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The Non-OE Remedial Investigation/Feasibility Study (RI/FS) Work Plan presented for the Tourtelot
Clean-up Project (Project Site) in Benicia, CA has been developed in accordance with principles and
practices generally employed in the environmental consulting profession.

Remedial investigation methodologies designed to be employed on the Project Site are based upon the
following: (1) data and literature provided by government and private sources; (2) documentation of prior
clearances; (3) field investigations including geophysical mapping and ordnance and explosives (OE)

sampling performed by the SECOR and Earth Tech project teams; and (4) observations made and verbal

information obtained during site visits. Information developed by other government agencies and
independent contractors has been accepted as authentic and true as stated, unless otherwise noted.

The woik to be performed shall attemnpt to determine the lateral and vertical extent of the non-OE
contamination present on the Project Site. The non-OE RI/FS is not intended to address unexploded

ordnance.
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bailer lines that enter the water will be stainless steel or Teflon™:-lined cable.
Samples collected for chemical analysis will be collected in plastic or glass

cont . Y
allowed to overflow while filling. The pH of the preserved samples will be checked
in the field by pouring a small amount of the sample onto pH paper. The pH paper
will not make contact with the sample container. The pH will be noted on the
Chain-of-Custody (COC) Record to notify the laboratory that the addition of
preservative may be required (see Appendix F).

All groundwater samples designated for metals analysis will be field filtered (i.e.,
dissolved metals) unless otherwise stated in the field sampling program (see
Section 2.2.1), Samples collected for dissolved metals analysis will be field-
filtered using 0.45-micron membrane filters by either nitrogen pressure filtration or

HES H fildrmtimm  ANlitrasam 4 i ili i
in-line filtration. Nitrogen pressure filtration utilizes a pressure vesse!, nitrogen

gas, and a disposable in-line filter. In-line filtration utilizes a disposable,
pressurized, polyethylene bailer and hand pump, and a disposable in-line filter. A
field filter blank will be collected when field filtering is performed, as described in
Section 2.9.2.2.

Groundwater samples will be collected in the following order:

. VOCs

. PAHs

. General water chemistry compounds
. Dioxins

. Explosives

. Total metals

. Filtered metals.

Field parameters (i.e., pH, EC, temperature, turbidity) will be measured and
recorded after sample collection to document the stability of the water over the
sampling period. Water levels will be measured after sample collection and after
well conditions have stabilized prior to well abandonment.

2.7.5.3 Grab Groundwater Sample Collection.

In the event that a temporary groundwater monitoring well cannot be installed using
one of the methods described in Section 2.5, or the depth to groundwater is so
shallow that a temporary well is unable to be installed (potentially in the South
Valley), a grab groundwater sample will be collected from the boring, by inserting a

alcl adalliy veE Lvunseuieud C LU

piece of pre-pack well screen and riser casing into the open boring and collecting a

grab groundwater sample with a Teflon™ or disposable polyethylene bailer through

the PVC casing. No development/purging will be conducted prior to collection of a
grab groundwater sample. Grab groundwater samples will then be collected as
described in Section 2.7.5.2.
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2.8 FIELD TESTING

2.8.1 On-Site Mobiie Laboratory

A California state-certified on-site mobile laboratory will be used to provide
screening-level (and, if appropriate, definitive-level) data, if the volume of sample
collection during the field sampling program makes its use cost effective. Field
tasks well suited to the use of an on-site mobile laboratory for rapid sample
turnaround include (but are not limited to) the TNT step-out boring program. An
on-site mobile laboratory is capable of providing rapid turnaround of soil and
groundwater utilizing the most appropriate technology and the requirements in

Section 3.2.4.2,

Sample collection and sample handling protocols and procedures for the on-site
mobile laboratory are the same as for an off-site laboratory. Samples will be
collected with decontaminated sampling equipment, preserved in the appropriate
sample containers, labeled, and transported to the on-site mobile laboratory in an
ice chest (at approximately 4°C +2°C: Note: Sampie received may not be able to
reach 4°C between time of sample collection and delivery to the on-site mobile
laboratory) under COC protocol. An on-site mobile laboratory will be subject to the
same instrument calibration and maintenance requirements as an off-site
analytical laboratory and must be able to conduct calibration blanks, method
blanks, matrix spike and matrix spike duplicates, internal standards, and surrogate
and duplicate samples consistent with the requirements specified in the QAPP
(see Chapter 3.0).

One source water sample shall be obtained at the beginning of each field effort for
each source of water used for rinsing. If source water is obtained from an on-site -
source water outlet (i.e., potable water), the collection frequency will generally be
once per field effort. If bottled water (i.e., deionized [DI] water) is used, the
frequency will be one per vendor lot. This sample may be collected as the first
equipment blank on the first day of sampling. The sample will be analyzed for all
contaminants of concern, which must be less than their respective PQLs. Source
water sample analyses may be placed on hold for EPA Method SW8290, pending
detection of target analytes during analysis of equipment rinsate blanks using the
same water. Source water will be monitored on an ongoing basis by the evaluation
of equipment blanks. If equipment blanks detect any contaminants of concern, an
additional source water sample will be analyzed for the contaminants of concern to
determine if the water or the decontamination procedures are the source of
contamination.

2.9 FIELD QUALITY CONTROL

Ridge Soil (Bedrock) Samples - Soil (bedrock) samples collected from the Ridge
between the North and South Valieys (see Figure 2.2-4) will use the following
unique numbering system:
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RI-A
where: Ri = Ridge

A = First sampling location (subsequent sampling locations
associated with the Ridge will be designated B, C, and D). The
four samples will be composited by the analytical laboratory into a
single sample for analysis.

Field QC samples will be collected during the field investigation activities to
assess the influence of sampling procedures, equipment, and handling on the
reported results, as discussed in Section 3.2.5.1 of the QAPP. The following
types of QC samples will be collected.

2.9.1 Duplicate Samples

Field duplicates are samples collected separately at a particular location and time,
in order to assess errors associated with sample heterogeneity, sampling
methodology applicability, and sample handling techniques. Collocated duplicates
are collected separately and placed directly into sample containers.

Theoretically, each sample equally represents the medium at a given time and
location. This is the required type of sample for volatiles analyses and most water
samples. Homogenized duplicates are duplicates of nonaqueous matrices whose
subsequent analysis permits prior homogenization of the media, and are obtained
in sufficient volume to fill all sample containers. The media is then homogenized,

divided into two or more equal parts, and aliquots of each part are used to fill each
sample container.

