October 6, 2015
Bill and Holly Newman
7300 Camino Tassajara
Pleasanton, CA
Subject: Creekside Memorial Park Cemetery Final Environmental Impact Report (FEIR) – Review of
Proposed Mitigation Measures
We herein offer changes to the proposed mitigation measures for the subject EIR. These changes to the
proposed mitigation measures are essential to determine and manage the significant and unavoidable
impacts on water resources caused by the proposed cemetery. We first summarize the key issues and
necessary changes and then provide specific language and rationale for the changes.

Summary
The subject FEIR concludes that the proposed Project will have the following significant and unavoidable
impacts to water resources.
 Depletion of groundwater supply and interference with recharge (Impact 3.9-3).
 Interference with pre-existing nearby wells (Impact 3.9-4).
 Cumulative impacts associated with the above two impacts (Impact 3.9-5).
In response to the public review comments on the Draft Environmental Impact Report, the Project
Sponsor developed and presented their “Enhanced Modified Plan Alternative.” The Enhanced Modified
Plan Alternative reduces Project water use in an attempt to alleviate “concern about the potential of the
Project to create a drawdown of the water table that directly affects nearby properties.”1 Groundwater
monitoring and a phased groundwater supply development program are also proposed by the sponsor
as mitigation measures that address impacts to water resources. While data collection can identify and
quantify impacts to water resources, it does not mitigate those impacts unless it results in the initiation
of specific measures that reduce the impact to a level that is less than significant.
Five mitigation measures from the FEIR address potential impacts to existing groundwater users and
Tassajara Creek. We reviewed and edited these measures to ensure that they effectively identify and
1

“Creekside Memorial Park Cemetery Final Environmental Impact Report,” page 2-50.
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mitigate significant and unavoidable Project impacts. We summarize below key concerns,
considerations and recommendations for the mitigation measures.

Hydrologic Monitoring








2

For Mitigation Measure 3.9-3b, a single monitoring well is insufficient to meet the monitoring
objectives. A minimum of three monitoring wells are required just to determine the direction and
hydraulic gradient of groundwater-flow.2 To be effective, a substantially greater number of
monitoring wells (more than 3) are required to quantify the variability in pre-Project water levels
and groundwater storage changes beneath the site, and identify potential groundwater extraction
effects on the two groundwater seeps, the two stock ponds, the wetlands and riparian vegetation,
Tassajara Creek, and existing offsite wells.
Hydrologic monitoring must include data collection that measures on- and off-site pre- and postProject groundwater levels. This is necessary to document pre-project conditions and quantify
changes that occur as a result of project groundwater use. Pre-project conditions must be
established using no less than one-year of hydrologic data to document monthly recharge,
groundwater budget, groundwater-level, and Tassajara Creek flows. Monitoring must include
Tassajara Creek flows at a temporal frequency sufficient to support monthly recharge and
groundwater budget calculations for the property (data collected more frequently than once-amonth). This includes quantifying changes in the volume of water that percolates from Tassajara
Creek into the ground (increased leakage from the creek into the ground) that may occur in
response to on-site groundwater use.
Monitoring must continue for at least ten (10) years after full build out of improvements and
landscaping, and confirm that the range of historical hydrologic year types are captured by the data
set and resulting water budget calculations.
Aquifer tests shall be conducted in all monitoring wells to provide estimated values of the water
transmitting (hydraulic conductivity) and storage properties of the aquifer. One aquifer test was
reportedly conducted in a well located adjacent to the proposed project property, but data from
additional wells are also required to account for natural heterogeneity (spatial variability) in
hydraulic conductivity and storage properties. This will be accomplished with constant-rate
pumping tests and data collected during both the pumping (drawdown) and recovery portions of the
tests. The instantaneous pumping rate and cumulative discharge shall be monitored continuously
throughout the tests with a meter and data logger. Similarly, water level changes in the pumped
well and on- and off-site monitoring wells shall be measured continuously with pressure transducers
and data loggers.3 Periodic flow and discharge measurements for the two groundwater seeps and
C.W. Fetter, “Applied Hydrogeology,” Prentice Hall, 2001, pg. 107.

3

During the aquifer tests a logarithmic recording interval shall be employed in the pumped well. At the beginning
of the drawdown and recovery periods, the recording interval shall be small and increase with time (for example,
at the beginning of the test the recording interval shall be once every second, and the interval shall increase
gradually to every minute and ultimately every five minutes). Periodic water level measurements using an electric
sounder or steel tape shall be used to verify the water levels recorded by the data loggers. A similar procedure
shall be followed during the recovery portion of the tests. Throughout the testing period, water levels shall be
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Tassajara Creek are needed at a frequency sufficient to quantify potential changes as a result of
groundwater extraction during the tests. The drawdown test period must be of sufficient length to
eliminate casing storage effects and cause significant (easily measured) drawdown in at least one
un-pumped monitoring well; significant drawdown measured in two or more un-pumped
monitoring wells is desirable.4 The recovery period of the test must be sufficient to allow water
levels in the pumped wells to reach more than 95-percent of the pre-pumped level. The watertransmitting and storage properties of the aquifer are needed to determine recommended set-back
distances for the potential future water-supply wells described in Mitigation Measure 3.9-4. These
estimated properties shall be incorporated into the groundwater-flow model required by Mitigation
Measures 3.0-3c, 3.9-3d, and 3.9-4 to help determine the monthly water budget and project
cemetery water-use effects on existing groundwater seeps, stock ponds, wetlands, riparian
vegetation, Tassajara Creek, and offsite water supply wells.

