Proposition 1 GWGP Planning Final Application
Attachment 1 – Background
Applicant Name: City of Santa Rosa

FAAST PIN: 39868

Project Title: Freeway Well Planning Project
PROJECT OVERVIEW

The City of Santa Rosa’s (City) Freeway Well is located on a northerly elongated triangular
parcel wedged between Cleveland Avenue and Highway 101, north of College Avenue at
Ridgeway. The parcel includes a stand of redwood trees, the well building, a storage building
(which formerly housed the emergency backup generator for the well), below grade utility vaults
and a small parking area. The property is fenced with a vehicle access gate along the southern
property boundary on Ridgeway Avenue. Figure 1-1, provided on page 7, presents the location
of the former Freeway Well.
The Freeway Well, drilled and constructed in 1957, is a 16-inch diameter by 817-foot deep well
reportedly capable of producing up to 2,000 gallons per minute (gpm). The City operated the well
on a sustained basis at approximately 800 gpm until the Department of Public Health (DPH)
ordered the well shut off in the 1980’s due to the detection of volatile organic compounds (VOCs)
including trichloroethylene (TCE). In 1994, at the request of DPH, the Freeway Well was
physically separated from the City’s distribution system.
Currently there is no comprehensive understanding of the hydrogeologic setting and groundwater
quality conditions in the vicinity of the Freeway Well, particularly as associated with the collective
known release sites. The Union Pacific (formally Southern Pacific) site, located slightly northwest
of the Freeway Well, is likely the largest source of groundwater contamination in the area.
However, the site is located generally cross-gradient of the Freeway Well, and active (very
localized) remediation has been going on at the site for years. Other underground storage tank
releases are documented upgradient and in the vicinity of the Freeway Well such as at the Armory
and Junior College. Based on discussions with staff of the Regional Water Quality Control Board
(RWQCB), due to the commercial/light industrial history of the area, the RWQCB staff believes
there are likely more potential sources to be identified.
Investigation of Sites in the Vicinity

New site-specific lithology and water quality data from the Freeway Well site will be collected
and evaluated during the proposed test hole drilling and installation of the nested monitoring well,
and with the proposed aquifer pumping tests, as discussed in detail in Attachment 5 of the
application, Scope of Work. To the City’s and RWQCB staff’s knowledge, there are no other
projects similar to this planning study proposed, in this vicinity of the City.
To evaluate known and potential water quality risks in the vicinity of the Freeway Well, the City
team will conduct a thorough investigation to compile, inventory and map the most current
information maintained in files at the RWQCB, Santa Rosa Fire Department, and Sonoma County
Environmental Health Department, and reference databases including GeoTracker and EnviroStor.
The area of focus will be within a half mile radius of the Freeway Well. The database will provide
the City with a searchable reference resource, and a key tool to conduct this feasibility study.
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Using the database, the City will prepare a series of visual representations of groundwater conditions
in the Freeway Well vicinity. The maps will be organized by contaminant suite and/or by geographic
organizational sectors (N cross-gradient, E upgradient, S cross-gradient, W downgradient)
surrounding the well, depending on the findings and preferences of the team. The purpose of the
maps will be to visualize regional conditions, identify data/information gaps, and discuss other
relevant issues that may need further investigation by the City and/or RWQCB.
One particular focus will be on determining the state of the SP plume and performance metrics of
the groundwater remediation system(s). Because the site has undergone years of significant
investigation, including assessment of multiple shallow aquifers, and they have closely tracked
pumping performance to maintain hydraulic control of the plume, this information will be very
useful to reference when evaluating other nearby contaminant plumes with less site-specific data.
The City will obtain, review, and locate, as possible, wells from the Department of Water
Resources (DWR) well logs and local driller files that are shown to be located in the vicinity of
the Freeway Well. The information will be added to the database, and these wells may be very
useful to monitor during the proposed constant rate aquifer testing of the Freeway Well, to help
determine radius of influence for the Freeway Well.
Stratigraphic Evaluation

Utilizing the Freeway Well drillers log and additional well logs obtained during our site
investigations, the project team will prepare conceptual geologic cross-sections. The cross-sections
will aid in evaluating stratigraphic continuities and/or discontinuities of water bearing zones.
Approximately two cross sections, likely North-South and East-West, will be developed.
Conduct Hydraulic Pump Test

The City’s Freeway Well is located in the Santa Rosa Valley Groundwater Basin, Santa Rosa Plain
Sub-basin. The sub-basin is approximately 80,000 acres and very complex due to the wide variety
of geologic units in the basin and numerous fault zones in the region. The complexity of the basin
explains why there is significant variability in well yields throughout the basin.
A variety of alluvial, alluvial fan and fluvial terrace deposits blanket the valley floors. These deposits
generally consist of interbedded gravel, sand, silt and clay derived primarily from older sedimentary
and igneous rocks, including volcanic rocks and bedrock units of the Franciscan Complex and Great
Valley Sequence. The thickness of these deposits typically ranges between 50 to 200 feet. Where
sufficient thicknesses exist, alluvial fan deposits are a principal water-bearing unit in the area. These
subsurface conditions have been a target for siting new wells, and it is suspected this condition is why
the Freeway Well had been a high producer (>800 gpm) in the past.
Monitor Wells

Though the Freeway Well was operated for many years before being shut down due to contamination
created by others, the radius of influence during pumping was never monitored or evaluated. Through
review of monitoring well locations in the vicinity during Task 1 of our proposed Scope of Work
(presented in detail in Attachment 5 of the application), and review of DWR well logs and other data
in the files of RWQCB, the project team will identify a target network of additional existing wells
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located at various distances and depths near the Freeway Well to possibly monitor groundwater levels
from. The purpose of identifying these wells is to temporarily install pressure transducers to monitor
changes in groundwater depth during a constant rate pump test of the Freeway Well. The City will
contact the well owners to request permission for temporary monitoring.
Pumping and Water Quality Tests

The project team will design and oversee the completion of a 12-hour step drawdown test and
72-hour constant rate aquifer test of the Freeway Well. The purpose of the step test is to monitor
water levels and production capacity from the Freeway Well, and note the aquifer response
(changes in static water levels) in the monitoring wells. During the pump test, water quality
samples will be collected for Title 22 and volatile organic contaminants.
The pumping test will incorporate the following steps.
•

Install pressure transducers in nearby monitoring wells;

•

Set up pumping equipment at the Freeway Well and connect flow meters and
discharge piping to the City’s sanitary sewer;

•

Install temporary submersible pump (meeting the required specifications for
discharge quantities, depth setting and head), powered by a portable generator;

•

Pump to sewer through the existing well flushing line. The Freeway Well will be
evaluated at four different flow rates for three hours at each flow. During the aquifer
step testing, a flow velocity (spinner test) will also be performed to provide
information on percent flow contribution by Freeway Well zone perforation interval.
After water level recovery, a constant rate flow test will then be conducted for
72 hours. The flow rate and duration will be dependent upon observed well
performance and permit conditions;

•

Analyze the drawdown as measured in the pumping well and nearby monitoring wells
and calculate transmissivity and storativity parameters;

•

Calculate the drawdown design conditions and pump performance and horsepower
requirements;

•

Collect water quality samples prior to shut down;

•

Chlorinate the interior casing of the Freeway Well; and

•

Remove equipment, lock Freeway Well head and secure facility.

Following the pumping test, the data collected will be analyzed.
Again, as discussed in more detail in our Scope of Work provided in Attachment 5 of the application,
with the completion of the Freeway Well aquifer testing, coupled with the other data and input from
the RWQCB, Division of Drinking Water and the State Water Resources Control Board, the City
will prepare a feasibility assessment (assessment) for rehabilitating/reactivating, retrofitting and or
replacing the Freeway Well. The assessment will include the following components:
•

Chronologic history of the well site and well;
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•

Quantification of ongoing impact to City from loss of the Freeway Well;

•

Summary of other key considerations for future operation of the Freeway Well;

•

Logistical/ Risk of moving or alternating existing contaminant plume;

•

Public acceptance;

•

Operational/Upgrades;

•

Cost-Benefit analysis; and

•

Recommendations for next steps.

Groundwater Basin Description

The City’s former Freeway Well, located at 1304 Cleveland Avenue (APN 012-085-001), is both
within the City and within the Santa Rosa Plain Sub-basin of the Santa Rosa Valley
Groundwater Basin, at the confluence of the Santa Rosa, Bennett, and Rincon Valleys.
The Santa Rosa Valley Groundwater Basin is one of the largest groundwater basins in DWR’s
North Coast Hydrologic Region and occupies a northwest-trending structural depression in the
southern part of the Coast Ranges of Northern California in Sonoma County. This depression divides
the Mendocino Range on the west from the Mayacamas and Sonoma Mountains on the east. The
Santa Rosa Valley Groundwater Basin has three sub-basins: the Healdsburg Sub-basin, the
Santa Rosa Plain Sub-basin, and the Rincon Valley Sub-basin.
The Santa Rosa Plain Sub-basin (DWR Groundwater Basin Number 1-55.01) covers an area of
80,000 acres, or approximately 125 square miles. It is the largest sub-basin of the
Santa Rosa Valley Groundwater Basin and is characterized by low relief with an average ground
surface elevation of approximately 145 feet above mean sea level. The Sub-basin is approximately
22 miles long and 0.2 miles wide at the northern end, approximately 9 miles wide through the
Santa Rosa area, and about 6 miles wide at the south end of the plain near the City of Cotati. The
Santa Rosa Plain Sub-basin is bounded on the northwest by the Russian River plain approximately
one mile south of the City of Healdsburg and Healdsburg Sub-basin. Mountains of the
Mendocino Range flank the remaining western boundary. The southern end of the sub-basin is
marked by a series of low hills, which form a drainage divide that separates the Santa Rosa Valley
from the Petaluma Valley basin south of Cotati. The eastern sub-basin boundary is formed by the
Sonoma Mountains south of Santa Rosa and the Mayacamas Mountains north of Santa Rosa.
The Santa Rosa Plain Sub-basin is drained principally by the Santa Rosa and Mark West Creeks
that flow westward into the Laguna de Santa Rosa. The Laguna de Santa Rosa flows northward
and discharges into the Russian River. Annual precipitation in the Santa Rosa Plain ranges from
approximately 28 inches in the south to about 40 inches in the north. Regional groundwater flows
generally toward the west, although some northwest and south by southwest flow occurs in the
shallow aquifer.
Water Quantity Issues within the Basin

The Santa Rosa Plan Sub-basin is not an adjudicated groundwater basin and has not been identified
as (and is not anticipated to become) an overdrafted basin. DWR Bulletin 118 updated in February
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2004 states that the Santa Rosa Plain “as a whole is about in balance, with increased groundwater
levels in the northeast contrasting with decreased groundwater levels in the south.” A majority of
the wells actively monitored by DWR located throughout the sub-basin have demonstrated fairly
stable groundwater levels, indicating that the sub-basin is not being overdrafted. The U.S.
Geological Survey Simulation of Groundwater and Surface Water Resources of the Santa Rosa
Plain Watershed (2014) confirmed the Santa Rosa Plain Groundwater Water Basin appears to be
in balance and long-term groundwater levels are essentially stable.
Groundwater in the Santa Rosa Plain Sub-basin underlying the City’s service area generally meets
primary and secondary drinking water standards for municipal use. The City has two potable water
production wells (Farmers Lane Wells No. 1 and 2), which have historically exhibited slightly
elevated concentrations of iron and manganese, exceeding secondary drinking water standards. The
City constructed and operates an onsite treatment system at the Farmers Lane well facility to remove
iron and manganese from extracted groundwater before entering the City’s distribution system.
Groundwater within the proposed Planning Project area has tested positive for VOCs (discussed
in more detail below). VOCs were discovered in the City’s Freeway Well in 1984, and the City
had to discontinue using the well (and the well has been offline since that time).
Beneficial Uses in the Project Area

Beneficial uses of groundwater include baseflow to streams and surface water bodies, and water
supply. Nearly 90 miles of streams flow through Santa Rosa, generally starting in the eastern
foothills and flowing westerly through the City to the Laguna de Santa Rosa (which flows to the
Russian River and Pacific Ocean). Within the Santa Rosa Plain Sub-basin, there are over
12,000 permitted wells. Several public and private water purveyors, including the City, use
groundwater within the Santa Rosa Plain sub-basin for domestic, commercial, industrial, or
irrigation purposes. The City’s GIS system shows 2,440 known private wells, 2,379 probable
wells, and 1,029 possible private wells within the City's urban growth boundary, with 6 known,
3 probable, and 8 possible private wells within 1,000 feet of the Freeway Well site.
The City currently operates two production wells, three emergency supply wells, and one irrigation
well. The City also owns four inactive wells (including the Freeway Well) and has installed nine
test borings in an effort to locate viable sites for 10-20 additional wells to provide an emergency
groundwater supply. For over three decades (1950s-1980s), the Freeway Well served as a highly
productive City water supply well, producing about 750-800 gpm of high quality groundwater that
required no treatment. The City has not been able to use this well since the 1980s due to
groundwater contamination from nearby sites.
Ongoing Efforts to Address Issues within Groundwater Basin

Public and private municipal water purveyors and the Sonoma County Water Agency (SCWA) are
working collectively to better understand and sustainably manage regional groundwater resources.
Key efforts in recent years include (a) regional participation in the US Geological Survey’s
eight-year cooperative study of the Santa Rosa Plain Sub-basin, (b) regional development of an
AB 3030 non-regulatory groundwater management plan for the Santa Rosa Plain sub-basin,
(c) City development and adoption of a municipal Groundwater Master Plan, (d) coordinated
regional compliance with the California Statewide Groundwater Elevation Monitoring
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(CASGEM) Program, (e) coordinated regional efforts to monitor salt and nutrients in groundwater,
and (f) regional formation of the Santa Rosa Plain Groundwater Sustainability Agency in
compliance with California's Sustainable Groundwater Management Act (SGMA).
In addition, the RWQCB oversees regulatory compliance for remediation of contaminated
groundwater. The North Coast office has issued a number of Cleanup and Abatement Orders in
the 1990s and early 2000s.
Chemicals of Concern

Contamination from VOCs was first discovered in the Freeway Well during routine water quality
testing in November 1984. The test results were 0.2 µg/L of 1,2,2-dichlorobenzene, 0.1 µg/L of
1,4-dichlorobenzene, 0.2 µg/L of Tetrachloroethane, and 0.2 µg/L of 1,1,2-trichloroethane. The
City gave public notice in July 1986 and resampled the well in October 1987, finding TCE levels
remained essentially the same.
The well was most recently sampled on October 4, 2013. The results are listed in Table 1-1.
Table 1-1. Groundwater Sample Analytical Results for Freeway Well
VOCs, μg/L(a)
Depth,
feet

Sample
ID

1,1Dichloroethene(b)

Freon 113

Toluene

118

FW-118’

3.1

12(c)

ND>0.50

18

14.4

290

3.0

12(c)

ND>0.50

17

13.9

260

4.1

16(c)

0.67

22

13.8

280

3.9

16(c)

0.79

22

13.9

280

4.2

17(c)

0.81

24

13.6

280

4.2

16(c)

0.90

24

13.6

290

3.6

13(c)

0.87

20

14.2

280

3.4

11(c)

1.0

19

13.7

280
500(d)
-

178
278
343
414
458
498
590

FW-178’
FW-278’
FW-343’
FW-414’
FW-458’
FW-498’
FW-590’

TriChloride,
chloroethene(b)
mg/L

USEPA MCL

7

-

1,000

5

250(d)

CA MCL

6

-

150

5

-

TDS,
mg/L

VOCs = volatile organic compounds
μg/L = micrograms per liter (parts per billion)
mg/L = milligrams per liter (parts per million)
TDS = total dissolved solids
ND = Not detected at or above the respective reporting limit
USEPA MCL = Maximum Contaminant Levels for Drinking Water (US Environmental Protection Agency, 2009)
CA MCL = Maximum Contaminant Levels for Drinking Water (State of California, 2014)
(a)
(b)

(c)

(d)

All other VOCs not detected at or above the respective reporting limit
1,1-Dichloroethene is also referred to as 1,1-Dichloroethylene (1,1-DCE); Trichloroethene is also referred to as
Trichloroethylene (TCE) and 1,1,2-Trichloroethylene
Laboratory qualifier: “Batch LFM/D or MS/D outside acceptance limits. Data is accepted based on passing method required
LFB and/or QCS/LCS”
Secondary MCL: non-enforceable guidelines regarding contaminants that may cause cosmetic effects (such as skin or tooth
discoloration) or aesthetic effects (such as taste, odor, or color) in drinking water.
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As a result of discovering VOC contamination in the 1980s, the City halted water production at
the Freeway Well. In 1994 the City physically disconnected the Freeway Well from the City’s
water distribution system at the direction of the Department of Public Health (now called the
Division of Drinking Water, (DDW)). While the RWQCB does not know for certain the source of
the Freeway Well contamination, it appears likely to be from nearby sites (discussed below).
In addition, TCE, and DCE, Freon, and benzene have been found in a plume being treated by
Union Pacific (99 Frances Ave). Heavy metals, petroleum hydrocarbons, and TCE were found in
the soil and groundwater at the nearby Bradley site (1143 Briggs Ave). RWQCB has also identified
2 other sites within approximately 1,000 feet of the Freeway Well, and a more distant upgradient
site (Crown Cleaners at 1975 Mendocino Avenue) which have tested positive for VOCs.
Location of Site Relative to Major Features within Surrounding Area

The Freeway Well property is a flat, triangular-shaped 0.23-acre parcel bordered on all sides by
roadways, including Cleveland Avenue along the west side (running north-south), Ridgway
Avenue along the south side (running east-west) and State Highway 101 along the east side
(running north-south) as shown in Figure 1-1.

Figure 1-1. Freeway Well Site, 1304 Cleveland Avenue
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The surrounding area is urban. The general vicinity includes retail shops and businesses, light
industrial development, and residential neighborhoods (Figure 1-2). Properties across the street to
the north, west, and south are zoned Retail & Business. Areas just beyond this to the west, northwest,
and southwest are zoned Light Industrial, and then Business Park beyond that. Areas further south
of the property are zoned Medium Density Residential. Across Highway 101, areas to the east and
northeast are zoned Public/Institutional, and areas to the southeast are zoned Low Density
Residential and Medium Density Residential.

Figure 1-2. Land Use Zoning Around Freeway Well Site

Physical Features of Site, Current Site Conditions and Land Use

The site includes two buildings housing the well facility and a storage shed (that used to house the
back-up generator for the well), a paved driveway and parking area, and mature trees. The property
is fully fenced for security (Figures 1-3 and 1-4).
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Figure 1-3. View of site facing east,
from Cleveland Ave

Figure 1-4. View of site facing north,
from Ridgway Avenue

Historical Operations at or near Site

In January and February of 1957, the City installed the Freeway Well to a depth of 817 feet at the
current site for urban water supply. The site continued to serve a highly productive water supply
facility until the City discovered groundwater contamination and discontinued using the Freeway
Well in the 1980s. The facility was completely disconnected from the City’s water distribution
system in 1994. The City continues to own the site but no longer operates the well.
According to aerial photographs from 1963, it appears land use in the vicinity of the Freeway
Well property was much as it is today, with light industrial development, retail shops, and
residential neighborhoods.
Known or Suspected Releases of Contamination

The Freeway Well site has no known or suspected releases of contamination on the property.
Multiple Cleanup and Abatement Orders have been issued by the North Coast RWQCB for the
area around the Freeway Well site from the late 1980s to mid-2000s. Although multiple
responsible parties were identified, only one is continuing to provide remediation (Union Pacific
Railroad). The remaining parties no longer exist or are insolvent.
Union Pacific Railroad is the responsible party for the former Southern Pacific Transportation site
(99 Francis Street) and has operated active groundwater remediation there since 1994.
Union Pacific installed over 35 monitoring wells, operates 14 groundwater extraction wells in
three water bearing zones (15-30 feet, 30-50 feet, 50-70 feet below surface), and manages the
Ground Extraction and Treatment System (air stripper) to remove VOCs from extracted
groundwater. Effluent water from the treatment system is discharged to an open flood control
channel at the north end of the sit, which flows to Steele Creek. The average flow rate for treatment
is 17.3 gpm. The maximum design flow rate is 30 gpm. At this point, it is expected that the
remediation system will be operated in perpetuity.
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Bradley has been identified as a responsible party for releases of metal, petroleum, and VOCs on
a nearby property (1143 Briggs Avenue, APNs 037-012-003 and 037-012-008). Bradley installed
an impermeable cap on the site. No groundwater cleanup has occurred, and no further work by
Bradley is anticipated due to insolvency.
Additional contaminated sites in the area have been identified by the North Coast RWQCB staff.
These sites have not had ongoing treatment as the responsible parties no longer exist or are insolvent.
Additional potential sources include the National Guard Armory, a CalFire maintenance facility
and the Santa Rosa Junior College all of which are located upgradient of the Freeway Well on the
east side of Highway 101. There are also other potential downgradient sources in the light
industrial areas along Foley Street, Francis Street and Ridgeway Avenue.
Planning Project Approach to these Issues

The Freeway Well Planning Project will examine the area around the Freeway Well to more fully
characterize the groundwater contamination problem, better understand the lithology and deep
aquifer hydrology, and provide additional groundwater sampling and data analysis to develop
alternatives for groundwater cleanup and/or groundwater protection.
Regulatory Agency Roles and Responsibilities

