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1 Introduction

This report presents the procedures and results of the Site Investigation (SI) of SWMU 6—
Building V-28 Waste Disposal Pit at Naval Station Norfolk (NSN), Virginia. The scope of
work for this investigation is documented in the NSN Final Work Plan SWMU
Supplemental Investigation (CH2M HILL, August 1999), and Draft Work Plan for
Supplemental Investigation at SWMU 6 (CH2M HILL, July 2001) submitted to Naval
Facilities Engineering Command (NAVFACENGCOM) LANTDIV as part of Navy Contract
N62470-95-D-6007, Navy Comprehensive Long-Term Environmental Action Navy
(CLEAN), District I1I, Contract Task Order 0131.

The location of SWMU 6 relative to the Base is presented in Figure 1-1. The facility and site
background as well as a summary of previous investigations are presented in Section 1 of
this report. Section 2 documents field investigation activities including sampling
methodology and locations. Section 3 provides information on the physical characteristics of
NSN and SWMU 6. Section 4 presents the SI results, including a characterization of
environmental media contamination. Section 5 summarizes the SI results and provides
recommendations for further action.

1.1 Facility and Site Background

NSN is located on 4,631 acres of land directly northwest of the City of Norfolk, Virginia. The
facility is bounded on the north by Willoughby Bay, on the west by the Elizabeth River, and
on the south and east by the City of Norfolk. Mason Creek forms a portion of the facility’s
eastern boundary (see Figure 1-1). NSN includes approximately 4,000 buildings and an
airfield. The Base’s western portion is a developed waterfront area that contains piers and
facilities for loading, unloading, and servicing naval vessels.

Land use surrounding NSN is industrial and residential. The waterfront area south of the
Base provides shipping facilities for several large industries. Residential land use is located
to the south and east of the Base. Willoughby Spit, a low-density residential area located
northeast of the Base, is also used for recreational activities.

NSN provides shore facilities and logistics support for U.S. military vessels and aircraft. In
support of the Base’s mission, NSN provides housing; hospital care; recreation, and training
for military personnel; provides supplies to the fleet; serves as a repair site for aircraft, navy
vessels, and associated equipment; and is used for the transport, disposal, and recycling of
wastes generated at the Base and at other federal facilities within a 50-mile radius.

SWMU 6, the Building V-28 Waste Disposal Pit, is located in the north-central portion of
NSN, as shown in Figure 1-1. The unit consisted of an in-ground tank, located outside the
former building V-28 Plating Shop. The tank was reportedly 30 gallons, composed of
fiberglass-reinforced plastic (FRP) or ceramics, and utilized to store rinse water from a
vibratory finisher and adjacent rinse sink. According to the RCRA Facility Assessment
(RFA), this rinse water was characterized as dirty water with some nontoxic metal shavings
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1—INTRODUCTION

(A. T. Kearney, Inc., March 1992). Additional information was gathered from a former
facility wastewater handler with knowledge of the V-28 unit. The employee indicated that
the tank had no outlet and was routinely pumped for wastewater treatment and offsite
disposal.

During the Confirmatory Investigation (CH2M HILL, November 1996), the waste disposal
pit was characterized as 3 ft in diameter and 5 ft deep with a metal cover and contained
approximately 6 in. of clear water with a slight oily sheen. The unit is no longer active and
the closure reportedly occurred during basewide UST closure activities.

1.2 Previous Site Investigations

This subsection summarizes previous efforts to characterize the site. The results and
conclusions of previous investigations at SWMU 6 are documented below.

1.2.1 Radium Decontamination and Close-Out of Building V-28

As a result of the past manufacturing of luminescent dials, radium contamination was
found to be present in several rooms and a sanitary sewer pipe in building V-28. In 1994,
OHM conducted a remedial action at building V-28 (OHM Remediation Services Corp.,
1994) that consisted of the removal of radium-contaminated floor, wall, and ceiling surfaces.
In addition, the radium-contaminated sanitary sewer piping leading from the second floor
to underneath the first-floor slab was removed. During the remedial action, radiation air

monitoring and sampling were conducted until the measurements were below regulatory
limits.

1.2.2 Relative Risk Ranking Study

In 1995, Baker Environmental, Inc., conducted a Relative Risk Ranking (RRR) study that
included SWMU 6 (Baker Environmental, Inc., January 1996). During the investigation, one
subsurface soil and one grab groundwater sample were collected utilizing a Geoprobe and
analyzed for VOCs, SVOCs, metals, and cyanide. Groundwater samples were compared to
the National Primary Drinking Water Maximum Contaminant Levels (MCLs), and USEPA
Region III Risk Based Criteria (RBCs) for tapwater. Soil samples were screened against the
residential soil RBCs.

Figure 1-2 details the sampling locations and exceedances from the RRR study. The soil
analytical results showed that no metals or organic compounds were detected above the
residential soil RBCs. However, the groundwater results indicated an RBC exceedance for
trichloroethene and iron as well as an MCL exceedance for cadmium. In addition, the
chromium concentration exceeded both the RBC and MCL.

1.2.3 RCRA Closure Investigation

A metal plating shop was formerly located in the northwest corner of Building V-28.
O’Brien & Gere completed a RCRA Closure Investigation of the plating shop in March 1996.
The investigation identified elevated levels of several metals, including chromium and
cadmium. In addition, the demolition of the plating shop in 1998 identified elevated levels

1-2 WDC030060004.ZIP/KTM



1—INTRODUCTION

of metals in the subsurface soils. As a result, the soils were excavated and removed from the
site. Building V-28 was demolished in 1998.

1.2.4 Confirmatory Investigation

A Confirmatory Investigation (CH2M HILL, November 1996) was conducted in 1996 to
confirm the presence of contamination and potential exposure pathways associated with
SWMU 6. Groundwater samples were compared to the MCLs, and tapwater RBCs. Soil
samples were screened against the residential soil RBCs. The sampling locations and
exceedances of the screening criteria are shown on Figure 1-3.

1.2.4.1 Groundwater

Ten groundwater samples were collected utilizing a Geoprobe during the Confirmatory
Investigation and analyzed for VOCs, SVOCs, pesticides/PCBs, and TAL metals and
cyanide. The analytical results indicated that no pesticides/PCBs were detected in
exceedance of the screening criteria. However, the organic constituents 1,1-dichloroethene,
bis(2-ethylhexyl)phthalate, and napthalene exceeded the RBCs. The concentrations of
1,1-dichloroethene and bis(2-ethylhexyl)phthalate also exceeded the MCLs. The metals
analytical results showed that arsenic, chromium, and cadmium concentrations exceeded
both the MCLs and RBCs. In addition, beryllium concentrations exceeded the MCLs at one
location and iron concentrations exceeded the RBCs. However, the dissolved concentrations
of both beryllium and chromium did not exceed the screening criteria. Furthermore, the
concentrations of lead exceeded the Federal Action Level at the majority of the sample
locations.

1.2.4.2 Soils

Two subsurface soil samples were collected from SWMU 06 during the Confirmatory
Investigation. The samples were collected at 6 to 8 ft below ground surface (bgs) and
approximately 3 ft downgradient of the waste pit. Samples were analyzed for VOCs,
SVOCs, pesticides/PCBs, metals, and cyanide. There were no exceedances of the residential
soil RBCs for any of the analyses.

WDC030060004.ZIP/KTM ) 1-3
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2 Site Investigation

This section outlines the scope and rationale for the field activities conducted in association
with the SI at SWMU 6. CH2M HILL initiated the SI field activities described in this section
during September 1999. The SI field activities included the collection and analysis of
groundwater samples as well as the installation and the subsequent sampling of monitoring
wells. This section also documents the approaches used during the investigation to
characterize the site hydrogeology.

2.1 Investigation Methodology

Investigation methods implemented for the field investigations are documented below.

The work plans (CH2M HILL, August 1999, July 2001) document the general approaches
and sampling rationale used for the investigation. The objectives of the additional
investigations at SWMU 6 were to (1) characterize the source and downgradient extent of
VOCs and metals previously detected in the groundwater, (2) evaluate if contaminants
could reach ecological receptors in Willoughby Bay, (3) better define the groundwater flow
conditions in the shallow aquifer including assessing the tidal influence on shallow
groundwater flow, and (4) assess if the deep groundwater has been impacted.

2.1.1 Direct Push Technology (DPT)

In September 1999, 16 DPT borings were advanced to collect groundwater samples, which
were analyzed for VOCs and dissolved TAL metals. The DPT data was intended for use as a

screening tool to guide the placement of permanent monitoring wells. Figure 2-1 ﬂluctrates
the DPT boring locations.

2.1.2 Monitoring Well Installation

Based on the DPT analytical results, six shallow monitoring wells and one deep monitoring
well were installed at SWMU 6 to characterize the hydrogeology and extent of groundwater
contamination at SWMU 6. The wells were also installed in order to assess any potential
human health or ecological risk associated with groundwater at the site.

All monitoring wells were installed through 4 %-in. ID hollow-stem augers (HSAs). Split
spoon samples were collected at approximately 5-ft intervals to characterize the lithology of
the aquifer. All newly installed monitoring wells were constructed of 2-in. ID Schedule 40
PVC casing and 0.010-in.-slot 10-ft screens. The shallow monitoring wells extended from 5
to 15 ft bgs, and the deep monitoring well was screened from 59 to 69 ft bgs. Figure 2-2
illustrates the locations of the monitoring wells.

Monitoring wells were installed and developed in accordance with SOPs described in the
Master Project Plan (CH2M HILL, October 1997). All monitoring wells were developed by'a
combination of surging and pumping to remove fine-grained material that could enter the
well screen. The vertical elevations of the ground surface, the top of PVC casing, and the top

WDC030060004.ZIP/KTM ) 2-1




2—SITE INVESTIGATION

of well mount for all new and existing monitoring wells were surveyed using a global
positioning system (GPS). Appendix A presents the soil boring logs and well construction
diagrams for the monitoring wells at SWMU 6.

2.1.3 Monitoring Well Sampling

The initial round of groundwater sampling was performed in January 2000, and a second
round was collected in June. Samples were analyzed for VOCs, TAL metals (total and
dissolved), and cyanide.

During summer 2001, the Tier 1 Partnering Team became aware that the waste pit might
have been used to dispose of radionuclides associated with the manufacture of luminescent
dials. Additional sampling rounds were conducted in September 2001 and February 2002 to
determine the presence and speciation of any radionuclides at the site. In addition, the Tier I
Partnering Team joint scoped the collection of natural attenuation parameters to evaluate if
the organic contaminants will decay under site conditions.

During each sampling event, water levels in the wells were recorded. This data, in
conjunction with survey data, was used to develop groundwater-elevation contour maps.
Section 3.2 presents a discussion of this data.

22 WDC030060004.2IP/KTM
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3 Physical Characteristics

This section presents general information regarding the environmental setting of NSN,
including information on climate and meteorology, topography, surface drainage, soils,
geology, and hydrogeology.

3.1 Regional and Basewide Physiography, Surface Water
Hydrology, and Climate |

Four major surface water features surround the greater Norfolk area: the James and
Elizabeth Rivers and Willoughby and Chesapeake Bays, all of which are tidal. The reported
100-year static water flood elevation throughout the Base is 8.5 ft above mean sea level.
Portions of the Base adjacent to Willoughby Bay and the Elizabeth River are within the
100-year floodplain.

The upper layer of soils at the Base generally consists of fine sands and silts 20 to 40 ft thick,
characterized by low-to-moderate permeability. This layer of soils is typically underlain by
relatively impermeable sediments composed of silt, clay, and sandy clay. Together, these
strata have a combined thickness of approximately 60 ft. The average permeability of soils in
the City of Norfolk is less than 2.5 in. per hour.

The topography of NSN is nearly level. Surface elevations at the site range from sea level to
heights of 15 ft, found in the central section of the Base. NSN is located in the outer Atlantic
Coastal Plain Physiographic Province, which is characterized by low elevations and gently
sloping relief. The Base is underlain by more than 2,000 ft of gently dipping sandy
sediments, ranging in age from Recent to Lower Cretaceous.

The uppermost geologic unit is the Columbia Group, which is approximately 60 ft thick and
composed of Holocene deposits and undifferentiated Pleistocene deposits. Below it lies the
Chesapeake Group, the uppermost unit of which is the Yorktown Formation. It is capped by
the Yorktown confining unit that separates the Columbia aquifer from underlying
Yorktown aquifer. The Chesapeake Group is composed of several additional older
formations that comprise deeper aquifers and confining units.

Two significant shallow aquifer systems in the area are the Columbia aquifer, located in the
upper 20 to 40 ft of the Columbia Group, and the underlying Yorktown Aquifer.

The Hampton Roads Area has a maritime climate characterized by long temperate summers
and mild winters. The average annual temperature is 60.7° Fahrenheit (F). July is the
warmest month, with temperatures averaging 78.7°F, whereas January is the coolest, with
temperatures averaging 43.1°F. Freezing temperatures are infrequent in the region.
Precipitation averages 43 in. annually and is evenly distributed throughout the year. A
slight increase in precipitation occurs between June and August due to the prevalence of
convective thunderstorms. The average annual snowfall is 8.8 in. Winds are generally in the
easterly direction and moderate, ranging from 6 to 11 knots.