Determination of Available Groundwater


For the project to beneficially use on-site groundwater resources, it must prevent significant longterm impacts to existing groundwater users and the environment (for example, existing nearby well
owners and Tassajara Creek). Water levels measured in one off-site well (Ulrech well) showed a
decline of five (5) feet during 2010-2014, and confirmed that existing groundwater uses already
exceed the recharge conditions during the recent 5-year drought (See Attachment 1). Similarly, data
reported by DWR shows that Tassajara Creek flow is related to local rainfall totals, and the creek
ceases to flow at an annual rainfall total measured at the Livermore station of less than 6 inches
(See Attachment 2). The new extractions proposed by the project shall exacerbate groundwater
conditions, and our revisions to mitigation measure 3.9-3c describe criteria designed to reliably
determine groundwater availability to the Project.
- Specifically, the relationships between annual rainfall, recharge and water-level trends in
existing private wells must first be quantified under pre-Project conditions to adequately
determine changes in trends as a result of Project groundwater use. As stated in the
comments on the EIR, "recharge is not proportional to rainfall throughout the range of
annual rainfall amounts. In semiarid climates, groundwater recharge is thresholddependent: little recharge occurs until the seasonal soil moisture deficit in the root zone has
been replenished, after which additional rainfall percolates past the root zone and
generates recharge. In addition, annual rainfall is positively skewed (the average is heavily
influenced by high rainfall years that occur somewhat infrequently). The net result of these
two effects is that there is little or no rainfall recharge in most years having relatively low
rainfall, and substantially higher amounts of recharge in the few intervening wet years.”

measured in a background monitoring well. The background monitoring shall be inactive and representative of
static conditions throughout the testing period. The background well shall be of reasonably similar depth and
construction as the test and monitoring wells. The water levels in the background well shall not be influenced by
the test pumping.
4

F. G. Driscoll, “Groundwater and Wells,” Second Edition, U.S. Filter/Johnson Screens, 1986, pp. 205-267.
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Also, the relationships between rainfall recharge and Tassajara Creek flows must be
quantified to determine changes in downstream flows and their significance as a result of
Project groundwater use. There is no data that relates groundwater level declines near the
creek to changes in leakage of water from the creek and water flow in the creek. If the
groundwater table intersects the creek bottom and is hydraulically connected to water in
the creek, the lowering of groundwater levels by Project groundwater use will increase
leakage from the creek. Alternatively, if the groundwater table is located below the creek
bottom and it is indirectly connected to water in the creek, the creek is already losing water
at its maximum rate and cannot provide additional recharge in response to Project
groundwater use. Both groundwater- and surface-water data collection efforts at time
frequencies that capture significant storm events and seasonal effects are therefore needed
to identify and quantify these relationships between creek flow and groundwater.

The groundwater monitoring and reporting program must include as one of its objectives data
collection to increase the reliability of the site water budget. This requires both groundwater- and
surface-water data collection efforts at time frequencies that capture significant storm events and
seasonal effects (data collected more frequently than once-a-month). Groundwater monitoring
and reporting must be initiated at least one-year prior to the start of project construction activities
to document monthly recharge, groundwater budget, groundwater-level, and Tassajara Creek flows
under pre-project conditions.

Determination of Impacts
The Project Sponsor proposes groundwater monitoring (hydrologic monitoring) and a phased
groundwater supply development program (determination of available groundwater) to eliminate
uncertainty in possible impacts from Project water use. This adaptive management approach is by
definition a learning process, and as information is accrued, the reliability of water use decisions is
improved.
The adaptive-management approach requires reliable data and appropriate hydrologic analyses,
including groundwater-flow modeling to synthesize the data and quantitatively project the on- and offsite groundwater level and groundwater storage changes in response to site recharge, groundwater
extraction, and on-site water use. Because little is known about the site hydrogeology and
groundwater-surface water interactions, substantial data and analysis will be required to adequately
assess and predict effects on sensitive habitat and existing neighboring wells. Since there is insufficient
baseline data, defining baseline conditions for comparison with project conditions will rely on peerreviewed hydrologic analysis (e.g. modeling) based on sufficient data collection outlined herein.
The adaptive-management approach requires flexibility on the Project Sponsor’s part to reduce water
use when groundwater level declines impact existing ecosystems and groundwater users. Specifically,
Project groundwater use must be curtailed when extraction by Project wells result in groundwater level
declines that significantly reduce downstream flow in Tassajara Creek, seep discharge, or the health and
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vigor of wetland areas and riparian vegetation. Also, Project groundwater use must be curtailed or
existing groundwater users compensated when extraction by Project wells result in groundwater level
declines that expose existing well screens, decrease existing well yields, or increase the power
consumption of existing wells.

