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1.0 INTRODUCTION

This field sampling plan (FSP) has-been developed for the following-investigations at Alameda Point
(formerly Naval Air Station, Alameda), in Alameda, California (see Figure 1-1): (1) focused
groundwater investigations in the vicinity of Building 360 (Site 4) and Building 5 (Site 5), and (2) a soil
and groundwater investigation in the vicinity of the existing sump located at the Fire Training Area (Site

14).

‘Between 1988 and 1990, the Navy completed a remedial investigation and feasibility study (RI/FS) work
plan for Alameda Point (Canonie 1990). In September 1993, the Navy prepared a work plan addendum
that revised the original work plan to include (1) new information gathered during the initial phases of
the investigation, (2) updated guidance inforrhation, and (3) tasks identified after finalization of the
original work plan (PRC and MW 1993a). In March 1997, the Navy prepared an addendum that revised
the 1993 RI/FS work plan to include additional field sampling to characterize chlorinated solvent plumes
at Sites 4 and 5. This FSP again revises the 1993 RI/FS work plan to further assess the vertical and
lateral extents of the chlorihated solvent plumes at Sites 4 and 5. This FSP presents the methodologies
for direct push sampling and groundwater analysis in the vicinity of Sites 4 and 5 and for soil and
groundwater analysis in the vicinity of the exjsting sump at Site 14. A separate site-specific Quality

Assurance Project Plan (QAPP) is included as Appendix A.

The focused investigations at Sites 4 and 5 are being conducted based on the findings from work
completed under Contract Task Order (CTO) 260 (1994-1995) and CTO 107, Mod 21 (1996-1997). The
results of the investigations combleted under CTO 260 (1994-1995) and CTO 107, Mod. 21 (1996-1997),
indicated that data gaps were still present in the chlorinated solvent plumes detected at Sites 4 and.S.
Thibs information must be evaluated prior to the completion of the RI/FS for operéble unit 2 (OU-2) (draft
RI due February 1999). The Navy is conducting these investigations to collect discrete groundwater |
chemical data to evaluate the nature and extent of chlorinated solvent plumes caused by past releases at

Site 4 and Site 5.

The sump investigation at Site 14 is being conducted based on the findings from work completed under
CTO 260 (1994-1995) and CTO 121 (1992-1993). The results of the investigations completed under
CTO 260 (1994-1995) and CTO 121 (1992-1993) indicated that additional information is needed in the
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~ vicinity of the sump. This information must be evaluated prior to the completion of the RI/FS for OU-1

(draft RI due February 1998).

The Navy will use the data from these investigations to (1) evaluate the vertical and lateral extent of the
chlorinated solvent plume in groundwater at Sites 4 and 5, (2) develop a conceptual model of

contaminant distribution, and (3) gather subsurface information to incorporate into the RI/FS process.



2.0 SITE 4 INVESTIGATION

This section describes-the events 'leading up to this investigation and the data quality objectives (DQOs)
and field sampling program necessary for the delineation of the chlorinated solvent plume at Site 4. In

addition, a discussion on the observed distribution of chemicals in groundwater is presented.
2.1 DESCRIPTION AND HISTORY

Site 4 consists of Building 360, which is located near the eastern perimeter of the base. Building 360 has
been used as an aircraft engine repair and testing facility, and consisted of former machine shops,
cleaning and plating shops and parts assembly areas (Figure 2-1). Processes in the former i)lating shop
included paint stripping by blasting, metal stripping, and etching and metal plating. Chemicals used in
the cleaning shop historically included a mixture containing 55 percent tetrachloroethene (PCE) and |
other components; several other mixtures have been used that contained dichlorobenzene, methylene

chloride, toluene; and 30 to 70 percent solutions of sodium hydroxide.
The following environmental studies have been conducted at Site 4:

« In 1981 and 1982, the Navy collected surface soil samples beneath the plating shop (Figure
© 2-1) for analytical testing (ERG 1982). The results of the Navy’s study are summarized in

the Data Summary Report (DSR) Phases 2B and 3 (PRC and JMM 1992). The exact
sampling locations are not known but, based on sketch maps, the samples appear to have
been collected from near the waste lines in the southwestern corner of the shop. The samples
were analyzed for pH, cyanide, anions, organic compounds, and various elements. The
analytical results indicated the pH of the soil samples ranged from 6.3 to 9.8 and that
cyanide, lead, nickel and chromium were detected. '

» In 1989, the Navy installed four monitoring wells around the perimeter of Building 360 and
collected soil and groundwater samples in order to evaluate if surface spills or subsurface
sewer leaks in areas (other than the plating shop) have contaminated the site. The results of
this investigation are presented in the DSR Phases 1 and 2A (PRC and MW 1993b). Low
concentrations of semivolatile organic compounds (SVOCs), volatile organic compounds
(VOCs), and metals were detected in soil samples.- Elevated levels of VOCs (up to 4,900
micrograms per liter [pug/L] of trichloroethene [TCE]) were detected from the wells located
on the eastern (MW360-04), northern (MW360-01), and western (MW360-02) sides of
Building 360; SVOCs (120 pg/L of 1,2-dichlorobenzene) and metals were detected in the
groundwater samples collected from the four monitoring wells.

e In 1991 and 1992, the Navy collected 20 surface soil samples, 9 gi'ab groundwater samples,
and a total of 14 wipe and scrape samples from the plating shop. The results of the 1991 and
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1992 investigations are presented in the DSR Phases 2B and 3 (PRC and JMM 1992) and the
DSR Background and Tidal Influence Studies and Additional Work at Sites 4 and 5 (PRC
and MW 1995). Metals (chromium - 1,060 milligrams per kilogram [mg/Kg], copper - 99.6
mg/Kg, lead - 68.5 mg/Kg, and nickel - 692 mg/Kg), SVOCs (fluoranthene - 1,900 pg/Kg),
and cyanide (19 mg/Kg) were detected in soil samples. VOCs (1,1-dichloroethene [1,1-
DCE] 180 pg/L) and metals were detected in the grab groundwater samples. This
investigation indicated that the extent of VOCs and metals in groundwater have not been
defined. - '

o In 1994, the Navy collected 27 surface soil samples, 71 subsurface soil samples, installed 6
groundwater monitoring wells, collected groundwater samples from 10 wells and 19
HydroPunch locations, and conducted 9 cone penetrometer tests (CPT). The results of the
1994 investigations were presented in the CTO 260 RI/FS Data Transmittal Memorandum
(PRC and MW 1995b) and the CTO 280 RI/FS Data Transmittal Memorandum (PRC and
MW 1995¢). VOCs, SVOCs, and metals were detected in the surface and subsurface soil
samples. Low levels of SVOCs were detected in groundwater samples collected from
shallow monitoring wells at Site 4. Elevated levels of VOCs were detected in groundwater
samples collected from shallow monitoring wells (MW360-01, MW360-02, and MW360-04)
and intermediate depth HydroPunch locations north (CPT-S04-01) and east (CPT-S04-02) of
Building 360. Metals were detected in the groundwater samples collected from all depths
(10 feet to 40 feet below ground surface [bgs]) within the first water bearing zone.

Beneficial uses of groundwater in the vicinity of Site 4 have not been determined, however,
due to the high total dissolved solids (TDS) concentrations detected in groundwater samples
collected from Site 4, metals are assumed to be a non-issue but will be further evaluated in
the RI report. The significance of the presence of metals above background levels will also
be further evaluated during the risk assessment. ‘

-« In March 1997, the Navy collected 20 grab groundwater samples (see Figure 2-2 for boring
locations) in order to further evaluate the extent of chlorinated solvents in groundwater.
Elevated levels of chlorinated solvents (24,000 pg/L of TCE, 2,200 pg/L of vinyl chloride
and 8,600 pg/L of cis-1,2-dichloroethene [cis-1,2-DCE]) were detected between 5.5 feet and
15.5 feet bgs. The results of the 1997 investigation were presented in the Geochemical
Profiling for Definition of Chlorinated Solvent Plumes, Sites 4 and 5 report dated May 27,
1997 (OGISO 1997), are further discussed in Section 2.3 of this work plan, and will be
presented in-depth in the OU-2 RI report. '

22 GEOLOGY AND HYDROGEOLOGY

Site 4 is underlain by a fine-grained fill material (sand/silty sand) unit to a depth of approximately 11.5
feet bgs. This permeable unit is underlain by a relatively impermeable Merritt Sand layer to the total
depth explored. A definable Halocene Bay Mud unit has not been encountered in the southeastern

portion of Alameda Point. Figure 2-3 shows a geologic cross section of Site 4.



o e

S

L

-

L |

r Luw-360-03@g L J—— L

- =l B |
] /
ol oL

— L] //

L“_ .

]

Solvent
"leaning

h=dop

LEGEND

© Morch 1997 Groundwater Sompling Locction

(Approximate iocations, based on OGISO Figure 3¢, March 1997)

& Groundwater Monitoring Well

0 200 400
(I | _
APPROXIMATE SCALE
17 = 200’

FIGURE 2-2

SITE 4

MARCH 1997 GROUNDWATER SAMPLING LCOCATIONS
ALAMEDA POINT

ALAMEDA, CALIFORNIA




— 15

. :

15

R ] SQUTH ;
. B360-6 8360.-5 it :

Sessthanes.
L TR

A LEVEL}

r
w
ELEVATION

FEET ABOVE MEAN

LA T PP ey s

ELEVATION

{FEET ABOVE MEAN
LOW LOW SEA LEVELY
]

{

LOW LOW S

LTS,

O |

B : ,-- s

NORTH

MW360-1

) L— 10
B
oy - z3 ’

&% L i

Six Sux

Ezuw —5" x o0

23z wlg

“u‘uE < 3 b "E -
4 £ &

=3
r
i —m O
( i v —
| 2 o
Scale in Feet
F* o Vertical Exaggeration 20:1
-
| — L.y
7 LEGEND: | E : . FIGURE 2-3
FiUNativ ' E 2
E) GP Gravelly Sand SC Clayey Sand S, mai:mdaa: ° Moniloning Wedl - g N - SITE 4 = GEOLOGIC CROS S SECTION A—- A’ . B"B
[ Water Level Duni is ¢cross section is based on logs of wells and
| ﬁ 5P Sand z CL Clay = Wai:: Sampling;mq 7 Screenad Interval bo:'m s drifled and logged by Canonis Envicaamental, ALAMEDA POINT, ALAMEDA, C ALIFORNIA
| g .
s First Water During Drilling fne. All water levels were measured by Canonie Source: OGISQO Environmental Figure 3¢, May 1997.

AS Asphalt —

SM Silly Sand



The first water bearing zone has been encountered at a depth of approximately 5 feet bgs and appears to
be located within the Merritt Sand layer. During the Navy’s 1997 investigation, groundwater samples
were collected from within the Merritt-Sand layer. -However, due-to apparent low permeability of some
strata in this layer, the sampling device did not collect any groundwater. Temporary wells were installed

and left in the ground overnight to obtain enough groundwater for a sample.

Based on the June 1994 groundwater monitoring event, the depth to groundwater in the Site 4 monitoring
wells ranged between 4.4 feet and 5.6 feet bgs with groundwater flow direction toward the northwest.

Dué to the heavy irrigatioﬁ occurring.at Site 3, located north of Site 4, groundwater flow direction north
of site 4 appears to be southerly, impeding the natural flow of groundwéter. This impedance appears to
have forced the groundwater flow more toward the west. The vertical gradient is downward based on the
hydraulié'heads in shallow monitoring well MW360-3 and deep monitoring well D04-01. The location

of these two.wells are shown on Figure 2-1.
2.3 OBSERVED DISTRIBUTION OF CONTAMINATION

The upper 35 feet of vadose zone and saturated zone at Site 4 will be investigated during this field effort.
Investigations conducted prior to 1997 detected a chlorinated solvent plume at the northeastern side of
Building 360. Chlorinated solvents also appear in groundwater at the northwestern corner of the
building. The quérterly monitoring results from the well on the northeastern side of Building 360 show
elevated levels of several solvents, vwith the highest concentration being 4,100 pg/L of TCE. The well is

screened at approximately 10 to 15 feet bgs.

In March 1997, the chlorinated solvent plume was further analyzed at Site 4 during the Navy’s
groundwater investigation. All of the samples collected during the 1997 investigation were analyzed for
chlorinated solvents. Three analytes (TCE, cis-1,2-DCE, and vinyl chloride) were chosen to represent

the chlorinated solvent plume.

TCE. Figure 2-4 shows the estimated TCE plume for each depth interval at Site 4 based solely on the
1997 groundwater investigation (OGISO 1997). The concentration of TCE generally increases to a
maximum concentration at the depth interval 6f 13.5 to 15.5 feet bgs. The maximum concentration of
TCE (24,000 pg/L) was detected in the 13.5 to 15.5 feet bgs groundwater sample collected from boring
2D-C. Additional information collected from depths gfeater than 15.5 feet bgs is necessary to adequately
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assess the vertical extent of TCE. Boring 2D-C was the farthest northwest boring advanced during the
March 1997 investigation, therefore, additional information is also needed northwest of Site 4 to

adequately assess the-lateral extent of the TCE plume.

1,2-DCE. Figure 2-5 shows the estimated 1,2-DCE plume for each depth interval at Site 4 based solely
on the 1997 groundwater investigation (OGISO 1997). The concentration of 1,2-DCE generally '
increases to a maximum concentration at the depth interval of 13.5 to 15.5 feet bgs. The maximum
concentration of 1,2-DCE (8,600 ug/L) was detected in the 13.5 to 15.5 feet bgs groundWater sample
collected from boring 2D-C. Additional information collected from depths greater than 15.5 feet bgs is
necessary to adequately assess the vertical extent of 1,2-DCE. Boring 2D-C was the farthest northwest
boring advanced during the March 1997 investigation, therefore, additior_lal information is also needed

northwest of Site 4 to adequately assess the lateral extent of the 1,2-DCE plume.

Vinyl Chloride. Figure 2-6 shows the estimated vinyl chloride plume for each depth interval at Site 4
based solely on the 1997 gro'undwater investigation (OGISO 1997). The concentration of vinyl chloride
generally increases to a maximum concentration at the depth interval of 13.5 to 15.5 feet bgs. The
maximum concentration of vinyl chloride (2,200 pg/L) was detected in the 13.5 to 15.5 feet bgs
groundwater sample collected from boring 2D-C. The conéentrations of vinyl chloride generally
decreased at depths greater than 15.5 feet bgs. Boring 2D-C was the farthest northwest boring advanced
during the March 1997 investigation, thérefore, additional information is also needed northwest of Site 4

to adequately assess the lateral extent of the vinyl chloride plume.

During the past year, the Navy has completed-an environmental baseline study (EBS) on parcels not
currently included in the Installation Restoration (IR) program. This investigation included the

~ collection of several groundwater samples in the vicinity oflSite 4. These samples were’lanalyzed for
many different chemicals to determine if any of the parcels pose a risk to human health or the

environment.

Groundwater samples were collected from parcel 134, west of Site 4. For consistency, the analytical
results of chemicals TCE, 1,2-DCE and Vinyl chloridg in the groundwater samples were used to represent
the chlorinated solvent distribution in groundwater. The results of the groundwater samples collected
during the EBS investigation at parcel 134 indicated that 1,2-DCE and TCE were detected in the 9 feet to |

10 feet bgs range. The maximum concentrations of 1,2-DCE and TCE detected in these samples were
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110 pg/L and 38 pg/L, respectively. Additionally, 1,2-DCE, TCE, and vinyl chloride were reportedly
below detection limits in several groundwater samples collected at parcel 134. This information is also
useful when evaluating the observed distribution of contamination.-The extent of chlorinated solvents in
groundwater at depths between 5 and 10 feet bgs was adequately delineated during the March 1997
groundwater investigation at Site 4. The groundwater samples collected during the EBS were collected
at depths between 5 and 10 feet bgs and, therefofe, do not appear to add information-on the observed

distribution of the chlorinated solvent plume at Site 4.

Based on the information collected during the March 1997 groundwater investigation, it appears that the
chlorinated solvent plume is moving vertically as well as laterally. This indicates the possibility of the
presence of dense nonaqueous phase liquid (DNAPL). The chlorinated solvent plume remains undefined
at depths greater than 15.5 feet bgs and laterally northwest of Site 4, therefore, this investigation will
concentrate on assessing the chlorinated solvent plume in groundwater between tﬁe depths of 15.5 and 35
feet bgs at Site 4. If during the investigation a separate and distinctive plume is encountered, this plume

will be investigated in the same manner.
24 DATA QUALITY OBJECTIVES

This investigation will collect data to (1) evaluate the vertical and lateral extent of the chlorinated solvent
plume in groundwater, (2) develop a conceptual model of contaminant distribution, and (3) gather

subsurface information for the RI/FS.

Sampling for Site 4 has been designed such that depth-discrete groundwater samples can be collected in
areas where data gaps are present (such as at depths greater than 15 feet bgs). The boring locations; from
which the samples will be collected, have been laid out in a grid pattern. Sample locations were chosen
to provide an overall characterization of the chlorinated solvent distribution. If chlorinated solvenfs are
detected in the samples collected from the borings located at the outer limits of the grid, north-south and

east-west grid lines will be added in order to assess the extent of the chlorinated solvent plume.

The decision to continue sampling will be based dn the analytical results of previous groundwater
samples. The initial sampling locations are provided in Table 2-1. The decision rules for lateral sample

collection during this sampling event are as follows:
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TABLE 2-1
' SITE 4 - INITIAL SAMPLING DEPTHS
ALAMEDA POINT, ALAMEDA, CALIFO

1-2 X

3-4 X

4-1
4-2 X X .
4-3 : X X X X - X
4-4
4-5
4-6
5-1
5-2 -
5-3 v , X X
5-4
5-5
- 5-6
Notes: _
1-1 This boring number refers to the intersection of the transect lines where the boring was advanced.
This boring was advanced at the intersection of east-west transect line 1 and north-south transect
line 1. (2-1 refers to east-west transect line 2 and north-south transect line 1)




o The initial sampling locations were based on the results of the Naily’s 1997 groundwater
investigation and the following decision rules.

o If the concentration of chlorinated solvents detected in the current sample is greater than or
equal-to 1 mg/L, then sampling of the nearest boring locations will be omitted and the next
samples will be collected from the second closest boring locations. The decision to omit
sample locations is based on professional experience with groundwater plume
characteristics. If the concentration in a sample is greater than or equal to 1 mg/L, the
chemical generally will disperse (based on concentration gradients and advection) greater

© than 150 feet unless a hydraulic barrier is present.

« Ifthe concentration of chlorinated solvents detected in the current sample is greater than or
equal to 100 pg/L and less than or equal to 1 mg/L, then the next samples will be collected
from the nearest boring locations.

o If the concentration of chlorinated solvents detected in the current sample is approximately
10 percent of the concentration of chlorinated solvents detected in the previous boring
location and the concentration of chiorinated solvents in the previous boring location is
greater than or equal to 100 pg/L and less than or equal to 1 mg/L, then no further samples
will be collected in the direction of that boring.

« If the concentration of chlorinated solvents detected in the current sample is léss than or
equal to 50 pg/L, then no further sample will be collected in the direction of that boring.

« Inthe event that the intersection of a north-south transect line and an east-west transect line
is located in an area where a boring cannot be advanced, the boring location will be moved
along the transect line to the nearest location a boring can be advanced. Several factors can
affect the location of a boring, including underground utilities, overhead obstacles, and
proximity to a building or other structure. ‘

These decision rules will also be used for each vertical éafnplirig interval. If during this investigation, the

observed distribution of the chlorinated solvent plume extends in the direction of the samples collected at

 parcel 134 during the EBS investigation, the analytical results of the EBS samples will be used to

evaluate the location of additional samples collected during this investigation.

The soil boring identification will reference the two transects that the boring intersects. The first number
will be the number of the east-west transect line, the second number will be the north-south transect line,
and the third will be the depth at which the sample was collected. For example, the soil boring
identification 3-4-5.5 would indicate that the boring is located at the intersection of the third east-west

transect and the fourth north-south transect and the sample was collected at a depth of 5.5 feet bgs.



2.5 GROUNDWATER GEOCHEMICAL PROFILING PROGRAM

Groundwater geochemical profiling will be completed through depth-discrete sampling using the
Waterloo Drive Point Profiler (see Appendix B). The Waterloo Drive Point Profiler is a well point with
screened ports located at the tip of the tool. The pbrts are connected to an internal tube that extends up
through the direct push rods to ground surface. During sampling, the profiler is advanced and deionized
water is simultaneously pumped out the .sampling ports to prevent them from clogging. Once a desired
depth is reached, the flow of the pump is reversed and groundwater from the aquifer is extracted. Once
the sample is collected, the profiler is again advanced and simultaneously purged with deionized water
until the next desired sampling depth is reaéhed. If hydrogeologic conditions are such that the
permeability of the 'aquifer is not sufficient to produce the required amount of groundwate_r (to retrieve a
sample), a temporary groundwater sampling point will be installed. The groundwater sample will then

be collected the following day.

Figure 2-7 shows the approximate locations of soil borings from which groundwater samples will be
collected. Five east-west transect lines and six north-south transect lines will be arranged to begin the
grid pattern and one soil boring will be advanced as close to the intersection of each transect as practical.
An east-west trahsect line will be placed every 150 feet beginning at the northeastern corner of Building
360 and a north-south transect line will be placed every 150 feet beginning at the northeastern corner of
Building 360. The modification (addition of transect lines in either the east-west or north-south
directions) of this grid pattern will depe'nd on the decision rules discussed in Section 2.4. Any changes in
transect locations or sampling locations will be discussed among the subcontractor’s on-site geologist,
the Navy’s field oversight task manager, and, if necessary, the Navy’s project manager. The QAPP in

Appendix A provides a detailed description of sample collection and analytical methodologies.

