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Response To Comments On
RFI Report Addendum For SWMU 164, Zone K
Rationale For No Further Action
Charleston Naval Complex Annex
Revision 0, Dated June 2001

SCDHEC General Comment:

Several sections are concluded with sweeping statements which suggest there is no need for
further action. These statements are not always supported. See specific comments below for
the specific examples. Until these comments are resolved, the recommendation for no
further action can not be supported.

CH2M-Jones Response:

The data presented in the original RFI report and RFI report addendum (RFIRA) as well as
the additional discussion presented herein continue to strongly support the conclusion that
no releases of contaminants have occurred at SWMU 164 that require further action.

SCDHEC Specific Comment 1:

Page 3-1, Section 3.1
The depth range for the surface soil samples and the subsurface soil samples should be
stated somewhere in this section.

CH2M-Jones Response 1:

Revised pages that specify the depth of surface and subsurface soil samples will be provided.
The sampling depths were as previously described in the work plan and as provided in the
appendix to the RFIRA (0 to 1 ft bls for surface soil samples and 3 to 5 ft bls for subsurface
soil samples).

SCDHEC Specific Comment 2:

Page 3-3, Section 3.1.1
The text cites an evaluation criteria saying that no surface sample (of aluminum) exceeded

the greater of the risk based criteria (RBC) or the background reference concentration (BRC).
In Section 5.1 RFI Status, the report recommends No Further Action for this site because no
chemical detections at this site exceeded risk-based criteria and background reference
concentrations. For programmatic consistency, one set of evaluation criteria should be
employed. Revise text and evaluations as appropriate.

CH2M-Jones Response 2:

Please note that the phrase “no surface soil sample exceeded the greater of the RBC or the
background reference concentration” and the phrase “no surface soil sample exceeded the
RBC and the background reference concentration” are logically identical. The reason for this
is that in the first phrase, if a parameter exceeds the greater of the two criteria, it must also
exceed the lesser criteria, therefore it has exceeded both criteria (the background reference
concentration and the RBC). There is no inconststency in these two phrases; a single set of
evaluation criteria has been employed. No text revision is necessary.
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SCDHEC Specific Comment 3:

Page 3-3, Section 3.1.3

This discussion of subsurface soil thallium concentrations does not include any comparison
to background concentrations. The later discussion regarding thallium on Page 4-3 goes
through a lengthy discussion stating that no Zone K background value is available due to
the fact that all samples reported thallinm below detection limits. For added clarity, this
statement should be included in this earlier discussion.

CH2M-]Jones Response 3:
The statement “no Zone K background value for thallium is available due to the fact that all
samples reported thallium below the detection limit” will be added to section 3.1.3.

SCDHEC Specific Comment 4:

Page 3-3, Section 3.3

This section discusses background soil sampling. The collection of only six surface soil
samples seems a low number for a data set for background value calculation. The collection
of three samples for subsurface soils is too few samples for a data set for background value
calculation. These values would be more appropriately called reference values and their use
under the same rule as background values (i.e. ok if less than 2x background) should be a
matter for discussion for the BRAC Cleanup Team.

CH2M-]Jones Response 4:

The phrase “background concentrations” and the term “background,” as used on page 3-3,
Section 3.3, refer to the results of the background samples or to the samples themselves. We
agree that the phrase “reference concentration” can be applied to a value of two times the
mean, however, it should be noted that nowhere in Section 3.3 on page 3-3 is the phrase
“background concentration” or “background value” used to refer to two times the mean. The
BCT has discussed the use of these data; the manner in which these results are discussed in
Section 3.3 are consistent with BCT discussions. No text revision is considered necessary.

SCDHEC Specific Comment 5:

Page 4-2, Section 4.2.2

This section discusses the subsurface occurrence of arsenic. The single detected
concentration is from sample K1645B002. The argument put forth in the text regarding a set
of background samples (surface soil and subsurface soil) in which the arsenic value
decreases by two orders of magnitude with depth and therefore indicates that the leaching
is not occurring is not valid. The arsenic value from samples 164SB002T1 and T2 clearly
shows that sample T2 clearly exceeds the background (reference) value, both values are
above the screening criteria and, taken together, indicate a trend that increases with depth.
The data presented point more towards a lack of delineation of arsenic concentrations in soil
rather than support of the statement that Arsenic in subsurface soil does not warrant further
investigation or action at SWMU 164.
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While the inclusion of information {no arsenic detections in five sampling events) from the
closest downgradient well is good evidence for the non-leachability of arsenic, the inclusion
of sidegradient direct push technology (DPT) wells is of considerably less value. In the
following section, 4.3 Groundwater, two DPT wells are discussed: 166GP018 and 166GP072.
The text states that metals were not detected in a filtered groundwater sample from
166GP018. The use of filtered samples is not generally allowed by Region 4 EPA. There are
no metals analytical results stated for location 166GP072. These items in Section 4.3 do not
support the blanket conclusion in Section 4.2.2 that the groundwater in the area is not
affected by arsenic. The information presented is insufficient to draw that conclusion.

CH2M-Jones Response 5:

In evaluating whether COPCs may be present at a site, it is important to differentiate
between potential contaminants that may have originated at a SWMU/AOC and potential
contaminants that may be part of the background conditions. In the case of arsenic as a
potential surface or subsurface soil contaminant at SWMLI 164, the weight of evidence
clearly supports the conclusion that arsenic is not a soil COPC or COC at SWMU 164 (ie.,
there are no data suggesting that the presence of arsenic detected in the soil samples from the
drainage swales next to the site is related to release of contamination at SWMU 164). This
weight of evidence includes the following:

o None of the surface or subsurface soil samples adjacent to the building in which SWMU
164 was located had elevated arsenic.

» No source area of arsenic contamination at SWMU 164 has been found or reported to be
present.

®  No releases of arsenic or its use as a process component at SWMU 164 have been
reported.

¢ The sole occurrence of arsenic in subsurface soil above screening criteria occurred away
from SWMU 164 in the drainage ditch with no elevated arsenic occurrences in adjacent
samples, which is indicative of a lack of site-specific releases.

Given that there is no plausible linkage between the arsenic in the drainage ditch and SWMU
164, the question of whether it is related to site background conditions should be considered.
Aguain, the weight of evidence suggests that the arsenic in the drainage ditch is very plausibly
related to background conditions at the Annex.

The additional soil background sampling conducted as described in the technical
memorandum entitled “Results of Additional Background Sampling of the CNC Railroad
and Annex (Zone K),” dated August 10, 2001, found that arsenic concentrations in
background soil were significantly greater than originally identified in the RFI work
completed by the Navy/EnSafe team. For example, two surface soil samples, one adjacent to
the edge of an outdoor (asphalt) basketball court and one adjacent to a fence gate, had arsenic
concentrations of 92 and 55 milligrams per kilogram (mg/kg), respectively.

The most likely source of the arsenic in these background samples, as well as at boring
K1645B002, is from the use of arsenic-containing herbicides at the Annex during its past 50-
year operational history. Both of the background locations referred to above are locations at
which the use of herbicides is likely.
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Because the data do not indicate that the arsenic detected in drainage ditch soil sample
K164SB002 originated at SWMU 164, and because the additional background sampling
identified elevated arsenic at concentrations greater than those detected in the drainage ditch
samples near SWMU 164, further evaluation of this issue under RCRA does not appear
warranted.

The issue of whether there are sufficient data to assess whether arsenic in groundwater is an
issue at the Annex is discussed in the Response to SCDHEC Comment 6.

SCDHEC Specific Comment 6:

Page 4-3, Section 4.3

The value for arsenic in the subsurface soil sample for sample number 1645B002T2 is
reported at 38.5 mg/kg while the soil-to-groundwater soil screening level is reported to be
14.5mg/kg. 5o, the reported arsenic concentration is more than twice the concentration
suggested as a screening value which would provide protection from compounds leaching
into the groundwater. The statement on lines 10 and 11 on page 4-4 which states that >no
chemical were found in soil at concentrations that would indicate a potential soil-to-
groundwater pathway is clearly not supported by the arsenic values reported and should be
removed.

CH2M-Jones Response 6:

As discussed in the Response to SCOHEC Comment 5, there are no data that suggest that
arsenic contamination has occurred in soil due to the activities at SWMU 164, nor do the
data suggest that the arsenic detected at soil boring 1645B002 originated from activities at
SWMLU 164.

In considering whether arsenic in soil is a potential threat to groundwater, not only at this
location in the drainage ditch adjacent to SWMLI 164 but at the site overall, a variety of
factors that are relevant to arsenic’s behavior in the environment must be considered. In this
regard, the generic SSL value, although it provides a quick screen for leachability concerns, is
not a highly relevant factor for several reasons, including the following:

1) Arsenic in the background samples significantly exceeded the generic SSL for arsenic.

2) Arsenic concentrations in groundwater depend much more on site-specific geochemical
processes and conditions than on the arsenic concentration in the soil.

3) Arsenic has been detected in only a single groundwater sample (at a concentration less
than 2 micrograms per liter [ug/L]) in all of the groundwater sampling cunducted at the
Annex. Arsenic has been below detectable levels in all other groundwater samples
analyzed at the Annex.

An overgl] discussion of the geochemical behavior of arsenic in soil/groundwater systems, as
it relates to observed arsenic concentrations and geochemical conditions at the CNC main
base, was presented to the BCT in a technical memorandum entitled “An Quverview of
Arsenic Geochemistry, Terminal Electron Accepting Processes in GW Systems, and
Implications for the CNC Hydrogeologic Environment,” dated August 17, 2001.
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In this memorandum, it was noted that research had demonstrated that arsenic exhibits
unigue geochemical behavior, compared to other metals, and that its valence and behavior (as
an oxyanion) are highly sensitive to the soil/groundwater system’s oxidation-reduction
potential (ORP). Soluble arsenic concentrations are typically controlled by redox conditions,
biological activity, adsorption reactions, and pH, but not by solubility equilibria. In reducing
conditions arsenic may be released into groundwater due to natural geochemical processes,
whereas under oxidizing conditions, arsenic concentrations in groundwater may remain very
low.

Geochemical conditions at the Annex are somewhat different than at the CNC main base.
Dissolved oxygen (DO) levels of 2 to 3 milligrams per liter (mg/L) have been measured in
background wells at the Annex, while DO levels at the main base are typically below 1 mg/L.
ORP levels also appear to be generally greater at the Annex as compared to the CNC main
base. The higher DO and higher redox appears effective in creating conditions in which
arsenic does not occur at elevated concentrations in groundwater at the Annex. Whereas
conditions at the CNC muain base appear conducive to the natural presence of arsenic at
elevated concentrations, the conditions at the Annex appear to favor the general absence of
arsenic in groundwater.

These DO and ORFP measurements are consistent with the groundwater data collected at the
Annex, which demonstrates that arsenic in groundwater is not a concern at the Annex. Of
the 58 groundwater samples that were analyzed for arsenic from 24 wells at the Annex since
RFI activities began in 1997, arsenic was below the detection limit in 57 of these samples,
with detection limits of less than 4 ug/L. (See Table 1 attached). The single detection of
arsenic was at a concentration of 1.8 ug/L (J). These data conclusively demonstrate that
arsenic in groundwater is not a concern at the Annex.

Given that the Annex has been used for various military and industrial activities since World
War II (over 60 years), during which time arsenical pesticides are likely to have been applied
many times, there has been ample time for leaching of arsenic into groundwater to occur if
conditions conducive to such leaching were present. The fact that there is almost no detectable
arsenic present in groundwater at the site demonstrates that significant leaching of arsenic
into grounduwater is not occurring.

In summary, CH2M-Jones does not belicve any further effort to assess arsenic in soil or
groundwater is warranted at SWMU 164 for the following reasons:

1. No data indicate that arsenic soil contamination has occurred from activities at SWMU
164, nor do they indicate that the arsenic detected in the drainage ditch soil at boring
1645B002 originated from activities at SWMU 164 (the arsenic is not site-related).

2. The arsenic detected in the drainage ditch samples is most likely related to site
background, since the concentrations are within the range detected at background
locations across the Annex.

3. All groundwater data overwhelmingly support the conclusion that arsenic in
groundwater is not an issue of concern at this site, nor anywhere else at the CNC.
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TABLE 1
Arsenic Results for Groundwater Monitoring Wells in the Charteston Naval Complex Annex
Response to Comments, RF] Report Addendurm, SWMU 164, Zone K (Revision 6}

Result MCL
Station Sample Date (ug/L) Quatlifier (pg/L)
K186GW001 166GWD0101 01031897 1.7 U 50
166GW00102 04/18/1997 3.0 u
166GW00103 07/23/1997 28 uJ
166GW00104 10/22/1997 1.8 U
161GW00101 01/03/1997 1.7 u
151GW00102 04/18/1997 3.0 U
161GW00103 07/25/1997 2.8 U
161GW00104 10/22/1997 1.8 UJ
162GW00102 04/17/1997 3.0 U
162GW00101 01/06/1997 - 1.7 U
162GW00103 07/24/1897 28 U
162GW00104 10/20/1997 1.8 ud
162GW00105 12/07/1999 3.3
K182GW002 162GW00201 01/02/1997 1.7 U 50
162GW00202 04/17/11997 3.0 U
162GW00203 07/24/1997 28 U
162GW00204 10/20/1997 1.8 uJ
162GW00205 12/07/1999 3.3 U
K163GWOD1 163GW00101 01/03/1997 1.8 J 50
163GW00102 04/17/1997 3.0 U
183GWO00103 07/28/1997 2.8 U
163GW00104 10/23/1887 1.8 J
696GW00101 12/06/1989 33 U
KB96GW002 696GW00201 12/06/199% 33 U 50
Ke96GW003 £96GW00301 12/06/1999 33 u 50
K&98GWO001 638GW00101 01/06/1997 2.0 U 50
698GW00102 04/18/1997 3.0 U
698GW00103 07/25/1897 2.8 U
638GW00104 10/23/1997 18 UJ
698GW00105 12/071999 33 U
KegsGWo002 698GW00201 12/07/1999 33 u 50
KGDKGW001 GDKGWO00104 10/21/1897 1.8 UJ 50
GDKGW00101 01/02/1897 1.7 u
GDKGWO00102 04/16/1997 3.0 U
GDKGW00103a 07/29/1997 28 Ud
KGDKGW002 GDKGW00201 01/06/1997 1.7 U 50
GDKGW00202 04/16/1997 3.0 U
GDKGWO00203b 07/28/1997 2.8 UJ
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TABLE1

Arsenic Results for Groundwater Moniloring Wells in the Charleston Naval Complex Annex
Response to Comments, RFI Report Addendum, SWMU 164, Zone K {Revision 0}

Resuit MCL
Station Sample Date (ug/L) Qualifier {pg/L)
KGDKGW002 GDKGWO00204 10/21/1837 1.8 uJ 50
GDKGWO00205 12/07/1999 3.3 U
K166GWTM! 166GWTMITH 10/07/1899 3.3 U 50
166GWTMIT2 12/15/1999 33 U
K166GWTM2 166GWTM2TY 10/07/1998 33 U 50
166GWTM2T2 12/15/1999 3.3 U
K166GWTM3 166GWTM3T1 10/07/1999 3.3 U 50
K166GWPWB 166GWPWBT2 12/18/1999 3.3 U
K166GWTM4 166GWTMAT 10/07/1999 3.3 U 50
166GWTM4T2 12/15/1999 3.3 u
K166GWTM3 166GWTM3T2 12/15/1999 33 u 50
K166GWIN1 166GWINTTY 10/08/1995 33 U 50
K166GWIN2 166GWIN2T1 10/08/1399 3.3 U 50
K1668GWIN4 166GWIN4T1 10/08/1999 33 U 50
K166GWPWA 166GWPWAT1 10/07/1989 33 U 50
166GWPWAT2 12/16/1999 33 U
K166GWPWB 166GWPWBT1 10/06/1999 33 u 50
K166GWIN3 168GWINAT1 10/08/1999 33 U 50
K186GW16D 166GW16DT1 10/08/1999 33 U 50
K166GW10D 166GW10DT1 10/07/1999 3.3 U 50

All units are presented in micrograms per liter (ug/l.).
J  The reported value is the estimated detection limit.
U The analyte was undetected.
UJ The analyte was undetected and the reported value is an estimated detection limit.
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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, 199.

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 Solid Waste Management Unit (SWMU)
164 in Zone K of the CNC Annex. The site is recommended for No Further Action (NFA).
Figure 1-1 illustrates the location of Zone K, in the Naval Annex within the CNC.

1.1 Background

SWML 164 consists of an abrasive sandblasting booth formerly located in Building 2556 at
the Naval Annex. Figure 1-2 presents an aerial photograph of SWMU 164. Building 2556
was constructed in 1983 and used to refurbish and store mines. Various types of equipment
were also sandblasted to remove paint. The east side of the building housed the
sandblasting booth and a tool shed, which was once used as a drying booth (RFI Figure
10.4.1). The building’s west side was used for mine storage. Mine refurbishing continued at
Building 2556 until 1993. When the concrete floor in the building was inspected on March 9,
1999, it was in good condition and no cracks were observed. It has been reported that the
former blasting booth was near (i.e., within 35 feet of) the exterior doors, thus soil near the

doors may have been impacted.

A new blasting booth was installed around 1986 on the site of the former blasting booth,
and was comprised of a metal structure on the concrete floor. The booth was installed with
a metal grate in the floor to recover abrasive blast media for reuse using a negative pressure
system. During operations, exhaust air from the booth, which contained airborne blast

media, entered a cyclone separator where particulate matter was removed. However,

GNV/O11560026-SLH2681 DO 1-1
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fugitive airborne particulate, including lead and cadmium particulate, may have been
emitted from this system. Because an exterior bay door was approximately 35 feet from the
booth, dust that was noted outside the booth may have migrated from the building and
impacted the surrounding soil. An aboveground storage tank {AST) containing fuel oil was
also located at the northwest corner of Building 2556. Stains observed on the ground during

the 1994 survey could be from leaking pipes leading to Building 2556.

Materials of concern identified in the Final Zone K RFI Report Work Plan Addendum for
SWMU 164 (EnSafe Inc. [EnSafe], 1999b) were metals, polycyclic aromatic hydrocarbons
(PAHs), and petroleum products. To fulfill confirmatory sampling investigation (CSI)
objectives, soil was sampled in accordance with the final RFI Work Plan, and as described
in Section 3.0 of this RFI Addendum, to confirm whether any contamination resulted from
onsite activities at SWMU 164. Groundwater was not sampled in this investigation.

1.2 Purpose of the RFl Addendum

This report provides information about SWMU 164 that documents the conclusions from
the RFI report, provides the results of significant additional sampling performed after the
RFI report, and supports the recommendation of NFA for SWMU 164.

Prior to changing the status of any site to NFA 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 SWMU 37, Investigated Sanitary Sewers at the CNC

+ DPotential linkage to Area of Concern (AOC) 699, Investigated Storm Sewers at the CNC
+ Potential linkage of AOC 504, Investigated Railroad Lines at the CNC

¢ 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 RFI Addendum to expedite

evaluation of closure of the site.

Provided that the information presented in this addendum is adequate to address these site
closeout items, it is expected that the BCT will concur that NFA is appropriate for the site.
At that time, a Statement of Basis will be prepared that will be available for public comment

GNV/011560026-5LH2681 DOC 1-2
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in accordance with SCDHEC policy. This will allow for public participation in the final

remedy selection.

1.3 Report Organization

This RFI 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 Addendum.

2.0 Summary of RFI Conclusions for SWMU 164 — Summarizes the conclusions from the
RF1 investigations and risk evaluations for SWMU 164.

3.0 Summary of Additional Information— Summarizes information collected after

completion of the RFI report.

4.0 COPC/COC Refinement—Provides further evaluation results of aluminum, arsenic,

thallium, and BEQs in order to assess them as contaminants of concern (COCs).

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

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

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

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

Appendix B contains validation reports from the data from sampling subsequent to the RF]
report.

Appendix C contains RFI Figure 2.7, Shallow Groundwater Potentiometric Contours.
Appendix D contains a figure depicting the groundwater probe locations for SWMU 164.
Appendix E contains responses to SCDHEC comments.

All tables and figures appear at the end of their respective sections.

GNV/011560026-51H2681 DOC 13
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2.0 Summary of RFI Conclusions for SWMU 164

This section suminarizes the results and conclusions from the soil investigations conducted
in the area of Building 2556, and which were reported in the Zone K RFI Report (EnSafe,
1999a). Figure 2-1 presents the site features and RFI sample locations. The figure includes
details of the approximate location of the sandblaster and doors in the building, as well as

drainage features around the building.

Initially, soil borings were collected and analyzed from six surface and subsurface soil
sample locations (K1645SB001, K1645B002, K1645B003, K1645B004, K1645B005, and
K1645B006). An additional three surface and subsurface soil samples (K1645B007,
K1645B008, and K1645B009) were collected to determine if there was any impact from the
storage building to surrounding soil. The outcome of the screening analytical results from
the first sampling event were compared to U.S. Environmental Protection Agency (EPA)
Region III risk-based concentrations (RBCs) (June 1996), revealing the need for a second soil
sampling event to delineate the extent of contamination.

Five additional soil borings (K1645B010, K1645B011, K1645B0012, K1645B013, and
K1645B014) were sampled. Three of the additional soil borings were sampled to define the
extent of the arsenic detection at K1645B002. The other two soil borings were associated
with the semivolatile organic compound (SVOC) detections at K1645B004. Soil test data and
conclusions concerning contamination and risk results were presented in the Zone K RFI
Report. Conclusions from the RFI report are summarized below. A further evaluation of
COCs is provided in Section 4.0 of this addendum.

2.1 Surface Soil

The nature of contamination section (10.4.2), concludes that no volatile organic compounds
(VOCs), dioxin (TEQ), TPH-DRO, or pesticide/polychlorinated bipheny! (PCB) chemicals
were detected above the EPA Region IIl residential RBCs or soil screening levels (SSLs) for
surface soil. The RFI reported that three samples exceeded the benzo(a)pyrene equivalent
(BEQ) residential RBC, and six samples exceeded the residential RBC, 55L, and background
reference concentration (BRC) for arsenic. No other organics or inorganics exceeded

screening criteria (residential RBCs, BRCs, and SSLs).

The fate and transport section of the RFI Report (10.4.3) notes the only exceedances of SSLs
{(dilution attenuation factor [DAF] = 10) were limited to one of benzo(a)anthracene and two

GNV/014560026-5LH268°.DOC 21
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of arsenic, both in surface soil. Thus, the report concludes that the soil-to-groundwater
pathway is not significant. No VOCs were detected in surface soil samples, and as a result,
the soil-to-air migration pathway is not significant at SWMU 164.

The human health risk assessment (HHHRA) section (10.4.4) concludes that BEQs and arsenic
were chemicals of potential concern (COPCs) in surface soil. A Wilcoxon rank sum test
analysis presented aluminum as a COPC based on a BRC comparison. Benzo(a)pyrene,
aluminum, and arsenic were identified as (surface} soil pathway COCs for future residents;
benzo(a)pyrene and arsenic were identified as COCs for site workers (industrial land use

scenario).

2.2 Subsurface Soil

The nature of contamination section (10.4.2), concludes that no SVOCs, TPH-DRO, or
inorganic chemicals were detected above the appropriate SSLs or BRCs for subsurface soil.
The fate and transport section (10.4.3) notes that there were no exceedances of SSLs in
subsurface soil and no VOCs were detected in surface soil samples collected at SWMU 164,
thus the soil-to-groundwater and soil-to-air migration pathways are not significant. No
COPCs were identified for subsurface soil.

2.3 Groundwater
No groundwater samples were collected at SWMU 164 during the original RFI activities.

GNV/011560026-3LH2681 DOC 22
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3.0 Summary of Additional Information

This section summarizes the results and conclusions from the additional RFI investigations
planned and performed by EnSafe based on the Final Zone K RFI Report Work Plan
Addendum (EnSafe, 1999b). These results have not yet been formally presented to SCDHEC.