Mitigation of Impacts to Existing Groundwater Users
Measures are identified to compensate existing groundwater users for increased well operation power
costs, replace damaged wells, and restore yields by lowering pump intakes and deepening wells.
However, well logs recording observations of geologic conditions during well borehole construction
indicate geologic characteristics are similar throughout the area, and suggest that deepening of wells
will not likely restore existing well yields (see well logs in Attachment 3). Local drilling contractors
indicate that it is unknown whether water occurs at greater depth (see Attachment 4), and the Glass
(1981) report states that well yields are low throughout the valley regardless of the rock formation or
depth of the aquifer materials that are intersected by the well. The mitigation measures must therefore
also include reductions in project groundwater use and provisions for an alternative water supply as
additional measures to mitigate impacts to existing users.

Recommended Changes to Mitigation Measures
Groundwater monitoring and hydrologic data collection is an integral part of the mitigation measures,
and information is needed for conditions prior to Project implementation to establish pre-Project
conditions from which to compare and assess potential future impacts (for example, pre-Project static
water levels, well construction, and yield information for existing on- and off-site wells). Response
actions should be triggered by explicit thresholds (for example, a pre-determined incremental
drawdown increase, percent reduction in well yield, or percent increase in power consumption due to
greater pumping lifts as a result of Project groundwater use). Project Sponsor recommended actions to
mediate impacts include redistributed pumping among Project wells, additional water conservation, and
reduced Project pumping. In addition, mitigation measures require the Project Sponsor lower pump
intakes in wells, deepen wells, and replace low-yielding or damaged wells to restore pre-Project well
yields. Additionally, mitigation should provide an alternative water supply if the above measures fail to
mitigate Project impacts on pre-existing wells.
Five mitigation measures from the FEIR address potential impacts to existing groundwater users and
Tassajara Creek. We reviewed and edited these measures to ensure that they identify and mitigate
significant and unavoidable impacts from the Project as much as possible, although the impacts are
impossible to mitigate entirely. Inserted text is underlined, and text that is deleted is shown as strikethrough.
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Mitigation Measure 3.9-3a
Mitigation Measure 3.9-3a is designed to reduce long-term water demand by the Project. One
component is eliminating the proposed lake (pg. 2-55), and it should be explicitly identified.
Additionally, the reduction of long-term water demand should be tied to hydrologic data collection and
analysis described in the other mitigation measures.
Mitigation Measure 3.9-3a: In coordination with Mitigation Measure 3.4-2d and 3.4-11a-d (Biological Resources),
and based on hydrologic data collection, analysis and modeling described in mitigation measures 3.9-3b, -3c, -3d
and 3.9-4, reduce the long-term water demand by optimizing or eliminating Project activities to minimize overall
water use. These include but are not limited to the following:
 Decreasing the area and density of plants in the riparian corridor and oak/buckeye woodland
 Decreasing the area of the traditional cemetery landscaping
 Replacing cattle with goats as specified in Mitigation Measure 3.9-2d and installing water-saving plumbing
(e.g., ULF toilets)
 Decreasing the water requirements of the traditional cemetery landscaping through installation of low-water
use grass and plant species and through implementation of landscape water conservation best management
practices.
 Maximizing the recharge capability of re-built soils on graded areas, for example with soil amendments and
mulch, and maintaining the recharge capability with rangeland best management practices
 Increasing the recharge capability of the stormwater detention facilities, for example, delete impermeable liner
under vegetated swales.



Eliminating the proposed lake.

Mitigation Measure 3.9-3b: Develop a monitoring well
Mitigation Measure 3.9-3b requires dedicated infrastructure to monitor site groundwater conditions. It
specifies installation of only one monitoring well prior to construction improvements or permits issued
for grading or construction. However, no objective for the monitoring well is provided, and its
relationship to the required groundwater monitoring and reporting program is not explained (Mitigation
Measure 3.9-3d).
A single monitoring well is insufficient to meet the monitoring objectives needed for this Project. For
example, a minimum of three monitoring wells are required just to determine the direction and gradient
of groundwater-flow.5 To be effective, an even greater number of monitoring wells (more than 3) are
needed to quantify variability in pre-Project water levels and groundwater storage changes beneath the
site, and identify potential groundwater extraction effects on the two groundwater seeps, the two stock
ponds, the existing wetlands and riparian vegetation, and Tassajara Creek. The revisions below require
multiple monitoring wells, but also provide flexibility to determine their actual number and locations.
Multiple wells are required to adequately characterize subsurface conditions beneath the site and
quantify the effects of proposed mitigation measure 3.9-3a.
5