Since more information can be obtained from samples with detectable
concentrations, efforts will be made to select duplicate samples from those areas
anticipated to have the highest potential for contamination. Field duplicate
samples for each matrix will number 10 percent of the original sample number per
field effort or field event, with a focus on critical sampling areas. The number of
field duplicate samples to be collected is specified in Tables 2.9-1 through 2.9-9;
however, field sampling technicians have the authority to make minor changes to
designated samples based on field conditions. The duplicate samples will be
collected, labeled, packaged, and sealed in the same manner as the original field
samples and submitted “blind” to the analytical laboratory. The duplicate samples
will be analyzed for the same parameters as the original field samples.

Collected duplicates are defined as two samples collected independently at a
single sampling location during a single act of sampling for analysis at one
laboratory for each specified method. Field duplicate water samples will be
collected independently (i.e., from separate bailers) at a well location during one
act of sampling. Duplicate water samples will be collected by sequentially filling a
sample bottle for.-a particular analysis and then the identical sample bottle for the
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duplicate sample. This procedure will be continued for each type of sample bottle
until all sample bottles are filled.

Field duplicate soil samples will generally be collected from two consecutive
sample liners collected at one boring or sampling location during a single act of
sampling. However, depending on the required sample volume, the soil
stratigraphy being sampled, or other considerations, two separate aliquots of soil
may be collected from a single liner and placed into two separate containers.

Field duplicates for DTSC and the United States Army Core of Engineers (USACE)
for subsurface samples, and splits for surface samples, will be collected at the

_ following frequencies: 10 percent for DTSC and 5 percent for the USACE.

29.2 Equipment Blanks, Filter Blanks, Temperature Blanks, and
Trip Blanks

2.9.2.1 Equipment Blanks.,

Equipment blanks will be used to evaluate decontamination procedures for field
sampling equipment. One set of equipment blanks will be collected each day of
soil sampling for each sampling crew. For water samples collected with Teflon™
bailers, one equipment blank will be collected per day. For samples collected with
disposable bailers, daily rinsate samples will not be required. One disposable
bailer blank will be collected per lot of bailers used. For water samples pumped

through a samplin i i

filtration blank), one equipment blank will be collected per pump each day of
sampling.

Equipment blanks are samples of Type Il reagent-grade or equivalent water that
has been poured through (in the case of bailers and split-spoon samplers) or
pumped through (in the case of pumps) the sampling device, transferred into the
appropriate sample bottles, and transported to the laboratory for analysis.
Equipment bianks will be prepared immediately after the sampling device has been
decontaminated, preferably between two sample collection points where target
analyte detection is expected, rather than at the start or completion of the
sampling day. Equipment blank samples will be collected, labeled, packaged, and
sealed in the same manner as the original field samples and submitted “blind” to
the analytical laboratory. Equipment blank samples will be analyzed for all
analyses performed on associated samples of the associated matrix.

Soil samples collected in certified, pre-cleaned, stainless steel liners driven
directly into the sample medium without possible cross-contamination from other
equipment will not require an equipment blank.

Equipment blank analyses for some methods, such as EPA Method SW8290,
may be placed on hold for analysis if the associated field samples include
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detected results. Equipment rinsate blank results will be routinely monitored to
assess the effectiveness of decontamination procedures. If rinsate results are

,,,,,, . e e S I By R,

detecied, fieid procedures wiii require revisions to address the source of
contamination. If results are routinely nondetected, the frequency of equipment
blank sampling may be reduced with permission of the regulators.

One source water sample shall be obtained at the beginning of each field effort for
each source of water used for rinsing. If the source water is obtained from an
on-site source water outlet (i.e., potable water), the collection frequency will be
once per field effort. If bottled water (i.e., deionized [DI] water) is used, the
frequency will be one per vendor lot. This sample may be collected as the first
equipment blank on the first day of sampling. The sample will be analyzed for all
contaminants of concern, which must be less than their respective practical
quantitation limits (PQLs). Source water sample analyses may be placed on hold
for EPA Method SW8290, pending detection of target analytes during analysis of
equipment rinsate blanks using the same water. Source water will be monitored
on an ongoing basis by the evaluation of equipment blanks. If equipment blanks
detect any contaminanis of concern, an additional source water sampie will be
analyzed for the contaminants of concern to determine if the water or the
decontamination procedures are the source of contamination.

2.9.2.2 Fliter Blanks.

Filter blanks will be required for this project. Filter blanks will be prepared from ‘
one of every ten filters per filter | will

as the associated filtered samples. For water samples pumped through a metal
filtration chamber, one field filter blank will be collected per fifter unit each day of
sampling. Field filter blanks are prepared by filtering Type 1l reagent-grade or
equivalent water through a clean 0.45-micron membrane filter, collecting the water
in the appropriate sample containers, and transporting it to the laboratory for
inorganic analysis.

Temperature blanks will accompany each cooler shipment of water samples, soil
samples, or soil and water samples sent to the laboratory for analysis by methods
requiring sample preservation by cooling. A temperature blank is a sample bottle
containing water. One temperature blank will accompany each cooler containing
either water samples, soil samples, or water and soil samples.

2.9.2.4 Trip Blanks.

Trip btanks will accompany each cooler shipment of water samples, soil samples,
or soil and water samples sent to the laboratory for analysis of VOCs (EPA
Methods SW8260B). A trip blank is a set of VOA vials containing Type Il analyte-
free water that is prepared in the laboratory, taken to the sampling site, and
returned to the laboratory with samples submitted for analysis of VOCs. Trip

2-36

Non-Ordnance and Explosives RI/FS Work Plan
Tourtelot Cleanup Project, Benicia, California




blanks shall not be opened in the field. One trip blank will accompany each cooler
containing either water samples, soil samples, or water and soil samples to be
analyzed for VOCs. The trip biank shall be analyzed by the same VOC analytical
methods as the samples, and (in the case of water samples) shall be part of the

same preparation batch as the samples.