WDC030060004.ZIP/KTM 31




3—PHYSICAL CHARACTERISTICS

3.2 Site Groundwater Flow

During each sampling event, water levels in the wells were recorded. These data (Table 3-1),
in conjunction with survey data, were used in the development of groundwater elevation
contour maps. Due to the site’s proximity to the Bay, it was expected that groundwater flow
would be to the northeast. The groundwater contour map for January 2000 (Figure 3-1)
confirms that the groundwater flow direction is to the northeast towards Willoughby Bay.
However, the May 2002 (Figure 3-2) groundwater contour map shows that the groundwater
flow is to the northwest. In addition, the groundwater elevation data from the June 2000,
September 2001, and March 2002 sampling events also indicate that groundwater flow is to
the northwest. The difference in groundwater flow direction between the sampling events
may be attributed to seasonal variations or an unknown influence that has affected the flow
since January 2000. The gradient at the site is gentle, at 3.2 x 103 and groundwater is
encountered at 4 to 6 ft bgs. A comparison of the groundwater elevation at MWO01D and
MWO1S indicates that vertical groundwater flow is down into the Yorktown aquifer.

3.3 Site Geology

The site’s subsurface is comprised of fine- to medium-grained sands that grade into
medium- to coarse-grained sands at approximately 5 ft bgs. The confining unit of the
Yorktown aquifer was encountered at a depth of approximately 50 ft bgs and consisted of
sandy silts with some shell fragments. Immediately beneath this confining layer, the
material consisted of dense, silty fine sands. There was little debris observed in the site’s
soils and therefore, no evidence of the subsurface disposal of solid materials.

3-2 V WDC030060004.Z1P/KTHM



Table 3-1
Groundwater Elevations
SWMU 6
Naval Station Norfolk

Date January 2000 June 2000 September 2001
Groundwater Groundwater
TOC elevation | Depth to Elevation Depth to | Groundwater | Depth to Elevation

Well Number (fyrn Water (ft)* ()~ Water (ft)* | Elevation (ft)*~| Water (ft)* (fy~n
WIWO1 S 6.95 4.63 2.32 4.56 2.39 4.63 2.32
IMWO1D 6.96 NM NM 5.34 1.62 NM NM
fIMW02S 6.92 4.64 2.28 4.23 2.69 4.5 2.42
{IMW03S 6.99 4.65 2.34 4.79 2.2 4.86 2.13
IIMW04S 8.36 5.82 2.54 5.9 2.46 6.08 2.28
IMWO05S 8.24 5.69 2.55 5.75 2.49 5.96 2.28
IMWO06S 8.28 5.7 2.58 5.58 2.7 5.96 2.32

Date March 2002 May 2002
Groundwater
TOC elevation | Depth to Elevation Depth to | Groundwater

Well Number (i~ Water (ft)* (fr)ra Water (ft)* | Elevation (ftH)**
MWQ1S 6.85 4.68 2.27 4.54 2.41
{tMWO1D 6.96 NM NM 5.79 1.17
l MW02S 6.92 4.36 2.56 4.19 2.73

MWO03S 6.99 4.9 2.09 4.72 2.27
fIMwW04S 8.36 6.02 2.34 5.81 2.55
{(MWO05S 8.24 5.97 2.27 5.73 2.51
[IMWO06S 8.28 5.98 2.3 5.71 2.57

*Depth to water = feet below measuring point
MFeet Above Mean Sea Level
TOC - Top of Casing
NM - Not Measured

WDCO030060004.ZIP
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4 Results from Site Investigation

This section discusses the analytical results of the groundwater samples collected during the
SL The results were compared to the MCLs, and tapwater RBCs. A summary of this
screening is provided below.

4.1 Analytical Results

4.1.1 Direct Push Technology Data

In 1999, 16 grab groundwater samples were collected and analyzed for VOCs and dissolved
metals. The exceedances of the screening criteria are shown in Figure 4-1 and Table 4-1. The
raw analytical data is provided in Appendix B, Table B-1.

4.1.1.1 Volatile Organic Compounds

The groundwater analytical results for organic compounds indicate that there were RBC or
MCL exceedances of 1,1 dichloroethene (1,1 DCE), trichlorethene(TCE), vinyl chloride,
chloroethane, tetrachloroethene (PCE), and 1,4 dichlorobenzene. The results are
summarized below:

* 1,1 DCE concentrations exceeded the RBC limit of 0.044 pug/L in the majority of the grab
groundwater samples collected northwest of SWMU 6 (DW02, DW04, DW05, DW08,
and DW(9).

* TCE concentrations exceeded the RBC limit of 0.026 ug/L in all grab groundwater
samples (with the exception of DW16 located slightly upgradient of SWMU 6). In
addition, the TCE levels exceeded the MCL of 5 ug/L in the four downgradient samples
collected closest to SWMU 6 (DW02, DW03, DW04, and DWO05).

* Vinyl Chloride was detected in DW08 at 1.6 ug/L and DW09 at 11 pg/L exceeding the
RBC of 0.015 pg/L for each sample and the MCL of 5 pg/L in DW09.

* PCE in DW07 and DW12 exceeded the RBC of 0.36 ug/L at levels of 1.1 ug/L and
0.85 pug/L, respectively.

» Isolated exceedances in grab groundwater samples collected at SWMU 6 include
chloroethene and 1,4-dichlorobenzene. Chloroethane was detected at 4.8 pg/Lin DW09
exceeding the RBC of 3.6 pg/L. 1,4-Dichlorobenzene exceeded the RBC of 0.47 ug/L in
DWO01 at 1.4 pg/L

4.1.1.2 TAL Dissolved Metals

The dissolved metals results showed that there were exceedances of the screening criteria
for the following constituents: arsenic, antimony, cadmium, and chromium. The results are
summarized below:
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4—RESULTS FROM SITE INVESTIGATION

e The concentration of antimony exceeded the RBC (15 pg/L) and MCL (6 ug/L) with a
range of 11 ug/L to 218 pg/L at four locations north and east of SWMU 6.

e The concentration of cadmium at location DW07 exceeded the RBC (18 ug/L) and MCL
(5 ng/L) with a value of 31.4 ug/L.

¢ Chromium concentrations exceeded both the RBC (110 ug/L) and MCL (100 pg/L) at
four locations with a range of 158 ug/L to 1440 pg/L. The exceedances occurred within
one pocket located north of SWMU 6, proximal to the sewer line.

e Arsenic concentrations exceeded the RBC (0.045 pg/L) at seven locations throughout the
site with a range of 2.8] ug/L to 10.1 ug/L. The arsenic concentration at DW16 also
exceeded the MCL of 10 pg/L.

4.1.2 Monitoring Well Data

Two rounds of monitoring well data were collected in January 2000 (Round 1) and June
2000 (Round 2) and the groundwater samples were analyzed for VOCs, TAL metals (total
and dissolved), and cyanide. Additional sampling rounds were conducted in September
2001 (Round 3) and March 2002 (Round 4) for natural attenuation parameters and
radionuclides. The exceedances are summarized in Figure 4-2 and Table 4-2. The raw
analytical data is provided in Appendix B, Table B-2.

4.1.2.1 Volatile Organic Compounds

The groundwater analytical results for organic compounds indicate that there were RBC or
MCL exceedances of 1,1 dichloroethene (1,1 DCE), trichlorethene(TCE), bromodichloro-
methane, vinyl chloride, chloroethane, chloroform, tetrachloroethene (PCE), ethylbenzene,
benzene, and 1,4 dichlorobenzene.

The most widespread VOC contamination was associated with three organic compounds:
1,1 DCE, TCE, and vinyl chloride. Each was detected above its respective RBC in at least five
of the seven wells sampled. These constituents were also detected above their RBCs in two
of the three farthest downgradient wells during at least one sampling round. However, the
only organic compound that exceeded the MCL in the downgradient wells was vinyl
chloride at MWO03S.

A comparison between the rounds of sampling indicates that the overall levels of VOCs
decreased over time in downgradient wells MW01S, MW02S, MWO03S, and MW04S.
However, the VOC concentrations at MWO05S and MWO06S (the monitoring wells located
closest to SWMU 6) tended to remain relatively consistent between sampling rounds. A
summary of the exceedances for each parameter is provided below:

*» Rounds 1 and 2 indicate 1,1 DCE concentrations exceeding the RBC limit of 0.044 ug/L
in each monitoring well sample with the exception of NBW06-MWO1S located directly
north of SWMU 6. Results from Round 4 indicate 1,1 DCE concentrations of 0.33 ug/L at
MWO05S and 7.2 pg/L at MWO06S exceeding the RBC of 0.044 ug/L in each location and
the MCL of 7 pg/L in MWO6S.

e TCE concentrations exceeded the RBC of 0.026 pug/L or the MCL of 5 pg/L in MWO3S,
MW04S, MWO05S, and MWO06S during the first two rounds of sampling. The fourth
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4—RESULTS FROM SITE INVESTIGATION

round of samplings indicated RBC exceedances in MW04S, MWO05S, and MWO06S at
concentrations of 0.35 ug/L, 1.8 pg/L, and 2.2 ug/L, respectively.

Vinyl chloride detections exceeded the RBC of 0.015 ug/L or the MCL of 2 pg/L in all
groundwater samples with the exception of MW055 and MWO01D. Vinyl chloride
concentrations at MWO01S and MWO02S exceeded the RBC with levels of 0.15 pg/L and
0.46 pg/L during the first round of sampling only. Detections of vinyl chloride at
MWO03S, MW04S, and MW06S exceed both the RBC and MCL in one or more rounds of
sampling.

Chloroform was detected in MWO01D (Round 1), MWO05S (Round 2), and MWO04S(Round
4) at concentrations of 9.9 ug/L, .21 ug/L, and 2.4 pg/L exceeding the RBC of 0.15 pg /L.

PCE was detected during the second round of sampling in MWO04S at 1 pg/L and in
MWO05S during the second and fourth rounds of sampling at 5.5 pg/L and 1.9 pg/L
exceeding the RBC of 0.63 ug/L or the MCL of 5 ug /L.

Isolated exceedances include chloroethane, bromodichloromethane, ethylbenzene,
benzene, and dichlorobenzene. Chloroethane was detected at 11 pg/L and 3.8 pg/Lin
MWO03S during the first and second rounds of sampling exceeding the RBC of 3.6 ug/L.
Bromodichloromethane was detected at 0.6 pg/L in MWO04S exceeding the RBC of

0.17 pg/L. Ethylbenzene was detected during the first round of sampling in MWO03S at
13 pg/L exceeding the RBC of 3.3 ug/L. Round one sampling at MWO03S also indicated
detections of benzene (2 pug/L) exceeding the RBC of 0.32 pg/L and 1,4 dichlorobenzene
(30 pg/L) exceeding the RBC of 0.47 pg/L.

4.1.2.2 TAL Dissolved Metals

The groundwater analytical results for dissolved metals showed exceedances of the
screening criteria for antimony, cadmium, chromium, and thallium. A data comparison of
Rounds 1 and 2 data indicates that the dissolved metals concentrations tended to increase at
downgradient wells MWO01S, MWO04S, and MWO05S. However, the dissolved metals
concentrations at MWO03S remained relatively consistent and those at MW02S tended to

decrease between the sampling rounds. A summary of the dissolved metals data is provided
below:

Antimony exceeded the RBC (15 pg/L) and MCL (6 ng/L) at MWO5S during both
Round 1 and 2 with concentrations of 10.4] ug/L and 21.9 ug/L, respectively.

Cadmium exceeded the MCL (5 pg/L) at one location (MW04S5) in Round 1 and two
locations (MW045 and MW05S) in Round 2. The cadmium concentrations ranged from
5.6 to 25.7 pug/L. The highest concentration of cadmium at MWO04S also exceeded the
RBC of 18 ug/L.

Chromium exceeded the RBC (110 pg/L) and MCL (100 pg/L) at MWO05S in Round 2
and MWO01D in Round 1 with concentrations of 115 pug/L and 128 ug/L, respectively.

Thallium exceeded the RBC (2.6 pg/L) and MCL (2 pg/L) at MW02S, MW03S, and
MWO05S with concentrations of 4.8 ug/L, 5.3 pg/L, and 5.5 ug/L, respectively. Thallium,
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4—RESULTS FROM SITE INVESTIGATION

although detected above the screening criteria at three locations in Round 1, was not
detected in any groundwater samples during Round 2.

4.1.2.3 TAL Total Metals

The groundwater analytical results for total metals indicated exceedances of the screening
criteria for antimony, cadmium, chromium, lead, and thallium. A data comparison of
Rounds 1 and 2 indicates that the total metals concentrations tended to increase at
downgradient wells MWO01S, MW04S, and MWO05S. However, the total metals
concentrations at MWO06S remained relatively consistent and the concentrations at MW02S
and MW03S tended to decrease between the sampling rounds. In addition, zinc and lead
exceedances were observed in the total metals but not the dissolved metals analysis,
indicating that these constituents may be the result of suspended solids and are not site
related. A summary of the total metals data is provided below:

¢ Antimony exceeded the RBC (15 pug/L) and MCL (6 ug/L) at MWO05S during both
Round 1 and 2 with concentrations of 7.9] ug/L and 22.7 ng/L, respectively.

e Cadmium exceeded the MCL (5 pg/ L) at MW04S in Round 1 and Round 2 with
concentrations of 7.6 pg/L and 25.7 pg/L, respectively. The Round 2 concentration also
exceeded the RBC of 18 ug/L.

* Chromium exceeded the RBC (110 ug/L) and MCL (100 pg/L) at MWO05S in Round 2

' with a concentration of 136 ug/L. An RBC exceedance was also observed at MWO01D in
Round 1 with a concentration of 128 ug/L. Hexavalent chromium samples were also

. collected during Round 1. Hexavalent chromium was only detected in MW05S witha
concentration of 120 ug/L that slightly exceeded the RBC of 110 pg/L.