C.W. Fetter, “Applied Hydrogeology,” Prentice Hall, 2001, pg. 107.
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Mitigation Measure 3.9-3b: Develop a network of monitoring wells on Project site. The primary objective for site
monitoring wells is to measure pre-construction and Project related groundwater level trends beneath the site and
near Project pumping wells. Quantitative comparisons of these trends and Tassajara Creek flows (Mitigation
Measure 3.9-3d) quantify impacts of Project groundwater use. Prior to construction of improvements or issuance of
grading or construction permits, the Project Sponsor shall submit a plan for siting, design, installation and
development of a monitoring wells sufficient in number to represent spatially varying site conditions and quantify
pre- and post-groundwater levels, flow directions, the relationships between groundwater that is up- and downgradient of Project pumping wells, and the hydraulic interaction between site groundwater and seeps, wetlands,
riparian vegetation and Tassajara Creek. These is monitoring wells shall be installed on- and off-site as necessary to
meet these monitoring objectives, as far as possible downstream and shall serve as a dedicated monitoring wells
for groundwater levels. Aquifer tests shall be conducted on all monitoring wells to provide aquifer parameter
estimates to help determine recommended set-back distances for potential future water-supply wells that are
described in Mitigation Measure 3.9-4. A sufficient number of aquifer tests and collection of ancillary data (such as
review of well completion reports and determination of subsurface lithology during well installation) is necessary to
sufficiently characterize the spatial variability in aquifer conductive and storage properties. The dedicated
monitoring wells shall be sited, designed, constructed, and developed by the Project Sponsor’s hydrogeologist
(herein “Project Hydrogeologist”). The Project Hydrogeologist shall prepare monitoring protocols and procedures,
including frequency of monitoring, measurement methodology, and procedures for aquifer testing, data
management, reporting, and data quality assurance/quality control.
Aquifer tests shall be conducted in all monitoring wells to provide estimated values of the water transmitting
(hydraulic conductivity) and storage properties of the aquifer. Constant-rate pumping tests shall be performed and
the data collected during both pumping (drawdown) and recovery portions of the test. The instantaneous pumping
rate and cumulative discharge shall be monitored continuously throughout the test with a meter and data logger.
Similarly, water level changes in the pumped well and on- and off-site monitoring wells shall be measured
continuously with pressure transducers and data loggers. During the aquifer tests a logarithmic recording interval
shall be employed in the pumped well. At the beginning of the drawdown and recovery periods, the recording
interval shall be small and increase with time (for example, at the beginning of the test the recording interval shall
be once every second, and the interval shall increase gradually to every minute and ultimately every five minutes).
Periodic water level measurements using an electric sounder or steel tape shall be used to verify the water levels
recorded by the data loggers. A similar procedure shall be followed during the recovery portion of the tests.
Throughout the testing period, water levels shall be measured in a background monitoring well. The background
monitoring shall be inactive and representative of static conditions throughout the testing period. The background
well shall be of reasonably similar depth and construction as the test and monitoring wells. The water levels in the
background well shall not be influenced by the test pumping. Periodic flow and discharge measurements for the
two groundwater seeps and Tassajara Creek are needed at a frequency sufficient to quantify potential changes as a
result of groundwater extraction during the test. Data shall be collected and analyzed for both the pumping
(drawdown) and recovery portions of the test. The drawdown test period must be of sufficient length to eliminate
casing storage effects and cause significant (easily measured) drawdown in at least one un-pumped monitoring
well; significant drawdown measured in two or more un-pumped monitoring wells is desirable. The recovery period
of the test must be sufficient to allow water levels in the pumped wells to reach more than 95-percent of the prepumped level.
All siting, design, construction, development, testing, and monitoring protocols and procedures shall be subject to
peer review by a consulting hydrogeologist retained by the County (and paid for by the Project Sponsor), and
approved by the Contra Costa County Department of Conservation Community Development Division and
stakeholders in the basin.
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Mitigation Measure 3.9-3c
Mitigation Measure 3.9-c intends to adaptively determine “available groundwater” using a planned
phasing of well installation and operation. For the program to beneficially use on-site groundwater
resources, it must prevent significant long-term impacts to existing groundwater users and the
environment (for example, existing nearby well owners and Tassajara Creek). The revisions below
specify these additional criteria for determining groundwater availability to the Project. The
relationships between annual rainfall recharge and water-level trends in existing private wells must first
be quantified for a period no less than one-year under pre-Project conditions to adequately determine
future changes as a result of Project groundwater use. Furthermore, the relationships between rainfall
recharge and Tassajara Creek flows must be quantified to determine changes in downstream flows and
their significance as a result of Project groundwater use. This requires both groundwater- and surfacewater data collection efforts at time frequencies that capture significant storm events and seasonal
effects.
Mitigation Measure 3.9-3c: The groundwater supply for the Project is defined by “available groundwater,” which is
the rainfall recharge that occurs on the property. Prior to construction of improvements or issuance of construction
permits, the applicant shall submit a plan for a phased groundwater supply development program, which shall be
subject to final review and approval by the Contra Costa County Department of Conservation Community
Development Division. Leading up to the review and approval by the County, a program shall be developed and
supervised by the Project Hydrogeologist. That program shall be subject to peer review by a consulting
hydrogeologist retained by the County (and paid for by the Project Sponsor), and approved by the Contra Costa
County Department of Conservation and Community Development Division and stakeholders in the basin. The
phased groundwater supply development program shall guide well siting, design, and operation and shall provide
an updated estimate of the long-term “available groundwater” supply for on-site uses under average rainfall,
short-term extreme drought, and multi-year drought conditions. Development of water “available groundwater” to
supply demands (e.g., landscaping) shall be contingent on demonstration of a reliable “available groundwater”
supply and insignificant water-level declines in pre-existing private wells and insignificant reductions of
downstream flows in Tassajara Creek as a result of groundwater use. The development program shall utilize
available hydrogeologic information gained from the groundwater monitoring and reporting program (Mitigation
Measure 3.9-3d), and from the site monitoring well network program (Mitigation Measure 3.9-3b) and shall apply
appropriate hydrologic analyses (e.g., groundwater modeling using publicly available and appropriate models that
meet professional standards) to guide groundwater supply development that allows beneficial use of on-site
groundwater resources and prevents impacts to seeps, wetlands, riparian vegetation, Tassajara Creek, and off-site
groundwater resources while minimizing long-term impacts.