At each specific location, groundwater samples may be collected from any of the following discrete
depths (between 5.5 and 7.5 feet bgs, 7.5 and 9.5 feet bgs, 9.5 and 11.5 feet bgs, 11.5 and 13.5 feet bgs,
13.5 and 15.5 feet bgs, 15.5 and 20.0 feet bgs, 20.0 and 25.0 feet bgs, 25.0 and 30.0 feet bgs, 30.0 and
35.0 féet bgs, and greater than 35.0 feet bgs). The initial sampling depths are listed in Table 2-1. Tﬁe
collection of additional groundwater samples will depend on the decision rules discussed in Section 2.4.
The results will be recorded on geologic cross sections as work progresses, so the dimensions of the

plume will become apparent during the course of field work.
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To assess the lateral extent of the chlorinated solvent plume at Site 4, groundwafer samples wili be
collected northwest of Building 360 beyond the limits of Site 4. -Based on the decision rules discussed in
Section 2.4, soil borings may be advanced at EBS parcels. The EBS parcels that may be included in this
investigation are 122, 123, 124, 125, 126, 127, 128, 134 and 136. Parcels not listed may be included
depending on the migrétory patterns of the chlorinated solvent plume. Currently, the Navy is conducting
risk assessments to evaluate if risks to human health or the environment exist at these parcels. If any of
these parcels are included in this investigation, only information necessary to assess the chlorinated

solvent plume, currently detected in the groundwater at Site 4, will be collected.
2.6 GROUNDWATER MONITORING WELL PLACEMENT AND INSTALLATION

Once the laboratory results of the samples collected during this investigation are received, an in-depth
evaluation of the chlorinated solvent plume will be conducted. This evaluation will include data
obtained from this investigation, all previous investigations, and the EBS. One portion of the evaluation

will be to assess the appropriate locations for additional groundwater monitoring wells.

Groundwater monitoring wells will be necessary to monitor the movement of chlorinated solvents at
discrete depths throughout the aquifer. The placement of each monitoring well will depend on the results
of geochemical profiling. Currently, a sufficient number of groundwater monitoring wells are screened
between 5 feet and 15 feet bgs in the vicinity of Site 4, however, the results of the Navy’s 1997
groundwater investigation indicate that the chlorinated solvent plume is moving downward in the

aquifer. Any additional groundwater monitoring wells will be installed near the downgradient edge of
the plume at the particular depth of interest. By locating the groundwater monitoring wells at the
downgradient edge of the plume, both the flow rate and concentration of the chemicals can be monitored.
In addition, wells that are placed at the leading edge of the plume can assist in evaluating the efficiency

of treating groundwater during remediation, if necessary.

Groundwater monitoring wells will be installed in accordance with TtEMI’s standard operating

procedure (SOP) for monitoring well installation (Appendix C). At each groundwater monitoring well
- location, an 8-inch diameter soil boring will be drilled using a drill rig equipped with continuous-flight,
hollow-stem augers to the depth specified by the Navy’s on-site geologist. A 2-inch diameter

groundwater monitoring well assembly will be installed in the center of each boring. The groundwater

10



monitoring well assembly will consist of Schedule 40 polyvinyl chloride (PVC) pipe with a maximum of

10 feet of slotted PVC screen, a PVC end cap, and a locking well cap.

Once this assembly is lowered to the depth specified by the Navy’s on site geologist, a sand filter pack
will be ﬁlaced into the annular space surrounding the well. The filter pack will be placed in the boring
from the bottom of the boring to approximately two feet above the top of the screened interval. A 2-foot
layer of bentonite chips will be placed in the annular space above the sand filter pack and charged with
distilled water. A cement slurry will be placcd in the annular space from the top of the bentonite chips to
approximately 1 foot below the top of the well assembly. A traffic-rated well vault will then be placed in
the boring surrounding the well assembly and cemented into place. This vault will be placed such that

water will drain away from the well assembly (slightly above ground surface).

11



3.0 SITE 5 INVESTIGATION

This section describes the events leading up to this investigation and the-DQOs and field sampling
program necessary to delineate the chlorinated solvent plume at Site 5. In addition, a discussion on the

observed distribution of chemicals in groundwater is presented.
3.1 DESCRIPTION AND HISTORY

Site 5 consists of Building 5 and is located between Monarch and Lexington Streets and W. Midway and
W. Tower Avenues (Figure 3-1). The building is the largest on base and covers approximately 18.5
acres. From 1942 through 1996, Building 5 was used for manufacturing, cleaning, and reworking of
metal parts; tool maintenance; and plating and painﬁng operations. A wastewater treatment area and a
battery storage area were also located on site. The site also contained a hazardoﬁs waste storage area that
was closed in 1988. The hazardous waste storage area stored drummed hydraulic fluid and lubricating

oils.

Processes fn the plating shop includéd degreasing, caustic and acid etching, metal stripping and cleaning,
and chrome, nickel, silver, cadmium, and copper plating. Both cyanide and chromium processes were
used in the plating shop. The wastewater treatment area contained sumps that stored cyanide- and
chrome-containing wastewater from the plating shop prior to pretreatment. The cyanide wastewater

stream was treated in a cyanide destruction unit.

Additionally, an underground storage tank (UST) was located just east of Site 5 on West Ranger Avenue.
The tank contained kerosene-range petroléum hydrocarbons used for processes in Building 5. This tank

was removed in June 1997.
The following environmental studies have been conducted at Site 5:

o In 1991, the Navy conducted a RI/FS that included a surface geophysical survey, surface soil
sampling, geotechnical analysis, and 13 soil borings, 5 of which were converted to
monitoring wells. The results of the 1991 investigation are presented in the DSR Phases 2B

~ and 3 (PRC and JMM 1992). The purpose of this investigation was to determine if the
industrial sewer lines are acting as a possible conduit for contaminants. VOCs and
polycyclic aromatic hydrocabons (PAHs) were detected in the Site 5 soil. Additionally,
elevated concentrations of metals were detected in soil samples collected from borings

12
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located on the western and southern sides of Building 5. VOCs were detected in the
groundwater samples collected from the wells located on the eastern and northeastern sides
of Building 5. The conclusion of this investigation was that there appeared to be multiple
sources for the presence of VOCs in groundwater. -Installation of additional monitoring
wells on the eastern and northern sides of Building 5 was recommended.

In 1992 and 1993, the Navy conducted additional investigations in and around five areas at
Site 5: the plating shop, the selective plating shop, the wastewater treatment area, the former
hazardous waste storage area, and the battery storage area. The results of the 1992 and 1993
investigations are presented in the DSR Background and Tidal Influence Studies and
Additional Work at Sites 4 and 5 (PRC and MW 1995) and the Additional Site Investigation,
Site 5 Plating Shop Report (PRC 1995). These investigations included soil borings and soil
sampling, grab groundwater sampling, wipe or scrape sampling in the plating shop, and |
monitoring well installation and sampling. The analytical results indicated that metals and
VOCs were detected in the shallow soil samples in the vicinity of the plating shop and
selective plating shop; and elevated levels of metals and VOCs were detected in groundwater
samples collected from borings in the vicinity of the plating shop, selective plating shop, and
wastewater treatment area. VOCs were also detected in relatively low concentrations in the
groundwater samples collected from the vicinity of the battery storage area and former
hazardous waste storage area. .

In 1994 and 1995, the Navy conducted an additional investigation that included the
installation of 10 groundwater monitoring wells, groundwater sample collection using a
HydroPunch, collection of soil and groundwater samples, and CPT. The results of the 1994
and 1995 investigation are presented in the RI/FS data transmittal memorandum (PRC 1996).
The analytical results indicated that low levels of VOCs were detected in the groundwater
samples collected from wells located on the northern (M05-09), western (M05-06), and
northwestern (M05-01) sides of Building 5. Elevated concentrations of VOCs, SVOCs,
aluminum, lead and nickel were detected in groundwater samples collected from wells
located south, east, and northeast of Building 5. The conclusions and recommendations from
this investigation included: that (1) the nature and extent of chemicals in soils appear to have
been adequately evaluated, and (2) additional characterization of the VOCs in groundwater
north and east of Building 5 is needed. ’

In 1997, the Navy collected 68 grab groundwater samples (see Figure 3-2 for boring
locations). The results of the 1997 investigation were presented in the Geochemical
Profiling for Definition of Chlorinated Solvent Plumes, Sites 4 and 5 report (OGISO 1997),
further discussed in Section 3.3 of this work plan, and will be presented in-depth in the OU-2
RI report. Elevated levels of chlorinated solvents (1,700 pg/L of TCE, 5,500 pg/L of vinyl
chloride and 29,000 pg/L of 1,2-DCE) were detected between 5.5 feet and 15.5 feet bgs.

GEOLOGY AND HYDROGEOLOGY

Material underlying Site 5 can be divided into two groups: artificial fill material and Bay sediments. The

ground surface is covered by asphalt or concrete, from %- to 1-foot thick. Artificial fill material

underlies the site from below the aSphélt or concrete to approximately 12 to 16 feet bgs. The artificial
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fill material at Site 5 consists of interbedded fine sands (well sorted), silty sands (moderately well
sorted), and gravelly sands. The Bay sediment consists of silty clay to sandy clay, which is interpreted to

be the Holocene Bay Mud deposits.- Figures 3-3 and 3-4 show geologic cross sections of Site 5. -

Based on the June 1997 groundwater monitoring event, the depth to groundwater in the Site 5 monitoring
wells ranged between 4.21 feet and 6.11 fget below mean low low water level (MLLW). The shallow
groundwatervappears to flow northerly, away from Building 5;' however, the hydraulics beneath Building
5 are difficult to understand. The difficulty is due to several factors that appear to influence groundWater
flow in the vicinity of Site 5. These factors include (1) the presence of sheet pilings located on the
northern side of the Seaplane Lagoon (located south of Building 5); (2) the presence of water bodies
north, south, and west of‘the site; (3) potentially leaking Watér supply, sanitary, and storm sewer lines
creating local areas of elevated water table; and (4) the utility trenches beneath and adjacent to Building
5 intercept the shallow groundwater, thereby providing a path of preferential flow. The groundwater in
the second water bearing zone (SWBZ) appears to converge along an axis coinciding with the. |
approximate location of an east to west trending paleochannel. .Additionally, groundwater in the first
water bearing zone (FWBZ) and SWBZ near the southern portion of Site 5 appears to be tidally
influenced baSeci on the fluctuations in static groundwater levels in the monitoring wells. The time for é

rise in the static groundwater level of Site 5 wells is delayed, prdbably due to the presence of the sheet

pilings.

_In situ permeability tests (slug tests) were also conducted in the monitoring wells at Site 5. The
hydraulic conductivities, as determined by rising head tests (Bouwer and Rice 1976; Bouwer 1989),

| ranged from 1.7E-03 centimeters per second (cm/sec) to 2.6E-04 cm/sec.
33 OBSERVED DISTRIBUTION OF CONTAMINATION

‘At Site 5, the upper 35 feet of vadose zone and saturated zone will be investigated. Investigations
conducted prior to 1997 detected a chlorinated solvent plufne east of Building 5. A monitoring well
located on the eastern side of Building 5 has exhibited elevated chlorinafed solvent contamination during
several quarterly groundwater sampling events. Although this well is in close proximity to the former
underground storage tank, the chemicals that have been detected in this well are not representative of
kerosene range pe‘troleum hydrocarbons. Concentrations of 1,1,1-trichloroethane (1,1,1-TCA) in

samples from this well have been as high as 9,000 pg/L, and 1,1-dichloroethane has been as high as
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41,000 pg/L in one sample. Other constituents detected included 1,1-DCE, 1,2-DCE, chloroethane, and

TCE. Monitoring wells north, east, and south of this well exhibited much lower concentrations of

chlorinated solvents.

In March 1997, the chlorinated solvent plume was further analyzed at Site 5 during the Navy’s
groundwater investigation. All of the samples collected during the 1997 investigation were analyzed for
chlorinated solvents. Three analytes, TCE, cis-1,2-DCE, and vinyl chloride, were chosen to represent the

chlorinated solvent plume.

During the past year, the Navy has completed an EBS on parcels not currently included in the IR
program. This investigation included the collection of several groundwater samples in the vicinity of
Site 5. These samples were analyzed for many different chemicals to evaluate if any of the parcels pose

a risk to human health or the environment,

Groundwater samples were collécted from parcels 45, 51, 52, 5'3, 57 and 59. For consistency, the
analytical results of chemicals TCE, 1,2-DCE, and vinyl chloride in the groundwater samples were used
to represent the chlorinated solvent distribution in groundwater. The results of the groundwater samples
collected during the EBS investigation at these parcels indicated (1) low levels of TCE (9 ug/L) were
detected at parcels 51, 52, and 53; (2) 1,2-DCE, TCE, and vinyl chloride were detected at parcel 45 at
concentrations up to 320 pg/L, 4 pg/L, and 79 pg/L, respectively; and (3) 1,2-DCE, TCE, and vipyl
chloride were detected at parcel 57 at concéntratiohs up to 580 ng/L, 10 pg/L, and 11 pg/L, respectively.

All of these groundwater samples were collecfed from depths ranging from 10 feet to 11 feet bgs.

TCE. Figure 3-5 shows the estimated TCE plumes for each depth interval at Site 5 based solely on the
1997 groundwater investigation (OGISO 1997). The concentration of TCE generally increases to a
maximum concentration at the depth interval of 11.5 to 13.5 feet bgs. The maximum concentration of
TCE (1,700 pg/L) was detected in the 11.5 to 13.5 feet bgs groundwater sample collected from boring
2A-A, located beneath the northeast portioh of Building 5. The concentrations of TCE generally
decreased with depths greater than 13.5 feet bgs.

1,2-DCE. Figure 3-6 shows the estimated 1,2-DCE plumes for each depth interval at Site 5 based solely
. on the 1997 groundwater investigation (OGISO 1997). Elevated concentrations of 1,2-DCE were

detected in groundwater samples from 5.5 to 15.5 feet bgs in the eastern-southeastern portion of Site 5.
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The maximum concentration of 1,2-DCE (29,000 pg/L) was detected in the 13.5 to 15.5 feet bgs
groundWater sample collected from boring 2A-A, located beneath the northeastern portion of Building 5.
Additional information collected from depths greater than-15.5 feet bgs is necessary to adequately assess

the vertical extent of 1,2-DCE.

Vinyl Chloride. Figure 3-7 shows the estimated vinyl chloride plumes for each depth interval based
solely on the 1997 groundwater investigation (OGISO 1997). The concentration of vinyl chloride
generally increases to a maximum concentration at the depth interval of 13.5 to 15.5 feet bgs. The
maximum concentration of vinyl chloride (5,500 pg/L) was detected in the 13.5 to 15.5 feet bgs
groundwater sample collected from boring 2B-A, located beneath the northeastern portion of Building 5.
Additional information collected from depths greater than 15.5 feet bgs is necessary to adequately assess

the vertical extent of vinyl chloride. -

Based on the information collected during the March 1997 groundwater investigation, the extent of the
chlorinated solvent plume remains undefined at depths greater than 15.5 feet bgs and laterally north and

south of Building 5.

This investigation will concentrate on assessing the chlorinated solvent plume in groundwater between
the depths of 15.5 and 35 feet bgs at Site 5. Additional groundwater samples will also be collected north
and south of Site 5 to further assess the lateral extent of the chlorinated solvent plume. If during the
investigation, a separate and distinctive plume is encountered, this plume will be investigatéd similar to

the chlorinated solvent plume at Site 5.
34 DATA QUALITY OBJECTIVES

This investigation will collect data to (1) evaluate the vertical and lateral extent of the chlorinated solvent.
plume in groundwater, (2) develop a conceptual model of contaminant distribution, and (3) gather

subsurface information to incdrporate into the feasibility study.

Sampling for Site 5 has been designed such that depth-discrete groundwater samples can be collected in
areas where data gaps are present (such as at depths greater than 15 feet bgs). The sample locations have
been laid out in a grid pattern. Sample locations were chosen to provide an overall characterization of

the chlorinated solvent distribution. If chlorinated solvents are detected in the samples collected from
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the borings at the outer limits of the grid, north-south and east-west grid lines will be added to assess the

extent of the chlorinated solvent plume.

The decision to continue sampling will be based on the analytical results of previous groundwater
samples. The initial sampling locations are provided in Table 3-1. The decision rules for lateral saxﬁple

collection during this sampling event are as follows:

« The initial sampling locations were based on the results of the Navy’s 1997 groundwater
investigation and the following decision rules.

« Ifthe concentration of chlorinated solvents detected in the current sample is greater than or
equal to 1 mg/L, then sampling of the nearest boring locations will be omitted and the next
samples will be collected from the second closest boring locations. The decision to omit
sample locations is based on professional experience with groundwater plume
characteristics. If the concentration in a sample is greater than or equal to 1 mg/L, the
chemical generally will disperse (based on concentration gradients and advection) greater

“than 150 feet unless a hydraulic barrier is present.

« If the concentration of chlorinated solvents detected in the current sample is greater than or
equal to 100 pg/L and less than or equal to 1 mg/L, then the next samples will be collected
from the nearest boring locations.

 If the concentration of chlorinated solvents detected in the current sample is approximately
10 percent of the concentration of chlorinated solvents detected in the previous boring
location and the concentration of chlorinated solvents in the previous boring location is
greater than or equal to 100 pg/L and less than or equal to 1 mg/L, then no further samples
will be collected in the direction of that boring.

» If the concentration of chlorinated solvents detected in the current sample is less than or
equal to 50 ug/L, then no further sample will be collected in the direction of that boring.

» Based on the information provided in the cross sections for Site 5 (Figures 3-3 and 3-4), the”
Merritt Sand layer is encountered at approximately 35 feet bgs. Since chlorinated solvents
have not been detected in any of the groundwater samples collected from the wells screened
in the second water bearing zone at Site 5, the Bay sediments unit overlying the Merritt Sand
layer will not be fully penetrated. The deepest samples collected during this investigation
will be collected at a depth of 30 feet bgs. If chlorinated solvents are detected in the soil
samples collected from the 30 foot bgs interval, the Navy will determine the need to
penetrate the Bay sediments unit and collect samples in the Merritt Sand layer.

» In the event that the intersection of a north-south transect line and an east-west transect line
is located in an area where a boring cannot be advanced, the boring location will be moved
along the transect line to the nearest location a boring can be advanced. Several factors can
affect the location of a boring, including underground utilities, overhead obstacles, and
proximity to a building or other structure.
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TABLE 3-1
SITE S - INITIAL SAMPLING DEPTHS
ALAMEDA POINT, ALAMEDA, CALIFORNIA

Boringy
‘Number|

2-4 X
2-5
2-6
2-7

32 X
33 . X
3-4

3-6
3-7
4-1 X - X
4-2 - X » X
4-3 : _ X
4-4 X
4-5
4-6

5-1 X X
5-2
53 : X X
54 | X X

5-6




TABLE 3-1 (Cont.)
SITE 5 - INITIAL SAMPLING DEPTHS
ALAMEDA POINT, ALAMEDA, CALIFORNIA

7-2

7-3

7-4

7-5

7-6

7-7

8-1

8-2

8-3

8-4

8-5

8-6

8-7

9-1

9-3

9-4

9-5

9-6

9-7

No
1-1

tes:

This boring number refers to the intersection of the transect lines where the boring
was advanced. This boring was advanced at the intersection of east-west fransect ‘
line 1and north-south transectline 1. (2-1 refers to east-west transect line 2 and
north-south transect line 1) '



These decision rules will also be used for each vertical sampling interval. If during this investigation, the
observed distribution of the chlorinated solvent plume extends in the direction of the samples collected at
during the EBS investigation, the analytical results of the EBS samples will be used to evaluate the

location of additional samples collected during this investigation.

The soil boring identification will reference the two transects that the boring intersects. The first number
will be the number of the east-west transect line, the second number will be the north-south transect line,
and the third will be the depth at which the sample was collected. For example, the soil boring
identification 3-4-5.5 would indicate that the boring is located at the intersection of the third east-west

transect and the fourth north-south transect and the sample was collected at a depth of 5.5 feet bgs.
3.5 GROUNDWATER GEOCHEMICAL PROFILING PROGRAM

Groundwater geochemical profiling will be completed through depth-discrete sampling using the
Waterloo Drive Point Profiler (see Appendix B). The Waterloo Drive Point Profiler is a well point with
screened ports located at the tip of the tool.” The porté are connected to an internal tube that extends up
through the direct push rods to ground surface. During sampling, the profiler is advanced and deionized
water is simultaneously pumped out the sampling ports to prevent them from clogging. Once a desired
depth is reached, the flow of the pump is reversed and groundwater from the aquifer is extracted. Once
the sample is collected, the profiler is again advanced and simultaneously purged with deionized water
until the next desired sampling depth is reached. If hydrdgeologic conditions are such that the
permeability of the aquifer is not Sufﬁcient to produce the required amount of groundwater (to retrieve a-

sample), a temporary groundwater sampling point will be installed. The groundwater sample will then

be collected the following day.

Figure 3-8 shows the approximate locations of soil borings from which groundwater samples will be
collected. There are two distinct areas where data gaps are present at Site 5. Nine east-west transect
lines and seven north-south transect lines will be arranged to begin the grid pattern and one soil boring
will be advanced aé close to the intersection of each transect as practical. An east-west transect line will
be placed every 150 feet beginning south of W. Tower Avenue and a north-south transect line will be
placed every 150 feet beginning at the centerline of Lexington Street. The modification (addition of

transect lines in either the east-west or north-south directions) of this grid pattern will depend on the
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decision rules discussed in Section 3.4. Any changes in transect locations or sampling locations will be
discussed among the on-site subcontractor’s geologist, the Navy’s field oversight task manager, and, if
necessary, the Navy’s project manager.. The QAPP in Appendix-A provides-a detailed description of

sample collection and analytical methodologies.

