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MEMORANDUM CH2MHILL

Preliminary Responses to SCDHEC Comments on the
AOC 609 RFI Report Addendum (Revision 0)

PREPARED FOR: Jo Cherie Overcash, SCDHEC
Jamelle Ellis, SCDHEC
CcC: David Scaturo, SCDHEC
Joe Bowers, SCDHEC
Stacey French, SCDHEC
PREPARED BY: Louise Palmer, CH2M-Jones
Dean Williamson, CH2M-Jones
DATE: October 26, 2001

This memorandum provides preliminary responses to SCDHEC comments received
regarding the RFI Report Addendum for AOC 609, Zone F, prepared by CH2M-Jones and
issued in July 2001. After SCDHEC has reviewed these draft responses, we suggest that a
conference call be held to address the most appropriate pathway forward for the site.

Jamelle Ellis and Jo Cherie Overcash have both recommended that this site not be approved
for No Further Action (NFA), due to the presence of a hydrocarbon groundwater plume at
Site 25 that is currently being addressed under the State of South Carolina Petroleum
Program (Subtitle I under RCRA). After reviewing the concerns presented by the SCDHEC
reviewers, CH2M-Jones has reviewed the site information and provided herein additional
discussion, which we believe clarifies the issues. We believe that the technical issues raised
by SCDHEC reviewers can be adequately addressed without requiring AOC 609 to remain
open, and we are interested in working with the Department to identify a pathway forward
that avoids an unnecessary linkage between the closeout of AOC 609 and further work at
Site 25.

CH2M-Jones’ draft responses to specific SCDHEC comments are presented below.

Jamelle Ellis General Comments:

SCDHEC Comment 1:

Section 7.0 Recommendations, p. 7-1

Lines 4-6, p. 7-1, recommend No Further Action (NFA) for AOC 609. The Department does
not concur with the No Further Action Recommendation for the following reason:

Site 24. addressing petroleum products under the Department’s RCRA Subtitle I program
(UST Program), has been NFA’d. Site 25 is also being handled by the UST Program and is
an open/active site. There is currently monitoring being conducted on Site 25. The
Department cannot fully assess AOC 609 until investigations and subsequent
recommendations regarding Site 25 have been made. The Department generally defers an
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PRELMINARY RESPONSES TO SCOHEC COMMENTS ON THE AOC 609 RFI REPORT ADDENDUM (REVISION 0}

NFA determination for this type of site until after the investigation under RCRA Subtitle 1
program is complete. The Recommendations section of the document should be revised to
state that the final corrective action for AOC 609 will be selected subsequent to selection of
remedial action at Site 25.

All references to NFA with the released document should be removed.

CH2M-Jones Response 1:

AOC 609 encompasses Building 1346 service station activities, evaluated under RCRA
Subtitle C. The building activities included management of virgin petroleum products (Site
25), which are covered under the RCRA Subtitle I (UST) program; these substances are not
considered hazardous waste.Virgin petroleum products are excluded from RCRA Subtitle C
regulations. An additional building activity involved collecting waste oil in a UST (Site 24)
in an area removed from Site 25. Site 24 has been investigated under the Department’s UST
program, and the SCODHEC Bureau of Water Groundwater Quality Section has ruled it for
NFA. However, potential releases from Site 24 (a waste product) are appropriately considered
under the RCRA Subtitle C program, and therefore it is appropriate to include Site 24 in
AOC 609. We do not believe that it is appropriate to include Site 25 (virgin petroleum
products) in AOC 609, this site is being adequately addressed under the State of South
Carolina’s petroleum program.

Therefore, selection of NFA for AOC 609 should be independent of selection of corrective
action for Site 25. The COPC evaluation concluded that no COCs are present at AOC 609

. and an NFA ruling is recommended. The Department has agreed with these risk conclusions;
see review comments by Susan Byrd.

Jo Cherie Overcash Comments:

SCDHEC Comment 1a:

Groundwater Flow

The Division of Hydrogeology is concerned that the Navy has not adequately determined
the direction of groundwater flow at AOC 609, Site 24 and Site 25. In Appendix A and B of
this RFI Addendum, portions of three other documents have been provided. Each of these
documents gives a different direction for groundwater flow from southeast, southwest to
northwest. Moreover, the Navy states that seasonal factors may influence the direction of
groundwater flow. The Navy does not provide substantiating evidence. Due to the
uncertainty of the direction of groundwater flow and the uncertainty of whether a seasonal
fluctuation exists, it is unclear as to whether the existing groundwater monitoring wells are
appropriately located to distinguish a contaminant plume emanating from Site 24 [R.61 -
79.264.97(a)].

CH2M-]Jones Response 1a:

Numerous groundwater measurements have been conducted at AOC 609. Overall, the data
at the site strongly confirm that the general direction of groundwater flow at the site is
toward the southwest. This evidence includes the following:

1. Of the flow direction measurements reviewed, only the maps presented in the Zone F RFI
Report, Revision 0 (EnSafe, 1997) suggest anything other than a southwest flow
direction (see discussion below and attached figures).
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PRELIMINARY RESPONSES TO SCDHEC COMMENTS ON THE ADC 609 RFI REPORT ADDENDUM (REVISION 0)

2. The dissolved phase plume resulting from the release of gasoline from the USTs at Site 25
has migrated in a southwesterly direction from the USTs, as described in the Site 25
Corrective Action Plan. The migration of dissolved phase gasoline components in a
southwesterly direction provides confirmation that the predominant direction of
groundwater flow at the site is towards the southwest.

Further, because the only groundwater contamination present at the site is related to the
USTs at Site 25, any further concerns about confirming groundwater flow direction is
appropriately addressed under the petroleum program work for Site 25.

A further discussion of each groundwater flow direction monitoring event under review is
provided below:

i. EnSafe prepared groundwater flow maps from 1996 with measurements from five wells
(SME wells 3, 4, 5, 7, and 8). These maps show groundwater flow in a southeast
direction. It is unclear what data were used to prepare the maps presented in the Zone F
RFI Report, Revision 0. However, groundwater depths measured during EnSafe’s May,
September, and November 1997 sampling events all indicate a flow pattern in a west-to-
southwest direction. For the first sampling event in November 1996, the wells were
sampled over a two-week time interval; groundwater flow patterns cannot be reliably
estimated over this period of time. Note that this sampling event was not used to prepare
the maps in the Zone F RFI Report, Revision 0.

ii. On September 8, 1999, Tetra Tech NUS, Inc. (TtNUS) measured groundwater
elevations from four wells all clustered within only a 30-ft radius and centered
approximately 100 ft northwest of the former waste oil UST location. It was concluded
that the localized flow direction was west-northwest. The well locations are shown in the
Initial Groundwater Assessment Report for Site 24, which is included in Appendix B of
the AOC 609 RFI Report Addendum. Because the measuring area was so small, and this
measurement did not include the area-wide groundwater elevations around AOC 609, it
should not be considered applicable to the entire AOC 609, but only to the specific area
measured.

tii. Groundwater measured for the Site 25 Rapid Assessment, on September 11, 1999 shows
a southwest flow direction. These measurements included seven SME monitoring wells
that surround AOC 609 and cover the waste oil UST area.

iv. Groundwater elevations measured on March 26, 2001 for the Site 25 Corrective Action
Plan are mapped as Figure 4-4 in the RFI Report Addendum. This map also shows
groundwater flow in a southwestern direction.

v.  Groundwater measured by CH2M-Jones on October 19, 2001 confirms the groundwater
flow direction to the southwest.

It is common to expect some seasonal influence in groundwater gradient and flow, but
evidence at AOC 609 indicates only minor variation. Groundwater flow maps from six
different measurements over the period 1997 through 2001 are attached to these comment
responses.

In conclusion, the overall weight of evidence strongly confirms a predominant southwesterly
groundwater flow direction. Recent measurements confirm that the groundwater flow
direction continues in this southwestern direction. FSMEGWO04 is located correctly to
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PRELIMINARY RESPONSES TO SCDHEC COMMENTS ON THE AQC 609 RFJI REPORT ADDENDUM (REVISION 0)

monitor any impacts to groundwater caused by potential releases from the waste oil UST.
Any minor uncertainty about the degree of seasonal variations at AOC 609 1s, in our
opinion, an insufficient basis for delaying a regulatory decision for the site.

SCDHEC Comment 1b:

Groundwater Flow

Moreover, in Section 7.0, Recommendations, the Navy has concluded that the hazardous
constituents detected in groundwater at AOC 609 are associated with the fuel product USTs
designated as Site 25. According to Section VI of the Department’s Underground Storage Tank
Assessment Guidelines for Permanent Closure, Change-in-Owner and Change-in-Service (June
1995), the contaminants detected at AOC 609 can also be associated with “Used Oil”.
Inherent in the Navy’s conclusion is the assumption that the existing monitoring well
system is adequately located.

CH2M-Jones Response 1b:

The weight of evidence and analytical data for the site adequately and convincingly
demonstrate that the source of the dissolved phase BTEX plume at the site originated from the
gasoline USTs at site 25. This weight of evidence includes the following:

1. It is documented that the USTs at Site 25 failed a tank-tightness test, confirming that
these tanks leaked fuel.

2. The subsequent identification of product in soil and groundwater at the location of these
Site 25 USTs confirmed that the tanks were leaking.

3. The absence of BTEX parameters in soil and groundwater collected in the excavation
from which the waste vil tank was removed (Site 24) confirms that the waste oil tank
could not have been the source of the BTEX plume in Site 25 groundwater.

Thus, the speculation that the waste oil tank could have been the source of the BTEX plume
in this area, simply because BTEX parameters are on a list of suggested analytes for waste oil
tank sampling, is disproved by the actual data and documented site conditions.

SCDHEC Comment 1c:

Groundwater Flow

Furthermore, in Appendix B, the UST Assessment Report for UST N51346 includes one
groundwater sample collected during the 1996 closure of the 560 gallon Waste Oil Tank and
piping (Site 24). The groundwater sample was collected from a depth of 7 feet at the south
end of the excavation pit. Analysis of this groundwater sample detected the following
constituents in concentrations greater than their corresponding maximum contaminant level
(MCL) or action level (AL) as established by Federal Drinking Water Standards and Health
Advisories, as amended:

Mercury at 2.69 micrograms per liter (ug/L);
Arsenic at 191 ug/L;

Chromium at 534 ug/L; and

Lead at 4550 ug /L.
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PRELIMINARY RESPONSES TO SCDHEC COMMENTS ON THE AOC 669 fiFl REPORT ADDENDUM (REVISION 0}

CH2M-Jones Response 1c:

As noted above, BTEX parameters are noticeably absent from the list of parameters detected
in the groundwater sample collected when the waste oil tank was removed, confirming that
the BTEX plume did not originate at the waste oil tank. The only parameters detected above
maximum contaminant levels (MCLs) or action levels were metals. The presence of these
metals at elevated concentrations is most likely due to the conditions under which the
groundwater sample was collected.

The groundwater sample collected during UST closure was scooped from the excavation pit
at a 7-ft depth. The typical procedure during UST closure assessments is to dig with the
excavator bucket several feet below the tank pit until groundwater is encountered, and collect
a sample as soon as it is visible. This sample is collected quickly to reduce loss of potential
volatile constituents, and therefore contains many particulates (i.e., it is usually muddy).
Metals that are generally encountered in background soil samples at the CNC, such as
mercury, arsenic, chromium, and lead, are to be expected in this groundwater sample.
Naturally occurring metals in an unscreened groundwater sample collected from the
excavation cannot be considered representative of site groundwater or evaluated similar to
those from a monitoring well that has been properly screened and developed.

SCDHEC Comment 1d:

Groundwater Flow

Although the Navy has included groundwater data generated from monitoring well
FSMEGW004 during the RFI (Appendix A, Table 10.5.8) and during the RFI Addendum
activities (Appendix D), there is concern regarding the direction of groundwater flow and
the location of the monitoring wells at the Waste Oil Tank, Site 24. For example,
FSMEGWO004 is approximate 30 feet southwest of Site 24, while FSMEGWO005 is
approximately 135 feet southeast of Site 24. Note that there are no monitoring wells located
northwest of Site 24.

CH2M-Jones Response 1d:

See CH2M-Jones Response to SCDHEC Comment 1a regarding groundwater flow direction.
As shown in the February 2000 Site 24 Assessment Report, five groundwater monitoring
wells are located northwest of the former UST. The closest one, CNC24-MWO04, is
approximately 75 ft northwest of the former waste oil UST. Data from these wells have been
used for the Subtitle I UST assessment. The data indicate only very low concentrations of
toluene and naphthalene (below MCLs), and no other BTEX or PAHs associated with fuel
products. In addition, metals were not detected in the groundwater above their method
detection limits or background levels. Therefore, these monitoring wells located northwest of

the waste oil UST indicate that contamination above regulatory standards is not present at
Site 24.

SCDHEC Comment 1e:

Groundwater Flow

In conclusion, the Navy has not definitively established that the groundwater plume at
AOC 609 is not from Site 24 Waste Qil Tank. However, the facility’s RCRA Hazardous
Waste Permit does not distinguish Site 24 Waste Qil Tank from Site 25 USTs but lists AQOC
609 as Building 1346 Gas Station. Under the RCRA Permit, a decision regarding
groundwater will be made for AOC 609 and will not distinguish between the Sites.
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PRELIMINARY RESPONSES TO SCDHEC COMMENTS ON THE AQC 509 RFI REPORT ADDENDUM (REVISION 0y

However, the Navy further states that the documented fuel release at Site 25 is being
addressed under the Department’s UST program.

CH2M-Jones Response le:

As previously discussed in CH2M-Jones” Response to SCOHEC Comment 1b, the site data
and documented conditions conclusively indicate that the dissolved BTEX plume originated
with the documented leaks in the gasoline USTs at Site 25, and not at Site 24. No data
support SCDHEC's speculation that the waste oil tank is the source of this release; in fact,
the data directly contradict this hypothesis.

Because Site 25 is being addressed under the state’s petroleum program and because no
COCs related to releases from other areas of AOC 609 have been identified, there is no reason
not to move forward with closing out AOC 609 while keeping Site 25 under corrective action.

SCDHEC Comment 1f:

Groundwater Flow

Therefore, it is recommended that the Navy monitor groundwater elevation at AOC 609 to
determine the direction of groundwater flow and to determine whether there is a seasonal
fluctuation in the flow direction. Itis also recommended that the Navy address AOC 609 in
its entirety such that all concemns regarding the presence of arsenic, volatile organic
compounds, and semi-volatile organic compounds are included whether from Site 24 or
from Site 25.

CH2M-Jones Response 1f:

As previously indicated, the direction of groundwater flow is adequately known.
Groundwater elevations have been measured at least six times. A measurement on October
19, 2001 confirms the previously known direction. In addition, measurements taken during
the past four years indicate negligible seasonal variation in flow direction.

We disagree with the suggestion that Site 25 be transferred to the RCRA Corrective Action
program. We believe this is contrary to the intent of both the RCRA Corrective Action and
RCRA Subtitle I regulations. All constituents relating to a potential release from Building
1346 operations have been addressed either through this AOC 609 RFI or are being addressed
through Subtitle [ work at Site 25. All data indicate that arsenic has not been released to the
groundwater through any Building 1346 operations, whether from Site 24 or Site 25, and
that it has been addressed in the AOC 609 RFI Addendum. Groundwater COPCs
encountered at Site 25 are related to fuel products and are managed under the Subtitle I

program.

SCDHEC Comment 2:

Section 4, Summary of Additional Investigation

The Navy states that monitoring wells F6(09GW001 and F609GW002 were installed in
response to the Department’s initial comments regarding the Zone F-RFI Report, Revision 0.
In Appendix C, the SCDHEC reply to Comment 5 (Eric Cathcart) states that in the April
1999 meeting, the Team agreed to install these two wells and to sample for the Appendix IX
at DQO Level IV for at least two rounds. The Navy states that the May 1999 groundwater
samples from these wells were analyzed for volatile organic compounds, semi-volatile
organic compounds, metals, pesticides and polychlorinated biphenyls (arochlor). The Navy
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PRELIMINARY RESPONSES TO SCOHEC COMMENTS ON THE AOC 609 RF! REPORT ADDENDUM (REVISION Q)

further states that in October 1999 the analysis was reduced to metals and volatile organic
compounds. No chain of custody forms have been included. The Navy should explain the
lack of Appendix IX analysis of groundwater samples collected from E609GW001 and
F609GWO002.

CH2M-Jones Response 2:

The first sampling event for these two wells included SW846 pesticides, PCBs, VOCs, and
SVOCs, and CLP-TAL metals; no PCBs, SVOCs, or pesticides were detected. Neither these
three chemical groups nor cyanide would be expected in the perimeter wells, due to either
their low solubility or lack of contaminant source at AOC 609. With the exception of 4-
methylphenol (an anaerobic biodegradation breakdouwn product of toluene), there have been
no SVOCs consistently identified in any AOC 609 or Site 25 groundwater monitoring wells
that have exceeded MCLs or RBCs. Therefore, in the second sampling event, only metals and
VOCs were monitored. Because the expanded list of constituents was not detected in the first
sampling event and they are not expected to be at the well locations, it was not considered
essential to analyze for compounds that were determined to be absent.

SCDHEC Comment 3:

Section 4, Summary of Additional Investigation

No chain of custody forms have been included for the soil and/or groundwater samples
collected during the RFI Addendum activities. The Navy must provide the chain of custody
forms for all the additional samples.

CH2M-Jones Response 3:

CH2M-Jones and the Navy will try to locate the chain of custody forms for the additional
samples collected by EnSafe. It should be noted that no chain of custody forms have been
submitted as part of previous Zone RFI reports. Although it is feasible to provide these forms
for sampling performed by CH2M-Jones, it may not be possible to locate them from previous
sampling efforts.

SCDHEC Comment 4:

Figure 4-4 Groundwater Potentiometric Surface Map

Groundwater monitoring well FSMEGWO02 is depicted on Figure 4-4 but is not mentioned
in the text. No analysis from this well is included in the data. The Navy should give the
history and present condition of this well and clarify its purpose. If this well has been
damaged, replaced and/or abandoned, the text should clearly state its condition.

CH2M-Jones Response 4:

Groundwater monitoring well FSMEGWO02 is damaged and full of sediment. It has not been
sampled and should not be used for groundwater level measurements. The text and
groundwater level maps in the RFI Report Addendum will be adjusted.

SCDHEC Comment 5;
Figure 4-4 Groundwater Potentiometric Surface Map

The following two concerns regarding Figure 4-4 entitled Groundwater Potentiometric
Surface Map should be addressed:

AOCB09ZFRSPCOMREVQ.DOC 7



PRELIMINARY RESPONSES TO SCDHEC COMMENTS ON THE AOC 603 RFI REPORT ADDENDUM (REVISION 0}

a. No date is given for the groundwater elevation data.
b. The contours are incorrect at the FSMEGWOQ02 location.

CH2M-Jones Response 5:
The figure will be revised with measurement date and removal of information regarding the
damaged well. Please see CH2M-Jones Response to SCOHEC Comment 4.

SCDEHC Comment 6:

Appendix B

In this Appendix, the Navy has included portions of documents that have been submitted to
the Department’s Bureau of Water. Specifically, the appendices to the Initial Groundwater
Assessment Report for Site 24, Building NS1346, dated February 2000, and the appendices to
the Rapid Assessment Report for Site 25, Building 1346, dated November 1999, have not been
included. The Navy should provide these appendices.

CH2M-Jones Response 6:
Appendices will be provided for the referenced reports.

SCDHEC Comment 7:

Appendix D

The tables included in Appendix D are entitled “Data Summary”. This document is an
“Addendum” to the RFI Report and a complete set of data should be provided. All
historical and new data for each monitoring well (soil location) should be presented on
tables to include the date of sample collection. The organization of the table should be such
that the reviewer can readily determine groundwater quality at each location and whether
trends are present. Although a portion of the RFI Report is reproduced in this Addendum,
the Navy should incorporate old and new data for ease of review.

CH2M-Jones Response 7:

Because of the volume of data generated for the REI, the reader is requested to refer to the
Zone F RFI Report, Revision 0, for a complete summary of historical data. A summary of all
analyses for newer data is provided in Appendix D, along with date of sampling. All detected
analytes from normal samples (not field duplicates) of the more recent field efforts are further
presented in Section 4.0. The BRAC Cleanup Team (BCT) has previously agreed that
complete summary tables of all data are not required in the RFI Report Addenda. Where
appropriate, we will provide comprehensive data tables for selected parameters. The attached
comprehensive table of groundwater COPCs will be added to Section 5.0. Figures showing all
groundwater data for a specific COPC are provided in the report where appropriate.

Susan Byrd Comments:

After review of the above referenced document, no revisions or corrections are requested in
regards to risk assessment issues. However, the Department has questions/concerns
regarding the utilization of the August 2001 Technical Memorandum regarding inorganic
background values. Although I agree with the risk conclusions drawn in the SWMU 609
RFI Addendum, I do not concur with the overall approach for the elimination of COPCs
utilizing the background data. CH2M-Jones should note that the approach outlined in the
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August 2001 Background Tech Memo has not yet been approved by the Department. Based
on the Department’s review of the Background Tech Memo, application of the background
data in regards to the elimination of COPCs has not clearly been provided. Itis
recommended that the CNC Team discuss the application of background in the next Team
meeting so that COPC selection or elimination can be technically defensible and consistent
in future documents. This will assist the Department in the expedited review /approval of
the approach for using background values at CNC.

CH2M-Jones Response:

Comment noted. This item will be discussed at the BCT meeting. CH2M-]Jones is willing to
revise Section 5.0 as necessary to be compatible with recent discussions regarding the
evaluation of COCs.
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RFI REPORT ADDENDUM, AOC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1
OCTOBER 2001
TABLE 52
Groundwater COPCs; Inorganic Compounds
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex
Concentration
Parameter  Location Sample Date (o) Qualifier =~ MCL/RBC* BRC"®
Aluminum F609GWO001 05/20/1999 7,440 J 37,000 224
10/12/1999 153 J
F609GWO002 05/20/1999 308 J
10/12/1999 58.7 uJ
FSMEGWO001 11/21/1996 4,450 =
05/12/1997 394 =
09/10/1997 70.6 U
11/21/1997 661 =
FSMEGWO003 11/13/1996 127 J
05/12/1997 734 =
09/05/1997 761 =
11/21/1997 1,540 =
FSMEGW004 11/21/1996 116 J
05/13/1997 414 U
09/05/1997 27.4 ]
11/21/1997 59.6 U
FSMEGWO005 11/13/1996 458 J
05/13/1997 87.2 J
09/08/1997 90.9 J
11/20/1997 124 )
FSMEGWO006 11/13/1996 18.0 U
05/14/1997 115 u
09/09/1997 9.0 u
11/20/1997 14.3 U
FSMEGWO007 11/13/1996 5,660 J
05/14/1997 99.2 J
09/09/1997 5,860 =
11/20/1997 1,420 J
FSMEGW008 11/21/1996 142 =
05/13/1997 29.3 U
09/09/1997 49.3 U
11/19/1997 58.6 J
Antimony ~ F609GWO001  05/20/1999 5.0 u 6 NL
10/12/1999 24 u
F609GW002 05/20/1999 5.0 U
10/12/1999 24 )
FSMEGWO001 11/21/1996 2.1 U
05/12/1997 4.0 J
09/10/1997 27 U
11/21/1997 J

AGCE0ZFRFIRAREV1.DOC 514



RFI REPORT ADDENDUM, ACC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1
OCTOBER 2001
TABLE 5-2
Groundwater COPCs; Inorganic Compounds
RF! Report Addendum, AOC 609, Zone F, Charleston Naval Complex
Concentration
Parameter Location Sample Date (ug/L) Qualifier MCL/RBC’ BRC®
Antimony FSMEGW003 11/13/1996 21 U 6 NL
05/12/1997 2.7 J
09/05/1997 2.7 U
1172111997 16 ud
FSMEGWO004 11/21/1996 3.2 U
05/13/1997 3.2 u
09/05/1997 2.7 U
11/21/1997 16 ud
FSMEGWO005 11/13/1996 21 u
05/13/1997 3.3 U
09/08/1997 27 U
11/20/1997 1.6 ud
FSMEGWO006 11/13/1996 21 U
05/14/1997 29 U
09/09/1997 16 U
11/20/1997 1.6 ud
FSMEGWO007 11/13/1996 2.1 U
05/14/1997 4.6 U
09/09/1997 1.6 U
11/20/1997 1.6 (EN]
FSMEGWO008 11/21/1996 3.2 u
05/13/1997 1.6 U
09/09/1997 29 U
11/19/1997 1.6 Ud
Arsenic FE09GWO001 05/20/1999 75 d 50 16.7
10/12/1999 47.3 =
FEO9GWO02  05/20/1999 =
10/12/1999 301 =
FSMEGWO001 11/21/1996 65.2 =
05/12/1997 50.6 =
09/10/1997 37.7 =
11/21/1997 36.0 =
FSMEGW003 11/13/1996 6.5 J
05/12/1997 8.0 J
09/05/1997 3.6 J
11/21/1997 52 J
FSMEGW004 11/21/1996 15.9 =
05/13/1997 204 =
09/05/1997 16.6 =
11/21/1997 19.2 =
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RF1 REPORT ADDENDUM, AQC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1
OCTOBER 2001
TABLE 5-2
Groundwater COPCs; Inorganic Compounds
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex
Concentration
Parameter  Location Sample Date {ug/L) Qualifier MCL/RBC* BRC"®
Arsenic FSMEGW005 11/13/1996 416 J 50 16.7
05/13/1997 48.7 =
09/08/1997 -
11/20/1997 42.2 =
FSMEGWO006 11/13/1996 38.7 J 16.2
05/14/1997 336 =
09/09/1997 52.2 =
11/20/1997 56.1 =
FSMEGW007 11/13/1996 5.2 J 16.7
05/14/1997 2.1 U
09/09/1997 2.1 u
11/20/1997 25 J
FSMEGW008 11/21/1996 184 =
05/13/1997 21.6 =
09/09/1997 31.2 =
11/19/1997 315 =

Concentrations in bolded and outlined text indicate exceedance of MCLs.

*RBCs are listed in italics where no primary MCL exists. Tap water RBCs are listed in the EPA Region |Il RBC
table (October 2000).

®BRCs are taken from the Zone F RFI Report, Revision 0 {EnSafe, 1997).
Analyte is delected at concentration shown

Analyte is presenied at an estimated concentration

Analyte not detected; value is reporting limit

UJd  Analyte not detected; value is estimated reporting limit

c & n
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TABLE 5-3

COPCs in Groundwater; Organic Compounds

RF! Report Addendum, AOC 609, Zone F, Charleston Naval Complex

RFI REPORT ADDENDUM, ACC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1

OCTOBER 2001

Parameter

Location

Sample Date

Concentration

(rglL)

Qualifier

McL/RBC?

Benzene

Ethylbenzene

AQCES0ZFRFIRAREV1.DOC

F609GWO01

FB09GW002

FSMEGWO001

FSMEGWO003

FSMEGW004

FSMEGWO005

FSMEGWO006

FSMEGW007

FSMEGW(008

FE09GWO001

FE09GW002

FSMEGWO001

05/20/1999
10/12/1999
05/20/1999
10/12/1999
11/21/1986
05/12/1997
09/10/1997
11/21/1997
11/13/1996
05/12/1997
09/05/1997
11/21/1997
11/21/1996
05/13/1997
09/05/1997
11/21/1997
11/13/19986
05/13/1997
09/08/1997
11/20/1997
11/13/1996
05/14/1997
09/09/1997
11/20/1997
11/13/1996
05/14/1997
09/09/1897
11/20/1997
11/21/1996
05/13/1997
09/09/1997
11/19/1997

05/20/1999
10/12/1999
05/20/1999
10/12/1999
11/21/1996
05/12/1997
09/10/1997
11/21/1997

44

Do o g ;g W oW

2
g

18,000

14,000

23,000

o

LOATN © 1 N S I &) L S & 0 BN OV T & B 4 B & A K & B # 1 I G AT & B ¢ R & s I & ) BN 4 L I &) |

ccCcCcoccCcCcCccocgccCcccccocoac

I

cocCcCcCcCCcCcCcCcC ccccCcccCccCccocggcocec

700

517



AR AEPORT ADDENDUM, AQC 608, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1
OCTOBER 2001
TABLE 53
COPCs in Groundwater; Organic Compounds
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex
Concentration
Parameter Location Sample Date (ug/t) Qualifier MCL/RBC"
Ethylbenzene FSMEGW003 11/13/1996 5 U 700
05/1211997 5 U
08/05/1997 5 U
11/21/1997 5 v
FSMEGW004 11/21/1996 5 u
05/13/1997 5 u
09/05/1997 ) U
11/21/1997 5 U
FSMEGWO005 11/13/1996 2,400 J
05/13/1997 1,700 =
09/08/1997 1,000 =
11/20/1997 2,600 =
FSMEGW006 11/13/1996 5 U
05/14/1997 5 u
09/09/1997 5 )
11/201997 5 u
FSMEGWO007 11/13/1996 5 u
05/14/1997 5 U
09/09/1997 5 V)
11/20/1997 5 u
FSMEGW008 11/21/1996 5 u
05/13/1997 5 u
09/09/1997 5 u
11/19/1997 5 u
Naphthalene F609GWOO1 05/20/1999 10 u 6.5
F60SGW002 05/20/1999 10 u
FSMEGWO0G1 11/21/1996 10 U
05/12/1997 10 u
09/10/1997 10 U
11/21/1997 10 U
FSMEGWO003 11/13/1996 10 u
05/12/1997 10 u
09/05/1997 10 u
11/21/1997 10 V]
FSMEGWO004 11/21/1996 10 u
05/13/1997 10 u
09/05/1997 10 U
11/21/1997 10 u
FSMEGWO005  11/13/1996 =

AQCBIZFRFIHAREV1.DOC
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RFI REPORT ADDENDUM, ACC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REWISION 1
OCTOBER 2001
TABLE 5-3
COPCs in Groundwater; Organic Compounds
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex
Concentration
Parameter Location Sample Date (Hg/L) Qualifier MCURBC
Naphthalene FSMEGW005 05/13/1997 240 = 6.5
09/08/1997 330 =
11/20/1997 370 =
FSMEGWO006 11/13/1996 10 u
05/14/1997 10 u
09/09/1997 10 U
11/20/1997 10 U
FSMEGWO007 11/13/1996 10 u
05/14/1997 10 U
09/09/1997 10 u
11/20/1997 10 u
FSMEGWO008 11/21/1996 10 U
05/13/1997 10 U
09/09/1997 10 u
11/19/1997 10 U
Toluene FE09GW001 05/20/1999 5 u 1,000
10/12/1999 3 U
F609GW002 05/20/1999 5 U
10/12/1999 3 U
FSMEGWO001 11/21/1996 5 U
05/12/1997 5 U
09/10/1997 5 U
11/21/1997 5 u
FSMEGW003 11/13/1996 5 v
05/12/1997 5 U
09/05/1997 5 u
11/21/1997 5 u
FSMEGWO004 11/211996 5 U
05/13/1997 5 U
09/05/1997 5 U
11/211997 5 u
FSMEGWO005 11/13/1996 56,000 =
05/13/1997 24,000 =
09/08/1997 17,000 =
11/20/1997 34,000 =
FSMEGW006 11/13/1996 5 U
05/14/1997 5 u
09/09/1997 5 U
11/20/1997 5 u

AQC6907FRFIRAREV1.DOC



TABLE 5-3

COPCs in Groundwater; Organic Compounds
RF! Report Addendum, AOC 609, Zone F, Charleston Naval Complex

RFA REPORT ADDENDUM, AQC 609, ZONE F
CHARLESTON NAVAL COMPLEX
REVISION 1

OCTOBER 2001
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fiFl REPORT ADDENDUM, AOC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1
OCTOBER 2001
TABLE 5-3
COPCs in Groundwater, Organic Compounds
RF1 Report Addendum, AOC 609, Zone F, Charleston Naval Complex
Concentration
Parameter Location Sample Date (ugiL) Qualifier MCL/RBC
2.4-Dimethylphenol  FEO9GW0O1 - 05/20/1999 10 U 730
FE09GW002 05/20/1999 10 U
FSMEGWO001 11/21/1996 10 U
05/12/1997 10 U
09/10/1997 10 U
11/21/1997 10 U
FSMEGWO003 11/13/1996 10 U
05/12/1997 10 V)
09/05/1997 10 U
11/211997 10 U
FSMEGWO004 11/21/1996 10 V)
05/13/1997 10 U
09/05/1997 10 U
11/21/1997 10 U
FSMEGWO005 11/13/1996 380 =
05/13/1997 120 =
09/08/1997 110 =
11/20/1997 140 =
FSMEGWO006 11/13/1996 10 U
05/14/1997 10 U
09/09/1997 10 U
11/20/1997 10 U
FSMEGWO007 11/13/1996 10 U
05/14/1997 10 U
09/09/1997 10 u
11/20/1897 10 u
FSMEGW008 11/21/1996 10 U
05/13/1997 10 U
09/09/1997 10 U
11/19/1997 10 U
2- F609GW001 05/20/1999 10 U 122
Methylnaphthalene
FE09GW002 05/20/1999 10 U
FSMEGWO001 11/2111996 10 U
05/12/1997 10 u
09/10/1997 10 u
11/21/1997 10 V]
FSMEGWO(003 11/13/1996 10 u
05/12/1997 10 U
09/05/1997 10 u
11/21/1997 10 u

AOC690ZFRFIRAREY1.D00C
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RFA REPORT ADDENDUM, AQOC 609, ZONE F

CHARLESTON NAVAL COMPLEX
AEVISION 1
OCTOBER 2001
TABLE 53
COPCs in Groundwater; Organic Compounds
RF! Report Addendum, AOC 609, Zone F, Chareston Naval Complex
Concentration
Parameter Location Sample Date (ug/L) Qualifier MCL/RBC’
2- FSMEGWO004 11/21/1996 10 u 122
Methylnaphthalene
05/13/1997 10 U
09/05/1997 10 u
11/21/1997 10 U
FSMEGWO005 11/13/1996 48 =
05/13/1997 110 =
09/08/1997 64 =
11/20/1997 100 =
FSMEGWO006 11/13/1996 10 u
05/14/1997 10 U
09/09/1997 10 u
11/20/1997 10 u
FSMEGWO007 11/13/1996 10 u
05/14/1997 10 u
09/09/1997 10 U
11/2011997 10 u
FSMEGWQ08 11/21/1996 10 u
05/13/1997 10 )
09/09/1997 10 u
11/19/1997 10 U
2-Methylphenol (o- F609GW001 05/20/1999 10 U 1,830
Cresol)
FE09GW002 05/20/1999 10 u
FSMEGWO001 11/21/1996 10 u
05/12/1997 10 u
09/10/1997 10 )
11/21/1997 10 u
FSMEGWQ03 11/13/1996 10 U
05/12/1997 10 U
09/05/1997 10 u
11/211997 10 )
FSMEGWO004 11/21/1996 10 u
05/13/1997 10 u
09/05/1997 10 u
11/21/1997 10 u
FSMEGWQO05 11/13/1996 1,000 =
05/13/1997 220 =
09/08/1997 290 =
11/20/1997 340 =

AQCSS0ZFRFIBRAREVY.DOC

299



RFI REPORT ADDENDUM, AOC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1
OCTOBER 2001
TABLE 5-3
COPCs in Groundwater; Organic Compounds
RFI Report Addendum, AOC 608, Zone F, Charleston Naval Complex
Concentration
Parameter Location Sample Date (pg/L) Qualifier MCL/RBC
2-Methylphenot (o- FSMEGWO006 11/13/1996 10 u 1,830
Cresol)
05/14/1997 10 U
09/09/1997 10 U
11/20/1997 10 U
FSMEGWO007 11/13/1996 10 U
05/14/1997 10 U
09/09/1997 10 u
11/2011997 10 u
FSMEGW008 11/21/1996 10 U
05/13/1997 10 u
09/09/1997 10 U
11/19/1997 10 U
4-Methylphenol (p- F609GWO001 05/20/1999 10 u 183
Cresol)
F609GW002 05/20/1999 10 )
FSMEGWO001 11/21/1996 10 U
05/12/1997 10 u
09/10/1997 10 u
11/21/1997 1 J
FSMEGW003 11/13/1996 10 U
05/12/1997 10 U
09/05/1997 10 u
11/21/1997 10 U
FSMEGWO004 11/21/1996 10 u
05/13/1997 10 U
09/05/1997 10 U
11/21/1997 10 u
FSMEGWO005 11/13/1996 970 =
05/13/1997 260 =
09/08/1997 290 =
11/20/1997 310 =
FSMEGWO006 11/13/1996 10 v
05/14/1997 10 u
09/09/1997 10 u
11/20/1997 10 u
FSMEGWO007 11/13/1996 10 ]
05/14/1997 10 u
09/09/1997 10 u
11/20/1997 10 )

AQCB30ZFRFIRAREV1.D0C
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RF1 REPOAT ADDENDUM, ACC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1
OCTOBER 2001
TABLE 5-3
COPCs in Groundwater; Organic Compounds
RF! Report Addendum, AOC 609, Zone F, Charleston Naval Complex
Concentration
Parameter Location Sample Date (pgiL) Qualifier MCL/RBC"
4-Methylphenol (p-  FSMEGWO008 11/21/1996 10 § 183
Cresol)
05/131997 10 u
09/09/1997 10 u
11/191997 10 U

Concentrations in bolded and outlined text indicate exceedance of MCLs.

“RBCs are listed in italics where no primary MCL exists. Tap water RBCs are listed in the EPA Region IIl RBC
table (October 2000).

U Analyte not detected; value is reporting limit
J Analyte is presented at an estimated concentration
Analyte is detected at concentration shown

AQCBI0ZFRFIRAREV1.DOC 524
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CH2NMHILL TRANSMITTAL

To: Mr. David Scaturo From: Louise Palmer
Division of Hazardous and Infectious (704) 329-0072, ext. 296
Wastes

South Carolina Department of Health
and Environmental Control

Date: November 15, 2001

Re: RFI Report Addendum for AOC 609, Zone F — Revision 1

Quantity Description

4 Four (4) copies of Revision 1 of the RF| Report Addendum for AOC 809 in Zone F of the
Charleston Naval Complex

The attached material serves as Revision 1 to the RFl Report Addendum for AOC 609,
Zone F (CH2M-Jones, July 2001). This includes:

e Revised Text (Including Revised Figure 4-4 and Table 5-1; new Tables 5-2 and 5-3)
¢« New Appendix H (CH2M-Jones Responses to SCDHEC Comments)

* New Material to be appended to Appendix B of the RFI Report Addendum (Instructions
for insertion are also provided)

* Revised Covers and Spines (to reflect Revision 1 status)

Please insert this material, which has been 3-hole drilied for your convenience, into the
original binder sent to you in July 2001.

If material received is not as listed, piease notify us at once.

Remarks:

Copy To:

Rob Harrell/Navy, w/att
Gary Foster/CH2M HILL, w/att



CH2M HILL
3011 S W Williston Road
Gainesville, FL

32608-3928

’ CH2MHILL Maling acress:

P.O.Box 147009
Gainesville, FL
32614 7009

July 20, 2001 Tel 352.335.7991

Fax 352.335.2959

Mr. David Scaturo

Division of Hazardous and Infectious Wastes

South Carolina Department of Health and
Environmental Control

Bureau of Land and Waste Management

2600 Bull Street

Columbia, 5C 29201

Re:  RFI Report Addendum (Revision 0) — AOC 609, Zone F

Dear Mr. Scahuro:

Enclosed please find four copies of the RFl Report Addendum (Revision 0) —AQC 609,
Zone F of the Charleston Naval Complex (CNC). This report has been prepared pursuant to
agreements by the CNC BRAC Cleanup Team for completing the RCRA Corrective Action
process.

Please contact me if you have any questions or comments.

Sincerely,

CH2M HILL

Dean Williamson, P.E.

cc: \/Roh Harrell /Navy, w/att
Gary Foster/CTI2M HILL, w/att
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North Charleston, South Carolina

SUBMITTED TO
U.S. Navy Southern Division
Naval Facilities Engineering Command

PREPARED BY
CH2M-Jones

November 2001

Revision 1
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Certification Page for RFI Report Addendum (Revision 0) -
AOC 609, Zone F

I, Dean Williamson, certify that this report has been prepared under my direct supervision
The data and information are, to the best of my knowledge, accurate and correct, and the
report has been prepared in accordance with current standards of practice for engineering

South Carolina

Temporary Permit No. T2000342

ATy, ,//;;// >

Dean Williamson, P.E.

i
77

Date

& %
=3 HILL, INC. Hos
27 No. (00201 /&S
XS o F

/,,/-?",s.'-.,_____..'_,.-',%G§

/’I F A“"\\\\‘\

il



[95]

O 00N Nl e

10
11
12
13
14
15
16

17
18
19

20

= ERR

25
26
27
28
29
30
31

RFI AEPORT ADDENDUM, AOC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1
NOVEMBER 2001

Contents
Section Page
Acronyms and Abbreviations................. SO vii
1.0 INtroduction ........vevmncinencrenrncnsennsssnssssnaseses 1-1
1.1 BAaCKGIOUNA. ...ttt st ss bt bt s sas b b e st e 1-1
1.2 Purpose of the RFI Report Addendum..........ccooiimmnnniincininncinesncnnceinans 1-3
1.3 Report Organization...........ccooiiiemnmsiniinrsnns st tsssss et sss e sssesaseas 1-3
Figure 1-1 Location of AOC 609 and Zone F within the CNC .........ccoooieeecmncniiniisiniieiin, 1-5
Figure 1-2 Aerial Photograph of AOC 609 ...t sssssescanses 1-6
20  Summary of RFI Conclusions for AOC 609.....eviinsnninininnnnisssesisssesssorses 21
2.1 Surface SOil RESUILS.........cciiiiimccniisicisisni st ssssasnetanes 2-1
2.2 Subsurface S0il RESUILS .........ccciiceiriiicinicnncirnc e sssssssisassssssccssaaessons 2-2
2.3 Groundwater ReSULS ...t e seasa s 2-3
2.4 Human Health Risk AssesSment ...t ssoessseens 2-5
2.5 Conclusions and Recommendations.............oivniinicticremnnn s 2-5
Figure 2-1 AOC 609 Original RFI Soil and Groundwater Sampling Locations...................... 2-6
3.0 Summary of UST Removal and Subsurface Assessment Results..........cccoeerrirenen 3-1
3.1 Waste Oil Tank Removal ... resreenecereenesses st st saneenceces 31
3.2 Former UST Fuel Release InvesHZation .......c..ccoooomvrioninvecneecnsnsescn e, 3-2
4.0  Summary of Additional INVeStZatiONS.......ccocvireririiisesinsiinesnisnsssssisssssnssssssissenssassons 4-1
4.1 Soil Sampling and ANALYSeS..........cccoiiiimiiiiin et reene 4-1
4.1.1Surface SOIl ... 41
4.1.2 Subsurface SOil........ccii ettt 4-3
4.2 Groundwater Sampling and Analyses ... 4-3
4.2.1 Groundwater FIOW ...t creeseeeensaeseseress st sestssassssees 4-3
4.2.2 Groundwater Sampling Results ... 4-4
4.3 Summary of COPCs Identified ........cc.coooieieimiiicninmicniieiscieesnesnacesnssssanians 4-5
4.3.1 SUTface SOIl ...ttt er e ss s n e e 4-5
4.3.2 SubSUIface SOil...........cccoimiiiiiiiicrere et s e 4-5
4.3.3 GrOUNAWALLT ....oooriet et saets s es e sn s sesras s st st 4-5
Table 4-1 Analytes Detected in Surface Soil............occorricrnrinnerceeerereee e raesssereenanseens 4-6

AQCS09ZFRFIRAREV1.DOC N



NN A e WN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29
30
31
32
33

RF REPOAT ADOENDUM, AOC 609, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 1
NOVEMBER 2001

Contents
Table 4-2 Analytes Detected in Subsurface Soil......c...oericiciiniieiierreeneirtc e 4-12
Table 4-3 Analytes Detected in GTOUNAWALET .........cooriuiieciieiirrrrrnens s serscsesnesnens 417
Figure 4-1 AOC 609 RFI Addendum Sample Locations.............ccovevenreriinrnseneinnissssoscsrannnnnns 4-22
Figure 4-2 Lead, Arsenic, Copper, and Antimony Results in Surface Soil...........cccconeuucen.c. 4-23
Figure 4-3 Aluminum, Vanadium, and Zinc Results in Surface Soil..........coeeciinicrsnnrunenne 4-24
Figure 4-4 Groundwater Potentiometric Surface Map .......coovvevrenrninisccninncieceni e 4-25
Figure 4-5 Arsenic Results in Groundwater ... sessssesenssssses 4-26
5.0 COPC/COC RefiNemMENnt ........comevrcorsssnsssinssssssisnsonssssssssssassssancassssssassasssses w5-1
5.1 SUIfACE SOLL.....cocarieiteeecrrr ettt e es e ettt cr s e e e nee st ne s aen 5-1
5.1.1 ATUINUNUINE ..ottt icrerrae e ssesaesaes e sessesasosesas sossseresossasnesosassassnssassrsosass 5-1
5.1.2 ADNHINIONY ...vorutitiiireionsissenct s sissss st sbs s ss s sttt serasansasessstosnas s ssstssanes 5-2
5.1.3 ATLSBIUC c.vouveuieieiiitaiaeeercerreresesaesiasesscsas et ssssssss st esaeseresnentsta st asesasssassnctssessesmanenns 5-2
514 COPPET ..ttt st s s bbb 5-3
BLB LA ettt e s e e skt s sttt et an e 5-3
5.1.6 VANAAIUINL ...eouiviiiiitracretree et e e nacsae e rsesan e s easeessesaseseseessssnsassasassassasasesase 5-3
D17 ZEANMC ettt ettt e st ea e n et e et et e e res e e aeataat et enr e e nearaeatan st enns 5-4
518 BETYIIUIIY 1.vvvvre e seeeeeeeeseessssssesessensssssss e ssassssssesses s eseen 5-4
5.1.9 MANGANESE ......ovvieiiiicerecetsisisiicarrs st et snss s s sess s sr st ssss s e aas bk oas 5-4
B L T0 BEQS «.eevveemeeeresesesoeseeeeessesseonsseseesesseessessssssesseseesesesessssssmmsessesseeemseressssssmmssessesns 54
5.2 GIOUNAWALET .......oeiiieirterictnieieircienteteetetrercsaraeassessessaesseesasans st eorasassasnssessnsesansssasases 5-5
5.2.1 ATUINIRUIN «..cccnimiierieaeiiiinnerecerersseesetsesessnesssssssnssessesssssansnsssssassasartsiressassssesasnns 5-5
5.2.2 ANHIMONY «.votieieicceiett ittt ms st s 5-5
5.2.3 ATSEIUIC eueeeuiiriecemnrrieeesereeeerae sttt ceseasssaaas st b s esetnt s easnsnrrassssssasrarasesssesesrres 5-6
524 VOCS aNA SVOCS .ttt esascetenss e ssessemessaessssassssnsatsssassesesssens 5-7
Table 5-1 Surface Soil COPCs—BRC Screening/Exposure Area Concentrations.................. 5-8
Table 5-2 Groundwater COPCs—Inorganic COmMpPOUNdS...........ccruririiccmrmmrecersecenmessesseneees 5-14
Table 5-3 Groundwater COPCs—Organic COMPOUNAS .......cooriicmimicrnucsssnenenensionccssesseses 5-17
6.0 Summary of Information Related to Site Closeout ISSUES ......o.cvvernireivesrcnnenrsecasarees 6-1
0.1 REFTSEALUS .....rovveii ettt ettt ss st et e e st emess s s et basa s nsennsesarsnaranas 6-1
6.2 Presence of Inorganics in GrOUNAWALET .........ccccurvrvrreermneenisnceecnercrsnnecsessssesassnnens 6-1
6.3 Potential Linkage to SWMU 37, Investigated Sanitary Sewers at the CNC........ 6-2
6.4 Potential Linkage to AOC 699, Investigated Storm Sewers at the CNC.............. 6-2

AOCGOOZFRFIRAREV1.DOC v



S e WM

10
11
12
13
14
15
16
17
18
19
20

RFt REPORT ADDENDUM, AOC 503, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 1
NQVEMBER 2001

Contents
6.5 Potential Linkage 504, Investigated Railroad Lines at the CNC........................... 6-2
6.6 Potential Migration Pathways to Surface Water Bodies at the CNC ................... 6-3
6.7 Potential Contamination in Oil/Water Separator (OWSS)..........cccoeciciccrincninec 6-3
6.8 Land Use Control Management Plan ... enennes 6-3
Figure 6-1 AOC 609 Sanitary and Storm Sewer Lines ..o 6-4
7.0  RecomMmendations.......icisnnennsiisiesiiessnniesnssnenssssesesssisssssssssnsesens .7-1
8.0 RefrenCes..ncerieriistsissnssnssstessnrasstssese s ssasssssssestsesssssssssssssssssssasseserssssssasasion 8-1

Appendices

A Excerpts from the Zone F RFI Report, Revision 0 (EnSafe, 1997)

B Initial Groundwater Assessment Report for Site 24, Building N51346 (TtNUS, 2000),
Rapid Assessment Report for Site 25, Building NS1346 (TtNUS, 1999), and UST
Assessment Report for UST 1346 (SPORTENVDETCHASN, 1996)

Responses to SCDHEC Comments

Analytical Data from EnSafe RFI Investigation (1997 and 1999)

Validation Reports from EnSafe RFI Investigation (1997 and 1999)

Monitoring Well Construction Diagrams

SPLP Test Results

Responses to SCDHEC Comiments Regarding the RFI Report Addendum for AOC
609, Zone F, Revision 0 (CH2M-Jones, 2001)

o O " g0

AOC603ZFRFIRAREV1.D0C vl



RFi REPORT ADDENDUM, ACC 609, ZONE F
CHARLESTON NAVAL COMPLEX
REVISION 0

OO0 NN e WM

W N RNRORN RN RN N R e = 2 e el s e s 2
S O NN W ke W R RO W 0NN G e NN =L o

Acronyms and Abbreviations

JULY 2001

AOC
AST
BCT
BEQ
BRAC
BRC
BTEX
CA
CMS
CNC
COC
COPC
DAF
EnSafe
EPA
EPC
ft/bls
ft/d
ft/ft
HHRA
HI
IEUBK
ILCR
MCL
ng/kg
ng/L
mg/kg
MTBE
NAVBASE

area of concern

aboveground storage tank

BRAC Cleanup Team

benzo(a)pyrene equivalent

Base Realignment and Closure Act
background reference concentration
benzene, toluene, ethyl benzene, and xylenes
corrective action

corrective measures study

Charleston Naval Complex

chemical of concern

chemical of potential concern

dilution attenuation factor

EnSafe Inc.

U.S. Environmental Protection Agency
exposure point concentration

feet below land surface

feet per day

feet per foot

human health risk assessment

hazard index

Integrated Exposures and Uptake Biokinetic (Model)

Incremental Lifetime Cancer Risk
maximum contaminant level
micrograms per kilogram
micrograms per liter

milligrams per kilogram
methyl-tert-butyl-ether

Naval Base
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NFA
NFI
OWS
PAH
PCB
PCP
ppm
RBC
RBSL
RCRA
RFI
SCDHEC
SPLP

SPORTENV-
DETCHASN

SSL
SWMU
SvVOC
TtNUS
UCLgs
UST
UTL
VOC
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no further action

no further investigation

oil/water separator

polycyclic aromatic hydrocarbon
polychlorinated biphenyl
pentachlorophenol

parts per million

risk-based concentration

risk-based screening level

Resource Conservation and Recovery Act
RCRA Facility Investigation

South Carolina Department of Health and Environmental Control

synthetic precipitation leaching procedure

Supervisor of Ship Building, Conservation and Repair, United States
Navy, Portsmouth Virginia, Environmental Detachment Charleston

soil screening level

solid waste management unit
semivolatile organic compound
Tetra Tech NUS, Inc.

95-percent Upper Confidence Limit
underground storage tank

upper target level

volatile organic compound
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1.0 Introduction

In 1993, Naval Base (NAVBASE) Charleston was added to the list of bases scheduled for
closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates
closure and transition of property to the community. The Charleston Naval Complex (CNC)
was formed as a result of the dis-establishment of the Charleston Naval Shipyard and
NAVBASE on April 1, 1996.

Corrective Action (CA) activities are being conducted under the Resource Conservation and
Recovery Act (RCRA), with the South Carolina Department of Health and Environmental
Control (SCDHEC) as the lead agency for CA activities at the CNC. All RCRA CA activities
are performed in accordance with the Final Permit (Permit No. SC0 170 022 560).

In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation
and remediation services at the CNC. This submittal has been prepared by CH2M-Jones to
complete the RCRA Facility Investigation (RFI) for Area of Concern (AOC) 609 in Zone F of
the CNC. Figure 1-1 presents the location of Zone F within the CNC.

1.1 Background

AOC 609 is the site of Building 1346, a former automotive maintenance facility and gasoline
station. The focus of the RFI is a 560-gallon waste oil underground storage tank (UST) and
associated fill piping, which was removed in 1996. Historical service station activities in the
AOC 609 area include those of Building 1262, the Navy Exchange Service Station, which
was constructed during the early 1950s and is located southeast of Building 1346. Based on
a review of aerial photographs, a series of aboveground storage tanks (ASTs) were installed
adjacent to Building 1262, and were apparently used for storage of fuels, oils, and other
materials. Building 1262 was later dismantled to provide space for the construction of
Building 1346 in 1962. Figure 1-2 shows an aerial photograph of the AOC 609 area.

A series of five USTs, all constructed of steel and used to store motor fuel, were installed
east of Building 1346 in the early 1960s. These tanks consisted of one 10,000-gallon and four
4,000-gallon tanks. The tanks were removed in 1978 and replaced with three new 10,000-
gallon steel tanks. In 1978, a 560-gallon waste oil UST was also added near the west side of
Building 1346. The motor fuel USTs were removed from service in 1991 after a tank
tightness test revealed a leak(s) in the system. Three 10,000-gallon fiberglass USTs were

AQCG0IZFRFIRAREV1.00C 1.4
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installed in 1991 and remain in service. The USTs are currently used by the South Carolina
Gas and Electric Company.