293 Field-Designated Matrix Spike/Matrix Spike Duplicate
Samples

Matrix spike (MS)/matrix spike duplicate (MSD) samples should be field-
designated by the sampler for each shipment of samples. For every analytical
batch of 20 or fewer soil samples within a sampling event from a major lithological
type or from a major, distinct aqueous matrix, the laboratory will prepare and
analyze an MS/MSD pair from a project sample collected by Earth Tech. The
sampler will designate one or more of the samples in each shipment by noting on
the COC Record (see Appendix F) that the sample(s) are for MS/MSD (in the
Remarks column but not on the sample). It is important to provide a sufficient
voiume of MS/MSD water samples. Three times the usual volume, or more if
specified by the laboratory, should be provided for the MS/MSD and marked on the
COC Record. For water samples that require multiple containers (usually one for
each analysis), a single sample number will apply to all containers of that sample.
Samples designated for MS/MSD analysis should be typical of the matrix and
should not be highly contaminated in order to minimize MS/MSD imprecision
resulting from high levels of environmental contamination. In order to minimize the .
effects of soil heterogeneity, the laboratory will use a single or adjacent liners.

2.94 Field Audits

At least once in the course of each phase of field investigation for this project, the
QCSM or his representative will designate an Earth Tech field auditor not
associated with the project team to be on site to perform an independent field QA
audit to ascertain adherence to the field protocols and procedures set forth in this
FSP, as specified in Section 3.3.2.3 of the QAPP. Additional follow-up audits may
be required upon initiation of different phases that invoive previously unaudited field
activities, or to follow-up on corrective actions. Any deviations from the field
protocols and procedures that could compromise the quality of the data obtained
will be reported by the field geologist to the PM, who will decide what action to
take. Any such deviations will be doecumented on a Nonconformance Report
(NCR) (see Section 3.3.2.4, Figure 3.3-1) to include a description of the problem,
how it was discovered, the corrective action, the follow-up and confirmation, and
the appropriate signatures of those involved.

SAMPLE STORAGE, PRESERVATION, AND HOLDING TIMES

Sample bottles pre-cleaned and treated according to EPA specifications for the
appropriate methods will be supplied by the analytical laboratory. Certified, pre-
cleaned, stainless steel liners will be used for soil/sediment sample collection.
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Detailed requirements for sample containers and preservatives are presented in
Section 3.2.8 of the QAPP. Table 2.10-1 lists the recommended sample
containers, and the preservation and hoiding times for each proposed analyticai
test method and matrix.

211  SAMPLE HANDLING AND SHIPMENT
2.11.1 Sample Sealing

Each sample container will be sealed immediately after sample collection. In the
case of soil liners, each end of the liner will be covered with Teflon™ sheeting and
plastic end caps and secured with Teflon™ tape. In the case of the bottles used
for water samples, sample bottle lids will not be mixed, and all sample lids will
stay with the original bottles. If the water sample volume is low due to limited
sample availability, the water level will be marked on the side of the sample bottle
with a grease pencil. This procedure will help the laboratory determine if any
leakage occurred during shipment.

2,11.2 Sample Identification System

All samples collected will be assigned a unique sample identification number. The
following unique sample identification system will be used for the Project Site.
Other sample numbers may be substituted, based on field conditions, provided the
sample numbers used remain unique. Field QC samples (i.e., duplicates,
equipment blanks, filter blanks, etc.) will be sent blind to the laboratory; therefore,
field location aliases will be required. Samples specified for laboratory QC
(MS/MSD) should be clearly marked with an asterisk and noted in the Comments
section of the COC Record. )

TNT Strips - Soil samples collected from the five TNT strips (see Figure 2.2-1) will
use the following unique numbering system:

TNT-1A/1

where: TNT-1= TNT Strip #1 (other strips will be designated 2, 3, 4, 5)

A

It

First sampling location (subsequent sampling locations
associated with TNT Strip #1 will be designated B, C, D, E,
etc.)

1 = Sample collection depth in feet bgs (“0” will represent surface
samples). Consecutive depths will be used for duplicate/QC
samples.

If soil samples are being collected from step-out borings centered on a previous
boring location (see Figure 2.2-1), soil samples from the step-out borings will use
the following unique numbering system:
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where: TNT-1= TNT Strip #1 (other strips will be designated 2, 3, 4, 5)
c = Previous sampling location
2 = Step-out sampling location (other step-out sampling locations
will be designated 3, 4, 5, etc.)
1 = Sample collection depth in feet bgs (“0” will represent surface

QC

samples.

Demolition Sites - Soil samples collected from the two demolition sites (see
Figure 2.2-3) will use the following unique numbering system:

DA1-3W1
where: DA1 = Demolition Site #1 (other areas will be designated 2, 3, etc.)

1 = First sampling location (subsequent sampling locations
associated with Demolition Site #1 will be designated 2, 3, 4,
etc.)

W1 = Sidewall sample (subsequent samples will be designated W2,
W3, etc.).

Flare Site - Soil samples collected from the Flare Site (see Figure 2.2-3) will use
the following unique numbering system:

FA-1/1
where; FA = Flare Site
1 = First sampling location (subsequent sampling locations
associated with Flare Site will be designated 2, 3, 4, etc.)
1 = Sample collection depth in feet bgs (“0” will represent surface
samples). Consecutive depths will be used for duplicate/QC
samples.

Stockpiles - Soil samples collected from the two stockpiles at the Ammunition
Renovation/Primer Destruction Site (see Figure 2.2-2) will use the following unique
numbering system:

SP1-A

where: SP1 = Soil Stockpile #1
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A = First sampling location (subsequent sampling locations
associated with Soil Stockpile #1 will be designated B, C, etc.)

Ridge Stockpiles - Soil samples collected from the nine Ridge Stockpiles
between the North and South Valleys (see Figure 2.2-4) will use the following
unique numbering system:

RSP1-A
where: RSP1= Ridge Soil Stockpile #1
A = First sampling location (subsequent sampling locations

associated with soil Ridge Soil Stockpile #1 will be designated
B, C, and D). The four samples will be composited by the
analytical laboratory into a single sample for analysis.