At each specific location, groundwater samples may be collected from any of the following at discrete
depths (between 5.5 and 7.5 féet bgs, 7.5 and 9.5 feet bgs, 9.5 and 11.5 feet bgs, 11.5 and 13.5 feet bgs,
13.5 and 15.5 feet bgs, 15.5 and 20.0 feet bgs, 20.0 and 25.0 feet bgs, and 25.0 and 30.0 feet bgs). The
initial sampling depths are listed in Table 3-1. The collection of additional groundwater samples will
depend on the decision rules discussed in Section 3.4. The results will be recorded on geologic cross
sections as work progresses so the dimensions of the plume will become apparent throughout the course

of field work.

To assess the lateral extent of the chlorinated solvent plume at Site 5, groundwater samples will need to
be collected north and south of Building 5, beyond the limits of Site 5. Based on the decision rules
discussed in Section 3.4, soil borings may be advanced at EBS parcels. The EBS parcels that may be
included in this investigation are 45, 51, 52, 53, 56, 57, 58 and 59. Parcels not listed may be included
depending on the migratory patterns of fhe chlorinated solvent plume. Currently, the Navy is
conducting risk assessments to assess if a risk to human health or the environment exists at any of these
parcels. If any of these parcels are included in this investigation, only information necessary to

- characterize the chlorinated solvent plume, currently detected in the groundwater at Site 5, will be

collected.

3.6 GROUNDWATER MONITORING WELL PLACEMENT AND INSTALLATION

Once the laboratory results of the samples collected during this investigation are received, an in-depth
evaluation of the chlorinated solvent plume will be conducted. This evaluation will include data
obtained from this investigation, all previous investigations, and EBS. One portion of the evaluation will

be to evaluate appropriate locations for additional groundwater monitoring wells.

" Groundwater monitoring wells will be necessary to monitor the movement of chlorinated solvents at
discrete depths throughout the aquifer. The placement of each monitoring well will depend on the results

of geochemical profiling. A sufficient number of groundwater monitoring wells are screened between 5
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. feet and 15 feet bgs in the vicinity of Site 5, however, the results of the Navy’s 1997 groundwater
investigation indicated that the chlorinated solvent plurﬁe is moving downward in the aquifer. Any
additional groundwater monitoring wells installed will be located near the downgradient edge of the
plume at the particular depth of interest. By locating the groundwater monitoring wells at the
downgradient edge of the plume, both the flow rate and concentration of the chemicals can be monitored.
In addition, wells that are placed at the leading edge of the plume can assist in evaluating the efficiency

of treating groundwater during remediation, if necessary.

One of the considerations at Site 5 is that two separate water bearing zones are present within the first 35
feet of the subsurface. When installing groundwater monitoring wells, the need to penetrate the

confining layer between the first and second water bearing zones will be evaluated by the Navy’s on-site

geologist.

Groundwater monitoring wells will be installed in accordance with TtEMI’s standard operating
procedure for monitoring well installation (Appendix C). At each groundwater monitoring well location,
~ an 8-inch diameter soil boring will be drilled using a drill rig equipped with continuoijs-ﬂight, hollow-
stem augers to the depth specified by the Navy’s on-site geologist. A 2-inch diameter groundwater
monitoring well assembly will be installed in the center of each boring. The groundwater monitoring

well assembly will consist of Schedule 40 PVC pipe with a maximum of 10 feet of slotted PVC screen, a

PVC end cap, and a locking well cap.

Once this asse‘mbly is lowered to the depth specified by the Navy’s on-site geologist, a sand filter pack
will be placed into the annular spaée surrounding the well. The filter pack will be placed in the boring
from the bottom of the boring to approximately 2 feet above the top of the screened interval. A 2-foot
layer of bentonite chips will be placed in the annular space above the sand filter pack and charged with
distilled water. A cement slurry will be placed in the annular space from the top of the bentonite chips to
approximately 1 foot below the top of the well assembly. A trafﬁcérated well vault will then be placed in |
the boring surrounding the well assembly and cemented into place. This vault will be placed such that

water will drain away from the well assembly (slightly above ground surface).
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4.0 SITE 14 INVESTIGATION

This section describes the events leading up to this investigation and the DQOs and field sampling
program necessary to evaluate if the existing sump at Site 14 has contaminated the soil and groundwater.
Based on previous investigations, the only area that has not been investigated at Site 14 is the area
surrounding the sump. No investigations have been completed to evaluate the structural integrity of the
sump. If the structural integrity of the sump has been diminished, potential soil and groundwater

contamination may exist.
4.1 DESCRIPTION AND HISTORY

Site 14, the Fire Training Area, consists of a concrete pad surrounded on three sides by an earthen berm
(Figure 4-1). The site is located on Perimeter Road near Building 443. The containment berm was
constructed between 1973 and 1979 (Perry 1991). The site has been used as a fire extinguisher discharge -

point and a fire fighting and rescue training area. Ansulite fire-fighting foam was mixed in a nearby tank
and used to extinguish training fires. A sump is located in the northeastern corner of the pad. Based on
field observations during the initial Phases 2B and 3 investigation, the sump has been used for the

collection of runoff from fire training activities.
The following environmental studies have been conducted at Site 14:

« In 1991, the Navy conducted a RI/FS that included a geophysical survey, a soil gas survey,
and three soil borings, which were converted to monitoring wells. The results of the 1991
investigation are presented in the Data Summary Report RI/FS Phases 2B and 3 (PRC 1992).
The soil gas survey indicated elevated concentrations of benzene, toluene, ethylbenzene, and
total xylenes (BTEX). Acetone was also detected at low concentrations in the soil. Low
levels of VOCs and elevated levels of chromium were detected in groundwater samples.

¢ In 1994 and 1995, the Navy conducted an additional investigation that included CPT,
groundwater sampling using a Hydropunch, 10 soil borings, and the installation of 1 deep
monitoring well. The results of the 1994 and 1995 investigations are presented in the RI/FS
Data Transmittal Memorandum (PRC 1996). Elevated:levels of total purgeable petroleum
hydrocarbons (TPPH), total extractable petroleum hydrocarbons (TEPH), pesticides,
polychlorinated biphenyls (PCBs) (Arochlor-1260), and dioxins were detected in soil
samples. Low levels of VOCs were detected in the groundwater samples collected from the
first and second water bearing zones.
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Based on the results of these investigations, the nature and extent of chemicals in soils and groundwater
appear to have been adequately evaluated. However, since the sump has not been investigated, this

investigation will collect additional soil samples (and grdu'ndwater samples, if encountered) around the

sump.
4.2 GEOLOGY AND HYDROGEOLOGY

Site 14 consists of a relatively fine-grained fill material to the total depth explored (15 feet bgs). Based |
on previous investigations, the depth to native soil, marked by a shell-rich clay, is approximately 30 feet
(PRC and JMM 1992). The fill consists primarily of silty sands and clays. Locally, the fill contains
clean sands, gravel, and asphalt. Trace shell and clay fragments found throughout the fill indicate that it
may be dredging spoils or other marine-derived material. The sediments are primarily sands and clayey -
sands with vertical permeabilities, as determined by the falling head method, ranging from 3.53E-04 to
4.87E-0S. Figures 4-2 and 4-3 show geologic cross sections for Site 14.

During a tidal influence study conducted by the Navy in late January and early February 1992, water
levels in all weils at Site .14 fluctuated in response to tidal activity in the adjacent Oakland Inner Harbor
(PRC and MW 1995). The lag time between the Inner Harbor and the wells varied from approximately 1
hour in wells M14-01 and M14-02 to 1.5 to 2 hours in well M14-03. During periods of low tide, the
groundwater flow direction at Site 414 is toward the Inner Harbor with a hydraulic gradient of
approximately 0.0012 feet per foot (fpf). During periods of high tide, the groundwater flow direction at
Site 14 is away from the Inner Harbor with a hydraulic gradient of approximately 0.013 fpf. The average
groundwater flow direction at Site 14 is southwest (away from the Inner Harbor) with a hydraulic

gradient of approximately 0.00068 fpf (nearly flat).
43 OBSERVED DISTRIBUTION OF CONTAMINATION

Ihvestigations conducted at Site 14 have identified low concentrations of petroleum hydrocarbons,
ethylbenzene, total xylenes, and dioxins and furans in soil samples and low concentrations of VOCs in
one groundwater sample. Petroleum hydrocarbons, ethylbenzene, and total xylenes were detected from
the surface to approximately S feet bgs in soil samples collected from beneath the concrete pad as well as

within the bermed area. Pesticides, PCBs, and dioxins and furans were detected in surface soil samples

outside the bermed area.
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Four groundwater monitoring wells have been installed at Site 14. Only one groundwater sample
(collected from the northeast corner of the fire training area) had detectable levels of 1,2-DCE. Based on
the investigations conducted at Site 14, this is the only chemical detected in the groundwater.

A sample of the sediment in the sump was collected during previous investigations and analyzed for
VOCs, SVOCs, total metals, total extractable petroleum hydrocarbons and total purgeable petroleum
hydrocarbons. Based on the ahalytical results of this sample, lead and total extractable petroleum

hydrocarbons as motor oil were detected at elevated levels.
4.4 DATA QUALITY OBJECTIVES

This investigation will collect data to evaluate the impact, if any, that the existing sump at Site 14 may

have had on the surrounding soils and groundwater.

In order to determine if the existing sump has had an impact on the surrounding soil, a totéil of six soil
samples will be collected. Two soil samples will be collected from beneath the sump, and one soil
sample will be collected from each side of the sump at a depth of approximately 5 feet bgs. If a drain for
the sump exists, one additional soil sample will be collected from the surface soil just bel'ow the drain
outfall. If groundwater is encountered, one groundwater sample will be collected from directly beneath
the sump. The QAPP (Appendix A) pfovides a detailed description of sample collection and analytical

methodologies.
4.5 SOIL SAMPLING IN THE VICINITY OF THE EXISTING SUMP

The sump at Site 14 is currently surrounded by piles of asphalt and an 18-inch high wall of concrete
blocks. The blocks and asphalt will be moved away from the sump and any overgrowth will be cut down
prior to investigating the sump. Once the sump is accessible but prior to sampling around the sump, the
existing grate covering the sump will be removed and the groundwater and sediment (currently in the

sump) will be pumped out and disposed of at an appropriate disposal facility.

Once the sump has been cleaned out, it will be inspected to see if cracks or holes are present that may be

conduits for leakage to the subsurface. If cracks or holes are detected in the sump, a soil sample will be

collected directly beneath the defect.
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In addition, the cleaning of the sump will reveal if a drain exists at the bottom of the sump. If a drain
exists, the drain cover, if any, will be removed and a temporary plug will be inserted approximately 1
foot into the drain pipe. The drain outfall will be located, if possible, and investigated. If the outfall .

opens directly to the atmosphere, a sample will be collected from just below the outfall.

A total of six soil samples will be collected from the vicinity of the sump (see Figure 4-4). One soil
sample will be collected from beneath the sump at each end (total of 2), and one soil sample will be
collected from the soil just beyond the limits of the sump on each side (total of 4) at a depth of |
approximately 5 feet bgs. The soil samples from the soil beneath the sump will be collected by u‘sing a
concrete corer to penetrate the concrete sump and reveal the soil. A slide hammer will be used to
advance a 2-inch diameter by 6-inch long brass tube into the soil. The soil borings along the side of the
sump wiH be advanced using a direct push sampling apparatus. All soil samples will be immediately
covered with Teflon sheets and capped with plastic covers. A sample label will be affixed to the tube.
To obtain the most representative samples, care will be taken to minimize the amount of soil disturbance
during sampling, thus avoiding loss of volati‘le constituents. The QAPP (Appendix A) provides a

detailed description of sample collection and analytical methodologies.

If groundwater is encountered during drilling; a groundwater sample will be collected using a disposable

- Teflon bailer. Appendix A provides a detailed description of sample collection and analytical

metﬁodo]ogies. If a groundwater sample cannot be collected using a bailer, a groundwater sample will

be collected using the Waterloo Drive Point Profiler.

The sbil sample identification will reference the site nﬁmber, the location, and the depth at which the
sample was collected. The first number will be the site number, the second number will be the location
of the bofing, and the third will be the depth at which the sample was collected. For example, the soil
boring identification S14-WS-5.5 would indicate that the boring is located at Site 14, west of the sunip

and the sample was collected at a depth of 5.5 feet bgs.

After collecting the soil samples, all of the borings and core locations will be filled with cement to
prevent further disturbance of the subsurface. If the sump has cracks/holes or if the grate is destroyed
during removal, the top of the sump will be covered with a steel plate and then cemented closed to

prevent groundwater runoff from entering the sump. Otherwise, the existing grate will be replaced.
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5.0 HEALTH AND SAFETY

All work will be conducted in-accordance with the Navy CLEAN Health and Safety Program (PRC
1995) and with the Alameda Point Basewide Health and Safety Plan (PRC 1997). A Health and Safety
Plan for the Alameda Point groundwater vinvestigation and sump investigation will be provided by the
subcontractor. The plan shall conform to the requirements of 29CFR 1910.120 (b) (4), the Engineer
Manual (EM 385-1-1, Safety and Health Requirements, US Army Corps of Engineers (USACE)
(September 3, 1996) and Navy Health and Safety Plan Review guidance (Navy Environmental Health

Center, Environmental Programs Directorate, February, 1996).

Prior to investigation activities, underground utilities, including electrical, sewer, and water lines, and

any other buried features that niay affect drilling, will be identified.
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6.0 SURVEYING

Following the closure of the soil borings at Sites 4, 5, and 14, a State of California licensed, professional
land surveyor will provide the elevation and coordinates of each soil boring. The elevations will be

surveyed relative to the 1929 USGS MLLW datum. To remain consistent with standard survey practices
used by Alameda Point Facilities Management Office, a baseline of 100 feet will be added to the MLLW
datum to remove the possibility of negative elevations. The soil borings will be surveyed using the State

Plane Coordinate System.
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7.0 CHEMICAL ANALYSIS

This section describes the chemical analyses that will be conducted on the groundwater samples
collected from Sites 4 and 5 and the soil and groundwater samples collected from Site 14. Appendix A

provides a detailed description of sample collection and analytical methodologies.
7.1 SITES 4 AND 5

Groundwater samples will be analyzed by an on-site mobile laboratory. The use of an on-site laboratory
allows the subcontractor and the Navy task manager to determine the ldcation and depths of further
samples. A detailed description of the mobile laboratory is provided in Appendix A. Each groundwater
sample collected during this investigation will be énalyzed by the mobile laboratory using EPA Method
8260 for fhe following VOCs:

o Volatile Aromatic Hydrocarbons: Benzene, toluene, ethyl benzene, and total xylenes

» Volatile Chlorinated Hydrocarbons: Tetrachloroefhene, TCE, 1,1,1-TCA, 1‘,1-DCE, cis
and trans-1,2-DCE, 1,2,-DCE, chloroethane, and vinyl chloride '

- 7.2 SITE 14

Soil samples and groundwater samples (if collected) will be analyzed by a state-certified laboratory.
Each soil and groundwatér sample collected during this investigation will be analyzed using CLP

procedures for the following chemical classes:

+ VOC

« SVOC

« Total purgeable and total extractable petroleum hydrocarbons
o Total metals '

« Dioxins (soil only)

e Pesticides/PCBs
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8.0 INVESTIGATION-DERIVED WASTE

It is assumed that one drum of soil and one drum of decontamination water from Site 14; and two drums
of soil and 12 drums of decontamination water from Sites 4 and 5, will be generated during the field

activities. The waste will be placed in a Department of Transportation (DOT) 17H 55-gallon drums, and
the drums will be stored in a dedicated storage facility at Alameda Point prior to disposal. Prior to

disposal, the waste soil and water will be fully characterized for chemical contaminants. This waste will

then be sent to the appropriate landfills for disposal.
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1.0 INTRODUCTION

This quality assurance project plan (QAPP) specifies the procedures, and quality assurance/quality
control (QA/QC) requirements necessary to collect environmental data of sufﬁgient quantity and quality
to meet the project objectives identified for the additional groundwater investigation of Sites 4 and 5,
and the investigation of the water collection sump at Site 14, at NAS Alameda. The QAPP specifies

how QA/QC activities will be planned, imp_lemente'd, and assessed for the duration of the project. .

‘This QAPP has been preﬁared m accordance with the U.S. Environmental Protection Agency'’s (EPA)
~ guidance document “Requirements for Quality Assurance Project Plans for Environmental Data |
Operations,” EPA QA/R-5 (EPA 19943.). EPA QA/R-5 states that the requirements for a QAPP are
that (1) data quality objectives (DQO) are identified, (2) the intended méasﬁrements and data
acqﬁisitions are appropriate, (3) the QA/QC is sufficient for confirming 'the quality of data, and (4)
limitations on the use of the data can be identified. These QAPP requirements have been presented as
four components: (1) qua!ity objectives and criteria for measurement data, (2) documentation and

records, (3) measurement and data acquisition, and (4) assessment and oversight.
2.0 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA

Data quality objectives (DQO) are qualitative and quantitative statements developed by data users to

- specify the quality of data needed from a particular data collection activity to support specific decisions
or regulatory actions. The DQOs developed for the additional groundwater investigation of Sites 4,
and 5 and‘the water collection sump at Site 14, determine whether analytical data will be one of two
data categories: screenir.lg' or definitive. Each of these categories is defined by specific QA/QC
procedures using a wide range of analytical methods. Following selection of the data category, the

appropriate analytical method is selected and measurement objectives are defined.

Measurement objectives are described as the critical indicator parameters of data quality, and are
precision, accuracy, representativeness, completeness, and comparability (PARCC). The following

subsections discuss and provide definitions for the data categories, PARCC parameters, and

quantitation limits.



2.1 SITE BACKGROUND AND DATA QUALITY OBJECTIVES

The history of Sites 4, 5,-and 14 at Naval Air Station (NAS) Alameda, and all previous investigations,

are explained in the work plan and are not repeated in this QAPP.

For Sites 4 and 5, the Navy is cdnducting the groundwater investigation to collect discrete chemical
data that will show the characteristics, locations, and dimensions of chlorinated solvent plumes caused
by past releases at Site 4 and Site 5. The Navy will use the data from this investigétion to determine
the applicability of bioremediation of chlorinated solvents in groundwater at NAS Alameda and to

perform a human health and environment risk assessment.

The investigation in the vicinity of the water collection sump at Site 14 is being performed to assess the
impact of previous fire fighting training activities on the surrounding soil and groundwater. The Navy
is conducting this investigation to collect information needed to adequately assess if a risk to human

health and/or the environment exists at Site 14.

Sampling objectives and d¢§ign are presented in Section 4.0 of the work plan. Based on the sampling
objectives and design, screening level data and definitive data will be collected to support the Sites 4
and 5 groundwater investigation and definitive data, only, will be collected to support the investigation

of the water collection sump at Site 14.
2.2 DATA CATEGORIES

The following definitions for screening data and definitive data are from “Data Quality Objectives

Process for Superfund Interim Final Guidance™ (EPA 1993).

Screening Data

Screening data are data generated by rapid, less precise methods of analysis with less rigorous sample
preparatidn. Screening data provides rapid results for decision making in the field. Screening data
provide analyte identification and quantification, although quantification may be relatively imprecise.

At least 10 percent of the screening data are confirmed using analytical methods and QA/QC
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procedures and criteria associated with definitive data. Screening data without associated confirmation

data are not considered to be data of known quality. The minimum QA/QC elements required for the

screening data are: -

. Sample documentation (loéation, date ahd time collected, batch, etc.).

. Chain of custody (when appropriate). |

. Sampling design approach (systematic, simple or stratlﬁed random, Judgmental etc.).
J Initial and continuing calibration. ‘

. Determination and documentation of detection limits.

. Analyte(s) identification.

. Analyte(s) quantitation.

. Analytical error determination or duplicate precision: an appropriate number of

replicate aliquots, as specified in the QAPP and FSPs, are taken from at least one
thoroughly homogenized sample, the replicate aliquots are analyzed, and standard
laboratory QC parameters (such as variance, mean, and coefficient of variation or
relative percent difference) are calculated and compared to method-specific
performance requirements specified in the QAPP.

. Definitive confirmation: at least 10 percent of the screening data must be confirmed
with definitive data as described below. As a minimum, at least three screening
samples reported above the action level (if any) and three screening samples reported
below the action level (or as non-detects, ND) should be randomly selected from the

appropriate group and confirmed.

For the Sites 4 and 5 groundwater profiling, a modified version of EPA method 8260A (EPA 1986)
will be used to analyze water samples for chlorinated volatile organic compounds ('V OC). Performance .
criteria for this EPA protocol have been modified for implementation in the field. The modified

performance criteria for screening data are described in Section 4 of this QAPP.

Definitive Data

Definitive data are data generated using rigorous analytical methods, such as approved EPA reference
methods. Definitive data provide defensible data useable for characterization and assessment purposes.
Data are analyte-specific, with confirmation of analyte identity and concentration. Methods produce

tangible raw data in the form of paper printouts or computer-generated electronic files. Data may be
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generated at the site of at an off-site location, as long as the QA/QC requirements are satisfied. For the
data to be definitive, either analytical or total measurement error must be determined. QA/QC

elements required-for definitive data include the following:

. Sample documentation (location, date and time collected, batch, etc.)
. Chain—of—c_ustody (whén appropriate)
. Sampling design approach (systematic, simple or stratified random, judgmental)
. Initial and continuing calibration
. Determination and documentation of detection limits
. Analyte identification |
o | Analyte quantitation
. QC blanks (trip, method, rinsate)
. Matrix spike recoverieé ' ,
. Performance evaluation samples (when specified)
. Matrix duplicate. For two or more aliquots ihis is also referred to as the analytical

error determination (measures precision of analytical method): an appropriate number
of replicate aliquots, as specified in the QAPP, are taken from at least one thoroughly
homogenized sample, the replicate aliquots are analyzed, and standard laboratory QC
parameters are calculated and compared to method-specific performance requirements

defined in the QAPP.

+ - Field duplicates or total measurement error determination (measures overall precision
of medsurement system, from sample acquisition through analysis): an appropriate
number of co-located samples are independently collected from the same location and
analyzed following standard operating procedures. The variance, mean, coefficient of
variation, or relative percent difference are calculated for specific matrices.