The California RWQCB – North Coast Region is the lead agency in regards to addressing
groundwater quality assessments, cleanups and monitoring for the area of Santa Rosa that includes
the Freeway Well. The Basin Plan is the RWQCB’s master water quality control planning
document designating beneficial uses and water quality objectives for waters of the State,
including surface waters and groundwater. Basin Plans are mandated by both the Federal
Clean Water Act and the State Porter-Cologne Water Quality Act. The RWQCB has issued and is
overseeing implementation of Cleanup and Abatement Orders for unauthorized release sites in the
vicinity of the Freeway Well. The City has been working closely with the RWQCB to develop a
valuable and collaborative approach for the Freeway Well feasibility study.
The California State Water Resources Control Board Division of Drinking Water (DDW) regulates
public drinking water systems in California. The DDW Northern California Field Operations
Branch located in Santa Rosa is responsible for the enforcement of the federal and California Safe
Drinking Water Acts and the regulatory oversight of public water systems to assure the delivery
of safe drinking water. DDW staff have worked with and continue to work with their colleagues
in the RWQCB and US Environmental Protection Agency, as well as with a wide variety of other
parties interested in the protection of drinking water supplies. DDW staff have also provided input
to evaluating options for studying the Freeway Well, and the City plans to work closely with them
in the completion of the feasibility study.
The Sonoma County Permit and Resource Management Department Division of Well and Septic
Systems reviews and permits installation and abandonment of groundwater wells including
municipal water supply wells. The Sonoma County Department of Health Services (DHS) issues
geotechnical and environmental drilling permits for subsurface assessments of soil and water
contamination in Sonoma County. The test boring/monitoring well proposed for this feasibility
study will include review and permit conditions from the DHS.
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The Santa Rosa Fire Department (SRFD) manages and permits hazardous materials storage,
transport and on-site use including installation, operation and removal of above- and below-ground
storage tanks, over-excavation, review of Phase I and Phase II environmental site assessments and
cleanup plans involving excavation of contaminated materials, and emergency response. The
SRFD may have informative files for businesses in the area that formerly or currently store and/or
handle hazardous materials.
The Bay Area Air Quality Management District (BAAQMD) regulates stationary sources of air
pollution for the Santa Rosa area, including underground storage tank removal and emissions from
soil and groundwater remediation systems. The proposed feasibility study and associated field
work will not require a permit from the BAAQMD.
Non-Regulatory Agency Roles and Responsibilities

The SCWA is responsible for management activities related to its core functions of water delivery,
including the City, groundwater management as a lead agency for CASGEM reporting to the State
and facilitating the formation of the Santa Rosa Plain Watershed Groundwater Sustainability
Agency, wastewater management for areas outside of Santa Rosa, flood protection, and
environmental sustainability. The SCWA prepared a letter of support for this feasibility study that
is included in Attachment 1.A.
The Freeway Well is located in the Santa Rosa Plain Groundwater Management Plan Area as
defined by the Santa Rosa Plain Watershed Groundwater Management Plan completed in 2014
under the authority of the California Water Code (§ 10750 – 10756). The Santa Rosa
Plain Groundwater Sustainability Agency will oversee development and implementation of the
Groundwater Sustainability Plan for this area.
The North Coast Resource Partnership (NCRP) is a coalition of Tribes and counties working
together on integrated regional planning and project implementation to enhance natural resources,
build infrastructure, local economies and community health in the north coast of California. The
NCRP - initially known as the North Coast Integrated Regional Water Management Plan – has
been in existence since 2004, and has focused on ensuring clean and reliable drinking water
supplies, watershed health, energy independence, climate adaptation and economic vitality. The
North Coast Region, which includes Santa Rosa, comprises over 19,000 square miles and
12 percent of the landscape of California and is home to source watershed areas for much of the
state’s drinking water and agricultural water supplies. Though not a regulatory coalition, the NCRP
may have an interest in the results of this feasibility study.
The City has been a member of the Russian River Watershed Association (RRWA) since its
founding in 2004. The RRWA is a coalition of eleven cities, counties and special districts in the
Russian River Watershed that have come together to coordinate regional programs for clean water,
habitat restoration and watershed enhancement. The goal of restoring the groundwater resource in
the Freeway Well vicinity for future water supply is consistent with RRWA objectives, so the
RRWA has prepared a letter of support that is included in Attachment 1.A.
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EXPERIENCE AND KNOWLEDGE

Attached hereto as Attachment 1.B.
RESPONSIBLE PARTIES AND POTENTIALLY RESPONSIBLE PARTIES

The project team has researched identified responsible parties (RP's) in the area surrounding the
Freeway Well. A summary of RP's, parcel, contaminants of concern (COC’s), estimated plume
extents and status is provided in Table 1-2.
Table 1-2. Documented Contaminate Release Sites in Vicinity of Freeway Well
General Information
Responsible
Party

Plume Source

Contaminants
Type

Estimated Plume Extent and Status
Length,
ft

Depth,
bgs

COC

~Max. [COC]

3,240

150+

Assessment Status

Southern Pacific
Transportation Co.

99 Francis Street
(APN 037-012-011)

CVOC

TCE;
1,1-DCE

TCE: 6,800 µg/L
1,1-DCE:
2,900 µg/L

Richard L.
Bradley

1143 Briggs Avenue
(APN 037-012-008)

CVOC

TCE

<100 µg/L to
50,100 µg/L

1,530

10-70+

Southern Pacific
Transportation Co.

1105 Briggs Avenue
(APN 037-012-010)

CVOC

PCE; TCE;
1,1-DCE

PCE: 1.1 µg/L
TCE: 3,150 µg/L
1,1-DCE: 1,610 µg/L

1,350

79

Lateral/vertical extent not
defined

A-1 Equipment
Rentals

458 W. College Avenue
(APN 010-441-011)

VOC, CVOC

CB

150 µg/L

225

21

Lateral/vertical extent not
defined

Peter Pan
Cleaners

2231 Mendocino Avenue
(APN 180-230-013)

VOC, CVOC,
MTBE

PCE; TCE;
1,2-DCE

PCE; 13,000 µg/L

2,880

Unknown

DTSC lead agency due to
indoor air concerns

Crown Cleaners

1975 Mendocino Avenue
(APN 180-300-030)

CVOC
(Potential)

PCE; TCE

Unknown

N/A

Unknown

Vertical/lateral extent not
defined

U-Save Cleaners

600 Lewis Road
(APN 180-340-070)

CVOC
(Potential)

PCE

Unknown

N/A

N/A

Not assessed

Pegg Oil Co.

21 Frances Street
(APN 012-081-020)

TPH-mo, ho,
wo; VOC
(Potential)

Unknown

Unknown

N/A

N/A

Not assessed

APN = Assessor's Parcel Number

TPH = Total Petroleum Hydrocarbons

bgs = Below Ground Surface

TPH-ho = TPH in the Hydraulic Oil range of organics

CB = Chlorobenzene

TPH-mo = TPH in the Motor Oil range of organics

CVOC = Chlorinated Volatile Organic Compounds

TPH-wo = TPH in the Waste Oil range of organics

ft = feet

VOC = Volatile Organic Compounds

N/A = Not Applicable

µg/L = micrograms per liter

PCE = Tetrachloroethylene

1,1-DCE = 1,1-Dichloroethene

Vertical extent not defined;
plume controlled by
groundwater extraction
Lateral/vertical extent not
defined; Off-Site sources to
N, E, NE; Cap planned for
source area per NCRWQCB

TCE = Trichloroethylene
Note: GeoTracker website accessed June 1 - 15, 2014. Selected NCRWQCB files accessed on June 9, 2014 subsequent to meeting with Mr. Dave Parson. All distances are approximate and
based on third-party documents; not a product of survey and not verified by SCS Engineers.

During this Planning Project, the project team will work closely with the RWQCB to further
inventory, geo-reference and update status of the sites and associated RP's. The RWQCB has studied
this area closely over the past 20 years due, in part, to the impact on the Freeway Well. Consequently,
the RWQCB files and interviews with experienced case workers will be invaluable to the
comprehensiveness of this Planning Project. Other RP's have been identified in the area that have
cases that have been investigated and, if necessary, remediated to a point of receiving a No Further
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Action (NFA) status. As most of these cases involve a degree of legacy contamination left in place,
these cases will also be reviewed and included in the RP sites overview and evaluation.
Status

Union Pacific Railroad (UPR) is the responsible party for the former Southern Pacific
Transportation site located at 99 Francis Street and 1105 Briggs Avenue (RB case No's 1NSR078
and 1NSR231). UPR has operated active groundwater remediation since 1994, including installing
35 monitoring wells, operating 14 groundwater extraction wells in three water bearing zones
(15-30 feet, 30-50 feet, 50-70 feet below surface), and managing the groundwater extraction and
treatment (air stripper) system to remove VOCs from extracted groundwater. The remediation
system is designed to hydraulically control the contaminated groundwater to not migrate further,
so it is anticipated that unless the remediation is significantly enhanced or intensified, the system
will be operating in perpetuity. Though this groundwater contaminant plume is significant, the site
is located downgradient of the Freeway Well site.
Richard L. Bradley has been identified as a RP (RB case #1NSR15) for releases primarily of VOCs
on a nearby property (1143 Briggs Ave). The site is approximately 1.5 acres that was historically
used as a junkyard and scrap metal recycling facility. The RP installed two monitoring wells on
the property in 1991 and abandoned them in 2014. In 2015, an impermeable cap was placed on the
site. There is no record of further groundwater assessment or cleanup.
Although located more than a half mile upgradient (northeast) of the Freeway Well site, there are
three active dry cleaner sites located within approximately 1,200 feet of each other. The Peter Pan
Cleaners site (RB case #1NSR390) has documented chlorinated VOCs that have migrated a
significant distance from the reported source. Remediation has been conducted at the site since
approximately 2010. U-Save Cleaners (RB case #1NSR391) is currently under investigation, and
Crown Cleaners (RB case #1NSR392) operators have not responded to repeated requests for
information from the RWQCB.
Other additional potential sources located upgradient of the Freeway Well on the east side of
Highway 101 including the National Guard Armory, a CalFire maintenance facility and the Santa
Rosa Junior College. There are also other potential downgradient sources in the light industrial
areas along Foley Street, Francis Street and Ridgeway Avenue. Figure 1-5 shows locations of
documented release sites (open and closed cases) within 1000 feet, 2000 feet and one-half mile of
the Freeway Well.
There may be additional contaminated sites in the area have been identified by the RWQCB staff.
These sites may be considered inactive, closed, or have not complied with requests for additional
information or action as the responsible parties are not responsive or are insolvent. This feasibility
study will attempt to inventory and geo-reference information from these sites.
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Relationships with Other Projects

Figure 1-5, (attached at the end of this section, was prepared by the project team to show the area
surrounding the Freeway Well site including location of RP’s and extent of known contaminant
plumes. The predominant groundwater flow direction in the area is toward the southwest. As shown
on Figure 1-5, contaminant plumes have migrated toward the southwest, consistent with the regional
topographical groundwater flow direction. Based on this map, there are no known contaminant
plumes that directly intersect the Freeway Well. However, VOC plumes are present from a distant
upgradient source (Crown Cleaners) and a cross/downgradient source (Southern Pacific). But it is
possible other sources will be flagged as potential sources based on review of files and input from
RWQCB staff.
Most of the data generated from the listed sites was for the purposes of addressing regulatory
concerns or demonstrating compliance for issues specific to the parcels where the sources are
located. The City is not aware of other data collection and study efforts that have been completed
to look at other potential orphan sources or legacy contamination from leading edge and/or legacy
plumes. VOC’s have been detected in the Freeway Well water; however, the source(s) is not clear.
The Southern Pacific site is located downgradient and the Crown Cleaners source is located over
a half mile upgradient. Creation of this geodatabase and study will be a central tool in determining
the feasibility of restoring the Freeway Well resource area, as well as provide a foundation or
reference for evaluating cleanup options for other sites in the vicinity.
Summary of Existing Data

The Freeway Well has been inactive since it was disconnected from the City system in 1994. In
2013, the City removed the turbine pump to conduct investigatory work and install a new secure
well head vault (Figure 1-6, below).

Figure 1-6. Freeway well surface enclosure with
transducer and desiccant pack
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The turbine pump intake depth was formerly located at approximately 290 feet below ground
surface, just above where the well diameter reduces to 10 inches at a depth of 320 feet, as specified
on the drillers log. The drillers’ well log also indicates (copy included as Figure 1-7 at the end of
this section) that well perforations were located as follows:
•

197 feet – 400 feet

•

440 feet – 480 feet

•

520 feet – 650 feet

•

670 feet – 700 feet

•

740 feet – 817 feet

According to the drillers’ log, “¾-inch gravel to pea” extends from the bottom of a concrete surface
seal at 38 feet to the depth of the well at 817 feet.
The new well head accommodated installation of a pressure transducer to monitor groundwater
levels. Daily groundwater elevation data has been stored and downloaded from the Freeway Well
twice a year since 2013 for CASGEM reporting.
A downhole wireline video camera well survey was also conducted in the Freeway Well in 2013.
The survey was performed to assess well construction, identify features, and to assess the general
condition of the well casing interior. The water level was measured from the top of casing
(148.68 feet AMSL). The following is a summary of the survey findings:
•

Static Water Level: 38.5 feet

•

Water Surface Condition: Clean

•

Water Clarity: Clear w/ particulates

•

Build-Up on Casing: Moderate to heavy

Based on the review of the video survey and the well construction log, the well is constructed of
15.5-inch diameter steel casing at the surface with a tapered reduction to 10-inch diameter at
294 feet below surface. This observed field data is not exactly consistent with the information
provided on the Freeway Well log. The drillers’ well completion log indicates that the well is
completed at a depth of 817 feet below surface, but the video survey observed a bottom of soft fill
at 636 feet below surface.
Following the camera survey, depth-discrete water samples were collected by BEEST on
October 4, 2013. The results were previously provided in Table 1-1.
Potential Source Areas

For preparation of this application, the proposed project team reviewed the status of known or
suspected release sites and their most recent available data on GeoTracker and EnviroStor.
The project team has also been in close contact with RWQCB staff to request any updates that may
not yet be uploaded to either of the State databases, or additional reports.
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As discussed and summarized above, several significant sources of VOCs in groundwater are
located in the topographic downgradient groundwater flow direction from the Freeway Well. One
known and possibly two additional VOC sources are located upgradient of the Freeway Well;
however, at a distance exceeding a half mile. Numerous sources of petroleum hydrocarbons are
located in the vicinity of the Freeway Well, including upgradient (across Highway 101). Most of
the significant cases have had subsurface investigations, cleanup (if necessary), and long-term
monitoring conducted and data collected. The Planning Project will benefit from compiling and
organizing this data, including COC isoconcentration maps, groundwater flow direction maps,
regional groundwater flow direction maps, soil and soil gas analytical data, hydrogeologic and
stratigraphic cross-sections and more. Over the two years projected for completion of this
feasibility study, it is also possible new data from new potential sources areas will be generated by
new RP’s identified by the RWQCB which can be included in this study.
Data Collection

Data and information gathering for this project will populate a query able geodatabase specific to
the Freeway Well area. The database can be organized by plan view as well as depth interval so
that aquifer zones can be distinguished and evaluated individually or collectively. In order for the
City to determine the feasibility of restoring this water supply resource, the data from sites in the
area needs to be organized so that cross referencing depths, stratigraphy, potentiometric surface,
constituent of concern, screened intervals and other aspects is possible.
With the Freeway Well geodatabase, new data collected from the test boring/nested monitoring
well, hydraulic testing and elevation monitoring of wells in the vicinity can be added in a relational
context and evaluated accordingly. Completing this data compilation and geodatabase provides a
critical tool for studying the feasibility of restoring the Freeway Well resource.
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Figure 1-7. Freeway Well Well Log
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August 4, 2017

SENT VIA: EMAIL

Mr. Robert Reeves, P.G.
Senior Engineering Geologist
Division of Financial Assistance
State Water Resources Control Board
Proposition 1 Grant Program
1001 I Street, 17th Floor
Sacramento, CA 95814
SUBJECT: Letter of Support for City of Santa Rosa’s Proposition 1 Grant Proposal
for a Feasibility Study of the City’s Former Freeway Well
Dear Mr. Reeves and Proposition 1 Grant Proposal Reviewers:
I am writing on behalf of the Russian River Watershed Association (RRWA) to
express our support for the City of Santa Rosa’s (City) Freeway Well Feasibility
Study (Feasibility Study), as proposed to the State Water Resources Control
Board’s Proposition 1 Grant Program. RRWA formed in 2003 and is a coalition
of 11 cities, counties, and agencies within the Russian River watershed that work
together for clean water, habitat restoration, and watershed enhancement.
RRWA encourages and supports the City’s efforts to better understand the site
specific hydrogeologic conditions which exist at the vicinity of the former Freeway
well site. The City has had to discontinue use of this well and disconnect it from
the distribution system due to the presence of volatile organic compounds, and the
contributing sources have not all been identified at this time. Therefore, the City’s
proposed Feasibility Study to gather background information regarding known
release sites, mapping and evaluating lithology described in existing well logs, and
other aquifer testing and zone sampling from the Freeway well itself will provide
valuable data for use by the City, and will increase the general understanding of the
region’s groundwater basin.
RRWA appreciates the opportunity to advocate for the City’s Proposition 1 Grant
application and proposal to conduct a Feasibility Study of the City’s former
Freeway Well, and encourages the State Water Resources Control Board to support
this Study.
Sincerely,

Mark Landman, Chair, RRWA Board of Directors
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Attachment 3 – Team Experience
Applicant Name: City of Santa Rosa

FAAST PIN: 39868

Project Title: Freeway Well Planning Project
For the City of Santa Rosa’s (City’s) Freeway Well Feasibility Study Proposition 1 Grant
application, Jennifer Burke of the City will serve as the overall Project Manager, supported by
Colin Close of the City who will serve as the Grant Administrator, and Gerry Nakano of West
Yost Associates who will lead the technical team’s efforts.
The City’s proposed team is shown in the following organization chart. Brief team qualifications
and relevant project experience are summarized on the following pages. And focused resumes are
provided at the end of this section.
TEAM ORGANIZATION
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Key Team Member Qualifications
TEAM ROLE / QUALIFICATION

Jennifer Burke
Project Manager

Jennifer has 15 years of experience in the water resources field. She currently
manages the City’s Water and Engineering Resources Division, which includes Asset
Management, Water Engineering Services, Water Use Efficiency, Water Resources
Planning and Energy and Sustainability. She is responsible for the development of
the City’s water supply program, including development of emergency groundwater
supply and long range planning. She is responsible for ensuring compliance with
water related regulations and for managing the Water Department’s annual Capital
Improvement Program. She was the City’s project manager for the development of
the City’s 2013 Groundwater Master Plan, is the program manager for the City’s
implementation of the Groundwater Master Plan and Emergency Groundwater
Program, and is responsible for the City’s compliance with the Sustainable
Groundwater Management Act (SGMA), including representing the City in the
formation of the Santa Rosa Plain Groundwater Sustainability Agency (GSA) and
currently serving as the City’s representative on the GSA Advisory Committee. Jenifer
also has significant grant implementation experience, including administering the
City’s $4 million Prop 50 IRWM grant for design and construction of the Santa Rosa
Urban Reuse Project.

Colin Close
Grant Administration

Colin has over 25 years of experience developing and implementing Federal,
State, and local grants ranging from $20,000 to $2.5 million. Responsibilities
have included tracking, documenting, and reporting progress and expenditures;
developing and overseeing competitive bid processes and selection of most
responsive, lowest cost, and/or most qualified bidders; managing and directing
contractors and consultants for studies, plans, construction projects, and
incentive and pilot programs; public outreach and engagement through public
hearings, public presentations at publicly noticed meetings, and solicitation of
public input on reports and plans.

Gerry Nakano, PE
Technical Support
Civil Engineer, CA #29524

Gerry has over 40 years of water resources engineering experience in groundwater
resource planning, preparing water and groundwater master plans and integrated
conjunctive use/water resource plans, performing site assessments and
evaluations of unauthorized chemical releases, developing site remediation plans,
developing CIPs, and project implementation. Gerry is serving as Program Manager
(PM) for implementation of the City of Santa Rosa’s (City’s) Emergency
Groundwater Supply Program, served as PM for the City’s 2014 Water Master Plan,
City’s 2013 Groundwater Master Plan, and Principal in Charge for the 2015 Urban
Water Management Plan Update, in addition to many other projects over the more
than 20 years that West Yost has been serving the City.
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TEAM ROLE / QUALIFICATION

Ken Loy, PG, CEG, CHG
Technical Support
Geologist, CA #7008,
Hydrogeologist, CA #720,
Engineering Geologist,
CA #2214

Ken is a certified hydrogeologist and engineering geologist with 28 years of
experience in engineering consulting emphasizing hydrogeologic characterization
supporting well siting, design, aquifer testing, and well modification and
rehabilitation. Ken is one of the senior Hydrogeologists working with Gerry on the
City’s Emergency Groundwater Supply Program Implementation. He has designed
numerous wells, characterized hydrogeologic conditions, designed and implemented
test well drilling programs, analyzed resultant lithologic cutting samples, conducted
discrete aquifer zonal sampling, and rehabilitated municipal wells.

Peter Dellavalle, PG
Technical Support
Geologist, CA #9189

Peter is a registered geologist with 27 years of consulting experience. He has
developed expertise in the application of GIS to assist in the analysis of well siting
studies, geologic and environmental investigations, soil and groundwater
assessments, and evaluation of real estate for hazardous waste liabilities. His
relevant experience includes serving as Well Siting Lead for the City of Santa
Rosa’s Emergency Groundwater Supply Program, as Project Geologist for three
City of Petaluma projects, and Site Geologist for the conversion of the City of
Santa Rosa’s Place-to-Play Test well into an Emergency supply well.

Andy Rodgers,
CPESC, CHMM
Technical Support

Andy has over 28 years of professional consulting experience specializing in
regional program management, grant management support, water quality
assessment, groundwater and soil management and remediation, regulatory
compliance soil profiling and regulatory compliance. He has also been actively
involved in local groundwater issues for over 20-years, and was the Program
Manager for the siting, design and installation of seven of the City of Santa Rosa’s
nine test wells.

Jim Connell, PE
Technical Support
Civil Engineer,
CA #63052

Jim has 26 years of experience in water master planning and design of water
system infrastructure, including pump stations, wells, condition assessments,
computer modeling, rehabilitation planning, cost estimating, and capital
improvement program development. He has extensive experience in planning and
design of municipal wells, test wells and water infrastructure systems, including
work on the cities of Modesto and Santa Rosa.