Releases associated with the motor fuel USTs located southeast of Building 1346 are
designated “Site 25.” These releases have been investigated in conjunction with the
SCDHEC UST program. Furthermore, a corrective action plan for Site 25 is under
development by CH2M-Jones; therefore, Site 25 issues do not pertain to the subject
discussion of AOC 609.

Release(s) associated with the 560-gallon waste oil tank and piping are designated “Site 24,”
and are the sole investigative sources for AOC 609. The waste oil tank and fill pipes were
removed in 1996. The UST received waste oil from a series of drains inside the maintenance
garage of Building 1346. The tank was inspected upon removal and observed to be in good
condition. However, a loose connection and stained soil were noted in the conveyance
piping from maintenance garage drains, approximately four feet from the tank. Soil and
groundwater samples taken at the time of the waste oil tank removal revealed the presence

of inorganics, total recoverable petroleum hydrocarbons, and volatile constituents.

As part of the RFI, EnSafe Inc. (EnSafe) advanced six soil borings to assess the presence of
soil contamination in the vicinity of the UST and related fill piping. In addition, EnSafe
performed three groundwater sampling events in late 1996 and early-to-mid 1997 from
seven existing monitor wells surrounding the AOC 609 area. The findings were reported in
the Zone F RFI Report, Revision (0 (EnSafe, 1997). The chemicals of concern (COCs) that were
identified included benzo(a)pyrene equivalents (BEQs) and metals (arsenic, beryllium,
antimony, and manganese) in surface soil; and benzene, toluene, ethyl benzene, and xylenes
(BTEX), semivolatile organic compounds (5VOCs) (mainly polycyclic aromatic
hydrocarbons [PAHs]), aluminum, and arsenic in groundwater. These chemicals were
identified as COCs, assuming, that risk levels above 1 in a million and a hazard index {HI)

above 1.0 are unacceptable.

Additional investigations were made by EnSafe as presented in the Zone F RFI Work Plan
Addendum (EnSafe, 1999) to delineate the extent of inorganic chemicals in surface soil,
subsurface soil, and groundwater. The results of these additional investigations are
presented in this RFI Report Addendum.

GNV/011630040-A0CB09RFIADDRVC.DCC 12
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1.2 Purpose of the RFI Report Addendum

This report provides information about AOC 609 that documents the conclusions from the
RFI report, provides the results of additional sampling performed after the RF], evaluates
the additional data, and provides conclusions regarding site closure.

The results of additional investigations subsequent to the Zone F RFI Report, Revision 0 are
presented to complete the nature and extent investigation for chemicals of potential concern

(COPCs) identified in surface soil, subsurface soil, and groundwater.

Prior to changing the status of any site in the CNC RCRA CA permit, the BRAC Cleanup
Team (BCT) agreed that the following issues should be considered:

¢ Status of the RFI

¢ Presence of metals (inorganics) in groundwater

¢ Potential linkage to Solid Waste Management Unit (SWMU) 37, Investigated Sanitary
Sewers at the CNC

¢ Potential linkage to AOC 699, Investigated Storm Sewers at the CNC
¢ Potential linkage of AOC 504, Investigated Railroad Lines at the CNC
e Potential linkage to surface water bodies (Zone J)

¢ Potential contamination associated with oil/water separators (OWSs)
* Relevance or need for land use controls at the site

Information regarding these issues is provided in this report addendum to expedite

evaluation of the site.

1.3 Report Organization

This RFI Report Addendum consists of the following sections, including this introductory

section:

1.0 Introduction — Presents the purpose of the report and background information relating
to the RFI Report Addendum.

2.0 Summary of RFI Conclusions for AOC 609 — Summarizes the conclusions from the
RFI investigations and risk evaluations for AOC 609.

3.0 Summary of UST Removal and Subsurface Assessment Reports — Summarizes the
activities and conclusions from the UST removal and subsequent investigations at Sites 24
and 25.

ACC6IZFRARAREV1.DOC
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4.0 Summary of Additional Investigations — Summarizes information collected after

completion of the RFI report.

5.0 COPC/COC Refinement —Provides further evaluation of COPCs based on RFI and
additional data to assess them as COCs.

6.0 Summary of Information Related to Site Closeout Issues—Discusses the various site

closeout issues that the BCT agreed to evaluate prior to site closeout.

7.0 Recommendations—Provides recommendations for proceeding with site closure.
8.0 References — Lists the references used in this document.

Appendix A contains excerpts from the Zone F RFI Report, Revision 0 (EnSafe, 1997).

Appendix B contains the Initial Groundwater Assessment Report for Site 24, Building NS1346
(Tetra Tech NUS, Inc. [TtNUS], 2000), the Rapid Assessment Report for Site 25, Building
NS1346 (TENUS, 1999), and the LIST Assessment Report for UST 1346
(SPORTENVDETCHASN, 1996).

Appendix C contains responses to SCDHEC comments concerning the Zone F RFI Report,
Revision 0 for AOC 609.

Appendix D contains analytical data from sampling subsequent to the RFI report.

Appendix E contains validation reports from the data from sampling subsequent to the RFI

report.

Appendix F contains the monitor well construction diagrams of wells installed subsequent
to the RFI report.

Appendix G contains the results of the synthetic precipitation leaching procedure (SPLP)
tests conducted at AOC 609, as well as the data relevant to the development of site-specific
s0il screening levels (SSLs).

Appendix H contains CH2M-Jones’ Responses to SCDHEC Comments concerning the RFI
Report Addendum (Revision 0) for AOC 609, Zone F (CH2M-Jones, 2001).

All tables and figures appear at the end of their respective sections.
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2.0 Summary of RFl Conclusions for AOC 609

As part of the Zone F RFI, soil and groundwater investigations were conducted at AOC 609.
During the RF]I, six soil borings were advanced for the collection and analysis of surface and
subsurface soils in the vicinity of the former waste oil UST and associated fill pipeline.
Analytes included metals, cyanide, SVOCs, volatile organic compounds (VOCs),
polychlorinated biphenyls (PCBs), pesticides, and dioxin from soil borings 6095B001,
609SB002, and 609SB003. Metals, SVOCs, and VOCs were sampled from soil borings
609SB004, 609SB005, and 609SB006. PCBs, pesticides, and dioxins were analyzed from
duplicate samples at surface soil borings 6095B001, 6095B002, and 609SB003. Figure 2-1

presents the site and the RFI sampling locations.

Groundwater monitor wells previously installed to investigate the release(s) from the fuel
UST system at Building 1346 were sampled during the RFL. Monitor wells were labeled
SMEGWO001 through SMEGWO008. Well number SMEGW002 was damaged and full of
sediment, and was not used for the RFI. This well is scheduled to be abandened.
Groundwater was sampled three consecufive times between November 1996 and
September 1997 from seven monitor wells and analyzed for metals, SVOCs, and VOCs.
Groundwater samples collected during the first sampling event were also analyzed for

cyanide, PCBs, and pesticides.

During the RF], EnSafe stated that groundwater flow was to the east-southeast at a rate of
8.7E-4 feet per day (ft/d), with a hydraulic gradient of 3.5E-3 feet per foot (ft/ft). Figures
10.5-2 and 10.5-3 from the Zone F RFI Report, Revision 0 (EnSafe, 1997), depicting

groundwater elevations and flow direction, are presented in Appendix A.

The Zone F RFI Report, Revision () presented the results of these soil and groundwater tests,
including conclusions concerning contamination and risk. Soil borings F609SB007 through
F6095B012, including groundwater monitor wells F609GW001 and F60IGW002, were
installed subsequent to the RFI report and are discussed in Section 4.0 of this RFI Report

Addendum. Conclusions from the Zone F RFI Report, Revision 0 are summarized below.

2.1 Surface Soil Results

No VOCs, PCBs, or pesticides were detected at concentrations above the US.
Environmental Protection Agency (EPA) Region III residential risk-based concentrations
(RBCs) at HI=0.1 in the surface soil samples. One SVOC, benzo(a)pyrene, was detected at a

AOCS09ZFRFIRAREY1.DOC 24
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concentration (160 micrograms per kilogram [ug/kg]) exceeding its RBC at soil boring
609SB001. Dioxins were detected in the three duplicate surface samples collected from
boring locations 6095B001, 609SB002, and 6095B003; however, concentrations did not
exceed the RBCs.

Antimony (12.2 milligrams per kilogram [mg/kg]), arsenic (113.8 mg/kg), and chromium
(37.8 mg/kg) concentrations in the soil sample collected from 609SB002 exceeded EnSafe’s
background reference concentrations (BRCs) for Zone F surface soil and their respective
RBCs. This location was re-sampled in later investigations. Iron concentrations detected in
all surface soil samples also exceeded the RBC at HI=0.1. However, EnSafe’s surface soil
BRC for iron was higher than the RBC, and none of the iron concentrations exceeded the
surface soil BRC.

Cyanide was not detected in the surface soil samples at concentrations exceeding the BRC
or its RBC. Section 10.5.3.1 and Table 10.5.4 in Appendix A present the excerpts for the
nature of the contamination detected in the surface soils for the initial RFI.

EnSafe identified BEQs, antimony, arsenic, beryllium, and manganese as COPCs in the
surface soil at AOC 609. Section 10.5.6.2 in Appendix A presents the COPCs identified in
the Zone F RFI Report, Revision 0. Since then, beryllium has been re-classified as a non-
carcinogen, and its maximum detected surface soil concentration of 1.45 mg/kg is well
below the current RBC of 16 mg/kg (HI=0.1).

2.2 Subsurface Soil Results

No SVOCs or VOCs exceeded their respective SSLs in subsurface soil samples. SSLs from
the EPA Soil Screening Guidance: Technical Background Document (1996) with dilution
attenuation factor (DAF)=20 and the subsurface soil BRC were used for comparison. VOCs
detected in subsurface soil were re-evaluated by comparing them with SSLs (DAF=1.0) in
this evaluation; none were above the revised SSL. No inorganics were detected exceeding

the BRC and SSLs in subsurface soil samples.

EnSafe did not identify any COPCs in the subsurface soil at AOC 609. Section 10.5.3.1 and
Table 10.5.4 in Appendix A of this report addendum present the excerpts for the nature of

contamination detected in the subsurface soils during the initial RFI.

AQC609ZFRFIRAREV1.DOC 29
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2.3 Groundwater Results

Six shallow groundwater monitor wells, SMEGW001, SMEGW003, SMEGW004,
SMEGWQ05, SMEGW007, and SMEGW008 (installed to an approximate depth of 13 feet
below land surface [ft bls]), and one deep groundwater monitor well, SMEGW006 (installed
to an approximate depth of 26 ft bls), were sampled three times between November 1996
and September 1997. EnSafe’s groundwater screening criteria were the greater of the Zone F
BRC, EPA Region III tap water RBCs {noncarcinogens at HI=0.1), and maximum
contaminant levels (MCLs).

VOCs, consisting of benzene, ethylbenzene, and toluene, were consistently detected above
their respective tap water RBCs and MCLs at groundwater monitor well SMEGW005.
Xylene was also detected at SMEGWO005 at concentrations above its respective tap water
RBC and MCL during the first sampling event, but decreased to below the MCL during the
second and third sampling events. These detections are likely related to past fuel releases
from the former leaking fuel USTs at the site. These fuel releases are being remediated by
CH2M-Jones under the UST program.

Chlorobenzene was detected at a concentration equal to the tap water RBC (11 micrograms
per liter [ug/1]) during the first sampling event only at well location SMEGW004. No
detections of chlorobenzene were noted in any of the subsequent sampling events. Also,
none of the common gasoline contaminants, such as benzene, ethyl benzene, toluene, or
xylene, were detected in groundwater samples from well SMEGW004, which is closest to

the former waste otl tank location.

1,2-dichlorethane was detected at deep groundwater monitor well SMEGW006 at
concentrations above the tap water RBC, but below the MCL in the groundwater samples
collected during the second- and third-quarter events. 1,2-dichloroethane was not detected
in any of the shallow groundwater sampling locations at AOC 609. 1,2-dichloroethane is a
common gasoline additive and its presence at these very low concentrations is most likely

related to the motor vehicle fuel release being remediated as part of the UST program.

SVOCs consisting of 2,4-dimethylphenol, 2-methylnaphthalene, 2-methylphenol, 4-
methylphenol, and naphthalene exceeded their respective tap water RBCs in all three
sampling events at groundwater monitor well SMEGW005. It is also likely that these
constituents are associated with the petroleum hydrocarbons that are part of the UST
operations, and were not detected in the well near the waste oil tank (SWMEGWO004).
During the third sampling event, Pentachlorophenol (PCP) (2 pug /L) exceeded tap water
RBCs and MCLs only at SMEGWO005.

AOCG0SZFRARAREV1.DOG 2.3
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Aluminum was detected in all wells sampled during the RFI with concentrations ranging
from 87 pug/L to 7,745 ug/L. Aluminum concentrations exceeded the tap water RBC (3,700
ug/L, HI=0.1) at SMEGWO001 and SMEGW007 during the first sampling event, and at
SMEGWO007 during the third sampling event. No MCL was specified for aluminum in the
Zone F RFI Report, Revision 0; thus, screening of aluminum in the groundwater was

compared to the tap water RBC.

Arsenic was detected in all sampling events at all locations with concentrations ranging
from 3.1 pg/L to 65.2 ug/L. Arsenic concentrations exceeded the MCL (50 ug/L} at well
SMEGWO001 during the first two sampling events, and at wells SMEGW005 and SMEGW006
during the third event. Arsenic concentrations detected in the samples collected from
SMEGW004 and SMEGW008 exceeded the tap water RBC, but were less than the MCL.

Iron concentrations also exceeded tap water RBCs (HI=0.1) at all wells sampled, however
were within the background levels detected in Zone F. These background concentrations
were not reported as part of RFI but can be extracted from the analytical database.

Lead was detected above the MCL of 15 ug /L at SMEGWO003 during the second sampling
event only, and was near or below background in the third and fourth sampling events.

Manganese concentrations were detected above EnSafe’s shallow groundwater BRC (2,010
pg/L) in one sample collected from SMEGWO001 (3,310 ug/L) during the third sampling
event. Manganese was also detected above EnSafe’s deep groundwater BRC (1,256 pug/L})
during the first two sampling events at SMEGWO006, with concentrations of 1,300 pug/L and
1,740 ug/L, respectively.

Thallium was detected above its MCL in the sample collected from deep groundwater
monitor well SMEGW006 (9.3 ug/L) during the second sampling event only. Thallium was
not detected in the other two sampling events, nor was it detected in any of the shallow

groundwater sampling locations.

PCBs and pesticides were not detected in the groundwater at AOC 609. Section 10.5.4.1 and
Table 10.5.8 in Appendix A present the nature of the contamination detected in the
groundwater during the initial RFI.

EnSafe identified aluminum, arsenic, benzene, chlorobenzene, toluene, xylenes, 2,4-
dimethylphenol, ethylbenzene, 2-methyphenol, 4-methylphenol, and naphthalene as
COPCs in groundwater. Section 10.5.6.2 in Appendix A presents the COPCs identified in
the groundwater for the initial RFL.

AQCB09ZFRFIRAREV1.D0C 24
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2.4 Human Health Risk Assessment

As part of the RFI, EnSafe conducted a human health risk assessment (HHRA) for the
COPCs identified in the surface soil (BEQs, antimony, arsenic, beryllium, and manganese).
Maximum detected concentrations were used as the exposure point concentrations (EPCs).
Approximately 95 percent of the Incremental Lifetime Cancer Risk (ILCR), calculated at

3 x 10+ for a resident, were from soil ingestion exposures to arsenic at 113. 8 mg/kg. The
remaining five percent of the risk was from exposure to ingestion of beryllium and BEQs.
The HIs for adult and child residents were below 1.0.

Similarly, the majority of risks to future workers are estimated using the maximum detected
arsenic concentration in soil. The ILCR based on this calculation is 3 x 105, with beryllium
as a minor contributor to the overall risks. Beryllium has since been re-classified by the EPA
to a non-carcinogenic status; thus its contributions can be deleted from these RFI risk
estimates.

Groundwater had several metals and petroleum hydrocarbons identified as COPCs, mostly
in well SMEGW005, away from waste oil storage operations at AOC 609. The groundwater
COPCs identified during the RFI are aluminum, arsenic, benzene, chlorobenzene, toluene,
xylenes, 2,4-dimethylphenol, ethylbenzene, 2-methyphenol, 4-methylphenol, and
naphthalene, based on detections in various wells, including UST- related contamination.
The majority of the groundwater ingestion risk to a future residential receptor is from
benzene, which is related to fuel UST releases at the site, and arsenic (ILCR =2 x 10-2). The
calculated non-carcinogenic Hi is 21 for an adult and 50 for a child. The COPCs which
contribute significantly to both residential and industrial receptors’ non-carcinogenic risk
(HI >>1.0) are arsenic, 4-methylnaphthalene, and toluene. The industrial worker ingestion
exposure-based ILCR is at 4 x 103, and the calculated HI is 8.0. The COPCs are the same as
those for a residential receptor for both ILCR and HI. All COPCs which contribute risks at
or above a 1 in a million (10-¢) level were included as COCs in the Zone F RFI Report, Revision
0.

2.5 Conclusions and Recommendations

Based on the analytical and HHRA results, the Zone F RFI Report, Revision 0 concluded that
a CMS should be conducted for the surface soil and shallow groundwater COCs identified
at AOC 609.
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3.0 Summary of UST Removal and Subsurface
Assessment Reports

3.1 Waste Qil Tank Removal

In May 1996, the Supervisor of Ship Building, Conservation and Repair, United States Navy,
Portsmouth Virginia, Environmental Detachment Charleston (SPORTENVDETCHASN),
removed the 560-gallon waste oil UST, including the associated piping line(s). At the time
of removal, the waste oil UST was found to be in good condition with no visible holes or
leaks; however, a joint in the piping located approximately four feet from the north end of
the UST was found to be loose and showed signs that it had leaked. Ten confirmation soil
samples were taken from the native soils beneath the UST and associated piping and
analyzed for VOCs (BTEX and naphthalene), SVOCs (PAH compounds}, and metals. One
confirmation groundwater sample was also collected at the location of the UST and
analyzed for BTEX, naphthalene, PAHs, and metals. A UST Assessment Report for UST
NS§1346 was prepared by SPORTENVDETCHASN (1996) summarizing the UST removal
and confirmation sampling results. This UST assessment report, which is included in
Appendix B of this report addendum, was also presented and discussed in the Zone F RFI
Report, Revision 0 (EnSafe, 1997).

In 1999, TtNUS performed a subsurface investigation to delineate the nature and extent of
suspected soil and groundwater impacts from the UST system (Site 24). As part of the
TtNUS investigation, soil and groundwater samples were collected from 16 direct-push
borings. Four shallow permanent groundwater monitor wells were installed to monitor
groundwater quality and flow direction, and one deep monitor well was installed for
vertical groundwater quality delineation. The groundwater samples were analyzed at a
fixed-based laboratory for VOCs (BTEX, naphthalene, methyl-tert-butyl-ether [MTBE], and
ethylene dibromide), SVOCs (PAH compounds), and metals. Six soil samples were selected
for fixed-base laboratory analysis for VOCs (BTEX and naphthalene) and SVOCs (PAH

compounds). Conclusions from the TtNUS investigation for Site 24 are as follows:

» Groundwater flow at the site is in a west to northwesterly direction.
* No free product was detected in any of the monitor wells at the site.
» Toluene was the only compound detected in the soil sampled at the site. Toluene was

detected in three of the six samples submitted for fixed-base laboratory analysis.
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Barium was detected above risk-based screening levels (RBSLs) in four of the five
groundwater wells sampled.

A request for NFA was made for Site 24 based on soil and groundwater samples not
exceeding RBSLs, other than barium. It was concluded in the Initial Groundwater
Assessment Report for Site 24, Building N51346 (TtNUS, 2000), that barium is not

associated with past petroleum products or waste oil storage at the site.

On March 9, 2000, SCDHEC issued an NFA letter for Site 24, Building NS1346. A copy of
the SCDHEC NFA letter and the Initial Groundwater Assessment Report is included in
Appendix B of this RF] Report Addendum.

3.2 Former UST Fuel Release Investigation

In 1999, TENUS also performed a subsurface investigation to evaluate soil and groundwater

impacts resulting from the suspected petroleum release(s) from the UST system (Site 25),

which is separate from the waste oil tank being investigated as AOC 609. Conclusions from
the TENUS investigation of Site 25, as reported in the Rapid Assessment Report for Site 25,
Building N51346 (TtNUS, 1999), are as follows:

[ ]

Groundwater flow was determined to be in a southwesterly direction

Benzene and naphthalene concentrations in soil exceeded UST Program RBSLs
VOCs were detected above RBSLs in one monitor well (SMEGW(05) and MTBE
exceeded RBSLs at SMEGW006 and 609GW001

Corrective actions are required at Site 25

The Rapid Assessment Report is also included in Appendix B of this RFI Report Addendum.
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4.0 Summary of Additional Investigations

During the latter part of 1997 and 1999, EnSafe continued the RFI investigations with soil
sampling, groundwater monitor well installation, and groundwater sampling. These
planned investigations were to address comments received from SCDHEC on the Zone F
RFI Report, Revision 0 (EnSafe, 1997), and intended to resolve data gaps for delineating the
extent of metals in surface and subsurface soils near 609SB002, as well as further monitoring
for metals and VOCs previously detected in groundwater. The responses to SCDHEC's
comments on the RFI Report are presented as Appendix C. The data from the additional
investigations are summarized in this section; the analytical data, data validation reports,
and monitor well construction diagrams are provided as Appendices D, E, and F,
respectively. Soil boring and monitor well locations from the additional investigation are

presented in Figure 4-1.

4.1 Soil Sampling and Analyses

During the additional investigation of AOC 609, EnSafe installed six borings in 1999
(609SB007 through 6095B012) in the area of the former waste 0il UST in an attempt to
delineate metals in the shallow soil. These sampling locations are depicted in Figure 4-1.
Surface and subsurface soil samples were collected from each of these sampling locations

and analyzed for metals.

EnSafe also installed two additional soil borings, one in each area of the previously installed
soil boring locations 609SB001 and 609SB002 (see Figtire 4-1). Note that these sample
locations use the same nomenclature as in the previous sampling event. Surface and
subsurface soil samples were collected from these borings and analyzed for total metals,
SPLP metals, PCBs, SPLP PCBs, pesticides, SPLP pesticides, SVOCs, SPLP SVOCs, VOCs,
and SPLP VOCs. These soil sampling events were conducted on October 15, 1999. The SPLP
analytical data are summarized in Appendix G of this RFI Report Addendum.

4.1.1 Surface Soil

The laboratory analytical results for detected inorganic concentrations in the surface soil
were screened against Zones F and G combined background (grid-based) range values.
Because the Zone F grid-based sample population is fewer than 10, Zones F and G
background data were combined in order to screen against a greater population of data

points. For the screening of inorganic compounds in the soils at AOC 609, inorganics that
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were detected at concentrations within grid-based range were eliminated from further
consideration. If the inorganic compound was outside this range, it was screened against
the October 2000 EPA Region III residential RBCs (HI=0.1 for non-carcinogenic compounds)
and the AOC 609 site-specific SSLs (using a site-specific DAF = 8.6, as calculated by CH2M-
Jones). These SSLs were developed by EnSafe after submittal of the Zone F RFI Report,
Revision 0. Since these incorporate site-specific conditions for leachability assessment, these
values were retained in this investigation. Organic analytes were screened against the RBCs
and SSLs. SSLs for organic analytes were determined from the October 2000 EPA Region III
RBC tables and adjusted for the site-specific DAF of 8.6. The detected analytes in the surface

soil samples from the additional investigations are presented in Table 4-1.

The maximum detected concentrations of lead (511 mg/kg), copper (480 mg/kg), zinc
(2,650 mg/kg), and antimony (18.5 mg/kg) in one sample, F6095B007, exceeded the
background concentrations range and their respective RBCs. In addition, antimony and lead
levels also exceeded SSLs at this sample location. Antimony and lead in the subsurface soil
sample at the same location (F6095B007) reported concentrations of 0.21 mg/kg and 4.1
mg/kg respectively, which are well within naturally occurring levels, indicating that

leaching to subsurface is not occurring.

Arsenic (30.8 mg/kg) exceeded the combined Zones F and G background (grid-based)
range and its RBC at 6095SB001. Concentrations of iron (38,800 mg/kg), aluminum (36,000
mg/kg), and vanadium (88.7 mg/kg) exceeded the combined Zones F and G background
(grid-based) range and RBCs (HI=0.1) at 609SB002.

Figure 4-2 presents the distribution of lead, arsenic, copper, and antimony. Figure 4-3
presents the distribution of aluminum, vanadium, and zinc detected in the surface soil
samples at AOC 609.

No pesticides, VOCs, or SVOCs were detected at concentrations that exceeded their
respective RBCs or S5Ls. No PCBs were detected in the surface soil samples collected from
the borings at AOC 609.

Carcinogenic PAH compounds were screened against the base-wide BRC (twice the
adjusted mean) for BEQs of 1.304 parts per million (ppm) for surface soils, as determined in
the Background PAHs Study Report: Technical Information for the Development of Background
BEQ) Values (CH2M-]Jones, 2001). None of the surface boring locations had a BEQ

concentration exceeding this reference concentration.
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In summary, no organic COPCs were reported for surface soil at AOC 609. The inorganic
chemicals aluminum, antimony, arsenic, copper, lead, vanadium, and zinc were retained for

further evaluation as presented in Section 5.0 of this report.

4.1.2 Subsurface Soil

Subsurface soil organic and inorganic results were screened by comparing them against
SSLs and background values. The subsurface BEQs were screened against the BEQ BRC of
1.4 ppm for subsurface soils (CH2M-Jones, 2001). Inorganic results were screened against
the range of subsurface soil background grid sample results from Zones F and G. The
results of the subsurface soil samples from the additional investigations are presented in
Table 4-2.

None of the organic and inorganic compounds detected in subsurface soil samples during
the additional investigations exceeded the screening criteria at AOC 609. Therefore, no
COPCs were identified for subsurface soil at AOC 609.

4.2 Groundwater Sampling and Analyses

Groundwater monitor wells SMEGWO001, SMEGW003, SMEGW(04, SMEGWO005,
SMEGW006, SMEGW007, and SMEGW008 were sampled in November 1997 and analyzed
for metals, VOCs, and SVOCs. In addition, EnSafe installed two shallow groundwater
monitor wells (609GW001 and 609GW002) in May 1999 at the southern periphery of AOC
609 (see Figure 4-1) to an approximate depth of 12 ft bls to further delineate VOC impacts
adjacent to SMEGWO05. The well construction diagrams are provided in Appendix F of this
RFI Report Addendum. Both wells were sampled in May 1999 and analyzed for metals,
pesticides/PCBs, SVOCs, and VOCs. These wells were re-sampled in October 1999 for
metals and VOCs only. Depth-to-groundwater measurements were also conducted to

further assess the groundwater flow direction.

4.2.1 Groundwater Flow

Groundwater elevations measured during the May, September, and November 1997 RFI
sampling events all indicated groundwater flow in a west to southwest direction.
Groundwater elevations measured by CH2M-Jones in March and October 2001 revealed a
groundwater flow direction to the southwest at AOC 609. Data presented in the Site 25
Initial Groundwater Assessment and Rapid Assessment Reports by TtNUS also concluded that
groundwater flow is in a west to southwesterly direction, although information from the
Site 24 Subtitle I investigation indicated a localized flow direction of west to northwest.

Figure 4-4 illustrates the groundwater potentiometric surface from groundwater elevations

AQCG6QIZFRFIRAREY1.00C 43
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measured on March 26, 2001. Although it is possible that groundwater flow direction may
change slightly due to seasonal factors, measurements at AOC 609 have been consistently in

a west to southwest direction.

4.2.2 Groundwater Sampling Results

All parameters in groundwater samples were compared with MCLs (if available) or EPA
Region III tap water RBCs if no MCL was available. Inorganic parameters were also
compared with either the Zones F and G background groundwater upper target level (UTL)
values or the range of inorganics in background wells in Zones F and G. EnSafe did not
report a background screening UTL value for iron; therefore, CH2M-Jones developed a
background (grid-based) value using twice the mean for iron for Zones F and G combined.
The groundwater sampling results detected from the additional investigations are
presented in Table 4-3.

The concentration of aluminum in the groundwater sample collected from F609GW001,
located southwest of the site at the property boundary during the May 1999 sampling event
(7,440 ug/L) exceeded the RBC of 3700 pg/L (HI=0.1). No background aluminum levels
were reported for Zones F and G.

Antimony was detected in the sample collected from FSMEGW001 at a concentration of 6.7
pg/L, which exceeds its MCL.

The concentration of arsenic in the groundwater sample collected from 609GW002 in May
1999 (105 ng/L) exceeded the arsenic MCL. The arsenic concentration in this well re-
sampled in October 1999 was 30 ug/L. Arsenic concentrations in groundwater samples
from SMEGW006 during four sampling periods ranged from 33.6 to 56.1 ug/L, which is
above the background value of 16.7 mg/L reported for Zone F from the RFI report. Figure
4-5 presents the distribution of arsenic in the shallow groundwater samples at AOC 609 for
all monitoring events since 1996 to 1999.

VOCs and SVOCs consisting of total xylenes, ethylbenzene, benzene, toluene, 2,4
dimethylphenol, naphthalene, 2-methylnaphthalene, 2-methylphenol (o-cresol), and 4-
methylphenol (p-cresol) were detected in the groundwater at SMEGWO005 at concentrations
exceeding applicable screening criteria. The concentrations of these compounds have been
consistently detected during previous sampling events at SMEGWO005. This contamination
appeatrs to be associated with the previous fuel release from the USTs that is being

remediated under the UST program.

ADCB09ZFRFIRAREY {.DOC 4.4



e 3 N A e WM

10
11

12
13

14
15
16
17
18
19
20
21

RA REPORT ADDENDUM, AOC 609, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 1

NOYEMBER 2001

4.3 Summary of COPCs Identified

Inorganic analytes detected in the surface and subsurface soils above the background (grid-
based) range for Zones F and G combined were not considered COPCs if their detected
concentrations were less than the RBCs and SSLs. Inorganic analytes detected in the
groundwater above the background (grid-based) UTL for Zones F and G combined were
not considered COPC:s if their concentrations were less than the EPA Region HI tap water
RBCs or MCLs. Based on these screening criteria, the following COPCs were identified from
the additional investigations at AOC 609.

4.3.1 Surface Soil

Aluminum, antimony, arsenic, copper, iron, lead, vanadium, and zinc were identified as
COPCs requiring further evaluation in the surface soil at AOC 609.

4.3.2 Subsurface Soil
No COPCs were identified in the subsurface soils at AQC 609.

4.3.3 Groundwater

Aluminum, antimony, and arsenic were identified as COPCs for wells in the vicinity of
AQOC 609. Several petroleum hydrocarbon constituents, particularly benzene, were
identified in well FSMEGWO005. Fuel-related hydrocarbons (total xylenes, ethylbenzene,
benzene, toluene, 2,4-dimethylphenol, naphthalene, 2-methylnaphthalene, 2-methylphenol
[o-cresol], and 4-methylphenol [p-cresol]) are further discussed as COPCs in Section 5.0, but
are not believed to be related to releases from the waste oil tank at AOC 609. These
parameters are related to the previous release of fuel from the USTs being remediated under

the UST program.
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TABLE 4-1
Anaiytes Detected in Surface Soil
RFI Report Addendum, AOC 609, Zone F, CNC
Calculated Surface Soil
Soii-to- EPA Background
Sample Groundwater Region Ill {Grid-based)
Concentration L Residential  Concentration
Parameter Location and Qualifier  Units (DAF=8.6) Soil RBC® Range®
Inorganics
Aluminum F609SB001 4,080 = mg/kg 220,000 7,800 2,190 to 19,400
F6095B002 36,000= |
F6095B007 8,460 =
F6095B008 7.730 =
F6095B009 6,840 =
F809SB010 11,600 J
F809SBO11 9,100 J
F6095B012 5,090 J
Antimony F8095B001 2.80J mg/kg 12 3.1 0.50t05.9
F609SB002 1.40J
F609SB007 18504 |
F6095B008 091J
FB09SB009 0.33J
F6095B010 0.73J
F6089SB012 0.69J
Arsenic F6095SB001 30.84J mg/kg 220 0.43 3.0t030
F609SB002 18.7J
F&09SB007 141 =
F809SB008 114J
F609SB009 22=
F609SB010 91J
FB03SB011 24J
FB095B012 3.3J
Barium F609SB0O01 116.0 = mg/kg 930 550 11to 129
F609SB002 50.3 =
F809SB007 172.0 =
F6095SB008 117.0=
F609SB00Sg 13.9J
F6095B010 241J
F609SB011 271J
F609SB012 206 J
Beryllium F609SB001 0.57J mag/kg 3.6 16 0.19t0 1.3
F6095B002 1.60 =
F609SB007 210=
F609SB008 0.59 =
F609SB009 0.18J

GNV/011630040-A0C609AFIADDRV0.DOC

46



RFI REPORT ADDENDUM, AOC 609, ZONE ¥

CHARLESTON NAVAL COMPLEX
REVISION 0
JULY 2001
TABLE 4-1
Analytes Delected in Surface Soil
RFI Report Addendum, AOC 609, Zone F, CNC
Surface Soil
C;tgit:-lrg-e d EPA Background
Sample Groundwater egion I (Grid-based)
] Concentrz?tion . ssL® Re§identiel Concentraction
Parameter Location and Qualifier  Units (DAF=8.6) Soil RBC Range
F609SBO10 047J
F609SB011 110 =
F609SB012 0444
Cadmium F609SB0D01 0.320 J mg/kg 40 7.8 0.12t0 1.7
Calcium F609SB001 2,390 J mg/kg NL NL 2,080 to 52,300
F609SB002 4,400 J
F609SB007 3,040 =
F609SB008 1,000 J
F609SB009 1,210 =
F609SB010 27,400 J
F6095B011 517 J
F609SB012 432 J
Chromium, Total F609SB001 20.3J mg/kg 1,100 12,000 6.310 39
F6095B002 547 J
F609SB007 50.6 =
F609SB008 1234
F&609SB009 8.0=
Fe09SB0o10 21.7J
FB09SBO11 6.3J
F609SB012 78J
Cobalt F609SB0O1 224 = mg/kg 20,000 470 094 to 36
F609SB002 11.9=
F609SB007 49.7 =
F609SB008 9.2=
F603SB009 14J
F609SB010 53=
F609SBO11 274
F609SB012 13.7 =
Copper F609SB001 65.0 = mg/kg 8,400 310 5.7 to 431
F609SB002 42.0 =
F609SB007 480.0= |
FE09SB0O08 26.8 =
FB609SB009 35=
F6095B010 1524
F&095B011 0.9dJ
FE609SB012 894
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TABLE 4-1
Analytes Detected in Surface Soif
RF! Report Addendum, AOC 609, Zone F, CNC
Surface Sail
casloc;';!ta;f d EPA Background
Sample Groundwater Region il (Grid-based)
Concentration a Residential  Concentration
Parameter Location and Qualifier  Units (DAF=8.6) Soil RBC® Range®
Iron F609SB001 11,500 = mg/kg 380,000 2,300 3,570 to 32,700
F609SB002 38,800= |
F609SB007 23,800 = mg/kg
F609SB008 8,830 =
F609SB009 5,360 =
F6098B010 17,100 J
F609SB011 4,180 J
F609SB012 6,150 J
Lead F609SB001 184 = ma/kg 400 400 3.510275
FB09SB002 62.9 =
F609SB007 511.0= |
F609SB008 35.0=
F609SB009 8.0=
FB09SB0O10 22.7J
FB609SB011 384
F609SB012 19.1J
Magnesium F6095B001 425 J mg/kg NL NL 323 10 5,280
F608SB002 4,560 J
F603SB007 1,050 =
F609SB0O08 815J
F609SB009 499 J
F609SB010 1,490 J
FE609SB011 446 J
F609SB012 3734
Manganese F609SB0O01 1220 = mg/kg 17,000 1,100 3210 436
F609SB002 389.0 =
F609SB007 2340=
F609SB008 115.0 =
FB6095B009 48.3 =
FB095B010 133.0J
F609SB011 46.8 J
FB609SB012 287 J
Mercury FB80988001 1.30 = mg/kg 25 2.3 0.060 to 2.0
F609SB002 0.81 =
F&6095B007 1.00J
F6093B008 0.12 =
F609SB009 0.07 J
F808SB010 0.06 J
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TABLE 41
Analytes Delected in Surface Soil
RFI Report Addendum, AOC 609, Zone F, CNC
Surface Soil
C;I:il:!ta: d EPA Background
Sample Groundwater Regionlll (Grid-based)
_ Concentra_t.ion - ss51° Res.identiabl Concentraction
Parameter Location and Qualifier  Units (DAF=8.6) Soil RBC Range
F609SB011 0.55J
F6095B012 0.05J
Nickel F609SB001 17.7 = mg/kg 480 160 2.0to 27
F609SB002 20.6 =
F6095B007 68.7 =
F609SB008 7.8=
F609SB00S 3.0J
FB09SB010 6.7J
F609SBO11 4.7J
F6095B012 38J
Potassium F609SB001 336 J mg/kg NL NL 202t0 1,730
F609SB002 2,930 J
F609SB007 550 J
F609SB008 457 J
F609SB009 257 J
F609SB010 787 J
F609SB011 194 J
F609SB012 189 J
Selenium F608SB001 200= mg/kg 130 39 0441014
FE09SB002 260 =
FB09SB007 270=
F609SB008 1.00J
F609SB009 0.91J
FE09SBO10 1.50 =
Silver F609SB001 0.29J mg/kg 500 39 5.0
F609SB010 0.58J
F608SB012 096J
Sodium F603SB001 194.0J mg/kg NL NL 226 to 1,150
F609SB002 377.0J
F609SB007 426.0J
F609SB008 112.0J
FB805SB009 130.0J
FB09SB0O10 174.0J
FB09SBO11 57.6J
F609SB012 96.8J
Tin (Sn) F609SB001 76J mg/kg NA 4,700 261028
F6095B002 7.8J
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TABLE 4-1
Analytes Detected in Surface Soil
AF1 Report Addendum, AOC 609, Zone F, CNC
Surface Soil
t
Caslgit:-ltao_ed EPA Background
Sample Groundwater Region il (Grid-based)
Concentratlon ssL? Residential Concentration
Parameter Location and Qualifier Units (DAF=8.6) Soll RBC" Range®
F609SB007 125.0 =
F6095B008 8.8J
Vanadium F609SB001 214 = mg’kg 1,700 55 6.810 60
FB09SB002 88.7= |
F609SB0OQ7 227 =
F6095B008 18.7 =
F609SB009 121 =
F6095B010 35.0J
F6095B011 94J
F609SB0O12 1194
Zinc F609SB0O01 338.0J mg/'kg 13,000 2,300 18 to 1,650
F6095B002 172.0J
FB09SB007 2,6500= |
F6095B008 148.0J
F609SB009 15.5=
F609S8B010 626J
F609SB011 7.0J
F609SB012 532J
Organics
Acetone F609SB001 0.069 J mg/kg 1.03 780 NA
F6095B002 0.099 J
BEQ F609SB001 0.763 mg/kg NA NA 1.304
Benzo(a)}
F6 B R . .
Anthraceno 09SB0O1 0.380 J mgkg  0.584 870 0.616
Benzo(a)
F609SB001 0.480 = mg/kg 0.163 0.087 0.598
Pyrene
Benzo(b)
Fluoranthene F6095SB001 0.610 = mg'kg 1.98 0.87 0.608
Benzo(g.h,i)
0958001 .350
Perylene F6 0.350J mg/kg NL NL NA
Benzo(k) F6095B0OC1 0.3204 19.8 8.7
Fluoranthene ’ mgkg ’ ) 0.596
Carbon disulfide  F609SB001 0.002 J mg/kg 8.17 780 NA
F609SB002 0.002 J
AOCE09ZFRFIRAREV1.DOC 410
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TABLE 4-1
Analytes Detected in Surface Soil
RFi Report Addendum, AOC 609, Zone F, CNC
Surface Soil
Ca;l;:lt:_lr‘:—ed EPA Background
Sample Groundwater Region lil {Grid-based)
Concentration ssL® Residential  Concentration
Parameter Locatlon and Qualifier  Units (DAF=8.6) Soil RBC® Range®
Chrysene F609SB001 051 = 62.8 87 0.620
Dibenz(a,h) F609SB001 0.14 mgkg  0.602 0.087 0.525
Anthracene
Fluoranthene F609SB001 077 = mg/kg 2,666 310 NA
Indeno(1,2,3-¢,d)
pyrene F609SB001 0.40J mg/kg 5.50 0.87 0.525
Methyl ethyl
ketone {2- F609SB001 0.007 = mg/kg 3.44 4,700 NA
butanone}
Phenanthrene  F609SBO0OT 0.36 J mg/kg NA NA NA
Pyrene F609SB001 0.76 = mg/kg 292 230 NA
4.4'-DOD F6095B001 0.066 = mg/kg 4.82 2.7 NA
F609SB002 0.005 = mo/kg
4.4 -DDE F609SB001 0.180 = mg/kg 15.5 19 NA
F6095B002 0.020 =
4,4 -DDT F609SB0O01 0.026 = mg/kg 0.499 1.9 NA

Concentrations in bolded and outlined text exceed the RBCs, SSLs, and the zone background screening criteria.

# Calculated site-specific Soil-to-Groundwater SSL by SPLP method using site-specific DAF of 8.6 for inorganic
compounds. Organic compound SSLs are determined from EPA Region lIl RBC Table (October 5, 2000} using
DAF of 8.6. SSLs for lead default to the residential RBC of 400 mg/kg.

® Residential RBCs were obtained from the EPA Region ill RBC Table (October 5, 2000)
{http://www.epa.goviepahome/search.html). HI=0.1 is used for non-carcinegenic compounds; Hi=1.0 is used for
carcinoegenic compounds.

© Surface soil background (grid-based) concentration ranges are the minimum and maximum detected values in
Zone F and Zone G combined. Background concentrations for cPAHs are the 2x adjusted mean value as
presented in Table 4.1, Background PAHs Study Repaort: Technical Information for the Development of
Background BEQ Values (CH2M-Jones, 2001).

= Chemical is detected at concentration shown.
DAF dilution attenuation factor

HI hazard index

J Chemical is detected at concentration below the method detection limit; the concentration is not known,
NA not applicable/not available/not analyzed

NL no limit

ABC  risk -based concentration
SSL soil screening level
ThQ target hazard quotient

AQCHS08ZFRARAREY1.DOC A1



TABLE 4-2

Analyles Detected in Subsurface Soil
RFI Report Addendum, AOC 608, Zone F, CNC

RF REPORT ACDENDUM, AOC 609, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 0

JULY 2001

Calculated Soil-to- Subsurface Soil

Sample Groundwater Background {Grid-
Concentration _ ssL® based) Concell;ltration
Parameter Location and Qualifier Units (DAF=8.6) Range
Inorganics
Aluminum FB09SB0O1 5,740 = mg/kg 220,000 2,630 to 36,800
F609SB002 13,900 =
F609SB007 7,900 =
FE09SB008 2,720 =
F609SB0O09 36,400 =
F609SB0O10 3,540 J
F609SB011 13,700 J
F609SB012 6,920 J
Antimony Fe09SB001 0.30J mg/kg 12 1.1tc29
F6095B002 0.884J
F609SB007 0.21J
F609SB008 0.44 J
F609SB009 1.20J
F609SB010 0.26 J
F609SB011 1.60J
F609SB012 0.60 J
Arsenic F609SB001 3.40J mg’kg 220 1.4 t0 36
F609SB002 570J
F609SB007 210 =
F609SB008 0.89J
F609SB009 32.20 =
F609SB010 2504
F6095B011 15.00J
F609SB0O12 4704
Barium F609SB001 19.3J mg/kg 930 771063
F6095B002 234 =
F6095B007 28.0 =
F609SB008 13.2J
F&09SB009 48.3 =
Fe09sB0o10 138 J
F609SB011 3424
F609SB012 13.24
Beryliium F609SB001 0.52J mg/kg 3.6 0221024
F609SB002 0.29J
FB09SB007 0.67 =
F809SB008 0.35J

GNV/011630040-A0CS09RFIADDRV0.DOC
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TABLE 4-2
Analytes Detected in Subsurface Soil
RF! Report Addendum, AOC 609, Zone F, CNC

RFI REPORT ADDENDUM, AQC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION ©
JULY 2001

Calculated Soil-to-

Subsurface Soil

Sample Groundwater Background (Grid-
. Concentra-l_ion _ ssL® based) Conce{ltration
Parameter Location and Qualifier Units (DAF=8.6) Range
Beryllium F609SB009 1.60 = mg/kg 3.6 0.22102.4
F609SB010 0.45J
F609SBO11 1.30 =
F609SB012 0.25J
Calcium F&09SB0O1 640 J mg/kg NL 1,040 to 127,000
FB609SB002 1,190 J
FB095B007 182 4
FB809SB008 192 J
F609SB00Y 3,050 =
F609SB010 744 J
F809SBO11 2,240J
F609SB012 682 J
Chromium, Total F609SB001 6.7J ma/kg 1,100 7.4t065
F609SB002 26.7 J
F609SB007 71 =
F609SB008 354
F609SB009 53.8 =
F609SB010 55U
F608SBO11 2654
F609SB012 19.7 J
Cobalt F6095B001 1.70J mg/kg 20,000 0.80to 15
FB09SB002 2.20J
F809SB007 2.80J
F609SB008 1.10J
F609SB009 8.90 =
F608SB010 0.854
F6039SBO11 9.10 =
F609SB012 4.90J
Copper £FB09SBOO1 13.70 = mg/kg 8,400 251055
F609SB002 1.30J
F609SB008 0.24J
FB09SB009 59.00=
F609SB010 1104
F609SBO11 34.80J
F609SB012 1.50J
Iron F609SB001 3,680 = mg/kg 380,000 3,110 t0 58,100
F&09SB002 18,000 =
F609SB007 5,880 =

GNV/011630040-AOCB09RFIADDRY0.DOC
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RFI REPORT ADDENDUM, AQC 609, ZONE F

CHARLESTON NAVAL COMPLEX

REVISION 0
JuLY 2001
TABLE 4-2
Analytes Detected in Subsurface Soil
RF! Report Addendum, AQC 608, Zone F, CNC
: Subsurface Soil
Sample Cauated SOt Background (Grid-
_ Concentra_t_ion ' ssL® based) Conceptration
Parameter Location and Qualifier Units (DAF=8.6) Range
iron FE09SBO0OS 1,710 = mg/kg 380,000 3,110 to 58,100
F609SB009 33,300 =
F609SB010 3,5304
F609SB0O11 21,500 J
F609SB012 18,400 J
Lead F609SB001 177 = mg/kg 400 2.4to0123
F809SBQ02 8.1=
F609SB007 4.1=
F6095B008 23=
F609SB009 499 =
F609SB010 6.2J
FB03SB011 50.14J
F609SB012 10.1J
Magnesium F609SB001 430 J mg/kg NL 399 to 7,040
F6038B002 1,110J
F609SB007 363 J
F803sB008 216 J
F609SB009 4,410 =
F609SBQ10 291 J
F609SB011 2,320 J
F6095B012 978 J
Manganese F609SB001 55.1 = mg/kg 17,000 20to 1,120
F609SB002 51.2 =
F609SB007 358=
FE09SB008 189 =
F609SB009 398.0=
F609SB010 483 J
FE609SB011 363.04J
F609SB012 406 J
Mercury F609SB001 0.06 = mg/kg 25 0.040 tc 0.57
F609SB8009 0.38J
F609SB010 0.07J
Nickel F609SB001 27J mg/kg 480 191022
F609SB002 43J
F6095SB007 3.6=
F609SB008 1.5J
F609SB009 17.5=
FB09SB010 16J

GNV/011630040-A0C60IRFIADDRV0.00C
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AFI REPOAT ADDENDUM, AOC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION O
JULY 2001
TABLE 4-2
Analytes Detected in Subsurface Soil
RF! Report Addendum, AOC 609, Zone F, CNC
; Subsurface Soil
Sampie Ca:::;:t::wsatz:;to- Background (Grid-
Concentra_tion ssL? based} Concegnration
Parameter Location and Qualifier Units (DAF=8.6) Range
Nickel F609SBO11 12.0J mg/kg 480 1.910 22
FB09SB012 204
Potassium F609SB001 223 J mg/kg NL 19510 3,790
F609SB002 7634
F&6098B007 213 J
FB095B008 103 J
F609SB009 2,770 J
F609SB010 1334
Fe09SBO11 1,280 J
Fe09sBo12 5534
Selenium FB09SB0O01 0.49J mg/kg 130 040101.7
FB03SB002 1.80=
F809SB007 0.63J
F6095B008 0.24J
F609SB009 3.50=
F609SB011 210 =
FE09SB012 230 =
Sodium F809SB00? 264.0J mg/kg NL 289 to 3,890
F609SB007 41.2J
F809SB008 4934
F&609SB009 555.04
F809SB010 448J
F609SB0O11 1470 J
F6098B012 313.0J
Tin (Sn) FB09SB001 434 mg/kg NA 1.1t029
F6095B002 5.3J
F609SB008 374
Vanadium F609SB001 93= mg/kg 1,700 5910112
FB09SB002 36.3=
FB09SB007 10.8 =
F&09SB008 47J
F609SB009 86.3=
F609SB010 85J
Fe09sBO11 431
F609SB012 26.1J
Zinc F609SB001 114 J mg/kg 13,000 9,310 198
F609SB002 13.5J

GNV/011630040-A0CE609RFIADDAV0.DOC
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TABLE 4-2
Analytes Detected in Subsurface Soil
RFI Report Addendum, AOC 608, Zone F, CNC

RFI REPORT ADDENDUM, AQC 609, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION O

JULY 2001

Calculated Soil-to- Subsurface Soil

Sample dwat Background (Grid-
Concentration Grousnsg ater based) Conce'?tration
Parameter Location and Qualifier Units (DAF=8.6) Range

Zinc F609SB007 9.7 = mag/kg 13,000 9.3t0 198

F6093B008 404

F609SB009 134.0=

FB09SB010 574

F609SB011 143.0J

F6095B012 24.2J

Organics

BEQ F609SB001 0.326 mag/kg NA 1.400

F609SB002 0.485
Senzola) F609SB001 0.09 J mg/kg 0.584 0.627

nthracene

Benzo(a)pyrene F609SB001 0.10J mg/kg 0.163 0.623
Benzo(b)
Fluoranthene F609SB001 0.09J mg/kg 1.98 0.631
Chrysene F609SB001 0.13J mg/kg 62.8 0616
Fluoranthene F609SB001 0.24J mg/kg 2,666 NA
indenc(1,2,3-c,d)
pyrene F609SB001 0.086 J mg/kg 5.50 0.592
Phenanthrene F609SB001 0.16 J mg/kg NA NA
Pyrene FB09SB001 0.21J ma/kg 292 NA
4.4 - DDE F609SB001 0.0063 J ma/kg 15.5 NA

Concentrations in bolded and outlined text exceeded SSLs, and the zone background screening criteria.

® Calculated site-specific Soil-to-Groundwater SSL by SPLP method using site-specific DAF of 8.6 for inorganic
compounds. Organic compound SSLs are determined from EPA Region lif RBC Tabie (October 5, 2000) using
DAF of 8.6. SSLs for lead default to the residential RBC of 400 mg/kg.

> Subsurface soil background (grid-based) concentration values are the minimum and maximum detected values
in Zone F and Zone G combined. Background concentrations for cPAHSs are the 2x adjusted mean value as
presented in Table 4.1, Background FAHs Study Report: Technical Information for the Development of

Background BEQ Vaiues (CH2M-Jones, 2001).

Chemical is detected at concentration shown.

