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FREEWAY WELL QUALITY ASSURANCE PROJECT PLAN
1.0 BACKGROUND

For nearly 30 years, the City of Santa Rosa (City) operated an active, municipal water supply
well, known as the Freeway Well, located on a northerly elongated triangular parcel wedged
between Cleveland Avenue and Highway 101, north of College Avenue at Ridgeway Avenue.
In March of 1987, the City conducted routine sampling of the Freeway Well and the analytical
results revealed the presence of trichloroethene (TCE) at a concentration above the allowable
maximum contaminant level (MCL). TCE is a known carcinogen, and one of several compounds
known as volatile chlorinated hydrocarbons or organic compounds, also called Volatile Organic
Compounds (VOC). Confirmation sampling conducted by the City confirmed the presence of
TCE, trichloroacetic (TCA), dichloroethylene (DCE) and Freon (other chlorinated
hydrocarbons) in the Freeway Well. TCE is primarily a solvent used for degreasing or used as a
dry-cleaning agent. TCA is also a degreaser or dry-cleaning agent and a propellant. DCE is a
cleaning solvent and degreasing agent, and Freon is a solvent and refrigerant. With the confirmed
presence of these VOCs in water produced by the Freeway Well, the Department of Public
Health (DPH, now called the Division of Drinking Water (DDW)) ordered the City to
discontinue use of the Freeway Well for potable supply, and physically disconnect the well from
the City’s distribution system.
From the mid-1988 through about May 1990, Regional Water Quality Control Board (RWQCB)
staff conducted a reconnaissance level investigation near the Freeway Well to identify potential
contamination sources. RWQCB staff concentrated on businesses that would have stored or used
the types of VOC chemicals detected in water produced by the Freeway Well. Based on the
preliminary findings of the RWQCB staff, several sites were identified as possible sources for the
unauthorized VOC releases, which lead to the subsequent development of individual site
workplans and remedial investigations. However, these identified sites are located southwest of
(down gradient of) the Freeway Well site. Therefore, RWQCB staff speculated that it might be
possible that wells constructed in the general area of the Freeway Well (and/or wells near these
identified suspected unauthorized release sites) might have been constructed in such a way to allow
vertical migration of potential released contaminants. Unfortunately, little is known about the
geology of the Freeway Well site or of the hydraulic properties of the surrounding aquifers.
To fill the data gaps discussed above, the City, with support from the State of California, is
conducting a Remedial Investigation (Project) to evaluate the feasibility of trying to reestablish the
Freeway Well as a source of potable water supply serving the City. As part of the Project, field
work will be performed to provide information on groundwater flow direction and gradients,
describe lithology (particularly for the deeper water bearing zones), collect hydraulic conductivity
data on the water bearing zones, and identify the presence and concentration level of contaminants
(vertically at the Freeway Well site). This work will include the following:
1. Drilling and logging of lithologic samples to a depth of approximately 800 feet on the
Freeway Well site, geophysical logging of this borehole, and the installation of a
multiple completion groundwater monitoring well (to monitor groundwater levels and
collect representative groundwater samples from three distinct encountered water
bearing zones); and
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2. Performing a flow velocity survey in the existing Freeway Well during the step aquifer
test to determine percent flow contribution by screened section, and conduct a 72-hour
constant rate aquifer flow test. Water levels in the multiple completion monitoring well
and other off-site monitoring wells will be observed during these tests. Water quality
samples will be collected from the multiple completion monitoring wells before and
after the aquifer testing, and from the Freeway Well during the constant rate aquifer
flow test. Samples collected from the multiple completion monitoring wells will be
analyzed for VOCs only. The sample collected from the Freeway Well will be analyzed
for the full suite of Title 22 parameters.
The purpose of this Quality Assurance Project Plan (QAPP) is to detail the procedures which will
be used to ensure that the data collected for use in the Remedial Investigation is of sufficient quality
to meet the needs of the analysis to be conducted.
The remainder of this section describes the Project area, the Project tasks to be performed, and the
roles and responsibilities of the Project team members. The following sections detail the methods
and procedures which will be used to gather the required data and the criteria which will be used
to ensure the quality of that data:
2.0 Data Generation and Acquisition
3.0 Data Review, Verification, and Validation
4.0 Reports to Management
5.0 Disclosure Statement
1.1 Project Area Description

The City’s Freeway Well is located on a flat, northerly elongated triangular parcel wedged
between Cleveland Avenue and Highway 101, north of College Avenue at Ridgeway Avenue.
The 0.23-acre parcel includes a stand of Redwood trees, the well building, a storage building
(which formerly housed an 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. Figures 1 and 2 show views of the site looking east and
north, respectively. Figure 3 presents the location of the Freeway Well.
Figure 1. View of site facing east,
from Cleveland Avenue

Figure 2. View of site facing north,
from Ridgway Avenue
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While most of the subsurface investigation work will take place on the Freeway Well parcel (owned
by the City), the Remedial Investigation study area includes a review of environmental and land use
records for sites within an approximately 2,000-foot radius of the Freeway Well property line. In
addition, private wells within this same 2,000-foot radius will be used as observation wells to obtain
groundwater elevation data to establish groundwater flow direction and gradients (if owner
permission is obtained). Therefore, the Project area is defined as the Freeway Well site and the
area surrounding the Freeway Well site within an approximately 2,000-foot radius.
The area surrounding the Freeway Well is urban. The general vicinity includes retail shops and
businesses, light industrial development, residential neighborhoods, and public and educational
facilities (Figure 4). The land use immediately surrounding the Freeway Well is a mix of light
industry, business and commercial, and single-family residential. Further to the west of the
Freeway Well is a large vacant parcel which was formerly the site of a railroad junction, beyond
which is a large business park. To the south of the Freeway Well, the land use is primarily light
industrial and residential. To the northwest of the Freeway Well the land use is primarily residential
and vacant. Across Highway 101 to the northeast is a Department of Forestry and Fire Protection
(Cal Fire) facility and a National Guard armory. Beyond those facilities are the campuses for the
Santa Rosa High School and Santa Rosa Junior College. Across Highway 101, to the southeast, the
land use is primarily residential.
1.2 Project Tasks

This section describes the tasks to be performed as part of the Remedial Investigation.
1.2.1 Selection of Monitoring Locations

To determine the vertical and horizontal influence of pumpage by the Freeway Well, groundwater
elevation data will be recorded at a variety of points within the Project area before, during, and
after constant rate pump testing of the Freeway Well. Water level monitoring will be performed in
the Freeway Well itself, and in a multiple completion monitoring well which will be constructed
on the Freeway Well site. While this will provide data on groundwater conditions at the Freeway
Well site, monitoring groundwater elevations at off-site locations will be conducted to evaluate
the radius of influence of the City’s Freeway Well, and assess the degree to which pumping the
Freeway Well might impact groundwater levels, direction of groundwater flow, and groundwater
gradients within the general area of the Freeway Well.
1.2.1.1 On-Site Multiple Completion Monitoring Well

The City is planning to prepare a set of bid documents, advertise, and select a California licensed
C-57 drilling contractor to perform the following work: drill a pilot hole to a depth of
approximately 800 feet below ground surface (at the Freeway Well site), collect representative
drill cutting samples every 10 feet of depth or at every formation change, perform geophysical
surveys and then ream the borehole and construct a multiple completion monitoring well as
specified in the City’s Multiple Completion Monitoring Well Bid Package. 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 near the southeast corner of
the Site between the driveway and the fence along Cleveland Avenue, as shown on Figure 5.