Mitigation Measure 3.9-3d
Reliable estimates of groundwater available to the Project (defined by the Project Sponsor as rainfall
recharge that occurs on the property) require substantially improved estimates of on-site recharge. The
EIR states that groundwater recharge estimates are “probably accurate to one or two significant digits.”6
The groundwater monitoring and reporting program must therefore include as one of its objectives data
6

Todd Engineers, “Creekside Memorial Park Cemetery: Hydrology, Drainage, and Water Quality,” July 2011.
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collection to increase the reliability of the site water budget. This requires both groundwater- and
surface-water data collection efforts at time frequencies that capture significant storm events and
seasonal effects. The ability to capture additional recharge is fundamental to the conclusion that
groundwater levels will decline initially and then stabilize or “equilibrate” at a new lower level (DEIR p.
3.9-29). Stable water levels can occur if pumping captures water from off-site groundwater,
groundwater that otherwise would discharge to seeps, wetlands, and riparian vegetation, or induces
greater percolation (leakage) from Tassajara Creek into the ground. The groundwater monitoring and
reporting program must therefore also include as an objective data collection to measure on- and offsite pre- and post-Project groundwater levels.
Mitigation Measure 3.9-3d: Develop and implement a groundwater and creek flow monitoring and reporting
program that includes sufficient water-supply wells, and monitoring wells, and stream gauging sites to fully
characterize on- and off-site groundwater levels and Tassajara Creek flows prior to and during Project construction,
and during Project operations. The program shall provide at least quarterly measured ment of static water levels
and Tassajara Creek flows at a temporal frequency that is sufficient to support the calculation of the monthly
recharge and groundwater budget for the property and daily changes in Tassajara Creek flows (measurement of
static groundwater levels in wells at least monthly and continuous stream gauge monitoring of flow and stage in
Tassajara Creek) in selected wells. This includes quantifying volumes of surface-water that flows in Tassajara Creek
and changes in the volumes of water that percolates (leaks) from Tassajara Creek and recharges groundwater in
response to on-site groundwater use by the Project. The monitoring program shall be developed and supervised by
the Project Hydrogeologist, and subject to peer review by a consulting hydrogeologist retained by the County (and
paid for by the Project Sponsor), and approved by the Contra Costa County Department of Conservation and
Community Development Division. The program shall be continued until full build out of improvements have
occurred (including all landscaping) and groundwater levels have stabilized for a minimum of at least tenfive (10)
years, or more, as recommended by the Project Hydrogeologist and County’s retained consulting hydrogeologist.
The program shall specify water level measurement, stream gauging, data compilation, and reporting protocols
and procedures. Water quality sampling shallmay be included (both groundwater and surface waters of Tassajara
Creek). Surface water quality sampling in Tassajara Creek shall include at least monthly measurement of water
temperature, dissolved oxygen, nutrients, and specific conductance. All on-site wells shall be surveyed and well
locations shall be mapped. A reconnaissance of existing Nneighboring wells may shall be completed and the wells
included in the monitoring network, contingent upon agreement with the well owner and, with the understanding
that monitoring information will be available to the public. OFor on-site water-supply wells shall be equipped with
metering devices to measure and report monthly water use, and the meters shall be calibrated and maintained in
accordance with the manufacturer recommended procedures and schedule monthly pumping amounts shall be
measured. Brief a Annual reports shall be prepared and submitted to Contra Costa Environmental Health Services
and the Department of Conservation & Development by July 1st each year. Reports shall include an update of the
monthly recharge and groundwater budget for the property and a quantitative assessment of the relationships
between recharge, Project groundwater use, the groundwater budget, changes in spring and wetland conditions
and Tassajara Creek flows, and observed on-and off-site groundwater level changes, including an assessment of
seasonal and long-term trends. The report shall also present water demand estimates for Project activities and
model results that quantify the effects of the estimated demand on off-site water levels, springs and Tassajara
Creek, including the effects on off-site water levels, springs and Tassajara Creek in both short term and longer term
drought conditions. Short term drought conditions shall be deemed to be conditions equal to the lowest single
water year regional rainfall in recorded weather history. Long term drought conditions shall be deemed to be
conditions equal to the lowest consecutive five (5) year regional rainfall in recorded weather history. Yearly
reporting shall guide the implementation of Project activities based on estimated hydrologic effects. In the fifth (5th)
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year after full build out of the Project Site, the Each annual report shall provide a specific recommendation (with
justification) whether data and analysis generated as of the report date warrants for changes to the Project
pumping schedule. In the tenth On the fifth year report, the Project Hydrogeologist shall provide a recommendation
on whether or not the monitoring program shall be continued, subject to peer review by the consulting
hydrogeologist retained by the County (and paid for by the Project Sponsor), and approved by the Contra Costa
County Department of Conservation and Community Development Division and stakeholders in the basin. The
monitoring program shall be coordinated with monitoring of aquatic habitats, including submittal of the
groundwater monitoring report to the biologist conducting the aquatic monitoring and to the Contra Costa County
Department of Conservation & Development. Final approval of the annual reports and for the proposed termination
date of reporting shall rest with the County Department of Conservation and Community Development Division.

