities from 5,200 gpd/ft (the value estimated
for the Gloria Way Well) to 7,400 gpd/ft at the southern model boundary was simulated. For the transient
predictive simulations, a confined storage coefficient of 0.001 was used.

Calibration was performed by simulating steady-state water levels under non-pumping conditions. The steady-
state model simulated overall groundwater elevations and hydraulic gradients reasonably well. Figure 25
shows the simulated steady-state groundwater elevations in the absence of any pumping. Similar to observed
water levels, simulated groundwater flows from south to north at a hydraulic gradient of approximately 0.002
near the Gloria Way Well.

Predictive simulations under pumping conditions were performed using a range of constant pumping rates.
Pumping rates of 100, 200, and 300 gpm were simulated to predict the dynamic aquifer hydraulic response to
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pumping. Figures 26 and 27 show the simulated groundwater drawdown after one and five years, respectively
of continuous Gloria Way Well pumping at 100 gpm.

Predicted drawdown near the shoreline associated with Gloria Way Well pumping at 100 gpm is around 3.5
feet after one year of pumping. After five years of pumping the drawdown near the shoreline is similar to the
amount after one year (around 4 feet), indicating the aquifer has essentially reached a state of equilibrium.

Figures 28 and 29 show the simulated groundwater drawdown after one and five years, respectively of
continuous Gloria Way Well pumping at 200 gpm. Predicted drawdown near the shoreline associated with
Gloria Way Well pumping at 200 gpm is around 7 feet after one year of pumping. After five years of pumping
the drawdown near the shoreline is around 8 feet.

Figures 30 and 31 show the simulated groundwater drawdown after one and five years, respectively of
continuous Gloria Way Well pumping at 300 gpm. Predicted drawdown near the shoreline associated with
Gloria Way Well pumping at 300 gpm is around 10 feet after one year of pumping. After five years of pumping
the drawdown near the shoreline is around 12 feet. Drawdown at the well is estimated to be around 75 feet
after one year of pumping. During the 2003 pumping test of the Gloria Way Well, around 100 feet of
drawdown was measured (Figure 20). Because well inefficiency is not accounted for in the model prediction
and because finite-difference cell-averaging approximation tends to underestimate drawdown at a simulated
pumping well, the simulated drawdown is consistent with the measured drawdown in the well during
operation.

These preliminary drawdown estimates indicate there is a potential for drawdown and induced saline water
intrusion and land subsidence, which are discussed below. These drawdown estimates are based on an
assumption that the Gloria Way Well is operated continuously. Actual well pumping operations will be
dependent on demand and may include periods of non-pumping. Intermittent pumping will allow water level
drawdown to recover, reducing the potential for significant adverse impacts. Groundwater drawdown does
not necessarily mean subsidence or saline water intrusion will occur, but it indicates the potential for these
adverse impacts. Before and during operation of the groundwater production well, a monitoring program
should be implemented in order to measure the actual impacts and if necessary modify the pumping rates in
order to mitigate adverse impacts.

It is recommended that the City, potentially in conjunction with the cities of Palo Alto and Menlo Park, develop
a more robust three-dimensional groundwater flow model that accounts for vertical variations in aquifer
hydraulic properties and pumping from all Subbasin production wells, and includes particle tracking to
evaluate predicted groundwater flow paths and the potential for seawater intrusion.

3.5.2 Potential for Saltwater Intrusion

In natural groundwater systems, without pumping from wells, the shape of the water table generally mimics
the slope of the land surface. The recharge zone of an aquifer near the coast (or Bay) is inland, often at
considerable distance. In these coastal areas, groundwater naturally flows from recharge areas to the coast
(Bay) where it discharges to the surface water body. If groundwater is (over) pumped near coastal areas, the
lowered water table may reverse the flow and induce sea water to migrate inland. Sea water moving inland is
called saltwater intrusion.
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In the 20™ century, saltwater intrusion occurred in several areas of the South Bay. Brackish saltwater from San
Francisco Bay can migrate upstream in creeks and streams during high tides and leak through the clay aquitard
into the upper aquifer zone when this zone is pumped (Ingebritsen and Jones, 1999; SCVWD, 2001). Land
subsidence may have initially aggravated this condition (see below). Elevated salinity is also present in the
lower aquifer zone but on a much smaller scale, and is attributed to improperly constructed, maintained, or
abandoned wells that penetrate the clay aquitard and provide a conduit from the upper to the lower aquifer
zone (SCVWD, 2001). In response, SCVWD has established an extensive program to locate and properly destroy
such conduit wells. SCVWD also monitors potential saltwater intrusion, collecting quarterly water quality
samples from 16 wells in the upper aquifer and from 5 wells in the lower aquifer in the vicinity of the intruded
area. Additionally, historical subsidence was limited to only two to three feet in the East Palo Alto area
(Ingebritsen and Jones, 1999).

Alternatively, salt from mineral beds may leach into the groundwater of its own accord. The current water
quality of the Gloria Way Well is partially saline, with moderate concentrations of TDS and chloride. However,
the water quality source study suggested that salt water intrusion was not affecting the Gloria Way Well and
the saline condition is most likely from geochemical reactions within the local geologic formations.

Based on the groundwater drawdown modeling described above, there is the potential of inducing saline
water intrusion from San Francisco Bay. However, the preliminary groundwater modeling performed for this
Phase 1 project does not account for vertical variations in aquifer properties, the effects of other pumpers in
the Subbasin, or three-dimensional flow. Additional Subbasin-wide groundwater modeling should be
considered to provide more accurate predictions of drawdown and flow directions under pumping conditions.

A significant data gap in evaluating the potential for future saline water intrusion and water quality
degradation is the current distribution of saline water bayward of the Gloria Way Well. The current
distribution of chloride and saline water is unknown, because no groundwater monitoring wells exist east of
the Gloria Way Well. It is recommended that the City, possible in conjunction with the cities of Palo Alto and
Menlo Park and San Mateo County, install a monitoring well network and implement a groundwater
monitoring program to assess the current distribution of water quality and provide early warning of potential
saline water intrusion.

3.5.3 Potential for Land Subsidence

Land subsidence occurs when groundwater overdraft significantly reduces the fluid pressure in the pores of
the aquifer system. This results in compression of clay materials and the sinking of the land surface. This
compression may be partially recoverable if pressures rebound, but the recovery is rarely of the same
magnitude as the initial compression. Areas having a greater abundance of fine-grained sediments, such as
northeastern East Palo Alto, are more susceptible to land subsidence than the southwestern area of the City,
because of the greater compressibility of these sediments. Subsidence can exacerbate flooding and damage
infrastructure.

In the first half of the 20th century, portions of the City of San Jose subsided as much as 13 feet as a result of
over pumping; this subsidence has been halted with development of surface water sources and improved
groundwater management. Similarly in the Study Area prior to the 1960s, groundwater levels were well below
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sea level; these lowered groundwater levels induced subsidence of the aquifer system. Land subsidence of
more than two feet was measured in Palo Alto and East Palo Alto between 1934 and 1967 (Poland and Ireland,
1988). Subsidence in the Atherton area during the same period was reportedly between 0.1 and 0.5 foot
(Metzger, 1997).

It is instructive to note the magnitude of groundwater level declines associated with subsidence; for example,
groundwater levels in the Hale Well in Palo Alto reached a low elevation of -140 feet mean sea level (ft-msl) or
186 ft-bgs in 1962. The static water level in a well drilled in Atherton in 1950 was about -23 ft-msl (53 ft-bgs).
PAPMWC Well No. 5 had a static groundwater level of -31 ft-msl (46 ft-bgs) when drilled in 1950. These
observed historical conditions indicate a potential for subsidence, should intensive pumping resume with large
drawdowns.

Because of the economic cost that subsidence incurs, the SCYWD and USGS have initiated a program of
surveying the Santa Clara Valley to determine its extent. SCVWD monitors subsidence with a network of index
wells, survey benchmarks, and two deep extensometers that measure the rate and magnitude of compression
that occurs between the land surface and bottom of the well (SYCWD, January 2005). SCVWD has established
subsidence thresholds, or groundwater elevations below which significant subsidence will likely occur for its
index wells based on the PRESS (Predictions Relating Effective Stress and Subsidence) model (SCVWD, January
2005). The SCVWD has established a tolerable continuing rate of subsidence of 0.01 feet per year. Based on
the modeling, if groundwater levels do not drop below the threshold level, the tolerable subsidence rate will
not be exceeded. The nearest subsidence monitoring well (located in Mountain View) has a subsidence
threshold of -26 ft-msl. Some of these techniques require surface and subsurface survey equipment to
measure horizontal and vertical displacement. Although such surveys are very precise (e.g., borehole
extensiometers), they are expensive to install and maintain. The different land surveying methods are
summarized in Table 23.

Mitigation measures by the SCVWD in the late 1960s and early 1970s have stopped and even reversed
subsidence in the Santa Clara subbasin. These measures have included provision of surface water supplies in
lieu of groundwater, artificial recharge of the groundwater basin through stream channels and recharge basins,
and careful monitoring and management of groundwater levels to avoid further subsidence (Borchers, et al.,
1999; Ingrebritsen and Jones, 1999; Schmidt and Blirgmann, 2003).

Satellite Interferometric Synthetic Aperture Radar (InSAR) is a relatively new technique allowing measurement
and mapping of changes on the Earth’s surface as small as a few millimeters (mm). This is accomplished by
reflection of satellite-born radar signals from space to the ground with return to the same point in space but at
different times. Therefore, the radar satellite measures changes in distance between the satellite and ground
as the land surface uplifts or subsides. These data are then converted into interferograms that are used to
construct maps of relative ground-surface changes. Such maps are used to understand the effects of
groundwater and petroleum withdrawals, or other human-induced land deformation (Bawden, et al., 2003).

To evaluate seasonal and multi-year deformation patterns, the USGS used European Observation Satellites
(EOS) 5-year InSAR data from September 1992 through August 1997. The data showed small amounts (5 to 10
mm) of regional uplift that corresponded with water-level recovery throughout the Santa Clara Valley. An 8-
month interferogram (January to August 1997) showed seasonal subsidence of about 30 millimeters near San
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Jose that corresponded to about a 10 meter decline in water levels. In the Palo Alto and East Palo Alto area,
significantly less seasonal declines were noted (Galloway, et al., 2000; Bawden, et al., 2003). InSAR can be
used effectively to determine both long- and short-term land subsidence and recovery.

Based on the preliminary drawdown modeling described above, the amount of drawdown associated with
operation of the Gloria Way Well likely is less than the amount that occurred in the mid-20" Century. The
subsidence that did occur may have partially reversed, but this is not an indication that additional subsidence
will not occur if future groundwater levels drop well below sea level. In addition, future global sea-level rise
may exacerbate this potential.

It is recommended that the City work with neighboring municipalities, agencies, and the USGS to monitor land
subsidence in the future, using one or more of the methods described above and listed in Table 23.

3.6 Treatment and Blending Evaluation

As part of the Gloria Way Well treatment and blending alternatives analysis, a review of the Gloria Way Well
water quality and the quality of SFPUC water was conducted to identify potential water quality implications of
adding this groundwater to the City’s existing finished water.

3.6.1 SFPUC Water Quality

Approximately 85 percent of the SFPUC water supply is from High Sierra snow melt from the Hetch Hetchy
Reservoir. This water is very low in total dissolved solids, hardness and alkalinity and, therefore, is a high
quality water that is also aggressive to many piping materials and has very poor buffering capacity. The
remaining 15 percent of SFPUC water is made up of East Bay and local surface waters. Although these waters
have slightly greater levels of total dissolved solids (TDS), hardness and alkalinity, the blend is still considered a
soft, high quality water.

Due to the high quality source water and the SFPUC’s mandate to protect public health, the water quality goals
of the SFPUC are more stringent than (at 40 percent of) primary and secondary maximum contaminant levels
(MCLs) for several regulated constituents. The low levels of naturally occurring and anthropogenic
contaminants allow for blending opportunities to reduce contaminants in other sources below MCLs. The
SFPUC is also in the process of designing facilities to add local groundwater (i.e., wells within the City and
County of San Francisco) and regional groundwater (i.e., the Westside Basin in the upper Peninsula) to their
finished water. However, these groundwater additions will be introduced into the SFPUC downstream (north)
of the SFPUC turnout for East Palo Alto.

The SFPUC has chosen to utilize pH as its primary corrosion control parameter in its transmission and
distribution system. Prior to transmission and during treatment, the SFPUC increases the pH of the finished
water to between 8.6 and 9.4, depending on source water TDS levels. The pH of this poorly-buffered finished
water has been shown to decrease significantly (e.g. 0.3 to 0.5 pH units) with minimal additions of
groundwater (e.g., 3 to 5 percent). SFPUC is taking precautionary steps to maintain the target pH in its systems
when groundwater is added to protect infrastructure and maintain compliance with the Lead and Copper Rule.
These steps include blended water quality laboratory testing and the addition of sodium hydroxide (NaOH)
storage and feed facilities to SFPUC groundwater treatment locations.
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3.6.2 Blending

Aesthetically, the quality of the groundwater would benefit from blending with SFPUC finished surface water
supplies. Blending is recommended at a minimum of a 1:1 ratio of SFPUC surface water supplies to
groundwater to reduced TDS, hardness, and chloride to acceptable levels. To maximize the supply from Gloria
Way Well, which has a production capacity of 300 gpm, blending at a 1:1 ratio would require the constant
water supply rate of 300 gpm from the SFPUC and a constant delivery to the distribution system of 600 gpm.

Without treatment, blending is expected to lower iron and manganese levels relative to the starting
groundwater concentrations. However, without treatment the use of water from the Gloria Way Well would
be limited. Based on the historical average concentration of manganese in the Gloria Way Well of about 170
ug/L, blending of 29 percent groundwater with 71 percent SFPUC water would reduce the manganese
concentration below the secondary MCL of 50 ug/L. To account for the likelihood of manganese
concentrations in Gloria Way Well to exceed the historical average, a safety factor should be applied. Applying
a safety factor of 1.2 results in a blend of 24 percent groundwater; this is the recommended maximum
percentage of groundwater if blending without treatment is pursued. At this percentage and Gloria Way Well’s
maximum production capacity of 300 gpm, blending would require mixing 950 gpm of water from the SFPUC
system for a total water supply rate of 1,250 gpm. This supply rate exceeds the City’s current minimum day
demand of 1.6 mgd, or 1,111 gpm, meaning that the Gloria Way Well would not be able to operate
continuously in a blend only scenario.

An additional drawback of the blending without treatment option is the potential for iron and manganese
oxides to precipitate. Oxidation of iron and manganese can consume residual disinfectant in the system and
the precipitate can result in the accumulation of solids in the distribution system or in the storage tank used
for blending. Therefore blending alone is not considered a viable alternative.

3.6.3 Wellhead Treatment

Manganese wellhead treatment is recommended. Manganese can be treated to below regulatory levels with
wellhead oxidation and pressure filtration with granular media. An added benefit will be reduced iron levels in
the treated water. This treatment process for manganese removal is the most common, and usually the lowest
cost technology with years of successful operating experience treating groundwater in the United States.

Blending groundwater from the Gloria Way Well in any significant amount with SFPUC water will impact the
pH of the finished water. Although laboratory analysis of pH was performed in May 2012, ongoing field testing
of pH from the Gloria Way Well is also recommended. Because pH is an important parameter with respect to
corrosion of pipelines and plumbing materials, desktop modeling (and possibly bench scale testing) is
recommended to determine the impact of blending on finished water pH. If pH adjustment is necessary,
sodium hydroxide should be added to the blended water, not solely the groundwater.

Additionally, it is recommended that the anticipated fluoride concentration of the blend be evaluated once
blend flows are known, to determine if addition of fluoride to the low-fluoride groundwater is needed to meet
the City’s finished water fluoride level goals.

Lastly, the possible addition of a residual disinfectant to the groundwater will need to be evaluated once blend
flows are known. Chlorine and ammonia can be added to match the existing chloramines levels in SFPUC
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finished water or possibly only chlorine may be added if appropriate mixing and blending is performed.
Unplanned and uncontrolled mixing of chlorine and chloramines in the distribution system should be avoided.
Care should be taken to not impact the residual disinfectant in the East Palo Alto distribution system. Ideally,
this can be accomplished by adding chlorine and ammonia at a 5:1 weight ratio to make chloramines at a
concentration that matches SFPUC finished water.

A process schematic for the Gloria Way Well treatment option is presented on Figure 32. Gloria Way Well
water will be mixed with spent backwash water and then applied to the pressure filters. The treated water
then flows to a mix tank where further chemical conditioning occurs and where the treated water is mixed in a
ratio of 1:1 with SFPUC water before being discharged to the distribution system. While a portion of the
backwash water can be re-circulated to the pressure filters, some needs to be discharged as waste to the
sewer.

Figure 33 shows a conceptual layout for this alternative on the Gloria Way site. This layout assumes that all
existing facilities are removed except for the wellhead itself. All facilities except a standby generator fit on the
site within the required setbacks. A portable standby generator is included in the overall project, but it would
be stored offsite. It should be noted that a hydraulically operating check valve needs to be placed in the
existing waterline. During normal operation, this valve remains shut preventing pumped water from
recirculating to the mix tank. This valve will open when the mixing tank pump is off or when low pressure
occurs on the mixing tank side of the check valve.

Table 24 presents the estimated probable cost of construction for this project along with an estimate of the
annual cost of operation. Included in the cost estimate are a new well pump and a SCADA system to operate
the facility.

3.7 Regulatory Permitting Requirements

In order to place the Gloria Way Well into regular service, several regulatory permits must be obtained.
Permitting agencies identified to date include:

e The City of East Palo Alto
e The Palo Alto Regional Water Quality Control Plant (RWQCP)
e The State of California Department of Public Health (CDPH)

The Gloria Way Well Site is zoned Single Family Residential (SFR) by the City of East Palo Alto. Public utility
uses, facilities and structures are permitted uses, but a conditional use permit is required. A building permit
issued by the City of East Palo Alto will also be required in order to construct the treatment system facilities.

An industrial waste discharge permit will be required and will be issued by the RWQCP. The permit application
form is included in Appendix G. One of the unknowns is the concentration of wastewater constituents. The
RWQCP has indicated that brine or concentrated solutions may be a problem, but these concentrations are not
known at present.
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The CDPH also has specific permit requirements. These were identified in an email from Jose Lozano to Bret
Swain dated 15 May 2012. This email is included in Appendix G. Key elements in the CDPH permitting process

include:

e Documentation of the condition of the existing Gloria Way Well and whether the well meets State Well
Standards

e Application for an amended permit to change the well status from inactive to active. This will include:

Preparation of a completed permit form

Copy of current pump test to establish capacity

A completed drinking water source assessment

Well design and pump specifications if well is to be rehabilitated or the pump replaced
Documentation of CEQA clearance

Current Title 22 water quality testing

e Submittal of a design engineering report, plans and specifications, and operations plan, if blending is to

be used or if treatment is proposed. Similarly if a water tank is constructed, CDPH will require plans,

specifications and CEQA clearance. It should be noted that the CDPH “considers the separation issues

between the well and the residential sanitary sewers not an issue for the permitting process.” Finally,

for a new well system constructed at another City site, along with the permits listed above, a well

drilling and construction permit will be required from the San Mateo County Environmental Health

Services Division.

e Additional regulatory permit requirements may apply to other potential well sites.

3.8 Phasing Options and Schedule for Construction

This report is Phase 1 of the Gloria Way Well project. The Gloria Way Well treatment system would be

designed and constructed during Phase 2. The City is proceeding with the environmental documentation and

permitting and anticipates completion by May 1, 2013. At that time, final design could begin.

Although the Phase 2 design and construction schedule could potentially be accelerated if certain steps are

eliminated or fast-tracked, the Gloria Way Well design and construction phase would take approximately 18

months after the notice to proceed is given. This timeline can be broken down as follows:

e Site surveying and geotechnical investigation — 1 month

e  60% design — 2 months

e (City review period — 1 month

e 95% design — 2 months

e City Approval and Authorization to Bid-2 months

e Bidding and award period — 2 to 3 months

e Construction —9 to 12 months
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3.9 Environmental Review Requirements

Retrofit of the Gloria Way Well and construction of a manganese treatment system would be subject to
project-level environmental review under the California Environmental Quality Act (CEQA) and the National
Environmental Protection Act (NEPA). CEQA requirements are established under the California Code of
Regulations require that government agencies with discretionary approval over a non-exempt project evaluate
the environmental effects of the project and disclose ways to reduce or avoid any adverse effects. NEPA
compliance is required to support federal funding requirements. New municipal production wells constructed
at other sites would also be subject to CEQA requirements, but would not likely be subject to NEPA unless
federal funding is sought for their implementation.

For retrofit of the Gloria Way Well, the US EPA is the NEPA Lead Agency, and the City is the CEQA Lead Agency.
To comply with CEQA and NEPA requirements, the City and US EPA plan to prepare a joint Draft Initial Study
(1S) and Environmental Assessment (EA) for CEQA and NEPA compliance. Environmental topics to be
considered in the Draft IS/EA include, but are not limited to: aesthetics, air quality, biological resources,
cultural resources, geology and soils, surface water hydrology and water quality, groundwater hydrology and
water quality, hazards and hazardous materials, land use and land use planning, traffic and transportation,
noise, and socio-economic and environmental justice issues.

An IS is prepared by a CEQA Lead Agency to determine if a project may have a significant effect on the
environment. If it is determined that project mitigation measures, conditions of approval, or the design of the
project facilities would mitigate all potentially significant impacts to a less-than-significant level, the City may
adopt a Negative Declaration (ND) or Mitigated Negative Declaration (MND) (CEQA Guidelines Section 15070).
However, if there is substantial evidence that the Gloria Way Well project may have a significant effect on the
environment, an Environmental Impact Report (EIR) must be prepared (CEQA Guidelines Section 15064(a)).

Similar to an IS, an EA is prepared by a NEPA Lead Agency to determine the level of environmental effects
associated with a proposed action and to briefly provide sufficient evidence and analysis for determining
whether to prepare a Finding of No Significant Impact (FONSI) or an Environmental Impact Statement (EIS) (40
CFR Section 1508.9).

At this time, it is believed that a MND and FONSI may be sufficient to fulfill CEQA and NEPA requirements.
After the Draft IS/EA is circulated for a 30-day public and agency review, if it is determined that significant
impacts could be reduced to a less-than-significant level through adoption of mitigation measures, responses
to any comments received on the IS/EA will be incorporated into a MND and FONSI for the proposed project. If
it is determined that significant impacts would occur with implementation of the project and could not be
reduced to a less-than-significant level through adoption of mitigation measures, additional environmental
review may be required.

Projects receiving federal funding must also coordinate with federal agencies responsible for managing the
resources that could be affected by the project. In cases where a project would not affect a particular
resource, the process is used to determine the applicable authorities must be documented. It is anticipated
that the proposed retrofit of the Gloria Way Well would need to comply with the federal consultation
requirements of the State Historic Preservation Office (SHPO) under Section 106 of the National Historic
Preservation Act (NHPA), and the US Fish and Wildlife Service (USFWS) under Section 7 of the Federal
Endangered Species Act (FESA). For the Gloria Way Well project, it is believed that brief letter memoranda will
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be sufficient to provide the US EPA with the necessary information to make a determination of no effect under
FESA Section 7, and a finding of no adverse effect under NHPA Section 106.
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4. OTHER POTENTIAL CITY GROUNDWATER SUPPLY SOURCES

To meet the City’s projected long-term supply deficit of 1,201 AFY, additional supply sources beyond the Gloria
Way Well will need to be developed. The City’s Urban Water Management Plan identifies new groundwater
wells as the chief supply source to address future shortfalls.

4.1 Potential City Well Sites

This section evaluates the potential for producing groundwater at other well sites in the City. An evaluation of
using other existing wells and potential new wells was conducted.

4.1.1 Existing Wells in East Palo Alto

As reported by the DWR and San Mateo County and described in Section 2, there are a number of existing
groundwater wells in the City (Appendix B). It is possible that an existing properly-constructed high-capacity
well in good condition could be used to augment City water supply. However, most of the wells listed in the
well databases are shallow groundwater monitoring wells associated with the contaminated sites, shallow
domestic wells, and the PAPMWC wells. Very few other wells are listed in the database and most of these
have incomplete information.

Several reported existing wells were researched in order to evaluate the potential to utilize them as future
supply wells. A groundwater well exists at the Brentwood School near the corner of Clark and O’Conner
streets. This well, discovered during a site reconnaissance, appears to be a five-inch diameter PVC-cased well.
No surface vault is in place to secure the well. Moreover, no construction information for this well is available
in the DWR and San Mateo County databases and thus the total depth and screened intervals are unknown.
Based on its small diameter, this well is not appropriate as a groundwater production well. It should be
properly abandoned (filled and sealed).

City staff members have noted that a well is present at Bell Park, and that it is secured with a steel plate. No
construction information for this well is available in the DWR and San Mateo County databases and the total
depth and screened intervals are unknown. The Bell Park location is not preferred due to its proximity to the
PAPMWC wells.

Additional site surveys could be performed to inspect the Bell Park Well, or any other wells that may be
suitable for groundwater production. However, an optimally located and properly designed and constructed
new well likely would yield better production rates, water quality, and remaining lifespan than any existing
wells in the City identified to date.

4.1.2 Potential New Well Sites

As part of this study, the City has identified seven potential new well locations, which were screened for the
potential to construct a second City well system. Figure 34 shows the location of these potential sites and the
Gloria Way Well site. The figure also illustrates the location of the wells in relation to the City’s distribution
system and the neighboring City of Menlo Park, City of Palo Alto, O’Conner Tract Water Company, and Palo
Alto Park Mutual Water Company wells. Prior to constructing a new municipal production well at any of the
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additional well sites, a test well should be installed and a testing program conducted to confirm well yields,
water quality, and treatment requirements.

The sites known as Bay/University, Bell Park, Brentwood School and Pad D, are fairly centrally located within
the City’s distribution system and are located alongside principal distribution mains, whereas
Woodland/Manhattan, Newell/101 and Verbena sites lie at the periphery of the system and in areas with
smaller distribution mains. From a distribution standpoint, sites that are located near the City’s primary
distribution mains are considered more suitable for the introduction of new groundwater sources because the
existing infrastructure in these locations is more likely to be able to accommodate increased flows. From a
production and sustainability standpoint, sites that are located further from the existing Palo Alto Park Mutual
Water Company wells and other existing or planned production wells in neighboring municipalities are
preferred because groundwater extraction from these locations is less likely to impact or be impacted by the
other production wells. While preferred for their central location within the City’s distribution system, the
proximity of the Bay/University and Bell Park sites to the Palo Alto Park Mutual Water Company and existing
Gloria Way Well makes these sites less attractive. However, none of the potential well sites have fatal flaws
with respect to their location relative to existing infrastructure or other municipal production wells.

4.2 Site Screening Analysis

A preliminary site screening analysis has been performed to identify the most favorable of the potential well
sites. Site characteristics considered in the initial screening include the following:

e Approximate Lot Size Less Setbacks — This criterion considers the constructible area of the site. The
useable space on each site is subject to setbacks: 5-foot side yard setbacks and 20-foot front and back
yard setbacks. The minimum constructible area needed for a new well system is estimated at 60 feet
by 100 feet (6,000 square feet). This criterion has been used to screen out sites with insufficient space
for new well facilities.

e Distance from the Bay — This item considers the potential for the wells to be impacted by salt water
intrusion. For the high level screening conducted for this study, sites further from the Bay are
considered more viable.

e Distance from Surface Water — This item considers the potential for wells to be impacted by surface
water. Because the treatment requirements for drinking water sources classified as ‘groundwater
under the direct influence of surface water’ are more stringent than standard groundwater treatment,
preference is given to sites distant from local streams.

e Biological Resources Permit Considerations — Sites located in undisturbed areas or adjacent to creeks
and other water bodies may require biological resource permits if project construction and/or
operations would disturb riparian habitat (including through encroachment within the dripline of
riparian trees) or other sensitive habitats, or could potentially result in injury to or mortality of special-
status species. Biological resources permit considerations could include Section 1602 Streambed
Alteration Agreement from the California Department of Fish and Game (CDFG) (for disturbances to a
riparian corridor), and a Section 2081 CDFG Incidental Take Permit or Take Avoidance Plan (for impacts
to special-status species).
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e Ownership — This item considers the ease of acquiring the land necessary to implement the new well.
Properties owned by the City or other public entities are given preference over privately owned
properties.

e Adjacent Water Line Sizes and Water Distribution Improvements near Site — This criterion considers
the ease of connecting the potential new groundwater supply to the distribution system.

e Current Land Use and Adjacent Land Uses — This criterion considers potential conflicts with adjacent
land uses and public acceptance of new well facilities. For example, wells located close to residential
land uses could result in increased noise levels during project construction and operations. Wells sited
within commercial areas are considered to be more acceptable to the community compared to wells
sites on properties within residential areas.

e Accessibility — This item considers the need for site accessibility improvements in order to facilitate
construction, maintenance, and operation of a new well.

e FEMA Flood Hazard — This item considers the vulnerability of new well facilities to flooding. This
criterion has been used to screen out sites that are included within the designated FEMA 100-year
flood hazard zone.

e Distance from Palo Alto Park Mutual Water Company and O’Conner Tract Wells — This item considers
the potential for new wells to impact the operation of the existing Palo Alto Park and O’Conner Tract
Mutual Water Company wells, and vice-versa. Sites further from the existing wells are considered
more viable.

e Distance from existing or planned City of Palo Alto and City of Menlo Park Wells — This item considers
the potential for new wells to impact the operation of the existing or planned City of Palo Alto Park or
City of Menlo Park wells. Sites further from the existing wells are preferred.

e Potential Well Yields — This parameter is the estimated yield of a new production well. Sites with
greater yields are preferred. Based on the regional hydrogeologic information and existing well
performance, potential well sites in the southern and eastern portions of the City are anticipated to
have better production rates than sites in the northern and western areas of the City.

e  Proximity to Documented Groundwater Contamination — This criterion considers distance from known
groundwater contamination sites. For the purposes of this analysis, environmental cases whose status
is closed, indicating remediation has been completed to the satisfaction of the regulatory agency, are
considered to pose a low threat to groundwater quality at the potential well site. Water quality
sampling would be required to confirm groundwater conditions at potential well sites.

Ambient groundwater quality (i.e., the predicted water quality of a new production well) has also been
considered. Sites with better water quality, particularly with regard to ambient iron and manganese
concentrations are preferred. However, groundwater quality data in the areas around the potential well sites
are limited, and available water quality does not indicate a definitive trend. Proximity to known environmental
contamination sites (see Section 2 and Figure 18) has also been considered. However, the seven sites
evaluated are not located near the identified major environmental release sites, which are located in the
northern sections of the City. Therefore this parameter is not evaluated further.
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A matrix listing the characteristics of each of the potential well sites is included as Table 25, while summaries
of each site are provided below.

e Pad D Site: This City-owned site is located at the intersection of Clark Avenue and East Bayshore Road.
The site has ample constructible area and adequate access. Its location within a commercial area
reduces concerns regarding the aesthetics of a new well facility. The potential groundwater
production rate is anticipated to be relatively good. The site is bordered by two 12-inch-diameter
water lines, both of which are slated to be upgraded to 16-inch-diameter and should have adequate
capacity to accommodate additional supplies. The site is not located in a FEMA flood hazard zone.
There are no special biological resource permit considerations associated with this site. Three Leaking
Underground Storage Tank (LUST) clean-up sites (1979 Pulgas Avenue, 1800 West Bayshore Boulevard,
and 940 O’Connor Street) are located within %-mile of the site; however, these are considered to pose
a low risk to groundwater because the cases are closed. One potential drawback to Site D is the
potential for a proposed pedestrian overcrossing across Highway 101 to terminate on Pad D.

e Bay/University Site: This is a City-owned site located at the intersection of Bay Road and University
Avenue, approximately 3,500 feet from the Bay. The site is adjacent to major water distribution mains
and could accommodate the introduction of a new water supply. The site is at the edge of an
undeveloped field. Adjacent land uses are predominantly commercial. The site is not located near any
creeks and is not within a FEMA flood hazard zone. There are no apparent special biological resource
permit considerations associated with this site. The site is located less than %-mile north of a LUST
clean-up site (at 2395 University Avenue), but the LUST site is considered to pose a low risk to
groundwater at the potential well site because the case is closed. The site has a constructible area of
approximately 3,850 square feet, which could constrain the facilities that could be accommodated on
the site. The proximity of the site to the City’s Gloria Way Well and the Palo Alto Park Mutual Water
Company’s wells is another drawback of the Bay/University location.

e Bell Park Site: This City-owned site is located on University Avenue, south of Bell Road. Surrounding
land uses include recreation, commercial, and residential. Construction of new well facilities on this
site would be difficult because of the existing use of the site as a community open space and
community resistance to the loss of this recreational space. The site has ample constructible area and
adequate access. The site is not located in close proximity to creeks or other waterways and is not
located in a FEMA flood hazard zone. There are no apparent special biological resource permit
considerations associated with this site. The site is located within %-mile of three LUST sites (2101
University Avenue, 2194 University Avenue, and 1475 East Bayshore Road) whose status is indicated as
closed, and one LUST site (660 Donohoe Street) whose status is indicated as open. The open LUST case
could present groundwater quality concerns for a new well at this site. Of all the potential sites, Bell
Park is the closest to the Palo Alto Park Mutual Water Company well site, which could present well
interference issues.

e Brentwood School Site: This site is located at the intersection of Clark Avenue and O’Connor Street,
adjacent to the Edison-Brentwood Elementary School. The site is owned by the school district. The site
has ample constructible area and adequate access. The site also has the advantage of being located
alongside major water distribution mains. Other nearby land uses include single-family and multifamily
residential and industrial. The site is not located in a FEMA flood hazard zone. There are no apparent
special biological resource permit considerations associated with this site. The site is located less than
%-mile north of two LUST clean-up sites (at 940 O’Connor Street and 1979 Pulgas Avenue). The LUST
sites are considered to pose a low risk to groundwater at the potential well site because the cases are
closed. The site is one of the furthest sites from the Palo Alto Park Mutual Water Company and
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O’Conner Tract wells, which means it has a lower potential for well interference. However, of all the
potential sites, it is the closest to the bay (approximately %5 mile) and as such has a greater potential to
be impacted by seawater intrusion. The Brentwood School site has the additional drawback of
requiring negotiations with the school district to implement new well facilities.

e Newell/101 Site: This privately-owned site is located at the intersection of Newell Road and West
Bayshore Road. Adjacent land uses are predominantly multifamily residential. The site has ample
constructible area and adequate access. The site is also located within a FEMA flood hazard zone.
There are no apparent special biological resource permit considerations associated with this site. The
site is located within %-mile of one LUST cleanup site (1800 West Bayshore Boulevard); however,
because the case status is indicated as closed, this site is considered to pose a low risk to groundwater
at the potential well site. The Newell/101 site is among the furthest from the Palo Alto Park Mutual
Water Company well and the Bay, reducing the potential for well interference and seawater intrusion.
The site also has one of the larger buildable areas. The potential groundwater production rate is
anticipated to be relatively good. Disadvantages of this site are that it lies outside of the City’s main
distribution network and is situated next to residential land uses. In addition, the west side of the
proposed Highway101 overcrossing may terminate on this site.

e Verbena Site: This privately-owned site is located at the terminus of Verbena Drive (near the
intersection at Abelia Way) and is surrounded by single-family residences. The site has ample
constructible area and adequate access. The site is located in a FEMA flood hazard zone (one-percent
annual chance flood) and is located adjacent to the San Francisquito Creek. The site is also located
approximately 1/5-mile from the Bay, which increases the potential for seawater intrusion. The site is
located within %-mile of two LUST cleanup sites (2085 East Bayshore Boulevard and 151 Laura Lane),
which have closed status, and one LUST site (1905 East Bayshore Boulevard) whose status is open. The
open LUST case could present groundwater quality concerns for a new well at this site. This site has
special biological permit considerations due to its proximity to San Francisquito Creek.

e Woodland/Manhattan Site: This privately-owned site is located immediately south of the intersection
of Woodland Avenue and Manhattan Avenue. Adjacent land uses include single-family and multifamily
residential and commercial. After applying the site setback requirements, it was determined that the
Woodland/Manhattan site does not have buildable space; additionally, the site is within the FEMA
floodplain and is located adjacent to the San Francisquito Creek. The site is located within %-mile of
one LUST cleanup site (1901 University Avenue) whose case is indicated as closed, indicating it poses a
low risk to groundwater at the potential well site. This site has special biological permit considerations
due to its proximity to San Francisquito Creek.