Ridge Soil (Bedrock) Samples - Soil (bedrock) samples collected from the Ridge
between the North and South Valleys (see Figure 2.2-4) will use the following

unlque number SySIem

R1-A
where: R1 = Ridge Area #1
A = First sampling location (subsequent sampling locations
associated with the Ridge will be designated B, C, and D). The
four samples will be composited by the analytical laboratory into
a single sample for analysis.
Ammunition Renovation/Primer Destruction Site - Soil samples _r_)!!____d from

the Ammunition Renovation/Primer Destruction Site (see Figure 2.2-2) will use the
following unique numbering system:

AR-1/1
‘ where: AR = Ammunition Renovation/Primer Destruction Site
| 1 = First sampling location (subsequent sampling locations
associated with Ammunition Renovation/Primer Destruction Site
will be designated 2, 3, 4, etc.)
i = Sampie coiieciion depth in feet bgs (“0” wiil represent suriace
samples). Consecutive dept will be used for duplicate/QC
samples.

Howitzer Test Facility - Soil samples collected from the Howitzer Test Facility
| (see Figure 2.2-2) will use the following unique numbering system:
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HF-1/1

Y SO W | g

wnere: HF = Howiizer Test Faciiity
1 = First sampling location (subsequent sampling locations
associated with Howitzer Test Facility will be designated 2, 3,
4, etc.)
1 = Sample collection depth in feet bgs (“0” will represent surface
samples). Consecutive depths will be used for duplicate/QC
sampies.

Wetlands Sediment and Surface Water - Two types of samples, sediment and
surface water, will be collected from the South Valley Wetlands (see Figure 2.2-3).
Sediment samples collected from the South Valley Wetlands will use the following
unique numbering system:;

WET-1/0

where: WET

Wetlands (sediment)

1 = First sampling location (subsequent sampling locations
associated with the Wetlands will be designated 2, 3, 4, etc.)

0 = Sample collection depth in feet bgs (“0” will represent surface
samples). Consecutive depths will be used for duplicate/QC
samples.

Grab surface water samples collected from the South Valley Wetlands will use the
following unique numbering system:

SW-1
where: SW = Waetiands (grab surface water)
1 = First sampling location (subsequent sampling locations will be

designated 2, 3, 4, etc.)
A = A, B, C, etc,, will be added for duplicate/QC samples

Surface Seeps/Springs - Surface seep/spring water samples collected from the

designated Seep/Springs (see Figure 2.2-3) will use the foliowing unique

numbering system:
SPS&-1

where: SPS = Surface Seep/Spring
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First sampling location (subsequent sampling locations will be
designated 2, 3, 4, etc.)

A

A, B, C, etc., will be added for duplicate/QC samples

Temporary Groundwater Monitoring Wells - Soil samples and groundwater
samples collected from the pilot boring and temporary groundwater monitoring
wells (see Figures 2.2-2 and 2.2-3) will use the following unique numbering
system:

TW-1/1
where: TW = Boring (correspond to well number)

1 = Boring number (correspond to well number)

1 = Sample coliection depth in feet bgs (“0" will represent surface
samples). Consecutive depths will be used for duplicate/QC
samples.

TW-1

where: TW = Temporary Monitoring Well
1 = Well number

A = A, B, C, etc., will be added for duplicate/QC samples

Field QC Samples - Duplicate samples will be labeled as previously discussed.
MS/MSD are regular samples except additional volume will be collected and will
be labeled as a regular sample. Field QC samples that require water samples to
be collected (i.e., equipment blanks, filter blanks) will be labeled with a site
identification (i.e., TNT-1, FA) and a sequentially numbered suffix (i.e., W1, W2,

ada )
eic.).

2.11.3 Sample Labeling

Each sample will be labeled immediately after the sample is collected and the
sample container is sealed. Information recorded on the sample label will include
the following:

. Project name

. Project number

. Unique sample identification number
. Date and time of sample collection

. Sampler's name or initials

. Preservatives used

. Analysis required.
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Sample labels will be affixed by the sampler to the sample containers. Sample
labels will be covered, if necessary, with clear tape after being affixed to the
sampie container, to protect the label from moisture.

2.11.4 Sample Packaging and Shipment

U.S. Department of Transportation (DOT) regulations will be followed for packaging
and shipment. Samples will be properly packaged for shipment and submitted to
the designated analytical laboratory for analysis, under strict COC protocol (see
Section 2.18.2). All glass sample bottles will be wrapped in bubble-wrap or
equivalent and sealed in self—sealmg plastic bags to minimize the potential for
cross-contamination and breakage during shipment. Soil samples contained in
stainless steel liners will be sealed in self-sealing plastic bags.

Each cooler will be filled with the sealed and bubble-wrapped sample containers.
Additional packaging will be used to prevent sample containers from moving or
from making contact during shipment. Enough double-bagged ice or blue ice will
be added to the coolers to maintain sample temperature at 4° +2°C during
shipment. A temperature blank will be placed in each cooler along with the
samples.

2.11.4.1 Shipment by Commercial Carrier or Courier Service.

I the sample coolers are to be shipped by a commercial carrier or courier service

(other than the analytical laboratory), the COC Record (see Appendix F)

accompanying the coolers to the analytical laboratory will be placed inside a
sealed plastic bag and taped to the inside of the cooler iid. The coolers will then
be secured and custody-sealed for shipment to the analytical laboratory. The
custody seal will consist of a regular paper custody seal or filament tape wrapped
around the cooler at least twice, with the tape end signed before the cooler is
shipped. Wide, clear tape will be placed over paper custody seals to help ensure
against accidental breakage. Custody seals will be used for all sample containers
shipped by either a commercial carrier (i.e., Federal Express) or a courier service.

The coolers will be transported as environmental samples to the analytical
laboratory as expeditiously as possible (e.g., via Federal Express overnight
delivery service, if necessary). If the samples are sent by a commercial carrier, a
bill of lading will be used. Receipts of the bills of lading will be retained as part of
the permanent documentation. Commercial carriers/courier services are not
required to sign-off on the COC Record as long as the form is sealed inside the

sample cooler and the custody seals remain intact. A standard airbill will be
necessary in order to ship environmental samples by a commercial carrier.

2.11.4.2 Shipment by Earth Tech or Analytical Laboratory.

If the samples are delivered directly to the analytical laboratory by Earth Tech field
personnel, or picked up from either the Project Site or Earth Tech’s San Jose
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2.14

SURVEYING

office by the analytical laboratory, the COC Record need not be secured inside the
cooler lid. The COC Record will be handed directly to the analytical laboratory
personnei after COC sign-off protocois have been compieted. Custody seais will
not be required for coolers delivered by Earth Tech or picked up by the analytical
laboratory.