During 1999 and 2000, field activities were conducted subsequent to the RFI Report.
According to the Final Zone K RFI Report Work Plan Addendum, soil data gaps were identified

and soil samples were collected to perform the following tasks:

» Conduct SPLP tests for metals and SVOCs

» Define the extent of BEQs and arsenic in surface soil

¢ Investigate potential VOCs associated with the former satellite accumulation area (SAA)
¢ Delineate potential VOC or SVOC impacts from the AST

¢ Investigate potential VOC and metal contamination via runoff into the drainage ditch

The data from the additional investigations are summarized in this section. Analytical data

and validation reports are provided in Appendices A and B, respectively.

3.1 Soil Sampling and Analysis

During the additional investigations at SWMU 164, soil samples were collected at 26
locations, as shown in Figure 3-1. Samples were analyzed for metals from surface and
subsurface depths at 15 locations. Of these samples, synthetic precipitation leaching
procedure (SPLP) metals tests were also run on three surface and four subsurface samples.
Samples were analyzed for VOCs from surface and subsurface depths at eight locations,
and for SVOCs at 11 locations. One surface sample was analyzed for SPLP SVOCs. Samples

and corresponding analyses are summarized in Table 3-1.

Original RFI sample stations K164SB001, K164SB002, K164SB004, K164SB005, and
K1645B006 were resampled during the additional investigation, and new soil sample
stations (K164SB015 through K1645B035) were sampled. Locations of stations at which
additional soil samples were collected are shown in Figure 3-1. Tables 3-2 through 3-5
present summary results of the detected analytes from these additional investigations for

surface and subsurface soil.

GNV/011560026-SLH2681 DOC 3
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These tables show all detections and compare them to the appropriate screening criteria as

follows:

» The criteria for surface soil are EPA Region III residential RBCs, SSLs (DAF=10), and
BRCs (Zone K, CNC Annex background).

» The criteria for subsurface soil are SSLs (DAF=10) and BRCs (Zone K, CNC Annex
background).

Concentrations that exceed the screening criteria are in bold and outlined in boxes within

the table. Appendix A provides the detailed analytical data.

The following subsections discuss exceedances noted in the tables. Further evaluation of

these exceedances is provided in Section 4.0.

3.1.1 Aluminum

No surface sample result exceeded the greater of the RBC! or BRC? for aluminum. The
aluminum concentrations in two subsurface sample locations (K1645B016: 12,600
milligrams per kilogram [mg/kg] and K1645B023: 12,200 mg/kg) exceeded the subsurface
soil estimated BRC value of 10,500 mg/kg. No generic SSL3 for aluminum is listed in the
EPA Soil Screening Guidance (1996).

3.1.2 Arsenic

Figure 3-2 shows the results of all samples tested for arsenic (RFI and additional tests).
Higher concentrations of arsenic were detected in the southeast comner of SWMU 164 (at the
intersection of Sixth Street and Avenue C) in both the upper and lower intervals sampled
than elsewhere on the site. In this area, four surface sample locations had detectable levels
of arsenic (K1645B002: 21.9 mg/kg, K1645B017: 3.4 mg/kg, K1645B018: 18.5 mg/kg, and
K164SB022: 7.2 mg/kg). No surface sample result exceeded the greater of the RBC? or BRC*
for arsenic in surface soil.

One subsurface sample location (K164SB002: 38.5 mg/kg) reported arsenic concentrations
above the SSL (DAF=10) concentration (14.5 mg/kg) and BRC screening criteria (1.98
mg/kg).

1 Residential RBCs were obtamed from the EPA Hegion I, RBC Tables, October 5, 2000
2 7one K RFt Report, Section 5 — Data Evaluahon and Background

3 Generic soil-to-groundwater S8Ls (DAF = 10} are from EPA Soil Screening Gudance. Techricat Background Oocument (Table A-1),
EPA/B40/8-95/128, May 1986

4 Residentia) RBGs were obtaned from the EPA Region lIl, RBC Tables, October 5, 2000
5 Zone K AFI Aeport, Sechon S — Data Evaluation and Background

GNV/011560026-SLH2681.00C 32



L VN

el e <N S e A 6|

10
11

12
13

14

15
16
17
18
19
20
21

NN

25

26
27

AFi ADDENDUM, SWML 164, ZONE K, CNC ARNEX
CHARLESTON NAVAL COMPLEX

REVISIONQ

JUNE 2001

3.1.3 Thallium

Five subsurface sample locations (K1645B021: 0.5(J) mg/kg8, K1645B022: 0.46(J) mg/kg,
K1645B023: 0.52(J) mg/kg, K1645B024: 0.44(]) mg/kg, and K1645B034: 0.57(]) mg/kg)
reported thallium concentrations above the SSL (DAF = 10) concentration (0.35 mg/kg).

3.1.4 BEQs

Figure 3-3 shows the results of all samples tested for BEQs (RFI and additional tests). Four
1999 surface soil sample locations (K1645B004: 0.225 mg/kg, K1645B029: 0.232 mg/kg,
K1645B031: 0.252 mg/kg, and K1645SB032: 0.404 mg/kg) reported BEQ concentrations above
the BRC (0.088 mg/kg). The more recent analytical data reported lower instrument
detection limits than previous RFI BEQ data, and used half of the reported detection limit
value for non-detected PAHs. See Section 4.1.2 for further discussion.

3.2 Groundwater

No groundwater samples were collected at SWMU 164.

3.3 Background Soil Sampling

Recent sampling was conducted in 2001 by CH2M-Jones to characterize anthropogenic
background levels for PAHs and arsenic in Zone K, CNC Annex. Six surface and three
subsurface soil samples were collected as part of this background sampling effort. The
arsenic concentrations in the recent background surface soil ranged from 1 to 92 mg/kg,
with a mean concentration of 18 mg/kg, and two times the mean of 36 mg/kg. In the
subsurface soil, background concentrations ranged from <1 to 6 mg/kg, with a mean
concentration of 2.3 mg/kg, and two times the mean of 4.6 mg/kg.

The PAH samples had very few detections at low levels. The PAHs measured as BEQs in
surface soil samples ranged from 0.041 to 0.050 mg/kg. with a mean concentration of 0.044
mg/kg, and two times the mean of 0.088 mg/kg. There were no subsurface BEQ} detections

in the background samples.

A preliminary summary of this data has been presented as separate technical memorandum
to the BCT.

6 J indicates that the chemical is detected at a concentration below the method detection limit; the concentration is not known,

GNV/11550026-SLH2681 DOC 33
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TABLE 31
Summary of Additional Sampling and Analyses
AFI Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex
Analytical Tests Compieted
Location VOCs SVOCs Metals SPLS Metals SPLP SVOCs
1648B001° S5,SB 85,5B
1645B002° b 8S.SB $S,8B
1645B004° 88,88 85,88
164SB005* sB SB
1648B006* SS,8B 88,58
1648B015 S8 S8
164SB016 $s,sB
164SB017 88,58
1648B018 S8,8B
1648SB019 85,58
1645B020 S$5,8B
164SB021 55,58 S§5,8B
16458022 SS,8B
16458023 S$S,SB
164SB024 858,88
1648B025 88,58 88,58
16458026 58,58 8,58
16458027 S8.8B 58,58
16458028 S$8,5B 88,88
1645B029 §8,58 §58,88
18488030 58,8B 88,68
1648B031 88,88 §5,8B
1645B032 58.SB 88,58
1648B033 88,88
16488034 §5,5B
164SB035 §5,S8

:This location was also sampled in 1996.
Napthalene and SPLP napthalene wete analyzed on $S and SB samples.

330 Surface soil sample
S8 Subsurface soil sample

GNV/G11560026-SLH2661 DOC 34
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TABLE 3-2
Additional Surface Soil Inorganic Anaiytical Results—Delections Only
RFi Addendum, SWMU 184, Zone K, CNC Annex, Charleston Naval Complex
Region Il Soil-to-
Residential Groundwater
Sail RBC? ssL® Surtace Soil
Parameter Location Concentralion Units Qualifier  (HI=0.1) (DAF=10) BRC
Aluminum K1645B001 8,030 mg'kg = 7,800 NL 11,200
K1645B002 9410 =
K164SB006 7,390
K1645B015 5,430 =
K164SB016 9,580 =
K1645B017 6,230 =
K164SB018 7,260 =
K164SB019 8,680 =
K164SB020 7,010 =
K164SB021 10,400 =
K1645B022 7.5860 =
K1848B023 4,970 =
K184SB024 4,630 =
K164SB034 8,630 =
K164SB035 6,910 =
Antimony K164SB002 0.33 mg/kg J 3.1 25 0.45
K184SB021 0.43 J
K164SB022 0.48 J
K164SB024 0.45 J
K164SB034 0.38 J
Arsenic K164SB001 1.6 mg/kg = 043C 145 35.9°
K1645B002 21.9 =
K18458006 23
K164SB015 1.5 =
K1645B016 3 =
K1645B017 3.4 =
K164SB018 18.5 =
K1645B019 1.2 =
K1648B020 1.2 =
K1645B021 1.4 =
K1645B022 7.2
K1648B023 1.6 =
K1845B024 23 =
K1645B034 1.5 =
K1645B035 2.8 =
Barium K164SB001 21.4 mg/kg = 550 800 25.6
K164SB002 21.3 =

GNV/011560026-SLH2851 .DCC 35
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TABLE 3-2
Additional Surface Soit Inorganic Analytical Results—Detections Only
AFI Addendum, SWMLU 164, Zone K, CNC Annex, Charleston Naval Complex
Region Il Soil-to-
Residential Groundwater
Soil ABC" ssL” Surface Soil
Parameter Location Concentration Units Qualifier  (HI=0.1) {DAF=10) BRC
Barium K1645B006 151 mg/kg = 550 800 256
K164SB015 12.8 =
K1645B016 18.5
K1648B017 19.9 =
K1645B018 13.8 =
K16458019 13.3 =
K164SB020 8.5 =
K1645B021 16.3
K1645B022 14.5 =
K1645B023 13.3 =
K164SB024 17.5 =
K1645B034 9.8 =
K164SB035 10.3 =
Beryllium K164S8001 0.07 mg/kq J 16 315 0.17
K164SB002 0.16 J
K1648B006 0.05 J
K164SB015 0.12 J
K1645B016 0.15 J
K164SB017 0.47 =
K164SB018 0.13 J
K164SB019 0.05 J
K1645B020 0.05 J
K164SB021 0.17 J
K164SB022 0.16 J
K1645B023 0.17 J
K164SB024 0.51 J
K1645B034 0.16 J
Cadmium K164SB001 1.1 mg/kg = 7.8 4 0.13
K164SB002 1.4 =
K1648B006 0.51 J
K164$8B015 21 =
K1648B016 0.26 J
K164SB017 0.1¢ J
K164SB018 0.35 J
K164SB021 0.24 J
K16458022 2.4 J
K164SB023 0.13 J
K1645B024 0.18 J
K1645B034 0.06 J
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TABLE 3-2
Additional Surface Soll Inorganic Analytical Results—Detections Only
RFi Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex

Region 1if Soil-to-
Residential Groundwater

Soil RBC* ssL® Surface Soil
Parameter Location  Concentration Units Qualifier (HI=0.1) {(DAF=10}) BRC

Cadmium K164SB035 0.59 mg/kg J 7.8 4 0.13
Calcium K1648B001 3,710 mg/kg J NA NA NA

K1645B002 13,900 J

K1645B006 2,080 J

K1648B015 1,560 =

K16438B016 4,220 =

K1645B017 14,900

K1645B018 4,530 =

K184SB019 112 =

K1648B020 305 =

K1848B021 339 =

K164SB022 2,830 =

K1848B023 4,400 =

K1648B024 17,000 -

K1648B034 471 J

K164SB035 1,940 =
Chromium, K164SB001 8.5 mo/kg = 23 19 8.4
Total

K1648B001 2.7 J

K1648B002 14.4 =

K1645B002 7.4 J

K1648B008 9.7 =

K1648B006 58 J

K1645B015 7.6 =

K1645B0186 11.8 =

K1648B017 9.8 =

K1648B018 84

K1645B019 7.5 =

K16845B020 58 =

K164SB021 7.7 J

K1645B022 125 =

K1648B023 6.1 =

K1645B024 10.7 =

K1648B034 6.6 =

K1648B035 7.2 =
Cobalt K164SB001 0.63 mg/kg J 470 NL 0.34

K1648B002 1.4 =

K1848B006 0.76 J

K1648B015 0.74 J
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TABLE 3-2
Additionat Surface Soil Inorganic Analytical Results—Detections Only
RF! Addendum, SWMLUI 164, Zone K, CNC Annex, Charleston Naval Complex
Region llI Soil-to-
Residential Groundwater
Soil RBC" ssL® Surface Soil
Parameter Location Concentration Units Qualifier  (HI=0.1) {DAF=10) BRC
Cobalt K1645B016 0.86 ma/kg J 470 NL 0.34
K164SB017 0.9 J
K1684SB018 0.49 J
K184SB018 028 J
K164SB020 0.14 J
K164358021 0.65 J
K164SB022 1.1 J
K1845B023 0.86 J
K184SB024 1.8 J
K164SB034 0.37 J
K164SB035 0.41 J
Copper K164SB001 38 mg/kg = 310 5,500° 2.1°
K1645B002 8.1 =
K1645SB006 6.6 =
K1645B015 5.8 =
K1645B016 3.9 =
K184SB017 1.8 J
K164SB018 3 =
K164SB019 0.61 J
K164SB020 24 =
K164S5B021 53 =
K1645B022 9.7 =
K1645B023 2 J
K1645B024 24 J
K164SB034 0.89 J
K1648B035 25 J
Iron K164SB001 3,610 mg/kg = 2,300 NL 7,060
K164SB002 3,370 =
K164SB006 2,440 =
K164SB015 1,900 =
K164SB016 3,760 =
K164SB017 3,310 =
K164SB018 3,630 =
K164SB01¢ 4,820 =
K164SB020 4,200 =
K1645B021 2,610 =
K1645B022 4,510 =
K1645B8023 2,310 =
K164SB024 2,080 =
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TABLE 3-2
Additional Surface Soil Inorganic Analytical Results—Detections Only
RFI Addendum, SWMU 164, Zone K, CNC Annex, Charleston Navai Complex
Region lli Soil-to-
Residential Groundwater
Soil RBC® ssL® Surface Soil
Parameter Location Concentration Units Qualifier  (HI=0.1) {DAF=10) BRC
lron K1648B034 4,700 mg/kg = 2,300 NL 7,060
K1648SB035 6,760 =
Lead K164SB001 16.2 mg/kg = 400° 400' 39.6
K164S8002 36.5 =
K1645B006 57 =
K164SB015 252 =
K1645B016 66 J
K1645B017 6.9 J
K1648B018 12.8 J
K1645B019 5 J
K164SB020 7.6 J
K1645B021 18.6 =
K1645B022 421
K1645B023 16.7 =
K1645B024 6.1 =
K164S8034 7.3 =
K1648B035 18.7 =
Magnesium  K1848B0O1 315 mg/kg = NA NA NA
K18458002 414 =
K16458006 232
K1645B015 244
K16458016 330 =
K1645B017 276 =
K16458018 225
K164880189 185 =
K164SB020 125 =
K164SB021 242 J
K1845B022 ais =
K1645B023 178 =
K164SB024 279 =
K1648B034 210 =
K1645B035 228 =
Manganese  K1B4SBOO1 15.1 mg/kg = 1,100 NL 26.4
K16458002 24 =
K164SB006 15.7 =
K164SB015 10.8 =
K164SB018 14.8 =
K164SB017 14.1 =
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RFI ADDENDUM, SWMU 164, ZONE K, CNC ANNEX

CHARLESTON NAVAL COMPLEX
FEVISICN ©
JUNE 2001
TABLE 3-2
Additional Surface Soil Inorganic Analytical Results—Detections Only
AFi Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex
Region Il Soil-to-
Residential Groundwater
Soil RBC® SSL® Surtace Soil
Parameter Location Concentration Units Qualifier (HI=0.1) {DAF=10) BRC
Manganese K164SB018 122 mg/kg = 1,100 NL 26.4
K1645B019 1.6 =
K1648B020 6.8 =
K1648B021 11.2 J
K1645B022 17.3 =
K162458023 12.9 =
K1645B024 17.4 =
K164SB034 13.9 =
K1648SB035 10.7 =
Mercury K164SB001 0.04 mg/kg = 2.9° 1 NA
K164SB002 0.05 =
K164SB006 0.04 =
K164SB0O15 0.02 =
K164SB016 0.05 =
K164SB017 0.03 =
K164SB018 0.02 =
K164SB019 0.03 =
K1645B020 0.03 =
K1645B021 0.03 =
K164SB022 0.04 =
K164SB023 0.04 =
K164SB024 0.04 =
K164SB034 0.06 =
K164SB035 0.05 J
Nickel K164SB001 2.4 mg/kg J 160 65 17
K164SB002 6.3 =
K164SB006 3.2 J
K164SB015 2.7 J
K164SB016 4.1 J
K1645B017 44 J
K164SB018 3 J
K164SB019 341 J
K164SB020 2 J
K164SB021 2.7 J
K16458022 38 J
K1645B023 27 J
K1648B024 3.2 J
K164SB034 3 J
K1645B035 23 J
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AF1 ADDENDUM, SWHU 184, ZONE K, CNC ANNEX

CHARLESTON NAVAL COMPLEX
REVISION
JUNE 2001
TABLE 32
Additional Surface Sail Inorganic Analytical Resulis—Detections Only
RAFI Addendum, SWMU 164, Zone K, CNC Annex, Charieston Naval Complex
Region {li Soil-to-
Residential Groundwater
Soil RBC" ssL® Surface Soil
Parameter Location Concentration Units Qualifier  (Hi=0.1) {DAF=10) BRC
Potassium K154SB001 126 ma/kg = NA NA NA
K164SB002 248 =
K164SB006 135 =
K1648SB015 149 =
K164SB016 150 =
K164SB017 173 =
K1645B018 125 =
K164SB019 98.2 dJ
K1845B020 62.6 J
K1648B021 98.8 J
K1645B022 151 J
K1645B023 114 J
K1645B024 181 J
K1845B034 94.3 J
K1648B035 70.2 J
Selenium K1645B002 0.49 ma/kg J 39 25 0.84
K164SB017 0.54 J
K164SB021 0.44 J
K164SB022 0.52 J
K1684SB034 0.41 J
K184SB035 c.72 =
Sodium K1648B001 422 mg/kg J NA NA NA
K164SB002 308 =
K164SB006 341 J
K18458B017 271 =
K1845B018 133 =
K1645B022 280 J
K184SB023 282 J
K16458024 627 =
K1648B034 241 J
K1648B035 205 J
Thallium K1645B019 035 mg/kg J 0.55 0.35 NA
Vanadium K16458001 10.2 mg/kg = 55 3,000 158
K1648B002 15.2 =
K1645B006 8.6 =
K1648B015 7.8 =
K16845B0186 14.1 =
K1645B017 139 =
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RF) ADDENDUM, SWMU 164, ZONE K, CNC ANNEX
CHARLESTON NAVAL COMPLEX

REVISION 0
JUNE 2001
TABLE 3-2
Additional Surface Sofl Inorganic Analytical Resulis—Detections Only
RFI Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex
Region lll Soil-to-
Residential Groundwater
Soil RBC? ssL” Surface Soil
Parameter Location Concentration Units Qualifier  (HI=0.1) (DAF=10}) BRC

Vanadium K1645B018 11.8 mg/kg = 55 3,000 15.8

K1645B019 11.8 =

K1645B020 10.2 =

K1645SB021 11 =

K1645B022 12.9 =

K1645B023 8 =

K1645B024 10.8 =

K1645B034 11.3 =

K164SB035 12.1 =
Zinc K164SB001 341 mg/kg J 2,300 6,000 14.8

K164SB002 B86.7 J

K1645SB006 73 J

K1645B015 14 =

K1645B016 45.9 J

K1645B017 10.2 J

K1645B018 467 J

K1645B021 243 J

K1645B022 95.4 =

K164SB023 21 =

K1645B024 15 =

K1645B034 42 =

K164SB035 461 J

Concentrations in bolded and outhined text exceed the RBCs, S5Ls, and the zone background screening criteria.

% Residential KBCs {HI=0.1 for noncarcinogens) were obtamned from the EPA Fegion [l RBC Table, October 5,
2000 (http//www.epa.gov/ieaphome/search.html), unless otherwise noted.

® Generic soil-to-groundwater SSLs (DAF = 10) from EFPA Soif Screening Guidance: Technical Background
Document (Table A-1), EPA/540/R-95/128, May 1996, unless otherwise noted.

© Preliminary Results for Additional Background PAH Sampling from CNC Main Base Railroad Lines and Annex
{Zone K), May 3, 2001, CH2M-Jones.

4 Generic soil-to-groundwater SSLs (DAF = 10}, from the EPA Region Ill RBC Table, October 5, 2000
(hitp://www.epa.gov/eaphome/search.html).

® Residential RBC for lead was obtained from EPA Soil Screening Guidance: Technical Background Document,
Appendix A (page A-5) EPA/540/R-95/128, May 1996.

"Based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facifities, U.S.
EPA, 1994.

? Residential RBC (ThQ=0 1) for mercury was obtained from the EPA Region Ill RBC Table, October 22, 1997.

C Carcinogen-residential RBC was used directly from the EPA Region )il RBC Table, October 5, 2000.

GNV/(11560026-SLH2681 312



RF! ADDENDUM, SWMU 164, ZONE K, CNC ANNEX
CHARLESTON NAVAL COMPLEX

REVISION 0
JUNE 2001
TABLE 3-2
Addttional Surface Soil Inorganic Analytical Results—Detections Only
AFI Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex
Region I Soil-to-
Residential Groundwater
Soil RBC? sst® Surface Soil
Parameter Location Conceniration Units Qualifier (HI=0.1) {DAF=10) BRC

= indicates that the chemical is detected at the concentration shown.

J indicates that the chemical is detected at a concentration below the method detection limit; the concentration is
not known.