* Lead exceeded the Federal Action Level (15 ug/L) at MW02S (51.6 pg/L) in Round 1 but
was nondetect in Round 2. :

¢ Thallium exceeded the RBC (2.6 pg/L) and MCL (2 pg/L) at MW03S with a
concentration of 4.9] pg/L. However, thallium was not detected in any groundwater
samples during Round 2.

4.1.2.4 Natural Attenuation

Natural attenuation parameters (methane/ethane/ethene, Total Organic Carbon (TOC),
ferrous iron, nitrate, sulfate, sulfide, chloride, and alkalinity) were collected during

Rounds 3 and 4 of the SIin an effort to determine if biodegradation of the organic chemicals
is occurring at the site.

The natural attenuation parameters are shown in Table 4-3 and discussed below:

¢ During the biodegradation of chlorinated hydrocarbons chloride is released into the
groundwater. The concentration of chloride progressively increases downgradient of
SWMU 6. The wells closest to SWMU 6 (MW05 and MWO06) showed a chloride
concentration range of 15.9 to 21.4 mg/L; however, the wells furthest downgradient of
the waste pit (MWO01, MW02, MWO03) had a chloride concentration range of 832 to
288 mg/L. In addition, the downgradient wells demonstrated a significant increase in
chloride between the sampling rounds. However, due to the location of the high
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4—RESULTS FROM SITE INVESTIGATION

chloride levels proximal to the bay, any increase in chloride from biodegradation cannot
be differentiated from the potential impact of saltwater intrusion.

¢ The pH of groundwater has an effect on the presence and activity of microbes in the
groundwater. The pH at the site ranges from 7.01 to 8.82 and is within the optimal range
for biodegradation.

* The Oxidation-Reduction Potential (ORP) indicates the tendency of a solution to accept
or transfer electrons (a necessary process in the biodegradation of organic compounds).
The ORP at the site is relatively low with measurements ranging from 264 to 178 mV,
indicating that the reductive potential favors biodegradation.

¢ Dissolved oxygen (DO) is used by microbes for the biodegradation of organic carbon.
DO fluctuates across the site and between sampling rounds indicating that no clear
trend can be established with regard to the DO levels impacting biodegradation.

* Once the DO has been depleted by microbial activity, nitrate may be used for
biodegradation. For reductive biodegradation the nitrate levels must be less than
1 mg/L. Nitrate levels are consistently below this level indicating that conditions are
favorable for biodegradation.

e Ferrous iron, sulfate, and organic carbon are fuel sources for the biodegradation process.
The concentrations of organic carbon and ferrous iron are too low and the concentration
of sulfate is too high to support the microbial breakdown of organics at the site.

e Ethane, ethene, and carbon dioxide are the end daughter products of the breakdown of
chlorinated organic compounds. The relatively low levels of these parameters indicate
little biodegradation of the organic constituents at the site.

e The presence of methane in groundwater indicates the biodegradation of hydrocarbons.
The methane levels fluctuate across the site and no clear trend can be established.

There is some evidence that natural attenuation is occurring at the site. The pH, ORP, and
nitrate measurements indicate that conditions may be favorable for biodegradation. In
addition, the concentrations of daughter products such as vinyl chloride and chloroethane
are elevated in the downgradient samples. It is likely that natural attenuation is occurring at
the site from a combination of biodegradation, dilution, and dispersion of the VOC
contaminant plume.

4.1.2.5 Radionuclides

Radionuclide samples were collected in Round 3 and 4 of the SI. Based upon the previous
information, the radionuclides at the site may have originated from the manufacture of
luminescent dials. The most prevalent radioactive materials used in this process are radium
and tritium. The Round 3 sampling consisted of tritium and gross alpha-beta testing. The
gross alpha-beta testing was used to determine the bulk presence of radioactive material but
not the speciation. However, tritium is not detected by the gross alpha beta screening;
therefore, specific tests were conducted for tritium. The Round 3 testing results showed that
no tritium or gross alpha radiation was present at the site. However, gross beta levels were
detected in all of the shallow monitoring wells (with the exception of MWO01S) with a range
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4—RESULTS FROM SITE INVESTIGATION

of 2.8 pCI/L to 16.1 pCI/L. These levels are below the MCL level of 50 pCI/L for beta
activity.

As a result of the Round 3 testing it was concluded that tritium was not present at the site.
However, the gross beta detects indicated that some radionuclides were present. Therefore,
in Round 4 gross alpha-beta tests were again conducted to determine the consistency of the
activity at the site. Because tritium was not detected at the site, it is likely that any
radioactive material disposed as a result of the manufacture of luminescent dials would
consist of radium. Therefore, total radium and radium 228 were analyzed to evaluate the
presence and speciation of any radium at the site. The analytical results for Round 4 again
show no detections for gross alpha activity. In addition, no radium 228 was detected at the
site. Total radium was detected at 0.59] pCI/L at well MWO02S and gross beta levels were
detected in all of the shallow monitoring wells with a range of 6.2 pCI/L to 20.4 pCI/L.
However, the gross beta activity levels were below the MCL of 50 pCI/L. Currently, there is
no RBC or MCL standard for total radium; therefore, the results were compared to the
Virginia Groundwater Standard (VAGS). The total radium detect was well below the VAGS
of 5pCI/L.
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Table 4-1

Direct Push Exceedances

SWMU 6

Naval Station Norfolk

Station ID MCL- NBWOS-DWO1 | NBW0s-DWO02 | NBWos-DWo03 | NBW0s-DWO04 | NBWO0S-DWO5 | NBW0S-DWO6 | NBWOS-DW07 | NBW0S-DWO08 | NBW0S-DWO09 | NBWO0G-DW10 NBWOB-DW11 NBWOG-DW12
Sample ID RBC-Tap (1) G’°“'(“’)Wa'e’ NBW0B-DWO1 | NBW0s-DWO02 | NBWo6-DW03 | NBW06-DWO04 | NBWOS-DWO5 | NBW0S-DWOS | NBW0s-DWO7 | NBWos-DWos | NBWOs-DW09 | NBW06-DW10 | NBWO0S-DW11 | NBWO0G-DW11P | NBW0G-DW12
2

Sample Date 09/29/99 09/29/99 09/29/99 09/29/99 09/29/99 09/30/99 09/30/99 09/30/99 09/30/99 09/30/99 10/01/99 10/01/99 10/01/99
IChemical Name

Volatile Organic Compounds (UG/L)

1,1-Dichloroethene 0.044 7 iU 5 iU iU 1y 1U i1y 11U
1,4-Dichlorobenzene 0.47 75 1U 1U 1U 1U 1U 11U 1y 1U 1U 1U 1U iU
llchioroethane 36 -] 24 1ud 1 Ud 1Ud 1 UJ 1UJ 1UJ 0794 1UJ 1Ud 1 U 1UJ
Tetrachlorosthene 0.63 5 0.15 J 1U 1U 0.25J 0.33 J 1u 1U 1U 1U 1U 1U

[Trichloroethene 0.026 5 i 4

Vinyl chioride 0.015 2 1U 1U 1U 1U 1y 1U 1U 1y 1U 1U
Dissolved Metals (UG/L)

Antimony 15 188 428 68 B 618 578 328 298 488 57 B 218

Arsenic 0.045 1 24U 24U 24U 24U 24U 24U 24U

[cadmium 18 5 32U 320U 32U 32U 32U 32U 6.4 U 32U 32U 32U 32U 32U
llchromium 110 100f| 488 15 2.3 U 23U 23U 288 230 23U 57 B
Notes:

B - Possible blank contamination.

J - Analyte Present. Reported value may not be accurate or precise.

U - Not detected
R - Unreliable result

Shaded cells represent exceedances of one or more of the screening criteria.
Each screening criterion has been assigned a reference number listed in parantheses in the column header. The reference number
is used to identify specific criteria exceeded in a particular sample.

Reported value may be biased low.
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Table 4-1

Direct Push Exceedances

SWMU 6

Naval Station Norfolk

listation 1D moL-  |.NBWOS-DW13 NBW0B-DW14 NBWO05-DW15 | NBW06-DW16
Sample 1D RBC-Tap (1) G'°"'(‘§)W3‘ef NBW06-DW13 | NBW06-DW14 | NBWOS-DW14P | NBWO06-DW15 | NBWOS-DW16
Sample Date 10/01/99 10/01/99 10/01/99 10/01/99 10/01/99
liChemical Name
“Volatile Organic Compounds (UG/L)
{1,1-Dichloroethene 0.044 7 iU 1U iU 1U iU
“1,4—Dichlorobenzene 0.47 75 1U 1U 11U 1U 1U
flchtorosthane 36 -] 1ud 1UJ 1UJ 1UJ 1UJ
ITetrachIoroethene 0.63 5 0.61J 0.43J 0.46 J 1U 1y
I [Trichloroethene 0.026
Vinyl chioride 0.015
IIbissolved Metals (UGL)
Antimony 15 < | 42 8B 378 53B 328
Arsenic 0.045 10} 24U 24U 24U 24U
flcadmium 18 s 32U 32U 32U 32U 32U
llehromium 110 100} 23U 23U 23U 23U 23U
Notes:

B - Possible blank contamination.

Shaded cells represent exceedances of one or more of the screening criteria.

J - Analyte Present. Reported value may not be accurate or precise.

U - Not detected
R - Unreliable result
Reported value may be biased low.

used to identify specific criteria exceeded in a particular sample.

Each screening criterion has been assigned a reference number listed in parantheses in the column header. The reference number is
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Table 4-2
Monitoring Well Exceedances
SWMU 6
Naval Station Norfolk

Istation 1D NBWOS-MWO1D ] NBWOS-MWO1S NBWO6B-MWO02S NBWO6-MWO03S

"Sample D RBC-Tap (1) MCL-Groundwater (2} | NBWO6-MWO1D-RO1 | NBWOG-MWOID-RO2 | NBWOS-MWO1S-ROT | NBWOG-MWO1S-R02 | NBWO6-MW02S-ROT | NBWOS-MW025-R02 | NBWOS-MW03S-P-ROT | NBWOS-MWO3S-RO1 | NBWO6S-MW03S-P-R02 | NBWOG-MWO03S-R02
[[sampte Date 01/07/00 06/19/00 01/07/00 06/19/00 01/07/00 06/19/00 01/07/00 01/07/00 06/19/00 06/19/00
[chemical Name

[Volatite Organic Compounds (UG/L)

1,1-Dichloroethene 0.044 11U 1y 1U 1y 1y
1,4-Dichlorobenzene 047 1y iU 11U 1U 11U 11U 1U
Benzene 0.32 014 1U 1y iU 0.14 J 1U
Bromodichioromethane 0.17 1U 1y 1uU 1U 1y 1U 1U 1Y
Chioroethane a6} 1u 334 1u 1UJ f 1y 1Ud
iChloroform 0.15| 1y 1y 1U 1u 1U 1u 1U 1Y
Eihybenzene 3.3 1u 1u 1U 1y iU 1U 1y
Tetrachloroethene 0.63] 5 023 J 1y 1y 1y 1y 14 1uU 1U 1U 1y
Trichloroethene 0.026} 5 1U 1U 1y 1U iy 1U iU
Vinyl chioride 0.015 2 1U 1U 1U 1U 1U

ITotal Metals (UG/L)

Antimony 15 el 14U 24U 14U 24U 24U 14U 14U 24U 24U
Arsenic 0.045 10 29U 288 29U 15U 258 29U 29U 1.5U 1.6 8
Cadmium 18 34U 38U 34U 38U 34U 38U 34U 34U 38U 38U
Chromium 110 1 39U 22U 39U 51.1 39U 34B 3B 39U 39U
Chromium (hexavalent) 0.1 ~ 0.01 U NA 0.01 U NA 001U NA 001 U 0.01 U NA NA
lLead - 15 248 13U 16U 13U 6.6 8B 1.6 U 16U 13U 13U
[Thallium 26 2 38U 468 38U 598 38U 578 - 3] 38U 45U 45U
#Dissolved Metals (UG/L)

Antimony 15 &l 1.6J 24U 14U 24U 194 24U 234 194 24U 24U
Arsenic 0.045 10 29U 154 29U 15U 188 29U 29U 1.9 B 15U
Cadmium 18} ! 38U 34U 38U 34U 38U 34U 34U 38U 38U
Chromium 110 39U 22y 39U i 45B 39U 224 22U 39U 33U
[Thallium 2.6 78 : 38U 45U 45U 38U 758 558
Notes: -

NA - Not Analyzed

J - Analyte Present. Reported viaue may not be accurate or precise.
L - Reported value may be biased low. Actual value expected to be higher.

U - Not Detected.

B - Possible blank contamination

R - Unreliable result.

Shaded cells represent exceedances of one or more of the screening criteria.