All boring and temporary or permanent groundwater monitoring well locations will
be surveyed to a standard horizontal and vertical control by a surveyor licensed in
the state of California, Boring and temporary monitoring well elevations will be
measured to the ground surface. All elevations will be surveyed to the nearest
0.01 foot and referenced to msl. The horizontal locations will be surveyed to plus
or minus two inches and referenced to the California State Plane Coordinate
System.

MEASUREMENT OF WATER LEVELS

Water levels in the temporary groundwater monitoring wells will be measured to
establish depth to groundwater. Measurements will be recorded as feet below the
surveyed measuring point (i.e., ground surface), and recorded as feet above msl.
Water level measurements will be collected after the groundwater monitoring wells
are installed and the water level has been allowed to stabilize prior to any
combined well development/purging activities (see Section 2.7.5.1). Water level
measurements will also be recorded before and after groundwater sampling
activities. To reduce the potential for the water level tape to come into contact with
the sides of the well casing, it will be lowered slowly into the well. Separate
measurements will be made until two sequential measurements differ by no more
than 0.01 foot. Water level measurements will be recorded on the Water Elevation
Form (see Appendix F).

FIELD TEST EQUIPMENT

Field test equipment procedures for various meters that will be used to obtain field
data during the investigation activities are presented in this section and
summarized in Table 2.14-1. Procedures for using health and safety field
monitoring equipment (i.e., magnetometer) are presented in the SSHP. Field
instruments will be calibrated prior to use, and the calibration information will be
recorded on either the Instrument Calibration Log or the Field Meter Instrument
Calibration Log - Temperature, Conductivity, Dissolved Oxygen (see Appendix F).
All field instruments will be maintained, calibrated or checked, and operated
according to the manufacturers’ specifications and guidelines. Test equipment,
calibration frequencies, and field QC procedures are surnmarized in Tables 2.14-1,
2.14-2, and 2.14-3. The sensitivity of the field test equipment being used will be
recorded, on either the Instrument Calibration Log or the Field Meter Instrument
Calibration Log.

2-44

Non-Ordnance and Explosives RI/FS Work Plan
Tourtelot Cleanup Project, Benicia, California




2.14.1 pH Meter

The pH meter, which will be used to measure pH according to EPA Method 150.1,
will be calibrated at the beginning and end of each sampling day. The calibration
will include setting of a range with a 7.0-pH buffer solution and a 4.0-pHora
10.0-pH buffer solution, depending on whether acidic or alkaline water conditions
are expected. The calibrating standards will be checked to ensure they do not
exceed any expiration dates. The battery will be checked regularly. The pH
electrode will contain sufficient liquid, and the outside of the probe will be kept
moist. The electrode will be rinsed with deionized (D) water after each reading
and the storage cap replaced. The pH meter will be checked periodically during
the sampling period. If drifting occurs (i.e., the reading varies by more than one-
tenth of a unit between calibration checks), the probe will be cleaned and the

.1 H & ]
meter recalibrated.

2.14.2 Electrical Conductivity Meter

The EC meter will be used to measure EC according to EPA Method 120.1. The
EC meter will be calibrated over the operating range expected in the field.
Calibration will be made with a potassium chloride solution at the beginning and
end of each sampling day. The calibrating standard will be checked to ensure it

‘does not exceed any expiration date. The battery will be checked regularly. The

electrode will be rinsed with DI water after each reading, and the electrode will be
kept clean.

2.14.3 Temperature Meter

Water temperature will be measured according to EPA Method 170.1, using the
temperature compensation probe on the pH meter, EC meter, or with a digital
thermometer that will be rinsed with DI water after each use. The field digital
thermometer will be checked for accuracy once per year using a National Institute
of Standards and Technology (NIST)-traceable thermometer. If the field
thermometer does not read within +1°C, a new field thermometer will be used.

2.14.4 Turbidity Meter

The turbidity meter will be used to measure turbidity according to EPA

Method 180.1. The turbidity meter will be calibrated at the beginning and end of
each sampling day using factory-supplied standards. The meter will be calibrated
against the standard closest to the anticipated value of the sample (i.e., typically

0 NTUs to 10 NTUs). Care will be taken to ensure that no air bubbles are in the
standard solution and that the outside of the vial is clean of all marks that may
affect the reading, including fingerprints. Sample vials will be kept free of smudges
and dirt and will be rinsed with DI water between samples. The battery will be
checked regularly.
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2.14.5 Water Level Meter

The
activities by checking the markings on the tape against a steel tape. Water level
readings will be recorded to the nearest 0.01 foot. The alarm function will be
checked before use by immersion in water,

2.15 DECONTAMINATION PROCEDURES

2.15.1 Equipment Decontamination

The purpose of decontamination procedures during drilling, well installation, and
soil/sediment and water sampling is to prevent foreign contamination of samples

s Armas_nantamimadiam hahusasam aamalins lasatinme Baftaras rom all Arilli;na~
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equipment and sampling equipment will be decontaminated by steam-cleaning, or
alternatively by washing with a nonphosphate detergent such as Liquinox® or
Alconox™ (or equivalent). Equipment washed with a non-phosphate detergent will
be double rinsed using potabie water and Di (or Type Ii reagent-grade) water.
Steam cleaning will be acceptable for drill rigs and drilling rods. The
decontamination procedure for sampling equipment will incorporate a detergent
wash, potable water rinse, rinse with pesticide-grade methanol, rinse with DI water,
and a final rinse with Type Il reagent-grade water. As an alternative to use of
reagent-grade water, analytical data may be collected to indicate that DI water to
be used for the final rinse is free of the contaminants of concern for this project
above the level of detection for the relevant analyses. The following item-specific
decontamination procedures will be followed:

. Heavy equipment (i.e., drill rig) - Remove loose material with a

hrneh amd atasm slaan unlh hlﬂh,nrneenrn wiatar ar nartahla hiak.
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pressure steam spray followed by a soap and water rinse prior to
drilling at each new Project Site

. Auuer fhuhgs and/or drive g;a_slnu drill rggs, ete. - Steam
clean with high-pressure water or portable high-pressure steam
spray followed by a soap and water rinse prior to drilling each

boring

. Downhole abandonment equipment (i.e., tremie pipes) -
Steam clean with high-pressure water or portable high-pressure
steam spray followed by a soap and water rinse between each
well