DAF dilution attenuation factor

Hi hazard index
J Chemical is detected at concentration below the method detection limit; the concentration is not known.
NA not applicable/not available/not analyzed

NL no limit

RBC  risk-based concentration
SSL soil screening level

ThQ target hazard quotient

GNV/D11630040- AOCE09RFIADDRV0.DOC
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RFI REPORT ADDENDUM, AQC 608, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
JULY 2001
TABLE 4-3
Analytes Detected in Groundwater
AFI Report Addendum, AOC 609, Zone F, CNC
Sample EPA Region Ill
_ Concentra_t!on ' . M'CL for , Tap Water RBC® Groundv:ater
Parameter Location and Qualifier Units Drinking Water (ThQ=0.1) BRC
Inorganics
Aluminum F609GW001 7,440 J g/l 200° 3,700 4,320 10 4,941°
FB09GWO01 153 J
FE09GW 002 3084
FSMEGW 001 661 =
FSMEGWO003 1,540 =
FSMEGW007 1,420 J
FSMEGW008 58.6J
Antimony FSMEGWO001 ] 6.74 f ng/L 6 0.15 ND to 4.73
Arsenic F609GWO001 754 ug/L 50 0.045 5610 120.2
F609GWO0O01 473 =
F609GW002 |  1050= |
Fo09GW002 30.1 =
FSMEGWO001 36.0 =
FSMEGWO003 52J
FSMEGW004 182 =
FSMEGW005 422 =
FSMEGW007 25J
FSMEGWO008 315=
FSMEGWO00® |  564= | 50 0.045 5.410 16.2
Barium FB09GWO0O01 795 = pg/L 2,000 260 71
F609GWO001 91.1J
F809GW002 1344J
FE09GW(002 2154
FSMEGWO001 2934
FSMEGW003 14.8 J
FSMEGW004 22.9J
FSMEGW005 246U
FSMEGWO007 159J
FSMEGWO008 3574
FSMEGW006° 426 J 2,000 260 200 to 316
Cadmium FSMEGWO0D1 0.64 pg/L 5 1.8 2.52
FSMEGWO005 1.00J
FSMEGWO008 1.00J
FSMEGW006° 0.51J Hg/L 5 1.8 ND to 0.77
Calcium FE09GW001 24,200 J pg/iL NA NA NA
FE09GWO01 24,600 =

GNV/011630040-A0CE09RFIADDAVD.DOC
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RFI REPORT ADDENDUM, ACC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
JULY 2001
TABLE 4-3
Analytes Detected in Groundwater
AF! Report Addendum, AOC 609, Zone F, CNC
Sample EPA Region llI
Concentration _ . M_CL for Tap Water RBC® Groundvgater
Parameter Location and Qualifier Units Drinking Water” (ThQ=0.1) BRC
Calcium FB09GWO002 28,100J pg/L NA NA NA
FE09GW002 84,500 =
FSMEGWO0D1 49,800 =
FSMEGWO003 3,910 =
FSMEGW(004 24,700 =
FSMEGWO005 2,290 =
FSMEGWO007 10,700 J
FSMEGWO008 10,400 =
FSMEGW006° 156,000 = NA NA NA
Chromium, Total  Fg09GWO0O1 13.4 = pg/L 100 5,500 2.05t0 3.88
FE609GW002 15J
Cobalt FE09GWOO01 32 pg/L NA 220 1.45t0 109
FSMEGW (001 1.0J
FSMEGWQ03 43J
FSMEGW004 1.0J
FSMEGWO005 134
FSMEGW 007 22J
FSMEGWO008 22J
Copper F609GWO001 29J pg/L 1,000° 150 ND to 8.33
FB09GW002 1.5J
Iron F609GWOO1 12,600 J ug/L 300° 1,100 4,290 to 55,075
F&09GWO001 22,900 =
FE09GW 002 6,370 J
F609GW002 16,400 =
FSMEGWO001 9,310J
FSMEGWO003 2,870J
FSMEGW004 2,230 J
FSMEGWQ05 14,300 J
FSMEGWO007 1,570 J
FSMEGWO008 14,300 J
FSMEGWO006° 6,750 J 300° 1,100 12,113'
Lead F609GW001 47 = pg/L 15° NA ND to 18.7
FB09GW002 21J
Magnesium FB609GW001 34,900 J Hg/L NA NA NA
FE09GWQ01 31,200=
FB09GW002 49,500 J
F609GWO002 52,900 =

GNV/011630040-A0C60SRFIADDRYV0.00C
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RFI REPORT ADDENDUM, AOC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
JULY 2001
TABLE 4-3
Analytes Detected in Groundwater
RFI Report Addendum, AQC 609, Zone F, CNC
Sample EPA Region Il
' Concentra.t'ion _ _ M.CL for , Tap Water RBC® Groundv:ater
Parameter Location and Qualifier Units Drinking Water (Th@=0.1) BRC
Magnesium FSMEGWO001 62,600 = pg/L NA NA NA
FSMEGW003 2,500 =
FSMEGWO004 6,790 =
FSMEGWQ05 2870 =
FSMEGW 007 3,790 =
FSMEGW008 22,400 =
FSMEGWO006° 81,900 =
Manganese FB03GWO0O1 529.0 = po/L 50° 73 226 to 4,002
F609GW001 523.0=
FB09GW002 330.0=
F609GW 002 2,020.0 =
FSMEGW001 283.0=
FSMEGWO003 36.2=
FSMEGWO004 283=
FSMEGWO005 575=
FSMEGWO007 102.0J
FSMEGWO008 127.0 =
FSMEGWO008° 1,130.0 = 50 73 537 to 1,260
Mercury F609GWO0O01 0.16 J ug/L 2 1.1 NO
FE09GW002 0674J
FSMEGW004 0.18 J
Nickel F609GWQ01 29J ug/lL 100 73 4.08 10 5.55
FB09GW002 1.3J
FSMEGWGOO1 1.7J
FSMEGWO003 1.7J
FSMEGWO004 1.8J
FSMEGWO007 1.5J
FSMEGW008 1.1J
FSMEGWO006° 15.1J 100 73 21.7to 61.1
Potassium F609GWO001 24,500 J pg/L NA NA NA
FB09GWO001 30,000 J
F609GW002 52,500 J
FE09GW002 52,100 J
FSMEGWO001 45,100 =
FSMEGWO003 4,450 J
FSMEGWO004 10,800 =
FSMEGW005 1,370 J
FSMEGWO007 4,680 J

GNV/011630040-A0C609RFIADDRV0.DOC 4-19



RFI REPORT ADDENDUM, AQC 809, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
JULY 2001
TABLE 4-3
Analytes Detected in Groundwater
RF! Report Addendum, AOC 609, Zone F, CNC
Sample EPA Region i
Concentration MCL for Tap Water RBC® Groundwater
Parameter Location and Qualifier Units Drinking Water" (ThQ=0.1) BRC®
Potassium FSMEGW008 26,200 = Hg/L NA NA NA
FSMEGW006° 17,100 = NA NA NA
Selenium F609GWO001 28J pa/L 50 18 ND to 4.3
FE09GW002 314
FSMEGWO005S 78=
Silver FSMEGW006¢ 29 HG/L 100° 18 271029
Sodium FE09GWO0O1 239,000 = pg/L NA NA NA
FB09GW001 171,000 J
F609GW002 775,000 =
FE0aGWO02 274,000 J
FSMEGWO001 829,000 =
FSMEGWO003 292,000 =
FSMEGW 004 248,000 =
FSMEGWO005 1,870,000 =
FSMEGWO007 143,000 J
FSMEGWO008 2,360,000 =
FSMEGWO0068° 1,030,000 =
Vanadium FE09GW001 15.4 4 Hg/L NA 26 1.58t0 15.4
F609GW 001 1.2¢
FB02GW002 3.8J
F609GW002 56J
FSMEGW001 844
FSMEGWO003 3.3J
FSMEGW 004 1.5J
FSMEGWO005 1.3J
FSMEGWO0D7 334
Organics
Benzene FSMEGWO005 | 23,000 | Mgl 5 0.32 NA
Ethylbenzene ESMEGWO005 r 2,600 j 700 130 NA
Toluene FSMEGW 005 | 34,000 1 1,000 75 NA
Xylenes, Total FSMEGWO005 r 12,000 j 10,000 1,200 NA
FSMEGW008 4
2,4- FSMEGWO0S 140 = "
Dimethylpheno! - b9 NA 73 NA

GNV/011630040-A0CE09RFADDRV0.00OC
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RFI REPORT ADDENDUM, AQC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
JULY 2001
TABLE 4-3
Analytes Detected in Groundwater
RF! Report Addendum, AOC 609, Zone F, CNC
Sample EPA Region lll
Concentration MCL for Tap Watgr RBC® Groundwater
Parameter Location and Qualifier Units Drinking Water® (Th@=0.1) BRC*®
2-methyl- _
Naphthalene FSMEGW005 r 100 = g/l NA 12 NA
2-Methlyphenol oy eGwoos 340 = ug/L NA 180 NA
{o-cresol}
4-Methyipheno!  F SMEGWO001 1J ug/L NA 18 NA
(p-cresol) FSMEGWO005 |  310= | Mgl
Naphthalene FSMEGWO005 |  370= | Mgl NA 0.65 NA
Phenol FSMEGWO005 170 = pg/L NA 2,200 NA

Concentrations in bolded and outlined text exceed the MCL, tap water RBC, and the zone background screening
criteria.

% MCLs are maximum concentration levels as published in the EPA National Primary Drinking Water Standards
document # 816-F-01-007 (March, 2001} unless otherwise noted.

® MCLs not listed in the EPA National Primary Drinking Water Standards document # 816-F-01-007 (March,
2001} were obtained from the EGIS database.

¢ Tap water RBCs are from the EPA Region lll, RBC Table (October 5, 2000). Non-carcinogenic compounds use
a ThQ of 0.1.

?BRCs are the UTL values from EnSafe’s RF report or the range of background values reported per well in the
grid wells.

® Monitor well FSMEGW006 is screened at 30 feet below groundwater and uses deep groundwater grid-based
background concentrations.

' Background reterence concentrations for iron are twice the mean of the grid-based sample concentrations for
Zone F and Zone G combined.

* Aluminum was monitored only in 2 background weils, one in Zone E (EGDEGW026) and one in Zone K
{(KGDKGWO001). The values are the detected concentrations in these two wells.

= Chemical is detected at concentration shown

DAF dilution attenuation factor

HI Hazard Index

J Chemical is detected at a concentralion below the method detection limit; the concentration is not known
NA not applicable/not available/not analyzed

ND not detected

NL no limil

RBC risk-based concentration

SSL  soil screening level

ThQ target hazard quotient

GNV/011630040-A0CE09RMADDRV0.DOC 421



TUNHINZHD

x2jdwoD) [eABN UOISBIBYD)

suoneso] sjdwes wnpueopy |4y
609 D0V
L 81nbi4

200MO6094
LOOMOB09d

86/1Qi1 18y pajjeisu|

|a4 0Zi

] L.
.maagwmimu

ATRPHE SSI g LOOE Bathy L\ SEIRG "V LOOZIAN SGcoR oy, | G By

8q0Id JMempunoln
juslaasd

Asepunog NWMS/OOY -
Kiepunog aucz

I8N JelEMpUNIOID @

Buuog log o

B8UIT IO BB, —ousmm

aism 9)Bm Bulwoljo) 8y BIaN

PS
-

o

ey

" T00M9E004

%@ DB093 \\

'ooogﬁwiwu A

SOCANOTINSS

NOD_.S@wEm

\\\. 609 DOV \.\

L

w0
[

Ne
e

A 020926041 \
<V . ,ﬁ / -
. v
\ A N yoomeaRed e mpnmw%nu_ il
/ S -
g f n\«w\ o p - -
v be 2 L008SE084 P
> A A %, Bgooassnes MR e
¢\\ \.\«\n // f\k«/ «Jmm \ P 4
/ / -~ ~ // - WS 093 [ 010856094 l\ L
\\\ - 1SN BisEm Lu:u..._u_ﬁ P
el Jo r_oz 7] SELl|X0. nd.
/// A../M .uow\m \\\\ /un_toommmoﬁ e
e / " 8888"_0_ N _ .
-~ L // \f . d
\ 100MOINSH P AN
CUDNBIS e T~
83|AI0S Jal .
it \ / iping __
\\ / .\\\ _* ___
/_woogw o .\\ s |
3 \ - | ;
// f../ .\.\ ! \ TN
- 4 " \
\ - \ o




Sb 18.5 J MG/KG |

| FEOSSBO10
1Pb 22.7 J MG/KG

| Cu 15.2 J MGIKG |
L /_SbDTaJMG.fRG

|CuB.9JMGKG |
|5b 0.69 J MG/KG ™

S R~ N

F60SSB001

Pb 184 MG/KG

As 30.8 J MG/KG

Cu 65 MG/KG

Sb 2.8 J MGIKG
| Pb §7.4 J MGIKG

As 13.6 J MG/IKG

s

As 0.1 J MG/KG

Sb 0.42 UJ MG/IKG _~,
=

%

[‘CU 25.4 UJ MGIKG |

As 2.5 J MG/KG
Cu 1.4 UJ MG/KG
Sb0.36 UJ MG/KG |

F609SB008
{Pb 35 MG/KG
As 11.4 J MGIKG
|

Cu 26.8 MG/KG
|3b 0.91 J MG/KG |

A

F609SB00S |
_ Pb9 MGIKG |
e As 2.2 MG/IKG
Cu35 MGKG |
Pb 132 J MG/KG 3 Sh 0.33 J MGIKG|
As 67.6 J MGIKG | s O &
Cu 77.8 J MGIKG |
r
gg glzﬁ_gu‘ljvl héﬁ(ﬁé(; Appro atg Location of . BLDG.
As 18.7 | MGIKG Former Waste Oil UST zga5n006 1346
1Cu 42 MGIKG ' Site24 K N |Pb 320 J MG/KG .
Sb 1.4 J MG/KG N\ AsB86JMaKG
g e Cu48.9 JMGKG «
" /Sb 0.94 UJ MG/KG
D Nt e 7
O\ Fae® =Y g
F609SB011 A iy ’
Pb 3.8 JMGKG | . A 7 F609SB004
As 2.4 | MGKG | \ s Pb 54.4 J MG/KG
Cu 0.88 J MGIKG |\ v As 7.2 ) MGIKG
'Sb 0.32 UJ MG/KG | # Cu 40.4 J MG/KG
p Sb 1.5 UJ MGIKG
F | "’ - & e \ o
FB09SB007 _ \ V4 " Vi
2?111 TAG(;J}:(% ! RN | 1F60983003 FB09SB005S
- | Pb 18.1 J MG/KG
Cu 480 MG/KG \As 3.3 J MGIKG | £ |Pb 8.5 J MGIKG Pb 62.4 J MG/KG

As 7.4 J MGIKG

Cu 32.2 UJ MG/KG
Sb 1.1 UUMGIKG
e

AT

1) Zones F & G Background Concentration Range:

Pb 3.5 to 275 mg/kg; RBC = 400
As 3.0 to 30 mg/kg; RBC = 0.43
Cu 5.7 to 431 mgikg; RBC = 313
Sb 0.5t0 5.7 mg/kg; RBC =3.13

2) F6098B001 and FB09SB002 sampled twice
in conjunction with SPLP assessment.
3) J = Estimated Concentration

UJ = Not Detected; Estimated Detection Unit

—wsT0- Waste Qil Line

C  Surface Soil Figure 4-2
%" SWMU/AOC Boundary A AQCC 609
Pavement N Lead, Arsenic, Copper, and Antimony
Zone Boundary 0 50 100 Feet Resuits in Surface Soil

Charleston Naval Complex

o

Fia Path; E\Projects\ChadestontGl Sacchios aplin!

s, Date: ©3 Jun 3007 &0, Lser NMOUDRY

CH2MHILL
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RF REFORT ADDENDUM, AOC 609, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 1

NOVEMBER 2001

The base-wide background level for antimony ranged between 2.1 and 6.1 pg/L. The
detected maximum concentration is near the maximum detected background antimony
levels. Additionally, of the four sampling events conducted at this well, only the second
and fourth sampling events showed antimony detections indicating that antimony
detections are sporadic. The laboratory qualifier for both of the detected values from this
well indicated that antimony was also detected in the blank samples at similar or higher
concentrations. The tap water RBC value for antimony is 15 pg/L, which was not exceeded
by this maximum concentration. Based on these considerations, antimony is not considered
attributable to site operations or the UST system, and is not considered a COC in the
groundwater at AOC 609.

5.2.3 Arsenic

Concentrations of arsenic that exceeded applicable screening criteria were detected in
groundwater at AOC 609. The distribution of arsenic for all groundwater sampling events is
presented in Figure 4-5. As shown in Figure 4-5, the groundwater arsenic exceedances are
found at locations upgradient and side-gradient of the waste oil system, and are primarily
located within the monitor wells adjacent to the Site 25 USTs. Furthermore, groundwater
arsenic concentrations nearest to and downgradient from the former waste o0il UST are well
below applicable screening criteria. The combined background arsenic levels for Zones F
and G ranged between 5.6 ug/L and 120.2 ug/L. The base-wide background arsenic levels
ranged between 1.6 and 285 pug/L. As such, the concentrations of arsenic in the
groundwater at AOC 609 appear to be naturally occurring and do not appear to be related
to the waste oil UST and associated fill pipe release. Therefore, arsenic is not considered a
COPC at this site.

The most plausible explanation for the elevated levels of arsenic is their naturally-occurring
release into the groundwater in soils due to the action of iron-reducing bacteria. The
presence of a readily degradable organic substrate (the fuel released from the USTs) and the
presence of elevated levels of iron in groundwater samples at the site, ranging from 1,570 to
22,900 ug/L, indicate that conditions favorable to bacterially-mediated iron reduction are
present, and that iron reduction is likely occurring. Because arsenic in soil is often
associated with iron oxyhydroxide minerals, the release of arsenic into solution by iron-
reducing bacteria is a potential reason for the elevated arsenic values observed in wells at

this site.
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5.2.4 VOCs and SVOCs

Chlorobenzene had been identified as a COC in the Zone F RFI Report, Revision 0.
Chlorobenzene was detected once at AOC 609, at 11 pug/L in F609GW004; it was not
detected in any other sampling events or at any other site wells. When compared to the
current MCL of 100 pg/L, this compound is not considered a COC at AOC 609.

Several hydrocarbon VOCs and SVOCs (total xylenes, ethylbenzene, benzene, toluene, 2,4-
dimethylphenol, naphthalene, 2-methylnaphthalene, 2-methylphenol {o-cresol], and 4
methylphenol [p-cresol]) have been consistently detected at concentrations exceeding the
applicable current or historical screening criteria at well location SMEGWO005. These
compounds are associated with the apparent VOC/SVOC plume associated with the
documented fuel release(s) at Site 25. There is no evidence to suggest that they are related to
the waste oil UST system that is the subject of this RCRA investigation. Currently, the fuel
releases identified at Site 25 are being addressed in accordance with the SCDHEC UST
program. Further investigation of these hydrocarbons under the RFI is not considered
relevant to the AOC 609 investigation.

AQCS09ZFRFIRAREV1.DOC 57
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RFI REPORT ADDENDUM, AOC 609, ZUrez F

CHARLESTON NAVAL COMPLEX
REVISION 1
NOVEMBER 2001
TABLE 5-1
Surtace Soil COPCs -Base-wide BRC Screening and Exposure Area Concentrations
RF! Report Addendum, AQC 609, Zone F, Charleston Naval Complex
Surface Soil
Concentration Background Surface Soll
Sample {(showing 2 U Concentration Background RBC
Concentration and 2 Ud (Zones F and G (Grid-based) (Risk =10° and
Parameter Sample Date Location and Qualifier values) Units Combined) Concentration® Hl =1.0)
Aluminum 9/27/96 F609SB001 4,080 = 4,080 mg/kg 2,190 - 19,400 1,080 - 55,500 78,000
10/15/99 Fe09SB0oO1 12,200 J 12,200
9/27/96 F609SB002 15,400 J 15,400
10/15/99 F609SB002 36,000 = 36,000
9/27/96 F&095SB003 4,960 J 4,960
9/30/96 F609SB004 8,450 J 8,450
9/30/86 FB809SB00S5 7,940 J 7,940
9/30/96 F609SB006 8,900 J 8,900
10/16/99 F609SB007 8,460 = 8,460
10/15/99 F609SB008 7,730 = 7,730
10/16/99 F6095B009 6,840 = 6,840
10/15/99 F609SB010 11,600 J 11,600
10/15/99 F609SB011 9,100 J 9,100
10/15/99 F609SB012 5,090 J 5,090
Antimeny 9/27/96 FE09SB001 28J 2.8 mg/kg 050-59 ND - 13 31
10/15/99 F609SB001 0.42 U4 0.2
9/27/96 FE09SB002 3.5UJ 1.8
10/15/99 F8095B002 1.4J 1.4
9/27/96 F809SB003 0.36 UJ 0.2
9/30/96 F609SB004 1.5 UJ 0.8
9/30/96 F6095B005 1.1Ud 0.6
9/30/96 F609SB006 0.94 UJ 0.5
10116/99  FB09SB007 | 1854 18.5
10/15/99 F609SB008 0.914 0.9

ACCB09ZFRFIRAREV$.DOC
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TABLE 5-1

Surface Soil COPCs -Base-wide BRC Screening and Exposure Area Concentrations

RFI Report Addendum, AQC 609, Zone F, Charleston Naval Complex

RFI REPORT ADDENDUM, ACC 609, Z%m; F
CHARLESTON NAVAL COMPLEX

REVISION 1

NOVEMBER 2001

Surface Soll
Concentration Background Surface Soil
Sample (showing 2 U Concentration Background RBC
Concentration and 2 UJ (Zones F and G (Grid-based) (Risk =1 0°® and
Parameter Sample Date Location and Qualifier values) Units Combined) Concentration® HI =1.0)
Antimony 10/16/99 F609SB009 0.33J 0.3 mg/kg 0.50-5.9 ND - 13 31

10/15/99 F6093B010 0.73J 0.7

10/15/99 F609SBO11 0.32 UJ 0.2

10/16/99 F&095B012 0.69J 0.7

Mean Concentration = 2.1 mg/kg
2x Mean Concentration = 4.2
UCLgs Concentration = 45
Arsenic 9/27/96 F609SB001 30.84 30.8 mg/kg 3.0-30 04-39 0.43- 23"

10/15/99 F6095B001 13.6J 13.6
9/27/96  FB609SBO02 6764 | 67.6
10/15/99 F&Q9SB002 18.7 J 18.7

9/27/96 FE09SB003 254 2.5

9/30/96 F609SB004 7.2J 7.2

9/30/96 F6098B005 7.4J 7.4

9/30/96 F6095B006 8.64J 8.6

10/16/99 FE609SB007 14.1 = 141
10/15/09 F609SB008 1144 11.4

10/16/99 FB09SB009 22= 2.2

10/15/89 F6095B010 9.1dJ 8.1

10/15/99 F609SB011 24 24

10/15/99 Fe09SB0o12 3.3J 3.3

AOC608ZFRFIRAREV1.DOC
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TABLE 5-1
Surface Soil COPCs -Base-wide BRC Screening and Exposure Area Concentrations
RF! Report Addendum, AOC 609, Zone F, Charleston Naval Complex

&
H

AFI AEPORT ADDENDUM, AOC 808, Zunc F
CHARLESTON NAVAL COMPLEX

REVISION 1

NOVEMBER 2001

Surface Soill
Concentration Background Surface Soil
Sample {(showing 2 U Concentration Background RBC
Concentration and 2 UJ (Zones Fand G (Grid-based) (Risk =10® and
Parameter Sample Date Location and Quaiifier values) Units Combined) Concentration® Hl =1.0)
Mean Concentration = 14.2 ma/kg 3.0-30 0.4-39 0.43- 23"
2x Mean Concentration = 28.4
UCLss Concentration = 30.5 (14)

Copper 9/27/96 F&809SB001 65 = 65 mg/kg 5.7 - 431 0.81 - 556 3,100
10/15/99 F609SB00 25.4 UJ 127
9/27/96 F8098B002 7764 77.6
10/15/99 F609SB002 42 = 42
9/27/96 F609SB003 1.4 UJ 0.7
9/30/96 F609SB004 404 ) 40.4
9/30/96 FE09SB00S 322UJ 16.1
9/30/96 FB09SB006 48.9 J 48.9
10/16/99 FB09SB007 480 = 480
10/15/99 F809SB008 26.8 = 26.8
10/16/99 F609SB009 35= 3.5
10/15/99 F6095SB010 1524 15.2
10/15/99 F608SB011 09J 0.9
10/15/99 F609SB012 8.9J 8.9

Lead 9/27/96 FB09SBOC1 184 = 184 ma/kg 3.5-275 1.8 - 588 400
10/15/99 FE09SB0O01 5744 57.4
9/27/96 FE09SB002 132 J 132
10/15/99 FB098B002 62.9 = 62.9
9/27/96 FE09SB003 85J 8.5
9/30/96 F609SB004 54.4 ) 54.4

ADC609ZFRFIRAREV1.DOC
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TABLE 5-1

Surface Soil COPCs -Base-wide BRC Screaning and Exposure Area Caoncentrations
RFI Report Addendum, AOC 608, Zone F, Charleston Naval Complex

[
RFI REPORT ADDENDUM, AOC 608, ZONc F
CHARLESTON NAVAL COMPLEX
REVISIONA
NCVEMBER 2001

Surface Soil
Concentration Background Surface Soil
Sample (showing 2 U Concentration Background RBC
Concentration and Y2 UJ (Zones Fand G (Grid-based) (Risk =1 0° and
Parameter Sample Date Location and Qualifier values) Units Combined) Concentration® HI =1.0)
Lead 9/30/96 FB09SB0O05 52.4 J 52.4 mg/kg 35-275 1.8 - 588 400
9/30/96 FB09SB0O06 3204 320
10/16/99 F609SB007 511 = 511
10/15/99 F8095B008 35= 35
10/16/99 F6095B009 9= 9
10/15/99 FB809SB010 22.7J 227
10/15/99 FB09SBO11 3.8J 3.8
10/15/99 F6095B012 19.1J 19.1
Mean Concentration = 105.2 mg/kg
Vanadium 9/27/96 F609SB001 214 = 214 mg/kg 6.8 - 60 22-101 550
10/15/99 FE09SB001 39.9= 39.9
9/27/96 F609SB002 457 = 45.7
10/15/99 F609SB002 88.7 = 88.7
9/27/96 F609SB003 67= 5.7
9/30/96 F608SB004 26.1 = 26.1
9/30/96 F609SB00S 215= 21.5
9/30/96 F609SB006 226 = 22.6
10/16/99 F609SB007 227 = 227
10/15/99 F&609SB008 18.7 = 18.7
10/16/99 F609SB0C9 121 = 12.1
10/15/99 F609SB0O10 354 35
10/15/99 F609SBO11 9.4 9.4
10/15/99 F609SB012 11.9J 11.9

AQCB09ZFRFIRAREV1.DOC
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RFI REPORT ADDENDUM, AOC 609, ZOie F
CHARLESTON NAVAL COMPLEX

REVISION 1

NCVEMBER 2001

TABLE 5-1
Surface Soil COPCs -Base-wide BRG Screening and Exposure Area Concentrations
RFI Report Addendum, AQC 609, Zone F, Charleston Naval Complex

Surface Soll
Concentration Background Surface Soil
Sample (showing 2 U Concentration Background RBC
Concentration and 2 UJ (Zones F and G (Grid-based) (Risk =10 and
Parameter Sample Date Location and Qualifier values) Units Combined) Concentration® HI =1.0)
Zinc 9/27/96 F609SB0OC1 3384 338 ma/kg 18- 1,650 3.4-1,650 23,000
10/15/29 FB09SB001 107 J 107
9/27/96 F609SB002 514 J 514
10/15/99 FB098B002 1724 172
9/27/96 F609SB003 22U 4.6
9/30/96 F609SB004 189 J 189
9/30/96 F609SB005 201 201
9/30/96 F&09SB006 229 J 229
10/16/99  F609SB007 2650= | 2,650
10/15/99 F&09SB008 1484 148
10/16/99 F&609SB00Y 15.5 = 155
10/15/29 F609SB010 62.6J 62.6
10/15/88 F609SB011 7J 7
10/15/99 FE09SB012 53.2J 53.2
Mean Concentration = 335.1 mg/kg
2x Mean Concentration = 670.2

Concentrations in bolded and outlined text exceed the base-wide background concentration.

* The surface soil background (grid-based) concentration is the base-wide upper bound value of the range for all zones combined excluding Zone E.
* Arsenic ABC Is based on carcinogenic and nen-carcinogenic RBCs. EPA Rsgion IV recommends use of non-carcinogenicity-based value for soils.

AOCC608ZFRFIRAREV1.DOC
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AF REPORT ADDENDUM, AOC 608, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION t
NOVEMBER 2001
TABLE 5-2
Groundwater COPCs - Inorganic Compounds
RF! Report Addendum, AOC 609, Zone F, Charfesion Naval Complex
Concentration
Parameter Location Sample Date {rg/L) Qualifier MCL/RBC" BRC®
Aluminum F609GW001 05/20/1999 7,440 J 37,000 224
10/12/1999 163 J
FE09GWO002 05/20/1999 308 J
10/12/1999 58.7 uJ
FSMEGWO001 11/21/1996 4,450
05/12/1997 394 =
09/10/1997 70.6 u
11/21/1997 661 =
FSMEGWO003 1113/1996 127 J
05/12/1997 734 =
09/05/1997 761
11/21/1997 1,540 =
FSMEGW004 11/21/1996 116 J
05/13/1997 414 u
09/05/1997 27.4 u
11/21/1997 59.6 u
FSMEGWO005 11/13/1996 458 J
05/13/1997 87.2 J
09/08/1997 90.9 J
11/20/1997 124 u
FSMEGWO006 11/13/1996 18.0 u
05/14/1997 11.5 u
09/09/1997 9.0 U
11/20/1997 143 U
FSMEGW007 11/13/1996 5,660 J
05/14/1997 99.2 J
09/09/1997 5,860 =
11/20/11997 1,420 J
FSMEGW008 11/21/1996 142 =
05/13/1997 29.3 )
09/09/1997 493 u
11/19/1997 58.6 J
Antimony F609GW001 05/20/1999 5.0 U 6 NL
10/12/1999 24 u
F609GW002 05/20/1999 5.0 u
10/12/1999 24 u
FSMEGWO001 11/21/1996 21 U
05/12/1997 4.0 J
09/10/1997 27 u
11/2111997 J
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RFI REPORT ADDENDUM, AOC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1
NOVEMBER 2001
TABLE 5-2
Groundwater COPCs - Inorganic Compounds
RF1 Report Addendum, AOC 609, Zone F, Charleston Naval Complex
Concentration
Parameter  Location Sample Date (wg/L) Qualifier  MCL/RBC" BRC®
Antimony FSMEGW003 11/13/1996 2.1 ) 6 NL
05/12/1997 27 J
09/05/1997 27 U
11/21/1997 16 uJ
FSMEGW004 11/21/1996 3.2 U
05/13/1997 3.2 U
09/05/1997 2.7 u
11/21/1997 1.6 uJ
FSMEGWO005 11/13/1996 2.1 ]
05/13/1997 33 U
09/08/1997 27 U
11/20/1997 1.6 uJ
FSMEGW006 11/13/1996 21 u
05/14/1997 29 u
09/09/1997 16 u
11/20/1997 1.6 ud
FSMEGW007  11/13/1996 2.1 u
05/14/1997 46 u
09/09/1997 1.6 u
11/20/1997 1.6 uJ
FSMEGWO008  11/21/1996 32 u
05/13/1997 1.6 u
09/09/1997 29 u
11/19/1997 16 uJ
Arsenic F609GWO01 05/20/1999 7.5 J 50 16.7
10/12/1999 473 =
FBO9GWO002  05/20/1999 -
10/12/1999 30.1 =
FSMEGWO001 11/21/1996 65.2 =
05/12/1997 50.6 =
09/10/1997 377 =
11/21/1997 36.0 =
FSMEGWQ03 11/13/1996 6.5 Jd
05/12/1997 8.0 J
09/05/1997 36 d
11/21/1997 52 J
FSMEGW004  11/21/1996 15.9 =
05/13/1997 20.4 =
09/05/1997 16.6 =
11/21/1997 19.2 =
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RF1 REPORT ADDENDUM, AOC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1
NOVEMBER 2001
TABLE 52
Groundwater COPCs — Inorganic Compounds
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex
Concentration
Parameter  Location Sample Date (wglL) Qualifier  MCL/RBC" BRC"
Arsenic FSMEGWO005  11/13/1996 1186 J 50 16.7
05/13/1997 48.7 =
09/08/1997 =
11/20/1997 422 =
FSMEGWO006  11/13/1996 38.7 J 16.2
05/14/1997 336 =
09/09/1997 52.2 =
11/20/1997 56.1 =
FSMEGWO007  11/13/1996 5.2 J 16.7
05/14/1997 2.1 U
09/09/1997 2.1 U
11/2011997 25 J
FSMEGWO008  11/21/1996 18.4 =
05/13/1997 216
09/09/1997 31.2 =
11/19/11997 315 =

Concentrations in bolded and cutlined text indicate exceedance of MCLs.

*RBCs are listed in italics where no primary MCL exists. Tap water RBCs are listed in the EPA Region Ill RBC
table (October 2000).

PBRCs are taken from the Zone F RFI Report, Revision 0 (EnSafe, 1997).

Analyle is detected at concentration shown

Analyte is presented at an estimated concentration

Analyte not detected; value is reporting limit

UJ Analyte not detected; value is estimated reporting fimit

c oo

AOCG03ZFRFIRAREY1.00C 515



TABLE 53
Groundwater COPCs - Qrganic Compounds

RFI Report Addendum, AOC 609, Zone F, Charfeston Naval Complex

RFI REPORT ADDENDUM, AOC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1

NOVEMBER 2001

Parameter Location

Sample Date

Concentration

(wglL)

Qualifier

MCL/RBC’

Benzene FE09GWO001

FE09GW002

FSMEGWO0O01

FSMEGWQ03

FSMEGW004

FSMEGW005

FSMEGWO006

FSMEGWO007

FSMEGWO008

Chlorobenzene F609GWO001

F603GW002

FSMEGW001
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TABLE 5-3

Groundwater COPCs — Organic Compounds

RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex

A REPORT ADDENDUM, AOG 609, ZONE F

CHARLESTON NAYAL COMPLEX
REVISION 1

NOVEMBER 2001

Parameter

Location

Sample Date

Concentration

(wg)

Qualifier

MCL/RBC’

Chlorobenzene

Ethylbenzene

AQCH09ZFRFIRAREV DOC

FSMEGWO003

FSMEGW004

FSMEGWO005

FSMEGWO006

FSMEGWO007

FSMEGWO008

F609GWO001

F609GW002

FSMEGWQO01

FSMEGW003

FSMEGW004

09/10/1997
11/21/1997
11/13/1996
05/12/1897
09/05/1997
11/21/1997
11/21/1996
05/13/1997
09/05/1997
11/21/1997
11/13/1996
05/13/1997
09/08/1997
11/20/1997
11/13/1996
05/14/1997
09/09/1997
11/20/1997
11/13/1996
05/14/1997
09/09/1997
11/20/1997
11/21/1996
05/13/1997
09/09/1997
11/19/1997

05/20/1999
10/12/1999
05/20/1999
10/12/1999
11/21/1996
05/12/1997
09/10/1997
11/21/1997
11/13/1996
05/12/1997
09/05/1997
11/21/1997
11/211996
05/13/1997
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RFT REPORT ADDENDAM, AOC 608, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1
NOVEMBER 2001
TABLE 53
Groundwater COPCs — Organic Compounds
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex
Concentration
Parameter Location Sample Date (pglL) Qualifier MCL/RBC’
Ethylbenzene FSMEGWO004 09/05/1997 5 u 700
11/21/1997 5 U
FSMEGWO005 11/13/1996 2,400
05/13/1997 1,700 =
09/08/1997 1,000 =
11/20/1997 2,600 =
FSMEGW(006 11/13/1996 5 u
05/14/1997 5 U
08/09/1997 5 U
11/20/1997 5 U
FSMEGWO007 11/13/1996 ] U
05/14/1997 5 U
09/09/1997 5 U
11/20/1997 5 U
FSMEGW008 11/21/1996 5 U
05/13/1997 5 u
09/09/1997 5 U
11/19/1997 L] U
Naphthalene F609GWO001 05/20/1999 10 U 6.5
F609GW002 05/20/1998 10 U
FSMEGWO001 11/21/1996 10 U
05/12/1997 10 u
09/10/1997 10 U
11/21/1997 10 U
FSMEGW003 11/13/1996 10 U
05/12/1997 10 u
09/05/1997 10 u
11/21/1997 10 U
FSMEGWO004 11/21/1996 10 U
05/13/1997 10 u
09/05/1997 10 u
11/21/1997 10 U
FSMEGWOQ05 11/13/1996 540 =
05/13/1997 240 =
09/08/1997 330 =
11/20/11997 370 =
FSMEGWO006 11/13/1996 10 U
05/14/1997 10 U
09/09/1997 10 u
11/2011997 10 u
AOCG09ZFRFARAREV1.DOC 518



RFI REPORT ADDENDUM, AOC 608, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1
NOVEMBER 2001
TABLE 53
Groundwater COPCs - Organic Compounds
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex
Concentration
Parameter Location Sample Date (rg/L) Qualifier MCL/RBC
Naphthalene FSMEGW007 11/13/1996 10 U 6.5
05/14/1997 10 U
08/09/1997 10 U
11/20/1997 10 U
FSMEGWO008 11/21/1996 10 U
05/13/1997 10 U
09/09/1997 10 U
11/19/1997 10 U
Toluene F609GWO0O1 05/20/1999 5 U 1,000
10/12/1999 3 U
F609GWO002 05/20/1999 5 U
10/12/1999 3 U
FSMEGW001 11/21/1996 5 U
05/12/1997 5 U
09/10/1997 5 U
11/21/1997 5 u
FSMEGW003 11/13/1996 5 u
05/12/1997 5 U
09/05/1997 5 u
11/21/1997 5 U
FSMEGW004 11/21/1996 5 U
05/13/1997 5 U
09/05/1997 5 U
11/21/1997 5 U
FSMEGWO005 11/13/1996 56,000 =
05/13/1997 24,000 =
09/08/1997 17,000 =
11/20/1997 34,000 =
FSMEGWO006 11/13/1996 5 U
05/14/1997 5 U
09/09/1997 5 u
11/2011997 5 U
Toluene FSMEGW(007 11/13/1996 5 U 1,000
05/14/1997 5 U
09/09/1997 5 U
11/20/1997 5 U
FSMEGW008 11/21/1996 5 U
05/13/1997 5 U
09/09/1997 5 U
11/19/1997 5 U

AOC609ZFRARAREV1.DQC 519



RFI REPORT ADDENDUM, AOC 809, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1
NOVEMBER 2001
TABLE 53
Groundwater COPCs — Organic Compounds
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex
Concentration
Parameter Location Sample Date (wg/L) Qualifier MCU/RBC"
Xylenes, Total F609GW001 05/20/1999 5 U 10,000
10/12/1998 3 u
FE09GW002 05/20/1999 5 u
10/12/1999 3 u
FSMEGWO001 11/21/1996 5 U
05/12/1997 5 U
09/10/1997 5 U
11/21/1997 5 U
FSMEGW(003 11/13/1996 5 )
05/12/1997 5 U
09/05/1997 5 ]
11/21/1997 5 u
FSMEGW004 11/21/1996 5 u
05/13/1997 5 U
09/05/1997 5 u
11/21/1997 5 u
FSMEGW005  11/13/1996 =
06/13/1997 8,600 =
09/08/1997 4,800 =
11/2011997 -
FSMEGW006 11/13/1996 5 U
05/14/1997 5 u
09/09/1997 5 U
11/20/1997 5 U
FSMEGWO007 11/13/1996 5 U
05/14/1997 5 U
09/09/1997 5 u
11/20/1997 5 ]
FSMEGW008 11/21/1996 5 U
05/13/1997 5 u
09/09/1997 5 u
11/19/1997 4 J
2.4-Dimethylphenol  FE09GWO001 05/20/1999 10 U 730
F609GWO002 05/20/1999 10 U
FSMEGW001 11/21/1996 10 U
05/12/1997 10 U
09/10/1997 10 U
11/21/1997 10 U
FSMEGW003 11/13/1996 10 u
05/12/1997 10 ]

AOCH99ZFAFIRAREV1.DOC
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RF1 REPORT ADDENDUM, AOC 603, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1
NOVEMBER 2001
TABLE 53
Groundwater COPCs - Organic Compounds
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Gomplex
Concentration
Parameter Location Sample Date (rg/L) Qualifier MCLU/ARBC’
FSMEGWO003 09/05/1997 10 U 730
11/21/1997 10 u
FSMEGWO004 11/21/1996 10 U
05/13/1997 10 U
09/05/1997 10 u
11/21/1997 10 U
FSMEGWO005 11/13/1996 380
05/13/1997 120 =
09/08/1997 110 =
11/20/1997 140 =
FSMEGWO006 11/13/1996 10 u
05/14/1997 10 u
09/09/1997 10 U
11/20/1997 10 U
FSMEGWO007 11/13/1996 10 U
05/14/1997 10 U
09/09/1997 10 u
11/20/1997 10 U
FSMEGWO008 11/21/1996 10 u
05/13/1997 10 u
09/09/1997 10 u
11/19/1997 10 u
2- F609GWOO01 05/20/1999 10 u 122
Methylnaphthalene
FE09GWO02 06/20/1999 10 U
FSMEGW001 11/21/1996 10 U
05/12/1997 10 U
09/10/1997 10 u
11/21/1997 10 U
FSMEGWO003 11/13/1996 10 u
05/12/1997 10 u
09/05/1997 10 U
11/21/1997 10 u
FSMEGWO004 11/21/1996 10 U
05/13/1997 10 U
09/05/1997 10 u
11/21/1997 10 u
FSMEGW005 11/13/1996 48 =
05/13/1997 110 =
09/08/1997 64 =
11/20/1997 100 =

AOC609ZFRARAREV1.DOC
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RFI REPORT ADDENDUM, AQC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1
NOVEMBER 2001
TABLE 5-3
Groundwater COPCs ~ Organic Compounds
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex
Concentration
Parameter Location Sample Date (#rgL) Qualifier MCL/RBC"
2- FSMEGW006 11/13/1996 10 ) 122
Methylnaphthalene
05/14/1997 10 U
09/09/1997 10 U
11/20/1997 10 u
FSMEGWO007 11/13/1996 10 u
05/14/1997 10 u
09/09/1997 10 U
11/20/1997 10 u
FSMEGWO008 11/21/1996 10 U
05/13/1997 10 U
09/09/1997 10 U
11/19/1997 10 )
2-Methylphenol (o- F609GWO001 05/20/1999 10 u 1,830
Cresol)
FE609GWD02 05/20/1999 10 u
FSMEGWO001 11/21/1996 10 U
05/12/1997 10 U
09/10/1997 10 )
11/21/1997 10 u
FSMEGW(03 11/13/1996 10 u
05/12/1997 10 U
09/05/1997 10 U
11/21/1997 10 U
FSMEGWO004 11/21/1936 10 U
05/13/1997 10 U
09/05/1997 10 )
11/21/1997 10 u
FSMEGWO005 11/13/1996 1,000 =
05/13/1997 220 =
09/08/1997 290 =
11/20/1997 340 =
FSMEGW006 11/13/1996 10 U
05/14/1997 10 U
09/09/1997 10 U
11/20/1997 10 U
FSMEGWO007 11/13/1996 10 U
05/14/1997 10 U
09/09/1997 10 u
11/20/1997 10 u
AOCS09ZFRARAREV1.DOC 509



RFI REPORT ADDENDUM, AOC 609, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 1
NOVEMBER 2001
TABLE 53
Groundwater COPCs ~ Organic Compounds
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex
Concentration
Parameter Location Sample Date (/L) Qualifier MCL/RBC"
2-Methylphenol (o- FSMEGW008 11/21/1996 10 U 1,830
Cresal)
05/13/1997 10 U
09/09/1997 10 u
11/19/1997 10 U
4-Methylphenol (p-  FS09GWO001 05/20/1999 10 U 183
Cresol)
F609GW002 05/20/1999 10 U
FSMEGWO001 11/21/1996 10 U
05/12/1997 10 u
09/10/1997 10 u
11/21/1997 1 J
FSMEGWO003 11/13/1996 10 U
05/12/1997 10 U
09/05/1997 10 U
11/21/1997 10 )
FSMEGWO004 11/21/1996 10 U
05/13/1997 10 U
09/05/1997 10 U
11/21/1997 10 U
FSMEGWO005 11/13/1996 970 =
05/13/1997 260 =
09/08/1997 290 =
11/20/1997 310 =
FSMEGWO006 11/13/1996 10 U
05/14/1997 10 U
09/09/1997 10 U
11/20/1997 10 U
FSMEGW007 11/13/1996 10 U
05/14/1997 10 U
09/09/1997 10 U
11/20/1997 10 u
FSMEGW008 11/21/1996 10 u
05/13/1997 10 U
09/09/1997 10 u
11/19/1997 10 u

Concentrations in bolded and outlined text indicate exceedance of MCLs.

*RBCs are listed in italics where no primary MCL exists. Tap water RBCs are listed in the EPA Region Il RBC

table (October 2000).

U  Analyte not detected; value is reporting fimit

J Analyte is presented at an estimated concentration

= Analyte is detected at concentration shown

ACCBO9ZFRFIRAREV1.DOC
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RFI REPORT ADDENDUM, AOC 608, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 1

NOVEMBER 2001

6.0 Summary of Information Related to Site
Closeout Issues

6.1 REFI Status

The Zone F RFI Report, Revision 0 (EnSafe, 1997) addressed SWMUs/AOCs within the CNC,
including AOC 609. The subsequent Zone F RFI Work Plan Addendum (EnSafe, 1999)
presented planned sampling and testing to address data gaps at AOC 609. The additional
sampling was performed in late 1997 and in 1999, and the results are reported in Section 4.0
of this RFI Report Addendum. These data and responses to SCDHEC comments confirm
that additional soil or groundwater samples are not required. A copy of the responses to
SCDHEC comments on the Zone F RFI Report, Revision O for this site are provided as
Appendix C.

In accordance with the RFI completion process, if a determination of No Further
Investigation {NFI) is made upon completion of the RFI, then a site may proceed to either
NFA status or to a CMS. The additional investigations have concluded that no COCs are
present in the soils, and that the presence of arsenic in the groundwater is not attributed to
the former waste oil UST at AOC 609.

The remaining sections address the issues that the BCT agreed to evaluate prior to site

closeout.

6.2 Presence of Inorganics in Groundwater

For the purpose of site closeout documentation, the inorganics in groundwater issue refers
to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and
antimony) in groundwater at concentrations above the applicable MCL, preceded or
followed by detections of these same metals below the MCL or below the practicable
quantitation limit.

Groundwater samples collected in the vicinity of AOC 609 were analyzed for arsenic,
thallium, and antimony. Concentrations of arsenic exceeding applicable screening criteria
were detected in groundwater at AOC 609. The highest concentrations of inorganics were

generally detected upgradient or sidegradient of the former waste oil UST; thus, the

AOCHI9ZFRFIRAREV1.DOC a9
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REVISION 1

NOVEMBER 2001

- Although the RFI report concluded that a CMS is appropriate for AOC 609, further

evaluation of COPCs as presented in this RFI Report Addendum concludes that corrective
action is not necessary and that this RCRA site is suitable for unrestricted land use.
Therefore, this site is recommended for NFA under RCRA Subtitle C. However, the RCRA
permit may be modified only after remedial action at Site 25 is completed.

AOCB09ZFRFIRAREV1.DOC 1.9
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RFI REPORT ADDENDUM, AOC 609, ZONE F
CHARLESTON NAVAL COMPLEX
REVISION 0

6.0 Summary of Information Related to Site
Closeout Issues

6.1 RFI Status

The Zone F RFI Report, Revision 0 (EnSafe, 1997) addressed SWMUs/AOCs within the CNC,
including AOC 609. The subsequent Zone F RFI Work Plan Addendum (EnSafe, 1999)
presented planned sampling and testing to address data gaps at AOC 609. The additional
sampling was performed in late 1997 and in 1999, and the results are reported in Section 4.0
of this RFI Report Addendum. These data and responses to SCDHEC comments confirm
that additional soil or groundwater samples are not required. A copy of the responses to
SCDHEC comments on the Zone F RFI Report, Revision ( for this site are provided as
Appendix C.

In accordance with the RFI completion process, if a determination of No Further
Investigation (NFI} is made upon completion of the RFI, then a site may proceed to either
NFA status or to a CMS. The additional investigations have concluded that no COCs are
present in the soils, and that the presence of arsenic in the groundwater is not attributed to
the former waste oil UST at AOC 609; therefore, CH2M-]Jones recommends this site for
NFA.

The remaining sections address the issues that the BCT agreed to evaluate prior to site

closeout.

6.2 Presence of Inorganics in Groundwater

For the purpose of site closeout documentation, the inorganics in groundwater issue refers
to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and
antimony} in groundwater at concentrations above the applicable MCL, preceded or
followed by detections of these same metals below the MCL or below the practicable

quantitation limit.

Groundwater samples collected in the vicinity of AOC 609 were analyzed for arsenic,
thallium, and antimony. Concentrations of arsenic exceeding applicable screening criteria
were detected in groundwater at AOC 609. The highest concentrations of inorganics were

generally detected upgradient or sidegradient of the former waste oil UST; thus, the

GNV/011630040-A0CE09RFIADDRV0.0OC 61
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RFI REPORT ADDENDUM, AOC 608, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 0

JULY 2001

distribution of arsenic exceedances is inconsistent with the waste oil UST as the primary

source of inorganics in the groundwater at AOC 609.

Thallium was detected above MCLs during one sampling event at well SMEGW006. This
well is screened in the deep groundwater. No MCL exceedances are present in the shallow

groundwater; therefore, this single thallium occurrence is not related to the UST source at
AQOC 609.

Antimony was detected above MCLs during one sampling event at well SMEGW001. Well
SMEGWO001 is located upgradient of the former waste oil UST; thus, the waste oil UST is not

the source of this single occurrence of antimony in the groundwater at AOC 609.

6.3. Potential Linkage to SWMU 37, Investigated Sanitary
Sewers at the CNC

There is no evidence or reasons to believe that the waste oil tank at AOC 609 was connected

to the sanitary sewer. Therefore, further evaluation of this issue is not warranted.

6.4 Potential Linkage to AOC 699, Investigated Storm Sewers
at the CNC

There is no evidence or other reasons to believe that the waste oil tank at AQC 609, was ever
connected to the storm sewers. The sections of the storm water sewer system in the vicinity
of the site were not investigated as part of the AOC 699 investigations. There is no evidence
of past site uses or the presence of contamination near the storm water sewer system near
the site that could have potentially impacted the storm water sewer system. Since the waste
oil UST system is the focus of the RFI at AOC 609, it is not believed that this source could
have been linked to any contamination in the storm sewer or catch basins at the site. Figure
6-1 illustrates the location of the sewers at AOC 609. Based on these findings, further

evaluation of this linkage is not warranted.

6.5 Potential Linkage to AOC 504, Investigated Railroad Lines
at the CNC

The nearest investigated railroad line to AOC 609 is more than 700 feet to the northeast.
There is no known linkage between AOC 609 and the investigated railroad lines of AOC

504; thus, further evaluation of this issue is not warranted.

GNV/011630040-A0C609RFIADDRV0.DOC 62
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REVISION 0

JULY 2001

6.6 Potential Migration Pathways to Surface Water Bodies at
the CNC

The nearest surface water body to AOC 609 is the Cooper River, which lies approximately
1,800 feet to the northeast. Two potential migration pathways from the site to surface water
are overland flow via storm water runoff, and subsurface flow via groundwater. Since the
entire site is covered with buildings and pavement, which eliminates contact of surface soil
with stormwater, further evaluation of a potential pathway for contaminant migration via
stormwater runoff is not warranted. Similarly, runoff directed to the storm sewer system,

which discharges to the Cooper River, does not contact the surface soil.

The groundwater flow direction in the vicinity of AOC 609 flows to the west-southwest;
consequently, the potential for contaminated groundwater to enter this surface water body
is not likely. Therefore, further evaluation of potential migration of contaminated

groundwater to a surface water body is not warranted.

6.7 Potential Contamination in Oil/Water Separators (OWSs)

The issue of potential contamination of OWSs refers to the possible presence of an OWS that
has not yet been investigated at a SWMU or AOC as part of the RCRA or UST process.

Neither the RFA nor the RFI refer to the presence or possible presence of an OWS at AOC
609. There is no visual evidence of an OWS at this site, and there is no reference made to an
OWS at this facility in the Oil Water Separator Data (Navy, 2000). Therefore, further

evaluation of this issue at AQC 609 is not warranted.

6.8 Land Use Control Management Plan
The RFI Addendum screening did not identify any COCs in soil or groundwater at AOC

609. This evaluation was based on an unrestricted land use classification, which is

considered conservative. Therefore, land use controls are not necessary.

GNV/011630040-A0C609RFIADDRY0.DCC 63
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RFI REPORT ADDENDUM, AOC 609, ZONE F
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REVISION ¢

JULY 2001

7.0 Recommendations

The focus of the RFI is a 560-gallon waste oil UST and associated fill piping, which was
removed in 1996; these are the sole investigative sources for AOC 609. The UST received
waste oil from a series of drains inside the maintenance garage of Building 1346. The tank
was inspected upon removal and observed to be in good condition. However, a loose
connection and stained soil was noted in the conveyance piping from maintenance garage
drains, about four feet from the tank. Soil and groundwater samples taken at the time of the
waste oil tank removal revealed the presence of inorganic, total recoverable petroleum
hydrocarbons, and volatile constituents. Subsequent RFI activities have defined the nature

and extent of these identified impacts.

Evaluation of the surface condition at the site reveals that the area of the former UST and
associated fill pipe was paved at the time of the UST removal. This evaluation is supported
by newer pavement being visible where the UST and fill piping were excavated. This
evidence indicates that any soil excavated at the time of the UST removal was not spread on
surface soils at the site. The UST was based approximately seven feet below grade, and the
leaking joint in the fill pipe was three to four feet below grade. Thus, surface soil

contaminants identified at AOC 609 are not likely due to a release from the UST system.

According to the Zone F RFI Report, Revision 0 (EnSafe, 1997), COCs were identified in
surface soil and shallow groundwater at AOC 609. Additional soil and groundwater testing
subsequent to the RFI have shown that no COPCs are present above the current screening
criteria except arsenic, VOCs, and SVOCs in groundwater. Based on an evaluation of the
UST location in relation to the groundwater arsenic concentrations, including the observed
groundwater flow direction at AOC 609, arsenic is not believed to have originated from the
waste oil UST. VOCs and SVOCs have been consistently detected at concentrations
exceeding the applicable screening criteria at well location SMEGW005. These compounds
are associated with the apparent VOC/SVOC plume associated with the documented fuel
release(s) at Site 25, and do not appear to be related to the waste oil UST system located on
the north side of Building 1346. This VOC/SVOC plume is being addressed under the
SCDHEC UST program.

GNV/11630040-A0CE09RFIADDRV0.DOC 71
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JULY 2001

Although the RFI report concluded that a CMS is appropriate for AOC 609, further
evaluation of COPCs as presented in this RFI Report Addendum concludes that corrective
action is not necessary and that this RCRA site is suitable for unrestricted land use.

Therefore, this site is recommended for NFA.,

This site is recommended for NFA, and a Statement of Basis will be prepared upon receipt
of BCT concurrence. This Statement of Basis will then be made available for public
comment in accordance with SCDHEC policy. This will allow for public participation in the

final remedy selection.