Analytical methods for the collection of definitive data are described in Section 4 of this QAPP.

2.3 PARCC CRITERIA

PARCC are critical indicators of project data quality (EPA 1987a). Measurement objectives for these
indicator parameters were developed based on past experience of the project, limitations of the

analytical methods, and on the project DQOs. The following sections describe the PARCC parameters.



2.3.1 Precision

Precision is the degree of mutual agreement between individual measurements of the same property
under prescribed similar conditions. For duplicate measurements, precision is expressed as the relative
percent difference (RPD) of the pair and is calculated using the following:

l‘D'l —Dzl
—_— x 100%

1
S(0,+D))

RPD =

where: D, = Concentration of analyte in original sample
D, = Concentration of analyte in duplicate sample

I

The précision of chemical analyses or analytical methods will be assessed through the analysis of
matrix spike/matrix spike duplicate (MS/MSD) samples and matrix duplicate samples. Each QC
sample type will provide unique information regarding the precision of the laboratory pr'ogi'ams, as

described below:

. MS/MSD samples: Laboratory analytical precision for organic analyses -
e Matrix duplicate samples: Laboratory analytical precision for inorganic/physical

parameters :

Precision acceptance criteria for duplicate and MS/MSD samples for all analytical methods are
presented in Section 4 of this QAPP. Due to the non-homogeneous nature of soil samples, collection of

field duplicate samples is not planned for soil samples collected at Site 14.

The precision for field measurements will be evaluated based on the results of duplicate measurements.
At least 10 percent of the field screening measurements will be obtained in duplicate. In addition,
confirmation samples (definitive data confirming field screening data) will be collected at the frequency

of at least 10 percent of the samples collected as screening data.

The precision between confirmation data and screening data is limited to the precision of the selected
screening method, since the screening data have the least stringent QA/QC criteria and confirmation

data have the most stringent QA/QC criteria. However, if the precision between confirmation data and
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screening data is determined to be outside the acceptance criteria, the screening data may still be
useful. For example, there may be a useful correlation between confirmation sample résults with
screening results, even if the screening results are discovered to be consistently biased high (or low).
In these cases, the DQO for the séreem’ng data will be considered as to whether ihe screening data can

be used in the absence of good precision with confirmation data.

‘When analytes are present in samples either near the method detection limit or substantially above the
detection limit, the precision objectives for MS/MSD analyses may not be appropriate. If precision

objectives are not met, other QC data will be evaluated to determine the validity of the data.

2.3.2 Accuracy

Accuracy refers to the degree to which a measurement agrees with its true value. The accuracy of an
analytical measurexﬁcnt is impacted by errors introduced through the sampling process, field
contamination, preservation, handling, sample matrix, sample preparation, and analytical techrliques.
Sampling accuracy will be evaluated based on the analytical results of the field blanks, trip blanks, and
equipment rinsate blanks. To evaluate laboratory accuracy, a program of sample spiking will be

| conducted by the analytical laboratory. This program includes the analysis of MS/MSD samples,
laboratory céntrol samples (LCS) or blank spikes, and surrogate standards. MS/MSD samples are
analyzed at a frequency of 5 percent; LCS or blank spike at a frequency of 5 percent; and surrogéte
standards, where applicable, are added to every sample analyzed for organic constituents.

5

Accuracy is expressed in terms of percent recovery and is calculated by the following equation:

: ] lue - ] l
Percent Recovery _(Measured szke Value - Unspiked Value) © 100%
(Known Spiked Value)

The results of spiked samples are expressed as percent recovery and will provide information on

positive and negative bias. Accuracy goals for each specific method are presented in Section 4 of this

QAPP.



2.3.3 Representativeness

Representativeness expresses the degree to which sample data accurately and precisely represent the
characieristics of a population, parameter variations ata sampling point, or an environmental condition
they are intended to represent. Representativeness is a qualitative parameter; hence, no specific criteria
must be met. For this project, representativ'e'data will be obtained through the careful selection of
sampliﬁg locations and analytical parameters, the proper collection and handling of samples to avoid
interferences ahd minimize sample contamination and loss of analytes, and the use of standardized field
and laboratory procedures and their consistent application. To afd in the evaluation of the
representativeness of each sample, field- and laboratory-required blank samples are evaluated for the
presence of contaminants. Method blank samples will be cohsidered in evaluating the validity of the

data when there are problems with contamination in any samples.

2.34 Completeness

Completeness is defined as the percentage of measurements that are judged valid. The project
completeness value will be determined at the conclusion of the data validation phase and will be
calculated by dividing the number of complete, valid sample results by the total number of sample_

. analyses plénned for the project. The data validation process will determine whether a particular data
point is a vélid result that is acceptable for all uses, an estimated result that is acceptable for limited
uses, or a rejAected result that is unacceptable for any use. Complete results are defined as results that
are considered valid and include estimated results. - Sample results that are considered rejected,
unacceptable, and unusable When compared to QC criteria are listed as incomplete. The completeness
objective for both the groundwater investigation at Sites 4 and 5 and the investigaition of the water
collection sump at Site 14 is 95 percent for definitive data and field screening data. For the
groundWatér investigation at Siies.4 and 5, field screening samples will be used to select confirmation
samples. However, if a screening sample cannot be analyzed by the field technique due to

interferences in the sample matrix or some other problem, a sample for definitive data will be

collected.



2.3.5 Comparability

Comparability is a qualitative parameter that expresses the confidence with which one data set may be
compared to another. This goal is achieved through the use of standardized techniques to collect
samples, the use of standardized analytical methods, and the use of appropriate units to report analytical
results. All analytical laboratories performing W(_)rk for the Navy must comply with PRC’s
Comprehensive Long-term Environmental Action Navy (CLEAN) I laboratory services statement of
work (SOW) (PRC 1995), which specifies analytical protocols, QC criteria, and standard deliverables,

promoting comparable data.
24 DETECTION AND QUANTITATION LIMITS

The instrument detection limit is the minimum concentration of an analyte that can be distinguished
from the normal electronic “4noise” of an analytical instrument, and is statistically determined. The
quantitation limit is the lowest concentration at which an analyte can be accurately and reproducibly
quantified. Quantitation limit; vary depending on instrument sensitivity and sample matrix effects.
Contract-required detection limits (CRDL) and contract-required quantitation limits (CRQL) are the
minimum quantitation limits that are contractually required for analyses performed under EPA CLP
protocols. Lead analyzed using the CLP method is requiréd to be reported to the CRDL. PCBs
analyzed by the CLP method are required to be reported to the CRQL. All CRQLs, CRDLs, and
quantitation limits are reported based on the dry weight of the sample. In other words, quantitation
limits are adjusted based on moisture content of the soil. Detection limits and quantitation limits for

each specific method are presented in Section 4 of this QAPP.

3.0 DOCUMENTATION AND RECORDS

This section describes the field documentation requirements for the proposed field activities for the

Sites 4,5, and 14 investigations and includes the overall sample handling process.

3.1  SAMPLE IDENTIFICATION

Samples will bé identified to provide a means of tracking each sample from collection through analysis,

data reduction, reporting, and validation. A field identification system and a laboratory identification
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system have been established for NAS Alameda to efficiently manage sample tracking and referencing
and to provide a means of submitting blind samples to the laboratory. The following subsections

describe sample identification procedures in detail.

3.1.1 Field Identification System

All samples collected will be aésigned a field number on the basis of an alphanumeric code that will be
unique and easily transcribed. Samples collected at Sites 4 and 5 will be identified with a three-part

identification code consisting of site number, boring number, and sample depth as follows:

Site Number ' Boring Number Sample Depth
S04 _ 1-2 5.5

The site number designates which site the sample was collected. The boring number designates the
push-sampling location within the site as presented in Tables 5-1 and 5-2 in the work plan. The sample

depth indicates the top depth in feet at which the sample was collected.

Samples collected at Site 14 will be identified with a three-part identification code consiSting of site

number, sample number, and depth as follows:

Site Number Sample Number Sample Depth
S14 Sump-01 - 0.0

The site number designates which site the sample‘was collected. The sample number fepresentS a
discrete identification for each soil sample collected from around the excavated sump. The sample

depth indicates the top depth in feet at which the sample was collected.

"3.1.2 Laboratory Identification System

Each sample will be assigned a unique idenﬁﬁer, apart from the field identification number, to provide
a means of submitting the samples blind to the laboratory. The number will be based on a three-part

alphanumeric code, as follows:



CTO Number Site Code Sample Number
122 S04 001

The "122" represénts CLEAN I contfact task ordéf (CTO) number 122, under which the field work
and sample analyses will be performed. The "S04" references the site from which the samples are
collected. The last set of numbers represent an arbitrary sample number, sequentially assigned to each
sample, including any field QC samples. This number will be used to cross-reference the ﬁeld-

identification number.

Because the sampling design described in Section 4 of the work plan requires decision making in the
field with respect to where samples will be collected and at what depth, Table A-1 presents only the
field and laboratory identification numbers for the initial samples to be collected for the Sites 4 and.5
groundwater profiling. Additional sampling may be required based on field data from the initial
samples; therefore, Table A-1 will be updated with additional sample information throughout the

~ project. Corresponding field identification numbers and the analytical methods to be performed for
each sample are also given. Field and laboratory identification numbers, the corresponding field
identification numbers and, the analytical methods to be performed for all soil samples to be collected

at Site 14 are presented in Table A-2

TABLE A-1 .
.FIELD AND LABORATORY IDENTIFICATION NUMBERS
FOR SOIL, GROUNDWATER, AND QUALITY CONTROL SAMPLES
FOR SITES 4 AND 5, NAS ALAMEDA

Field-LabjFixed-Labj. Field -
Analysis't Analysis* { Duplicatg
122-504-001 S04-1-1-5.5 Water X X
122-S04-002 S04-1-3-15.5 Water X
122-S04-003 S04-2-1-5.5 Water X
122-S04-004 S04-2-2-7.5 Water X
. 122-S04-005 S04-2-3-5.5 Water X
122-S04-006 ~ S04-2-3-7.5 - Water X
122-804-007 S04-2-3-9.5 Water X
- 122-S04-008 S04-2-4-15.5 Water - X
122-S04-009 S04-24-20 Water X
122-S04-010 . S04-2-4-25 Water X X
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TABLE A-1 (continued)
FIELD AND LABORATORY IDENTIFICATION NUMBERS
FOR SOIL, GROUNDWATER, AND QUALITY CONTROL SAMPLES
: - FOR SITES 4 AND 5, NAS ALAMEDA

122-S04-011 Water X
122-504-012 S04-3-1-5.5 . Water X
~122-S04-013 S04-3-1-13.5 Water X
122-504-014 S04-3-1-15.5 Water X
122-804-015 $04-3-2-7.5 Water x
122-504-016 $04-3-2-9.5 Water X
122-504-017 S04-3-2-11.5 Water - X
122-S04-018 S04-3-2-20 ‘Water X
122-504-019 S04-3-2-25 Water X
122-504-020 504-3-2-30 Water X
122-S04-021 S04-3-3-3.5 Water X
122-504-022 504-3-3-7.5 Water X
122-S04-023 S04-3-3-11.5 Water X
122-504-024 S04-3-3-20 Water X
122-804-025 S04-3-3-25 Water X
122-504-026 S04-3-3-30 Water X
122-504-027 S04-34-9.5 Water X
122-S04-028 S04-3-4-20 Water X
122-504-029 $04-34-25 Water X
122-S04-030 S04-3-4-30 Water X
122-504-031 S04-3-5-13.5 Water X
122-504-032 504-3-5-15.5 Water X
122-504-033 504-4-2-5.5 Water X
1122-504-034 S04-4-2-11.5 Water X
122-504-035 S04-4-3-9.5 Water X
122-S04-036 S04-4-3-11.5 Water X
122-S04-037 S04-4-3-20 Water X
122-504-038 504-4-3-25 Water X
122-504-039 504-4-3-30 Water X
122-S04-040 504-5-3-13.5 Water X
122-S04-041 $04-5-3-15.5 Water X
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TABLE A-1 (continued)
FIELD AND LABORATORY IDENTIFICATION NUMBERS
FOR SOIL, GROUNDWATER, AND QUALITY CONTROL SAMPLES
: - 'FOR SITES 4 AND 5, NAS ALAMEDA

122-504-042 Rinsate-01 Water X
122-504-043 Rinsate-02 Water X
122-504-044 Rinsate-03 Water X
122-S04-045 Rinsate-04, Water X
122-S04-046 Rinsate-05 Water X X
122-S04-047 Trip Blank-01 Water X
122-S04-048 - Trip Blank-02 Water X
122-504-049 " Trip Blank-03 Water X
122-S04-050 Trip Blank-04 Water X
Site 4 sample numbers to be continued as necessary based on field decisions

122-S05-001 $05-1-1-11.5 Water X
122-S05-002 S05-1-1-13.5 Water X
122-S05-003 S05-1-1-15.5 Water X

- 122-505-004 S05-1-2-11.5 Water X
122-503-005 S05-1-2-13.5 Water X
122-S05-006 S05-1-2-15.5 Water X
122-505-007 S05-1-2-20 Water X
122-805-008 S05-1-2-25 Water X

' 122-S05-009 S05-1-2-30 Water X
122-S05-010 S05-1-3-20 Water X X
122-505-011 S05-1-3-25 - Water X
122-805-012 S05-1-3-30 “Water X
122-S05-013 S05-2-1-7.5 Water X
122-805-014 S05-2-1-11.5 Water X
122-805-015 S05-2-1-13.5 Water X
122-805-016 - S05-2-1-15.5 Water X
122-S05-017 $05-2-3-7.5 Water X
122-S05-018 S05-2-3-11.5 Water X
122-S05-019 S05-2-3-13.5 Water X
122-505-020 S05-2-3-15.5 - Water X X
122-805-021 S05-3-2-5.5 Water X
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'TABLE A-1 (continued)

FIELD AND LABORATORY IDENTIFICATION NUMBERS

¥ OR SOIL, GROU\IDWATER AND QUALITY CONTROL SAMPLES

" FOR SITES 4 AND 5, NAS ALAMEDA

122-505-022 505-3-2-7.5 Water X
122-805-023 $05-3-2-11.5 Water. X
122-805-024 $05-3-2-15.5  Water X
122-505-025 $05-3-2-25 Water X
122-805-026 $05-3-3-5.5 . Water X
122-805-027 $05-3-3-7.5 Water X
122-S05-028 805-3-3-9.5 © Water X
122-805-029 S05-3-3-13.5 | © Water X
122-805-030 S05-3-3-20 Water X X
122-805-031 505-4-2-5.5 Water X x
122-505-032 S05-4-2-7.5 Water X
122-S05-033 505-4-2-9.5 Water X
122-505-034 S05-4-2-13.5 Water X
122-505-035 S05-4-2-20 Water X
122-505-036 S05-4-3-5.5 Water X
122-805-037 S05-4-3-7.5 Water X
122-305-038 S05-4-3-11.5 Water x
122-505-039 805-4-3-15.5 Water X
122-505-040 S05-4-3-25 Water X X
122-805-041 Rinsate-01 Water X X
122-505-042 Rinsate-02 Water X
122-S05-043 Rinsate-03 Water X
122-505-044 Rinsate-04 - Water X
122-805-045 Rinsate-03 Water X X
122-505-046 Trip Blank-01° Water X
122-505-047 - Trip Blank-02 | = Water X
122-505-048 Trip Blank-03 Water X
122-S05-049 Trip Blank-04 Water X
Site 5 sample numbers to be continued as necessary based on field decisions

Notes:

a

- Fixed laboratory -analysis performed at a rate of 10 percent

VOC Field Lab Analysis - volatile organic componds by EPA method 8260A modified for field
VOC Fixed Lab Analysis - volatile organic componds by CLP
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TABLE A-2
FIELD AND LABORATORY IDENTIFICATION NUMBERS
FOR SOIL, GROUNDWATER, AND QUALITY CONTROL SAMPLES
’ FOR SITE 14, NAS ALAMEDA

122-S14-001 Sump-01 Soil X X X X X X X X
122-514-002 Sump-02 | Soil X X X X X X | x
122-S14-003 Sump-03 Soil X b'e X X X b'e X
122-S14-004 Sump-04 Soil X X | x X X | x X
122-S14-005 Sump-05 Soil X X X X X X X
122-S14-006 Sump-06 Soil X | x X X X X X
122-814-007 IDW-01 Soil X X X X X X X
122-514-008 IDW-02 Water X X X X X X X
122-S14-009 Rinsate-01 Water X X X X X X X

~ 122-514-009 | Trip Blank-01 | Water | x "
Notes:
vOoC - Volatile organic compounds METALS - Total metals
Svoc - Semivolatile organic compounds ' DIOXINS - Polychlorinated dioxins and furans
PEST/PCB - Organochlorine pesticides and polychlorinated biphenyls FIELD DUP - Field Duplicate
TPPH - Total purgeable petrolcum hydrocarbons IDW - Investigative Derived Waste -
TEPH - Total extractable petroleum hydrocarbons ‘
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3.2 SAMPLE HANDLING

Sample collection methods are described in the work plan. Sample handling procedures are described

in the following sections.
3.2.1 Sample Containers and Labels

Soil and groundwater samples will be containerized as described in the work plan. The contracted
. laboratory will provide clean containers with caps, which meet EPA CLP container guidelines for CLP
methods. A sample label will be affixed to each sample container sent to the laboratory. The sample -

label will be completed in indelible ink and include the following informatipn:

. Project name and location: NAS Alameda
. Site name: | S14

. Laboratory identification number: 122-814-001

o Date of sample collection: ' x/xx/97

s Preservative used: _ N/A

. Sampler’s initials: XXX

. Sample type: ' Soil/Water

. Analyses requested: VOCs

After the label has been affixed to the sainple container, the label will be covered with a wide strip of

clear strapping tape to protect it from moisture damage during shipment and storage.

3.2.2 ~ " Custody Seals

To ensure that no tampering occurs, PRC will place custody seals on each cooler used to ship samples.
Custody seals used during the course of the project will consist of security tape with the date and
initials of the sampler. Two seals will be placed on each cooler so that they must be broken to gain

access to the contents. Clear tape will be placed over the custody seals to protect them from accidental -

breakage.
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3.2.3 - Chain-of-Custody

Chain-of-custody (COC) procedures provide an accurate written record that traces the posséssion of
individual samples from the time of field collection through laboratory analysis. A sample is

considered in custody if it meets one of the following criteria:

. Ina pefSon's posséssion

. In view after having been in physical custody

. In a secure area after having been in physical custody

. In a designated secure area to which access is restricted to authorized personnel

A COC record will be used to document the samples collected and the analyses requested. Information

that field personnel will record on the COC record includes the following:

. Project name and number
. Name and signature of sampler(s)
. Destination of samples (name of laboratory)
. Laboratory identification number
. | Date and time of collection
e Sample designation (grab or composite)
. Sampling location ‘
. “Signatures of personnel involved in custody transfer
. Date and time of all transfers
. Air bill. number, if applicable
. Number and size of containers
. Preservatives used, if any
. Sample matrix
. Analyses required
e Contract number (in upper left corner)

Unused lines on the COC record will be crossed out. COC records initiated in the field will be signed,

placed in a plastic resealable bag, and 'taped to the inside of the shipping cqntainer used for sample
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transport. Signed air bills will serve as evidence of custody transfer between the field sampler and
courier, and between the courier and the laboratory. Copies of the COC record and the air bill will be

retained and filed by the sampler prior to shipment.

Upon receipt of an ice chest or shipping container, laboratory personnel will review the contents and
will sign and retain the COC record and the air bill. Information that will be recorded on the COC

record in the remarks column, or on another appropriate document, at the time of sample receipt will

include the following, as appropriate:

. Status of custody seals
. Temperature of ice chest upon receipt
.« Identification number of broken sample containers, if any
. Description of discrepancies between the COC record, samplé labels, and requested
analyses
. Observations of visible headspace in sample bottles, indicating inadequate sample
_ collection | .

Laboratory personnel will contact the PRC project chemist regarding discrepancies in paperwork and

sample preservation, and will document non-conformances and corrective actions in accordance with

laboratory standard operating procedures.

After samples have been accepted by the laboratory, checked, and logged in, they will be maintained in-

a manner consistent with custody and security requirements specified in the EPA CLP SOW.
324 Sample Preservation and Holding Times
Methods of sample preservation are relatively limited and are generally intended to (1) retard biological

degradation, (2) retard chemical degradation, and (3) reduce container adsorption effects. The

proposed soil samples will be preserved by refrigeration to 4 °C, in accordance with EPA CLP

protocols for CLP methods.
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Upon receipt of the samples from the shipping company, the laboratory will maké every effort to
analyze all samples within the specified holding times for each analytical method. The field team will
coordinate all sample shipments with the laboratory to reduce the possibility of these analyses

exceeding the specified holding times. Holding times are presented in Table A-3.
3.2.5 Sample Packaging and Shipping

‘All soil samples collecte.d during this project will be identified as environmental samples for the
purpose of shipment. Environmental samples are defined as soil, water, or sediment that is not
saturated with product material. All Department of Transportation (DOT) regulations will be followed
for packaging and shipment. The following procedures, which are taken from EPA guidance on field

operations methods (EPA 1987b), meet these DOT requirements.

. An ice chest will be lined with a large plastic bag. After the bag is in place, the ice
chest will be filled with sample bottles that have been wrapped in bubble-wrap plastic.
Any additional space between bottles will be filled with styrofoam, starch peanuts, or
shredded paper. Sufficient packing material will be used to prevent sample containers
from making contact during shipment. Sufficient bagged ice or blue ice will be added
to the samples to maintain the ice chest at a temperature of 4°C during shlppmo The
large plastic bag will be securely taped shut to prevent leakage.

. COC records will be sealed in plastic bags and taped to the inside of the ice chest lid.

. The ice chest will be closed and taped shut with filament-type strapping tape on both

' ends. If the ice chest contains a drain, the drain will be taped closed both inside and
outside.