Of the potential well sites, Pad D appears best suited for a new well. Based on data from nearby production
and monitoring wells, yields of a Pad D well may be relatively high (over 500 gpm) and groundwater quality
may be relatively good and may not require manganese treatment.

Prior to moving forward with a new well system, it will be necessary to confirm well capacity and yield and
ambient groundwater quality. If the City desires to construct a new well system, a hydrogeologic field
investigation should be performed, including installation and water quality sampling of a test well potentially
with multiple depth completions for discrete interval testing.

4.3 Potential for Saltwater Intrusion or Subsidence
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The preliminary numerical groundwater flow model described in Section 3 was used to estimate water level
drawdown resulting from pumping of a future well at Pad D; focus was placed on simulated drawdown at the
shoreline as an indicator of potential salt water intrusion. The model used the same boundaries and aquifer
parameters as the Gloria Way Well model described in Section 3. The Pad D well is in the southern portion of
the City in an area of higher aquifer transmissivity and likely higher well yield. Two predictive simulations
under pumping conditions were performed using constant pumping rates of 300 and 500 gpm for the Pad D
well. Transient flow was simulated to predict the dynamic aquifer hydraulic response to pumping. Figures 35
and 36 show the simulated groundwater drawdown after one and five years, respectively, of continuous Pad D
well pumping at 300 gpm. Predicted drawdown near the shoreline associated with Pad D well pumping at 300
gpm is around 8 feet after one year of pumping. After five years of pumping, the drawdown near the shoreline
is around 10 feet. Comparison of the drawdown predicted for pumping the Gloria Way Well at 300 gpm
(Figures 30 and 31)and for pumping a Pad D well at 300 gpm (Figures 35 and 36) reveals less drawdown will
occur near the Bay shoreline from pumping at the inland Pad D location.

Figures 37 and 38 show the simulated groundwater drawdown after one and five years, respectively, of
continuous Pad D well pumping at 500 gpm. Predicted drawdown near the shoreline associated with Pad D
well pumping at 500 gpm is around 14 feet after one year of pumping. After five years of pumping, the
drawdown near the shoreline is around 17 feet. Although the aquifer transmissivity in the Pad D area is
simulated as higher than at the Gloria Way Well, the simulated pumping rate for this scenario is also higher.
The amount of drawdown over time for a Pad D well pumping at 500 gpm is similar to the amount predicted at
the shoreline during pumping of the Gloria Way Well at 300 gpm. Model-simulated drawdown in the simulated
Pad D well is around 105 feet after one year of pumping at 500 gpm.

These preliminary drawdown estimates indicate there is a potential for inducing saline water intrusion and/or
land subsidence. If the City pursues a new well system at Pad D, it is recommended that a hydrogeologic site
investigation be performed to quantify aquifer hydraulic properties at the site. As with the Gloria Way Well,
groundwater drawdown does not necessarily mean land subsidence or saline water intrusion will occur, but it
indicates the potential for these adverse impacts. Again, a groundwater monitoring program should be
implemented prior to and during production well operation in order to measure the actual impacts and if
necessary modify the pumping rates in order to mitigate adverse impacts. A more robust three-dimensional
groundwater flow model also should be developed that accounts for vertical variations in aquifer hydraulic
properties and for pumping from all Sub-basin production wells, and includes particle tracking to evaluate
predicted groundwater flowpaths and the potential for seawater intrusion or subsidence.

4.4 Permitting and Environmental Review Requirements

Permit requirements for a new production well system are similar to those required to place the Gloria Way
Well in service. CDPH permit requirements are included in Appendix G. Additional permits for drilling and
installation of new wells will be required by the San Mateo County Health Department.

4.5 Preliminary Treatment Alternatives and System Design and Capital and Operating Budget
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It is assumed that treatment for the removal of iron and manganese will be required at any site and that
blending will also be required. It is possible that better groundwater quality may exist at a potential new well
site and manganese treatment will not be required. This will be confirmed when a test well is drilled. It is also
assumed that the maximum capacity of this well will be 500 gpm.

The process schematic presented previously in Section 3 is still valid. Figure 39 presents a layout for a 500 gpm
facility. It is very similar to the 300 gpm facility, but spread out more as it is assumed there are no site
constraints similar to the Gloria Way site. Again, this layout assumes that a portable generator will be acquired
and located off site. The estimated probable cost of construction and annual operating costs for the 500 gpm
option are presented in Table 26.

4.6 Lifecycle Water Cost Comparisons for Gloria Way and New Well Sites

Table 27 summarizes the net present value of the project benefits and the average cost of water (per AF) for
the two alternative locations with various water production rates. The alternatives are the existing Gloria Way
Well operating at 100, 200, or 300 gpm, and a new well located at Pad D operating at 100, 200, 300 or 500
gpm. For the Pad D system costs for operation both with and without treatment were estimated. The
calculation of the net present worth follows the format of Tables 7, 19, and 20 contained in the Grant
Application for Proposition 84 IRWM (Integrated Regional Water Management) funding. This analysis utilizes a
6% discount rate and a 50 year project life.

Additional assumptions used in this analysis include:

e Total annual production is based on producing water 85 percent of the total available annual hours.

e Construction occurs in a two year period (2012 and 2013) during which time no water is produced and
all capital costs are incurred.

e Replacement costs include filter media, chemical feed pumps and other minor pieces of equipment. A
major rehabilitation of the well pump and treatment system is scheduled 25 years after project
initiation.

e Operation and replacement costs vary proportionately to the annual volume of water produced.
Administration and maintenance costs are fixed and do not vary with respect to the volume of water
produced.

e The life of the well is estimated at 50 years and no well rehabilitation costs are anticipated.

e There is no salvage value at the end of the 25-year project life.

The costs of water for the Gloria Way system alternatives range from $260 to $550/AF (at 300 and 100 gpm,
respectively). The costs of water for the Pad D system alternatives range from and from $240 to $780/AF (for
500 and 100 gpm, respectively, with manganese treatment). Without manganese treatment water costs for
Pad D at 500 and 100 gpm are $100 and $310/AF. These costs compare quite favorably with the current
SFPUC wholesale water price of $1,276/AF (SFPUC, 2012).
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5. OVERVIEW OF NEED FOR EMERGENCY STORAGE

5.1 Storage Sizing

In 2006, the City of East Palo Alto, in conjunction with the City of Menlo Park, completed the Final Feasibility
Evaluation of Menlo Park/East Palo Joint Reservoir Facility and Alternative Water Supply. In this evaluation, the
two cities investigated the feasibility of a joint use reservoir to serve both East Palo Alto and Menlo Park needs.
Through the study, it was determined that a joint reservoir was not feasible, and recommendations were made
for storage facilities for the individual cities. Two storage sizing scenarios were prepared for each of the cities.
The first scenario was based on a request by the California Department of Public Health (CDPH) that the
suburban users of the Hetch-Hetchy system support the reliability of the system by developing plans to
provide 8 hours of supply at peak day demand without firefighting reserves. Using this methodology and long-
term demand projections at the time of the study, it was determined that a 2.2 million gallon (MG) reservoir
would be necessary. The second scenario was based on review of storage of other Bay Area Water Supply and
Conservation Association members; this scenario recommended two days of storage at the average summer
day demand. Using this methodology, a 10.1 MG reservoir would be necessary to meet projected demands
through 2030.

Storage recommendations for East Palo Alto are also presented in the Water System Master Plan. The storage
recommendation in the Water System Master Plan is based on providing one day of supply at the peak day
demand plus a maximum fire flow of 4,000 gpm over 4 hours. Based on this methodology and an assumed
peak day demand of 2,208 gpm, a 4.2 MG reservoir would be necessary to meet current demands. The Water
System Master Plan estimates that an additional 1.8 MG would be required to meet future demands
associated with the Ravenswood Business District for a total of 6.0 MG of storage.

For this study, CDPH was contacted to obtain an update on the Department’s previous request that systems
provide 8 hours of supplemental supply. CDPH does not have requirements for local storage but did
recommend that 24 hours of supplemental supply would be more appropriate than the previous 8 hours
request. This recommendation is based on the goal stated in SFPUC’s Water Supply Improvement Program of
limiting outages to 24 hours for the majority of customers. The total storage volume required to meet 24 hours
of peak day demand is 3.0 MG for current demands and 4.5 MG for long-term demand projections.

Consistent with the Water System Master Plan’s recommendation, and also in accordance with DPH’s current
guidance, it is recommended that the City pursue storage options that will provide 24 hours of peak day
demand plus 4 hours of fire flow at 4,000 gpm (960,000 gallons). Under current demand, this equates to a total
storage volume of 4.0 MG, and under long-term demand projections, a total storage volume of 5.5 MG would
be required.

Table 28 compares the recommended storage sizing with alternatives gathered from past studies and the
recent input from CDPH.
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5.2 Operational Considerations

In typical water storage tank operations, filling of the tank is controlled by water levels in the tank and the
system pressure controls the pumps that discharge to the distribution system. For the City’s storage tank flow,
additional control strategies will be necessary because the City does not have different pressure zones,
meaning the emergency storage tank will pump water into the same pressure zone from which it withdraws
water. The control strategy for this type of operation is important to ensure that water from the tank is turned
over routinely and is not simply re-circulated in and out of the tank.

For the City’s water storage tank, the inlet valve can be operated based on water levels in the tank, but the
control strategy should include overrides on the valve to prevent it from opening whenever the tank’s booster
pumps are operating and whenever there is heavy demand in the immediate service area of the tank. If the
booster pumps are operating and the inlet valve is opened, a portion of the pumped water will simply be re-
circulated back to the inlet of the tank rather than being pumped into the distribution system. During periods
of heavy demand near the storage facility, if the inlet valve is opened, a portion of the flows would be diverted
into the tank rather than to the area where the water is required.

The outlet valve will be controlled by discharge pumps that have two different modes of operation —
emergency operations and normal operations. The purpose of the storage tank is to provide emergency supply
when the SFPUC system cannot deliver water. During emergency conditions, the pumps would operate as
needed throughout the day and system pressure would control the operations. During normal operations, the
pumps are controlled by the need to turnover water in the tank to maintain water quality. Normal operation
will be controlled by the time of day when the water is pumped and by the volume pumped during a given
cycle.

It is recommended that the water in the tank be turned over completely every three days. From an economic
standpoint, pumping during normal operations would occur ideally during off-peak power hours, which are
from 9:30 pm to 8:30 am. For a 1 MG storage tank, the daily discharge volume required to turn over the tank
once every three days is 0.33 MG, which equates to an average pump discharge of 500 gpm over an 11 hour
period. For a 2 MG storage tank, the daily discharge is 0.67 MG with an average pump discharge of 1,000 gpm
over an 11 hour period. For a 5 MG storage tank, the daily discharge is 1.67 MG with an average pump
discharge of 2,500 gpm. Under the City’s current average day demand of 2.0 mgd, or 1,400 gpm, it would not
be possible to limit the discharge from a 5 MG tank to off-peak hours. Determination of the required volume
to turn over a 1 MG or 2 MG tank every three days with pumping during daily off-peak periods would require
an analysis of the City’s water consumption during such periods. A preliminary analysis of the City’s diurnal
water demand was completed using peaking factors from an AWWA standard diurnal demand curve; diurnal
demands are presented in Table 29. This analysis estimated a total off-peak demand of 0.46 MG under current
average day flows, suggesting that the off-peak demand is only sufficient to provide the off-peak turnover of a
1 MG storage tank.

The pumps need to have a discharge pressure only slightly above the distribution system’s maximum static
pressure. The system’s pressure is controlled by the pressure of the deliveries from the SFPUC turnouts. The
City is served by three SFPUC turnouts located at Willow Road, O’Brien Drive and University Avenue. The
pressure regulating valves at the turnouts are set at 70 psi at Willow Road and 75 psi at O’Brien Drive and
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University Avenue. The design of the booster pump station should include a pressure relief valve that
discharges water back to the storage tank. The pressure relief valve would prevent over-pressurizing the
distribution system and possibly damaging the City’s water distribution system or the plumbing of individual
customers.

5.3 Storage Locations

The City’s total emergency storage volume can either be distributed throughout the City or stored in one
location depending on the size of the sites available to the City and the space required for the storage facilities.
Multiple smaller sites would provide more redundancy and would equalize flows better than one large tank;
however, the single large tank would be more cost effective. Sites that may be considered by the City range
from parcels that are currently owned by the City and other publicly owned parcels to privately owned vacant
parcels that can be purchased or occupied parcels that can be purchased and reconfigured.

Sites considered during the preparation of this report are listed in Table 25. Two sites stand out as preferred
alternatives: the Bay/University site across from 2415 University; and the Newell/101 site on the west side of
Highway 101. The benefits of these sites include:

e Existing or proposed city ownership

e Proximity of large diameter lines of the existing water distribution

e Distance from Bay resulting in better soil conditions and greater depth to groundwater
e Location would alleviate existing supply and pressure problems.

The Newell/101 site is the location of the west landing of a proposed Highway 101 pedestrian overcrossing.
There is adequate land available for the tank and pedestrian ramp, but carefully planning is necessary to
maximize use of this site for multiple purposes.

Conceptual site layouts were prepared for 1 MG, 2 MG and 5 MG above-ground storage facilities; these are
presented in Figures 40 through 42. Based on these layouts, a 0.4 acre site would be required for 1 MG of
storage, 0.5 acres for 2 MG and 0.9 acres for 5 MG.

Because of the high groundwater levels throughout the City and regulations that discourage the construction
of reservoirs below maximum anticipated groundwater levels, above-ground storage options should be
considered prior to below-ground storage options. If the City determines that conventional above-ground
storage options are not viable, DPH may permit the City to construct a tank below the groundwater table. Itis
anticipated that DPH would require multiple layers of redundancy for this option. Measures that could be
implemented to provide the redundancy include encapsulating the entire reservoir in a waterproof material
such as a sheet applied membrane surrounding the concrete tank, using a bentonite backfill around the
structure, and monitoring for groundwater intrusion. An advantage of constructing a below-ground storage
tank is that overhead uses such as parking, ball fields, tennis courts and other recreational spaces can be
maintained. A disadvantage of an underground storage tank in areas of high groundwater is the need to
design the tank so that is won’t float when the water level is lowered during an emergency or maintenance.
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A nontraditional above-ground storage option that the City may explore is the co-location of a tank and
commercial building space. If the City were to pursue this option, discussions with CDPH would be necessary to
understand any special measures that might be required to implement this option. It is anticipated that CDPH
would require that the reservoir be waterproof and that the public be kept separated from the tank including
overflow and vent structures. Another issue that will need to be considered is the limitations on the height of
the tank. The conceptual site layouts and site size requirements that were developed for conventional above-
ground storage tanks have heights ranging from 36 to 61 feet. To blend into existing architecture, the height
of the tank would likely be limited to 15 to 20 feet; decreasing the height of the tank increases the footprint
required for storage tank. If the tank height is limited to 20 feet, a 0.6 acre site would be required for 1 MG of
storage, 1.0 acres for 2 MG and 2.1 acres for 5 MG.

An important variable in locating the storage tanks is the underlying soil condition. This is important because
of the cost implications of constructing deep foundations. Pile supported systems are typically required for
structures constructed around the Bay due to the presence of Bay Mud. Geotechnical information gathered in
the Final Feasibility Evaluation of Menlo Park/East Palo Joint Reservoir Facility and Alternative Water Supply
suggests that the presence of Bay Mud is limited to the northern and eastern edges of the City outside the
areas being considered for storage tank siting. This suggests that a pile system may not be necessary in all
locations; nonetheless, additional geotechnical studies should be conducted to confirm this need.

5.4 Storage Tank Material

Above-ground storage tanks can be constructed of concrete or steel. Various design options exist for concrete
tanks. They can be pre-stressed concrete or reinforced concrete, and they can be designed with a flat roof slab
or a domed structure. Flat roofs are more expensive to install than domed roofs, but are useful in situations
where there are height restrictions. Concrete tanks are more expensive to install than steel tanks; however,
steel tanks are more expensive to maintain because they must be periodically recoated to prevent corrosion.
Because of the aggressive nature of SFPUC water, a steel storage tank for the City of East Palo Alto would
require impressed current cathodic protection as an additional corrosion protection measure. Below-ground
storage tanks are limited to concrete construction.

5.5 Cost Estimate

Cost will be an important consideration in the type of storage tank utilized by the City. Conceptual cost
estimates have been prepared for different storage options. The costs shown in Table 30 are the estimated
project construction and engineering costs for above ground storage tanks. These costs do not include land
acquisition, environmental, legal or administrative costs.

Cost estimates have been prepared for different tank sizes — 1 MG, 2 MG and 5 MG — and different tank
materials — pre-stressed concrete, reinforced concrete and steel. Because of the potential need for pile
supported systems, the cost estimates also include estimate for each tank size and material combination with
and without a pile supported system to reflect the potential for deep foundation. Additional cost details are
presented in Table 30.
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6. OVERVIEW OF GOVERNANCE, GROUNDWATER MANAGEMENT, AND FUNDING

This section summarizes governance, management, and funding issues related to City water supply with a
focus on groundwater. Recommendations are provided to support the groundwater development and
management strategy for supplemental and emergency supply. These recommendations are provided in light
of the City’s mission: to provide responsive, respectful and efficient public services to enhance the quality of
life and safety for its multi-cultural community.

6.1 Groundwater Management

Groundwater management, as defined by DWR, is the planned and coordinated monitoring, operation, and
administration of a groundwater basin or portion of a groundwater basin with the goal of long-term
sustainability of the resource (DWR, 2003). While most Western states have centralized control of
groundwater, the California legislature has repeatedly held that groundwater management is a local
responsibility. Three major mechanisms have developed for local management (DWR, 2003): 1) coordinated
agreements and ordinances, 2) court adjudications, and 3) management by local agencies under authority
granted by state statute. The last includes preparation of a groundwater management plan, especially the AB
3030/SB 1938 management plans that have become the major means of local groundwater management in
California.

6.1.1 Agreements and Ordinances

Some water agencies and purveyors have entered into agreements for mutually beneficial management
activities (such as joint basin studies, capital projects and operational programs) with cost sharing and joint
collection of fees. For example, the non-profit Water Resources Association of San Benito County was formed
mutually by the San Benito County Water District, City of Hollister, City of San Juan Bautista and Sunnyslope
County Water District to prepare a groundwater management plan; the WRA currently focuses on water
conservation. Agreements among local agencies and stakeholder groups can pave the way toward other
management processes. For example, the Paso Robles Groundwater Basin Agreement among San Luis Obispo
County, the City of Paso Robles and organized landholders has forestalled adjudication, supported
groundwater monitoring and reporting, and fostered cooperation toward a recently adopted AB 3030
groundwater management plan. Similarly, the Sacramento Water Forum agreement supported the subsequent
development of the joint-powers Sacramento Groundwater Authority (Bachman, et al., 2005). While
agreements may prove useful in resolving specific issues, they are difficult to apply as stakeholders change and
as management issues become more complex. For example, unanimous and specific agreement among
signatories may be needed for each new management function (Bachman, et al., 2005).

Groundwater ordinances have been adopted by some cities and by 27 counties, mostly with the specific intent
to limit or prohibit groundwater exports of groundwater. Local governments implementing this type of
groundwater management utilize their police power, land use authority and general plan provisions to
regulate groundwater pumping in their jurisdiction. Such ordinances typically are narrow—focused solely on
regulating groundwater use—and do not support flexible management. Neither San Mateo nor Santa Clara
counties has such ordinances. Cities and counties can exercise such police powers and develop AB 3030
management plans (Bachman, 2005).
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6.1.2 Adjudication

Adjudication is a management method for groundwater basins that have typically experienced overdraft for a
sustained period. Adjudication is the product of a judicial process involving parties in a groundwater basin to
determine the nature and quantity of each producer’s water rights and share of the basin’s perennial yield.
The process includes the appointment of a watermaster to oversee the court judgment that specifies how
much each of the parties to the decision can extract from the basin. There are 22 final adjudications of
groundwater basins in California, mostly in Southern California (DWR website). Most were initiated or
completed prior to the passage of AB 3030 in 1992; however, interest in adjudication increased in recent years,
with adjudication of the Santa Maria Valley Groundwater Basin in 2008 and ongoing adjudication of the
Antelope Valley.

Adjudication can be viewed as providing some certainty by quantifying specific rights for individual producers
in the basin. However, the process is time consuming, expensive and complex for the involved parties, and
does not result necessarily in rapid resolution of overdraft. With regard to groundwater rights, a municipality
(such as East Palo Alto and Menlo Park) typically holds appropriative rights, which are defined by and limited to
the historical pumping based on “first-in-time, first-in-right.” Appropriative rights are secondary to the
overlying rights of property owners; these rights arise from property ownership and are not limited by
historical use. Municipalities can exercise overlying rights only insofar as groundwater pumped from a city-
owned parcel overlying a groundwater basin is used on that parcel. In the case of adjudication, overlying rights
may be defined by reasonable needs and appropriative rights may be extinguished (Bachman, 2005).

6.1.3 Local Management under Authority Granted by State Statute

Many local water agencies are authorized by statute to implement some form of groundwater management.
These include a variety of water districts, but not municipalities. Nonetheless, these are useful to recognize,
because various water districts are, or may become, water management partners for the City of East Palo Alto.
For example, various water districts belong to Bay Area Water Supply and Conservation Agency (BAWSCA, an
organization of SFPUC water retailers) and the Regional Water Management Group of the San Francisco Bay
Area Integrated Regional Water Management (IRWM) Plan. Santa Clara Valley Water District (SCVWD) is a
special act district with expanded broad responsibility for groundwater management, water supply, flood
control, water recycling, and environmental stewardship across Santa Clara County. With its groundwater
management authority, SCVWD has prepared a Groundwater Management Plan (SCVWD, 2001).

6.1.4 Groundwater Management Plans

In 1992, the State Legislature passed Assembly Bill (AB) 3030 to provide local agencies with increased authority
to develop a groundwater management plan (GWMP). AB 3030 (codified in Water Code Section 10750 et seq.)
applies to agencies that provide water service, flood control, or water management and overlie part or all of a
groundwater basin defined by DWR Bulletin 113. The City of East Palo Alto is eligible as a water provider
overlying a portion of the San Mateo Plain subbasin of the Santa Clara Valley Groundwater Basin (DWR Basin
No.2-9.03). AB 3030 plans may be developed by an eligible agency overlying a groundwater basin for its
service area, but collaboration among overlying agencies and stakeholders is strongly encouraged by the State
Legislature and agencies.
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AB 3030 provides a systematic procedure to develop a groundwater management plan, including a list of
components that may be addressed (e.g., control of saline water intrusion, mitigation of overdraft, wellhead
protection, monitoring, replenishment, contamination clean-up, coordination with other agencies) and
procedures for public outreach and hearings (Bachman et al., 2005). In 2002, the Legislature modified the
Water Code with Senate Bill (SB) 1938. SB 1938 provides local agencies with incentives for improved
groundwater management by requiring inclusion of specific elements in a GWMP for an agency to be eligible
for certain funding administered by DWR. Required elements include:

e  Written documentation to the public describing how they can participate in developing the plan
e Basin management objectives

e Components relating to monitoring and managing groundwater levels, groundwater quality, land
subsidence, and changes in surface flow and quality linked to groundwater levels or pumping

e Anplan toinvolve other agencies overlying the basin to work cooperatively
e Adoption of monitoring protocols

¢ A map showing the area of the groundwater basin as defined by DWR with the area of the plan and
the boundaries of other local agencies overlying the basin

Step-by-step development of an AB 3030 GWMP is well documented (DWR, 2003; Bachman, 2005; DWR online
at http://www.water.ca.gov/groundwater/gwmanagement/ab_3030.cfm). Moreover, numerous and various
examples exist across California. As of 2003, more than 200 agencies had adopted an AB 3030 GWMP (DWR,
2003). The California Water Plan Update currently in preparation will likely document many updated and
additional GWMPs.

6.1.5 California Statewide Groundwater Elevation Monitoring Program (CASGEM)

In 2009, the State Legislature amended the Water Code with SBx7- 6, which mandates a statewide
groundwater elevation monitoring program to track seasonal and long-term trends in groundwater elevations
in all of California's designated groundwater basins. To that end, the amendment requires collaboration
between local monitoring entities and DWR to collect groundwater elevation data. In accordance with the
amendment, DWR developed the California Statewide Groundwater Elevation Monitoring (CASGEM) program
(see DWR CASGEM websitehttp://www.water.ca.gov/groundwater/casgem/). The intent of CASGEM is to
establish a permanent, locally-managed program of regular and systematic monitoring in all of California's
designated groundwater basins (per DWR Bulletin 118). The CASGEM program was designed to rely and build
on established local groundwater monitoring and management programs.

The law requests the voluntary participation of local entities in monitoring groundwater elevations. A
hierarchy of local entities eligible to be Monitoring Entities was included in the legislation. In order of priority
these are:

e Watermaster in an adjudicated basin

¢ Groundwater management agency

e  Water replenishment district

e Local agency or county that is managing all or part of a groundwater basin pursuant to an AB 3030 plan
e Local agency that is managing all or part of a groundwater basin pursuant to an IRWM Plan

City of East Palo Alto

Gloria Way Water Well Production Alternatives Todd Engineers

Analysis and Water Security Feasibility Study November 2012
55



e A county that is not managing all or part of a groundwater basin pursuant to an AB 3030 plan or
substantive equivalent
¢ Voluntary cooperative groundwater monitoring association formed pursuant to Section 10935 of the
Water Code
The inclusion in the priority list of a county that is not managing groundwater ensures that all groundwater
basins in California are addressed. Subsequent legislation (AB 1152) recognizes that some groundwater basins
(e.g., in the Mojave Desert) are not developed and/or not accessible for monitoring and provides for
alternative monitoring. Assembly Bill 1152 also permits local agencies that have been collecting and reporting
groundwater elevations but do not have an adopted groundwater management plan to become Monitoring
Entities on an interim basis. Under this new provision, each agency will be required to adopt an AB 3030
groundwater management plan to maintain its authorization to serve as a Monitoring Entity.

As of 2012, DWR has prepared online lists of designated and conditionally designated monitoring entities. No
known entity has volunteered for or been designated as the monitoring entity for the San Mateo Plain
subbasin of the Santa Clara Valley Groundwater Basin (DWR Basin No.2-9.03). Locally, SCVWD is the
conditionally designated monitoring entity for the Santa Clara Valley subbasin (No. 2-9.02) and the SFPUC is
the monitoring entity for the Westside Basin (No. 2-35 in San Francisco and San Mateo counties) among
others. In San Mateo County, only the Half Moon Bay groundwater basin has designated monitoring entities,
both of which are local water districts. At time of writing, ten counties (Butte, Colusa, Shasta, Siskiyou, Mono,
Sonoma, Napa, Marin, Santa Cruz, and Ventura, not including county-wide water districts) were listed; some of
these through environmental health departments, planning departments, and water conservation or
watershed protection districts.

The law required local entities interested in becoming Monitoring Entities to notify DWR in writing by January
1, 2011. However, it is clear that many basins remain without designated monitoring entities and late
notifications would be handled by DWR. If local parties do not volunteer to perform the groundwater
monitoring functions, DWR will attempt to contact all well owners in the area and determine if there is interest
in establishing a GWMP, IRWM plan or voluntary groundwater monitoring association. If so, DWR will provide
organizational assistance for up to two years to the party seeking to qualify as a Monitoring Entity. If these
efforts fail and DWR eventually assumes the monitoring functions, then all the potential Monitoring Entities
within the county become ineligible for water grants or loans from the state.

Implementation of the CASGEM process begins with application to be the monitoring entity; this application is
reviewed by DWR. Upon approval, the Monitoring Entity must prepare and submit a Monitoring Plan.
Minimum requirements of the Monitoring Plan include monitoring locations, timing of measurements, field
methods, and data reporting. The Monitoring Plans are reviewed by DWR; upon acceptance, the Monitoring
Entity can begin monitoring groundwater elevations.

CASGEM Monitoring Plans are built on existing groundwater monitoring programs; the most significant
problem often is the identification of an adequate number of suitable wells. The location and construction
details of all wells in the Monitoring Plan must be submitted to DWR and these details will be made publically
available via the internet; this raises confidentiality and security issues. A database of well locations and
monitoring details must be prepared with all the required information to comply with CASGEM. Subsequently,
monitoring will be conducted at least twice a year with semi-annual upload to the CASGEM web portal.
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6.1.6 Local Groundwater Basin Development and Management

As context for considering the City’s groundwater management and governance options, this section briefly
summarizes local groundwater basin development and management. The intent is not to explain the roles and
responsibilities of all the various involved Federal, State and local agencies; such documentation is more
appropriate for a GWMP. Rather, the intent is to identify agencies and organizations that are involved in local
groundwater development or may become active partners in developing and adopting a GWMP.

Groundwater Subbasin Definition. In considering groundwater basin management, the first step is to define
the basin or subbasin. The City of East Palo Alto overlies a portion of the Santa Clara Valley Groundwater Basin
(DWR, August 1967). As defined by DWR, this basin includes not only the Santa Clara Valley but also the East
Bay Plain and bay plain portions of San Mateo County. Within this large area, local subbasins are defined
differently by DWR and by USGS. DWR defines the San Mateo subbasin (DWR Basin No.2-9.03) completely
within San Mateo County: bounded on the east and west by the Coast Ranges and San Francisco Bay
respectively, and by the Westside Basin on the north (in Burlingame) and San Francisquito Creek and Santa
Clara subbasin (No. 2-9.02) on the south. USGS identifies the San Francisquito Creek Groundwater Subbasin
(Metzger, 2002), which corresponds to the alluvial fan of San Francisquito Creek and underlies portions of San
Mateo and Santa Clara counties, including southern Redwood City, Atherton, Menlo Park, East Palo Alto and
northern Palo Alto. The USGS San Francisquito definition, based on hydrogeology, is very appropriate for
understanding the physical setting and for managing a single, unified groundwater resource. The DWR
definition effectively recognizes the San Mateo-Santa Clara county boundary as significant in defining
jurisdictional boundaries to be bridged through regional planning.

San Mateo County. San Mateo County has two departments with direct relevance to groundwater
management. The Environmental Health division of the San Mateo County Health System (see website at
http://smchealth.org/) conducts a Groundwater Protection Program with the goal of protecting underground
water supplies and surface waters, such as the creeks, streams, ocean and the Bay, from chemical pollution.
Staff members oversee clean-up of pollution caused by leaking underground tanks and chemical spills. The
Groundwater Protection Program also administers and issues permits for construction and destruction of all
wells including monitoring wells, agricultural wells, and community water supply wells. For the Westside Basin,
San Mateo County previously maintained a semiannual groundwater monitoring program that included static
water level and water quality monitoring from 2000 through 2003 (WRIME, 2012).

The San Mateo County Department of Public Works advises the Board of Supervisors on all public works
issues, and plans, designs, constructs, operates, and maintains facilities and equipment. Public Works includes
the Engineering and Resource Protection Division, which in turn consists of five sections: Project
Development, Design and Construction Management, Flood Control and Utilities, Transportation Services, and
Waste and Environmental Management (see http://www.co.sanmateo.ca.us/portal/site/publicworks).

The San Mateo County Flood Control District is a Countywide Special District that was created by State
legislation to finance flood control projects. It has three active flood control zones; one of these is the San
Francisquito Creek Flood Control Zone, which finances creek improvements in cooperation with the Santa
Clara County Water District. The Zone's source of revenue is property taxes, which are limited by Article XIII of
the State Constitution. The Creek overtopped its banks in 1998 and flooded portions of the Cities of Palo Alto,
East Palo Alto and Menlo Park. The San Francisquito Creek Joint Powers Authority (SFCJPA) was created as a
result to develop solutions to the flooding problem and provide for a coordinated approach to planning in the
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San Francisquito Creek Watershed. The SFCJPA members include the cities of Palo Alto, East Palo Alto, Menlo
Park and the Santa Clara Valley Water District and San Mateo County Flood Control District. Stanford
University and the San Francisquito Creek Watershed Council are Associate Members. While the SFCJPA does
not address groundwater, it is an example of multi-jurisdictional collaboration.

City of Menlo Park. The City of Menlo Park services are organized through seven main departments (including
Finance, Library, Police, etc.). The Engineering, Maintenance, Transportation, and Environmental sections are a
part of the Public Works Department, while Building, Planning, and Housing and Redevelopment services and
projects are part of the Community Development Department.

Similar to the City of East Palo Alto, Menlo Park has relied on SFPUC water supply. Since 2002, Menlo Park has
been investigating the potential for groundwater development as a supplemental or emergency supply. The
goal of the Emergency Water Supply Project is to improve water supply reliability to the Menlo Park Municipal
Water District’s eastern service area to ensure that firefighting and basic potable supply needs can be met
following a major earthquake or other emergency.

The project’s specific objectives are to:

e design and construct up to 3 emergency wells in the eastern service area as a backup to the SFPUC
Hetch Hetchy system; and

e provide at least 3,000 gallons per minute (gpm) of emergency back-up water supply that meets state
and federal drinking water standards.

If feasible, the project may also provide a source of non-potable irrigation water by converting test wells to
long-term irrigation use (IEC, 2011).