Mitigation Measure 3.9-4
All operating wells within a groundwater basin contribute to a lowering of water levels (drawdown) at
other well locations. The overlap of drawdown among two or more wells is the “well interference,” and
is significant if it results in a loss of well yield, substantially increases pumping costs due to the greater
distance the pump must “lift” the water to reach land surface, exposes the well screen making it more
susceptible to physical damage by corrosion and collapse, or ultimately causes the well to go dry.
Mitigation Measure 3.9-4 is intended to address potential interferences between pre-existing off-site
wells and the new Project wells and groundwater use proposed by the Project. However, as written it
addressed only the locating and monitoring of proposed Project production wells. Text must be included
to ensure all potential well interference effects are considered, and that the measures include potential
compensation to already existing groundwater users to mitigate for increased power costs, lowering
pump intakes in the wells, or replacing wells that have been physically damaged.7 The mitigation
measures must also include provisions that require reduced Project pumping or providing an alternative
water supply should these measures fail to mitigate the impact. These considerations have been
included in the revisions below. Additionally, the measure has been modified to maintain flexibility in
well set-back distances and ensure that they are determined from measured site-specific conditions.
Mitigation Measure 3.9-4: Develop and implement a vertical production well drilling and testing program. The
drilling and testing program shall be developed and supervised by the Project Hydrogeologist. The program shall
include siting and design, aquifer testing, and water sampling and analysis of all new production wells planned for
installation during over the two years of Project development, construction, and operations. That program shall be
7