Each screening criterion has been assigned a reference number listed in parantheses in the
column header. The reference number is used to identify specific criteria exceeded in a
particular sample.
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Table 4-2

Monitoring Well Exceedances

SWMU 6

Naval Station Norfolk

{[station 1D NBWOB-MWO04S NBWOS-MWOSS

llsample ID RBC-Tap (1) MCL-Groundwater (2) | NBW06-MWO03S-P-R04 | NBWO06-MWO03S-R04 | NBWO0S-MWO4S-RO1 | NBWO06-MWO4S-R02 | NBWOS-MWO4S-R04 | NBWOS-MWOSS-R01 | NBWOS-MWO5S-R02 | NBWOG-MWO5SS-R04
|[sample Date 03/11/02 03/11/02 01/07/00 06/19/00 03/11/02 01/07/00 06/19/00 03/11/02
llchemical Name

Ivolatile Organic Compounds {UG/L)

1,1-Dichlorosthene 0.044 7 1U

1,4-Dichlorobenzens 0.47 75 NA

Benzene 0.32 5 0214 0214 1U 1y 1y 1ty 1U 1ty
liBromodichioromethane 0.17] 80 1y 1y 1u 1U 1u 1u 1u
ichiorcethane 36 - 1.9 2 1u 1ud 1y 1u 1uy 1u
fenlorotorm 0.15 80 1u 1y 1U 1y 1U 1u
[Ethylbenzene 33 700 1u 1u 1u iU iU 1y 1y 1U
[Tetrachloroethene 0.63 5| iU iU 0.55 J 1U 1y

[Trichloroethene 0.026 5 1Y 11U

[Vinyl chioride 0.015 2 1U 1y 1U
ITotal Metals (UG/L)

Antimony 15 3] NA NA 264 24U NA

Arsenic 0.045 10 NA NA 29U 358 NA 29Uy 1.88 NA
{Cadmium 18 5 NA NA v NA 3.4 U 38U NA
fichromium 110 100] NA NA 224U 39U NA 68.9 NA
Hchromium (hexavatent) 0.11 - NA NA 001U NA NA NA NA
Lead - 15 NA NA 16U 13U NA 16U 13U NA
[Thallium 2.6 2 NA NA 38U 66 B NA 38U 45U NA
Dissolved Metals (UG/L)

Antimony 15 5] NA NA 43J 24 U NA

Arsenic 0.045 10 NA NA NA

Cadmium 18 5 NA NA NA

Chromium 110 100] NA NA 22U 39U NA

Thallium 2.6 2 NA NA 38U 56 B NA

'Notes:

NA - Not Analyzed

J - Analyte Present. Reported vlaue may not be accurate or precise.

L - Reported value may be biased low. Actual value expected to be higher.

U - Not Detected.
B - Possible blank contamination
R - Unreliable result.

Shaded cells represent exceedances of one or more of the screening criteria.

Each screening criterion has been assigned a reference number listed in parantheses in the
column header. The reference number is used to identify specific critetia exceeded in a

particular sample.
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Monitoring Well Exceedances

Table 4-2

SWMU &

Naval Station Noifolk

{[station 1D NBWOS-MWO6S
{ISample ID RBC-Tap(1) | MCL-Groundwater (2) | NBWOG-MWOSS.ROT | NBWOG-MWOSS-ROZ | NEWOG-MWOSS-Ro4
{isample Date 01/07/00 06/20/00 03/11/02
ifchemical Name
i
Ivolatile Organic Compounds (UG/L)
1,1-Dichloroethene 0.044
1,4-Dichlorobenzene 0.47, 75 1U 1U NA
iBenzene 0.32 5| 1y 11U Ty
liBromodichloromethane 0.17] 80 1U 1U 1u
lichtoroethane 3.6 - 1u 1 1U
jichioroform 0.15 80 1U 1y 1U
Ethylbenzene 3.3 700 11U iU 1U
[Tetrachloroethene 0.63} 5 1U 0.19 J 11U
[Trichloroethene 0.026]
Vinyl chloride 0.015
[Total Metals (UG/L)
HAntimony 15| [ 14 U 24U NA
Harsenic 0.045| 10) 29U 15U NA
liCadmium 18} 5 34U 38U NA
Ichromium 110 100 22U 9.3 NA
fichromium (hexavatent) 0.11 - 001U NA NA
lLead - 15 16U 13U NA
Thallium 2.6 2 38U 59B NA
IDissolved Metals (UG/L)
Hantimony 15| 6 14U 24u NA
enic 0.045 10 29U 278 NA
admium 18] S| 34U 38U NA
fichromium 110} 100| 3B 39U NA
[fThaitium 2.6} 2 38U 5B NA
Nates:

NA - Not Analyzed

J - Analyte Present. Reported viaue may not be accurate or precise.

L - Reported value may be biased low. Actual value expected to be higher.

U - Not Detected.
B - Possible blank contamination
R - Unreliable resuit.

Shaded cells represent exceedances of one or more of the screening criteria.

Each screening criterion has been assigned a reference number listed in parantheses in the column header,
The reference number is used to identify specific criteria exceeded in a particular sample.
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Table 4-3
Natural Attenuation Parameters
SWMU 6
Naval Station Norfolk

IiStation ID

NBWO0S-MWOIS

NBWOS-MW02S

NBWOS-MWQ3S

NBW06-MWO04S

NBWO0S-MWO5S

NBWOE-MWO06S

NBWO6-MWO5S5-R03

NBWOS-MW05S-R04

NBWOS-MWO06S-RO3

NBWO0E-MWO6S-R04

NBWOG-MW02S-R03

NBWOS-MW025-R04

NBWO6-MW03S-R03

NBWO06-MW03S-P-R04

NBWO6-MWO03S-R04

NBWO6-MWG4S-P-RO3

NBW0S-MWO04S-R03

NBWOBS-MWO04S-R04

lisample 1D
lisample Date

NBWO0s-MWO01S-R03
09/19/01

NBWOS-MWO01S-R04
03/11/02

09/19/01

03/11/02

09/19/01

03/11/02

03/11/02

09/19/01

09/19/01

03/11/02

09/19/01

03/11/02

09/19/01

03/11/02

iChemical Name

IWet Chemistry (MGAL)

Atkalinity

Carbon dioxide

IChloride

uElhéne

fethene

Ferrous iron

pMethane

Nitrate

1.00E-03 U

NA

Nitrite

[suitate

[suiride

Ih'oal organic carbon (TOC)

05U

3B

Nol

NA - Not Analyzed
J - Analyte Present. Reported viaue may not be accurate or precise.

L - Reported value may be biased low. Actual value expected to be higher.
U - Not Detected.

B - Possible blank contamination

R - Unreliable resuit.

158

1.00E-03 U

01U

1u

0728

0.002U

5B

0.002

1.00E-C3 U

NA

1y

1.00E-03 U

NA

14 B 158

ALY [ ARY

0.002 U

0.002 U

698

0.002 U

0.002 U

1B

0.002U

0.002 U

28

0.002 U

01y 01U

1y

058 |

1B 3B

01U ARV

14U

1.00E-03 U
005U

NA NA

1y
2B

1.00E-03 U

1.00E-03 U

1.00E-03 U

1.00E-03 U

005U

0.05 U

0.05 U

0.1 U

1U

9.30E-04 B
NA

10

198

01U

1u

2B

2B |

078]

2B

1.00E-03 U

NA

28

1.00E-03 U

LAY

11U
38

Field Parameter

Units

NBWO06-MWO02S

NBW06-MWO03S

NBW06-MW04S

NBW06-MW05S

NBWOS-MWO06S

NBW06-MWO1S

INBW06-MW01S-R03

NBWO06-MWO01S-R04

NBW06-MW02S-R03

NBW06-MW02S-R04

NBW06-MWO03S-R03

NBWO06-MW03S-R04

NBWO06-MW04S-R03 NBWO06-MWO04S-R04

09/19/2001

03/11/2002

09/19/2001

03/11/2002

09/19/2001

03/11/2002

09/19/2001

03/11/2002

NBWO06-MWO05S-R03

NBWOG-MW055-R04

NBWO0s-MW06S-R03

NBW06-MW06S-R04

09/19/2001
8.02

03/11/2002
7.01

09/19/2001
87

03/11/2002
8.07

PH

PH

8.1

7.33

8.82

7.73

7.92

7.18

7.96

724

0.66

217

06

1.99

25

225

0.2

242

1

326

3

1.9

-89

Dissolved Oxygen

¥ |4

-197

-264

178

-65

-162

-182

-64

34

-48

79

WDCO30060004.21P




Fie Path: v:\18gi\nsn\figures\swmu 08 apr

NBW06-DW08 Criteria Conc.
VOCs (UGIL)
1.1-Dichloroethene RBC- Tap 0.15J NEBWO6-DW07 Criteria Conc.
Tnchlomethene RBC-Tap 0.87)
Vinyl Chioride RBC-Tap 16 VOCs (UG/L)
Dissolved Metals (UG/L) Tetrachbroethene RBC Tap 11
/ Arsenic RBC-Tap 33 Trichlorethene REC Tap 084
/ NBWO06-DW 06 Criteria Conc. Dissolved Metals {UGIL)
/ Antimony RBC-Tap/MCL 21.2J
/ VOCs (UGIL) — Cadmium RBC-Tap/MCL 31.4
/ Trichloroethene RBC-Tap 0.2J NBWOE-DW09 Criteria Cone. Chromium RBC Tap/MCL 263
,_, VO Cs (UGIL)
,". 1,1-Dichloroethene RRC- Tap 074
/ Chioroethane RBC- Tap 48
/ Tiichloroethene RAC-Tap 12
/ Vinyl Chloride REC- Tap/MCL 1
/
u;‘ i i
;‘,f NEWO6-DW05 Griteria P NBWO 6-DW10 Criteria Conc.
VOCs (UG/L) vocs (ue/L)
/ 1,1-Dichloroethene RBC-Tap 0.32J) Trichloroethene RBC-Tap 2
/ Trichloethene RBC-Tap/MCl 59
/ Dissolved Metals (UG/L)
/ Arsenic RBC-Tap 3l
/ Chromium RBC-Tap/MCl 158
/ Approxi Location of T o
. iteria Conc.
Industrial Was ter Sewer e
Trichlomethene RBC-Tap 021
NBWO 6-DW04 Criteria Conc. Dissolved Metals (UGIL)
i RBC T: i
/ VOCs (UG/L) Arsenic ap 3.3J
1,1-Dichloethene RBC-Tap 19
Trichloroethene RBC Tap/MCL 15
Dissolved Metals (UG/L)
Arsenic RBC-Tap 28J
Chromium RBC Tap/MCL 1,440
NBWO 6-DW12 Criteria Conc.
VOCs (UG/L)
V4 Tetrachloroethene RBC-Tap 0.85J
Trichlomethene RBC-Tap 0.55J
Dissolved Metals (UG/L) -
Antimony RBG-Tap/MCL 218 Shoreline
NBWO 6-DW02 Criteria Conc Arsenic RBC-Tap 334
VOCs (UG/L)
1,1-Dichlomethene RBC-Tap 0.24)
Trichlomethene RBC Tap/MCL 6.1 {15
Dissolved Metals (UGIL) W
Chromium RBC-Tap/MCL 274 ™~
NBW06-DW 13 Criteria Conc. Q
VOCs (UG/L)
Trichloroethena RBC Tap 21
NBWO 6-DW03 Criteria Conc. 9
VOCs (UG/L)
Trichloroethene RBC Tap/MCL 20
SWMU 06y NBWO6-DW 14 Criteria Cone.
T o~ ® VOCs (UG/L)
Trichlomethene RBC Tap 2
NBWO0E-DW 16 Criteria Conc. /—0
Dissolived Metals (UG/L) NEWO 6-DW O o e
Arsenic RBC-TapMCL 10.1J
VOCs (UG/L)
1,1 -Dichloroethene RBC-Tap 0.25J
1,4-Dichlorobenzene RBC-Tap 14
NBWO 6-DW15 Criteria Conc. Trichloroethene RBG-Tap 0.89J
VOCs (UG/L) \Silﬂ.ﬁc.'f&‘ﬂemu (UGIL) bk -
IS
E::Lol\;.;iml\:gzls (UsIL) = . ot v i
Antimony RBC-Tap/MCL 24 4] Arsenic RBC-Tap 36J 0
Figure 4-1
LEGEND Zx SWMU6
. . - Grab Groundwater Sampling
r r dwater Locations RBC-Tap: EPA Region Il Risk Based _Cnterla for tap water. . N ?
0 Grab Groun MCL-Groundwater: Maximum Contaminant Level for federal drinking water standards. Locations and Expeedances
B Buildings J - Reported result may not be accurate or precise 0 40 80 Feet Naval Station Norfolk
— e Norfolk, Virginia
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NBWO 6-MW03S Criteria Conc,
VOCs (UG/L)
1.1-Dichloroethene RBC-Tap 0.17J, ND, NA, ND
1,4 -Dichlorobenzene RBC-Tap 30, ND, NA, ND
Benzene RBC Tap 2,NE, NA, NE
Chbrosethane RBC Tap 11J, 3.8J, NA, NE
Ethylbenzene RBC-Tap 13, ND, NA, ND
Trichlowethene RBC Tap 0.23J, ND, NA, ND
Vinyl Chioride RBC-Tap/MCL 18, 18, NA, 20
Total Metals (UG/L)
Thallium RBC Tap/MCL 49J, ND, NA, NA
Dissolved Metals {UGIL)
Thallium RBC Tap/MCL 53J, ND, NA, NA

NBWO6-MW04S Criteria Conc.
VOCs (UGIL)
l13.,“‘I37Din:cm?hrloethentc-zm RBC-Tap 0.76J, 1.3, NA, ND
modichloromethane RBC-Ta|
Chloroform RBC Tap ND. ND. NA 2.4)
Tetrachloroethene RBC-Tap NE, 1, NA, ND
Trichloroethene RBC-Tap 14,22, NA .35)
Viny| Chloride RBC-Tap/MCL 71,73, NA 3.7
Total Metals (UGIL)
Cadmium RBC-Tap/MCL 7.6, 257, NA, NA
Dissolved Metals (UG/L)
Cadmium RBC-Tap/MCL 7.6,21.7, NA, NA