GNV/011630040-A0CE03RFIADDRV0.DOC 72
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Zone F RCRA Facility Investigation Report
NAVBASE Charlesion

Section 10 — Site-Specific Evaluations
Revision: 0

10.5 AOC 609, Service Station, Building 1346

AOQC 609 is the former gasoline station, automotive repair and maintenance shop at Building 1346,
which was built in 1962. The focus of the RF] is the waste oil UST at Building 1346. Materials
released, stored or disposed of at the site included gasoline, diesel fuel, motor/lubricating oils,
degreasing solvents, antifreeze and various automotive products.

This site contained USTs which contained gasoline and diesel fuel. Three of the original nine steel
USTs were found to be leaking in 1991 and were removed. They were replaced with fiberglass
wanks in 1992. Subsequently, six monitoring wells were installed by S&ME, Inc., to define the

horizontal and vertical extent of groundwater contamination. The assessment report submitted to

SCDHEC in February, 1993 resulted in the installation of two additional perimeter wells near the
site. All site wells were resampled in Novcmber,.1994, with the results confirming previous
findings. A source well near the site exhibited concentrations of benzene (36,100 wg/L), toluene
{47,800 ug/L), ethylbenzene (3,62C ug/L), xylene (16,800 ng/1) and methy] tertiary butyl ether
(62,200 g/L). All perimeter wells were below detection limits for the same parameters. A free-
product recovery system installed in 1995 is still in operation. This investigation activity was
reported in the Assessment Report Addendum Building No. 1346, Charleston Naval Base,

Charleston, SC (S&ME, March 29, 1995), prepared for the Navy Public Works Center
Jacksonville, Charleston Zone.

The 560 gallon steel waste oil UST on the west side of the building being assessed in this RFI was
removed in 1996. This tank received waste oil from floor drains in the maintenance garage,
and was periodically emptied by suctioning to a waste oil truck. This removal was
performed by the Supervisor of Shipbuilding, Conversion and Repair, USN, Portsmouth
Detachment Environmentai, Charleston, SC (SPORTENVDETCHASN). The UST Assessment
Report, UST 1346, Naval Base Charleston, Charleston, SC (SPORTENVDETCHASN,
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September 3, 1996), prepared for the Department of the Navy, Southern Division, Naval Facilities

- Engineering Command, stated the UST was in good condition upon removal, having no holes or
leaks, with its protective coating intact. However, a loose mechanical joint along the drain pipe
leading to the tank was respoasible for some leakage to soil about four feet from the tank. The
north half of the removal excavation contained petroleum soils. Both tank and drain piping were

removed. Ten soil samples were collected during this removal, along with one groundwater

sample. Sample results for both soil and groundwater revealed the presence of inorganic, total
recoverable petroleum hydrocarbon, and volatile constituents.

10.5.1 Site Geology and Hydrogeology

The soil boring and groundwater monitoring well locations associated with the AOC 609 RFI are
shown in Figure 10.5-1. The gereral stratigraphy at AOC 609 was described based on two soil
boring logs submitted by S&ME. Appendix A contains the construction logs for these two wells
(SMEQ007 and SMEQOS8; logs for the remaining S&ME wells were not available). No well borings
were advanced during the RFI at AOC 609. The surface of AOC 609 is asphalt paved. The
subsurface stratigraphy consists of approximately two feet of silty sand and overlying silty clay.

Figures 10.5-2 and 10.5-3 depict the shallow groundwater potentiometric surface and inferred flow
direction during low and high tide, respectively. Flow is generally to the east-southeast during
both tides. The geometric mean hydraulic conductivity measured in well SME0OO4 was
0.089 ft/day. The horizontal gradient, based on Figure 10.5-2 is 3.5E-03. The horizomtal flow
velocity was calculated at 8.7E-04 ft/day in the shallow aquifer at AOC 609.
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10.5.2 Field Investigation Approach

The objectives of the field investigation at AOC 609 were to: (1) confirm the presence or absence
of contamination related to the waste oil UST in the site area; (2) delineate any contamination
found; and (3) provide sufficient data to support a detailed evaluation of treatment alternatives,
if required. Media sampled within the investigation area included soil and groundwater. Section 3
of this report details the methods used during the field investigation. Included in this section are
descriptions of the hand-auger procedures used for soil sampling; groundwater sampling
procedures; and miscellaneous procedures used during the field investigation. Also discussed are
the analytical protocols for sample analyses. Appendix A included the construction diagrams for

monitoring wells installed by S&ME. Please note, not all well construction diagrams were -

availabie.

10.5.3 Soil Sampling and Analyses

The approved final RFI work plan proposed advancing four soil borings within the AOC 609 area
to assess the presence of any soil contamination from this site. Upper and lower interval soil
samples were proposed from each boring. Six soil borings were advanced during the field
investigation, as shown in Figure 10.5-1. The two additional soil sample locations were needed
based on the resuits of the UST investigation (SPORTENVDETCHASN, September 3, 1996).
Upper and lower interval samples were collected from four borings, while the two additional
borings were sampled from the upper interval only. Where not collected, the lower interval
sample was deleted due to obstructions in the borehole, or because of a shallow water table. In
accordance with the approved final RFI work plan, soil samples were analyzed for metals,
SVOAs, and VOAs at DQO Level III. Three upper interval duplicate soil samples were also

collected for Appendix IX analyses at DQO Levei IV. Table 10.5.1 summarizes the AOC 609 soil
samples and analyses.
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1 = SW-846 (metals, SVOAs, and VOAs)at DQO Level I

2 = Appendix IX suite: Appendix IX (pesticides/PCBs, berbicides, SVOAs, YOAs); SW-846 (menls, dioxins, OP-pesticides); cyanide;
hex-chrome at DQO Level IV

L Duplicate ssmple collected

10.5.3.1 Nature of Contamination in Soil
Organic compound analytical results for soil are summarized in Table 10.5.2. Inorganic analytical
results for soil are summarized in Table 10.5.3. Table 10.5.4 summarizes all analytes detected

in soil at AOC 609. Appendix D contains a complete analytical data report for all Zone F samples
collected.

Volatile Organic Compounds in Seil
Six VOCs were detected in surface soil samples; all were below their respective RBCs. Two

VOCs were detected in subsurface soil. All subsurface detections were also below their respective
SSLs.
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2-Butanone (MEK)

¢
]
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Acrolein

- Benzo{a)anthiscens




Zone F RCRA Facility Investigation Report
NAVBASE Charleston

Section 10 — Site-Specific Evaluations
Revision: 0

Table 10.5.4

AOC 609
Analytes Detected In Surface and Subsurface Sofl
Soll to
Residentlal Groundwater
; Surface RBC* Surface Subsurface SSL* Subsurface
Parativeters Location Coune. (THQ=0.1) Bulg[omd Cone, (DAF=20) Blcﬂd
__ -
Semlivolatile OEmlc Commds ‘ ﬂgﬂl
Benzo{a)pyrene £09SB0G| 160 88,0 NA 81 8000 NA
609SB002 44 ND
6095B004 49
Y A 1*:,9: ,‘m'r s ey
Benzo(b)uorashens 60958001 15 g0 i | NA: 7 ﬂb Han T
Benzo(g.h.i)perylene 6095B001 123.5 230000.0 NA ND
6095B006 4.0
) : LIRS SAMTRN i ¥ 2517 T
Benro(Muoranthens 609SB001 135 £800.0 ;e N ;E B kﬁmﬂmﬁf’&
Benzoic acid 609SB002 52 31000000 NA ND 400000™°
R e oo TSR T B T
Butylbenxylphthatate 6095B00S : ND . 1600000 : 4 LA NA I .;- YOU - T e
Chrysene 60958001 180 ND 160000"
60958(”2 51.5
Di-o-butylphthatare * ose00i . ND.
T T 609SB002 i 0
: 6098B003 3 ‘... ND
Dibenz(a,h)anthracene 609SB001 60
DS LA o : SRR SR S SN ‘%';c'vquf
Flooranthens ;- - ~ 6095B00Y - M0 3100000 i - NA,".'- © . ND¢ i
o 6095B02 54 e y ! NB o
indeno{l,2,3cd)pyrene 609SBOOL 103.5 880 NA ND
Pheranthrene 609SB001 . 150 2300000 . . . NA ND
‘ 609SBOG2 5.5 R : . ND

10.5.15

I



Zone F RCRA Facility Investigation Report
NAVBASE Charleston

Section 10 - Site-Specific Evaluations
Revision: 0

Table 10.5.4
AOC 609
Analytes Detected in Surface and Subsurface Soll
Soll to
Residentlal Groundwater
' Surface RBC* Surlace Subsurface SS1* Subsurface
Parameters Locatlon Conc, CFHQ=0.1) Background Cone, (DAF~20) Background

Fyrene 60558001 300 4200000" NA

609SB002 52.5

ool

bis(2ethylhexyphehalate  609SBOOL - . {TVCND ;o
A . ;. eoosBOOz Ut 8.
p ol s i S
!'uilcldumdl’cmwgtn
. 44bpDD iR 6095BOOL . ¢ ;39 |
SR 09SBOOR - i 20
4 4'-DDE 609SB00] 15.0

609SB002 84.0

6095B00) 4.4

- —— ——— — .

Diosias (&

 Dioxin 23,7.4-TCOD TEQ)' -

Lo
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Table (0.5.4
AOC 609
Analytes Detected in Surface and Subsurface Soil

Residential
Surface RBC* Surface Subsurface

(THQ=0.1) Background Cone.

Soll to
Groundwater
SSLe*
(DAF =20)

Antimony (Sb)

i Arsenic (As)

.

ol 8

. .
'

'

3o

Barium (Ba)

" Beryltium (Be)

148
1138
1 T
T2
T4
8.6

43.85
28.85
16.4
s
3.0
3513

0.94
1.

0.58
0.72
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Table 10.5.4
AOC 609
Analytes Detected in Surface and Subsurface Soil
Sofl to
Residential Groundwater

, Surface RBC* Surface Subsurface SSL* Subsurface
Parameters Cone, (THQ=0.1) oA ; —
-

Inorganics (mg/kg)

Calcium (Ca)

Cobalt (Co)

. Copper (Cu)
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Table 10.5.4
AOC 69
Anslyfes Detected in Surface snd Subsurface Sofl
Sofl to
Residential Groundwater
' Surface RBC* Surface Subsurface SSL* Subsurface
Parameters Location Conc. (THQ=0.1) Background Cone, (DAF=10) Bac
—— — — -
Inorganics (gkﬂ
! Cyanide (CN) 60958008~ : 027
H 6098B002 - - L0403
fron (Fe) 6095B001 21100
609SB002 22450
6095SB003 3120
60958004 11300
60958005 15500
6095B0O0G 11000
 Lead(Pt) - ' : - €09SBOOL- , . 6108
R G09SBO0Z" . i 161.%0
SRSt 609SBO0E ., T L -710.3,
Pvit b : 609SBOO4 - " T 844
5 S : Dewspos: . B4
i ' 6098BO06 - . 3200
Magnesium (Mg) 60958001 2490
G09SBO02 1665
6095B0G3 303.5
60958004 1860
609SB00S 810
6098BO0G 1680
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Table 10.5.4
AOC 609
Analytes Detected in Surface and Subsurface Soll
Soll to
Residential Groundwnier
. Surface RBC* Surflce Subsurface Subsurface
Parameters Location Cone. (THQ =0, l) Bug Cone. (DAF-ZO) Bncl.rwnd
Eer—TT ET—— = ;(‘._ ,:':' _“.‘ YT
homn!a(gg! . i 2 IR : Sl $5 5y g :
Manganese (Mn) 609SB001 392.5
60958002 305
60958003 146.5
60958004 181
6095SB003 65.8
6095B00S 133
: Mercury (Hs) 6095B001 0.45
;. 609SBOO2 - 04
' 609SBO0Y i - a.11
! © 609SBOO4 . [ 0.1
: 6095B003 ND ;
. , G09SBO06 - 0.06
Nickel (Ni} 6095B001 10.65
60958002 284
6095B003 24
6095B004 6.4
6095B00S 6.1
6095B006 22.6
. - s . ,,, - e
! Potassium (K) - . 609SBOOY 1390 L g& ;.fh* 1% F'kt,a ;i "
‘ : 7, 609SBO0Z 1089 R | SIS TN .
© GD9SBOOY - ND SRR : BRI - & S O
; G09SBO04 556 R ‘ CNTY L
609SBQOS - 445 o L 659 1
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AOC 609
Analytes Detected in Surface and Subsurface Soil
Soll lo
) Residential Groundwaler
Surface RBC* §SL*

Parameters Location Conc. (THQ=- 0.1) (DAF =20)

Vanadium (V) &095B001
60958002
60958003
6095B004
609SB00S
6095B006

ug/kg
mg/kg
ng'kg =

z
=
(L B B I

Tin (Sn) o

Calculated values correspond to a noncancer hazard quotient of |,

Calculated values correspond to a cancer risk level of 1 in 1,000,000,

SSL for pH of 6.8.

A screening level of 400 mg/kg has been set for fead based on Revised Interim Soil Lead Guidance for CERCLA Sires and RCRA Corrective Action Faclliries (USEPA, 1994a).

Soil saturation concentration (G,,).
Residential RECs (THQ=0.1) were used as a reference concentration for upper interval samples, Generic soll to groundwater SSLs (DAF=20) from the Sofl Screening (ddance: Technlcal

Background Document (USEPA, 1996¢) were used as 2 reference concentration for lower interval samples.
Calculated from methods described in USEPA Interim Supplemental Guidance 1o RAGS: Human Health Risk Assessment, Bulletin 2 (USEPA, 1993b).

Not detected :
Not taken

Not listed

Not applicable

Micrograms pet kilogram

Mittigrams per kilogram

Nanograms per kilogram

Bolded concentmtions exceed both the reference concentration (RBC or SSL) and the zone background.
All background values for Zone F are based on twice the means of the grid sample concentrations. One grid sample from Zone E is included in each group.
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Table 10,.5.8
AOC 609
Analytes Delected in Groundwater

1 Quarter 2 Quarter 3 Quarter RBC MCL/SMCL'
Parhmeters Location Conc. Cone. Conc,
- ——— __

: SME00§ ND
2-Buunone . SME005 ND 100 ND
L T > T AR L) 5

Benzene © SMBEOOS . . 34000 18000 1 1«&@@
Chlorobenzene SMEO04 11 | ND o e ..?:? F R B . *4"?"
Chloroform C smees M s.o;'-“?»é-‘f?!\.-._"' g et TW’#.."@‘WW W ~'.'m ik
Ethylbenzene SMEQ0S 2400 . 4 130 ” ,- ”’{ NA? ;

’ . . . ’ P g y T ¥
Tolene 1 SMBOOS 86000 . i g {ﬁ }ﬁ ﬁﬁ . ‘%ﬂ%‘%ﬁ? ¥V F‘ ik %f'z
Xylene SMEQOS 15000 1200 NA

Semivolaite Orga

2.4-Diethyiphesol - 15 . sMEoes - haec i p0 o :

Z-Mcmylmpht?ldfnf ] SME(X)SI L 48 L ,“0 . A ]5.0 . N,L ‘ | ‘ T‘A.u. -~

2-Methylphenol P i §MBOOS 11000 220 g igo b k-.'-“?"

&Methylphenol SMEOOS 970 260 2% 18 . NL NA

4-Nitropheaol - . SMEW3 - ND D 0 . 2 R T
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Table 10.5.8
AOC 609
Analytes Detected In Groundwater

Tap Water
1" Quarter 2* Quarter 3™ Quarter RBC
Paramelers Location Cone. Conc. Conc, (p!@
- — —— - —.-
Semivolatile Or, Com (ug/L)
Bemolc A LU SMBOOL ... 18°. T ND
R "W utsmpood .- ND 7 ND
SMBOOS ./ . 420 | ND
N ' . SMEOOS - ND |
. SMEDG7 ND sl
Naphthalene SMEOO0S 540 240 NA
- ke x Ea ( A Tk S R SR
Pentachiorophenol i SME0OS ND ND ot %i*ﬁfm' S
NA

Antimony (Sb} SMEO0! NP 4.0 ND L3 6 NL
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Table 10.5.8

AOC 609

Analytes Detected In Groundwater

1*° Quarter 2* Quarter 3 Quarter

Parpmeters Location Conc. Conc,
— — .~

Conc.

MCL/SMCL'

N ‘ o . .1 ,‘ :1:‘- -:_SMm, Ak v

Barium (Pa) SME00L
SME003
SMED04
SMED0S
SME006
SMEQ07

Cadmium (Cd)
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Annlytes Detected In Groundwater

1" Quarter 2™ Quarter
Parameters Location Couc. )
Inorganics (ug/L)
{ Cabchum (Ca) < == « ¢ "o Ve i SMESOL ' 69800
: R 4l ., SME0® 4310
E : R sMBoos 72300
T b fai i SMBODS Lo inee
- epos T SMBO06 <X 246000
L o SME007 - - 18500
oA ! SMED08 $0300
Chromium (Cr) SME001 14.3
SMEDO3 ND
SMED07 12.65
,‘. .! R ) M
: Cobalt(Co) "t:E = & -~ SMBO01
[ o JES k f L = st

ZZ

33333

-—ta

DOaw
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Pa ers

Location
__

1% Quarter
Conc,

Table 10.5.8
AOC 609
Analytes Detected In Groundwater

2% Quarter 3™ Quarter REC MCL/SMCL'
Conc.,

Inorganics (ug/L)
! Trom (Fe)

Lead (Pb)

Manganese (Mn)

SMED0]
- SMBOO3
* SMBOD4
> SMBO0S
SMEDOS
SMB00?
SME008

SMEXI
SME003
SMEDOS
SMED07

. §MB003

" i SME004

SMB800§

s"m . o

SMEB007
SMB00S
SMEO001
SMEN03
SMEDO4
SMED0S
SME006
SME007
SME008

A

1740 1150 1260

139 21
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Table 10.5.8
AOC 609
Analytes Detected in Groundwater
Tap Water .
1* Quarter 2% Quarter 37 Quarter RBC MCL/SMCL
Pargmeters Location Conc. Cone, Cone, (ug/L) {ug/L) Bac!
T T - ST E——
inorganics (ug/L) s
S m——— = = n
Mercuty (Hg) - S SMBOOL . i ND TP U rERND ST
oL sMe00s Tom . SND
T SMEB0S 0.17 TR
, i
Nickel (Ni)
 Potussom () - |
S A
it ok
i RS
.. \" ;{ i
Selenium (Se)
Sliver (Ag)
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Table 10.5.8
AOC 609
Anglytes Detected In Groundwater
Tap Wa.ler R
1® Quarter 2™ Quarter ¥ Quarter RBC MCL/SMCL
Parameters Location Conc. Conc. Conc. (ug/L) (ug/L) Background

— - — - _]

Thallium (1) SME006
Vanadium (V) L SME0L
o ‘ ton . SMEOM
. §ME008
© . SMEDO?
Zinc (Zn) SMED0)
SMEDDS
SMEN0T
Noles.
NL Not listed
NA Not applicable
MCL Maximum Contaminant Level

Secondary Maximum Contaminant Level
Micrograms per liter

Tap water RBCs (THQ=0.1) from Risk-Based Concentration Table, January-June 1996 (USEPA, 1996b). MCLs/SMCLs from Drinking Water Regulations and Health Advisories (USEPA,
1996¢) were used as reference concentrations.

Bolded concentrations exceed both the RBC and the zone background.

All beckground vatues for Zone F are based on twice the means of the grid sample concentrations. One grid sample from Zone E is included in each group. Background values for groundwater are based
on two sampling rounds in two wells at each depth.

Well SMEDOG is complete in the lower portion of the surficinl aquifer.

n

4

7]

[ "
nAEE o
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the groundwater in the surficial aquifer is not currently used for consumption, nor is it anticipated
to be used in the future, thus invalidating the risk-based exposure pathway. Additionally, the
pearest surface water body is the Cooper River, which lies approximately 1,800 feet to the
northeast, while groundwater at AOC 609 flows to the southeast (see Section 2). Consequently,
there is no likelihood of site groundwater discharging to surface water within reasonable proximity
at concentrations deleterious to ecological receptors.

10.5.5.3 AOC 609 — Soil-to-Air Cross-Media Transport

Table 10.5.10 lists the VOCs detected in surface soil samples collected at AOC 609, along with
corresponding soil-to-air volatilization screening levels. Acrolein and 2-Butanone were present
at levels exceeding volatilization criteria; however, the entire site is covered with pavement and/or
structures which overly surface soil. Consequently, the soil-to-air migration pathway is
insignificant at AOC 609.

10.5.5.4 AOC 609 — Fate and Transport Summary

No organic compounds were detected above applicable SSLs in either surface or subsurface soil.
Further, two metals (arsenic and antimony) were present above SSLs in surface soil, but
were below SSLs in subsurface soil. The lack of any constituents in subsurface soil above SSLs
provide evidence that the soil-to-groundwater pathway at AOC 609 is invalid. Additionally, the
entire site area is covered with buildings or asphalt, which eliminates precipitation as a leaching
agent. Several organics were detected in groundwater above applicable RBCs and/or surface water
protection values; these were restricted to one location (the furthest downgradient) and to shaliow
groundwater. In general, these constituents showed a decrease in concentration over three quarters
of sampling, indicating the presence of 2 dynamic attenuation mechanism coupled with probable

source diminishment. Fouf metals were detected in shallow groundwater and one (arsenic) was
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present above screening criteria in both the shallow and deep groundwater. With the exception
of one (lead), no clear temporal trends are notable. Given the lack of a source, and in particular
the persistent occurrence of arsenic, consideration should be given that these concentrations are
within the ambient range. The surficial groundwater pathway for risk-based exposure is invalid
due to the non-use of groundwater. The nearest surface water is a significant distance away and
is inconsistent groundwater flow direction from the site, and is therefore not considered significant
with respect to this AOC.

10.5.6 Human Health Risk Assessment

10.5.6.1 Site Background and Investigative Approach

AOC 609 is the former gasoline station and automotive repair and maintenance shop at
Building 1346. Nearly all of the site area is covered by the building and surrounding asphalt
pavement. Materials released, stored, or disposed of at the site include gasoline, diesel fuel,

motot/lubricating oils, degreasing solvents, antifreeze, and various automotive products.

Six soil samples were collected from each of the upper and lower intervals to identify potential
impacts resulting from the activities listed above. Surface soil samples from all six boring
locations were used to quantitatively assess soil exposure pathways. Six existing shallow and one
deep monitoring well were sampled, and data from the first quarter sampling event were used to

quantitatively assess groundwater eyposure pathways. Sections 10.5.3 and 10.5.4 summarizes the
sampling effort for AOC 609 soil and groundwater.

10.5.6.2 COPC Identification
Soil
Based on the screening comparisons described in Section 7 of this CSI and presented in

Table 10.5.11, BEQs, antimony, arsenic, beryllium, and manganese were identified as COPCs
in surface soil.
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Groundwater
As shown in Table 10.5.12, aluminum, arsenic, benzene, chlorobenzene, toluene, and xylene

(total), 2,4-dimethylphenol, ethylbenzene, 2-methylphenol, 4-methylphenol, and naphthalene were
identified as a COPCs for shallow groundwater at AOC 609. '

10.5.6.3 Exposure Assessment

Exposure Setting

AOC 609 is in an urban setting on the former naval base, near the western boundary of the
installation. The site is surrounded by a large asphalt parking lot to the west, grass-covered open

fields to the south and east, and buildings to the north. Nearly 100 percent of the site area is

covered by the building and surrounding pavement.

Potentially Exposed Populations

Potentially exposed populations are current and future site workers. Additional potentially
exposed populations are hypothetical future site residents, adolescent site trespassers, or future
recreational users. Future site resident and worker exposure scenmarios were addressed
quantitatively in this risk assessment. The future site resident scenario was built on the premise
that existing features would be removed and replaced with dwellings. Current exposure to
workers is discussed qualitatively in relation to the future workers; future recreational users are
addressed qualitatively in relation to future residents; and current adolescent trespassers are
addressed qualitatively in relation to future site child residents. The hypothetical future site
worker scenario assumes continuous exposure to surface soil conditions. Current site workers'
exposure would be less than that assumed for the hypothetical future site worker scenario because
of their limited soil contact (the paved surfacing would prevent direct contact to a portion of the
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site). Therefore, future worker assessment is considered to be conservatively representative of 23

current site users. Similarly, the future site residential scenario is considered conservatively

representative of the current trespasser and the future recreational scenarios.
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The projected site worker HI for the groundwater ingestion pathway is 8. Arsenic,
4-methylphenol, and toluene were primary contributors to projected HIs for the groundwater
ingestion pathway, and 2,4-dimethylphenol, 2-methylphenol, naphthalene, and ethylbenzene were
secondary contributors to the ingestion pathway. The projected site worker HI for the inhalation
pathway is 199. Benzene was the primary contributor to the inhalation pathway, accounting for
approximately 98% of the projected pathway estimate.

Current Site Workers

Groundwater is not currently used as a source for potable or process water at AOC 609 or other

areas of Zone F. In the absence of a completed exposure pathway, no threat to human health is’

_ posed by reported shallow groundwater contamination.

COCs Identified

COCs were identified based on cumulative (all pathway) risk and hazard projected for this site on
a medium-specific basis. USEPA has established a generally acceptable risk range of 1E-04 to
1E-06, and a hazard index threshold of 1.0 (unity). As recommended by SCDHEC, a COC was
considered to be any chemical contributing to a cumulative risk level of 1E-06 or greater and/or
a cumulative hazard index above 1.0, and whose individual ILCR exceeds 1E-06 or whose hazard
quotient exceeds 0.1. For carcinogens, this approach is relatively conservative, because a
cumulative risk level of 1E-04 (and individual ILCR of 1E-06) is recommended by USEPA
Region IV as the trigger for establishing COCs. The COC selection method presented was used
in order to provide a more comprehensive ¢vatuation of chemicals contributing to carcinogenic
risk or noncarcinogenic hazard during the RGOs development process. Table 10.5.22 presents
the COCs identified for AOC 609 surface soil and groundwater.

10.5.87
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Surface Soils
Future Site Residents

BEQs, arsenic, and beryllium were identified as soil pathway COCs based on their contribution
to cumulative residential ILCR projections. Antimony, arsenic, and manganese were identified
as COCs based on their contribution to cumulative residential HI projections.

Future Site Workers

BEQs, arsenic, and beryllium were identified as soil pathway COCs based on their contribution
to cumulative industrial ILCR projections.

The extent of the COCs identified in surface soil is briefly discussed below. To facilitate this
discussion, residential soil RBCs and background concentrations were compared to each repotted
COC concentration. BEQs were detected in one of six surface soil exceeding its residential RBC
(88 uglkg). Arsenic was detected above its RBC (0.43 mg/kg) in all six surface soil samples;
however, arsenic exceeded its background value (19.9 mg/kg) in one surface soil sampie.
Beryllium exceeded its RBC (0.15 mg/kg) in four of six surface soil samples. Beryllium exceeded
its background value (1.05 mg/kg) in one surface soil sample. Antimony was detected in one of
six surface soil samples exceeding its RBC (3.1 mg/kg). Manganese exceeded its RBC (180

mg/kg) in three of six surface soil samples, and exceeded its background value (307 mg/kg) in
only one surface soil sample.

First Quarter Groundwater

Future Site Residents

Arsenic and benzene were identified as COCs based on their contribution to cumulative
groundwater pathway risk projections. Aluminum, arsenic, benzene, chlorobenzene, 2,4~
dimethylphenol, ethytbenzene, 2-methylphenol, 4-methyiphenol, naphthalene, toluene, and xylene
were identified as COCs based on their contribution to cumulative HI projections.
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Table 10522

Summary of Risk and Hazard-based COCs

AOC 609
NAVBASE - Charieston, Zone F ]
Charjeston, South Carolina .
Future Fusare Future
Exposure Resident Adult Resident Child Resident lwa{  Future Site Worker  [Identification
Medium Pathway Hauxrd Quotient Hazard Quotient ILCR  {Hazad Quotient  ILCR of COCs
Surface Soil Incidental Inorgesics .
Ingestion  Antimony 0.042 039 ND 0.015 ND| 1
Arsenic 0.52 43 2.7E-D4 0.19 3.0E-05|1 2
Beryllium 0.00040 0.0037 9.8E-06 0.00014 1.1E-06| 2
Manganese 0011 e.1 ND 0.0041 ND| 1
Semivolatile Organics .
Benzo(a)pyrene Equivalents ND ND 3.0E-06 ND 33E07| 2
Dermal Jnorganics
Contact  Antimony 0.0086 0.028 ND 0.0061 ND
Arsenic 0.1l 035 3.0E-05 0.076 12E-05|1 2
Beryllium 0.000081 0.00027 L.IE-06 0.000058 4.5E-07{ 2
Manganese 0.0023 0.0077 ND 0.0017 ND
Semivolatile Organics
Benzo(a)pyrene Equivalcnts ND ND 13E-06 ND S4E-07| 2
|Surface Soil Pathway Sum 0.7 6 3E-04 0.3 4E-05
Groundwater Ingestion
Pathways Inorganics
Aluminum (Al) 021 0.50 ND 0.076 NDj 1
Arsenic (As) 6.0 14 L.SE-03 21 34E04|1 2 3
Semivolatile Organics
2,4-Dimethylphenol 0.52 12 ND 0.19 ND| 1 3
2-Methyiphenal 0.55 13 ND 020 NDj 1 3
4-Methyiphenol 53 124 ND 19 NDj 1 3
Naphthalene 037 0.86 ND 0.13 ND| 1 3
Volatile Organics
Benzene ND ND 1.5E-02 ND 34E-03] 2
Chlorobenzene 0015 0.03s ND 0.0054 ND
Ethylbenzene 0.66 15 ND o ND| 1 3
Toluenc 17 18 ND 27 ND| 1 3
Xylene (total) 021 0.48 ND 0073 ND| 1
Inhalation Volatile Organics
Benzene 545 1271 1.5E-02 195 34E-03]1 2 3
Chlorobenzene 0.053 012 ND 0.019 ND| 1
Ethylbenzene 0.28 057 ND 0.088 NDj |
Toluene 13 31 ND 5 NDj{ 1 k|
Xylene (total) ND ND ND ND ND
Groundwater Pathway Sum 580 1353 3E-02 207 T7E-03
Sum of All Pathways 581 1359 3E-02 207 7E-03
Notes:
ND Indicaies not detcrmined due to the lack of availsbie risk information.

NA Not spplicable
ILCR Indicates incremental excess lifetime cancer risk
HlI  Indicates hazard index

1- Chemical is a COC by virme of projected child residence non-carcinogenic hazard.
2+ Chemical is a COC by virme of projected futare resident lifetime ILCR.

3- Chemical is 2 COC by virte of projected site worker aon-carcinogenic hazard.

4- Chemical is a COC by virue of projecied site worker ILCR.
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Future Site Workers

Arsenic and benzene were identified as COCs based on their contribution to cumulative
risk projections. Arsenmic, benzene, 2,4-dimethylphenol, ethylbenzene, 2-methylphenol,
4-methylpheno!, naphthalene, and toluene were identified as COC based on their contribution to
cumuiative HI projections.

Arsenic exceeded its tap water RBC in all seven first quarter groundwater samples and exceeded
its background concentration in four of seven first quarter groundwater samples. Aluminum was
detected in two of seven first quarter groundwater samples at concentrations above its RBC.
Except for chlorobenzene, all of the organic COCs detections (benzene, 2,4-dimethylphenol,’
ethylbenzene, 2-methylpheno!, 4-methylphenol, naphthalene, toluene, and xylene) were reported
in the first quarter groundwater sample collectéd from monitoring well SMEOOS only.

Chlorobenzene was reported in the first quarter groundwater sample collected from monitoring
well SMEOO4.

10.5.6.6 Risk Uncertainty ,
Characterization of Exposure Setting and Identification of Exposure Pathways

The potential for high bias is introduced through the exposure setting and pathway selection due
to the highly conservative assumptions (i.e., future residential use) recommended by USEPA
Region IV when assessing potential future and current exposure. The exposure assumptions made
in the site worker scenario are highly protective and would tend to overestimate exposure.

Residential use of the site would not be expected, based on current site uses and the nature of
surrounding buildings. If this area were to be used as a residential site, the surface soil conditions
would likely change — the soiis could be covered with landscaping soil and/or a house.
Consequently, exposure to surface soil conditions as represented by samples collected during the
CSI would not be likely under a true furure residential scenario. These factors indicate that
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10.5.6.8 RGOs

Soil :

Risk-based RGOs were based on the lifetime weighted average site resident or site worker as
presented in Table 10.5.27 for surface soils. Hazard-based RGOs were calculated based on the
hypothetical child resident or site worker, as noted in the table.

Groundwater

Groundwater risk and hazard based RGOs for the site resident and site worker scenarios are shown
in Table 10.5.28.

10.5.7  Corrective Measures Considerations

For AQOC 609, the upper and lower soil intervals and shallow groundwater were investigated. A
total of six soil samples each were collected from the upper and lower intervals. Seven
groundwater monitoring wells previously installed in the shallow aquifer were sampled. Based
on the analytical results and the human health risk assessment, COCs requiring further evaluation
through the CMS process were identified for the upper soil interval and shallow groundwater.
However, residential use of the site is not expected, based on current site uses and the nature of
surrounding buildings. Current reuse plans call for continued commercial/industrial use. The site
is mostly paved with asphalt or concrete.

BEQs, antimony, arsenic, beryllium, and manganese were identified as COCs in the upper soil
interval. The soil pathway cumuiative residential exposure risk is 3E-04 and the cumulative HI
is 6 (resident child). The cumulative residential exposure risk is above USEPA’s acceptable
lowest risk level of 1E-04 and the HI is above USEPA'’s acceptabie HI of 3 (Table 10.5.22).
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Tabic 10.527

AOC 609
NAVBASE - Charleston, Zone F
Charleston, South Carvlina
Residestial-Based Remediai Goal Optioas
Hazard-Based Risk-Based

Factor Dosc EPC 3 1  01] 1E06 1E05 1E-04

Chemical (mpkp-dey)1 (mphpdsy) mpiy | mghg mphs mpAg| mphp mpkg mekg
Inorganics TN -
Antimony NA 0.0004 122 8 29 28 ND ND ND
Arsenic 15 0.0003 1133 66 22 22| o038 3s B
Beryllium 43 0.005 1457 1094 365 36| 013 13 13
Manganese NA 0.047  3928| 10283 3428 343 ND ND
Semivolatile Organics
Benzo{a)pyrene Equivalent 73 NA 026 ND ND ND| 0080 060 6.0
Worker-Based Remedial Goal Options
Hazard-Based Risk-Based

Slope Reference Remediat Goal Options | Remedial Goal Options

Factor Dose EPC 3 1 0.1] 1E-06 1E-08 1E-04
Chemical (wpkgday)! (mpkg-day) m mphe mpkg mpkel mpky mekp meke
Arsenic 15 0.0003 113.8] 1308 435 43 27 27 m
Beryllium 43 ) 0.005 1.5] 21745 7248 725 094 94 94

NOTES:

EPC Exposure point concentration

NA Not spplicable
ND Not determined

- Remedis] goal options were based on the residential lifetime weighted average for carcimogens

and the child resident or site worker for noncarcinogens

0.79
199
1.0
307

199
1.0§



Table 10.528

Remedial Goal Options Groundwater
AOC 609
NAVBASE - Charieston, Zone F
Charieston, South Carolina
Residential-Bssed Remedial Goat Options
Hazard-Based Risk-Based

SF RID EPC a1 10 3 1E-06 1E-0S 1E-04 |Concentratioc MCL

Chemical (mp/kg-dey) (mghg-dey) mpl mpt wpd | wpd mpf mpd | mpd  wph
Inorganics A~
Aluminum (Al) NA 1 17745 16 16 47 ND - ND _ ND 0224 NA
Arscunic (AS) 15 0.0003 0.0652| 0.00047 @‘[}-‘ODM 0.000044 0.00044 0.0044 0.167 0.05
Semivolatile Organics .
2.4-Dimethyiphenol NA 0.02 038 0.031 a3 094 ND ND ND NA NA
2-Methylpheaol NA 0.05 1 0.078 0.78 23 ND ND ND NA NA
4-Methylpbenol NA 0.005 097] 00078 0.078 023 ND ND ND NA NA
Nephthalene NA 0.04 054 0.063 0.63 19 ND ND ND NA NA
Volatite Orgsnics
Benzenc 0.029 NA 34} 0.0027 0027 0.08 00011 0011 o.n NA  0.005
Chlorobenzene NA 002 0011 0.0069 0065 021 ND ND~ ND NA NA
Ethylbenzene NA 0.1 24 0.11 | R 34 ND ND ND NA 0.7
Toluene NA 02 56 01 1.1 34 ND ND ND NA 1
Xylene (total) NA 2 15 31 31 94 ND ND ND NA 10
Worker-Based Remedial Goal Options
Hazard-Based Risk-Based
Oral Oral Remedial Goal Options Remedisl Goal Options Background

SF RiD EPC 0.1 10 k) 1E-06 1E-0S 1E-04 [Concentration MCL

Chemical (mp/kg-day) (mg/kg-day) mgfi mgl mpl mgl mepfl mg/l mg/l mg/l mg/l
Inorganics
Arsenic (As) 15 0.0003 0.0652] 00031 0031 0092 0.00019 00019 0.019 0.167 0.05
Semivolatile Organics
2.4-Dimethyiphenol NA 0.02 a3s 020 20 6.1 ND ND ND NA NA
2-Methylphenol NA 0.05 1 051 S5.1 15 ND ND ND NA NA
4-Mcthylphenol NA Q.005 097 0.051 051 15 ND ND ND NA NA
Napbthalene NA 0.04 0.54 041 4.1 12 ND ND ND NA NA
Voistile Organics
Benzene 0.029 NA 34| 00027 0027 0080 0.0049  0.049 0.49 NA  0.005
Chiorobenzene NA 0.02 0.011 0.006% 0.069 021 ND ND ND NA NA
Ethylbenzene NA 0.1 24 0.11 1.1 34 ND ND ND NA 0.7
Toluene NA 02 56 on 1.1 34 ND ND ND NA 1
Xylene (total} NA 2 15 il 31 o4 ND ND ND NA 10
NOTES:

EPC Exposure point concentration
NA  Not spplicable
ND Not determined

- Remedial goal options were based on the residential lifetime weighted sverage for carcinogens
and the child resideat or site worker for noncarcinogens

g,
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Residentia) risk-based RGOs applicable to surface soil for arsenic, beryllium and BEQs are 0.38,
0.13, and 0.06 mg/kg, respectively, based on a target risk of 1E-06. Hazard-based RGOs for
surface soil for antimony and manganese are 29 and 3,428 mg/kg, respectively, based on a target
HI of 1. Potential corrective measures, in addition to no further action for soil and respective
COCs, are presented in Table 10.5.29.

Aluminum, arsenic, 2,4-dimethylphenol, 2-methylphenol, 4-methylphenol, naphthalene, benzene,
chlorobenzene, ethylbenzene, toluene, and xylene (total) were identified as residential groundwater
COCs in the shallow groundwater at AOC 609. Arsenic and benzene have a calculated risk of

3E-02 associated with the present concentrations in the shallow groundwater at SME0OS. This

risk is above USEPA’s acceptable risk of 1E-04 (Table 10.5.22).

Table 10.5.29
Potential Corrective Measures for AOC 609
Medivm Com| of Concern Potential Corrective Measures
Soil =Dl o mmmymm . a) NoAction . ..
’ e TN DT - ~ - b Intrinsic remediation and monitoring
c)- Contaimnent by. capping
oy - d) Excavation and landfill, if RCRA-
3 . - PR Mm
DTl ST oo e MWNWW
Do ""“" R A S -xn - _,n h’m i i l“ 2 [
Shallow Groundwater Alumimm, arsenic, 24—dm=lhylph=m| 1) No Action
2-methyiphenn], 4-methyiphenal, b) hurinsic remediation and monitoring
mphtalene, benzene, chiorobenzene, ¢) Iresim, biological, chemical and physical
etbyibenzene, toluenc, and xylene restment

d) Ex-situ, biological, chemical and
4======gﬁf=-g=========—=—._
——r— Seatmen

Aluminum, arsenic, 2,4-dimethylphenol, 2-methylphenol, 4-methylphenol, naphthalene, benzene,
chlorobenzene, ethylbenzene, toluene, and xylene (total) have a calculated HI of 1,353 associated
with their present concentrations. This HI is above USEPA’s acceptable HI of 1. The risk-based
RGOs for arsenic and benzene are 0.000044 and 0.0011 mg/L, respectively, based on
a target of 1E-06. The hazard-based RGOs for aluminum, 2,4-dimethylphenol, 2-methylphenol,
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4-methylphenol, naphthalene, chlorobenzene, ethylbenzene, toluene, and xylene (total) are 16,

0.31, 0.78, 0.078, 0.63, 0.069, 1.1, 1.1, and 31 mg/L, respectively, based on a target HI of 1
(Table 10.5.22).

Potential corrective measures for the shallow groundwater and respective COCs are presented in
Table 10.5.29. Corrective measures for AOC 609 are detailed in Section 9.

10.5.1059
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2600 Byll §treet

Calurbia, SC 79301-1708

M'w Department of the Navy

SBADD: ~ Southern Division NFEC*" -
Bradford W, Wyche P.0. Box 190010

Chairmea North Charleston, SC 29419-9010

Wil o. Hull, ), MD  Attention: Mr. Gabriel Magwood

Vies Chyirmgn

Mark B. Kept ‘

Secrviaey _ Re:  Final Assessment Report dated 07 February 2000

Howrd L. Brllisnt, MD Zone F/Site 24-Byilding N8 1346 (Site Identification # 01782)
Briss K. Smith Charieston Naval Complex/Charlestan Naval Base

Rodasy L. Qrandy Charleston, SC

Lary R. Chewning, Jr, DMD Charleston County

Dear Mr. Magwood:

The author has completed technical review of the' referenced document. As submitted, the
report provides a nartative describing previous assessment activities and analytical vesults from
additional sampling conducted to determine the environmental fate of suspected comamination
at the subject property. The snalytical results provided indicate that reportable concentrations of
BTEX, PAH and metai compounds wers detected above established method detection limits in
soil and/or groundwater samples obtained at the subject site. The reported compounds are at a
concentration(s) which is at or below the RBSL (Risk-Based Screening Levels, SCDHEC Risk-
Based Corrective Action for Petrolewam Releases, 5 Janvary 1998), proposed RBC (Risk-Based
— Concentrations for Residential Soils, EPA Region ITI Risk-Besed Conceptrations Table, 12
April 1999) and established groundwater MCLs (maxinmum coniaminant {evels). Based on the
apalytical results presented and description of site specific geology/hydrogeology, potential
~Jrlcases, if any, from previous activities at the subject site do not appear to present » significant
threat to human health aud/ar the environment at the present time. In this regard, the employed
pssessment activities and sampling results appear to indicate that no additional endeavors for
remedial actions and/or contaminant cheracterization is warranted for the Zone F/Site 24-
Building NS 1346 area at this time.

With consideration to the above comments, the Department has reviewed the referenced
environmental data. Baged on the information and apalytical data submitted, the Department
recognizes that the Department of the Navy and Chatleston Naval Complex has adequately
addressed the known environmental contamination identified on the property to date in
sccordance with the approved scope of work. Please note, this statement pertains only to the
portion of the site addressed in the referenced report and does not apply to other 2reas of the site
and/or any other potential regulatory violations. Further, the Department retains the right to
request further investigstion if deemed necessary.

SOCTHCAROULINA DEFPARTMENT OF HEALTH ANDENVIRONMENTAL CONTROL



Charlesion Naval Complex/Charieston Naval Base
9 March 2000
page 2
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Should you have any questions please contact me at (803) 898-3559.

AT * oy
M ba -j{ 4

Payl L. Brd Hydrogeologist ~ Tom Knight, er
Groundwater Quality Section Groundwater Quality Section

Bx;n:au of Water ‘ ' Bureau of Water

ce:  Trident District EQC
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S.C. Professional Geo License No. 885
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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment (RA) for Site 24 which
formerty contained an underground storage tank (UST) system for Building NS1346 at Chareston
Naval Complex {(CNC) Zone F, in North Charleston, South Carolina. The UST (UST-NS1346), a
560-gallon tank, was used to store waste oil as part of the automobile service station and mini-
market formerly located at this site. The AA was perforrned under the direction of the South
Carolina Department of Health and Environmental Control's (SCDHEC's) Rapid Assessment Plan
and approval letter dated November 4, 1998. After determining all laboratory analytical results
were below the SCDHEC risk-based screening levels (RBSLs), the reporting format was reduced
from a Rapid Aséessment Report (RAR) to an Initial Ground-Water Assessment (IGWA) Report.

The IGWA reporting format is also being used to provide SCDHEC the assessment data in a
more simplified format.

TNUS performed the following actions during this assessment:

« Reviewed available Navy documents to identify potential sources and receptors for
petroieum hydrocarbons in'the vicinity, to evaluate public and private potable wells, to
locate utilities line areas, to kcate nearby surface water bodies, and to determine surface
hydrology and drainage: '

» Reviewed the previously prepared Uhqerground Storage Tank Assessment Report for
UST NS1346 to determine boring locations and monitoring well placements;

+ Conducted site survey to identify utilities and to construct a site plan;

» Performed direct push technology investigation; collected soil and groundwater samples
for field screening of petroleum hydrocarbon constituents using an organic vapor
analyzer (OVA);

s Collected groundwater samples from direct push borings for mobile iab screening
analysfs for benzene, toluene, ethylbenzene, total xylanes (BTEX), naphthalene, and
diesel range organics (DRO); 7

e Installed three ternporary piezometers at selected soil borings;

» Installed four shallow permanent monitoring wells to depths of approximately 12.5 feet
below land surface {bls) and one deep, vertical delineation monitoting well to a depth of
approximately 30 feet bls;

« . Collected groundwater samples from the five newly installed permanent monitoring wells

 for fixed-base laboratory analysis for BTEX, methyl ter-butyl ether (MTBE), ethylene
dibromide (EDB), and naphthalene using U.S. Environmental Protection Agency
{USEPA) Method 8260, polynuclear aromatic hydrocarbons (PAHs) using USEPA .
Method 8270, eight heavy metals using USEPA Method 3050B and 7470A ;

TTNUS/AIK-83-0372/0219-5.4 " ES-1 CTO 0097
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» Collected six soil samples for fixed-base laboratory analysis for BTEX and naphthalene
using USEPA Method 8260, PAHs using USEPA Method 8270, ’

s Culiected one soil sample for fixed-base laboratory analysis for total organic carbon
(TOC) using USEPA Method 9060, tota! recoverable petroleum hydrocarbon (TRPH)
using USEPA Method 80714, and grain size analysis using American Society of Testing
and Materials (ASTM) Method D-422; and ' '

+ Surveyed monitoring well and piezometer top of casing elevations and collected depth to
groundwater measurements to evaluate the groundwater fiow direction. |

Conelusion

On September 8, 1999, depth to groundwater measurements were obtained from. each
permanent monitoring well. Based on the groundwater elevation data, the iocalized groundwater
flow direction at the site is towards the west-northwest. No free product was detected in any
temporary or permanent monitoring well at the site.

On August 13, 16 and September B, 1999, groundwatér samples were collected from five
monitoring wells. Barium was detected above the RBSL for metals in four of the five wells
sampled. Since the elevated levels of barium are not associated with any metais it is not believed
to be associated with past petroleumn products or waste oil storage at this site.

On August 19 and 23, 1999, soil samples were coilected from confirmation soil borings and
analyzed for BTEX and PAHs by a fixed-base laboratory. Toluene was the only CoC detected in
the soil sampled.

Other than barium, no soil or groundwater RBSLs were exceeded based on laboratory analysis of

sampies collected during the RA field effort. Because it is believed that barium is an isolated
contaminant and no RBSLs were exceeded, a site conceptual model or a Tier 2 evaluation was
not required, thereby greatly reducing the reporting requirements. As a result, the IGWA report
was chosen as the method for reporting the findings of the RA field effort. This report fornat
allows the necessary presentation of assessment data for a site with no CoC concentrations in
soil and groundwater exceeding the RBSLs.

Reoommendation
No further action (NFA) is requested for Site 24, Building NS1346, of Zone F, CNC because no
CoCs were detected in the soil and only barium was detected in groundwater samples analyzed

by a fixed-base laboratory. The results of the Rapid Assessment are reported in the following
IGWA report.

TTNUS/AIK-88-0372/0219-5.4 ES-2 CTO 0097
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INITIAL GROUND-WATER ASSESSMENT REPORT

Facility Name: Charleston Nava! Base, Zone F, Site 24, UST NS1346,
Building NS1346

Site ID Number: 01782

UST Owner or Operator's Name:  U.S. Navy Southem Division (SouthDiv}
Naval Facilities Engineering Command
(NAVFAC)

Address: 2155 Eagle Drive, North Charieston, South Carolina 29406

Phone Number: 843-820—7307

Contractor: Tetra Tech NUS, Inc., Mark W. Darrington, P.G. Cert. # 25

Address: 900 Trail Ridge Road, Aiken, South Carolina 29803

Phone Number. _(803) 649-7963

Well Driller:  Rod Fuller, Custom Drilling - Hollow Stem Cert. # 1240

Auger. '

R. Brand and B. Lewis, Columbia

Technolgqies-Direct Push. Cert.# 1485
Receptor and Site Data

Please place a check in the appropriate answer block for each question:

Receptor Survey Questions No Yes*
Is there a drinking water supply well (public or private) X

or surface water supply intake within 1,000 feet of the

UST? :

Are irﬁgation or other non-drinking water wells located X

within 1,000 feet of the UST?

Are there other potential receptoré (i.e., utilities, surface X
waters, wetlands) less than 500 feet from the UST?

* If “yes” provide additional information:

There are groundwater monitoring welis at additional sites within 1,000 feet of the
former UST location '

TTNUSI/AIK-85-0372/0219-5.4 1 CTO 0037
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Initial Ground-Water Assessment Report SCDHEC Site 1D # 01782

Underground utilities within 250 feet of the site can be seen on the Site Vicinity
Map provided in Appendix D. Water, electricity, natural gas, storm drain, and
sanitary sewer lines are the utilities adjacent to the site. The compressed air and
steam lines are aboveground. Utility lines are located on all sides of the site.

The Cooper River is approximately 1,750 feet northeast from the site.

Were any water wells within 250 feet radius sampled? Yes X No

Is the current use of the site and surrounding properties commercial, residential,
Agricultural, or industrial?

Site:  Commercial & Adjacent Commerciat &
Industrial Properties: Industrial

Soil and'Monitorlng Well Data

Primary Soil Type: Sand with gravel, medium sand, silty sand, sandy ciay,
~_clayey sand

Well Installation Method and Date:  Hollow-stem auger (HSA); August 6-7, 1999
' HSA and mud-rotary, August 9 &10, 1999

Development Method: _Surge and pump

Soil Samples Obtained at 1-2, 2-3, 34, 4-5 feet (for fixed lab analysis)

NOTE: Six soil samples were collected from five soil borings. A duplicate
sample was collected from one of the borings. Two samples from separate

borings were collected from the same depth interval (1-2 ft.). The laboratory -

report for the borings is provided in Appendix B.

TTINUS/AIK-99-0372/0219-5.4 2 CTO 0097
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Initial Ground-Water Assessment Report SCDHEC Site ID # 01782
SOIL ANALYTICAL DATA
Sample Benzene Toluene Ethyl- Xylenes | Naphthalene
(ng/kg) (nafkg) benzene (total) (ng/kg)
(uokg) | (ug/kg)

CNC24-B02/ - <8 <8 <8 <8 <8
24S1.8020203 : .
CNC24-B04/ <5 <6 <5 <5 <5
24SLB040304 '
CNC24-B04/ - <5 3{J) <5 <5 <5
2451.B040304D*
CNC24-B07/ <6 <6 . <b <6 <6
24SLB070405 }
CNC24-B11/ <7 3{J) <7 <7 <7
24SLB120102
CNC24-B12/ - <5 4 (J) <5 <5 <5
24518120102 :

Sample ~ Benzo(a)- Benzo(b)- Benzo(k)- | Chrysene | Dibenzo(a,h-

anthracene | fluoranthene | fluoranthene | (ug/kg) anthracene
(ng/ka) (ng/kg) (ug/kd) {(ng/kg)
CNC24-B02/ . <500 <500 <500 <500 <500
24SL.B020203 L
CNC24-B04/ <400 <400 <400 <400 <400
24SLB040304
CNC24-B04/ <400 <400 <400 <400 <400
24SLB040304D* ‘
CNC24-B07/ <430 <430 <430 <430 <430
24SL.B070405
CNC24-B11/ . <500 <500 <500 <500 <500
245LB120102 - :
CNC24-B12/ <430 <430 <430 <430 <430
24518120102
NOTES

* Duplicate sample :
(J) = Estimated value (analyte detecied at a concentration less than the reporting limit but greater
than the detection limit).