. The ice chest will be custody-sealed by placing a short length of custody tape across the

opening of the ice chest lid at two places—one on the front and one on the side of the
ice chest. The custody tape will then be signed and dated.

. An air bill will be prepared and affixed to the lid of the ice chest. The ice chest may
then be handed over to the specified overnight carrier, such as Federal Express or
United Parcel Service, for shipment. ‘

No samples will be held on site for more than 24 hours, except when weekend sampling occurs.

Samples collected on weekends will be refrigerated and shipped on the next available working day.
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. TABLE A-3
CONTAINERS, PRESERVATION, AND HOLDING TIME REQUIREMENTS
' FOR SOIL, WATER, AND QUALITY CONTROL SAMPLES
: NAS ALAMEDA

Soit . 6-inch tube with Tcﬂor.x-hncd cap 1 Cool, 4°C 14 days
or 16-0z glass jar
voes cLe HCL to pH <2
: : S " - pH<2,.
. Water 40mL. vials with Teflon-lined cap 3 Cool, 4°C 14 da}ys
Soil ‘ 6-inch tube with Tcﬂm}-hncd cap 1 - Cool, 4°C .lft days to extraction; )
. or 16-oz glass jar . additional 40 days to analysis
SVOCs CLp ; - —
) Wat {-liter Amber glass bottle with 2 © Cool. 4°C 7 days to extraction;
ater Teflon-lined cap i additional 40 days to analysis
. ) 6-inch tube with Teflon-lined cap Ce 14 days to extraction;
: Soil . . i or 16-oz glass jar 1 Cool, 4°C additional 40 days to analysis
Organochlorine pesticides and PCBs CLP - - -
Water 1-liter Amber glass bottle with 2 Cool. 4°C 7 days to extraction;
Telon-lined cap ’ additional 40 days to analysis
| 1 soi e s ghase ot 1 Cool, 4°C 14 days
TPPH . 8015M - :
: Water 40mL vials with Teflon-lined cap 3 ’ Cool, 4°C 14 days
. . 6-inch tube with Teflon-lined cap L e 14 days to extraction;
Soil : or 16-oz glass jar ! : Cool, 4°C additional 40 days to analysis
TEPH . 8015M :
‘ Wat 1-liter Amber glass bottle with 2 Cool. 4°C 7 days to extraction;
ater Teflon-lined cap ’ additional 40 days to analysis
Soil : . 6-inch tube with Tcﬂol‘m-hncvd cap ' Cool, 4°C Mercury 28 days;
_ or 16-oz glass jar all others 6 months
Metals - CLp ; :
Wat 1-liter | HNO3 to pH<2 Mercury 28 days;
aler polyethylene bottle Cool, 4°C all others 6 months
. 6-inch tube with Teflon-lined cap o
Soil _ or 16-0z glass jar t . Cool, 4°C 30 days to extraction;
Polychlorinated Dioxins and Furans 8280 - - completely analyzed within
Water . 1-liter Amber glass bottle with 2 Cool 4°C 45 days of éxtraction
: Teflon-lined cap ' :
Notes:
CLP U.S. EPA Contract Laboratory Program voc Volatile organic compounds
svocC _ Semivolatile organic compounds , PCB : Polychlorinated biphenyls
TPPH Total purgeable petroleum hydrocarbons HNO3 Nitric acid :
TEPH Total extractable petroleum hydrocarbons : 1CI Hydrochloric acid
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3.3 FIELD DOCUMENTATION

Sampling activities during the field work require several forms of documentation to maintain sample
identification, COC, and to record significant events or observations. Required documentation will

“include the use of logbooks and field change request forms.

3.3.1 Logbooks

Logbooks are hardbound notebooks in which all activities associated with the field investigation will be

thoroughly described. Logbooks are intended to provide sufficient data to reconstruct events occurring
' during the field project. A field sampling logbook will be kept by the PRC field team leader (FTL).

Information regarding sampling activities will be recorded within the field sampling logbook and will

include, at a minimum, the following:

. Personnel 6n site
. Weather Conditions
. Sampling and shipping summary
- Air bill number
- ~ COC number
- Sample destination
- Time of pickup
. Stop and start times for sampling activities at each location
. Description of any problems encountered during sampling at each location
. Description of deviations from the work plan

Other appropriate observations may be included.
3.3.2 Field Change Requést Forms

Field change request forms provide a written record documenting proposed changes to project plans
including the work plan, the health and safety plan, and the QAPP. Any request will include the
_rationale for the proposed changes and the anticipated impacts of the deviation. The form will be

signed by appropriate project personnel, including the PRC field team leader, the PRC health and
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safety program officer, and the PRC project manager. Approval of the change by the Navy may be

required before any change to the field program is implemented.
34 LABORATORY DOCUMENTATION

The laboratory will provide data packages in accordance with the PRC CLEAN I laboratory services
SOW (PRC 1995). | |

The data package will include two copies of a summary data package containing the following:

e Case narrative
. . Copies of non-conformance/corrective action forms
. Chain-of-custody forms
. Tracking documents
. Sample results
. QA/QC summaries

The data package will also include requirements for a full data package that includes the following:

. Sample raw data
. QC raw data
. Standard raw data
. Instrument raw data
. Other raw data
3.5 DATA VALIDATION AND QUALITY CONTROL SUMMARY REPORTS

Data validation is the process by which the laboratory data package, or sample delivery éroﬁp (SDG),
is technically evaluated by a party independent of the laboratory. | .

The laboratory will analyze samples in SDGs that consist of no more than 20 samples each. The
validation reviewer will prepare a validation narrative for each SDG. Each validation narrative will
contain a list of the samples in the SDG, the analyses performed, the identity of the samples receiving

full validation, and the results of validation for each methodology.
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During data validation, the validation reviewer will complete worksheets that document the criteria
‘revi_ewed. These worksheets will be used to generate the validation narrative. The worksheets are part

of the complete data validation report that will be kept on file in PRC's Sacramento office.

Once the analytical' data have been received from the laboratory and the data validation has been
performed, a quality control summary report (QCSR) will be prépared. The QCSR sunﬁnarizes the
data validation reports, the project goals, the PARCC criteria, and evaluates the ability of the analytical
data to support tﬁe project DQOs. The QCSR will include the following information: |

. Tabulated, validated data tables
. Data validation narratives
. Evaluation of PARCC criteria

The QCSR is intended to provide a general overview of data quality and the data validation reports.

Specific details may be found in the data validation narratives which are included in the appendix of the

QCSR.

4.0 MEASUREMENT AND DATA ACQUISITION

The following séctions describe the field and laboratory methods and QA/QC requirements associated

with sampling and analyses of soil and groundwater samples collected during the project.
4.1  FIXED LABORATORY ANALYSES

Soil and groundwater samples sent to the fixed laboratory for analysis of VOCs, SVOCs, Pest/PCBs,
and Metals will be analyzed using EPA CLP methods. For organic analyses, samples will be-analyzed
according to the CLP SOW OLMO03.1 protocol (EPA 1994b). For metals anaylses, samples will be
analyzed according to the CLP SOW ILM04.0 protocol (EPA 1995). Samples submittgd to the
laboratory for analysis of polychlorinated dioxins and furans will be analyzed using EPA method 8280

(EPA 1986).
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Total petroleum hydrocarbons in soil and water samples will be analyzed in accordance with the
Leaking Underground Fuel Tank (LUFT) Field Manual (California State Water Resources Control
Board [SWRCB] 1988) and by EPA Method 80_15>(EPA 1986), modified for both purgeable and
extractable petroleum h);drocarbons. The calibration fuel for purgeable petroleum hydrocarbons will
be gasoline. The caiibration fuel for extréctable petroleumn hydrocarbons will be diesel No.2 and motor
oil. In accordance with the PRC SOW for laboratory services (PRC 1995), the laboratory wili
appropriately flag any chromatographic patterns for samples not conforming to specific retention time

windows or pattern recognition criteria for the calibration fuels.

Table A-4 presents the fixed laboratory analytical parameters and methods that will be used for the

analysis of samples collected at NAS Alameda.

TABLE A4

: FIXED LABORATORY
ANALYTICAL PARAMETERS AND METHODS
NAS ALAMEDA

Volatile organic compounds , CLP SOW*

| Semivolatile organic compounds : CLP SsOw*
Organochlorine pesticides and polychlorinated biphenyls CLP SOW*
Metals ' : : CLP SOW®
‘Total extractable petroleum hydrocarbons | 3550/8015-modified®
Total purgeable petroleum hydrocarbons . ~ 5030/8015-modified®
Polychlorinated dioxins and furans , 8280°
Notes: 4
a Contract Laboratory Program Statement of Work for Organics Analyses, OLMO03.1, August 1994
b Contract Laboratory Program Statement of Work for Inorganics Analyses, ILM04.0, 1995

c Test Methods for Evaluating Solid Waste, SW-846, 3rd Edition, 1986

Appropriate QA requirements are listed for all analyses in Tables A-5 through A-8. Contract required
quantitation limits for CLP methods are presented in Table A-9. Quantitation limits for
polychlorinated dioxins and fﬁrans are presented m Table A-10. Additional regional quantitation limits
for NAS Alameda are presented in Table A-11. Quantitation limits for all other analyses shall be

reported by the laboratory as required in the PRC SOW (PRC 1995) or EPA SW-846 methods manual
(EPA 1986), which ever is appropriate. |
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TABLE A-5
VOLATILE ORGANIC COMPOUNDS - CLP METHOD
MATRIX SPIKE AND SURROGATE SPIKE RECOVERY LIMVATS

NAS ALAMEDA
1,1-Dichloroethene 61-145 14 59-172 22
Trichloroethene 71-120 | 14 62-137 | 24
Chlorobenzene ' | , 75-130 13 | 60-133 21
Toluene ,. 76-125 13 59-139 21
Benzene | 76-127 11 66-142 21

7 Compot

Toluene-d8

Bromofluorobenzene

-1 1,2-Dichloroethane-d4
© Note:

RPD Relative Percent Difference
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TABLE A-6

SEMIVOLATILE ORGANIC COMPOUNDS - CLP METHOD
MATRIX SPIKE AND SURROGATE SPIKE RECOVERY LIMITS

- NAS ALAMEDA

Phenol ‘

12-110

26-90

1,2-Dichlorobenzene-d4

42 35
2-Chlorophenol 27-123 40 25-102 50
1,4-dichlorobenzene 36-97 28 28-104 27
N-nitroso-di-n-propylamine 41-116 38 41-126 38
1,2,4-Trichlorobenzene | 39-98 28 38-107 23
4-Chloro-3-methylphenol 2397 42 26-103 33
Acenaphtherie 46-118 31 31-137 19
4-Nitrophenol 10-80 50 11-114 50
2,4-Dinitrotoluene 24-96 38 28-89 47
Pentachlorophenol 9-103 50 17-109 47
| Pyrene 26-127 31 35-142 36
_ © Soil .
f'su}:ro'ga'te:Spik Compound % Recovery
Nitrobenzene-d5 23-120
2-Fluorobiphenyl 30-115
Terphenyl-d14 18-137
Phenol-d5 24-113
2-Fluorophenol 25-121
2,4,6-Tribromophenol 19-122
2-Chlorophenol-d4 20-130
20-130

Note:

RPD Relative Percent Difference
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“TABLE A-7 ‘
ORGANOCHLORINE PESTICIDES/PCBs - CLP METHOD
MATRIX SPIKE AND SURROGATE SPIKE RECOVERY LIMITS

NAS ALAMEDA
1 Gamma-BHC (Lindane) 56-123 15 46-127 50
Heptachlor , | 40-131 20 35-130 A 31
Aldrin ' , 40-120 22 34-132 43
Dieldrin | - 52-126 7| 18 31-134 38
Endrin 56-121 21 42-139 45
14,4-DDT ' 38-127 27 23134 | 50

:;.'Siirroga € opixe L-ompoun

| Tetrachloro-m-xylene

Decachlorobiphenyl
Note:

RPD Relative Percent Difference
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ACCURACY AND PRECISION LIMITS

TABLE A-8
CLP INORGANICS AND OTHER MISCELLANEOUS ANALYTES

NAS ALAMEDA

(all compounds)

Metals 75-125 25 75-125 35
;[:I?It)ar} HP)urgeable Petroleum Hydrocarbons 60-140 50 60-1 40 50
;I"I?}tga}i I?)xtractable Petroleum Hydrocarbons 40-140 50 40-140 50
Polychlorinated Dioxins and Furans 40-120 40 40-120 40

Surrogate Spike Compound (TPPH)

75-125 75-125

Surrogate Spike Compound (TEPH) 60-140 60-140
1¢¥.2.3,7,8-TCDD (dioxin/furan) 40-120 40-120
| C"-2,3,7,8-TCDF (dioxin/furan) 40-120 -40-120
|C.1,2,3,6,7,8-HxCDD (dioxin/furan) 40-120 40-120
CB.1,2,3,4,6,7,8-HpCDF (dioxin/furan) 40-120 40-120
CB-0CDD (dioxin/furan) 40-120 40-120

Note:
RPD Relative Percent Difference
ch Carbon-13

TCDD Tetrachlorodibenzo-p-dioxin
TCDF - Tetrachlorodibenzofuran

. HxCDD Hexachlorodibenzo-p-dioxin
HpCDF Heptachlorodibenzofuran
OCDD Octachlorodibenzo-p-dioxin
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TABLE A-9 :
CLP CONTRACT REQUIRED REPORTING LIMITS

NAS ALAMEDA
Chloromethane . 2 . 10
Bromomethane 2 10
Vinyl chloride : 0.5 .10
Chloroethane 2 10
Methylene chloride 2 10
Acetone 2 10
Carbon disulfide 2 10
| 1,1-Dichloroethene 2 10
1,1-Dichloroethane 2 10
1,2-Dichloroethene 2 10
Chloroform 2 10
1,2-Dichloroethane 0.5 . 10
2-Butanone 2 10
1,1,1-Trichloroethane 2 10
Carbon tetrachloride 0.5 10
Bromodichloromethane 2 10
1,2-Dichloropropane 2 10
cis-1,3-Dichloropropene 2 10
Trichloroethene B 2 10
Dibromochloromethane 2 10
1,1,2-Trichloroethane 2 10
Benzene B 12 ' 10
trans-1,3-Dichloropropene 0.5 10
Bromoform 2 10
4-Methyl-2-pentanone 2 10
2-Hexanone 2 10
Tetrachloroethene 2 10
Toluene 2 10
1,1,2,2-Tetrachloroethane 2 10
Chlorobenzene 2 10
Ethylbenzene 2 10
Styrene 2 10
Total xylenes 2 10
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TABLE A-9 (continued)
CLP CONTRACT REQUIRED REPORTING LIMITS

NAS ALAMEDA
Phenol - 10 330
bis(2-Chloroethyl)ether 10 330
2-Chloropheno} 10 - 330
1,3-Dichlorobenzene 5 330
1,4-Dichlorobenzene 5 330
1,2-Dichlorobenzene ' 5 330
2-Methylphenol 10 330
2,2'-0xybis(1-Chloropropane) 10 330
4-Methylphenol 10 : 330
N-nitroso-di-n-propylamine 10 ' 330
Hexachloroethane 10 330 -
Nitrobenzene 10 ' 330
Isophorone . 10 ' 330
2-Nitrophenol o 10 330
2,4-Dimethylphenol 10 330
bis(2-Chloroethoxy)methane 10 : 330
2,4-Dichlorophenol 10 330
1,2,4-Trichlorobenzene 10 330
Naphthalene 10 330
4-Chloroaniline : 10 330
Hexachlorobutadiene 10 ' 330
4-Chloro-3-methylphenol 10 330
2-Methylnaphthalene B 10 330
Hexachlorocyclopentadiene 10 330
2.4,6-Trichlorophenotl 10 330
2,4,5-Trichlorophenol ' 25 800
2-Chloronaphthalene 10 , 330
2-Nitroaniline ' 25 800
Dimethyiphthalate ’ "~ 10 330
Acenaphthylene 10 330
2,6-Dinitrotoluene 10 330
3-Nitroaniline 25 800
Acenaphthene : 10 330
2,4-Dinitrophenol 25 800
4-Nitrophenol 25 : 800
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TABLE A-9 (continued)
‘CLP CONTRACT REQUIRED REPORTING LIMITS
R NAS ALAMEDA

Dibenzofuran 10 330
2,4-Dinitrotoluene ‘ 10 330
Diethylphthalate - "~ 10 330
4-Chlorophenyl-phenyl ether - 10 330
Fluorene 10 330
4-Nitroaniline 25 800
4,6-Dinitro-2-methylphenol 25 800
N—Nitrosodiphenylamine - 10 . 330
4-Bromophenyl-phenyl ether . 10 330
Hexachlorobenzene 10 330
Pentachlorophenol ' 25 : 800
Phenanthrene 10 330
Anthracene 10 330
Carbazole ‘ ‘ 10 330
Di-n-butylphthalate 10 330
Fluoranthene 10 330
Pyrene 10 330
Butylbenzylphthalate 10 ' 330
3,3'-Dichlorobenzidine ' ' 10 330
Benzo(a)anthracene ' 10 ' 330
Chrysene 10 330
bis(2-Ethythexyl)phthalate ' 4 330
Di-n-octylphthalate 10 330
Benzo(b)fluoranthene 10 330
Benzo(k)fluoranthene 10 330
Benzo(a)pyrene 10 . 330
Indeno(1,2,3-cd)pyrene 10 330
Dibenzo(a,h)anthracene 10 330
| Benzo(g h.i)perviene 10 330




TABLE A-9 (continued)

CLP CONTRACT REQUIRED REPORTING LIMITS .

NAS ALAMEDA

«-BHC 0.05 1.7
6-BHC 0.05 1.7
6-BHC 0.05 1.7
v-BHC (Lindane) 0.05 1.7
Heptachlor 0.05 1.7
Aldrin 0.05 1.7
Heptachlor epoxide 0.05 1.7
Endosulfan 1 0.05 1.7
Dieldrin 0.1 3.3
4,4'-DDE 0.1 3.3
-Endrin 0.1 3.3
Endosulfan II 0.1 3.3
4,4'-DDD 0.1 3.3
Endosulfan sulfate 0.1 . 3.3
4,4'-DDT 0.1 3.3
Methoxychlor 0.5 - 17
Endrin ketone 0.1 3.3
«-Chlordane 0.05 1.7
y-Chlordane 0.05 1.7
Toxaphene 5 170
Aroclor 1016 1 33
‘Aroclor 1221 2 67
Aroclor 1232 1 33
Aroclor 1242 1 33
| Aroclor 1248 1 33
Aroclor 1254 1 33
1 33

Aroclor 1260
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TABLE A-9 (continued)

CLP CONTRACT REQUIRED REPORTING LIMITS

NAS ALAMEDA
Aluminum 50° 5
Antimony 6° 2
Arsenic 10 2
Barium 200 40
Beryllium 4° 1
Cadmium 5 1
Calcium 5,000 1,000
Chromium 10 2
Cobalt 50 10
Copper 4.9° 1
Iron 100 20
Lead 3 _ 1
Magnesium 5,000 1,000
Manganese 15 3
Mercury 0.025° 0.1
Molybdenum 10 2
Nickel 8.3 2
Potassium 5,000 1,000
Selenium 5 o1
Silver 2.3° 1
Sodium 5,000 1,000
Thallium -2 1
Vanadium 50 10
Zinc 20 4
Notes:
: CRQL of 1.0 ug/L was requested by the California Department of Toxic

- Substances Control (DTSC) to meet current California and San Francisco

Bay area water quality standards.

® CRDLs were requested by the California DTSC and the San Francisco Bay.
Regional Water Quality Control Board (RWQCB) to meet current
California and San Francisco Bay area water quality standards.

g/L  micrograms per liter SOW  Statement of work
g/kg  micrograms per kilogram CRQL Contract Required Quantitation lelt

CLP Contract Laboratory Program CRDL  Contract.Required Detection Limit
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TABLE A-10
SW-846 CONTRACT REQUIRED REPORTING LIMITS
NAS ALAMEDA

Tetrachloro Dioxin and Furan 10 1.0
Pentachloro Dioxin and Furans 25 2.5
Hexachloro Dioxins and Furans 25 2.5
Heptachloro Dioxin and Furans 25 2.5
Octachloro Dioxin and Furan 50 5.0
Notes:
ng/L nanogvrams per liter
ug/kg  micrograms per kilogram
TABLE A-11

DTSC AND RWQCB REQUIRED REPORTING LIMITS AND

LABORATORY DETECTION LIMITS

NAS ALAMEDA
’ Requxred Detecnon
‘Water (uv/L)
Aluminum 50 20
Antimony 6 60
Beryllium 4 0.7
Copper 4.9 4.0°
Mercury " 0.025 0.2°
. Nickel 8.3 9.0°
Silver 2.3 1.0
Thallium 2 3.0
Benzene ! 0.5
Notes:
a Instrument detection limits are generated quarterly; therefore, actual detection limits reponed
b for this project may vary.
b At this time, the requested detection limits are very closé to the absolute instrument detection

limits achievable by current industry standards; therefore, actual detecuon limits may not

meet the current water quality standards. .

ug/L micrograms per liter




4.2 . GC/MS FIELD ANALYSIS

As described in Section-5 of the work plan, groundwater samples collected at Sites 4 and 5 will be
analyzed on site using a mobile laboratory. The mobile laboratory will employ a gas
chromatograph/mass spectrbmeter (GC/MS) to perform a modified EPA method 8260A for chlorinated
and aromatic VOCs. The objective of the on-site laboratory is to provide screening level aﬁalytical

. data (Le?el 2). Ten percent of the samples analyzed in the field by this method will be sent to a fixed

laboratory for confirmational analysis.
The field laboratofy will analyze the groundwater samples for the following VOCs:

Volatile Aromatic Hydrocarbons: Benzene‘, toluene, ethyl benzene, and total xylenes

Volatile Chlorinated Hydrocarbons: Tetrachloroethene, trichloroethene, .
1,1,1-trichloroethane, 1,1-dichloroethene, cis and trans-1,2-dichloroethene, 1,2,--
dichloroethane, chloroethane, and vinyl chloride

Data quality objectives for this project require modiﬁed Level 2 analytical data. The data will be used
as a screening tool to guide the investigation; however, due to the nature of the contaminants at Sites 4
and 5, positive identification of the specified compohnds will be required. The data will not be used

for risk assessment purposes. The following section describes specific deviance’s from the method that

will simplify the field implementation of EPA method 8260A.