Hi hazard index
NL not listed
NA not applicable/not available/not analyzed

RBC risk-based conceniration
ThQ target hazard quotient

Note: All background values far Zone K, CNC Annex are based on twice the mean of the grid sample
concentrations, as described in the Zone K BFI Report, Section 5 ~ Data Evaluation and Background

Comparison {EnSafe, 1999a).
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RFI ADDENDUM, SWMU 164, ZONE K, CNC ANNEX

CHARLESTON NAVAL COMPLEX
REVISION 0
JUNE 2001
TABLE 3-3
Additional Subsurface Soil Inorganic Analytical Results—Detections Only
RF! Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex
Soil-to-
Groundwater
sst? Subsurface Soil
Parameter Location Concentration Units Qualifier DAF=10 BRC
Aluminum K16458001 7.900 mgrkg = NL 10,500
K164SB002 9,480 =
K1648B005 8,160 =
K1645B008 8,520 =
K164SB016 =
K164SB017 4,240 =
K1645B018 4,950 =
K164SB019 6,310 =
K164SB020 8,790 =
K164SB021 7,420 =
K1645B022 9,620 =
K164S8023 -
K1645B024 9,700 =
K1645B034 5510 =
K1845B035 5,030 =
Arsenic K164SB001 1.1 mg/kg J 145 46°
K164SB002 Ts__] =
K1645B005 1.1 J
K1648B006 0.84 J
K164SB016 14 =
K1848B017 2.3 =
K1645B018 c.64 o
K1645B019 0.72 J
K16458020 1.9 =
K1645B021 1.6 =
K1648B022 1.2 J
K1645B023 1 J
K1645B024 2 =
K1645B034 0.68 J
K1645B035 0.23 J
Barium K164SB001 8.6 mg/kg = 800 5.83
K164SB002 11.6 =
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TABLE 3-3

Additional Subsurface Soil Inorganic Analytical Results—Detections Only
RFI Addendum, SWMLU 164, Zone K, CNC Annex, Charleston Naval Complex

RFI ADDENDUM, SWMU 164, ZONE K, CNC ANNEX

CHARLESTON NAVAL COMPLEX
REVISION &
JUNE 2001

Soil-to-
Groundwater
ssL? Subsurface Soil
Parameter Locatien Concentration Units Qualifier DAF=10 BRC
Barium K1645B005 13.2 mg’kg = 800 6.83
K164SB006 8.6 =
K164SB016 13 =
K164SB017 3 =
K164SB018 42 -
K164SB019 57 =
K1645SB020 4.6 =
K1645B021 6.9 =
K164SB022 7.6 =
K164SB023 13 =
K164SB024 6.4 =
K16458B034 3.2 =
K164SB035 41 =
Beryilium K164SB001 0.06 mg/kg J 315 0.12
K164SB002 0.03 J
K164SB005 0.05 J
K164SB016 0.17 J
K1645B017 0.04 J
K164SB018 0.04 J
K164SB019 0.05 J
K1645B020 0.06 J
K164SB021 0.12 J
K164SB022 0.13 J
K164SB023 0.14 J
K164SB024 0.11 J
Cadmium K164SB002 0.1 mg/kg J 4 NA
K1645B005 0.06 J
K1645B022 0.17 J
K1645B035 0.59 J
Calcium K164SBO001 566 mg/kg J NA NA
K164SB002 2,160 J
K164SB005 1,500 J
K1645B006 461 J
K164SB016 238 =
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RFi ADDENDUM, SINMLU 164, ZONE K, GNC ANNEX

CHARLESTON NAVAL COMPLEX
REVISION O
JUNE 2001
TABLE 3-3
Additional Subsurface Soil Inorganic Analytical Results—Detections Only
RFI Addendum, SWMLU 164, Zone K, CNC Annex, Charleston Naval Complex
Soil-to-
Groundwater
ssL® Subsurface Soil
Parameter Location Concentration Units  Qualifier DAF=10 BRC
Calcium K1645B017 782 mg/kg = NA NA
K16488018 334 J
K16458B019 399 J
K1648B020 36.1 J
K1645B021 75.1 =
K1645B022 254 J
K1645B023 191 J
K1645B024 120 J
K1645B034 75.8 J
K164SB035 447 J
Chromium, Total K1648B001 5.8 mg/kg = 19 8,76
K1845B002 88 =
K164SB005 85 =
K1645B006 6.8 =
K1645B016 10.3 =
K1648B017 54 =
K1645B018 4.2 =
K1845B019 6.5 =
K1648B020 74 =
K16458021 7.2 J
K1648B022 85 =
K1648B023 9.1 =
K1645B024 13.2 =
K16488034 48 =
K164SB035 4.1 =
Cobatlt K164SBOOA 0.18 mg/kg J 990° 0.62
K1645B002 0.56 d
K1648B005 0.58 J
K1648B006 0.36 J
K16458016 0.71 J
K1648B017 0.19 J
K1645B018 0.486 d
K1645B019 0.46 J
K1645B020 0.43 J
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TABLE 3-3

Additional Subsurface Soil Inorganic Analytical Resutts—Detections Only
RFi Addendum, SWMU 164, Zone K, CNC Annex, Charfeston Naval Complex

RFI ADDENOUM, SWMU 184, ZONE K, CNC ANNEX

CHARLESTON NAVAL COMPLEX
REVISION 0
JUNE 2001

Soil-to-
Groundwater
ssL® Subsurface Soil
Parameter Location Concentration Units Qualifier DAF=10 BRC

Cobalt K1645B021 0.54 mg/kg J 990° 0.62

K1645B022 1.1 J

K1645B023 0.83 J

K1645B024 0.51 J

K1645B034 0.62 J

K1645B035 0.26 J
Copper K1645B001 0.59 mg/kg J 5,500° 1.2°

K1645B002 1.9 J

K1645B005 14 J

K1645B006 26 =

K1645B016 0.57 J

K164SB017 0.22 J

K164SB018 0.25 J

K1645B019 0.4 J

K1645B020 0.38 J

K164SB021 1.1 J

K1645B022 1.7 J

K164SB023 0.59 J

K1645B024 0.61 J

K1645B034 0.58 J
Iron K164SB001 1,430 mg/kg = NL 5,130

K164SB002 2,070 =

K164SB005 1,700 =

K164SB006 1,160 =

K164SB016 2,980 =

K164SB017 1,290 =

K164SB018 2,600 =

K1645B019 3,540 =

K1645B020 4,330 =

K16845B021 2,140 =

K1645B022 4,640 =

K1645B023 1,770 =

K1645B024 1,930 =

K1645B034 2,020 =
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TABLE 3-3

Additional Subsurface Soil Inorganic Analytical Resulis—Detections Only
RFi Addendum, SWMLU 164, Zone K, CNC Annex, Charleston Naval Complex

RF1 ADDENDUM, SWMU 164, ZONE K, CNC ANNEX

CHARLESTON NAVAL COMPLEX
REVISION G
JUNE 2001

Soil-to~
Groundwater
ssL® Subsurface Soil
Parameter Location Concentration Units Qualifier DAF=10 BRC
fron K164SB035 845 mg/kg = NL 5,130
Lead K164SB001 6.2 mg/kg = 400° 6.43
K1648B002 8.9 =
K1648B005 14.7 =
K1648B008 9.8 =
K1645B016 84 J
K1648B017 2.4 J
K1645B018 35 J
K164SB019 3.8 J
K1645B020 35 J
K1648B021 52 =
K1645B022 5 =
K1645B023 57 =
K1645B024 48 =
K1648B034 26 =
K164SB035 6 =
Magnesium K1645B001 144 mg/kg = NA NA
K1648B002 227 =
K1645B005 255 =
K164SB0086 225 =
K1648B016 309 =
K164SB017 59.7 =
K16458018 88.7 =
K1645B019 133 =
K164SB020 128 =
K1645B021 191 J
K1645B022 292 =
K1645B023 369 =
K1645B024 173 =
K164SB034 98.1 =
K1648B035 117 =
Manganese K184SB001 9.6 mg/kg = NL 5.93
K184SB002 77 =
K1645B005 10.7 =
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RF1 ADDENDUM, SWML! 164, ZONE K, CNC ANNEX
CHARLESTON NAVAL COMPLEX

REVISION ©

JUNE 2001

TABLE 3-3
Additional Subsurtace Soil Inorganic Analytical Results—Detections Only
RF! Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex

Solil-to-
Groundwater
ssL® Subsurface Soil
Parameter Location Concentration Units Qualifier DAF=10 BRC
Manganese K1645B008 10.9 mg/kg = NL 583
K1848B016 7.2 =
K18488017 3.8 =
K1648B018 4.1 =
K1848B019 7.8 =
K1645B020 6.3 =
K164SB021 6.3 J
K1645B022 8.6 =
K1645B023 8.1 =
K1645B024 44 =
K1645B034 4.3 =
K164SB035 3 =
Mercury K1645B001 0.02 mg/kg = 1 NA
K164SB002 0.04 =
K164SB00S 0.05 =
K16485B006 0.02 J
K1648B016 0.05 =
K1645B017 0.03 =
K1645B018 0.01 J
K1648SB018 0.01 dJ
K1645B020 0.02 J
K1645B021 0.02 =
K1648B022 0.03 J
K1645B023 0.06 =
K16458B024 0.07 =
K1645B034 0.02 J
K16458035 0.03 J
Nickel K1645B001 1.8 mg’kg J 65 2.64
K1648B002 38 J
K1645B005 2.1 J
K1648B006 14 J
K1645B0186 35 J
K1645B017 1.8 J
K1645B018 2.5 J
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AFI ADDENDUM, SWMU 164, ZONE K, CNC ANNEX
CHAALESTON NAVAL COMPLEX

REVISION 0
JUNE 2001
TABLE 3-3
Additional Subsurface Soil Inorganic Analytical Results—Detections Only
RFI Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex
Soil-to-
Groundwater
ssL® Subsurface Sail
Parameter Location Concentration Units Qualifier DAF=10 BRC

Nickel K1645B019 3.6 mg/kg N 65 2.64

K1845B020 3 J

K164SB021 22 J

K1645B022 3.9 J

K1645B023 3. J

K164SB024 29 J

K1645B034 2.9 J

K164SB035 1.5 J
Potassium K164SB001 71.5 mg/kg J NA NA

K1645B002 135 =

K164SB005 163 =

K1645B006 168 =

K164SB016 169 =

K164SB017 48.6 J

K164SB018 66.7 J

K164SB019 79.3 J

K164SB020 74 J

K164SB021 90.6 J

K1645B022 146 J

K164SB023 173 J

K1645B024 101 J

K1645B034 50.9 J

K164SB035 57.7 J
Selenium K164SB035 0.53 mg/kg J 25 0.52
Silver K164SB018 0.06 mg/kg J 17 0.42
Sodium K164S5B002 53.9 mg/kg J NA NA

K164SB005 243 J

K164SB006 26 J

K1645B022 277 J

K164SB023 286 J

K164SB024 237 J

K1645B034 212 J

K164SB035 186 J
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TABLE 3-3

Additional Subsurface Soil Inorganic Analytical Results-~Detections Only
RFI Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex

RFI ABDENDUM, SWMU 1684, ZONE K, CNC ANNEX

CHARLESTON NAVAL COMPLEX
REVISION O
JUNE 2001

Soil-to-
Groundwater
ssiL? Subsurface Soil

Parameter Location Concentration Units Qualifier DAF=10 BRC

Thallium K1645B021 0.5 mg/kg J 0.35 NA
K1645B022 0.46 J
K164SB023 0.52 J
K1645B024 0.44 J
K1645B034 0.57 J

Vanadium K164SB001 7.4 mg/kg = 3,000 12.2
K184SB002 12.5 =
K164SB005 8.2 =
K1645B006 9.2 =
K1645B016 15.9 =
K164SB017 92 =
K16458018 7.30 =
K164SB019 7.7 =
K164SB020 16.3 =
K1645B021 11.4 =
K1645B022 1.9 =
K1645B023 12.4 =
K1645B024 171 =
K164SB034 7.7 =
K1648B035 36 =

Zinc K164SB001 55 mg/kg J 6,000 NA
K164SB002 15.1 J
K1648B005 17.2 J
K1645B006 9.6 J
K164SB018 16.2 J
K1645B021 57 J
K1645B022 96 =
K1645B023 4.9 -
K16458024 31 =
K164SB034 3 =
K1645B035 3.3 J

Concentrations in bolded and outlined text exceed SSLs and the zone background screening criteria.
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RFI ADDENDUM, SWMU 1684, ZONE K, CHC ANNEX
CHARLESTON NAvAL COMPLEX

REVISION D

JUNE 2001
TABLE 3-3
Additional Subsurtace Soil Inorganic Analytical Results—Detections Only
AF1 Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex

Soil-to-
Groundwater
ssL? Subsurface Soil
Parameter Location  Concentration Units Qualifier DAF=10 BRC

2 Generic soil-to-groundwater SSLs (DAF = 10} from EPA Soil Screening Guidance: Technical Background
Document (Table A-1). EPAJ540/R-95/128. May, 1996 (unless otherwise noted).

® Prefiminary Resuits for Additional Background PAH Sampling from CNC Main Base Railroad Lines and Annex
(Zone K). May 3, 2001. CH2M-Jones.

* Where 8SLs are not available from EPA Tables, EnSafe-calculaled soil-to-groundwater SS5Ls are used (based
on EPA Soil Screening Guidance, May 1996).

? Generic soil-to-groundwater SSLs {DAF = 10}, were obtained from the EPA Region I RBC Table, October 5,
2000 (http.//www .epa.gov/eaphome/search html).

® Based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Cortective Action Facifities. EPA,
1994,

= indicates that the chemical is detected at the concentration shown.

J indicates thal the chesmical is detected at a concentration below the method detection limit; the concentration is
not known.

DAF dilution attenuation factor

NA not applicable/not available/nol analyzed
NL not listed

SSL soil screening level

Note: All background reference concentration values for Zone K-Annex are based on twice the mean of the grid
sample concenirations, as described in the Zone K RFI Report, Section 5 — Data Evaluation and Background
Companson Also, see footnote b above.
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AF1 ADDENDUM, SWMU 164, ZONE K, ONC ANNEX

CHARLESTON NAVAL COMPLEX
REVISION 0
JUNE 2001
TABLE 34
Additional Surface Soil Organic Analytical Results—Detections Only
RF! Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex
Region it
Residential Soil
Parameter Location Concentration Units  Qualifier RBC® (HI=0.1)
Benzo{a)anthracene K1645B004 0039 mgkg J 087C
K164SB029 0.031 J
K1645B031 0.026 J
Benzo{a)pyrene K1645B004 0.034 mg/kg J 0.087C
K164SB029 0.032 J
K1645SB031 0.035 J
Benzo(b)fluoranthene K1645B004 0.034 mg/kg J 0.87C
K16458B029 0.039 J
K164SB031 0.046 J
Benzo(g,h,ljperylene K1645B004 0.028 mg/kg J 160
K164SB031 0.048 J
K1643B032 0.039 J
Benzo(k}fluoranthene K1645BG04 0.035 mg/kg J 8.7C
K1645B029 0.033 J
K1684SB031 0.038 J
bis(2-Ethylhexyl) phthalate K1645B031 0.067 mg/kg J 46C
K1648B032 0.051 J
K1648B033 0.022 J
Chrysene K164SB004 0.046 mg/kg J 87C
K1645B029 0.068 J
K164SB031 0.051 J
K1648B032 0027 J
Diethyl phthalate K164SB028 0.061 mg/kg J 6,300
Di-n-buty! phthalate K1645B004 0.096 mg/kg J NL
Fluoranthene K1645B004 0.081 mg/kg J 310
K1645B029 0.047 J
K1845B031 0 068 J
K1645B032 0.034 J
K1645B033 0.024 J
Indeno(1,2,3-¢c d)pyrene K164SB004 0.033 mg/kg J 0.87C
Phenanthrene K1684SB031 0.031 mg/kg J 160
Pyrene K164SB004 0054 mg/kg J 230
K1645B029 0.058 J
K164SB8033 0.028 J
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RFI ADDENDUM, SWMU 184, ZGNE K, CNC ANNEX
CHARLESTON NAVAL COMPLEX

REVISION 0
JUNE 2001
TABLE 3-4
Additional Surface Soil Organic Analytical Results—Detections Only
BFI Addendurm, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex
Region ili
Residential Soil
Parameter Location Concentration  Units Qualifier RBC® (HI=0.1)
BEQ K1645B004 0.225 mg/kg 0.088"
K1648B029 0.232
K1645B031 0.252
K1645B032 0.404

Concentrations in bolded and outlined text exceed the RBCs or the zone background screening criteria.
* Non-carcinogen-residential RBCs (HI = 0.1) were obtained from the EPA Region ll}, RBC Table, October 5,
2000 (hitp://www.epa.goviepahome/search.himi}.

® Preliminary Results for Additional Background PAH Sampling from CNC Main Base Railroad Lines and Annex
{Zone K). May 3, 2001. CH2M-Jones.

C Carcinogen-residential RBC was used directly from the EPA Region Hil, RBC Table, October 5, 2000.

= indicates that the chemical is detected at the concentration shown.

J indicates that the chemical is detected at a concentration below the method detection lirmit; the concentration is
not known.

NA not applicable/not avalable/not analyzed
NL not listed

BEQ  benzo{a)pyrene equivalent

Hi hazard index

PAH polycylic aromatic hydrocarbon

RBC nsk-based concentration

T™hQ target hazard quotient

BEQ Calculation Procedure:
Equation 1: BEQ = Sum {PAH * TEF}

PAH = the concentration value to the seven target parameters (TP) listed below, or if there was no detection of
the TP, half the TP detention limit is used.

TEF = Toxicity equivalency factor (TEF) listed below, relalive to benzo{a)pyrene,

If there were no detection of all seven TP, then the BEQ = nondetect (ND).

Target Parameters TEF
Benzo(alanthracene 01
Benzolalpyrene 1
Benzo{b}fluoranthene 01
Benzo(k)fluoranthene 0.01
Chrysens 0.001
Dibenz{a h)anthracene 1
Indeno(1,2,3-¢c,d)pyrene o1
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RFI ADDENDUM, SWMU 164, ZONE K, CNC ANNEX
CHARLESTON NAVAL COMPLEX

REVISION &
JUNE 2001
TABLE 3-5
Additional Subsurface Soil Organic Analytical Results—Detections Only
AF Addendurn, SWMU 184, Zone K, CNC Annex, Charleston Naval Complex
Soil-ta-
Groundwater
Parameter Location Concentration Units Qualifier SSL”DAF=10
Benza(g,h,)perylene K1645B030 0.038 mg/kg J 57,000°
bis(2-Ethylhexyl) phthalate K1648B033 0.024 mg’kg J 1,800

® Generic soil-to-groundwater SSLs (DAF = 10), EPA Soil Screening Guidance: Technical Background Document
(Table A-1), EPA/540/B-85/128, May 1898, unless otherwise noted.

® EnSafe site specific soil-to-groundwater SSLs, EPA Soil Screening Guidance: Technical Background
Document, EPA/540/R-95/128, May 1996, SSL calculation methods were used to derive the S5Ls.

= indicates that the chemical is detectad al the concentration shown.

J thal the chemical is delected at a concentration below the method detection limif; the concentration is not
known.

DAF dilution attenuation factor
SsL soil screening level
BEQ  benzo(a)pyrene equivalent

Note: No BEQs were detected.
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4.0 COPC/COC Refinement

Based on the RFI results (see Section 2.0 of this addendum) and the additional sampling and
testing conducted after completion of the RFI Report (EnSafe, 1999a) (see Section 3.0),
aluminum, arsenic, thallium, and BEQs were identified as exceeding soil screening criteria
in at least one location. These parameters are further evaluated in the following sections to
assess whether they are COCs. New tables are provided where noted to show data from the

RFI and additional data combined for each respective parameter.

4.1 Surface Soil

4.1.1 Arsenic

As presented in Section 2.0 of this addendum, arsenic was identified as a surface soil COPC
in the HHRA. Six surface soil samples exceeded the BRC of 3 parts per million (ppm) (see
Figure 3-2). One location (K1645B002: 22.5 mg /kg) was sampled again in 1999 and reported
a similar concentration (21.9 mg/kg). All six results, however, fall within the more recent
background range of 0.6 mg/kg to 92 mg/kg. This range is based upon recent arsenic
background sampling results, which are discussed in Section 3.0 of this RFI addendum.

No source areas of arsenic in soil were found at the site. The arsenic concentrations closest
to Building 2556 are generally less than or equal to 5 mg/kg. These data suggest that
significant releases of arsenic from SWMU 164 have not occurred. Based on these

considerations arsenic is not considered a COC at this site.

4.1.2 BEQs

Four tested locations in the RFI report exceeded the RBC for BEQs (K1645B004, K164SB005,
K164SB008, and K1645B009) (see Table 4-1 and Figure 3-3). Sample K1645B004 was re-
sampled and tested in 1999, and was found to have lower BEQ concentrations than were
found during the RFI investigation. Three new locations (K1645B029, K1645B031, and
K1645B032), which were sampled in 1999, also had BEQ results above RBCs. However, all
the reported positive detections for the individual PAH constituents (7 carcinogenic PAHs)
were well below their respective RBC values (see Table 3-4). The individual sample-specific
concentration for the three samples with more than one PAH reported in each sample are
K164SB004-BEQ 0.045 mg/kg (detects only), K1645B029 -BEQ 0.039 mg/kg, (detects only),
and K1645B031-BEQ 0.043 mg/kg (detects only). K1645B032 presented detection of
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chrysene only, and the BEQ value estimated using only the detected chemicals is 0.00003
mg/kg. When non-detects were included in BEQ) estimations at half the detection limit
value reported, the total BEQ value exceeded the RBC value in the four surface soil samples
(see Table 3-4). Thus, the exceedance is due to the contribution of the non-detected values to
the BEQ value. Overall, BEQs that were reported were well below the reporting limit
values, and were thus qualified with a ]’ flag. They are likely from anthropogenic sources,
and not associated with site-specific activities. If Figures 2-1 and 3-3 are compared, the
location of BEQs corresponds with proximity to pavement to the north of Building 2556,
and to roof runoff on each side of the building. All areas receive runoff from paved parking
areas. These locations are away from and unrelated to historic facility activities. None of the
soil samples detected PAH results exceeding screening criteria in the soil. No source areas
of BEQs in soil were identified and no spills or releases of BEQ-containing materials are
documented at this site. Based on this consideration, BEQs are no longer considered COCs
at SWMU 164.

4.2 Subsurface Soil

421 Aluminum

As presented in Section 3.0, the aluminum concentrations in two subsurface sample
locations (K1645B016: 12,600 mg/ kg and K1645B023: 12,200 mg/kg) exceeded the
subsurface soil BRC of 10,500 mg/kg (see Table 4-2}. These two aluminum concentrations
only marginally exceeded the BRC and were within the Zone K, CNC Annex subsurface
background reference concentration range for aluminum (3,090 mg /kg to 14,200 mg /kg).
Because aluminum concentrations are within the practical range of background values for
Zone K, CNC Annex, they do not warrant further investigation or action at SWMU 164.

4.2.2 Arsenic

Sample K1645B002 subsurface arsenic concentration (38.5 mg/kg) falls outside the Zone K,
CNC Annex arsenic subsurface soil background sampie range (0.6 to 6 mg/kg) (see
background discussion in Section 3.3 and Figure 3-2). Arsenic background samples
{GDKSB1601—surface soil and GDKSB1602—subsurface soil) that were collected recently
from the same location presented 55.2 mg/kg in the surface soil sample and 0.57 mg/kg in
the subsurface soil sample. This is indicative of the lack of leachability of the residual soil
concentrations to the subsurface soil. Thus arsenic does not appear to be leaching. The
downgradient well (130 feet from SMWU 164, see Appendix C), KGDKGW002, had no
arsenic in the five sampling events conducted to date. While arsenic appears to be elevated

at one soil sample location within SWMU 164, the site average concentration is below the
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SSL, and groundwater in the area is not affected by arsenic (see additional groundwater
discussion in Section 4.3 of this addendum). Thus, arsenic in subsurface soil does not
warrant further investigation or action at SWMU 164.

4.2.3 Thallium

Thallium was not analyzed for in the Zone K RFI Report, Revision 0 {(EnSafe, 1999a). In 1999,
thallium was reported in five of the 15 subsurface soil samples analyzed for this parameter.
These five subsurface samples reported thallium concentrations slightly above the
instrument detection limit range of 0.3 to 0.4 mg/kg; however, these results were well
below the typical reporting limit of 2 mg/kg. They were therefore all ‘J’-qualified data. Four
of these subsurface soil samples were also analyzed by SPLP method to assess potential
leachability from soil. None of the four leachate samples had detectable thallium (see
Appendix A). Thus, though reported thallium ‘J’-qualified data were above the SSL (DAF =
10} concentration (0.35 mg/kg), it is not leaching from the soil. It is likely natural to the soil
in the area. No elevated detections of thallium were found in surface soil samples, which
supports the conclusion that these subsurface thallium concentrations are not related to a

release of contamination at this site.

No Zone K, CNC Annex BRC is available for thallium because no background samples
collected from Zone K, CNC Annex detected thallium. Since a background reference value
for Zone K, CNC Annex is not available, the main base background reference values are
provided for comparison. The overall background reference concentrations for the CNC
range from 0.36 mg/kg to 1.9 mg/kg, and SWMU 164 concentrations are well within this
range. Because thallium at the site is not elevated and all detected concentrations are low, or
near detection limits, it indicates there is no site-related source. Thus, thallium in subsurface
soil does not warrant further investigation or action at SWMU 164.