4
o\c\405\12-18-69\wp\QAPP\032119

City of Santa Rosa
June 2019

ORCHARD ST

ARM ORY

Creek

DR

Existing Land Use

MENDOCINO AVE

Industrial

GERARD
ST

CRAWFORD
CT

Parking
ST

Public
Recreational and Open Space

HUMBOL DT

ST

Educational

PACIFIC AVE

Residential
Vacant

SPENCER AVE

EY CT

ST

DENTON CT

RD
ST

ST

HEALD SBURG
AVE

ST
RIPLEY

SARACEN RD

Figure 4

HA

LINK LN

C
OR

ST

ST

SS
RO

T

ST

D
OL
MB

H
7T

Y
LE
RI

T

T
BS

S
8TH

E
AV

101
A

ST

CT

T
9TH S

DAVIS

E
AV

RIPLEY C T ST
SCOTT

ST

HU

10TH ST

10TH ST

CHERRY

NO

CT

KL UTE ST

CI
DO

L
MAXWEL

ND

KINGWOO D ST

AY

T
LINCO LN S

N
ME

W

COLLEGE AVE

WASHINGTO N ST

DR

A
EL

E
RENE

KWELL
PL

WEST 9TH ST

11 TH ST

EV
CL

AVE

BENTO N ST

CAR RILL O ST

LINCOLN ST

MAX W E

ST
BETHEL

LL

HOWARD ST

DEN TON WAY

GLENN ST

CARRILLO ST

MORG AN ST

DR

DR

E
AV

ARWOOD
C ED

AV E

RIPL EY

N

TESCONI CT

WAY

AVE

AVE

O
TT
DU

O RY
AR M

H
RT
O

RIDGWAY

ORCHARD ST

N

EARDLEY

TAMMY

TESCO NI CIR

M
SO

ROC

NASON ST

VE
AY A
RIDGW

BRIGGS AVE

EARD L

LANCE DR
LANCE DR

CLOVER DR
I
O LD
S
R E

Symbology

FRANCES ST

LODI

SIMPSON
PL

Scale in Feet

Business and Commercial

CLEVELAND AVE

ST

Y
LE
FO

600

2,000 ft Radius from Freeway Well

AVE

LOUISA

AVE

AVE
INGS
N
N
JE

300

Freeway Well Site

WEST COL LEGE AVE

S
BLO

SLATER
ST

ILLINOIS ST

DR

MCCO NNELL

SLATER ST

ST

CT

ST

W

BLAIR PL

Last Saved: 2/6/2019 1:39:31 PM O:\Clients\405 City of Santa Rosa\12-18-69 Freeway Well Plan Prjct\GIS\MXD\QAP P\Fig4_P roject_A rea.mxd : nhoman

VE
DS A
WAR

CEN TRAL

ES
W

K

A

KAY
MAR WAY

R D

0

GE
RAN

BERT

EE

UA N
TIJ T
C

E

I
GG
M PO
AS

AY

R

KE

Y
R NE

ST

ED

OD
WO

TT

CARR AVE

HER

CR

T

GU

IS S
YL L

R
HA

LE

H

C
LAN

PH

EE

T
NE
K E N CT

DR

ST

C
EL

EL LIO

LN
ED

O
RIT
ER

W
G TO

DEXTER ST
AVE

T

V

RD

DIN
COD

DR

DR
E
GU

E
RN

LE
IL

ER
RB
HE

TBERRY

R
N CT

O

101

LN

N
MALA
CT

CT

Y

EY

N
AL BA

AT
A

C

O
FF

NO RDYK E AVE

SUCHER LN

PL

ST

H
5T

ST

Existing Land Use Within
the Project Area
City of Santa Rosa
Freeway Well Planning Project

0

20

40

Scale in Feet

Symbology
Freeway Well
On-Site Storm Drain Drop Inlet
Sanitary Sewer Main
Storm Drain
Water Main

CLEVELAND AVE

R
RY D

Last Saved: 3/25/2019 5:49:35 PM O:\Clients\405 City of Santa Rosa\12-18-69 Freeway Well Plan Prjct\GIS\MXD\QAPP \Fig5_TestBoring.mxd : nhoman

O
ARM

Freeway Well Site

101

Location of
Proposed Test Hole
& Multiple Completion
Monitoring Well

Potential Location for
Discharge of Project
Water to Sanitary Sewer

RIDGWAY AVE

Figure 5
Test Boring Location
City of Santa Rosa
Freeway Well Planning Project

Freeway Well Quality Assurance Project Plan
The preliminary design for the multiple completion monitoring well calls for the completion of
three monitoring wells of different depths to be installed within the single, reamed borehole. The
final recommended design of each monitoring well will depend on the cutting samples and
geophysical logging obtained from the pilot boring. The final design will target three zones. In
very general terms, the deepest monitoring well might be around 650 feet deep. The shallowest
well will collect water from the upper water bearing zone, and this well depth might be around
150 feet deep. The intermediate well will be designed to collect water from a permeable zone
between the deep and shallow wells, possibly around a depth of approximately 450 feet. Ideally,
the intermediate zone and the deeper zones will be hydraulically separated from one another by
impermeable layers. The presence or absence of impermeable layers will be confirmed by the
observed lithology and e-logging, and the actual well depths and design details (of screen lengths
and locations) will also be driven by the geophysical logging and observed lithology.
The Drilling Contractor will develop each completed monitoring well by mechanical surging. The
goal will be for the discharge water to run clear, and to have the pH, electrical conductivity, and
temperature readings stabilize, (within a variance of no more than approximately 0.1 Standard Unit,
5 percent and 0.5 degrees, respectively) as measured during three successive, 15-minute intervals.
Discharge water will be conveyed via temporary piping to a nearby sanitary sewer for disposal. See
Figure 5 for the potential discharge location.
Additional information on the test boring and construction of the multiple completion monitoring
well can be found in the Remedial Investigation Workplan.
1.2.1.2 Off-Site Observation Wells