NBWO 6-MW05S Criteria Conc.
VOCs (UG/L)
1,1-Dichloroethene RBC-Tap 0.7J,1.5, NA, .33
Chloroform RBC-Tap ND, .21J, NA, ND
Tetrachloroethene RBC-Tap/MCL ND, 55, NA, 19
Trichlomethene RBC-Tap/MCL 12,52, NA 18
Total Metals (UGIL)
Antimony RBC-Tap/MCL 7.9J,22.7, NA, NA
Chromium RBC-Tap/MCL NE, 136, NA, NA
Chromium (hexavalent) RBC-Tap 120, NA, NA, NA
Dissolved Metals (UG/L)
Antimony RBC-Tap/MCL 10.4J, 21.9, NA, NA
Cadmium MCL ND, 5.6, NA, NA
Chromium RBC-Tap/MCL NE, 115, NA, NA
Thallium RBC-Tap/MCL 5.5J, ND, NA, NA

NBWO 6-MW01S Criteria Conc.
VOCs (UG/L)
Vinyl Ghloride RBC-Tap 0.15], ND, NA, ND
NBWO06-MW01D Criteria Conc.
VOCs (UGIL)
1,1-Dichloroethene RBC-Tap ND. 3J. NS. NS
S Chloroform RBC-Tap 99 ND. NS: NS
Total Metals (UG/L) g
Chromium RBC-Tap 128, ND, NS, NS
T~ Dissolved Metals (UG/L)
! Chromium RBC-Tap 128, ND, NS, NS
Approximate Location of
Industrial Wastewater Sewer
NBWO 6-MW02S Criteria Conc.
VOCs (UG/L)
1,1-Dichloroethene el 044J, ND, NA.ND
Trichloroethene RBC-Tap 0.29J,.14J, NA, ND
Vinyl Chloride 0.46J, ND, NA, ND
Total Metals (UGIL)
Arsenic RBC Tap 78J, ND, NA, NA
Lead Action Level 516, ND, NA, NA
Dissolved Metals (UGIL)
Arsenic RBC-Tap 46J, ND, NA, NA
Thallium RBC-TapMCL 48J,ND, NA, NA
NEWO 6-MW 065 Criteria Conc.
SWMU 06 VOCs (UG/L)
1,1-Dichioroethene RBC-Tap/MCL 0.31J, 0.1J, NA, 7.2
Trichlomethene RBC-Tap/MCL 23,8 NA, 35
Vinyl Chioride RBC Tap/MCL 0.26J, 0.28], NA, 2.2

V28

Shoreline

g

LEGEND

E Buildings

® Monitoring Well Locations

RBC-Tap: EPA Region |l Risk Based Criteria for tap water.
MCL-Groundwater: Maximum Contaminant Level for federal drinking water standards.

NA - Not Analyzed
NS - Not Sampled
ND - Not Detected

NE - Sample concantration did not exceed screening criteria

J - Reported result may not be accurate or precise

Note:

Sample exceedances for both RBC-Tap and MCL Groundwater are noted
infigure however, it may not have exceeded all of the screening criteria.

40

80 Feet

Figure 4-2

SWMU 6

Monitoring Well Sampling
Locations and Exceedances
Naval Station Norfolk
Norfolk, Virginia
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5 Conclusions and Recommendations

This section presents the SI conclusions and provides recommendations. The results of the
SI are summarized below:

The monitoring well analytical results for organic compounds indicate that there were
RBC or MCL exceedances of 1,1 DCE, TCE, bromodichloromethane, vinyl chloride,
chloroethane, chloroform, PCE, ethylbenzene, benzene, and 1,4 dichlorobenzene. The
most widespread VOC contamination was associated with three organic compounds;

1,1 DCE, TCE, and vinyl chloride. Each of these constituents was detected above its
respective RBCs in at least five of the seven wells sampled. These constituents were also
detected above their RBCs in two of the three furthest downgradient wells during at
least one sampling round. However, the only organic compound that exceeded the MCL
in the downgradient wells was vinyl chloride at MW03S.

A comparison between the rounds of sampling indicates that the overall levels of VOCs
decreased over time in downgradient wells MW01S, MW02S, MW03S, and MWO04S.
However, the VOC concentrations at MWO05S and MW06S (the monitoring wells located
closest to SWMU 6) tended to remain relatively consistent between sampling rounds.

The monitoring well analytical results for metals showed exceedances of the screening
criteria for antimony, cadmium, chromium, lead, and thallium. In addition, hexavalent
chromium samples were collected in Round 1 and a slight RBC exceedance was
observed at MWO05S. A data comparison of Rounds 1 and 2 indicates that the total metals
concentrations tended to increase at downgradient wells MWO01S, MW04S, and MW05S.
However, the total metals concentrations at MW06S remained relatively consistent and
the concentrations at MW02S and MWO03S tended to decrease between the sampling
rounds. In addition, lead exceedances were observed in the total metals but not the
dissolved metals analysis, indicating that this constituent may be the result of
suspended solids and is not site related.

Exceedances of the screening criteria for 1,1 DCE, chloroform, and chromium were
observed in deep well MWO01D, indicating the possible transport of contaminants from
the shallow to the deep aquifer.

There is some evidence that natural attenuation is occurring at the site. The pH, ORP,
and nitrate measurements indicate that conditions may be favorable for biodegradation.
In addition, the concentrations of daughter products such as vinyl chloride and
chloroethane are elevated in the downgradient samples. It is likely that natural
attenuation is occurring at the site from a combination of biodegradation, dilution, and
dispersion of the VOC contaminant plume.

Groundwater samples were analyzed for tritium, total radium, radium 228, and gross
alpha-beta activity. The analytical results showed that there were no detects of radium
228, gross alpha activity, or tritium. Total radium was detected at well MW02S and gross
beta levels were detected in all of the shallow monitoring wells. However, the gross beta

WDC030060004.ZIP/KTM 5-1




5 — CONCLUSIONS AND RECOMMENDATIONS

activity levels were below the MCL. Currently, there is no RBC or MCL standard for
total radium, therefore, the results were compared to the Virginia Groundwater
Standard (VAGS). The total radium detect was well below the VAGS. Based on the
analytical results, there is no evidence of the disposal of radionuclides at the site.

The analytical data indicates that the concentrations of several metals and organic
compounds exceed the screening criteria. However, based upon the historical knowledge
and interview with the former waste handler, it is unlikely that the SWMU 6 waste tank is
the source of the organic contaminants observed at the site. Furthermore, the metals
concentrations exhibit a random pattern not indicative of a common source. Finally, there is
no evidence of soil contamination proximal to the tank and no indication that radionuclides
were disposed at the site. Therefore, SWMU 6 is recommended for no further action and it is
proposed that a Close-Out report be generated for the site.

52 WDCO30060004.ZIP/KTM
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[PROJECT NUMBER

154408.FLFI

WELL NUMBER

NBWO06-MWO1ID sheer 1

OF

WELL COMPLETION DIAGRAM

PROJECT : CTO-131

LOCATION : V-28

DRILLING CONTRACTOR : Parratt Wolff

DRILLING METHOD AND EQUIPMENT USED : Hollow Stem Auger/Mud Rotary

WATER LEVELS :

START : 11/17/99

END : 11/22/99

LOGGER : M. Louth

NS

«
)

6

1- Ground elevation at well

2- Top of casing elevation

3- Wellhead protection cover type

Flushmount

a)} drain tube?

No

b) concrete pad dimensions

2’ diameter

4- Dia./type of well casing

2" PVC Sch. 40

5- Dia./type surface casing

3" steel

6- Typef/slot/size of screen

2" PVC 10 Slot

7- Type screen filter

DSI #1 Sand

a) Quantity used

6 Bags

8- Type of seal

DS Bentonite

a) Quantity used 1/2 bag

9- Grout
a) Grout mix used Portland Cement
b) Method of placement Tremie
c) Vol.of surface casing grout 25 gallons
d) Vol. of well casing grout 50 gallons
Development method Surge/Pump
Development time 1 hour
Estimated purge volume 75 gallons
Comments

Clear

WDCG30060004.ZIP/KTM




|PROJECT NUM

BER BORING NUMBER

154408.FI.Fl NBWO06-MWO01D SHEET 2 OF 2

SOIL BORING LOG

PROJECT : Norfolk Naval Base

LOCATION : V-28

ELEVATION :

DRILLING CONTRACTOR : Parratt Wolff

DRILLING METHOD AND EQUIPMENT USED :

WATER LEVELS : START : 11/17/99 END : 11/21/99 LOGGER : M. Louth
IDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (IN} TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-6"-6"6" OR CONSISTENCY, SOl STRUCTURE, TESTS, AND INSTRUMENTATION.
(N) MINERALOGY.
46-48' 24/ 19 32-38-41-58 Jsame as above _J(1424)
(79) -
50 —
52-54' | 24/18 20 9-13-21-36  [fine sandy silt with shell fragments; tan; dense; _J(1220 11/21/99)
(34) Imoist; firm; trace clay lenses -
55 54-56' | 24/18 21 '12:21-27-35 Jfine sandy sitt with shell fragments; tan-brown; __J(1230)
(48) dense; moist; firm; trace clay lenses; _|Crew mixed new mud needed for drilling
56-58' | 24/18 22 15-28-20-25 |56-56.5 - same as above: 56.5-58 - fine sandy silt (¢ __](1300)
(48) green-gray/blue; litte to no shells; wet; md.dense -
58-60' | 24/22 23 8-13-20-33  [fine sandy silt (SM); greenish gray/blue; little _J(1348)
60 (33) |to trace shells and gravel ]
60-62' | 24/22 24 10-20-31-43 [silty fine sand (SM); greenish gray/blue; trace to - (1400)
(51) no shells; moderate dense; wet _
62-64' | 24/22 25 7-17-21-38  [|same as above _J(1435)
(38) -
65 64-66' | 24/22 26 9-21-28-26 [|same as above __J(1446)
(49) _Jcrew takes break: bore hole losing water
66-68' 24/ 27 27-34-44-50 [silty fine sand (SM); greenish gray/blue; trace _Jfrom mud tub
(78) shellls; m. dense; wet _

70

75

80

85

JEnd of boring
well set at 68’ bgs with screen 58-68' bgs
Roller bit borehole 5 7/8” diameter

WDC030060004.ZIP/KTM




PROJECT NUMBER
154408.FL.Fl

WELL. NUMBER

NBWO06-MW01S

SHEET 1

OF 1

A
/

I

WELL COMPLETION DIAGRAM

PROJECT : CTO-131 LOCATION : V-28

DRILLING CONTRACTOR : Parratt Wolff

DRILLING METHOD AND EQUIPMENT USED : Hollow-Stem Auger

WATER LEVELS : START : 11/23/99 END : 11/23/99

LOGGER : M. Louth

1- Ground elevation at well

2- Top of casing elevation

3- Wellhead protection cover type

Flushmount

a) drain tube?

b) concrete pad dimensions

2' Diameter

4- Dia./type of well casing

2" PVC Sch. 40

5- Type/slot size of screen

2" PVC Sch. 40/10 Siot

6- Type screen filter

DSl #1 Filter Sand

A - a) Quantity used

5 bags

7- Type of seal

a} Quantity used

DSi 3/8" Bentonite Chips
1/2 bag )

8- Grout
a) Grout mix used

Portland Cement

b) Method of placement

c) Vol. of well casing grout

Development method

Surge/Pump

Development time

45 min.

Estimated purge volume

55 gal

Comments Clear

WDCO30060004.ZIP/KTM
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PROJECT NUMBER

154408.FL.F

BORING NUMBER

NBWO06-MW01S SHEET 1 OF 1

SOIL BORING

LOG

PROJECT : CTO-131

LOCATION : V-28

ELEVATION :

DRILLING CONTRACTOR : Parratt Wolif

DRILLING METHOD AND EQUIPMENT USED : Hollow-Stem Auger

WATER LEVELS : START : 11/23/99 END : 11/23/99 LOGGER : M. Louth
JDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL,, COLOR, DEPTH OF CASING, DRILLING RATE,
#TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
(N} MINERALOGY. OVM (ppm): Breathing Zone  Above Hole

see boring log for NBW0S-MWQ1S

_ [Well set at 13' bgs _ _|
with screen from 3-13' bgs

5__ — —_
10 __ — s
15 __ — ]
20 — —
25 __ — —

WDCO030060004.ZIP/KTM



}PROJECT NUMBER
154408.FL.Fl

WELL NUMBER

NBWO06-MW02S

SHEET 1 OF 1

WELL COMPLETION DIAGRAM

A
]

CHM
I

PROJECT : CTO-131

DRILLING CONTRACTOR : Parratt Wolff

DRILLING METHOD AND EQUIPMENT USED : Hollow-Stem Auger
WATER LEVELS : START : 11/20/99

LOCATION : V-28

END : 11/23/99 LOGGER : M. Louth

1- Ground elevation at welil

2- Top of casing elevation

3- Welhead protection cover type

Flushmount

a) drain tube?

b) concrete pad dimensions

2' Diameter

4- Dia./type of well casing

2" PVC Sch. 40

5- Type/slot size of screen

2" PVC Sch. 40/10 Slot

6- Type screen filter

DSt #1 Filter Sand

a) Quantity used

5 bags

7- Type of seal

DS 3/8" Bentonite Chips

a) Quantity used

1/2 bag

8- Grout
a) Grout mix used

Portland Cement

b) Method of placement

c} Vol. of well casing grout

Development method

Surge/Pump

Development time

45 min.