. Hand augers - Nonphosphate detergent wash.followed by a
double rinse with water; then DI (or Type |l reagent-grade) water
between each boring

. Samplers - Steam clean with high-pressure water or portable
high-pressure steam spray followed by a soap and water rinse or
nonphosphate detergent wash followed by a double rinse with
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potable water; rinse with pesticide-grade methanol, then DI (or
Type ll reagent-grade) water between each sampling location

. Well casing and screen - Steam clean with high-pressure water
or portable high-pressure steam spray followed by a soap and
potable water rinse before instaliation unless sealed in plastic and
certified clean by the manufacturer

. Nondisposable Teflon™ bailer - Steam clean or non-phosphate
detergent wash followed by a double rinse with potable water;

grade) water between each samplmg Iocatlon

. Water level meter - Nonphosphate detergent wash followed by a
double rinse with potable water; rinse with pesticide-grade
methanol, then DI (or Type Il reagent-grade) water between each
measurement location

. Field instrument probes - Wipe with a damp, disposable paper
wipe and/or rinse with DI (or Type Il reagent-grade) water.

. Slide hammer - Nonphosphate detergent wash followed by a
double rinse with potable water; then DI (or Type Il reagent- grade)
water between each sample when soil samples are collected in
certified, pre-cleaned, stainless steel liners driven directly into the
sample medium with a slide hammer,

Sampling equipment that is not readily decontaminated will be discarded after
each use. Discarded materials, including decontamination solutions, will be
accumulated and stored in appropriate containers pending proper disposal (see
Section 2.16).

Pumps will be decontaminated by flushing/pumping a nonphosphate detergent-
water solution, potable water; then DI (or Type |l reagent-grade) water through the
components. The pumps will be disassembled as far as possibie (down 1o the
check valve,) steam cleaned with a hot water and nonphosphate detergent
solution, and then rinsed with hot water. The pump will then be reassembled,
submerged in a nonphosphate detergent-water mixture, and allowed to pump 20 to
30 gallons through its components. The pump will then be steam cleaned again,
and 20 to 30 gallons of potable water will be pumped through the components.
The exterior of the pump inlet hose will be steam cleaned. If dedicated
polyethylene tubing is utilized for well development/purging activities, the exterior
of the pump will be cleaned with a nonphosphate detergent-water mixture and
rinsed with DI water.

A sample of the potable and DI water will be collected and analyzed for all target
compounds in accordance with Section 2.9.2.1.
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2.15.2 Personnel Decontamination

Decontamination procedures wili be performed by ali fieid personnei who have been
in contact with contaminated or potentially contaminated materials. Procedures
for decontamination of field personnel are presented in Section 10.1 of the SSHP.

INVESTIGATION-DERIVED WASTE

This section outlines the procedures to be used for proper collection,

characterization, storage, containerization, and transport and disposal (if

necessary) of investigation-derived waste (IDW). IDW is defined as waste
generated during the field investigation activities that has the potential to be
hazardous and thus requires special handling.

Proper collection and disposal characterization procedures for soil,
development/purgewater, decontamination rinsate, disposable protective clothing,
and plastic ground covers are presented in the following sections.

2.16.1 Soil

IDW soil will be placed into DOT-approved 55-gallon drums or other approved
containers (i.e., roll-off bins), and appropriately labeled, pending the results of the
field sampling program (see Section 2.16.5). The results of the field sampling
program will be used as a first step in determining appropriate disposal. Based on
the analytical results, additional samples may need to be collected from the IDW
containers for analysis in order to further classify the IDW for disposal as either
RCRA hazardous waste, non-RCRA California hazardous waste, designated or
special waste, or nonhazardous waste. Additional sampling and analysis of the
IDW may also be required in order to satisty the requirements of a licensed
disposal facility. If no contamination is detected in any of the samples associated
with a particutar IDW container, the soil from that container may be disposed of on
the Project Site. IDW soil samples will be handled and shipped to the analytical
laboratory in the same manner as the field samples. Hazardous soil will be
transported by a licensed hazardous waste hauler and disposed of at a licensed
disposal facility.

2.16.2 Water

IDW water derived from water sampling activities (including well development/
purgewater) and decontamination rinsate will be placed in DOT-approved 55-gallon
drums or other approved containers and appropriately labeled, as described in
Section 2.16.5. IDW water samples will be collected from selected containers. If
more than one container contains water from the same source, only one of the
containers will be sampled. IDW water samples will be handled and shipped to

the analytical laboratory in the same manner as the field samples. The analytical
results will be used to determine appropriate disposal as described in

Section 2.16.1. Additional sampling and analysis of the IDW water may also be
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required in order to satisfy the requirements of a licensed disposal facility. If no
contamination is detected in any of the samples collected from the IDW
containers, the water may be discharged directly to the ground surface, on a
portion of the Project Site that has not been affected by contaminants, in a manner
to prevent surface ponding and runoff. Hazardous water will be transported by a
licensed hazardous waste hauler and disposed of at a licensed disposal facility.

2.16.3 Disposable Protective Clothing and Ground Covers

Other wastes include disposable protective clothing, plastic ground covers, and
nonreusable sampling equipment (e.g., disposable bailers) that have come in
contact with contaminated or potentially contaminated soit or water. These
wastes will be collected, placed in a DOT-approved 55-gallon drum or other
approved container, and labeled, pending appropriate disposal. These wastes will
not be mixed with the IDW soil or water.

2.16.4 Waste Containers and Storage

IDW soils and other solid wastes will be containerized in DOT-approved 17H
55-gallon drums with removable lids, or other approved containers. Liquid wastes
will be containerized in DOT-approved 17H 55-gallon drums with non-removable
lids, or in a portable tank. All IDW containers will be inspected for physical
integrity before filling.

2.16.5 Labeling of Containers

All IDW containers will be clearly labeled as follows, with a grease pencil:

. Matrix (i.e., soil, water, PPE)

. Date waste generated

. Where waste generated (i.e., site, boring/well locations)
. “Nonhazardous, Pending Analysis.”

If the analytical results characterize the IDW container contents as hazardous, a
hazardous waste label will be placed on the container and the IDW disposed of
within 90 days of the date the waste was generated.