To identify potential off-site observation well monitoring locations, West Yost identified and
reviewed available records of known groundwater wells within the Project area, and then selected
a list of wells in desirable locations and with appropriate construction details for follow-up
discussion with the well owners. The City contacted the owners of these wells to confirm whether
these wells exist on the property, if they are currently in use, if any construction information/details
are available, and if the owners will allow the City to measure groundwater elevations in their well.
It is the City’s goal and desire to establish a network of at least three private wells in the area from
which the City can obtain owner permission to observe groundwater levels and use this data to
determine groundwater gradients and flow direction.
The City repeatedly attempted to contact well owners over a period of approximately two months
from February 2019 to April 2019. While the City was successful in contacting the majority of the
well owners, only four of the well owners expressed interest in participating in the program and
agreed to an on-site meeting with a City representative. After conducting the on-site meetings with
the well owners, the City determined that all four well owners had existing wells which were
suitable for use as observation wells.
As requested by the Regional Board staff, the City will also reach out to and try to collaborate with
Union Pacific Railroad and their consultant to see if two of their existing monitoring wells (MW-44
and MW-45) can be included in the City’s observation well network.
Additional information on the selection of off-site observation wells can be found in the
Monitoring Plan (MP).
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1.2.2 Pump Testing

After completion of the multiple completion monitoring well and collection of baseline water
elevations, a step pump test will be conducted along with well velocity testing in the existing
Freeway Well. The velocity testing will provide information regarding how much flow (in gallons
per minute (gpm)) each specific well perforation zone is providing and what percentage of the
total, overall well production each section is providing. At the conclusion of the step and velocity
testing (and water level recovery to initial static conditions), a constant rate pump test of 72-hour
duration will be performed in the Freeway Well.
Currently, the Freeway Well is not equipped with either a pump or motor and is physically
disconnected from the City’s water system. During the pump testing, along with the temporary test
pump and motor installation, new temporary discharge piping will be installed to route water
produced by the Freeway Well into a nearby sanitary sewer.
1.2.2.1 Step Testing

Step testing will be conducted to estimate the specific capacity and sustainable 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 72-hour constant rate aquifer test.
The step test will be conducted in four steps of increasing pumping rate. The pumping rates of
these steps will be approximately 0.5, 0.75, 1, and 1.5 times the anticipated capacity of the Freeway
Well. As currently planned, these pumping rates are estimated to be: 375, 560, 750 and 1,125 gpm.
Each step will proceed for a three-hour duration; the complete test is estimated to take
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.
Flow velocity logging will be performed during the step testing. See the Remedial Investigation
Workplan for more information on step testing and flow velocity logging.
1.2.2.2 Constant Rate 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

•

Aquifer zones that may act as contaminant pathways from VOC sources to the
Freeway Well

•

Aquifer hydraulic properties

The pumping rate will remain constant throughout the test, not varying by more than five percent
of the designated pumping rate. The Freeway Well discharge line to the City’s sanitary sewer will
be equipped with a flow meter capable of reading both instantaneous flow and total flow readings.

8
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Both of these flow readings will be recorded once every hour, with the exact time of the reading.
Any adjustments to the discharge rate will also be recorded.
See the Remedial Investigation Workplan for more details on constant rate testing.
1.3 Project Organization

The Project team consists of staff from multiple public agencies and private companies. This
section discusses the roles and responsibilities of various members of the Project team.
The City’s consultants, West Yost Associates (West Yost), will be providing technical expertise
and management of day-to-day project activities. Within West Yost, Gerry Nakano will be the
Project Manager responsible for managing and reviewing the work of West Yost staff and the
pump test contractor. Pete Dellavalle will be in charge of field activities and will oversee field
work performed by the City’s selected drilling contractor, sample collection, and field
measurements. Nathaniel Homan will be in charge of data management and will maintain, process,
and compile collected field data and laboratory reports. Jim Connell will be responsible for
summarizing results and writing Project reports. Elizabeth Drayer will serve as West Yost’s
internal Quality Assurance (QA) manager, and will review all major work products to ensure that
they conform to the standards outlined in this QAPP.
Several contractors will be hired to accomplish the Project tasks, including a C-57 licensed drilling
contractor for the multiple completion monitoring well construction, a pump contractor for pump
testing of the Freeway Well, and a certified analytical laboratory for analysis of the water quality
samples collected for the Project. Contractors have not yet been selected.
The City will review data and work products produced by West Yost and the contractors, providing
comments and QA review before work products are submitted to the Technical Advisory
Committee (TAC) and the State Water Quality Control Board (SWQCB). Jennifer Burke will serve
as the City’s overall Project Manager, supported by Colin Close, who will serve as the
Grant Administrator.
The TAC consists of staff from the SWQCB, the RWQCB, and the City. The TAC will provide
external QA of all technical reports produced for the Project. The SWQCB is the grant provider
and will be the final reviewer of work products for the Remedial Investigation. Robert Reeves and
Aparjeet Rangi will serve as the Funding Organization Managers for the Project.
Figure 6 presents the roles and responsibilities of the Project team.
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Figure 6. Project Team Roles and Responsibilities
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2.0 DATA GENERATION AND ACQUISITION

This section discusses all aspects related to the collection and laboratory analysis of field data and
field samples for the Remedial Investigation.
2.1 Sampling Schedule

This section describes the frequency at which groundwater level measurements and water
quality samples are collected. It also discusses the analytical methods used to analyze the water
quality samples.
2.1.1 Groundwater Level Measurements

The City will install data-logger-equipped pressure transducers in each of the three newly
constructed multiple completion monitoring wells at the Freeway Well site, in the Lounibos, SRHS,
Tesconi, and either MW-45 or MW-44 observation wells, and in the Freeway Well. Initially, the
loggers will be set to record hourly water levels and temperatures; this data will be used to evaluate
ambient conditions before the aquifer testing to be conducted in the Freeway Well. Groundwater
levels will be measured for several months prior to conducting step and constant rate aquifer testing
in the Freeway Well. Manual groundwater level measurements from the Culligan observation well
will be collected monthly during this period.
Groundwater levels will continue to be monitored during step testing and constant rate testing of
the Freeway Well. Before step testing begins, background groundwater level data will be
downloaded from all data-loggers, and the groundwater level recorded by the transducer in each
well will be confirmed by collecting a manual groundwater level measurement. The loggers in the
monitoring wells and observation wells will then be set to record data every minute, while the
logger in the Freeway Well will be set to record data logarithmically (the initial measurement
interval will be in milliseconds and will increase to a maximum of one minute). The logarithmic
sequence on the logger in the Freeway Well will be reset at the beginning of each step in the step
test. During each of the four specific pumping periods for the step test, the time, pumping rate, and
groundwater levels in the Freeway Well will also be manually measured and recorded (as
confirmation of the accuracy of the data-logger) on the schedule presented in Table 1.
Table 1. Step Test Manual Measurement Schedule for the Freeway Well(a)
Duration

Interval

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 – 180 minutes (1-3 hours)

Once every 15 minutes

(a) Parameters to be measured manually include time, pumping rate, and groundwater level.