Jim Strandberg, PG,
CEG, CHG
Technical Support
Geologist, CA #5308,
Hydrogeologist, CA #800,
Engineering Geologist,
CA #1685

Jim Strandberg has 33 years of consulting experience providing a broad range
of water resources and environmental services to public- and private-sector
clients. Jim’s environmental experience includes providing strategic, regulatory,
and technical consulting services; developing, conducting, and managing
multi- disciplinary groundwater, soil, sediment, surface water, and stormwater
studies and field investigations; evaluation of remedial alternatives;
remediation of soil, soil vapor, and groundwater; and litigation support.
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Representative Relevant Project Experience

West Yost Associates (West Yost) has been providing the City of Santa Rosa with groundwater
expertise for over 20-years. During this period, members of this team have worked with City staff
on the Groundwater Master Plan, Water Master Plan, and Development and Implementation of the
City’s Emergency Groundwater Supply Program, among many other groundwater related projects.
This work has involved investigation and evaluation of existing groundwater conditions beneath
the City, evaluation of aquifer characteristics, siting for new test holes and emergency supply
wells, and evaluation of wells such as the former City Freeway well, which has been impacted by
unauthorized releases of VOC by others, and has led to the City losing a valuable water
supply asset.
West Yost has the technical experience and ability to perform the scope of work (discussed in
Attachment 5), associated with the proposed Freeway well Feasibility Study, as demonstrated by
the relevant project experience which follows.
2014 EMERGENCY GROUNDWATER SUPPLY
PROGRAM,
City of Santa Rosa
One of the most important objectives of the City of Santa
Rosa’s Emergency Groundwater Supply Investigation, Well
Siting, Design and Construction Management Services
Program (Emergency Groundwater Supply Program) is the
aggressive implementation of the City’s adopted Groundwater
Master Plan (GWMP), particularly implementation of the
recommended short-term projects. These projects are critical to
the City’s ability to respond to an emergency water supply
outage event. The Emergency Groundwater Supply Program is
a multi-phased project consisting of several Project Work
Orders (PWOs). The PWOs under the Emergency Groundwater
Program, include:

REFERENCE:

Ms. Jennifer Burke
Deputy Director –
Water
Resources and Engineering
(707) 543-3359
jburke@srcity.org
$3.2M (multiple Project Work
Order contracts)
FEE:

DATES: November

2014 – Ongoing

First Emergency Well at Montgomery High School.
Tasks include well site selection, design of well, construction
management, inspection, and engineering services during
construction of the emergency well; design of above-grade
facilities; construction management, inspection, and
engineering services during construction of above-grade
facilities; and, overall program management. Additional tasks
include design and construction of test wells on sites selected
under PWO #2 and PWO #3.
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Test Well Site Selection. Tasks include database
analysis and review of available sites in the Oakmont
Aqueduct Zone and Southeast and Southwest service areas
that would be viable sites for a test well, with the potential
to construct an emergency well.
Rincon Valley Test Well Siting Study. Tasks include
database analysis and review of available sites in the Rincon
Valley service area that would be viable sites for a test well,
with the potential to construct an emergency well.
Carley and Peter Springs Well Evaluation. Tasks
included evaluation of two existing production wells, one of
which is out of service due to severe differential settling of
the pump station building. Maintaining existing
groundwater capacity is a critical component of the City’s
overall groundwater strategy.
Farmers Lane Phase 2. Tasks include confirmation
pump testing from Phase 1 studies to analyze groundwater
response during an extended seasonal pumping period and
provide pump station and treatment system design bases to
improve the capacity of the existing Farmers Lane Well
Facility; evaluating the electrical power systems to provide
power to the proposed upgrades; developing a construction
phasing plan to prioritize upgrades; and designing the
electrical power system and pumping improvements.

Test well drilling at Santa Rosa’s
A Place to Play park.

Converting the A Place to Play Test Well into an
Emergency Well. As part of the City of Santa Rosa’s
Emergency Groundwater Supply Program, West Yost
worked with a well redevelopment contractor to rehabilitate
the City’s 10-year old test well at the A Place to Play Park.
Rehabilitation included: video inspection and initial pump
test; swabbing and brushing; chlorination; airlift
redevelopment; and pumping redevelopment; followed by a
final pump test and video inspection. The potential yield of
the well increased substantially following the
redevelopment work. West Yost also prepared well
equipping plans and technical specifications to convert the
test well into an emergency well. Well equipping included:
installation of a submersible pump; split face block building;
tablet chlorination system; plus site work and fencing. The
goal of the project was to install the greatest pump capacity
that would fit into the 8-inch diameter test well.
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STORMWATER RESOURCES PLAN AND
ON-GOING TECHNICAL SUPPORT SERVICES
Russian River Watershed Association
The Russian River Watershed Association (RRWA) is a
coalition of eleven cities, counties and special districts in the
Russian River Watershed that came together in 2004 to
coordinate regional programs for clean water, habitat
restoration and watershed enhancement. West Yost staff serve
as executive and technical staff to the RRWA.
West Yost prepared the grant application for the RRWA’s
Stormwater Resource Plan (SWRP) development. The
application included all the required materials for a complete
grant application including: the Work Plan; identification of
potential SWRP projects; a methodology for quantitatively
evaluating, ranking, and prioritizing the SWRP projects; and
development of highly prioritized projects to a conceptual
design level suitable to serve as the basis for Proposition 1
Implementation Grant applications that will be prepared by
RRWA’s member agencies and many collaborating entities
in the Spring of 2018.

REFERENCE:

Mr. Jarod Thiele,
Public Works Analyst,
City of Ukiah 300 Seminary
Avenue, Ukiah, CA 94582
(707) 463-6755
jthiele@cityofukiah.com
WEST YOST TEAM: Andy

Rogers
(Executive Director/Project Manager
GRANT AMOUNT: $500,000

West Yost is currently assisting RRWA in meeting the
primary objectives of their Prop 1 grant to develop a regional
SWRP for the entire Russian River Watershed. The SWRP
will identify projects that maintain and restore
pre-development hydrology and improve water quality by
limiting pollutants carried in stormwater runoff from
entering local waterways and encourage the use of green
infrastructure practices to manage stormwater runoff.
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GROGRAN PARK AND DEL RIO PRODUCTION
WELLS,
City of Modesto

West Yost is currently providing hydrogeologic and
engineering for the City’s Grogan Park (formerly
known as the Tivoli Well) Production Well and the Del
Rio Replacement Well. The goal of these projects are
to construct new municipal wells with the capacity of
approximately 1,000 to 1,500 gallons per minute or
more without the need for wellhead treatment. The
below-ground hydrogeologic work has included
developing protocols/contract specifications for test
well drilling to determine if groundwater of sufficient
quality and quantity can be found at the site, providing
hydrogeologic services during the pilot hole and pilot
hole reaming/drilling, logging and aquifer zone
sampling, well design, technical well construction
supervision, well development, and step and constant
rate pump testing. West Yost provided hydrogeologic
support in determining the best water yielding strata
based on lithological, geophysical and water quality
data collected during test drilling of the pilot hole, and
made recommendations for the final well design
including zones to be screened, screen size openings,
sand pack gradation, and location of subsurface
borehole seals.
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PERMITTING, DESIGN AND TESTING SERVICES
FOR AQUIFER STORAGE AND RECOVERY (ASR),
CITY OF WOODLAND AND THE WOODLANDDAVIS CLEAN WATER AGENCY (WDCWA)
West Yost has supported the City of Woodland’s ASR
program since 2010. West Yost has conducted these services
directly for the City of Woodland and for the WDCWA. The
WDCWA is a Joint Powers Authority representing the water
supply interests of the cities of Davis and Woodland. Under
the ASR program, the City of Woodland is implementing a
comprehensive ASR program to help address its water
supply needs during periods of water right limitations, peak
demand and/or drought. During the initial phases of the
work, West Yost conducted feasibility assessments of
alternative water supply sources to supplement a planned
surface water supply from the Sacramento River. ASR was
identified as the most feasible, least cost alternative. The
ASR program was subsequently initiated and included the
following major elements:

REFERENCES:

City of Woodland –
Mr. Tim Busch, Principal Engineer
(530) 661-5963
tim.busch@cityofwoodland.org
WDCWA –
Mr. Dennis Diemer
WDCWA General Manager
(530) 747-8299
ddiemer@wdcwa.com
FEE: $750,000
DATES: July

2010 – Ongoing

ASR Work Plan Development: The major elements of
the work plan were:
•
•
•
•
•

Construction of a groundwater monitoring network
Baseline groundwater level and quality monitoring
Geochemical analysis of interactions between
groundwater, surface water and aquifer minerals
Recharge testing using isotopes and noble gases
Numerical flow modeling of Yolo County

Monitoring Network Construction and Baseline
Monitoring: The West Yost team designed and acted as the
City’s representative during construction of the City’s ASR
monitoring network. The team conducted baseline
groundwater level and quality monitoring in network wells
as part of the ASR program.

West Yost prepared the ASR Model for
the WDCWA project

Quantification
of
Water
Budget/Numerical
Modeling: The West Yost team used the California DWR
Modeling Support Branch’s Integrated Water Flow Model
(IWFM) to develop a three-dimensional groundwater flow
model for Yolo County. This model was used to assess ASR
scenarios for a range of baseline conditions (without ASR),
existing conditions with ASR, and future conditions with
ASR. The model results supported ASR
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Geochemical Modeling: The West Yost team conducted
geochemical modeling to assess the potential for reactions
between the aquifer matrix, native groundwater and treated
surface water. The purpose of the effort was to help establish
the potential for plugging of the ASR wells or aquifer, and
the potential for mobilization of naturally occurring
constituents in the aquifer matrix, including hexavalent
chromium.
ASR Injection Testing Using Isotopes and Noble
Gases: The movement and mixing of the injected
(recharged) water was an important component of the ASR
evaluation. The West Yost team conducted this part of the
ASR evaluation using stable isotopes of water (2H and 18O),
tritium (3H), helium (3He) and other noble gases to assess
the age, movement and mixing of recharged and native water
in the aquifer.

State Water Resources Control
Board Permitting for ASR: The West
Yost team acted as the City of Woodland’s
representative and prepared on the City’s
behalf a Notice of Intent (NOI) to conduct
short-term injection testing and a NOI to
conduct pilot testing and operations under
the State Board ASR General Order. The
NOI for pilot testing included a work plan
for multiple pilot tests. Both NOI’s were
submitted to and approved by the Central
Valley Regional Water Quality Control
Board (Regional Board). The Regional
Board’s Notice of Applicability for pilot
testing will require submittal of the pilot test
results before operations are allowed.

ASR Well Design and Design
Services during Construction: The
West Yost team designed and provided
design services during construction and
testing of the City’s first ASR well and
provided hydrogeologic services during the
design, construction and testing of the
City’s next two ASR wells. The City has a
Data Analysis, Interpretation and Reporting: The total of three ASR wells.
West Yost team prepared a comprehensive report on the
ASR program studies, provided a draft for stakeholder Public Outreach and Education:
review, and finalized the report after incorporating The West Yost team provided technical
support for public outreach and
comments. The report addressed:
education throughout development and
implementation of the ASR planning
• Groundwater basin characterization
studies. Support included developing
• Baseline water level and quality evaluations
fliers, presenting ASR program results,
and status reports at City and WDCWA
• Baseline inelastic land subsidence rates
staff meetings and public meetings.
• Geochemical analysis and modeling
• Groundwater modeling of ASR scenarios
The injection and tracer testing using isotopes and noble
gases confirmed that ASR injection could be maintained at
targeted rates with acceptable levels of mixing with native
groundwater. The isotope and noble gas results also showed
that the injected water was confined in the targeted interval
and did not move to adjacent aquifer zones.

The report was used to support the ASR program in the
SEIR, and modification of the surface water right to allow
the longer-term storage needed for ASR operations.
Water Right Permitting: The West Yost team, working
with a water right attorney, prepared the technical content
for the Underground Storage Supplement application, which
was filed with the State Water Resources Control Board
(State Board) to modify the appropriative water right to
allow the long-term storage needed for ASR operations.
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REFERENCES:

COLUSA AND GLENN COUNTIES SGMA
TECHNICAL SUPPORT SERVICES,
County of Colusa, Agricultural Commissioner,
Water Resource
In 2016, the Counties of Colusa and Glenn engaged West
Yost as a subconsultant to Davids Engineering to provide
Sustainable Groundwater Management Act (SGMA)
technical services supporting each county’s efforts to form a
Groundwater Sustainability Agency(GSA) and prepare a
Groundwater Sustainability Plan (GSP). Each county is
funding the work under its own Proposition 1 grant
administered by the California Department of Water
Resources (DWR), and each county has contracted
separately with the consultant team. Despite the separate
funding sources and consultant contracts, the two counties
are committed to integrating the work efforts across their
shared groundwater basin. West Yost’s portion of the work
consists of the following:
•
•
•
•
•

•

model (HCM)
Evaluating the existing groundwater level,
groundwater quality, land subsidence and relevant
stream flow monitoring networks
Identifying data gaps in the existing monitoring
networks
Recommending existing or to-be-constructed wells,
subsidence benchmarks or stream gauges that could
be used to identify the identified data gaps
Assessing existing groundwater flow models
Recommending a groundwater modeling platform
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Colusa County –
Ms. Mary Fahey
Water Resources Coordinator,
County of Colusa Agricultural
Commissioner’s Office,
Water Resources
(530) 458-7709
mary.fahey@ca.usda.gov
Glenn County –
Ms. Lisa Hunter
Water Resource Coordinator, Glenn
County Department of Agriculture,
Water Resources
(530) 934-6501 x020105
LHunter@countyofglenn.net
FEE: $150,000
DATES: September

2016 – Ongoing
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Jennifer Burke
City of Santa Rosa Water Department
69 Stony Circle, Santa Rosa, CA 95404
Phone: 707-543-3359 Email: jburke@srcity.org

RELEVANT EXPERIENCE OVERVIEW
Jennifer Burke has 15 years of experience in the water resources field. She currently manages the City’s Water and
Engineering Resources Division, which includes Asset Management, Water Engineering Services, Water Use
Efficiency, Water Resources Planning and Energy and Sustainability. She is responsible for the development of the
City’s water supply program, including development of emergency groundwater supply and long range planning. She
is responsible for ensuring compliance with water related regulations and for managing the Water Department’s
annual Capital Improvement Program.
Jennifer has extensive project management experience. She was the City’s project manager for the development of
the City’s 2013 Groundwater Master Plan, is the program manager for the City’s implementation of the Groundwater
Master Plan and Emergency Groundwater Program, and is responsible for the City’s compliance with the Sustainable
Groundwater Management Act (SGMA), including representing the City in the formation of the Santa Rosa Plain
Groundwater Sustainability Agency (GSA) and currently serving as the City’s representative on the GSA Advisory
Committee. She was the project manager for the development of the City’s 2010 Urban Water Management Plan
and the program manager for the City’s 2015 Urban Water Management Plan.
Jennifer has significant grant implementation experience, including administering the City’s $4 million Prop 50 IRWM
grant for design and construction of the Santa Rosa Urban Reuse Project. Monthly reports and invoices were
submitted on-time, the recycled water project was completed on schedule, and on budget with all grant and match
funds expended. She has also provided oversight, management and review of several other grants awarded to the
City’s Water Department, including two of the City’s water recycling facilities planning grants which resulted in
feasibility studies related to recycled water expansion from the City’s wastewater treatment plants.

EXPERIENCE
2014 – Present, Deputy Director – Water and Engineering Resources, City of Santa Rosa Water Department
2013 – 2014, Deputy Director – Environmental Services, City of Santa Rosa Water Department
2006 – 2013, Senior Water Resources Planner, City of Santa Rosa Water Department
2003 – 2006, Water Conservation Program Coordinator, City of Satna Rosa Water Department
2001 – 2003, Associate Environmental Services Specialist, City of San Jose Environmental Services Department
1999 – 2001, Assistant Environmental Services Specialist, City of San Jose – Environmental Services Department
1998 – 1999, Project Manager, Entech Analytical Labs, INC.

EDUCATION
•
•

Master of Business Administration, San Jose State University, 2002
Bachelor of Arts, Environmental Studies, University of California, Santa Barbara, 1996

ASSOCIATION MEMBERSHIPS
•
•
•

Association of California Water Agencies - Water Management Committee Member and Region 1 Board of
Directors
WateReuse Association - Leg/Reg Committee Member
American Water Works Association (AWWA)
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COLIN CLOSE

City of Santa Rosa Water Department
69 Stony Circle, Santa Rosa, CA 95404
(707) 543-4524 | CClose@srcity.org

EXPERIENCE OVERVIEW
•

Grant Administration - Over 25 years of experience developing and implementing Federal,
State, and local grants ranging from $20,000 to $2.5 million. Responsibilities have included
tracking, documenting, and reporting progress and expenditures; developing and overseeing
competitive bid processes and selection of most responsive, lowest cost, and/or most qualified
bidders; managing and directing contractors and consultants for studies, plans, construction
projects, and incentive and pilot programs; public outreach and engagement through public
hearings, public presentations at publicly noticed meetings, and solicitation of public input on
reports and plans. Grant administration has always met or exceeded performance, reporting,
fiscal, and audit requirements.

•

Project Management – More than 19 years of experience managing dozens of projects for the
City of Santa Rosa. Responsibilities have included developing and reviewing project budgets,
timelines, and technical specifications; developing and overseeing competitive bid processes
and selection of most responsive, lowest cost, and/or most qualified bidders; developing and
negotiating contracts and agreements that protect the public good and reduce City liabilities
and risks; actively managing contracts and overseeing and directing consultants, contractors,
and vendors to ensure that goods, services, submittals, deliverables, and site work meet or
exceed performance standards and contract specifications; reviewing invoices for accuracy; and
writing progress reports to communicate with stakeholders and governing bodies. Projects have
been delivered consistently on time and within budget.

WORK HISTORY
•
•
•
•
•

2017-Present, Senior Water Resources Planner, Santa Rosa Water
2015-2017, Sustainability Coordinator, Santa Rosa Water
2009-2015, Research & Program Coordinator, Santa Rosa Water
2002-2009, Research & Program Coordinator, Santa Rosa Police Department
1998-2002, Water Conservation Representative, Santa Rosa Water

EDUCATION
•
•
•

M.A. History, Sonoma State University – 2014
B.A. Environmental Studies & Planning/Water Quality, Sonoma State University – 1993
Research Experience for Undergraduates (National Science Foundation), Hydrology, University
of Nevada at Reno – Summer 1992

CERTIFICATIONS
•
•
•
•
•
•
•

Project Management, County of Sonoma, 2003
Facilitating & Mediating Environmental Agreements, Concur Inc., 2000
Commercial Mediation Certification, Professional Mediation Associates, 2000
Water Conservation Practitioner, Level 1, AWWA – 1999
Hazardous Site Ranking Scoring System, US EPA, 1994
Groundwater Investigation, US EPA, 1994
Hazardous Materials Health and Safety (24-hr), US EPA, 1994
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Gerry Nakano, PE
Gerry has over 41 years of water resources engineering experience including
the planning, design, and construction of municipal wells, ASR wells, and
multiple completion monitoring wells; evaluation of various hydrogeologic
conditions; hydraulic modeling and evaluation; design, development and
phasing of various water supply and distribution facilities; and evaluations of
unauthorized releases to groundwater. Specific technical experience includes
preparation of plans and specifications for test borings, municipal wells,
monitoring wells, well rehabilitation, well abandonment, aquifer studies,
groundwater contaminant plume migration, and other hydrogeologic studies.
Gerry has worked with the City of Santa Rosa for over 20 years, and is currently
serving as Program Manager for the City’s Emergency Groundwater Supply
Program which includes ten different groundwater projects. He also served
as Principal-in-Charge for the City’s 2015 Urban Water Management Plan
(UWMP) and many other projects over the 20 years that West Yost has been
serving the City

RELEVANT PROJECT EXPERIENCE
Emergency Groundwater Supply Program, City of Santa Rosa, CA:
Gerry is serving as the Principal-in-Charge and Project Manager for the
City’s Emergency Groundwater Supply Program. One of the most important
objectives of the City of Santa Rosa’s Emergency Groundwater Supply
Investigation, Well Siting, Design and Construction Management Services
Program (Emergency Groundwater Supply Program) is the aggressive
implementation of the City’s adopted Groundwater Master Plan (GWMP),
particularly implementation of the recommended short-term projects. These
projects are critical to the City’s ability to respond to an emergency water
supply outage event. The West Yost Team also understands that significant,
visible progress needs to be made with respect to installing new emergency
groundwater production capacity; so that there are more tangible results to
show for the City’s investment besides just test borings/monitoring wells. The
Emergency Groundwater Supply Program is a multi-phased project consisting
of several Project Work Orders (PWOs), which are listed below:
PWO #1: First Emergency Well at Montgomery High School.
PWO #2: Test Well Site Selection in the Oakmont Aqueduct Zone and
Southeast and Southwest Service Areas.

Professional Registrations
 Professional Civil Engineer;
California No. 29524

Education
 BS, Civil Engineering, University of
California, Berkeley

Certifications
 Grade III Water Treatment Plant
Operator

Professional Affiliations
 American Society of Civil
Engineers
 American Water Works
Association
 Association of California Water
Agencies
 Groundwater Resources
Association
 National Water Well Association

Publications
 Co-authored with J.S. Jenks
and F. Salas, “Construction
and Testing of Wells for
Power Plant Supply,” Aqua
Expo ‘83 International Water
Technology Exposition and
Conference, Acapulco, Mexico,
March 14, 1983

PWO #3: Rincon Valley Test Well Siting Study.
PWO #4: Carley and Peter Springs Well Evaluation.
PWO #5: Farmers Lane Phase 2 Evaluation of Pump Settings and Electrical
System Upgrades.
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PWO #6: Converting the A Place to Play Test Well into
an Emergency Well.
Groundwater Master Plan, City of Santa Rosa, CA:
Gerry served as Project Manager for the City of Santa
Rosa’s (City) Groundwater Master Plan. In 2013, the
City adopted and implemented a GIS-based water and
groundwater database developed by West Yost as one of
the work products for the City’s Groundwater Master
Plan. The database provides the City with a central
repository for information related to the groundwater
conditions in Santa Rosa. The database contains
information regarding the geologic, hydrologic and
physical setting but focuses on historical and existing
City wells including well location, depth, and water
levels and has the capacity of being expanded to include
additional information such as well construction details,
water quality data, pumping records, and technical
functionality.