4.3 Groundwater

No groundwater wells were installed at SWMU 164. However, there are several nearby
wells. A potentiometric map showing location of wells, groundwater elevation contours,
and groundwater flow direction is provided as Appendix C. The interpreted groundwater
flow direction at SWMU 164 is from northwest to southeast. There were no contaminants
detected above screening levels in six groundwater sampling events collected from grid
well KGDKGW002, which is located approximately 130 feet downgradient of SWMU 164.
Five rounds were sampled for metals, four for pesticides/PCBs and SVOCs, three for VOCs,
and one for gasoline/diesel.
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In addition, there were no VOCs detected in the groundwater samples collected from the
shallow portion of the surficial aquifer at the direct-push technology (DPT) points
166GP018 and 166GP072, which are located approximately 50 feet sidegradient of building
2556 and 110 feet downgradient of the SAA on the SWMU 164 site, respectively. A figure
showing these locations is presented as Appendix D. Metals were not detected above their
respective maximum contaminant level (MCL) in the filtered sample from 166GP018.
Chlorinated solvents were not detected above the method detection limit in the
groundwater sample collected from the deep monitor well, 166GW22D, which is located 25
feet west of building 2556 in SWMU 164.

Based on the results of the soil sampling and testing, no chemicals were found in soil at
concentrations that would indicate a potential soil-to-groundwater pathway. Exceedances
of SSLs in the subsurface were limited to one isolated arsenic detection and a few low-level
thallium detections, as explained above. Overall site statistical averages for arsenic and
thallium appear to be within background reference levels. Collocated background arsenic
samples with higher surface s0il concentrations did not have significant subsurface soil
levels in the latest samples, indicating that leaching is currently not occurring. Regional
groundwater did not have elevated metals in any of the wells, including a grid-based
sample well located immediately downgradient of SWMU 164. Thus, groundwater does not
warrant additional specific investigation or action at SWMU 164.
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TABLE 4-1

Surface Soll Analytical Results for Parameters Exceeding Screening Criteria

RFI Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Compiex

Concentration Regionlll  Surface Background
Residential Soil Reference
Parameter  Location RFI 1999  Units RBC® (HI=0.1) Concentration
BEQ K164SB004 1496 225  pg/kg 87’ 88°

K164SB005 477
K1645B008 440
K1845B009 4086

K1645B029 232
K16458031 252
K1648B032 404

# Residential RBCs (HI=0.1 for noncarcinogens) were obtained from the EPA Region lll RBC Table,
October 5, 2000 (hitp://www.epa.gov/eaphome/search.html), uniess otherwise noted.

® Residential RBC for benzo{a)pyrene in the reference cited in footnote a above.

¢ Preliminary Results for Additional Background PAH Sampting from CNC Main Base Railroad Lines and
Annex (Zone K). May 3, 2001. CH2M-Jones.

= indicates that the chemical is detected at the cencentration shown.,
Hi hazard index

RBC risk-based concentration

See Table 3-4 for BEQ calculation procsdure.,

Note: All background values for Zone K-Annex are based on twice the mean of the sample
concentrations, as described in the Zone K BFi Report, Section 5 — Dala Evaluation and Background
Comparison. Alsg, see footnote ¢ above.
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TABLE 4-2
Subsurface Soil Analytical Results for Parameters Exceeding Screening Criteria
RFI Addendum, SWMU 164, Zone K-Annex, Charleston Naval Complex
c ntrati Sait to Surface
ancentration Groundwater  Background
ssL” Reference
Parameter Location 19989  Units Qualifier (DAF=10) Concentration
Aluminum K1648B016 12,600 mg/kg = NL 10,500
K164SB023 12,200 =
Arsenic K164SB002 385 mg/kg = 14.5 4.6
Thaflium K15458021 0.5 mg/kg = 0.35 NA
K1645B022 0.48 =
K1645B023 0.52 =
K1645B024 0.44 =
K1645B034 0.57 =

® Generic soil-to-groundwater SSLs (DAF = 10} from EPA Soil Screening Guidance: Technical Background
Document (Table A-1), EPA/540/R-85/128, May 1996, unless otherwise noted.

®Preliminary Resulls for Additionat Background PAH Sampling from CNC Main Base Railroad Lines and Annex

(Zone KJ, May 3, 2001, CH2M-Jones.
= indicates that the chemical is detected at the concentration shown.
DAF dilution attenuation factor

NA not applicable/not available/not analyzed

NL not listed

58L soil screening level

Note: All background values for Zone K-Annex are based on twice the mean of the sampie concentrations, as
described in the Zone K AF! Aeport, Section 5 — Data Evaluation and Background Comparison, Also, see

footnote b above.
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5.0 Summary of Information Related to Site
Closeout Issues

5.1 RFI Status

The Zone K RFI Report (EnSafe, 1999a) addressed SWMUs/AOCs within the Naval Annex,
including SWMU 164. At the conclusion of the RFI report, EnSafe did not consider the
investigation to be complete for this site, and their subsequent Final Zone K RFI Report Work
Plan Addendum (EnSafe, 1999b) proposed additional sampling. As presented and discussed
in Section 3.0 of this RFI addendum, the results of the additional testing confirm that the
previous COCs (BEQs and arsenic) identified in the RFI are no longer contaminants of
concern. The CH2M-Jones Zone K RFI Report Work Plan Addendum (2000) and the Zone K,
CNC Annex Scoping Meeting held on September 6, 2000, both concluded that no additional
samples would be collected at SWMU 164. These data and the responses to SCDHEC
comments confirm that additional soil or groundwater samples are not required and that
NFA is appropriate for this site. A copy of the responses to SCDHEC comments on the Zone
K RFI Report and Final Zone K RFI Work Plan Addendum for this site are provided as
Appendix E.

The former fuel oil AST at Building 2556 was removed in a closure action documented by a
letter from the State of South Carolina dated October 27, 1999. This letter also documents
NFA for the AST removal at this site.

In accordance with the RFI completion process, if a determination of No Further
I[nvestigation (NFI) is made upon completion of the RFI, then a site may proceed to either
NFA status or to a corrective measures study (CMS). Because no chemical detections at this
site exceeded risk-based criteria and background reference concentrations, CH2M-Jones
recommends this site for NFA.

5.2 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

GNVI011560026-SLH261 DOC &



M=

o NN O e W

10

11
12

13
14
15

16
17

18
19
20

21

23
24

25
26

27
28

RFI ADDENDUM, SWMU 164, ZONE K, CNC ANNEX
CHARLESTON NAVAL COMPLEX

REVISION 0

JUNE 2001

followed by detections of these same metals below the MCL or below the practicable
quantitation limit.

The RFI determined that the soil-to-groundwater pathway is not significant. The
subsequent investigation detected minor SSL exceedances of arsenic and thallium in site
soils as discussed in Section 3.0, but these are within the background range and do not
represent source areas. In five groundwater sampling events and inorganic analyses
collected from grid well KGDKGWO002, which is located approximately 130 feet
downgradient of SWMU 164, nothing was detected above screening levels. As a result, the
soil-to-groundwater pathway is considered invalid at this site, and a groundwater

investigation is not warranted.

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

Because of the location of this site at the Naval Annex, there is no potential linkage to
S5WMU 37, which is located at the Charleston Naval Shipyard. Furthermore, there are no
COCs that could migrate from the site.

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

Because of the location of this site at the Naval Annex, no linkage to AOC 699, the storm
sewer at the Charleston Naval Shipyard, is possible. In addition, because there were no
COCs identified in groundwater or soil, COC migration is not a concern at this site.

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

No railroad lines are present at the Naval Annex, so further evaluation of a potential
linkage between AQOC 504 and the subject site is not necessary.

5.6 Potential Migration Pathways to Surface Water Bodies at
the CNC

The nearest named surface water body to SWMU 164 is Filbin Creek, which is located more
than 3,000 feet to the southeast.
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Two potential migration pathways from the site to surface water are overland flow via
storm water runoff, and subsurface flow via groundwater. Due to the fact that the
additional investigation found no significant exceedances in soils in the site ditches, and
that the nearest water-receiving body is 3,000 feet to the southeast, surface water runoff
from SWMU 164 would not be an ecological concern at Filbin Creek. Thus, further
evaluation of a potential pathway for contaminant migration via stormwater runoff is not

warranted.

There were no chemicals found in soil at SWMU 164 at concentrations that would indicate a
potential soil-to-groundwater pathway. Therefore, further evaluation of the potential

migration of contaminated groundwater to a surface water body is not warranted.

5.7 Potential Contamination in 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 underground
storage tank {(UST) process.

Neither the RCRA Facility Assessment (RFA) nor the RFI refer to the presence or possible
presence of an OWS at SWMU 164. In addition, there is no visual evidence of an OWS at
this site. Therefore, further evaluation of this issue at SWMU 164 is not warranted.

In addition, there is no reference made in the basewide OWS report prepared by the Navy
in Y2000 to an OWS at this facility.

5.8 Land Use Control Management Plan

No COCs were identified in any media at SWMU 164. The Charleston Naval Annex Reuse
Plan (Wilbur Smith Associates, 1997) indicated that light industrial distribution/mixed uses
are planned for this site. Thus, land use controls are not necessary at SWMU 164.
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6.0 Recommendations

SWMU 164 consists of a former abrasive blasting booth located in Building 2556 at the
Naval Annex. Built in 1983, the building housed sand blasting, paint, and drying booths,
and was also used for mine storage. When the concrete floor in the building was inspected
on March 9, 1999, it was in good condition and no cracks were observed. A fuel oil AST was
located outside and adjacent to the northwest corner of the building, but has since been
clean-closed by the Navy. There have been no reports or observations indicating any past
spills or contaminants that may have been released from this unit.

According to the additional information obtained after the RFl report, no organics except
BEQs were detected above screening levels in soil. Inorganic exceedances were limited to
aluminum, arsenic, and thallium. Aluminum concentrations did not exceed the practical
range of background reference concentrations for Zone K, CNC Annex. Overall arsenic in
surface s0il is within background levels at SMWU 164, and arsenic was not detected in
groundwater. As thalliwm at the site is not significantly elevated and all detected
concentrations are low (near detection limits) it indicates there is no site-related source.
Thus, the presence of inorganics in soil does not warrant further investigation or action at
SWMU 164. There were no contaminants detected above screening levels in six
groundwater sampling events collected from grid well KGDKGWO002, which is located
approximately 130 feet downgradient of SWMU 164. No chemicals were found in soil at
concentrations that would indicate a potential soil-to-groundwater pathway. Thus,
groundwater does not warrant further investigation or action at SWMU 164.

Once the BCT concurs that NFA is appropriate for the site, a Statement of Basis will be
prepared that will be made available for public comment in accordance with SCDHEC
policy. This will allow for public participation in the final remedy selection.
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APPENDIX A

Analytical Data from the
EnSafe RFI Investigation (1999)




Charleston Naval Complex 05/02/2001
SWMU 164, Zone K
StationiD K16458004 K1645B004 : K1848B021 K1645B021 K1648B025
SamplelD| 164SB004T1 (0-1ff) 1645B0047T2 (3-5ft) | 164SB02101 (0-1ft) 1645802102 (3-5ft) 1645802501 (C-1ft)
DateCollected 10/12/1999 10/12/1999 11/18/1999 11/18/1999 11/18/1999
DateAnalyzed 10/15/1999 10/19/1998 12/02/1999 12/02/1999 12/03/1999
SDGNumber NBCKO1 NBCKO1 NBCKG7 NBCKG7 NBCKO8

Parameter Units
2.2-0XYBIS(1-CHLORO)PROPANE UG/KG 360 u 380 U 400 U 390 U 360 U
2-METHYLNAPHTHALENE UG/KG 366 U 380 U 400 U 390 U 32 U
2-METHYLPHENQL [0-CRESOL} UG/KG 360 U 380 U 400 U 390 U 360 U
3-Methylphenol {m-Cresol) UG/KG 360 U 380 4] 400 U 380 U 360 U
Benzidine UG/KG 2900 U 3100 U
Diphenylamine UG/KG 360 U 380 U 400 U 3980 U 380 U
N-Nitrosodimethylamine UG/KG 360 U 380 U 400 U 390 U 380 U
PHENOL UG/KG 360 U 380 u 400 U 390 U 360 U
ACENAPHTHYLENE UG/KG 36O U 380 U 400 U 380 U 360 U
bis(2-CHLORCETHYL) ETHER (2- =
CHLOROETHYL ETHER} UG/KG 360 U 380 U 400 U 390 u 380 U
2-CHLOROPHENOL UG/KG 360 U B U 400 U 390 U 360 U
ACENAPHTHENE UG/KG 360 U 380 U 400 U 380 U 3 U
1,3-DICHLOROBENZENE UG/KG 360 U 380 U 400 U 380 U 380 U
FLUORENE UG/KG 360 U 380 U 400 U 390 U 360 U
1,4-DICHLOROBENZENE UG/KG 360 U 380 U 400 U 390 U 3O U
PHENANTHRENE UG/KG 360 U 380 U 400 U 390 U 360 U
ANTHRACENE UG/KG 360 U 380 U 400 U 390 U 360 U
Benzyl aicohol UG/KG 360 U 380 U 400 U 380 U 360 u
FLUORANTHENE UG/KG 61 J 380 U 400 U 30 U 30 U
1,2-DICHLOROBENZENE UGKG 360 U 380 U 400 U 380 U 360 U
PYRENE UG/KG 54 J 380 U 400 U 390 U 380 U
BENZO(a)ANTHRACENE UG/KG 39 J 380 U 400 U 390 U 360 U
CHRYSENE UGKG 46 J 380 U 400 U 390 U 360 u
BENZO(b)FLUORANTHENE UG/KG 34 J 380 U 400 U 390 U 360 U
N-NITROSODI-n-PROPYLAMINE UG/KG 360 U 380 U 400 U 0 U 360 U
4-METHYLPHENOL (p-CRESOL) UG/KG :
BENZO{kIFLUORANTHENE UG/KG 35 J 380 U 400 U 390 U 380 U
BENZO(a)PYRENE UG/KG 34 J 380 U 400 U 390 U 360 U
HEXACHLORQETHANE UG/KG 360 U 380 U 400 U 390 U 360 U
INDENQO(1,2,3-c.d)JPYRENE UG/KG 33 J 380 U 400 U 380 U 3O U
NITROBENZENE UG/KG 360 U 380 U 400 U 380 U 360 U
DIBENZ{a,h}ANTHRACENE UG/KG 360 u 380 U 400 U 380 U B0 U
ISOPHORONE UG/KG 360 u 380 U 400 U 390 U 3B U
2-NITROPHENOL UGKG 380 U 380 U 400 U 30 U 360 U
BENZO(g,h,lPERYLENE UG/KG 28 J 380 U 400 U 380 U 360 U
164 Ensafe post-RFI Data Summary xls Page 1



Charleston Naval Complex
SWMU 164, Zone K

05/02/2001

StationID K1645B025 K1645B026 K1645B026 K1645B027 K1645B027
SamplelD 154SB02502 (3-5ft) 164SB02601 (0-1ff) - 1645B02602 (3-5ft)  164SB02701 (0-1f)  1645B02702 (3-5it)

DateCollected 11/18/1999 11/18/1999 11/18/1999 ‘ 11/18/1999 11/18/1999

DateAnalyzed 12/03/1999 12/03/1998 12/03/1999 12/03/1999 12/03/1999

SDGNumber’ NBCKO08 NBCKO08 NBCKO08 NBCKO08 NBCKO08
Parameter Units
2,2-0XYBIS(1-CHLORO)PROPANE UG/KG 30 U 360 U 360 U 360 U 370 UV
2-METHYLNAPHTHALENE UG/KG 360 U 3 U 360 U ‘O U 370 U
2-METHYLPHENOL (0-CRESOL) UG/KG ‘O U 30 U 360 U 360 U 370 " U
3-Methylphenol (m-Cresol) UG/KG 360 U 360 u 360 U 360 U 370 U
Benzidine UG/KG
Ciphenylamine UG/KG 360 U 360 U 360 U 360 U 370 U
N-Nitrosodimethylamine UG/KG /O U 360 U 360 U 360 U 370 U
PHENOL UG/KG 360 U 360 U 360 U 360 U 370 U
ACENAPHTHYLENE UG/KG B0 U 360 U 3O U 30 U 370 U
bis(2-CHLOROETHYL) ETHER {(2- :
CHLOROETHYL ETHER) UG/KG 3B U 3B U 360 U 360 U 370 U
2-CHLOROPHENOL UG/KG 360 U 30 U 3 U IO U 370 U
ACENAPHTHENE UG/KG 360 U a6np U 360 U 360 U 370 U
1,3-DICHLOROBENZENE UG/KG 360 U 360 U 360 U 360 U 37¢c U
FLUORENE UGKG : 360 U 360 U 3B U 360 U 370 U
1,4-DICHLOROBENZENE UG/KG : 360 U 30 U 360 U 360 U 370 U
PHENANTHRENE UG/KG - 360 U 360 U 360 U as0 U 3760 U
ANTHRACENE UGKG 360 U 360 U 360 U 30 U 370 U
Benzyl alcohol UG/KG - 360 U 360 U 6 U 360 U 370 U
FLUORANTHENE UG/KG s U 30 U 360 .U 360 U 370 U
1,2-DICHLOROBENZENE UGKG - 360 U 30 U 30 U 360 U 370 U
PYRENE UGKG - 360 U 360 U 360 U 3¢ U 370 U
BENZO(a)ANTHRACENE UG/KG 30 U B U ‘O U 3} U 370 U
CHRYSENE UG/KG &= 360 U 360 U 360 U 3O U 370 U
BENZO(b)FLUORANTHENE UG/KG . 360 U 3 U 3B U 360 U 370 U
N-NITROSODI-n-PROPYLAMINE UG/KG 360 U 360 U 360 U 366 U 370 U
4-METHYLPHENOL (p-CRESOL) UG/KG
BENZO(k)FLUORANTHENE UG/KG 360 U 360 U B U 360 U 370 U
BENZO{a)PYRENE UG/KG 360 U ‘O U 3B U 360 U 370 U
HEXACHLOROETHANE UG/KG 360 U 30 U 360 U 360 U 370 U
INDENO(1,2,3-¢,d)PYRENE UG/KG - 360 U 360 U 360 U 360 U 370 U
NITROBENZENE UG/KG 360 U 360 U 36O U 360 U 370 U
DIBENZ(a,h)ANTHRACENE UG/KG 360 U 3BO0 U ‘B U 360 U 370 U
1SOPHORONE UG/KG 360 U 30 U 30 U 3 U 370 U
2-NITROPHENOL UG/KG - 360 U 360 U 360 U 360 U 370 U
BENZO(g,h,i)PERYLENE UG/KG 360 U 360 U 3k U 360 U 370 U
164 Ensafe post-RFI Data Summary.xIs Page 2



Charleston w«val Complex 05/02/2001
SWMU 164, Zone K
StationiD K1845B028 K1684SB028 i K1645B029 K1645B029 K1648B030
SamplelD 1648B02801 (0-1ft) 184SB02802 (3-5f) @ 164SB02901 (0-1f)  1645B02902 (3-5ft}  164SB0O3001 (0-11t)
DateCellected 11/18/1999 11/18/1999 11/18/1999 11/18/1999 11/19/1999
DateAnalyzed 12/07/1999 12/03/1999 12/03/1999 12/03/1998 12/07/1999
SDGNumber NBCKO08 NBCKO8 NBCKO08 NBCKO08 NBCKO09

Parameter Units
2,2"-OXYBIS(1-CHLOROPROPANE UG/KG 370 U 80 U 350 U 370 U aso U
2-METHYLNAPHTHALENE UG/KG 370 U 360 U 350 U 370 u 350 u
2-METHYLPHENOL {o-CRESOL) UG/KG 370 U 3B U 350 U KY{1 BNV 3B U
3-Methylphenol (m-Cresol) UG/KG 370 U 360 U 350 U 370 U 350 U
Benzidine UG/KG
Diphenylamins UG/KG 370 U 360 U a0 U 370 U 30 U
N-Nitrosodimethylamine UG/KG 370 U 360 U 350 U 370 U 350 U
PHENOL UG/KG 370 U 30 U 350 U 370 U 350 U
ACENAPHTHYLENE UG/KG 370 U 360 U 30 U 370 U 30 U
bis{2-CHLOROETHYL) ETHER (2-
CHLOROETHYL ETHER) UG/KG 370 U 360 U 30 U 370 U 350 U
2-CHLOROPHENOL UG/KG 370 U 30 U 350 U 370 U 30 U
ACENAPHTHENE UG/KG 370 U 360 U 380 U 376 U 350 U
1,3-DICHLOROBENZENE UG/KG 370 U 380 U 350 U 376 U 30 U
FLUORENE UG/KG 370 U 360 U 350 U 370 U /O U
1,4-DICHLOROBENZENE UG/KG 370 U 30 U 30 U 370 U 30 U
PHENANTHRENE UG/KG 370 U 30 U 330 U 370 U 350 U
ANTHRACENE UG/KG 370 U 30 U 30 U 370 U 350 U
Benzy! alcohol UGKG . 370 U 30 U 350 U 370 U 30 U
FLUORANTHENE UG/KG 370 U 30 U 47 J 370 U 350 U
1,2-DICHLOROBENZENE UGKG & 370 U 360 U 350 U 370 U KEO RV
PYRENE UGKG © 370 U 360 U 58 J 370 U sy v
BENZO{a)JANTHRACENE UG/KG 370 U 360 U 31 J 370 U B0 U
CHRYSENE UG/KG - 3870 U 30 U 68 J 370 U 3B U
BENZO(bJFLUORANTHENE UG/KG 370 U 360 U 3% J 370 U 3B U
N-NITROSODI-n-PROPYLAMINE UG/KG . 370 U 3BO U 350 U 370 U 350 U
4-METHYLPHENOL {(p-CRESOL) UG/KG
BENZO(KFLUORANTHENE UG/KG 370 U 360 U 33 J 370 U B0 U
BENZO{a)PYRENE UG/KG Y4 Y 360 U 32 J 370 U 30 U
HEXACHLOROETHANE UG/KG 370 U s U 30 U 370 U 330 U
INDENO(1,2,3-¢c,dIPYRENE UG/KG 370 U 360 U 3_0 U 376 U 350 U
NITROBENZENE UG/KG 370 U 360 U 350 U 370 U 30 U
DIBENZ{a h)YANTHRACENE UG/KG 370 U 360 U 350 U 370 U 350 U
ISOPHORONE UG/KG 370 U 360 U 350 U 370 U 350 U
2-NITROPHENOL UG/KG 370 U B0 U 330 U 370 U 350 U
BENZO(g,h,)PERYLENE UG/KG 370 U 30 U 3%0 U 370 U 30 U

164 Ensafe post-RFI Data Summary.xls
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Charleston Naval Complex 05/02/2001
SWMU 164, Zone K
StationlD K1648B030 K1648B031 K164SB031 K1645B032 K1645B032
SamplelD 1648B03002 (3-5ft) 164SB03101 (0-1ft)  164SB03102 (3-5ft} 1645803201 (0-1ft)  1645B03202 (3-5ft)
DateCollected 11/19/1999 11/19/1998 11/19/1899 11/19/1999 11/19/1899
DateAnalyzed 12/07/1998 12/07/1999 12/07/1999 12/07/1999 12/07/1999
SDGNumber NBCKOS NBCKO09 NBCKO09 NBCKO0g NBCKO9