The logarithmic sequence on the logger in the Freeway Well will be reset at the beginning of the
constant rate test, while the other data-loggers will continue to record data at one-minute intervals.
When all testing is completed and the Freeway Well pump stopped, groundwater level recovery
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will be monitored in the Freeway Well and in all wells in the observation well network for 48 hours
or until the water levels have recovered to 90 percent of pre-test levels, whichever occurs first. The
logarithmic sequence on the logger in the Freeway Well will be reset just before the constant rate
test is completed, while the other data-loggers will continue to record data at one-minute intervals.
During the drawdown and recovery tests, groundwater levels recorded by the transducers in the
multiple completion monitoring wells will be spot checked by collecting a manual groundwater
level measurement from each of these wells on a daily basis. During the drawdown and recovery
tests, the time, pumping rate, and groundwater levels in the Freeway Well will be manually
measured and recorded on the schedule presented in Table 2.
In addition, during the constant rate pump and recovery tests, manual groundwater level
measurements will be taken from the Culligan observation well once a minute for the first 10
minutes, every five minutes for the first hour, every hour for the next 8 hours, and then every four
hours for the remainder of the test duration.
Table 2. Constant Rate Test Manual Measurement Schedule for the Freeway Well(a)
Duration(b)

Interval

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) Parameters to be measured manually include time, pumping rate, and groundwater level.
(b) Recovery of groundwater levels will be measured on the same schedule beginning when the pump is turned off.

2.1.2 Water Quality Samples and Analytical Methods

Over the course of the Remedial Investigation, a total of seven water quality samples (not including
duplicates and blanks) will be collected, six of which will be analyzed for VOCs by Environmental
Protection Agency (EPA) method 524.2, and one of which will be analyzed for the full suite of
Title 22 parameters. See Table 3 for a full list of Title 22 parameters and analytical methods.
A representative water quality sample will be collected from each of the three on-site multiple
completion monitoring wells at least 24 hours after they have been developed but before pump
testing begins. Three additional water quality samples will be collected from the on-site multiple
completion monitoring wells at the conclusion of the constant rate test. Samples from the multiple
completion monitoring wells will be analyzed for VOCs only. One water quality sample will be
collected from the Freeway Well approximately 48 hours after the constant rate test begins and
will be analyzed for Title 22.
No water quality samples will be collected from any off-site observation well.
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Table 3. Title 22 Parameters
Analyte

Analytical Method(a)

DDW Detection Limit for
Reporting(b)

Units

Sample Container and Preservative(c)

Holding
Time(d)

EPA 200.7
EPA 200.8
EPA 200.8
EPA 200.7
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.7
EPA 200.8
EPA 200.7
EPA 200.8
EPA 200.8
EPA 200.7
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.7

50
6
2
100
1
1
10
50
-5
-1
10
-5
-1
---

μg/L
μg/L
μg/L
μg/L
μg/L
μg/L
μg/L
μg/L
μg/L
μg/L
μg/L
μg/L
μg/L
mg/L
μg/L
μg/L
μg/L
μg/L
μg/L

1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3

180 d
180 d
180 d
180 d
180 d
180 d
180 d
180 d
180 d
180 d
180 d
180 d
180 d
180 d
180 d
180 d
180 d
180 d
180 d

SM 2320 B
EPA 200.7
EPA 300.0
SM 2120 B
SM 2510 B
SM 2340 B
EPA 200.7
SM 5540 C
SM 4500-H+B
EPA 200.7
EPA 300.0
SM 2150 B
SM 2540 C
EPA 180.1

---------------

mg/L
mg/L
mg/L
NA
μS/cm
mg/L
mg/L
mg/L
pH units
mg/L
mg/L
T.O.N.
mg/L
NTU

1 - 125 mL Poly w/ no pres
1 - 500 mL Poly w/ HNO3
1 - 125 mL Poly w/ no pres
1 - 125 mL Poly w/ no pres
1 - 125 mL Poly w/ no pres
1 - 250 mL Poly w/ HNO3
1 - 500 mL Poly w/ HNO3
1 - 250 mL Poly w/ no pres
1 - 125 mL Poly w/ no pres
1 - 500 mL Poly w/ HNO3
1 - 125 mL Poly w/ no pres
1 - 250 mL Amber w/ no pres
1 - 250 mL Poly w/ no pres
1 - 250 mL Poly w/ no pres

14 d
180 d
28 d
48 h
28 d
180 d
180 d
48 h
ASAP
180 d
28 d
24 h
7d
48 h

EPA 100.2
EPA 218.6
SM 4500-CN E
SM 4500-F C
EPA 300
EPA 300
EPA 300
EPA 314

0.2
1
0.1
0.1
0.4
2
-4

MFL
μg/L
mg/L
mg/L
mg/L
mg/L
mg/L
μg/L

1 - 1L Poly Sonicated w/ no pres
1 - 125 mL Poly w/ NH3/(NH4)2SO4
1 - 250 mL Poly w/ NaOH
1 - 125 mL Poly w/ NH3/(NH4)2SO4
1 - 125 mL Poly w/ no pres
1 - 125 mL Poly w/ no pres
1 - 125 mL Poly w/ no pres
1 - 125 mL Poly w/ no pres

48 h
28 d
14 d
28 d
48 h
48 h
48 h
28 d

EPA 900
EPA 900
EPA 903
EPA 904
EPA 905
EPA 906
EPA 908

3
4
1
1
2
1,000
1

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

1 - 1L Poly w/ no pres
1 - 1L Poly w/ no pres
1 - 1L Poly w/ HNO3
2 - 1L Poly w/ HNO3
1L Poly w/ HNO3; 1 - 125mL Poly w/ no p
2 - 40mL VOA w/ no pres
1 - 1L Poly w/ HNO3

30 d
30 d
30 d
30 d
30 d
30 d
30 d

SM 1613
EPA 504.1
EPA 508
EPA 515
EPA 524.2
EPA 525
EPA 549
EPA 548
EPA 547
EPA 531

5
assorted
assorted
assorted
assorted
assorted
4
45
25
assorted

pg/L
μg/l
μg/l
μg/l
μg/l
μg/l
μg/l
μg/l
μg/l
μg/l

1 - 1L Amber w/ no pres
3 - 40mL VOA w/ HCL ZHS
1 - 1L Amber w/ no pres
1 - 1L Amber w/ no pres
3 - 40mL VOA w/ HCL ZHS
2 - 1L Amber w/ HCL/Na2SO3
1 - 1L Amber w/ NaThio
1 - 250mL Amber w/ NaThio
1 - 125mL Amber w/ NaThio
2 - 40mL VOA w/ Citrate/Thio