Recently, seven sites were identified as most promising (Gnesa and Buising, 2011). In January 2012, an
exploratory boring was drilled at the Willow Road Site on the northwest corner of Willow Road and Highway
101 (actually located in East Palo Alto). Menlo Park is also considering installation of an irrigation well at
Nealon Park to offset Sharon Heights Golf and Country Club water supply. The well would reduce the City’s
overall demand and provide a potential irrigation source for other nearby parks.

California Water Service Company. The Bear Gulch District of the California Water Service Company (Cal
Water) is located in southern San Mateo County, and serves the communities of Atherton, Portola Valley,
Woodside, parts of Menlo Park, and adjacent unincorporated portions of San Mateo County including: West
Menlo Park, Ladera, North Fair Oaks, and Menlo Oaks. The Bear Gulch District receives 85 percent to 95
percent of its daily supply from the SFPUC, with the balance supplied by surface water runoff from California
Water Service Company’s watershed. The water is stored in the Bear Gulch Reservoir and treated before
distribution (BAWSCA 2012). Cal Water has no production wells in the Bear Gulch District and, given local
hydrogeology, does not consider groundwater as a significant future supply for its Bear Gulch system (Cal
Water 2011).

Nonetheless, groundwater resources have been developed for private use, predominantly residential
landscape irrigation with some institutional landscape irrigation. The USGS performed a comprehensive survey
of wells in the Town of Atherton and identified at least 278 likely active wells as of 1993-1995 (Metzger and
Fio, 1997). The wells are widely distributed, with the residential pumping averaging 26 gpm while institutional
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pumping averaged 130 gpm. Metzger and Fio estimated that the total pumping from these wells at
approximately 710 AFY.

City of Palo Alto. The City of Palo Alto maintains seven wells for emergency standby supply and is planning to
drill one additional well (Palo Alto, 2006). Wells were last used in the drought of 1987-1991(Carollo, 2003). It
has been estimated that the wells could produce 500 AFY on a continuous basis or 1,500 AFY on an
intermittent basis without causing excessive declines in groundwater levels (Carollo, 2003). (Additional
information on Palo Alto is provided in the next section.)

Stanford University. Stanford has four sources of water supply: purchased potable water from the SFPUC,
groundwater, non-potable surface water from the local watershed, and recycled water. There are four wells
located on Stanford property that could be used in an emergency. Three of the wells are in compliance with all
drinking water standards, while the fourth well is on standby because of high manganese levels. Stanford’s
landscaping system relies on a non-potable lake water system that supplies about 80 percent of its irrigation
needs, which is supplemented by groundwater. Stanford University currently uses groundwater for irrigation
totaling 342 AFY (BAWSCA, May 2011).The operations of two nearby municipal water systems are also
documented and their operations are compared with that of the City of East Palo Alto. The two water systems
evaluated in addition to the City of East Palo Alto are the City of Palo Alto and the City of San Bruno. The
budgets and staffing requirements of these two cities are presented and then compared to those for East Palo
Alto. The monthly water rates and connection fees for single family residences are presented in this section
and the complete rate schedules are included in Appendix H.

6.2 Governance

This section summarizes potential governance alternatives for the City, and provides two case studies of
nearby Peninsula municipalities, the Cities of San Bruno and Palo Alto, who operate groundwater supply
systems. The fundamental difference between the Cities of San Bruno and Palo Alto and the City of East Palo
Alto is that East Palo Alto contracts system operation to American Water Enterprise (AWE) while Palo Alto and
San Bruno both manage, operate, and maintain their own water systems.

6.2.1 San Bruno

The City of San Bruno obtains most of its water from the San Francisco Public Utilities Commission (SFPUC).
However, San Bruno has five municipal water wells that supplement and require treatment for iron and
manganese removal. In addition to these well sources of supply, San Bruno has 13 pressure zones served by
eight water tanks located at six sites and various pump stations. According to San Bruno’s 2011 Urban Water
Management Plan Update, the customers are distributed as shown in Table 31.

San Bruno’s Water Enterprise Account is separated in two divisions, the Water Supply Division and the Water
Distribution Division. Estimated revenue for the Fiscal Year (FY) 2012-2013 budget is as follows:

® QOperating revenue $11,067,000
® Capacity Charges $30,000
® Interestincome $55,000
* TOTAL $11,152,000
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Estimated expenses for FY 2012-13 by division are presented in Table 32.

With respect to staffing, the City of San Bruno assigns staff in terms of Full Time Equivalents (FTE) to the two
divisions. In addition certain administrative staff, such as the Public Services Director, has a portion of their
time assigned to Water Supply and/or Water Distribution. Table 33 shows the staffing in terms of FTEs for the
Water Enterprise.

The monthly charge for a single family home in San Bruno with a 1-inch meter is $21.85 + $5.06 per unit of
water used. The quantity charge increases from $5.06 for the first 10 units (7480 gallons) used to $8.10 for all
usage greater than 20 units (14,960 gallons). For a typical family of four that uses 70 gallons per person per day
the total monthly volume will be 8,400 gallons and the associated charge is $21.85 + 10 x $5.06 + 1.23 x $6.07
=$79.92. Therefore, the annual charge is $959. This is for in-house use only. Outside water used for lawn
irrigation will increase the annual cost significantly. The connection fee for a single family house using a 1-inch
meter is $9,400. For a % x % meter, the charge drops to $5,000.

6.2.2 Palo Alto

Currently, the City of Palo Alto obtains all of their water from the SFPUC. However they are in the process of
drilling several emergency wells. The City is divided into 9 pressure zones served by six reservoirs and seven
booster pumping stations. A new reservoir is being constructed at the Mayfield Pump Station site and that
pump station is also undergoing renovations. According to the City’s 2011 Urban Water Management Plan
Update, the City’s customers are distributed as shown in Table 34.

The City of Palo Alto Utilities department provides gas, electric, water, and sewer service to the residents of
Palo Alto. Each utility is a separate enterprise fund. Estimated revenue for the Water Enterprise Fund for FY
2012-2013 is as follows:

e Sale of Water $34,446,000
e Interest Income $749,000
e Otherincome $3,392,000
e Transfer From Reserves $1,655,000
e TOTAL $40,292,000

Estimated expenses for the Palo Alto Water Department are presented in Table 35. Staffing for the Palo Alto
Water Department is shown in Table 36.

For a typical family of four in Palo Alto, the charge for in-house water usage (non-irrigation usage) is $27.35 +
S4.54 for first 6 units (4,644 gallons) and $7.06 for each unit above 6. Therefore, the monthly charge for 8,400
gallons is $27.35 + 6 x $4.54 + 8.23 x $7.06 = $112.69. For one year, exclusive of irrigation water the charge is
$1,352. The connection fee for a new 1-inch meter for a single family residence is $3,797.
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6.2.3 East Palo Alto

The City of East Palo Alto obtains all of its water from the SFPUC. There is a single pressure zone in East Palo
Alto and there are no storage facilities or booster pumps in the system. According to the City’s 2011 Urban
Water Management Plan Update, the City’s customers are distributed as shown in Table 37.

The City of East Palo Alto operates its water system in a fundamentally different manner than their
neighboring sites. Most neighboring cities operate and maintain their water systems using city staff. East Palo
Alto contracts these services out to American Water Enterprise (AWE). AWE has a 25 year lease for system
operation and maintenance that began on May 22, 2001. According to terms of this lease, AWE pays East Palo
Alto a lease payment of 6 percent of gross revenue and a franchise fee of 5 percent of gross revenue. In
addition, East Palo Alto levies a utility tax of 5 percent on all water bills.

For the year ending December 12, 2012, total revenue generated was $4,181,156. The expenses for this period
of $3,885,165 are shown in Table 38. This results in an annual operating income of $295,521. However, AWE
as a for-profit corporation, must pay income tax which decreases the net income.

As part of their lease agreement, AWE provides the following staff as shown in Table 39. In addition to this
staff, additional HR, training, and safety staff are provided from AWE’s corporate offices.

For a typical family of four in East Palo Alto, the charge for in-house water usage (non-irrigation usage) is
$13.73 + $3.82 per ccf. This is subject to a 5 percent utility tax. Therefore the monthly charge for 8,400
gallons is 1.05 x ($13.73 + $3.82 x 11.23) = $59.46. This is equivalent to $677.52 annually, exclusive of
irrigation water. The connection fee for a new 1-inch meter is $1510 for an existing parcel and $3610 for a
new parcel. This fee includes the meter cost, account setup cost, plan review fee and inspection costs.

Relative to nearby municipalities, current City staffing levels to operate, maintain and improve water facilities
are significantly lower on a per capita basis; this suggests inadequate staffing. Inadequate staffing in key areas
can lead to long periods of deferred maintenance. This in turn typically leads to significant escalation of costs
to repair and replace existing water systems simply to maintain current operational capacities, without
considering development of new capacity. Deferred maintenance also entails increased risk of unexpected
system failures, with adverse ramifications for public health and safety.

The City should be cognizant of the risks associated with deferred maintenance and should evaluate current
staffing levels relative to 1) needed improvements to maintain and operate existing water facilities and 2)
proposed new systems to supplement and increase water supply. Additional costs stemming from inadequate
maintenance, operation, and replacement are not evaluated in this study.

6.3 Funding

Potential funding for the proposed water treatment facility includes:

e State and Federal loans and grants
e Conventional municipal bonds
e Self-financing

Funding can be provided from a combination of these sources to develop an overall financial plan.
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6.3.1 State and Federal Loans and Grants

Direct Federal loans and grants are extremely limited and will not be discussed. East Palo Alto may be eligible
for programs due to its disadvantaged community status. However, no specific programs have been identified
at this time. There are several loan and grant programs that may be available to East Palo Alto for the Gloria
Way Well Project which are:

e C(California Department of Public Health (CDPH) Safe Drinking Water State Revolving Fund (SDWSRF)
loan program which is focused on high public health risk problems

e (California Infrastructure and Economic Development Bank (I- Bank), Infrastructure State Revolving
Fund (ISRF) Program

e C(California Department of Water Resources (DWR) Integrated Regional Water Management (IRWM)
Plan grant funding from Proposition 84

Other grant/loan programs may become available periodically as state water bonds are passed. Examples
include the Local Groundwater Assistance Act (LGA), American Recovery and Reinvestment Act (ARRA), and
Proposition 50, which have terminated or are near completion.

The SDWSRF is partly funded by US EPA and partly by the State of California, with administration by the State.
These funding sources enable funding to be provided to governmental agencies at a lower interest rate than is
available through conventional bond financing and have more favorable debt covenants and repayment
schedules. The Gloria Way Well Project is an eligible project under the SDWSRF in accordance with project
eligibility found in Appendix H. However, the City needs to document water system inadequacy in order to
rank high on the priority list for funding. It may be possible to describe the Gloria Way Well Project as a:

“Water system with water outages, significant water quantity problems caused by source
water capacity, or water delivery capability that is insufficient to supply current demand.”

If described in this manner, the project could qualify as a Category E project in accordance with CDPH priorities
found in Attachment A of Appendix H. Otherwise, it will likely be a Category O project and is not likely to rise
high enough on the priority list to be eligible for funding. Category E is possible if the City can meet the
mandatory documentation requirements indicative of insufficient supply.

In addition, portions of East Palo Alto qualify as a Disadvantaged Community (DAC) which would allow an
eligible project to qualify for a zero interest loan for up to 30 years. If non DAC, the loan rate is 50 percent of
the average interest rate by the State on general obligation bonds issued in the prior year for a maximum of 20
years of project useful life. The 2012 loan rate is 2.0933 percent until December 31, 2012. In either case, the
maximum project loan is $20,000,000.

Similar to the SDWSRF Loan program, the California I-bank ISRF loan program targets general infrastructure
projects with local economic benefit. One of the differences is that a project does not have to be screened for
project eligibility category. Eligible project categories include streets/highways/transit, drainage, water supply
and flood control, educational, parks and recreational facilities, sewage collection and treatment, and water
treatment and distribution. ISRF Program funding is available in amounts ranging from $250,000 to
$10,000,000, with loan terms of up to 30 years. Interest rates are set on a monthly basis and September 2012
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rates were 2.03 percent for a 20 year loan and 2.32 percent for a 30 year loan. The loans require a completion
of a preliminary application, and if accepted a more detailed financing application. Processing times can be on
the order of 6 —9 months from filing of the preliminary application to completed loan agreement.

Both Propositions 50 and 84 fund grants are available under the IRWM program for a range of multi-benefit,
integrated projects. Eligibility for the IRWM program implementation funding required that the Gloria Way
Well Project be submitted to the Bay Area IRWM by September 7, 2012 for inclusion in the 2013 IRWM Plan
update. Once the project is accepted into the Bay Area IRWM Plan, then it would also have to be accepted as
part of an Implementation Grant application. The Round 2 Implementation Grant is likely to be due in March
2013 and requires extensive documentation regarding the benefits of the project as well as a quantified
economic benefits analysis. Like the SDWSREF, critical drinking water or water quality projects that benefit DAC
projects can be eligible for a waiver of the minimum 25 percent funding match. The Bay Area IRWM Region is
expected to compete for about $20 million in the upcoming Round 2 and then over $70 million in Round 3
which is expected in 2014.

Annual repayment costs are a function of the loan interest rate and repayment period. For the various State
loan programs identified, the annual repayment for a $2,000,000 for varying interest rates and repayment
periods is as follows:

e 20 vyears at 2.03 percent -- $121,750 annually
e 30years at 2.32 percent -- $92,600 annually

e 20 years at 2.0933 percent -- 122,500 annually

6.3.2 Conventional Bond Financing

If the City opts to borrow the cost of the well project, instead of using reserves, then several financing
approaches are available, either using the general fund or the water enterprise fund as the source of
repayment. The traditional general fund borrowing approach entails a lease-based financing where the City
pledges a capital asset in a lease (an unencumbered building or the well itself) and makes a pledge to budget
and appropriate funds for payments over the life of the lease. The lease is then either placed with a financial
institution or sold to investors in the form of lease revenue bonds or certificates of participation. In making
the lease payments, the City could, in turn, look to the enterprise fund to reimburse the general fund.
Generally, however, cities do not finance water enterprise projects through their general funds as this burden
is more appropriately placed on the enterprise, which has its own means of paying for improvements.

Water enterprise-based financing typically involves a pledge of system revenues to investors. The revenue
pledge or “rate covenant” involves a promise to maintain water system revenues, less operating and
maintenance expenses (but excluding depreciation), in an amount sufficient to pay for annual debt service plus
“coverage.” This coverage allowance provides investors with a buffer if water revenues drop or operating
expenses rise and is typically set at 25 percent, but can be higher or lower depending on the nature of the
issuer. For an issuer with a 25 percent coverage pledge, annual debt service of $1 million would require a rate
structure producing $1.25 million after operating expenses. Should revenues prove insufficient to meet this
pledge, the borrowing documents obligate the issuer to process a rate increase to satisfy its obligations.
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Given this basic financing approach, the borrowing program itself can be structured as a sale of water revenue
bonds to investors, as a direct placement to a bank, or as a state revolving fund loan. While the packaging for
each approach varies, the underlying rate covenant will remain relatively consistent. Each approach entails
different levels of paperwork, financing timelines, repayment periods and borrowing costs. A state revolving
fund loan will carry the lowest borrowing cost, but will take the longest time to process and carries the
uncertainty of the actual availability of funds. A placement to a bank may be executed quickly, but banks
typically do not lend beyond 15 years and will likely want to assume additional banking services for the City,
like cash management. A conventional water revenue bond can be set with a 30 year term, but financing
expenses may be relatively high for the well project given the relatively small financing need.

To provide a rough sense of costs, Table 40 provides an indication of repayment amounts for water revenue
bonds with 20 and 30 year final maturities and an assumed “BBB” investment grade rating.

Bonds may present additional challenges and loans may be preferred. The City should conduct additional
financial analyses prior to procuring any financing for water system improvements.

6.3.3 Self-Financing

Self-Financing or pay-as-you-go financing involves raising rates in anticipation of a project, setting the money
aside in an interest bearing account, and letting the funds accumulate until adequate cash is available to fund
the project.

In a previous section, it was noted that a $2,000,000 project funded over 30 years would require a rate
increase of $176,986 exclusive of operation and maintenance costs for 30 years. Assuming that $176,986 was
placed annually in a State of California Local Agency Investment Fund earning 0.4 percent, a total of
$3,692,223 would accumulate in 20 years. The funds would have to be set aside for this long period as the
project costs would increase due to inflation. Assuming a 3 percent inflation rate, a $2,000,000 project would
cost $3,612,222 in 20 years.

Pay-as-you-go is not practical for a project needed in the short-term unless significant reserve funds already
exist.

6.3.4 Impacts on Rate Payers

Total current revenue is $4,181,156, which balances out expenses. This revenue does not generate any
reserves. As shown in Table 24, the operating expenses for the Gloria Way facility are estimated as $173,500.
Assuming that low-interest State backed bonds can be obtained for a $2,000,000 project, then the bond
repayment charges would be equal to approximately $120,000 annually. Therefore the incremental increase
in expenses is $293,500. This needs to be increased by 11 percent to cover the lease payment and franchise
fee included in system expenses, resulting in an expense increase of approximately $325,785 or 7.8 percent.
This needs to be increased by an additional 5 percent to account for the City’s utility tax. Therefore customers
would see an increase in their monthly charges of 8.2 percent. This assumes that monthly service charge and
the commodity (or usage) charge are both increased by the same percentage.
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A typical residential customer would see their charge for 8400 gallons of water increase from $59.46 to $64.21
per month. It is to be noted that this monthly charge is for in-house water only and exterior water usage can
increase this monthly charge significantly.
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7. Recommendations

The following summarizes recommendations for next steps in developing the City’s groundwater supply.
These recommendations—regarding groundwater management, monitoring, construction of a new treatment
system for the Gloria Way Well, development of a second well system in the City, funding, and emergency
storage—are presented in recommended order of implementation. In this way, groundwater production can
be funded and managed in a manner that is economical and sustainable.

7.1 Groundwater Management

It is recommended that the City engage the neighboring municipalities and counties in development of a
cooperative Groundwater Management Plan (GWMP) for the groundwater subbasin. Given the planned
groundwater production by the City and by neighboring municipalities, the management plan should include a
basin-wide groundwater monitoring program with monitoring of wells both within the City and in neighboring
cities. This will involve identification of an appropriate management area, likely based on the DWR Bulletin 118
definition of the San Mateo County Plain, but potentially including hydrogeologically connected areas within
the San Francisquito Cone in Santa Clara County. Development of the GWMP should be performed in
accordance with AB 3030/SB 1938 guidance, which will allow the City and partners to obtain local groundwater
assistance grants (if the grant program is continued in the future). The GWMP could also include memorializing
future pumping plans as compared with basin sustainable yield and identification of programs and projects to
mitigate potential long-term impacts. Preparation of a GWMP should also be accompanied by planning for and
implementation of a local CASGEM program.

7.2 Groundwater Monitoring

Monitoring of groundwater flow and water quality conditions is critical in assessing both initial water level and
quality conditions (specifically the current three-dimensional distribution of water quality, including the
location of the saline water front) and the aquifer system response to pumping. It is recommended that the
City immediately begin evaluating and designing a sentinel well system and monitoring program, using existing
wells where possible and properly constructed wells and piezometers. The monitoring program should include
a three-dimensional network of wells at appropriate locations and completed at multiple depth intervals. It is
possible that a few of the existing wells identified in Appendix B may be appropriately located and modified
for use as monitoring points. These existing wells should be further evaluated for accessibility and
construction, and if appropriate, included in the monitoring well network. It is likely that additional new nested
monitoring wells will be required for a comprehensive monitoring network. The monitoring program and
network design should be optimized by a competent hydrogeologist knowledgeable of local subsurface
conditions and project issues. A routine sampling and data analysis program with relatively frequent (initially
quarterly) monitoring should be implemented as soon as possible in order to establish baseline conditions.

7.3 Predictive Modeling of Saline Water Intrusion and Subsidence
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Further predictive analysis of the effects of pumping by the City and other groundwater subbasin users should
be performed. The preliminary groundwater flow model constructed for this analysis should be expanded to
three dimensions, and enabled to simulate dynamic groundwater flow over time and to account for variable
aquifer hydraulic properties, variations in natural recharge rates, and current and planned pumping from
different well depths. The current distribution of saline water should be determined and particle-track
modeling and potentially solute transport modeling should be coupled with the three-dimensional flow model.
Using this improved predictive tool, assessment of the risks of impacts under various current and future
pumping scenarios can be better quantified.

Similarly, prediction of potential land subsidence should be performed using geotechnical soil compaction
models. Using the estimates of drawdown in space and time developed with the groundwater flow model, soil
consolidation modeling can be performed to estimate the amounts, rates and distributions of potential land
subsidence.

Groundwater monitoring and these additional modeling analyses could potentially be performed with the
support of and in conjunction with the other municipalities (and counties). Because additional groundwater
production is proposed or planned by neighboring municipalities, the same potential impacts could occur due
to their expanded groundwater production. The City should begin discussions with the municipalities and
Agencies to plan collaborative monitoring and evaluations (see Groundwater Management recommendations,
below).

7.4 Gloria Way Well

The Gloria Way Well presents an opportunity for relatively low cost water supply that can be implemented in
the near future. Accordingly, it is recommended that the City proceed with design and construction of the
Gloria Way Well treatment system. Recognizing the risk of both saline water intrusion and land subsidence
(and potential impacts to other existing wells), it is recommended that operation of the Gloria Way Well
system be implemented in a manner that minimizes this risk. Specifically, initial pumping for augmented
supply should be conducted at relatively low flow rates (less than the 300 gpm capacity of the well) to manage
drawdown and associated risks. The pumping rate can be increased subsequently as operational and
monitoring data are acquired. Construction of the treatment system and limited initial operation of the Gloria
Way Well will provide the City with a functional emergency supply in the near future, and a potential long-
term supply to meet part of the projected future deficit if adverse impacts are not observed during monitoring.

Planning and phasing of these tasks can allow the City to begin limited operation of the Gloria Way Well with
minimized risk of adverse impacts, while collecting the additional information needed for predictive analyses
of potential long-term impacts.

7.5 Other Potential City Groundwater Supply Sources

Groundwater production at Pad D or another new well site near the southern boundary of the City appears
feasible and potentially can provide the City with better quality groundwater at higher rates with relatively less
risk of impacts than the Gloria Way Well. Implementation of a second well system in addition to the Gloria
Way Well also could provide the same amount of groundwater for augmented supply, with less risk of adverse
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impacts. Distribution of pumping at these different locations could result in less drawdown and potential for
intrusion or subsidence than from operation of Gloria Way alone.

However, planning and design of a new well system will require more time to implement, and at a higher cost
than the Gloria Way Well system. Property access will be required, and a preliminary hydrogeologic site
investigation and testing program should be performed, followed by installation of the production well. If
funding is available for initial site testing, it is recommended that the City proceed with the hydrogeologic
investigation of Pad D or alternative new well sites. The hydrogeologic investigation should include drilling of a
deep test boring and depth-discrete flow and water quality testing, perhaps via installation and testing of
nested test wells.

7.6 Storage Sites

The City should develop one day of storage (6 million gallons) as identified in the Water System Master Plan.
A more detailed study should be undertaken to identify potential locations and evaluate the feasibility of
locating storage facilities. Identification of potential locations for facilities should initially focus on available
undeveloped properties; sites in the south portion of the City are preferred because these are close to
relatively large mains and minimize substantial foundation construction costs associated with bay muds.
Smaller decentralized storage facilities distributed around the City may be more useful to provide redundancy
in case of emergency and more localized supplies in case of disruptions to distribution systems. However, cost
should be considered, and fewer larger facilities can provide some cost benefits.

Two potential locations initially identified as potential candidates for additional review would be a
undeveloped parcel at the corner of Newell Road and West Bayshore Road, and a large parcel at the corner of
University Avenue and Bay Road. A more detailed site specific feasibility study should be undertaken prior to
proceeding forward with plans for storage facilities to be located at these sites. Other candidate sites may
exist, and future studies should be undertaken to identify and evaluate the feasibility of such sites for storage
facilities, as needed.

7.7  Governance and Funding

The periodic review clause of the contract recurs on five year intervals, with the next interval occurring in
2016. At this time the City may exercise an option to end their contract with American Water Enterprises if so
desired. Prior to future periodic review periods, additional study of governance options should be performed
in light of apparent low staffing levels. However, based on our review of the current governance and water
costs and rate structures for the City’s water system operation, and comparison with the rates and services of
neighboring water departments, it is recommended that in the near term, the City continue to contract water
system operations to American Water Enterprises.

Funding for this project will be accomplished using available grants, loans, and reserves. It is unlikely that 100
percent grant funding can be obtained and it appears that the City does not have adequate reserves.
Therefore low-interest loans will be required. The City needs to identify what grant funds are available and
proceed to obtain loans for the remaining costs.
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7.8 Estimated Costs of Recommendations

The estimated capitol costs to implement these recommendations are summarized below. Note that

additional operations and maintenance costs also will be incurred.
e  Groundwater Management Plan and Improved Model:
e Groundwater Monitoring Plan and Monitoring Well System:
e Gloria Way Well Rehabilitation:

e Pad D New Well System:

e Additional Water Storage Site Evaluation and Feasibility Analysis:

e Storage Tanks (Two 2MG Tanks):
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City of East Palo Alto

Table 1. Historical Water Use from the WSMP

SFPUC

Total |Deliveries| SFPUC Gloria

SFPUC | to Menlo |Deliveries| Way Well | Total EPA
Water Year |Deliveries| Park to EPA Use Use
1999/2000 2,289 0 2,289 0 2,289
2000/2001 2,400 0 2,400 0 2,400
2001/2002 2,283 0 2,283 0 2,283
2002/2003 2,274 0 2,274 0 2,274
2003/2004 2,464 0 2,464 11 2,475
2004/2005 1,874 149 1,725 6 1,731
2005/2006 2,386 128 2,258 2 2,260
2006/2007 2,381 139 2,242 3 2,245
2007/2008 2,424 136 2,288 18 2,306
2008/2009 2,273 120 2,153 1 2,155

Note: Water use in acre-feet per year (AFY).

Gloria Way Water Well Production Alternatives
Analysis and Water Security Feasibility Study
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November 2012



Table 2. Historical Water Use from the UWMP

SFPUC

Total |Deliveries| SFPUC

SFPUC | to Menlo |Deliveries
Deliveries Park to EPA
2002 2,283 172 2,110
2003 2,274 163 2,111
2004 2,463 161 2,303
2005 2,265 156 2,108
2006 2,248 134 2,113
2007 2,437 146 2,291
2008 2,417 133 2,284
2009 2,273 126 2,147
2010 2,033 98 1,935

Note: Water use in acre-feet per year (AFY).

Table 3. Projected Water Demand from the WSMP

Annual Demand
2015 2,728
2020 3,114
2025 3,696
2030 3,696

Note: Water use in acre-feet per year (AFY).
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Table 4. Projected Water Demand from the UWMP

Total Water | Sales to Other Additional

Deliveries to Water Water Uses
EPA Agencies and Losses Total
2015 2,458 3 197 2,658
2020 2,571 3 206 2,780
2025 2,738 3 219 2,960
2030 2,924 3 234 3,161
2035 3,145 3 252 3,400

Note: Water use in acre-feet per year (AFY).

Table 5. Future City Supply and Demand Estimates from UWMP

Current Supplies /
Potential Additional

Supplies (AFY) 2015 2020 2025 2030 2035
Supply (SFPUC) 2,199 2,199 2,199 2,199 2,199
Demand 2,658 2,780 2,960 3,161 3,400
Surplus (Shortfall) (459) (581) (761) (962) (1,201)

Potential New Supply Sources

Gloria Way Well 420 420 420 420 420
New Groundwater
1,210 1,210 1,210 1,210 1,210
Wells
Recycled Water 0 125 150 150 150
Total Potential
- _ 1,630 1,755 1,780 1,780 1,780
Additional Supplies
Surplus (Shortfall) 1,171 1,174 1,019 818 579

Note: Water use in acre-feet per year (AFY).
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Table 6.

Aquifer Hydraulic Properties from Pumping Tests

— T issivit Hydraulic
Well (fZZt) ra?sn;7:t|;l Y Storativity Conductivity Reference
e (gpd/ft?)
6S/3W-1B2 900 7,585 Fio and Leighton, 1995
6S/3W-1D1 592 7,387 Fio and Leighton, 1995
6S/3W-1M1 430 2,690 Fio and Leighton, 1995
Gloria Way 323 5,200 HDR, 2004
11 20 3,516 0.002 Hamlin, 1983
16 55 7,181 0.0005 Hamlin, 1983
Geomatrix and
Multiple ~0-9 1,548 172
Papadopulos, 1989
Geomatrix and
Multiple ~25-35 2,090 209
Papadopulos, 1989
Connor Pacific/EFW,
Multiple ~0-20 60-2,900 7.5-216
1999
Connor Pacific/EFW,
Multiple ~30-45 45-4,880 6-75
1999
Connor Pacific/EFW,
Multiple ~55-80 50-350 3.7-22
1999
Notes: gpd/ft — gallons per day per foot

gpd/ft?> — gallons per day per square foot
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Table 7.

Estimated Annual Groundwater Pumping
San Francisquito Groundwater Subbasin

Estimated Estimated
Estimated Potential Future Emergency Supply
Groundwater Pumping Existing Use (AFY) Use' (AFY) Use' (AFY)
Atherton Private and Institutional Wells 710 890
Private Wells Palo Alto, Menlo Park,
East Palo Alto, and Redwood
City 170 215
O'Connor Tract Cooperative Water
Company 84 100
Palo Alto Park Mutual Water Company 523 218
USGS, St. Patricks Seminary, Menlo
College, and Veterans 500
City of Redwood City 500 - 1,000
City of Palo Alto 500/1,500°
City of Menlo Park 184 795
City of East Palo Alto 1,630
Stanford University 342 410
Total 2,329 4,547- 4947 1,295 - 2,295

Notes: AFY acre feet per year

! Future usage in year 2020 assuming a 20 percent reduction in Hetch Hetchy

allocation

2500 AFY sustainable yield, 1,500 AFY short-term yield, once every three years
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Table 8.

Estimated Annual Groundwater Recharge

San Francisquito Groundwater Subbasin

LOW HIGH Percolation to Groundwatef
Annual Water? Surface? 30% Used 50% Used LOW HIGH
Irrigation Importation Water Groundwater Total Water for Irrigation for Irrigation]] Low x 10%  High x 15%
Return Flow (AFY) (AFY) (AFY) Use (AFY) (AFY) (AFY) (AFY) (AFY)
Redwood City? 5,383 5,383 1,615 2,691 161 404
CWSC -Atherton
and Menlo Park® 8,426 834 9,260 2,778 4,630 278 695
Private 880 880 264 440
Menlo Park MWD 3,574 3,574 1,072 1,787 107 268
East Palo Alto 1,935 1,935 580 967, 58 145
Palo Alto 12,311 12,311 3,693 6,156 369 923
Santford 2,396 809 342 3,547 1,064 1,774 106 266
Irrigation Percolation Total 1,080 2,701
Leakage to
Total Water Groundwater
Water Pipeline Use LOW - 3% HIGH - 5%
Leakage (AFY) (AFY) (AFY)
Redwood City? 9,689 291 484
CWSC -Atherton
and Menlo Park® 16,668
Private 1,584 48 79
Menlo Park MWD 6,433 193 322
East Palo Alto 3,482 104 174
Palo Alto 22,160 665 1,108|
Stanford 6,385 192 319
Water Pipeline Leakage 1,492 2,487
Leakage to
Total Water Groundw ater
Sewer Pipeline Use LOW - 0.5% HIGH - 2%
Leakage (AFY) (AFY) (AFY)
Redwood City? 9,689 48 194
CWSC -Atherton
and Menlo Park® 16,668
Private 1,584 8 32
Menlo Park 6,433 32 129
East Palo Alto 3,482 17 70
Palo Alto? 22,160 111 443
Stanford 6,385 32 128
Sewer Leakage 249 995
Surface Water Recharge to Groundwater
Infiltration (AFY) (AFY)
San Francisquito Creek Surface Water Infiltration 950 950
Rainfall on Rainfall Percolation to
Basin Area Annual Basin Groundwater
Recharge from Rainfall Area LOW - 5% HIGH - 10%
Precipitation (acres) (feet) (AFY) (AFY) (AFY)
Alluvial Basin 14,080 1.25 17,600 880 1,760
Rainfall on  Percolation Subsurface Inflow to
Watershed Annual Watershed to Upland Alluvial Basin
Subsurface Area Rainfall Area 5% LOW -25% HIGH - 50%
Inflow (acres) (feet) (AFY) (AFY) (AFY) (AFY)
Uplands 23,936 2 47,872 2,394 598 1,197
Total 5,001 10,089

AFY - acre-feet per year
MWD Municipal Water Distict

San Fancisquito Subbasin.