EPA Method 8260A with Pufge and Trap Sample Preparation. The Subcontractor will follow all
procedures and QC criteria specified in EPA method 8260A (EPA 1986) with the following exceptions:

1. For water samples, a three point calibration for all specified analytes is required at
concentrations of 2 ug/L, 10 pg/L, and 100 pg/L (based on a 5.0 milliliter sample size).
All analytes must have a relative standard deviation (RSD) of less than 50 percent for the

“average response factors (RF). '

2. An initial calibration verification (ICV) standard prepared from a separate source is
required at the mid-point concentration. All analytes must have a percent difference (%D)

for the ICV RFs of less than 35 percent.



4.3

A one-time 0.5 ug/L sensitivity check standard containing all specified analytes is required
prior to analyzing any samples. The laboratory must demonstrate the ability for the
GC/MS system to identify and quantitate all compounds at this concentration. Recovery

- for all analytes should be between 30 - 150 percent. The laboratory will report this

concentration as the detection limit (DL) for all analytes.

A continuing calibration check is required at the beginning and end of each 18 hour period
of operation. All analytes must have a %D less than 50 percent. If the %D is greater than
50 percent for any compound, the laboratory will regenerate the calibration curve.

A bromofluorobenzene (BFB) performance check is required once per day prior to
analyzing standards.. The instrument must pass the BFB performance criteria with the
following exceptions: (1) the spectra may be averaged over the whole BFB peak if
necessary; (2) if the BFB tune criteria are not met, the PRC representative may determine
that the deficiencies are not sufficient to hinder proper performance of the method and can
instruct laboratory personnel to continue without further modification of the system.

Internal standard (IS) area counts and surrogate standard (SS) recoveries will be monitored
for each analysis. Three IS compounds and three SS compounds are required. IS area
counts for each analysis must be within 30.- 200 percent of the IS area counts for the
continuing calibration standard. If IS recoveries are outside the 30 - 200 percent range,
the system will be considered unstable and analysis will be discontinued until the problem is
rectified. SS recoveries must be within 50 - 150 percent for each analysis unless recovery
problems are attributed to matrix interference problems. SS recoveries outside of the 50 -
150 percent range will be evaluated by a PRC representative on a sample-by-sample basis.

One matrix spiké is required for each 18 hour périod of operation. The concentration of
the matrix spike shall be 10 ug/l for water samples and will contain all specified analytes.

The laboratory will not be required to perform matrix duplicate analyses. The field

sampling team leader will provide the laboratory with field duplicate samples for analysis.
Table A-1 provides a list of designated samples. ’

QUALITY CONTROL REQUIREMENTS AND FREQUENCY

QC checks are instituted to obtain accurate and precise data and to document the quality of the data.

These checks cover the field sampling effort and the laboratory analytical work. This section discusses

the required QC checks and their frequency.

4.3.1

Field Quality Control Samples

Field QC samples will be collected for field and fixed laboratory analysis to check sampling and



analytical accuracy and precision. These samples are consistent with guidelines presented in the Navy
QA requirements (Naval Energy and Environmental Support Activity 1988). Table A-12 summarizes

all field and laboratory QC-samples.

TABLE A-12
FIELD AND LABORATORY QC SAMPLES
‘ NAS ALAMEDA

Matrix Spike/Matrix Spike Duplicate 5 percent®

Pair (organics)

Matrix Spike (ingoranics) 5 percent’

Matrix Dublicate (ihorganics) 5 percent®

Field Blank Sample One sample analyzed per event

Equipment Rinsates One rinsate analyzed per day per equi‘pmen’t
Notes:

a At least one MS/MSD pair will be included with each analytical batch. The sample selected for the MS/MSD pair
will be chosen by the field personnel and submitted to the laboratory in triplicate.

b At least one MS will be included with each analytical batch. The sample selected for the MS will be chosen by the
field personnel and submitted to the laboratory in duplicate.

c At least one matrix duplicate (MD) will be analyzed with each analytical batch. The sample selected for the MD

will be chosen by the laboratory.

4.3.1.1 Field Blank Samples

Field blank samples consist of the source water used for the final rinsing of sampling equipment during
decontamination. The water used will be deionized or distilled and will be obtained in 5-gallon plastic
carboys from a reliable vendor. The field blank samples will be analyzed for all analyses in which a
decontamination procedure was used. The results of the field blank samples will provide information
on the potential for contamination of field samples and will be used to qualify ddta on the basis of blank

contamination. One field blank sample will be collected duriﬁg the soil sampling.
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4.3.1.2. Equipment Rinsate Samples

Equipment rinsate safnples are used to evaluate the decontamination procedures and the resulting
cleanliness of the sampling equipment. The rinsate samples will be collected after a sample collection
device is subjected to standard decontamination procedures. Deionized or distilled source water will be
poured over or through the sampling device after decont:;uninatiOn and will be collected in the
appropriate containers for analysis. The equipment rinsate samples will be packaged with the field
samples and shipped blind to the laboratory for the specified analyses. One equipment rinsate sample

per sampling device per day will be sampled and submitted for the appropriate analyses.
4.32 Fixed Laboratory Quality Control Parameters

Fixed laboratory QC samples and procedures will be performed at the frequency specified in the
referenced method, and as required by the laboratory’s specific QA/QC program. These QC samples

and procedures may include the following:

. Method blanks

*  MS/MSDs
. " Matrix duplicates
. Laboratory control samples
. ~ Interference check samples
*  Post-digestion spike samples
. Instrument performance check samples
. Internal standards
+ - Surrogate $tandards
4.4 I INSTRUMENT AND EQUIPMENT TESTING, INSPECTIONS, AND

MAINTENANCE REQUIREMENTS

The fixed laboratory will perform instrument and equipment testing, inspections, and maintenance at

the frequency specified in the referenced method, and as required by the laboratory’s specific

QA/QC program.
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4.4.1 Instrument Calibration and Frequency

For all analyti.cal laboratory procedures, the analytical instruments must be calibrated within the

- analytical method reciuirements specified in the laboratory’s standard operating procedures and, in
addition, the PRC SOW. All calibration information, including date and time, will be logged on the
appropriate form, logbook, document, and electronip format. The analytical laboratories will perform

and retain documentation of calibration and maintenance of all instruments used for the analysis of

samples.
4.4.2‘ Inspection and Acceptance Requirements for Supplies and Consumables

Supplies and consumables to be used in the field will be ordered from Hazco, Inc., PRC’s equipment
supplier. Prior to use in the field, the items will be inspected and tested. Any defective material will

be replaced prior to the onset of the sampling event.

All sample containers with the appropriate preservation are prepared by the analytical laboratory
following laboratory procedures, and meet EPA specifications for certified clean containers. All -
containers and coolers are inspected prior to use for packing and shipping samples. Prior to use in the

field, containers will be inspectéd. Any defective material will be replaced prior to the onset of the

sampling event.

Appropriate materials (such as bubble-wrap, plastic bags, and tape) will be available for packing

samples to avoid bréakage during transportation.
4.5 DATA ACQUISITION REQUIREMENTS

Data acquired through the analyses of samples will be reported following formats established by the
CLP method and the PRC SOW, and will be ~reported within the fequired deliverable schedule. All
data from analytical laboratories will be presented in a CLP hardcopy or equivalent data package and in

the electronic data deliverable format detailed in the PRC SOW (PRC 1995).

- A-38



The electrohic data deliverable (EDD) is an ASCII file of the results and sample identification
information downloaded into a specific file structure from the laboratory information managément
system. The EDD is imported into the NAS Alameda database. All data and QC information in the
file must be within the limits established by the PRC SOW for correct transfer of the data from the

laboratory. If an EDD is incorrectly structured, the laboraiory is required to resubmit the data file.

All field data will be recorded on the appropriate field forms for data entry into the NAS Alameda

database. All data entered into the database, either from field forms or imported from an EDD, will be -

reviewed for accuracy.

4.6 - DATA MANAGEMENT

The following sections outline the project data mgnagcment scheme.
v4.6.1 Field'Data Manageme?t

The PRC project manager will be responsible for the review, transfer, and storage of all data collected
in the field for the Sites 4,5, and 14 investigations. Field activities will be documented by the PRC
FTL as described in Section 4.0. All field change request forms and daily field sampling reports will

be filed by the PRC project manager and copies will in included as an appendix to the final QCSR.
4.6.2 Laboratory Data Management

Upon the receipt‘of the samples by the laboratory, the laboratory sample custodian will reconcile the
information on the COC forms with the sample bottles received. The sample custodian will document
any anomalies and report these to the laboratory projvect manéger. Anomalies will be resolved with the
PRC project chemist. The information on the COC forms will then be entered into the laboratory’s
information management system along with the analyses being requested. The proper sample container

labels will be generated and attached to the containers.

Data acquired through the sample preparation, analysis, and reporting processes are tracked using the

laboratory’s information management system. Data are either transferred from the instrumentation
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| electronically to the laboratory’s information management system or qualified personnel enter the data
through terminals. The laborafqry is responsible for tracking all QC measurements along with the

" specific sample-results on a batch basis. - Any QC measurements that exceed the specified QC limits for

the project are documented. QC problems which directly’im;.)act data quality are immediately |

communicated to the PRC project chemist. The laboratory will implement necessary corrective action

which also will be appropriately documented. After all data are collected, reviewed, and approved, the

laboratory will generate an EDD and a CLP data package from the laboratory’s information |

management system and deliver them to the PRC project chemist.

The laboratory project manager is responsible for proper sample handling and documentation that will
allow for the tracking of individual samples from the time of receipt to the submittal of the final data
package and electronic deliverable to the PRC project chemist. Laboratory sample receipt deficiency

reports and non-conformance memos will'be_used by the laboratory to document and disseminate non-

conformance information to the PRC project chemist.

The laboratory is required to maintain the analytical records for a period of 10 years. Data can be

stored in a number of ways, usually including a combination of hard copy and computer tape' backups.

4.6.3 PRC Data Management

The laboratory is responsible for sending a hard copy of the CLP data package and an EDD on
computer diskette to the PRC project chemist. Upon the receipt of the daté package, the EDD is
imported into PRC’s database.  The importing program checks the format and content of the EDD for
compliancé with PRC specifications. Any errors reported by the importing program are thoroughly
investigated. If necessary, the laboratory is requested to regenerate the deliverable. The EDD, as well-
as the hard copy data package, are also checked for completeness. Any missing information in either

the EDD or the hard copy is immediately requested from the laboratory.

Data tables are printed from the database and copies of both the data tables and the hard copy data |
package are sent to an outside party for data validation as described in Section 5.4. The validator then
applies qualifiers or comment codes, as appropriate, to data and marks the data tables for input into the

database. The validator prepares a data validation report and returns the data package, marked tables,

~ and data validation report to the PRC project chemist.
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The PRC project chemist performs a technical review of the data validation report as described in

, S_ection 5.1.3. The data tables are submitted te a dgta entry person for input into the database. The
final version of the data validation-report is generated complete with the analytical tables containing the
appropriate qualifiers and comment codes. This complete data validation package is stored with the
raw analytical data. Copies of all validation report narratives are submitted with the :QCSR. ‘
The PRC project chemist is responsible for the proper handling of the data. At the conclusion of the

- pfoject, the PRC project chemist will prepare a QCSR in support of the report which summarizes the
overall quality of the data and also determines whether the DQOs were achieved. All hard copy data
packages are stored in an off-site storage facility and the final versions of the electronic data tables are

archived onto electronic data diskettes for permanent storage.
5.0 ASSESSMENT AND OVERSIGHT

An assessment evaluates the capability and performance of a measurement system or its components
and identifies problems warranting correction. This section presents the activities for assessing the

effectiveness of the implementation of the QAPP.
5.1 ASSESSMENT

Assessments planned for the Sites 4, 5, and 14 investigations include the following: (1) performance

evaluations, (2) technical systems audits, (3) technical reviews, and (4) field audits.
5.1.1 Performance Evaluations
A performance evaluation includes a review of the existing project and QC data to determine the

accuracy of a total measurement system or 2 component of the system. Laboratory performance

evaluations are conducted routinely by the Navy and PRC. Internal performance evaluations or audits

for the laboratory are described in the laboratory QA pian.
5.1.2 Technical Systems Audit

. A technical systems audit is used to verify adherence to QA policies and standard operating procedures.
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This type of audit may consist of an on-site review of measurement systems, including facilities,
equipment, and personnel. Additionally, procedures for measurement, QC, and documentation may be
evaluated. Technical systems audits are conducted on a regularly scheduled basis, with the first audit

conducted shortly after a system becomes operational.
513 Technical Reviews

Technical reviews are performed on all reports and _deliveraﬁles, including data validation reports and
the QCSR. All data validation reports are reviewed for technical accuracy by a chemist independent
from the data validator. The data validation reports are reviewed for consistency within the project as

well as the overall remedial investigation.
514 Field Audits

A field audit involves an on-site visit by the auditor or auditing team. Items to be examined include the
availability and implementation of approved work procedures; calibration and operation of equipment;
packaging, storage, and shipping of samples; documentation of procedures and instructions; and non-

conformance documentation.

n
[

RESPONSE ACTION

An effective QA program requires prompt and thorough correction of non-conformances affecting
quality. Rapid and effective corrective action minimizes the possibility of questionable data or

documentation. All QA problems and corrective actions will be documented to provide a complete

record of QA activities.
5.2.1 Field Corrective Action Procedures
Corrective action procedures will depend on the severity of the non-conformance. In cases where

immediate and complete corrective action may be implemented by field personnel, corrective actions

will be recorded in the field logbook and summarized in the daily field progress report and site

logbook.
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Aenet

Non-conformances identified during an audit that have a substantial impact on data quality require the
cémpletion of a corrective action memorandum. This memorandum may be completed by an auditor or.
any individual who suspects that any-aspect of data integrity is being affected by a field non-
conformance. The memorandum will include the description of the problem and the required

corrective action. o

Copies of the corrective action memo will be distributed to the project manager, FTL, the project QA
officer, and the project file. ‘The project QA ofﬁ;er will forward the memorandum to the CLEAN II

program manager and the QA program manager as appropriate. Key personnel will meet to discuss the

following:
. Determine when and how the problem developed
. Assign responsibility for problem investigation and documentation
. Determine the corrective action needed to eliminate the problem
. Design a schedule for completion of the corrective action
. Assign responsibility for implementing the corrective action
. Document and verify that the corrective action has eliminated the problem

The person identified as responsible for implementing the corrective action will also be responsible for
completing a follow-up memorandum documenting the completion of the corrective action. The ,
follow-up memorandum will be submitted to the projeét QA officer to evaluate that the solution has
adequately and permanently corrected the préblem. The QA program manager can require data
acquisition to be limite_d or discontinued until the corrective action is complete and the non-
conformance eliminated. The QA program manager can also request the reanalysis of any or all data

acquired since the system was last in control.
522 Laboratory Corrective Action Procedures

The internal laboratory corrective action procedures and a descripti.on of out-of-control situations
réquiring corrective action are contained in the laboratory QA plan. At a minimum, corrective action
will be unplemented when control chart warning or control limits are exceeded, method QC
requirements are not met, or sample holding times are exceeded. Out-of—control situations will be

reported to the project chemist within 2 working days of identification. In addition, a corrective action
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report, signed by the laboratory director or project managers and the laborafory QC coordinator, will
be provided to the project chemist. The corrective action report will include the description of the
problem, the identification of affected samples, and the required corrective action. |

The corrective action procedures require that the laboratory identify all out-of-control situations that
would result in significant amounts of qualified data and perform a corrective action designed to reduce
the amount of qualified data. -This corrective action is often the reanalysis of samples once the cause of

the out-of-control situation has been identified and corrected.
5.3 , REPORTS TO MANAGEMENT

A summary progress report will be prepared on a monthly basis by the project manager and submitted

to the Navy. The report may include the following:

. Audit results, if any audit conducted during the reporting period

. Status of the project

. Problems affecting QA and recommended solutions

. Objectives‘from the previous report that were achieved

. Objectives from the previous report that were not achieved
. Work and objectives planned for the next month

This information will also be required from any subcontractors and will be included in the monthly

status report.

54 - DATA VALIDATION AND USABILITY -

This section provides an overview of the data validation process and how data useability is

documented. The data validation process ultimately enables the reconciliation with the project

objectives.

54.1 Data Review, Validation, and Verification Requirements

Through the data validation process, the data will be evaluated for acceptable quality and quantity,
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based on the critical indicator parameters of PARCC (EPA 1987a). These parameters are discussed in

detail in Section 2.3.

All analytical methods for each SDG will be validated on the basis of the criteria listed in the following:

. “U.S. EPA Contract Laboratory Program National Functional Guidelines for Organic

Data Review” (EPA 1994c)

. “USEPA Contract Laboratory Program National Functional Guidelines for Inorganic

Data Review” (EPA 1994d)

All samples in each SDG will receive a cursory validation review, and, initially, 10 percent of the

samples for each of the analyses ‘performed will receive a full validation review. Table A-13 lists the

cursory validation criteria and the full validation criteria.

TABLE A-13
DATA VALIDATION EVALUATION CRITERIA
: NAS ALAMEDA '
CLP Inorganics (EPA 1994d) CLP Oroanics (EPA 1994¢)

*Holding times
*Calibration (initial and continuing)
*Blanks (method, instrument, and preparation blanks)
Inductively coupled plasma (ICP) interference check sample
*Laboratory control sample
*Duplicate sample analysis
*MS sample analysis
Graphite furnace atomic absorption QC
ICP serial dilution
Sample result verification
*Field duplicates
*Qverall assessment of data for an SDG

*Holding times
GC/MS tuning
*Calibration (initial and continuing)
*Blanks (method, instrument, and preparation blanks)
*Surrogate recovery
*MSMSD
*Field duplicates
*Internal standard performance
Target compound identification
Tentatively identified compounds
System performance
*QOverall assessment of data for an SDG

Note:
single asterisk (*).

" All items listed are evaluated during a full validation review. Cursory review items are indicated by a

After the data have been reviewed, data validation qualifiers will be applied to the analytical results.

Data validation qualifiers are alphabetical characters that are placed next to each reported value that -

corresponds to definitions specified by the functional guide‘lines. Table A-14 lists data validation

qualifiers and their de'ﬁnitions based on functional guidelines (EPA 1994c).
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TABLE A-14
DATA VALIDATION
QUALIFIERS
NAS ALAMEDA

Compound'was analyzed for, but was not detected above the concentration listed; the

U
value listed is the sample quantitation limit.
J Estimated concentration value; the result is considered qualitatively acceptable but
quantitatively unreliable. : .
ur . Estimated quantitation limit; the compound was analyzed for but was considered -
nondetected. :
N An analyte has been tentatively identified; the associated numerical value represents its
approximate concentration.
R The data are unusable (compound may or may not be present). Resampling and
reanalysis are necessary for verification.
No qualifier The data are acceptable qualitatively and quantitatively.
Note:
* EPA 19%c

A QCSR will be generated to summarize the project goals stated in the DQOs and the PARCC criteria.

The QCSR will summarize how well the analytical data support the DQOs. The QCSR will include the

following items:

. Reconciliation with DQOs

. Laboratory data validation summary

. Field screen data summary |

. ~ Limitations on the applicability of the data

. Any quality assurance plan modifications from the work plan
. Field audit report |

*  Any corrective actions performéd ‘

The data validation summary includes a brief description of the results of the data validation process for

" each analytical method; this description consists of the assessment of data quality in terms of the

PARCC criteria. The details of the data validation process for each SDG, along with the validated

analytical results, are included as data validation narratives in an appendix of the QCSR.
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The laboratory will submit analytical reports in hard copy and electronic formats. Both hard copy
repo‘rts and the electronic database reports will be submitted with laboratory qualifiers that are defined
by either the EPA CLP SOW or the laboratory’s standard operating procedures. Data submitted with
CLP or laboratory-defined qualifiers identify items such as (1) nondetected values, (2) values below the
CRQL (considered estimated values), and (3) values with problems during the analysis. Through data
validation, these CLP or laboratory-defined data qualifiers are evaluated for appropria‘teness and
replaced, as necessary, by the functional guidelines data validation qualifiers to notify the data user of
‘the validity of the data. A database program created at PRC will be used to transfer data from the
laboratory by an ASCII-formatted diskette. This datébase allows (1) the data validation qualifiers to be
substituted as necessary for the original laboratory qualifiers, (2) correctidns of detected data errors,

(3) other software to be interféced, and (4) tables to be printed with the validated results in various

formats.

In addition to the analytical results with the associated qualifiers, the printed tables will also include a
comment column. The comment column is used to provide an explanation for any assigned qualifiers.
The alphabetical letters "a" through "h" are used to reference different QC issues that may have
affected the analytical results. Table A-15 lists the associated definitions for these comment codes. .
The comment codes on the analytical tables will provide thé:- réa:&p‘gf ;R;l;l’.l. éﬁ'mﬁiété explanation for -
the qualifier attached to the result. The comment code will also enable the reader to locate a detailed

discussion of the QC issue in the appropriate data validation narrative.