West Yost controlled development costs by conducting
a survey of published data management systems and
selecting Arc Hydro, an existing data model that met
the City’s needs. The model was then expanded to
add features and functionality unique to the City’s
hydrogeologic setting. To incorporate its legacy
data, West Yost scanned and cataloged numerous
groundwater-related documents and reports from the
City’s files as part of the development of the Arc Hydro
database. These reports included maps, well logs, driller’s
reports, pump test data, engineering assessments, water
quality data, and other information dating back to the
1930s. Using a relational database approach, West Yost
linked PDF copies of these documents to associated
geodatabase features, enabling City staff to rapidly search
legacy documents for information relevant to ongoing
planning and management demands.
A core element of the Arc Hydro database is a field data
collection system. The system uses GPS-based field
computers such as the Trimble Nomad to download
water level data from dedicated In-Situ pressure
transducers installed in the wells of the City’s Key Wells
Monitoring Network.
Integrated Water Supply Plan and Well Siting,
City of Tracy, CA: Gerry and other West Yost staff
have been working closely with the City of Tracy since
about 1992 to evaluate the City’s future water supply
needs, compare these needs to the available supplies, and
to develop/implement an integrated water supply plan
strategy which would increase the City’s water supply
diversity, reliability and improve delivered water quality
to the City’s customers. The recommended integrated
water supply plan that is being implemented by the City
includes well siting studies to identify preferred drilling
locations to maximize well production and good water
quality conditions; identification/siting, permitting,
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and managing the operation of a permanent ASR well
program which seasonally stores between 400 to 700
acre-feet of water over a four-month winter period
for summer high-demand use; acquisition/transfer of
additional water rights from adjacent water districts and
irrigation districts to the City to increase supplies; and
out-of-basin long-term groundwater storage to enhance
system reliability.
Design and Construction of the Grogan Park
Well, City of Modesto, CA: Gerry is serving as the
Project Manager, main City contact and directing the
day-to-day work of the Project Team for the City of
Modesto’s ongoing Grogan Park Municipal Well project.
This project involved the design and construction of a
new municipal supply well with a desired production
capacity of 1,000 gpm or more, without the need
for wellhead treatment. The hydrogeologic work for
this project included developing the technical plans
and specifications (P&S) for the bidding, design and
construction of both the above-grade and belowgrade facilities for this well. The below-grade technical
specifications were focused on determining if
groundwater of sufficient quantity and quality could be
found at this site, and providing hydrogeologic services
during the test hole drilling, collection and logging of
representative cutting samples, discrete aquifer zone
sampling, geophysical logging of the borehole, well
design, well development and pump testing. The abovegrade facility design and equipping of this well included
meeting with City Operations staff to discuss and
understand their preferences for certain manufacturers
or pieces of equipment and layout of the site, so that the
P&S for these above-grade well equipping facilities could
become the City’s new standard design template for
well equipping, including but not limited to site layout
and pump station equipping, to provide consistency,
uniformity and efficiencies in the design process and
water system operation from facility to facility.
Design and Construction of Replacement Well
229, City of Modesto CA: Gerry will serve as the
Project Manager, main City contact, and direct the dayto-day work efforts of the Project Team for the design
and construction of the City of Modesto’s Replacement
Well 229 project. With the City’s recent destruction of
Well 229 due to high nitrate concentrations (and the
need to protect groundwater quality), Well 229 had to
be replaced. However, due to limited well site options,
Well 229 had to be replaced within the confines of the
existing Well 229 parcel, which created challenges as
there are both site constraints and subsurface constraints.
The goal of this project is to design and construct a
new replacement well that does not require wellhead
treatment and does not produce sand. The hydrogeologic
work for this project will include developing the
technical plans and specifications (P&S) for the bidding,
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design, and construction of both the above-grade and
below-grade facilities for this well. The below-grade
technical specifications will focus on determining if
groundwater of sufficient quantity could be found at this
site. The above-grade facility design and equipping of this
well will include meeting with City Operations staff to
confirm our understand of their preferences for certain
manufacturers or pieces of equipment and layout of the
site, so that the P&S for these above-grade well equipping
facilities were consistent with the City’s new standard
design template for well equipping. The actual field
services during construction, for both the below-grade
and above-grade facilities were not included in this initial
Scope of Work.
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Peter Dellavalle, PG
Pete Dellavalle has 28 years of geological consulting experience. He has
developed expertise in soil and groundwater assessment, site evaluation, and the
application of GIS analysis to geologic and environmental investigations. He has
been a geologist, GIS analyst, and performed well siting studies for the City of
Santa Rosa’s (City) groundwater program since 2009, including serving as field
manager for seven of the City’s nine test wells. He has successfully employed
geospatial analysis of City, SCWA, DWR, and USGS data to select optimal
drilling sites that expand the understanding of the geohydrologic conditions
underlying the City. He is responsible for selecting, adapting, and delivering Arc
Hydro, the GIS data management system the City is now using to manage its
groundwater related data and to site new production wells. He has developed
similar GIS-based site selection strategies and tools for the City of Petaluma and
the San Francisco Pier 70 Shipyard. Highlights of Pete’s experience include.

Professional Registrations
 Professional Geologist, California
No. 9189

Education
 BS, Geology, Fresno State
University, California

RELEVANT PROJECT EXPERIENCE
GIS-based Groundwater Database for Groundwater Master Plan, City
of Santa Rosa, CA: Pete served as Project Geologist/GIS Analyst responsible
for developing an Arc Hydro DMS for the City’s Groundwater Master Plan.
The DMS provides the City with a central repository for information related
to the groundwater conditions underlying Santa Rosa. The DMS contains
information regarding the geologic, hydrologic and physical setting but focuses
on historical and existing City wells including well location, depth, and water
levels. The DMS has the capacity of being expanded to include additional
information such as well construction details, water quality data, and technical
functionality. A core element of the GIS DMS is a field data collection system.
The system uses GPS-based field computers such as the Trimble Nomad to
download water level data from dedicated In-Situ pressure transducers installed
in the wells comprising the City’s Key Wells Monitoring Network. Pete prepared
documentation to assist the City’s implementation of the Arc Hydro DMS.
The documentation included a PowerPoint guide and written explanation to
introduce the City’s staff to the groundwater data management and database
update procedures.
Brownfields Program Site Selection Strategy, City of Petaluma, CA:
City-wide categorical hazardous materials datasets and maps, developed
site selection criteria, and prioritized the results. Using the GIS datasets, he
developed PowerPoint presentations to support community outreach meetings
and to promote the program targeting commercial, industrial, and agricultural
property owners. To maintain consistency throughout the multi-year, multiphased project which included conducting six Phase I ESAs, scoping sessions
with EPA, and five Phase II ESAs, Pete created standardized GIS templates that
enabled the team to rapidly create effective and informative maps.

Pete helped to prioritize community redevelopment goals and the priorities
with multiple stakeholders including: the GIS, Economic Development and
Redevelopment, Public Works, and Planning departments. He translated
stakeholder’s goals into database queries for use as site selection criteria and
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ordered the queries into a site selection path to identify
ineligible properties and to select and rank potential
redevelopment sites in order of greatest potential benefit.
Pete developed several datasets which are now part
of the City’s GIS data library. One of the most useful
datasets for future Brownfields work is a map of historic
businesses which used, stored, or disposed of hazardous
substances or petroleum products. The associated
Geodatabase includes fields for business type, name, and
source document publication date and page number.
Emergency Groundwater Supply Program – City
of Santa Rosa, CA: Pete has been the Principal
Hydrogeologist assisting the City of Santa Rosa with the
exploration and documentation of local groundwater
resources since 2007. An integral part of the study is the
test well and groundwater level monitoring program.
Pete was responsible for the well rehabilitation work
performed on the Place-to-Play Park test well, and the
conversion of this well into a City emergency supply
well. Pete will also be the lead field geologist during the
drilling of the next two exploratory test borings and
conversion into potential emergency supply wells.
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Andy Rodgers, CPESC, CHMM
For over 30 years, Andy has specialized in regional program management,
grant management support, water quality assessment; groundwater and soil
management; planning; contractor specifications; regulatory compliance;
negotiating and facilitating communication with multiple regulating agencies;
client representation and liaison services; soil profiling and risk analysis; public
relations; permitting; peer review and litigation support; sediment control, and
environmental programs.
Andy has also been actively involved in local watershed issues for over 20 years,
currently serving as an appointed Flood Zone 2A advisory committee member
and long standing board member of the Friends of the Petaluma River. Andy
developed the first publicly-available map of the Petaluma watershed in the
mid-1990’s, chaired the committee that developed the first water element for the
Sonoma County General Plan 2020 Update, and chaired the advisory committee
to the Sonoma County Agricultural Preservation and Open Space District.

Professional Registrations
 Certified Professional in Erosion
and Sediment Control, No 6475
 Certified Hazardous Materials
Manager, No. 9525

Education
 BA, Geology and Environmental
Studies, New England College,
Henniker, New Hampshire

RELEVANT PROJECT EXPERIENCE
Stormwater Resources Plan and On- Going Technical Support
Services, Russian River Watershed Association (RRWA), CA: Project
Manager to prepare a grant application for the RRWA’s Stormwater Resource
Plan (SWRP) development. The application included all the required materials
for a complete grant application including: the Work Plan; identification of
potential SWRP projects; a methodology for quantitatively evaluating, ranking,
and prioritizing the SWRP projects; and development of highly prioritized
project list. The projects were developed to a conceptual design level suitable to
serve as the basis for Proposition 1 Implementation Grant applications, to be
prepared by RRWA’s member agencies and many collaborating entities in the
Spring of 2018.
EPA Citywide Brownfields Assessment, Petaluma, CA: Project Manager
for the preparation of applications to USEPA. Five grants were awarded to the
City. The project team administered the five grants totaling $1.8 million to the
City. The grant funded work included citywide assessment of petroleum and
hazardous substances sites in Petaluma. The project included the evaluation
of eligible parcels in the City, development of remediation and redevelopment
ranking criteria, conducting Phase I and Phase II evaluations on priority parcels
identified. We also leveraged assessment work to coordinate with property
owners and interested developers to secure additional funding and facilitate
focused cleanup efforts.

ADDITIONAL EXPERIENCE
 Russian River Watershed Association, Executive Director since 2014,
Deputy Director since 2012, of eleven public agency member association
 Erosion and Sediment Control Plan, Sonoma County Water Agency,
Kawana Springs Water Main, Project Manager
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 MS4 NPDES, City of Santa Rosa, Sonoma
County Water Agency, and County of Sonoma
(Co-Permittees), Sonoma County, CA: Program
Facilitator assisting Co-Permittees
 2014 Emergency Groundwater Supply Program, City
of Santa Rosa: Well Siting Assessment, Site Selection
and Database Lead
 Hazardous Materials Assessment, South
Transmission System Project, Sonoma County Water
Agency, Santa Rosa, CA: Project Manager
 Groundwater Program, City of Santa Rosa, CA:
Groundwater Program Project Manager

Andy Rodgers, CPESC, CHMM | Page 2

W EST

Y O ST

A S SO CIATE S

Ken Loy, PG, CEG, CHG
Ken is a California-certified hydrogeologist and engineering geologist with 28
years of experience in engineering consulting with emphasis on groundwater
modeling, hydrogeologic investigations, groundwater-quality characterization,
and data analysis to support development and implementation of ASR.
Ken has assessed groundwater and streamflow impacts due to groundwater
development, including ASR projects, and land-use changes, water-use
practices, conjunctive-use projects, wastewater reuse, and other situations.
He has performed numerous water-quality evaluations and has used
numerical groundwater-flow and transport models to evaluate the movement
of groundwater contaminants. Ken has conducted regional hydrogeologic
investigations, including studies of the Sacramento Valley (California), Great
Basin regional aquifer system (Nevada and Utah), Appalachian Mountains
(Tennessee), and other areas. Currently Ken is the principal hydrogeologist and
project manager for the Woodland-Davis Clean Water Agency’s ASR program,
which included extensive groundwater modeling.

RELEVANT PROJECT EXPERIENCE
2014 Emergency Groundwater Supply Program, City of Santa Rosa,
CA: Principal Hydrogeologist supporting the City of Santa Rosa’s efforts to
identify and evaluate potential municipal well sites and to design municipal
production wells meeting the City’s production and water quality requirements.
One of the most important objectives of the City of Santa Rosa’s Emergency
Groundwater Supply Investigation, Well Siting, Design and Construction
Management Services Program (Emergency Groundwater Supply Program)
is the aggressive implementation of the City’s adopted Groundwater Master
Plan (GWMP), particularly implementation of the recommended shortterm projects. These projects are critical to the City’s ability to respond to an
emergency water supply outage event. The West Yost Team also understands
that significant, visible progress needs to be made with respect to installing new
emergency groundwater production capacity; so that there are more tangible
results to show for the City’s investment besides just test borings/monitoring
wells. The Emergency Groundwater Supply Program is a multi-phased project
consisting of several Project Work Orders (PWOs).

Professional Registrations
 Professional Geologist,
California No. 7008; Texas No.
10653; Utah No. 7477627-2250
 Certified Hydrogeologist,
California No. 720
 Certified Engineering Geologist,
California No. 2214

Education
 MS, Geohydrology , University of
Arizona, Tucson, Arizona
 BS, Geophysics, University of
Arizona, Tucson, Arizona
 Master’s Certificate in Project
Management, The George
Washington University,
Washington, DC

Professional Affiliations
 National Ground Water Association
 Association of Engineering
Geologists
 Groundwater Resources Association
 Association of California
Water Agencies

Colusa and Glenn Counties SGMA Technical Support Services, County
of Colusa, Agricultural Commissioner, Water Resources: In 2016, the
Counties of Colusa and Glenn engaged West Yost as a subconsultant to Davids
Engineering to provide Sustainable Groundwater Management Act (SGMA)
technical services supporting each county’s efforts to form a Groundwater
Sustainability Agency (GSA) and prepare a Groundwater Sustainability Plan
(GSP). Each county is funding the work under its own Proposition 1 grant
administered by the California Department of Water Resources (DWR),
and each county has contracted separately with the consultant team. Despite
the separate funding sources and consultant contracts, the two counties are
committed to integrating the work efforts across their shared groundwater
basin. Ken served as Principal Hydrogeologist for tasks including:
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 Assessing the basin-wide hydrogeologic framework
 Describing the basin-wide hydrogeologic conceptual
model (HCM)
 Evaluating the existing groundwater level,
groundwater quality, land subsidence and relevant
stream flow monitoring networks
 Identifying data gaps in the existing monitoring
networks
 Recommending existing or to-be-constructed wells,
subsidence benchmarks or stream gauges that could
be used to identify the identified data gaps
 Assessing existing groundwater flow models
 Recommending a groundwater modeling platform
Planning, Permitting, Design and Testing
Services for Aquifer Storage and Recovery, City
of Woodland and the Woodland-Davis Clean
Water Agency (WDCWA): Principal Hydrogeologist
for the City of Woodland’s ASR program since 2010.
The WDCWA is a Joint Powers Authority representing
the water supply interests of the cities of Davis and
Woodland. Under the ASR program, the City of
Woodland is implementing a comprehensive ASR
program to help address its water supply needs during
periods of water right limitations, peak demand and/or
drought.

During the initial phases of the work, West Yost
conducted feasibility assessments of alternative water
supply sources to supplement a planned surface water
supply from the Sacramento River. ASR was identified as
the most feasible, least cost alternative. The ASR program
was subsequently initiated and included the following
major elements:
ASR Work Plan Development: The major elements of
the work plan were:

 Construction of a groundwater monitoring network
 Baseline groundwater level and quality monitoring
 Geochemical analysis of interactions between
groundwater, surface water and aquifer minerals
 Recharge testing using isotopes and noble gases
 Numerical flow modeling of Yolo County
Monitoring Network Construction and Baseline
Monitoring: The West Yost team designed and acted as
the City’s representative during construction of the City’s
ASR monitoring network. The team conducted baseline
groundwater level and quality monitoring in network
wells as part of the ASR program.
Quantification of Water Budget/Numerical
Modeling: The West Yost team used the California DWR
Modeling Support Branch’s Integrated Water Flow Model
(IWFM) to develop a three dimensional groundwater
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flow model for Yolo County. This model was used to
assess ASR scenarios for a range of baseline conditions
(without ASR), existing conditions with ASR, and future
conditions with ASR. The model results supported
ASR design efforts and preparation and adoption of the
required CEQA Supplemental Environmental Impact
Report (SEIR).
Geochemical Modeling: The West Yost team
conducted geochemical modeling to assess the potential
for reactions between the aquifer matrix, native
groundwater and treated surface water. The purpose of
the effort was to help establish the potential for plugging
of the ASR wells or aquifer, and the potential for
mobilization of naturally occurring constituents in the
aquifer matrix, including hexavalent chromium.
ASR Injection Testing Using Isotopes and Noble
Gases: The movement and mixing of the injected
(recharged) water was an important component of the
ASR evaluation. The West Yost team conducted this
part of the ASR evaluation using stable isotopes of water
(2H and 18O), tritium (3H), helium (3He) and other
noble gases to assess the age, movement and mixing of
recharged and native water in the aquifer.

The injection and tracer testing using isotopes and noble
gases confirmed that ASR injection could be maintained
at targeted rates with acceptable levels of mixing with
native groundwater. The isotope and noble gas results
also showed that the injected water was confined in the
targeted interval and did not move to adjacent aquifer
zones.
Data Analysis, Interpretation and Reporting: The
West Yost team prepared a comprehensive report on the
ASR program studies, provided a draft for stakeholder
review, and finalized the report after incorporating
comments. The report addressed:







Groundwater basin characterization
Baseline water level and quality evaluations
Baseline inelastic land subsidence rates
Geochemical analysis and modeling
Groundwater modeling of ASR scenarios

The report was used to support the ASR program in the
SEIR, and modification of the surface water right to allow
the longer-term storage needed for ASR operations.
Water Right Permitting: The West Yost team, working
with a water right attorney, prepared the technical
content for the Underground Storage Supplement
application, which was filed with the State Water
Resources Control Board (State Board) to modify the
appropriative water right to allow the long-term storage
needed for ASR operations.
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State Water Resources Control Board Permitting
for ASR: The West Yost team acted as the City of
Woodland’s representative and prepared on the City’s
behalf a Notice of Intent (NOI) to conduct short-term
injection testing and a NOI to conduct pilot testing and
operations under the State Board ASR General Order.
The NOI for pilot testing included a work plan for
multiple pilot tests. Both NOI’s were submitted to and
approved by the Central Valley Regional Water Quality
Control Board (Regional Board). The Regional Board’s
Notice of Applicability for pilot testing will require
submittal of the pilot test results before operations are
allowed.
ASR Well Design and Design Services during
Construction: The West Yost team designed and
provided design services during construction and testing
of the City’s first ASR well and provided hydrogeologic
services during the design, construction and testing of
the City’s next two ASR wells. The City has a total of
three ASR wells.
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Jim Connell, PE
Jim Connell has 27 years of experience in water and sewer master planning
and design, including wells, condition assessments, flow monitoring, computer
modeling, rehabilitation planning, cost estimating, and capital improvement
program development. He has extensive experience in planning and design
of municipal infrastructure systems and has completed successful designs
for a variety of facilities, including major expansion, rehabilitation, and
new construction at a number of well equipping projects, and water and
wastewater treatment plants in California and New England. His assignments
have included project management and engineering for water and wastewater
system master planning, well and pump station design, inflow and infiltration
studies, and remedial design. Other design experience includes water, sanitary
wastewater, and industrial wastewater treatment systems; gravity sewers; storm
water collection; potable water distribution and storage; and, water, wastewater
and industrial wastewater pump stations. Jim is currently serving as Assistant
Project Manager for the design and engineering services for the construction
and equipping of the City of Modesto’s Tivoli Production Well and the City of
Santa Rosa’s Emergency Groundwater Supply Program.

RELEVANT PROJECT EXPERIENCE
Emergency Groundwater Supply Program, City of Santa Rosa,
CA: Assistant Program/Project Manager for City of Santa Rosa Emergency
Groundwater Supply Program. In its 2013 Groundwater Master Plan (prepared
by West Yost), the City identified a need for additional groundwater supply
sources to serve potable water during emergency conditions. The City’s
emergency groundwater program started several years ago with a test well
program. This first emergency well design project will construct an emergency
groundwater supply well in the vicinity of the Martha Way Test Well, one of
the most promising of the recently completed test wells. Work included a siting
study to determine the optimal parcels for acquisition by the City, preparation
of presentation materials to provide to property owners, preliminary design
of the pump station facility, preparation of final bid plans and specifications
for both drilling of the emergency well and equipping of the emergency well,
construction management, and engineering services during construction of the
well and above-grade facilities.

Professional Registration
 Professional Civil Engineer;
California No. 63052

Education
 MS, Civil Engineering, University of
Wyoming, Laramie, WY
 BS, Civil Engineering, Worcester
Polytechnic Institute, Worcester, MA

Professional Affiliations
 Water Environment Federation
 American Water Works Association,
California/Nevada Section
 California Urban Water Conservation
Council
 Groundwater Resources
Association
 National Ground Water Association

Farmers Lane Well Facility Rehabilitation – Phase 2, City of Santa
Rosa, CA: Project Engineer for City of Santa Rosa Farmers Lane Well Facility
Rehabilitation Project. The City has owned and operated a well facility since the
mid-20th century. The facility had been out of service since the late 1960’s when
potable surface water became available. In 2001, a wellhead treatment system
was constructed and the well facility was converted from emergency status to
production status, but was not operated until 2007. Since 2007, the well facility
has been operated to supplement the surface water supply during high demand
periods. Due to drawdown in the well during the late summer, to operate the
well facility at its design capacity of 2,500 gpm the well pumps must be lowered.
Lowering the pumps and increasing the drawdown will require replacement
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pumps with larger horsepower motors. The Phase 2 work
was intended to evaluate the feasibility of upgrading the
well pumps and electrical service to accommodate the
preferred operations. Work also included consolidating
the recommendations of earlier studies and providing
concept layouts of improved wellhead treatment to
remove dissolved gasses.
Review of City’s Water Supply From Regional
Surface Water Supply Project, City of Modesto,
CA: Project Engineer for the City of Modesto Review of
Supply from the Regional Surface Water Supply Project
(RSWSP). The City of Modesto has been involved with
the Stanislaus Regional Water Authority RSWSP for
several years. The City’s existing surface water supply
from the Modesto Irrigation District has place of use
restrictions that prevent the City from conveying MID
surface water across the Tuolumne River to South
Modesto. The RSWSP would treat and convey surface
water from the Turlock Irrigation District to South
Modesto. The City asked West Yost to review the
projected water demands in the South Modesto service
area and associated infrastructure that would be needed
to receive and deliver the surface water to the South
Modesto potable water service area from the proposed
RSWSP.