2 FY 2009-10 usage reported in BAWSCA Annual Summary
3 Assume 70% of CWSC Bear Gulch SFPUC Purchases go to Atherton and Menlo Park

1 SFPUC use reduced by half since only approximately half of city within

CWSC - California Water Senice Company
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Table 9. Estimated Annual Groundwater Discharge

San Francisquito Groundwater Subbasin

Estimated Consumption
Existing
Groundwater Pumping Use 95%
and Consumptive Use (AFY) (AFY)
Atherton Private and Institutional
Wells 710 675
Private Wells Redwood City, Menlo
Park, East Palo Alto, and Palo Alto 170 162
O'Connor Tract Cooperative Water
Company 84 80
Palo Alto Park Mutual Water
Company 523 497
USGS, St. Patricks Seminary, Menlo
College, and Veterans 500 475
Stanford 342 325
Total
Consumption 2,213
Subsurface Outflow
Q=L xTxdh/dl Width T dh/dl Outflow
(feet) (gpd/ft) (ft/ft) (AFY)
Shallow Aquifer 29,800 2,000 0.0005 33
Deep Aquifer 29,800 10,000 0.002 668
Total Subsurface
Outflow 701
Total Groundwater Discharge (AFY) 2,914
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Table 10. Historical Water Quality Sampling Results
for Gloria Way Well

pH | Hardness | Alkalinity
Sample TDS | (pH | (mg/Las | (mg/Las |Chloride|Fluoride| Iron |Manganese
date Data source |(mg/L)|units)| CaCOs;) CaCO;) | (mg/L) | (mg/L) |(ug/L)| (ug/L)
Regulatory Upper 1,000b na na‘ na 500° 2 300 50
standard
Recommended 500 250
Short-term 1,500 600
5/12/2012 | Todd Engineers | 840 8.0° 251 200 350 0.14 130 160
12/15/2003 HDR 2004 804 250 280 0.33 140 190
5/2/1997 USGS 2002 802 220 350 0.1 47 160
6/1/1989 HDR 2004 800 192 264 0.9 100
12/18/1986 HDR 2004 1040 190 450 0.1 1000
12/2/1983 | Geomatrix 1989 | 760
11/3/1981 HDR 2004 60 150
8/21/1981 HDR 2004 958 146
5/29/1981 | Geomatrix 1989 | 520
Historical 820 na 210 na 300 0.35 270 170
average

(@) pH measured in the laboratory, may not accurately reflect pH in groundwater

(b) Secondary MCL, Consumer Acceptance Contaminant Level Range

(c) Water hardness ranges: soft < 17 mg/L, slightly hard = 17 to 60 mg/L, moderately hard = 61 to 120
mg/L, hard > 120 mg/L
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Table 11. Laboratories Conducting Water Quality Analyses
May 2012 Gloria Way Well Sampling

Laboratory Analytes Analyzed Laébslafsf
General Physical and General
Mineral 12
Inorganics scan 13
Anion Scan 14
Alpha Analytical Chlorinated Acids 15
Chlorinated Pesticides and PCBs 16
Volatile Organic Compounds (VOCs) 17
Perchlorate 19
Anion Scan: lodide 14
Weck Laboratories Anion Scan: Bromide 14
Semi-VOCs 18
TEM Laboratories Asbestos in DW 19
McCampbell Analytical | Chromium(VI) or Cr6 19
DBCP, Dioxin, DCP 19
FGL Laboratory Strontium 90 19
. Gross Alpha, Beta 19
GEL Laboratories LLC :
Radium 226 and 228 19
Eggsrra\:\t/gtsr(suu LLC Uranium and Tritium 19

Note: Complete analytical reporting data contained in Alpha Analytical Laboratories,
Inc. June 8, 2012 final report (see Appendix F).
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Table 12. General Physical and Minerals

May 2012 Gloria Way Well Sampling

Reporting
Analyte Method Limit as Results Regulatory Requirement
(EPA/SM) PQL
Concentration Type
Color SM2120B 5CU ND 15 CSMCL
Odor EPA 140.1 1TON ND 3 CSMCL/ESMCL
Turbidity EPA 180.1 0.05 NTU 0.44 1/5 ggmgtggmgtl
Aggressive Index AWWA Calculated 12.36 - -
Alkalinity (total as CaCO3) EPA 2320B | 5.0 mg/L 200 - -
Bicarbonate (HCO3") SM 2320B 5.0 mg/L 250 - -
Calcium (Ca*") EPA 200.7 1.0 mg/L 59 - -
Carbonate (Cng') SM 2320B 5.0 mg/L ND - -
Chloride (CI') EPA 300.0 12 mg/L 350 250 CSMCL-ESMCL
gggg‘ﬁ?ggéﬁﬁ;ﬁfg‘Eoé) SM2510B | 20 pS/cm 1,500 900 CSMCL
Copper (Cu) EPA 200.8 50 ug/L ND 1,300/1,000 gzmgtggmgtl
Cyanide (CN) 18('204'00' 100 ug/L ND 150/200 | CPMCL/EPMCL
Iron (Fe) (total) EPA 200.8 5.0 yg/L 130 300 CSMCL-ESMCL
Hardness (total as CaCOs3) SM2340B 5.0 mg/L 251 - -
Hydroxide (OH") SM 2320B 1.0 mg/L ND - -
Potassium (K" EPA 200.7 1.0 mg/L 1.1.0 - -
g"ftgf’ag\é'eeg“z:fgaem%'n”ge /Q;C;ir\]/ti ) | sMs540C | 0.050 mglL ND 5.0 CSMCL-ESMCL
Magnesium (Mgz+) EPA 200.7 1.0 mg/L 25.0 - -
Manganese (Mn2+) EPA 200.8 20 g/l 160 50 CSMCL-ESMCL
Sodium (Na") EPA 200.7 1.0 mg/L 240 - -
pH SM 4500 1.68 pH units 7.98 6.5-8.5 ESMCL
Total Dissolved Solids (TDS) SM 2540C 10 mg/L 820 500 CSMCL-ESMCL
Sulfate (SO4%7) EPA 300 0.50 mg/L 33 500/250 | EPMCL/CSMCL-ESMCL
Zinc (Zn*) EPA 200.8 50 pg/L ND 5,000 CSMCL-ESMCL
Notes:

ug/L = micrograms per liter or parts per billion (ppb)
mg/L = milligrams per liter or parts per million (ppm)
uS/cm = micro Siemans per centimeter.

EPA = U.S. Environmental Protection Agency

SM = Standard Method
CU = Color Units
TON = Threshold Odor Number

NTU = Nephalometric Turbidity Units
PQL = Practical Quantification Level
Values in bold font exceed regulatory requirements
Sample collected on May 22, 2012; received and, unless otherwise noted, analyzed by Alpha Analytical Laboratories, Inc., Ukiah, CA.
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Table 13. Inorganics May 2012 Gloria Way Well Sampling

Reporting
P EPA Limit as | Results Regulatory Requirement
Method PQL
ug/L Type

Aluminum (Al) 200.8 50.0 ND 1,000/200 | CPMCL/CSMCL
Antimony (Sb) 200.8 6.0 ND 6 CPMCL-EPMCL
Arsenic (As) 200.8 20 28 10 CPMCL-EPMCL
Barium (Ba) 200.8 100 380 1,000/2,000 | CPMCL/EPMCL
Beryllium (Be) 200.8 1.0 ND 4 CPMCL-EPMCL
Cadmium (Cd) 200.8 1.0 ND 5 CPMCL-EPMCL
Chromium (Cr) total 200.8 10 ND 50/100 | CMCL/EMCL
Copper (Cu) 200.8 50 ND 1,300/1,000 Egmgtggmgt’
Iron (Fe) 200.8 100 130 300 CSMCL-ESMCL
Lead (Pb) 200.8 5.0 ND 15 CPMCL-EPMCL
Mercury (Hg) 245.1 1.0 ND 2 CPMCL-EPMCL
Nickel (Ni) 200.8 10 ND 100 CPMCLC
Selenium (Se) 200.8 5.0 75 50 CPMCL-EPMCL
Silver (Ag) 200.8 10.0 ND 2 CPMCL-EPMCL
Thallium (1) 200.8 1.0 ND 2 CPMCL-EPMCL
Zinc (zn) 200.8 50 ND 5,000 CSMCL-ESMCL
Fluoride (F) 300.0 100 1.400 | 2,000/4,000 | CPMCL/CSMCL
Nitrate (NO5) 300.0 2,000 ND | 45,000/10,000 | CPMCL/EPMCL
Nitrite (NO,) 300.0 400 ND 1,000/1,000 | CPMCL/EPMCL
('\'I\'Itgtg‘?)(g'solfl )(:al'g”ate 300.0 400 ND | 10,000/10,000 | CPMCL/EPMCL

Notes:

Ma/L = micrograms per liter or parts per billion (ppb)

CPMCL = California Department of Public Health Primary Maximum Contaminant Level

CSMCL = California Department of Public Health Secondary Maximum Contaminant Level

EPMCL = U.S. Environmental Protection Agency Primary Maximum Contaminant Level

ESMCL = U.S. Environmental Protection Agency Secondary Maximum Contaminant Level

PQL = Practical Quantification Level

ND = Not detected or below PQL

Sample collected on May 22, 2012; received and analyzed, unless otherwise noted, by Alpha Analytical Laboratories,
Inc., Ukiah, CA.
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Table 14. Anions May 2012 Gloria Way Well Sampling

Reporting
EPA Limit as Results Regulatory Requirement
AEW Methods PQL
Concentration Type

Bromide(Br~)**** 300.0 0.010 mg/L 1.3** - -
Chloride (CI') 300.0 12 mg/L 350 250 CSMCL-ESMCL
Fluoride (F") 300.0 0.10 mg/L 0.14 2.0/4.0 CPMCL/EPMCL
lodide (I7)*** 200.7 5 pg/L - - -
Nitrate (NO3") 300.0 2.0 mg/L ND 45/10 CPMCL/EPMCL
Nitrite (NO,) 300.0 0.40 mg/L ND 1.0 CPMCL-EPMCL
Sulfate (SO, ) 300.0 0.50 mg/L 33 250 CSMCL-ESMCL

Notes:

* In addition to standard anions

**  Analysis by Weck Laboratories, Inc., City of Industry, CA

*** Analysis by UL Drinking Water Laboratory, South Bend, IN

Ma/L = micrograms per liter or parts per billion (ppb)

mg/L = milligrams per liter or parts per million (ppm)

CPMCL = California Department of Public Health Primary Maximum Contaminant Level
CSMCL = California Department of Public Health Secondary Maximum Contaminant Level
EPMCL = U.S. Environmental Protection Agency Primary Maximum Contaminant Level
ESMCL = U.S. Environmental Protection Agency Secondary Maximum Contaminant Level
PQL = Practical Quantification Level

ND = Not detected or below PQL

Value in bold font exceeds regulatory requirements

Sample collected on May 22, 2012; received and analyzed, unless otherwise noted, by Alpha Analytical Laboratories,
Inc., Ukiah, CA.
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Table 15. Chlorinated Acids May 2012 Gloria Way Well Sampling

Reporting
) EPA Limit as Results Regulatory Requirement
Analysis Method PQL
Mg/L Type
Bentazon 515.1 2.0 ND 18 CPMCL
2,4-D 515.1 10 ND 70 CPMCL-EPMCL
Dalapon 515.1 10 ND 200 CPMCL-EPMCL
Dinoseb 515.1 2.0 ND 7 CPMCL-EPMCL
Pentachlorophenol 515.1 0.20 ND 1 CPMCL-EPMCL
Picloram 515.1 1.0 ND 500 CPMCL-EPMCL
2,4,5-TP (Silvex) 515.1 1.0 ND 50 CPMCL-EPMCL

Notes:

Ma/L = micrograms per liter or parts per billion (ppb)

CPMCL = California Department of Public Health Primary Maximum Contaminant Level

CSMCL = California Department of Public Health Secondary Maximum Contaminant Level

PQL = Practical Quantification Level

ND = Not detected or below PQL

Sample collected on May 22, 2012; received and analyzed, unless otherwise noted, by Alpha Analytical Laboratories,
Inc., Ukiah, CA.
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Table 16. Chlorinated Pesticides and PCBs
May 2012 Gloria Way Well Sampling

Reporting
EPA Limit as Results Regulatory Requirement
Al Method PQL
Mg/L Type
Endrin 508 0.10 ND 2 CPMCL-EPMCL
HCH-gamma (Lindane) 508 0.20 ND 0.2 CPMCL-EPMCL
Heptachlor 508 0.010 ND 0.01/.4 CPMCL/EPMCL
Heptachlor epoxide 508 0.010 ND 0.01/0.2 CPMCL/EPMCL
Hexachlorobenzene 508 0.50 ND 1 CPMCL-EPMCL
Hexachlorocyclopentadiene 508 1.0 ND 50 CPMCL-EPMCL
Methoxychlor 508 10 ND 30/40 CPMCL/EPMCL
PCB-1016 508 0.50 ND 0.5 CPMCL-EPMCL
PCB-1232 508 0.50 ND 0.5 CPMCL-EPMCL
PCB-1232 508 0.50 ND 0.5 CPMCL-EPMCL
PCB-1248 508 0.50 ND 0.5 CPMCL-EPMCL
PCB-1254 508 0.50 ND 0.5 CPMCL-EPMCL
PCB-1260 508 0.50 ND 0.5 CPMCL-EPMCL
Total PCBs 508 0.50 ND 0.5 CPMCL-EPMCL
Toxaphene 508 1.0 ND 3 CPMCL-EPMCL
Chlordane (tech) 508 0.10 ND 0.1/2 CPMCL/EPMCL

Notes:

CPMCL = California Department of Public Health Primary Maximum Contaminant Level

CSMCL = California Department of Public Health Secondary Maximum Contaminant Level

Ma/L = micrograms per liter or parts per billion (ppb)

PQL = Practical Quantification Level

ND = Not detected or below PQL

Sample collected on May 22, 2012; received and analyzed, unless otherwise noted, by Alpha Analytical Laboratories,
Inc., Ukiah, CA.
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Table 17. Volatile Organic Compounds
May 2012 Gloria Way Well Sampling

Reporting
EPA Limit as Results Regulatory Requirements
Analyte Method PQL
Mg/L Type
Benzene 524.2 0.50 ND 1/5 CPMCL/EPMCL
Carbon tetrachloride 524.2 0.50 ND 0.5/5 CPMCL/EPMCL
Chlorobenzene 524.2 0.50 ND 70/100 CPMCL/EPMCL
1,2-Dichlorobenzene 524.2 0.50 ND 600 CPMCL-EPMCL
1,4-Dichlorobenzene 524.2 0.50 ND 5/75 CPMCL/EPMCL
1,1-Dichloroethane 524.2 0.50 ND 5 CPMCL
1,2-Dichloroethane 524.2 0.50 ND 0.5/5 CPMCL/EPMCL
1,1-Dichloroethane 524.2 0.50 ND 5 CPMCL
cis-1,2-Dichloroethene 524.2 0.50 ND 6/70 CPMCL/EPMCL
trans-1,2-Dichloroethene 524.2 0.50 ND
1,2-Dichloropropane 524.2 0.50 ND 5 CPMCL/EPMCL
1,2-Dichloropropene (total) 524.2 0.50 ND 10/100 CPMCL/EPMCL
Ethylbenzene 524.2 0.50 ND 300/700 CPMCL/EPMCL
Methyl tert-butyl ether 524.2 3.0 ND 13/5 CPMCL/CSMCL
Methylene chloride 524.2 0.50 ND 5 CPMCL-EPMCL
Styrene 524.2 0.50 ND 100/100 CPMCL/CSMCL
1,1,2,2-Tetrachloroethane 524.2 0.50 ND 1 CPMCL
Tetrachloroethene 524.2 0.50 ND 5 CPMCL-EPMCL
Toluene 524.2 0.50 ND 150/1,000 | CPMCL/EPMCL
1,2,4-Trichlorobenzene 524.2 0.50 ND 5/70 CPMCL/EPMCL
1,1,1-Trichloroethane 524.2 0.50 ND 200 CPMCL/EPMCL
1,1,2-Trichloroethane 524.2 0.50 ND 5/5 CPMCL/EPMCL
Trichloroethene 524.2 0.50 ND 5/5 CPMCL/EPMCL
Trichlorofluoromethane 524.2 5.0 ND 150 CPMCL
Trichlorotrifluoroethane 524.2 10 ND 1200 CPMCL
Vinyl chloride 524.2 0.50 ND 0.5/2 CPMCL/EPMCL
Xylenes (total) 524.2 0.50 ND 1,750/10,000 | CPMCL/EPMCL
Notes:

CPMCL = California Department of Public Health Primary Maximum Contaminant Level
CSMCL = California Department of Public Health Secondary Maximum Contaminant Level
EPMCL = U.S. Environmental Protection Agency Primary Maximum Contaminant Level
ESMCL = U.S. Environmental Protection Agency Secondary Maximum Contaminant Level

PQL = Practical Quantification Level
ND = Not detected or below PQL

Sample collected on May 22, 2012; received and analyzed, unless otherwise noted, by Alpha Analytical Laboratories,

Inc., Ukiah, CA.
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Table 18.
May 2012 Gloria Way Well Sampling

Semivolatile Organic Compounds

Reporting
EPA Limit as Results Regulatory Requirements
Analyte Method PQL
ug/L Type
Alachlor 525.2 0.10 ND 2.0 CPMCL-EPMCL
Atracene 525.2 0.10 ND 1.0/3.0 CPMCL/EPMCL
Benzo(a) pyrene 525.2 0.10 ND 0.2 CPMCL-EPMCL
Bis(2-ethyhexyl)adipate 525.2 5.0 ND 200 CPMCL-EPMCL
Bis(2-ethylhexyl)phthalate 525.2 3.0 ND 4/6 CPMCL/EPMCL
Bromacil 525.2 0.50 ND - -
Butaclor 525.2 0.10 ND - -
Captan 525.2 1.0 ND - -
Chloropropham 525.2 0.10 ND - -
Cyanazine 525.2 0.10 ND - -
Diazinon 525.2 0.10 ND - -
Dimethoate 525.2 0.20 ND - -
Diphenamid 525.2 0.10 ND - -
Disulfoton 525.2 0.10 ND - -
EPTC 525.2 0.10 ND - -
Metolachlor 525.2 0.10 ND - -
Metribuzin 525.2 0.10 ND - -
Molinate 525.2 0.10 ND 20 CPMCL
Prometon 525.2 0.10 ND - -
Prometryn 525.2 0.10 ND - -
Simazine 525.2 0.10 ND 4 CPMCL-EPMCL
Terbacil 525.2 2.0 ND - -
Thiobencarb 525.2 0.10 ND 70/1 CPMCL/CSMCL
Trithion 525.2 0.10 ND - -
Notes:

CPMCL = California Department of Public Health Primary Maximum Contaminant Level
CSMCL = California Department of Public Health Secondary Maximum Contaminant Level
EPMCL = U.S. Environmental Protection Agency Primary Maximum Contaminant Level
ESMCL = U.S. Environmental Protection Agency Secondary Maximum Contaminant Level

PQL = Practical Quantification

Level

ND = Not detected or below PQL
Sample collected on May 22, 2012; received by Alpha Analytical Laboratories, Inc., Ukiah, CA and analyzed by Weck
Laboratories, Inc., City of Industry, CA.
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May 2012 Gloria Way Well Sampling

Table 19. Additional Analytes

EPA/SM _Re_porting Results RegL_JIatory
Analyte Limit as PQL Requirement
Methods ,

Concentration Type
Asbestos in DW* EPA 100.2 0.2 MFL ND 7 CPMCL-EPMCL

Chromium(V1) (Cré)** SM 3500-Cr B 0.05 pg/L ND 0.02 CPHG
1,2-dibromomethane (DBCP)*** EPA 504.1 0.01 pg/L ND 0.2 CPMCL-EPMCL
Dioxin 2378 TCDD in DW*** EPA 1613A 5.0 pg/L ND 30 CPMCL-EPMCL

i ikt

(Eégyéi;‘[;gr'g;?:;'lgfopmpane (ocp) | EPAS04.1 0.01 pg/L ND 0.2 | CPMCL-EPMCL
Gross Alphat EPA 900.0 3.0 pCilL ND 15 CPMCL-EPMCL
Gross Betat EPA 900.0 4.00 pCi/L 2.69 50 CPMCL-EPMCL

Perchlorate EPA 314.0 4.0 ug/L ND 6 CPMCL
Radium (Ra)2261 EPA 903/904 1.0 pCi/lL ND 50 See Ra 226+228
Radium (Ra) 228% EPA 904.0 1.0 pCi/L ND 3 See Ra 226+228
Radium 226 + 228t calculated ND 5 CPMCL-EPMCL

Strontium 908 EPA 905.0 0.636 pCi/L ND 8 CPMCL

Tritiumt EPA 906 1,000 pCi/lL ND 20,000 CPMCL
Uranium (U)t EPA 200.8 1.0 yg/L 0.27 20.1 CPMCL/EPMCL

Notes:

* Analyzed by Asbestos TEM Laboratories, Inc. Berkeley, CA

** Analyzed by McCampbell Analytical, Inc., Pittsburg, CA

*** Analyzed by FGL Laboratory , Santa Paula, CA
Tt Analyzed by UL Drinking Water Laboratory, South Bend, IN
t Analyzed by GEL Laboratories LLC, Charlston, SC
§ Analyzed by FGL Laboratories, Santa Paula, CA

California MCL for Gross Beta = 50 pCi/L; U.S. EPA Primary MCL (EPMCL) = 4 millirems per year (mrem/yr)

MFL = Millions of fibers per liter

Mg/L = micrograms per liter or parts p
pg/L = picograms per liter or parts pe
pCi/L = picoCuries per liter

CPHG = California Department of Pu

er billion (ppb)
r quadtrillion (ppq)

blic Health Goal

CPMCL = California Department of Public Health Primary Maximum Contaminant Level
EPMCL = U.S. Environmental Protection Agency Primary Maximum Contaminant Level

PQL = Practical Quantification Level
ND = Not detected or below PQL

Sample collected on May 22, 2012; received and analyzed, unless otherwise noted, by Alpha Analytical Laboratories,

Inc., Ukiah, CA
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. Table 20. Cation-Anion Ratios and Percent Error Calculations

May 2012 Gloria Way Well Sampling

Sample Cation/Anion Balance

Ratio (Error %)
Seawater 1.009 0.426
SF South Bay (35% salinity 1.007 0.340
Riverwater 1.002 0.105
GW: 05-02-97 1.207 9.386
GW 05-22-12 1.049 2.368
PAPMWC No 2 Shallow (05-17-11)* 4.627 64.456
PAPMWC No 6 Deep (05-17-11)* 2.356 40.410

Notes:

GW = Gloria Way well

mmoles/L = millimoles per liter

* Bicarbonate not analyzed or reported

City of East Palo Alto
Gloria Way Water Well Production Alternatives
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Table 21. Piper and Schoeller Diagram Calculations
May 2012 Gloria Way Well Sampling

. SF South Bay _ . PAPMWC No 2 PAPMWC No 6
Sample: Seawater (35% salinity) Riverwater GW: 05-02-97 GW 05-22-12 Shallow Deep
(05-17-11) (05-17-11)
Analyte mg/L meq/L mg/L meg/L | mg/L | meg/L mg/L meq/L mg/L meq/L mg/L meq/L mg/L meq/L
Cations
Calcium 410 20.45 143.5 7.16 15.0 0.75 51.0 2.54 59.0 2.94 110.0 5.49 56.0 2.79
Magnesium 1,350 | 111.09 472.5 38.88 4.1 0.34 23.0 1,89 25.0 2.06 26.0 2.14 17.0 1.40
Potassium 390 9.98 136.5 3.49 2.3 0.06 1.0 0.03 0 - 1.4 0.04 2.10 0.05
Sodium 10,500 | 456.75 3,675 | 159.86 6.3 0.27 210 9.14 2.40 10.44 48.0 2.09 89.0 3.87
Anions
Bicarbonate 142 2.33 49.7 0.81 58.0 0.95 230 3.77 250.0 4.10 - - - -
Carbonate 0 - 0 - 0 - 0 - 0 - - - - -
Chloride 19,000 0.07 6,650 | 187.60 7.8 0.22 350 9.87 350.0 9.87 52.0 1.47 80.0 2.26
Sulfate 2,700 56.21 945.0 19.67 11.0 0.23 29.0 0.60 33.0 0.69 84.0 1.75 53.0 1.10
Notes:

GW = Gloria Way well

mg/L = milligrams per liter
meg/L = milliequivalents per liter
dash (=) = no data or possible calulations

City of East Palo Alto
Gloria Way Water Well Production Alternatives
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Table 22. Brine Differentiation Plot Calculations
May 2012 Gloria Way Well Sampling

Na/(Na+Cl) Ca/(Cat+S0y,)

Sample mmoles/L

Seawater 0.46 0.27
SF South Bay 0.46 0.27
Riverwater 0.55 0.77
GW: 05-02-97 0.48 0.81
GW 05-22-12 0.51 0.81
PAPMWC No 2 Shallow (05-17-11) 0.59 0.76
PAPMWC No 6 Deep (05-17-11) 0.63 0.72

Notes:
GW = Gloria Way well
mmoles/L = millimoles per liter

City of East Palo Alto
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Table 23. Land Subsidence Monitoring Methods

Method (_Zomponent Resolution Spatial Density Spatial Scale
Displacement (mm) (samples/survey) (elements)
Spirit Level Vertical 01-1.0 10 -100 Line-network
Geodimeter Horizontal 1.0 10 -100 Line-network
Borehole extensometer | Vertical 0.01-0.1 1-3 Point
Horizontal extensometer
Tape Horizontal 0.3 1-10 Line-array
Invar wire Horizontal 0.0001 1 Line
Quartz tube Horizontal 0.00001 1 Line
GPS Vertical 20 10 - 100 Network
Horizontal 5
INSAR Range 5-10 110?8’0000'8(% Map pixel

Notes:
GPS = Global Positioning System Satellites
INSAR = Satellite Interferometric Synthetic Aperture Radar

Source: Galloway, et al. (2000)
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Table 24. Gloria Way Well Treatment System

Construction and Annual Operating Costs

Estimated Construction Cost

Description Number Unit Cost Total Cost
Mobilization 1 LS $59,000
Site Work 1 LS $60,000 $60,000
Demolition 1 LS  $20,000 $20,000
Yard Piping 1 LS  $40,000 $40,000
Chlorination / Ammonia System 1 LS  $50,000 $50,000
pH Control 1 LS  $25,000 $25,000
Concrete 1 LS  $45,000 $45,000
Prefabricated Building 1 LS $130,000 $130,000
Treatment Units 1 LS $250,000 $250,000
Backwash Tank and Piping 1 LS  $28,000 $28,000
Backwash Recovery Pumps & Decant System 1 LS  $15,000 $15,000
Mix Tank and Piping 1 LS  $28,000 $28,000
Finished Water Pump Station 1 LS  $90,000 $90,000
Well Pump and Motor 1 LS  $90,000 $90,000
Electrical 1 LS $200,000 $200,000
SCADA 1 LS  $65,000 $65,000
Portable Generator 1 LS  $10,000 $10,000
Startup, Testing and Training 1 LS  $30,000 $30,000
Check Valve and Vault 1 LS  $20,000 $20,000
Subtotal $1,255,000
Contingency 25% $313,700
Engineering Design and Construction Management $431,300
Total Estimated Construction Cost $2,000,000

Estimated Annual Operating and Maintenance Cost

Description Annual Cost
Chemical $58,000
Power $48,100
Wastewater Disposal $6,000
Filter Media Replacement $1,400
Equipment Replacement $8,300
Labor $36,000
Subtotal $157,800
Contingency 10% $15,700
Total Estimated Operating and Maintenance Cost $173,500

City of East Palo Alto
Gloria Way Water Well Production Alternatives
Analysis and Water Security Feasibility Study

Todd Engineers
November 2012




Table 25. Characteristics of Potential New Well Sites

Distance from Distance from
Approximate Water Current Land Palo Alto Park O'Conner Tract
Lot Size Less  Distance from  Distance from Distribution Use (General Mutual Water ~ Cooperative  Distance from  Distance from Located within 1/4-mile of
Setbacks (sq. Bay' Surface Water? Adjacent Water Improvements Plan Adjacent Land FEMA Flood Company Wells Water District City of Palo Alto City of Menlo  potential Well ~Special Biological Resource  open GW contamination
Site Name ft.) (ft) (ft) Ownership Line Sizes near Site® Designation) Uses Accessibility Hazard (ft) Wells (ft) Well * (ft) Park Well * (ft) Capacity Permit Considerations? case?
Gloria Way 2,500 4,200 - City 8" on Bay 8" on University  Existing well site Residential No restrictions No 2,500 5,500 7,875 11,750 Fair No No
(Existing Well) (existing tiein)  to 12" (Group Il (Low/Medium
priority) Density
Residential)
8" on Univeristy
Bay/University 3,850 3,500 - City 12" on University 8" on Univeristy Vacant (General Commercial No restrictions No 3,100 5,500 8,125 12,750 Fair No No
to 12" (Group Il Commercial)
priority)
8" on University 12" on University
to 16"
10" on Bay
Bell Park 180,425 4,700 - City 8" on University 8" onBell to 12" Park/community Residential and No restrictions No 1,800 2,750 5,250 10,375 Fair No Yes (LUST)
(Group | priority) center Commercial
(Community Open
8" on Bell 8" on University Space
to 12" (Group Il Conservation)
priority)
6" on Euclid 6" on Euclid to 8"
(Group Il priority)
Brentwood 34,805 2,700 - School District 12" on Clarke 8" on O'Connor Vacant Residential No restrictions No 4,500 4,375 4,625 12,250 Fair No No
School was recent (Low/Medium
upgrade from 6" Density
(Group | priority) Residential)
8" on O'Connor 12" on Clarke to
16" (Group Il
priority)
Pad D 15,645 3,400 - City 12" on Clarke 12" on Clarke to  Vacant (General Commercial No restrictions No 5,100 4,000 3,625 11,750 Good No No
be upgraded to Commercial)
16" (Group Il
priority)
12" on East 12" on East
Bayshore Bayshore to 16"
(Group Il priority)
Verbena 20,625 2,800 50 Unknown 6" on Verbena 6" on Verbena Vacant (Resource Residential Access road needs Yes 7,700 6,600 4,600 14,100 Fair Yes Yes (LUST)
and neighboring Management) to be improved.
streets to 8"
(Group Il priority)
Woodland/ 0 5,700 50 Private 8" on Woodland 8" on Woodland Vacant Commercial and No restrictions Yes 3,400 1,875 2,875 9,625 Good Yes No
Manhattan and Euclid to 12" (Community Open Residential
(Group Il priority) Space
Conservation)
Newell/101 28,870 3,700 950 Private 8" on Newell 8" on Newell to Vacant Residential No restrictions Yes 5,000 3,500 2,900 11,250 Good No No
10" on West 12" (Group Il (Neighborhood
Bayshore priority) Commercial)
Notes:

1) Distance measured from parcel to the beginning of the Baylands.

2) Distance measured from parcel to center of creek. Distances only measures for locations within 1000 ft of a creek.

3) Priorities were assigned in the Water System Master Plan. Group | are lines with greater than 700 gpm fire flow deficiency. Group Il are lines between 500-700 gpm. Group Ill are lines less than 500 gpm.
4) Distance from new well site to closest planned or potential Palo Alto and Menlo Park well.
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Table 26. Construction and Annual Operating Costs

for New 500 GPM Well System

Estimated Construction Cost
Description Number Unit Cost Total Cost
Hydrogeologic Site Investigation 2 LS $150,000 $300,000
16" Production Well 500 feet TD 1 LS $450,000 $450,000
Mobilization 1 LS $75,000 $75,000
Site Work 1 LS $75,000 $75,000
Yard Piping 1 LS $50,000 $50,000
Chlorination / Ammonia System 1 LS $70,000 $70,000
pH Control 1 LS $35,000 $35,000
Concrete 1 LS $65,000 $65,000
Prefabricated Building 1 LS $180,000 $180,000
Treatment Units 1 LS $300,000 $300,000
Backwash Tank and Piping 1 LS  $44,000 $44,000
Backwash Recovery Pumps & Decant System 1 LS $15,000 $15,000
Mix Tank and Piping 1 LS  $44,000 $44,000
Finished Water Pump Station 1 LS $135,000 $135,000
Well Pump and Motor 1 LS $120,000 $120,000
Electrical 1 LS $240,000 $240,000
SCADA 1 LS $80,000 $80,000
Portable Generator 1 LS  $10,000 $10,000
Startup, Testing and Training 1 LS  $30,000 $30,000
Check Valve and Vault 1 LS $20,000 $20,000
Subtotal $2,338,000
Contingency 25% $585,000
Engineering Design and Construction Management $515,000
Total Estimated Construction Cost $3,438,000
Estimated Annual Operating and Maintenance Cost
Description Annual Cost
Chemical $ 98,000
Power $ 67,800
Wastewater Disposal $ 9,600
Filter Media Replacement $ 2,300
Equipment Replacement $ 11,600
Labor $ 36,000
Subtotal $ 225,300
Contingency 10% $ 22,500
Total Estimated O&M Cost $ 247,800

City of East Palo Alto
Gloria Way Water Well Production Alternatives
Analysis and Water Security Feasibility Study

Todd Engineers
November 2012



Table 27. Lifecycle Water Cost Comparisons for Gloria Way
and New Well Sites

Total Water Total Present Value Cost
Alternative Total Present Value | Produced from per Acre-Foot of Water
Project Costs 2012 to 2061 Produced

(Acre-Feet)

Gloria Way -- 300 gpm $ 5,177,000 19,740 $ 260
Gloria Way -- 200 gpm $ 4,419,000 13,160 $ 340
Gloria Way -- 100 gpm $ 3,639,000 6,580 $ 550

Pad D -- 500 gpm with Mn

treatment $ 8,014,000 32,900 $ 240
Pad D -- 300 gpm with Mn

treatment $ 6,587,000 19,740 $ 330
Pad D -- 200 gpm with Mn

treatment $ 5,874,000 13,160 $ 450
Pad D -- 100 gpm with Mn

treatment $ 5,160,000 6,580 $ 780
Pad D -- 500 gpm without $ 3,421,000 32,900

Mn treatment $ 100
Pad D -- 300 gpm without $ 2,722,000 19,740

Mn treatment $ 140
Pad D -- 200 gpm without $ 2,372,000 13,160

Mn treatment $180
Pad D -- 100 gpm without $ 2,022,000 6,580

Mn treatment $ 310
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Gloria Way Water Well Production Alternatives Todd Engineers
Analysis and Water Security Feasibility Study November 2012



Table 28. Storage Sizing Alternatives

Alternative Current® (MG) Long-Term® (MG)
8 Hours Peak Day Demand 0.7 1.0
24 Hours Average Day Demand 2.0 3.0
24 Hours Average Day Demand
Plus 4 Hours of Maximum Fire 3.0 4.0
Flow*®
24 Hours Peak Day Demand 3.0 4.5
24 Hours Peak Day Demand
Pl [ [
us 4 hours of Maximum F|rec 40 55
Flow
(Recommended Alternative)
2D
ay Average Summer Da% 44 65
Demand
Notes:
(@) The City’s current demand was presented in Section 2. The average day demand is 2.0 mgd, and the peak day

(b)

(c)
(d)

demand is3.0 mgd.

The City’s long-term demand was presented in Section 2. The average day demand is projected to be 3.0 mgd

with a peak day demand of 4.5 mgd.

The maximum fire flow for the City as stated in the Water System Master Plan is 4,000 gpm.