TABLE A-15
DATA VALIDATION -
COMMENT CODES
NAS ALAMEDA
a : Surrogate spike recovery problems
b Blank contamination problems
c ' -MS recovery problems
d Duplicate (precision) problems
e Internal standard problems
f Calibration problems
g . Quantification below the reporting limit
h . Other problems; refer to data validation narrative
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5.4.2 Reconciliation with Data Quality Objectives

The PRC project chemist is responsible for data quality. All data quality issues concerning field
sampling efforts, laboratory analysis, data validation, database management, and data reporting will be

referred to the project chemist. In addition, the projéct chemist will be responsible for the following

data handling procedures:

. - Sorting, binding, and tracking of analytical raw data delivered from the laboratory
. Input of EDD into PRC database and printing of initial result tables
. Reconciliation of sample numbers, field identification numbers, and requested analyses,

based on the work plan, COC, and data package

. Preparation ana shipment of SDGs to data validation s’ervices

. Technical review of data validation reports

. Input of data validation qualifiers into PRC database .

. Preparation of f'mz;l data validation report, including text, sﬁpport'mg documentation,

and final result tables
. Preparation of EDD for input into geographical information system
At the conclusion of the‘ project, the PRC project chemist will prepare a QCSR in support of the
characterization repoft, which summarizes the overall quality of the data and also determines whether

the DQOs of the project were met. In addition, any tabular results required for the characterization

report will be printed and be reviewed for accuracy by the PRC project chemist.
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The Waterloo Profiler™ is a new dirscl-push (DP) groundwater
sampling tool developed by researchers at the Univarsity of
Wataroo in Ontario, Canada’. The Proiiler (patent pancing) is
The only OP tool designed to collect death-discrata groundwater
samples in a single hole with one proke antry. With the ‘Water-
lco Profiler, sits investigators can guickly dalineats veriical
crofilas of contaminants dissolvad in grouncwatar,

Why Vertical Profiling is Necessary

Recent long-tarm natural gradient tracar studies show thatin
most granular aquifars, vary litfe vertical mixing of cantami-
nants occurs as the grouncdwatsr fows aleng its flow path™344,
Dapth-discrata groundwstar sampling (rafarred to as verical
groilling) at thasa sites shows that tha concaniration ¢i dis-
solved orgznic compeunds oitzn varies by several ordars of
magnituds ovar vertical distancas ci cna fcot or less. This
indicatas that significant verical mixing dees net occur in most
snvironmenis; if it did, tha contaminants weuld 2 merz avanly
istitutad and concaniraiicns weuld b2 mer2 unifcrm,

0

Groundwatar mixing, also rafemad o as hydredynamic disg
sicn, is a iuncicn of tha groundwatar vaiccity and the
cisparsivily () of the formaton. Numarical simulaticns of data
ccllected during the natural gradisnt tracer t2sis show hat
verical cispersivity (« ), which centrols verical mixing, is much
lower than was though’t in tha 1870s and 2arly 1680s°. This
exslzains why vary liil2 varicsl mixing of contzminants ceczurs in
naturs, evenin relativaly homogenaous matarials.

If dissolved contaminaticn is highly stratisd. can samgies
collectad from conventional menitering wells provide zn
accurata regrasentation of the true cancentration and disiriou-
tion of contaminants in groundwatar? Tne answeris no. When
a conventional menitoring well is samglad. clean eor slighiy-
contaminatad water is drawn into the well, diluting the sample.
Tharsfore, aven with scraan lengihs as sheri as 3 or 10 faat,
monitering walls yield samples that are compositad ovar the
scrzanad intarval. Thus, high concantraticns of contaminants
prasantin a thin zone —~ and even non-aquecus phasa liquids

INNOVATORS IN DIRECT

o~

CORPORATE HEADQUARTERS - 47 LOUISE STREET, SAN RAFAEL, CALIFORNIA §4901

D PRECISION SAMPLING INC,

SI ON TECHNICAL NOTE No. 5

The Waterloo Profiler™ for Groundwater Samp/i'ng

(NAPLs)} — are significantly diluted in the procass of sam-
pling conventional menitering wells. In some casas, the
contaminaticn can be diluted below the detection limit of the
chamical analytical methed. )

Moreovaer, for non-tiodzgradable cantaminants (lik2 most

“chlorinated solvants and MTBE), if significant mixing with

clean watar does not cccur as groundwater flows in the
subsuriace, the high scluta concentrations in the contami--
nated zone arz maintained. Thus, thin zones with high

Figure 1. Depth-discrate groundwaler samples are crawn
through scre2ned ports in the tip of the sampling tool, The ports
are connected to an intemal ftting inside of the tool (shown at
leR). Stainless steel or Teilen tubing attached to the intemal -
fitting and running inside cf th2 steel pipe conveys the watar
sample to the surface, '

PUSH TECHNOLOGY

800.671.4744
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Figura 2. Pracision’s vibratory sampling rigs quickly advance thz

VWatarfoo Profilar

concenirations of contaminants can flow for graat distancas

without baing dilutad, Ar

faciity —whars datailed verizal monitoring was paiformad - -

idznifiTad a high-strangth corz of contamination that exiands
for

£

over 7 kilomatars®,

Al any contaminatad

sita, inaccurais dalinea-
tion of grouncwatzr

- contamination can havs
tramandous conszs-
quancas. Without an
accurats undersianding
oi ths thus ma;}nituda
and distribution of
contamination, it is not
possible to maks
intalfigent coraciive
‘action decisions:
undsrastimating the
maximum contaminant
concentrations invali-
datss any risk assess-
mant; notidentifying frez
product or localized
contaminant hot spots

ay expossa nearby

receptors to unaccept-
abla risks; and, without
knowing the true

D PRZZISION SAMPLING INC,

nt invastigation at an indusiial

distidution of subsurfaca contamination. itis

impossidle to dasign efective aclive o
passive remeadiation syst

-

ms.

Ragulators and site investigators across

Nerih America are discovering that coilact-
ing multiple, closely-spacead, dapth-discrats
groundwatiar samples - i.2., vartical
groundwater profiling — is nacassary to
daifinz the true extant and distibution of

cissalvad contaminants in tha subsurfzze,

Description and Operation of the

Waterloo Profiler

Tnz Watardoo Profiler coliscts discrata
c_:-réundwa:e.’ samplas from numarous d2pins
iuring 2 single push. Figura 1 shows tha 4o
oi the Waterdoo Profier, which has scraenad
ponts locatad at ha 82 of the tool. The Profiler lip is akached o 3

foot lengths of heavy-duty threadad stea! pié—e that extand to the

ground surfaca. Tha Prafiiaris advanced by pushing. pounding. or
vibraling the stz2l pio2 into tha ground using ons of Prazision's
custom-mada sampiing rigs (Figura 2). Thras-foct langths of pi2
arz continually addad 25 tha tool is 2dvancad deaperinto tha
ground to the first sampling d2pin. Groundwater sampiss ars
conveyed to 2 suriaze via smalFdiamater whing thatis atachad

to a filing insid2 of the Profllar o and passas up through the
g : P P

=(=

—_—
Samo  Percats

hamae veasie
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* Figure 3. Collzcting depth-ciserete groundwater samplzs with the Waterloo Profiler

insidz of tha

thraadad sta2!
pices. Tha

intamal tub= is
mads of eithar
stainless st2=l

or 1eilon to

minimiz2
sorption of
organic
compounds.

At sit2s whars
groundwataris
shallow (i.e.,
less than 25
fest below the
ground
surface),
samples can
be collected
using a
perstalic
suction-lift



pump (’—'igur= 3). Samples are coflectad in 40 m! glass vials
placad in the sampling line, upstream from the peristarﬁc oump.
Positioning the glass vials in the sampling fine upstream from the
pearistaltic pump minimizas the loss of volatile organic com-
pounds (VOCs) sinca the sample is naver-exposed to the -
atmosphsars. However at sites where groundwater has high
concantrations of dissolvad gasas such as carbon dioxide or
methane, prassura changes during sampling can cause bubbling
in the sampla fine as ths dissolved gasas come out of solution.

In such environments,

Figure 4. The naxt sampling dzpth can be any distance below tha

“pravious depth, but usually ranges betwaan 2 and 5§22t deaper.

To prevent the ports from clogging as the tool is pushed through

the sail, deionized watar is slowly pumpead through d'xa inner tube
and out of tha sampling penis as 2 ool is baing advanced. Nota

that only 2 very small amount of water is injectad — typically less

than 10 millitzrs per minwtz - just.enough to kKeep the ports from

bﬁmming plugged. Forinjaction pressures up to approximataly 50

pounds par square inch (psi). e wataris injactad by reversing tha

fiow on the peristattic pump.

VCCs in the groundwa-
tar can pariition into the
bubbles, reducing the
concentration in the
watsr, Arscant study
by Basrg et al..
indicatss that that the
small nagative bias in

samplas colleciad
using a panstaltic
pump is on the ordar of
12% for
tetrachiorozthens ~ I
“(PCE) and 7% for
vichiorozthana (TCAY.

J\'&}.— T

When greater injzclion pressures
ar2 neaded to keep the ports ‘
clzar, an auxifiary high-pressurs,
low-low pump is usad. In addition
to k22ping the pors opan,
injacting DI water whila advancing
the tool purgas the tubing of the
watzer l2ft over from the previous
sampling event This prevants
cross contamination of tha next .
groundwatar sampla,

4
s
[T

Notz that the prassurafiow
rz2lationship of thz injaglion watar’
can b2 monitorad to provida an
indication of the hydraulic

While this aroris not
insigniicant &
advaniagaoibe '1g
abla to dalin2ats the plumas in datail cuiwei As the sampling
bias causad by th2 samplz collecion method, especially whan
the natural varation in the samplés is in the ordar of thrae to four
ordars of magnituda. Navarthalzss, the investigator is cautionad
to b2 awars that negative biasas exist when using peristaltic

-pumg’s, and to considar not only the pariial pressurzs of _cﬁs-
solvad gasas, but also the volatility of the targat analyta, Addi
Yonal discussion of sample bias associated with the Watarlco
Proiiler is prasantad by Pitkin, et aL?,

Whan groundwatar occurs at a depth graater than 25 fest
suction-lit pumps do not work and othar sample callection
- methods are necessary. Currently, a triple-tubs displacement
pump is usad for collecting samples at these depths. Also,
Pracision Sampling and the University of Waterloo arz finalizing
the design of a down-hole bladdar pump that will be used to
‘pump groundwater samples to the surface. Both of these
pumping methods reduca the negative sampling bias assodatad
A suction-liit methods.

Once a sample is collected in the 40 mi vials, new glass vials are
placad in the sample holder and the Profiler is pushed to the next
sampling depth. A picture of the sample holder is shown in '

. DPPECISION SAMPUNG INC.

Figura 4. Botie holdar with three 4C-mi glass sample vials. Peristaltic pump shown at
aghi. 9’0. lar o with intzmal Tedfon tubing shown at 2.

conduciivity of the formation. This
wzy, geologic contacis (i.e., the
contaxt b2owse2n a sand and an undadying clay comining unit) can
b2 accurataly idantiiad as tha profiler ool is ad\;an;ed. '

Once tha tool has ba2n advancad to the naxt sampling deptn, the
flow of the pump is reversed, and groundwater from the aquifar is
again extraciad. Purging of the system is required, sinca the
tubing and ports now contain DI watar that had besn pumped
down through the systam. Purging is considared complata whan
the electrical conductivity of the extacted groundwatar increases
and than stabiizes. Several other chamical paramatars such as
salinity, temperature, pH, and dissolved oxygen (DO) can be
monitorad using in-line sensars mountad in flow-cells in the
sampiing fin2. Once the investigatoris confident that formation
water is being extractad, the 40 ml glass sample vials are removed
and capped, ready to be analyzed by the on- or ofi-sita laboratory.

The primary advantage of the Waterloo Profiler is that becausa
the tubing is purged betwezn samples, several depth-discrete
ground-watar samplas can be collected in one push, without
having to remove, clean, and re-insert the tool. Also, because the
tool can be pushed through dlay and sift beds without plugging, the *
Profiler is ideal for sampling mumple water-beanng zones at sites
with stratified geclogy.
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Figure 5. Map and Sansects from 3 recent site charactanization ar ~iameca Naval Air Siadon in Califernia. Not2 the graat verical variation in the

concentration of cisschred contaminants. 2ven in this homegenacus sanc.

Sealing the Hole Created with the Waterloo Profiler 1) Cnce the last grouncwatar sample. has besan callaciad,
=4

robe holes should be saalad to pravent the holes from beccm- camant ¢r Bantonita grout is gumped down the stesl pice using

a high-prassura grout gump. Onca a critical prassurz is
r2achad. the disposatle tip separatas from the rast of the ieol,
and grout flows out of the pipe into the prabe hole. The grout
is continucusly pumped, filling the probe hole as the pip2 is
ramoved. This ensures that the probe hole is eflectively
saalad. Ratraction grouting using the Waterloo Profiler is much
morz reliable than re-enlry methods used with dther sealed-

screen groundwatar sampling systems?,

ng conduits {or cantaminant migradon. This is especially

- amgoriant at sites whara DNAPL is prasent that could low cewn

the cpen grobe hcles and contaminate deeper aquifers. In most

1omogenaous sands, the sand will collapsé as soon as the

¢ eris withdrawn, rastoring the original permeability of the
formation. However, in other geclogic formations, the soil may
10t collapse, and cther methods of sealing the probe hole arz

" hecassary. The Wateroo Prafiler is equipped with a knock-cut
disposable tip that facifitates reliable retraction grouting (Figurs

3 PRECISION SAMPLUNG INC. u9?




Case Study
The Watadoo Profiler was recently used to delinz2ate the arzaal '
and vertical extant of a plume of chlerinatad organics and
__setroleum hydrocarbons at a portion of Alameda Naval Air
Station in California. The investigation was performead to dafine
the optimum location and depth of an innovative in-situ raactive-
wall funnel and gate remediation systam®, Continuous sail cores
were first collactad with Pracision’s Enviro-Cors system to define
the site geology (the Enviro-Core soil coring systam is described
in Technical Nota # 2). Naxt, depth-discrate groundwatac '
samples were collected with the Wateroo Profiler at 14 lccations
(Figure 3), The locations were along threa transacts drawn
parpéndicular o the presumad plume origntation. Groundwatsr
samgles wera analyzad on-site for chlorinatad organic com-
pounds and petroleum hydrocarbons by GC/MS mathods.

As shewn in Figure 5, Precision’s inves:}gatidn accuratsly
dalineatad the dissolved plume in three dimensicns. The plume
deoas indaad have a very concantrated corz, with concentrations
of vinyl chloride as high as 130,000 mg/, that had been missad
by tha existing conventional menitoring wells. Projecticn of
cencaniration cantours to the ground suriaca shews that the
clume emanatas from a former wasta disposal pit, and ilews to
the west where it discharges into San Francisco ay. Note that
grounc'watar samples collactad from the basa of the aquiar had
much lowar concantrations of all compounds than samples
ccifaciad higher up in the aquiier. This is conclusive evidance

TSy

-

that 2 zool of ONAPL does not cczur aico the Say Mud aguitard

in that part of the sita.

Tha site characizrization was comprahensive and yieldad
accurata data that the invastigaters nesdad lo install the gassive
, ramadialicn systam. Yet, the invastigation was naither lengihy
ncr cosly. Pracision pérformed the antirs invesdgation in 4 days

at a cost slightly under $10,0C0.

Maximum Depth, Productivity, and Limitations
Lixe other direct-push groundwaiar samgling iccels, the Waterico
- Profiler is intendad for use in unconsolidatad sand and gravel
{crmations. The maximum sampling d2pth decends on the site-
speacific scil conditions. In the San Francisco Bay Area, tha
« Prefiler is routinely advancad to depths greater than 50 fest. It
has bean advancad to depths greater than 80 fest near Cape
Canaveral in Florida. In soft clays near Capa Cod. the tcol has
‘besn advancad to depths graatar than 100 feat,

Sample collaction is the most ime-consuming gart of the
_..ration. Advancing the sampling tool usually takas very litile

ime. In coarsa-grained sands and gravels, sample callection

takes less than 10 minutes per sample. In fine- to medium-

3 PRICISION SAMPLING INC,
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grained sand, 20 to 30 minutas is typically requirad to purge
and collect 2 sampla. In sadiment finer than a fine-grained
sand, collecting groundwatsr samples with the Waterico
Orive-Paint Profiler is vary ime consuming and may not be

ecenomically feasibla.
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PRC Environmental Management, Inc. SOP No. 020

Standard Operating Procedure _ Page 1 of 12
: Revision No.: 2
Date of Original Issue: 03/31/91 _ Revision Date: 03/24/92

Title: Well Installation

1.0 BACKGROUND

Well type, well construction, and well installation methods will vary with drilling method, well
utility, subsurface characteristics, or other site-specific criteria. Specifications for well installation will
be identified within a site work plan, sampling plan, or Quality Assurance Project Plan (QAPjP). A
Monitoring Well Installation Record ‘(see Attachment A) will be compieted for each well installed by
PRC. . This standard operating procedure (SOP) discusses general types of wells and minimum

standards for well installation for PRC Environmental Management, Inc. (PRC) projects.

Specific boring protocols are detailed in individual SOPs. Well installation methods will
depend somewhat on the boring method. In turn, the boring method will depend on site-specific

geology and hydrogeology. Boring methods include:

° hollow-stem auger

L cable tool

L rotary (mud, reverse, or air)
. rock coring

) jetting

The hollow-stem auger method is preferred in areas where subsurface materials are
unconsolidated or loosely consolidﬁted and the depth of the boring will be generally less than 100 feet.
This maximum depth is dependent on the aiameter of the augers, the formation characteristics, and
the strength and durability of the drilling equipment. This method is preferred because it is quick and

inexpensive, addition of water into the subsurface is limited, and continuous samples can easily be

_ collected.
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Cable tool drilling is a preferred method when the subsurface contains boulders, coarse gravels,

or flowing sandS, or when the operational depth of the hollow-stem auger is exceeded. This method,

however, is slow.

Rotary methods are generally used when other methods cannot be used. The use of drilling
fluids, or large amounts of watér to maintain an open borehole, and the difficulty in obtaining
representative samples limit this method's utility. However, this method can be used to quickly and
effectively drill deep wells through consolidated or unconsolidated materials. Modifications of this
method such as dual-tube drilling, dill through casing hammers, or eccentric type drill system can

reduce the amount of fluids introduced into the well borehole.

Rock coring is an effective method when drilling in competent consolidated rock. Intact,

continuous cores can be obtained, and limited amounts of fluid are required if the formations are not

fractured.
1.3 DEFINITIONS
None.

1.4 REFERENCES

Driscoll, Fletcher G., 1986. Ground-Water and Wells, 2nd. Edition. Johnsqn Division, St.
Paul; Minnesota, p. 438-442. ‘

National Well Water Association (NWWA), 1989. Handbook of Suggested Practices for the Design
and Installation of Ground-Water Monitoring Wells. NWWA, p. 145-246.
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1.5 - REQUIREMENTS AND RESOURCES
. Monitoring Well
2.0 PROCEDURES

This_seétion details the minimum general monitoring well installation criteria and procedures.
Site-specific geologic regimes may result in departures from this procedure. Specific procedures
should be detailed in a sampling plan, work plan, or QAPjP. Figure 1 shows the typical completed

general monitoring well.

- All wells will be equipped with faciory slotted screen. Casings and screens should be threaded
and flush coupled and wétertight joints should be used. Casings and screens will be selected in
accordance with criteria set forth in Section 2.1. Annular seals are described in Sections 2.2 and 2.3.

General monitoring well installation should follow these steps:

1) Prior to the installation of any casing or screen into the borehole the material should be
decontaminated. PRC SOP No. 002 explains decontamination rationale and '
procedures. '

2) Well casing and screens should be anchored within the borehole using centralizers.

3)  The filter pack and other annular sealing materials should be installed through the auger

stem or borehole casing. A tremie pipe should be used to install this material and a
weighted tape should be used to tamp material. The tremie pipe is slowly
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raised as material is added to the annular space. When wells are constructed in
temporary casing such as hollow stem augers the augers should be lifted when 1 to 2
feet of construction material has accumulated in the annulus. The casing should be
lifted enough so that the accumulated material settles to within 2 to 4 inches of the

bottom of the temporary casing.

4) Screens will be placed within a filter pack. This filter pack will be coristructed in the
manner detailed in Section 2.2 and will extend a minimum of 2 feet above and 2 feet
below the screened interval. :

5) A fine sand collar should be installed to 2 feet above the top of the filter pack.
6 A minirquin 2-foot thick bentonite slurry seal will be placed above the filter pack.

7 A bentonite cement slurry should be pumped through a tremie pipe into the annular
space up to a point appfoximately 2-feet below the ground surface. -

8 A protective outer casing and locking cap should then be placed in the borehole and a
cement surface seal should be installed. The cement surface seal will form a pad

around the monitoring well.

CASINGS AND SCREENS

w
—t

The following procedure should be followed in selecting casings and screens.

The selection of well casing and screen materials must take into account environmental factors
such as: 1) geologic environmént, 2) natural geochemical environment, 3) anticipated well depth, and
4) types and concentrations of known or suspected contaminants. Other non-environmental factors that
“will impact on the material selection include: 1) anticipated life of the monitoring well, 2) drilling and |

installation methods, 3) cost, and 4) availability.
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Inner casings and well screens should be constructed of inert, durable materials. Two
preferred types of casing are stainless steel and polytetrafluoride (Teflon). Epoxy-fiberglass and
polyvinyl chloride (PVC) casing and screen are sound well construction materials in many sampling
environments. Epoxy—ﬁberglass well construction materials are relatively new to the environmental
monitoring field, however, preliminary data suggests they are comparéble to stainless steel but
approximately half the cost. Due to the recent introduction of this material into the groundwater
monitoring field local regulatory authorities should be consulted prior to the use of this material.
Several states, EPA regions, and Army Corps of Engineers Districts are using this material as an

alternative to stainless steel. PVC may be used if the contaminants of interest do not react with PVC or

the well life is expected to be short.

Casing and screen joints should be threaded, and Teflon tape should be used to assure a tight
seal with Teflon or stainless steel components. Epoxy-fiberglass and PVC joints typically are fitted
with rubber O-rings to provide a tight seal. Teflon tape may also be applied to these joints to assure a

prolonged tight seal. Under no circumstances should joints be glued or solvent sealed.