Ground-Water Data

Depth to Ground Water: 3.91 feet to 4.88 feet below land surface

Well Purging/Sampling Method: . Peristattic pump/ow flow purge and sample method

Date Sampled: August 13, 1999 and September 8, 1999

TTNUS/AIK-99-0372/0218-5.4 3 CTO 0097
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Initial Ground-Water Assessment Report SCDHEC Site ID # 01782

Free Product Thickness: None

SoiWater Disposal Method: Al soil cuttings and purge water were cont&inerized,

" labeled, and moved to a staging area for final
disposal by Charleston Naval Complex. -

GROUND-WATER ANALYTICAL DATA

Sample Benzene | Toluene | Ethylbenzene Xylenes Naphthalene
(no'L.) (ng/L) (ug/t) (total) . (ngl)
_(ugh) S
CNC24M-01/ <5 <5 <5 <b <5
24GLMOTON .
CNC24M-02/ <5 <5 <5 <5 - <5
24GLMO201 ‘
CNC24M-03/ <5 <5 - <5 . <5 <5 -
24GLMO3O1 .
CNC24M-03/ <5 <5 <5 <5 ‘<b
24GLMO301D* B o
CNC24M-04/ <5 <5 <5 <5 <5
20GLM0O101 .
CNC24M-05/ <5 <5 <5 <5 <5
20GLMO101
CNC24TL/ <5 <5 <5 <5 <5
20GLMO101 ' .
Sample Benzo{a)- Benzo(b)- Benzolk)- | Chrysene Dibenzo(a,h)-
anthracene | fiuoranthene | fluoranthene { (ug/l) anthracene
wgl) | (uo) (o) {ug/l)
CNC24M-01/ <10 <10 <10 <10 <10
24GLMO101
CNC24M-02/ <10 <10 <10 <10 <10
24GLM0O201
CNC24M-03/ <10 <10 <10 <10 <10
24GLM0301 ‘
CNC24M-03/ <10 . <10 <10 <10 <10
24GLMO0301D* :
CNC24M-04/ <10 <10 <10 <10 <10
20GLMO101 ‘
CNC24M-05/ <10 <10 - <10 <10 <10
20GLMO101 ' '
CNC24TL™/ NA NA NA NA ' NA
20GLM0O101 : :
NOTES

* Duplicate sample

* Trip Blank

NA = Not Analyzed

TTNUS/AIK-99-0372/0219-5.4 4 CTO 0087
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Initial Ground-Water Assessment Report SCDHEC Site ID # 01782
GROUND-WATER ANALYTICAL DATA (continued}
Sample Arsenic Barium Cadmium Total Mercury
(no/l) (ng/l) (ugh) Chromium {ug/t)
(rg/L)
CNC24M-01/ <2.07 <4.1 <1.94 <4.31 <0.02
24GLM0O101 '
CNC24M-02/ <2.07 314 <1.64 <4.31 <0.04
24GILM0201 ,
CNC24M-03/ <2.07 17.8 <1.94 <431 <0.02
24GLM0301
CNC24M-04/ <2.07 0.8 <1.94 <4.31 <0.02
20GLMO101
CNC24M-05/ <7.1 71.8 <0.26 <1.6 <0.02
20GLM0101 :
Sample Selenium Silver Lead EDB MTBE
{ugh) {non) (ngl) {ugh) (ugn)
CNC24M-01/ <3.0 <254 <1.09 <5 <5
24GLM0101 B
CNC24M-02/ <257 <2.54 <1.09 <5 <5
24GLM0O201
CNC24M-03/ <2.57 <2.54 <1.6 <5 <5
24GLM0301 )
CNC24M-04/ <2 .57 <2.54 <1.7 <5 <5
20GLM0101
CNC24M-05/ <2.57 <25 <1.08 <5 <5
20GLM0101
NOTES
* Duplicate sample
 Trip Blank

NA = Not Analyzed
EDB =Ethylene dibromide or 1,2-dibromosthane
MTBE = Methyl tertiary butyt ether

TTNUS/AIK-99-0372/0219-54
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Appendices
The appendices required for this report are as follows:

Appendix A. Well Construction and Soil Boring Logs
Appendix B. Laboratory Data

Appendix C. Topographic Map With Site Location
Appendix D. Site Base Map

- NOTE: Because they are not needed, Appendices E, F, and G are not
~ included.

Report Completed By: Cert. # ‘2@_
Date: ¢/ QEQ . : ’ _ ,

TTYNUS/AIK-99-0372/0218-5.4 6 CTG 0057
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29 February 2000

JMOTE PROTECT PROSPER

2600 Bull Street
Columbia, SC 29201-1708

m‘fﬂ%"é’;‘i’." Department of the Navy
Southern Division NFEC®"
BOARD:
Bradford W. Wyche P.0. Box 190010
Chaioman North Charleston. SC 29419-9010

william M. Hull. Jr. MD  Attention: M Cabrie! Viagwood
Yice Chairan

;l:rk B. Kent
i Re:  Final Assessment Report dated 23 January 2000
Howasd L. Brilliaat, MD Zone F/Site 25-Building 1346 (Site Identification # 14067)
Brian K. Smith Charleston Naval Complex/Charleston Naval Base
Rodney L. Grandy Charleston, SC

. Charleston County
Larry R. Chewning, lt, DMD

Dear Mr. Magwood:

The author has completed technical review of the referenced document. As submitted, the
report provides a narrative and summary of previous assessment activities and analytical results
from additional sampling conducted to establish the environmental fate of suspected
contamination at the subject property. Analytical results provided indicate that concentrations
of PAH and VOC compound(s) were reported in soil and groundwater samples obtained at the
subject site. The reported concentrations exceed the RBSL (Risk-Based Screening Levels,
SCDHEC Risk-Based Corrective Action for Petroleum Releases, S January 1998), proposed
RBC (Risk-Based Concentrations for Residential Soils, EPA Region III Risk-Based
Concentrations Table, 12 April 1999) and established groundwater MCLs (maximum
contaminant levels) and/or established health advisories. Available analytical data and applied
interpretations appear to indicate that a reasonable delineation and characterization of the extent

—-end severity of soil and groundwater contamination have been developed for the Building 1346
site. This information and data were then utilized to develop SSTL (site speczﬁc target levels)
for CoC (contaminants of concern) in evidential discussion(s) for consideration of employing
active remediation (groundwater) at the subject site.

With consideration to the above, the author concurs with the proposal for corrective actions at
the referenced site. The facility should develop an appropriate CAP (corrective action plan).
including proposed sampling and reporting schedule. A schedule for development of the
requested CAP should be submitted to my attention by 31 March 2000. Should vou have any
questions please contact me at (803) §98-3559.

SCUTH CAROLINADEPARTMENTOF HEALTH AND ENVIRONMENTAL CONTROL



Charieston Naval Complex/Charleston Naval Base
29 February 2000
page 2

erely,

Leyod Tt

faed L BEsteh. hocgemoegan
Groundwater Quality Section
Bureau of Water

e Trident District EQC
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CERTIFICATION PAGE

| certify that the information contained in this report and on any attachments is true, accurate, and
complete to the best of my knowledge, information, and belief.

Approved By:

Gregory D. Swanson, P.E.
South Carclina Registration No. 17132
SCDHEC UST Site Rehabilitation Contractor Class | & Il No. 24
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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (TtNUS) has completed additional assessment activities requested by the
South Carolina Department of Health and Environmental Control (SCDHEC) for Site 25 (Site
|dentification Number 01782) of Zone F, at the former Charleston Naval Complex (CNC), located
in North Charleston, South Carolina. The site includes eight abandoned underground storage
tanks (ST} located at Buitding 1346. The USTs provided retail gasoline to vehicles on-base
since the mid-1960s and were abandoned in place from 1976 to 1991. Three new fiberglass
tanks, installed in 1991, are currently being used at the site. The assessment was performed
under the direction of SCDHEC Rapid Assessment (RA) guidance dated June 20, 1897, and
Rapid Assessment Plan approval ietter dated May 5, 1998.

In addition, SCDHEC reviewed the Report of Findings, Vacuum Truck Extraction, Interim
Corrective Action Pilot Test, prepared by S&ME, Inc., dated May 21, 1998, and recommended
“additional assessment activities to evaluate intrinsic remediation as the corrective action
alternative for this site.”

TtNUS has compieted the additional assessment activities and has used the RA reporting format
to describe the results. In addition, a Tier 1 and Tier 2 Evaluation was performed for the
chemicals of concern {CoC) in soil and groundwater detected at the site in excess of the Risk-
Based Screening Levels (RBSL). The risk evaluations followed the guidance set forth in the
SCDHEC Risk-Based Corrective Action (RBCA) for Petroleum Releases, dated January 5, 1988.

TtNUS performed the following actions during the assessment:

« Reviewed Zone F, RCRA Facility Investigation Report, Chareston Naval Complex, (E&A/H,
1996) to identify potential sources and receptors for petroleum hydrocarbons in the vicinity, to
evaluate public and private potable wells, to locate utility line areas, to locate nearby surface
water bodies, and {o determine surface hydrology and drainage.

e Reviewed previously prepared reports by Westinghouse Environmentai and Geotechnical
Services, Inc., and S&ME, Inc., on site activities dating from August 1991 to May 1998.

« Conducted site survey to identify utilities and to construct a site plan.

« Installed 28 soil borings to depths ranging from 4 to 12 feet below Jand surface (bls) using

direct push technology (DPT).

Coliected soil samples for field screening using an organic vapor analyzer.

TINUS ES-1 CT0O 0087
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« installed five temporary piezometers.

» Coliected soil and groundwater samples from DPT borings for on-site mobile laboratory
screening analysis for benzene, toluene, ethylbenzene, and total xylenes (BTEX)
naphthalene; and diesel range organics.

e Coliected and analyzed nine confirmation soil samples at a fixed-base analytical laboratory
for BTEX and naphthalene using U.S. Environmental Protection Agency (USEPA) Method
8260, and polynuclear aromatic hydrocarbons (PAHs) using USEPA Method 8270.

¢ Collected and analyzed one soil sample from one soil boring for total organic carbon using
USEPA Method 415.1 and total recoverable petroleum hydrocarbons using USEPA Method
9071.

e Collected and analyzed fwo soil samples from one soil boring for grain size analysis using
sieve and hydrometer methods.

s Collected groundwater samples from nine existing permanent monitoring wells for laboratory
analysis at a fixed-base analytical laboratory.

» Collected groundwater samples from three wells for'natural attenuation parameters.

s Analyzed groundwater samples for BTEX, methy| tert-butyl ether (MTBE) and naphthalene
using USEPA Method 8260; PAHs using USEPA Method 8270; and lead using USEPA
Method 3030.

e Collected depth to groundwater measurements to evaluate the groundwater flow direction.

Conclusions

Nine soil samples were coilected on July 7, 1998, and were analyzed for BTEX and PAHs by 3
fixed-base laboratory. Benzene concentrations exceeded RBSLs for sandy soils where
groundwater depths are less than 5 feet below ground surface in all site borings except one;
concentrations ranged from 6 parts per bifiion {ppb) to 120,000 ppb. Total naphthalene
concentrations were detected above RBSL in four boring locations; concentrations ranged from

18, 000 ppb to 217, 900 ppb.

One groundwater sampling event was conducted in September 18938, Nine existing monitoring
wells were sampled. BTEX, naphthalene, and MTBE constituents were detected above RBSLs in
one monitoring well (CNC25-M05). in addition, the concentration of MTBE exceeded the RBSL
at wells CNC25-M08 and 609004,

TINUS ES-2 CTO o097
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Tier 1 Evaluation

A site conceptual model identified one possible receptor with five pathways present for Site 25:

1. A construction worker in a utility trench ingesting subsurface soil and/or having dermal
contact with impacted subsurface soil.

2. A construction worker in a ulility trench who might ingest, have dermal contact with
contaminated _groundwater, and/or inhale petroleum hydrocarbon vapors emitted from
groundwater.

Tier 2 Evaluation

The maximum soil concentrations of all CoCs were compared against the RBSL values for the
construction worker exposed by dermal contact or incidental ingestion. Soil concentrations do not
exceed the RBSLs for any of the CoCs; therefore, the construction worker ingesting or contacting
impacted soil was not considered further.

The soil leachability model was used to calculate site-specific target levels (SSTLs) for the
establishment of soil cleanup criteria. Benzene and naphthalene concentrations in the onsite,
subsurface soil exceeded the calculated SSTLs for a construction worker in a utility trench.

Groundwater RBSLs were calculated for the additional pathways of dermal contact, incidental
ingestion, and inhalation of volatiles by a construction worker in contact with shallow
groundwater., The minimum RBSL for each CoC (regardless of the pathway) was used to
compare to site groundwater data. Concentrations of benzene, toluene, and MTBE from MW-05
exceeded the selected minimum RBSLs. Therefore, remedial action is required at the site to
protect the construction worker in the utility trench.

Recommendations for Further Action

Corrective action is required at Site 25. The representative concentrations of CoCs in
groundwater are above the selected minimum RBSLs calculated for a construction worker. tn
addition, the SSTLs for soil leaching to groundwater are exceeded. Therefore corrective action
is necessary. The goal of correcti-ve action is to prevent an impact to the identified potential
receptor (the construction worker in an onsite utility trench).

TINUS ES-3 CTC 0087
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1.0 INTRODUCTION

Site 25 is located adjacent to Building 1346 at the intersection of Enterprise Avenue and Borie Street on
the former Charleston Naval Complex (CNC), Zone F in North Charleston, South Carolina. The site
functioned as a gasoline station since the mid-1960s broviding gasoline for private and government
vehicles. initial evidence that a release occurred at the site was discovered in 1991 during the closure of

an underground storage tank (UST) system on-site.

This Rapid Assessment (RA) was performed by Tetra Tech NUS, Inc. (TtNUS) located at 1401 Oven Park
Drive, Suite 102, Tallahassee, Florida, 32308 (telephone number 850-385-8899). The assessment was
performed on behalf of the U.S. Navy Southern Division (SOUTHDIV) Naval Facilities Engineering
Command (NAVFAC), 2155 Eagle Drive, North Charleston, South Carolina 29406 (telephone number
843-820-7307). Authorization to conduct the assessment for the site was issued by NAVFAC under
Contract Task Order {CTO) 0097. The assessment was performed under the direction of the South
Carolina Department of Health and Environmental Control’ (SCDHEC) Rapid Assessment Plan approval

letter dated May 5, 1998. Fieldwork necessary to complete the assessment was performed June 5, 1999,
through September 21, 1999, by TtNUS.

1.1 SITE DESCRIPTION

The CNC is in the city of North Charleston, on the western bank of the Cooper River in Charleston County,
South Carolina (Figure 1). The installation consists of two major areas: an undeveloped dredge materials
area on the eastern bank of the Cooper River on Daniel Island in Berkley County and a developed area on
the western bank of the Cooper River. The deveioped portion of the base is on & peninsuta bounded to
the west by the Ashley River and to the east by the Cooper River. The site is located within the developed
portion of the base.

The area surrounding CNC is “mature urban,” having been developed with commercial, industrial, and
residential land use for many years. Commercial areas are primarily west of CNC; industrial areas are
primarily to the north of the base along Shipyard Creek. A site vicinity map, which exhibits adjacent
properties and structures, vicinity roads, current utilities, and vicinity surface drainage, is included as
Figure 2. The subject site was a former naval exchange retail gasoline facility that had eight USTs buried
onsite and later abandoned in place.
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Presently the site contains eight abandoned in place USTs, three active USTs, one structure (Building

1348), and a canopy covering the current and former dispensing locations (Figure 3). Recreational

baseball and football fields are located immediately adjacent to the site on the northeast, east, and south

sides, a school (unknown building number) is located to the southwest (approximately 300 feet away from

the tank area), and buitdings to the northwest. A second school is located approximately 600 feet to the
northeast (Building 199).

According to the Initial Site Characterization prepared in 1991 by Westinghouse Environmental Services,
the first USTs instalied consisted of four 4,000-galion steet USTs with steel piping located within the same
tank basin and oné 10,000-galion steel UST located separately. The tanks, all used for gasoline, were
listed as 1346-D, -E, -F, -G, and -H. The tanks were abandoned in place around 1978.

The site was retrofitted with three 10,000-galion steel tanks (1346-A, -B, and -C}), during the period 1977
to 1981. These tanks were taken out of operation in February 1991 following a failed tank tightness test.
As a result, three new 10,000-gallon fiberglass tanks with single-walled fiberglass piping were installed in
1891 (Tanks 13464, -J, and -K). These tanks are curremtly being used by SEG Fleet Maintenance, a
trucking company. The USTs at the site contained various grades of unieaded gasoline, regular
unleaded, unieaded plus, and super unieaded. The site is currently active. The following table

summarizes the USTs at Site 25.

UST L.D. Installed Date | Taken Out of Type Size (gallons) Contents
Service Date
1346-D 1960s ~1978 Steel 4,000 Gasoline
1346-E 1960s ~1978 Steel 4,000 Gasoline
1346-F 1960s ~1978 Steel 4,000 Gasoline
1346-G 1960s ~1978 Steel 4,000 Gasoline
1346-H 1960s ~1978 Steel 10,000 Gasoline
1346-A 1970s 1291 Steel 10,000 Gasoline
1346-B 1970s 1991 Steel 10,000 Gasoline
7 1346-C 1970s 1991 Steel 10,000 Gasoline
1346-| 1991 Active Fiberglass 10,000 Gasoline
1346-J 1991 Active Fiberglass 10,000 Gasoline
1346-K 1991 Active Fiberglass 10,000 Gasoline
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1.2 SITE HISTORY

In 1801, the U.S. Navy acquired 2,250 acres near Charleston to build a shipyard and the first naval officer
was assigned duty in early 1902. Subsequently, buildings and a dry dock were constructed in the Naval
Yard. The dry dock was cohpleted in 1909 along with several other brick buildings and the main power
plant, which is still in operation today. The first ship was placed in dry dock and work began on fleet
vessels in 1910; World War | brought about an expansion of the yards, facilities, land area, and work
force. The yard built two gunboats, several submarine chasers, and tugs in addition to performing repairs
and other services o the fleet. In 1933, building activity had increased principally in construction of
several Coast Guard tugs, a Coast Guard cutter, and a Navy gunboat, creating the need for more facilities
and a much larger work force. In 1943 civilian work force peaked with almost 26,000 employees divided
among three daily shifts. In 1958, construction began on piers, barracks, and buildings for mine warfare
‘ships and personnel. Later in the decade, the facility became a major home port for comnbat ships and
submarines of the U.S. Atlantic Fleet [EnSafe/Allan & Hoshall, Inc.{(E/A&H), 1996].

In 1993, major cuts in defense spending, as a result in part-to the end of the Cold War, caused CNC to be
added to the list of bases scheduled for closure under the Defense Base Realignment and Closure Act
(BRAC). BRAC regutates the closure and transition of property back to the community (E/A&H, 1986).
With the scheduled closure of the base, operations were scaled back and environmental cleanup

proceeded to make the property available for redevelopment after closure.
1.3 RECEPTOR SURVEY RESULTS

A survey of the site vicinity was conducted by TtNUS personne! to identify potential receptors for
petroieum hydrocarbon contamination. The site plan (Figure 2) depicts all known utilities located within
250 feet of the Building 1346 iocation. According to facility personnel, utility lines are typically located 2 to
6 feet below land surface (bls) (SPORTENVDETCHASN, 1899). The following utility receptors were
located within a 250-foot radius of Building 1346.

* A water line is located at the northeast boundary of the site along South Avenue B and along the
southeast side along Borie Street. The water line located between the canopy and Borie Street is
approximately 50 feet southeast of the canopy and divides the area where UST basins are located. In
addition, the line transects the free product interception trench located on-site near the corner of Borie

Street and Enterprise Avenue.
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¢ An 8-inch sanitary sewer line enters Building 1346 on the southwest side and extends southwesterly

toward Enterprise Avenue. A sanitary sewer manhole is located approximately 30 feet south of the

building. Four sanitary sewer manholes are located on Enterprise Avenue to the southwest.

¢ Three storm drainage catch basins are located on the north side of Building 1346. The storm

drainage line originates near the canopy and extends northward toward a storm drain manhole located

approximately 225 feet to the north at the corner of 9" Street and South Avenue B. Another storm

drain manhele is iocated approximately 20 feet from the northwest corner of the canopy. A second

storm utility {ine originates at a storm catch basin and storm manhole located approximately 20 feet

from the south side of Building 1346 traversing the site northwesterly toward a storm manhole and

catch basin along 8" Street.

Utilities on-site, and adjacent to the site within a 250-foot radius, that could serve as exposure points or as

preferential pathways are shown in the following summary table.

Utility On-site or Distance/Direction from site Depth to Utility
Water Supply On-site; ~20 f'eet 2to 6 feet bls
Sanitary Sewer On-site; ~100 feet west 210 6 feet bls
Storm Drainage On-site; ~150 feet north 2 to 8 feet bis
Natural Gas ~300 feet to the northwest 2 to 6 feet bis

Potential receptors and preferential pathways within a 1000-foot radius of the site are summarized in the

following table.

Description of Potential Receptor

Distance/Direction from Site

Construction workers in water supply utility trench.

~20 feet northwest of MW-05 and MW-06.

Commercial workers.

On-site. No complete pathways.

Trespassers.

Not applicable. Area is fenced.

Recreational visitors and/or residents.

Not applicable. Current and future site use is
commercial.

Students/teachersivisitors at active school
{located at Ave. D South & Borie St.).

~225 feet south/southwest of MW-06
{downgradient). No complete pathways.

Recreational visitors to football and baseball fields
(east of Borie St. and north of South Ave. B).

~75 to 250 feet northeast, east, southeast, and
south (upgradient, crossgradient, and
downgradient). No complete pathways.
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Description of Potential Receptor Distance/Direction from Site
Students/teachers/visitors at active school ~600 feet northeast of Bldg. 1346 (upgradient).
{Building 199). No complete pathways.
Groundwater at inactive industrial cooling water ~750 feet to the east of UST area (upgradient).
well (pump house Building 716). No complete pathways.

A survey of groundwater users within a 7-mile radius of CNC was performed for the Final RCRA Facility
investigation Report for Zone F (E/A&H, 1996). According to this report, a survey of groundwater users
within a 7-mile radius of CNC was conducted by the South Carclina Water Resources Commission to
ascertain the extent of any shallow groundwater usage. Results of the water use investigation revealed

that no drinking water welis, which utilize the shallow aquifer, are located within a 4-mile radius of CNC.

An industrial well, located approximately 750 feet east of the site and upgradient, supplied water to a
compressor house for cooling fower operations. A recent visit to the site by TtNUS (October 1929)
revealed an abandoned pump house for the well {Building 716). The industrial well is therefore believed to
be inactive. Irrigation wells were not identified within 1,000 feet of the site. Numerous monitoring wells
are located within 1,000 feet of the site. The nearest surface water body to Building 1346 is the Cooper

River, located approximately 1,700 feet to the northeast.

There are no city, county, or state zoning ordinances as the property (CNC) is currently owned by the
federal government. Information concerning zoning ordinances was obtained from the SQUTHDIV
Remedia! Project Manager located at 2155 Eagle Drive, North Charleston, South Carolina 29406
{telephone number 843-820-7307).

1.4 REGIONAL GEOLOGY AND HYDROGEOLOGY

CNC is located in Charteston County, South Carolina, in the Lower South Carolina Coastal Plain
Physiographic Province on the Cooper River side of the Charleston Peninsula. The peninsula is formed
by the conflusnce of the Cooper and Ashley Rivers. Topography in the area is typical of the South
Carolina lower coastal plain and is characterized by having low-relief plains broken by the meandering

streams and rivers, flowing toward the coast past occasional marine terrace escarpments {E/A&H, 1998).
The geology of the Charleston area is typical of the southern Atlantic Coastal Plain. Cretaceous-age and

younger sediments thicken seaward and are underlain by older igneous and metamorphic basement rock.

Surface exposures consist of Recent or Pleistocene sands, silts, and clays of high organic content
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referred to as the Wando Formation (E/A&H, 1986). Underiying the Wando Formation, increasing with
age, are the Oligocene-age Cooper Group and the Eocene-age Santee Limestone. The Cooper Group is
comprised of the Parkers Ferry, Ashley, and Harleyvilie Formations. The formation of particular
importance in the Cooper Group is the Ashley Formation, which was formerly referred to as the Cooper
. Mari in most regional geologic literature. In more recent geologic nomenclature, the name “Cooper” has
been given to a group of formations which includes the Ashiey Formation, a pale green to olive-brown,
sandy phosphoric fimestone or marl, which is locally muddy and/or sandy. The Ashley Formation in the
vicinity of Charleston is encountered at a depth of approximately 30 to 70 feet bls. The top of the Ash]ey
Formation has been reported to be associated with an erosional basin and the entire Cooper Unit,
including the Ashley Formation, is indicated to be approximately 300 feet thick (E/A&H, 19398).

Groundwater occurs under water tablie or poorly confined conditions within the Recent or Pleistocene
deposits overlying the Ashley Formation of the Cooper Group. Transmissivity in the Pleistocene aquifer is
generally less than 1,000 feet per day and well yields are variable, ranging from € to 200 gallons per
minute (gpm). This groundwater contains high concentrations of iron and is commonly acidic at shallow
depths (E/A&H, 1996). -

The Cooper Group is hydrogeologically significant mainly because of its low permeability. In most locales,
its sandy, finely granular limestone produces littie or no water, but instead acts as confining material
causing artesian conditions in the underlying Santee Limestone. Yields from wells in the Santee are
usually less than 300 gpm (E/A&H, 1886).
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1.5 SITE GEOLOGY AND HYDROGEOLOGY

The Hydrogeologic Assessment prepared by S&ME, Inc., of Mount Pleésant, South Carolina, February
1993, stated that lagoonal sediments, which include surficial fill material of black to gray-green silty clays
characteristic of back barrier island sequences, are present at the site. Soft gray-green clays are
generally encountered down to the Cooper Formation. The Cooper Marl was encountered at the site at a
depth of 20 feet bls.

Traversing east to west across the site, the surficial soils (upper 8 feet} graded to dense red clays with a
slight increase in silt content (when compared to the eastern end of the site). Below 8 feet the dense
gray-green clays were again encountered. Groundwater was generally encountered at depths of 4 to 6

feet bls. The groundwater flow direction was determined to be from the east to the west across the site.

The RCRA Facility Investigation Report (E/A&H, 1996) described the Zone F geologic unit immediately
beneath the surficial lagoonal sediments and artificial fill as the Quaternary sand (Qs) unit. 1t is typically a
very fine to medium-grained silty sand, well to moderately well sorted, with liftle ciay. Coloration varies
between gray, orange, and brown. Occasional laminae of brown to black silt, as well as small shell
fragments, are often present. Qs deposits exhibit an average distribution of 73 percent sand, 5 percent
silt, and 21 percent clay with an average porosity of 38 percent. The Q§ sedimentary deposits range from
depths of 5 feet to 35 feetin Zone F (E/A&H, 1996).

TINUS 1-7 CTO 0097



Site 25, Rev. 0
11/19/98

2.0 ASSESSMENT INFORMATION

2.1 SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY
2141 Site Geology

Twenty-eight soil borings were advanced at Site 25 under the supervision of a TtNUS geologist between
June 5 and August 3, 1998 (Figure 3). Each of the borings was completed using direct push technology
(DPT). Each DPT boring was advanced to a depth ranging from 4 to 12 feet bls providing soil samples to
characterize the subsurface lithology. The majority of the soil borings terminated at a depth of § feet
below land surface. In addition, five shallow piezometers were installed between July 27, 1899, and

August 2, 1999, to depths of 12 feet below land surface to confirm the site’s groundwater flow direction.

Based on lithologic descriptions from the soil borings and monitoring wells, the subsurface soil generally
consist of interlayers of orange to red, tan, and gray to olive-green-gray, sandy clay, silty clay and sand
near the surface to the borings' terminal depth. Generally, sandy clay was encountered in the soil
samples submitted for field screening. These samples were collected from 2 to 7 feet below land surface
with the majority of the field screening sample collection being performed at the 3- to 5-foot interval.

Boring logs are presented in Appendix A.

21.2 Site Hydrogeology

Five temporary, small diameter, polyvinyl chioride {PVC) piezometers, P01, P02, P03, P04, and P05 were
instalied on the south side of Building 1346. The piezometers were constructed of 1-1/4-inch-diameter
Schedule 80 PVC casing and well screen 10 to 15 feet in length. The screen section of the piezometer
was installed to bracket the water table. The piezometers were used to confirm the groundwater depth

and flow direction at the site.

Six existing permanent monitoring wells instaited by S&ME, and two recently installed permanent
monitoring wells installed by EnSafe were used to collect groundwater samples (and to re-confirm
groundwater flow direction and gradient). The recorded water-level data collected from these wells during
the investigation are presented in Table 1. Groundwater elevation measurements were recorded from the
site monitoring wells on September 11, 1999. The potentiometric surface map depicts a distinct

southwesterly groundwater fiow direction away from the Cooper River.
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As part of the Final RCRA Facility Investigation Report for Zone F (E/A&H, 1996), a tidal survey was
conducted in selected shallow welis at low and high tide, respectively. Groundwater flow patterns occur
between low and high tide events with little change. Surficial aquifer groundwater flow is highly variable
in gradient and direction. A narrow groundwater divide trends east to northeast from the tank farm area in
nearby Zone G. Groundwater flow south of this divide is generally in an easterly direction toward the
Cooper River. A groundwater depression north of this divide is associated with well SMEQQS.
Groundwater movemnent north of Ninth Street is from the south and west toward the north across Hobson

Avenue,
2.2 ASSESSMENT RESULTS

Twenty-eight soil borings were completed as part of the screening portion of the soil investigation at
Site 25 between June 5 and August 3, 1999. The borings were completed using DPT, and samples were
coliected for screening. Screening samples were coilected to evaluate subsurface soil and groundwater
contaminant concentrations via an onsite mobile laboratory. The soit samples were collected from depths
ranging from 2 to 7 feet bls. The soil and groundwater sarﬁbles collected for mobile laboratory screening
were analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX) and naphthaiene and diesel

range organics (DRO).

Eight soil borings (SB-09 to SB-17) were completed, and samples were collected for analysis at a fixed-
base laboratory to confirm the results of the onsite mobile screening laboratory. The confirmation soil
samples were collected at depths ranging from 1 to 4 feet bls on July 7, 1999. The chemicals of concern
(CoCs) evaluated and analyzed were BTEX, methyl tert-butyl ether (MTBE), and naphthalene using U.S.
Environmental Protection Agency (USEPA) Method 8260; polynuclear aromatic hydrocarbons (PAHs)
-using USEPA Method 8270; and lead using USEPA Method 3030. Two samples from one soil boring
(S$B-12 at depths of 2-3 feet and 7-8 feet bis) were collected for grain-size analysis using sieve and
hydrometer analysis. A soil sample coliected from SB-15 at a depth of 3 to 4 feet bls was analyzed for
total organic carbon (TOC) analysis using USEPA Method 415.1 and total recoverable petroleum
hydrocarbons (TRPH) using USEPA Method 9071. All sample collection was conducted in accordance
with the SCDHEC South Carolina Risk-Based Corrective Action for Petroleum Releases dated January
5, 1998. Lithologic logs for each soil boring are presented in Appendix A. The soil boring locations are

shown on Figure 3.
Groundwater monitoring well purging and sampling were conducted on September 12, 13, and 21, 1999,
Groundwater sampling was conducted using a peristaltic pump and low flow, quiescent techniques. The

monitoring wells were sampled in accordance with SCDHEC South Carolina Risk-Based Corrective
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Action for Petroleum Releases dated January 5, 1998. Each well was purged of three well casing
volumes until water quality parameters of pH, temperature, and conductivity stabilized. The field data
sheets are included in Appendix A. A summary of the field parameter measurements is presented in
Table 2. Groundwater samples were analyzed for BTEX, MTBE, ethylene dibromide (EDB), and
naphthaiene using USEPA Method 8260 and PAHs using USEPA Method 8270. Three of the
groundwater samplas were also analyzed for the following natural attenuation parameters: dissolved
'oxygen, alkalinity, carbon dioxide, sulfide, ferrous iron, nitrite, manganese, nitrogen/nitrate, sulfate and

methane. Groundwater natural attenuation data are summarized in Table 3.

23 FIELD SCREENING ASSESSMENT
2341 Soil Vapor Assessment

Twenty-eight soil borings were completed to evaluate for soil vapors as part of the soil screening
assessment at Site 25. Organic vapor analyzer (OVA) headspace measurements were recorded at 1-foot
intervals from ground surface to the top of the water table.-* Table 4 summarizes all soil borings instalied

and provides the maximum soil vapor screening results. Figure 3 presents the soil boring locations.

Soil vapor concentrations ranged from non-detectable to 4,900 parts per million (ppm). Vapor
concentrations exceeding 1,000 ppm were detected from eight soil boring iocations. The highest soil
vapor concentration of 4,900 ppm occurred from CNC25-B17 at a sample depth of 3 to 4 feet bls. Most

soil vépor detection occurred from soil depths of 2 to 5 feet bls.
The soil vapor assessment was used as a screening method to assist in identifying locations for coliection
of confirmation soil samples analyzed at a fixed-base (aboratory. Soil sample locations were determined,

in part, based on these data.

2.3.2 Soil Mobile Laboratory Results

One soil sample collected from each soil boring was analyzed in a mobile laboratory for BTEX and diesel
range organics using USEPA Method 8260. The soil samples were selected based upon the soil vapor
screening results with the additional cfiterion that the samples originate in the vadose zone above the

water table. Table 5 presents a summary of the analytical soil data from the mobile laboratory.
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As indicated in Table 5, BTEX constituents were detected in the mobile laboratory soil screening for
borings CNC25-SB-01, -05, -07, -19, -20, -21, and -25. Diesel range organics were detected in two
borings, SB-01 and SB-20.

* The mobile laboratory soil analysis was used as a screening method to assist in identifying locations for
collection of soil samples for fixed-base iaboratory analyses and to aid in delineating the extent of

contamination in soil. Confirmation soil sample locations were determined, in part, based on these data.

2.3.3 Groundwater Mobile Laboratory Results

A groundwater sample was coliected from soil boring locations near the former UST systems around
Building 1346. Each groundwater sample was analyzed by a mobile laboratory for BTEX and diesel range
organics using USEPA Method 8260. Table 6 presents a summary of the analytical groundwater data

from the mobile laboratory.

BTEX constituents were reported in groundwater samples from CNC25-SB-01, -05, -07, -18, -20, -21, -22
and -27. Diese! range organics were detected above the laboratory reporting limits in SB-05, -07, -19, -20,
and -21.

The mobile laboratory groundwater analysis was used as a screening method to assist in delineating the

extent of groundwater contamination.

2.4 CHEMICALS OF CONCERN iN SOIL AND GROUNDWATER

241 Chemicals of Concern in Soil

Nine subsurface soii samples were collected from the Site 25 area for determination of CoCs. The soil
boring locations are shown on Figure 3. Table 7 summarizes the CoCs detected in the soil samples.
BTEX concentrations exceeded the risk-based screening level (RBSL) for sandy soils where groundwater
is less than 5 feet bis, in all but one soil sample collected at the site (CNC25-B15). Benzene

concentrations ranged from an estimated & parts per hillion (ppb} to 120,000 ppb.

Total naphthalene concentrations (naphthalene and 2-methylnaphthalene combined) were detected
above RBSL in four boring locations. Concentrations ranged from 18,000 ppb to 217,900 ppb in CNC25-
B18, -12, -13, and -17. The RBSL for naphthalenes in sandy soils where depth to groundwater is less

than 5 feet bis is 210 pg/kg. The RBSL for soil was selected based upon a grain-size analysis completed
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on sample CNC25-B12 at depths of 2 to 3 feet and 7 to 8 feet bls. Both samples confirmed the presence
of a sandy soil matrix at the site. Soil analytical data sheets and grain size analysis reports are provided
in Appendix B.

24.2 Chemicals of Concern in Groundwater -

The analytical results for CoCs detected in groundwater samples are presented in Table 8. BTEX,
naphthalene, and MTBE constituents were detected above RBSL at CNC25-M05 and in the duplicate
sample. MTBE concentrations exceeded the RBSL at CNC25-M05, -M08, and 609004.

2.5 ANALYTICAL DATA

Soil analytical data generated during this RA are summarized and compared to the RBSLs in Table 7.
Groundwater analytical data generated during this RA are summarized and compared to the RBSLs in
Table 8. The soil and groundwater laboratory analytical data for this RA are included in Appendix B.

26 AQUIFER CHARACTERISTICS AND EVALUATION

Groundwater levels were measured from the site monitoring wells on September 11, 1893. The
groundwater flow direction across the site was determined to be southwesterly toward Enterprise Avenue

~ as illustrated on Figure 6.

As part of the Final RCRA Facility Investigation Report for Zone F, rising and falling head slug tests were
conducted on several shallow monitoring wells located throughout the Zone F Quaternary sand unit to
determine the hydraulic conductivity of the surficial aquifer (E/A&H, 1996). Siug tests were conducted by
instantaneously adding (falling head) or removing (rising head) a volume (Slug) of water from the well and
measuring the recovering water level with a data logger. A hydraulic conductivity value was then
calculated for the rising head test and for the falling head test. The average hydraulic conductivity for
each well was determined by calculating the geometric mean of the rising and falling head values.
Because hydraulic conductivity data are lognormally distributed, the geometric mean was determined o

be the most representative measure of central tendency.
The well construction details and boring logs for each well tested during the RCRA investigation were

reviewed to determine which wells were most representative of the conditions present at Site 25. To

make this determination, the screened interval and proximity to the site were evaluated. Based on this
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evaluation, monitoring wells 613004, 620002, 607001, and 613001 were selected as the most

representative wells (see Appendix C for siug test data).

Potential movement of groundwater at the site may be described in terms of transportation by natural flow
system in the saturated zone, assuming groundwater flow follows Darcy's Law. Using Darcy's Law the

average linear groundwater velocity may be expressed as:

where:
V = average velocity
K = hydraulic conductivity = 0.7 ft/day
n = volumetric porosity = 0.36
(based on analyses of Qs samples in the Zone F RFI Report)
i = most recent hydraulic gradient measurement = 0.0096 ft/ft
therefore:

V= M]x 0.0096 ft/ft
0.36
V =0.0187 fi/day or 6.8 ft/year

in summary, the seepage velocity of the surficial aquifer was calculated to be approximately 6.8 feet per
year based on a hydraulic conductivity of 0.7 feet per day, a hydraulic gradient of 0.0096 feet per foot,
and a porosity of 36 percent for sandy soil.

27 FATE AND TRANSPORT MODELING

Soil and groundwater concentrations exceed the RBSL; therefore, evaluation of Site 25 will continue
beyond Tier 1. Fate and transport modeling is not required because both the source of contamination and
the potential receptor are located onsite, however modeling was performed because of the high

concentrations onsite.

The Domenico model was the fate and transport model used to determine groundwater site-specific
target levels (SSTLs) in the risk analysis. The Domenico dilution/attenuation model is presented in the
SCDHEC quidance document, South Carolina Risk-Based Corrective Action for Petroleum Releases

{SCDHEC 1998). This mode! is very conservative in that it assumes an infinite mass, areal source
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28 PREDICTED MIGRATION AND ATTENUATION OF CHEMICALS OF CONCERN

The Domenico model was used to predict the distance at which the leading edge of the plume is

attenuated to SCDHEC RBSLs in 10 and 20 years without using degradation due to biological decay.

This was done by adjusting the time to 10 years (3.15x10° sec) and 20 years (6.31x1 o® sec) and solving

for distance (x) by trial and error. The source was assumed to be the impacted area onsite. The distance

was changed until the required distance that is necessary for the concentration to attenuate to the RBSLs

was determined. Model estimates for 10 and 20 years are provided in the following table:

Domenico Model Time Period

Chemical of Concern

Estimated Distance Traveled

(feet)
10 year Benzene 202
Toluene 108
Ethylbenzene 56
Xylenes 28
MTBE 287
Naphthalepe 25.5
20 year Benzene 355
Toluene 159
Ethylbenzene 77
Xylenes 36.5
MTBE 507
Naphthalene | 34

The Domenico 10-year and 20-year simulation spreadsheets are presented in Appendix D.
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condition through which groundwater flows. The model incorporates biological decay effects through a
first-order decay process; however, this mechanism was ignored because SCDHEC guidance specifies

that the decay rate must be assumed to be zero if site-specific decay rates have not been determined.

The impacted groundwater source area was modeled as 50 feet (15.00 meters) wide and 6.56 feet
(2.0 meters) deep; these values are conservative defauits éuggested by the American Society for Testing
Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites
(ASTM, 1997). The maximum source concentrations ére assumed to exist throughout the source area,
further compounding the conservatism of the estimate.

Site-specific data were used for saturated hydraulic conductivity, hydraulic gradient, porosity, and fraction
of organic carbon in soil (2.47E-06 m/sec, 0.0096 ft/ft, 0.36 cr®/cm™ and 6.16E-4 g-C/g-soil, respectively).
The soil bulk density (1.73 g/cm3) was determined using a porosity of 0.36 and assuming that the specific
gravity of the soil particles is 2.7.

However, because free product was previously detected in monitoring well MWO5, the theoretical
groundwater concentration in equilibrium with unleaded gasoline based on Raoult's Law (see Appendix
D) was calculated for each of the potential CoCs. The'se calculated values were used for the source
concentration in predicting the 10- and 20-year plume migration. This analysis showed that the
theoretical concentrations of benzene (59.8 mg/L}, toluene {86.8 mg/L), ethylbenzene (3.2 mg/L), xylene
(24.9 mg/L), MTBE (5289 mg/L), and naphthalene (0.22 mgfL) each exceed the groundwater RBSLs;
therefore, these CoCs were meodeled. The concentration of naphthalene (i.e., 0.848 mg/L) detected in
well MWOS5 exceeds the theoretical calculated concentration for gasoline (0.22 mg/L) indicating that free
product may have contaminated the welt at the time it was sampled and that a different petroleum product

{e.g., diesel fuel) may have been reteased during the site’s history.

The following estimates of dispersivity were used in the Domenico model as given in SCDHEC (1998):

Parameter Estimate

Longitudinal Dispersivity, o x/10, where x= distance between the point of

exposure and the source or compliance point

Transverse Dispersivity, a, 0,/ 3

Vertical Dispersivity, o, o,/20

TINUS 2-7 CTO 0097



' Sie 2€. o6 7346

Rev. 1
01/14/00

3.0 RISK EVALUATION
3.1 TIER 1 EVALUATION

Performance of a Site Conceptual Model is required because the RBSLs for soil and groundwater were
exceeded. Maximum concentrations of benzene, foluene, ethylbenzene, xylene, and naphthalene
exceeded the RBSLs for sandy soil where depths to groundwater are 5 feet bis or less (table 7).
Maximum concentrations of benzene, ethylbenzene, toluene, xylene, naphthalene, and MTBE exceeded
the RBSLs for groundwater (Table B). Exceeding the soil RESL requires identification of current and
future potential receptors and human exposure pathways,

311 Exposure Pathway Analysis

This section presents the receptor characterizations of the potentially exposed populations in the vicinity
of the site and identifies the potentially complete exposure pathways for those receptors. SCDHEC
requires that only those exposure pathways with CoC concertrations exceeding Twer 1 RBSL
concentrations are examined in a Tier 2 risk-based cotrective action repert  Tabies 9 and 10 present the
exposure pathway assessments for current and fulure use scenarigs.

312 On-Site Commerciall industrial Worker

An on-site commercial or industrial worker is defined as a business employee who works in a commercial/
industrial capacity at the site. The future use of the property is expected to be industriai or commercial for
the foreseeable future; therefore, an on-site worker was considered as a potential receptor. Incidental
ingestion and dermal contact with impacted soil are expected to be negligible for commercial/industriat
workere because they are located inside a building. Drinking water at this sile is provided by the city;
therefore, ingestion of groundwater is not a complete exposure pathway. Building foundations are
assumed sufficient to prevent volatiiization fram both sol and groundwater into a commercial building,
and there is no history of vapors in the commercial buliding. 1t is unfikely that any additional exposure
pathways will exist for future on-site workers; therefore, no complete pathways exist for efther cumrent or
future commercial/ industrial workers.

313 On-Site Visitor
An on-site visitor is defined as any person other than a worker who might come on site. On-site visitors
woukl have the same exposure pathways as commercial workers, but their exposure duration would be

meich shorter. This receptor does not have to be quantified because a potential on-site visitor's chemical
intake would not determine fisk or cleanup levels at the site.
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314 On-Site Construction Worker

An on-site construction worker is defined as a laborer who would be involved i intrusive activities on or
around the site, particularly in the area of subsurface utilties. On-site construction workers could be
exposed to constituents in sofl by the folowing pathways: Inhalation of volatiies from sofl, dermal contact
with soil, and incidental ingestion of soil. On-site construction workers could be exposed to constituents
in groundwater by the following pathways: inhalation of volatiles from groundwater, dermal contact with
groundwater, and incidental ingestion of groundwater. A fresh water distribution kine runs through the
site; therefore, the point of exposure location for the on-site construction worker was considered to be at
the source.

318 On-Site Resident

An on-site resident is defined as any person making his or her home at the site. This site is expected to
remain a commercialindustriai faciity; therefore, the on-site resident receptor was not considered further.

3.1.6 Off-Site Resident

An off-site resident is defined as any person making his or her home near the site. This receptor's
location is either an actual current residence near the site or is a vacant lot or property on which a
residence couki be buit. The site is located in an area that will fikely remain commercialiindustrial.
Therefore, this potential receptor was not considered further. “

347 Surface Water

The Cooper River is located approximately 1,700 feet upgradient and to the northeast of the site.

Because of the distance to the river, this exposure pathway was not considered for ingestion of surface
water.
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mummm cmmmmm”m
RBSLs for ingastion or dermal contact with surficial soll (RECA, Tabie B6).

(1) A commercial worker has 8 typically sssumed exposurs duration of 25 years and an exposure frequency of 250 days/vear. A
congtruction worker would be expectad 10 have a much lower exposure duration snd exposure frequency basad on the nature
of ufiity or construciion work. The axposure frequency can be assumed 1o be 90 days/vear and fhe exposure duration can be
assumad to be 1 yesar, Mmmphomnbmdmmnmdmm Therefore, the REBSLs for consatruction
workers ara expected to be higher than those for commercial workers.

(2 Naphthalene (Total) combines Naphthalene (8280 vaive) and 2-Methyinaphthalene (8270 value).

As shown in the above table, maximum soil concentrations of constituents do not exceed the RBSLs for
any CoC except dibenzo{a.h) anthracene. The concentrations for dibenzo(a,h) anthracene exceed the
Commercial RBSL for ingestion or dermal contact with surficial soil. However, the RBSLs provided in the
RBCA Guidance assume that a commercial worker will have an exposure duration for 25 years having an
exposure frequency of 250 days per year. A construction worker would be expected to have a much
lower exposure duration and exposure frequency based on the nature of utiity, construction, or
remediation work. The exposure frequency can be assurmed to be 80 days/year or less and the exposure
duration can be assumed to be 1 year or less. These assumptions are based on the nature of typical
utiiity-type work.  Furthermore, the maximum source concentrations of dibenzo(a,h)anthracene detected
in sois barely exceed the above RBSLs (probably occuning because the laboratory reporting limit, or
practical quantitation fimit, siightly exceeds the RBSL).’ Therefore, dibenzo(ah)anthracene is not
considered a threat to a construction worker in a utifity french. A construction worker ingesting or
contacting impacted soil is not considered at-risk and the dermal/ingestion pathway is not considered for
further analysis.

322 ingestion, Dermail Contact, or Inhalation of Vapors from Groundwater for a
Construction Worker in a Utllity Trench

An sdditional completed pathway for construction workers is BTEX, naphthalene, and MTBE in the
groundwater possibly exposing the workers to CoCs while working in a utifity trench. The construction
worker's potential exposure to groundwater containing any of these CoCs was assumed to consist of
three pathways: dermal contact, incidental ingestion, and inhalation of volatiles.

323 Calculation of Groundwater RBSLs Protective of a Construction Worker in a Utility
Trench

Groundwater RBSLs provided by SCDHEC are for ingestion only; therefore, RBSLs were calculated for
the additional pathways of dermal contact, incidental ingestion, and inhalation of volatiles.

Groundwater RBSLs for the construction worker were calcutated for three pathways: dermal contact,

incidental ingestion, and inhalation of volatiles. A target cancer risk of 1 x 10® and a target hazard
quotient of 1 were used in the calculations. Standard defaults were used when avallable and applicable
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% a construction worker. When no standard parameters were avallable, conservative assumptions were

used. Where possible, site-specific pamameters were used for site condifions. For all pathways, the

exposure frequency was assumed to be 90 days/year and the exposure duration was assumed to be
1 year. These assumptions were consiiered consarvative based on the nature of utility work.

The dermal contact RBSLs were calcudated using procedures in Risk Assessment Guidance for
Superfund, Volume [. Human Heslth Evaluation Manual, Suppiemental Guidance, Dermal Risk
Assessment, Interim Guidance (USEPA Peer Consuftation Workshop Draft, 1998). Based on expected
limited contact with groundwater, the event frequency was assumed fo be one event/day and the event
duration was assumed to be 1 hourlevent. The skin surface area available for contact was 4500 cm?,
based on one-fourth the skin surfsce area given in the risk assessment guidance document for a
swimming adult.

The incidental ingestion RBSLs were calculated using the equation given in Risk Assessment Guidance
for Supesfund, Volume I. Human Health Evaluation Manual (interim Final), EPA/540/4-89/002 (EPA
1989). An incidental ingestion rate of 0.01 L/day was assumed based on a fraction (12.5 percent) of the
incidental ingestion rate for a wading aduit {0.01 L/hr), considered for an 8-hour work day. The incidental
ingestion rate for wading adults is given in Supplemental Guidance to RAGS: Region 4 Bulletins, Human
Health Risk Assessment (USEPA Region 4, 1995).

The inhalation RBSLs were calcuiated using equations given in the ASTM Standard Guide for Risk-Basad
Corrective Action Applied to Pefroleum Release Siles, Designation £ 1739-95e1 (1997).

The following table summarizes the calculated RBSLs for the ahalyzed pathways and shows the
. minimum RBSL, regardiess of the pathway {see calculations in Appendix D).

Dermal Incidental
RBSL ingestion
{mg/l) |RBSL (mglL)

" [Benzene 0.85 88.52
Toluene 2388 5677.78
Ethylbenzene 6.05 2838.89
Xylones 10233 | 56777.78
Naphthalenes 1.63 1135.56
[wTBE 25.92 141.94

Note:* No inhalation reference dose is avaiiable for xylenes; therefore, no inhatation RBSL can be calculated.
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Basad on the above table of calculated RBSLs, benzene, toluene, and MTBE in the groundwater pose a

risk to a constuction worker exposed to groundwater. Effiybenzene, xylene, and naphthaiene
concentrations in groundwater do not pose a threat to the construction worker, '

324 Risk From Soil Leaching to Groundwater for a Construction Worker in a Utility
Trench '

The Soil Leachability Mode! was used to calculate SSTLs for the establishment of soit cleanup critaria for
benzene, toluene, ethylbenzene, xyienes, and naphthalene in soil. S?he-spedﬁcparameketswere used
when available; otherwise, values were estimated from the charts on pages C2 through C5 of the
SCDHEC guidance document, Risk-Based Cormective Action for Petroleumn Releases, January 5, 1988.
Grain size analysis of a representative vadose soil sample (SB-12 from 2 to 3 feet bis), showed that the
soil contained 88 percant sand and 7 percent clay. The calclated RBSLs for a construction worker
possibly ingesting, coming in contact with, or inhaling volatiles from the groundwater were used for
calculating the SSTLs shown below. Appendix D presents the calculations for the modet,

Maximum Greater
Chemical of Concern gg.:.l'_"i""""'g Onstto Soll " than
mgha) | concentration {mg/kg) | the SSTL
Benzene 0.2 : 120 Yes
Ethylbenzene 145 560 ‘Yes
Toluene ' 1" 360 Yes
Xylenes 686 2200 Yes
Naphthatenes 24 217 Yes

Because the maximum soil concentration of benzene, ethylbenzene, toluene, xylene, and naphthalene
found during the sife assessment exceeds the calculated SSTLs for these CoCs, the construction worker
is considered at-risk if exposed o groundwater leached through the impacted soil.

325 inhalation of Volatiles from Soil for a Construction Worker in a Utility Trench

RBSLs for a consfruction worker in a trench inhaling volatile vapors from soil were caiculated. The
calculations are provided in Appendix D. The inhatation RBSLs were calculated using equations given in
the ASTM Standard Guide for Risk-Based Comactive Action Apphed fo Pefroleum Release Sites,
Designation E 1739-95E1 (1997). | |
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The following table summarizes the calculated RBSLS for the analyzed pathway:
Chemical of Concern Inhalation SSTL Fpenidyi) Groatar
(mgfkg) Concantration (mgfkg) | the SSTL
Benzene 7,853 120 No
Ethylbenzene 226,430 360 No
Tolene 85,887 560 No
Xyienes® NA 2200 NA
Naphthalenes 3,123 218 No

Note: * No inhalafion referance dose is available for xylenes; therefore, no inhakafion RBSL can be calculated.

Based on the above table, tha canstruction worker exposed to subsurface soil is not at risk if inhafing
benzene, toluene, ethylbenzene, xylenes, or naphthalenes volatilizing from the soil.

R5001007
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'ﬂﬁfoﬂawhlgtable summrizesmecalcdatedssnsgmdingtomeda(forexposum)and exposure
pathway for the CoCs that may be a threat to the identified receptor construction worker in an onsite utility

trench.
Nodia Exposure CoC Unit SSTL “Maximum Greater
{for exposure) Pathway Onslte than
Concentration SSTL?
Derma! contact,
Groundwater rhagon Benzene mg/l. 015 26 Yes
ingestion {"\ s
FEthylbenzene | moiL 5.38 38 Yes
MTBE 2592 33 Yes
= B e s = i et
Demat or ;
Soll fom incidental Benzene mg/kg 0.2 120 Yes
grouncwater) Ingestion '
Volatifization or
Soll om ol Benzene mgfkg 0.2 120 No
groundwater)
Ethylbenzene 14.5 560 No
Toluene 11 360 No
Xylenes | mg/kg 686 2200 No
Naphthalenes | mgfkg 24 218 No

The above SSTLs should be used for establishing cleanup levels at the site.