The average summer day was calculated using the 1.09 average day to average summer day factor developed
in the Final Feasibility Evaluation of Menlo Park/East Palo Alto Joint Reservoir Facility and Alternative Water

Supply.
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Table 29. Diurnal Demand

Peaking Current Average
Hour Factor Day Flow (gpm)
0 0.3 417
1 0.2 278
2 0.2 278
3 0.2 278
4 0.3 417
5 0.4 556
6 0.6 833
7 0.9 1250
8 1.2 1667
9 1.3 1806
10 14 1944
11 14 1944
12 1.3 1806
13 1.3 1806
14 1.2 1667
15 1.2 1667
16 1.3 1806
17 14 1944
18 1.6 2222
19 1.7 2361
20 1.8 2500
21 1.7 2361
22 0.8 1111
23 0.4 556
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Table 30. Cost for Various Tank Options

Tank Size (MG) 1 2 5
Prestressed Reinforced Prestressed Reinforced Prestressed  Reinforced
Tank Material Concrete Concrete Steel Concrete Concrete Steel Concrete Concrete Steel
Tank $1,207,500 $1,181,000 $748,000 | $1,707,500 $1,854,000 $1,076,000 | $3,082,500 $3,366,000 $1,739,000
Site Work & Yard
Piping $100,000  $100,000 $100,000 | $100,000  $100,000  $100,000 | $100,000 $100,000  $100,000
Tank Appurtenances | $50,000 $50,000 $50,000 $50,000 $50,000 $50,000 $50,000 $50,000 $50,000
Cathodic Protection SO SO $25,000 SO SO $25,000 SO SO $25,000
Booster Pump Station | $950,000 $950,000 $950,000 $950,000 $950,000 $950,000 $950,000 $950,000 $950,000
Construction Cost
without Pile System | $2,307,500 51,331,000 $923,000 | §1,857,500 $2,004,000 51,251,000 | 53,232,500 $3,516,000 51,914,000
+15% Engineering $346,000 $200,000 $138,000 $279,000 $301,000 $188,000 $485,000 $527,000 $287,000
+15% Contingency $346,000 $200,000 $138,000 $279,000 $301,000 $188,000 $485,000 $527,000 $287,000
Total Project Cost
without Pile System | $2,999,500 $1,731,000 $1,199,000 | $2,415,500 $2,606,000 $1,627,000 | $4,202,500 $4,570,000 $2,488,000
Pile System
Slab $120,000 $120,000 $120,000 $210,000 $210,000 $210,000 $435,000 $435,000 $435,000
Piles $944,000 $944,000 $752,000 | $1,768,000 $1,768,000 $1,464,000 | $4,128,000 $4,128,000 $3,568,000
Construction Cost with
Pile System $3,371,500 52,395,000 $1,795,000 | 53,835,500 53,982,000 52,925,000 | S7,795500 58,079,000 $5,917,000
+15% Engineering $506,000 $359,000 $269,000 $575,000 $597,000 $439,000 | $1,169,000 $1,212,000  $888,000
+15% Contingency $506,000 $359,000 $269,000 $575,000 $597,000 $439,000 | $1,169,000 $1,212,000  $888,000
Total Project Cost with
Pile System $4,383,500 $3,113,000 $2,333,000 | $4,985,500 $5,176,000 $3,803,000 | $10,133,500 $10,503,000 $7,693,000
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Table 31. City of San Bruno Customers by Classification

Classification Number
Single Family 10,367
Multi-Family 889
Commercial 532
Industrial 3
Institutional 235

Other 120
Total 12,145

Table 32. San Bruno Water Enterprise Expenses FY 2012-13

Description Water Supply Water Distribution Total
Personnel $635,146 $1,323,338 $1,958,484
Supplies and $167,800 $189,800 $357,600
Equipment
Contract Services $410,500 $136,225 $566,725
Operations $663,751 $423,685 $1,087,436
Intergovernmental $2,619,160 $800 $2,619,960
Internal Allocations $545,645 $919,760 $1,465,405
Total $5,042,006 $2,593,608 $7,635,614
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Table 33. San Bruno Water Enterprise Staffing FY 2012-13

Classification Supply Distribution Total
Public Services Director 0.20 0.15 0.35
Deputy Director of Utilities 0.15 0.20 0.35
Maintenance Services Manager 0.30 0.70 1.00
Assaociate Civil Engineer 0.50 0.00 0.50
Conservation Manager 0.50 0.50 1.00
Water Quality Technician 0.00 1.00 1.00
Management Analyst I/1I 0.50 0.25 0.75
Engineering Technician 0.00 0.50 0.50
Pump Mechanic I/11 0.25 0.75 1.00

Lead Maintenance Worker 1.00 1.00 2.00
Maintenance Worker 1/11 1.20 6.80 8.00
Executive Assistance 0.20 0.15 0.35
Secretary 0.25 0.25 0.50

Total 5.05 12.25 17.30

Note: Staffing as full-time employees (FTES).
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Table 34. City of Palo Alto Customers by Classification

Classification Number
Single Family 15,458
Multi-Family 2,248
Commercial 1,870
Industrial 251
City Facilities 322
Public Facilities 89
Total 20,238
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Table 35. City of Palo Alto Water Fund Expenses

Description Budget
Utility Purchases and Charges $15,940,000
Salaries and Benefits $5,210,000
Contract Services $743,000
Supplies and Materials $451,000
Facilities and Equipment Purchases $11,000
General Expenses $452,000
Rents and Leases $3,001,000
Allocated Charges $3,395,000
Debt Service $3,219,000
Capital Improvements Program $6,115,000
Operating Transfers Out $1,705,000
Total Expenses $40,242,000
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Table 36. Palo Alto Water Enterprise Staffing FY 2012-13

Classification

Number of FTEs

Administration and CIP 9.60
Customer Service 10.44
Engineering (operating) 1.35
Operations and Maintenance 24.62
Resource management 1.65
Total 47.66

Table 37. City of East Palo Alto Customers by Classification

Classification Number

Single Family 3,703
Multi-Family 201
Commercial 110
Industrial 111
Public Facilities 27
Irrigation 15

Total 3,855
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Table 38. City of East Palo Alto Water Fund Expenses (AWE)

Description Budget
Labor Costs (AWE) $ 477,252
Subcontract/Outside Services (AWE) $ 105,780
Power & Utilities (AWE) $ 2,459,598
Repairs & Maintenance (AWE) $ 72,000
Equipment Operating Cost (AWE) $ 20,922
Other Direct Costs (AWE) $ 706,143
Depreciation & Amortization (AWE) $ 4,644
Total Direct Costs (AWE) $ 3,846,340
Project Administration (AWE) $ 39,295
Total Costs (AWE) $ 3,885,635
Gross Margin $ 295,521
Provision (benefit) income tax $ 103,432
Net Income $ 194,729

To City Water Fund
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Table 39. East Palo Alto Staff Provided by American Water Enterprises

Classification Number of Full Time Employees
Superintendent 1
Supervisor 1
Operators 2
Customer Service Representatives 2
Total 6

Table 40. Financing Option--Borrowing Term

20 Years 30 Years

Project Funded $2,000,000 $2,000,000

Reserve Fund 190,000 142,000

Financing Costs 100,000 98,000

Total Borrowing $2,290,000 $2,240,000

Avg. Interest Rate 4.50% 4.75%

Average Bond Payment $176,046 $141,589
Revenue Needed after O&M

(to meet 25% coverage) $220,058 $176,980

Note: The reserve fund equals one year's debt service and interest earnings on the reserve fund
offset annual debt service.

City of East Palo Alto
Gloria Way Water Well Production Alternatives Todd Engineers
Analysis and Water Security Feasibility Study November 2012
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Predicted Drawdown
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Gloria Way Well
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Predicted Drawdown
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Gloria Way Well
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Figure 30
Predicted Drawdown
After One Year
Gloria Way Well
Pumping at 300 GPM
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Section 1: Introduction

1.1 Introduction

This Quality Assurance Project Plan (QAPP) has been prepared on behalf

of the City of East Palo Alto (the City) by Todd Engineers (Todd), for use in support of
implementation of groundwater data collection activities for the Gloria Well Evaluation,
Rehabilitation, and Upgrade Project (Project). The QAPP purpose is to document the results of
the technical planning process, providing in one place a clear, concise, and complete plan for
the environmental data operation and its quality objectives, identify specific quality assurance
(QA) and quality control (QC) procedures during data collection, and identifying key project
personnel (EPA, 2011). The procedures described in this QAPP are designed to allow for the
collection of data during sampling and analysis activities that are sufficiently accurate and
representative to support the data quality objectives.

This QAPP is being prepared in a phased approach according to Chapter 1.5 of the

Guidance on Quality Assurance Project Plans CIO 2106-G-05 QAPP (EPA

2011). The first phase of this project proposes sampling of groundwater from an existing water
supply well (the Gloria Way Well), potentially drilling a deep soil boring, collection and laboratory
analysis of soil and groundwater samples for physical properties and water quality parameters.
If additional studies are required for the evaluation of groundwater supply alternatives, a
moadification to the QAPP will be prepared according to Section 1.8 of the Guidance (EPA
2011). This QAPP provides field personnel with instructions regarding activities to be performed
before, during, and after field investigations.

1.2 QAPP Objectives

The objective of this QAPP is to present quality assurance (QA) and quality control (QC)
procedures that will assure that the environmental data used for the project are of a known

and acceptable quality to meet the objectives of the evaluation of groundwater resources within
the City. The scope of the Project is intended to provide sufficient additional information
necessary to accomplish the following objectives:

¢ Characterize groundwater quantity and quality conditions within the City to support water
supply planning and development;

o Determine sustainable groundwater yield and water quality conditions at the Gloria Way
Well site and potentially other sites in the City;

¢ Identify water treatment and blending alternatives.

The data generated will be documented in a final Project Report and may be used to support
California Environmental Quality Act (CEQA) and National Environmental Protection Act (NEPA)
documents.

1.3 Project Organization

This section provides a description of the organizational structure and responsibilities of
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the individual positions the Project. This description defines the lines of communication and
identifies key personnel assigned to various activities. An organization chart for the
Project is provided below.

Program Manager

The City of East Palo Alto will work with the consultant team to identify preferred groundwater
supply alternatives associated with Project implementation. Together, the management team
(Principal-in-Charge, Project Manager, Technical Reviewers, and Project Staff) will be
responsible for the technical planning and implementation of the work.

Program Manager: The Program Manager will serve as the primary contact for the City and is
responsible for the overall project execution. Some general responsibilities of the Program
Manager include strategy development, budget control, and document review.

Gloria Well Evaluation, Rehabilitation, and Upgrade Project QAPP Rev2.0
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Principal-in-Charge: The Principal-in-Charge has responsibility for effective planning, verifying,
and managing QA activities associated with the assigned project on behalf of the City’s
consultant. The Principal-in-Charge will serve as the primary contact on behalf of City and is
responsible for project execution. Some general responsibilities of the Principal-in-Charge
include supporting the Program Manager with strategy development, budget control, and
document review.

Project Manager: The Project Manager is responsible for the implementation of the field
program and will provide day-to-day management and tracking of the project schedule
and budget. Other responsibilities include coordination and preparation of the required
reports, and assignment of technical responsibilities to appropriate personnel or
subcontractors. The Project Manager will maintain communication with the City
throughout the course of the project, providing project status updates and notifying the
City of any issues that may arise. The Project Manager is also responsible for the
oversight of the QA and QC aspects of the project. It is the responsibility of the Project
Manager to ensure that all required QA/QC protocols are met in the field and office.

Project Chemist: The Project Chemist is responsible for reviewing the laboratory data QA/QC
results to ensure that the analytical data are accurate and representative, and can be used to
meet the data quality objectives for the project.

Technical Reviewers: The Technical Review team is responsible oversight of the QA and QC
aspects of the project throughout data collection, evaluation and reporting. It is the responsibility
of these senior individuals to ensure that all required QA/QC protocols are met and that the final
Report(s) meet all QA standards and DQO objectives.

Project Staff: The Project Staff is to carry out all data collection, analysis, and report
preparation assigned by the Project Manager. In addition, the Project Staff are responsible
for the overall quality and consistency of procedures and products. This includes

providing guidance on quality control operations for field activities.

Table 1 identifies all individuals who will get a copy of the approved QAPP, either in
hard copy or electronic format, as well as any subsequent revisions.

1.4 Project Background, Overview, and Intended Use of Data

As stated in the Request for Proposal (City, 2011), the City of East Palo Alto is seeking to
develop local groundwater supplies to meet a portion of their water demand. The City has been
using more water than its dry-year allocation of San Francisco Public Utilities District (SFPUC)
supply, and the City lacks supplemental water to serve any proposed new projects. Additionally,
the City contains no emergency storage facilities to provide water for consumption or fire
suppression if the SFPUC system experiences a catastrophic disruption. The City owns a water
supply well, Gloria Way Well, which produces relatively poor quality water with high iron and
manganese. As a part of this project, current water quality data will be collected from the well,
and the quality data will support evaluation of treatment or blending alternatives for utilization of
the existing well as-is, or rehabilitation or deepening of the Gloria Way well.

A second objective of this project is to identify other potential well sites within the City service
area. Sites will be identified based on land availability, with consideration for subsurface
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properties, potential aquifer yield, water quality distribution, conveyance system capacities, and
major environmental constraints.

In order to evaluate subsurface conditions at either the Gloria Way site or other sites in the City,
a deep exploratory soil boring may be drilled, and soil and water samples collected for
laboratory analysis of soil properties and water quality.

The soil property and water quality data will support evaluation of treatment and blending
alternatives for utilization of the Gloria Way well and/or a new supply well(s). The alternatives
may include:

» Treatment on the Gloria Well site

» Treatment off the Gloria Well site

* No treatment, and blending at a San Francisco turnout

* Production from a new well site with or without treatment or blending

This Project will make use of existing data (secondary data), such as lithologic and completion
logs for existing wells, previous measurements of groundwater elevations, quality, pumping
rates, and meteorological data. Sources of secondary data may include:

e Geologic reports published by the State of California and United States Geologic Survey,
and other sources

e Well logs obtained from the California Department of Water Resources (DWR)
Groundwater elevations obtained from the DWR

e Well construction information obtained from the San Mateo County Environmental
Health Department

e Well construction information obtained from the Santa Clara Valley Water District

e Well construction and yield information from the Cities of Menlo Park and Palo Alto,
California and from the Palo Alto Park Mutual Water Company

e Historical well construction, pumping, water level and water quality information on the
Gloria Way Well obtained from the City of East Palo Alto

All secondary data used in this project will be documented in the final report. Prior to use, all
secondary data will be reviewed to assess potential impacts on quality-related project decisions.

1.5 Project Schedule

Groundwater sampling and soil boring investigations will begin after project funding is secured
and the contract approvals are finalized (expected by the end of January 2012). The well
sampling and soil boring activities will occur over a period of approximately three months during
the first and second quarters of 2012.

1.6 Qualifications and Training of Project Personnel

Todd project personnel will be qualified and adequately trained to perform the work to which
they are assigned. The Todd Project Manager in conjunction with the Program Manager from
the City will determine the minimum qualifications and training required for project personnel. All
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field personnel assigned to a project will receive the appropriate guidance plans, including this
QAPP, in time for thorough review prior to commencing work in the field. Prior to work initiation,
the Project Manager or their respective designees, will document that all field and analytical
personnel have received, read, and understood all procedures pertinent to the work that project
personnel are assigned to perform. The Todd Project Manager has the ultimate responsibility for
the qualification and training of project personnel, for the allocation of the resources necessary
to provide training, for verifying that the adequacy of this training is periodically evaluated, and
for verifying that refresher training is provided, as appropriate. The Project Manager will support
the QA Officer by providing all necessary documentation to demonstrate the adequacy of
gualifications and training of project personnel.

Soil and Water Sampling and Analysis

All soil and groundwater sampling will be performed by a Professional Geologist and Certified
Hydrogeologist licensed by the California Department of Consumer Affairs. All water chemistry
analyses will be performed by an analytical laboratory certified under the California Department
of Public Health ELAP program.

1.7 Data Quality Objectives

Consistent with US EPA guidance, we have developed a data collection and QA/QC process
such that the project Data Quality Objectives (DQOs) are met. The DQOs are based on the
project background information and objectives, and the conceptual site model. DQOs for this
project were developed following the seven steps of the DQO process as defined by US EPA
guidance:

1) State the Problem — Historical groundwater quality is beneath the City and in the Gloria Way
well varies. Groundwater quality needs to be characterized in order to evaluate treatment or
blending alternatives. Groundwater yield from the current Gloria Well alone will not meet the
City’s future water demand requirements.

2) Identify Decisions/Study Questions — What is the quality of groundwater in the Gloria Way
Well. What is the quality of groundwater in other areas of the City ? What is the likely yield of
groundwater from new wells in other areas of the City ?

3) Identify Inputs to Decisions - Measurements of groundwater chemical concentrations that will
conform to laboratory method reporting limits and will be compared with regulatory
concentration requirements. Groundwater sample chemical constituent analyses will be
selected to conform to current California Department of Public Health (CDPH) requirements for
drinking water (DW).Soil physical property data, if collected, will also be included.

4) Define Study Boundaries - The study area boundaries include the Gloria Way site and other
areas of the City.

5) Develop Decision Rules - If the groundwater concentrations for chemicals exceed primary of
secondary drinking water standards treatment or blending may be required.

6) Specify Limits on Decision Errors - Decision errors could occur if measurements of chemical
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concentrations or aquifer hydraulic properties are inaccurate. Decision errors associated with
chemical concentration data will be minimized using the following procedures: - SOPs and
QA/QC procedures for all field sampling activities; - Analytical data QA/QC and laboratory data
validation. A 95% confidence against Type | errors (alpha = 0.05) and an 80% confidence
against Type Il errors (beta = 0.20) will be targeted.

Data Quality indicators will be required by the analytical laboratory. These include possible
bias, analytical sensitivity, and precision and accuracy. These are briefly summarized below.

Bias: calibrations, serial dilutions, interference check samples, matrix spikes, and blanks will be
reviewed as potential data bias indicators. The possibility of contamination of laboratory blanks
will be reviewed. Negative blank contamination creates a potential low bias. Data reported a
less than will also be reviewed because potential bias may exist from J values indicated by a “J-
" (estimated, biased low) or “J+"(estimated, biased high) qualifier in the data set.

Sensitivity: method reporting limits will be reviewed to determine if elevated detection limits have
been reported that could potentially impact the data. However, this may not be a problem if the
affected analyte is below regulatory action levels.

Precision is monitored by instrument calibration and spike samples. All precision criteria
will be reviewed to determine if it meets analytical method requirements.

Accuracy: all laboratory duplicates will be reviewed to determine if the meet the required criteria.
Field duplicates will be reviewed to determine if relative percent differences (RPDs) are greater
than set criteria.

The analytical laboratory will also be responsible for reporting surrogates, duplicates, matrix and
spike in percent R ranges and RPD data results for each of the reported analytes.

7) Optimize the Design for Obtaining Data - Through the data collection planned, the City will
augment the existing information on site hydrogeology and groundwater quality using the
proposed additional sampling. The team will also evaluate past water quality data collected by
the City and review historical operations in the study area boundaries, including any historical
water quality data.

1.8 Data Use

Data collected through implementation of this QAPP will satisfy the DQOs for the site.

These data may be used to characterize the groundwater quantity and quality at the Gloria Way
site and other areas of the City that are investigated, and support evaluations of water treatment
and blending alternatives. Existing background or historical data will be evaluated to determine
data quality and possible limitations.

1.9 Records

The records to be used for Project documentation include project field notebooks, data
collection worksheets, photographs, and laboratory reports. Records (including raw data — hard
and electronic copies) will be managed by the Project Manager throughout the project. Copies
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of the data will be provided to the City upon request. Within 60 days of the conclusion of the
field and laboratory, project data collected will be provided to the City . Todd also will

retain records generated during investigation activities for five years following project
completion.
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Section 2: Groundwater Well Sampling

2.1 Gloria Way Well Sampling

A groundwater sample will be collected by Todd from the Gloria Way Well. Sampling and
analysis procedures have been developed to ensure that the water chemistry data are
representative of groundwater quality and that the data are of sufficient quality to ensure they
are appropriate for analysis of water treatment or blending alternatives. All groundwater
samples will be analyzed by CEL Analytical, Inc, a California Department of Public Health
Certified Environmental Laboratory Accreditation Program (ELAP) analytical laboratory.
Analytical methods and QA/QC procedures for laboratory analyses are further described in
Section 4.0.

2.2 Sampling Procedures

Preparation

Preparation for groundwater sampling will begin with notification to City of our sampling
schedule. We will provide notification two weeks in advance of sampling so that the City and
water company can make sure the well is online and operational on the sampling date. We will
also notify the analytical laboratory of our sampling program two weeks in advance so that they
can prepare the sample bottles. The laboratory will prepare the sample bottles with appropriate
preservatives and affix labels. Todd will collect and drop off sample bottles from and at the
outside contract analytical laboratory and fill in the sample date and time upon collection.

Prior to Sampling

The project staff performing the sampling will examine the wellhead for signs of tampering or
deterioration and note observations in the log book. Depth to groundwater will be measured
using a well sounder. The depth will be measured to the nearest 0.01 foot. Initiate purging at a
rate of 300 gallons per minute (gpm), the anticipated flow rate of the well. Purge water will be
discharged to the storm or sanitary sewer in accordance with City well purging procedures. The
well will be operated for a period of at least 10 minutes prior to sampling. Water quality field
parameters (pH, specific conductivity, temperature, turbidity) will be measured using calibrated
field instruments, and recorded in the field log book or on a sample data sheet.

Sampling

A groundwater sample will be collected from the sample port at the wellhead and the sample
bottles supplied by the laboratories will be filled. Sample bottles intended for VOC analysis will
be filled with zero headspace.

2.3 Sample Handling and Control

When the groundwater samples are collected, the project staff will complete the sample labels
with date and time collected, and sampler’s initials. The sample containers will be stored in a
cooler with ice and kept chilled to 4 °C until they are delivered to the laboratory.
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The sampler will prepare a chain of custody form that will list the samples collected with dates
and times. The form will also indicate the destination laboratory, the requested analyses, and
the analytical turnaround time. The form will be used to track the custody of the samples from
the time they are collected until their arrival at the destination laboratory. Each time the samples
change hands, the relinquishing party and the receiving party will sign and date the form.

2.4  Quality Control Sampling

Quality control samples will include a trip blank. Because only one sample will be obtained from
the Gloria Way Well, duplicate and split samples will not be collected. A trip blanks will be
analyzed to provide a check on cross-contamination of the samples during shipment to the
laboratory. One trip blank sample will be included with each shipment of samples that is
transported to the laboratory for VOC analysis. Trip blanks consist of deionized water prepared
by the laboratory in a clean environment and kept sealed in the cooler used to ship samples.
The trip blanks will be transported to the laboratory with the other samples and analyzed for
VOCs.
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Section 3: Sampling During Soil Boring Installation

3.1 Soil Sampling

Todd may drill and sample a deep soil boring (up to 600 feet deep) as a part of this project. The
drilling method will be mud-rotary, and discrete soil samples will be obtained using a wire-line
coring system. Soil samples will be collected for lithologic logging and geotechnical analysis.
Soil physical properties will be measured by Cooper Testing Laboratories in Palo Alto,
California. The following sections describe the soil sampling methods.

3.2 Soil Sampling Procedures

Soil lithologies in the boring will be continuously logged by a California Professional Geologist
using cuttings. Depth specific soil samples will be collected at discrete intervals using a split-
spoon sampler, California-modified split-barrel sampler, or other coring system loaded with 6-
inch long brass sleeves. When the driven or pushed sampler is retrieved from the soil boring,
the sampler will be opened and the sleeves removed. Usually the amount of soil recovered is
less than the total available space in the sampler. The geologist will note the amount of soil
recovered in the sleeves and record the percent recovery on the boring log. The geologist will
then select a representative sample for laboratory analysis. Generally the sleeve selected is the
one that was closest to the bottom of the sampler as this typically will provide the best sample
recovery. The geologist will not select a sleeve that contains slough or other material that may
not be representative of in-situ conditions.

Once a sleeve is selected for sample collection, the geologist will preserve the sample by
covering the ends with Teflon™ sheets and plastic end caps. The sample will then be labeled
using either a marker on the end cap or an adhesive paper label. The label will indicate the
boring/well number, depth, date and time collected, and geologist’s initials.

3.3 Sample Handling and Control

The collected soil samples will be stored in an appropriate container during the fieldwork. Cold
storage that is commonly used for environmental sampling will not be necessary since the soil
samples will only be analyzed for physical properties. The geologist will prepare a chain of
custody form that will list the soil samples collected with dates and times. The form will also
indicate the destination laboratory, the requested analyses, and the analytical turnaround time.
The form will be used to track the custody of the samples from the time they are collected until
their arrival at the destination laboratory. Each time the samples change hands, the
relinquishing party and the receiving party will sign and date the form.
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Section 4: Analysis of Water and Soil Samples

4.1 Laboratory Analyses

The groundwater samples from the Gloria Way Well will be analyzed by CEL Analytical, Inc, in
San Francisco, California. CEL is a California Department of Public Health Certified
Environmental Laboratory Accreditation Program (ELAP) analytical laboratory.

4.1.1 Water Samples

Tables 2a through 2m presents the water quality parameters proposed for the Gloria Way Well
groundwater sample. The Tables include water quality comparison criteria (i.e., current
California maximum contaminant levels or MCLs, public health goals or PHGs, and secondary
MCLs. Also included are EPA analytical methods, proposed and/or recommended laboratory
reporting limits, required sample quantity, container, preservation, and holding times or
limitations requirements.

4.1.2 Soil Samples

All soil sample physical property testing will be conducted by Cooper Testing Laboratories in
Palo Alto, California. The physical property testing will be conducted in accordance with the
latest specifications of the American Society For Testing Materials (ASTM), Caltrans, U.S. Army
Corps of Engineers or other pertinent entities.

Table 3 presents the soil sample physical properties testing proposed for the deep exploratory
boring.

4.2 Laboratory Quality Assurance/Quality Control

Internal QC procedures will be used at both the water quality laboratory and soil testing
laboratory. The following summarizes the internal QA/QC procedures used at each laboratory.

4.2.1 Water Quality Lab QA/QC

For the water samples, a trip blank will be submitted to the analytical laboratory to assess the
guality of the data resulting from the field sampling program. Trip blanks are generated at the
analytical laboratory, and consist of VOA containers filled with reagent-free water. The trip
blanks travel with the sample containers from the laboratory, to the field during sampling, and
back to the laboratory for analysis. The trip blanks are submitted to the laboratory “blind” and
are analyzed for evidence of contamination during sample transport. A trip blank will be
submitted with each shipment of samples for VOC analysis.

Likewise, the laboratory will produce internal samples consisting of laboratory control samples,
laboratory duplicates, matrix spikes and matrix spike duplicates, method blanks, and surrogate
to assess the quality of data resulting from laboratory procedures and matrix effects from the
site. QA/QC check samples (method blanks, Matrix Spike/Spike Duplicates (MS/MSD),
duplicates, etc.) will be analyzed concurrently and on the same instrument as the sample batch
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to which they are assigned. Any deviations or modifications from the published EPA analytical
procedures or the SOP must be documented and clearly noted in the case narrative.

MS/MSD samples are used to evaluate the effect of the sample matrix on the accuracy and
precision of the laboratory method. An MS/MSD is an environmental sample to which known
concentrations of target analytes have been added. The MS/MSD is taken through the entire
sample preparation and analytical procedure and the recovery of the spiked analytes calculated.
Results are expressed as a percentage of the recovery of the known amount spiked. The
laboratory will be required to simultaneously run a laboratory control sample spiked at the same
level as the MS. MS/MSD analysis will be conducted at a rate of one set for every batch of 20
samples of the same matrix. Wherever possible, additional sample volume will be provided to
allow for MS/MSD analysis to be performed on a site specific sample.

Method blanks consist of reagent-free water that is extracted and analyzed with each batch of
samples. The results obtained from the method blank analysis are used to evaluate the
presence of contaminants originating from the laboratory sample preparation process.

Surrogate spikes consist of known quantities of compounds that are chemically similar to target
analytes, which are spiked into all field and QC samples. The results of surrogate spikes are
expressed as percent recoveries, and are used to evaluate the efficiency of the sample
preparation and analysis procedures.

4.2.2 Soil Lab QA/IQC

The soil testing laboratory also adheres to an in-house QA/QC program. The laboratory
managers continually monitor testing activities in the lab in order to assure that testing is
proceeding in accordance with the appropriate standards. Any discrepancies are reviewed and
the test is rerun if appropriate. A laboratory manager reviews all test results before they are
released to the client. If test result accuracy is suspect, the entire test is reviewed and rerun if
appropriate. All applicable equipment (scales, load cells LVDTS, etc.) is calibrated at least once
every year by a senior CTL technician. An independent calibration company with equipment
traceable to NBS standards calibrates our calibration equipment annually.

Gloria Well Evaluation, Rehabilitation, and Upgrade Project QAPP Rev2.0
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Table 2a: Title 22 DPH Drinking Water Quality-Summary of Complete Scan

Methods Recommended Minimum Water Holding
Analysis** Reporting Quantity/Required Preservation Time
(EPA/SM) _ - .
Limits Containers (days)
Anion Scan (see Table 2b) varies varies One 500 mL poly Unpreserved; <6 °C varies
Asbestos in DW (Table 2c) EPA 100.2 0.2 MFL Two 1.0 L Unpreserved; <6 °C 2
DHS Diquat (Table 2¢) EPA 549.2 4.0 ug/L One 1.0 L brown poly Dechlorinate***; <6 °C 2
DHS Endothall (Table 2c) EPA 548.1 8.0 ug/L One 250 mL amber <6 °C 7
DHS Glyphosate (Table 2c) EPA 547 6.0 ug/L Two 125 mL (250 mL) Dechlorinate; <6 °C 14
DHS Non-volatile synthetic organic chemicals (see EPA 5252 & . Dechlorinate w. 50 mg/L Na,S,03
Table d) 507 varies Two 1.0 L amber glass HCl to pH <2; <6 °C 14
. . Two 125 mL amber 3.6 mL monochloroacetic acid

DHS Regulatory: Carbamates (Table 2e) EPA 531.1 varies glass (250 mL) before dechlorination : <6 °C 28
DHS Regulatory: Chlorinated Acids (Table 2f) EPA 515.1 varies Two 1.0 L amber glass; gJCnpreserved, but dechlorinate; <6 14
(I?rgglsgg;ﬂatory: Chlorinated Pesticides and PCBs EPA 508 varies Two 1.0 L amber glass: },Jgpreserved, but dechlorinate*; <6 7
DHS Regulatory: Volatile Organic Compounds (see EPA 524.2 varies Four 40 mL VOA (160 HCI to pH<2;<4 °C; no headspace 14
Table 2h) mL)
Dioxin 2378 TCDD in DW (Table 2i) EPA 1613A 0.005 pg/L Two 1.0 L amber glass Unpreserved; <6 °C 365
EDB)/DCP (Table 2i) EPA 504.1 0.01 pg/L th_r)ee 40mLVOA (120 | 35,0, <6 °C 14
General Physical Parameters: color, odor, turbidity (see . . Two 250 mL or one 500 N

; varies varies Various: see Table -
Table 2)) mL
General Mineral Scan (see Table 2j) varies varies One2.0L Various: see Table -
Gross Alpha and Beta (Table 2i) EPA 900.0 3.0 pCi/lL One 1.0 L poly HNO3 to pH <2; <6 °C 180
Inorganics Scan (see Tables 2k) EPA and SM varies 10L Various: see Table -
Perchlorate (Table 2I) EPA 314.0 4.0 pg/L 500 mL poly Unpreserved; <6 °C 28
Radium 226 & 228 (Table 2I) EPA 903/904 1.0 pCi/lL 1.0 L poly HNO; to pH <2; <6 °C 180
Strontium 90 (Table 2I) EPA 905 1.0 pCi/lL One 1.0 L poly HNO3 to pH <2; <6 °C 180
Tritium (Table 2I) EPA 906 1,000 pCi/L One 500 mL poly <6 °C 21
Chromium(VI) (Cr6) (Table 2m) SM 3500-Cr B 0.010 mg/L One 125 mL poly Unpreserved; <6 °C 2
Uranium (U) (Table 2m) EPA 200.8 1.0 pg/L One 125 mL amber Unpreserved:; <6 °C 180

glass

Notes:
*  Some analytes repeat with scan packages.