Estimated purge volume

55 gal

Comments

WDC030060004.ZIP/KTM
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PROJECT NUMBER

154408.FIL.Fl

BORING NUMBER
NBWO06-MW02S SHEET 1 OF 1

SOIL BORING LOG

PROJECT : CTO-131

LOCATION : V-28

ELEVATION : DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : Hollow-Stem Auger
WATER LEVELS : START : 11/20/99 END : 11/23/99 LOGGER : M. Louth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-6"-6"6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
(N) MINERALOGY. OVM (ppm):  Breathing Zone  Above Hole
0-1' concrete
- 1-2' gravel N
1 o2x 24/14 1 7-8-9-11 fine to medium sand (SW); tan; well sorted; moist “PiIDO ppm (1420) 7
_ (a7 at tip _|
_ Could not get auger through concrete: will .
fiackhammer
5__ —_ —_
5-7' 24/ 2 4-4-5-7 medium to coarse sand (SW); trace silt; tan JPID 0 ppm (1115)
_ 9) Floose; moist to wet ]
10 __ — —
10-12 24/ 3 4-5-5-6 imedium to coarse sand (SW); trace silt; tan-gray IPID 0 ppm (1130)
_ (10 loose; saturated; gray clay at tip a
| IEnd of boring i -
Well set at 13' bgs with screen from 3-13' bgs
15 __ —
20 —
25 __| —_
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[PrROJECT NUMBER WELL NUMBER
= 154408.FL.Fl NBWO06-MWO03S SHEET 1

WELL COMPLETION DIAGRAM

PROJECT : CTO-131 LOCATION : V-28

DRILLING CONTRACTOR : Parrait Wolff

DRILLING METHOD AND EQUIPMENT USED : Hollow-Stem Auger

WATER LEVELS : START : 11/22/99 END : 11/22/99

LOGGER : M. Louth

1- Ground elevation at well

2- Top of casing elevation

3- Wellhead protection cover type

Flushmount

a) drain tube?

b) concrete pad dimensions

2' Diameter

4- Dia.type of well casing

2" PVC Sch. 40

5- Type/slot size of screen

2" PVC Sch. 40/10 Slot

6- Type screen filter
a) Quantity used

7- Type of seal
a) Quantity used

8- Grout
a) Grout mix used
b) Method of placement
¢) Vol. of well casing grout
Development method
Development time

Esﬁmated'purge volume

Comments

DSI #1 Filter Sand

5 bags

DSt 3/8" Bentonite Chips

Portland Cement

Surge/Pump

WDC030060004.ZIP/KTM




CHMHILL
L

IPROJECT NUMBER

154408.FIl.F1

BORING NUMBER
NBWO06-MW03S SHEET 1 OF 1

SOIL BORING LOG

PROJECT : CTO-131

LOCATION : V-28

ELEVATION : DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : Hollow-Stem Auger
WATER LEVELS : START : 11/22/99 END : 11/22/99 LOGGER : M. Louth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERVAL {FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
(N} MINERALOGY. OVM (ppm):  Breathing Zone  Above Hole
Concrete to 10"
1-3 24/16 1 5-7-11-13  [silty-medium sand (SM); tan; loose; dry “IPibo ppm (0825) -
(18) — -
Could not get auger through concrete: will _ -
jackhammer
5 —_ ]
5-7 24/6 2 23-34-21-11  §medium sand (SW) with some silt; tan-brown |PID O ppm (0840)
(55) loose; moist to wet _[Water table at 5.5' bgs _
10 — —
10-12' | 24/18 3 5-5-5-6 medium sand (SW) with some silt; gray; loose |PID O ppm (0855)
(10) saturated _ |

15

20

25

|End of boring

Well set at 13’ bgs with screen from 3-13' bgs

WDC030060004.ZIP/KTM



CHMHI
I

[PROJECT NUMBER
154408.FL.Fl

'WELL NUMBER

NBW06-MW04S

SHEET 1

OF 1

WELL COMPLETION DIAGRAM

PROJECT : CTO-131

LOCATION : V-28

DRILLING CONTRACTOR : Parratt Wolff

DRILLING METHOD AND EQUIPMENT USED : Hollow-Stem Auger

WATER LEVELS :

START : 11/22/99

END : 11/22/99

LOGGER : M. Louth

85

1- Ground elevation at welt

2- Top of casing elevation

3- Welthead protection cover type

Flushmount

a) drain tube?

b) concrete pad dimensions

2' Diameter

4- Dia./type of well casing

2" PVC Sch. 40

5- Type/slot size of screen

2" PVC Sch. 40/10 Slot

6- Type screen filter

DSI #1 Filter Sand

a) Quantity used

6 bags

7- Type of seal

DS| 3/8" Bentonite Chips

a) Quantity used

1/2 bag

8- Grout
a) Grout mix used

§

§

Portland Cement

b) Method of placement

¢} Vol. of well casing grout

Development method

Surge/Pump

Development time

Estimated purge volume

Comments

WDC030060004.ZIP/KTM



CHMHIL

PROJECT NUMBER

154408.FI.Fl

BORING NUMBER

NBWO06-MW04S

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : CTO-131

LOCATION : V-28

ELEVATION :

DRILLING CONTRACTOR : Parratt Wolft

DRILLING METHOD AND EQUIPMENT USED : Hollow-Stem Auger

WATER LEVELS : START : 11/99 END : 11/99 LOGGER : M. Louth
[DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY {(IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
8"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
{N) MINERALOGY. OVM (ppm): Breathing Zone  Above Hole
0.5-2.5] 24/12 1 5-6-6-10  [fine sandy silt (SM); tan-brown; loose; odor; dry _iPID - 3.1 ppm/0.5 ppm (1015) _
(12
5 — -
5-7 24/18 2 5-6-7-7 medium to coarse sand (SW); trace silt; tan 1PID 2.2 ppm/0.5 ppm (1035)
(13) loose; moist to wet at tip ] _
10 — ]
10-12' | 24/20 3 2-3-4-12 medium to coarse sand (SW); tan-gray; loose |PID 0.9 ppm/0.2 ppm (1049)
7 |saturated _ N
15 — —
15-17 | 24/16 4 4-3-4-6 medium to coarse sand (SW); tan-gray; loose; {PID 0.5 ppm/0.0 ppm (1058)
(7) saturated _ ]

20

25

{End of boring
Well set at 15" bgs
with screen 5-15' bgs

WDC030060004.ZIP/KTM
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JPROJECT NUMBER
A
154408.FI.F1
| ]

CHMH]
A

WELL NUMBER

NBWO06-MWO05S SHEET 1

OF 1

WELL COMPLETION DIAGRAM

PROJECT : CTO-131

LOCATION : V-28

DRILLING CONTRACTOR : Parratt Wolff

DRILLING METHOD AND EQUIPMENT USED : Hollow-Stem Auger

WATER LEVELS :

START : 11/22/99

END : 11/22/99

LOGGER: M. Louth

-

1- Ground elevation at well

2- Top of casing elevation

3- Wellhead protection cover type

Flushmount

a) drain tube?

b) concrete pad dimensions

2' Diameter

4- Dia./type of well casing

2" PVC Sch. 40

5- Type/siot size of screen

2" PVC Sch. 40/10 Slot

6- Type screen filter

DSI #1 Filter Sand

a) Quantity used 6 bags
7- Type of seal DSI 3/8" Bentonite Chips
a) Quantity used 1/2 bag
8- Grout
a) Grout mix used Portland Cement
b) Method of placement
c) Vol. of well casing grout
Development method Surge/Pump

Development time

Estimated purge volume

Comments

WDC030060004.ZIP/KTM




CHMHILL

PROJECT NUMBER

154408.FI.Fl

BORING NUMBER

NBWO06-MWO05S

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : CTO-131

LOCATION : V-28

ELEVATION : DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : Hollow-Stem Auger
WATER LEVELS : START : 11/22/99 END : 11/22/99 LOGGER : M. Louth
IDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-6"-6"-6" OR CONSISTENCY, SOK. STRUCTURE, TESTS, AND INSTRUMENTATION.
(N) MINERALOGY. OVM (ppm): Breathing Zone Above Hole
_10.5-25] 24/20 1 2-3-4-7 clayey silt (ML); tan brown gray; firm; dry _JPID - 0.8 ppmv/0.3 ppm (1315) _
o))

5__ — —

5-7' 24/20 2 3-3-2-5 medium sand (SW); some silt; tan JPID 0.0 ppm/0.0 ppm (1340)
_ (5) Jloose; moist to wet at tip _[Water table at 6.8'bgs _
10 __ . _ -

10-12' | 24/22 3 3-10-13-16  Jmedium to coarse sand (SW); tan; loose IPID 0.0 ppm/0.0 ppm (1355)
_ 23) saturated _ -
15 ___ _— —

15-17 | 24/20 4 6-10-12-11  }medium to coarse sand (SW); tan-gray; loose; {P1D 0.0 ppmv/0.0 ppm (1406)
_ (22) saturated — -
_ §End of boring | -

Well set at 15’ bgs

_ with screen 5-15' bgs ] _
20 __ — —
25 — —

WDC030060004.ZIP/KTM



CHEM

[PROJECT NUMBER
154408.FL.Fl

WELL NUMBER

NBWO06-MW06S

SHEET 1

OF 1

HiLL

WELL COMPLETION DIAGRAM

PROJECT : CTO-131

LOCATION : v-28

DRILLING CONTRACTOR : Parratt Wolft

DRILLING METHOD AND EQUIPMENT USED : Hollow-Stem Auger

WATER LEVELS :

START : 11/22/99

END : 11/22/99

LOGGER : M. Louth

1- Ground elevation at well

2- Top of casing elevation

3- Wellhead protection cover type

Flushmount

a) drain tube?

b) concrete pad dimensions

2' Diameter

4- Dia.ftype of well casing

2" PVC Sch. 40

5- Type/slot size of screen

2" PVC Sch. 40/10 Siot

6- Type screen filter

DS! #1 Filter Sand

a) Quantity used

6 bags

7- Type of seal

D8I 3/8" Bentonite Chips

a) Quantity used

3/4 bag

8- Grout
a) Grout mix used

Portland Cement

b) Method of placement

¢} Vol. of well casing grout

Development method

Surge/Pump

Development time

Estimated purge volume

Comments

WD(030060004.ZIP/KTM



CHMHIIL

PROJECT NUMBER BORING NUMBER

154408.FL.Fi

NBWO06-MW06S SHEET 1 OF 1

SOIL BORING

LOG

PROJECT : CTO-131

LOCATION : V-28

ELEVATION : DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : Hollow-Stem Auger
WATER LEVELS : START : 11/22/99 END : 11/29/99 LOGGER : M. Louth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#HTYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-8"-6"6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
{N} MINERALOGY. OVM (ppm): Breathing Zone Above Hole
concrete
_j o525} 2412 1 5-6-11-23  [silty medium sand (SM); tan-brown; medium loose  _|PID - 0 ppm (1510) _
Qa7 dry
_ concrete refusal; need to jackhammer another _ _
hole; moved over 5 ft west
5__ : — |
5-7 24/16 2 4-4-4-3 fine to medium sand (SW); tan; loose; {PID 0.0 ppm (1015)
_ (8) moist to wet at tip _{Water table at 6.8'bgs _
10 | . — —
10-12' | 24/24 3 4-7-12-12  {medium to coarse sand (SW); gray-tan; loose IPID 0.0 ppm (1035) .
_ (19) saturated - _
15 : — ]
15-17 24/ 4 3-2-5-4 medium sand with trace fines (SW); gray-tan; loose;  {PID 0.0 ppm (1055)
_ 7) saturated - -
_ End of boring - .
\Well set at 15’ bgs
_ with screen 5-15' bgs _ |
20 __ — —
25 _— —

WDC030060004.ZIP/KTM
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Table B-1
Direct Push Analyticat Results
SWMU 6