34

RECOMMENDATIONS FOR FURTHER ACTION

v

ol

Corrective action is required at Site 26. The benzene, ethylbernzene, and MTBE in groundwater are
above the selected minimum SSTLs calculated for a construction worker. in addition, the SSTLs for soil
leaching to groundwatar are exceeded for benzene, toluene, ethylbenzene, xylenes, and naphthalenes;
therefore, comractive action is necessary. The goal of comective action is to prevent an impact to the
identified potential receptor (the consfruction worker in an onsite utility trench).
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TABLE 1

WATER LEVEL AND SURVEY DATA

SITE 25, BUILDING 1346

ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

TOCelL Well Total | Well Sceen | Water Lave! Groundwater
Monitoring Well Northing Easting (feet) Depth (feet) | Depth (faat) | BTOC (feet) { Elevation {feet)
609002 - 373661.0421 2318340.847 7.83 12.0 1-11 5.49 2.34
609004 - 373737.5122 2318446.267 7.54 13.0 2-12 342 412
CNC25-MWO1 373880.6929 2318417.096 7.90 12.0 1-11 3.58 432
CNC25-MW03 373506.6288 2318190.059 7.40 13.0 2-12 5.87 1.53
CNC24-MWO04* 373760.4013 2318182.343 8.00 13.0 2-12 n/m n/m
CNC25-MW05 373687.9653 2318295.297 8.02 13.0 2-12 5.46 2.56
CNC25-MWO06 373677.0889 2318284.952 7.92 27.0 16-26 5.98 1.94
CNC25-MWO07 373696.3178 2318103.999 7.41 13.0 2-12 6.44 0.97
CNC25-MW08 373978.0111 2318287.141 7.60 13.0 2-12 3.85 3.75
Notes:

Waler level measurements were taken on September 11, 1999, and are tide-synchronous (MWOSE is a deep well}.
CNC25-MWO02 not sampled (full of sediment)
TOCeL -- top of casing elevation

BTOC -- below top of casing

* Site 24

n/m-- not measured




TABLE 2

GROUNDWATER FIELD MEASUREMENTS
SITE 25, BUILDING 1346
ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

.. . Dissolved
Date Purge Volume Conductivi Turbidi

Well 1.D. Sampled met;\god (gallons) Temp. (° C) PH (umhoslcmt? (NTU)ty ?:E;E;‘
CNC25-M01 098/21/99 PP 4.5 259 6.50 1.04 * o.21
CNC25-M03 09/12/98 PP 4.0 29.9 5.08 1.23 25 1.43
CNC25-M04 09/13/99 PP 35 286 6.00 2.03 <1 1.22
CNC25-M05 09/21/99 PP 6.0 29.7 5.33 0.269 <1 5.45
CNC25-M06 09/12/99 PP 10.0 257 6.47 5.72 27 167
CNC25-M07 09/21/99 PP 4.0 292 5.33 0.686 <1 5.88
CNC25-M08 09/12/99 PP 4.0 28.7 5.36 2.40 35 1.53

609002 09/21/99 PP 4.0 26.0 6.70 4.09 3 0.1

609004 09/21/99 PP 5.0 26.6 6.45 0.98 75 1.77

Notes:

PP - Peristaltic pump, low flow technigue
umhos/cm - micro mhos per centimeter
NTU - Nephelometric tyrbidity units
mg/L - milligrams per liter

* .. instrument malfunction; water visuatly clear




TABLE 3

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS
SITE 25, BUILDING 1346
ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Dissalved

Carbon

Nitrogen/

Date Alkalinity L Sulfide Ferrous lron Nitrite Manganese Sulfate Methane

Well 1.D. Sampled | 009" | oy, | Dioxide img/L) img/L) (mg/L) (mg/L) Nitate 1 ngie | were

P (mg/L) 9 img/L) g 8 g 9 {mgiL)* 9 9
4400
- 0.30 , . . . .

CNC25-MWO1 09/21/99 562 300 Q.00 3.30 0.126 0.0 0.29 160 6000 (D)

CNC25-MWO0b 098/21/99 0.60 1386 388 0.1 3.30 Q.000 0.4 <0.050 40 3500
' ’ ’ ’ ) ’ 4400 (D}

CNC25-MWQ7 09/21/99 0.30 63 204 0.00 0.17 0.047 0.1 0.186 160 6.5
Notes:

mg/L - milligrams per liter

ug/l -

micrograms per liter

* fixed-base laboratory analysis
D - laboratory duplicate




TABLE 4

SUMMARY OF SOIL BORINGS AND SOIL VAPOR SCREENING
SITE 25, BUILDING 1346
ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
[PAGE 1 of 2]

Sail Boring Sample Sample Soil Sample Soil Total Sample Interval
Location Identification Lithology Condition Sample Boring Maximum
Depth Depth OVA Reading
{feet) {feet) (PPM)
CNC25-B01 | 255FB0O10506 Sandy Clay Moist 05-06 12 3,000
CNC25-B02 255FB020203 Sandy Clay Moist 02-03 12 5
CNC25-B03 | 25SFB030405 Silty Clay Moist 04-05 11 19
CNC25-B04 | 25S5FB040203 Sandy Clay Moist 02-03 8 0
CNC25-B05 | 25SFB050405 Sandy Clay Moist 04-05 11 80
CNC25-B06 | 255FB060405 Silty Clay Moist - 04-05 12 1,120
CNC25-B07 25SFB0O70607 Sandy Clay Moist 06-07 12 260
CNC25-B08 | 25SFB080304 Silty Clay Moist 03-04 11 140 O
CNC25-B09 25SLB090304 | Sandy Silty Clay Motst 03-64 8 106
CNC25-B10 | 2551LB100102 Silty Clay Moist 01-02 8 4 B60
CNC25-B11 25518110203 Clayey Sand Moist 02-03 8 1,610
CNC25-B12 2551 B120203 | Silty Sandy Clay Moist 02-03 8 4,790
CNC25-B13 2551LB130203 Clayey Sand Moist 02-03 8 4,300
CNC25-B14 | 25SLB140304 Sand Moist 03-04 8 820
CNC25-B15 255t B150304 Sand Moist 03-04 4 150
CNC25-B16 | 255LB160304 Sandy Clay Moist 03-04 4 250
CNC25-B17 | 255LB170304 Sandy Clay Moist 03-04 4 4,900
CNC25-B18 25SFB 180405 Silty Clay Moist 04-05 12 110
CNC25-B19 25SFB190304 Siity Clay Dry 03-04 8 0

ASHRY..



TABLE 4

SUMMARY OF SOIL BORINGS AND SOIL VAPOR SCREENING
SITE 25, BUILDING 1346
ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
[PAGE 2 of 2]

Soil Borings B0S - B17 were completed for fixed-base laboratory analysis.
OVA - organic vapor analyzer equipped with a flame ionization detector
PPM - parts per million

Soil Boring Sample Sample Soil Sample Soil Total Sample Interval
Location Identification Lithology Condition Sample Boring Maximum
Depth Depth OVA Reading
{feet) {feet) (PPM)
CNC25-B20 | 25SFB200405 Sandy Clay Dry to Moist 04-05 8 2410
CNC25-B21 2558FB210506 Sandy Clay Maist 05-06 8 60
CNC25-B22 | 258FB220607 Clayey Sand Moist 08-07 8 0
- CNC25-B23 | 25SFB230607 Silty Clay Moist 06-07 12 7
CNC25-B24 | 25SFB240607 Sandy Clay Moist 06-07 8 0
CNC25-B25 | 255FB250506 Sandy Clay Moist 05-06 8 0
CNC25-B26 | 25SFB260405 Clayey Sand Moist 04-05 8 0
CNC25-B27 | 25SFB270304 Sandy Clay Moist 03-04 8 190
CNC25-B28 | 25SFB280304 Clayey Sand Moist 03-04 8 0
Notes:




TABLE 5

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL

SITE 25, BUILDING 1346

ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

mé&p-
Benzene Toluene |Ethylbenzene| Xylene o-Xylene | Naphthalene DRO
Sample LD, {ug’/kg) (ug/kg) (ug/kg) (ugikg) {ug/kg) {ug’kg) {mg/kg)

25SFB010506 4786 E 14787 E 4368 E 15960 E 6605 E 1515 E 290
25SFB020203 ND ND ND ND ND ND ND
25SFB030405 ND ND ND ND ND ND ND
255FB040203 ND ND ND ND ND ND ND
25SFB050405 80.0 ND 405 ND ND 54.0 4 ND
255FB0B0405 ND ND ND ND ND ND ND
25S5FB070607 175 825 ND ND ND ND ND
25SFB080304 ND ND ND ND ND ND ND
25SFB180405 ND ND ND ND ND ND ND
255FB190304 3025* 54000 E** 23400 E** | 96800 E** | 40200 E** 5620** ND
255FB200405 768 E 3620 E 1240 E 3950E 1490 E 64.8 51.5
255FB210506 234 203 156 320 99.6 297 J ND
25SFB220506 ND ND ND ND ND ND ND
255FB230607 ND ND ND ND ND ND ND
25SFB240607 "ND ND ND ND ND ND ND
255FB250506 ND ND 5.03J 20.3J 772 ND ND
255FB260405 ND ND ND ND ND ND ND
255FB270304 ND ND ND ND ND ND ND
25S8FB280304 ND ND ND ND ND ND ND

{**10X Ditution)

Sl




SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER

g,

TABLE 6

SITE 25, BUILDING 1346
ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

mé&p-

Benzene | Toluene |Ethylbenzene| Xylene o-Xylene | Naphthalene DRO

Sample 1.D. {ug/L) {ugiL) {ugiL) {ug/L} (ug/L) (ug/L) {mg/L)
25GFB010912 447 56.8 9634 29.0 15.3 ND ND
25GFB020811 ND ND ND ND ND ND ND
25GFB030811 ND ND ND ND ND ND ND
25GFB040508 ND ND ND ND ND ND ND
25GFB050811 631 E 27.6 251 E 141 522 180 4.0*
25GFB060811 ND ND ND ND ND ND ND
25GFB070912 2503 E 185 523 E ND 50.8 30.9 3.0*
25GFB080407 ND ND ND ND ND ND ND
25GFB180512 ND ND ND ND ND ND ND

25GFB190408 | 46500 E** | 33500 E** 5620 E** 17900 E** | 6770 E™ 3420** 17.3"
25GFB200508 2780 E 455 E 183 440 E 228 251 2.0"
25GFB210608 5360 E 166 1420 E B77 E 272 295 4.20
256GFB220708 11.8 ND ND ND ND ND ND
25GFB230912 ND ND ND ND ND ND ND

25GFB240708 ND ND ND ND ND ND 1.34J
25GFB250708 ND ND ND ND ND ND ND
25GFB260508 ND ND ND ND ND ND ND
25GFB270508 6.29 J ND ND ND 8.90J ND ND
25GFB280508 ND ND ND ND ND ND ND

* Gasoline signature

** 10X dilution




TABLE 7

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL

SITE 25, BUILDING 1346
ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

o
e

. ) Ethyl- Xylenes Benzo(a) Benzo(b) Benzolk) Dibenzo{a,h)
B / MTBE B | : .
zz%p::':‘i (ugkg) (‘:r;f:;)e Iﬁ;ﬁ;f benzene (total) anthracene fluoranthene fluoranthene C(I;q::ene anthracene Naphlt;: lene Le!akd
: (wgkg) | (ugke) | (uoika) (ughka) (ugik) ok) (ughg) (ugrkg) | (mafka)
rBsL " None 5 1,622 1,260 42,471 73,084 29,097 2.3E+05 12,998 87,899 210 Nona
CNC25-B09/
255LB090304 <6 52 15 <6 <6 < 400 <400 < 400 < 400 < 400 4 105
CNC25-810¢
255L8100102 < 800 9,100 < 1600 63,000 3,000 < 460 < 460 < 480 < 460 < 460 31,600 347
CNC25-B11/
25SLB110203 <6 6 M <6 14 19 <360 <360 < 360 < 360 < 360 86 125
CNC25-B12/
2581B120203 < 750 120,000 360,000 560,000 2.2E+06 < 430 <430 <430 <430 < 430 217,900 26.2
CNC25-B13/
255LB130203 < 600 5,000 8,400 73,000 160,000 < 400 < 400 < 400 < 400 < 400 80,000 6.2
CNC25-B13/ '
255LB130203D{ <550 10,000 18,000 130,000 300,000 240Y < 400 < 400 < 400 < 400 155,000 104
CNC25-814 /
25518140304 <5 7 12 13 12 < 400 < 400 < 400 < 400 <400 60 4.9
CNC25-B15/
25SLB150304 <6 <6 <6 <6 <6 < 360 < 360 < 360 <360 < 360 <6 5.9
CNC25-B16/
25518160304 <5 8 <6 <5 <5 < 400 <400 < 400 <400 <400 44 6.5
CNC25-B17 /
| 2551.B170304 4,300 32,000 240,000 49,000 250,000 < 400 < 400 < 400 < 400 < 400 18,000 7.4
Notes:
Sample Collection Date: June 10, 1999,
" SCDHEC Risk-Based Screening Levels for sandy soil; depth to groundwater less than 5 feet.
¥ Indicates the presence of an analyte at a concentration less than the reporing limit and greater than the detection limit.
D Indicates a duplicate sample.
* Naphthalene includes Naphthalene {8260 value) and 2-Methylnaphthalene (8270 value} for values in boid.




SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER

TABLE 8

SITE 25, BUILDING 1346
ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

! South Carolina Department of Health and Environmenial Conlrol Risk-Based Screening Levels for groundwaler.
! The RBSL for individual PAH CoC is 10 ug/l. or 25 ug/L for total PAHs. )
) Value represents Total Naphthalene (Method 8260 value for naphthalene plus Method 8270 value for 2-methyinaphthalene).

Concentrations exceedlng RBSL are in bold.

hyl- .
Monitoring Well Benzene Ethyl Toluene Xylenes Naphthalene 8enzo(a) Benzo(b) Benzo(k) Chrysene Dibenzo(a,h) MTBE EDB Lead
Sample No. Date (ugL) benzene (ugiL) (total) (ugiL) anthracene | fluoranthene | fluoranthene (ug/L) anthracene (ug/L) (ug/L) (uglL)
Sampled {ugfL) (ugiL) {ugfL) (ug/L) {ug/L) {ug/L)
RASLM v 5 700 1000 10000 102 10 10" 10 10® 10 @ 40 5 15
CNC25M-01
<5 <§ <5 < < < 0
25GLMO0101 | 09/21/99 3 5 10 <10 <1 <10 <10 <5 <5 3.9
CNC25M-03
5 <5 <5
25GLMO0301 09/12/99 © <5 <5 <10 <10 <10 <10 <10 <5 <5 <1.4
CNC25M-04
25GLM0401 | oarame | <O <5 <5 <5 <5 <10 <10 <10 <10 <10 <5 <5 | <1.09
CNC25M-05
25000 3000 3500 12 13 10 10
25GLMO501 09/21/99 0 000 760 < < <10 <10 <10 33000 | <280 73
CNC25M-05
26000 3200 38000 13000 13) <10 <10 <10 <1 <1 <
25GLMO501D | 09/21/99 848 0 0 33000 250 7
CNC25M-06 R
<5 < < 10 0- 1 .
25GLMOB01 09/12/99 5 5 <5 <§ < <1 <10 <10 <10 220 <5 <1.09
CNC25M-07
25GLM070% 09/13/99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5 <5 <1.09
CNC25M-08
< < <
25GLM0801 | 09r12/99 3 5 5 <5 <5 <12 <12 <12 <12 <12 <5 <5 <13
609002
<5 <5 <5 < < <10 <10 <1 <10 <10 <5 <5
25GLX0201 | 09/21/99 5 5 0 16
609004
<5 <5 < 12 2 <12
25GLX0401 | 09/21/99 5 <5 <8 < <1 1 <12 <12 130 <5 5.5
Notes:




TABLEQ

CURRENT LAND USE - POTENTIAL RECEPTORS AND PATHWAYS WITHIN 1,000-FOOT RADIUS

SITE 25, BUILDING 1346

ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Pathway , Data
Media Exposure Selected for Exposure point or Reason Requirements
(for Route Evaluation? for (If pathway
exposure) {Yes or No) Non-Selection selected)
Air Inhalation No No volatilization to enciosed
space.
Explosion No No explosion hazard.
Hazard
Ground-Water | Ingestion No No water supply well ’
downgradient. RBSLs for
Dermal Contact No All water is supplied by city. construction
However, construction worker exposed
Volatile No worker could be exposed to to groundwater.
Inhalation groundwater in utility trench.
Surface Ingestion No
Water Cooper River is 1700 feet to
Dermal Contact No the east (upgradient).
Voiatile No No complete pathway.
Inhalation
Surficial Soil Ingestion No
No impacted surface soil.
Dermal Contact No Asphalt and concrete cover
impacted soil.
Volatile No
inhalation
Leaching to No
Groundwater
Subsurface ingestion No
Soil Construction worker in a
Dermal Contact No utility trench could be
exposed to contaminated
Volatile No soil and soil vapors.
Inhalation
Sandy soils; groundwater is
Leaching to No shaliow: ~5 feet bis.
Groundwater |




TABLE 12

FUTURE LAND USE - POTENTIAL RECEPTORS AND PATHWAYS WITHIN 1,000-FOOT RADIUS
SITE 25, BUILDING 1346

ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Pathway Data
Media Exposure Selected for Exposure point or Requirements
(for Route Evaluation? Reason for (If pathway
exposure) {Yes or No) Non-Selection selected)
Air inhalation No No volatilization to
enciosed space.
Explosion No No explosion hazard.
Hazard
Ground-water tngestion Yes No water supply well
downgradient. RBSLs for
Demal Yes All water is supplied by construction
Contact city. worker exposed
Yes However, construction to groundwater.
Volatile worker could be exposed
Inhalation to groundwater in utility
trench.
Surface Ingestion No
Water Cooper River is 1700 feet
Dermal No to the east (upgradient).
Contact
No No complete pathway.
Volatile
Inhalation
Surficial Soil ingestion No
Ne impacted surface soil.
Dermal No Asphalt and concrete
Contact cover impacted soil.
No
Volatile
Inhalation
No
Leaching to
Groundwater
Subsurface ingestion Yes Construction worker in a
Soil utility trench could be
Dermal Yes exposed o contaminated
Contact s0il and soil vapors.
Yes
Volatile Sandy soils; groundwater
{nhalation is shallow: ~5 feet bls.
Yes
Leaching to

Groundwater
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UST Assessment Report for UST NS1346
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South Carolina Department of Heaith and Environmental Control (S.C.D.H.E.C.)
Underground Storage Tank (UST) Assessment Report

—

Submit Completed Form to:
: UST Regulatory Section
Date Recetved SCDHEC
2600 Bull Street
State Use Only Columbia, South Caroiina 26201
Teiephone (803) 734-5331

I OWNERSHIP OF UST(S)

s

Agencv/Owner:_Southern Division. Naval Facilities Engineering Command. Caretaker Site Office

Mailing Address: P.QO. Box 190010

Citv.:  N. Charleston State. SC Zip Code: 29419-9010

Area Code: 803  Telephone Number:  743-9985  Contact Person: LCDR Paul Rose

1 SITE IDENTIFICATION AND LOCATION

| Site LD. #: 01782
Facility Name: Charleston Naval Base, NS 1346
Street Address: South Hobson Avenue
City: North Charleston, 29405-2413 County: Charleston

III CLOSURE INFORMATION

—— e ——————— —

Closure Started: 8 May 1996 Closure Completed: 21 May 1996
N fUSTs Cl :

N/A SPORTENVDETCHASN

Consultant UST Removal Contractor

IV. CERTIFICATION (Read and Sign after completing entire submittat)

———ee
{ contify that | hurve persomily examited and s fernitiar with the sfermaon mbritied m this end all wiached ORI w0 that Yreed 0n my inguiry of hase individuals resy for

1his infermanon, | belisve that the sbrmtted mformation & (g, Socwrme By CREplas,

Name (Type or Print)

Signature




=

eI

—

V. UST INFORMATION

Tank | | Tank2| Tank3| Tank4| Tank 5| Tank6
Product............cooooiiieii Waste O
Capacity.......ccccoviviieiii e oal
AL ..o > W years
Construction Material.......................... Steel
Month/Year of Last Use...................... Ukaown
Depth (ft.) To Base of Tank................... g
Spill Prevention Equipment Y/N........ N
Overfill Prevention Equipment Y/N... ..... N
Method of Closure  Removed/Filled..... R
Visible Corrosion or Pitting  Y/N........ N
Visible Holes YN oo N

Method of disposal for any USTs removed from the ground (attach disposal manifests)

UST NS 1346 was removed, drained and cleaned. It was then cut up for recycling

as scrap metal (see Attachment III). Asphalt removed during excavation was
disposed of as construction debris.

Method of disposal for any liquid petroleum, sludges, or waste waters removed from the
USTs (attach disposal manifests)

Residual waste oil was pumped into 55 gallon drums and disposed of by Tri-State
Steel Drum, Inc., P.O. Box 9, Graysville, GA 30726. See Attachment IT1,
manifest number 13107, paragraph 28d.

If any corrosion, pitting, or holes were observed, describe the location and extent for each
UST

UST NS 1346 was found in good condition. It had no visible holes or leaks. Its
exterior surface covered with a protective coating.




VIL

VI. PIPING INFORMATION

Tank ! | Tank2| Tank3| Tank4| Tank$| Tank6
. . Steel

Construction Material..............cc..ocoooeeneien..

) _ N/A*
Distance from UST to Dispenser.......................
Number of Dispensers..........c.occoecovociiieienn, Niar
Type of System P/S........c.ooiiiiiiiee N/A
Was Piping Removed from the Ground? Y/N.... Y
Visible Corrosion or Pitting Y/N..................... N
Visible Holes Y/N.......c..ocooiiiiiiiii N
AGC.oii e <20 years

*UST 1346 was a waste oil tank. Two

pipe runs of 9' and 110 delivered waste oil from floor drains in the maintenance
garage to the tank via gravity flow. The tank was emptied periodically by
suctioning into a waste oil collection truck.

If any corrosion, pitting, or holes were observed, describe the location and extent for each
line.

The mechanical joint above sample UST 1346-6 was found to be loose. This loose
connection was responsible for leakage and the mild petroleum odor noted on Site
Map 2 of Attachment L.

BRIEF SITE DESCRIPTION AND HISTORY

Building 1346 was formerly an automobile service station and mini-market. UST
1346 was a 560 gallon regulated waste oil tank, # 01782. It was located under the
asphalt parking lot on the west side of the building, adjacent to the service bay
doors. There are other tanks on the east side of Building 1346, but they are to be
worked at a later date.

The waste oil tank was fed by two drain pipe runs from the garage area. For
explanation purposes these have been denoted as “A” and “B.” Pipe run A was
three inches in diameter and approximately mne feet long. Pipe run B was two
inches in diameter and approximately 110 feet long.



VII. SITE CONDITIONS

A Were any petroleum-stained or contaminated soils found in the UST
excavation, soil borings, trenches, or monitoring wells?

If yes, indicate depth and location on the site map. X*
[* North half of tank excavation |

| B. Were any petroleum odors detected in the excavation, soil borings,
trenches, or monitoring wells?

If yes, indicate location on site map and describe the odor (strong, mild,
etc.) X

C. Was water present in the UST excavation, soil borings, or trenches?

If yes, how far below land surface (indicate location and depth)? X
78" below GSL. 6" deep

D. Did contaminated soils rematn stockpited on site after closure?
If yes, indicate the stockpile location on the site map. -

Name of DHEC representative authorizing soil removal: X
See Note 1.

E. Was a petroleumn sheen or free product detected on any excavation
or boring waters?

If yes, indicate location and thickness. X

Note 1: The contaiminated soil is located at Bldg 1346. Per conversation with DHEC, Mr. Tim
Mettlen, and Mr. Gabriel Magwood of SouthDiv, the entire naval complex is considered the site.




IX. SAMPLE INFORMATION
S.C.D.HE.C. Lab Certification Number 10582
Samiple # Location Sample Type{ Depth* || Date/Time of || Collected OVA#
(Soil/Water) Collectionf By
UST 1346-]| South end of pit, at tank end. || Soit 7 5/10/96 @ § Bruce Not taken.
1. 11:10AM || Murrav
e e
UST 1346-| North end of pit, at tank end. | Soil 7 5/10/9%6 @ || Bruce Not taken.
2. 11:20AM || Murray
UST 13461 South end of pit, under tank || Water T 5/10/96 @ | Bruce Not taken.
3 _ 11:30AM || Murray
UST 1346 Pipe B, 18" below coupling. | Soil 5 5/13/96 @ | Bruce Not taken.
6. 2:45PM || Murrav
UST 1346-] Pipe A, 18" below elbow. Soil 5 5/14/96 @ | Bruce Not taken
7. 2:35PM || Murray
—_ — — —
UST 1346- Pipe B, 18" below coupling. || Soil 5 5/15/96 @ || Bruce Not taken.
8. 10:45AM L) Murrav
e
UST 1346+ Pipe B, below pipe coupiing || Soil s 5/16/96 @ || Dennis Not taken.
9. 12:15PM || Hall
UST 1346-]| Pipe B, below pipe coupling {| Soil 44" 5/16/96 @ |} Dennis Not taken.
10. 2:00PM || Hall
UST 1346-|| Pipe B, below pipe coupling || Soil 4 5/17/96 @ | Dennis Not taken.
11, 11:00 AM || Hall
UST 1346 Pipe B, below Y coupling Soil 4 5/20/96 @ (| William Not taken.
12. 11:10AM || Nesbit
UST 1346 Pipe B, below pipe coupling || Soil 4 572096 @ | William Not taken.
13. 12:4SPM || Nesbit

* = Depth Below the Surrounding Land Surface




X. SAMPLING METHODOLOGY

Provide a detailed description of the methods used to collect and store (preserve) the
samples.

After the removal of UST 1346, soil and ground water samples were taken. Soil samples
from the tank pit were taken from native soils at the bottom of the excavation, 84 inches below
land surface, as shown in Site Map Numbers 2 and 3. Soil samples from the two drain pipe runs
(identified as A and B) were taken from beneath the pipe couplings in the locations indicated on
Site Maps 2 and 3. The depths of these samples are documented in section IX of this report.

Sampling was performed in accordance with SC DHEC R.61-92 Part 280 and SC DHEC
UST Assessment Guidelines.

The samples are identified as follows:

Detachment Charleston  General Engineering Labs

Soil ... UST 1346-1 = SPORT - 0033-1
Soll . UST 1346-2 = SPORT - 0033-2
Ground Water ..................... UST 1346-3 = SPORT - 0033-3
SOU..o e, UST 13466 = SPORT - 0036-1
SO UST 1346-7 = SPORT - 0036-2
SOM. ..o, UST 1346-8 = SPORT - 0037-1
SOUl oo UST 13469 = SPORT - 0041-1
SOl o UST 1346-10 = SPORT - 0041-3
SOoLl oo UST 1346-11 = SPORT - 0043-1
Soil .o, UST 1346-12 = SPORT - 0048-1
SOt o, UST 1346-13 = SPORT - 0048-2

Sample containers were prepared by the testing laboratory. The grab method was utilized
to fill the sample containers leaving as little head space as possible. The samples were marked,

logged, and immediately placed in coolers packed with ice to maintain an approximate
temperature of 4° C.

The samples remained in the custody of SPORTENVDETCHASN until they were

transferred to General Engineering Laboratories for analysis as documented in the attached Chain-
of-Custody Record.




XI. RECEPTORS

Yes

No

—

Are there any lakes, ponds, streams, or wetlands located within 1000 feet
of the UST system?

If ves. indicate tvpe of receptor, distance, and direction on site map.

Are there any public, private, or irngation water supply wells within 1000
feet of the UST system?

If ves. indicate tvpe of well. distance, and direction on site map.

Are there any underground structures (e.g., basements) located within 100
feet of the UST system?

If ves. indicate the type of structure. distance, and direction on site map.

Are there any underground utilities (e.g., telephone, electricity, gas, water,
sewer, storm drain) located within 100 feet of the UST system that could
potentially come in contact with the contamination?

[*sewer |
If ves. indicate the tvpe of utility, distance, and direction on the site map.

Xt

Has contaminated soil been identified at a depth of less than 3 feet below
land surface in an area that is not capped by asphalt or concrete?

If yes, indicate the area of contaminated soil on the site map.




Attachment [
SITE MAP

You must supply a scaled site map. It should include all buildings, road names, utilities, tank and
pump island locations, sample locations, extent of excavation, and any other pertinent
information.

Site Maps 1, 2, and 3
Photograph
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Attachment II .

You must submit the laboratory report and chain-of-custody form for the samples. These samples
must be analyzed by a South Carolina certified laboratory.

ANALYTICAL RESULTS

Certified Analytical Results
Chain-of-Custody




GENERAL ENGINEERING LABORATORIES

Meeting todavy’'s needs witll ¢ VINEGT [or toiorrow,

CERTIFICATE OF ANALYSIS

Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contact: M. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00196 Repart Date: May 21, 1996 Page 10of4
Sample ID : SPORT-0033-1
LabiD : 9605183-01
Marrix : Soil
Date Collected : 05/10/56
Date Received : 051056
Priority : Routine
Collector : Client
Parameter Qualifier Resuit DL RL Units DF Anailyst Date Time Batck M
. Yolatile Organics
BTEX -4 items
Benzene U 0.00 1.00 200 ugkg 1.0 RMB (5/13/96 1851 84449 1
Ethylbenzene U 0.00 1.00 200 ug/kg 10
 Taluene U 0.00 1.00 200 ug/kg 1.0
Xylenes (TOTAL) u 0.00 1.00 4.00 ugkg 1.0
Naphthalene u 0.00 1.00 2.00 ugkg 1.0
Extractable Organics
Polynuciear Aromatic Hydrocarbons - {6 items
Acenaphthene U 0.00 664 1330 ug/kg 40 BDG 05/15/96 1923 84649 2
Acenaphthylene U 0.00 664 1330 ug/kg 40
Anthracene u 0.00 664 1330 ugkg 40
Benzo(a)anthracene §) 0.00 664 1330 ugkg 40
Benzo(a)pyrene U 0.00 664 1330 ug/kg 4.0
Benzo(b)fluoranthene §) 0.00 664 1330 ug/kg 40
Benzo(ghi)perylene u 0.00 664 1330 ugkg 4.0
Benzo(k)fluoranthene U 0.00 664 1330 ugkg 40
Chrysene u 0.00 664 1330 ug/kg 40
Dibenzo(ah)anthracene U 0.00 664 1330 ugkg 40
Fluoranthene U 0.00 664 1330 ugkg 40
Fluorens U 0.00 664 1330 ugkg 40
Indeno(1,2,3-c,d)pyrens u 0.00 664 " 1330 ug/ke 40
Naphthalene U 0.00 664 1330 ug/kg 4.0
Phenanthrene ‘] 0.00 664 1330 ugkeg 40
Pyrene U 0.00 664+ 1330 ug/kg 40
Metais Analysis
Mezcury I 0.0692 0.00206 0200 mgkg 1.0 RMI 0511506 2122 84618 A
. Silver ] 136 123 500 ugkg 1.0 NRM 0517096 1934 84697 3
Arsenic 3230 92.1 500 ug/kg 1.0

- TR

PO Box 30712+ Charleston, SC 29417« (803) 556-8171 « Fax (803) 766-1178  %09605183-01*
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CERTIFICATE OF ANALYSIS

l; % GENERAL ENGINEERING LABORATORIES
»

X Meeting today s needs with « vision ror tomorrow.

Client: Supervisar of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charlesion, South Carolina 29405-2106
Contact: Mr, Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC0D196 Repont Date: May 21, 1996 Page 20f4
Sampie [D : SPORT-0033-1
Parameter Qualifier Resnit DL RL Units DF Anaiyst Date Time Batch M
Barium 24400 328 500 ugkg 1.0 -
Cadmium I 195 4.80 250 ugkg 1.0 NRM 05/1796 1934 84697 3
Chromium 13400 295 500 ugkg 1.0
Lead . 72000 559 250 wupkg 10
Selenium ™ 708 250 ug/kg 10
General Chemistry
Total Rec. Petro. Hydrocarbons S60 100 500 mgrkg 1.0 SDW 05/16/96 09500 34767
The following prep procedures were performed:
GCMS Base/Neurrat Compounds TMK 05/14/96 1330 84649 5
Mercury RMI 0571496 1500 84618 6
TRACE FGD 05715096 1530 84697 7
Comments:
A dilution was required for Extractable Organics due to matrix
interference. As a resuit, the detection limits are elevated.
Surrogate Recovery Test Percent% Acceptable Limnits
2-Fluorobiphenyl M610 90.5 (30.0-115.)
Nitrobenzene-d5 M610 801 (23.0-120.)
p-Terphenyl-d14 M610 106. 373-128)
Bromoiluorobenzene BTEX-8250 120. (59.7 - 159.)
Dibromoflucromethane BTEX-8260 920 (740-1238.)
Toluene-d§ BTEX-8260 113, (534 - 163.)
Bromofluorobenzene NAP-8260 120 (59.7-159.)
Dibromofluoromethane NAP-8260 920 (74.0-128)
Toluene-d8 NAP-8260 113. (534 -163))
*9605183-01"

P O Box 30712+ Charleston, SC 29417+ (803) 556-8171+ Fax (803) 766-1178
i
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e Meeting todav’s necds with a vision for tomoerrow.
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversicn
SUPSHIP-Portsmouth Detachment-Env.
. 1899 North Hobson Ave,
North Charleston, South Carolina 29405-2106
Contacr: Mr. Bill Hiers
Project Description: SUPSHIP-Portsnouth Detachment
cc: NPWC00196 Report Date:  May 21, 1996 Page 30f4
Sample ID : SPORT-0033-1
M = Method Method-Description
M1 EPA 8260
M2 EPA 8270
M3 EPA 6010A
M4 EPA 9071
MS EPA 3550
Mé EPA 74T
M7 EPA 3050
Notes:

The qualifiers in this report are defined as follows:

J indicates presence of analyte a1 2 concentration less than the reporting limit (RL) and greater than the deiection limit (DL).
U indicates that the analyte was not detected at a concentration greater than the detection limit,

* indicate that a quality conmol analyte recovery is outside of specified acceprance criteria.

GEL Laboratory Certifications EPI Laboratory Certifications

AL - 41040 AZ - AZ0514 AL - 41050 A7 - A70514
CA - 2089 CT - PH-0169 CA -1-1023/2056 CT - PH-0175
DE - 5C012 FL - EB7156/87294 FL - EB7472/87458 MS - 29417
ME - SCC12 MS -10120 NY - 11502 RI.138
NC-233 NY - 11501 SC- 10582 TN - 02034
RI-135 5C-10120 UT-E-227 VA -00111
TN - 02934 UT - E-251 WA -C2R5 NJ¥ - 75002
*0605183-01*

PO Box 30712+ Charteston. SC 29417~ (803) 556-8171+ Fax (803) 766-1178
-
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CERTIFICATE OF ANALYSIS

Client: Supervisar of Ship Building & Conversion
SUPSHIP-Porsimouth Detachment-Env.
‘ 1899 North Hobson Ave.
North Charleston, South Carolina 20405-2106
Contact: Mr. Bill Hiers

Project Description: SUPSHIP-Portsmouth Detachment
ce: NPWC00196 Repont Date: May 21, 1996 Page 4 0f 4
Sample ID : SPORT-0033-1
GEL Laboratory Certifications EPI Laboratory Certifications
VA -00151 WA -C223 PA -68-485 WV .235

W1 - 999887790

This data report has been prepared and reviewed

in accordance with General Engineering Laboratories

standiard operating procedures, Please direct

any questions to youwr Project Manager, Karen Blakeney at (803) 769-7386.

Analytibal Report Specialist

*9605183-01* P O Box 30712+ Charleston. SC 29417+ (803} 556-8171+ Fax (803) 766-1178
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversien
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave,
North Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
ce: NPWCD0196 Repont Date: May 21, 1996 Page 1of4
Sample [D : SPORT-0033-2
LabID 1 960518302
Marrix : Soil
Date Collecied 1 05/10/96
Date Received : 05/10/96
Priority : Routine
Collector : Client
Parameter Qualifler Resuit DL RL Units DF Apalyst Date Time Batch M
Yolatile Organics
BTEX - 4 items
Benzene U 0.00 2.00 400 ugkg 20 RMAB 05/1496 1330 84449
Ethylbenzene U 0.00 2.00 4.00 ugikg 20
Toluene U 0.00 2.00 4.00 ugkg 20
Xylenes (TOTAL) U 0.00 200 4.00 ugkeg 20
Naphthalene 150 2.00 4.00 ug/kg 20
Extractable Organics
Polynuclear Aromazic Hydrocarbons - 16 items
Acenaphthene u 0.00 650 1320 ugikg 40 BDG 05/1556 2030 84649 2
Acenaphthylene u 0.00 660 1320 ugikg 40
Anthracene U 0.00 660 1320 upkg 4.0
Benzo(a)anthracene U 0.00 660 1320 ug/kg 40
Benzo(a)pyrene U 0.00 660 1320 upkg 4.0
Benzo(b)flucranthens U 0.00 660 1320 ugkg 4.0
Benzo(ghi)perylene U 0.00 660 1320 ugikg 4.0
Benzo(k)fluoranthene U 0.00 560 1320 ug/kg 40
Chrysene U 0.00 660 1320 ugp/kg 40
Dibenzo(a h)anthracene U 0.00 650 1320 ugkg 4.0
Fluoranthene U 0.00 660 1320 ugkg 40
Fluorene U 0.00 650 1320 ugkg 40
Indeno(1.2.3-c.d)pyrene U 0.00 660 1320 ugfkg 40
Naphthalene U 0.00 660 1320 vyke 4.0
Phenanthrene U 0.00 650 1320 uwpkg = 40
Pyrene U 0.00 660 1320 ugkg 40
Metals Analysis
Mercury J 0.0456 000247 0.200 mg/kg 10 RMI 05/1596 2124 84618 |
Silver ] 329 125 500 ugkg 1.0 NRM 05/1796 1938 84697 >
Arsenic 3160 93.0 500 ugkg 10

B

BUATHROEN

P O Box 30712+ Charleston. SC 29417+ {803) 556-8171+ Fax (803) 766-1178 *9605183-02*
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GENERAL ENGINEERING LABORATORIES ()

Meeting todeav’'s needs with u vision ior tomorrow.

CERTIFICATE OF ANALYSIS

Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
ce: NPWC00196 Report Date:  May 21, 1996 Page 20f4
Sample ID : SPORT-0033-2
Parameter Qualifier Resuit DL RL Units DF Analyst Date Time Batch M
Barium 25500 332 500 ug/kp 1.0 -
Cadmium J 718 485 250 ugfkg 10 NRM 05/17/96 1938 84697 3
Chromium 11600 298 500 ugikg 1.0
Lead . 60700 565 250 ugkg 1.0
Selenium 605 715 250 ug/kg 1.0
Geaeral Chemistry
Total Rec, Petro, Hydrocarbons 1100 100 500 mgikg 1.0 SDW 05/16/96 0900 84767 4
The following prep procedures were performed:
GC/MS Base/Neurral Compounds TMK 05/14/96 1330 84649 5
Mercury RMI 0514096 1500 84618 6
TRACE FGD 05/15/96 1530 84697 7
Comments:
A dilution was required for Extractable Organics due to matrix
interference. As aresuit, the detaction lirnits are elevared.
Surrogate Recovery Test Percent% Acceptable Limits
2-Fluorcbiphenyl Ms610 904 306 -115.)
Nitrobenzene-d5 M610 70.4 {23.0-120.)
p-Terphenyi-d14 M610 196, (373-128)
Bromoflucrobenzene BTEX-8260 98.4 (59.7 - 159.)
Dibromofiucromethane BTEX-8§260 924 (740-128)
Toluene-d8 BTEX-8260 96.0 (534 -163.)
Bromoflucrabenzene NAP-8260 984 (59.7 - 159.)
Dibromofhwromethane NAP-8260 92.4 (74.0-128.)
Toluene-d8 NAP-8260 96.0 (534 -163.)
*9605183-02

P O Box 30712+ Charleston. SC 29417+ {803) 556-8171+ Fax (803) 766-1178
L4 4
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CERTIFICATE OF ANALYSIS
Client: Superviser of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
y 1899 North Hobson Ave.
North Charleston. South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsinouth Detachment
ce: NPWCD0196 Report Date:  May 21, 1996 Page 30f4
Sample 1D : SPORT-0033-2
M = Method Method-Description
M1 EPA 8260
M2 EPA 8270
M3 EPA 6010A
M4 EPA 9071
M5 EPA 3550
M6 EPA 7471
M7 - EPA 3050
Notes:

The qualifiers in this report are defined as follows:

J indicates presence of analyte at a concentration less than the reporring limit (RL) and greater than the detection lirnit (DL).
U indicates that the analyte was not detected at a concentration greater than the detection limit.

* indicate that a quality conuol analyie recovery is outside of specified accepuance criteria.

GEL Laboratory Certifications EPI Laboratory Certifications

AL - 41040 AZ - AZ0514 AL - 41050 AZ - AZD514
CA - 2089 CT - PH-0169 CA -1-102372056 CT - PH-0175
DE - SC012 FL - E87156/87294 FL - E87472/87458 MS -26417
ME - 5C012 MS . 10120 NY -115m2 RI-138
NC.233 NY - 11501 SC- 10582 TN - 02934
RI- 135 SC- 10120 UT-E-227 VA - 00111
TN - 02934 UT - E-251 WA -C25 NI - 79002
*9605183-02*

P O Box 30712+ Charleston. SC 29417+ (803) 556-8171 + Fax (803) 766-1178
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GENERAL ENGINEERING LABORATORIES .

Meeting today's needs with a vision Jar tomorrow.

CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversion

SUPSHIP-Portsmouth Detachment-Env.

1399 North Hobson Ave.

North Charleston, South Carolina 29405-2106

Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWCH0196 Report Date: May 21, 1996 Page 40f 4
Sample ID : SPORT-0033-2

GEL Laboratory Certifications EPI Laboratory Certifications
VA -00151 WA -C223 PA - 68485 WV .235
WI - 999887790

This data report has been prepared and reviewed

in accordance with General Engineering Laboratories

standard operating procedures. Please direct

any questions to your Project Manager, Karen Blakeney at (303) 769-7386.

7(0\/\3./\:\) Mﬂ\!u‘

Analytical Report Specialist

*0605183-02* P O Box 30712+ Charleston. SC 29417« {803) 556-8171+ Fax (803) 766-1178
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CERTIFICATE OF ANALYSIS
Cliens: Supervisor of Ship Building & Conversian
SUPSHIP-Pontsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carotina 29405-2106
Conuact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00196 Repont Date:  May 21, 1996 Page iof4
Sample [D : SPORT-0083.3
LabID 1 9605183-03
Marrix : GroundH20
Daze Collected : 0571096
Date Received : 05/1096
Priority : Routine
Collector : Client
Parameter Quuaiifier Resuit DL RL, Units DF Analyst Date Time Batch M
Volatile Organics
BTEX - 4 items
Benzene 0] 0.00 1.00 200 ugl 1.0 JAC 051496 1047 84612 .,
Ethyibenzene 3] 0.00 1.00 200 ugt 1.0
Toluene u 0.00 1.00 200  ugi 1.0
Xylenes (TOTAL) U 0.00 1.00 400 ugl 1.0
Naphthaiene 1Y) 0.00 1.00 200 ugd 1.0
Extractable Organics
Polynuciear Aromatic Hydrocarbans - 16 items
Acenaphthene U 0.00 200 400 ugl 40 BDG 05/15/96 2216 84576 2
Acenaphihylene U 0.00 2.0 400 uwgh 40
Anthracene U 0.00 200 400 ugd 44
Benzo(a)anthracene u - 0.00 200 400 ugl 4.0
Benzo(a)pyrens U 0.00 200 400  ugi 40
Benzo(b)fluoranthene U 0.00 200 400 ugt 40
Benzo(ghi)perylene U 0.00 200 400 ugl 4.0
Benzo(k)fluoranthene U 0.00 200 400 ugl 4.0
Chrysene U 0.00 200 400  ugA 490
Dibenzo(ah)anthracene U 0.00 20.0 400 uft 40
Flnoranthene U 0.00 200 400 ugl 40
Fluorene U 0.00 200 400 upi 40
Indeno(1.2.3-c,d)pyrene U 0.00 200 4040 el 40
Naphthalene u 0.00 200 400 wuwgl 40
Phenanthrene u 0.00 200 400 ugh 40
Pyrese U 0.00 200 400 o 40
Metals Analysis
Mercury 2.69 0.0148 0500 upd 1.0 RMI 0511456 1718 84619 |
Silver J 6.04 249 100 ugf 1.0 NRM 05/1796 0333 34755 3
Arsenic

191 1.86 100 ugh 1.0

AR

P O Box 30712+ Charleston. SC 29417 (803) 556-8171+ Fax (R03) 766-1178  *9605183-03*
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Pertsmouth Detachment-Env.,
1899 North Hobson Ave.
Narth Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portismonth Detachment
ce: NPWC001%6 Report Date:  May 21, 1996 Page 20f4
Sample ID : SPORT-0033.3
Parameter Qualifier Resuit DL RL Units DF Anpalyst Date Time Batck M
Barjum 1190 0.0663 100  ugd 1.0 T
Cadmium 925 0.0970 500 ugl 1.0 NRM 05/1706 0333 84755 3
Chromium 534 0.596 06 ugl 10
Lead ' 4550 113 500 ugl 1.0
Selenium 266 143 500 ugd 10
Generzl Chemistry
Total Rec. Petro. Hydrocarbons 210 200 200 mgl 1.0 SDW Q5/17/96 1330 84840 4
The following prep procedures were performed:
GC/MS Base/Neutral Compounds TNF 05/1396 1100 84576 5
Mercury RMT 05/1396 1900 84619 6
TRACE FGD 05/16896 1330 84755 7
Comments:
A dilution was required for Exwractable Organics due to matrix
interference, As a result, the detaction limits are elevated.
Surrogate Recovery Test Percent% Acceptable Limits
2-Fluorobiphenyl M610 101, (43.0 - 108.)
Nitrobenzene-d5S M610 112+ (350-111)
p-Terphenyl-dld M610 $8.0 (33.0-125)
Bromoflucrobenzene BTEX-8260 98.4 (80.0- 128.)
Dibromofluoromethans BTEX-8260 90.0 (67.7 - 135.)
Toluene-d8 BTEX-8260 98.0 (768 -122)
Bromofiuorobenzene NAP-8260 984 (80.0-128.)
Dibromofluoromethane NAP-8260 90.0 (67.7-135)
Toluene-d8 NAP-3260 98.0 (76.8 -122.)
*9605183-03* P O Box 30712+ Charleston. SC 29417 » (803) 556-8171+ Fax (803) 766-1178
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
‘ 1899 North Hobsor Ave,
North Charleston, South Carolina 29405-2106
Conract: Mr. Bill Hiers
Project Description: SUPSHIP-Ponsmouth Detachment
ce: NPWC00196 Report Date: May 21, 1996 Page 30f4
Sample ID : SPORT-0G33-3
M = Method Method-Description
M1 EPA 8260
M2 EPA 8270
M3 EPA 6010A
M4 EPA 9070A
M5 EPA 3510
M6 EPA 7470
. M7 EPA 3005
Notes:

The qualifiers in this report are defined as follows:

T indicates presence of analyte st 2 concentration less than the reporting limit (RL) and greater than the detection imis (DL),
U indicates that the analyte was not detected at a concentration greater than the detection Limit.

* indicate that a quality control analyte recovery is outside of specified acceptance criteria.

GEL Laboratory Certifications

EPI Laboratory Certifications
AL - 41040 AZ - AZ0514 AL - 41050 AZ - A70514
CA - 2089 CT - PH-0169 CA - 1-1023/2056 CT - PH-0175
DE - 5CD12 FL - E87156/87294 FL - E87472/37458 MS - 29417
ME - SC012 MS - 10120 NY -11502 RI-138
NC-233 NY - 11501 §C - 10582 TN - 02934
RI- 135 §C-10120 UT-E.227 VA -00111
TN - 02934 UT - E-251 WA .C225 NI - 75002
*9605183-03

P O Box 30712+ Charleston. SC 29417+ (803) 556-8171+ Fax (803) 766-1178




GENERAL ENGINEERING LABORATORIES .

Meeting toduv’s needs with a vision for tantorrow.

CERTIFICATE OF ANALYSIS
Chient: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env,
. 1899 North Hobson Ave.
North Charieston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Porsmouth Detachment
ce: NPWCO0196 Report Dats: May 21, 1996 Page 40f4
Sample ID : SPORT-0033-3
GEL Laboratory Certifications EPI Laboratwry Certifications
VA -00151 WA -C223 PA - 68-485 WV -235 -

WI - 999887750

This datz report has been prepared and reviewed

in accordance with Generel Engineering Laboratories

siandard aperating procedures, Please direct

any questions to your Project Manager, Karen Blakeney at (803) 769-7386.

Analytichl Report Specialist

*9505183-03* P O Box 30712« Charleston. SC 29417« (803) 556-8171 ¢« Fax (803) 766-1178
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00196 Report Date:  May 23, 1996 Page 1o0f4
Sample ID : SPORT-0036-1
LabID 1 9605271-01
Matrix : Soil
Date Collected 1 0571396
Date Received : 0571596
Priority : Routine
Collector : Client
Parameter Qualifier Resuit DL RL Units DF Analyst Date Time Batch M
Volatile Organics
BTEX - 4 items
Benzene U 0.00 1.00 2.00 upkg 10 RLC 0572006 1751 84833
Ethylbenzene U 0.00 1.00 200 ugkg 1.0
Toluene u 0.00 1.00 2.00 ugkg 1.0
Xylenes (TOTAL) U 0.00 1.00 4.00 ugkg 1.0
Naphthalene 130 1.00 200 ughg 10
Extractable Organics
Polynuclear Aromatic Hydrocarbons - 16 items
Acenaphthene U 0.00 166 331 ugfkg 1.0 BDG 0520/96 2033 84824 2
Acenaphthylene u 0.00 166 331 ugig 1.0
Anthracene U 0.00 166 331 ugkg 1.0
Benzo(a)anthracene U 0.00 i66 331 ugkg 1.0
Benzo(a)pyrene U 0.00 166 331 ugkg 1.0
Benzo(b)fluoranthene U 0.00 166 331 ughg 10
Benzo(ghi)peryiens u 0.00 166 331 ugkg 10
Benzo(k)fluoranthene U 0.00 166 331 ugkg 1.0
Chrysene U 0.00 166 331 ugkg 1.0
Dibenzo(a hlanthracene U G.00 166 331 ug/kg 1.0
Fluoranthene U .00 166 331 ug/kg 1.0
Fluorene U .00 166 331 ugkg 1.0
Indeno(1,2,3-c.d)pyrene U 0.00 166 331 uglkg 1.0
Naphthalene 8] .00 164 331 ugkg 10
Phenanthrene U 0.00 166 331 upikg 10
Pyrene U 0.00 166 331 ugikg 1.0
Metals Analysis
Mercury U 000156 0.00210 0.200 mg/kg 10 RMJ 05/17/96 1840 84834 '
Silver U 453 n7 952 ug/ikg 20 WCC 0572096 0944 R4815
Arsenic 2720 177 952 ug/kg 20

AR A o

P O Box 30712 » Charleston. SC 29417 « (803) 556-8171 » Fax (803} 766-1178 %0605271-01*
':.'9 Printed on recveled naner




GENERAL ENGINEERING LABORATORIES .

Meeting toduv's needs with a vision for tomaoreow.

CERTIFICATE OF ANALYSIS

Client: Supervisor of Ship Building & Conversien
SUPSHIP-Ponsmouth Detachment-Env.
1899 North Hobson Ave.
North Charteston, South Carolina 29405-2106
Contacr: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00196 Report Date:  May 23, 1996 Pagé 20f4
Sample ID : SPORT-0036-1
Parameter Quatifier Resuit DL RL  Units DF Analyst Date Time Batch M
Barfum 9140 631 952 ug/kg 20 .-
Cadmium I 109 923 476 ugkg 20 WCC 0522096 0944 84815 3
Chromium 8060 56.7 952 ugfkg 20
Lead ‘ 10200 108 476 ugkg 20
Selenium 5 136 476 ug/kg 20
General Chemistry
Total Rec. Perro, Hydrocarbans 140 100 500

mg/kg 1.0 SDW 051686 (900 84767 4 .

The following prep procedures were performed:

GC/MS Base/Neurrai Compounds TMK 05/1796 1230 84824 5
Mercury RMJ 05/1756 1200 84834 6
TRACE DVW 05/1796 2145 84815 7
Commenis:

A dilution was required for Metals Analysis due to high concentration(s).
As atesult, the detection limits are elevated.

Surrogate Recovery Test Percent® Acceptable Limits
2-Fluorobiphenyl M610 622 (30.0-115.)
Nitrobenzene-d5 Mé610 582 (23.0-120)
p-Terphenyl-dl4 M610 918 (373-128)
Bromofluorobenzene BTEX-8260 938 (59.7 - 159.)
Dibromofluoramethane BTEX.8260 111. (74.0 - 128))
Toluene-d8 ' BTEX-2260 93.1 {534 - 163.)
Bromofluorobenzene NAP-8260 938 {59.7 - 159.}
Dibremofiuoromethane NAP-8260 111, (74.0-128.)
Toluene-d8 NAP-8260 931 (53.4-163.)
*3605271-01* P O Box 30712+ Chartesion. SC 29417 « (803) 556-8171 » Fax (803) 766-1178
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave,
North Charleston, South Carolina 29405-2106
Conact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
ce: NPWCDD196 Repont Date: May 23, 1996 Page 3of4
Sample [D : SPORT-0036-1
M = Method Method-Description
M1 EPA 8260
M2 EPA 8270
M3 EPA 6010A
M4 EPA 9071
M5 EPA 3550
M6 EPA 7471
M7 EPA 3050
Notes:

The qualifiers in this report are defined as follows:

¥indicates presence of analyie ar a concentration less than the reporting limit (RL) and greater than the detection timit (DL).
U indicates that the analyte was not detected at 8 concenration greater than the deection limit

* indicate that a quality control anaiyte recovery is outside of specifiad accepiance criteria.