Parameter Units
2,2-0OXYBIS{1-CHLORO)PROPANE UG/KG 360 U 380 U 370 U B0 U 370 U
2-METHYLNAPHTHALENE UG/KG 360 U 380 U 370 U /O U 370 U
2-METHYLPHENOL (o-CRESOL) UG/KG 360 U 380 U 370 U 3G U 370 U
3-Methylphenol {m-Cresotl} UG/KG 3B U 380 U 370 U 350 U 370 U
Benzidine UG/KG
Diphenylamine UG/KG 360 U 380 U 370 U 350 U 370 U
N-Nitrosodimethylamine UG/KG 360 U 380 U 370 .U 350 u 370 U
PHENOL UG/KG 380 U 380 U 376 U 3B0 U 370 U
ACENAPHTHYLENE UG/KG 380 U 380 U 370 U 30 U 370 U
bis(2-CHLOROQETHYL) ETHER (2-
CHLOROETHYL ETHER) UG/KG 60 U 30 U 370 U 30 U 370 U
2-CHLOROPHENOL VUG/KG 360 U 380 U 370 U 3B U 370 U
ACENAPHTHENE UG/KG 360 ] 380 U 370 u 350 U 370 u
1,3-DICHLOROBENZENE UG/KG 360 U 380 U 370 U 350 U 370 U
FLUORENE UG/KG 360 U 380 U 370 U 30 U 370 U
1,4-DICHLOROBENZENE UG/KG 360 U 380 U 370 U 30 U 370 U
PHENANTHRENE UG/KG 360 u 31 J 370 U 350 u 370 u
ANTHRACENE UG/KG 380 U 380 U 370 U 30 U 370 U
Benzyl alcohol UGKG ©~ 360 U 380 U 376 U 350 U 370 U
FLUCRANTHENE UG/KG © 360 U 68 J 370 U 34 J 370 U
1,2-DICHLOROBENZENE UG/KG B U 380 U 370 U 350 U 370 U
PYRENE UG/KG Jkc U 380 U 370 U 350 UL 370 U
BENZO(a)ANTHRACENE UGG 360 U 26 J 30 U /LB U 370 U
CHRYSENE UG/KG 360 U 51 J zo U 27 J 370 U
BENZO(b)FLUDRANTHENE UG/KG s U 48 J 370 U 30 U 370 U
N-NITROSODI-n-PROPYLAMINE UG/KG B U 380 U 370 U 30 U 370 U
4-METHYLPHENOL {p-CRESOL) UG/KG
BENZO{K}IFLUORANTHENE UG/KG as0 U 3s J 370 U 350 U 376 U
BENZC{a}PYRENE UG/KG B0 U 35 J 370 U 350 U 370 U
HEXACHLOROETHANE UG/KG 360 U 380 U 370 U 3O U 370 U
INDENO({1,2,3-c,d}PYRENE UG/KG =~ 380 U 380 U 370 U 3B0 U 370 U
NITROBENZENE UG/KG 380 U 380 U 370 U 30 U 370 U
DIBENZ(a,h)JANTHRACENE UG/KG 360 U 38¢ U 370 U 3¢ U 370 U
ISOPHORONE UG/KG /O U 380 U 370 U i IR V) 37¢ U
2-NITROPHENOL UG/KG . 360 U 380 U 370 U 3B0 U 370 U
BENZO(g,h,}PERYLENE UGKG © 38 J 48 J 370 U 39 J 370 U
164 Ensafe post-RF| Data Summary xis Page 4



Charleston Naval Complex
SWMU 164, Zone K

StationiD K1645B033 K1645B033
SamplelD 164SB03301 (0-1ft) © 164SB03302 {3-5ft)
DateCollected 12/22/1889 12/22/1989
DateAnalyzed 01/07/2600 01/07/2000
SDGNumber 41577 41577

Parameter Units
2,2-0XYBIS(1-CHLORQ)PROPANE UG/KG 430 U 380 U
2-METHYLNAPHTHALENE UG/KG 430 U 380 U
2-METHYLPHENOL (0-CRESOCL) UG/KG 430 U 380 ‘U
3-Methylphenol (m-Cresol) UG/IKG ’
Benzidine UGKG
Diphenylamine UG/KG
N-Nitrosodimethylamine UG/KG
PHENOL UG/KG 430 U 3w U
ACENAPHTHYLENE UG/KG 430 U 380 U
bis(2-CHLOROQETHYL) ETHER (2-
CHLOROETHYL ETHER) UG/KG 430 U 380 )
2-CHLOROPHENOL UG/KG 430 U 380 )
ACENAPHTHENE UG/KG 430 U 380 U
1,3-DICHLOROBENZENE UG/KG 430 U 380 U
FLUORENE UG/KG 430 U 380 U
1,4-DICHLOROBENZENE UG/KG 430 U 380 U
PHENANTHRENE UGKG 430 u 380 U
ANTHRACENE UG/KG 430 U 380 U
Benzyl alcohol UG/KG 430 U 380 U
FLUORANTHENE UG/KG 24 J 380 ‘U
1,2-DICHLOROBENZENE UG/KG 430 U 380 U
PYRENE UG/KG 28 J 380 U
BENZO(a)ANTHHACENE UG/KG 430 ] 380 U
CHRYSENE UG/KG = 430 U 380 U
BENZO{b)FLUORANTHENE UG/KG 430 U 380 u
N-NiTROSODI-n-PROPYLAMINE UG/KG 430 u 380 u
4-METHYLPHENOL (p-CRESOL) UG/KG 430 U 380 U
BENZO(k)JFLUORANTHENE UG/KG 430 U 380 U
BENZO{a)PYRENE UG/KG 430 U 380 U
HEXACHLOROETHANE UG/KG 430 U 380 U
INDENO(1,2,3-¢, d)PYRENE UG/KG 430 U 380 U
NITROBENZENE UG/KG 430 U 380 U
DIBENZ{a.h}JANTHRACENE UG/KG 430 U 380 U
ISOPHORONE UG/KG 430 U 380 U
2-NITROPHENOL UG/KG 430 U 380 U
BENZ0O({g.h ))PERYLENE UG/KG 430 U 380 u

164 Ensafe post-RFI Data Summary.xis
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StationiD

SamplelD

DateCollected

DateAnalyzed

SDGNumber
Parameter Units
2 A-DIMETHYLPHENOL UGKG
bis(2-CHLOROETHOXY} METHANE UG/KG
Benzoic acid UG/KG
2.4-DICHLOROPHENOL UG/KG
1,2,4-TRICHLOROBENZENE UG/KG
4-CHLOROANILINE UG/KG
HEXACHLOROBUTADIENE UG/KG
4-CHLORO-3-METHYLPHENOL UGKG
HEXACHLOROCYCLOPENTADIENE UG/KG
2,4,6-TRICHLOROPHENOL UG/KG
2.4,5-TRICHLOROPHENOL UG/KG
2-CHLORONAPHTHALENE UGKG
2-NITROANILINE UG/KG
2,6-DINITROTOLUENE UG/KG
3-NITROANILINE UGKG
2,4-DINITROPHENOL UG/KG
DIBENZOFURAN UG/KG
4-NITROPHENOL UG/KG
2 4-DINITROTOLUENE UGKG
DIMETHYL PHTHALATE UG/KG
DIETHYL PHTHALATE UG/KG
4-CHLOROPHENYL PHENYL ETHER UGKG
4-NITRCANILINE UGKG
4 6-DINITRO-2-METHYLPHENOL UG/KG
N-NITROSODIPHENYLAMINE UG/KG
4-BROMOPHENYL PHENYL ETHER UG/KG
HEXACHLOROBENZENE UG/KG
PENTACHLOROPHENOL UG/KG
Di-n-BUTYL PHTHALATE UG/KG
BENZYL BUTYL PHTHALATE UG/KG
3,3-DICHLOROBENZIDINE UG/KG
bis(2-ETHYLHEXYL) PHTHALATE UG/KG
DI-n-OCTYLPHTHALATE UG/KG

164 Ensafe post-AFI Data Summary.xls

K1645B004 K1845B004
164SB004T1 (0-1ft)  164SB004T2 (3-511)
10112/1999 10/12/1999
10/15/1999 10/19/1998
NBCKo1 NBCKO?
360 U 380 U
O U 380 U
1800 U 2000 U
380 U 380 U
360 U 380 U
710 iU 760 U
380 U 380 U
380 U 380 U
360 U . 380 U
360 U ¢ 380 U
360 U 38 U
360 U 380 U
1800 U 2000 U
360 U 380 U
1800 U 2000 U
1800 U 2000 UJ
380 U 380 U
1800 U 2000 U
3680 U jso0 U
30 U 380 U
30 U 380 U
360 U 380 U
800 U 2000 U
1800 U 2000 U
360 U 380 U
3s_O0 U 38 U
1800 U 2000 U
96 J 380 U
K1Y @ U
710 U 760 U
360 U aso U
360 U 380 U
Page 6

Charleston Naval Complex
SWMU 164, Zone K

K164S8021
1645802101 (0-1ft)
11/18/1899
12/02/1999
NBCKO7

400
400
2000
400
400
790
400
400
400
400
400
400
2000
400
2000
2000
400
2000
400
400
400
400
2000
2000

400
400
2000
400
400
790
400
400

coCcCccococCcCccCcCcococCceccCcCccce

cccccoccococ

U
U

o=

K164SB021
1645802102 (3-5ft)
11/18/1999
12/02/1999
NBCKO7

390
390
2000
390
390
770
390
390
380
390
390
390
2000
380
2000
2000
380
2000
390
380
390
390
2000
2000

390
390
2000
390
390
770
390
390

CCCCCCCC oo cCcococcocccccoccCcac

05/02/2001

K1645B025
1643802501 (0-111)
11/18/1999
12/03/1989
NBCK08

360
360
1800
360
360
720
360
360
360
360
360
360
1800
360
1800
1800
360
1800
360
360
360
360
1800
1800

360
360
1800
360
360
720
360
360

cCoooCeadocCcocooococooocoocccccc

cCcCcocococcCcc



StationlD

SamplelD

DateCollected

DateAnalyzed

SDGNumber:
Parameter Units

2,4-DIMETHYLPHENOL UG/KG .
bis(2-CHLOROETHOXY) METHANE UG/KG
Benzoic acid UG/KG
2,4-DICHLOROPHENOL UG/KG

1,2,4-TRICHLOROBENZENE UGKG -
4-CHLOROANILINE UG/KG
HEXACHLOROBUTADIENE UG/KG
4-CHLORO-3-METHYLPHENOL UG/KG
HEXACHLOROCYCLOPENTADIENE UG/KG
2,4,6-TRICHLOROPHENOL UG/KG
2,4 5-TRICHLOROPHENOL UG/KG
2-CHLORONAPHTHALENE UG/KG
2-NITROANILINE UG/KG
2,6-DINITROTOLUENE UG/KG

3-NITROANILINE UG/KG |
2.4-DINITROPHENOL UG/KG

DIBENZOFURAN UG/KG
4-NITROPHENOL UG/KG
2.4-DINITROTOLUENE UG/KG

DIMETHYL PHTHALATE UG/KG -

DIETHYL PHTHALATE UGKG

4-CHLOROPHENYL PHENYL ETHER UG/KG -

4-NITROANILINE UG/KG |
4,6-DINITRO-2-METHYLPHENQOL UG/KG
N-NITROSODIPHENYLAMINE UG/KG
4-BROMOPHENYL PHENYL ETHER UGKG
HEXACHLOROBENZENE UG/KG
PENTACHLOROPHENOL UG/KG
DI-n-BUTYL PHTHALATE UG/KG
BENZYL BUTYL PHTHALATE UG/KG
3,3-DICHLOROBENZIDINE UG/KG
bis{2-ETHYLHEXYL) PHTHALATE UG/KG
DI-n-OCTYLPHTHALATE UG/KG

164 Ensafe post-RFI Data Summary xis

K1645B025 K16458026
1648B02502 (3-5ft)  164SB02601 (0-1ft)
11/18/1999 11/18/1999
12/03/1999 12/03/1999
NBCKO8 NBCKo08
360 U 360 U
360 U 360 U
1800 U 1900 U
30 U 360 U
360 U 360 U
720 U 720 U
360 U 360 U
360 U 380 U
360 U 360 U
360 U 360 U
360 U 30 U
360 U 360 U
1800 U 1900 U
B0 U 30 U
1800 U 1900 U
1800 U 1900 U
360 U 380 U
1800 U 1900 U
380 U 360 U
380 U 30 U
360 U 360 U
360 U 380 U
1800 U 1800 U
1800 U 1900 U
360 U 360 U
360 U 360 U
1800 U 1900 U
360 U 360 U
360 U 360 U
720 U 720 U
/O U 360 U
360 U O U
Page 7

Charleston ».aval Complex
SWMU 164, Zone K

K164SB026
164SB02602 (3-51)
11/18/1999
12/03/1999
NBCK08

360
360
1900
360
360
730
360
360
360
360
360
360
1900
360
1900
1900
360
1900
360
360
360
360
1900
1900

360
360
1900
360
360
730
360
360

CCcCcCCcCcCCCCcCcCcccCcocccccccccc

cccccceoc

K1645B027
1645B02701 (0-1ft)
11/18/1999
12/03/1999
NBCKOS8

360
360
1800
360
380
720
360
360
360
360
360
360
1800
360
1800
1900
360
1900
360
360
360
360
1800
1800

360
360
1800
360
360
720
360
360

CCCCcCcCcCcecC CCCCCcCcCcCcCCcCCcoCCCCCCCCcrcccc

06/02/2001

K1645B027
1648802702 (3-5ft)
11/18/1999
12/03/1989
NBCKOB

370
370
1800
370
370
740
370
370
370
370
370
370
1800
370
1900
1900
370
1800
370
370
370
370
1900
1800

370
370
1900
370
370
740
370
370

CCCCcCcCcCcCCCCoCoCoCcCoCCcoCocCccccC

coccocoCcaco



StationID

SamplelD

DateCollected

DateAnalyzed

SDGNumber
Parameter Units
2,4-DIMETHYLPHENOL UG/KG
bis{(2-CHLOROETHOXY) METHANE UG/KG
Benzoic acid UG/KG
2,4-DICHLOROPHENOL UG/KG

1.24-TRICHLOROBENZENE UGIKG
4-CHLOROANILINE UG/KG
HEXACHLOROBUTADIENE UG/KG
4-CHLORO-3-METHYLPHENOL UG/KG
HEXACHLOROCYCLOPENTADIENE UG/KG

2.4,6-TRICHLOROPHENOL UGKG -
2.4,5-TRICHLOROPHENOL UG/KG
2-CHLORONAPHTHALENE UG/KG
2-NITROANILINE UG/KG
2,6-DINITROTOLUENE UG/KG
3-NITROANILINE UG/KG
2,4-DINITROPHENOL UGIKG
DIBENZOFURAN UG/KG
4-NITROPHENOL UGKG
24-DINITROTOLUENE UG/KG
DIMETHYL PHTHALATE UGKG
DIETHYL PHTHALATE {UG/KG
4-CHLOROPHENYL PHENYL ETHER UG/KG
4-NITROANILINE UG/KG
4,8-DINITRO-2-METHYLPHENOL UG/KG
N-NITROSODIPHENYLAMINE UG/KG
4-BROMOPHENYL PHENYL ETHER UG/KG
HEXACHLOROBENZENE UG/KG
PENTACHLORQPHENOL UG/KG
Di-n-BUTYL PHTHALATE UG/KG
BENZYL BUTYL PHTHALATE UG/KG
3,3-DICHLOROBENZIDINE UG/KG
bis{2-ETHYLHEXYL) PHTHALATE VG/KG
Di-n-OCTYLPHTHALATE UG/KG

164 Ensafe posl-RFI Data Summary xis

K16458028 K1648B028
164SB02801 (0-1ft} *~ 164SB02802 (3-5ft)

11/18/1999 11/18/1999

12/07/1999 12/03/1999

NBCKO08 NBCKO08
370 U 360 U
370 U 360 U
1900 U 1900 U
370 U 360 U
370 U 360 U
730 U 730 U
370 U 360 U
37’0 U 360 U
370 U 360 U
370 U 360 U
370 U 360 ]
370 U 360 U
19006 U 1800 U
376 U 360 U
1900 U 1800 U
1900 U 18900 U
370 U 360 U
1800 U 1900 U
370 U 360 U
370 U 360 U

61 J 360 u
370 U 360 U
1900 U 1800 U
1900 U 1800 U
370 U 360 )
370 U 360 U
1900 U 1800 U
370 U 360 U
370 U 360 U
730 U 730 U
370 U 30 U
370 U 360 U

Page 8

Charleston Naval Complex
SWMU 164, Zone K

K1648B029
1645B02901 (0-11t)
11/18/1999
12/03/1999
NBCKO08

350
350
1800
350
350
710
350
350
350
350
350
350
1800
350
1800
1800
350
1800
350
350
350
350
1800
1800

350
350
1800
350
350
710
350
350

CCCcCccCcCcocCcoccCccCcococcoccccececce

cccccccocc

K164SB029
1645802902 (3-5ft)
11/18/1999
12/03/1999
NBCKO08

370
370
1900
370
370
740
370
370
370
370
370
370
1800
370
1800
1900
370
1800
370
370
370
370
1800
1900

370
370
1900
370
370
740
370
370

CCCCCCCEC CCCCCoCCCeCCCoCCCoCECoCCoCaT

05/02/2001

K164SB030
1645803001 (0-1t)
11/19/1999
12/07/1999
NBCKO09

350
350
1800
350
350
700
350
350
350
350
350
350
1800
350
1800
1800
350
1800
350
350
350
350
1800
1800

350
350
1800
350
350
700
350
350

CCCcCcCcCCCcoCCcgoQoecCccococoocooccac

cCcCcoCcCcccc



StationlD

SamplelD

DateCollected

DateAnalyzed

SDGNumber
Parameter Units
2,4-DIMETHYLPHENOL UG/KG
bis(2-CHLOROETHOXY) METHANE UG/KG
Benzoic acid UG/KG
2,4-DICHLOROPHENOL UG/KG
1,2,4-TRICHLOROBENZENE UG/KG
4-CHLOROANILINE UG/KG
HEXACHLOROBUTADIENE UG/KG
4-CHLORO-3-METHYLPHENOL UG/KG
HEXACHLORQCYCLOPENTADIENE UG/KG
2,4,6-TRICHLOROPHENOL UG/KG
2,4,5-TRICHLOROPHENOL UG/KG
2-CHLORONAPHTHALENE UG/KG
2-NiTROANILINE UG/KG
2,6-DINITROTOLUENE UG/KG
3-NITROANILINE UG/KG
2.4-DINITROPHENOL UG/KG
DIBENZOFURAN UG/KG
4-NITROPHENOL UG/KG
2,4-DINITROTOLUENE UG/KG
DIMETHYL PHTHALATE UG/KG
DIETHYL PHTHALATE UG/KG
4-CHLOROFPHENYL PHENYL ETHER UG/KG
4-NITROANILINE UG/KG

4,6-DINITRO-2-METHYLPHENOL UG/KG
N-NITROSODIPHENYLAMINE UG/KG
4-BROMOPHENYL PHENYL ETHER UG/KG
HEXACHLOROBENZENE UG/KG
PENTACHLOROPHENOL UG/KG
DI-n-BUTYL PHTHALATE UG/KG
BENZYL BUTYL PHTHALATE UG/KG
3,3-DICHLOROBENZIDINE UG/KG
bis(2-ETHYLHEXYL) PHTHALATE UG/KG
DI-n-OCTYLPHTHALATE UG/KG

164 Ensafe post-RFI Data Summary.xls

K164SB030 K1645B031
164SB03002 (3-5ft)  164SB03101 (0-1H)
11/19/159% 11/19/1999
12/07/1999 12/07/1999
NBCKO09 NBCK09
360 U 380 U
360 U a0 U
1800 U 1900 ‘U
360 U 380 U
360 U 380 U
720 U 750 U
360 .U 380 U
360 U 380 U
360 U 380 U
360 U 380 U
360 U 380 U
360 U a0 U
1800 U 1900 U
360 U 380 U
1800 U 1900 U
1800 U 1900 U
360 U 380 U
1800 U 1900 U
360 U 380 U
360 U 380 U
360 U 380 U
360 U 380 U
1800 U 1900 U
1800 U 1900 U
360 U 380 U
360 U 380 U
1800 U 1800 U
360 U 380 U
360 U 380 U
720 U 750 U
360 U 67 J
360 U 380 U

Charleston i.aval Complex
SWMU 164, Zone K

Page @

K164SB031
164SB03102 (3-5ft)
11/19/1999
12/07/1999
NBCKO09

370
370
1900
370
370
740
370
370
370
370
370
370
1900
370
1900
1900
370
1800
370
370
370
370
1900
1900

370
370
1900
370
370
740
370
370

cccccccc cCcCccCccCccCcCcCcccCcCcccccccccc

K1645B032
1645B03201 (0-1ft)
11/19/1999
12/07/1999
NBCKO02

350
350
1800
350
350
700
350
350
350
350
350
350
1800
350
1800

. 1800

350
1800
350
350
350
350
1800
1800

350
350
1800
350
350
700
51
350

cCcCccCcccCcCcCcCcCcCccCccCcccCccccccc

ceeCcCccccc

05/02/2001

K164SB032
164SB03202 (3-5ft)
11/19/1999
12/07/1999
NBCK09

370
370
1800
370
370
740
370
370
370
370
370
370
1900
370
1900
1900
370
1900
370
370
370
370
1900
1900

370
370
1200
370
370
740
370
370

cCcCccccccoccccCccccCccccCccccccc

ccCcccccc



StationlD

SamplelD

DateCollected

DateAnalyzed

SDGNumber

Parameter Units

2 4-DIMETHYLPHENOL UG/KG
bis{2-CHLOROCETHOXY) METHANE UGKG
Benzoic acid UG/KG
2,4-DICHLOROPHENOCL UGKG
1,2, 4-TRICHLOROBENZENE UGKG
4-CHLORQANILINE UG/KG
HEXACHLOROBUTADIENE UGKG
4-CHLORO-3-METHYLPHENOL UGKG
HEXACHLOROCYCLOPENTADIENE UG/KG
2.4 6-TRICHLOROPHENOL UG/KG
2.4,5-TRICHLOROPHENOL UG/KG
2-CHLORONAPHTHALENE UG/KG
2-NITROANILINE UG/KG
2,6-DINITROTOLUENE UG/KG

3-NITROANILINE UG/KG
2,4-DINITROPHENOL UG/KG
DIBENZOFURAN UG/KG
4-NITROPHENOL UG/KG
2,4-DINITROTOLUENE UG/KG
DIMETHYL PHTHALATE UGKG
DIETHYL PHTHALATE UG/KG
4-CHLOROPHENYL PHENYL ETHER UG/KG
4-NITROANILINE UG/KG
4.6-DINITRO-2-METHY{LPHENOL UG/KG
N-NITROSODIPHENYLAMINE UG/KG
4-BAOMOPHENYL PHENYL ETHER UGKG
HEXACHLOROBENZENE UG/KG
PENTACHLCROPHENOL UG/KG
DI-n-BUTYL PHTHALATE UG/KG
BENZYL BUTYL PHTHALATE UG/KG
3,3-DICHLOROBENZIDINE UG/KG
bis(2-ETHYLHEXYL) PHTHALATE UG/KG
Di-n-OCTYLPHTHALATE UG/KG

164 Ensale post-BF1 Data Summary .xis

K1645B033 K1645B033
1645B03301 (O-1ft) - 1648B03302 (3-5)

12/22/1999 12/22/11999

01/07/2000 01/07/2000
41577 41577
430 U s U
430 U 80 U
430 U 38c U
430 U 380 U
430 U 380 U
430 U 380 U
430 U 380 U
430 U 3\ U
430 U 380 U
430 U 380 U
1100 U 960 U
430 U 30 U
1100 U 960 U
430 U 380 U
1100 U 860 U
1100 U 960 U
430 U 380 U
1100 U 9606 U
430 U 380 U
430 U ‘o U
430 U 380 U
430 U 38 U
1100 U 860 U
1100 U 860 U
430 U 380 U
430 U 380 U
430 U 380 U
1100 U 860 U
430 U 380 U
430 U 380 U
430 U 380 U
22 J 24 J
4430 U 380 U

Page 10
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Charleston inaval Complex
SWMU 164, Zone K