In general, younger (shallower) sedimentary rocks are more permeable than older (deeper) rocks. Existing watersupply wells typically already extract water from both the surficial alluvial deposits and the underlying sedimentary
rock, which characteristically yield only small quantities of water. However, well logs indicate geologic
characteristics are similar throughout the area, and suggest that deepening of wells will not likely restore existing
well yields. Local drilling contractors indicate that it is unknown whether water occurs at greater depth, and the
Glass (1981) report states that well yields are low throughout the valley regardless of the rock formation or depth
of the aquifer materials that are intersected by the well. The efficacy of well-deepening to replace water supplies
is therefore speculative, and its effectiveness uncertain, but well-deepening is included as one potential mitigation
option to the Project Sponsor. If well deepening is implemented and fails to mitigate impacts to existing
groundwater users, the Project Sponsor will be required to implement an alternative measure which can include
the cessation of pumping or providing an alternative water supply.
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subject to peer reviewed by an consultingindependent hydrogeologist hired retained by the County (and paid for by
the Project Sponsor), and approved by the Contra Costa County Department of Conservation and Community
Development Division and stakeholders in the basin. Pumping tests shall include monitoring of the collecting data in
monitoring wells (Mitigation Measure 3.9-3b) and a minimum of three neighboring wells within 100 feet of the test
well, with permission of the well owner. Unless otherwise demonstrated by pumping test data, wProduction wells
shallould be located away (set-back) at least 100 feet from other existing wells, the property lines, and
environmentally sensitive areas (such as Tassajara Creek and wetlands) to minimize drawdown impacts of
pumping. The set-back distance shall be determined by the Project Hydrogeologist based on aquifer tests
conducted on the monitoring wells installed in Mitigation Measure 3.9-3b and groundwater flow modeling, but in
all cases the set-back distance shall not be less than 100 feet. The aquatic biologist shall inspect potential well
locations and advise on the set-back distance and potential impacts to any aquatic habitats. Well yields may be
expected to range between 3 and 30 gpm. Well construction would include a minimum of 6-inch diameter well
casing (PVC or Steel) with properly designed perforations (The 6-inch casing shall provide additional water storage).
Each test and production well shall be fully documented in a Well Report that shall be submitted to Contra Costa
County Environmental Health Services and Contra Costa County Department of Conservation and Development. The
Well Reports shall evaluate the potential influences of Project pumping on static water levels in on existing
neighboring wells. These analyses shall include evaluation of short-term pumping (drawdown) impacts and longterm impacts of groundwater pumping (groundwater storage depletion and well interference), including dry season
and drought conditions. Short term drought conditions shall be deemed to be conditions equal to the lowest single
water year regional rainfall in recorded weather history. Long term drought conditions shall be deemed to be
conditions equal to the lowest consecutive five (5) year regional rainfall in recorded weather history. Potential
impacts include increased power costs due to greater pumping lifts, a reduction in well yield, and possible physical
damage to the well due to exposure of submerged well screens. The significance of potential impacts shall be
assessed consistent with Appendix G (i.e., the production rate of pre-existing nearby wells would drop to a level
which would harm or interfere with not support existing land uses or planned uses for which permits have been
granted), and shall be determined using explicit thresholds identified in the Well Report. The drawdown caused
solely by Project pumping should not expose the well screen. Similarly, the drawdown due solely by Project pumping
should not cause well yields to decrease by more than 10 percent, or increase the power costs for well operation by
more than 10 percent. Since there is insufficient baseline data, the baseline for thresholds shall be determined from
measured conditions adjusted to represent a rainfall year equal to long-term average rainfall. The adjustments
shall be based on a peer- and stakeholder-reviewed hydrologic analysis (e.g., modeling). Potential mitigation for
measured well interferences may include compensation to the private well-owners for increased power costs,
lowering the pumps in the wells, deepening or replacing the wells, or curtailment of Project pumping and
groundwater use should these actions fail to mitigate the impact. The Well Report shall be subject to peer review by
a consulting hydrogeologist retained by the County (and paid for by the Project Sponsor) and review by the Contra
Costa County Department of Conservation and Community Development Division, and stakeholders in the basin,
which may require additional technical analysis, monitoring well or pump testing if the findings of the report are
not sufficiently conclusive.
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Sincerely,

John Fio
Principal Hydrologist

Steven Deverel, Ph.D., P.G.
Principal Hydrologist

Attachments:
1.
2.
3.
4.

Ulrech well water level measurements (1 page).
Relationship between Tassajara Creek flow and local rainfall (2 pages).
Well logs (19 pages).
Letters from local well-drillers (2 pages).
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Definitions

Note: definitions for terms used in this letter are set forth below.
Aquifer: a rock unit or sediment bed that yields usable quantities of water to a well, spring, or creek.
Hydraulic Conductivity: a property of an aquifer that determines the rate the aquifer can transmit water.
It is sometimes referred to as “aquifer conductivity.”
Aquifer Storage: the volume of water stored in an aquifer.
Aquifer Test: A controlled test used to estimate the water transmitting and storage properties of an
aquifer. Frequently it entails pumping a well at a constant rate for a period ranging from several hours to
several days and measuring the water level changes in the pumped well and in observation wells located
variable distances from the pumped well. The water levels are measured during the pumping period as
the depth to water increases (water levels decline), and after the pump is turned off during the recovery
period when the depth to water decreases (water levels rise). The rate and magnitude of water level
change is analyzed to estimate aquifer conductivity (hydraulic conductivity) and storage in the vicinity of
the pumped well and observation wells.
Drawdown: The difference between the groundwater level at any time and the position at which the
water level would have been if groundwater had not been extracted.
Groundwater Budget: Quantitative volumetric description of the balance between principal water
inflow and outflow components of a defined aquifer volume.
Groundwater Flow Model: Typically refers to computer models of the groundwater system used to
quantify groundwater-flow and project changes in groundwater-flow and storage resulting from a
change in hydrologic conditions.
Heterogeneity (Spatial Variability): In heterogeneous formations, hydraulic properties vary spatially (the
distribution of hydraulic properties is variable). For example, the water transmitting property of the
aquifer is distributed due to variable aquifer thickness, sediment types and grain-size distribution,
porosity, and degree of sediment cementation.
Hydraulic Gradient: A measure of the potential for fluid flow. In groundwater investigations, it is
calculated as the difference in the water level elevation at two locations divided by their distance of
separation.
Leakage: The water within a lake, river, or creek that percolates into the subsurface and contributes to
groundwater recharge.
Pumping Test: Test conducted on well pumps to determine well efficiency and yield, but also can refer
to what is more appropriately referred to as an “Aquifer Test.” (See explanation above.)
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Rainfall Recharge: The fraction of total rainfall that infiltrates land surface and percolates downward
past plant roots and is intercepted by the groundwater table.
Static Water Level: Water level in a well that has not been pumped for a period of time sufficient for
recharge to restore the water level in the well and recover near to its pre-pumped position.
Temporal Frequency: The number of repetitions of a process, for example rainfall events or water level
measurements, which occur in a specified unit of time.
Well Completion Report: Drawings and written specifications that document a completed well. It may
include, but is not limited to, well casing material and diameter, total boring and casing depth, well
casing perforated intervals, construction method and materials, well acceptance test results (well yield
test), a description of the drill cuttings documenting the geologic materials encountered with depth in
constructing the well borehole, and geophysical logs.
Well Yield: The sustainable pumping rate of a well during a specified length of time (commonly around 8
hours) and is determined by the aquifer characteristics, well construction, and pump design and
condition.
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ATTACHMENT 1
Email from Jon Ulrech, 7101 Camino Tassajara, to Bill Newman on September 10, 2014