** Dechlorinate only if chlorinated water sample is collected EPA = U.S. Environmental protection Agency Method

*** Some samples may be combined depending on lab

DW = Drinking water

SM = Standard Method

Gloria Well Evaluation, Rehabilitation, and Upgrade Project

City of East Palo Alto

VOA = volatile organic analysis vials

mg/L = milligram per liter or parts per million
mL = milliliter

Mg/L = microgram per liter or parts per billion

QAPP Rev2.0




Table 2b: Anion Scan

Recommended | Holding SIEMEETES (e
: EPA : : CA CA
Analysis Method Reporting Time ;
ethods Limits (days) | Primary | PHG Secondary
MCL MCL
Bromide(Br )* 300.1 5 pg/L 28 - - -
Chloride (CI") 300.0 0.50 mg/L 28 - - 250
Fluoride (F-) 300.0 0.10 mg/L 28 2 - -
lodide (I")* 200.7 5 ug/L 28 - - -
Nitrate (NO3") 300.0 2.0 mg/L 2 45 45 -
Nitrite (NO,") 300.0 0.40 mg/L 2 1 1 -
Sulfate (SO,) 300.0 0.50 mg/L 28 - - 250
Notes:
* In addition to standard anions
Table 2c: Asbestos, Diquat,
Endothall and Glyphosate
Standards (mg/L)
Analysis ,CA CA
Primary | PHG | Secondary
MCL MCL
Asbestos in DW 7MFL | 7TMFL -
Diquat 0.02 0.015 0.02
Endothall 0.100 | 0.580 0.100
Glyphosate 0.700 | 0.900 0.700
Note:
MFL = million fibers per liter
MCL = Maximum Contaminant Level for drinking water
PHG = Public Health Goal for drinking water
Gloria Well Evaluation, Rehabilitation, and Upgrade Project QAPP Rev2.0

City of East Palo Alto



Table 2d: Non Volatile Synthetic Organic Chemicals (EPA 525.2)

Standards (mg/L) Standards (mg/L)
ATEES Pricr:n':lry PHG Secgrﬁiary NS Pri(r:n':lry PHG Seccc):rf\dary

MCL MCL MCL MCL
Acenaphthene - - - Dimethylphthalate - - -
Acenaphthylene - - - E::P;:I:ZI - - -
Acetochlor - - - E;cr;_lphthalate - - -
Alachlor 0.002 0.004 - Diphenamid - - -
Anthracene - - - Disulfoton - - -
Atracine 0.001 0.00015 - EPTC - - -
Benzo(a)anthracene 0.001 0.00015 - Ethion - - -
Benzo(a)pyrene 0.0002 0.00004 - Fluorathene - - -
Benzon(b)fluoranthene - - - Fluorene - - -
Benzo(g,h,i)perylene - - - LZ‘;S:S;ZB. - - -
Benzo(k)fluoranthene - - - Metolachlor - - -
Bis(2-ethylhexyl)adipate - - - Metribuzin - - -
EL;(;Lexynphthmate - - - Molinate 0.020 | 0.001 -
Bromacil - - - Naphthalene - - -
Butachlor - - - PCNB - - -
Butyl benzyl phthalate - - - Phenanthrene - - -
Captan - - - Prometon - - -
Chloropropham - - - Prometryn - - -
Chrysene - - - Pyrene - - -
Cyanazine - - - Simazine 0.004 0.004 0.004
Diazinon - - - Terbacil - - -
Dibenzo(a,h)anthracene - - - Thiobencarb 0.070 0.070 0.001
Diethylphthalate - - - Trithion - - -
Dimethoate - - -

Gloria Well Evaluation, Rehabilitation, and Upgrade Project QAPP Rev2.0

City of East Palo Alto



Table 2e: Carbamates

Standards (mg/L)
Analysis CA CA
Primary | PHG | Secondary
MCL MCL
Carbofuran 0.018 | 0.0017 -
Oxamyl 0.050 0.050 -
Table 2f: Chlorinated Acids
. Standards (mg/L
Recommended | Holding (mg/L)
. EPA : . CA CA
Analysis Method Reporting Time Pri PH d
Limits (days) rimary G | Secondary
MCL MCL
Bentazon 515.1 2.0 yg/L 14 0.018 0.200 -
2,4-D 515.1 10 ug/L 14 0.070 0.070 -
Dalapon 515.1 10 pg/L 14 0.200 0.790 -
Dinoseb 515.1 2.0 yg/L 14 0.007 0.014 -
Petrachlorophenol 515.1 0.2 pg/L 14 0.001 0.0004 -
Picloram 515.1 1.0 pyg/L 14 0.500 0.005 -
2,4,5-TP (Silvex) 515.1 1.0 pyg/L 14 - - -
Gloria Well Evaluation, Rehabilitation, and Upgrade Project QAPP Rev2.0
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Table 2g: Chlorinated Pesticides and PCBs

Standards (mg/L)

_ EPA Recommgnded Ho_lding
Analysis Method Reporting Time _CA CA
Limits (days) Primary PHG Secondary
MCL MCL
Endrin 508 0.10 pg/L 7 0.002 0.0018 -
HCH-gamma (Lindane) 508 0.20 pg/L 7 - - -
Heptachlor 508 0.010 pg/L 7 0.00001 0.000008 -
Heptachlor epoxide 508 0.010 pg/L 7 0.00001 0.000008 -
Hexachlorocyclopentadiene 508 1.0 pg/L 7 0.050 0.050 -
Hexachlorobenzene 508 0.50 pg/L 7 0.001 0.050 -
Methoxychlor 508 10 pg/L 7 0.030 0.030 -
PBB-1016 508 0.50 pg/L 7 - - -
PCB-1232 508 0.50 pg/L 7 - - -
PCB-1232 508 0.50 pg/L 7 - - -
PCB-1248 508 0.50 pg/L 7 - - -
PCB-1254 508 0.50 pg/L 7 - - -
PCB-1260 508 0.50 pg/L 7 - - -
Total PCBs 508 0.50 pg/L 7 - - -
Toxaphene 508 1.0 pg/L 7 0.003 0.00003 -
Chlordane (tech) 508 0.10 pg/L 7 0.0001 0.00003 -
Gloria Well Evaluation, Rehabilitation, and Upgrade Project QAPP Rev2.0
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Table 2h: Volatile Organic Compounds (VOCSs)

Standards (mg/L)

Analysis EPA Recon_]men_de_d H.?.:g:gg .CA CA
Method Reporting Limits (days) Primary PHG | Secondary
MCL MCL
Benzene 524.2 0.50 pg/L 14 0.001 0.00015 -
Carbon tetrachloride 524.2 0.50 pg/L 14 0.0005 0.00001 -
Chlorobenzene 524.2 0.50 pg/L 14 0.070 0.200 -
1,2-Dichlorobenzene 524.2 0.50 ug/L 14 0.600 0.600 -
1,4-Dichlorobenzene 524.2 0.50 pg/L 14 0.005 0.600 -
1,1-Dichloroethane 524.2 0.50 ug/L 14 0.005 0.003 -
1,2-Dichloroethane 524.2 0.50 pg/L 14 0.0005 0.0004 -
1,1-Dichloroethane 524.2 0.50 pg/L 14 0.005 0.003 -
cis-1,2-Dichloroethane 524.2 0.50 pg/L 14 - - -
trans-1,2-Dichloroethane 524.2 0.50 pg/L 14 - - -
1,2-Dichloropropane 524.2 0.50 ug/L 14 0.005 0.0005 -
1,2-Dichloropropene (total) 524.2 0.50 pg/L 14 -
Ethylbenzene 524.2 0.50 pg/L 14 -
Methyl Tert-butyl ether 524.2 3.0 yg/L 14 0.013 0.013 0.005
Methylene chloride 524.2 0.50 pg/L 14 - - -
Styrene 524.2 0.50 ug/L 14 0.100 0.0005 -
1,1,2,2-Tetrachloroethane 524.2 0.50 pg/L 14 - - -
Tetrachloroethane 524.2 0.50 ug/L 14 - - -
Toluene 524.2 0.50 pg/L 14 0.150 0.150 -
1,2,4-Trichlorobenzene 524.2 0.50 pg/L 14 0.005 0.005 -
1,1,1-Trichloroethane 524.2 0.50 pg/L 14 0.200 1.000 -
1,1,2-Trichloroethane 524.2 0.50 pg/L 14 0.005 0.0003 -
Trichloroethene 524.2 0.50 ug/L 14 0.005 0.0008 -
Trichlorofluoromethane 524.2 5.0 pyg/L 14 0.150 0.700 -
Vinyl chloride 524.2 0.50 pg/L 14 0.0005 0.00005 -
Xylenes (total) 524.2 0.50 pg/L 14 1.750 1.800 -
Gloria Well Evaluation, Rehabilitation, and Upgrade Project QAPP Rev2.0
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Table 2i: Dioxin 2378 TCDD, EDB, and DCP

Standards (mg/L)

Analysis _CA CA
Primary PHG Secondary
MCL MCL
Dioxin (2,3,7,8 tetrachlorodibenzo-p-dioxin) 0.00000003 - 0.000000001
Ethylene dibromide (EDB) (1,2 dibromoethane) 0.00005 0.00001 -
Dibromochloropropane (DCP) (1,2-dibromo3-chloropropane) 0.0002 0.0000017 -
Gloria Well Evaluation, Rehabilitation, and Upgrade Project

City of East Palo Alto
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Table 2j: General Physical and General Mineral (Conventional Chemistry)

Method Recommended | Holding SUEVIEETES (e )
Analysis Sl Reporting Time | Preservation CA CA
( ) Limits (days) Primary | PHG | Secondary
MCL MCL
Color (CU) SM2120B 3CU 2.0 <6 °C - - 5
Odor (TON) EPA 140.1 1TON 1.0 <6°C - - 3
Turbidity (NTU) EPA 180.1 0.05 NTU 2.0 <6°C 1.0 - 5
Aggressive Index AWWA calculated - - - - -
Alkalinity (total as CaCOs3) EPA 2320B 2 mg/L 14 <6 °C - - -
Bicarbonate (HCOs") SM 2320B 5.0 mg/L 14 <6°C - - -
Calcium (Ca®") EPA 200.7 1.0 mg/L 180 Add HNOs to - - —
pH <2
Carbonate (COs*) SM 2320B 5.0 mg/L 14 <6 °C - - -
Chloride (CI") EPA 300.0 0.50 mg/L 28 <6°C - 250 -
Conductivity (Electrical or . o _ _
Specific Conductance-EC) SM 20 pySiemans/cm 28 <6°C 400
Copper (Cu) EPA 200.8 50 pg/L 180 Addp:'\i% to 1300 | 0.300 1.000
Cool, NaOH to
Cyanide (CN) 10-204-00-1X 3 uglL 14 pH >12; 0150 | 0.150 -
ascorbic acid if ’ ’
chlorinated
Iron (Fe) (total) EPA 200.8 100 pg/L 180 Addp:'\i% o - - 0.300
Hardness (total as CaCQO3) SM2340B 5.0 mg/L 180 Addp:'\l% to - - _
Hydroxide (OH") SM 2320B 1.0 mg/L 14 <6°C - - -
Potassium (K") EPA 200.7 1.0 mgiL 180 Addp:’\fzh to _ _
MBAS (Methylene Blue 0 _ _
Active Substances) SM 5540C 0.050 mg/L 2 <6°C 0.500
Magnesium (Mg2") EPA 200.7 1.0 mgiL 180 Addp:'\l% to _ _ _
Manganese (Mn*") EPA 200.8 20 pg/L 180 Addpﬂ'\i% to - 0.050 -
Sodium (Na®) EPA 200.7 1.0 mgiL 180 Add HNOs to - - -
pH <2
pH (units) SM 4500 1.0 pH units 0.01 <6 °C - %Eg -
Total Dissolved Solids o
(TDS) SM 2540C 10 mg/L 7 <6°C - 500 -
Sulfate (SO,”) EPA 300 0.50 mg/L 28 <6°C - 250 -
Zinc (zn?) EPA 200.8 50 pg/l 180 Add HNOs to - 5.0 -
pH <2
Notes:
CU = Color Units
TON = Threshold Odor Number
NTU = Nephalometric Turbidity Units
Gloria Well Evaluation, Rehabilitation, and Upgrade Project QAPP Rev2.0
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Table 2k: Inorganics Scan

Standards (mg/L)
‘ EPA Recomme-nded Ho‘lding ‘ CA CA
Analysis Method Reporting Time Preservation Primary PHG Secondary
Limits (days) MCL MCL
Aluminum (Al) 200.8 50.0 pg/L 180 Add HNO;3 to pH <2 1.000 0.600 0.200
Antimony (Sb) 200.8 6.0 ug/L 180 Add HNO; to pH <2 0.006 0.02 -
Arsenic (As) 200.8 2.0 ug/L 180 Add HNO; to pH <2 0.010 0.000004 -
Barium (Ba) 200.8 100 pg/L 180 Add HNO; to pH <2 1.000 2.000 -
Beryllium (Be) 200.8 1.0 ug/L 180 Add HNO;3 to pH <2 0.004 0.001 -
Cadmium (Cd) 200.8 1.0 pg/L 180 Add HNO; to pH <2 0.0005 0.00004 -
Chromium (Cr) total 200.8 10 pg/L 180 Add HNO; to pH <2 - - -
Copper (Cu) 200.8 50 pg/L 180 Add HNO; to pH <2 1.300 0.300 1.000
Iron (Fe) 200.8 100 pg/L 180 Add HNO; to pH <2 - - 0.300
Lead (Pb) 200.8 5.0 pg/L 180 Add HNO; to pH <2 0.015 0.0002 -
Mercury (Hg) 245.1 1.0 pg/L 28 Add HNO; to pH <2 0.002 0.0012 -
Nickel (Ni) 200.8 10 pg/L 180 Add HNO; to pH <2 0.100 0.012 -
Selenium (Se) 200.8 5.0 ug/L 180 Add HNO; to pH <2 0.050 - -
Silver (Ag) 200.8 10.0 pg/L 180 Add HNO; to pH <2 - - 0.100
Thallium (Tl) 200.8 1.0 pg/L 180 Add HNO; to pH <2 0.002 0.0001 -
Zinc (Zn) 200.8 5 pg/L 180 Add HNO; to pH <2 - 5.000 -
Fluoride (F) 300.0 0.1 mg/L 28 <6 °C 2.000 1.000 -
Nitrate (NO3) 300.0 2.0 mg/L 2 <6°C 10 10 -
Nitrite (NO,) 300.0 0.4 mg/L 2 <6°C 1.000 1.000 -
Nitrite (NO,)+
Nitrate (NOs) as N 300.0 0.40 mg/L 28 <6°C - - -
(calc)
Gloria Well Evaluation, Rehabilitation, and Upgrade Project QAPP Rev2.0
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Table 2I: Perchlorate, Groass Alpha and Beta
Radium, Strontium-90, and Tritium
Standards
. CA CA
AR Primary PHG Secondary
MCL MCL
Perchlorate (mg/L) 0.006 0.006 -
Gross Alpha (pCi/L) 15 - -
Gross Beta(mrem/yr) 4 - -
Radium 226 & 228 (pCi/L) 5.0 0.05 -
Strontium 90 (pCi/L) 8.0 0.35 -
Tritium (pCi/L) 20,000 400 -
Notes:
pCi/L = picoCuries per liter
mrem/yr = millirems per year
Table 2m: Additional Analytes
Standards
3 CA CA
A Primary PHG Secondary
MCL MCL
Chromium(VI) (mg/L) - 0.00002 -
Uranium (pCi/L) 20 0.5 -

Gloria Well Evaluation, Rehabilitation, and Upgrade Project

City of East Palo Alto
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Table 3: Soil Sample Physical Properties and Analytical Methods

Soil Property Suggested Test Method
Porosity ASTM 425M
Hydraulic conductivity ASTM D5084
Vertical and horizontal permeability API RP40/ EPA 9100
Gloria Well Evaluation, Rehabilitation, and Upgrade Project QAPP Rev2.0

City of East Palo Alto
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Appendix B. Summary of Well Construction and Hydraulic Performance Information

Static ) - ) ;
T|R Owner Well | Elevation . . Date Depth to well .WeII Screen | Screen | Pumping Drawdown Teslt Spemﬂc Aqu.|fer' . CHygral:.“(.:t R
©|w Sec| Let Name (ft-amsl) Location Notes City Drilled Owner Use Water (ft- Depth Dlameter Interval | Length Rate ) Duration [ Capacity | Transmissivity [ Conduc I;/I y | Bedrock Notes
s (ft) (in) (ft) (ft) (gpm) (hours) | (gpm/ft) (gpd/ft) (gpd/ft?) (ft)
All were artesian
when drilled and
Spring Valley Water affected by the
5 |2 |18 Ravenswood 250' N of 41-040 EPA  |6/15/1905 |Co. 230 198-230 |32 20 tide
Reportedly 10
Spring Valley Water wells produced
5 |2 |18 Ravenswood EPA  1/1/1904 Co. 20 201 gpm ~20 gpm
Spring Valley Water
5 [2 |18 Ravenswood EPA 1/1/1904  [Co. 20
Spring Valley Water
5 [2 |18 Ravenswood EPA 11/1/1904  |[Co. 20
Spring Valley Water
5 [2 |18 Ravenswood EPA 1/1/1904  [Co. 20
Spring Valley Water
5 [2 |18 Ravenswood EPA 1/1/1904  |[Co. 20
Spring Valley Water
5 [2 |18 Ravenswood 500" N or 41-029 EPA 110/17/1904 [Co. 239 201-218 |17 20
Spring Valley Water
5 [2 |18 EPA |1/1/1904 |Co. 20
Spring Valley Water 195-198
5 |2 |18 Ravenswood 250' N of 41-030 EPA  |1/23/1905 |Co. 223 203-215 |15 20
Spring Valley Water
5 [2 |18 EPA |1/1/1904 |Co. 20
Spring Valley Water
5 |2 |18 Ravenswood 500" N or 41-031 EPA  |10/26/1904 |Co. 225 194-215 |21 20
Spring Valley Water
5 [2 |18 EPA |1/1/1904 |Co. 20
Spring Valley Water 207-209
5 [2 |18 Ravenswood 230' N of 41-032 EPA 12/18/1905 [Co. 241 210-216 |9 20 No flow
Spring Valley Water
5 [2 |18 EPA 1/1/1904 |Co. 20
Spring Valley Water
5 |2 |18 Ravenswood 500' N of 41-030 EPA  |11/14/1904 |Co. 234 210-220 |10 20
Spring Valley Water
5 [2 |18 EPA |1/1/1904 |Co. 20
Spring Valley Water
5 [2 |18 EPA  |11/23/2004 |Co. 20
Spring Valley Water
5 [2 |19 [c1 EPA |1/1/1904 |Co. 20
Spring Valley Water
5 [2 |19 N80 Dunbarton Pt. EPA 11/1/1904  [Co. 20
Spring Valley Water
5 |2 |19 |C2 Ravenswood EPA  14/12/1905 |Co. 210 203-210 |7 20
Spring Valley Water 199-214
5 [2 |19 |C3 Ravenswood EPA 16/2/1906  [Co. 232 216-232 |31 20
Spring Valley Water
5 [2 |19 |F1 Ravenswood EPA 16/25/1905 [Co. 217 203-217 |14 20
Spring Valley Water
5 |2 |19 [F2 Ravenswood 500' S of 41-062 EPA 16/16/1905 [Co. 223 210-223 |13 20
Spring Valley Water
5 |2 |19 |L1 Ravenswood 500' S of 41-063 EPA  11/4/1906 Co. 224 217-224 |7 20
Spring Valley Water
5 [2 |19 |L2 Ravenswood EPA  |7/14/1905 [Co. 216 202-216 |14 20
Spring Valley Water
5 |2 |19 |L3 Ravenswood 500' S 41-065 EPA  |12/18/1905 |Co. 212 206-212 |6 20
City of East Palo Alto
Gloria Way Water Well Production Alternatives Todd Engineers
Analysis and Water Security Feasibility Study lof 9 November 2012




Appendix B. Summary of Well Construction and Hydraulic Performance Information

Static ) - ) ;
T|R Owner Well | Elevation . . Date Depth to well .WeII Screen | Screen | Pumping Drawdown Teslt Spemﬂc Aqu.|fer' . CHygral:.“(.:t R
©|w Sec| Let Name (ft-amsl) Location Notes City Drilled Owner Use Water (ft- Depth Dlameter Interval | Length Rate ) Duration [ Capacity | Transmissivity [ Conduc I;/I y | Bedrock Notes
s (ft) (in) (ft) (ft) (gpm) (hours) | (gpm/ft) (gpd/ft) (gpd/ft?) (ft)
Spring Valley Water
5 |2 |19 |P1 Ravenswood 1000 S of 41-066 EPA 18/2/1905 |Co. 208 198-208 |10 20
Spring Valley Water 192-196
5 |2 |19 |P2 Ravenswood 500' S of 41-067 EPA  |12/12/1905 |Co. 214 200-214 |14 20
Spring Valley Water
5 |12 |19 [P Ravenswood 1000' S of 41-068 EPA  8/28/1905 |Co. 214 200-214 |14 20
Romic Environmental
5 [2 |19 |30 2081 Bay Road EPA Technologies Corp Monitoring 8.5 215 ~165-180 |15
5 [2 |30 2519 Pulgas Ave. EPA  |3/23/1977 |Saturo Iwasaki Irrigation 280 12 232-280 |48
145-157
Adjacent to Menlo Park Sanitary 186-187
5 [3 |15 |A District Treatment Plan MP 1/20/1958 |Robert Martin Industrial 144 240 12 196-202 |19
183-193
230-242
295-308
Harbor Village Trailer [Domestic/Irr 333-342
5 |13 |21 |G 2015 Bayshore Hwy Redwood City |RC 2/5/1962  |Park igation 14 380 |10.75 362-367 |49 200 9 16.5 22.2 44444 907.0
5 [3 |22 |L 160 Scott Dr Menlo Park MP 11/14/1988 |Bohannon Dev. Co. Irrigation 18 230 12 120-200 |80 60 2 8 30.0 60000 750.0
Menlo Park Sanitary 146-154
5 [3 |22 1 m N of Bayshore & SP RR MP 10/15/1957 |District Municipal  |145 280 274-280 |14 50
258-280
5 [3 |25 |F1 Gloria Way 19 Bay & Gloria East Palo Alto EPA  ]12/29/1979 |Co. of San Mateo Municipal 350 24 318-323 |27 300 130 24 2.3 4615 170.9
5 [3 |25 |F 2379 Palo Verde East Palo Alto EPA  |2/27/1989 |Atancacio Ochoa Domestic 118 10 40-115 |75
5 [3 |25 |F 2393 Palo Verde East Palo Alto EPA  |5/8/1989 Ekula Lelit Sag Domestic 100 10 20-100 |80 15.5 3
5 [3 |25 [G1 15 EPA 54 31-48 17
Palo Alto Park Mutual
5 (3 |25 |M #17? 15 2188 Addison Ave East Palo Alto  |EPA  |4/28/1905 |Water Co Municipal 300 10 150
Palo Alto Park Mutual
5 [3 |25 [M1 #2 15 2188 Addison Ave East Palo Alto  |[EPA  |1915 Water Co Municipal |22 67 12 60-67 7 150
194-195
219-235
Palo Alto Park Mutual 249-257
5 [3 |25 [M2 #3 15 2188 Addison Ave East Palo Alto  |[EPA  |1936 Water Co Municipal |31 325 14 269-285 |41 450
Palo Alto Park Mutual
5 [3 |25 |M4 #5 15 2188 Addison Ave East Palo Alto  |[EPA  |9/12/1950 |Water Co Municipal |46 306 10 219-279 |67 300
Palo Alto Park Mutual
5 [3 |25 |M5 #6 15 2189 Addison Ave East Palo Alto  |[EPA  |1/1/1953  |Water Co Municipal 260 10 247-251 |4
248-260
290-300
340-366
Palo Alto Park Mutual 378-388
5 [3 |25 |[M6 #7 15 2190 Addison Ave East Palo Alto  |EPA  |Jun-87 Water Co Municipal |49 460 8 424-440 (74 350 96 8.5 3.6 7292 98.5
5 [3 |26 |J 2200 Menalto St East Palo Alto EPA  14/13/1989 |Richard M Jacobeen [Domestic (16 72 10 20-72 52 15 3 3 5.0 10000 192.3
5 [3 |26 960 Menlo Pam Dr. Menlo Park MP 10/8/1977 |Harry Hoffman Irrigation 24 50 9 20-50 30
5 [3 |26 |M 698 Menlo Oaks Dr Menlo Park MP 12/2/1976 |Mars Garcia Domestic 102 10 60-102 |42
5 [3 |26 885 Menlo Oaks Menlo Park MP 12/12/1977 |Robt L Gantenbelen _|lrrigation 60 21-60 39
5 [3 |26 |F 660 Berkeley Ave Menlo Park MP 11/13/1957 |Stanley Rozynski Domestic |33 69 8 53-58 5
5 [3 |26 |L1 No. 3 375 Willow and Bay Rd MP 10/31/1928 |Veterans Hospital Industrial 575
5 [3 |26 |L2 Willow and Bay Rd MP 5/1/1961  |Veterans Hospital Industrial 620
5 [3 |26 |L3 Willow and Bay Rd MP 2/1/1929  |Veterans Hospital Industrial 572
85-100
175-180
308-315
5 [3 |26 |L4 No. 1 39.8 Willow MP Veterans Hospital Industrial 600 410-414
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Appendix B. Summary of Well Construction and Hydraulic Performance Information

Static ) - ) ;
T|R Owner Well | Elevation . . Date Depth to well .WeII Screen | Screen | Pumping Drawdown Teslt Spemﬂc Aqu.|fer' . CHygral:.“(.:t R
©|w Sec| Let Name (ft-amsl) Location Notes City Drilled Owner Use Water (ft- Depth Dlameter Interval | Length Rate ) Duration [ Capacity | Transmissivity [ Conduc I;/I y | Bedrock Notes
s (ft) (in) (ft) (ft) (gpm) (hours) | (gpm/ft) (gpd/ft) (gpd/ft?) (ft)
5 [3 |27 189 Hawthorn, Atherton A 11/19/2003 |Bill Frimel Irrigation 200 5 40-200 160 15
5 [3 |27 198 Toyon Rd., Atherton A 9/17/2001 |Rick Skierka Irrigation 52 300 5 60-300  |240 23+
40-80
5 [3 |27 96 Irving Ave., Atherton A 1/23/2007 _[James Witt Irrigation 12 140 5 100-140 |80 60 15 4 4.0 8000 100.0
5 [3 |27 75 Catalpa Dr Atherton A 5/18/2011 |Andrew Kessler Irrigation 60 250 5 190-250 |60 31 67 24 0.5 925 15.4
5 [3 |27 102 Catalpa Dr Atherton A 10/13/1977 |Conrad Welling Irrigation 102 10 42-102 |60 9.5 3
5 [3 |27 98 Madrone Rd Atherton A 5/23/1988 |Mike & Judy Gaulke [Domestic 100 12 20-100 |80 325 6
5 [3 |27 70 Edge Rd Atherton A 9/30/1985 |Norman Howard Irrigation 20 105 9 30-100 |70 15 18 2 0.8 1667 23.8
050-070
080-110
5 [3 |27 232 Oak Grove Ave Atherton A 7/9/1988 Eugene Rauen Domestic |40 200 6 155-180 |75 30 5
5 [3 |27 85 Encino Rd Atherton A 6/26/1977 |James Moreing Domestic |32 118 15 20-118 |98
5 [3 |27 48 Encino Rd Atherton A 7/3/1977 RA Schmitt Domestic |20 120 15 20-118 |98
5 [3 |27 |G 2 Rosewood Dr. Atherton A 9/6/1977 _ |Joe Livingston Irrigation 25 121 15 20-121  |101 50 10 6 5.0 10000 99.0
5 [3 |27 |B 301 Green oaks dr Atherton A 8/19/1977 |Carl Doerflinger Domestic |56 121 8 020-121 |101
5 [3 |27 |B 2 Lupine Atherton A 11/27/1990 |Mr. Zapattin Irrigation 15 110 9 020-110 |90
5 [3 |27 |C 197 Greenoaks Dr Atherton A 9/11/1988 |Linda Davis Spiker Irrigation 50 10 012-50 |38
082-088
5 [3 |27 |E 92 Flood Circle Atherton A 9/28/1950 |Geo F. Koth Domestic |53 105 8 090-105 (21
020-040
5 [3 |27 |F 88 La Burhum Rd Atherton A 9/29/1988 |Dave Anderson Irrigation 25 85 9 060-080 (40 60 2 4 30.0 60000 1500.0
060-080
5 [3 |27 |G4 28 Mananita Rd Atherton A 7/20/1990 |Linda Haynie Irrigation 140 9 100-120 |40 40 39 4 1.0 2051 51.3
5 [3 |27 |G1 35 294 Oak Grove Ave. A 9/14/1988 |John Rosso Irrigation 58 5 38-58 20
5 [3 |27 |H 86 Fredrick Ave Atherton A 8/25/1990 |Mary Lee Shepard Irrigation 115 5 060-100 (40 50 35 4 1.4 2857 71.4
030-035
5 3 |27 |J 3 Altree ct Atherton A 5/5/1977  |Jack Cosgrove Domestic |28 105 8 075-095 [25 14
145-165
210-230
5 |3 |27 |K2M 45 120 Toyon Rd. A 4/5/1991  [Curt Shultze Irrigation 48 290 |6 240-280 |60 30
060-100
5 [3 |27 |L 90 Limdem Ave Atherton A 3/13/1991 |Steve Shepard Irrigation 180 10 160-180 |60 40 8 4 5.0 10000 166.7
060-080
5 [3 |27 |L 28 Flood Circle Atherton A 5/29/1991 |Louis Allen Irrigation 140 10 100-120 |40 60 15 6 4.0 8000 200.0
50-90
130-150
5 |3 |27 |L6M 69 Debell St. A 10/5/1992 |Robert Ger Irrigation 40 180 |5 170-180 |70 50 55 4 0.9 1818 26.0
5 (3 |27 |M 139 James Ave Atherton A 7/15/1988 |Robert R Strickland Jr_|Irrigation 14 80 9 60-80 20 60 10 4 6.0 12000 600.0
5 [3 |27 |N 135 Laurel St Atherton A 9/15/1988 | Thomas Gamboa Irrigation 50 10 030-050 (20
070-090
160-240
5 [3 |27 |N 166 Encinal Ave Atherton A 7/27/1989 |Charles Pratt Domestic 300 12 260-280 120
55-57
5 [3 |27 |N 172 Encinal Ave Atherton A 3/5/1953 B. Banducci 55 90 8 80-83 5
milld 60-
5 [3 |27 |P 408 Middlefield Rd. A 8/25/1953 |John Perata Irrigation 45 391 10 387 30 83
25-37
42-57
5 [3 [27 [P2 2 Limdem Ave., Atherton A 6/8/1963 Robert Proctor Domestic 40 90 8 78-90 24 20 8 4 2.5 5000 208.3
065-110
5 [3 |27 |Q 230 Oakgrove Ave Atherton A 7/15/1988 |Eugene & Gloria Berry [Domestic (40 220 12 160-200 |85 25
5 |3 |27 |R3 46 A 160 28-140
5 [3 |27 |S Hawthorne Ave, Atherton A 4/20/1950 |LA Parsons Domestic |59 65 8 59-65 6
5 [3 |28 #2 Placitas, Atherton A 8/3/1977 Robert Thrasher Irrigation 105 10 030-105 |75 14 2
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Appendix B. Summary of Well Construction and Hydraulic Performance Information

Static . . . B
T|R Owner Well | Elevation . . Date Depth to well .WeII Screen | Screen | Pumping Drawdown Teslt Spemﬂc Aqu.|fer' . CHygral:.“(.:t R
©|w Sec| Let Name (ft-amsl) Location Notes City Drilled Owner Use Water (ft- Depth Dlameter Interval | Length Rate ) Duration [ Capacity | Transmissivity [ Conduc I;/Iy Bedrock Notes
s (ft) (in) (ft) (ft) (gpm) (hours) | (gpm/ft) (gpd/ft) (gpd/ft?) (ft)
035-040
5 [3 |28 |G 98 San Benito Atherton A 5/7/1977 _ |WL Talbot Irrigation 30 60 8 050-060 |15 14 0 2
038-042
5 [3 |28 |F 78 Jennings Atherton A 5/2/1977 _ [W Batton Domestic 95 5 070-075 |9
5 |3 |34 |C 238 Oak Grove Ave, Atherton A 1/31/1997 |Suzanne Smith Irrigation 101 120 |5 20-120 (100 60 17 6 35 7059 70.6
5 [3 |34 |C 171 Glenwood Ave, Atherton A 9/20/1988 |Gary Lencioni Irrigation 60 5 40-60 20
5 [3 [34 Harvard & El Camino, Atherton A 8/8/1978 Pacific Gas & Electric |Industrial 120
180-200 elog water levels
5 |3 |34 |H1 Leland Well (53 345 Middlefield MP 10/18/1977 |USGS Domestic |49 310 |8 250-270 |50 200 0.5 400.0 800000 16000.0 667.00 |chemistry
5 |13 |34 |H4 MP 720.00
5 [3 |34 |R1 PA Stanford U 292 10
100-110
80 Willow Rd. 160-165
5 [3 |35 South Middlefield & Willow, Menlo Park  [MP 7/13/1977 |Lane Publishing Irrigation 56 215 8 185-195 |25 75 4 2 18.8 37500 1500.0
80 Willow Rd. 100-120
5 [3 |35 West Middlefield & Willow, Menlo Park  [MP 6/5/1905  |Lane Publishing Irrigation 56 213 8 150-190 |60 310
160-180
Irrigation 220-240
and 250-290
5 [3 [35 [D2 Middlefield, Menlo Park MP 9/21/1965 |[St. Patrick's Seminary |Domestic 450 12 320-440 |200 840 50 82 16.8 33600 168.0
160-180
190-220
230-240
350-360
5 |3 |35 |D3 50 320 Middlefield Rd, Menlo Park MP 10/24/1986 |St Patricks Seminary Domestic 425 12 380-420 [110 600 11 5 54.5 109091 991.7
143-168
170-180
5 [3 |35 |G1 Old Hale 40 hale street PA 1/1/1923  [City of Palo Alto Municipal 280 14 196-280 |119 500 4.7 9400 79.0
5 |3 |35 |G10M |New Hale 44 hale street PA 12/28/1955 |City of Palo Alto Municipal |190 840 14 108-828 [330 1425 22.0 44000 133.3 927.0
170-190
5 |3 |35 |G11 970 Palo Alto Ave, Palo Alto PA 7/26/1994 |John Dowson Irrigation (41 270 |5 200-260 |80 25 5 4 5.0 10000 125.0
181-372
O'Connor Tract Coop 396-489
5 |3 |36 |D1 No. 1 1985 University Ave, Menlo Park  |[MP 7/6/1966  |Water Co. Domestic 550 |12 508-532 [108 1200 25 38 48.0 96000 888.9 Q= 466 in 2003
072-090
172-178
184-200
217-223
233-237
242-245
O'Connor Tract Coop 252-265
5 |3 |36 |D2 No. 2 38 381 Oak Court Menlo Park MP 2/21/1963 |Water Co. Municipal 35 305 12 282-291 |75 300 60 48 5.0 10000 133.3 Q=192 in 2003
5 |3 |36 |F2 36 39 Cresent Drive PA 11/11/1992 |Bill Keller Irrigation {60 260 |5 150-260 [110 80 5 24 16.0 32000 290.9
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Appendix B. Summary of Well Construction and Hydraulic Performance Information

Static ) - ) ;
T|R Owner Well | Elevation . . Date Depth to well .WeII Screen | Screen | Pumping Drawdown Teslt Spemﬂc Aqu.|fer' . CHygral:.“(.:t R
©|w Sec| Let Name (ft-amsl) Location Notes City Drilled Owner Use Water (ft- Depth Dlameter Interval | Length Rate ) Duration [ Capacity | Transmissivity [ Conduc I;/I y | Bedrock Notes
s (ft) (in) (ft) (ft) (gpm) (hours) | (gpm/ft) (gpd/ft) (gpd/ft?) (ft)
099-111
165-185
193-208
236-244
259-275
294-306
5 [3 136 [K PA 2/8/1997  |City of Palo Alto Municipal 338 14 318-338 |93
Landscapin
5 |3 136 |[L 1302 Forest Ave, Palo Alto PA 11/3/1977 |Russel F Scott Jr g 15 21 4 18-21 3 8 0 1
5 [3 |36 |[L10 PA 65 20-65 45
5 [3 |36 |R 185 Lois Lane, Palo Alto PA 2/28/1977 [James A Jensen Irrigation 10 25 2 15
5 [3 |36 |R 179 Walter Hays Drive, Palo Alto  |PA 4/23/1977 _|Albert J Miller Irrigation 75 15 2 011-015 (4
5 [3 |36 |R 180Walter Hays Drive, Palo Alto PA 6/25/1977 |KS Krishnan Irrigation 8 19 6 010-015 |5
5 [3 |36 |R 175 Heather Ln, Palo Alto PA 5/12/1977 |Ora Matthews Irrigation 9 25 17-25 8 10 0 1
5 [3 |36 |R 1724 Channing Ave, Palo Alto PA 7/15/1977 |AW Austin Irrigation 9 15 6 008-015 (7
5 [3 136 |P 1133 Channing Ave, Palo Alto PA 7/25/1977 |Virgil F Baxter Irrigation 16.5 8 5.5 1 1.5 2909
elog, multiple
completion
monitoring well,
5 [3 |36 |P2 Eleanorl Eleanor Park PA 2/26/2003 [SCVWD Monitoring 930 2 830-850 |20 932.0 flowing artesian
elog, multiple
completion
monitoring well,
5 [3 |36 |P3 Eleanor2 Eleanor Park PA 2/26/2003 [SCVWD Monitoring 740 2 720-740 |20 932.0 flowing artesian
elog, multiple
completion
monitoring well,
5 [3 |36 |P4 Eleanor3 Eleanor Park PA 2/26/2003 [SCVWD Monitoring 560 2 540-560 |20 932.0 flowing artesian
elog, multiple
completion
monitoring well,
5 [3 |36 |P5 Eleanor4 Eleanor Park PA 2/26/2003 [SCVWD Monitoring 200 2 180-200 |20 932.0 flowing artesian
5 [3 136 [N PA 1/1/1977  [Walter Irrigation 22 30 6
5 |3 136 [F 39 Crescent Ave, Palo Alto PA 11/11/1992 [Bill Keller Irrigation 60 260 150-260 (110 80 5 24 16.0 32000 290.9
172-177
196-210
299-306
6 [2 |2 Jordan Ct & Panchita Wy, Los Altos|LA 7/10/1954 |N. Los Altos Water Co. 317 12 307-317 |36
6 [2 |6 |E 873 Oregon Ave, Palo Alto PA 9/24/1977 _|Storne Ogasaward Irrigation 10 15 2 010-15 |5 8 0 2
6 |2 |6 |D 150 Iris Way, Palo Alto PA 9/21/1977 [Wai May Chan Irrigation 10 20.5 13-20.5 [7.5 12
6 [2 |6 |P 733 San Carlos Ct., Palo Alto PA WE Marshall Irrigation 10 22 4 8.5
6 [2 |6 |D 34 Morton St, Palo Alto PA 4/28/1977 [Ralph J Monroe Irrigation 10
6 [2 |6 |D 969 Ebarcadero Rd., Palo Alto PA 5/22/1977 |Howard H Hoyt Jr Irrigation 9 25 2 16-25 9 10
6 [2 |6 |D 945 N California Ave, Palo Alto PA 5/27/1977 |Leon S Goltzer Irrigation 6 9 2 004-9 5
6 [2 |6 714 Rosewood Dr, Palo Alto PA 1/1/1956 Ray Stetler 8 28 26-28 2
6 [2 |6 1870 Bayshore Hwy, Palo Alto PA 7/30/1953 |Harold L May Domestic 72 8 56-65 9
6 [2 |7 |G 607 St Claire Dr., Palo Alto PA 3/4/1997  |Graciano Echaide Irrigation 14 18 4 14-18 4
6 [2 |7 |C 3138 Flowers Ln., Palo Alto PA 7/14/1978 |Sturdevant Irrigation 8 205 |2 10.5-20.5 |10
6 [2 |7 |F 540 Loma Verde Ave, Palo Alto PA 7/1/1978  |William E Pickthorn Irrigation 8 29 6 15-29 14 7 2 1 35 7000 500.0
6 [2 |7 |A 843 Ross Ct, Palo Alto PA 6/22/1977 _|Philip J Hart Irrigation 8.5 22 2 14-22 8 11 0 1
6 [2 |7 |C 3121 Flowers Lane, Palo Alto PA 8/29/1977 |Shig Ogasawara Irrigation 15 18 2 13-18 5 18 0 2
110-127
164-176
6 [2 |7 Mundel Ct, Palo Alto PA 4/1/1959 N. Los Altos Water Co. |Municipal 70 464 12 270-292 |51 26 122 42 0.2 426 8.4
6 [2 |8 3401 Ross Rd, Palo Alto PA 8/1/1954  |HW Hartwick Domestic |9 30 8 20-29 9
6 [2 |8 |D 3505 Evergreen Rd, Palo Alto PA 10/17/1977 |Jack Hoover Irrigation 7 10 4 007-10 |3
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Appendix B. Summary of Well Construction and Hydraulic Performance Information