StationID K164SB004 K164SB004
SamplelD| 164SB004S1 (0-1ft) 164SB004S2 (3-5ft)
DateCollected 10/12/1989 10/12/1999
DateAnalyzed 10/18/1999 10/20/1999
SDGNumber NBCKO1 NBCKO1
Parameter Units
1,2,4-TRICHLOROBENZENE, SPLP UG/L 10 U 10 u
1,2-DICHLOROBENZENE, SPLP UG/L 10 U 10 u
1,3-DICHLOROBENZENE, SPLP UG/L 10 U 10 u
1,4-DICHLOROBENZENE, SPLP UG/L 10 U 10 u
2,2-0XYBIS(1-CHLORO)PROPANE, SPLP UG/L 10 U 10 u
2,4,5-TRICHLOROPHENOL, SPLP UG/L 10 U 10 u
2,4,6-TRICHLOROPHENOL, SPLP UG/L 10 U 10 U
2,4-DICHLOROPHENOL, SPLP UG/L 10 U 10 U
2,4-DIMETHYLPHENOL, SPLP UG/L 10 U 10 U
2,4-DINITROPHENOL, SPLP UG/L 50 U 50 U
2,4-DINITROTOLUENE, SPLP UG/L 10 U 10 U
2,6-DINITROTOLUENE, SPLP UG/L 10 U 10 u
2-CHLORONAPHTHALENE, SPLP UG/L 10 U 10 U
2-CHLOROPHENOL, SPLP UG/L 10 U 10 U
2-METHYLNAPHTHALENE, SPLP UG/L 10 U 10 U
2-METHYLPHENOL {o-CRESOL), SPLP UG/L 10 u 10 U
2-NITROANILINE, SPLP UG/L 50 u 50 U
2-NITROPHENOL, SPLP UG/L 10 U 10 U
3,3’-DICHLOROBENZIDINE, SPLP UG/L 20 u 20 U
3-Methylphenol (m-Cresol), SPLP UG/L 10 U 10 u
3-NITROANILINE, SPLP UG/L 50 U 50 u
4,6-DINITRO-2-METHYLPHENOL, SPLP UG/L 50 U 50 U
4-BROMOPHENYL PHENYL ETHER, SPLP UG/L 10 U 10 u
4-CHLORO-3-METHYLPHENOL, SPLP UG/L 10 U 10 U
4-CHLOROANILINE, SPLP UG/L 20 U 20 U
4-CHLOROPHENYL PHENYL ETHER, SPLP UG/L 10 U 10 u
4-NITROANILINE, SPLP UG/L 50 U 50 U
4-NITROPHENOL, SPLP UG/L 50 U 50 U
Benzoic acid, SPLP UG/L 50 u 50 U
Benzyl alcohol, SPLP UG/L 10 u 10 u
BENZYL BUTYL PHTHALATE, SPLP UG/L 10 u 10 U
bis{(2-CHLOROETHOXY) METHANE, SPLP UG/L 10 U 10 U
bis(2-ETHYLHEXYL) PHTHALATE, SPLP UG/L 10 U 10 v
DI-n-BUTYL PHTHALATE, SPLP UG/L 10 U 10 U
DI-n-OCTYLPHTHALATE, SPLP UG/L 10 U 10 U
DIBENZOFURAN, SPLP UG/L 10 u 10 u

164 Ensafe post-RFI Data Summary xis

Page 11
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StationlD
SamplelD
DateCollected
DateAnalyzed

SDGNumber

Parameter Units
DIETHYL PHTHALATE, SPLP UG/L
DIMETHYL PHTHALATE, SPLP UG/L
Diphenylamine, SPLP UG/L
HEXACHLOROBENZENE, SPLP UG/L
HEXACHLOROBUTADIENE, SPLP UG
HEXACHLOROCYCLOPENTADIENE, SPLP UG/L
HEXACHLOROETHANE, SPLP UG/L
ISOPHORONE, SPLP UG/L
N-NITROSODI-n-PROPYLAMINE, SPLP UG/L
N-Nitrosodimethylamine, SPLP UG/L
NITROBENZENE, SPLP UG/L
PENTACHLORQPHENOL, SPLP UG/L
PHENOL, SPLP UG/L
ACENAPHTHYLENE, SPLP UG/L
bis(2-CHLOROETHYL) ETHER (2-

CHLOROETHYL ETHER), S UG/L
ACENAPHTHENE, SPLP UG/L
FLUORENE, SPLP UG/L
PHENANTHRENE, SPLP UG/L
ANTHRACENE, SPLP UG/L
FLUORANTHENE, SPLP UG/L
PYRENE, SPLP UG/L
BENZO{a)ANTHRACENE, SPLP UG/L
CHRYSENE, SPLP UG/L
BENZO(b)FLUORANTHENE, SPLP UG/L
BENZO({k)FLUORANTHENE, SPLP UG/L
BENZO{a)PYRENE, SPLP UG/L
iINDENO(1,2,3-c,d)PYRENE, SPLP UG/L
DIBENZ(a,h)ANTHRACENE, SPLP UG/L
BENZO{g,h,i)PERYLENE, SPLP UG/L

164 Ensafe post-RFI Data Summary.xls

Charleston Naval Complex

SWMU 164, Zone K

K164SB004

164SB004S1 (0-11t)

10/12/1999
10/19/1999

10
10
10
10
10
10
10
10
10
10
10
50
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

cocccccccccccccc cCccccoccCcocCcCccaocccc

NBCKO1

Page 12

K164SB004
164SB004S2 (3-5f)
10/12/1999
10/20/1999
NBCKO1

10
10
10
10
10
10
10
10
10
10
10
50
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

cCccccocccecccaoccco

Cccccccccccccocccc

05/62/2001



Charleston naval Complex 05/02/2001
SWMU 164, Zone K

StationiD K1645B004 K1645B004 K164SB004 K1645B004
SamplelD| 164SB004S1 (0-1ft) 164SBQG04S2 (3-5ft) 1684SB004T1 (0-1ft)  1645B004T2 (3-5ft)
DateCollected 10/12/1998 10/12/1989 : 10/12/1999 10/12/1999
DateAnalyzed 10/18/1999 10/20/1999 , 10/15/1999 10/19/1999
SDGNumber NBCKO1 NBCKO1 , NBCKD1 NBCKO1

Parameter Units

BENZENE UG/KG

CHLOROMETHANE UG/KG

NAPHTHALENE, SPLP UG/L 10 U 10 U

NAPHTHALENE UG/KG ‘ V 360 U 380 U

TOLUENE UG/KG .

VINYL CHLORIDE UG/KG %

BROMOMETHANE UG/KG

ETHYLBENZENE UG/KG

CHLOROETHANE UG/KG

1,1-DICHLORQETHENE UG/KG

METHYLENE CHLORIDE UG/KG

XYLENES, TOTAL UG/KG

1,1-DICHLOROETHANE UG/KG

CHLOROFORM UG/KG

1,1,1-TRICHLOROETHANE UG/KG

CARBON TETRACHLORIDE UG/KG

1,2-DICHLOROETHANE UG/KG

TRICHLOROETHYLENE (TCE) UG/KG

1,2-DICHLOROPROPANE UG/KG

BROMODICHLOROMETHANE UG/KG

1,1,2-TRICHLOROETHANE UG/KG

TETRACHLOROETHYLENE(PCE) UG/KG

DIBROMOCHLOROMETHANE UG/KG

CHLOROBENZENE UG/KG

STYRENE UG/KG

BROMOFORM UG/KG

1,1,2,2-TETRACHLOROETHANE UG/KG

ACETONE UG/KG

CARBON DISULFIDE UG/KG

Vinyl acetate UG/KG

METHYL ETHYL KETONE (2-BUTANCNE} UG/KG

164 Ensafe post-RF! Data Summary .xis Page 13



Charleston Naval Complex 05/02/2001
SWMU 164, Zone K

StationlD K164SB015 K164SB021 } K164SB021 K164SB025
SamplelD 1645B01501 (0-1ft) 1648802101 (0-1ft) 1645SB02102 (3-5ft) 164SB02501 {0-111)
DateColiected 11/18/1999 11/1B/1998 11/18/1999 11/18/1999
DateAnalyzed 11/30/1999 12/02/1998 12/02/1999 11/30/1899
SDGNumber NBCKO08 NBCKO7 NBCKO7 NBCKQ8

Parameter Units
BENZENE UG/KG - 54 U 5.5 U
CHLOROMETHANE UGKG M U \ 11 U
NAPHTHALENE, SPLP UGL ‘ o
NAPHTHALENE UG/KG 400 U 390 U
TOLUENE UG/KG 54 U , 55 U
VINYL CHLORIDE UG/KG H U 11 U
BROMOMETHANE UG/KG 11 U 11 u
ETHYLBENZENE UG/KG 5.4 U 55 U
CHLOROETHANE UG/KG 11 U 11 U
1,1-DICHLOROETHENE UG/KG 54 U 55 U
METHYLENE CHLORIDE UG/KG 54 U 55 U
XYLENES, TOTAL UG/KG " U 1 u
1,1-DICHLORQETHANE UG/KG 54 U 55 u
CHLOROFORM UG/KG 5.4 U 5.5 U
1,1,1-TRICHLOROETHANE UG/KG 54 U 55 U
CARBON TETRACHLORIDE UGKG 5.4 U 5.5 U
1,2-DICHLOROETHANE UGKG - 54 U 55 u
TRICHLOROETHYLENE (TCE) UG/KG 54 U 55 U
1,2-DICHLOROPROPANE UG/KG 5.4 U 55 u
BROMODICHLOROMETHANE UG/KG 54 U 55 U
1,1,2-TRICHLOROETHANE UG/KG 54 U 55 U
TETRACHLOROETHYLENE(PCE) UG/KG 54 .U 5.5 u
DIBROMOCHLOROMETHANE UG/KG 54 U 55 U
CHLOROBENZENE UG/KG - 54 U 55 U
STYRENE UG/KG 54 U 55 U
BROMOFORM UG/KG 54 U 5.5 §]
11,2, 2-TETRACHLOROETHANE UGKG 54 U 55 U
ACETONE UGKG 54 U 55 U
CARBON DISULFIDE UG/KG 54 U 55 U
Vinyl acetate UG/KG 11 uJ 11 uJ
METHYL ETHYL KETONE (2-BUTANONE) UG/KG 27 U : ‘ 28 u

164 Ensafe post-RF| Data Summary.xls Page 14



Charleston ...val Complex 05:/u2/2001
SWMU 164, Zone K

StationID K1645B025 K164SB025 : K1645B025 K1645B028
SamplelD 1645B02501 (0-1ft) 1645B02502 (3-5ft) - 164SB02502 (3-5it) 1645B02601 (0-11t)
DateCollected 11/18/1999 11/18/1999 11/18/1999 11/18/1999
DateAnalyzed 12/03/1999 11/30/1999 : 12/03/1999 11/30/1999
SDGNumber. NBCK08 NBCKOD8 NBCK08 NBCKO08

Parameter Units
BENZENE UG/KG - ‘ 6.4 U 5.2 U
CHLOROMETHANE UG/KG : 13 U 10 U
NAPHTHALENE, SPLP UG/L § .
NAPHTHALENE UG/KG 360 U - 380 U
TOLUENE UG/KG 84 U 5.2 U
VINYL CHLORIDE UG/KG : 13 U 10 U
BROMOMETHANE UG/KG 13 U 10 U
ETHYLBENZENE UG/KG 6.4 U 5.2 U
CHLOROETHANE UG/KG : 13 U 10 u
1,1-DICHLOROETHENE UG/KG : 6.4 U 5.2 U
METHYLENE CHLORIDE UG/KG 6.4 U 5.2 U
XYLENES, TOTAL UG/KG : 13 U 10 U
1,1-DICHLOROETHANE UG/KG 64 U 5.2 U
CHLOROFORM UG/KG A 64 U 5.2 U
1,1,1-TRICHLOROETHANE UG/KG ‘ 64 U 52 U
CARBON TETRACHLORIDE UG/KG 64 U 5.2 U
1,2-DICHLOROETHANE UG/KG 64 iU 5.2 U
TRICHLOROETHYLENE (TCE) UG/KG * 64 U 52 U
1.2-DICHLOROPROPANE UG/KG : 864 U 5.2 U
BROMODICHLOROMETHANE UG/KG 64 U 5.2 U
1,1,2-TRICHLOROETHANE UGKG Z 64 U 5.2 U
TETRACHLOROETHYLENE(PCE) UG/KG 6.4 U 5.2 U
DIBROMOCHLOROMETHANE UG/KG 6.4 U 5.2 U
CHLOROBENZENE UG/KG ‘ 6.4 U 52 U
STYRENE UG/KG : 6.4 U 52 U
BROMOFORM UG/KG 64 U 52 U
1,1,2,2-TETRACHLOROETHANE UGKG ; 6.4 U 5.2 U
ACETONE UG/KG ' 64 U 52 U
CARBON DISULFIDE UG/KG 6.4 U 5.2 u
Vinyl acetate UG/KG 13 W 10 uJ
METHYL ETHYL KETONE (2-BUTANONE) UG/KG 32 U 26 U

184 Ensate post-RF| Data Summary.xls Page 15



Charleston Naval Complex 05/02/2001
SWMLU 164, Zone K
StationiD K1645B026 - K1645B026 K1645B026 K1645B027
SamplelD 164SB02601 (0-1ff)  164SB02602 (3-5ft) | 164SB02602 (3-5ft) 1645802701 (0-1ft)
DateCollected 11/18/1999 11/18/1999 11/18/1999 11/18/1999
DateAnalyzed 12/03/1998 11/30/1999 12/03/1999 11/30/1999
SDGNumber NBCK08 NBCKO08 NBCKO08 NBCKO8

Parameter Units
BENZENE UG/KG 58 u 5.7 U
CHLOROMETHANE UGKG 12 u 11 u
NAPHTHALENE, SPLP UG/ :
NAPHTHALENE UG/KG 360 U , so U
TOLUENE UG/KG 58 U 57 U
VINYL CHLORIDE UGIKG 12 U 11 u
BROMOMETHANE UG/KG 12 u 11 U
ETHYLBENZENE UG/KG 5.8 U 57 U
CHLOROETHANE UGKG 12 u 11 U
1,1-DICHLOROETHENE UGKG 58 U 57 U
METHYLENE CHLORIDE UG/KG 58 U 57 U
XYLENES, TOTAL UG/KG 12 u 11 u
1.1-DICHLORQETHANE UGKG 58 1] 57 U
CHLOROFORM UG/KG 5.8 U 5.7 U
1,1,1-TRICHLOROETHANE UG/KG 5.8 U 57 U
CARBON TETRACHLORIDE UG/KG 5.8 U 57 u
1,2-DICHLOROETHANE UG/KG 58 U 57 U
TRICHLOROETHYLENE (TCE) DG/KG 5.8 u 57 U
1,2-DICHLOROPROPANE UGKG % 5.8 U 5.7 U
BROMODICHLOROMETHANE UG/KG ’ 58 9] 5.7 U
1,1,2-TRICHLOROETHANE UG/KG 58 U 57 U
TETRACHLOROETHYLENE(PCE) UG/KG 5.8 U 57 U
DIBROMOCHLOROMETHANE UGKG 58 U 57 U
CHLOROBENZENE UG/KG 5.8 U 57 U
STYRENE UG/KG : 58 U 57 U
BROMOFORM UG/KG : 58 u 57 U
1,1,2,2-TETRACHLOROETHANE UG/KG 5.8 U 57 U
ACETONE UG/KG 58 ‘U 57 u
CARBON DISULFIDE UG/KG 5.8 U 57 ]
Vinyl acetate UG/KG 12 ud 11 UJ
METHYL ETHYL KETONE (2-BUTANONE) UG/KG 29 U 29 U
164 Ensafe post-RF! Data Summary.xls Page 16



Charleston Naval Complex 05/02/2001
SWMU 164, Zone K

StationlD  K164SB027  K164SB027 |  K164SB027 K164SB028
SamplelD 164SB02701 (0-1ft) 164SB02702 (3-5ft) © 164SB02702 (3-5ft)  164SB02801 (0-1ft)
DateCollected 11/18/1999 11/18/1999 14/18/1999 11/18/1999
DateAnalyzed 12/03/1999 11/30/1889 12/03/1998 11/30/1999
SDGNumber NBCK(8 NBCKo08 T NBCKO08 NBCKO8

Parameter Units
BENZENE UG/KG 5.8 U 6.2 U
CHLOROMETHANE UGKG | : 12 U 12 U
NAPHTHALENE, SPLP UG/L ; ) ) :
NAPHTHALENE UGKG + 380 U . 370 U
TOLUENE UGKG . 5.8 1y ; 6.2 U
VINYL CHLORIDE UGKG j 12 U 12 U
BROMOMETHANE UG/KG 12 U 12 U
ETHYLBENZENE UG/KG 58 U 62 U
CHLOROETHANE UG/KG ; 12 U 12 U
1,1-DICHLOROETHENE UG/KG 5.8 U 6.2 U
METHYLENE CHLORIDE UG/KG 5.8 U 6.2 U
XYLENES, TOTAL UG/KG » 12 U 12 U
1,1-DICHLOROETHANE UG/KG 5.8 U 6.2 U
CHLOROFORM UG/KG 58 U 6.2 U
1,1,.1-TRICHLOROETHANE UG/KG 5.8 U 6.2 U
CARBON TETRACHLORIDE UG/KG 58 U 6.2 U
1,2-DICHLOROETHANE UG/KG 58 u 6.2 U
TRICHLORQETHYLENE (TCE) UG/KG 58 U 6.2 U
1,2-DICHLOROPROPANE UG/KG ; 58 U 6.2 U
BAROMODICHLOROMETHANE UG/KG 58 8] 6.2 U
1,1,2-TRICHLOROETHANE UG/KG : 58 U 62 U
TETRACHLORQETHYLENE(PCE) UG/KG 58 U 6.2 U
DIBROMOCHLOROMETHANE UGKG . 5.8 U 6.2 ]
CHLOROBENZENE UG/KG 5.8 U B.2 U
STYRENE UG/KG . 58 U 6.2 U
BROMOFORM UG/KG 58 U 6.2 U
1,1,2,2-TETRACHLOROETHANE UG/KG ' 58 U 8.2 U
ACETONE UG/KG 58 U 62 U
CARBON DISULFIDE UG/KG 5.8 U 6.2 U
Vinyl acetate UG/KG : 12 Ud 12 ud
METHYL ETHYL KETONE (2-BUTANONE) UG/KG 29 u 31 U

164 Ensafe post-RFI Data Summary.xls Page 17



Charleston Naval Complex
SWMU 164, Zone K

05/02/2001

StationiD K16488B028 K1645B028 K1645B028 K16458029
SamplelD 164SB02801 (0-1ft)  1645B02802 (3-5ft) 1645B02802 (3-5ft) 164SB02901 (0-11t)
DateCollected 11/18/1999 11/18/1999 11/18/1999 11/18/1999
DateAnalyzed 12/07/1998 11/30/1899 12/03/1999 11/30/1999
SDGNumber NBCKo08 NBCKO8 NBCKO08 NBCK08

Parameter Units
BENZENE UG/KG 5.1 U 58 U
CHLOROMETHANE UG/KG 10 U 12 U
NAPHTHALENE, SPLP UG/ :
NAPHTHALENE UG/KG 370 U 360 U
TOLUENE UG/KG 51 U 58 U
VINYL CHLORIDE UG/KG 10 ] 12 U
BROMOMETHANE UG/KG 10 U 12 U
ETHYLBENZENE UG/KG 5.1 U 5.8 u
CHLOROETHANE UG/KG 10 u 12 u
11-DICHLORQETHENE UG/KG 54 U 58 U
METHYLENE CHLORIDE UG/KG 5.1 U 58 U
XYLENES, TOTAL UG/KG 10 U 12 u
1,1-DICHLORQETHANE UG/KG 5.1 U 58 u
CHLOROFORM UG/KG 5.1 U 5.8 U
1,1,1-TRICHLOROETHANE UG/KG 5.1 u 5.8 U
CARBON TETRACHLORIDE UG/KG 5.1 U 5.8 U
1,2-DICHLOROETHANE UG/KG 5.1 U 5.8 U
TRICHLOROETHYLENE (TCE) UG/KG 5.1 u 5.8 ]
1,2-DICHLOROPROPANE UG/KG 5.1 U 5.8 U
BROMODICHLOROMETHANE UG/KG 5.1 U 58 U
1,1,2-TRICHLOROETHANE UGKG 5.1 u 58 U
TETRACHLOROETHYLENE(PCE) UG/KG 5.1 U 58 u
DIBROMOCHLOROMETHANE UG/KG 5.1 U 5.8 U
CHLOROBENZENE UG/KG 5.1 u 5.8 U
STYRENE UG/KG 5.1 U 5.8 U
BROMOFORM UG/KG 5.1 U 58 U
1,1,2,2-TETRACHLOROETHANE UG/KG 5.1 u 58 u
ACETONE UGKG 51 U 58 U
CARBON DISULFIDE UGKG 5.1 U 5.8 U
Vinyl acetate UG/KG 10 UlJ 12 Ud
METHYL ETHYL KETONE (2-BUTANONE) UG/KG 26 u 29 U
164 Ensafe post-RFI Data Summary.xis Page 18



Charleston vaval Complex
SWMU 164, Zone K

05/02/2001

StationID K1645B029 K164SB029 K1645B029 K164SB030
SamplelD 1645B02901 (0-1ft)  164SB02902 (3-5ft) : 1645B02902 (3-5ft)  164SB03001 (0-11t)
DateCollected 11/18/1898 11/18/1999 11/18/1999 11/19/1999
DateAnalyzed 12/03/1999 11/30/1999 12/03/1999 12/02/1999
SDGNumber NBCKO08 NBCKO08 NBCKQ8 NBCKO09

Parameter Units '
BENZENE UG/KG 56 U 5.4 U
CHLOROMETHANE UG/KG 11 U 11 U
NAPHTHALENE, SPLP UGIL |
NAPHTHALENE UG/KG 350 U ) 370 U
TOLUENE UG/KG 56 U 54 u
VINYL CHLORIDE UG/KG 11 ‘U 11 u
BROMOMETHANE UG/KG 11 U 11 u
ETHYLBENZENE UG/KG 5.6 U 54 U
CHLOROETHANE UG/KG 11 U 11 u
1,1-DICHLOROETHENE UG/KG 5.6 U 54 U
METHYLENE CHLORIDE UG/KG 56 U 54 u
XYLENES, TOTAL UG/KG 1 U 11 U
1,1-DICHLOROETHANE UG/KG 5.6 U 5.4 U
CHLOROFORM UG/KG 56 U 5.4 U
1,1,1-TRICHLOROETHANE UG/KG 5.6 U 5.4 U
CARBON TETRACHLORIDE UG/KG 5.6 U 54 U
1,2-DICHLOROETHANE UG/KG 56 U 54 U
TRICHLOROETHYLENE (TCE) UG/KG 5.6 U 54 U
1,2-DICHLOROPROPANE UG/KG 56 U 54 u
BROMODICHLOROMETHANE UG/KG 5.6 U 5.4 U
1,1,2-TRICHLOROETHANE UG/KG 5.6 U 54 U
TETRACHLOROETHYLENE(PCE) UG/KG 56 U 54 U
DIBROMOCHLOROMETHANE UG/KG 56 U 54 U
CHLOROBENZENE UG/KG 5.6 U 5.4 U
STYRENE UG/KG 5.6 U 5.4 U
BROMOFORM UG/KG 56 U 5.4 U
1,1,2,2-TETRACHLOROETHANE UG/KG 5.6 U 54 U
ACETONE UG/KG 56 U 54 U
CARBON DISULFIDE UG/KG 56 .U 5.4 U
Vinyl acetate UG/KG 11 UJ 11 U
METHYL ETHYL KETONE (2-BUTANONE) UG/KG 28 U 27 U
164 Ensafe post-RFI Data Summary.x!s Page 19