Screens will be factory-slotted. The screen slot size will be dependent on the required flow
rates for the well and the texture of the formation. When sieve analysis information is available for
well packing material, slot sizes should be capable of retaining 90 percent of the filter pack material

(see Section 2.2). When no such information is available a default screen size of 0.01-inches (No. 10

slot) will be used.

Screen length and well diameter will depend on site-specific considerations. These include

intended well use; contaminants of concern, and hydrogeology. Some considerations are as follows:

L Water table wells should have screens of sufficient length and thickness to
monitor the water table and provide sufficient sample volume during high and .
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low water table conditions.

L Wells with low recharge should have screens of sufficient length and wxdth sO
that adequate sample volume can be collected.

] Wells should be screened over short enough distances to allow for monitoring
' of discrete migration pathways. '

L ‘Where light non-aqueous phase liquids (LNAPLs) or contamination in the
upper portion of a hydraulic unit are being monitored, the screen should be set
so that the upper portion of the water-bearing zone is below the top of the

screen.

. Where dense non-aqueous phase liquids (DNAPLSs) are being monitored, the
screen should be set within the lower portion of the water bearing zone, just
above a relatively impermeable lithologic unit.

. The screened interval should not extend across an aquiclude or aquitard.

o If contamination is known to be present and concentrated within a portion of a
saturated zone, the screen should be constructed in a manner that minimizes the
* potential for cross contamination within the aquifer.

e - If downhole geophysical surveys are to be conducted the casing and screen
material must be of sufficient diameter and constructed of the appropriate
material to allow effective use of the geophysical survey tools.

] If aquifer tests are to be conducted in a monitoring well, the slot size must
_allow sufficient flux to produce the required drawdown and recovery. The
diameter of the well must be sufficient to house the pump and or monitoring
equipment, and allow sufficient water flux (in combination with the screen slot
size) to produce the required drawdown or recovery.

- In many instances it may be necessary to isolate stratigraphically higher portions of the
subsurface, during drilling, from the zone being monitored. In these cases special types of drilling may

be necessary.. An example of this is the use of temporary or permanent borehole casing that is
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telescoped to smaller diameters with depth. With this approach, a large diameter casing is installed
through the zone to be isolated and drilling is continued to depth through this casing. If necesséry
additional smaller diameter casing can be installed -to stabilize the formation or isolate progressively
deeper stratigraphic units.: Ahothér alternative involves the drilling of a large diameter bo;ehole to the
base of the zone to be isolated. This borehole is then sealed with a cement-bentonite grout. When the '
grout has cured the well installation borehole is drilled through the grout down to its final completion
_depth. Just as with the casing approach described above progressively deeper units can be isolated by

the grouting of the portion of the borehole which penetrates then advancing the borehole through the

hardened grout.

Prior to installing the éasing and screen they should be fitted with centralizers to assure a
uniform thickness of the annular seals. The annular seél is composed of the filter pack, sand collar,
bentonite seal,énd cement-bentonite grout. The annular seal should have a uniform thickness around
the casing and screen of between two to four inches. Thinner seals increase the possibility that the well
screen may be exposed to the formation, and thicker seals may interfere with the aquifer hydraulics
around the screen. The selection of the centralizer material should be based on the same criteria used
to select the casing and screen material. The centralizers should be spaced at closer intervals for

- smaller diameter casing and screen. Two-inch casing and screen should have centralizers installed

every ten to fifteen feet.

2.2  FILTER PACK .

The filter pack will be composed of chemically inert, uncontaminated material.. The preferred

filter pack material is pure silica sand.

The methods for choosing the filter pack grain size should be clearly outlined in the work plan,

sampling plan, or QAPjP. The filter pack material must be tailored to the formation material. One
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method for choosing the filter pack grain size is based on the method proposed by NWWA (1989).
Using this method, at least one standard sieve analysis of formation material is obtained. The grain
size that retains 70 percent of the material is noted. This grain size is multiplied by a factor of 4 or 6.

The factor of 4 is used for coarse poorly sorted formations, and the. factor 6 is used for fine grained

- well sorted formations. The resultant grain size is used as the 70 percent retained point for the grain

"size of the filter pack. A second more conservative approach is described by Driscoll (1986). In this

approach, the filter pack size is based on multiplying the 50 peréent.retained formation grain size by 2.
If formation particle size distribution infqrmation is not available, an Ottawa grade sand, ASTM C-778
sand, or equivalent can be considered for use. The use of a default size filter pack becomes more
tenuous in increasingly finer grained formations. ‘The uniformity coefficient of the filter pack should

not exceed 2.5. The filter pack should have a finished uniform thickness of 2 to 4-inches.

The filter pack should extend 2 feet above the top of the well screen. A sand collar should be
installed on top of the filter pack. The sand collar should be constructed from a fine silica sand (.0021

to .0041 inch-diameter) and is should extend 2 feet above the filter pack. This sand collar is intended

to prevent intrusion of bentonite and grout into the filter pack.

2.3 GROUT AND CEMENT

A bentonite slurry should be placed in the annular pack for a minimum of 2 feet above the fine
sand collar. This slurry should be mixed at a ratio of approximately 22-pounds of dry bentonite to 7-
gallons of water. This should result in a 10 to 11-pound/gallon slurry. The bentonite slurry will act as’
a formation seal for the monitoring well borehole. A cement and bentonite grout slurry will be placed
in the annular space above the bentonite slurry, generally to a point approximately 2 feet below ground
surface. Sufficient time should be allowed for the bentonite slurfy to gel to a strength able to support
the cement and bentonite gout. When mixing the slurry with a low shear device such as the grout

pump or a drill rig, 30 to 60 minutes of mixing should be conducted prior to placing the slurfy into the
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well annulus. After 30 to 60 minutes of low shear mixing the slurry should be thick enough to support
the cement-bentonite grout. The cement and bentonite grout will consist of mixture of 8-gallons of
water, 5-pounds of bentonite powder, and a 94-pound sack of Portland cement. An alternative cement-
bentonite grout would be a premixed commercially equivalent material. A cement surface éeal will be

placed at the surface. Specific construction criteria may' vary. These should be detailed in the work

plan or QAPjP.

' The bentonite siurry used as a formation seal above the filter pack and sand collar can be
replaced with a seal composed of béntonite pellets or chips. These materials should be added to the
annulus slowly to prevent bridging. Lifts of 3 to 4 inches should be separated by sufficient time to
allow settlement. Past éxperience has shown that natural bentonite chips have slower hydration

characteristics and are not as prone to bridging as formed bentonite pellets.

Bentonite seals are not always appropriate. If they are installed in the vadose zone they may
never fully hydrate or they can dry creating desiccation cracks. Both Situations cause seal failure.
Groundwater with high chloride concentrations or total dissolved solids > 500 ppm may inhibit the full
hydration of the bentonite. This could limit the effectiveness of the annular seal. The case of bentonite
in areas were the seal may be exposed to high concentrations of organic solvents, hydrocarbons,
organic acids, basic and natural polar-organic compounds, and neutral non-polar organic compounds
may result in a sevefal order-of-magnitude increase in the permeability of the seal. Neat cement is an
alternative to bentonite seals given any of the above environmental conditions. Neat cement is a
. mixture of Portland cement (ASTM C-150) and water in the ratio of 5 to 6 gallons of water to 94 Ibs.

of cement. Type I Portland cement is the most commonly used material for this application.

2.4 OTHER COMPONENTS
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The procedures below should be followed under specific circumstances.

Several other well components which may be necessary depending of project specifications are

listed below:

L Locking well caps and outer protective casings. These will be placed on all
completed wells. These can either be above ground or flush mount.

° Bumper posts or well head protection. Protective bumper posts or other types
of protective barriers should be placed around each completed well. ‘

o ‘Grout baskets. Grout baskets may be necessary when drilling proceeds through
voids or open spaces (such as underground mines).

e - Telescoping or conductor casing. Telescoping or conductor casing is used
when wells are drilled to fairly deep depths when drilling proceeds through
several separate saturated intervals, or when drilling through grossly

contaminated intervals.

3.0 OTHER TYPES OF WELLS

This section discusses other types of wells which may be installed in speciai cases. These

include well points, wells installed through multiple saturated zones, and well nests.

3.1 WELL POINTS

Under certain conditions it may be necessary to install well points. These wells are driven
directly into the subsurface. Applications include use as vadose zone monitoring or shallow piezometer

wells. However, the geologic subsurface must be compatible with this method. The utility of this



PRC Environmental Management, Inc. - SOP No. 020

Standard Operating Procedure o Page 11 of 12
Revision No.: 2
Date of Original Issue: 03/31/91 ' Revision Date: 03/24/92

Title: Well Installation

‘method is liinited because the annular space is generally not sealed to the surface. These types of

wells are not acceptable for permanent monitoring well installations and should only be used under

special circumstances.
3.2  WELLS INSTALLED THROUGH MULTIPLE SATURATED ZONES

When wells are installed through multiple saturated zones, special well construction methods
have to be used to assure well integrity and to limit the potential for cross- contamination. Generally,
these types.of wells are necessary if hydraulic units are separated by relatively impermeable layers.

Two procedures which may be used are described below.

The borehole is advanced to the base of the first saturated zone. Casing is then anchored in the
impermeable layer below and grouted to the surface. After the grouting has vcured, a smaller diameter
borehdle is drilled through the grout. This procedure is repeated until the zone of interest is reached.
After this zone is reached, a conventional well screen and riser casing is set. A typical well

constructed in this manner is shown on Figure 2.

Another acceptable procedure involves driving a casing through several saturated layers
while drilling ahead of the casing. This method, however, is not acceptable when a competent aquitard

or aquiclude may be structurally damaged by the driven casing, because this method may result in cross

contamination of two saturated layers.
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33 WELL NESTS

Well nest are installed when several distinct intervals in aquifer are to be sampled at each
groundwater sampling location. These wells can be completed similarly to those described in Section
2.0. These wells can be i_nstalled in a single borehole or in close proximity to each other. When
installing r_hultiple wells in a single borehole, extreme care should be exercised when placing bentonite

slurry seals above the filter packs. These seals must prevent flow between the wells in the single

borehole.
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RESPON SE TO AGENCY COMMENTS ON THE DRAFT FIELD SAMPLING PLAN,

ALAMEDA POINT
ALAMEDA, CALIFORNIA

This document has been prepared in response to the comments on the draft field sampling plan, Alameda
Point provided by Ms. Anna-Marie Cook, Remedial Project Manager, U.S. Environmental Protection
Agency (U.S. EPA), dated November 20, 1997.

U.S. EPA’s comments are presented (verbatim) in bold type, the U.S. Navy’s responses are presented in

regular type.

GENERAL COMMENTS

RESPONSE TO COMMENTS

1. Comment: The rationale for the investigations is not made clear in the document. The

’ purpose of selecting these three sites for further investigation over other
sites at the facility is not identified. There is reference to a workplan
addendum dated March 1997 that may have provided some background
into why investigations are being performed at Sites 4 and 5, and this
information should be summarized in the workplan. An explanation for
further investigations at Site 14 should be provided.
Response: The text has been modified to include a clarification of the purpose of these

investigations. The groundwater at Sites 4 and S have been investigated during
several investigations, which are detailed in the following reports:

« PRC Environmental Management, Inc. (PRC) and James M. Montgomery
(OMM). 1992. “Data Summary Report RI/FS Phases 2B and 3.”

« PRC and Montgomery Watson (MW). 1993b. Phases 1 and 2A Data
Summary Report.” '

o PRCand MW. 1995a. “Data Summary Report Background and Tidal

Influence Studies and Additional Work at Sites 4 and 5.”

« PRCand MW. 1995b. “CTO 260 Remedial Investigation/Feasibility Study
Data Transmittal Memorandum.”

« PRCand MW. 1995¢c. “CTO 280 Remedial Investigation/Feasibility Study
Data Transmittal Memorandum.”

« OGISO Environmental. 1997. “Geochemical Profiling for Definition of

SAALAMEDA\CTO122\LTRRESP.DOC

Chlorinated Solvent Plumes, Sites 4 and 5.”

The results of these investigations indicate that additional investigations must be
performed to assess the lateral and vertical extent of chlorinated solvents prior to
completing the RI/FS for OU-2 (draft Rl due February 1999).



2. Comment:

Response:

The soil and groundwater at Site 14 have been investigated during several
investigations, which are detailed in the following reports:

o - PRC and JMM. 1992.“Data Summary Report RI/FS Phases 2B and 3.”
» PRCand MW. 1995b. “CTO 260 Remedial Investigation/Feasibility Study
Data Transmittal Memorandum.” »

Based on the results of these investigations, additional information is needed
around and beneath the sump prior to completing the RI/FS for OQU-1 (draft RT
due February 1998).

The workplan also discusses investigations performed under an
Environmental Baseline Study for parcels not currently under the IR
program. Since organic contaminants have been identified at some of these
parcels, it would be appropriate to consider placing these parcels under the
IR program.

All parcels under investigation through the Environmental Baseline Survey
(EBS) are being considered for reclassification. A human health risk assessment
is being performed on the data collected during the EBS investigation to aid in
the reclassification of each parcel. Based on the results of the EBS investigation
and the human health risk assessment, it is likely that some parcels may be
placed under the Installation Restoration program.-

SPECIFIC COMMENTS

RESPONSE TO COMMENTS

Introduction

1. Comment:

Response:

SAMALAMEDAVCTO122\LTRRESP.DOC

As stated above, no rationale is given for the limited investigations on the
subject sites. In addition, no reference is made to the previous
investigations that precipitated the investigation at Site 14. It would be
helpful to state which OU’s these sites are in and when the RI’s are due that
will present the results of these investigations.

The text has been revised to include the following:

“The focused investigations at Sites 4 and 5 are being conducted based on the
findings from work completed under Contract Task Order (CTO) 260 (1995) and
CTO 107, Mod 21 (1997). The results of the investigations completed under
CTO 260 (1994-1995) and CTO 107, Mod. 21 (1996-1997), indicated that data
gaps were still present in the chlorinated solvent plumes detected at Sites 4 and
5.” This information must be evaluated prior to the completion of the RI/FS for
OU-2 (draft RI due February 1999).

“The sump investigation at Site 14 is being conducted based on the findings
from work completed under CTO 260 (1994-1995) and CTO 121 (1992-1993).
The results of the investigations completed under CTO 260 (1994-1995) and



2. Comment:

Response:

Site 4 Investigation

3. Comment:
R_esponsé: ‘

4. Comment:
Response:
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CTO 121 (1992-1993) indicated that additional information is needed regarding -
the area in the vicinity of the sump. This information must be evaluated prior to
the completlon of the RI/FS for OU-1 (draft RI due February 1998) ?

The last paragraph of Section 1. 0 states that mformatlon from these
investigations will be used to determine remedial methods, namely
bioremediation. Perhaps what is meant is that this information will be used
in the RI/FS to evaluate which remedial actions are best suited to the site,
and among those likely to be evaluated will be bioremediation. It would be
beyond the scope of this document to decide on any remedial methods at
this time.

The text has been modified to read as follows:

“The Navy will use the data from these investigations to (1) evaluate the vertical
and lateral extent of the chlorinated solvent plume in groundwater at Sites 4 and
5, (2) develop a conceptual model of contaminant distribution, and (3) gather
subsurface information to incorporate into the RI/FS process.”

It would be helpful to see on a figure where the plating, metal stripping, and
blasting operations were located within the building to demonstrate
proximity to the known plume.

Figures 2-1, 2-2, and 2-7 have been modified to provide the approximate
location of the former plating shop, solvent cleaning shop, weld shop, machine
shop, blast shop, and NDI shop inside Building 360

A brief explanation as to why the data indicate an increase in TCE
concentrations from 1989 to 1997 and indicate no concentrations of TCE or
vinyl chloride in 1991 and 1992 should be included.

The text has been reworked to include more detail in the discussion of the

Description and History section for Site 4. The plume maps in the report are
based solely on the 1997 groundwater investigation (OGISO 1997).
Groundwater samples containing trichloroethene (TCE) were collected from
groundwater monitoring wells MW360-01 through MW360-04 during the 1989
investigation, from completely separate locations in 1991 and 1992
(groundwater grab samples from soil borings), from all on-site groundwater
monitoring wells in 1994, and from discrete depths during the 1997
investigation. The only information that can be related is the analysis of the
groundwater samples collected from groundwater monitoring wells MW360-01
through MW360-04. The concentration of TCE in these wells has generally
decreased over this period. The concentration of TCE in MW360-04 has
increased; however, TCE has not been detected in monitoring well M04-06
(located east of MW360-04). If this investigation indicates that the volatile
organic compound (VOC) plume extends southeast toward MW360-04, this area
will be investigated. The analytical results for the 1989 investigation are



provided in the Phases 1 and 2A Data Summary Report (PRC and MW 1993b)
and the analytical results for the 1994 investigation is provided in the CTO 260
Remedial Investigation/Feasibility Study Data Transmittal Memorandum (PRC

- and MW 1995b) and the CTO 280 Remedial Investigation/Feasibility Study

5. Comment:
Response:

6. - Comment:
Response:

7. Comment:
Response:

Site 5 Investigation

8. = Comment:

Response:
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Data Transmittal Memorandum PRC and MW 1995c).

Section 2.3 discusses the presence of elevated levels of solvents in an
unidentified well on the eastern (upgradient) side of Building 360. Please
identify the well and data in question and discuss if an additional
upgradient source exists in the area.

The well in question is MW360-04. The response to Comment 3

provides details regarding the previous sampling results for this well. An
upgradient source has not been identified; however, all data generated from the
RI, including this investigation, will be discussed in the RI report for OU-2
(Draft RI due February 1999).

An increase in TCE concentrations with depth indicate the potential for
DNAPL. This possibility and the means of determining their presence
should be discussed.

The text has been modified as follows to indicate that dense non aqueous-phase
liquid (DNAPL) is present at Site 4.

“Based on the information collected during the March 1997 groundwater
investigation, it appears that the chlorinated solvent plume is moving vertically
as well as laterally. This indicates the possibility of the presence of dense
nonaqueous phase liquid (DNAPL).”

Section 2.4 discusses the “rules” for lateral sample collection during the
sampling event. It is unclear whether additional sampling points outside of
the grid would be installed if the analytical results indicated that the plume
continued off the grid or if only the indicated sampling points would be
used. Please clarify. :

The text has been modified to include the following statement:
“If chlorinated solvents are detected in the samples collected from the borings

located at the outer limits of the grid, north-south and east-west grid lines will be
added in order to assess the extent of the chlorinated solvent plume.”

A figure should be prqvided that indicates the location of operations
(potential sources) inside the building.

. Figures 3-1, 3-2, and 3-8 have been modified to provide the approximate

location of the former plating shop, selective plating shop, wastewater treatment
area, hazardous storage area, and battery storage area, all of which were located



in and around Building 5.

Section 3.2 discusses groundwater flowing “concentrically” from the

--southeastern corner of Building 5. Please give a brief summary of the

9. Comment:
Response:

10. Comment:
Response:
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conditions that may be contributing to apparent radial flow, i.e. the
possibility of a broken water line to the south of the building, the presence
of a potentially leaking sewer beneath the middle portion of the building
and the existence of sheet piling at the north edge of the Seaplane Lagoon.

The text has been modified to include the following hydrogeologic discussion:

“Based on the June 1997 groundwater monitoring event, the depth to
groundwater in the Site 5 monitoring wells ranged between 4.21 and 6.11 feet
below mean low low water level (MLLW). The shallow groundwater appears to
flow northerly, away from Building 5; however, the hydraulics beneath Building
5 are difficult to understand. The difficulty is due to several factors that appear
to influence groundwater flow in the vicinity of Site 5. These factors include (1)
the presence of sheet pilings located on the northern side of the Seaplane Lagoon
(located south of Building 5); (2) the presence of water bodies north, south, and
west of the site; (3) potentially leaking water supply, sanitary, and storm sewer
lines creating local areas of elevated water table; and (4) the utility trenches
beneath and adjacent to Building S intercept the shallow groundwater, providing
a path of preferential flow. The groundwater in the second water-bearing zone
(SWBZ) appears to converge along an axis coinciding with the approximate
location of an east-to-west trending paleochannel. Additionally, groundwater in
the first water-bearing zone (FWBZ) and SWBZ near the southern portion of
Site 5 appears to be tidally influenced based on the fluctuations in static
groundwater levels in the monitoring wells. The time for a rise in the static
groundwater level of Site 5 wells is delayed, probably due to the presence of the
sheet pilings.”

This information differs substantially from the draft work plan. Due to the need
for a detailed groundwater hydrology discussion, 1997 groundwater elevations
and flow maps were used to describe groundwater flow conditions. The report
containing this information has not, to this date, been submitted.

Figures 3.5 through 3.7 indicate the potential for contamination outside of
the proposed sampling grid on the south side of the building. Will sampling
continue to the south beyond the grid if contamination is indicated in this
area?

The text has been modified to include the following statement:

“If chlorinated solvents are detected in the samples collected from the borings at
the outer limits of the grid, north-south and east-west grid lines will be added in

" order to assess the extent of the chlorinated solvent plume.”
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11. Comment:
Response:

12. Comment:
Response:
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The Navy proposes to plug any sump drain that may be discovered during
cleanout of the sump. It-would not be appropriate to plug any drain
without first identifying the location and destination of any such drainpipe.
Once identified, the soil surrounding the outlet-from the drainpipe should
be sampled appropriately to determine if it poses a continuing source of
contamination. :

The text has been modified to include the.following paragraph:

“In addition, the cleaning of the sump will reveal if a drain exists at the bottom
of the sump. If a drain exists, the drain cover, if any, will be removed and a
temporary plug will be inserted approximately 1 foot into the drain pipe. The
drain outfall will be located, if possible, and investigated. If the outfall opens
directly to the atmosphere, a sample will be collected from just below the
outfall.” :

The technical aspects of the Quality Assurance Project Plan (Appendix A)
and the Standard Operating Procedures for well installation (Appendix B)
appear adequate.

* Comment noted.
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