The interim pump station will serve potable water from
the Tracy Hills Zone 3 Pump Station during planning,
design, and construction of the final City-side Pressure
Zone 3 Pump Station. Work included concept planning,
preliminary design, and final design of the pump station.
Napa Dwyer Pump Station Design, City of Napa,
CA: Project Manager for the conversion of an old
pump station to pump water into the Hennessey WTP
clearwells from the lower hydraulic grade Jamieson WTP
system. This improvement provides water pressure for
the City’s “up-valley” customers, including the Cities
of St. Helena and Calistoga, and other City of Napa
water system customers. Work included preparing
options analysis of three pump station configurations
and development of bid documents (plans and
specifications). The pump station is part of the City’s
overall water supply strategy to maximize its use of State
Water Project Water, as delivered through the North Bay
Aqueduct and treated at the Jamieson Canyon Water
Treatment Plant, and to hold in reserve the local water
supply stored in Lake Hennessey and treated at the
Hennessey Water Treatment Plant for dry years.

Tracy Hills Booster Pump Station at John Jones
Water Treatment Plant and Interim City-side Zone
3 Pump Station, City of Tracy, CA: Internal Project
Manager, Project Engineer, and primary Design Engineer
for a dedicated pump station to serve the proposed
Tracy Hills development to be constructed in southwest
Tracy. Because the proposed potable water system will be
isolated from the rest of the City’s potable water system,
a dedicated pump station is needed to convey water from
the City’s existing John Jones Water Treatment Plant,
located south of the Tracy Municipal Airport, to the
project area. Work included preliminary design of two
pump stations to serve the proposed Tracy Hills Zone
3 and Zone 4 service areas, and preparation of final bid
plans and specifications for the Tracy Hills Zone 3 Pump
Station. Project features of the Tracy Hills Zone 3 Pump
Station include four, 1,225 gpm vertical turbine pumps;
a 10,000 gallon surge suppression and emergency supply
tank; concrete cores into the existing Clearwell #2; site
piping; approximately 3,000 lineal feet of parallel 16-inch,
20-inch, and 24-inch diameter transmission mains; site
work and appurtenances; a new electrical service and
emergency generator; and, a split-face masonry electrical
and control building.

Jim is also Project Manager for the preparation of plans
and specifications for the Interim City-side Zone 3
Pump Station that will provide potable water to the
City’s pressure zone 3. Ultimately, Clearwell No. 3 and
the final City-side Pressure Zone 3 Pump Station will
be constructed to serve these potable water demands.
Jim Connell, PE | Page 2
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Jim Strandberg, PG, CEG, CHG
Jim Strandberg has 33 years of consulting experience providing a broad range
of water resources and environmental services to public- and private-sector
clients. His water resources experience focuses primarily on groundwater
and includes water quality investigations at local to regional scales; design,
construction, development, and testing of municipal and industrial water
supply wells; aquifer testing; groundwater flow and solute transport modeling;
groundwater source and supply assessments; stakeholder and news media
engagement; local, state, and federal regulatory compliance and technical
direction; and litigation support.
Jim’s environmental experience includes providing strategic, regulatory, and
technical consulting services; developing, conducting, and managing multidisciplinary groundwater, soil, sediment, surface water, and stormwater studies
and field investigations; evaluation of remedial alternatives; remediation of
soil, soil vapor, and groundwater; and litigation support. Jim has worked in
most major industrial sectors including transportation (aviation, port, rail, and
automotive), insurance, aerospace/defense, manufacturing, power utilities,
electronics, hazardous/solid waste landfills, mining, and oil and gas.
Jim began his career with the State Water Resources Control Board, where he
assisted in the development of new regulations to protect ‘waters of the state’
and served as an in-house technical resource for staff at several Regional Water
Quality Control Boards, as well as staff in other state, federal, and local agencies
Jim is a long-standing Director of the Groundwater Resources Association
of California. He has held numerous leadership roles including Founding
President of the San Francisco Bay Branch, and several state-wide officer
positions including President. He has testified before the California Legislature
on pending groundwater legislation.

Professional Registrations
 Professional Geologist, California
No. PG 5308
 Certified Engineering Geologist,
California No. EG 1685
 Certified Hydrogeologist,
California No. HG 800

Education
 MS, Civil/Water Resources
Engineering, Stanford University
 BS, Geology, University of
California, Davis

Professional Affiliations
 Association of California
Water Agencies, Groundwater
Committee
 Groundwater Resources
Association of California, Director
and Past President

RELEVANT PROJECT EXPERIENCE

Support, American Airlines, Numerous Airports in CA: Project Manager,
Principal-in-Charge, and QA/QC Officer for numerous projects focusing on
regulatory compliance, due diligence for property acquisition and divestiture,
representation of fuel consortiums and multi- party remediation groups,
corporate and station-specific capital improvement projects, and litigation
support.

In the mid- to late 1990s, he managed the investigation and remediation of
three sites at SFO in response to a Cleanup and Abatement Order (CAO) issued
by the San Francisco Bay Regional Water Quality Control Board.
Primary technical issues focused on the delineation and remediation of soil
and groundwater impacted by historic and active aircraft fueling operations
from subsurface hydrant systems, aircraft maintenance facilities (i.e., hangars),
and fueling (i.e., underground storage tanks) and maintenance at facilities for
ground service equipment.
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Specific technical services have included development
of human health and ecological risk-based remediation
goals; laboratory treatability study for bioremediation
of Jet A-contaminated soil and groundwater; age-dating
Jet A fuel using lead isotopes; free product delineation
and removal; hydrostatic testing of fuel lines and hydrant
pits; sediment sampling for petroleum hydrocarbons,
metals, semi-volatile organic compounds and PCBs;
development of a conceptual site model of groundwater
flow and contaminant transport in backfill of utility
corridors; and data analysis, reporting, and presentation.
Jim served as Principal-in-Charge and QA/QC Officer
for regulatory compliance projects at numerous sites
(e.g., Stormwater Pollution Prevention Plan, Hazardous
Materials Management Plans, and Spill Prevention
Control and Countermeasure Plans). Jim was also the
Principal-in- Charge and QA/QC Officer responsible
for a large-scale soil remediation project at SFO, which
was selected for a Consulting Engineers and Land
Surveyors of California (CELSOC) award for sustainable
remediation practices.
Aquifer Characterization, Confidential Client, San
Jose, CA: As Project Manager, Jim was responsible
for the delineation, sampling, and aquifer testing of
three separate hydro stratigraphic units impacted by
chlorinated solvents and arsenic. He designed and
supervised three 48-hour constant rate aquifer tests and
data analysis.
Groundwater Flow and Solute Transport Modeling,
Confidential Client, San Jose, CA: Project Manager
for the numerical simulation of groundwater flow and
solute transport for selection of extraction well spacing
and discharge rates for plume containment. Following
system construction and operation, Jim oversaw the
analysis of drawdown data to confirm capture in the
targeted hydro stratigraphic units.

Soil, Soil Gas, and Groundwater Investigations
and Remediation, FMC Corporation, San Jose,
CA: Project Manager and Principal-in- Charge and QA/
QC Officer for a large, complex Resource Conservation
and Recovery Act (RCRA) Corrective Action project at
a 99-acre former defense manufacturing facility with 86
RCRA and other waste management units, including
underground storage tanks. He was responsible for
the development of human health risk-based remedial
goals based, in part, on a thorough characterization
of background metals concentrations in soil and
groundwater; development of ecological risk-based
remedial goals to protect a species of special concern;
CEQA compliance including the preparation of initial
studies, negative declarations, statements of basis,
fact sheets and a Land Use Covenant Implementation
and Enforcement Plan for the final remedy; and
implementation of multiple fast-tracked soil and
groundwater interim and final remedial measures.

Investigation and site characterization activities focused
on identifying the sources and the fate and transport
of chlorinated solvents, petroleum hydrocarbons,
and metals in impacted soil and groundwater. Pilot,
interim, and final remedial activities implemented based
on human health and ecological risk-based cleanup
goals included in-situ chemical oxidation, dual phase
extraction, groundwater extraction and treatment (three
systems), and soil excavations with ex-situ soil aeration
and backfill, or off-site disposal and import of clean
fill. Jim led a large-scale soil vapor investigation and
vapor intrusion assessment to estimate potential risks
associated with redevelopment scenarios. DTSC has
featured this project as a key Brownfields success story.

Site Characterization and Remedial Alternatives
Assessment, Former University of California
Warehouse Site, REDICO 6701 San Pablo, LLC,
Berkeley-Oakland-Emeryville, CA: Principalin- Charge and QA/QC Officer for the remedial
investigation and remediation planning at the site of
former manufacturing operations contaminated with
petroleum hydrocarbons and chlorinated solvents
in soil, groundwater, and indoor air. The Project was
performed under a Voluntary Cleanup Agreement with
the Department of Toxic Substances Control.
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Proposition 1 GWGP Planning Final Application
Attachment 4 – Program Priorities, Requirements,
and Preferences
Applicant Name: City of Santa Rosa

FAAST PIN: 39868

Project Title: Freeway Well Planning Project
PROGRAM PRIORITIES, REQUIREMENTS, AND PREFERENCES
Goals and Purpose

The purpose of the proposed Planning Project of the City of Santa Rosa’s (City) former Freeway
Municipal Well (Planning Project) is to study the feasibility of protecting and/or cleaning up
contaminated groundwater in the vicinity of the former Freeway well to either restore access to the
former groundwater resource or to protect it for possible future use. The primary goal of the Planning
Project is to determine the feasibility of reestablishing the Freeway well as a source of potable water
supply serving the City. The Planning Project will evaluate the feasibility of the following:
•

Cleaning up groundwater contamination sources in the area surrounding the Freeway well
that are possibly contributing to the contamination being detected in the well;

•

Installing a new well which only taps into the lower water bearing zones (if these
zones are found to be less impacted or not impacted by the volatile organic
compounds (VOCs); and

•

Abandoning and properly destroying the existing Freeway well and possibly other
potential vertical conduits in the vicinity of the site, to protect groundwater resources for
future use.

The results of the Planning Project will discuss the feasibility of potential alternatives options and
costs, to either restore access to the former groundwater resource or to protect it for possible future
use. The Planning Project will justify whether the project would lead to implementation and
provide recommendations for a path forward based on the results of the Planning Study.
The Planning Project will assess the feasibility of reestablishing safe access to potable groundwater
near the Freeway well. Before becoming a customer to the Sonoma County Water Agency (SCWA)
in the mid-1950s (which provides the City with potable water supplies), groundwater production
from the aquifers beneath the City served as the City’s water supply. Even with the current SCWA
supply, the City regularly uses groundwater to help meet peak summer demands, and needs
emergency supply for public health and safety if the SCWA supply is interrupted. Under normal
operations, groundwater makes up approximately 5 to 10 percent of the City’s annual supply. If
production of potable water from the Freeway well can be reestablished without inducing the spread
of contamination currently present in the upper water bearing zones, access to an aquifer that has
served as an important and unusually productive source of drinking water can be reestablished.
The Planning Project will include a review of Department of Water Resources (DWR) records, a
review of historic aerial photography, and a “windshield” survey to locate and map wells in the
vicinity of the Freeway well. This work will identify potential vertical conduits of contaminant
migration. Properly abandoning/destroying these wells will provide protection to deeper water
bearing zones that could, once again serve as a source of drinking water. As described in more
detail in Attachment 5 of the application, Proposed Scope of Work, the Planning Project is
proposing to install a test boring at the existing Freeway well site. After drilling of the test boring
1
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and logging/defining the lithology encountered, several (four or five) discrete, representative
groundwater quality samples will be collected. This new water quality data, by specific water
bearing zone, will provide extremely valuable information with regards to possible isolation of
these lower water bearing zones from the VOC contamination observed in the upper water bearing
zones, and/or information on the possible migration of these VOCs into the lower zones.
Proposition 1 Priorities

The Planning Project will address the Proposition 1 priorities as follows:
•

Leverage Local Funds. The City will provide matching funds from its
Capital Improvement Program budget designated for groundwater supply development;

•

Include New/Innovative Technology: The Planning Project will assess the costs and
requirements for using new or innovative technology for groundwater cleanup
and/or protection. If found feasible, an implementation project would use new or
innovative technology;

•

Address Threat to Community Drinking Water Supplies: The Planning Project will
assess the threats to groundwater in the vicinity of the Freeway well posed by known
releases of chlorinated solvents and, importantly, assess the threat posed by possible
sources that have not been previously identified. Work will include a comprehensive
compilation of historic, business, and regulatory data. A matrix of known and
potential sources will be developed and related to existing or potential groundwater
uses in the area. While known releases are already under investigation or undergoing
remediation, the potential for the spread of groundwater contamination, and/or the
long-term impairment of drinking water supply and water quality remains under
threat from undiscovered releases or releases where responsible parties have not been
identified. If found feasible, an implementation project would address threats to
drinking water through proper abandonment of wells that serve as conduits for
contamination and/or cleanup of groundwater in-situ or through extraction and
treatment; and

•

Enhance Local Water Supply Reliability: Planning Project results may indicate that
re-construction of the existing Freeway well or construction of a new municipal well
in the vicinity of the former Freeway well could access clean groundwater, allowing
the City to replace an historically important source of drinking water supply. This
would enhance local water supply reliability by increasing the City’s capacity for
groundwater production and emergency water supply, while reducing its reliance on
SCWA supply.

State Water Board Eligibility Requirements for Implementation Projects

The Planning Project will determine whether an implementation project is feasible. If found
feasible, the City’s implementation project would meet the following requirements:
•

High Priority Project: It is the City’s understanding that the Project would be
identified as a high priority by the State Water Board and the North Coast Regional
Water Quality Control Board;
2
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•

Prevent Spread of Contamination: The Planning Project will assess avenues for
preventing the spread of contamination in an aquifer that serves as a source of
drinking water. If found feasible, the City could proceed with an implementation
project to prevent the spread of contamination;

•

Accelerate Cleanup of Contamination: The Planning Project will assess avenues for
accelerating cleanup of aquifer contamination in the vicinity of the Freeway well. If
found feasible, the City could proceed with an implementation project that accelerates
cleanup;

•

Protect or Cleanup Aquifer Serving as Drinking Water Source: The Planning Project
will assess approaches to protecting or cleaning up contaminated groundwater in the
vicinity of the Freeway well which historically served as a significant source of
drinking water for Santa Rosa residents and businesses. If found feasible, the City
could proceed with an implementation project that protects or cleans up this area of
the aquifer;

•

Availability of Funds: The City has the required matching funds for the Planning
Project. If an implementation project is found to be feasible, the City can provide
required matching funds and would demonstrate its ability to fund ongoing operation
and maintenance for any facilities funded by Proposition 1; and

•

20 Year Useful Life: If found feasible, an implementation project would have a useful
life of at least 20 years, and the City would establish adequate rights of way for the
useful life of the project.

State Water Board Preferences

The proposed Planning Project is aligned with the following preferences established by the
State Water Board for Implementation Projects:
•

Human Right to Water –

•

— The proposed Planning Project does support and advance the State's policy on the
human right to water by determining the best course of action to either reconstruct/re-activate or replace the City's former municipal supply well. The
Freeway well historically produced approximately 800 gallons per minute of good
quality drinking water for City customers. Assuming a per capita water use of say
125 gallons per day, the Freeway well provided supplies for about 9,200
customers. These City customers currently must be supplied with potable water
from other City sources, at higher cost.
Community Benefit –
— As discussed in item “a” above, the Planning Project will directly benefit
approximately 9,200 City water customers, by replacing a previous, lower cost
source of supply. This number of direct customers is approximately five percent
of the City’s total customer base, so it does impact a relatively significant portion
of the City’s customers. It is also envisioned that this replacement well will also
provide a cost-effective supply and provide water during emergency outage
3
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•

conditions, which is critical to the City’s water supply reliability and
sustainability goals.
Contaminant Removal Efficiency –

•

— Based on the currently available information, groundwater in the area of the
Freeway well contains VOCs. There are two typical treatment techniques used to
treat VOCs: aeration using a packed tower, known as air-stripping; or using a
technique known as adsorption, using an adsorptive material such as activated
carbon. The Planning Project will evaluate whether extraction and treatment is
feasible, depending on actual concentration levels of the VOC in influent
groundwater stream and other considerations. The study will evaluate available
technologies and associated costs (e.g., re-generation and/or off-hauling of the
spent carbon) and other potential impacts to the City’s water system, operation
and maintenance procedures, and staffing levels.
Timeliness for Project Completion –

•

— The Planning Project is anticipated to take approximately 24 months to complete,
and that timing is consistent with the City’s desire to make a decision on how to
proceed with the lost asset that the Freeway well has become.
Promote Groundwater Sustainability –

•

— The Planning Project is consistent with and supports a key goal of the Santa Rosa
Plain Groundwater Management Plan (voluntarily developed per California Water
Code § 10750-10756). That goal is to maintain a sustainable, locally-managed,
high-quality groundwater resource for current and future users.
— Currently, this resource has been impaired by unauthorized VOC releases,
impacting the City’s municipal supply well. The Planning Project will evaluate
whether there are other potential unauthorized releases contributing to the
contamination in the water bearing zones tapped by the Freeway well, and how
this resource can be cleaned up, and/or how the groundwater resource can be once
again used to the benefit of the public.
Demonstrated Ability –

•

— The City and its technical consultant, West Yost Associates, have the
demonstrated ability to complete the proposed Planning Project, and have
completed many similar projects of similar scope on time and within budget.
Please see a more detailed discussion of the Team's qualifications and brief
resumes for key team members presented in Attachment 3 of the application,
Experience and Resumes.
Regional Project –

•

— The Planning Project has not been included in the integrated regional water
management plan (Water Code section 10544) for the North Coast area.
Public Health Risk/Benefit –
— Through the preparation of this Planning Project, potential unauthorized releases
of VOCs into the regional groundwater basin will be identified, and if follow-up
action is taken by the appropriate regulatory agencies, the protection and
4

August 2017
o\c\405\12-17-64\WP\080817 _Attachment 4

City of Santa Rosa
Attachment 4

Proposition 1 GWGP Planning Final Application
Attachment 4 – Program Priorities, Requirements,
and Preferences

•

continued sustainability of the groundwater basin for use by the public will
be preserved.
Multiple Benefits –
— As discussed above in “Proposition 1 Priorities” and “State Water Board
Eligibility Requirements for Implementation Projects,” the project is designed to
address more than one Proposition 1 prioritization criteria and more than one
California Water Action Plan (CWAP) objective. The following list includes the
relevant criteria discussed above in the referenced sections:
▪ Proposition 1 Priorities
o Leverage Local Funds
o Include New/Innovative Technology
o Address Threat to Community Drinking Water Supplies
o Enhance Local Water Supply Reliability
▪ State Water Board Eligibility Requirements for Implementation Projects
o CWAP Objectives
▪ Prevent Spread of Contamination
▪ Accelerate Cleanup of Contamination
▪ Protect or Cleanup Aquifer Serving as Drinking Water Source
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Applicant Name: City of Santa Rosa

FAAST PIN: 39868

Project Title: Freeway Well Planning Project
SCOPE OF WORK

The Scope of Work for this Project includes Project Administration and Engineering Services.
Project Administration includes services conducted by City staff to administer the grant, oversee
contractors and vendors, facilitate the work schedule, and inform the public, and by West Yost
(Engineering Services) to coordinate and interface with City staff. Engineering Services includes
the execution of the technical aspects of the Freeway Well Planning Project.
The Engineering Services are further divided into four sequenced investigation work tasks, as
discussed in detail in subsequent sections of this Scope of Work (SOW). For clarity, it should be
noted that the required numbering system for budget categories used on the Grant Budget
Summary and Detail Sheets, 1 through 5, do not correspond with the task numbers used in this
SOW. Therefore, to help facilitate translation between the various Grant Application Attachments,
Project Administration work efforts are identified in the SOW with the letter “A”, and also
represented on the budget tables and project schedule with the letter “A”; and similarly, the
Engineering Services are represented with the letter “E” and the work task number on these
respective Attachments.
Project Administration (A)

The City has designated Colin Close, Senior Water Resources Planner, as the Project Administrator.
Mr. Close will coordinate closely with the State and regulators to ensure their input is integrated. He
will oversee West Yost and any other contractors or vendors to ensure goods and services meet or
exceed performance standards and specifications, and ensure that West Yost and any subcontractors
comply with labor compliance requirements, and that these costs are accounted for in the various
task budgets (Labor compliance will not be called out as a separate budget line item). He will review
invoices for goods and service for accuracy and will process approved invoices for disbursement
within 30 days. He will review contractor progress reports to ensure they adequately capture all work
completed, milestones achieved, expenditures invoiced during the reporting period, any issues
encountered, and upcoming work schedule. He will retain and archive backup documentation. Mr.
Close will work diligently with all parties to deliver the planning Project on time and within budget.
Grant Administration

Within 45 days of the conclusion of each quarter, Mr. Close will prepare and provide a progress
report with a brief description of activities that have occurred, milestones achieved, monitoring
data (if applicable), and any issues encountered in the performance of the work during the reporting
period. Quarterly reports will document all activities and expenditures, including work by
West Yost or their subcontractors. Mr. Close will provide additional information or reports as
needed by the State for the evaluation of performance. By November 15 of each year of grant
implementation, Mr. Close will prepare and provide a brief Annual Progress Summary that
includes a summary of the existing conditions (based on available data) the Project is meant to
alleviate, the Project’s objective, the scope of the Project, the approach used to achieve the Project
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objective, progress made to date, significant milestones achieved, and the current schedule for
completing the Project. At the conclusion of the Project, Mr. Close will prepare and submit a Final
Project Report. Mr. Close will compile and retain all relevant backup documentation for the
retention period required by the grant.
Mr. Close will prepare and submit quarterly disbursement requests for eligible costs incurred to
the Grant Manager for this Project. Disbursement requests will be itemized on the State’s
designated form and signed by the City’s authorized representative or designee. Disbursement
requests will be accompanied by supporting documentation and a Progress Report (described
above). Mr. Close will submit a final Disbursement Request at the end of the Project. Mr. Close
will compile and retain all relevant Disbursement Request back up documentation for the retention
period required by the grant.
Stakeholder Outreach