1y
14 d
14 d
14 d
14 d
14 d
7d
7d
14 d
7d

EPA 551
EPA 551
EPA 551
EPA 551
EPA 551
SM 6251 B
SM 6251 B
SM 6251 B
SM 6251 B
SM 6251 B
SM 6251 B
EPA 317
EPA 300

-1
1
1
1
-2
1
1
1
1
1
20

μg/L
μg/L
μg/L
μg/L
μg/L
μg/L
μg/L
μg/L
μg/L
μg/L
μg/L
μg/L
μg/L

3 - 40mL VOA w/ HCL
3 - 40mL VOA w/ HCL
3 - 40mL VOA w/ HCL
3 - 40mL VOA w/ HCL
3 - 40mL VOA w/ HCL
1 - 250mL Amber w/ NH4CL
1 - 250mL Amber w/ NH4CL
1 - 250mL Amber w/ NH4CL
1 - 250mL Amber w/ NH4CL
1 - 250mL Amber w/ NH4CL
1 - 250mL Amber w/ NH4CL
1 - 80mL Poly w/ EDA
1 - 80mL Poly w/ EDA

14 d
14 d
14 d
14 d
14 d
14 d
14 d
14 d
14 d
14 d
14 d
28 d
14 d

Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Thallium
Uranium
Zinc
General Mineral / Physical
Total Alkalinity
Calcium
Chloride
Color
Electrical Conductance
Hardness as CaCO3
Magnesium
Methylene Blue Active Substances (MBAS)
pH
Sodium
Sulfate as SO4
Threshold Odor Number
Total Dissolved Solids (TDS)
Turbidity
Inorganic Chemicals
Asbestos
Chromium VI
Cyanide
Flouride
Nitrite as N
Nitrate as NO3
NO2 + NO3 as N
Perchlorate
Radionuclides
Gross Alpha
Gross Beta
Radium-226
Radium-228
Strontium 90
Tritium
Uranium
Organic Chemicals and Classes
2,3,7,8-TCDD
EDB and DBCP
Chlorinated Pesticides and PCBs
Chlorinated Acid Herbicides
Volatile Organics (VOCs)(e)
Semi-Volatile Organics (SOCs)
Diquat
Endothall
Glyphosate
Carbamates in Water
Disinfection Byproducts
Total Trihalomathanes
Bromodichloromethane
Bromoform
Chloroform
Dibromochloromethane
Haloacetic Acids
Monochloroacetic Acid
Dichloroacetic Acid
Trichloroacetic Acid
Monobromoacetic Acid
Dibromoacetic Acid
Bromate
Chlorite

Note: Coliforms are not listed here.
(a) See the full text of the analytical method for laboratory QA/QC samples, method detection limits, and precision and accuracy standards.
(b) Detection limits for reporting are from DDW document "MCLs, DLRs, and PHGs, for Regulated Drinking Water Contaminants" (July, 2014).
(c) Sample containers and preservations were acquired from either California Laboratory Services (CLS) or Eurofins Eaton Analytical.
(d) Sample hold times were acquired from California Laboratory Services (CLS).
(e) Samples collected from the multiple completion monitoring well will only be analyzed for VOCs by EPA method 524.2.
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2.2 Sampling Methods

This section describes the methods which will be used in the field to take measurements and
collect samples.
2.2.1 Groundwater Level Measurement Procedure

Data-logger-equipped pressure transducers will be used to record groundwater levels in the
observation wells and the Freeway Well during the Remedial Investigation. The pressure transducer
installed in the Freeway Well will be an In-Situ Level TROLL 700 Data Logger, while the pressure
transducers installed in all other wells will be In-Situ Level TROLL 500 Data Loggers. All pressure
transducers will be deployed on vented cables which allow the transducer to equilibrate to ambient
atmospheric pressure. Immediately after being placed in the wells, pressure transducers will be
calibrated by manual water level measurement with an electric wire-line sounder. Electronic
measurements taken by the pressure transducers will have an accuracy of 0.03 pounds per square
inch (psi) at a temperature of 15° Centigrade.
Manual groundwater level measurements will be made using an electric wire-line sounder. Manual
measurements will be made to the nearest 0.01 foot. All measurements will be based on a reference
point (RP) elevation established and clearly marked at each observation well site. The elevation of
each RP will be established by survey to the nearest 0.01 foot by City surveying crews.
2.2.2 Water Quality Sampling Procedure

As discussed above, two sets of representative water quality samples will be collected from each
on-site multiple completion monitoring well, and a single water quality sample will be collected
from the Freeway Well. The procedures for collecting these samples are described below.
2.2.2.1 Multiple Completion Monitoring Well Sample Collection

It is suspected that there may be slightly higher VOC concentration levels in the shallowest aquifer
in the Project area. Therefore, for each set of samples collected from the multiple completion
monitoring well, the deepest monitoring well will be sampled first, followed by the monitoring
well of intermediate depth, followed lastly by the shallowest monitoring well.
Prior to sampling, the groundwater in the multiple completion monitoring well will be checked for
the presence of free-phase hydrocarbons. Field personnel may use an interface probe, product
thickness bailer or hydrocarbon sensitive tape. Product thickness (measured to the nearest
0.01 foot) will be noted on the sampling form. A manual water level measurement will be made at
the time of sample collection using an electric wire-line sounder.
A minimum of three casing volumes of water will be purged from the well using a clean
submersible pump at the maximum sustainable rate. West Yost will record flow rates, water levels,
pH, electrical conductivity, temperature, and water clarity for each casing volume purged. Purging
will continue until pH and electrical conductivity of discharged water have stabilized (with a
variance of no more than approximately 0.1 Standard Unit and 5 percent, respectively) and the
discharge water is less than 10 Nephelometric Turbidity Units (NTU). Purged water will be
conveyed via temporary piping to a nearby sanitary sewer for disposal.
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Water samples will then be collected from the monitoring well using disposable polyethylene
bailers. The water samples will be decanted into pre-preserved Volatile Organic Analysis (VOA)
containers supplied by the certified contract laboratory. Sample containers will be filled to
overflowing; no air bubbles will be trapped in the sample containers when they are closed.
2.2.2.2 Freeway Well Sample Collection

Approximately 48 hours into the constant rate test, a water sample will be collected from a new
sampling tap installed on the temporary Freeway Well pump discharge pipe after the
wellhead/motor (currently the Freeway Well is not equipped with a pump or motor, and these will
have to be provided and installed by the pump subcontractor as part of the proposed aquifer testing
work). The sampling tap will first be opened, and the tap will be flushed for approximately one
minute. After flushing, the water samples will be collected in pre-preserved containers supplied
by the contract laboratory for Title 22 analysis. Sample containers for VOC analysis by EPA
method 524.2 (included in Title 22) will be filled to overflowing; no air bubbles will be trapped in
the sample containers when they are closed. A 5 μm filter will be used to remove particulates from
samples to be analyzed for metals (included in Title 22).
2.2.3 Decontamination Procedures and Waste Disposal

All sampling equipment will be decontaminated prior to and following sampling of wells to
prevent cross-contamination using the following procedure:
•

Wash with non-phosphate detergent (such as liquinox) and tap water, using a brush
if necessary