Charleston Naval Complex 05/02/2001
SWMU 164, Zone K
StationiD K1645B030 K164SB030 K1648B030 K1645B031
SamplelD 1645B03001 (0-1ft) 164SB03002 (3-5ft) 164SB03002 (3-5ft) 184SB03101 (0-11t)
DateCollected: 11/19/1998 11/19/1899 11/19/1699 11/19/1999
DateAnalyzed 12/07/1999 12/02/1999 12/07/1999 12/07/1898
SDGNumber NBCK09 NBCKOS NBCKO09 NBCKO09
Parameter Units
BENZENE UG/KG 5.4 U
CHLOROMETHANE UG/KG 11 u
NAPHTHALENE, SPLP UG/L
NAPHTHALENE UG/KG 30 U ( 30 U 380 U
TOLUENE UG/KG > 54 U «
VINYL CHLORIDE UGKG 11 U
BROMOMETHANE UG/KG { 11 ‘U
ETHYLBENZENE UG/KG ' 5.4 U
CHLOROETHANE UG/KG 11 U
1,1-DICHLOROETHENE UG/KG 54 U
METHYLENE CHLORIDE UG/KG 54 U
XYLENES, TOTAL UG/KG 1" U
1,1-DICHLOROETHANE UG/KG 54 U
CHLOROFORM UG/KG 5.4 U
1,1,1-TRICHLOROETHANE UG/KG 5.4 U
CARBON TETRACHLORIDE UG/KG 5.4 U
1,2-DICHLOROETHANE UG/KG 54 U
TRICHLOROETHYLENE (TCE) UG/KG 5.4 U
1,2-DICHLOROPROPANE UG/KG 54 .U
BROMODICHLOROMETHANE UG/KG 54 U
1,1,2-TRICHLOROETHANE UG/KG 54 U
TETRACHLOROETHYLENE(PCE) UG/KG 54 U
DIBROMOCHLOROMETHANE UGIKG 5.4 U
CHLOROBENZENE UG/KG 5.4 U
STYRENE UG/KG 5.4 U
BROMOFORM UG/KG 54 U
1,1,2,2-TETRACHLOROETHANE UG/KG 54 U
ACETONE UGKG 54 U
CARBON DISULFIDE UGKG 54 U
Vinyl acetate UG/KG 11 U
METHYL ETHYL KETONE (2-BUTANONE} UG/KG 27 U
164 Ensafe post-RF| Data Summary.xis
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Charleston haval Complex 05/02/2001
SWMU 164, Zone K
StationlD K1648B031 K1645B031 Q K1645B031 K1645B032
SamplelD 164SB03101 (0-1ft) 164SB03102 (3-5ft) 1645B03102 (3-5ft) 1645B03201 (0-1ft)
DateCollected 11/19/1999 11/19/1999 11/19/1998 11/19/199%
DateAnalyzed 12/09/1999 12/02/1999 12/07/1999 12/02/199%
SDGNumber NBCKO0S NBCK09 NBCKO0g NBCKO09

Parameter Units
BENZENE UG/KG 55 u 586 U 5.3 U
CHLOROMETHANE UG/KG 11 U 11 U 11 ]
NAPHTHALENE, SPLP UG/L
NAPHTHALENE UG/KG 370 U
TOLUENE UG/KG 55 U 56 U 5.3 U
VINYL CHLORIDE UG/KG 11 U 11 U 11 U
BROMOMETHANE UG/KG 11 U 11 u 11 ]
ETHYLBENZENE UG/KG 55 U 586 U 5.3 U
CHLOROETHANE UG/KG 11 u 11 U 11 U
1,1-DICHLOROETHENE UG/KG 5.5 U 5.6 U 53 ¥}
METHYLENE CHLORIDE UG/KG 55 U 58 U 53 U
XYLENES, TOTAL UG/KG 11 U 11 U 11 U
1,1-DICHLOROETHANE UG/KG 55 U 5.8 U 5.3 u
CHLOROFORM UG/KG 55 U 56 U 53 u
1,1,1-TRICHLORQOETHANE UG/KG 55 U 56 U 5.3 U
CARBON TETRACHLORIDE UG/KG 5.5 U 5.6 U 53 U
1,2-DICHLOROETHANE UG/KG 5.5 U 5.6 U 53 U
TRICHLOROETHYLENE (TCE) UG/KG 5.5 U 58 U 5.3 U
1,2-DICHLORQOFPROPANE UG/KG 55 U 56 U 5.3 U
BROMODICHLOROMETHANE UG/KG 5.5 U 5.6 U 5.3 U
1,1,2-TRICHLOROETHANE UG/KG 55 1Y 56 U 5.3 U
TETRACHLOROETHYLENE(PCE) UG/KG 55 U 56 U 53 U
DIBROMOCHLOROMETHANE UG/KG 55 U 56 U 53 U
CHLOROBENZENE UG/KG 55 U 56 U 5.3 U
STYRENE UG/KG 55 U 56 U 5.3 U
BROMOFORM UG/KG 5.5 U 56 U 5.3 U
1,1,2,2-TETRACHLOROETHANE UG/KG 55 U 586 U 5.3 U
ACETONE UG/KG 55 U 56 U 53 U
CARBON DISULFIDE UG/KG 5.5 U 56 U 5.3 )
Vinyl acetate UG/KG 11 U 11 U 11 U
METHYL ETHYL KETONE {2-BUTANONE) UG/KG 27 U 28 U 26 U

184 Ensafe post-RFI Data Summary.xls
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Charleston Naval Complex 05/02/2001
SWMU 164, Zone K
StationID K164SB032 K164SB032 K1645B032 K164SB033
SamplelD 164SB03201 (0-1it) 164SB03202 (3-5ft) - 164SB03202 (3-5ft) 164SB03301 (0-11t)
DateCollected 11/19/1999 11/19/1999 11/19/1999 12/22/1999
DateAnalyzed 12/07/1939 12/02/1999 12/07/1999 01/07/2000
SDGNumber NBCK09 NBCKO09 NBCKO09 41577
Parameter Units
BENZENE UG/KG 55 U
CHLOROMETHANE UG/KG 1 v
NAPHTHALENE, SPLP UG/L L
NAPHTHALENE UG/KG 30 U 370 U 430 U
TOLUENE UG/KG ‘ 55 U *
VINYL CHLORIDE UG/KG 1 U
BROMOMETHANE UG/KG 11 U
ETHYLBENZENE UG/KG 56 U
CHLOROETHANE UG/KG 11U
1,1-DICHLOROETHENE UG/KG 556 U
METHYLENE CHLORIDE UG/KG 55 U
XYLENES, TOTAL UG/KG 1 U
1.1-DICHLOROETHANE UG/KG 55 U
CHLOROFORM UG/KG 55 U
1,1,1-TRICHLOROETHANE UG/KG 55 U
CARBON TETRACHLORIDE UG/KG 56 U
1,2-DICHLOROETHANE UG/KG 55 U
TRICHLORQETHYLENE (TCE) UG/KG 55 U
1,2-DICHLOROPROPANE UG/KG 55 U
BROMODICHLOROMETHANE UG/KG 55 U
1,1,2-TRICHLOROETHANE UG/KG 55 U
TETRACHLOROETHYLENE(PCE) UG/KG 55 U
DIBROMOCHLOROMETHANE UG/KG 55 U
CHLOROBENZENE UG/KG 586 WU
STYRENE UG/KG 55 U
BROMOFORM UG/KG 55 U
1,1,2,2-TETRACHLOROETHANE UG/KG 55 U
ACETONE UG/KG 55 U
CARBON DISULFIDE UG/KG 55 U
Vinyl acetate UG/KG 1 U
METHYL ETHYL KETONE (2-BUTANONE) UG/KG 28 U
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Charleston waval Complex 05/02/2001
SWMU 164, Zone K

StationlD K164SB033
SamplelD 1645SB03302 (3-5ft)

DateCollected 12/22/1999
DateAnalyzed 01/07/2000
SDGNumber 41577

Parameter Units

BENZENE UG/KG
CHLOROMETHANE UG/KG
NAPHTHALENE, SPLP UG/L ,
NAPHTHALENE UG/KG 380 U
TOLUENE UG/KG ’
VINYL CHLORIDE UG/KG
BROMOMETHANE UG/KG
ETHYLBENZENE UG/KG
CHLOROETHANE UG/KG
1,1-DICHLOROETHENE UG/KG

METHYLENE CHLORIDE UG/KG

XYLENES, TOTAL UG/KG
1,1-DICHLOROETHANE UG/KG
CHLOROFORM UG/KG
1,1,1-TRICHLOROETHANE UG/KG

CARBON TETRACHLORIDE UG/KG
1,2-DICHLOROETHANE UG/KG
TRICHLOROETHYLENE (TCE}) UG/KG
1,2-DICHLOROPROPANE UG/KG
BROMODICHLOROMETHANE UG/KG
1,1,2-TRICHLOROETHANE UG/KG
TETRACHLOROETHYLENE(PCE) UG/KG
DIBROMOCHLOROMETHANE UG/KG
CHLOROBENZENE UG/KG

STYRENE UG/KG

BROMOFORM UG/KG
1,1,2,2-TETRACHLOROETHANE UG/KG

ACETONE UG/KG

CARBON DISULFIDE UG/KG

Vinyt acetate UG/KG

METHYL ETHYL KETONE (2-BUTANONE) UG/KG
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Charleston Naval Complex
SWMU 164, Zone K

StationlD K1645B004 K1645B004 )
SamplelD| 1645B004S1 (0-1ft) 164SB004S2 (3-5ft) © 164SB004T1 (0-1ft)
DateCollected 10/12/1999 10/12/1999
DateAnalyzed 10/19/1999 10/20/1999
SDGNumber NBCKO1 NBCKO1
Parameter Units
2-Chigroethyl vinyl ether UG/KG
METHYL ISOBUTYL KETONE (4-METHYL-
2-PENTANONE) UG/KG
cis-1,3-DICHLOROPROPENE UG/KG
trans-1,3-DICHLOROPROPENE UG/KG
2-HEXANONE UG/KG §
1,2-Dichloroethene (total) UG/KG i

164 Ensafe post-BFI Data Summary.xls Page 24

K164SB004
164SB004T2 (3-5f)
10/12/1999
10/19/1999

K1645B004

10/12/1598
10/15/1998



StationID
SamplelD
DateColiected

DateAnalyzed

SDGNumber

Parameter Units
2-Chioroethyl vinyt ether UG/KG
METHYL ISOBUTYL KETONE (4-METHYL-
2-PENTANONE) UG/KG
cis-1,3-DICHLOROPROPENE UG/KG
trans-1,3-DICHLOROPROPENE UG/KG
2-HEXANONE UG/KG
1,2-Dichloroethene (total) UG/KG

164 Ensafe post-RFI Data Summary xls

Charleston haval Complex
SWMU 164, Zone K

K164SB015
164SB01501 (0-1ft)
11/18/1999
11/30/1999
NBCKO8

54

27
54
54
27
54

cccceoc C
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K164SB021
164SB02101 (0-11t)
11/18/1999
12/02/1999
NBCKO7

K1645B021
1645B02102 (3-5ft)
11/18/1999
12/02/1999
NBCKO7

K1645B025

05/02/2001

1645802501 (0-1ft)

11/18/1999
11/30/1989
NBCKO8

55

28
5.5
55
28
5.5

U

ccCccCccCccCc



StationID.
SamplelD
DateCollected
DateAnalyzed
SDGNumber
Parameter Units
2-Chioroethyl vinyl ether UG/KG
METHYL ISOBUTYL KETONE (4-METHYL-
2-PENTANCNE) UG/KG
cis-1,3-DICHLOROPROPENE UG/KG
trans-1,3-DICHLOROPROPENE UG/KG
2-HEXANONE UG/KG
1.2-Dichloroethene (total} UG/KG

164 Ensafe post-RF| Data Summary.xls

Charleston Naval Complex

SWMU 164, Zone K

K1645B025
1645B02501 (0-11ft)
11/18/1999
12/03/1999

NBCKO08

Page 26

K164SB025 .
164SB02502 (3-5t) .
11/18/1999
11/30/1999
NBCK08

64

32
6.4
6.4
32
6.4

ccccc

U

K1645B025
1645802502 (3-5ft)
11/18/1999
12/03/1998
NBCKO8

K1645B026

05/02/2001

164SB02601 (0-1ft)

11/18/1999
11/30/1998

52

26
52
52
26
5.2

NBCKO8

cccCcacc o



StationlD

SampielD

DateCollected

DateAnalyzed

SDGNumber
Parameter Units
2-Chloroethy! viny! ether UG/KG

METHYL ISOBUTYL KETONE {4-METHYL-

2-PENTANONE) UG/KG
cis-1,3-DICHLOROPROPENE UG/KG
trans-1,3-DICHLOROPROPENE UG/KG
2-HEXANONE UG/KG
1,2-Dichloroethene (total) UG/KG

164 Ensafe post-RF| Data Summary xls

Charleston 1..val Complex
SWMU 164, Zone K

K1645B026 K1645B026
164SB02601 (0-11t) 1 845B02602 (3-5f)
11/18/1999 11/18/1999
12/03/1999 11/30/1999
NBCKO08 NBCKO08

58 U

29 U

58 U

58 U

29 U

58 U
Page 27

K164SB026
164SB02602 (3-5ft)
11/18/1999
12/03/1999
NBCK08

K1645B027

05/02/2001

164SB02701 (0-11t)

11/18/1999
11/30/1999
NBCKO8

57

29
6.7
57
29
57

cCCcCococc c



StationiD
SamplelD
DateCollected
DateAnalyzed
SDGNumber.
Parameter Units
2-Chloroethyl vinyl ether UG/KG
METHYL ISOBUTYL KETONE (4-METHYL-
2-PENTANONE) UGKG
¢is-1,3-DICHLOROPROPENE UGKG
trans-1,3-DICHLORCPROPENE UG/KG
2-HEXANONE UG/KG
1,2-Dichloroethene (total) DG/KG

164 Ensate post-RFI Data Summary.xis

Charleston Naval Complex
SWMU 164, Zone K

K164SB027
1645802701 (0-1ft)
11/18/1999
12/03/1999

NBCKO8

Pace 28

K164SB027
1645802702 (3-5ft)
11/18/1999
11/30/1999
NBCKO8

58

29
58
5.8
29
58

i

ccccc

v

K164SB027
1645B02702 (3-5ft)
11/18/1999
12/03/1999
NBCKO08

K1645B028

05/02/2001

1645802801 (0-1ft)

11/18/1999
11/30/1999
NBCKO08

62

3
8.2
6.2
31
6.2

cCcCocaoccCc <



StationlD
SamplelD
DateCollected
DateAnalyzed
SDGNumber
Parameter Units
2-Chioroethy! vinyl ether UG/KG
METHYL ISCBUTYL KETONE {(4-METHYL-
2-PENTANONE) UG/KG
¢is-1,3-DICHLOROPROPENE UG/KG
trans-1,3-DICHLOROPROPENE UGKG
2-HEXANONE UG/KG
1,2-Dichloroethene ({total) UG/KG

164 Ensafe post-RFi Data Summary.xls

Charleston naval Complex
SWMU 164, Zone K

'K1645B028 K164SB028 K164SB028
164SB02801 (0-1ft)  164SB02802 (3-5ft) . 164SB02802 (3-5#)
11/18/1999 11/18/1999 11/18/1999
12/07/1999 11/30/1999 12/03/1999
NBCKO08 NBCK08 NBCKO8

51 U

26 U

5.1 U

5.1 ‘U

26 U

51 U
Page 29

K1645B029

05/02/2001

1645B02901 (0-1ft)

11/18/1999
11/30/1999
NBCKO8

58

29
5.8
5.8
29
5.8

cCccCcaccCc <&



Station|D
SamplelD
DateColiected
DateAnalyzed
SDGNumber’
Parameter Units
2-Chloroethyl viny! ether UG/KG
METHYL 1ISOBUTYL KETONE (4-METHYL-
2-PENTANONE) UGKG
cis-1,3-DICHLOROPROPENE UG/KG
trans-1,3-DICHLOROPROPENE UG/KG
2-HEXANONE UG/KG
1,2-Dichloroethene (total) UG/KG

164 Ensafe post-RFI Data Summary.xls

Charleston Naval Complex
SWMLU 184, Zone K

K1645B029
1645802901 (0-11t)
11/18/1999
12/03/1999

NBCKO08

Page 30

K164SB029
164SB02902 (3-5ft)
11/18/1999
11/30/1999
NBCK08

56

28
5.6
56
28
5.6

ccccc

U

K1645B029
164SB02902 (3-5t)
11/18/1989
12/03/1999
NBCKO08

K164SB030

05/02/2001

164SB03001 (0-1ft)

11/19/199¢
12/02/1999
NBCKO09

54

27
54
54
27
5.4

coccocc

U



StationiD
SamplelD
DateColiected
DateAnalyzed

SDGNumber

Parameter Units
2-Chlorosthyt vinyl ether UG/KG
METHYL ISOBUTYL KETONE {(4-METHYL-
2-PENTANONE) UG/KG
cis-1,3-DICHLOROPROPENE UG/KG
trans-1,3-DICHLOROFPROPENE UG/KG
2-HEXANONE UG/KG
1,2-Dichloroethene (total) UGKG

164 Ensafe post-BF1 Data Summary.xls

Charleston ..aval Complex

SWMU 164, Zone K

K164SB030
1645803001 (0-1ft)
11/19/1999
12/07/1999

NBCKO09

Page 31

K164SB030
164SB03002 (3-5ft)
11/19/1998
12/02/1999
NBCKO9

54

27
5.4
54
27
54

K164SB030
1645B03002 (3-5ft)
11/19/1999
12/07/1999
NBCKO9

05/02/2001

K164SB031
1645803101 {O-11t)
11/19/1999
12/07/1999
NBCKQ09



StationlD
SamplelD
DateCollected
DateAnalyzed
SDGNumber
Parameter Units
2-Chloroethyl vinyl ether UG/KG
METHYL ISOBUTYL KETONE (4-METHYL-
2-PENTANONE) UG/KG
¢is-1,3-DICHLOROPROPENE UG/KG
trans-1,3-DICHLOROPROPENE UG/KG
2-HEXANONE UG/KG
1,2-Dichloroethene (total) UG/KG

164 Ensafe post-RFI Data Summary.xls

Charleston Naval Complex

SWMU 164, Zone K
K1645B031 K1645B031 K164SB031
164SB03101 (0-1ft)  164SB03102 (3-5t) . 164SB03102 (3-5ft)
11/19/1999 11/19/1889 11/19/1999
12/09/1998 12/02/1999 12/07/1999
NBCKO09 NBCK09 NBCKO09
55 U 56 U
27 U 28 U
55 U 5.6 U
585 U 56 U
27 U 28 U
5.5 U 56 U
Page 32

K1645B032

05/02/2001

1645B03201 (0-1ft)

11/19/1999
12/02/1999
NBCKO09

53

26
5.3
5.3
26
53

U

cCcCcc



Charleston naval Complex 05/02/2001
SWMU 164, Zone K

StationID K1645B032 K164SB032 K1645B032 K164SB033
SampletD 164SB03201 (0-1ft) 164SB03202 (3-5ft) 164SB03202 (3-5ft)  1645B03301 (0-11})
DateCollected 11/19/1999 11/19/1999 : 11/19/1999 12/22/1999
DateAnalyzed 12/07/1999 12/02/1999 ’ 12/07/1999 01/07/2000
SDGNumber NRBCKOQ9 NBCKO09 NBCKO0S 41577
Parameter Units )
2-Chloroethyl vinyl ether UG/KG 55 u
METHYL ISOBUTYL KETONE {(4-METHYL- 3
2-PENTANONE) UG/KG 28 U
cis-1,3-DICHLOROPROPENE UG/KG 55 U
trans-1,3-DICHLOROPROPENE UG/KG 4 55 U
2-HEXANONE UG/KG 28 U
1,2-Dichloroethene (total) UG/KG 55 iU
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StationiD
SamplelD
DateCollected
DateAnalyzed
SDGNumber
Parameter Units
2-Chloroethy! vinyl ether UG/KG
METHYL ISOBUTYL KETONE (4-METHYL-
2-PENTANONE) UG/KG
cis-1,3-DICHLOROPROPENE UG/KG
trans-1,3-DICHLORCPROPENE UG/KG
2-HEXANONE UG/KG
1,2-Dichloroethena {total) UG/KG

164 Ensafe post-RFI Data Summary.xls
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K164SB033
164SB03302 (3-5ft)
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Charleston Naval Complex 05/02/2001
SWMU 164, Zone K
StationlD K1645B001 K1645B001 K1645B002 K164SB002
SamplelD| 164SB001S1 (0-1ft) 1648800152 (3-5f) 164SB002S1 (0-1f1) 164SB002S2 (3-5ft)
DateCollected 10/12/19989 10/12/1989 10/12/1999 10/12/1999
DateAnalyzed 10/20/1999 10/20/19389 10/20/1999 10/20/1899
SDGNumber NBCKO1 NBCKO1 NBCKO1 NBCKO1

Parameter Units
ALUMINUM, SPLP UG/L 3670 J 3490 J 7930 J 11700 J
ANTIMONY, SPLP UG/ 1.8 udJ 1.8 “UJ 1.8 u 1.8 uJ
ARSENIC,SPLP UG/L 36 U 3.6 U 34.7 = 66.4 =
BARIUM, SPLP UGL 114 = 39 U 106 = 1833 =
BERYLLIUM, SPLP UG/L 0.1 uJ 0.1 uJ 0.1 Ud 0.1 Ud
CADMIUM, SPLP UG/ 0.4 udJ 0.4 uJ 04 ud 0.4 uJ
CALCIUM, SPLP UG/L 25500 = 2620 = 1660 = 1220 =
COBALT, SPLP UG/L 0.7 U 0.7 U 0.7 ) 0.7 U
COPPER, SPLP UG/L 0.6 uJ 0.6 UJ 15.7 J 2.8 U
CHROMIUM, TOTAL UG/L 2.7 J 2.4 J 7.4 J 10.5 =
{RON, SPLP UG/L 1500 J 634 J 2060 J 2550 J
LEAD, SPLP UG/L 2 u 2 U 8.9 = 52 =
MAGNESIUM, SPLP UG/L 1080 J o ) 475 U 480 U 510 U
MANGANESE, SPLP UG/L 15 J 0.99 J 6.8 J 5.1 J
MERCURY, SPLP UG/L 0.1 v 0.1 U 0.1 ] 0.1 u
NICKEL, SPLP UG/L 1.2 uJ 1.2 UJd 3.4 J 4.9 J
POTASSIUM, SPLP UG/L 232 U 128 U 230 U 267 U
SELENIUM, SPLP LG/L 2.6 uJ 2.6 ud 2.6 uJ 2.6 UJ
SILVER, SPLP UG/L 0.5 UJ 0.5 uJ 0.5 uJ 0.5 uJ
SODIUM, SPLP UG/L 1870 = 1550 = 1010 = 3420 =
THALLIUM, SPLP uG/L a2z UdJ 3.2 ‘UJ 3.2 uJ 3.2 uJ
Tin (Sn), SPLP UG/L 28 U 2.8 U 2.8 U 2.8 U
VANADIUM, SPLP UG/ 8.5 J 59 J 12.8 = 17.9 =
ZINC, SPLP UG/L 9 u 5 U 36.1 = 16.1 U
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Charleston Naval Complex 05/02/2001
SWMU 164, Zone K
StationlD, K164SB005 K164SB006 K164SB006
SamplelD!  164SB005S2 (3-5ft) 164SBU06S1 (0-1ft) 164SB006S2 (3-5M)
DateCollected: 10/12/1999 10/12/1999 10/12/1999
DateAnalyzed, 10/20/1999 10/20/1999 10/20/1999
SDGNumber: NBCKM NBCKO1 NBCKO1

Parameter Units
ALUMINUM, SPLP UG 12600 J 6710 J 17700 J
ANTIMONY, SPLP UG 1.8 uJ 1.8 UdJ 1.8 Ud
ARSENIC SPLP UGA 36 U 4.1 J 38 U
BARIUM, BPLP UG/L 14.3 = 125 = 22 =
BERYLLIUM, SPLP UG/L 0.1 Ud 0.1 Ud 0.1 uJ
CADMIUM, SPLP UG 0.4 Ud 0.4 UJ 0.4 UJ
CALCIUM, SPLP UGAL 1130 U 5680 = 1440 -
COBALT, SPLP UGL 0.7 U 0.7 U 0.7 U
COPPER, SPLP UG/L % 2 U 35 J 3.6 J
CHROMIUM, TOTAL UG/ ? 7.5 J 59 J 13.9 =
IRON, SPLP UG/ 1870 J 1860 J 24860 J
LEAD, SPLP UG/L 6.7 = 222 = 7.5 =
MAGNESIUM, SPLP UG/ 460 U 587 J 940 J
MANGANESE, SPLP UG/L 5.2 J 7.2 J 8.7 J
MERCURY, SPLP UG 0.1 U o1 U 0.1 U
NICKEL, SPLP UG/L 22 J 1.8 J 3 J
POTASSIUM, SPLP UG/L 252 U 186 U 561 J
SELENIUM, SPLP UG 28 uJ 26 ud 26 UJ
SILVER, SPLP UGA 0.5 ud 05 uJ 05 uJ
SODIUM, SPLP UGAL 1620 = 953 J 1440 =
THALLIUM, SPLP UG/L 32 Ud 3.2 UJd 3.2 UJ
Tin {Sn), SPLP UG/L 2.8 U 28 U 2.8 U
VANADIUM, SPLP uGaiL 135 = 10.1 = 234 =
ZINC, SPLP UG/ 18.8 u 51.1 = 18.1 U
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Charleston «aval Complex 05/02/2001
SWMU 164, Zone K