Stakeholder outreach efforts will inform the public about the purpose of the Planning Project
(Project). At least one outreach meeting will be held to provide information to the public, particularly
to residents, businesses, and property owners within 1000 feet of the site, about the purpose of the
Project. In addition, City of Santa Rosa and West Yost Associates (West Yost) staff will make at
least one presentation at a publicly noticed meeting of the City of Santa Rosa’s (City) Board of Public
Utilities. Outreach materials will include information posted on the City’s website and distributed to
the neighborhood. In addition, Project staff will meet with technical and regulatory stakeholders to
discuss the Project.
Permitting and Environmental Review/Site Access

No permits are required for the Project. However, the City will comply with all permit
requirements for the test boreholes and wells installed for this investigation effort. The City will
also obtain any access permission needed for accessing wells in the area during the planning phase
and implementation phase, if applicable.
The City prepared a Final Mitigated Negative Declaration (MND) on September 11, 2013 for the
Santa Rosa Groundwater Master Plan (GWMP). The Freeway Well site is located within the GWMP
area that encompasses the City’s Urban Growth Boundary. The GWMP establishes policies and
strategies to manage the available groundwater resources in a sustainable manner for potential future
beneficial uses. The MND finds that groundwater project impacts would be mitigated to a less-thansignificant level through implementation of mitigation measures or through compliance with existing
Municipal Code requirements or City standards. With the recommended mitigation measures, no
significant adverse effects to the environment are expected from the Project. This Feasibility Project,
including the drilling of the test boring, will not have a detrimental effect upon either short-term or
long-term environmental goals; will not have impacts which are individually limited but
cumulatively considerable; and will not have environmental impacts which will cause substantial
adverse effects upon human beings, either directly or indirectly.
The City will prepare a California Environmental Quality Act Notice of Exemption (NOE) for
Class 1 maintenance (Section 15301) of the Freeway Well associated with preparing the existing
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casing for hydraulic testing. For completion of the test boring and monitoring well, the City will
prepare a NOE for statutory exemption (section 15262) for work supporting this Project.
Construction/Implementation

The Project includes one construction task; drilling and logging of a test boring, and installation
of three multiple completion monitoring wells in the boring as described in Task 2 below. The
City will publicly solicit bids from qualified C57 licensed well drilling contractors, and select and
award a contract for this work. Additionally, West Yost will employ two subcontractors; an
analytical laboratory and a pump contractor to perform the representative sampling from each
monitoring well.
Technical Specifications and Design Period Services

West Yost will prepare technical specifications for drilling the test boring and installing the monitoring
wells for the City’s use and inclusion in a publicly bid package. The preparation of the drilling technical
specifications can be categorized into design period services and bid period services.
Design period services are focused on preparing the technical specifications and drawings for the
City’s use in assembling the bid package, and for the City’s use in advertising and obtaining bids
from qualified, licensed drilling contractors. West Yost’s design period services include:
•
•

•
•
•
•

Reviewing the City’s current standard bidding protocols, process, etc.;
Preparing draft technical specifications and drawings for drilling and construction of
the multiple completion monitoring wells. For bidding purposes, the preliminary
monitoring well design will be developed based on construction details and lithologic
information from existing wells in the area. Note: The Monitoring well final design will
be adjusted during construction and will be based on the site specific lithologic log,
geophysical logs, and formation sieve analyses of the test boring (See Task 2);
Meeting with City to receive and review City comments on proposed monitoring well
design;
Modification of draft technical specifications and drawings to reflect review comments
received from City;
Preparing an Engineer’s Estimate of Probable Construction Cost; and
Providing final technical specifications and drawings, sealed by a professional engineer
or registered geologist, to City, for City’s addition of the “front-end specifications” and
use in advertising and selection of a drilling contractor.

Bid Period Services

West Yost’s bid period services are focused on assisting the City, if requested, in providing
technical input during the selection of the drilling contractor. Proposed activities include:
•
•
•

Assisting the City with bidding process and attend pre-bid meeting;
Assisting the City in responding to contractor questions;
Issuing addenda, if needed; and
3
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•

Preparing bid tabulations and verifying general conformance with bid documents
including signatures and requisite submission of appropriate documentation.

Construction Period Services

The West Yost team will provide technical services during the drilling and construction of the
multiple completion monitoring wells.
The three expected phases during the drilling and construction of the wells are the pre-mobilization
phase, the construction phase, and the post-construction phase. Throughout all construction
activities, the West Yost team will provide the following services:
•
•
•
•

Conducting a construction meeting at the jobsite once contractor mobilizes;
Reviewing, approving, and processing payment applications for City review,
authorization and payment;
Responding to and processing requests for information, change orders, and field orders;
and
Monitoring contractor’s compliance with required well drilling specifications and
construction of the multiple completion monitoring wells.

The West Yost team will work with the selected contractor to discuss any specific or unusual issues
related to this site or Project, and develop a specific project implementation schedule. West Yost
will coordinate the field geologist’s activities with the contractor to ensure the proper
collection/bagging of cutting samples, logging of observed materials, noting of drilling penetration
rates, and proper collection of other required field data. The professional geologists, certified
engineering geologists, or certified hydrogeologists, will confirm and log soil cuttings and
generally be on site daily to observe field activities and make recommendations at the appropriate
times during the drilling activities.
Activities specific to each of the phases are described below.
Pre-Mobilization

The pre-mobilization phase focuses on those activities that occur prior to the contractor mobilizing
to the well site. Activities include:
•
•
•

Coordinating site logistics to prepare site access, document existing site conditions, and
assist City with providing outreach to potentially impacted parties;
Preparing the agenda for the preconstruction conference and organizing the date and
time for conducting the meeting at the drilling site. Preparing notes of the conference
for distribution;
Establishing a list of required contractor’s submittals, reviewing contractor’s submittals
(including material submittals, project schedule, and schedule of quantities), and
responding to contractor’s requests for clarification. Up to ten (10) Contractor
submittals and five (5) requests for information are assumed; and
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•

Preparing and using a permit inventory throughout the course of the Project to ensure
that the required permits obtained by the City and/or the Contractor are received, and
are complied with.

Well Construction

Proposed construction management activities during drilling and construction of the monitoring
wells include:
•
•

•

•

Providing final design of the multiple completion monitoring wells based on the site
specific lithologic log, geophysical logs, and formation sieve analyses;
Providing technical expertise whenever a change order is being considered, including,
but not limited to, plan details, specifications, and cost estimates. Reviewing and
commenting on draft change orders prepared by the City. Because of the short duration
of the construction, only one (1) change order is assumed;
Providing limited (daily site visits to review compliance with required specifications,
but will not be continually at site) on-site technical expertise and quality assurance
inspection during well drilling, construction, e-logging, monitoring well development,
and site cleanup/disposal of fluids and cuttings; and
Analyzing the results of the e-log and determining screening intervals and detailed
monitoring well design.

Engineering Services (E) Work Tasks and Deliverables

The City is interested in the possibility of restoring production of potable water from the
Freeway Well and protecting the aquifer from further degradation. To accomplish this goal, West
Yost proposes the following four tasks:
E1. Conduct a records review to gather and compile information about the well, its
geologic setting, and the threats and impacts to the aquifer that it draws from;
E2. Complete a test boring and install multiple completion monitoring wells to
understand the geohydrologic conditions at the site and explore the possible vertical
distribution of VOCs in soil and groundwater;
E3. Conduct both a well velocity test (to determine percent supply contribution by
screen zone section) and a 72-hour constant rate aquifer test to evaluate the wells
performance, and the vertical and horizontal effects of pumping on groundwater
movement and contaminant migration in the surrounding aquifer; and
E4. Conduct an evaluation of groundwater protection and remediation options.
Task E1. Records Review, Data Gathering and Compellation

West Yost will interview Regional Water Quality Control Board (RWQCB) staff, search the
State GeoTracker and EnviroStor data repositories and other publicly-available environmental
reports for properties within a one-half mile radius of the Freeway Well site boundaries, to identify
release sites listed on County, State and Federal hazardous site lists to inventory and profile know
conditions in the Freeway Well vicinity.
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Per discussions with RWQCB staff, there may be undiscovered sources of VOC releases in the area,
in addition to the known sources of contamination. Therefore, West Yost will study the land use
within 2000-feet of the site and create a matrix of properties and businesses that may have used
VOCs. West Yost will review historic business directories, and fire insurance maps for business
names or building patterns that indicate industrial uses. Historic topographic maps and aerial
photographs will also be used to develop a general understanding of land use and the sequence and
patterns of development.
Relevant data including analytical results, maps of contaminant extents, sensitive receptor surveys,
monitoring well locations and investigation reports will be downloaded and compiled. The data will
be used to map wells in the area, develop an inventory of known and suspected releases, and a create
a horizontal and vertical profile of the geologic conditions and contaminant distribution in the area.
West Yost will evaluate the existing wells in the area for potential use as aquifer test observation
wells. The objective of the aquifer test is to evaluate the effects of pumping at the Freeway Well site
on vertical and horizontal groundwater flow and contaminant plume movement. Therefore, it is
important to find observation wells at various distances and completed at various depths. West Yost
will look at Department of Water Resources (DWR) well completion reports, and monitoring well
logs from groundwater investigations in the area to identify wells completed in likely production
zones and in shallower contaminated zones. West Yost will then work with the City and RWQCB
staff to approach the well owners about securing access agreements. West Yost will prepare a draft
letter of interest to use the selected well. The draft letter will include a description of the project,
approximate duration of monitoring and the logistics of installing a transducer and collecting data.
The draft letter of interest will be provided to the City for review and incorporation in
communications with the property owner to secure a right-of-entry agreement. Preparation of the
letter and coordination with the property owner will include an on-site meeting. Only wells with
sounding ports or other openings that allow installation of a transducer will be considered.
Should the selected well be determined not feasible, an alternative monitoring well site will be
pursued. West Yost will work with the property owner and the City to minimize impacts from
ingress/egress of vehicle and staff and establish a schedule for periodic data downloads. Once
access to the well is secured, West Yost will install a data-logging pressure transducer and begin
collecting hourly water level measurements to establish ambient conditions prior to the aquifer
test. At the completion of the project, West Yost will remove the transducers and restore the wells
to pre-existing conditions per the terms of the access agreements.
A Site Investigation Technical Memorandum (TM) summarizing the work that has been performed
and findings and conclusions will be prepared. Further discussion of the content of this TM is
provided in Task 4 of this section.
Task E2. Test Boring and Monitoring Well Installation

The geologic conditions at the Freeway Well site are not well understood. The only available
geologic information comes from the original drillers log which provides no more than one and
two-word descriptions. That information does not help explain the productivity of the
Freeway Well which is high (800 gallons per minute (gpm) or higher) compared to other wells in
the area. Furthermore, the Freeway Well is screened at nearly every permeable zone with no
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intermediate seals and therefore is poorly constructed to provide discrete information regarding
the possible vertical distribution of contaminants in the aquifers. West Yost proposes to drill a test
boring and install multiple completion monitoring wells, to characterize the geology at the site,
evaluate aquifer characteristics and contaminant concentrations in multiple aquifer zones.
Bid Solicitation

West Yost will prepare the technical specifications describing the scope of work for completing
the test boring and installing a set of three multiple completion monitoring wells. These technical
specifications will describe all work elements in detail and specify performance requirements. The
technical specifications will be provided to the City to add their front-end specifications and then
advertise and obtain bids for this project. The solicitation will request a cost bid, availability, and
work schedule. The City will review the bids submitted and select the contractor.
Pilot Boring

The Driller will drill a pilot hole to the original depth of the Freeway Well, 800-feet below surface.
The well will be drilled on the Freeway Well property at a location selected in collaboration with
the City to minimize interference with future plans for the Site. The anticipated location is the
southwest corner of the Site between the driveway and the fence along Cleveland Avenue.
West Yost will work with the selected drilling contractor City staff to determine logistics for
preparing the drill site, and establish ways to minimize impacts from ingress/egress of vehicle and
support equipment, and minimize noise and activity during drilling operations. A schedule will be
established and communicated through the City to permitting agencies and interested neighboring
properties. A construction schedule will be prepared indicating milestone dates through job
completion.
Upon approval of work schedule, a pre-construction site meeting will be held. The meeting will
cover construction schedule, sequence of work, methods of access to the construction site, drilling
water sources, drilling mud and cuttings containment and disposal, disposal of water from
development and testing procedures, methods of sample collection, drilling fluid standards, and
temporary facilities. The following is a summary of the items to be covered:
•
•
•
•
•
•
•
•
•

Certifications, security, access, and permits
Locations of water supply, power and water discharge areas
Sound mitigation measures
Schedule, hours of operation, site safety and emergency protocol
Names and numbers of responsible personnel available 24 hours
Drilling fluids and waste management programs
Driller’s log of daily drilling conditions and operations
Support equipment, subcontractors and storage of supplies
Site preparation and restoration
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Log Geology

The Driller will collect formation samples from every ten feet of drilling and at significant changes
of lithology from ground surface to the bottom of the test borehole. The driller will label and
maintain the samples in sequence for completing a log of formations drilled from the surface to
total depth. West Yost will be on site to observe the collection of formation cuttings. Within aquifer
zones, additional samples will be retained for possible grain size distribution analyses.
Daily activities will be recorded to document depth drilled, penetration rates, bit weight, string
weight, fluid properties, water usage and meter readings or any other relevant observations and
information. A complete lithologic drilling log and shift record of construction activities will be
maintained by the Drilling Contractor and checked by West Yost. The log will record other relevant
information such as the amount of water used and the amount of additives used during drilling.
Geophysics

A geophysical subcontractor will be retained to perform downhole surveys and provide logs in a
pre-specified electronic format. West Yost will be on site to direct, observe and document the
subcontractor activities and maintain records of all tools used, survey rates and logs produced. The
logs will be interpreted on site and discussed with the geophysical subcontractor to insure
understanding of results.
All logs will survey the full borehole depth and will consist of the following: spontaneous potential
log, short normal and long normal resistivity log (16 and 64-inch spacing), single point resistivity
log, and spectral gamma log. Caliper logs shall be made along the full depth of the test hole and
the reamed borehole.
Design & Install Multiple Completion Monitoring Wells

Within three days of completing the pilot hole testing, West Yost will prepare well construction
specifications including well depths, screen materials, filter pack and well configuration. The
specifications will be provided to the City and discussed as necessary. The preliminary design calls
for three multiple completion monitoring wells in the reamed borehole. The final recommended
design of the monitoring wells will depend on the information obtained from the pilot boring
results. Each of the wells will be constructed of 3-inch schedule 80 PVC. The final design will
target three zones. The deepest well will collect water from the zone with the most promise for
groundwater production. The shallowest well will collect water from the upper part of the aquifer
which is believed to be contaminated. The intermediate well will be designed to collect water from
a permeable zone between the deep and shallow wells. Ideally, the intermediate zone will be
separated from the other zones by impermeable layers.
Once the City has approved the design, West Yost will observe the drilling contractor ream the
test hole to a final diameter. Upon completion of the reaming operation, the driller will run
mechanical surveys to determine uniformity of the borehole cross-section. When the reaming
operation has been completed, the nominal 3-inch diameter casings, or other determined size well
casings and screen sections will be installed.
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The well casing and screen will be fabricated as specified including depths of alignment straps,
centralizers, filter pack, intermittent bentonite seals and cement annular seals. Well construction
operations will be photographed and as-built well information will be recorded.
Develop Wells

The Drilling contractor will develop the completed monitoring wells by mechanical means until
discharge water runs clear and pH, electrical conductivity, and temperature have stabilized for
three successive 15-minute intervals.
Upon completion of drilling and testing work, the well head will be constructed to prevent
vandalism, secured from public access (by key or combination), sealed from surface elements and
protected from vehicles with bollards.
Sample & Analyze Groundwater

West Yost will collect groundwater samples from the completed monitoring wells. Using a
submersible pump, water will be purged from the well at the maximum sustainable rate. West Yost
will record flow rates, water levels, pH, electrical conductivity, temperature, and water clarity prior
to sample collection. Purging will continue until pH and electrical conductivity and temperature
of discharged water have stabilized and discharge water is clear. West Yost will collect the samples
in containers supplied by the contract laboratory. West Yost will transport the samples, under
chain-of-custody protocol, to a State certified laboratory to analyze the samples for
Volatile Organic Chemicals by EPA method 524.2. It is assumed that sampling water can be
discharged into the City’s sanitary sewer system.
Install Transducers

West Yost will install data-logging pressure transducers in each of the three monitoring wells. The
loggers will be set to record hourly water levels and temperatures to evaluate ambient conditions
before the aquifer test.
A summary of the work performed during this task, and findings and conclusions will be
documented in the Task E3 TM. This TM will be titled Geohydrologic Investigation, and is further
discussed in Task E3 of this section and in the Deliverables section below.
Task E3. Aquifer Testing

Step and constant rate pump testing will be conducted in the Freeway Well after monitoring
background groundwater levels in the Freeway Well and selected observation wells, including the
newly constructed multiple completion monitoring well. Flow velocity logging will be conducted in
the Freeway Well during step testing to identify zones of inflow to the well and assess the flow
contribution of each zone over the range of pumping rates evaluated in the step test. Figure 5-1
(located at the end of this attachment) shows the location of the Freeway Well (the pumping well)
and the proposed multiple completion monitoring well to be monitored. Table 5-1 (located in the
next subsection entitled Constant Rate Pump Testing) lists the monitoring frequencies for the
pumping well (groundwater level and flow), observation wells and barometric pressure monitoring.
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Data-logger-equipped pressure transducers will be deployed in the Freeway Well and observation
wells to monitor background groundwater level trends and groundwater levels during aquifer
testing and a subsequent recovery period. A recording barometer will be deployed at the
Freeway Well site to monitor barometric pressure changes that could affect groundwater levels in
the monitored wells during the background monitoring, aquifer testing and recovery periods.
Manual measurements will be made periodically to benchmark the electronically collected data.
Electronic measurements will have an accuracy of 0.05 percent of the full-scale range at a
temperature of 15° Centigrade. Manual measurements will be made to the nearest 0.01 foot. All
aquifer testing water generated is assumed to be acceptable for discharge into the City’s sanitary
sewer system.
Aquifer testing will be conducted as follows.
Observation Well Identification and Assessment

The Freeway Well will be used as the pumping well during aquifer testing. Observation wells will
include the newly constructed multiple-completion monitoring well and observation wells
identified during implementation of Task 1. For budgeting purposes, it is assumed that
five additional observation wells will be identified for monitoring under Task 1.
Background Groundwater Level Monitoring

Background monitoring will be used to assess the degree to which pumping in other production
wells influences groundwater levels, direction of groundwater flow and groundwater gradients
near the Freeway Well and at selected observation wells.
Groundwater levels will be measured in the Freeway Well, the newly constructed multiple
completion monitoring well and selected observation wells for three consecutive days prior to
conducting step and constant rate aquifer testing.
Step Testing

Step testing will be conducted to estimate the specific capacity and pumping capacity of the
Freeway Well. The step test will be conducted by pumping the Freeway Well over a series of steps
in which the pumping rate is incrementally increased at specified time intervals. The step test will
be used to select the pump rate for the constant rate aquifer test.
The step test will be conducted in four steps of approximately three-hour duration per step at rates
of approximately 0.5, 0.75, 1, and 1.5 times the anticipated capacity of the Freeway Well. The
complete test is estimated to require approximately 12 hours. The discharge rate from the pump
will be controlled by both a gate valve and engine throttle. The discharge will be controlled and
maintained for each step within an accuracy of plus or minus five percent of the target discharge.
During the step test, the time, pumping level and discharge rate will be recorded in the Freeway Well.
Groundwater levels will be measured and recorded in the specified observation well network.
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Flow Velocity Logging

Continuous flow velocity logging will be conducted by a qualified contractor using a low inertia
impeller (spinner) type flow meter equipped with centralizers. Prior to conducting the flow
velocity logging, the contractor will:
•
•
•

Determine the line-speed baseline of the impeller (the impeller counting rate caused by
line speed under zero flow conditions) in the Freeway Well under non-pumping
conditions;
Verify, and adjust as necessary, the line speed baseline by comparing the flow meter
responses for up and down runs during pumping in the Freeway Well; and
Construct a line-speed chart based on three down runs made at three different
constant speeds with no pumping in the Freeway Well.

The flow velocity logging will then be conducted using a variable flow rate methodology during
the step test. For each of the four steps in the test, up and down surveys will be conducted at
constant line velocities over the entire length of the well.
For each pumping rate in the step test, a stop-count survey will be conducted at the beginning of
each down survey and the end of each up survey. These stop-count surveys will be conducted by
placing the flow meter at a stationary location above the perforated interval and below the pump
intake and recording readings, consisting of the impeller counting rate and the constant pump rate.
The pump intake will be placed at least 15 feet above the top of the perforations. These stop-count
survey results will be used to create a chart relating impeller counting rate to pumping rate
(Variable Flow Rate Chart). The relationship between impeller counting rate and pumping rate
should be linear.
Stop-count surveys will also be taken at 10-foot intervals in the perforated section of the
Freeway Well during the up survey for each pumping rate of the step test. Because of their greater
accuracy, the stop-count survey results will be used to verify and constrain the results of the
continuous surveys conducted over the entire length of the Freeway Well.
The results of the continuous and stop-count surveys conducted in the perforated interval of the
Freeway Well will be processed by first correcting the impeller counts for line speed and then
converting the corrected impeller counts to flow in gallons per minute using the Variable Flow
Rate Chart. The processed results will consist of a vertical profile of the incremental and
cumulative flow rate from the bottom of the well to the top of the perforated zone.
Constant Rate Pump Testing

A 72-hour constant rate pump test will be conducted in the Freeway Well at a pumping rate
determined based on the results of the step testing. The objectives of the constant rate test will be
to assess:
•

Lateral and vertical extent of hydraulic influences from pumping of the Freeway
Well;
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Aquifer zones that may act as contaminant pathways from VOC sources to the
Freeway Well; and
Aquifer hydraulic properties.