•

Rinse with tap water

•

Rinse twice with deionized/distilled water

Equipment will be decontaminated in a pre-designated area on pallets or plastic sheeting, and clean
bulky equipment will be stored on plastic sheeting in uncontaminated areas. Small equipment that
has been cleaned will be stored in plastic bags. Materials to be stored more than a few hours will
also be covered.
Excess sampling water and other water produced during the sample collection process will be
discharged into the City’s sanitary sewer system.
2.3 Sample Handling and Chain of Custody

All samples, including duplicates and blanks, will be labeled using a precise, clear, and permanent
method. Each sample will be assigned and labeled with a unique identification (ID). Other
information on the sample label will include the date, project name, well ID, method of preservation,
and the field personnel’s initials.
Chain of custody forms will be used to document sample collection and transportation to laboratories
for analysis (see Appendix A for a copy of this form). The sample ID for all samples, including field
blanks and duplicates, will be documented on this form. All samples transported for analysis will be
accompanied by a chain of custody form. For each set of samples, a form(s) will be completed and
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sent with the samples. If multiple ice chests are sent to a single laboratory on a single day, separate
form(s) will be completed and sent with the samples for each ice chest.
The chain-of-custody form will include the project number, analysis requested, sample ID, date,
time, sample matrix, and the field personnel’s name. The form will be signed, dated, and timed by
each person who yields or receives the samples beginning with the field personnel and ending with
the laboratory personnel.
The samples will be stored in precut foam protection, sealed into a plastic “zip-lock” type bag, and
placed into an ice chest maintained below 4ºC with ice. The samples will be transported via courier,
under chain-of-custody protocol, to a State-certified laboratory for analysis. Samples must be
analyzed within the holding times shown on Table 3.
2.4 Quality Control (QC)

This section discusses the QA/QC procedures which will be performed and the criteria they will
be compared against to determine the quality of the data produced for the Remedial Investigation.
2.4.1 Field QA/QC Samples

A field duplicate sample will be collected from the shallowest monitoring well each time it is
sampled. Each field duplicate sample will be analyzed for VOCs by EPA method 524.2.
A single field blank will be included in the first set of samples collected and analyzed for VOCs
by EPA method 524.2. Field blank sample bottles will be pre-preserved with Hydrogen Chloride
(HCl) by the contract laboratory and will be filled with deionized water at the sampling site. Once
samples are collected, the field blank will be shipped back to the laboratory with the filled sample
bottles. The field blank will be analyzed by the contract laboratory to control for sample
contamination introduced by the sampling procedure.
A single trip blank will be included in the first set of samples collected and analyzed for VOCs by
EPA method 524.2. Trip blank sample bottles will be filled with reagent water and HCl at the
contract laboratory, sealed, and shipped to the Freeway Well site along with the empty sample
bottles. Once samples are collected, the trip blank will be shipped back to the laboratory with the
filled sample bottles. The trip blank will be analyzed by the contract laboratory to control for
sample contamination during transportation.
2.4.2 Laboratory QA/QC Samples

The contract laboratory will analyze the QA/QC samples specified by the analytical methods listed
in Table 3 or as required by the laboratory’s QA/QC protocols. Contract laboratory protocols must
be at least as stringent as those specified in the analytical methods. Laboratory QA/QC samples
may include laboratory blanks, laboratory duplicates, and matrix spikes.
2.4.3 Data Quality Indicators

Indicators of data quality as part of the QA/QC program include data precision, accuracy,
representativeness, and comparability, as summarized in the following sections.
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2.4.3.1 Precision

Precision is the degree to which a measurement is reproducible (i.e. that there is agreement
between replicate measurements made under similar conditions for the same property). This is a
measure of random error and can result from problems with sampling procedures, preservation,
storage, shipment, preparation or analysis. Reproducibility among duplicate samples provides a
determination of precision, which can be expressed as the relative percent difference in the amount
of detected compounds between the original and duplicate samples.
The criteria for acceptable precision for water quality samples are specified in the analytical
methods listed in Table 3. The criteria specified in the analytical methods may be superseded by
the contract laboratory’s criteria for acceptable precision if the laboratory’s criteria are more
stringent than the method criteria. The field duplicates will be held to the same precision criteria
as used by the laboratory to evaluate the validity of laboratory duplicates.
2.4.3.2 Accuracy

Accuracy is the evaluation of how close a measurement is to the true value. Accuracy is a
combination of random error (precision) and systematic error (bias).
For water quality samples, accuracy for laboratory analytes is determined by comparing measured
concentrations in a sample matrix against the measured concentration in a matrix spiked with a
known amount. The criteria for acceptable accuracy are specified in the analytical methods listed
in Table 3. The criteria specified in the analytical methods may be superseded by the contract
laboratory’s criteria for acceptable accuracy if the laboratory’s criteria are more stringent than the
method criteria.
For groundwater level measurements, accuracy will be determined by comparing the readings
recorded by the pressure transducers with manual measurements. Recorded values within 2 inches
of the manually measured value will be considered acceptable. Groundwater level measurements
will be checked for accuracy at the end of the background monitoring period and again when the
pressure transducers are removed from the observation wells after the pump testing.
2.4.3.3 Representativeness

Representativeness is a qualitative term describing the degree to which sample data typifies the
characteristic of interest accurately and precisely. Representativeness of data from field sites is a
function of the sampling process design and the sampling procedures discussed in Section 2.2,
which are designed to optimize the potential for obtaining samples that reflect the true state of the
environment while maintaining practicability.
2.4.3.4 Comparability

Comparability is a qualitative term to describe the ability and appropriateness of taking two or
more data sets to make collective conclusions. Issues to be considered include variables that could
affect the descriptive value of the data for specific parameters at specific times using specific
methods. Considerations include the variables of interest included, the measurement units used,
similarity of methods and QA, time frames, season, weather, and equipment used. All the samples
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and measurements collected for the Project will be taken within a relatively short period of time
using consistent methods and equipment. Any discrepancies in sampling procedures or changes in
environmental conditions which could affect comparability will be noted and considered in any
analysis which uses the data.
2.5 Instrument and Equipment Testing and Calibration

Instruments used in the Remedial Investigation will be tested and calibrated according to the
following procedures.
2.5.1 Data-Logger-Equipped Pressure Transducers

Data-logger-equipped pressure transducers will be certified by the manufacturer to an accuracy of
0.03 psi or better. Pressure transducers will be calibrated by manual water level measurement with
an electric wire-line sounder immediately after being placed in each well. When the background
monitoring period ends, the groundwater level in each well will be manually measured and compared
with the groundwater levels measured by the pressure transducers. The transducers will then be recalibrated based on the new manual measurement before pump testing begins.
2.5.2 pH Multimeter

The pH Multimeter(s) used will be maintained and calibrated in accordance with the
manufacturer’s directions. The pH Multimeter(s) will be calibrated for pH, conductivity, and
turbidity each day prior to taking measurements.
2.6 Inspection and Acceptance of Supplies and Consumables