2.16.6 Waste Handling and Off-Site Disposal

Waste handllnn including Inadmn and transport, will be conducted by a licensed
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waste disposal contractor. Whenever possnble, waste characterized as hazardous
will be disposed of in a manner by which a “Certification of Destruction” can be
issued by the disposal facility. Granite will be identified as the waste generator.
Hazardous and Nonhazardous Waste Manifests and Bills of Lading will be filled
out and signed by Granite, or their designated agent.
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2.18

ANALYTICAL TEST METHODS (Robert add the test methods for Pesticides and Perchlorate)

- e ad
mne

e anaiyses expected to be required for this project inciude the foiiowing:
CAM 17 metals (antimony, arsenic, barium, beryllium, cadmium, chromium,
cobalt, copper, lead, mercury, molybdenum, nickel, selenium, silver, thallium,
vanadium, and zinc), plus aluminum, calcium, iron, manganese, magnesium,
potassium, and sodium, by EPA Methods SW6010B, SW7470A, and SW7471A;
TEPH as diesel, kerosene, and motor oil (30 weight) by California LUFT modified
EPA Method SW8015; volatile organic compounds (VOCs) by EPA Method
SW8260B; polyaromatic hydrocarbons (PAHs) by EPA Method SW8310; dioxins
and furans by EPA Method SW8290; nitroaromatics and nitroamines, including
PETN and nitroglycerin (explosives) by EPA Method SW8330; total organic carbon
(TOC) by EPA Method SW9060 for soils or EPA Method 415.1 for waters; total
suspended solids (TSS) by EPA Method 160.1; total dissolved solids (TDS) by
EPA Method 160.2; common anions (chloride, nitrate-N, nitrite-N, and sulfate) by
EPA Method 300.0; and total phosphorous by EPA Method 365.2 or 365.3. In
general, SVOCs by EPA Method SW8270C will only be used for the determination
of PAHs when severe interference is encountered during analysis of PAHs by EPA
Method SW8310. A brief description of the digestion and analytical methods to be
used is presented in Section 3.2.4.2,

GENERAL FIELD AND LABORATORY DOCUMENTATION

The following field data documentation will be used to record all field investigation
activities at the Project Site. Measurements made and samples collected will be
recorded in either the Daily Field Report or on an appropriate field activity form.
Examples of field forms anticipated to be used during the field investigation
activities are included in Appendix F. Other forms may be added or substituted,
provided they contain all the relevant information required to adequately document
the field investigation activities. All entries on field forms will be made in indelible
ink, and no white-out will be allowed. If an incorrect entry is made on any field
form, the information will be crossed out with a single strike mark, initialed, and
date-marked. All equipment used to make measurements will be identified, along
with the date of calibration. All field forms will be signed and dated by field
personnel responsible for their completion.

2.18.1 Daily Field Reports

Daily Field Reports or log books will provide the means of recording investigation
and data collection activities on a daily basis. As such, entries will be described
in as much detail as possible so that persons going to the Project Site will be able
to reconstruct a particular situation without reliance on memory. Daily Field
Reports/log books will contain, but not be limited to, the following information (it is

acceptable for some of this information to be recorded on other field activity forms

"to avoid duplication):
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. "Project name/site

* Date

. Weather conditions

. Field personnel performing investigation activities
. Subcontractors

. Work performed

. Location of work (i.e., boring/well location)

. Sampling performed, including specifics (e.g., number and type of
samples collected, borings advanced, wells installed)

. Field parameter measurements, including calibration checks
. Decontamination procedures

. IDW containment procedures (i.e., number of storage drums)
. Names and affiliation of visitors to the Project Site

. Problems encountered and corrective actions

. Other pertinent comments.

2.18.2 Chain-of-Custody Record

COC procedures provide an accurate written record tracing possession of individual
samples from the time of field collection through to analytical laboratory analysis.
A sample is considered in custody if it is:

. In a person’s possession

. In a secure area after having been in a person’s physical
possession

. In a designated secure area restricted to authorized personnel.

The COC Record will be used to document the samples taken and the analyses
requested. Information that field personnel will record on the COC Record (in
indelible ink) includes the following:

. Project name/site
. Sampling location and/or well designation
. Name and signature of sampler(s)
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. Dates and times of sample collection

. Sample designation {grab or composite)

. Matrix

. Container types and preservatives

. Number of sample containers

. Analyses to be performed

. Special instructions (i.e., short holding times)

. Signatures of individuals involved in custody (including, date and

times of transfer)
. Airbill number, if appropriate.

Corrections may be made on the COC Record by drawing one line through the
incorrect entry, entering the correction information, and initialing and dating the
change.

If the samples are shipped by commercial carrier or courier service, the COC
Record initiated in the field will be signed and dated, placed in a sealed plastic
bag, and taped to the inside of the cooler lid. Signed airbills will serve as evidence
of custody transfer between the field personnei and commerciai carrier/courier
service and the analytical laboratory. Copies of the COC Record and the airbill will
be retained by the field personnel prior to shipment. Upon receipt of the cooler,
analytical laboratory personnel will sign, date, and retain one copy of the COC
Record and the airbill for their records, returning the completed COC Record and

signed airbill to Earth Tech.

If the samples are either delivered directly to the analytical laboratory by Earth
Tech field personnel or picked up from either the Project Site or Earth Tech’s San
Jose office by the analytical laboratory, the COC Record initiated in the field will be
signed and dated as relinquished by the field personnel, and signed and dated as
received by the analytical laboratory. Copies of the COC Record will be retained
by the field personnel prior to relinquishment of the samples to the analytical
laboratory.

information that wiii be recorded on the COC Record, or another appropriate
document (e.g., laboratory logbook or Laboratory Information Management
System), at the time of sample receipt by the analytical laboratory will include the
following:

. Status of custddy seals, if used

. Temperature of the temperature blank
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. Identification number of broken sample containers, if any

- 38 [y alaVal
. Description of discrepancies between the COC

labels, and requested analyses

. pH of aqueous samples to determine if samples are properly
preserved.

When the laboratory receives and logs in the contents of the shipping containers,
the laboratory’s sample control supervnsor or the Iaboratory PM will fax the
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receipt forms to Earth Tech’s quallty control systems manager (QCSM) or project
chemist within 24-48 hours. The cooler receipt forms wiil be used by the
laboratory for each cooler to verify sample condition, including proper sample
containers, volumes, preservation, and any other pertinent information. Laboratory
personnel will contact Earth Tech’'s QCSM regarding any discrepancies in the
paperwork and sample preservation and will document nonconformance and
corrective actions according to the analytical laboratory’s standard operating
procedures.