Bill here is the data I have for the capped well.
Well has never been pumped, or used, and is capped at the west boundary of the property, at 7101
Camino Tassajara Rd.
Well casing dia. = 8.0 in.
Well Total Depth approx. ~ 88.5 ft. +/-

7/16/2010

Depth-to-water from ground level = 18.06 ft.

6/12/2012

Depth-to-water from ground level = 19.60 ft.

3/27/2014

Depth-to-water from ground level = 20.30 ft.

9/9/2014

Depth-to-water from ground level = 23.06 ft.

In 4 years this well has dropped approx. 5 ft. of the static water level. not being pumped.
in 2 years this well has dropped approx. 3.46 ft. of the static water level.
I the last 6 months this well has dropped approx. 2.76 ft.
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ATTACHMENT 2

From: DWR, 1974, "Evaluation of Ground Water
Resources: Livermore and Sunol Valleys," Bulletin
118-2.
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ATTACHMENT 2
Table 1. Annual Surface Water
Discharge, Tassajara Creek
Water
Year
1915
1916
1917
1918
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1979
1980
1981
1982
1983
Average

Annual
Livermore
Discharge,
Rainfall, in
AFY
3764
19.51
9054
20.86
994
10.18
184
14.41
1943
13.33
1905
14
1195
14.42
0
5.21
892
14.56
186
11.51
1851
13.35
872
12.8
47
10.09
23
11.02
1238
13.59
2325
17.56
1622
10.3
8670
24.38
16863
31.98
2823
14.90
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From: Todd Engineers, 2011, "Creekside
Memorial Park Cemetery: Hydrology, Drainage,
and Water Quality."
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From: Glass (1981)
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From: Glass (1981)
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From: Glass (1981)
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From: Glass (1981)
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ATTACHMENT 4
Responses from Chuck Moore of Pacific Coast Well & Pump, Inc., from an email sent on
August 29, 2014.
1.

What is the typical average yield of wells in the Tassajara Valley area?
I can only speak about the one's we service. Roughly 5GPM

2.

What is the typical variation in yield of wells in the area (summer versus winter, or dry
years versus wet years, or current day versus the past)?
1 to 3 GPM

3.

In the EIR for the proposed Creekside Memorial Park cemetery, one of the remedies
suggested for neighbors if their wells run dry is that the cemetery would pay for
“deepening the wells.” Please comment on the following (the more detail the better but
whatever you have would be welcome):
a. What is the average depth of wells (new or existing) in this area?
the ones we work with are 300 to 400 feet

b. Is there water at deeper depths than this average?
I wish I knew

c. How much does it cost per foot to drill for water at these lower depths?
50.00 to 75.00 per ft.

d. How much does it cost to complete a well at these lower depths?
e. In practice, can an existing well be deepened, or would a new well have to be drilled?
New well

f. Does the water quality get worse at lower depths (i.e. are there higher concentrations of
boron, fluorides, chloride, nitrates, etc.?)
not that we are aware of

4.

Please also provide a brief personal biography explaining your background and
experience.
“We are a small family owned and operated business. We started out drilling wells and pump
installs, but over the last 15 years we have been able to expand our services. We now provide
pump install and repairs, water storage tank sales and installation and we also install new septic
fields and tanks. If you have any questions please feel free to contact us.” (from
www.pacificcoastwell.com)
LIC #810579: A-General Engineering, C-57 Well Drilling
Chuck Moore
Pacific Coast Well & Pump, Inc.
925-798-8875
510-918-5940
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