GEL Laboratory Certifications EPI Laboratory Certifications

AL - 41040 AZ - AZ0514 AL - 41050 AZ - AZD514
CA - 2089 CT - PH-0169 CA -1-1023/2056 CT - PH-D175
DE - 8C012 FL - E87156/87254 FL. - E87472/87458 MS -25417
ME - SCQ12 MS - 10120 NY -11502 RI-138
NC-233 NY - 11501 5C- 10582 TN - 02934
RI- 135 SC - 10120 UT-E-227 VA -00111
TN - 02934 UT-E-251 WA -C225 NJ - 75002
*9605271.01*

P O Box 30712 « Charleston. SC 29417 » (803) 556-8171 » Fax (803) 766-1178
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CERTIFICATE OF ANALYSIS

Cliens: Supexvisor of Ship Building & Conversion
SUPSHIP-Pontsmouth Detachment-Env,
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contact: Mz, Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00196

Report Dae:  May 23, 1996 Page 4of 4

Sample ID : SPORT-0036-1

GEL Laboratory Certifications EPI Laboratory Certifications

YA -00151 WA -C223 PA - 68-485
WI - 509887750

This data report has been prepared and reviewed

in accordance with General Engineering Labaratories

stanclard operating procedures. Please direct

any questions © vour Project Manager, Karen Blakeney at (803) 769-7386.

Analytical Report Specialist

“9605271-01% P O Box 30712 » Charleston. SC 29417 - (803) 556-8171 » Fax (803) 766-1178
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GENERAL ENGINEERING LABORATORIES

Meeting 1nday's needs with a vision for tomarrow.

CERTIFICATE OF ANALYSIS

Clienz: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
, 1890 North Hobsan Ave.
North Charleston, South Carolina 29405-2105
Contact: Mr, Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
ec: NPWC00196 Report Date:  May 24, 1996 Page 10f4
Sample ID : SPORT-0036-2
LabID 1960527102
Marrix : Soil
Date Collected : 05/14/96
Date Received 1 05/15/6
Priority : Routine
Collector : Client
Parameter Qualifier Resuit DL RL Units DF Analyst Date Time Batch M
Voiatile Organics
BTEX - 4 items
Benzene u 0.00 1.00 200 upkg 10 RLC 05720096 1821 84833
Ethyibenzene U 0.00 1.00 200 ugkg 1.6
Toluene u 0.00 1.00 200 ugkg 1.0
Xylenes (TOTAL) U 0.00 1.00 4.00 ug/kg 1.0
Naphthalene U 0.00 1.00 200 ugkg 1.0
Extractabie Organics
Polynuciear Aromasic Hydrocarbons - 16 itemys
Acenaphthene 13) 0.00 162 330 ugkg 10 BDG 05/20096 2106 84824 73
Acenaphthylene U 0.00 162 330 wgikg 1.0
Anthracene U 6.00 162 330 ugkg 1.0
Benzo(a)anthracene U Q.00 162 330 ugkg 1.0
Benzo(a)pyrene U 0.00 162 330 ugkg 10
Benzo(b){luoranthene U 0.00 162 330 ugkg 1.0
Benzo(ghi)perylene u 0.00 162 330 ugkg 1.0
Benzo(k)fluoranthene u 0.00 162 330 ugkg 1.0
Chrysene U 0.00 162 330 ugkg 1.0
Dibenzo(s,h)anthracene U 0.00 162 330 ugkg 1.0
Fluoranthene u 0.00 162 330 ugkg 1.0
Fluorene u Q.00 162 330 ugikg 1.0
Indeno(1,2.3-c.d)pyrens u 0.00 162 330 wugkg 1.0
Naphthaiens U 0.00 162 330 upkg 1.0
Phenanthrene 3] 0.00 162 350 ugikg 1.0
Pyrene U 0.00 162 330 ug/kg 1.0
Metals Analysis
Mercury I 0.005%0 0.00240 0200 mgig 1.0 RMI 051796 1843 84834 )
Silver U 371 242 570 ugkg 20 WCC 0572096 0949 84815 3
Arsenic 414D 180 970 ugikg 20 ’

P O Box 30712 « Charleston, SC 29417 - {803) 556-8171 » Fax (803) 76&-
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
, 1899 North Hobson Ave,
Neorth Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachmesut
ce: NPWCOD196 Report Date: May 24, 1996 Page 20f4
Sample ID : SPORT-0036-2
Parameter Qualifier Resuit DL RL Units DF Analyst Date Time Batch M
Barium 14200 643 970 ugkg 20 L
Cadmium 1 108 941 485 ugkg 20 WCC 052096 0949 84815
Chromium 15700 518 970 ugkg 20
Lead . 6110 110 485 ugkg 2.0
Selenium 636 139 485 ug/kg 20
General Chemistry

Total Rec. Petro, Hydrocarbons 160 100

500 mgkg 1.0 SDW 05/16/86 0500 &4767 4.

The following prep procedures were performed:

GC/MS Base/Neutral Compounds TMK 05/1796 1230 84824 5
Mercury RMJ 05/17/96 1200 B4834 6
TRACE DVW 05/1786 2145 84815 7
Surrogate Recovery Test Percent% Acceptabie Limits

2-Fluorobiphenyl M610 740 (30.0-115)

Nitrobenzene-d5 M610 n2 (23.0-120)

p-Terphenyi-did MS§10 99 (3713 -128)

Bromofluorobenzene BTEX-8260 945 (59.7-159)

Dibromoflucromethane BTEX-8260 114, (74.0-128)

Toluene-d8 BTEX-8260 921 (534-163)

Bromofivorobenzens NAP-8260 94.5 (59.7-159.)

Dibromoflucromethane NAP-8260 114, (74.0-128)

Toluene-d8 NAP-8260 921 (53.4-163.)

M = Method Method-Description

1 EPA 8260

M2 EPA 8270

M3 EPA 6010A

M4 EPA 9071

M3 EPA 3550
*9605271-02* P O Box 30712 » Charleston. SC 29417 « (803) 556-8171 + Fax (803) 766-1178
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.

North Charleston. South Carolina 29405-2106
Contact: Mr. Bill Hiers

Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00196 Report Date:  May 24, 1996 Page 3ofd
Sample [D : SPORT-0036-2
M = Method Method-Description
M6 EPA 7471
M7 EPA 3050

Notes:

The quatifiers in this report are defined as follows:

J indicates presence of analyte at a concentration less than the reporting limiz (RL) and greater than the deteetion limit (DL).
U indicates that the analyte was not detected at a concentrarion greater than the detecrion limit.

* indicai= that a quality control analyte recovery is outside of specified acceptance criteria.

GEL Laboratory Certifications EPI Laboratory Certifications

AL - 41040 AZ - AZD514 AL - 41050 AZ - AZD514
CA - 2089 CT - PH-0169 CA -1-102372056 CT - PH-0175
DE - 8C012 FL - EB7156/87294 FL - E87472/87458 MS -29417
ME - SCD12 MS - 10120 NY -11502 RI- 138
NC-233 NY -11501 SC- 10582 TN - 02934
RI- 135 SC-10120 UT -E-227 VA -00111
TN - 02934 UT - E-251 WA -C225 NI - 79002
VA - 00151 WA -C223 PA - 68485 WV -235
WI - 999887790

*9605271-02% P O Box 30712 » Charleston, SC 29417 » (803) 556-8171 » Fax (803) 766-1178
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GENERAL ENGINEERING LABORATORIES

Meeting today's needs witht at vision for tomorrow.

CERTIFICATE OF ANALYSIS

Client: Supegvisor of Ship Building & Conversion
SUPSHIP-Ponsmouth Detachment-Env.
1899 North Hobson Ave.
North Charieston, South Carolina 29405-2106
Contact: Mr. Bill Hiers

Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00196 Repont Date:  May 24, 1996 Page 4of 4
Sample ID : SPORT-0036-2
GEL Laboratory Certifications EPI Laboratory Certifications

This data report has been prepared and reviewed

in accordance with General Engineering Laboratories

standard operating procedures. Please direct

any questions 1o yowr Project Manager, Karen Blakeney at (803) 769-7386.

Anelytical Report Specialist '

*9605271-02* P O Box 30712 » Charieston. SC 29417 « (803) 556-8171 « Fax (803) 766-1178
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Ponsmouth Detachment-Env.
1899 North Hobson Ave,
North Charleston, South Carclina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00196 Report Date:  May 23, 1996 Page 1 of 4
Sample [D : SPORT-0037-1
LabID : 9605272-01
Maix : Soid
Date Collected : 05/15096 .
Daie Received : 0511506
Prionity : Routine
Collector : Client
Parameter Qualifier Resuit DL RL Units DF Analyst Date Time Batch M
Yolatile Organics
BTEX - 4 items
Benzene U 0.00 1.00 200 ugkg 10 RLC 0572096 1851 84833 1
Ethylbenzene U 0.00 1.00 200 ugkg 1.0
Toluene U 0.00 1.00 200 ugkg 1.0
Xylenes (TOTAL) U 0.00 1.00 400 ugkg 1.0
Naphthaiene U 0.00 1.00 200 ugkg 1.0
Extractable Orgagics
Polynuclear Aromatic Hydrocarbons - 16 items
Acenaphihene V) 0.00 162 330 ugkg 1.0 BDG 0572296 0110 84824 2
Acenaphthylene U 0.00 162 330 ugkg 1.0
Anthracene U 0.00 162 330 ug/kg 1.0
Benzo{a)anthracene u 0.00 162 330 ugfkg 1.0
Benzo(a)pyrene U 0.00 162 330 ugfkg 1.0
Benzo(b)fluoranthene u 0.00 162 330 ug/kg 1.0
Benzo(ghi)perylene U 0.00 162 330 ugkg 1.0
Benzo(k)fluoranthene U 0.00 162 330 ugikg 1.0
Chrysene U 0.00 162 330 ugkeg 1.0
Dibenzo(a.h)anthracene U 0.00 162 330 ugikg 1.0
Fluoranthene U 0.00 162 330 ugkg 1.0
Fluorene u 0.00 162 330 upkg 1.0
Indeno(1,2,3-c.d)pyrene u 0.00 162 330 ugkg 1.0
Naphthalens U 0.00 162 330 uwgkg © L0
Phenanihrene U 0.00 162 330 ugikg 10
Pyrene 4] 0.00 162 330 ugikg 1.0
Metals Analysis
Mercury J 0.0145 0.00223 0200 mgikg 10 RMJ 05/17/96 1845 84834
Silver u 59.1 244 980 ugkg 2.0 WCC 05/20/96 0954 84815
Arsenic 6430 182 980 ughyg 20

RN

P O Box 30712 - Charleston, SC 29417 » (803) 556-8171 « Fax (803) 7656-1178 »0snsy77.m1%
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversien
SUPSHIP-Portsmouth Detachment-Env.
! 1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contactu Mr, Bill Hiers .
Project Description: SUPSHIP-Portsmouth Detachment
ce: NPWCB0196 Report Datz:  May 23, 1996 Page 20f4
Sample ID : SPORT-0037-1

Parameter Qualifier Resuit DL RL Units DF Analyst Date Time Batch M
Barium 17100 6.50 980 ug/kg 20 T
Cadmium ] 132 951 490 ug/kg 20 WCC 0572086 0954 84815 3
Clromium 15500 584 980 ugkg 20

Lead 12800 1§31 490 ugkg 20

Selenium 1020 140 450 ughkg 20

Generat Chemistry

Total Rec. Petro. Hydrocarbons 260 100 - 500 mgkg 1.0 SDW 25/16/96 0900 84767 ~
The following prep procedures were performed:

GC/MS Base/Neutral Compounds TMK 05/1786 1230 84824 5
Mercury RMJ 05/17/96 1200 84834 £
TRACE DVW 05/17096 2145 84815 7
Comments:

A dilution was required for Metals Analysis due to high concenrration(s).
As a result, the detection limits are elevated.

Surrogate Recovery Test Percent® Acceptable Limits
2-Flnorobiphenyt M610 788 (30.0-115.)
Nitrobenzene-d5 M610 619 (230 -120)
p-Terphenyl-d14 M610 80.6 (373 - 128.)
Bromofiuorobenzene BTEX-8260 924 (59.7 - 159.)
Dibromoflucromethane BTEX-8260 109, (74.0 - 128.)
Toluene-d8 BTEX-8260 914 (534 -163.)
Bromofiuorobenzene NAP-8260 924 (59.7 - 159.)
Dibromoﬂuommethm NAP-8260 105, (740-128)
Toluene-ds NAP-8260 ‘ 914 (53.4-163.)

*9605272-01+* P O Box 30712~ Charleston. SC 29417 » (803) 556-8171 « Fax (803) 766-1173
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
’ 1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00196 Report Date: May 23, 1996 Page 30f4
Sampie ID : SPORT-0037-1

M = Method Method-Description

M1 EPA 82606

M2 EPA 8270

M3 EPA 6010A

M4 EPA 9071

MS EPA 3550

Ms EPA 74T
. M7 EPA 3050

Notes:

The qualifiers in this report are defined as follows:

I indicates presenice of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL).
U indicates that the analyte was nat detected at 2 concentration greater than the detection limit.

* indicate that a quality conmrol analyte recovery is cutside of specified aceptance criteria.

GEL Laboratory Certifications EPI Laboratory Certifications
AL - 41040 AZ - AZ0514 AL -41050 AZ - AZ0514
CA - 2089 CT - PH-0169 CA -1-1023/2056 CT - PH-0175
DE . SCD12 FL - ER7156/87294 FL - E87472/87458 MS -29417
ME -SC012 MS -10120 NY - 11502 RI-138
NC-233 NY - 11501 S$C- 10582 TN - 02934

- RI-135 5C-10120 UT -E-227 VA -00111
TN - 02934 UT - E-251 WA -C225 NI - 75002
*9605272-01*

P O Box 30712 + Charleston, SC 29417 + (803) 556-8171 » Fax (803) 766-1178
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
’ 1899 North Hobson Ave.
North Charleston, South Carolina 29405.2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWCD0196 Report Date: May 23, 1996 Page 4 of 4
Sample [D : SPORT-0037-1

GEL Laboratory Certifications EPI Laboratory Certifications

VA - 00151 WA -C223 PA - 68-485 WV -235 .
W1 - 999887790

This data report has been prepared and reviewed

in accordance with General Engineering Laboratories

standard operating procedures. Please direct

any questions o your Project Manager, Karen Blakeney zt (803) 769-7386.

Analytical Report Specialist

*0605272-01% P O Box 30712 + Charleston. SC 29417 » (803) 556-8171 « Fax (803) 766-1178
o>
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
, 1899 Nosth Hobson Ave.
North Charleston, South Carolina 29405-2106
Contact: M. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00196 Repont Date:  May 28, 1996 Page 1of 4
Sample ID : SPORT-0041-1
LabID : 9605297-01
Matrix : Soil
Date Collected : 05/16/596
Date Received : 05/16/96
Prioricy : Routine
Collector : Client
Parameter Qualifler Resuit DL RL Uniis DF Analyst Date Tlme Batch M
Volatile Orgagics
BTEX - 4 items
Benzene U 0.00 1.00 2.00 ugkg 10 THL 0522096 1911 85006
Ethylbenzens u 0.00 1.00 2.00 wugkg 18
Toluene U 0.00 1.00 2.00 ugksg 1.0
Xylenes (TOTAL) U 0.00 1.00 4.00 ugkg 1.0
Naphthalene U 0.00 1.04 200 ugikg 1.0
Extractable Organics
Polynuclear Aromatic Hydrocarbons - 16 items
Acensphthene u 0.00 1656 332 ugke 10 BDG 05/20/96 2210 84824 2
Acenzphihylene U 0.00 166 332 ugkg 10
Anthracene U 0.00 166 332 ughkg 1.0
Benza(a)anthracene U 0.00 166 332 ugkg 10
Benzo(a)pyrene u 0.00 166 332 uglkeg 1.0
Benzo(b)fluoranthene u 0.00 166 332 ugkg 1.0
Benzo(ghi)perylene U 0.00 166 332 ugikg 10
Benzo(k)fluoranthene U 0.00 166 332 ug/kg 1.0
Chrysene U 0.00 166 332 ugkg 1.0
Dibenzo{a.h)antracene u 0.00 166 332 upkg 10
Fluoranthene u 0.00 166 332 ugkg 1.0
Fluorene U 0.00 166 332 ugikg 10
Indeno(1.2.3-c.d)pyrene U 0.00 166 332 ugkg 1.0
Naphthalene U 0.00 166 332 ugkg 1.0
Pheranthrene u 0.00 166 332 upkg 10
Pyrene U 0.09 166 332 ugkg 1.0
Metals Anaiysis
Mercury I 0.0343 0.00240 0200 mgkg 1.0 RMJ 05/17096 1847 84834 V
Silver U 471 240 962 ugkg 2.0 WCC 05/20/96 1008 84815 -
Arsenic 3110 179 962 ug/kg 20

L A

P O Box 30712 - Charleston. SC 29417 » (803) 556-8171 » Fax (803) 766-1178 »9g05297.014
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CERTIFICATE OF ANALYSIS
Client: Superviser of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave,
North Charleston, South Carolina 294035-2106
Contact: Mr. Biil Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00196 Report Date: May 28, 1996 Page 20f4
Sample ID : SPORT-0041-1
Parameter Qualifier Resuit DL RL Units DF Anaiyst Date Time Batch M
Barium 21300 638 962 ughkg 24 ..
Cadmjum J 603 933 481 ugkg 20 WCC 052006 1008 84815 3~
Chromium 2040 573 962 ugkg 20
Lead 8030 109 481 ug/kg 20
Selenium I 378 138 481 ugkg 0
General Chemistry
Total Rec. Petro. Hydrocarbons 60.0 10.0 500 mgkg 1.0 SDW 0512106 (930 84942 4
The following prep procedures were performed:
GC/MS Base/Neural Compounds TMK 05/1706 1230 84824 5
Mercury RMJ 05/1786 1200 84834 6
TRACE DVW 05/17/96 2145 84815 7
Surrogate Recovery Test Percent% Acceptable Limits
2-Fluarobiphenyi M610 65.8 (30.0-115)
Nitrobenzene-¢5 M610 a4 {23.0-120)
p-Taphenyl-di4 M§610 65.83 373-128)
Bromofluorobenzene BTEX-8260 90.7 (59.7 - 159.)
Dibromoflucromethans BTEX-8260 112 (740-128.)
Toluene-d8 ' BTEX-3260 933 (534 -183.)
Bromofiuorobenzene NAP-8260 90.7 (§9.7 - 159.)
Dibromofiuoromethane NAP-8260 112, (740 - 128.)
Toluene-d8 NAP-8260 933 (534 -163.)
M = Method Method-Description
M1 EPA 8260
M2 EPA 8270
M3 EPA 6010A
M4 EPA 9071
M5 EPA 3550
*9605297.01*

P O Box 30712 - Charleston. SC 29417 « (803) 556-8171 « Fax (803) 766-1178
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversicn
SUPSHIP-Pertsmouth Detachment-Env.
, 1899 North Hobson Ave.
North Charieston, South Carolina 29405-2106
Cornuact: Mr. Bill Hiers
Project Description: SUPSHIP-Pontsmouth Detachment
ce: NPWCD0196 Report Daze: May 28, 1996 Page 3of4
Sample ID : SPORT-0041-1
M = Method Method-Description
M6 EPA 7471 o
M7 EPA 3050
Naotes:

The qualifiers in this report are defined as follows:

T indicates presence of analyte at a concensration less than the reporting limit (RL) and greater than the detection limit (DL).
U indicates that the analvte was not detected at a concentration greater than the detection imit

* indicate that a quality control analyte recovery is outside of specified acceptance criteria

GEL Laboratory Certifications EPI Laboratory Certifications

AL - 41040 AZ - A70514 AL - 41050 AZ - AZ0514
CA - 2089 CT - PH-0169 CA - 1.1023/2056 CT - PH-0175
DE - SC012 FL - E87156/872%4 FL - E87472/87458 MS . 29417
ME - SC012 MS - 10120 NY -11502 RI-138

NC -233 NY - 11501 SC - 10582 TN - 02934
RE-135 SC - 10120 UT - E-227 VA -00111
TN - 02934 UT - E-251 WA -C225 NT - 79002
VA -00151 WA -.CI3 PA - 68485 WV .235
W1 - 999887790

*9605297-01*

P O Box 30712 » Charleston. SC 29417 = (803) 556-8171 » Fax (803) 766-1178
¥
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GENERAL ENGINEERING LABORATORIES .

o Meeting today s needs with a vision for iomerrow.

CERTIFICATE OF ANALYSIS

Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsrnouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Caroling 29405-2106
Contacy: Mr. Bill Hiers

Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00196 Report Date:  May 28, 1996 Page 4 of4
Sample ID : SPORT-0041-1
GEL Laboratory Certifications EPI Laboratory Certifications

This data report has been prepared and reviewed

in accordance with General Engineering Labaratories

standard operating procedures. Please direct

any questions (o your Project Manager, Karen Blakeney ar (803) 769-7386.

*9605297-01* P O Box 30712 » Charleston. SC 29417 « (803) 556-8171 « Fax (803} 766-1178
ﬂ Printed on recycled naner
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- ~ g o Meeting 1odav’s needs with d viston for tmarrow.
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Porismouth Detachment-Env.
, 1899 North Hobson Ave.
North Charleswon, South Carolina 29405-2106
Contact: M. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
ce: NPWCD0196 Repont Date:  May 28, 1996 Page 1of 4
Sample ID : SPORT-0041-3
LabID 1 960529703
Matrix : Soil
Date Collected : 05/16/56
Daite Received : 051696
Priority : Routine
Collector : Clierut
Parameter Qualifier Result DL RL  Units DF Analyst Date Time Batch M
Volatile Organics
BTEX - 4 items
Benzene U £.00 1.00 200 ugkg 1.0 THL 05/22/56 1941 85006
Ethylbenzene u 0.00 1.00 200 ugkg 1.0
Toluene U 0.00 1.00 200 ugkg 1.0
Xylenes (TOTAL) U 0.00 1.00 4.00 ughkg 10
Naphthalene U 0.00 ~ 1.00 200 ugkg 1.0
Extractable Orgaunics
Polynuclear Aromatic Hydrocarbons - 16 items
Acenaphthene U 0.00 1630 3260 ugig 10. BDG 05/20/96 2243 84824 2
Acenaphthylene U 0.00 1630 3260 ugig 10.
Anthracene U 0.00 1630 3260 ugkg 10.
Benzo{a)anthracene U 0.00 1630 3260 ugkg 10.
Benzo(a)pyrene u Q.00 1630 3260 ugkg 10.
Benzo(b)flucranthene U 0.00 1630 3260 ughkg 10
Benzo(ghi)perylene U 0.00 1630 3260 upkg 10.
Benzo(k)fluoranthene 1] 0.00 1630 3260 upikg 10.
Chrysene U 1.00 1630 3260 upkg 10.
Dibenzo(a.h)anthracene U 0.00 1630 3260 ugkpg 10.
Fluoranthene U 0.00 1630 3260 ug/ig 10.
Fluorene U 0.00 1630 3260 ugkg 10,
Indeno(1.2.3-c.d)pyrene U 0.00 1630 3260 ugkg 10.
Naphthalene U a.0G 1630 3260 ug/kg 10.
Phensnthrene U 0.00 1630 3260 ugkg 10.
Pyrene 0) 0.00 1630 3260 ugkg 10.
Metals Analysis
Mercury I 0.0298 0.00243 0.200 mgkg 1.0 RMI 05/17/86 1850 84834 ?
Silver 18) -195 247 990 ugkg 2.0 WCC 05/20/96 1033 84815 >
Arsenic

3150 184 990 ug/kg 20

R ARG i

P O Box 30712 « Charleston. SC 29417 » (803) 556-8171 » Fax (803) 766-1178 »09605207-03*
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z 2 GENERAL ENGINEERING LABORATORIES .
- - o Meeting toduay's needs with u vision jor tomorrenw.
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversicn
SUPSHIP-Portsmouth Detachment-Envy.
, 1899 North Hobson Ave.
Nozth Charleston, South Carolina 29405-2106
Contact: Mr, Bill Hiers
Project Description: SUPSHIP-Porismouth Detachment
cc: NPWCD0196 Report Dage: May 28, 1996 Page 20f4
Sampie ID : SPORT-0041-3

Parameter Qualifier Resuit DL RL Units DF Anaiyst Date Time Batch M
Barjum 2640 6.56 990 ugkg 20 -
Cadmium J 221 9.60 495 ug/kg 2.0 WCC 0572096 1033 84815 3
Chromium 13300 590 990 ugikg 2.0

Lead 1350 112 495 ugkg 0

Seienium J 214 142 495 uvgkg 20

General Chemistry

Tota) Rec. Pero. Hydrocarbons 130 100 50.0 mgkg 1.0 SDW 0572196 0930 84942 4 .
The following prep procedures were performed:

GC/MS Base/Neutral Compounds TMK 05/1796 1230 84824 5
Mercury RMI 05/17/96 1200 84834 6
TRACE DVW 05/1706 2145 84815 7
Comments:

A dilution was required for Extractable Organics, due to marrix interference.

As aresuitthe detection limits are elevated.

Surrogate Recovery Test Percent% Acceptable Limits

2-Fluorobipheny! M610 0.00* (30.0-115.)

Nitrabenzene-d5 M610 0.00* (23.0-120)

p-Terphenyl-d14 M610 0.00* (373-128)

Bromofluotobenzene BTEX-8260 90.1 (59.7-159.)

Dibromofluoromethane BTEX-8260 112, (74.0-128.)

Toluene-d8 BTEX.8260 95.1 (534 - 163.)

Rromofluorobenzene NAP-8260 90.1 (59.7-159)

Dibromofluoromethane NAP-8260 112. (74:.0-128)

Toluene-d8 NAP-8260 95.1 (53.4-163)

“9505297-03* P O Box 30712 - Charleston. SC 29417 » (803) 556-8171 + Fax (803) 766-1178

':.‘! Printad ne reroniad moenc
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e GENERAL ENGINEERING LABORATORIES
- o Meeting todav’s needs with a vision for omorrow.
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charieston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
co: NPWC00196 Report Date: May 28, 1996 Page 30f4
Samptle ID : SPORT-0041-3

M = Method Method-Description

M1 EPA 8260

M2 EPA 8270

M3 EPA 6010A

M4 EPA 907!

M5 EPA 3550

M6 EPA 7471

M7 EPA 3050

Notes:
The quaiifiers in this report are defined as follows:

T indicates presence of analyte at a concentranion less than the reportng limit (RL) and greater than the datection fimit (OL).
U indicates that the analyte wag not detacted at a concentration greater than the detection limic

* indicate that a quality control analyte recovery is outside of specified acceprance criteria.

GEL Laborstory Certifications EPI Laboratory Certifications

AL -41040 AZ - AZOS14 AL - 41050 AZ - AZ0514
CA - 2089 CT - PH-0169 CA - [-1023/2056 CT-PH-0175
DE - §C012 FL - E87156/87294 FL - E87472/87458 MS -29417
ME -SCh12 MS -10120 NY - 11502 RI- 138
NC-233 NY - 11501 SC - 10582 TN - 02934
RI- 135 SC-10120 UT -E-227 YA -00111
TN - 02934 UT-E-251 WA -C225 NIJ - 79002
*9605297.03*

P O Box 30712 » Charleston, SC 29417 » (803) 556-8171 « Fax (8B03) 766-1178
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GENERAL ENGINEERING LABORATORIES .

Meeting roday's needs witlt ¢« vision for tomorrow.

CERTIFICATE OF ANALYSIS

Client: Supervisar of Ship Building & Conversicn
SUPSHIP-Portsmouth Detachmen:-Env.
. 1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contacy Mo, Bill Hiers

Project Description: SUPSHIP-Portsmouth Detachment
ce: NPWC00196 Repor Date: May 28, 1996 Page 40f 4
Sampile ID : SPORT-0041-3
GEL Laboratory Certifications EPI Laboratory Certifications
YA -00151 WA -C223 PA - 68485 WV -235

WI - 999887790

This data report has been preparcd and reviewed

in accordance with General Engineering Laboratories

standard operating procedures. Please direct

any questiogs. (o your Project Manager, Karen Blakeney a1 (803) 769-7386.

*0605297-03* P O Box 30712 » Charleston. SC 29417 « {803) 556-8171 « Fax (803) 766- 1178
f g A
B9 Prinned an rensciad aoess
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
Nerth Charleston, South Carolina 29405-2106
Contacr: Mr. Bill Hiers
Project Descripion: SUPSHIP-Portsinouth Detachment
cc: NPWC00196 Report Date: May 28, 1996 Page 1of 4
Sample ID : SPORT-0043-1
LabID : 9605313-01
Matrix : Soil
Date Collected : 05/1796
Date Received 1 0511796
Priority : Routine
Collector : Client
Parameter Qualifier Resuit -~ DL RL Ubnits DF Analyst Date Time Batck M
Volatile Organics
BTEX - 4 items
Benzene U 0.00 1.00 200 ugkg 10 RLC 052096 1921 84833
Ethylbenzene u 0.00 1.00 200 ugkg 1.0
Toluene U 0.00 1.00 200 ugikg 1.0
Xylenes (TOTAL) U 0.00 1.00 4.00 ugkg 1.0
Naphthalene u 0.00 1.00 200 ugkg 1.0
Extractable Organics
Polynuclear Aromatic Hydrocarbons - |6 tems
Acenaphthene U 0.00 167 333 ygkg 1.0 BDG 0572496 1349 85096 2
Acenaphthylene U 0.00 167 333 ugkg 1.0
Anthracene U 0.00 167 333 ugkg 10
Benzo(alanthracene U 0.00 167 333 upkg 1.0
Benzo(a)pyrene U 0.00 167 333 ugkg 10
Benzo(b)fluoranthene U 0.00 167 333 ugkg 1.0
Benzo(ghi)perylene U 000 167 333 up/kg 1.0
Benzo(k)fluoranthens U 0.00 167 333 ugkg 10
Chrysene u 0.00 167 333 ugkg 1.0
Dibenzo(a.h)anthracene U 0.00 167 333 ugkg 1.0
Fluoranthens u 0.00 167 333 ugkg 1.0
Fluorene U 0.00 167 333 upkg 1.0
Indeno(1,2.3-c.d)pyrene 3] 0.00 167 333 ugkg 1.0
Naphthalene U 0.00 167 333 ugikg 1.0
Phenanthrene U 0.00 167 333 upkg 1.0
Pyrene u 0.00 167 333 upikg 1.0
Metals Anpajysis
Mercury I 0.0654 0.00238 0200 mgkg 1.0 RMI 05/20/96 1843 84891 M
Silver U 982 237 952 ugkg 20 NRM 05/2106 2309 84854
Arsenic 4100 177 952 ugkg 20

G D

P O Box 30712 » Charleston. SC 29417 « (803) 556-8171 « Fax {803} 766-1178 *9605313.01*

9
u Printed on recvcled paper.




GENERAL ENGINEERING LABORATORIES

Meeting 1oday's needs with a vision for tomorrow.

CERTIFICATE OF ANALYSIS

Clienn: Supervisor of Ship Building & Conversion
SUPSHIP-Pontsmouth Detachment-Env.
1899 North Hobson Ave.
) North Chariestan, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWCD0196 Report Date: May 28, 1996 Page 20f4
Sample ID : SPORT-0043-1

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M

Barium 12200 631 952 ugfkp 0

Cadmium ¥ 57.9 923 476 ugkg 20 NRM 052186 2309 84854 3

Chromium 8520 56.7 952 ugkg 20

Lead . 21100 108 476 ug/kg 20

Selenium U -579 136 476 ugkg 20
General Chemistry .

Total Rec. Perro. Hydrocarbons 290 10.0 500 mgikg 10 SDW 052296 1000 85008 4 .
The foliowing prep procedures were performed:

GCMS Base/Neutral Compounds GWL (52396 2345 85086 S

Mercury RMJ 0572096 1400 84891 6
TRACE DVW 052096 2035 84854 7

Surrogate Recovery Test Perceat% Acceptable Limits

2-Fluorobiphenyl M610 97.8 (30.0-115))

Nitrobenzene-d5 Mé610 106, (23.0-120.)

p-Texphenyi-d14 M610 89.0 (373-128.)

Bromoflucrobenzene BTEX-8260 883 (59.7 - 159.)

Dibromoflucromethane BTEX-8260 105. T40-128.)

Toluene-d8 BTEX-8260 969 (534-163.)

Bromofluorobenzene NAP-8260 883 (59.7 - 159.)

Dibromofluoromethane NAP-8260 105. (740 -128)

Toluene-d8 NAP-8260 969 (534 -163)

M = Method Method-Description

M1 EPA 8260

M2 EPA 8270

M3 EPA 6010A

M4 EPA 9071

M5 EPA 3550

*9605313-01*

P O Box 30712 « Charleston. SC 29417 « (803) 556-8171 « Fax (803) 765-1178
>
P.: Primed on recycled paper.




GENERAL ENGINEERING LABORATORIES

Meeting rodav's needs with a vision for lomorrow,

CERTIFICATE OF ANALYSIS

Client: Superviscr of Ship Building & Conversion
SUPSHIP-Portsmouth Detachmeni-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
ce: NFWC00196 Repont Date: May 28, 1996 Page-3 of 4
Sample ID : SPORT-0043-1
M = Method Metbod-Description
M6 EPA 7471
M7 EPA 3050
Notes:

The qualifiers in this report are defined as follows:

1 indicates presence of analyte ar a concentration less than the reporing limit {RL) and greater than the detection limit (DL).
U indicates that the analyte wss not detected at a concentration greater than the detection limit,

* indicare that a quality control analyte recovery is outside of specified acceptance criteria.

GEL Laboratory Certifications

EPI Laboratory Certifications

AL - 41040 AZ - AZD514 AL - 41050 AZ - AZ0514
CA - 2089 CT - PH-0169 CA - [-1023/2056 CT -PH-0175
DE - 3CD12 FL - E87156/872%4 FL - E87472/87458 MS -29417
ME - SC012 MS - 10120 NY - 11502 Ri- 138
NC-233 NY - 11501 SC. 10582 TN - 02934
RI- 135 SC -10120 UT - E-227 VA -00111
TN - 02934 UT . E-251 WA -C225 NI - 79002
VA - 00151 WA -C223 PA - 68485 WV - 235
WI - 999887750

§
*0505313-01*

P O Box 30712 » Charleston, SC 29417 « (803) 556-8171 » Fax (803) 765-1178
¥ 4 i
w Printed on recycled paper,




GENERAL ENGINEERING LABORATORIES
Meeting rodax s needs with a vision for tomerrow. .

CERTIFICATE OF ANALYSIS

Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 Nerth Hobson Ave.
North Charleston, South Carolina 29405-2106
Contact: Mr. Bili Hiers

Project Description: SUPSHIP-Porismouth Detachment
cc: NPWC00196 Report Date: May 28, 1996 Page 40f4
Sample ID : SPORT-0043-1
GEL Labaoratory Certifications EPI Laboratory Certifications

This data repont has been prepared and reviewed

in accordance with Generai Engineering Laboratories

standard operating procedures. Please direct

any questio_})s © your Project Manager, Karen Blakeney at (803) 769-7386.

«9605313-01* P O Box 30712 » Chasieston. SC 29417 « (803) 556-8171 « Fax (803) 766-1178
"5 Printed on recycied puper.




GENERAL ENGINEERING LABORATORIES

o Meeting roday's needs with a vision for tomorrow.
o
®irorw™
CERTIFICATE OF ANALYSIS
Clienc: Supervisor of Ship Building & Conversion
SUPSHIP-Porsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contset: Mr. Bill Hiers
Project Description: SUPSHIP-Pornsmouth Detachment
cc: NPWC00196 Repont Date: May 28, 1996 Page.10f4
Sample ID : SPORT0048-1
Lab ID : 9605360-01
Matrix : Soil
Date Collected : 05/20/96
Date Received : 0572196
Priority : Routine
Collector : Client
Parameter Qualifier Resuit DL RL Units DF Analyst Date Time Batch M
Volatlle Organics
BTEX - 4 items
Benzene U 0.00 1.00 2.00 ugkg 1.0 THL 0572296 1710 85006
Ethylbenzene U 0.00 1.00 200 ugkg 10
Toluene u 0.00 1.00 200 ugkg 10
Xylenes (TOTAL) u 0.00 1.00 400 ugkg 1.0
Naphthalene U 0.840 1.00 2.00 ugkg 1.0
Extractable Organics
Polynuciear Aromatic Hydrocarbons - 16 iems
Acensphihene u 0.00 164 330 ugikg 10 BDG 052486 1528 85096 2
Acenaphthylene u 0.00 164 330 ugkg 1.0
Anthracene U 0.0 164 330 upikg 1.0
Benzo(s)anthracene U 0.00 164 330 upkg 1.0
Benzo{a)pyrene u .00 164 330 vgkg 1.0
Benzo(b)fluoranthene u 0.00 164 330 upkg 1.0
Benzo(phi)perylene U 0.00 164 330 ugikg 1.0
Benzo(k){luoranthens 1) 0.00 164 330 ug/kg 1.0
Chrysene U 0.00 164 330 ugkg 1.0
Dibenzo(a,h)anthracene u 0.00 164 330 ugkg 1.0
Fluoranthene u 0.00 164 330 ugikg 1.0
Fluarene U 0.00 164 330 ugikg 10
Indenc(1.2.3-c.d)pyrene u 0.00 164 330 upkg 1.0
Naphthalene U 0.00 164 330 ugkg 1.0
Phenanthrene u 0.00 164 330 ugkg 1.0
Pyrene u 0.0 164 33C ue/ke 1.0
Metals Analysis
Mercury I 0.0185 0.00244 0200 mg/kg 10 RMI 05/23896 2052 85021 M
Silver U 7.18 237 952 ugkg 2.0 NRM 052486 2155 85046
Arsenic 1660 177 952 ug/kg 20

BT,

P O Box 30712 » Charleston. SC 20417 « (803) 556-8171 « Fax (803) 766-1178 »0605360.01*

L4 A
!.: Printed on recvcled paper.
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.,
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Comtact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00196 Report Date:  May 28, 1996 Page-20f4
Sampie ID : SPORT0048-1
Parameter Qualifier Result DL RL, Units DF Analyst Date Time Batch M
Barium 3530 631 952 ugksg 20
Cadmium J 14.5 9.23 476 ugkg 20 NRM 05/24/96 2155 85046 3
Chromium 44%0 56,7 952 ugkg 20
Lead , 1710 108 476 ugkg 20
Selenium U 39.7 136 476 ugkg 24
General Chemistry
Total Rec. Petro. Hydrocarbons  J 200 100 500 mgikg 1.0 SDW 05/23/96 1100 85043 4

The following prep procedures were performed:

GC/MS Base/Neutral Compounds GWL 05/23/96 2345 85096 5
Mercury

RMJ 05/22/96 1700 85021
TRACE DVW 05/2386 2040 85046 7

o

Surrogate Recovery Test Percent% Acceptable Limits
2-Fluorobiphenyt M610 994 (300 -115)
Nitobenzene-dS Mé610 107. (23.0-120)
p-Terphenyl-d14 M610 89.0 (373-128)
Bromofluorobenzene BTEX-8260 909 (59.7 - 159.)
Dibromoflucromethane BTEX-8260 113. (740 - 128.)
Toluene-d8 BTEX-8260 94.0 (534 -163)
Bromofivorobenzene NAP-8260 309 (59.7 - 159.)
Dibromofluoromethane NAP-8260 113. (74.0-128.)
Toluene-d8 NAP-8260 94.0 (534-163.)
M = Method Method-Description

M1 -~ EPA 8260

M2 EPA 8270

M3 EPA 6010A

M4 EPA 9071

MSs EPA 3550
*9605360-01* P O Box 30712 » Charleston. SC 29417 » (803) 556-8171 » Fax (803) 766-1178

{5 Printed on recvcied paper.




GENERAL ENGINEERING LABORATORIES

Meeting today’s needs with a vision for tomorrow.

CERTIFICATE OF ANALYSIS

Client: Supervisor of Ship Building & Conversion
SUPSHIP-Pornismouth Detachment-Env.
1899 North Hobson Ave.
North Charieston, South Carolina 29405-2106
Conract: Mr. Bill Hiers
Project Descripuion: SUPSHIP-Ponsmouth Detachment
cc: NPWC00196 Report Date: May 28, 1996 Page 3of4
Sample ID : SPORTOMS-1
M = Method Method-Description
M6 EPA 7471
M7 EPA 3050
Nowes:

The qualifiers in this report are defined as follows:

I indicaies presence of analyie at a concentration iess than the reporting limit (RL) and greater than the detection kmit (DL).
U indicates that the analyte was not detected at a concentration grestes than the detection limit.

* indicate tha: a quality control analyte recovery is owrside of specified acceptance criteria.

GEL Laboratory Certifications

EPI Laboratory Certifications
AL -41040 AZ - AZ(S14 AL -41050 AZ - AZ0514
CA -2089 CT - PH-0169 CA - 1-1023/2056 CT - PH.0175
DE - §C012 FL - E87156/87294 FL, - E87472/87458 MS - 29417
ME -5CQ12 MS - 10120 NY -11502 RI-138
NC.233 NY - 11501 SC - 10582 TN - 02934
RI-135 SC- 10120 UT-E-227 VA -00111
TN - 02934 UT - E-251 WA -C225 NI - 79002
VA -00151 WA -C223 PA - 68-485 WV -235
WI - 999887790
*0605360-01*

P O Box 307i2 - Charleston, SC 29417 « (803) 556-8171 « Fax (803) 766-1178
(4 A
V¥ Prinied on recycied paper.




“
Z

GENERAL ENGINEERING LABORATORIES
: Meeting todav’'s needs with a vision for tomorrow., .

CERTIFICATE OF ANALYSIS

Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.,
, 1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Conzact: Mr. Bill Hiers

Praject Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00196 Repon: Date:  May 28, 1996 Page 4af 4
Sample ID : SPORT0048-1
GEL Laboratory Certifications EPI Laboratory Certifications
This data report has been prepared and reviewed

in accordance with General Engincering Laboratories
standard operating procedures. Please direct
any quesﬁons o your Project Mmagu. Karen Blakeney at (803) 769-7386.

Analytical Repon S

*9605360-01* P Q Box 307(2 « Charleston, SC 29417 « (803) 556-8171 = Fax (803) 766-1178

L4 A } )
w Printed on recyeled paper.




GENERAL ENGINEERING LABORATORIES

Meeting todav’s needs with a vision for iomorrow.

CERTIFICATE OF ANALYSIS

Clien: Supervisor of Ship Building & Conversion
SUPSHIP-Ponistnouth Detachment-Env.
1899 North Hobson Ave.
Narth Charleston, South Carolina 29405-2106
Contace: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00196 Report Date:  May 28, 1996 Page 1 of4
Sampie [D : SPORT0(48-2
LabID 1 960536002
Matrix : Sail
Date Collected : 0512096
Date Received 1 0572196
Priority : Routine
Collector : Client
Parameter Qualifler Resuit DL RL Units DF Analyst Date Time Batch M
Volatile Organics
BTEX - 4 items
Benzene U 0.00 1.00 200 ugkg 10 THL 05/22/96 1840 85006
Ethylbenzene U 0.00 1.00 200 ugkg 1.0
Toluene u 0.00 1.00 200 vgikg 1.0
Xylenes (TOTAL) U 0.500 1.00 4.00 ugkg 1.0
Nephthalene I 1.02 1.00 200 ugkg 1.0
Extractable Organics
Polynuciear Aromatic Hydrocarbons - 16 items
Acenaphihene u 0.00 165 330 ug/kg 1.0 BDG 05724/96 1601 8509¢ 2
Acenaphihylens U 0.00 165 330 ugkg 1.0
Anthracene u 0.00 163 330 ug/kg 1.0
Benzo(a)anthracene U 0.00 165 330 uwp/kg 1.0
Benzo(a)pyrens U 0.00 165 330 ugkg 10
Benzo(b)fluoranthene u 0.00 165 330 wgkg 1.0
Benzo(ghi)perylene U 0.00 165 330 ugikp 1.0
Benzo(k)fluoranthene U 0.00 165 330 ugkg 10
Chrysene U 0.00 165 330 ug/kg 1.0
Dibenzo(a.hjanthracene U 0.00 165 330 ugkg 1.0
Fiuoranthene U 0.00 165 330 ugkg 1.0
Fluorene U 0.00 165 330 ughkg 1.0
Indeno(1,2,3-c,d)pyrene v 0.00 165 330 ugkg 1.0
Naphthalene U 0.00 165 330 ughg L0
Phenanthrene U 0.00 165 330 ugkg 1.0
Pyrene ) 0.00 165 330 ugkg 10
Metals Analysis
Mercury I 0.0406 0.00206 0200 mg/kg 1.0 RMJ 05/23/96 2054 85021 N
Silver U 63.6 242 970 ug/kg 20 NRM 0572496 2200 B5046 .
Arsemic 1300 180 970 ugke 20

I o l i
WD E AT

P O Box 30712 » Charleston. SC 29417 « (803) 556-8171 » Fax (803) 766-1 178 »9505360-02¢

l 4 A
g" Peinted on recycted paper.




GENERAL ENGINEERING LABORATORIES

Meeting 1odav's needs with a vision for tomorrow.

CERTIFICATE OF ANALYSIS

Client: Supervisar of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Ponsmouth Detachment
cc: NPWC00196 Report Date:  May 28, 1996 Page-20f4
Sampie ID : SPORT0D48-2
Parameter Qualifier Resuit DL RL Units DF Analyst Date Time Batch M
Barium 7930 6.43 970 ughkg 20 _
Cadmium J 328 941 485 ugkg 20 NRM 0572406 2200 85046 3
Chromium 5150 578 970 ugkg 2.0
Lead 6490 110 485 ugikg 20
Selenium I 390 139 485 ugikg 20
General Chemistry
Total Rec. Petro. Hydrocarbons 120 10.0 500 mgkg 10 SDW 05/23/6 1100 85043 4
The following prep procedures were performed:
GC/MS Base/Neutrat Compounds GWL 05/23/96 2345 85096 35
Mercury RMI (5/22096 1700 85021 6
TRACE DVW 05/23/96 2040 35046 7
Surrogate Recovery Test Percem1% Acceptable Limits
2-Fluorobiphenyl Me610 91.6 (30.0-115.)
Nirobenzene-d5 Mé610 101. (23.0-120)
p-Terphenyl-d14 M610 876 (313-128)
Bromoflucrobenzene BTEX-8260 908 (59.7 - 159.)
Dibromofiuoromethane BTEX-8260 112, (74.0-128)
Toluene-d8 ‘BTEX-8260 934 (534 -163.)
Bromofluorobenizene NAP-£260 50.8 (59.7 - 159.)
Dibromofluoromethane NAP-8260 112, (740-128))
Toluene-d8 NAP-3260 934 (534-163)
M = Method Method-Description
M1 EPA 8260
M2 EPA 8270
M3 EPA 60104
M4 EPA 9071
M5 EPA 3550
*9605360-02* P O Box 30712 » Charleston. SC 29417 « (803) 556-8171 » Fax (803) 766-1178
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GENERAL ENGINEERING LABORATORIES

Meeting todav's needs with a vision for romorrow.

CERTIFICATE OF ANALYSIS

Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachmem-Env.
1899 North Hobson Ave.
' North Chariesion, South Carolina 29405-2106
Conact; Mr. Bill Hiers
Praject Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00196 Report Date:  May 28, 1996 Page 3 of 4
Sampie ID : SPORT0048-2
M = Method Method-Description
M6 EPA 7471
M7 EPA 3050
Notes:

The qualifiers in this report are defined as follows:

J indicates presence of analyte a1 a concentration less than the reporting limit (RL) and greater then the detection Iimiz (DL).
U indicates that the anaiyte was not detected at a concentration greater than the detection limit.

* tndicate that a qualiry contro) analyta recovery is outside of specified acceptance criteria.

GEL Laboratory Certifications EPI Laboratory Certifications

AL - 41040 AZ - AZOS14 AL -41050 AZ - AZ0514
CA - 2089 CT - PH-M69 CA - 1-1023/2056 CT -PH-0175
DE - SC012 FL - E87156/87294 FL - E87472/87458 MS 29417
ME - 5C012 MS - 10120 NY -11502 RI-138
NC.233 NY - 11501 SC. 10582 TN - 02934
RI- 135 SC-10120 UT-E-227 YA -00111
TN - 02934 UT - E-251 WA -C225 NI - 79002
VA -00151 WA -C223 PA - 68-485 WV . 235
WI - 999887730

*9605360-02*

P O Box 30712 « Charleston, SC 29417 « (803) 556-8171 « Fax (803) 766-1178
¥y
‘8 Printed an recycied papes.
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GENERAL ENGINEERING LABORATORIES .

Meeting rodav's needs with a vision for tomorrow.

CERTIFICATE OF ANALYSIS

Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
, North Charleston, South Carolina 29405-2106
Contact; Mr. Bill Hiers

Project Description: SUPSHIP-Portsmouth Detachment

cc: NPWC00196 Report Date: May 28, 1996 Page 4 of 4
Sample ID : SPORT0048-2
GEL Laboratory Certifications EPI Laboratory Certifications

This data report has been prepared and reviewed

in accordance with Genersi Engineering Laboratories

standard operating procedures. Please direct

any questions w0 _/your Project Manager, Karen Blakeney at (803) 769-7386.

Analytical Repon Specialis|

* 60-02*
9605360 P O Box 30712 « Charleston. SC 29417 + (803) 556-8171 « Fax (803) 766-1178

{2
u Printed on recycled paper.



} A r\LD C) O @ \q kD Gieneral Lingincerir “towics, Inc.

i) 2040 Savage Road
) Charleston, South Carolin. 29414

CHAIN OF CUSTODY RECORD PO bon 712
.’;‘55 Page I of / Charsleston, South Cirolina 29417
e g % Dql g 3 (803) 556-8171

ifi d I Five I or P in the bonus 4o indicate wheibier

Client Name/Facility Name SAMPLE ANALYSIS REQUI x) + uxc remarky arca W specily specidic conppounds o inethods
ofm  ample was fillcred nndfor presceved

F]
m
[~

—

5ﬁ)ATENuﬂL?TCL(ﬂSM g zl i ._,I Iﬁ I, P :};i _3_.[
e (momenyy elEL] ] EEE | | CCL 21346
SAMPLEID | DATE | TIME §§§§§ fi g g gg 2 §§Uz g :E g Elzﬁ-’i E E%é't [ Remarks
OV | s Pourivoss-t |05 oae| 2170 | I MXlosTistenl  ser |

oF Shhen coB3-2  |os/,e/94| 11 2o X % P (U ST I13%6-%  sSa.l |

0% [sAvrooss-3  pPFra¢| jiy X

> KA | %
®
X

VST (346-3 GO 2
VolAW e TRiP Bluwk | . 3

r |0~ |L
X (% X %

0"\ SPRT >a33~Y  |o5/s0/54| 1130 >

Feruen

RW éd d Zé: 5,;1:-:3 , ;7&% n[uiv.qu 9 :’;’}0 /7(:2150 Hemarks:

7
White = sample collector Yellow = lile Pink = will:(reporl

_ Pen ]
Ihlinq;u«hcd l;y . Date: Time: Recelved by: Rellngylshed by ; X Dage: Time: R d P ;
j il j DA th 5,1,”_ ffaom. /430 % éy%t(og ——




N

C 00\1p

CHAIN OF CUSTODY RECORD

General I&Enccring L
2040 Savage Road
Charleston. South Car
P.O. Box 30712
Charleston, South Caroling 29417

9414

“ories, Inc.

Page_ [ __of _{ 4?{004,?,)1 (R03) 556-8171
Client NumchuciIily Nume i SAMPLE ANALYSIS REQUIRE! (%) - wse reinaths arci o specify ypweilic « bs o et Uk For Tin e boxes 1o ibeate whether
5ﬁﬂ FV.A/}?B?‘CL"J_W g j [ '[ ' I .L r—’—[_ L ; .E.I £ é ‘ sample wins Niliesed amdhs preservied
Collected by/Company _ E ;E' ’ E gu_ !z.g E - Zé 2 g gz‘ S CC [_.. Z l L‘ 0%
2, muRMAY  CEERD AP : ,i,g alsla (F1ELE] 1,1 s
4 Jaje| © 5 e 4 ¥ <| 8|3 = E w | #|E |8 x
SAMPLEID | DATE | TIME ggég AEERE 33 £ [S5NE g El12|2z (8|8 5z T e Remarks
O\ burosse-1 |spoie | a5 | PLL# = + x| ST 1376€
O, pervosc -2 |shsjac | 1435 N a * +* | VST 13967
q‘, —
‘3 ~ -
Db SR 0063 shFe | 195 N3] X | UdpTile AP BLAVK.
Rtllll.ulll\ll by » Date: Tiame: lhul\ul by Relingsished In . y Mt Fime: Ruc ved hy: h
vy | v D R W TN W A (,
lhlhlq;m'ﬁ // Dale: Tinw: .(iua! Iy fab h) ale: Tine: Wenarks: L/ . ’ '
[Fe
oy _ HSHUAL 30

While = sample collector

Yelow = file

Pink = w :p{; upnrl




' \

i n ' '
I MD ,\ ( -\m \QLP General Er gim!u?:ﬁ{' ~horatories, Inc.
A 2040 Savage Road

Charleston. South € 429414

ln CHAIN OF CUSTODY RECORD glﬁrlgz::;(z:ih Carolina 29417

(803) 556-8171

W Page / of |
I b & Q<21 2
Clien Name/Facility Name v SAMPLE ANALYSIS REQUIRED (x) - use renmarhy arga b ~pecily specilic compounds o mothod Use B or P in dhe hares 1o indicate whether
. SPOJ?T[)\’V DE_’T (‘\ Hﬂ.SN E l i;_l - [E ]’ l [ﬂ : [ J l\, l o saple was fillered andior prewrved
Collected by/Company é % T o ;‘=$ REIE 'E ‘f}‘é Z
SPT EAY LETennsy A E LIRS e £ CeL 21407
F - ] ¥l ® | = M -
. . :*ﬁgh’ﬂ.%;agiiggmgéggﬁ;%.eﬁg'&t
SAMPLE ID DATE | TIME (181942 |3 |2 § HEIEU AR AR RN A ] AN Remarks
O\ |SporT-0037- 1 | Shskeliod s | M |4 X X X\ UsT-1344-§
7 -

Relinguighed by: he; Time: Rru-I’\wI Iny: . f . ‘ Relinguiphed hy: ] P Dal Thme: Reoejved hy; ‘
Agl .ﬂ,_.f_/7 o a1 @l Jp ! /u?u/ J/’A u i t):!/. f f{x..e/w,/%- 5//;’ il /5991( mﬁ/yﬁﬂ/wué/ L
Retingulshed by: i te: ime: dred by tab by g Date: Tiner Remarks: .