The pumping rate will remain constant throughout the test, not varying by more than five percent
of the designated pumping rate. When the test is completed and the pump stopped, groundwater
level recovery will be monitored in the Freeway Well and the specified observation well network
for 48 hours or until the water levels have recovered to 90 percent of pre-test levels. During the
drawdown and recovery tests, the time, pumping rate, and the groundwater levels will be
monitored on the schedule presented in Table 5-1, below:
Table 5-1 Constant Rate Test Schedule
Interval(b)

Duration(a)
First 10 minutes

Once every 1 minute

10 – 30 minutes

Once every 2 minutes

30 – 60 minutes (0.5-1 hour)

Once every 5 minutes

60 – 240 minutes (1-4 hours)

Once every 15 minutes

240 – 720 minutes (4-12 hours)

Once every 30 minutes

720 – 4,320 minutes (12-72 hours)

Once every 60 minutes

(a) Alternatively, a logarithmic scale may be used. Recovery of groundwater levels will be measured on the same schedule beginning when the
pump is turned off.
(b) Barometric pressure will be measured and recorded at 15-minute intervals throughout all phases of testing, including background monitoring,
constant rate testing and recovery monitoring.

The totalizer reading from the flow meter will be recorded once every hour with the exact time of
the reading. Any adjustments to the discharge rate will also be recorded.
Water Sampling and Analysis

Water quality samples will be collected from the Freeway Well and the multiple completion
monitoring wells at the conclusion of the constant rate test. A water sample will be pulled from a
sampling tap installed on the pump discharge pipe after the wellhead.
A summary of the work performed in Tasks E2 and E3, and findings and conclusions from these
tasks will be documented in the Geohydrologic Investigation TM. This TM is discussed in more
detail in Deliverables section below.
Task E4. Groundwater Remediation and Treatment Feasibility Study

West Yost will evaluate the feasibility of treating groundwater pumped from the Freeway Well,
specifically the removal of VOCs. The Project will consider the historic and new water quality
results from the Freeway Well, water quality results for the nested monitoring wells, and the other
lithologic and regional information gathered and evaluated under Tasks E1, E2 and E3. Based on
the available data, the Project will consider potential alternatives to retrofit the Freeway Well to
reduce or eliminate the presence of VOCs, and the potential construction of a replacement well.
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As part of the Project, West Yost will evaluate treatment technologies for removal of VOCs in
water pumped from the Freeway Well. West Yost will evaluate the feasibility of wellhead
treatment systems based on anticipated flow rates, and estimated VOC mass loading rates, and
other site-specific design considerations.
Deliverables

West Yost will produce three deliverables documenting the principal tasks of this study:
1. Site Investigation Technical Memorandum;
2. Geohydrologic Investigation Technical Memorandum; and
3. Remedial Alternatives Project Technical Memorandum.
Site Investigation Technical Memorandum

After completion of the data records review Task E1, West Yost will prepare a Site Investigation
TM that documents our findings. The TM will include an introduction that describes the site
background and discusses the objectives of the Project and subsequent tasks. The TM will provide
a description of the physical characteristics of the Site including the geology, groundwater
conditions, and historic uses of the area. West Yost will prepare a map of properties that are known
or suspected sources of VOC contamination and a matrix that prioritizes the properties by distance
and direction from the Site, relative to the direction of groundwater flow and ranks them as
potential source areas for the contaminants being observed at the Site. West Yost will also prepare
a map of wells that could be used as aquifer test monitoring wells and draft access agreements for
the City’s use in negotiations with the well owners for monitoring access.
A Quality Assurance Project Plan (QAPP) will be prepared and included as an appendix to the Site
Investigation TM. The QAPP will lay out the sampling and analysis procedures for the test boring,
nested monitoring well installation, and aquifer testing. The plan will describe West Yost’s
standard operating procedures for sample collection, storage and custody, and field instrument
calibration. The QAPP will also describe the analytical laboratory methods and procedures quality
assurance measures to be employed by the contract laboratory.
A site-specific Health and Safety Plan (HSP or Plan) will also be included as an appendix to the
Site Investigation TM. The HSP will apply to all phases of work and will govern the onsite
behavior of West Yost staff and its subcontractors while working on the site.
Geohydrologic Investigation Technical Memorandum

The findings and results of the Test Boring and Aquifer Testing Tasks E2 & E3, respectively, will
be described in a Geohydrologic Investigation TM. The first section of the TM will document the
permitting, site specific lithology encountered during the test boring drilling, and design/construction
of the multiple completion monitoring well, development, and water quality sampling results. The
analytical results of the collected groundwater quality samples will be tabulated and compared to
published water quality objectives. The report will include an as-built well construction diagram,
which will also display the lithologic and geophysical logs of the pilot hole. Contractor supplied well
13
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construction data and information will be included as appendices to the TM. The appendices will
include:
•
•
•
•
•
•
•

Sonoma County Department of Environmental Health drilling permit;
California Department of Water Resources Well Completion Report;
Photographic log of well construction activities;
Geophysical and caliper logs;
Sieve test results;
Monitoring well development records; and
Laboratory analysis reports for groundwater quality samples.

The second section of the TM will address the aquifer testing. This section will introduce the
aquifer testing documenting the purpose, objectives and scope of the effort, followed by
subsections documenting the testing methodology, a narrative timeline of the testing, results and
analysis of the testing, conclusions and recommendations. The TM will document:
•
•
•
•
•
•
•
•
•
•

Results of the Velocity Testing (which aquifer zones are contributing the highest
percentage of flow production to the Freeway Well);
Magnitude and extent of drawdown cone caused by pumping the Freeway Well;
Provide an assessment of water quality from the Freeway Well during pumping;
Identify aquifer zones potentially acting as pathways for the lateral and/or possibly
vertical migration of contaminants to the Freeway Well;
Aquifer hydraulic properties near the Freeway Well;
Freeway Well efficiency over the range of flow rates evaluated in the step test;
Professional opinion on the viability of rehabilitation or reconstruction of the Freeway
well;
Possible recommendations for well modifications to mitigate VOC contamination, or
Possible recommendations for alternative well design; and
Action plan and estimated budget providing overview of recommended next steps,
costs, and time to complete recommendations.

The test results will be discussed in the context of the Freeway Well construction, and the
hydrogeology, hydraulic conditions and groundwater quality conditions of the groundwater basin as
documented in published reports and determined during the execution of Tasks E1-E3 discussed
above.
Remedial Alternatives Project Technical Memorandum

The evaluation and selection of treatment and remediation options, Task E4, will be discussed in
a TM. The remedial alternatives TM will include the following:
•

Identification, description and evaluation of treatment technologies and Project
alternatives for VOC removal from the Freeway Well;
14
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•

•
•

A cost-benefit analysis of the economic feasibility of Project alternatives. Costs will
include estimates of capital costs (design, construction, start-up); and annual
operation, monitoring, residuals management, and maintenance costs; including
materials and operating consumables (e.g., electricity). Benefits will include estimates
of financial and economic benefits because of the ability to bring the Freeway Well
back on-line;
Ranking of Project alternatives based on defined Project objectives, including the
cost-benefit analysis; and
Recommended alternative and rationale for selection.

Technical Justification for Methodology (E)

Water in the Freeway Well is contaminated with VOCs and the construction of the well (continuous
gravel pack with no intermediate seals) makes it impossible to determine from which water bearing
strata the contaminants are entering the well. The objective of this Project is to characterize the
geology and aquifer conditions and understand the likely sources and vertical distribution of
contaminants. This information will be used to evaluate the feasibility of alternative water production
and treatment options. The Project will employ standard and long-proven investigative methods.
The Project team will characterize the geology of the site by using a direct-circulation mud rotary
drill rig to drill and collect and log formation samples. Geophysical tools will provide data for
short- and long-normal resistivity, single point resistivity, spontaneous-potential, natural gamma
and borehole profile for the complete length of the boring. These data will allow the Project team
to develop a detailed understanding of the lithology at the site.
A cluster of three nested monitoring wells, each screened at a different depth, is proposed to
provide depth specific water levels and water quality information. Each well will target a specific
region of the aquifer. The deepest well will provide data from the zone with the most promise for
groundwater production. The shallowest well will focus on the upper part of the aquifer which is
believed to be contaminated. The intermediate well will be designed to provide data from a
permeable zone between the deep and shallow wells. Ideally, the intermediate zone will be
separated from the other zones by impermeable layers. The final recommended design of the
monitoring wells will depend on the information obtained from the pilot boring results.
An aquifer test conducted by pumping water from the Freeway Well will stress the aquifer.
Observations made during the test in the multiple-completions monitoring well and in observation
wells in the vicinity will help the Project team understand how pumping affects groundwater flow
and contaminant migration. By studying groundwater levels in the monitoring wells, the
Project team hopes to evaluate the vertical component of groundwater flow. Chemical analysis of
groundwater collected from the monitoring wells will help the team evaluate if aquitards are
naturally limiting the downward migration of contaminants. Water level data from the observations
wells will help the team evaluate radius of influence during pumping and assess its potential effect
on the contaminant plumes in the area.
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Technical Information (E)
Draft Work Plan to Perform Drilling and Construct Multiple Completion Monitoring Well

This proposed task will consist of drilling and logging a test boring and constructing a multiple
completion monitoring well at the Freeway Well site. For budgeting purposes, the multiple
completion monitoring well is anticipated to contain three well casing/screen assemblies to
monitor the: Shallow Zone (anticipated total well depth 80 feet); Intermediate Zone (anticipated
total well depth 200 feet); and Deep Zone (anticipated total well depth up to 800 feet).
The actual well depths and construction details will be determined based on information developed
under Tasks 1 and 2. The test boring will be drilled to an anticipated depth of 800 feet using a
reverse mud rotary drilling technique. An experienced field geologist (or engineer) supervised by
a California Professional Geologist will lead all field activities including logging and monitoring
well installation. The field geologist will record observations on boring logs in general accordance
with the Unified Soil Classification System (ASTM D 2488). The information recorded will
include soil classification, color, soil name, and particle size distribution. The boring log will also
contain observations related to drilling activities, including methods, equipment, drilling rates,
well construction, and any unusual conditions encountered during drilling. A
California Professional Geologist will review and approve the soil-boring log.
On completion, the boring will be geophysically logged by a qualified subcontractor using
short- and long-normal resistivity, single point resistivity, spontaneous-potential, natural gamma
and caliper tools. All geophysical logging will be performed per American Petroleum Institute
(API) standards. Based on the review and evaluation of the lithology and correlation with the
geophysical logs, West Yost engineers and geologists will develop the specific design for the
nested monitoring wells.
The monitoring wells will be constructed using 3-inch nominal (2.5-inch inside diameter (I.D.))
Schedule 80 polyvinyl chloride (PVC) blank casing and well screen with F-480 flush-joint threads,
or equivalent. The screen length of each monitoring well is anticipated to be between 10 and
20 feet. Each completion shall have a 10-foot deep sump. The wells will be constructed in
accordance with DWR Bulletin 74-81, Water Well Standards: State of California, DWR Bulletin
74-90, California Well Standards and Sonoma County standards. Each zone will be distinctly
separated from each other through the use of strategically located bentonite zone seals.
Construction of the monitoring wells will begin as soon as the test boring drilling and geophysical
logging has been completed. The filter pack and well screen size will be selected based on sieve
test analysis conducted during drilling of the test boring. Screen length and position, and the
thickness and position of bentonite well seals will be based on review of the geophysical and
lithologic logging and sieve analysis. The design of the well screen to be installed in the shallowest
monitoring well will try to set the top of the screen ten feet above the anticipated lowest annual
static water level. A bentonite slurry will be used as a seal above the sand pack to prevent
downward seepage along the casing. The remainder of the annulus will be grouted. The grout will
be a three to five percent bentonite cement mix.
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Prior to running the well casing, a tremie pipe will be placed in the boring to below the total depth
of the casing assembly to be installed. Circulation will then be established through the tremie pipe
with a pump. Installation of the monitoring well casing and filter pack will proceed with circulation
through the tremie pipe continuing during the installation. The well casing string shall be
suspended in tension from the surface by means of an appropriate hanger or clamp. The bottom of
the casing shall be at a sufficient distance above the bottom of the borehole to ensure that the
casing is not supported by the bottom of the hole.
Prior to placement of the filter pack, the drilling fluid shall be thinned with clean water. Initial
circulation of fluid will be accomplished through the tremie pipe. The drilling fluid viscosity must
be 26 to 31 sec./qt. per Marsh funnel measurement and the drilling fluid density must be below
8.9 lbs./gal. before placement of the filter pack commences.
The filter pack shall be installed in the annular space between the borehole wall and the casings
through a tremie pipe from the bottom of the borehole. At no time shall the bottom of the tremie
pipe be greater than 40 feet above the top of the filter pack during gravel installation.
The filter pack placement shall continue uninterrupted until the height of the envelope reaches the
depth of the bentonite seals.
After the filter pack has been placed to the depth specified, a swab shall be carefully worked
opposite all screened sections. As the filter pack settles, more will be added to bring the top of the
filter pack to the specified elevation. This operation will continue until there is no further
measurable settlement of the filter pack.
Bentonite seals will be placed via tremie with the end of the tremie pipe initially located no more
than 15 feet from the top of the filter pack. Filter pack depth will be tagged and noted prior to
bentonite seal placement. The location of the bentonite seal, once in place, will be verified by
tagging the top of the seal.
A sand-cement sealing material shall be used for the annular seal. The sand-cement shall be mixed
at a ratio of not more than 188 pounds of sand to one 94-pound sack of Portland cement
(2 parts sand to 1 part cement, by weight) to 7 gallons of clean water, where Type I or
Type II Portland cement is used. Cement will meet the requirements of American Society for
Testing and Materials C150, Standard Specification for Portland Cement.
The tremie pipe must be within 5 feet of the bentonite seal at the beginning of the annular seal
placement. The tremie pipe will be gradually withdrawn as the sealing material is placed, and the
end of the tremie pipe must remain submerged in sealing material during placement.
Sonoma County Department of Health Services will be notified 24 hours in advance of completing
the well seal.
The nested monitoring well casings will protrude approximately three feet above grade and be
enclosed in a minimum 14-inch diameter steel protective outer casing surrounded by a concrete
pad. The steel protective outer casing will be equipped with locking lid. A 4-foot by 4-foot by
6-inch sloping concrete pad, equipped with four 42-inch traffic bollards, will be constructed around
17
August 2017
o\c\405\12-17-64\2017_Farmer \080817 _Attachment 5

City of Santa Rosa
Attachment 5

Proposition 1 GWGP Planning Final Application
Attachment 5 - Proposed Scope of Services
each well. The monitoring well identification number will be painted on the outside of the steel
protective casing.
The monitoring well location will be measured by a licensed surveyor. Horizontal coordinates for
the monitoring wells will be measured to the nearest 1.0-foot. Elevation measurements will be
made at the top of the each well casing and at the top of the concrete pad surrounding the well.
The top of each casing will be measured to the nearest 0.01 feet. The top of the concrete pad will
be determined to the nearest 0.1 feet. The measurement point at the top of each monitoring well
casing will be clearly and permanently marked for future water level measurements. The location
on the pad will also be marked.
All elevations will be referenced to the North American Vertical Datum of 1988 (NAVD 88). All
horizontal coordinates will be referenced to California State Coordinate System and the
North American Datum of 1983 (NAD 83). The purging and sampling will be documented using
a well purging and sampling form.
Within 24 hours of monitoring well construction completion, the wells will be developed by airlift
pumping and swabbing opposite the screened sections. The well development will continue until
pH, temperature, and specific conductance measurements have stabilized and the water is clear
and colorless, if possible.
Stabilization shall be defined as agreement between the last two sets of readings within plus or
minus 0.1 pH units, plus or minus 1.0º C, and plus or minus 10 percent of full scale reading for
specific conductivity. If parameters have not stabilized during the removal of three cased well
volumes, then a maximum of five well volumes will be removed. A record of the well development
will be maintained using a well development log.
Data Validity and Quality (E)

Data collected for this Project will be derived from direct observations, instrument readings, and
chemical analysis. The data will include groundwater elevations from pressure transducers
deployed in wells at and near the site, a geologic log of the test boring, geophysical logs of the test
boring, and chemical analyses of groundwater samples collected from the test boring, the multiple
completion monitoring wells and the Freeway Well. The data will be collected in accordance with
the plans and specifications and West Yost’s Standard Operating Procedures (SOPs).
Direct Observations

The Project team will make direct observations of water levels, geologic materials encountered
during drilling, flow velocities and total gallonage pumped. The team will also record contractor
compliance with construction plans and specifications including dates and times of work, and
compliance of materials and methods used to install the monitoring wells and conducting the
velocity and aquifer tests. These data will be recorded on West Yost’s standard field forms and
transferred, once back in the office, to either narrative or numeric format for data analysis and
report preparation.

18
August 2017
o\c\405\12-17-64\2017_Farmer \080817 _Attachment 5

City of Santa Rosa
Attachment 5

Proposition 1 GWGP Planning Final Application
Attachment 5 - Proposed Scope of Services
Instrument Readings

The Project team will employ data logging pressure transducers to record water levels and a water
quality meter to record water quality parameters. The pressure transducers will create digital logs
that specify the name of the well and its location, and record date, time, temperature, pressure, and
either the depth to water or the water surface elevation. The data are recorded digitally and will be
exported in a spreadsheet format for data analysis and archive. The hand-held water quality meter
measures general water quality parameters including pH, temperature, dissolved oxygen, and
electrical conductivity. Water quality parameters will be recorded on West Yost’s standard field
forms and a digital log of the data will be downloaded from the instrument and archived for quality
assurance review. The meter will be maintained, calibrated, and operated per the manufacturer’s
guidelines and recommendations.
Chemical Analysis

All chemical analysis for the Project will be performed by State certified analytical laboratories using
EPA approved methods. Laboratory duplicates and spikes will be performed on approximately 10%
of samples to assess laboratory quality control. Blanks, duplicates, and standards will be analyzed
alongside the field samples to provide quality control during quantification of constituent
concentrations. The blanks will be analyzed to evaluate possible cross-contamination of samples by
the extraction or digestion of the samples and provide background concentration levels in the
solutions used for sample preparation. Analysis of duplicate samples will provide repeatability and
precision data while analysis of the standards will provide accuracy data.
Data Quality Assurance (E)

The goal of the data collection, and sampling and analysis conducted for this Project is to inform
and support an evaluation of the feasibility of producing potable water from the Site. West Yost
will develop a Quality Assurance Project Plan to describe the procedures the Project team will use
to ensure that the samples they collect and analyze, and the observations they record and manage
are of high quality, to meet the Project goals.
Alternatives to Achieving Project Purpose (E)

The Freeway Well was once an important source of drinking water for the City. But, now, water
in the well is contaminated with VOCs from unknown sources. The City would like to consider
options for restoring the lost municipal drinking water supply due to the loss of the Freeway Well.
To do so, detailed information about the sources of contamination, the geology and the aquifer is
needed. This project will employ standard investigative techniques to gather that data. The
following alternatives were considered and deemed impractical.
•

Existing Information could be used to characterize the geology of the site. This
information would come from the original drillers logs and from reports of soil and
groundwater investigations in the area. However, the original drillers logs provide
little usable data and most groundwater investigations conducted in the area focus on
the upper aquifer zone and do not provide information on deeper production zones,
which are the focus of this Freeway Well Planning Study. These existing sources of
19
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•

geologic information do not provide the site specific geologic and lithologic
information that is required for this Project, and the available data is unlikely to
provide data of sufficient quality to characterize the site and evaluate groundwater
production and treatment options. Although the use of existing information to
perform this Project would result in a lower cost alternative than Task E2, this is not
viable, as it would not achieve the stated Project purposes.
An aquifer test could be conducted without the proposed installation and use of the
multiple completion monitoring wells. However, without the construction of the
nested monitoring well, aquifer specific water quality data cannot be collected and
analyzed. Because the Freeway Well is screened at multiple depths, and the filter
pack surrounding the casing is continuous throughout the entire screened length, there
is no way to determine from which water bearing zones VOCs are entering the well.
(Without intermediate seals, water can flow through the gravel pack around packers
placed in the well, and therefore, the aquifer input to any individual screened section
cannot be reliably isolated.) Conducting an aquifer test in the existing well without
the multiple completion monitoring wells is a lower cost alternative to Task E3 but, it
would not achieve the stated Project purpose.