Naval Station Noifolk

ation ID NBWoS-DWo1 | NEW0s-DWo2 | NBWOS-DW03 NBWOs-DWos | NBwos-Dwos | NBwos-owo7 | Newos-Dwos | NBWos-Dwos] NBWos-DW10 NBWOS-DW11 NBWOS-DW12 | NBWOs-DW13 NBWOS-DW14 NBWOS-DW15 | NBWOGE-DW16
ample ID NBWOB-DWO1 | NBWos-DWO2 | NBWOS-DW03 NBWos-DWos § NBWos-DWos | NBWas-DWo? | NBWOS-DWos | Newos-Dwos | NBWOs-DW10 [NBwos-DW11[NBWO0s-DW11p] NBWOS-DW12 | NBWOS-DW13 NBwos-Dw1diBwos-ow1a{ NBwos-Dw15 | NBWOS-DW1G
ample Date 09/29/08 09/20/99 09/29/99 09/30/99 09/30/99 09/30/99 09/30/99 09/30/99 10/01/88 10/01/89 10/01/99 10/01/99 100199 | 100108 10/01/¢9 10/01/98
Chemical Name
1.1 - Trichloroethane iU iy ib iU > . iU 11U
[1,1,2,2-Tetrachloroethane 14 11U 10 11U 1TU 1U tu iU 1U
1,1,2-Trichlorosthans 11U 1y 1y 1u 1u 1y 1U 1y 1y
1,1-Dichlorosthane 1y 1y 1y 1y 1y 1y 1y ju
[is,1-Dichloroethene 1u 1y 1u 1y 1u 1u 1y ju 1u
1,2,4-Trichlorobenzene 1 11U 1y 1u 1u tuU 10 iU 1y 1u
1,2-Dibromo-3-chloropropane 1 1 UR 1UR 1 UR 1 UR 1 UR 1 UR 1 UR 1UR 1 UR
[1.2-Dibromoethane 1 11U iU 1U 11U 11U 1y 1U iV 1y
l1,2-Dichlorobenzene 1 1u 1u 1y 1y 1U 1u 10 iU 1y
h 2-Dichloroethane iU iU iU iU iy iy iU iu iU iy
j1.2-Dichloropropane 11U 18 1y 1U 1y iy 1U 1 U iU 1U
1,3-Dichlorobenzene 1y 1y 1y 1y 1u 1y Tu 1 11U 1U 1U 1u 1 iU 1y
1,4-Dichlorobenzene 1u 1u 1u 11U 1u 1u 1y 1u 1u iy 1y 1u 1u 1u 1u
[b-Butanone 5U s5u 5U 5U 5U XY 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U
+ 5U 5U 5U 5y 5U 5U 5y 5U [ 5U 54 s5U 5U 54U 5U 5y
44-Methyl-2-pentanone 5U 5u 5U s5U 5U 5U s5U 5U 5U 50 s5U 5U 5U s5U 54U 5U
Acetone 758 178 388 228 54B 238 138 5U 268 378 178 64 B 258 488 28 658
Benzene 1U U 1u 1u 1y 1u 1y 1u 1y
I h th 1u 1y 1u iU 1u 1U 1u 1u 1u 1u
|3 th 1u 11U 1y 1u 1U 1u 1u 1y 1u 1u
liBromoform Tu U 1u 1u 1u 1u tu 1y U 1u
lisromomethane 1u iU 1y 1y 1u 1u 1u 1y Tu U
Carbon disulfide 1y 1y 1U 11U 1u 1U 11U 1y 1y
Carbon i 1U 1u 11U 1u iy 1u 1u 1U 1y iu
iChiorobenzene 1uU 1u 1y 1u 1u 1u U 1U 1y 1y
lohtoroethane 11U 1Ud 1UJ 104 1Ud 1ud 1ud 11U 1 ud 19
iChioroform iy 0218 023 B 1u 1u 1y 028 1u 014 B 1y 1y
ik 1y 1y 1uU iU 1u 1u 1U 1U iU 1U 1u
Diromochloromethane 1u 1y 1U iUy 1U 1y 1u 1y 1y 1y 1u
[Ethyibenzene 1U i) 1U 1u 1y 1U 14 1u 1y 1U
IiMethylene chioride ) 2y 2u Zu 2y 2U I 2u 2u 2u 2u 2u 2u 2y 2u
ena 1y 1y 1y 1u 1u 1y 1y 1u 1y 1U 1y 1U 1u 1U 1u 1u
Fretrachiorcethene 10 14 1u 1y 1U 1y 1y 1y 11U
Eroluens 1y 1u . 1y 1y 1 U 1u 1u 1y 1u 1y 1U
Frechioroethene 1U
Vinyl chloride 1y 1y 1y 14U 1 1u 1y 1u 1y 1U 1u 1U 028 B
Xyleno, total 11U 1y i) 1u 1U 1y 1u 1u 1y 1y 1y 1y 1U
ols-1,2-Dichloroethene 1u 1y 1u 1y 1u 1u 1u LU 11U
eis-1,3-Dichloroptopene 10 1y 1y 1y 1y iy 10 1U 1 1u 1y 11U 1U 1y
frana-1,2-Dichlorosthene. 1y 1U 1y 1u 1u 1u iU 11U 1Y Y 1u 1u
rans-1,3-Dichloropropene 1y 11U 1u 1u iU 1u 1u 10 1u 1u 1u 1u 1y 1U
Dissolved Metals (UGAL)
¥ 182 8 162U 182U 162U 2448 3748 1838 1728 4318 359 B 162U 2058 162U 162 U 16.3 B 162 U
Angimony 428 618 578 328 298 488 578 218 428 378 53 B 328
Hassenic 24U 24U 24U 24U 24U 24U 24U 24U 24U 24U
BBarium 578 468 118 1028 1278 798 728 488 1248 558 68 358 458
Berylium o1y 01U [ 03U 01U 01y 01B 01y 01U o1y 01y 018 - 01y 01U 018 018
iCadmium 32y 32U 32y 320 64U 32U 32U 32u 324 32U 32U 32U 32U° 32U 32u
Calciim 8,530 B ;
Chromium 488 234 23U 23U 288 23U 23U 678 23U 23U 23U 23U 28U
fcobatt 26 UL 26 UL 26 UL 26 UL 26 UL 2.6 UL 2.6 UL 28 UL 26 UL 26 UL 26 UL 26 UL 2.6 UL 25 UL 2.6 UL
lcoppet 096 U 298 118 138 168 24B 368 4B 788 228 378 248 33B 088 U 148
bron 2108 124 8 4738 2028 01 8 508 B 78U 2888 59.8 B 868 255 B 76U 139 B 76U 1,150 B
jead 1.
A 1338
Morcury 0.072 UL
uicket 6U
PPotassium
#Selenium
fisiver
fisodium
[rhatiom
[zine
Notes:

B - Possible blank contamination.

Pagetof2
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Fable B-Y
Direct Push Analytical Resulls
SWMU 6
Naval Station Norfotk

tation 1D NBWO6G-DWO1 | NBW08S-DWO02 | NBWOBS-DWO3 | NBW0S-DWO4 | NBWO0S-DWOS | NBW06-DWO6G | NBW0G-DWO7 | NBWO0S-DWOS | NBW08S-DWO0g | NBWO0S-DW10 NBWOS-DW11 NBWO06-DW12 | NBWOB-DW13 NBWOs-DW14 NBW0S-DW15 | NBW0G-DW16

ample 1D NBWO0s-DWO1 | NBW06-DWO02 | NBWOS-DWO3 | NBWOS-DWO04 | NBWOS-DWOS5 | NBWO0s-DWOE | NBWOS-DWO7 | NBW0S-DWOS | NBWO0S-DW09 ] NBWO6-DW10 DW1 DW11F] NBW0S-DW12 § NBWO05-DW13 NBW0S-DW14BWO06-DW14§ NBWOE-DW15 | NBWO0S-DW16

ample Date 09/28/99 08/29/99 09/29/99 09/29/99 09/29/99 09/30/99 09/30/99 09/30/99 09/30/99 09/30/99 10/01/99 10/01/88 10/01/92 10/01/99 10/01/98 10/01/98 10/01/99 10/01/98
{iChemical Name — — 1

J - Analyte Present. Reported vatue may not be sccurate of precise,

U - Not detected

R - Unrefiable result

Reported value may be biasad fow.

Shaded cells represent detected constituents.

Page20f2



Table B-2

SWMU 6

Monitoring Welf Analtytical Results

Navat Station Norfolk

{iStation ID NBWOG-MWOTD NBWOG-MWO1S NBWOS-MW02S NBWOG-MW03S
isample ID NBWOE-MWO1D-RO1 | NBWOG-MWOID-R02 | NBWOGMWOIS-RO1 | NBWOS-MWO1S-R02 | NBWOS-MWO1S-R03 | NBWOS-MWO1S-RO4.| NBWOS-MWO2S-ROI_| NBWOE-MWO2S-R02 | NBWOGMWO025-R03 | NBWOSMWO2S-RO4 | NBWOSMWO3S-P-ROT | NBWOSMWO3S-RO1 | NEBWOS-MWO3SP-R02 | NBWOGMWO3S-R02 | NBWOS-MWO3S-R03 | NBWOS-MWO3S-P-R04 | NBWOS-MWO3S-RO4
{isample Date 01/07/00 06/19/00 01/07/00 06/19/00 09/19/01 oy11/02 01/07/00 06/19/00 09/19/01 03/11/02 01/07/00 01/07/00 06/19/00 06/19/00 09/19/01 03/11/02 03/11/02
iChemical Name
Volatile Organic Comg {LaGnL) X
#1.1,1-Trichloroethane 1u ty 1ty iU NA 1u 1u 1y NA
I.1,2,2-Tetrachioroethane 1u 1U 1u 1y NA 11U 1U iU NA
{ft.1,2-Trichloroethane 1U 1y 1y 1U NA 1U 1u 1y NA
I, 1-Dichloroethane 1y NA 1u NA
{1.1-Dichlorosthene iy 1U tu NA 1y : 1u NA
1,24 Trichlorobenzene 1y 1y 1y 1u NA Na L tu 1y NA
{1.2-Dibromo-3-chloropropane 1UR 1 UR 1UR 1 UR NA NA 1UR 1UR NA
[h.2-Dibromoethane 1u 1y 1U 1u NA 1y 1y NA
Jh.2-Di 1u 1y 1u 1y NA 1y 1y NA
1,2-Dichloroethane 1y 1y 1y 1U NA iy 1y NA
1,2-Dichioroethene {total) NA NA NA NA NA NA NA NA
fh.2-0i P 1y 1y 1y 1y NA 1y 1y NA
[1.3-Dicniore 1y 1y 1u iU NA iy 1y NA
[P 4-Dichlorobenzens 1y 1u 1y iy NA 1u 1u NA
[2-Butanone 5 UR 5 UR 5 UR 5 UR NA 10U 5 UR 5 UR NA 10U 5 UR 5UR 5 UR 5UR NA 10U 10U
1b-Hexanone 5UR 5U 5UR NA 10U 5U 5 UR NA 10U 5U 5y 5 UR 5 UR NA 10U 0y
l4-Methyl-2-pentancne 5y 5 UR 5U 5 UR NA 10U 5y 5 UR NA 10U 5U 5y 5 UR 5 UR NA 10U 10U
IAcetone 5UR 348 NA 5 UR : 2B 258 NA
|Benzene 1U 1y NA 1ty NA
[Bromochloromethane iy 1U NA 1u 1u 1U 1y NA
hromodichlorome&hane 10 1uU NA 1ty 1u 11U 1y NA
[romoform 1u- 1y NA 1u 1y 1y 1u NA
rome 1u 1y NA 1U 1u 1u 1u NA
fCarbon diaxide NA NA NA NA NA NA NA NA
fCarbon disulfide 1y 1u NA 1U 1u 1y 1U NA
fCarbon 1y 1y NA 1ty U 1y 1U NA
[Chlorobenzene 1y 1u NA iU 1U 1u NA
hloroethane 1u 10 NA 1y 1U 1UJ NA
Fhloroform 1y 1u NA 10 1y 1u 1y 1u NA
Chic 1u 1u NA 1u 1u 1u 1U NA
Dibromochl h 1y 1y NA 1u 1y 1y 1U 1y NA
thane NA NA NA 2u NA NA NA NA NA
fEthene NA NA NA 1y NA NA NA NA NA
th 1y 1y NA 1U 1y 1y 1y NA
h NA NA NA NA NA NA NA NA
thylens chloride 2y 2y NA 18 2u 2U 2y 0298 NA
Bstyrene 1u 1y NA 1y 1y 10 1u 10 NA
1y 1u NA 1u 1y 1u 1U 1y NA
Eroluene 1U 1U NA 1y 1U 1u 1u NA
richloroethene NA 1y 1U 1u 1U NA
Vinyl chioride 1y NA 1y 11U NA
IXylene, total 1u 1y NA 1y 1y 1U 1y NA 1u 1y
kis-1,2-Dichloroethene 1y NA NA NA NA NA
ois-1,3-Di 1y 1y NA 1y 1u 1y 1U 1y NA 1y 1y
hrans-1,2-Dichl 1y 1y NA NA 1y 1y NA NA NA
krans-1,3-Dichioroprop 1y 1y NA 1y 1U 10 1u 1u NA 10 1y
{iTotal Metals (Uan)
i 1228 3238 2528 NA NA NA 7238 67.58 1514 3038 NA NA NA
Anti 24U NA NA NA 14U 14U 244 244 NA NA NA
Arsenic 15U NA NA NA 29U 29y 150 168 NA NA NA
fearium 858 NA NA NA NA NA NA
lBenilium 013U NA NA NA NA NA NA
fCadmium NA NA NA NA NA NA
Calcium NA NA NA NA NA NA
fChromium NA NA NA 348 3B 39U 39U NA NA NA
iChromium (hexavalent) NA NA NA NA 0.01 U 0.01 Y NA NA NA NA
fCobatt NA NA NA NA NA NA
Copper NA NA NA NA NA NA
iCyanide NA NA NA NA NA NA
ron NA NA NA NA NA NA
j ad NA NA NA NA NA NA
i NA NA NA NA NA NA
In NA NA NA NA NA _NA
iMercury NA NA NA 0.072 1) NA NA NA
Yicket NA NA NA NA NA NA
b NA NA NA NA NA NA
WDC030060004.ZIP
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Table B-2