’ o il 0

White = sample collecior Yellow = file Pink = witlyrepori

‘N




o\
or

oD 5977

LD, OO’
PageJ_ of

CHAIN OF CUSTODY RECORD

General Lnginecring 1.-* tories, Inc,
21)40 Savape Road

Charleston, South Carn 9414
P.O. Box 34712

Charlesten, South Carolina 29417
(RO3) 556-8171

SAMPLE ANALYSIS REQUIRED (x} - ww: remarks aret o spiecily speciliv

T £ Pt boxes o indicase whethier

oo 111 M ¢ 1l gug (g | “ s 5 iy Lo
sampLep | pate | nive (33812 8 (£ |8 (V3] 7 | S5 E E128lz]8[8[aEkgn Remarks
SPorT- 004l -] 5//ch¢ 1215 | X} Ix f X X XX | 5T 1346-9
sPosroodt- 2| shefecl 1213 ||| M3 X| |TRTP BIANK (vor)
SPorT-004-3 |5f16/%6| ) 00 | X K4 X X XX usr-1346-10

Wlute sample colleclur

Ilunlu h) ) Retinguished by:
Z/ i AL
) % / .

L(“ /LJ.'/‘/Q ', d’l 5

Thae; I;tu'l ed hy: - R
/53 0V; /'/[/‘/ %lv?ﬁ 1’/'/

Thine:

Yellow file

l’lnk wnlh eport




General Engineering Laboratories, Inc.

e YO0 \Q\g 2040 Savage Road

‘ . Charleston, South Carc 14 S
g CHAIN OF CUSTODY RECORD PO BT '
i Page [ of f Charleston, South Carolina 29417
f’) B @gﬂ 100 (803) 556-8171
{l Client Nume/FaciIily Name SAMPLE ANALYSIS REQUIRED (x) - use remarks area W specily specific compoumls or methods Use F o P i the hoxes ko indicate whether
Coflected by/Company l,/ H o 7' Nes, 4*5 .E :;-E E u , ! _ 2|3 ¢ ‘;i
SPorZTENVDaTCH:SN ’ £ g g ?;g £ j@é . E g g . E aé x C/C,(_, Zlq‘%
Oul 2 ¥, & K o w | ] »
SAMPLEID | DATE | TIME §§§g 51z (8 [E] gi § §§<E i g HEIEE: E IEbs N Remarks
“0( SPorToo¢3-1|S-/2-76] 1100 X 'x 4 X X X x UsT i34p =4l So/ | o
0 |sporrood3-2 151796 | 100 AE X| [1%eP Biavk (vor) | .2
llellnqni:had hy: l Date: Time: Received hy: Relinquished hy; Dale: Time: Rece ved br
et 2ot shipe1330| (D01 H oo A | 1) 1(/ Hotes f . it J V\ma A
Relingaished hy: Pate: Fime: efvedl by lub hy: Dape: Fime; Remurks:
s g {eiad Hly oo --

White = sample collector Yellow = file Pink = wi repnrt




v
i o~ }b__, General Engincering Laborntaries, Inc.
3 AN < 00 \o\\D 2040 Savage Road

2
Charleston, South Carc 414

g CHAIN' OF CUSTODY RECORD P.O. Box 30712

'y Charleston, South Caratina 29417
Q}h Page [ of I QU W (R03) 556-8171
i,

Client Namchncilily Namc SAMPLEANALYSIS REQU RfrD X} - use remarks area 1o specily specific compounds or methid, UscFurPinllu_: boxes 1 indicate whether
1 samgde waik filfered wvlior prescrve
P e @ M A : TTITRITLT lgqﬁ n ; [T i! v\ﬁ T| ot it st e
Collected by/Company |,/ " 7s- v~ & Nob. ;1 | S| 3 t’f g 2 . % i PR
SPORTENVDET @ ANSN g ,’é % 2 g ,,,g% g il E é ‘ "EE x| CCL 214Gl
&= ] ' AE-RIEAE R
SAMPLEID | DATE | TIME §§§1§ §14|¢e Fg% 1 3 B335 | 8|5 3k N Remarks
- O SPorToody-1 |7 7 1Y A1 X X XX UsT 1396 ~12  So./
- 02ispPorTooyg-2{$- 2o rell 207 KA X X KIAlwsr 1340213 g0

.

Relinguisted by: Dat Thae: Recelvid )uy: . ; Relinguished by: Date: Time: Rc;flved hy: .
Vo ARyl Isto| o (LK ﬂ,hg: ;A L) 4l autse) /4y [ Heel ) —|-
Date: ‘Thme: .

Reginguisheg by: S vk by tals iy Efi Time: | Remarks:
Nk St

' .
White = sample collector Ye‘low = file Pink = with report

4

>




Attachment IT1

Certificate of Disposal (tank)
Disposal Manifest (sludge)




UST Certificate of Disposal

CONTRACTOR

Supervisor of Shipbuilding,Conversion and Repair, «sw,
Portsmouth, VA

Environmental Detachment Charleston
18399 North Hobson Avenue

North Charleston 29405-2106

" Telephone (803) 743-6482

TANK ID & LOCATION

UST 1346, #01782; NS 1364, Navbase Charleston, N. Charleston, SC

DISPOSAL LOCATION

Bldg. 1601 Tank Cleaning
& Disposal Area
Charleston Naval Complex

TYPE OF TANK SIZE (GAL)
Waste Qil 560 gal.

CLEANING/DISPOSAL METHOD

The tank was cut open on both ends, cleaned with a steam cleaner, and
disposed of as recyclable scrap metal.

DISPOSAL CERTIFICATION

| certify that the above tank has been properly cleaned and disposed of as
recyclable scrap n}‘_etall.

O 256 596

(Name) * (Date)
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5. Transpottes 1 Company Hame m § US. EPA 1D Numbes G Sunte Transponer's 10
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¢.Non Regulated Material _ ( |
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APPENDIX A

WELL CONSTRUCTION AND SOIL BORING LOGS

TTNUS/AIK-99-0372/0219-5.4 CTO 0097




OVERBURDEN MONITORING WELL SHEET

: i
PROJECT CAC 2 wews S LOCATION: CAMLAY9-Mi/o/ JORILLER 2,7

PROJECT NO. CAMC2Y BORING (wCAY-mMwOl |METHOD: 8PT A4
ELEVATION i DATE QZ@?H’! DRILLING (s Jomr D”//L’i,?
FIELD GEOLOGIST _Murty Kuy - DEVELOFMENT: NA

ELEVATION OF TOP OF SURFACE CASING: Qos 5

FLEVATION OF TOP OF RISER PIPE:
L STICK-UP TOP OF SURFACE CASING:
STICK-UP RISER PIPE: P,
|.D. OF SURFACE CASING: &

TYPE QF SURFACE CASING; 5:‘:3 8[ MauA ""!Qle'

Lol y}
TYPE OF SURFACE SEAL:__Concrefe pad
2 Xd X b
{
RISER PIPE L0.: a'
TYPE OF RISER PIPE! < . tHo AUC

SOREHOLE DIAMETER: 4,25
TYPE OF SEAL: %rou-l- Yo &

L. / P o
ELEVATION / DEPTH OF 571_- 4 /i
| TvreossEAL 3 0/65 Squ
2 i’
DEPTH TOP OF SAND PACK: /
~f 74
ELEVATION / OEPTH TOP OF SCREEN: « 1O |

TYPEOF SCREEN: sch do PUC

SLOTSIZEXLENc;TH: | o 6l9+

"
LD. OF SCREEN: !

TYPE OF SAND PACK: < oé: 0 Seud

14
ELEVATION / OEPTHEOTTOM OF SCREEN: /O
ELEVATION / DEPTH BOTTOM OF SANC PACK: 6”7
TYPE OF BACKFILL BELOW OBSERVATION
WELL: R0/50 5G4 (o
ELEVATION / DEPTH OF HOLE: /41 &




[CIOIENTL X JPL 1o N

OVERBURDEN MONITORING WELL SHEET

PROJECT _ £ NC

LOCATION: CHCaY. Mwos

DRILLER Ra d

cucaq‘ BORING CA(3Y- mwod

PROJECT NO. METHOD: BPY HSA
ELEVATION 4‘ DATE @44 orRNG (o o i fl
FIELD GEOLOGIST lus 1y Ky o DEVELOPMENT: NA
. 4
ELEVATION OF TOP OF SURFACE CASING: F ! V\; /\
e E{ EVATION OF TOP OF RISER PIPE: |
STICK -UP TOP OF SURFACE CASING: -

STICK-UP RISER PIPE:

Q( !
1.0. OF SURFACE CASING:

TYPE OF SURFACE CASING: ¢ | munholt

iwfcover . A
TYPE OF SURFACE SEAL. (Y9 "\C ¥ ete fay
YR
{
RISER PIRE 1D al
TYPE OF RISER PIPE: Schqd FVC
BOREHOLE" DIAMETER: 4 25Y

TYPEOFSEAL  Grvo<t vp G 51
N .

- B , /o
ELEVATION/ DEPTH OF 37\1_- /1 0
L TvreosSsEAL 32 /65 Jru:c/
¢ A g
DEPTH TOP OF SAND PACK: /
7/ »
ELEVATION / DEPTH TOP OF SCREEN: e 0
‘o
TYPE OF SCREEN; Jeh oo PU
SLOT SIZE X LENGTH; /o & A’ 7(
¢
1.D. OF SCREEN: o
TYPE OF SAND PACK: 2030 s¢ad
4 Iid
ELEVATION / DEPTHBOTTOM OF SCREEN: /210

ELEVATION / DEPTH BOTTOM OF SANC PACK: ! 2 G |
TYPE OF BACKFILL BELOW DSSERVATIC;}

WELL: QO/JO S¢A

¢ Y
ELEVATION / DEPTH OF HOLE: /2 16

|




OVERBURDEN MONITORING WELL SHEET

V]

PROJECT CAE R LOCATION: (- ACAY-MwdT [ORILLER _ Lo/

PROJECT NO. Cric Y BORING CAcAY-mwOs |METHOD: BPTA3F _
ELEVATION DATE - 5/7/%% DRILUNG C‘.g\fpm {)n//m
FIELD GEOLOGIST /s 7;/ K%L i OEVELOPMENT: NA :

ELEVATION OF TOP OF SURFACE CASING: £fus 4

- ELEVATION OF TOP OF RISER PIPE:
STICK -UP TOP OF SURFACE CASING:
STICK-UP RISER PIPE: p
.0. OF SURFACE CASING: &
TYPE QF SURFACE CASING: SYe¢{ Mgy -ha{g
Wi (oVer X
TYPE OF SURFACE SEAL_ ("0 CrETE M
f Q f /i
o xd XG!

RISER PIPE D A "
TYPEOFRISERPIPE:  Sch Yo £PVC

SOREHOLE DIAMETER: ef. A5 T
TYPEOFSEAL Qo T Y6 &% 615

T W 4
ELEVATION / OEPTH OF SEAL: [0
TYPE OS SEAL ED_ﬁ S 5046{

Y
DEPTH TOP OF SAND PACK: / &

t L
ELEVATION f DEPTH TOP OF SCREEN: .10

TYPE OF SCREEN: 3 Ct\ Yo pvC
storszexienet: /O S/&7L

1.0. OF SCREEN: 5? ‘(.

-———— TYPE OF SAND PACK: 2 0/30 sead

i
ELEVATION / DEPTHBOTTOM OF SCREEN: ATRY v
ELEVATION/ DEPTH BOTTOM OF SANDPACK: /21 67
TYPE OF BACKFILL BELOW QSSERVATI
o WELL: RO /S © J?*tj . v
B ——F——-ceLevaTon/nEFTHOF HOLE: 1216




OVERBURDEN MONITORING WELL SHEET

BORING NO

PROJECT (AN 24 , LOCATION: A DRILLER &d Ffer
PROJECT NO. CAR.S BORING - METHOD=BRT A¢s54
ELEVATION DATE F/6/4F DRILLING A
FIELD GEOLOGIST M ’ DEVELOPMENT: NA

——— STICK -UP TOP OF SURFACE CASING;

Flveq |

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:

—1.0. OF SURFACE CASING:

- TYPE OF SURFACE SEAL: m«:eﬁ_,aad_
PAS AL

STICK-UP RISER PIPE:

p o
TYPE OF SURFACE CASING: 4¥eel gan - Ae¥e
_ sl oo

————— TYPE OF SEAL: ?M Jo 6C

RISER PIPE 1.0.: cu
TYPE OF RISER PIPE: 55 b -0 Fvc
BOREHOLE DIAMETER: =, 26

’
| ELEVATION/DEPTH OF SEAL: 1o
| TyPeoOs SEAL 3045 Snad
_ ¢ ,a
DEPTH TOP OF SAND PACK: {6
ELEVATION / DEPTH TOP OF SCREEN: A E-X
TYPE OF SCREEN: Sch & PYC
SLOT SIZE X LENGTH: (0 glof
1.D. OF SCREEN: 24
———— TYPE OF SAND PACK' 22/ 30 Sy
1
L _ELEVATION / DEPTHBOTTOM OF SCREEN: {12/
ELEVATION / DEPTH BOTTOM OF SAND PACK. [ 27/ 6¢”
TYPE OF BACKFILL BELOW OSSERVATION
WELL: 29(% 9, .
ELEVATION / OEPTH OF HOLE: (&’ 6"




_ BORING NO: M [, ])-S (0
OVERBURDEN MONITORING WELL SHEET

PROJECT  Z ounce, = , LOCATION: S, f~ 2y DRILLER _ 2.0
PROJECT NO. BORING M-S O METHOD: DPT
ELEVATION DATE Z~lo-%Y ORLLNG . .
FIELD 6&?_@9@!8’? 2 (,1 i DEVELOPMENT: NA ! )
< v

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER FIPE:
STICK -UP TOP OF SURFACE CASING:

STICK-UP RISER PIPE:

L 1D. OF SURFACE CASING: 2 g"

TYPE OF SURFACE CASING: g l:k. i [‘D l(_

—— TYPE OF SURFACE SEAL__(euncoal®

RISER PIPE1.0.: et

TYPE OF RISER PIPE: Pl
Ouffr o cprisgrine 8- PUC
L BOREHOLE DIAMETER™ 0441
TYPE OF SEAL (2o il

7/
ELEVATION / DEPTH OF SEAL: 00
TYPE OS SEAL: .

Bentenile
3
"~ DEPTH TOP OF SAND PACK: A2 O

L4
ELEVATION / DEPTH TOP OF SCREEN: =25.094
TYPE OF SCREEN: 2lrc,
sloTszextenatH: O[O K /O

L

1.D. OF SCREEN: ~¥

TYPE OF SAND PAT(
/30 Sillee, S v

ELEVATION / DEPTHBOTTOM OF SCREEN: o] I
ELEVATION ! DEPTH BOTTOM OF SAND PACK: x'l

TYPE OF BACKFILL BELOW OSSERVATION

WELL:

ELEVATION / DEPTH OF HOLE: /




BORING LOG Page I of_2-

PROJECT NAME: St a4 Zone £ BORINGNUMBER: MW~
. PROJECT NUMBER: ) DATE: P ]

DRILLING COMPANY: (&, ziﬁm 2c 'ﬂﬁmg GEOLOGIST:
DRILLING RIG:

DRILLER:
MATERIAL DESCRIPTION PIDFID Reading [ppm)
Sample] Depth | Biows / | Sample | Lithology ’ v
puol il B-Pell pai e} Doyt S
- o P N .
Tyowod Run [ (% | Sample | ) {consistene c Remarks AHE 5
Rao | wo. tengn | o y |Colod Materia) Classification s El121€]s
Serseoad| o . e |E E g
Inderval Rock LR E
Harrineas
Blnd Deilf
down 1 18507
i—’
o
e a-g,;,d-ct“:‘v‘\() S L_Li;
re & rd cloy Tro €. sund, Snfmmw:
S o~
10 < 3 & 20.0
'
! €4 —— Frop afaw sonmdy ]
ol cloy
* When rock coring, emer rock rokanass.
™ Include monkos seading in 6 foot intervals  borehole. Increase reading frequancy i elevated repanse read. Drilling Area
Remarks: Background (ppm):[ |
. Converted to Well; Yes tNo Well LD. #

—




BUKING LU TR e
PROJECT NAME:

: ; ,gﬁ Bfk e |- BORING NUMBER: ME! )
PROJECT NUMBER: DATE; - @- (O 19
DRILLING COMPANY: 7, 4 s Tamn il : GEOLOGIST:

DRILLING RIG: DRILLER: ok .

MATER]AL DESCRIPTION PIFID Rasding (ppe}
Sampie] Depth | Blaws ! | Sampte | Lithelogy - L NReE S s 1 u T
Me. | [FL} | & o |Recovary] Change e e e E; ) s U 2o ke
snd [ o | mao PR 2 2
Type or A = A v o
ypese fon | ::-:: ! e | 5 Remarks 3
Scresnedy - v:: . h: X
o [ - P - h
XA,
23 >3 Dol srecw £ squly
Jay - CL-y E\-’/g sonk e
a4
a6 |SF Pouclt creem £ 5
L. 1O .
23170 raloy
-)‘K 8 _Dg_rk&r(eh -C (;L&Y“ i
3y
BT Ss?LSGrccn
I'd
From. 2S0-3807
* When rock conng. srter ock brokeness.
** Inchude monitor reading in & focl inarvals @ borehole. increase reading requency il elevated reponse read. Drilling Area
Remarks: Background (ppm):[___ |
Converted to Well: Yes No Well 1D, #




BORING LOG Page__of _

PROJECT NAME: site 3y BORING NUMBER: CAY(, AN R
§.PROJECT NUMBER: DATE: &G-S =Y
DRILLING COMPANY: . Joum b ica. GEOLOGIST:
DRILLING RIG: v THOO DRILLER: B fcuois
5 MATERIAL DESCRIPTION PIFID Reading {pom)
Sample] Depth | BRowa [ | Samgle | Lithology u
Me. | ()| s*or [Racovery| Chenge | “soa s
ot [ o | RGO | 1 owiPl peney c 8% |k
typsol Run | (%) |sampa| ) e Remarks 2ls[s|®
RQD | Mo Length | or y 00er Material Classification f E 2 5|3
iy B ®lata |5
Hardnass
! S M# -F é;molcrﬂ &:'1\ a_'.. 37
. | il £ b loon, 2.0°3.0" v, B
2 Goxen Silly 5= Im'»o- from, 4.9-30 %&%’g.g =m
2 [soeS< Taghr-SoRy Py roigign ey }=:aﬂc
J ¢ B : Thas. 3 /3% oo
c 1 )
€ ) Mo’lj q.s’
) 5.0 //-5\% F :@W
2 B3> | Red réwuy savdy ck) - S 6o
Jr.of & H'- e
. .S\"T\Sc,tcx“\
RO w/e=§€. 0" Cocon .0 - IR
R YGE RS2
Jome.s {3172
~ When rock eoring, entar rock brokeness.
; = include monitor reading in 6 foot imervals @ borehole. Increase reading frequency i elevated reponse read. Driliing Area
. Remarks: Background {ppm):[ ]

Converted to Well; Yes No Well |.D. #

5
i




BORING LOG Page_ _of

PROJECT NAME: Site o BORING NUMBER: CAJc R\ BB
PROJECT NUMBER: DATE: &- 29
DRILLING COMPANY: ~ Co e pya Bion GEOLOGIST:
DRILLING RIG: Geoprohe, SO0 DRILLER: 1R b L€ .
MATERIAL DESCRIPTION PIOIFID Reading {ppm)
Sample] Dapth| Blows (| Sample {Lithotogy u -
Na | (FY) " or |Recovery} Change Soll s
) & [ : HAE
20D | Ma tangh | or . 1Colof Material Classification s Remarks 3 -;'{ i e
Screensd] o . alel sl
Intacval Roek FE N &
Hardness
Pl Aﬁzlﬂ’( +‘ « 3 - .5’:)44#:3}) 1'/
Aimc Rock : F';mm e of
er\":ah med Sandl %%m%f— ”gz’;' - Off
¢ RE[¢o| T gf geowcl Tme 2255 | o OJWS%_; -6
Red sgeylondychy| |- =< Ff
KB =0 oot
g 0.7 (@) ) : fF
H SVF,’ =0fPh-
wef
ra - -
JLD CQ/L‘L- o e) ..’scﬂl"_\:tc.:y- .
B.7= : 7 rrovia B.0- // -0 ]
i
upls 60-1o”
gs& &EBEA A T
Ime o 140
~When rock coring. enter rock biokengss.
= Inclde monitor reading in & foot mtervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):[ |

Converted ta Weli; Yes No Well 1.D. #; .




BORING LOG Page ___of ___
PROJECT NAME: 5(}3_ ad BORING NUMBER: GL)(.R\\B{ZS?
. PROJECT NUMBER: DATE: &, 5269
DRILLING COMPANY: — —_ T 1.3 GEOLOGIST: ‘
DRILLING RIG: be S\KD DRILLER: B.Lhouws
MATERIAL DESCRIPTION PHVFIO Reading (ppm)
Sample Capth | Blows | Sampl | Uthology U
Mo | ()| o IR ¥} Changa Solt S5
and | o | mraD 1 |ioertVL| pensityr ¢ NEAERE
Typeod Run | (%) | Ssmpie| 1 |consi Remarks £l5|3(d
R0 | Ne. Langth | or y [Colod Material Classification s Eigal €13
Screened or . 3 § 5 £
wiwrval Rock mn]jaia
Hardness
Somd e (N0
Beoww, Sondegex] | Gon, 510°35.0
/ %vuu‘bg‘ O}Qy _YW gljm;@"g
b O 7 Times /400
/ KA Beoworn. v Tovaed
4 SU.V\A wo‘*"
2 ? E.Q Jd .
T W > EF St sercea
L4 r
mw $.0-8.0

‘fa%’:.-l::zﬂ,,,

Sarmpted (b

aqe‘;_-mszqﬁsdé

Times (T

* When rack coring, enter rock brokeness.

7 Include monitor reading in & foot intervals @ borehole. Increase reading frequency f elevated reponse nead.

Drilling Area

Background (ppm):[:

. Remarks:
Converted to Well- Yes Na Well 1.0, ¥




BORING LOG

Page _ _of

PROJECT NAME: S oy BORING NUMBER: ¢ A 1¢, 2 I3 g/
PROJECT NUMBER: DATE: -9y
DRILLING COMPANY: ~ ~ 15 Fres GEOLOGIST:
DRILLING RIG: _Geopaobe. SYOO DRILLER: B leawx
MATERIAL DESCRIPTION PUYFID Reading {ppm)
Sampis] Depth | Blows / | Sampls | Lithology u
No. {Fe} " or }Racovary] Sal
and | or | RaD {DepttuFt] Denaltyr M Bt
Typao) Run | (%1 | sampie Consistenc ¢ Remarks AHE k
RQO | Mo. Length y [Colo Material Classlfication § £l 1%
Screened o T . 2le E -i'-
Rock alal|d
Hardnass

it 3

Bt £. fccorse samd

.Scxu:#;ﬁ,éoi\
Crgun 2.024. 0

;Eqsngﬂﬂapu

Tiwae, 140)

I e;%’ Sonde

5 t‘Sc,mt.\-

Fr Q \m.io (“>-°[

~NMo wc..‘{?l‘*

1o

%

W/ =16.0"

SetSecenin

)

Franwa 3.0 -12,©

-

PHGEBE 091

Time & NoY

= When ock conng, enter rock brokeness.
= Include monkor seading in B oot intervals @ borehole. Increase reading frequency i etevated reponse read.

Rernarks:

Drilling Area

Background (ppm).[ |

Converted to Well:

_—

Na Well 1.D. #

Z.o%y.0
H-S.-‘-'Srpm




BORING LOG Page ___of __
PROJECT NAME: e M BORING NUMBER: -RIG Y RBS™
. PROJECT NUMBER: DATE: £S5
DRILLING COMPANY: 4 vt e GEOLOGIST:
DRILLING RIG: Geogeobe, SN DRILLER: B.Llesag
MATERIAL DESCRIPTION PIOAFID Readfing [ppm]
Sampial Depth | Biows ! | Sample | Lthelogy . u .
No, {Ft) § or |Recovery|] Changa Soi s
o A - N s K c AP
RQo [ No. Langth | o y ¢ Colon Material Classification S Remarks 3 5. 2 -'.L
Scresned or * " E § £
{nterval Rock [] o
Hardnass
=3 ) St Soi)
¢ 4
T foned ond | |doe 1.0-2.0 Jolao
¥’ e
© ¢ ) fimeslsad | o] @
ﬂ?o:s)‘:c Y.0"
Bdrarog sewdyGlly ..
i ] So-8.0O
ST hose Saw-S-.
3 - 2, .Q MWM)CL% o] |© HS‘%G’:Oﬂ
i 56+Sccc::.v-,-
. o FFOW\?AOI—I@
DA '
ae ,
BT
)
~ ANGERESHY,
Time o 5
* When rock coring, entar rock brokeness.
™ inchude monftor feading in 6 foot intervals € borehole. Increase reading kequency if elevated reponse read. Drilling Area
. Remarks: Background (ppm):l__—]
Converted ta Well: Yes

No

Well 1.D. #




BORING LOG Page ___of

PROJECT NAME: Si"*a ™ BORING NUMBER: CA)c. 3} (3¢X0
PROJECT NUMBER: DATE: 5SSy
DRILLING COMPANY: Cal o o GEOLOGIST: ' .
DRILLING RIG: Geoprabe Sk DRILLER: 5. Laaans
i} MATERIAL DESCRIPTION FIOID Aaading (ppred
Sample] Deptty [ Blows ! | Sampie | Lithokogy U
No. § (F) | s*or lRecavery} Change Sot s
o] M | 30 | srpte | 1| ot c 18 |
ROU | Me. Lwmgth | o y  [Coloq Material Classification ] Remarks E ‘E_ g%
interval | Rock 2 |w|d
Hardnass
— - ;
— Asohod T <3
Be €16 mell Sovd | [SoinpleR Soi)
A rom 3084 0]
- 2
A 1M $.9 S FRECERS
I misT ) Time S }m n of
< booX Ton£42 mellsand! | K
| T Sl ey /{SZE%h?m?m
% 2% Oru;.a:.}m &Gw&v s1 [¢’ )
J S&\&Y c‘\ﬂ .
jo \ g.olrae
2 s Sei*&xc%u\
o R0 \ fowaq.0 “la.b’
WLz o.¢
&mfk&mr—
By arrEe R
Time %" /8 AR
~ When rock cauing, enter rock brokeness.
= tnclude monitor reading in 8 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):[ |

Converted to Well: Yes No Well 1LD. # .




BORING LOG Page __of
PROJECT NAME: S L’]Le LA BORING NUMBER:_(CA)c, RY RF)
. PROJECT NUMBER: v DATE:

S~-9%
DRILLING COMPANY: e GEOLOGIST: '
DRILLING RIG: Geopmbe SO DRILLER: E. Lol
~ MATERIAL DESCRIPTION PIOD Rearfing |ppm]
yie] Depth| Blown? | Sample | Lithotogy . ]
Mo, T (Fr) | o ﬂnlnwoq Change Solt s
AR O s c 3]s |
RQOD | Me. Length | o vy |colo Matertal Classification S Remarks I3 -:‘{ 2|
Screansd or . e lE E 2
vt | Rock KR
Hardness
e 1 A H; _ -3
Subh Bose «3 . )
Ton R Br-és)b’g-‘h 3.0-4.0
‘Q Lf ,f med. 5“"‘" ﬂ-dtc O(ty So ;\ o (o '5%/9" :Oﬁf
. 13 Tl 2G1ely Sty o 6" ‘S',o!
6.0 chay 5B 284S o
e Gn.s.yokyey ;.{BME.& Time o 0%0& Yo-~5°
3§ € oD TF. silt |- ol b 6‘5%-{ =0ppr
Be. #Gtuy Sundy
. oloy 78 Sift
: Sef Screern
/2 2 w/hz6.7° fior9.0%(3 0
BT
gew)z&
2CFREIEIID
Imesa= O30
* When rock coring, enter rack brokeness.
™ Include monior reading in 6 foot intervals @ borehole. Increase reading frequency i slevated reponse read. Driling Area
Remarks: Background (ppm): l::]

Converted to Wel: Yes No

——

Well i.D. #




¥

BORING LOG Page _ _of __

PROJECT NAME: Sk 24 BORING NUMBER: Ase. 24 REE
PROJECT NUMBER: ) DATE: -7 i
DRILLING COMPANY: —_ 7~ 1o+ T GEOLOGIST:
DRILLING RIG: Goprokz, DRILLER: B Aears
" MATERIAL DESCRIPTION PIIAO Reading (ppm)
Samplel Owpth | Blowa/ | Sample | Litholegy . 1)
No. (Fq € or |Recovery| Change Sait 5
Ty:‘:or R:rn R(:? Slt:\ph (U'P)Wﬂ C:::(:‘::c c [ g ‘. ;l
RQO | No. Length {  ar y |Colo Materlal Classlfication s Remarks HHEE
Scrzened or . - a E 5 %
nterval Rock u-z o |la
Hardness
c 75:\". 'F- 'k (n<_,Q Sd-\-c& ,
chl Br.Chycy £ foud. Safddl R -3
41 Ta o ondled sl | || |ops%Rt=opp
1.5 RedoSroy Sovdy Gy [ [gam. 050"
6.6 Ton £t el clgey | [Busrraediof
Stand Yery Mm;q-f' FMQ:OF‘IL"\! o ‘
.4 g.a | Red Gy S:tu.\«)’{/(}hf SO %/ &l *Oppm
2P Wi = g2 seT Sorcee~
B i 9:0-/2.¢
M E RRCH,
Tome o OF
* When rock coring, enter rock brokeness.,
 Include monltor reading in 6 foot intervals € borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background {(ppm):[ |

Converted to Well: Yes No Well |.D.#: .




BORING LOG Page__of

/-0,—326‘

ﬂS%ﬁ‘} =szf)

tolso

s Fil2opp,

PROJECT NAME: S BORING NUMBER: CAIC, Y BES
PROJECT NUMBER: DATE: £-8-99
DRILLING COMPANY: RN GEQLOGIST: _
DRILLING RIG: Ceopmbe SYOD DRILLER: - fesis
| MATERIAL DESCRIPTION PIVFID Reading (ppm)
Sampisl Depth] Blows 7 | Sample | Lithology u
No. | (Ft} ]| & or |Recovery| Change i ]
wd | o | RGO | ¢ |wptFL| Dunsityr c « 818tk
[Typacd Run | (%} | Sampie | 1} [g Remarks YA EAL]
rao | Ne. Length | or y [Colod Material Classificaion s Elgs|s s
Scrounst| o . AHHE:
tntervad Rock m|®ta
Hardness .
=& &SPAO» " .leyﬂ/g& Soi,'(
o Slo Bose. Lo OO
Tonf Emed . Soud - @%gﬁm
I e TR S PR Broouftamedalyd flame 2 f60¢ | O] |0
/ O Savl. Mo \.S"r A
RSy Son B ¢ oy
{5.o Ton chymed. T axsss
A 12 /.0 cand, LI~
RedrGroy sondy
20 R = 8.4 & fSorecin,
G (01RO
<.
e FRETH (2
imss joR&
~ When rock toring, enter rock brokeness,
T Include monitor reading in § foot intervals ([ borehole. Increase reading frequency  elevated reponse read. Drilling Area
. Remarks: Background (ppm):[ |
Converted to Well: Yes No Weli L.D. #:




BORING LOG Page __of
PROJECT NAME: £ ;’}'5 a4 BORING NUMBER: CAIC 2 RIS |
PROJECT NUMBER: DATE: A-G%
DRILLING COMPANY: Coikivn i GEOLOGIST: .
DRILLING RIG: ﬁﬁs;gﬁx:hc s}b@_ DRILLER: ﬁ S Ao sts
Ir"“ " MATERIAL DESCRIPTION PIOFIO Reading (ppm)
# Oupth| Biows / | Samets | Lithaloay : U
Na. F) §"or |Recovery| Change Sail ]
and or rRQD I {DegdvFt. Densityl N t
Typaod Rum | %) | Semple ) |const ¢ Remarks AL E
rao | Ne, Lengh | o v ICol Material Classification 5 EISIE |5
Screensd| o * s |E s a2
merval | Roek H b5
Hartness
B3 ]92‘3} Som];ig& SGJ
b Base NSRBI |
PO rO_3.0
3.0 Jan P B Med. 8! [Tmea 1032 //S
y| (4] 128 Fown Chimed | ol o f-f/;
Sonf T, C"-*F M i
Browon, Conrse, &m& i
=Y rd -~
.ﬁ— Ssceen Fo-g.o
2 g .0 w/A O | | Gowm S‘-O"S’&I O o ‘(59’}-’,/:%60
B\
P Sampled (s
3
YRGS TR .
Tme s f/ S&
* When rock coring, estes rack brokeness.
** Include monitor reading in & 100t intervais @ borehole. Increase reading frequency if elevaled reponse read. Drilling Area
Remarks: Background (ppm):l::
Converted to Well; Yes No Well 1.D. #:




BORING LOG Page  of __

PROJECT NAME: Sife ad ' BORING NUMBER. <nc 2y il
. PROJECT NUMBER: DATE: T6~X
DRILLING COMPANY: "~ upilora GEOLOGIST:
DRILLING RIG: Geagolke DRILLER: 2. lauoi<
¥ MATERIAL DESCRIPTION PIDAID Raacing (ppm)
Samplel Dapth | Biows 1 | Sanpie | Lithelogy R u
No, {Fv) §" or |Racavery{ Change Solt S
and of RQD f (DepthFL| pansityl :! 1t 1:
ypeod Ron | (%) | Semoie| ) Fconsiatese ¢ Remarks SHEL
RQO | Na Length o y IColod Materia! Classification S Efalcts
Scrveond|  or . djE|fis
Intervsl Rock s |9 |0
Hardrezs
4 .
— Aéfi!"&- - &M\f‘iﬁé Lo
Boa £ 4 Madt Son-S- | [fown /02,9 NS R0 e
3.0 Rk eroy il ekl Puser)igiga,
Y 3.5 . of sad.. Tim< 6)16°
%o Gooyckpey £ 1k |
' sl . ey Ui
Reagoey samcly 2650
IEEPEET oley 1 s Eikkr= O

L
. \[/ 1 e g0t R
L = -5_)
2 L @A /0 Sompled 1%

AMFDUSTI
FMr_,ll/ (o)
|
™ Include monitor reading in & fool intervals @ borehole Increase reaging trequency A elevated reponse read. Drilling Area
Remarks: Background (ppm): D

Converted to Well: Yes No Well 1.D. #

——




BORING LOG Page___of ___
PROJECT NAME: ) f&. 4 BORING NUMBER: (732N B IR
PROJECT NUMBER: DATE: L&
DRILLING COMPANY: GEOLOGIST: ‘ .
DRILLING RIG: Gnqgm\r, DRILLER: B. Lewis
[ . ~ MATERIAL DESCRIPTION PIOFID Reading {ppm
Samplal Depth | Blaws/ | Sample | Lithology v -
Ma. | [FL) | & or |Recovery| Change Soil S
T;:'dot l!:n 1::, Su:\pl- ID'P;"'F'- — c . ad | k
RGO | Na. Length | or v lcolod  Materis Classincation s Remarks K] ile
nterval Rock siel&
Handness
Ashalz 3" | |Goepckd S6i)
N A <
.Bmmﬁn,é_mhy ﬁ'(&}i. [-0-R.9
e e meseove) &N\ | [Gusr pglo 00,0
< Y ==t Mot ST Timx.d ol B ’{-5—%!:#0)’?
Bewsor ok '
p sav TS Y | _ ‘
5 — .
. f—————t ,-Q_ él 5.{3-{3:, I',. _CCQ\"\.SV l)’. 023-0 ¢
2 & Q[txy . Maagw 1. ,&_“gﬁfkofﬁ
[
/ N \é/ S Scseea
Moe. 30-13.0 .
fo. 2 L= 102 1
|
edl s
2 Y4
Tiorc & J143
* When rock coning, enier rock brokeness.
** Include monitor reading in 5 foot kntesvals €3 borehole. InCrease mading frequency if elevated reponse read. Orilling Area
Remarks: Background (ppm): E:
Converted to Well; Yes

No Well 1.D. #:




Remarks;

Background {ppm}: (:

Converted to Well: Yes

No

Well 1.D. #:

BORING LOG Page ___of
PROJECTNAME __ ~iTz o\ BORING NUMBER: GAIC M 12)73
PROJECT NUMBER: - DATE: G- 2.9
DRILLING COMPANY: ¢ GEOLOGIST:
DRILLING RIG; Gorotals o DRILLER: B.Hansis
~ MATERIAL DESCRIPTION PIOIFID Readiog (pmi}
Sampled Depth | Blows 7 | Sampla | Litholagy 3]
No. | {F.) | § or |Racovery| Changa Sal S
Nu R:‘ ROO 1 |owthe] Densty c .15 % b
“,:.00 Ha, w m :r Canl;lhuc Colof Material Classificaticn S Remarks E‘ -':,-‘, «2 :
i B . AlEIS IS
wtaeval | pock mfeid
Hacdness
@bﬂ <o &W&J
B fine ?Z /Mcs§ w 10-3.8 /o3 o’
32 wnd. T ooy e 2y e
F (4L ko T £ lame® Sal] Lra /5 m
- Moish
L oo ?‘:Jmﬁ ).
St OO
P & Xe 4B
. Sef Siraesn
— 7 q
L / ,Z(-\ = /0. [ ﬁrw«iﬁ) ~-|R.0
RT 2 SFRI 30
| 8 )20
* When rock caring, enter rock brokeness.
™ Include monitor reading in 6 foot intervals @ horehole. Increase reading frequency If elevated reponse read. Drilling Area




BORING LOG Paoe L oL

NAME: ; BORING NUMBER: C % B/%
22&‘23? NUMBER: (e, piteed DATE: kKb
ORILLING COMPANY: ™ (7,7, Sr GEOLOGIST: ] -
DRILLING RIG: Sus fo pegh— DRILLER: [ S
MATERIAL DES PR Aeuting ippemi
| gupm | Senn ! | Bowph | Liwingy : . V]
BEE H o : .
r,.an- ™~ -.o-”"';"‘c........ c Remarks l l i
w0 | se Lmgn | w ' Meteriot Cisesiication : l I
oo .'.'.
Nerdeme
' /T .,,» A’illwél'u/imu-
Nl 4 Vg ) Weois o g ol o
NE: l L,
_T“ ¢ Y W Lst
'L Btu Sd-«;oo[ Cﬁ.\f ¢
wavadi Gt XS
i -
Hfﬁ / '7;, A Y j/
"4
Ve
~t
7

* When rock COrng, s Iock bapkoprss
~ inchuse moritor randing In § oot Intervers @ borehoty  Incrrase readng irngueary I iavetd topenss resd Orifing Area

Remarks: Beackground (ppm)
Converted to Weil. Yes j:: - No Wel LD 8.

B ——




BORING LOG bt

.Pao.necwme: Cat Sitezf BORING NUMBER: 2.4 [5 15 _
PROJECT NUMBER: DATE:OG - k7
DRILLING COMPANY. e S GEOL . a
DRILLWNG RIO: 5%::&“& DRILLER: L (gt
L__ T WATERIAL DESCRIPTION PP Rowiing ot
Wopth| Bowsi | Bomyht [ Libuge ’ v .
:c ? :u: ' S c::v : - i
o ol B :: ! e-:-.#:obl materie Cassticetion s Remarks l l l I
pwesary Y :
)ﬁ Werdages
z 2‘% S4H S ety Clay Wa:sf 11
13 L) el | [ lelo R
K / /
‘J/ / . L~ iL '1
1’ ot llz lx/d' \
L | Sod Clay 7
¢ . J/ o \L
-1
g
— .
”~
/'/‘
e
;Wmmwnau-u
Rm*n:wmhtmmom Increase rending Feguenry K aimeabed repeneg resd Orifing Area
Beckground lm)r@

.Convmea loWell Yes L No Wel1D ¥, N




BORING LOG

Page | _of _/_

PROJECT NAME: EAC BORING NUMBER: Z. ¥ 15/ &
PROJECT NUMBER: DATE: YT
DRILLING COMPANY: (oliaan S GEOLOGIST. N
DRILLING RIG: Sho b F! %[r, : DRILLER: s
MATERIAL DES oo —
| Dopmn | Giewe! | Gowpiy [ Lialngy ’ . U
B~ T
B ™ I H el
1 mr - .
oareed Nesh
Nerdmyes
e
| L~ Kl Sl of qunpe! %L'f
1 £/ Aucc k-
‘ 7| olnol e
3 ¢ Y br. Silfy flagy rorst
Y / / /
A} 5 / l j[ % rfo xolo
H A ‘L
1 A Sel oy Sote AL
g Y L "L 4
i
—~
— N
e
/'/‘
* Wit roci Conng, enier mck SRNes
= Inciude monitor reading I 8 fool intervely @ Dorahch  Increan remding aquency I dinvpied (0penEs rend Driting Ares
Remarks: B.mm"" ‘m,.u&
Converted (o Wed,

Vel lLD. 8.

Yes Tﬁ Ho




BORING LOG Page ( of (
PROJECT NAME: £kl BORING NUMBER: Z Y3 L}
PROJECT NUMBER: DATE: s/c/¢ T
DRILLING COMPANY: (7 . ¢ GEOLOGIST: e
DRILLING RIG: DPT DRILLER; K - Pe et
MATERIAL DESCRIPTION PIFID Raading [ppm)
wplel Depih | Blows / | Sample | Lithalogy 0 U
Ne, | R} For |Recevary| Change Soll s
ol | | e [ |2 c THAE
RQD | Mo tength | or v  [Coloi Material Classification $ Remarks -2_' % g ;
imterval Rock alela
Hardness
' » /AWW W e
AV 3 L / k({ o o |
Tle L7k v T v
s L Wo: s{
& G- v S.&‘f'u_\.b
Y 3% oLV I

* \Whaen rock coring, enter rock brokeness.

™ Include monitor reading in 6 foot intervals @ borehole. Incraasa reading frequency I elevaled reponse read.

. Remarks:
Converted to Well;

Driiling Area
Background (ppm):[ﬁl

| Yes :ZSE:V No

Well L.D. #

T




BORING LOG Page { of _I_

PROJECT NAME: uc BORING NUMBER: Z /31 &
PROJECT NUMBER: DATE: 57577
DRILLING COMPANY: CO lepn S GEOQLOGIST: A
DRILLING RIG: PP DRILLER: F - (Sea. V
MATERIAL DESCRIPTION PID/FID Reading {ppm)
wpie] Depth | Bows [ | Sample § Lithology - u
No. | {R.] | & or |Recovery Change Sail 5
T:::dl a:r ?:? S-n:wl ) o ¢ 3 L &
AQD | Na. Lemgth | or cm;mm'(:olo Materia] Classification s Remarks E’ .'g 2L
Screensd oy 7 . a{E E 2
{nterval Rack slaié
Hardness .
s
’ &"A 0—</é A_/[@h—
K- E"" g‘l'- /'{\/ gc-_*ﬂ\ I,)vrl
3 i | el o |0
U
1N 2 Mo ?
< - ! .
¢
ra !L p=e
| M
“ When mck coning, enter rock brokeness.
** inciude monitor reading in € foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm): ﬁl
—

Converted to Well: Yes  [(oy? No Well1.D. &
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22 Keabdin KATAHDIN ANALYTICAL SERVICES
SAMMIEERELEED REPORT OF ANALYTICAL RESULTS

Chent: PAUL CAILIGAN Lab Number:  WP3703-25
Tetra Tech NUS SDG: WPITD3
1401 Oven Park Dr. Report Date: 9/24/99
Suite 102 PONo. : N7912-Pga264
TaRahassee, FL 32308 Project: CcTO 868
Proj.ID: CNC CHARLESTON % Sollds: 66
Methad: SWB250

Sample Description Matrix  Sampled Date Rec'd Date Ext. Date ExtdBy Ext. Method Analyst
24518020203 SL 8r23/89 8/24/99 8730039 oJpP 5030 oP
Sample Method
Compound Resuit Unks OF PaL PQL
BENZENE <8 uy'Kg 16 8 S
TOLUENE <8 ugiKg 16 8 5
1,2-DIBROMOETHANE <8 ug’Kg 18 8 S
ETHYLBENZENE <§ ug'g 16 8 s
NAPHTHALENE <§ ug’Kg 16 8 S
MTBE <8 ugKg 186 8 S
TOTAL XYLENES <8 ug/ig 16 8 S
DIBROMOFLUCROMETHANE 106 % 16
1,2-DICHLOROETHANE-D4 108 % 16
. TOLUENE-D8 96 % 16
P-BROMOFLUOROBENZENE 80 % 18

I Report Notes:

Paont of t

OAANNNE"T



PAA Kachdin KATAHDIN ANALYTICAL SERVICES
PRIl RS REPORT OF ANALYTICAL RESULTS

Client:  PAUL CALLIGAN Lab Number: WP3T703-25
Tetra Tech HUS SDG: WP3703
1401 Oven Park Dr. Report Date: 02489
Suite 102 PONo. N7912-P0O264
Talfahassee, FL 32308 Project: CTO #68
Prol.ID: CNC CHARLESTON % Solids: 66
Method: EPA B270

Date Analyzed: 9/10/99

Sample Description " Matrix  SampledBDate  Rec'd Date Ext.Date  Ex'dBy ExiMethod  Analyst
24518020203 sL 823099 8/24/09 812599 DFD EPA 3550 KRT
Sample Method
Compound Resuft Units DF PQL PQL
NAPHTHALENE <500 vpg 15 500 330
2-METHYLNAPHTHALENE <500 ugKg 15 500 3%
ACENAPHTHYLENE <500 ugKy 15 500 330
ACENAPHTHENE <500 ugfkg 15 500 330
FLUORENE <500 ugfKg 15 500 330
PHENANTHRENE <500 ug/ig 15 500 330
ANTHRACENE <500 ug/Kg 15 500 330
FLUORANTHENE <500 ugKg 15 500 I
PYRENE <500 ug/Kg 15 S00 330
BENZOJAJANTHRACENE <500 uglKg 15 500 330
CHRYSENE <500 up/Kg 15 500 330
BENZO[BJFLUORANTHENE <500 ug/Kg 15 500 0
BENZOPJFLUCRANTHENE <500 ugiKg 15 500 %0
BENZO[AJPYRENE <500 ugg 15 500 30
INDENOJ1,2,3-CDJPYRENE <500 ug/Kg 15 500 330
DIBENZJA HIANTHRACENE <500 ug/Kg 15 500 330
BENZO[G H,IFERYLENE <500 ug/Kg 15 500 330
NITROBENZENE-D5 73 % 15
2-FLUOROBIPHENYL 74 % 15
TERPHENYL-D14 83 % 15
Report Notes:

Page { of

-~ -




Lab Name: Kstahdin Analytical Services

Matrix: SOIL
Percent Solids: 65.9

1
INORGANIC ANALYSIS DATA SHEET
Client Field ID: 24SL.B020203
SDG Name: WP3I703
Lab Sample ID: WP3703-025

Concentration Urits (ug/L or mg/Kg dry weight): mg/Kg

CAS No.  Analyte Concentration C Q M DF
7429-90-5 ALUMINUM 33900 P |
7440-36-0 ANTIMONY 022 U | o 1
7440-38-2 ARSENIC 123 P 1
7440-39-3 BARIUM 45.4 P I
7440-41-7 BERYLLIUM i3 P 1
7440-43-9 CADMIUM 018 U p 1
7440-70-2 CALCIUM 3400 P 1
7440-47-3 CHROMIUM 424 p 1
7440-48-4 COBALT 8.6 P 1
7440-50-8 COPPER 303 P 1
7439-89-6 1RON 21200 p i
7439-92-1 LEAD 46.0 p 1
74399544 MAGNESIUM 3500 P 1
7439-96-5 MANGANESE 277 P 1
7439976 MERCURY 0.43 cv 1
7440-02-0 NICKEL 15.1 P 1
7440-09-7 POTASSIUM 1920 P {
7782-49-2 SELENIUM 031 U P 1
7440-22-4 SILVER 023 U P 1
7440-23-5 SODIUM 149 P 1
7440-28-0 THALLIUM 056 B P 1
7440-62-2 VANADIUM 663 P 1
7440-66-6 ZINC 138 P 1

Color Before: N/A Texture: N/A

Color After: N/A Clarity After: N/A

Comments:

FORMI - IN

Q000064




/‘ W\ Katahdin

ANALYTICAL SERVICES

Lab Nuarber : WP-3703-25

CLIENT: PAIN, CALLIGAN Report Date: 10/01/99

Tetra Tech NGS O Ro. : N7912-P39264

1401 Oven Park Dr., Suite 102 Pruject : CIO #68

Tallahassee, FL 32308
VWICE: CQNC CHARLESTON REPORT OF ANALYTICAL RESULIS Page 5 of 8
SAMPIE DESCRIPTION ‘ MIATRIX SEMPLED BY SIMPLED DRTE RECEIVED
24818020203 Salid CLIENT 08/23/99 0B/24/9%
PRRAMETER ' RESULT ONITS ©OF *PCL,  METHOD ANAIXZED RBY ROTES
Solids-Total Residue (TS) 66. wet 1.0 0.10 CLP/CIP SOW 08/26/99 aJF 1

* DOL, (Practical Quantitation lLewel) represents laboratory reporting limits and may not reflect sample-
specific veporting limits. Smple-specific limits are indicated by results annotated with '<' values.
{1) Sawple Preparation ca 08/25/99 by JrF .

10/01/99

LJO/bacajc (dw) /mem

PH2STSS1

CC: MS. IEE IECK
TETRA TECH NUS

FOSTER PLAZA 7 B .

661 NNDERSEN DR. .
0 Crmmney Rosd Na 5 219 Wegt Road No. 5. Pumamouds, NH 03801
.00, Bax 730, Westheaak, ME 04098 brpetfhatahdinba.com Tek (603) 4315777  Fax: (603) 436-3156

Tel: 1207) 874-2400  Fas: (307) 7754029

0000065




Aar Kauhdin KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

Vi A

Client:  PAUL CALLIGAN LabNumber:  WP3703-24
Totra Tech NUS sba: WP3Te3
1401 Oven Park Dr. ' Report Date: ~ 9/24/99 *
Sulte 102 PONo.: N7912-P99264
Teltahassee, FL 32308 Project: CTO 8
Proj.iD: CNC CHARLESTON % Sofids: a2
Method: SW8250

Date Analyzed: 8/28/99

Sample Description Matrix  Sampied Date Rec'd Date Ext. Date Ext'dBy Ext. Method Analyst

24518040304 SL 82389 872499 82899 Jss 5030 JsS
Sample WMathod

Compounud Result Units DF PaL PQL

BENZENE 5 ugKg 10 & 8

TOLUENE <5 ugKg 1.0 5 5

1,2-DIBROMOETHANE <5 ug/Kg 1.0 5 5

ETHYLBENZENE <5 ug/Kg to 5 5

NAPHTHALENE <5 up/Kg 1.0 5 S

MTBE <5 ug/Kg 10 5 5

TOTAL XYLENES <5 ugfKg 10 s 5

DIBROMOFLUOROME THANE 133 % 10

1,2-DICHLOROETHANE-D4 145 % 10

TOLUENE-D8 13 % 10

P-BROMOFLUOROBENZENE 86 % 1.0

. Report Notes:

Pana t of 4
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AR AL s

al:din

Client: PAUL CALLIGAN
Tetra Tech NUS
1401 Oven Park Dr.
Sulte 102

Taliahassee, FL 32208
Proj. ID: CNC CHARLESTON

KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

Lab Number: WP3703-24
SDG: WP3703
Report Date:  9/24/99

PO No.: N7912-P99254
Project: CTO #68

% Solids: 82

Method: EPA 8270

Date Analyzed: 9/4009

Sample Description Matrix  SampledDate  Rec'd Date ExtDate  ExtdBy Ext.Method  Analyst

2451 B040304 st a9 824799 8/25/09 DPD £PA 3550 KRT
Sample Method

Compound Result Units OF PaL PaL

NAPHTHALENE <400 uyKg 12 400 330 '

2METHYLNAPHTHALENE <400 vag 12 a0 330

ACENAPHTHYLENE <400 vgKg 12 40 aso

ACENAPHTHENE <400 ugKg 12 400 3%

FLUORENE <400 ug/Kg 12 400 330

PHENANTHRENE <400 g 12 400 330

ANTHRACENE <400 ug/Kg 12 400 330

FLUORANTHENE <400 ugKg 12 400 3%

PYRENE <400 ugKg 12 40 330

BENZO[AJANTHRACENE <400 ugg 12 400 330

CHRYSENE <400 ugiXg 12 400 330

BENZO{BIFLUORANTHENE <400 ugiKg 12 400 330

BENZO[KIFLUORANTHENE <400 wKg 12 ) 330

BENZOJAJPYRENE <400 ugKg 12 400 30

INDENO[1,2,3-COPYRENE <400 ugg 12 400 330

DIBENZIA HJANTHRACENE <400 ughg 12 400 330

BENZO[GH,[JPERYLENE <400 ug/g 1.2 400 330

NITROBENZENE-DS 78 % 12

2-FLUOROBIPHENYL 80 % 12

TERPHENYL-D14 90 % 12

Report Notes:

Poane 4 oF ¢




1
INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services Client Ficld ID: 24SLB040304
Matrix: SOIL SDG Name: WP3703
Percent Solids: 81.7 Lab Sample ID: WP3703-024

Concentration Units (ug/L or mg/Kg dry weight): mg/Kg

CAS No. Anal