The following procedures will be followed to ensure that supplies and consumables used in the
Remedial Investigation are of acceptable quality.
2.6.1 Filters

Disposable 5 μm filters used to remove particulates for water quality samples will be factorysealed and certified for metals analysis. Prior to use, filters will be visually inspected for tears or
other defects.
2.6.2 Sample Bottles

Bottles for water quality sampling will be provided by the contract laboratory. Upon receipt, empty
sample bottles will be visually inspected for damage or defects and to ensure that they contain the
appropriate preservatives.
2.6.3 Reference Standards and Analytical Reagents

All reference standards which will be used to calibrate field and laboratory instruments for water
quality measurements will be National Institute of Standards and Technology (NIST) Certified. All
reagents and standards used for water quality analysis will be at least American Chemical Society
(ACS), Metals, Pesticide, and High Pressure Liquid Chromatography (HPLC) grade materials.
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2.7 Data Management

The following procedures will be used to record and store data produced by the Remedial
Investigation.
2.7.1 Field Work Documentation

Field operations will be documented in a field log book maintained by West Yost. Photographs
will also be taken by West Yost to document site conditions during sampling. Information to be
maintained is listed below.
2.7.1.1 Field Log Book

The field log book will be used to document where, when, how, and from whom any vital project
information was obtained. Log entries will be complete and accurate to permit reconstruction of
field activities. All entries in the log book will be legible, written in black ink, and signed by the
individual making the entries.
At a minimum, the following information will be recorded during the collection of each sample:
•

Sample location and description

•

Sampler's name(s)

•

Date and time of sample collection

•

Type of sampling equipment used

•

Field instrument readings and calibration

•

Field observations and details related to analysis or integrity of samples (e.g. weather
conditions, noticeable odors, colors, etc.)

•

Preliminary sample descriptions (e.g. clear water with strong, ammonia-like odor)

•

Sample preservation methods

•

Sample identification numbers and any explanatory codes, and chain of custody
form numbers

•

Transportation arrangements

•

Name(s) of recipient laboratory(ies)

In addition to the sampling information, the following specific information will also be recorded
in the log book for each day of sampling:
•

Team members and their responsibilities

•

Time of arrival/entry on site and time of site departure

•

Other personnel on site
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•

Summary of any meetings or discussions with City, contractor, or state
agency personnel

•

Deviations from sampling plans, site safety plans, and monitoring plan procedures

•

Changes in personnel and responsibilities with reasons for the changes

•

Calibration readings for any equipment used along with the equipment model and
serial number

2.7.1.2 Photographs

Photographs will be taken at the sampling locations and at other areas of interest on site.
Photographs will serve to verify information entered in the field log book. For each photograph
taken, the following information will be written in the log book or recorded in a separate field
photography log:
•

Time, date, location, and weather conditions

•

Description of the subject photographed

•

Name of person taking the photograph

2.7.2 Data-Logger Download

Data from the data-logger-equipped pressure transducers will be downloaded once after the
background monitoring period concludes but before the pump testing begins, and again after the
24-hour aquifer recovery period following the constant rate pump test. Downloaded data will be
transferred to and stored on the West Yost server within five days.
2.7.3 Reports from Contractors

Water quality analysis results will be provided by the contract laboratory as both a hard copy report
and an electronic data deliverable (EDD).
Results from the flow velocity logging will be provided by the pump test contractor as both a hard
copy of the data and as an electronic report. The hard copy will be provided in the field immediately
after pump testing ends, while the electronic report will be provided within five days.
2.7.4 Data Storage

Hard copies of field log books, pump test forms, and contractor reports will be stored in a single
file at a West Yost office. Any handwritten forms will be scanned and uploaded onto the West Yost
server, where they will be stored in an organized electronic file system. Data generated or received
in an electronic format will be stored on the West Yost server in the same organized electronic file
system. Project data stored on the West Yost server will be backed up daily.
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3.0 DATA REVIEW, VERIFICATION, AND VALIDATION

Data review and validation is the process of examining field collection and laboratory analytical
procedures and the resulting data to determine how well they conform to the requirements stated
by the QAPP. Data validation under this project will be accomplished through examination of the
data and review of QC sample results. A tiered structure of validation will be accomplished as
discussed below.
3.1 Tier 1 Data Review

To ensure that the project objectives and data quality objectives are met, the following series of
steps will be performed:
1. Pre-deployment meetings will be held before each field day where significant work
(data collection, well drilling, or pump testing) will be performed to ensure that
objectives and data quality standards are understood by all field staff. Sampling
locations, sampling protocols, sample handling requirements, and the overall data
quality objectives will be reviewed during these meetings.
2. Debrief meetings will be held after each field day where significant work was
performed to review the data collected and note any deviations from the sampling
plan or established QA/QC procedures which took place.
3. The Data Management Manager will review the Field Activities Representative’s field
notes and the chain-of-custody record within 24 hours of collecting samples and
measuring data. If any field sampling discrepancies are noted that require correction by
field or laboratory staff, the Data Manager will address them as soon as practicable with
the staff and in accordance with the response actions discussed below in Section 3.3.
4. The Data Management Manager will review received analytical laboratory reports by
the end of the following business day. The goal of this Tier 1 review is to quickly
provide a brief summary of key analytical issues/deficiencies which might affect data
quality, and, hence, any decisions based on the data. Such a review may include
review of the data package for completeness, review of chain of custody forms
(against laboratory reported information) for signatures, sample condition upon
receipt by the laboratory, sample preservation, review of holding times, review of QC
summaries, review of blank results for possible field or laboratory contamination;
random checks of reported results against raw data, and random checks of raw data
for interference problems or system control problems (e.g., baseline anomalies,
baseline drifts, etc.). Results of the review will at a minimum be recorded by the Data
Management Manager in an electronic format. The Data Management Manager may
also prepare a memo summarizing the evaluated results, and/or a table of data
showing data points (with associated qualifiers) that were considered to be biased or
outside acceptance criteria for various data quality indicators by a large enough factor
that use of the data might affect Project decisions. If any discrepancies are noted, the
Data Management Manager will address them as soon as practicable with the
laboratory and if necessary, response actions will be taken as discussed below in
Section 3.3.
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5. The analytical data will be received in hard copy as well as electronically. After it is
received and the data is validated, the data will be inserted into tables to be used in the
data report. The Data Manager will check that the data has been tabulated correctly.
3.2 Assessment Oversight and Tier 2 Data Review