Static . . . B
T|R Owner Well | Elevation . . Date Depth to well .WeII Screen | Screen | Pumping Drawdown Teslt Spemﬂc Aqu.|fer' . CHygral:.“(.:t R
©|w Sec| Let Name (ft-amsl) Location Notes City Drilled Owner Use Water (ft- Depth Dlameter Interval | Length Rate ) Duration [ Capacity | Transmissivity [ Conduc I;/Iy Bedrock Notes
s (ft) (in) (ft) (ft) (gpm) (hours) | (gpm/ft) (gpd/ft) (gpd/ft?) (ft)
6 [2 |8 Bayshore & San Antonio, Palo Alto [PA 9/7/1956  |City of Los Altos Municipal |10 300 10 167-175 |8 118 93.5 77 1.3 2524 315.5
6 [2 |8 |B Bayshore & San Antonio, Palo Alto [PA 9/7/1956  |City of Los Altos Municipal 175 10 167-175 |8
100-160
6 [2 |18 |J Palo Alto PA 10/26/1992 |Jim Arnold Domestic |65 260 5 200-260 120 10 0.5
El Camino Real at E. Meadow Dr.,
6 |12 |8 Palo Alto PA 3/1/1928  |W.H. Cheli
6 12 18 |R Palo Alto PA 1/24/1956 |Chas Hovey 3 60 12
025-027
028-031
6 (2 |8 |M 3726 Grove St, Palo Alto PA 12/20/1956 |Joe Sakuma 9 54 8 038-042 |9
319-322
330-333
Casey's Palo Alto 549-352
6 [2 |8 |A 966 San Antonio Rd, Palo Alto PA 1/21/1957 |Ready Mix Municipal 376 8 361-363 |11
164-169
Casey's Palo Alto 173-175
6 [2 |8 |A 967 San Antonio Rd, Palo Alto PA 11/26/1956 |Ready Mix Industrial 52 220 10 196-199 |10
6 [2 |8 3890 Duncan Place, Palo Alto PA 11/9/1956 |City of Palo Alto Municipal 912 14 144-912 768 695 153 60 4.5 9085 11.8
6 [2 |[17 Middlefield Road, Mt. View MV Chas Swinimer 555 10 160-548 |388
46-47 52-
6 |2 |17 [H 2397 Rock St, Mt. View MV 3/1/1961  |Edward Higa 80 10 55 4
158-165
250-257
311-313
327-329
351-355
368-371
444-452
6 [2 |17 |L Alma St, MV 3/21/1997 |Parodi Brothers 465 6 456-460 (37
207-211
266-271
319-324
6 |2 |17 M Mt. View MV 6/1/1931  |Y Antoku 376 10 342-345 |17
6 [2 |17 |N Mt. View MV 4/1/1931 K Watanabe 289
6 [2 |[17 Kind & San Antonio Rds, San Jose [MV AA Azvedo 275 10 65-275 210
095-105
115-124
Domestic 154-170
and 176-196
6 [2 |17 120 Ortega Ave, Mt View MV 1/23/1961 |Yoshio Ozawa Irrigation 27 300 10 222-230 |63
505-560
705-765
6 [2 |17 PA 878 12 775-800 [140
006-012
6 [2 |17 |B 699 San Antonio, Palo Alto PA 10/1/1993 [ARCO Monitoring 18,5 |10 015-17.5 |85
375-382
386-399
6 [2 |18 Los Altos LA 2/14/1957 |N. Los Altos Water Co. [Municipal 60 520 12 495-508 (33 140 239 54 0.6 1172 355
118-135
194-201
280-306
6 (2 118 |J Los Altos LA 3/31/1997 |N. Los Altos Water Co. [Municipal {60 464 12 366-372 |56 75 165 30.5 0.5 909 16.2
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Appendix B. Summary of Well Construction and Hydraulic Performance Information

Static ) - ) ;
T|R Owner Well | Elevation . . Date Depth to well .WeII Screen | Screen | Pumping Drawdown Teslt Spemﬂc Aqu.|fer' . CHygral:.“(.:t Dl i
©|w Sec| Let Name (ft-amsl) Location Notes City Drilled Owner Use Water (ft- Depth Dlameter Interval | Length Rate ) Duration [ Capacity | Transmissivity [ Conduc I;/I y | Bedrock Notes
s (ft) (in) (ft) (ft) (gpm) (hours) | (gpm/ft) (gpd/ft) (gpd/ft?) (ft)
375-382
386-399
6 [2 |18 Los Altos LA 4/3/1997 N. Los Altos Water Co. 520 12 495-508 (33
6 |2 |18 |C Mt. View MV 12/1/1925 |F Hart 400 |10 170-398 [228
6 [2 |18 |F 4130 El Camino Real, Palo Alto PA 1/27/1978 |Grant and Bridges Irrigation 105 5 55-105 |50
036-054
065-071
256-258
276-278
338-339
347-349
382-384
392-399
6 [2 |18 |V 385 Arastradero Rd, Palo Alto PA 9/1/1945  |R. Marchetti 509 496-509 [55
6 (2 18 |Q 4258 Suzanne St, Barron Park PA 10/25/1956 |City of Palo Alto Municipal 1056 |14 144-1056 |912 605 152 85 4.0 7961 8.7 Pumping Test
041-044
046-047
6 [2 18 |J 351 Monroe Dr, Palo Alto PA 10/25/1956 |HF Hampel 20 54 052-053 |5
053-055
071-074
142-146
179-181
185-189
6 [2 |18 |K El Camino Real, Palo Alto PA 11/19/1956 |Renault and Hanelley 29 198 10 193-198 |20
6 [2 |18 649 Maybelle Ave, Palo Alto PA 1/23/1954 |Floyd Schiesh 52 135 10
6 [2 |18 Maybelle Ave, Palo Alto PA 8/14/1930 [Danny 411 8 100-160 |60
028-030
037-043
051-052
6 [2 |18 720 La Pera, Palo Alto PA 5/5/1953  |Chester Slinger 25 72 8 060-66 |14
6 (3 |1 |B1 PA 1/1/1926  |City of Palo Alto Municipal 1446
6 [3 |1 |R 2350 Bryon St, Palo Alto PA 6/26/1977 |Dan & Lois Mathewson|Irrigation 12 25 2 16-25 9 35 9 1 3.9 7778 864.2
Carollo report
says elog
6 [3 |1 |B2 Rinconda 21.17 Hopkins St, Palo Alto PA 5/20/1954 |City of Palo Alto Municipal 900 14 156-900 |342 1250 33.0 66000 193.0 >1082 available
6 |3 |1 |A17 PA 7/25/1977 Irrigation 10 25 2 16-24 9 10 0 1
6 [3 |1 [Al16 PA 8/2/1977 Irrigation 9 20 2 13-20 7 10 0 1
6 [3 |1 [Al15 PA 8/20/1977 Irrigation 10 22 2 14-22 7 10 0 1
6 [3 |1 |A 101 Primrose Wy, Palo Alto PA 5/8/1977 Louis Simon Irrigation 12 25 8 16-25 9 10 0 1
6 [3 |1 |A 872 Seale Ave, Palo Alto PA 8/31/1977 |Keith A Wilkinson Irrigation 9 20 2 13-20 7 10 1 1 10.0 20000 2857.1
6 |13 |1 |R2 PA 8/31/1977 Irrigation 12 23 2 15-23 8 7.5 7 1 1.1 2143 267.9
6 [3 |1 |A 31 Primrose Way, Palo Alto PA 9/1/1977 Bruce Minners Irrigation 9 135 |4 009-14 |5
6 [3 |1 |E 544 Coleridge, Palo Alto PA 9/8/1977 _ |Geo Ishiyama Irrigation 35 93 5 50-92 42 14 0 1
6 [3 |1 [G1 19 PA 72 53-64 9
6 [3 |1 |A 160 Iris Way PA 11/17/1977 [Henry J Lane Irrigation 9 20 2 13-20 7 10 1 1 10.0 20000 2857.1
6 [3 |1 |L 445 Lowell Ave, Palo Alto PA 9/12/1977 |SW Jarvis Irrigation 90 5 50-90 40 15 5 1 3.0 6000 150.0
6 [3 |1 |A 38 Morton St, Palo Alto PA 12/20/1977 [Mary Hobson Irrigation 10 20 2 13-20 7 8 4 1 2.0 4000 571.4
Domestic
and
6 [3 |1 |F 1545 Escobita Ave PA 9/24/1992 |Sally Hewlet Irrigation 65 260 6 155-255 100 80 15 10 5.3 10667 106.7
6 (3 |1 [M1 Seale 40 PA 4/11/1905 [City of Palo Alto Municipal 430 14 173-420 400 4.5
6 [3 |1 |C1 Hopkins Ave, PA PA 4/14/1905 [City of Palo Alto Municipal  |250
6 |3 |1 A13 PA 6/1/1977 Irrigation 8 25 2 16-25 9 10 2 1 5.0 10000 1111.1
6 [3 |1 |B4 Hopkins Ave at Pine, PA PA 5/7/1905 |City of Palo Alto Municipal 1082 909.0
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Appendix B. Summary of Well Construction and Hydraulic Performance Information

Static ) - ) ;
T owner Well | Elevation ) ) Date Depth to Well .WeII Screen | Screen | Pumping Drawdown Teslt Spemﬂc Aqul|fer' . CHygraltj'“(':t Depth to
©|w Sec| Let Name (ft-amsl) Location Notes City Drilled Owner Use Water (ft- Depth Dlameter Interval | Length Rate ) Duration [ Capacity | Transmissivity [ Conduc I;/I y | Bedrock Notes
s (ft) (in) (ft) (ft) (gpm) (hours) | (gpm/ft) (gpd/ft) (gpd/ft?) (ft)
165-172
226-242
252-272
362-376
425-433
Middlefield 442-456
6 [3 |1 |D1 No. 2 40 Middlefield Rd, PA PA City of Palo Alto Municipal 750 14 570-592 1700 10.0
6 [3 |1 |D1 Middlefield Rd, PA PA 4/15/1905 [City of Palo Alto Municipal 750
058-078
6 [3 |1 |9 2100 Bryant St, Palo Alto PA 8/11/1993 |Frank J Siri Irrigation 16 104 5 090-100 |30 40 9 4 4.4 8889 296.3
6 |13 |1 2077 Newell, AP PA 6/10/1949 |HC Hastorf 60
6 [3 |2 |D1 Tower Well PA 3/5/1925  |City of Palo Alto Municipal 367
6 [3 |2 |D1 Forest and Ramona, PA PA 2/1/1929 Stanford U Municipal 30 10
6 [3 |2 |C Hamilton Ave., PA PA City of Palo Alto Municipal 401
6 [3 |2 [H10 40 PA 85 20-85
6 [3 |2 Old Trancos Rd PA 1/1/1947 _ |G. Forrester 132
6 [3 |3 |E 1305 Laurel Bay Dr. MP 3/31/1978 |William Watson Irrigation 50 90 5 40-90 50 15 5 4 3.0 6000 120.0
80-100
6 [3 |3 292 Valparaiso Ave. A 4/1/1991  |Joe Montana Irrigation 70 238 6 120-238 |38 50 62 2 0.8 1613 42.4
6 [3 |3 1131 Westfield Dr. MP 5/10/1991 |Neil Thompson Irrigation 84 330 4.5 80-320  |240 20 20 2 1.0 2000 8.3
6 [3 |3 |B 384 Castro St, Mt View MV 12/10/1957 |Investment Lands, Inc. |Irrigation 390 12 238-390 |152 150 140 84.5 1.1 2143 14.1
6 [3 |3 |E 1285 Bay Laurel Drive MP 9/11/1990 [Ann Gregory Irrigation 50 120 5 40-100 |60 50 40 4 1.3 2500 41.7
6 [3 |3 |E 1325 Bay Laurel Dr. MP 4/5/1988 Bob Ekedahl Irrigation 49 100 5 20-80 60 60 1 55 60.0 120000 2000.0
6 (3 |3 L1 Govenors Well PA 1/1/1934  |Stanford U Municipal 746
6 |13 |3 [J Arboretum PA 1/1/1907 Stanford U Municipal 430
6 |13 |3 |N PA K&H 355
6 [3 |3 |P1 Shearer Well PA Stanford U Municipal 320
Well no. 3,
6 |13 |3 |P1 Sand Hill & Pasteur Dr. PA 12/18/2003 |Stanford U Irrigation 74 355 16 150-350 [150 1500 46 8 32.6 65217 434.8 Detailed log
6 [3 |3 [R80 PA K&H 443
6 [3 |3 |32 Arboretum PA 1/1/1918  |Stanford U Municipal 472 330
6 |13 |3 |M2 87 1325 Bay Laurel Dr. MP Irrigation 49 100 20-80 60 60 1 8 60.0 120000 2000.0
6 (3 |3 |[M10 93 PA Irrigation 301 142-301 [159
6 |3 |9 |A2 Krug #1 PA Stanford U Municipal 698 12
139-256
299-371
388-444
6 (3 |10 |D1 Krug #2 PA 5/1/1905  |Stanford U Municipal 705 431-501
Well no.4,
150-215 Detailed log and
6 [3 |10 |D1 Sand Hill and Stock Farm Rd. PA 9/13/2003 |Stanford U Irrigation 86 310 18 245-305 125 500 56 8 8.9 17857 142.9 elog
6 [3 |11 |A1 PA 4/1/1931  [Stanford U Municipal 410
6 [3 [11 [B1O 51 Stanford U. PA 2/25/1957 |[Stanford U Other 626 14 144-624 (482 1350 44 64 30.7 61364 127.3
Heat
6 [3 |11 |R2 Bowdoin St PA 3/28/2001 [Rasmussen Exchanger 220
Heat
6 [3 |11 |R5 Bowdoin St PA 3/28/2001 [Rasmussen Exchanger 220
Heat
6 [3 |11 |R3 Bowdoin St PA 3/28/2001 [Rasmussen Exchanger 220
Heat
6 (3 |11 |R4 Bowdoin St PA 3/28/2001 [Rasmussen Exchanger 220
6 |3 |11 [A Stanford U PA 11/18/1956 |Stanford U Municipal 624 |14 144-624 1480 1350 44 68 30.7 61364 127.8
6 |13 |11 |R 2265 Bowdoin St, Palo Alto PA 11/22/1989 [IM Platt Irrigation 120 |5 60-100 |40 10 30 6 0.3 667 16.7
6 [3 |11 |C PA Stanford U Municipal 347 12
6 [3 11 |A PA 1/1/1918  |Stanford U Municipal 410
City of East Palo Alto
Gloria Way Water Well Production Alternatives Todd Engineers
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Appendix B. Summary of Well Construction and Hydraulic Performance Information

Static ) - ) ;
T|R Owner Well | Elevation . . Date Depth to well .WeII Screen | Screen | Pumping Drawdown Teslt Spemﬂc Aqu.|fer' . CHygral:.“(.:t R
©|w Sec| Let Name (ft-amsl) Location Notes City Drilled Owner Use Water (ft- Depth Dlameter Interval | Length Rate ) Duration [ Capacity | Transmissivity [ Conduc I;/I y | Bedrock Notes
s (ft) (in) (ft) (ft) (gpm) (hours) | (gpm/ft) (gpd/ft) (gpd/ft?) (ft)

6 |13 |12 |R Fernando & Ash, Palo Alto PA 10/11/1954 |City of Palo Alto Municipal 1020 |14 700 232 202 3.0 6034
6 |3 |12 |A10 |Fernando 30.79 Fernando Station PA 5/8/1905  |City of Palo Alto Municipal 1020 325 3.0 6000
6 [3 |12?|D1 Peers Park  [33.06 Peers Park, Palo Alto PA 3/14/1958 |City of Palo Alto Municipal  |142 850 14 150-850 [700 900 7.3 14600 20.9
6 |3 |12 PA 1/1/1935 Sutter Packing Co 790 14
6 [3 |12 |G1 Alma and Oregon PA City of Palo Alto 512 14
6 [3 |12 [G2 395 Page Mill Rd PA 12/24/1953 [Hewlett-Packard 24 339 12
6 [3 |12 6/1/1935 Military Academy Municipal 292
6 [3 |12 [R1 3/1/1923
6 [3 12 |G1 1/1/1930  |Alma Oregon
6 [3 |12 [P 1/1/1932 436
6 [3 |12 1/1/1934  [Matadero 473
6 |3 |12 |C1 Park Blvd. 1/1/1935
6 [3 |12 No. 2 1/1/1937 _ |Sutter Packing Co 793
6 [3 |13 |A3 Matadero 40.38 Materdero & Jasina Avenues PA 10/3/1956 |City of Palo Alto Municipal |37 1186 |14 142-1066 |924 400 35 7000 7.6
6 [3 |13 |A 620 W Matadero, Palo Alto PA 10/8/1956 |City of Palo Alto Municipal 1066 |14 142-1066 |924 190 105 92 1.8 3619 3.9
6 |3 |13 Matadero PA 1/1/1930 512
6 [3 |13 |P1 3333 Hillview PA 1/27/1978 |Watkins-Johnson Irrigation 847 10 300-600 |300
6 [3 |13 PA 1/1/1934 379
6 [3 |13 |F 922 Matadero Ave, Palo Alto PA 12/21/1977 |Kenneth A Artunian 30 100 5 45-100  [55 15 43 6 0.3 698 12.7

030-033

036-039

042-048
6 [3 |13 |H 777 La Para, Palo Alto PA 3/4/1955 Robert A Garcia Irrigation 41 62 8 051-054 (15
6 [3 |13 PA 540
6 [3 |13 Carruthers PA 1/1/1917  [Stanford U Municipal 308

T/R/secllet - township/range/section/grid letter

ft-amsl - feet above mean sea level

ft-bgs - feet below ground surface

ft - feet

n - inches
gpm - gallons per minute

City of East Palo Alto
Gloria Way Water Well Production Alternatives
Analysis and Water Security Feasibility Study

Q - pumping rate

gpm - gallons per minute

DD - drawdown
t-time

Q/DD - specific capacity

T - transmissivity

gpd/ft - gallons per day per foot

K - hydraulic conductivity
gpd/ft? - gallons per day per foot squared
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Appendix C. Groundwater Quality Data

Screen Hardness
Owner Well Date Interval (ft{ TDS NO3 CaCO3 EC
Name Location Notes City | Sampled Owner bgs) (mg/L) | Fe (ug/L) |Mn (ug/L)| (mg/L) [CI (mg/L)|As (ug/L)|Bo (ug/L)| F (mg/L) | (mg/L) | (uS/cm) WQ Source
Water Quality Standard:| 500/1000 300 50 10 250 10 1000 2
Gloria Way Bay & Gloria East Palo Alto EPA City of East Palo Alto |258-323
Geomatrix and
5/29/1981 520 <10 850(Papaodopulos, 1989
8/21/1981 958 146 HDR 2004
11/3/1981 60 150 HDR 2004
Geomatrix and
12/2/1983 760 <10 1200|Papaodopulos, 1989
12/18/1986 1040 1000 <1 450 <10 0.1 190 1500({HDR 2004
6/1/1989 800 100 0.2 264 <2 0.9 192 1040(HDR 2004
5/2/1997 802 47 160 <0.05 350 230 0.1 220 1550|USGS, 2002
12/15/2003 840 140 190 ND 280 1.4 260 0.33 250 1500{HDR 2004
Weeks Street Weeks St. East of Pulgas Ave. EPA |7/26/2001 |City of East Palo Alto [177-194 860 20000 <0.05 290 19 290 0.02 380 1400{SMHSA, 2011
Palo Alto Park Mutual
#2 2188 Addison Ave East Palo Alto EPA Water Co 60-67
Geomatrix and
1/16/1981 630 <10 940(Papaodopulos, 1989
Geomatrix and
2/22/1985 <10 Papaodopulos, 1989
12/20/1999 12.5 Kennedy-Jenks, 2012
2/8/2001 594 <10 62.4 8.43 57.4 <2 249 0.37 298 906|Kennedy-Jenks, 2012
10/19/2001 540 <100 57 6.6 55 <2 240 <0.1 380 850|Kennedy-Jenks, 2012
6/19/2003 560 <100 63 53 420 910(Kennedy-Jenks, 2012
11/30/2004 4.8 Kennedy-Jenks, 2012
9/27/2005 ND <1 Kennedy-Jenks, 2012
11/10/2006 59 4.7 Kennedy-Jenks, 2012
7/3/2007 570 ND 62 4.8 52 380 940(Kennedy-Jenks, 2012
5/6/2008 ND 55 Kennedy-Jenks, 2012
7/1/2008 ND 55 4.9 56 ND 0.26 390 1300|Kennedy-Jenks, 2012
8/26/2008 ND 62 Kennedy-Jenks, 2012
4/21/2009 ND 67 5.3 Kennedy-Jenks, 2012
7/21/2009 ND 57 Kennedy-Jenks, 2012
10/20/2009 ND 53 Kennedy-Jenks, 2012
9/28/2009 4.4 Kennedy-Jenks, 2012
5/18/2010 57 Kennedy-Jenks, 2012
7/20/2010 63 Kennedy-Jenks, 2012
8/17/2010 541 35 54 842(Kennedy-Jenks, 2012
4/18/2011 61 100 Kennedy-Jenks, 2012
5/17/2011 ND 85 33 52 ND 0.21 380 864|Kennedy-Jenks, 2012
6/21/2011 ND 68 Kennedy-Jenks, 2012
7/19/2011 ND 24 Kennedy-Jenks, 2012
8/16/2011 ND 65 Kennedy-Jenks, 2012
9/20/2011 ND 65 Kennedy-Jenks, 2012
10/18/2011 ND 66 808(Kennedy-Jenks, 2012
11/15/2011 ND 71 Kennedy-Jenks, 2012
12/20/2011 ND Kennedy-Jenks, 2012
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Appendix C. Groundwater Quality Data

Screen Hardness
Owner Well Date Interval (ft{ TDS NO3 CaCO3 EC
Name Location Notes City | Sampled Owner bgs) (mg/L) | Fe (ug/L) |Mn (ug/L)| (mg/L) [CI (mg/L)|As (ug/L)|Bo (ug/L)| F (mg/L) | (mg/L) | (uS/cm) WQ Source
Palo Alto Park Mutual
#3 2188 Addison Ave East Palo Alto EPA Water Co 194-285
Geomatrix and
3/7/1980 <1 Papaodopulos, 1989
Geomatrix and
1/29/1988 546 <10 880(Papaodopulos, 1989
6/19/2003 490 <100 <10 0.85 110 1.1 180 0.28 190 830(Kennedy-Jenks, 2012
11/10/2006 ND 15 Kennedy-Jenks, 2012
6/28/2007 ND 17 0.56 100 170 810(Kennedy-Jenks, 2012
5/27/2008 590 ND 16 0.86 850(Kennedy-Jenks, 2012
4/28/2009 ND Kennedy-Jenks, 2012
9/25/2009 ND 15 0.13 Kennedy-Jenks, 2012
8/17/2010 0.49 1.2 Kennedy-Jenks, 2012
1/12/2011 2 Kennedy-Jenks, 2012
5/17/2011 0.64 96 0.1 170 791|Kennedy-Jenks, 2012
10/17/2011 736|Kennedy-Jenks, 2012
Palo Alto Park Mutual
#5 2188 Addison Ave East Palo Alto EPA Water Co 219-279
Geomatrix and
1/15/1982 440 <10 770 Papaodopulos, 1989
Geomatrix and
1/28/1982 490 Papaodopulos, 1989
Geomatrix and
2/7/1986 <10 Papaodopulos, 1989
12/28/1995 450 610 <30 6.3 99 <2 <0.1 250 750|Kennedy-Jenks, 2012
2/8/2001 448 1170 28.3 5.31 75.2 <1 193 0.405 200 730|Kennedy-Jenks, 2012
11/24/2004 470 150 <10 6 95 <1 220 0.28 220 600(Kennedy-Jenks, 2012
12/14/2005 7500 Kennedy-Jenks, 2012
11/10/2006 ND 20 Kennedy-Jenks, 2012
7/3/2007 450 ND ND 5.9 Kennedy-Jenks, 2012
5/6/2008 ND ND Kennedy-Jenks, 2012
7/1/2008 6.8 Kennedy-Jenks, 2012
4/28/2009 6.1 Kennedy-Jenks, 2012
9/28/2009 6.6 Kennedy-Jenks, 2012
5/18/2010 ND Kennedy-Jenks, 2012
7/20/2010 ND Kennedy-Jenks, 2012
9/21/2010 415 ND ND 5.9 80 0.8 0.22 210 684 |Kennedy-Jenks, 2012
10/28/2010 6.4 Kennedy-Jenks, 2012
1/4/2011 6.4 Kennedy-Jenks, 2012
5/17/2011 6.3 Kennedy-Jenks, 2012
Palo Alto Park Mutual
#6 2189 Addison Ave East Palo Alto EPA Water Co 247-251
1/18/1979
1/14/1983 440 <10 830
12/23/1997 480 <100 <30 9.1 86 <2 250 <1 180 880|Kennedy-Jenks, 2012
2/8/2001 484 <10 14.4 7.06 85.3 <1 190 0.385 230 790|Kennedy-Jenks, 2012
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Appendix C. Groundwater Quality Data

Screen Hardness
Owner Well Date Interval (ft{ TDS NO3 CaCO3 EC
Name Location Notes City | Sampled Owner bgs) (mg/L) | Fe (ug/L) |Mn (ug/L)| (mg/L) [CI (mg/L)|As (ug/L)|Bo (ug/L)| F (mg/L) | (mg/L) | (uS/icm) WQ Source
10/19/2001 440 <100 <20 5.9 86 <2 190 <0.1 210 750(Kennedy-Jenks, 2012
9/27/2005 ND 10 90 210 Kennedy-Jenks, 2012
11/10/2006 ND 11 Kennedy-Jenks, 2012
7/10/2007 540 ND 11 5.6 85 210 850(Kennedy-Jenks, 2012
7/15/2008 4.7 Kennedy-Jenks, 2012
4/28/2009 ND 11 5.1 ND ND Kennedy-Jenks, 2012
9/25/2009 4.4 Kennedy-Jenks, 2012
8/9/2010 467 ND ND 5.3 90 779(Kennedy-Jenks, 2012
5/17/2011 ND ND 4.6 80 0.21 784(Kennedy-Jenks, 2012
10/17/2011 736|Kennedy-Jenks, 2012
Palo Alto Park Mutual
#7 2190 Addison Ave East Palo Alto EPA Water Co 248-440
12/6/1990 280 450 <10 1.7 40 <5 <0.1 900 670(Kennedy-Jenks, 2012
12/22/1999 336 150 47 5.4 50.1 <3 192 0.244 108 580|Kennedy-Jenks, 2012
9/17/2002 460 110 39 0.95 4.5 3.2 200 0.37 87 660(Kennedy-Jenks, 2012
11/30/2005 ND 66 a4 76 Kennedy-Jenks, 2012
11/10/2006 570 68 Kennedy-Jenks, 2012
6/28/2007 25 190 0.52 47 2.3 ND 99 700|Kennedy-Jenks, 2012
7/3/2007 420 4800 290 Kennedy-Jenks, 2012
5/6/2008 590 79 Kennedy-Jenks, 2012
8/26/2008 530 84 Kennedy-Jenks, 2012
4/21/2009 330 56 2 Kennedy-Jenks, 2012
5/19/2009 2100 92 Kennedy-Jenks, 2012
6/22/2009 1400 73 Kennedy-Jenks, 2012
7/21/2009 200 49 Kennedy-Jenks, 2012
8/18/2009 420 60 Kennedy-Jenks, 2012
9/25/2009 100 54 2.6 Kennedy-Jenks, 2012
10/20/2009 100 45 Kennedy-Jenks, 2012
1990 Bay Road Site
and Vicinity
W-143 1990 Bay Road EPA |8/8/2007 |Contamination Site 509 GeoTracker
Geomatrix and
2519 Pulgas Ave. EPA |6/18/1988 |Saturo Ilwasaki 230-280 1400|Papaodopulos, 1989
7/26/2001 4500 4.5 250 SMHSA, 2011
Willow and Bay Rd MP 1/3/1990  [Veterans Hospital 470 160 <10 0.06 43.7 <1 0.24 104 728|Lab Sheet, 1989
294 Oak Grove Ave. T5S.R3W-27G1 |A 4/29/1997 [John Rosso 35-58 976 <3 2 4.4 160 1740|USGS, 2002
10/18/1993 987 130 500 0.3 670 1630|USGS, 1995
28 Mananita Rd Atherton T5S/R3W-
27G4 A 10/19/1993 [Linda Haynie 60-120 551 68 250 0.1 360 910[(USGS, 1995
120 Toyon Rd.
T5S/R3W-24K2 A 5/2/1997 Curt Shultze 145-280 613 18 82 <0.05 230 1170|USGS, 2002
10/18/1993 623 160 200 0.3 300 1120|USGS, 1995
T5S/R3W-27R3 A 5/2/1997 28-140 492 9 500 1.6 53 886[/USGS, 2002
Leland Well 345 Middlefield MP 6/15/1981 (USGS 180-270 436-446 29-65 71 0.9 70 150 785|Oliver , 1990
5/2/1997 442 <3 56 0.9 93 170 0.2 160 785|USGS, 2002
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Appendix C. Groundwater Quality Data

Screen Hardness
Owner Well Date Interval (ft{ TDS NO3 CaCO3 EC
Name Location Notes City | Sampled Owner bgs) (mg/L) | Fe (ug/L) |Mn (ug/L)| (mg/L) [CI (mg/L)|As (ug/L)|Bo (ug/L)| F (mg/L) | (mg/L) | (uS/cm) WQ Source
80 Willow Rd. Lane
West Middlefield & Willow, Menlo Park MP 6/15/1983 |PublishingSunset 100-195 314 ND 78 8 39 145
6/15/1988 455 46 150
80 Willow Rd. Lane
South Middlefield & Willow, Menlo Park MP 6/15/1983 |PublishingSunset 100-190 485 47 47 5.5 40 307
6/15/1988 514 50 50 45
320 Middlefield Rd, Menlo Park MP 5/2/1997 |St Patricks Seminary [160-420 469 <3 46 1.7 95 190 0.2 200 845(USGS, 2002
1983,1988 480 140 60 3.6 110 220 Oliver, 1990
New Hale hale street PA 3/1/1961 [City of Palo Alto 108-828 582 30 40 2 162 224 1000(Carollo, 1999
4/1/1974 2450 60 2.39 66 219 Carollo, 1999
8/1/1984 600 190 110 3.26 260 8 200 1020(Carollo, 1999
3/23/1987 680 140 200 3.3 180 10 160 1100|Carollo, 1999
3/11/1991 820 520 40 14 290 5 290 1200(Carollo, 1999
2/22/1994 10 20 Carollo, 1999
4/7/1994 910 450 20 1.1 370 5 300 Carollo, 1999
10/10/1996 580 1600(Carollo, 1999
5/2/1997 615 42 110 0.67 200 300 0.2 210 1130|USGS, 2002
11/13/1997 460 170
8/8/2001 1400|USGS, 2004
O'Connor Tract Coop
No. 1 1985 University Ave, Menlo Park MP 6/15/1987 |Water Co. 181-532 420 60 40 4 86 180 Oliver, 1990
O'Connor Tract Coop 52
6/15/2003 |Water Co. 460 4 66 200 Sweeny, 2003
O'Connor Tract Coop Annual Water Quality
6/15/1991 [Water Co. 440 <300 56 3.4 61 <50 0.23 280 Report
O'Connor Tract Coop 440 40 80 2.8 88
No. 2 381 Oak Court Menlo Park MP 6/15/1987 |[Water Co. 72-291 220 Oliver, 1990
O'Connor Tract Coop 470
6/15/2003 |Water Co. 160 2.8 40 230 Sweeny, 2003
O'Connor Tract Coop Annual Water Quality
6/15/1991 [Water Co. 460 130 140 <45 50 <50 0.21 300 Report
39 Cresent Drive, T5S/R3W-36F2 PA 5/2/1997  |Bill Keller 150-260 373 <300 44 0.32 39 200 678[USGS, 2002
T5S/R3W-36L10 PA 5/2/1997 20-65 588 <300 <100 5.8 54 270 1050|USGS, 2002
Eleanor4 Eleanor Park PA  |4/15/2003 [SCVWD 180-200 440 470 <20 <2 66 <2 215 0.23 160 737|USGS, 2004
10/29/2003 590 150 117 <2 64 4 232 0.19 177 822
8/17/2004 425 193 99 <2 63 <2 242 0.26 168 782
9/8/2005 447 73 94 <2 64 <2 217 0.33 162 785
9/13/2007 468 <20 94 4 75 3 242 0.22 192 816
Eleanor3 Eleanor Park PA 4/15/2003 |SCVWD 540-560 770 120 155 <2 360 <2 205 <0.1 160 1420|USGS, 2004
10/29/2003 850 140 322 <2 344 2 240 <0.1 182 1540
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Appendix C. Groundwater Quality Data