The findings and conclusions developed by this Project will provide the baseline data needed to
evaluate the feasibility of groundwater production and groundwater treatment alternatives. A
cost-benefit analysis of the alternatives that are considered feasible can then be conducted to select
the most cost-effective and technically-sound solution and design and build an eligible
implementation project.
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Attachment 6 – Metrics of Success
Applicant Name: City of Santa Rosa

FAAST PIN: 39868

Project Title: Freeway Well Planning Project
METRICS FOR SUCCESS

As previously stated in Attachment 1 of the application, Project Background, the City of
Santa Rosa’s (City) Freeway well had historically produced approximately 800 gallons per minute
(gpm) of municipal water supply for the residents of the City. Assuming this well could be returned
to active status as a municipal well, and operated 50 percent of the time, the Freeway well would
produce approximately 645 acre-feet of water per year, so given a 50-year life, would produce
32,250 acre-feet of municipal supply.
However, the City needs to develop and evaluate the technical information to be able to assess
whether the Freeway well can be returned to service (either in a modified condition, or as a
replacement well). Therefore, the metrics for determining project success will be answering the
following three questions:
1. Is it feasible to bring the Freeway well back on line, assuming wellhead treatment?
2. Is it feasible to locate and ultimately drill and construct a replacement well in the
vicinity of the existing Freeway well? and
3. If neither option 1 or 2 above are feasible, then should the existing Freeway well be
properly destroyed to prevent possible vertical contaminant migration?
Based on the findings, conclusions and recommendations from this Project Planning Study, one of
the three above specific recommendations will be made. Project success will be made by answering
these three questions above.
If the Freeway well can be brought back on line, it would also be used by the City as an emergency supply
well. Under this emergency supply/demand condition, each City customer requires roughly 50 gallons per
day to meet their minimum health, safety and sanitation requirements (H&S). Again, assuming the Freeway
well produces 800 gpm, this emergency supply would be sufficient to meet the H&S needs of
approximately 23,000 City customers, or roughly 12 percent of the City’s current population.
If this Project Planning Study concludes that it is not feasible to drill a new replacement well in the
vicinity of the Freeway well, or to provide wellhead treatment for the volatile organic contaminants
(VOCs) in the well, then the Freeway well must be properly destroyed. As discussed in Attachment 1
of the application, the Freeway well is constructed as a gravel packed well that is perforated in
multiple zones, so that it is possible that it could be serving as a vertical conduit for VOC contaminant
migration. As presented in Attachment 5 of the application, Proposed Scope of Work, Task 1
includes data gathering compellation and review of all available data related to the storage, use, and
unauthorized release of VOCs by others within a half mile radius of the Freeway well. This data
review will also identify and locate any existing wells within this targeted area. Available data related
to the existing well depths, construction details, perforation intervals and well yield/quality for these
identified wells will also be summarized. This information will provide a database of other potential
wells that may also be potentially serving as vertical conduits for VOC migration, and which also
should be considered for proper destruction, to protect the groundwater resources from further
degradation and preserve it for municipal, industrial, and agricultural beneficial uses.
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Applicant Name: City of Santa Rosa

FAAST PIN: 39868

Project Title: Freeway Well Planning Project
SCHEDULE NARRATIVE

The proposed Project Schedule shown on the previous page was developed based on the specific
Scope of Work presented in Attachment 5. The Scope of Work for this Project includes two overarching Project elements; Project Administration and Engineering Services. Project
Administration includes services conducted by City staff to administer the grant, oversee
contractors and vendors, facilitate the work schedule, and inform the public, and by West Yost
(Engineering Services) to coordinate and interface with City staff. Engineering Services includes
the execution of the technical aspects of the Freeway Well Planning Project. These Project
Administration, Management and Coordination components span the entire duration of this 24
month Project, and are represented at the bottom of the Project Schedule, (these Project elements
are denoted with the letter “A”).
The Engineering Services are further divided into four sequenced investigation work tasks,
consistent with and as discussed in detail in Attachment 5, Scope of Work. It should be noted that
all Engineering services are denoted on the Project Schedule with the letter “E”. The four specific
Engineering tasks and corresponding key sub-tasks, start and stop dates/durations, and milestones
are all shown on the Project Schedule:
Task E1: Records Review, Data Gathering and Compilation
Task E2: Test Boring and Monitoring Well Installation
Task E3: Aquifer Testing
Task E4: Groundwater Remediation and Treatment Feasibility Study
A brief discussion regarding these four key engineering efforts/project decision points, and the
linkages to other key work tasks is discussed below (see Attachment 5 for a detailed discussion of
the specific Scope of Work proposed for each task)
Task E1; Records Review, Data Gathering and Compilation will be the first engineering effort to
be initiated, and is expected to take about nine months to complete, and be complete with the
submittal of a final technical memorandum describing the record reviews and existing data
gathering and compilation conducted, and a summary of the findings and conclusions from this
work effort. The completion of this task will allow the project to move forward with the Task E2
work efforts.
Task E2; Test Boring and Monitoring Well Installation will rely on the findings, conclusions and
recommendations from Task E1 to design the proposed nested monitoring well to be constructed
on the current Freeway well site. Task E1 generated information, such as lithology, groundwater
gradients, depth to water, existing contaminant plume locations, migration patterns, location of
possible other existing monitoring wells, etc. will all help inform the conceptual design details for
the nested monitoring well and these criteria will be incorporated into the technical specifications
to be developed under this task. Task E2 is anticipated to start about 4 ½ months from the start of
1
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the Project (after most of the background research work being performed in Task E1 is completed),
and continue for a total of about 11 months. Task E2 will conclude with installation of the nested
monitoring well and issuance of the final TM, summarizing the work performed during this task,
and key findings and conclusions.
Task E3; Aquifer Testing will be started part way through the drilling and installation of the nested
monitoring well being installed as part of Task E2. Task E3 will start about 12 months after the
Project kick off meeting and continue for a duration of approximately 5 ½ months, and be
completed about 17 ½ months after this project begins. Task E3 will conclude with the final TM
documenting the findings of our aquifer tests, hydraulic connectivity between lithologic layers,
percent flow contribution from encountered water bearing strata, and water quality composition
by water bearing zone, among other TM discussion topics.
Task E4; Groundwater Remediation and Treatment Feasibility Study is anticipated to begin upon
the conclusion of Task E3, or approximately 17 ½ months after this Project begins. The focus of
this task is to analyze the data, findings, conclusions and recommendations developed in tasks E1,
E2, and E3 to determine the feasibility of remediation, treatment or other alternative. Task E4 is
anticipated to take about 7 ½ months to complete. This task will also conclude with the preparation
and submittal of a final TM of our findings and conclusions regarding Project feasibility.
Since the proposed site for the construction of the nested monitoring well is already owned by the
City, the only permits that will be required for this Project are: the well drilling permit which must
be secured from Sonoma County, and possibly individual access permits to monitor water levels
in existing wells identified in Task E1, if any.
The timeline for each of these tasks shown in the Project Schedule are based on many years of
experience with performing projects of similar scope and complexity. Due to the team’s extensive
experience with conducting these types of feasibility studies (please see Attachment 3 for
additional details of the experience of Project Team members and similar projects), we feel that
the time frames presented here for key elements of this Project are very reasonable and consistent
with the scope proposed for this Project, and overall, this Project can be completed within the
proposed 24 month time period. Therefore, assuming a Project start date of say December 1, 2017
(assuming that contract negotiations, project approval and setup take several months to work
through), this Project is anticipated to be completed by December 2019, prior to the March 2021
end date for this grant.
Project close out activities will continue for a few weeks up to about a month or so after completion
of the 24 month technical portion of this Project, so that all consultant billings can be received,
reviewed authorized and approved, and final grant billings and reports can be completed.
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J

Quarter
Month

1

Q1
2

3

Task E1: Records Review, Data Gathering and Compilation (E)
E1.01 Background Research
E1.02 Observation Well Search
E1.03 Access Agreements
E1.04 Install Transducers
E1.05 Outreach
E1.06 Prepare Draft and Final TM
E1.07 Coord. with Grant Administrator
Task E2: Test Boring & Monitoring Well Installation (E)
E2.01 Bid Specifications
E2.02 Bid Services (City advertises & selects Drilling Contractor)
E2.03 Pilot Boring
E2.04 Monitoring Well Design and Installation
E2.05 Monitoring Well Development
E2.06 Groundwater Sampling and Analysis
E2.07 Prepare Draft and Final TM
E2.08 Coord. with Grant Administrator
Task E3: Aquifer Testing (E)
E3.01 Prepare Workplan & Select Subcontractor
E3.02 Background Monitoring
E3.03 Velocity/Spinner Testing
E3.04 Step Test
E3.05 Constant Rate Test
E3.06 Groundwater Sampling & Analysis
E3.07 Prepare Draft and Final TM
E3.08 Coord. with Grant Administrator
Task E4: Groundwater Remediation and Treatment Feasibility Study (E)
E4.01 Evaluate Available Wellhead Treatment Options
E4.02 Evaluate Conceptual Design
E4.03 Review Engineering Feasibility
E4.04 Review Regulatory Feasibility
E4.05 Develop Estiimated Project Treatment Costs
E4.06 Develop Cost Benefit Analysis
E4.07 Prepare Draft and Final TM
E4.08 Coord. with Grant Administrator
Program Administration, Management and Coordination (A)
Contract Management
Quarterly Invoices
Quarterly Reports
Final Report
Labor Compliance Monitoring
Project Coordination

The anticipated project duration from contract execution is two years.
"A" denotes Project Administration Services perfomed by either City of West Yost Staff. See Attachment 5, Scope of Work for details.
"E" denotes Engineering Services. See Attachmment 5, Scope of Work for details.
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Attachment 8 – Budget Narrative
Applicant Name: City of Santa Rosa

FAAST PIN: 39868

Project Title: Freeway Well Planning Project
BUDGET NARRATIVE

The costs presented in the Budget Summary and Budget Detail tables were developed based on the
specific Scope of Work presented in Attachment 5. The Scope of Work for this Project includes
two over-arching Project elements; Project Administration and Engineering Services. Project
Administration includes services conducted by City staff to administer the grant, oversee
contractors and vendors, facilitate the work schedule, and inform the public, and by West Yost
(Engineering Services) to coordinate and interface with City staff. Engineering Services includes
the execution of the technical aspects of the Freeway Well Planning Project and are denoted with
the letter “A”.
The Engineering Services are further divided into four sequenced investigation work tasks, as
discussed in detail in Attachment 5, Scope of Work. It should be noted that all Engineering services
are denoted on the Project Schedule with the letter “E”.
The Budget Summary Table is divided into the following five categories:
1. Direct Project Management;
2. Planning/Design/Engineering/Environmental;
3. Construction/Implementation;
4. Monitoring/Performance; and
5. Outreach
A brief discussion of how costs were estimated for each category follows.
Category 1 costs are associated with the City’s efforts required for contract administration of this
grant, both with internal City departments/staff, and consultant staff. These cost estimates are
based on salary/benefits and number of hours by task (estimated based on years of experience
administering other projects and grants). As described in more detail in Attachment 5, Scope of
Work (SOW), these will include the categories of grant administration and permitting, among
others.
Category 2 costs are predominantly associated with engineering functions, but do include some
administrative functions associated with facilitating good interfacing and communications between
City staff and the consultant team. These engineering costs are based on the level of efforts which
were expended on many other projects of similar scope and complexity to this Project, and the
various technical staff levels (from staff hydrogeologist to engineering manager) that will be required
for the proper evaluation and execution of this work (cost estimate is the product of the billing rate
by staff category times the estimated hours by individual). The specific engineering tasks included
in this cost category are Tasks E1 and E4 (and the associated sub-tasks) as described in detail in
Attachment 5, SOW.
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Attachment 8 – Budget Narrative
Category 3 costs correspond with the drilling and construction of the proposed nested monitoring
well at the existing Freeway well site, and the proposed aquifer testing of the Freeway well to
determine aquifer characteristics and potential impacts to existing ground plum movement and
gradients. In other words, these costs are associated with the field construction elements of this
proposed Project. These engineering costs are based on the level of efforts which were expended on
many other projects of similar scope and complexity to this Project, and the various technical staff
levels (from staff hydrogeologist to engineering manager) that will be required for the proper
evaluation and execution of this work (cost estimate is the product of the billing rate by staff category
times the estimated hours by individual). City costs in this category are associated with their efforts
to publicly advertise, bid and select a drilling contractor to drill and construct the nested monitoring
well, and this cost estimate is based on 50% of the estimated cost of hiring the drilling contract (per
standards developed over many years of Engineering Services providing support to the Water Utility
on City CIP projects).
There are no costs associated with Category 4, Monitoring/Performance, since this element is not
part of the City’s proposed SOW.
Category 5, Outreach, is associated with City outreach efforts to inform the public about this project.
There are also some minor engineering efforts associated with interfacing with City staff on technical
details of the drilling operations, timing, durations, potential noise impacts to adjacent residents, so
that these details can be provided to the public.
Matching Funds
The City of Santa Rosa’s Water Department has an approved budget for Fiscal Year 2017-18 that
includes $489,030 in matching funds available to be applied to this Project. The funds currently
reside in a Capital Improvement Program account specific to groundwater supply development.
Upon receipt of the grant award, the City will transfer the matching funds into a journal account
dedicated to this Project to assist with meeting grant accounting protocols and requirements.
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Attachment 8 ‐ Budget Tables
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Prop 1 GROUNDWATER GRANT PROGRAM ‐ BUDGET SUMMARY
Applicant: City of Santa Rosa
Project: Freeway Well Planning Project

1. Direct Project Administration Costs
Project, grant, and contract administration (A)
Project, grant, and contract QA/QC (A)

FAAST PIN: 39868
Requested
Grant
$0
$0
$0

Local Match Other Funding

Total

% Local Match

$53,216
$42,576
$10,640

$0
$0
$0

$53,216
$42,576
$10,640

100%

19%

2. Planning/Design/Engineering/Environmental
City Engineering Services (A)
Report completed after Nov. 4, 2014 (A)
Task E1. Records Rev. Data Gathering & Compilation
E1.01 Background Research
E1.02 Observation Well Search
E1.03 Access Agreements
E1.04 Install Transducers (see Construction below)
E1.05 Outreach (see Outreach below)
E1.06 Prep Draft and Final Tms
E1.07 Coord with Grant Administrator
Task E4. GW Remediation and Treatment Study
E4.01 Evaluate Treatment Options
E4.02 Evaluate Conceptual Design
E4.03 Review Engineering Feasibility
E4.04 Review Regulatory Feasibility
E4.05 Develop Estimated Project Treatment Costs
E4.06 Conduct Cost‐Benefit Analysis
E4.07 Prep Draft and Final TMs
E4.08 Coord with Grant Administrator
Program Mngmt and Project Coord (A)
Stakeholder Outreach (see Outreach below)
Monthly Project status calls
Internal Project Team Coord
Prep Monthly Billings
Prep Quarterly Billing Reports

$222,424
$0
$0

$51,389
$37,868
$13,521

$0
$0
$0

$273,813
$37,868
$13,521

$35,397
$7,961
$9,590
$0
$0
$14,110
$5,786

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

$35,397
$7,961
$9,590
$0
$0
$14,110
$5,786

$6,545
$9,618
$6,683
$5,292
$8,129
$5,292
$16,950
$3,306

$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0

$6,545
$9,618
$6,683
$5,292
$8,129
$5,292
$16,950
$3,306

$0
$33,600
$40,583
$7,514
$6,069

$0
$0
$0
$0
$0

$0
$0
$0
$0
$0

$0
$33,600
$40,583
$7,514
$6,069

3. Construction/Implementation
City Engineering Services
Task E1. Records Rev. Data Gathering & Compilation
E1.04 Install Transducers
Task E2. Test Boring and Monitoring Well Installation
E2.01 Prep Tech Drilling Bid Specs
E2.02 Bid Period Services
E2.03 Pilot Boring
E2.04 Monitoring Well Design and Installation
E2.05 Monitoring Well Development
E2.06 GW Sampling and Analysis
E2.07 Prep Draft and Final TMs
E2.08 Coord with Grant Administrator
Task E3. Aquifer Testing
E3.01 Prepare Workplan & Select Contractor
E3.02 Background Monitoring
E3.03 Velocity/Spinner Testing
E3.04 Step Test
E3.05 Constant Rate Test
E3.06 Groundwater Sampling & Analysis
E3.07 Prep Draft and Final TMs
E3.08 Coord with Grant Administrator

$252,966
$0

$380,144
$88,358

$0
$0

$633,110
$88,358

$4,395

$14,256

$0

$18,651

$20,543
$5,156
$25,025
$15,152
$7,688
$5,791
$24,698
$6,256

$0
$0
$144,650
$74,800
$33,000
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0

$20,543
$5,156
$169,675
$89,952
$40,688
$5,791
$24,698
$6,256

$11,813
$15,139
$5,379
$31,422
$33,341
$5,292
$24,570
$11,309

$0
$0
$24,200
$0
$0
$880
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0

$11,813
$15,139
$29,579
$31,422
$33,341
$6,172
$24,570
$11,309

$0

$0

$0

$0

0%

$13,446
$0
$0

$4,281
$3,423
$858

$0
$0
$0

$17,727
$3,423
$858

24%

$6,855

$0

$0

$6,855

$6,591

$0

$0

$6,591

$488,836

$489,030

$0

$977,866

4. Monitoring/Performance

5. Outreach
City (A)
City (A)
Task E1. Records Rev. Data Gathering & Compilation
E1.05 Outreach
Program Mngmt and Project Coord (A)
Stakeholder Outreach

Grand Total:
Other Funding Sources:

Note: CHECK YOUR NUMBERS! Do NOT assume this Excel spreadsheet is correct. Please refer to the READ ME tab
"A" denotes Project Administration Services performed by either City or West Yost Staff. See Attachment 5, Scope of Work for details.
"E" denotes Engineering Services. See Attachment 5, Scope of Work for details.
Labor compliance costs are embedded within the various task budgets.
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Prop 1 GROUNDWATER GRANT PROGRAM ‐ BUDGET DETAIL
Applicant: City of Santa Rosa
Project: Freeway Well Planning Project
Budget Category
1. Direct Project Administration Costs

FAAST PIN: 39868
Percent of
Cost

Rate

Labor Costs
# of
Total Labor
Hours

Consulting/Materials/Equipment
Unit Cost

Units

# of Units

Total Cost

5.4%

Project, grant, and contract QA/QC (A)

$68.45

622

$42,576

$85.81

124

$10,640

$42,576
$10,640

28.0%

$273,813
Public Works CIP
Engineering Services

City Engineering Services (A)

TOTALS
$53,216

Senior Water Resources
Plng
Dep Director Water &
Engineering Services

Project, grant, and contract administration (A)

2. Planning/Design/Engineering/Environmental

Discipline/Consultant/
Description

$0

Report completed after Nov. 4, 2014 (A)

$37,868

$1.00

1

$37,868

$37,868

$13,521

$1.00

1

$13,521

$13,521

Task E1. Records Rev. Data Gathering & Compilation
E1.01 Background Research
E1.02 Observation Well Search
E1.03 Access Agreements

$207.00
$209.50
$239.75

171
38
40

$35,397
$7,961
$9,590

$35,397
$7,961
$9,590

$207.50
$275.50

68
21

$14,110
$5,786

$14,110
$5,786

$233.75
$229.00
$247.50
$252.00
$232.25
$252.00
$226.00
$275.50

28
42
27
21
35
21
75
12

$6,545
$9,618
$6,683
$5,292
$8,129
$5,292
$16,950
$3,306

$6,545
$9,618
$6,683
$5,292
$8,129
$5,292
$16,950
$3,306

$262.50
$265.25
$289.00
$289.00

128
153
26
21

$33,600
$40,583
$7,514
$6,069

$33,600
$40,583
$7,514
$6,069
$633,110

E1.04 Install Transducers (see Construction below)
E1.05 Outreach (see Outreach below)
E1.06 Prep Draft and Final Tms
E1.07 Coord with Grant Administrator
Task E4. GW Remediation and Treatment Study
E4.01 Evaluate Treatment Options
E4.02 Evaluate Conceptual Design
E4.03 Review Engineering Feasibility
E4.04 Review Regulatory Feasibility
E4.05 Develop Estimated Project Treatment Costs
E4.06 Conduct Cost‐Benefit Analysis
E4.07 Prep Draft and Final TMs
E4.08 Coord with Grant Administrator
Program Mngmt and Project Coord (A)
Stakeholder Outreach (see Outreach below)
Monthly Project status calls
Internal Project Team Coord
Prep Monthly Billings
Prep Quarterly Billing Reports
3. Construction/Implementation

West Yost

64.7%
Public Works CIP
Engineering Services

City Engineering Services

$0

$88,358

$1.00

1

$88,358

$88,358

$1,425.60

$1.00

10

$14,256

$18,651

$20,543
$5,156
$169,675
$89,952
$40,688
$5,791
$24,698
$6,256

Task E1. Records Rev. Data Gathering & Compilation
E1.04 Install Transducers

$199.75

22

$4,395

$228.25
$245.50
$227.50
$236.75
$240.25
$230.25
$222.50
$272.00

90
21
110
64
32
23
111
23

$20,543
$5,156
$25,025
$15,152
$7,688
$5,296
$24,698
$6,256

$236.25
$245.50
$244.50
$242.00
$235.00
$252.00
$227.50
$263.00

50
29
22
28
37
21
108
43

$11,813
$7,120
$5,379
$6,776
$8,695
$5,292
$24,570
$11,309

Task E2. Test Boring and Monitoring Well Installation
E2.01 Prep Tech Drilling Bid Specs
E2.02 Bid Period Services
E2.03 Pilot Boring
E2.04 Monitoring Well Design and Installation
E2.05 Monitoring Well Development
E2.06 GW Sampling and Analysis
E2.07 Prep Draft and Final TMs
E2.08 Coord with Grant Administrator
Task E3. Aquifer Testing
E3.01 Prepare Workplan & Select Contractor
E3.02 Background Monitoring
E3.03 Velocity/Spinner Testing
E3.04 Step Test
E3.05 Constant Rate Test
E3.06 Groundwater Sampling & Analysis
E3.07 Prep Draft and Final TMs
E3.08 Coord with Grant Administrator
4. Monitoring/Performance

0.0%

5. Outreach

1.8%

West Yost and subs and
Well Drilling Contractor

$0
Senior Water Resources
Planner
Dep Director Water &
Engineering Services

City (A)
City (A)

$144,650.00
$74,800.00
$33,000.00
$495.00

$1.00
$1.00
$1.00
$1.00

1
1
1
1

$144,650
$74,800
$33,000
$495

$8,019
$24,200
$24,646
$24,646
$880

$1.00
$1.00
$1.00
$1.00
$1.00

1
1
1
1
1

$8,019
$24,200
$24,646
$24,646
$880

$0

$11,813
$15,139
$29,579
$31,422
$33,341
$6,172
$24,570
$11,309
$0
$0
$17,727

$68.45

50

$3,423

$3,423

$85.81

10

$858

$858

$228.50

30

$6,855

$6,855

$253.50

26

$6,591

Task E1. Records Rev. Data Gathering & Compilation
West Yost

E1.05 Outreach
Program Mngmt and Project Coord (A)
Stakeholder Outreach

Grand Total:

100%

Note: CHECK YOUR NUMBERS! Do NOT assume this Excel spreadsheet is correct. Please refer to the READ ME tab.
"A" denotes Project Administration Services performed by either City or West Yost Staff. See Attachment 5, Scope of Work for details
"E" denotes Engineering Services. See Attachment 5, Scope of Work for details.
Labor compliance costs are embedded within the various task budgets.

Does the Budget Summary Total match the Budget Details Total?

$6,591

$977,866

YES

Proposition 1 GWGP Planning Final Application
Attachment 9 – DAC/EDA Benefits
Applicant Name: City of Santa Rosa

FAAST PIN: 39868

Project Title: Freeway Well Planning Project
DAC/EDA BENEFITS

The City of Santa Rosa has reviewed the EDA instructions, criteria, and mapping tool and will not
be applying for a reduction in matching funds. While the Project area falls within a Census Block
and a Census Track that have median incomes less than 85 percent of the statewide median
household income, these areas are not low population density and do not have unemployment rates
at least two percent higher than the statewide average.
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