2.18.3 Geologic Logs

The on-site field geologist will prepare and maintain a geologic log for all soit
borings advanced by either a drill rig (see Section 2.4) or a hand auger (see
Section 2.7.2). Soil cuttings/samples will be classified in accordance with the
ASTM D 2488 Description and Identification of Soils {Visual-Manial Procedures).
Bedrock cutting/samples will be identified and recorded using the standard
nomenclature in the Classification of Rocks (Colorado School of Mines, 1955).

The geologic log will record, but not be limited to, the following information:

. Project name/site
. Date/time
. Weather conditions
. Field personnel performing investigation activities
. Drilling contractor |
. D.rilling and sampling method
. Reference elevation for all depth measurements
. Depth of each change of stratum
. Thickness of each stratum
. Soil or rock description
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. Depth interval from which sample was collected

. Location of any fractures, joints, faults, cavities, or weathered
zone if cored

. Well construction details
. Depth to first encountered groundwater
. Depth to static water level upon completion of well.

Each geologic log will be reviewed and approved by a California state-registered
geologist supervising the project.

2.18.4 Water Well Installation Diagram

Tne Water Well instaliation Diagram Form will be used to provide a diagrammatic
representation of the temporary groundwater monitoring well construction. The

form will record, but not be limited to, the following information:

N o . R cimm ol A .

. Well construction details, including:
- Depth and type of well éasing

- Description of well screen (length, location, diameter,
slot size)

- Filter pack depth and type
- Bentonite seal depth
- Grout seal depth

- Type of cement grout.

. Volumes of construction materials used
. Volume of water used, if any
. Manufacturer information for well construction materials.

2.18.5 Surface Water/Sediment Form

The Surface Water/Sediment Form will be used to record grab surface water,
surface seep/spring, and sediment sample collection activities. The form will
record, but not be limited to, the following information:

. Project name/site

. Date/time
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. Weather conditions

. ietd personnel performing investigation activities

. Field parameters (pH, EC, temperature and turbidity) (surface
water and surface seep samples only)

. Sample numbers

. Sampling equipment

. Physical description of sampling location.

2.18.6 Well Purging and Sample Collection Form

Groundwater development/purging and sample collection activities will be recorded
on the Well Purging and Sample Collection Form. The form will record, but not be
limited to, the following information:

. Project name/site

. Date/time

. Weather conditions

. Field personnel performing investigation activities

. Well number

. Static water level prior to and after purging

. Static water level after sampling

. Depth to bottom of the well

. Standing water column

. Volume of purge water removed

. Purge and sampling method

. Field parameters (pH, EC, temperature and turbidity)
. Comments (i.e., conditions that may affect development).

2.18.7 instrument Calibration Logs

Field instrument calibration information will be recorded on either the Instrument
Calibration Log or the Field Meter Instrument Calibration Log - Temperature,
Conductivity, Dissolved Oxygen. The logs will record, but not be limited to, the
following information:

. Date calibrated
. Field personnel performing the calibration
. Instrument and model
. Standards calibrated
. Adjustments made
. Comments.
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2.18.8 Water Level Form

Groundwater ievei measurements may aiso be recorded on the Water Eievation —
Form. The form will record, but not be limited to, the following information:

. Project name/site

. Date/time

. Weather conditions

. Well number

. Depth to standing water

. Depth to bottom of well

. Elevation of well casing

. Well integrity (i.e., locked, capped, cracked, obstructions)
. Cormments.

2.18.9 Health and Safety Data Forms

Health and safety activities conducted during the field investigation activities will be
documented on the appropriate health and safety forms presented in the SSHP.

2.18.10 Photographs

Photographs will be recorded in the Construction Photo Log. The log will record,
but not be limited to, the following information:

. Project name/site

. Date/time taken

. Picture number

. Photographer

. Description (i.e., location, subject, names of any personnel

included in the photograph).

219 FIELD DATA MANAGEMENT

General guidance for field data recording, validation, reporting, and assessment is
presented in this section. General guidance for laboratory data management is
included in the QAPP (see Chapter 3.0).

2.19.1 Data Recording

Field data will be recorded either in the Daily Field Report or on the appropriate
field activity forms (see Section 2.18). A unique field identification number will be
assigned to each sample throughout the field investigation program, as indicated in
Section 2.11.2. Sample COC documentation will be completed, as described in
Section 2.18.2, to document chain of possession and track the samples

2-56

Non-Ordnance and Explosives RI/FS Work Plan
Tourtelot Cleanup Project, Benicia, California




throughout shipping, handling, and analysis. A corresponding laboratory
identification number will be assigned and will be used to track each sample
through the anaiyticai process.

All field forms will be signed and dated by the person entering the data, using
indelible ink and no white-out. All changes to documentation will be performed by
striking out the incorrect data with a single line and initialing and dating the
correction.

Field data will be validated through the review of the field documentation toidentify

inconsistencies or anomalous values. Earth Tech’s project manager (PM), or
designee, will be responsible for performing daily reviews of all field documentation
for accuracy, legibility, and completeness, and for maintaining such information in
the project file. Any inconsistencies discovered will be resolved immediately, if
possible, by seeking clarification from personnel responsible for the data
collection. All field personnel will be responsible for following the sampling and
documentation procedures described in this chapter and the QAPP (see

Chapter 3.0) to ensure that accurate and defensible data are obtained.

2.19.2 Data Reporting

Measurement data generated during the field investigation activities will be reported
in tabular form to support data use and interpretation. The report formats will vary
depending on the objectives of the field investigation. In general, data will be
presented according to sampling location, analytical method, parameter, and/or
matrix.

2.19.3 Data Assessment

Measurement data will be assessed and documented to quantitatively assess data
quality, identify possible limitations on data use, and assess whether the site-
specific DQOs have been met. The use of standard field, analytical, and QC
procedures is designed to control the sampling processes in order to produce data
of sufficient quality for the project needs. If a problem occurs in spite of these
controls, the data assessment must identify the problem, determine which data
are affected, state how use may be limited, and make recommendations for
corrective actions as necessary. Corrective actions may include, but not be
limited to, resampling at a particular location.
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