Screen Hardness
Owner Well Date Interval (ft{ TDS NO3 CaCO3 EC
Name Location Notes City | Sampled Owner bgs) (mg/L) | Fe (ug/L) |Mn (ug/L)| (mg/L) [CI (mg/L)|As (ug/L)|Bo (ug/L)| F (mg/L) | (mg/L) | (uS/icm) WQ Source
8/17/2004 758 374 318 <2 372 <2 275 <0.1 187 1540
11/2/2006 766 100 288 <2 315 <2 209 <0.1 169 1470
Eleanor2 Eleanor Park PA 4/15/2003 |SCVWD 720-740 2700 1300 517 <2 1360 <2 1360 <0.1 641 4540(USGS, 2004
8/17/2004 2670 <100 425 6 1640 <2 1490 <0.1 753 5520
11/2/2006 2650 17 465 <2 1320 <2 1460 <0.1 605 4500
Eleanorl Eleanor Park PA 4/15/2003 [SCVWD 830-850 1500 150 134 <2 750 6 1690 <0.1 260 2570(USGS, 2004
8/17/2004 1530 153 129 <2 736 <2 1720 <0.1 306 3020
11/2/2006 1420 29 112 <2 683 <2 1690 <0.1 256 2510
Rinconda Hopkins St, Palo Alto PA 3/1/1961  |City of Palo Alto 156-900 680 50 190 4.9 204 253 1170|Carollo, 1999
4/1/1974 2460 350 1.32 91 365 Carollo, 1999
8/1/1984 700 40 0.66 4 Carollo, 1999
3/23/1987 470 170 ND 1 130 10 130 940(Carollo, 1999
3/11/1991 910 580 170 0.87 380 5 250 1400|Carollo, 1999
2/22/1994 520 230 1 5 Carollo, 1999
4/7/1994 910 520 220 440 260 1700|Carollo, 1999
10/10/1996 14 Carollo, 1999
5/2/1997 581 59 120 <0.05 180 390 130 1030|USGS, 2002
11/13/1997 500 170 Carollo, 1999
R6S/T3W-G1 PA 5/2/1997 555 8 19 2.87 54 260 1000|USGS, 2002
Middlefield No. 2 [Middlefield Rd, PA PA City of Palo Alto 165-592 380 1200 80 1 710(Carollo, 1999
T6S/R3W-H10 PA 5/2/1997 20-85 462 77 200 <0.05 44 180 808|USGS, 2002
1325 Bay Laurel Dr.
T6SR3W-3M2 MP 5/2/1997 20-80 536 <300 <100 1.7 58 210 858|USGS, 2002
T6S/R3W-M10 PA 5/2/1997 142-301 563 <300 <100 2.7 72 210 924|USGS, 2002
Stanford U.
T6S/R3W-11B1 PA 5/2/1997  |Stanford U 144-624 502 6 120 1.6 120 170 934|USGS, 2002
Fernando Fernando Station PA 3/1/1961 |City of Palo Alto ?-1020 454 220 260 ND 64 235 751|Carollo, 1999
4/1/1974 2400 60 0.1 53 10 238 580(Carollo, 1999
8/1/1984 410 90 ND 1.8 47 8 220 770|Carollo, 1999
12/3/1987 420 1100 210 0.1 82 5 170 710(Carollo, 1999
3/11/1991 490 2500 290 1 95 5 190 780|Carollo, 1999
Peers Park Peers Park, Palo Alto PA 3/1/1961 City of Palo Alto 150-850 424 520 180 1.8 51 194 687|Carollo, 1999
4/1/1974 2680 60 0.1 44 213 560|Carollo, 1999
8/1/1984 2900 130 1.6 8 Carollo, 1999
12/3/1987 400 820 190 1.2 57 5 170 700|Carollo, 1999
3/11/1991 480 670 300 1 100 5 170 700(Carollo, 1999
2/22/1994 260 320 1 5 Carollo, 1999
4/7/1994 450 440 300 460 170 790(Carollo, 1999
10/10/1996 1.4 Carollo, 1999
5/2/1997 Carollo, 1999
11/13/1997 540 180 Carollo, 1999
Matadero Materdero & Jasina Avenues PA 3/1/1961 City of Palo Alto 142-1066 520 20 130 0.9 870|Carollo, 1999
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Appendix C. Groundwater Quality Data

Screen Hardness
Owner Well Date Interval (ft{ TDS NO3 CaCO3 EC
Name Location Notes City | Sampled Owner bgs) (mg/L) | Fe (ug/L) |Mn (ug/L)| (mg/L) [CI (mg/L)|As (ug/L)|Bo (ug/L)| F (mg/L) | (mg/L) | (uS/icm) WQ Source

4/1/1974 416 2000 50 7.3 71 126 681|Carollo, 1999
8/1/1984 2700 570 0.4 66 6 290 700|Carollo, 1999
12/3/1987 460 0.09 5 Carollo, 1999
3/11/1991 520 990 370 1 26 5 150 870|Carollo, 1999
2/22/1994 550 530 270 1 120 5 140 740|Carollo, 1999
4/7/1994 800 300 Carollo, 1999
10/10/1996 490 1.4 130 130 850|Carollo, 1999
11/13/1997 ND 310 Carollo, 1999

ft-bgs - beet below ground surface NO3 - nitrate as nitrate

mg/L - milligrams per liter Cl - chloride 1100 - Bold values indicates concentrations above maximum contaminant level

ug/L - micrograms per liter As - arsenic

TDS - total dissolved solids B - boron

Fe - iron F - fluoride

Mn - manganese
WQ - water quality
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CaCO3 - calcium carbonate
EC - electrical conductivity
uS/cm - microseimens per centimeter
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Appendix D. Summary of Environmental Contamination Sites

LOC POTENTIAL POTENTIAL
TO,\?C')D ID GEISITDRIGSKE GLOBAL ID NO. BUSINESS_NAME ’\?JEEEL STREET NAME CITY STATE ZIP CASE TYPE STATUS Sgﬁ:}és A(LBIIE;\\IEY AL(SECNACLY RE;\ISSE CASE | CONTAMINANT OF MEDIA
: : : NO. CONCERN AFFECTED
1 23436(T0608100562 DALE WAY PROPERTY 78 LOGAN ATHERTON CA 94027 LUST Cleanup Site |Completed - 4/26/1993|SMCLOP SMCLOP  |41-0588 980001 Soll
Case Closed
2 52913(T0608100198 ERLER PROPERTY 95 ATHERTON ATHERTON CA 94027 LUST Cleanup Site |Completed - 7/7/1992(SMCLOP SMCLOP  |41-0208 980005 |Gasoline Soll
Case Closed
3 17695(T0608100213 FAXON RD ASSO 99 FAXON ATHERTON CA 94027 LUST Cleanup Site |Completed - 7/7/1992(SMCLOP SMCLOP  |41-0224 980003 Soil
Case Closed
4 26868(T0608100325 MENLO ATHERTON HIGH SCHOOL 555 MIDDLEFIELD ATHERTON CA 94027 LUST Cleanup Site |Completed - 1/3/1994|SMCLOP SMCLOP  |41-0340 980004 |Gasoline Soil
Case Closed
5 9299(T0608101113 PRIVATE RESIDENCE PRIVATE RESIDENCE ATHERTON CA 94027 LUST Cleanup Site |Completed - 1/27/2000|SMCLOP SMCLOP  |41-1219 988007 |Diesel Soll
Case Closed
6 12872|T0608131067 PRIVATE RESIDENCE PRIVATE RESIDENCE ATHERTON CA 940276417 |LUST Cleanup Site |Completed - 5/6/2008( SMCLOP SMCLOP 988010 |Heating Oil / Fuel Oil  |Soil
Case Closed
7 55871(T0608101250 PRIVATE RESIDENCE PRIVATE RESIDENCE ATHERTON CA 94027 LUST Cleanup Site |Completed - 5/21/1996|SMCLOP SMCLOP  |41-0941 989001 Soil
Case Closed
8 34690(T0608105592 PRIVATE RESIDENCE PRIVATE RESIDENCE ATHERTON CA 94027 LUST Cleanup Site |Completed - 7/7/1992(SMCLOP SMCLOP  |41-0535 980002 |Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
9 38765(T0608100901 PRIVATE RESIDENCE PRIVATE RESIDENCE ATHERTON CA 94027 LUST Cleanup Site |Completed - 9/17/1996|SMCLOP SMCLOP  |41-0986 988006 |Diesel Soil
Case Closed
10 40468|T0608191182 PRIVATE RESIDENCE PRIVATE RESIDENCE ATHERTON CA 94027 LUST Cleanup Site |Completed - 5/12/2003|SMCLOP SMCLOP  |41-1288 988008 |Diesel Soil
Case Closed
11 54257|T0608124054 PRIVATE RESIDENCE PRIVATE RESIDENCE ATHERTON CA 94027 LUST Cleanup Site |Completed - 9/6/2005(SMCLOP SMCLOP 988009 |Diesel Under
Case Closed Investigation
12 36041(T10000001950 (1039 Garden Street 1039 Garden Street East Palo Alto CA 94303 Cleanup Program  [Completed - 10/2/2010|SF RWQCB 01S0185 DDD / DDE / DDT, Soil
Site Case Closed Other Insecticides /
Pesticides / Fumigants
/ Herbicides
13 55858(SL0002020092 1060 WEEKS STREET 1060 WEEKS STREET EAST PALO ALTO |CA 94303 Cleanup Program  |Completed - 1/1/2000|SF RWQCB 41S0147 *
Site Case Closed Insecticides/Fumigants
14 48800|SL0608186716 [2555 PULGAS EPALLC 2555/2565 [PULGAS AVE EAST PALO ALTO |CA 94303 Cleanup Program |Completed - 1/1/2008|SF RWQCB 41S0302 Waste Oil / Motor / Soil
Site Case Closed Hydraulic / Lubricating
15 45201|SL1825C1166 |CLARUM HOMES 1200 BEECH ST EAST PALO ALTO |CA Cleanup Program  |Completed - 1/1/2000|SF RWQCB 41S0152 * Pesticides/Herbicides
Site Case Closed
16 46466|SL0608117332 |EASTSIDE COLLEGE PREP SCHOOL PULGAS AVENUE EAST PALO ALTO |CA 94303 Cleanup Program  |Completed - 2/1/2003|SF RWQCB [SMCLOP  [41S0159 * Pesticides/Herbicides [Soil
Site Case Closed
17 48758|SL0608171026 |FORMER UPRR RAIL SPUR N/A EAST OF ILLINOIS EAST PALO ALTO |CA 94303 Cleanup Program  |Completed - 6/11/2009|SF RWQCB 41S0153 Arsenic Soil
STREET Site Case Closed
18 37507(SL0608185050 |GLOBAL STEEL 255 DEMETER STREET EAST PALO ALTO |CA 94303 Cleanup Program  |Completed - 1/19/2007 |SF RWQCB 41S0302 * Chlorinated Other
Site Case Closed Hydrocarbons Groundwater
(uses other than
drinking water)
19 49744|SL0608107863 |KITTY CLEANERS 910 NEWBRIDGE EAST PALO ALTO |CA 943031023 |Cleanup Program |Completed - 10/30/2009|SF RWQCB  |SMCLOP  |41S0177 Tetrachloroethylene Other
Site Case Closed (PCE) Groundwater
(uses other than
drinking water)
20 61119(T0608157762 MILES PROPERTY 872 RUNNYMEDE EAST PALO ALTO |CA 94025 Cleanup Program  |Completed - 5/11/2004|SMCLOP SMCLOP 899021 |Polychlorinated Under
Site Case Closed biphenyls (PCBs) Investigation
21 28552|T10000000035 |Ravenswood Family Health Center 1802-1804 |[Bay Road East Palo Alto CA 94303 Cleanup Program  [Completed - 5/13/2009|SF RWQCB 4150302 Diesel, Fuel
Site Case Closed Oxygenates, Gasoline,
Other Petroleum,
Waste Oil / Motor /
Hydraulic / Lubricating
22 32977(T0608101657 SIRI BROS PARTNERSHIP 2012 CLARK EAST PALO ALTO |CA 94303 Cleanup Program  [Completed - 10/19/1999|SMCLOP SMCLOP 899014 Soil
Site Case Closed
City of East Palo Alto
Gloria Way Water Well Production Alternatives Todd Engineers
Analysis and Water Security Feasibility Study 1of20 November 2012
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23 33421(SL18214594 IDEA 2081 BAY RD EAST PALO ALTO |CA Cleanup Program  [Open - Inactive 6/2/2009(SF RWQCB SL18214594 * Chlorinated Solvents -
Site PCE, * Chlorinated
Solvents - TCE, *
Metals/Heavy Metals -
Chromium 6, * Other
Spill, *
Pesticides/Herbicides, *
Petroleum - Automotive
gasolines, * Petroleum -
Diesel fuels, *
Petroleum - Waste oil,
* Volatile Organic
Compounds (
24 23985(SL0608191196 |2519 PULGAS 2519 PULGAS EAST PALO ALTO |CA 94303 Cleanup Program  [Open - 3/9/2009(SF RWQCB 41S0302 Other
Site Remediation Groundwater
(uses other than
drinking water),
Soil
25 34987(T10000001713 |Cooley Landing, Ravenswood Industrial Ard2100 Bay Road East Palo Alto CA 94303 Cleanup Program  |Open - 11/1/2011|SF RWQCB 4150302 Soll
Site Remediation
26 9521(T0608106461 KUNG PROPERTY 1010 RUNNYMEDE STREET EAST PALO ALTO |CA 94303 Cleanup Program  [Open - 4/13/2004|DTSC SMCLOP 899019 |Chlordane, DDD / DDE |(Soll
Site Remediation / DDT, Other
Insecticides /
Pesticides / Fumigants
/ Herbicides
27 7170(T0608149545 PICK & SAVE AUTO WRECKERS 1985 BAY EAST PALO ALTO |CA 94303 Cleanup Program  [Open - 12/1/1994|SF RWQCB |SMCLOP |RWQCB 899013 [Waste Qil / Motor / Other
Site Remediation Hydraulic / Lubricating |Groundwater
(uses other than
drinking water)
28 10067(SL0608188488 [PRIVATE RESIDENCE PRIVATE RESIDENCE EAST PALO ALTO |CA 94303 Cleanup Program  [Open - 12/22/2010|SF RWQCB 4150187 Chlordane, DDD / DDE |(Soll
Site Remediation / DDT, Other
Insecticides /
Pesticides / Fumigants
/ Herbicides,
Toxaphene
29 26099|SL0608165362 |PULGAS AND BAY Various PULGAS AVE AND BAY EAST PALO ALTO (CA 94303 Cleanup Program  [Open - 5/5/2009|SF RWQCB 4150302 Trichloroethylene
ROAD Site Remediation (TCE), Arsenic, Diesel,
Gasoline, Other
Petroleum
30 7094(SL0608102323 [ROMIC ENVIRONMENTAL TECHNOLOGI(2081 BAY ROAD EAST PALO ALTO |CA 94303 Cleanup Program  [Open - 12/31/2007| USEPA 41S0151 * Solvents Other
Site Remediation Groundwater
(uses other than
drinking water)
31 56078|SL0608169978 |TWC TARA LLC 151 TARA ROAD EAST PALO ALTO (CA 94303 Cleanup Program  |(Open - 5/29/2009(SF RWQCB 4150302 899025 (Lead, Diesel, Gasoline,
Site Remediation Other Petroleum
32 49595|SL0608152426 |OLSON COMPANY 965 WEEKS STREET EAST PALO ALTO |CA 94303 Cleanup Program  [Open - Site 1/1/2007|SF RWQCB |SMCLOP  [41S0302 DDD / DDE / DDT, Soll
Site Assessment Other Insecticides /
Pesticides / Fumigants
/ Herbicides
33 44392(SL0608107431 |PETERSON PROPERTY 1950 BAY EAST PALO ALTO (CA 94303 Cleanup Program  [Open - Site 10/5/2005|SF RWQCB |SMCLOP 899026 [Arsenic, Lead, Diesel, [Sail
Site Assessment Gasoline, Waste QOil /
Motor / Hydraulic /
Lubricating
34 33008(SL0608148082 |RHONE-POULENC 1990 BAY ROAD EAST PALO ALTO |CA 94303 Cleanup Program  [Open - 1/1/2005|SF RWQCB 41S0075 Arsenic Other
Site Verification Groundwater
Monitoring (uses other than
drinking water),
Sediments, Soil,
Surface water
City of East Palo Alto
Gloria Way Water Well Production Alternatives Todd Engineers
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35 26942(T0608100031 ARCO #0749 1998 UNIVERSITY AVENUE EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 9/25/2000|SMCLOP SMCLOP  |41-0032 890003 |Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
36 11406(T0608101034 BAY AREA AUTO WRECKERS 2017 BAY RD EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 4/29/1998|SF RWQCB |SMCLOP  |41-1125 899003 |Gasoline Under
Case Closed Investigation
37 35632(T0608101036 ELECTRITE COMPANY INC 1805 BAY RD EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 4/13/2009|SF RWQCB |SMCLOP  |41-1127 899002 |Gasoline Under
Case Closed Investigation
38 25952(T0608156921 GOODWILL PROPERTY 1475 EAST BAYSHORE ROAD [EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 2/26/2004|SMCLOP SMCLOP 890023 |Diesel Other
Case Closed Groundwater
(uses other than
drinking water)
39 31146(T0608100633 IBRAHIM PROPERTY 2395 UNIVERSITY EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 6/27/2001|SMCLOP SMCLOP  [41-0666 890009 |Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
40 55197(T0608100141 IWASAKI NURSERY 2519 PULGAS AVE EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 5/8/1997|SF RWQCB [SMCLOP  |41-0149 890010 |Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
41 24325(T0608111865 J & J RENTALS AND SALES 1800 WEST BAYSHORE ROAD |EAST PALO ALTO (CA 94303 LUST Cleanup Site |Completed - 6/6/2011({SMCLOP SMCLOP 890027 |Gasoline, Waste Oil/  [Other
Case Closed Motor / Hydraulic / Groundwater
Lubricating (uses other than
drinking water)
42 51004(T0608152821 JONES MORTUARY 660 DONOHOE EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 9/13/2003|SMCLOP SMCLOP 890020 |Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
43 14574|T0608100679 MIZUFUNE NURSERY 756 RUNNYMEDE EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 12/11/1995|SMCLOP SMCLOP  [41-0715 890011 |Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
44 2615(T0608161049 NARITA PROPERTY 806 RUNNYMEDE EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 8/10/2004|SMCLOP SMCLOP 899018 |Polychlorinated Soll
Case Closed biphenyls (PCBs)
45 5831(T0608100386 PECK & HILLER 2479 PULGAS AVE EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 3/20/1997|SF RWQCB |SMCLOP  |41-0405 890008 |Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
46 45136|T0608192693 PENINSULA CHARTER LINES 160 DEMETER EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 8/30/2004|SMCLOP SMCLOP  (41-1258 890017 |Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
47 4223|T0608100387 PENINSULA CHARTER LINES INC 160 DEMETER ST EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 11/26/1996SF RWQCB |SMCLOP  [41-0406 890001 |Diesel Other
Case Closed Groundwater
(uses other than
drinking water)
48 33821|T0608100763 PITCHER DRILLING 2447 PULGAS EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 9/13/2002|SMCLOP SMCLOP  (41-0809 890012 |Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
49 14678(T0608100412 RE BORRMANN'S 2540 PULGAS AVE EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 5/8/1997|SF RWQCB |SMCLOP  |41-0433 890006 |Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
50 16792(T0608182543 SHELL STATION 2194 UNIVERSITY EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 12/10/2004|SMCLOP SMCLOP 890022 |Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
51 36997|T0608100499 SIRI BROS NURSERY INC 940 O'CONNOR EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 3/1/1991|SMCLOP SMCLOP  [41-0523 890004 |Gasoline Soll
Case Closed
52 55595|T0608100546 TOUCHATT TRUCKING 2535 EAST PULGAS EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 1/18/1996 |SMCLOP SMCLOP  [41-0572 890007 |Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
53 12635(T0608100576 UNOCAL #2862 1901 UNIVERSITY EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 8/31/1993|SMCLOP SMCLOP  [41-0604 890005 |Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
City of East Palo Alto
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54 54309(T0608100615 WAREHOUSE/COLOMBO BAKERY 1401 WILLOW EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 8/16/1994|SMCLOP SMCLOP  |41-0644 890002 |Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
55 41557|T0608100985 YAMANE NURSERY 1979 PULGAS EAST PALO ALTO |CA 94303 LUST Cleanup Site |Completed - 10/19/1999|SMCLOP SMCLOP  |41-1074 890015 |Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
56 20951(T0608140462 RAINER SERVICE STATION 1905 EAST BAYSHORE ROAD [EAST PALO ALTO |CA 94303 LUST Cleanup Site |Open - Site 5/5/1999(SMCLOP SMCLOP  |41-4053 890016 |Gasoline Other
Assessment Groundwater
(uses other than
drinking water)
57 19095(T0608100926 CHEVRON 9-1081 2101 UNIVERSITY EAST PALO ALTO |CA 94303 LUST Cleanup Site |Open - 3/1/2006(SMCLOP SMCLOP  |41-1012 890013 |Gasoline Other
Verification Groundwater
Monitoring (uses other than
drinking water)
58 25051(SL0608139819 |ALANIZ/TIM HILLEARY CONSTRUCTION(519 HAMILTON AVENUE MENLO PARK CA 94025 Cleanup Program  [Completed - 10/27/2004|SMCLOP SMCLOP 449073 |* Chlorinated Other
Site Case Closed Hydrocarbons Groundwater
(uses other than
drinking water)
59 17463(SL0608132881 (AMOROSO PROPERTY 135 COMMONWEALTH DRIVE |[MENLO PARK CA 94025 Cleanup Program  [Completed - 12/8/2009|SMCLOP SMCLOP 449083 |Benzene Under
Site Case Closed Investigation
60 25381|SL0608102249 |BELTRAMO PROPERTY 1452 EL CAMINO REAL MENLO PARK CA 94025 Cleanup Program  [Completed - 2/17/2011|SMCLOP SMCLOP 449082 |Tetrachloroethylene Other
Site Case Closed (PCE), Diesel Groundwater
(uses other than
drinking water)
61 45727|SL0608120935 |CT INTERNATIONAL SALES 3645 HAVEN MENLO PARK CA 94025 Cleanup Program  [Completed - 4/7/2005|SMCLOP SMCLOP 449077 |Gasoline Other
Site Case Closed Groundwater
(uses other than
drinking water)
62 46642|SL0608127363 |HAVEN AVENUE INDUSTRIAL CONDOMI|3633 HAVEN MENLO PARK CA 94025 Cleanup Program  [Completed - 4/10/2007|SMCLOP SMCLOP 449080 |Polychlorinated Other
Site Case Closed biphenyls (PCBs) Groundwater
(uses other than
drinking water)
63 47999|SLT20098104 |JA MOREING COMPANY 120 CONSTITUTION DR MENLO PARK CA 94025 Cleanup Program  [Completed - 1/1/1970|SF RWQCB SLT20098104 * Volatile Organic
Site Case Closed Compounds (VOC)
64 23038(T0608196771 LINCOLN WILLOW PARCEL F-2 990 HAMILTON MENLO PARK CA 94025 Cleanup Program  [Completed - 9/3/1996SMCLOP SMCLOP 449049 Soll
Site Case Closed
65 17027|T0608104269 MELCHER'S IRON WORKS, FORMER 1520 WILLOW MENLO PARK CA 94025 Cleanup Program  [Completed - 9/9/1996(SMCLOP SMCLOP 449005 Other
Site Case Closed Groundwater
(uses other than
drinking water)
66 25368(SL0608198685 |MENLO TECH 188 CONSTITUTION MENLO PARK CA 94025 Cleanup Program  [Completed - 1/25/2005|SMCLOP SMCLOP 449078 |Copper Soll
Site Case Closed
67 1669|T0608132255 NORTHWOOD 1394 WILLOW MENLO PARK CA 94025 Cleanup Program  [Completed - 11/17/1994|SMCLOP SMCLOP 449002 Other
Site Case Closed Groundwater
(uses other than
drinking water)
68 10445|T0608144763 RAYMOND HANDLING SYSTEMS 1215 O'BRIEN MENLO PARK CA 94025 Cleanup Program  [Completed - 12/31/1992|SMCLOP SMCLOP  |41-0438 449004 |Diesel Other
Site Case Closed Groundwater
(uses other than
drinking water)
69 56671(SL0608164334 |ROOFING CONTRACTOR 551/555 HAMILTON MENLO PARK CA 94025 Cleanup Program  [Completed - 10/27/2004|SMCLOP SMCLOP 449075 |Gasoline Soll
Site Case Closed
70 38703|SL0608119551 |SEGALE BROTHERS WOOD PRODUCTY535 HAMILTON MENLO PARK CA 94025 Cleanup Program  [Completed - 1/25/2005|SMCLOP SMCLOP 449079 |Lead Soll
Site Case Closed
71 32130(T10000003057 |SLAC Group 1 Removal Action Sites 2575 Sand Hill Rd. Menlo Park CA 94025 Cleanup Program  |Completed - 8/30/2011|SF RWQCB SL0608125065 Trichloroethylene Contaminated
Site Case Closed (TCE), Polychlorinated |Surface /
biphenyls (PCBs), Structure, Indoor
Lead, Heating Oil / Fuel |Air, Other
Oll Groundwater
(uses other than
drinking water),
Sediments, Soil,
Soil Vapor,
Surface water
72 46807|SL0608109540 |SUNSET HEATING AND AIR CONDITION|511 HAMILTON MENLO PARK CA 94025 Cleanup Program  [Completed - 10/27/2004|SMCLOP SMCLOP 449072 |* Chlorinated Soil
Site Case Closed Hydrocarbons
City of East Palo Alto
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73 39745(T0608138278 TERMINAL AVE HOUSING DEVELOP.  |297 TERMINAL AVENUE MENLO PARK CA 94025 Cleanup Program  [Completed - 12/8/2009|SMCLOP SMCLOP 449068 |Diesel Other
Site Case Closed Groundwater
(uses other than
drinking water)
74 34162|SL0608151735 |UPRR EASEMENT, FORMER 1470 CHILCO MENLO PARK CA 94025 Cleanup Program  [Completed - 10/27/2004|SMCLOP SMCLOP 449076 |Other Petroleum Soil
Site Case Closed
75 39597(T10000003054 |SLAC - Former Substation 406 2575 Sand Hill Road Menlo Park CA 94025 Cleanup Program  |Open - 6/14/2011|SF RWQCB SL0608125065 Polychlorinated Contaminated
Site Assessment & biphenyls (PCBSs), Surface /
Interim Remedial Heating Oil / Fuel Oil, [Structure, Other
Action Polynuclear aromatic  (Groundwater
hydrocarbons (PAHs) |(uses other than
drinking water),
Soil Vapor,
Surface water
76 48813|SLT20100106 |115 INDEPENDENCE DRIVE 115 INDEPENDENCE DR MENLO PARK CA Cleanup Program  [Open - Inactive 3/8/2002SF RWQCB SLT20100106
Site
77 36800(SLT20097103 |149 COMMONWEALTH DR 149 COMMONWEALTH DR MENLO PARK CA Cleanup Program  |Open - Inactive 3/8/2002SF RWQCB SLT20097103
Site
78 4229(T0608100940 KREBS ENGINEERS 1205 CHRYSLER DR MENLO PARK CA 94025 Cleanup Program  [Open - Inactive 6/2/2009(SF RWQCB 41S0157 449051 |Stoddard Solvent /
Site Mineral Spirits /
Distillates
79 23200|SLT20096102 |[PHARM CHEM LABS INC 3925 BOHANNON DR MENLO PARK CA Cleanup Program  |Open - Inactive 5/11/2009|SF RWQCB SLT20096102
Site
80 2944|T0608192675 RAVENSWOOD SUBSTATION UNKNOWN |WILLOW RD MENLO PARK CA 94025 Cleanup Program  |Open - Inactive 6/3/2009|SF RWQCB |SMCLOP  (41-1257 449059 (Stoddard Solvent / Under
Site Mineral Spirits / Investigation
Distillates
81 30821|SLT20101107 |SUN MICROSYSTEMS INC UNKNOWN |WILLOW RD MENLO PARK CA Cleanup Program  |Open - Inactive 5/11/2009|SF RWQCB SLT20101107
Site
82 40113|SL0608116342 |PENINSULA SPORTSMEN'S CLUB South of the Dumbarton Menlo Park CA Cleanup Program  |Open - 10/15/2009(SF RWQCB 2179.718 Lead, Polynuclear Soll
Bridge, East of University Site Remediation aromatic hydrocarbons
Avenue (PAHs)
83 27902(SL0608151381 |PORTOLA VALLEY TRAINING CENTER (100 ANSEL LANE MENLO PARK CA Cleanup Program  [Open - 4/8/2010|SF RWQCB |SMCLOP |41S0174 Polychlorinated Soil
Site Remediation biphenyls (PCBs)
84 30470({SL0608125065 |SLAC NATIONAL ACCELERATOR LABOH2575 SAND HILL ROAD MENLO PARK CA 94025 Cleanup Program  [Open - 11/19/2009|SF RWQCB  |PALO ALTO|2179.7052 Polychlorinated Soil
Site Remediation biphenyls (PCBs),
Diesel, * Solvents
85 24996(T0608126742 WEST VALLEY PROP (WVP III) 4040 CAMPBELL AVENUE MENLO PARK CA 94025 Cleanup Program  [Open - 5/2/1997|SF RWQCB [SMCLOP |41-1014 Trichloroethylene Other
Site Remediation (TCE) Groundwater
(uses other than
drinking water)
86 10843(T0608132242 WO SING CLEANERS 570 DERRY MENLO PARK CA 94025 Cleanup Program  [Open - 9/11/2003|DTSC SMCLOP dtsc Tetrachloroethylene Other
Site Remediation (PCE) Groundwater
(uses other than
drinking water)
87 35919(T10000003488 |Fitness 101 and Former Critchfield Mechan/4085 Campbell Avenue & 40 Menlo Park CA 94025 Cleanup Program  |Open - Site 1/13/2012|SF RWQCB 4150192 Tetrachloroethylene Other
Scott Drive Site Assessment (PCE) Groundwater
(uses other than
drinking water),
Soll
88 34825|SL0608144772 |NORGE/ ATHERTON CLEANERS, FORM{1438 EL CAMINO REAL MENLO PARK CA 94025 Cleanup Program  |[Open - Site 4/22/2008(DTSC SMCLOP Tetrachloroethylene Other
Site Assessment (PCE) Groundwater
(uses other than
drinking water)
89 44170|SLT20099105 |RAYCHEM CORPORATION 300 CONSTITUTION DR MENLO PARK CA Cleanup Program  [Open - Site 3/8/2001|DTSC
Site Assessment
90 372|SL0608148913 [SHARON HEIGHTS CLEANERS 325 SHARON PARK DRIVE MENLO PARK CA 94025 Cleanup Program  |[Open - Site 1/24/2006|SMCLOP SMCLOP 449081 [Tetrachloroethylene Soil, Soil Vapor
Site Assessment (PCE)
91 11046|SL18322742 SILTEC 3705-3723 |HAVEN AVENUE MENLO PARK CA Cleanup Program  [Open - 1/1/2000(SF RWQCB 41S0105 Other Chlorinated Other
Site Verification Hydrocarbons, Groundwater
Monitoring Trichloroethylene (uses other than
(TCE), Vinyl chloride, * |drinking water),
Volatile Organic Soil
Compounds (VOC)
92 33966(L10008021218 |MARSH ROAD LANDFILL FT OF MARSH RD MENLO PARK CA 94025 Land Disposal Site |Open 1/1/2001|SF RWQCB 2 417045001
City of East Palo Alto
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93 3620(T0608100013 ALLEN EQUIPMENT COMPANY 755 HAMILTON AVENUE MENLO PARK CA 94025 LUST Cleanup Site |Completed - 3/12/1996|SMCLOP SMCLOP  |41-0013 440007 |Diesel Other
Case Closed Groundwater
(uses other than
drinking water)
94 39218(T0608100888 AUTOMATIC RAIN CO. 4060 CAMPBELL AVENUE MENLO PARK CA 94025 LUST Cleanup Site |Completed - 8/12/1999|SMCLOP SMCLOP  [41-0969 440047 |Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
95 44787|T0608100347 B P OIL (INDEPENDENT) 1200 EL CAMINO REAL MENLO PARK CA 94025 LUST Cleanup Site |Completed - 8/21/2000|SMCLOP SMCLOP  [41-0365 440008 [Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
96 20895(T0608100059 BAY ASSOCIATES 1150 CHRYSLER DRIVE MENLO PARK CA 94025 LUST Cleanup Site |Completed - 4/10/1999|SMCLOP SMCLOP  [41-0063 440005 |[Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
97 50858(T0608100063 BEACON 595 WILLOW ROAD MENLO PARK CA 94025 LUST Cleanup Site |Completed - 5/19/1998|SMCLOP SMCLOP  [41-0068 440026 |[Gasoline Aquifer used for
Case Closed drinking water
supply
98 6899(T0608100075 BOHANNON PARK 990 MARSH ROAD MENLO PARK CA 94025 LUST Cleanup Site |Completed - 2/10/1994|SMCLOP SMCLOP  [41-0080 440034 |Waste Oil / Motor / Soll
Case Closed Hydraulic / Lubricating
99 29909(T0608100334 BP #11207 1110 MARSH MENLO PARK CA 94025 LUST Cleanup Site |Completed - 2/24/2010|SMCLOP SMCLOP  (41-0351 440018 [Diesel Other
Case Closed Groundwater
(uses other than
drinking water)
100 10496(T0608100104 CARL OLSON & SONS/ZACCOR 3750 HAVEN MENLO PARK CA 94025 LUST Cleanup Site |Completed - 8/10/1995|SMCLOP SMCLOP  [41-0110 440017 |[Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
101 59800(T0608100997 CHEVRON 9-0754 3805 BOHANNON MENLO PARK CA 94025 LUST Cleanup Site |Completed - 6/15/2004|SMCLOP SMCLOP  [41-1086 440052 [Gasoline Other
Case Closed Groundwater
(uses other than
drinking water)
102 13622|T0608100111 CHEVRON 9-3982 104 LA MESA MENLO PARK CA 94025 LUST Cleanup Site |Completed - 6/8/1995(SMCLOP SMCLOP (