Monitoring Welt Analytical Results

SWMU €

Naval Station Norfolk

[lstation ID NBWOB-MWO1D NBWOS-MWO1S NBWOG-MW02S NBWOS-MW03S
[isample iD NBWOG-MWO1D-ROT_| NBWOS-MWO1D-R02 | NBWOG-MWO1S-ROT | NBWOS-MWO1IS-R02 | NBWOS-MWO1S-R03 | NBWOS-MWOIS-RO4 | NBWOSMWO02S-ROT | NBWOS-MWO2S-R02 | NBWOS-MWO2S5-R03 | NBWOG-MWO02S-R04 | NBWOG-MWO3S-P-RO1 | ‘NBWOS-MWO3S-R01 | NBWOS-MWO3S-P-R02 | NBWOB-MW03S-R02 | NBWOG-MWO3S-R03 | NBWOS-MWO03S-P-R04 | NBWOG-MWO3S-R04
[[Sample Date 01/07/00 06/19/00 01/07/00 06/19/00 09/19/01 03/11/02 01/07/00 06/19/00 09/19/01 0311/02 01/07/00 01/07/00 06/19/00 06/19/00 09/19/01 03/11/02 03/11/02
iChemical Name
[iseten NA NA 3U 22U NA NA NA NA NA
fsitver NA NA 24U. 28U NA NA NA NA NA
Esodium NA NA ; NA NA NA NA NA
frnalium 38U 468 38U 588 NA NA 38U 578 NA NA NA NA NA
i 558 568 21U 638 NA NA 878 NA NA 21U 298 268 358 NA NA NA
ZinG 888 328 498 398 NA NA 523 B NA NA 338 898 618 958 NA NA NA
Dissolved Metals (UGL)
i NA NA NA NA 36388 2078 NA NA NA
Antimony NA NA NA NA 24U 24U NA NA NA
HArsenic NA NA NA NA 198 15U NA NA NA
HBarium NA NA NA NA 328 318 NA NA NA
lBerytiium NA NA NA NA 015U 015U | 0.13 U 013U NA NA NA
ICadmivm NA NA NA NA 34U 34U 38U 38U NA NA NA
iCalcium NA NA NA NA : NA NA NA
Chromium . NA NA NA NA 22U 22U 390 39U NA NA NA
Cobalt 29y 3u 29U 3U NA NA NA NA 29U 290U 30 3U NA NA NA
iCopper NA NA NA NA 0.8 UL 0.8 UL 68 19U NA NA NA
ron NA NA NA NA NA NA NA
} oad NA NA NA NA 16U 16U 13U 13U NA NA NA
iy NA NA NA NA NA NA NA
A NA NA 1898 NA NA : NA NA NA
Morcury NA NA 0.055 B 0072U NA NA 0024 B 0.033 B 0.072 Y 0.072 U NA NA NA
Nickel NA NA 69 U 82U NA NA NA NA NA
Potassium NA NA NA NA NA NA NA
Esel NA NA NA NA NA NA NA
fisiiver NA NA 24U 28U NA NA 24U 24U 28U 28U NA NA NA.
{isodium NA NA NA NA NA NA NA
fhium 38U 7B 38U 45U NA NA 45U NA NA 38U 758 558 NA NA NA
668 240 438 518 NA NA 678 518 NA NA 21U 238 278 24U NA NA NA
Zine 23U 828 23U 588 NA NA 398 168 B NA NA 1348 268 2268 538 NA NA NA
IRadiation (Pcin)
ficross alpha j NA NA NA NA 2.20E+01 U 14U NA NA NA NA NA NA
Haross beta NA NA NA NA 8U NA NA NA NA NA NA
iRadium (total) NA NA NA NA NA 0.28 UJ NA NA NA NA NA NA NA 0.27 W 0.33 UJ
Radium 228 NA NA NA NA NA 048 UJ NA NA NA 0.26 UJ NA NA NA NA NA 0.42 UJ 0.3 UJ
{l‘riﬁum NA NA NA NA 20U NA NA NA 100 U NA NA NA NA NA 20U NA NA
{iwet Chemistry (MGRL)
Iacid Volatile Sulfide NA NA NA NA NA NA NA NA NA 1u 1u
Askalinity NA NA CNA NA NA NA NA NA
Carbon dioxide NA NA NA NA NA NA NA NA NA " NA
Chloride NA NA NA NA NA NA NA NA
iCyanide NA 001 U NA NA NA NA 0.01 U 0.0t U NA NA NA
Eethane NA NA NA NA NA NA NA NA NA NA
[Ethene NA NA NA NA NA NA NA NA NA NA
Formous iron NA NA NA NA NA NA NA NA
Methans NA NA NA NA NA NA NA : NA NA NA
Nitrate NA NA NA NA NA NA NA - NA NA 01y 01U
Nitrate/Nitrite NA NA NA NA NA NA NA NA 01U NA NA
Nirite NA NA NA NA NA NA NA NA
fisulfate NA NA NA NA NA NA NA NA
HSuinde NA NA NA NA NA_ | iy NA NA NA NA
[irotat organic carbon (TOC) NA NA NA NA nNA | osB} 18 | NA NA NA NA

Notes:
NA - Not Analyzed

J - Analyte Present. Reported viaue may not be accurate or precise.
L - Reported value may be biased low. Actual value expected to be higher.

U - Not Detected.

B - Possible blank contamination

R - Unreliabfe result.
Shaded cells d

)
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Table B-2

Monitoring Welt Analytical Resuits

SWMU 6
Naval Station Norfolk

ﬂStatlon 1D NBWOS-MW04S NBWOS-MWO05S NBWO6-MW065
HSample iD NBWOS-MWO4S-ROt NBWO06-MW04S-R02 NBWO6-MW04S-P-R03 NBWO6-MWO04S5-R03 NBWO6-MW04S-R04 NBWOE-MWO5S-R01 NBWOS-MWO05S-R02 NBWO6-MW055-R03 NBWOS-MWO055-R04 NBWOG-MWG6S-R0O1 NBW0S-MW06S-R02 NBWOS-MWO06S-R03 NBWO06-MW065-R04
ﬂSampIe Date 01/07/00 06/19/00 09/19/01 09/19/01 03/11/02 01/07/00 06/19/00 09/19/01 03/111/02 01/07/00. 06/20/00 09/19/01 03/11/02
IChemical Name
Volatile Organic Compounds (UGL)
[it.1,1-Trichloroethane NA NA
1,227 th NA " NA
[i1.1,2-Trchloroethane NA NA
. 1-Dicnic NA NA
lm.n:. hic NA NA
it.2.4-Trichls NA NA
ﬂ1.2—DIbromc>3-chIoropmpane 1 UR 1UR NA NA NA 1 UR 1 UR NA NA 1 UR 1UR NA
1,2-Dibromoethane iU 1y NA NA NA 1U 1y NA NA 1U 11U NA
j1,2-Dichiorobenzene 1U kY NA NA NA 14 14 NA NA 1U 1U NA
j1.2-Dichloroethane 1u 1y NA NA 1U 1y 1u NA 1u 1y 1y NA
{i1,2-Dichloroethene (totat) NA NA NA NA NA NA NA 1y NA NA NA
[1,2-Dichloropropane 1y 1y NA NA 1y 10 1y NA 1u 1y 1uU NA
{1,3-Dichlorobenzene iu tu NA NA NA iU 14 NA NA 1y 11U NA
{1,4-Di 1y 1u NA NA NA 1U 1y NA NA 11U 1U NA
HZ—Butanone 5 UR 5 UR NA NA 10U 5 UR 5 UR NA 10U 5 UR 5UR NA 10U
u2-Hexanone 5U 5 UR NA NA iou 5U 5UR NA 10U 50U 5 UR NA i0U
i4-Methyl-2-pentanone 5U 5UR NA NA 10U 54 5 UR NA 10U 5U 5 UR NA 10U
Acetone 5UR 178 NA
Benzene NA
IB NA
liBromodi th NA
IBromoform NA
romc NA
[Carbon dioxide NA
Carbon disulfide NA
Carbon tetrachloride NA
b NA
\g Chioroethane 1u 1ud NA
; Chioroform 1U 1u NA
- IC| 1u iU NA
iDib th 1y 1y NA
iEthane NA NA NA
thene NA NA NA
th 1U tuU NA
pMethane NA NA NA
y chloride 2U NA
HStyrene 1y 10 NA
e NA
froluene 1y 1y NA
NA
Vinyl chloride NA
[Xylene, total 1y TuU NA
cis-1,2-Di NA
cis-1,3-Dichloropropene 1U 1KY NA
rans-1,2-Dichloroethene 1U NA
rans-1,3-Dichloropropene 1u i1uU NA

HTotal Metats (UG/L)

NA NA NA 4118 114 B8 NA NA 318 3358 NA NA

[Antimony NA NA NA NA NA 14U 24U NA NA

HArsenic NA NA NA NA NA NA NA

IBarium NA NA NA NA NA NA NA

[bery"ium NA NA NA NA NA NA NA

ICadmium NA NA NA 340 38U NA NA NA NA

Calcium NA NA NA NA NA NA NA

[Chromium 22U 35U NA NA NA NA NA NA NA

IChromium (hexavalent) 001 U NA NA NA NA NA NA NA NA NA

KCobalt 28U 3y NA NA NA 294 3u NA NA NA NA

[Copper 328 NA NA NA 738 NA NA NA NA

KCyanide 10U NA NA NA NA 10U NA NA NA NA NA

ron 749 B 1798 NA NA NA 1328 NA NA NA NA

tead 16U - 13U NA NA NA 16U 13U NA NA NA NA

] NA NA NA NA NA NA NA

Mi NA NA NA NA NA NA NA

- Mercury 0.039 B 0.072 U NA NA NA NA NA NA NA
\ Nicke! 69U 82y NA NA NA NA NA NA NA
J Potassium NA NA NA NA NA NA NA

WDC030060004.ZIP
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Table B-2

Monitoring Well Analytical Resuits

SwWMU 6
Naval Station Norfolk

ffstation iD NBWOB-MWO4S NBWOG-MWO5S NBWOB-MWOES
llsample ID NBWOS-MWO45-R0T | NBWOS-MWO4S-R02 | NBWOG-MWO4S-P-RO3 | NBWOS-MWO4S-R03 | NBWOS-MWO4S-R04 | NBWOS-MWO5SS-ROT | NBWOS-MWOSS-R02 | NBWOS-MWO5S-R03 | NBWOS-MWO5S-R04 | NBWOS-MWOGS-HOI | NBWOS-MWOSS-RO2 | NBWOG-MWOGS-R03 | NBWOS-MWO6S-R04
llsample Date 01/07/00 06/19/00 08/19/01 09/19/01 03/11/02 01/07/00 06/19/00 09/19/01 0311/02 01/07/00 06/20/00 09119/01 03/11/02
gChemical Name
Hseteni 3U 224 NA NA NA NA NA NA NA
lisiver 24U 28U NA NA NA NA NA NA NA
fisodium ! NA NA NA NA NA NA NA
lirnallium 38U 668 NA NA NA 38U 454 NA NA 38U 598 NA NA
[vanadi 21U 288 NA NA NA 21U 578 NA NA 21U 288 NA NA
lzine 6B 468 NA NA NA 138 868 NA NA 9.18 588 NA NA
Dissolved Metals (UGA)

i 2148 2948 NA NA NA 148U 288 NA NA 1938 2158, NA NA
Antimony 244 NA NA NA NA NA 144 24U NA NA
arsenic 29U 268 NA NA NA 29U C15U NA NA NA NA

{Barium 1028 NA NA NA 138 NA NA NA NA
IBerytiium 015U 013y NA NA NA NA NA NA NA
iCadmium NA NA NA NA NA NA NA
[Calcium NA NA NA NA NA NA NA
[Chromium NA NA NA NA NA NA NA
[Cobalt NA NA NA NA NA NA NA
icopper NA NA NA NA NA NA NA
ron NA NA NA NA NA NA NA
Lead NA NA NA NA NA NA NA
Magnesium NA NA NA NA NA NA NA
fManganese NA NA NA NA. NA NA NA
Mercury NA NA NA NA NA NA NA
INicket NA NA NA NA NA NA NA
i NA NA NA NA NA NA NA
$Selenium NA NA NA NA NA NA NA
Bsilver NA NA NA NA NA NA NA
Esodium NA NA NA NA NA NA NA
firhattium NA NA NA y NA NA NA NA
B NA NA NA 358 398 NA NA 298 240 NA NA
Izinc NA NA NA 898 65B NA NA 578 1138 NA NA
oy
llaross aipha NA NA NA NA NA NA -6.00E-01 U 12U
: Hiross beta NA NA NA NA NA NA
Radium (total) NA NA NA NA 0.14 UJ NA NA NA NA NA 0.14 U
Radium 228 NA NA NA NA 032 UJ NA NA NA NA NA 0.28 W
Hrotium NA NA NA 1.00E+01 U NA NA NA ~4.00E+00 U NA NA NA 60 U NA
fwet Chemistry M)
Acid Volatile Sulfide NA NA NA NA
Atkatinity NA NA NA NA
Carbon dioxide NA NA NA NA
iChioride NA NA NA NA
fCyanide NA NA 0.0t U NA
[Ethane NA NA 0.002 U 0.002 U NA NA NA 0.002 U NA NA
liEthene NA NA NA NA 1.00E-03 U NA NA
IFerrous fron NA NA NA NA 0.05 U 0.05 U NA
Mothane NA NA NA NA NA
Nitrate NA NA NA NA NA
INitrate/Nitrite NA NA NA NA NA
bnitrite NA NA NA NA NA
lisuifate NA NA NA NA NA
Houtfide NA NA NA NA NA
liTotat organic carbon (TOC) NA NA NA NA NA
Notes:
NA - Not Analyzed

J - Analyte Present. Reported viaue may not
L - Reported value may be biased fow. Actus:
U - Not Detected.

B - Possible blank contamination

R - Unreliable resuit.

Shaded cells represent detected constituents

WDC030060004.Z1F
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