The Technical Support Project Manager will work with the Data Management Manager to assure
that the above data management and data validation process is implemented correctly. This will
be accomplished by conducting a Tier 2 Data Review, as well as performing the additional tasks
outlined below.
The Technical Support Project Manager will review the field measurements and laboratory
analytical data for the following:
1. Potential identification of significant and noticeable data quality issues/deficiencies, and
2. Review of the water quality data for detected constituents of concern. Constituents of
concern in excess of the minimum detection limit (MDL) will be evaluated for use in
determining the extent of aquifer contamination and the feasibility of reestablishing
the Freeway Well as a potable drinking water source for the City. Particular attention
will be paid to any constituents of concern detected in the water samples above
potable MCLs.
The Technical Support Project Manager will follow up with the Data Management Manager after
their review of the analytical data, and will be available to support the Data Manager with any
discrepancies that are found.
The Internal QA Manager will provide a high-level data and document review for each report to
management. Any issues identified by the Internal QA Manager will be discussed with the
Technical Support Project Manager and Data Management Manager as necessary.
3.3 Response Actions

The following response actions will be taken if significant data quality issues are identified.
3.3.1 Groundwater Level Measurements

Groundwater levels measured by the pressure transducers will be checked against manual
measurements when the background monitoring period ends, and again when they are removed
from the observation wells after the pump testing. If the deviation from the manually measured
value is greater than 2 inches for a given pressure transducer, a correction factor will be calculated
and used to adjust the groundwater levels measured by that pressure transducer for drift.
3.3.2 Water Quality Measurements

If the measured values of the trip blank and/or field blank are above the MDL for any constituents
of concern, the first set of water quality samples collected from the multiple completion monitoring
well may be re-sampled prior to the start of the pump testing period, at the discretion of the
Project Manager.
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If the field duplicates for the first set of samples do not meet the precision QC criteria for all
constituents of concern, the first set of water quality samples collected from the multiple
completion monitoring well may be re-sampled prior to the start of the pump testing period, at the
discretion of the Project Manager.
No re-sampling will be performed for water quality samples collected during or after the pump
testing. This is because the specific aquifer conditions these water quality samples are intended to
represent will only be present during and immediately after the pump testing.
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4.0 REPORTS TO MANAGEMENT

The results of the work covered by this QAPP will be documented in the Remedial Investigation
Report, which will consist of the following elements:
•

Records review and site investigation including MP and QAPP

•

Test boring and multiple completion monitoring well

•

Aquifer testing

As data and/or draft report elements are completed, they will be presented and discussed with the
TAC. Comments from the TAC will be incorporated into the final Remedial Investigation Report.
The report elements are discussed below.
4.1 Records Review, Data Gathering, and Compilation

This section of the Remedial Investigation Report will include an introduction that describes the
site background and discusses the objectives of the Project and subsequent tasks. This section will
also provide a description of the physical characteristics of the Site including the geology,
groundwater conditions, and historic uses of the area. Based on the records review, 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 for the contaminants being observed at the site. This section will also include
a discussion of observation well identification and selection. The MP and this QAPP will be
included as appendices to the Records Review/Site Investigation section of the Remedial
Investigation Report.
4.2 Test Boring

The test boring section of the Remedial Investigation Report 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
MCLs. The section will include as-built monitoring well construction diagrams, which will also
display the lithologic and geophysical logs of the pilot hole. Well construction data and
information will be included as appendices to the Remedial Investigation Report. The appendices
will include:
•

Sonoma County Department of Environmental Health drilling permit

•

California Department of Water Resources Well Completion Report

•

Photographic log of monitoring well construction activities

•

Geophysical and caliper logs

•

Sieve test results
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•

Monitoring well development records

•

Laboratory analysis reports for groundwater quality samples

4.3 Aquifer Testing

The Aquifer Testing section of the Remedial Investigation Report will document the purpose,
objectives, and scope of the effort, followed by sections documenting the testing methodology, a
narrative timeline of the testing, results and analysis of the testing, and conclusions and
recommendations. The section will include:
•

Results of the Velocity Testing (which aquifer zones are contributing the highest
percentage of flow production to the Freeway Well)

•

An estimate of the magnitude and extent (capture zone) of the drawdown cone caused
by pumping the Freeway Well

•

A discussion of the pumping capacity (yield) of the Freeway Well

•

An evaluation of Freeway Well efficiency over the range of flow rates evaluated in
the step test An assessment of water quality from the Freeway Well at the end of
pumping

•

Identification of aquifer zones potentially acting as pathways for the lateral and/or
possibly vertical migration of contaminants to the Freeway Well

•

Potential estimates of aquifer hydraulic properties near the Freeway Well

•

An 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 the records review,
test boring, and aquifer testing.
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5.0 DISCLOSURE STATEMENT

Funding for this project has been provided in part through an agreement with the State Water
Resources Control Board using funds from Proposition 1. The contents of this document do not
necessarily reflect the views and policies of the foregoing, nor does mention of trade names or
commercial products constitute endorsement or recommendation for use.
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APPENDIX A
Chain of Custody Form

General COC
6

MAI Work Order # _____________________________

McCAMPBELL ANALYTICAL, INC.
1534 Willow Pass Rd. Pittsburg, Ca. 94565-1701

Turn Around Time:1 Day Rush

Telephone: (877) 252-9262 / Fax: (925) 252-9269

Delivery Format:

2 Day Rush

ESL
PDF

3 Day Rush

STD

Cleanup Approved
GeoTracker EDF

EDD

Quote #
Bottle Order #

Write On (DW)

EQuIS

Analysis Requested

Bill To: Gerry Nakano

Tele: 707-508-3674
Project #:405-12-18-69
PO #
Sampling
Date

Time

#Containers

SAMPLE ID
Location / Field Point

J-Flag / MDL

main@mccampbell.com

www.mccampbell.com
Report To: Peter Dellavalle
Company: West Yost Associates
Email: pdellavalle@westyost.com
Alt Email: nhoman@westyost.com
Project Name: Freeway Well Planning Project
Project Location: 1304 Cleveland Ave
Sampler Signature:

CHAIN OF CUSTODY RECORD

Matrix

Preservative

MAI clients MUST disclose any dangerous chemicals known to be present in their submitted samples in concentrations that may cause immediate harm or serious future health endangerment as a result of brief, gloved, open air, sample handling by MAI staff.
Non-disclosure incurs an immediate $250 surcharge and the client is subject to full legal liability for harm suffered. Thank you for your understanding and for allowing us to work safely.

Comments / Instructions

* If metals are requested for water samples and the water type (Matrix) is not specified on the chain of custody, MAI will default to metals by E200.8.
Please provide an adequate volume of sample. If the volume is not sufficient for a MS/MSD a LCS/LCSD will be prepared in its place and noted in the report.
Relinquished By / Company Name

Date

Time

Received By / Company Name

Date

Matrix Code: DW=Drinking Water, GW=Ground Water, WW=Waste Water, SW=Seawater, S=Soil, SL=Sludge, A=Air, WP=Wipe, O=Other
Preservative Code: 1=4°C 2=HCl 3=H2SO4 4=HNO3 5=NaOH 6=ZnOAc/NaOH 7=None

Time

Temp

°C

Initials
Page ___ of ___