StationlD K1684SB001 K1645B001 K164SB002 K1645B0C2
SamplelD| 164SB001T1 (0-11t) 164SB001T2 (3-5ft) 164SB002T1 (0-11t) 184SBO02T2 (3-5ft)
DateCollected 10/12/1999 10/12/1999 ) 10/12/1999 10/12/1989
DateAnalyzed 10/20/1999 10/20/1999 10/20/1999 10/20/1999
SDGNumber NBCKO1 NBCKO1 ’ NBCKOD1 NBCKOD1
Parameter Units
ALUMINUM MG/KG 8030 = 7800 = 9410 = 89480 =
ANTIMONY MG/KG 0.21 ud 022 uJ 0.33 J 0.19 Wl
ARSENIC MG/KG 1.6 = 1.1 J 21.8 = 385 =
BARIUM MG/KG 214 = 8.6 = 21.3 = 11.6 =
BERYLLILIM MG/KG 0.07 J 0.06 J 0.18 J 0.03 J
CADMIUM MG/KG 1.1 = 0.05 uJ 14 = 0.1 J
CALCIUM MG/KG 3710 J 566 J 13800 J 2160 J
CHROMIUM, TOTAL MG/KG 8.5 = 5.8 = 14.4 = 9.6 =
COBALT MG/KG 0.63 J 0.18 J 1.4 = 0.56 J
COPPER MG/KG 3.9 = 0.59 J 8.1 = 1.9 J
IRON MG/KG 3610 = 1430 = 3370 = 2070 =
LEAD MG/KG 16.2 = 6.2 = 36.5 = 8.9 =
MAGNESIUM MG/KG 315 2= 144 = 414 = 227 =
MANGANESE MG/KG 15.1 = 9.6 = 24 = 7.7 =
MERCURY MG/KG 0.04 = 0.02 = 0.05 = 0.04 =
NICKEL MG/KG 2.4 J 1.6 J 6.3 = 3.8 J
POTASSIUM MG/KG 126 = 71.5 J 246 = 135 =
SELENIUM MG/KG 0.31 U 0.31 U 0.49 J 0.28 u
SILVER MG/KG 0.06 udJ 0.08 UdJ 0.05 UJ 0.05 ud
SODIUM MG/KG 42.2 J 13.7 U 308 = 53.8 J
THALLIUM MG/KG 0.38 UJ 0.39 uJ 0.34 Ud 0.35 ud
Tin {Sn) MG/KG 2.8 U 2 U 2 U 1.9 U
VANADIUM MG/KG 10.2 = 7.4 = 152 = 12.5 =
ZINC MG/KG 34.1 J 55 J 88.7 J 15.1 J
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Charleston Naval Complex 05/02/2001
SWMU 164, Zone K

StationID: K164SB005 K164SB006 K164SB006 K164SB015
SamplelD.  164SBO05T2 (3-5ft) 164SB006T1 (0-1ft) 164SB006T2 (3-5t) 164SB01501 (0-1ft)
DateCollected 10/12/1999 10/12/1999 10/12/1999 11/18/1999
DateAnalyzed 10/20/1999 10/20/1999 10/20/1999 11/27/1999
SDGNumber: NBCKO1 NBCKO1 NBCKO1 NBCKO08
Parameter Units
ALUMINUM MG/KG 8160 = 7390 = 6520 = 5430 =
ANTIMONY MG/KG 021 W 0.2 U 0.2 uJ 021 U
ARSENIC MG/KG 1 J 23 = 084 J 1.5 =
BARIUM MG/KG 132 = 151 = 86 = 128 =
BERYLLIUM MG/KG 005 J 005 J 001  UJ 012 J
CADMIUM MG/KG © 006 J 051 005 UJ 2.1 =
CALCIUM MG/KG ©1500  J 2000 J 481 J 1560 =
CHROMIUM, TOTAL MG/KG - 85 = 9.7 = 68 = 76 =
COBALT MG/KG ‘058 J 076 J 036 J 074 J
COPPER MG/KG 14 J 6.6 = 26 = 58 =
IRON MG/KG 1700 = 2440 = 1160 = 1900 =
LEAD MG/KG 147 = 57 = 9.6 = 252 =
MAGNESIUM MG/KG 255 = 232 = 25 = 244 =
MANGANESE MG/KG 107 = 157 = 108 = 108 =
MERCURY MG/KG 005 = 004 = 002 002 =
NICKEL MG/KG 24 J 32 J 14 J 2.7 J
POTASSIUM MG/KG © 183 = 135 = 168 = 149 =
SELENIUM MG/KG 03 U 029 U 03 U 031 U
SILVER MG/KG . 006 UJ 008 UJ 006 UJ 006 U
SODIUM MG/KG . 243 341 J 26 J 602 U
THALLIUM MG/KG ©037 W 038 UJ 036 W 038 U
Tin (Sn) MG/KG 18 U 2.4 U 2 u 2.1 U
VANADIUM MG/KG 82 = 8.6 = 9.2 = 7.6 =
ZINC MG/KG 172 J 73 J 96 141 =
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Charleston .aval Complex
SWMU 164, Zone K

05/12/2001

StationID K164SB016 K1645B016 K1645B017 K1845B017
SamplelD  164SB01601 (0-11t) 164SB01602 (3-5H) 1648801701 (O-1ft) 1645B01702 (3-5ft)
DateCollected 11/18/1999 11/18/1999 11/18/1999 11/18/1998
DateAnalyzed 11/26/1999 11/26/1999 11/26/1999 11/26/1999
SDGNumber NBCK06 NBCKO086 NBCKO6 NBCKO06
Parameter Units
ALUMINUM MGKG 8580 = 12600 = 6230 = 4240 =
ANTIMONY MG/KG 0.21 U 0.2 U 0.2 u 0.22 U
ARSENIC MG/KG 3 = 14 = 3.4 = 2.3 =
BARIUM MG/KG 18.5 = 13 = 189 = 3 =
BERYLLIUM MG/KG 0.15 J 0.17 J 0.47 = 0.04 J
CADMIUM MG/KG .26 J 0.05 U 0.19 J 0.04 U
CALCIUM MG/KG 4220 = 238 = 14800 = 78.2 =
CHROMIUM, TOTAL MG/KG 11.8 = 10.3 = 9.8 = 5.4 =
COBALT MG/KG 0.86 J 0.71 J 09 J 0.19 J
COPPER MG/KG 3.9 = 0.57 J 1.8 J 0.22 J
IRON MG/KG 3760 - 2990 = 3310 = 1290 =
LEAD MG/KG 66 J 94 J 6.9 J 2.4 J
MAGNESIUM MG/KG 330 = 309 = 276 = 58.7 =
MANGANESE MG/KG 14.8 = 7.2 = 14.1 = 3.8 =
MERCURY MG/KG 0.05 = 0.05 = 0.03 = 0.03 =
NICKEL MG/KG 4.1 J 35 J 4.4 J 1.8 J
POTASSIUM MG/KG 150 = 169 = 173 = 48.6 J
SELENIUM MG/KG 0.3 U 0.32 ‘U 0.54 J 0.28 U
SILVER MG/KG 0.06 U 0.06 ‘u 0.06 U 0.05 U
SODIUM MG/KG 92 U 36.8 U 271 = 24.2 U
THALLIUM MG/KG 0.37 U 0.4 U 0.36 U 0.35 U
Tin (Sn) MG/KG 2.9 U 22 u 1.8 U 2 U
VANADIUM MG/KG 14.1 - 15.8 = 13.9 = 92 =
ZINC MG/KG 45,9 J 7.6 U 10.2 J 1.8 u
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Charleston Naval Complex 05/02/2001
SWMU 164, Zone K

StationlD K1645B018 K164SB018 K1645B019 K164SB019
SamplelD'  164SB01801 (0-1ft) 164SB01802 (3-5f) . 164SB01901 (0-1ft) 164SB01902 (3-5#)
DateCollected 11/18/1999 11/18/1999 : 11/18/1999 11/18/1999
DateAnalyzed 11/26/1999 11/26/1999 11/26/1999 11/26/1999
SDGNumber NBCKO06 NBCKO06 : NBCKO6 NBCKO08
Parameter Units
ALUMINUM MG/KG 7260 = 4950 = 8680 = 6310 =
ANTIMONY MG/KG 0.2 1] 0.21 1] 0.19 V] 0.16 ]
ARSENIC MG/KG 185 = 0.64 J 1.2 = 0.72 J
BARIUM MG/KG 138 = 42 = 13.3 = 57 =
BERYLLIUM MG/KG . 013 J 004 J 005 4 005 J
CADMIUM MG/KG . 085 004 U 0.04 U 0.04 ]
CALCIUM MG/KG . 4530 = 33.4 J 112 = 399 J
CHROMIUM, TOTAL MG/KG : 8.4 = 42 = 75 = 6.5 =
COBALT MG/KG 049 J 0.46 J 028 J 046 J
COPPER MG/KG 3 = 025 J 0.61 J 0.4 J
IRON MG/KG 3830 = 2600 = 4820 = 3540 =
LEAD MG/KG 128 J 35 J 5 J 38 J
MAGNESIUM MG/KG i 225 = 88.7 = 195 = 133 =
MANGANESE MG/KG 122 = 4.1 = 1.6 = 7.8 =
MERCURY MG/KG N o o ~ 001 :J 0.03 = 0.01 J
NICKEL MG/KG , 3 J 25 J 31 J 36 J
POTASSIUM MG/KG : 125 = 66.7 J 982 J 793 J
SELENIUM MG/KG 028 U 0.28 u 0.28 v 0.29 u
SILVER MG/KG 005 U 0.06 J 0.05 ] 0.05 U
SODIUM MG/KG 133 = 315 U 248 U 17.2 u
THALLIUM MG/KG 035 U 0.34 u 036 J 0.35 ]
Tin (Sn) MG/KG 22 U 2 U 2 U 24 U
VANADIUM MG/KG 18 = 7.3 = 11.8 = 7.7 =
ZINC MG/KG 467 J 16.2 J 45 v 3.5 U
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Charleston maval Complex 05/02/2001
SWMU 164, Zone K
StationiD K1645B020 K164SB020 K1648B021 K1648B021
SamplelD  1645SB02001 (0-1f1) 1645802002 (3-58) 1648802101 (0-11t) 1645B02102 (3-5ft)
DateCollected 11/18/1999 11/18/1999 11/18/1099 11/18/1999
DateAnalyzed 11/26/1999 11/26/1999 11/26/1999 11/26/1999
SDGNumber NBCKO8B NBCKO8 NBCKO07 NBCKO07
Parameter Units
ALUMINUM MG/KG 7010 = 8790 = 10400 = 7420 =
ANTIMONY MG/KG 0.18 U 0.18 U 0.43 J 0.21 U
ARSENIC MG/KG 1.2 = 19 = 1.4 = 1.6 =
BARIUM MG/KG 8.5 = 46 = 16.3 = 6.9 =
BERYLLIUM MG/KG 0.05 J 0.06 J 0.17 J Q.12 J
CADMIUM MG/KG 0.04 u 0.04 U 0.24 J 0.05 u
CALCIUM MG/KG 305 = 36.1 J 339 = 751 =
CHROMIUM, TOTAL MG/KG 5.8 = 7.4 = 7.7 J 7.2 J
COBALT MG/KG 014 J 0.43 J (.65 J 0.54 J
COPPER MG/KG 2.4 = 0.38 J 5.3 = 1.1 J
IRON MG/KG 4200 = 4330 = 2610 = 2140 =
LEAD MG/KG 76 J 35 J 18.6 = 52 =
MAGNESIUM MG/KG 125 = 128 = 242 J 191 J
MANGANESE MG/KG 6.8 = 6.3 = 11.2 J 6.3 J
MERCURY MG/KG 0.03 - 0.02 J 0.03 = 0.02 =
NICKEL MG/KG 2 J 3 J 2.7 J 22 J
POTASSIUM MG/KG 62.6 J 74 J 98.8 J 90.6 J
SELENIUM MG/KG 0.26 U 0.26 U 0.44 J 0.31 U
SILVER MG/KG 0.05 u 0,05 u 0.05 U 0.06 u
SODIUM MG/KG 32.2 u 11.2 U 42.8 U 22.6 U
THALLIUM MG/KG 0.32 U 0.32 U 0.35 U 0.5 J
Tin (8n) MG/KG 1.9 U 1.9 U 2.4 U 2.2 u
VANADIUM MG/KG 10.2 = 16.3 = 11 = 11.4 =
ZINC MG/KG 6.3 u 3.6 U 243 J 57 J
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Charleston Naval Complex 05/02/2001
SWMU 164, Zone K

StationlD K1645B022 K16438B022 K1845B023 K1645B023
SamplelD  164SB02201 (0-1ff) 1648802202 (3-5it) 1845802301 (0-11t) 1645B02302 (3-5)
DateCollacted 12/22/1899 12/22/1998 12/22/1889 12/22/1999
DateAnalyzed 01/10/2000 01/10/2000 01/10/2000 01/10/2000
SDGNumber 41577 41577 41577 41577
Parameter Units
ALUMINUM MG/KG 7560 = 9520 = 4970 = 12200 =
ANTIMONY MG/KG 0.48 J 0.32 U 0.29 u 0.32 U
ARSENIC MG/KG 7.2 = 1.2 J 1.6 = 1 J
BARIUM MG/KG 145 = 76 = 13.3 = 13 =
BERYLLIUM MG/KG 0.186 J 0.13 J 0.17 J 0.14 J
CADMIUM MG/KG 24 J 0.17 J 0.13 J 0.04 U
CALCIUM MG/KG 2830 = 254 J 4400 = 191 J
CHROMIUM, TOTAL MG/KG 125 = 8.5 = 6.1 = 9.1 =
COBALT MG/KG 1.1 J 1.1 J 0.66 J 0.83 J
COPPER MG/KG 9.7 = 1.7 J 2 J 0.59 J
1AON MG/KG 4510 = 4640 = 2310 = 1770 =
LEAD “MG/KG 42.1 = 5 = 16.7 = 57 =
MAGNESIUM MG/KG : 315 = 292 = 178 = 389 =
MANGANESE MG/KG 17.3 = 8.6 ‘= 12.9 = 8.1 =
MERCURY MG/KG 0.04 = 0.03 J 0.04 = 0.06 =
NICKEL MG/KG 3.8 J 3.9 J 2.7 J 3 J
POTASSIUM MG/KG 151 J 146 J 114 J 173 N
SELENIUM MG/KG 0.52 J 0.39 U 0.36 u 0.39 u
SILVER MG/KG ' 0.13 u 0.14 U ¢.13 U 0.14 U
SODIUM MG/KG 280 J 277 J 282 J 288 J
THALLIUM MGKG 0.38 U 0.486 J 0.37 U 0.52 J
Tin (Sr) MG/KG 3.8 U 39 U 37 U 4.1 u
VANADIUM MG/KG 12.9 = 11.9 = 8 = 12.4 =
ZINC MG/KG 954 = 9.6 = 21 = 4.9 =
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Charleston waval Complex 05/02/2001
SWMU 164, Zone K
StationlD K1645B024 K1645B024 K164SB034 K1645B034
SamplelD  164SB02401 {0-1ft) 1645802402 (3-5ft) 164SB03401 (0-1ft) 164SB03402 (3-5ft)
DateCollected 12/22/1999 12/22/1999 12/22/1999 12/22/1999
DateAnalyzed {£1/10/2000 01/10/2000 01/10/2000 01/10/2000
SDGNumber 41577 41577 41577 41577
Parameter Units
ALUMINUM MG/KG 4630 = 9700 = 8630 = 5510 =
ANTIMONY MG/KG 0.45 J 0.32 U 0.38 J 0.29 u
ARSENIC MG/KG 23 = 2 = 1.5 = 0.68 J
BARIUM MG/KG 17.5 = 6.4 = 9.8 = 3.2 =
BERYLLIUM MG/KG 0.51 J 0.11 J 0.16 J 0.09 U
CADMIUM MG/KG 0.18 J 0.04 U 0.06 J 0.03 U
CALCIUM MG/KG 17000 = 120 J 471 J 75.8 J
CHROMIUM, TOTAL MG/KG 10.7 = 11.2 = 6.6 = 48 =
COBALT MG/KG 1.8 J 0.51 J 0.37 J 0.62 J
COPPER MG/KG 2.4 J 0.61 J 0.89 J 0.58 J
IRON MG/KG 2080 = 1930 = 4700 = 2020 =
LEAD MG/KG 6.1 = 4.8 = 7.3 = 2.6 =
MAGNESIUM MG/KG 279 = 173 = 210 = 98.1 =
MANGANESE MG/KG 17.4 = 4.4 = 13.9 = 4.3 =
MERCURY MG/KG 0.04 = 0.07 = 0.06 = 0.02 J
NICKEL MG/KG 3.2 J 29 J 3 J 2.9 J
POTASSIUM MG/KG 181 J 101 J 94.3 J 50.9 J
SELENIUM MG/KG 0.37 U 0.39 U 0.41 J 0.36 u
SHLVER MG/KG 0.14 U 0.14 U 0.13 U 0.13 u
SODIUM MG/KG 627 = 237 J 241 J 212 J
THALLIUM MG/KG 0.38 U 0.44 J 0.36 ] 0.57 J
Tin (Sn) MG/KG 3.7 U 3.9 U 36 U 3.7 U
VANADIUM MG/KG 10.8 = 17.1 = 11.3 = 7.7 =
ZINC MG/KG 15 = 31 = 42 = 3 =
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Charleston Naval Complex

SWMU 164, Zone K

StationiD K1645B035 K1645B035
SamplelD 1648B03501 {0-111) 1645B03502 (3-5ft)
DateCollected 0117/2000 01/17/2000
DateAnalyzed 01/24/2000 01/24/2000
SDGNumber 41772 41772
Parameter Units
ALUMINUM MG/KG 6910 = 5030 =
ANTIMONY MG/KG 0.37 wJ 0.31 w
ARSENIC MG/KG 2.8 = 0.23 J
BARIUM MGKG 10.3 = 4.1 =
BERYLLIUM MG/KG 0.09 U 0.09 U
CADMIUM MG/KG 0.59 J 0.59 i
CALCIUM MG/KG 1940 = 447 J
CHROMIUM, TOTAL MG/KG 7.2 = 4.1 =
COBALT MG/KG 0.41 J 0.26 J
COPPER MG/KG 25 J 0.99 U
IRCN MG/KG 6760 = 845 =
LEAD MG/KG 18.7 = B =
MAGNESIUM MG/KG 228 = 117 =
MANGANESE MG/KG 10.7 = 3 =
MERCURY MG/KG 0.05 J 0.03 J
NICKEL MG/KG 2.3 J 1.5 J
POTASSIUM MG/KG 70.2 J 57.7 J
SELENIUM MG/KG 0.72 = 0.53 J
SILVER MG/KG 0.13 U 0.14 U
SODIUM MG/KG 205 J 186 J
THALLIUM MG/KG 0.38 U 0.39 U
Tin (8n) MG/KG 4.2 U 4 u
VANADIUM MG/KG 121 = 3.6 =
ZINC MG/KG 46.1 J 3.3 J
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Charleston Naval Complex 05/02/2001
SWMU 164, Zone K
StationiD K164SB001 K164SB001 v K164SB002 K164SB002
SamplelD| 1645B001T1 (0-1ft) 164SB001T2 (3-5ft) «  164SB002T1 (0-1ft) 1645B0027T2 (3-5ft)
DateCollected 10/12/1999 10/12/1999 10/12/1989 10/12/1999
DateAnalyzed 10/18/1999 10/18/1989 10/18/1999 10/18/1999
SDGNumber NBCKMM NBCKO1 NBCKO1 NBCKO1
Parameter Units '
TOTAL ORGANIC CARBON MG/KG { 26000 = 17000 = 18000 = 8000 =
StationlD K1645B004 K1645B004 K164SB005 K164SB006
SamplelD 164SB004T1 (0-111) 1645B004T2 (3-5ft) 164SB0O0ST2 (3-5ft) 1645B006T1 (0-1f)
DateCollected 10/12/1999 10/12/1999 10/12/1889 10/12/1999
DateAnalyzed 10/18/1999 10/19/1999 10/18/1999 10/18/1999
SDGNumber NBCKO1 NBCKO1 NBCKO1 NBCKO1
Parameter Units
TOTAL ORGANIC CARBON MG/KG [ 9600 = 2100 = 7400 = 11000 =
StationiD K164SB006
SamplelD| 164SB006T2 (3-5ft)
DateCollected 10/12/1999
DateAnalyzed 10/18/1999
SDGNumber NBCKO1
Parameter Units
TOTAL ORGANIC CARBON MG/KG | 4000 =
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(IN]

Undetected. Samples were anaiyzed for this analyte, but it was not detected above the
method detection limit (MDL).

Detection limit estimated. Samples were analyzed for this analyte, but the results were
qualified as not detected. The result is estimated.

Estimated. The analyle was present, but the reported value may not be accurate or
precise.

Rejected. The data are unusable. (NOTE: Analyte/compound may or may not be present.)

Detected. Target parameter detected at the concentration reported.
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DATA VALIDATION REPORT
ZONE K
SDG #NBCKO09




HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: NBCKO0%

Date: January 12, 2000

Client Name: Ensafe

Project/Site Name: Charleston Zone K

Date Sampled: November 19, 1999

Number of Samples: 34 Non-Aqueous Sample(s) with 0 MS/MSD(s)
4 Aqueous Sample(s) with 0 MS/MSD(s)

Laboratory: Savannah Laboratories

Validation Guidance: National Functional Guidelines for Organic and [norganic Data.
February, 1994

QA/QC Level: DQO Level 11

Method(s) Utilized: SW846 Third Edition

Analvucal Fractions: Volatiles. Semivolatiles. Pesticides and Metals

Analytical data in this report were screened to determine usability of resuits and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part of this
vaiidation. All instrument output, 1.€. spectra. chromatograms, etc.. for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets

are not annotated.

The release of this Data Validation Report is authorized by the following signature:

/A“’""} C;f, &47447» /=12 -00,

fPaul B. Qumburg, Présient Date

4127 Plaza 94 South « St Charles, MO 62304
{£36) 936-1332 « Fax (B36) 936-1335



SDG# NBCKO09

Samples and Fractions Reviewed

Sample Identifications Analytical Fracuoens

ENSAFE 1D MATRIX VOA SVOA PEST MET
164SB03001 SOIL X X
164 TB0O3001 WATER X
164EB0300] WATER X X X X
164FBO3001 WATER X X X X
164DB0O300! WATER X X X X
1645803002 SOIL X X
164SB03 101 SOIL X X
1645803102 SOIL X X
164SB0320] SOIL X X
164SB03202 SOIL X X
698SB0300 1 SOIL X
698CBO3DO! SOIL X
6985803002 SOIL X
6985803101 SCIL X
6988B03102 SOIL X
698SB0320] SOIL X
6988B03202 SOIL X
6985B02301 SOIL X X
€98CRBO230! SOIL X X
6985B02302 SOIL X X
698SB0240] SOIL X
69851302402 SOIL X
6985RB0O2101 SOIL X
6985802102 SOIL X
698SB02201 SOIL X
6985B02202 SOIL X
§985B0O2501 SOIL X
698CB02301 SOIL X
6985B02502 SOIL X
698SB02601 SOIL X
698SB02602 SOIL. X
6985802701 SOIL X
698SB02702 SOIL X
698SB02801 SOIL X
698SB02802 SOIL X
698SB02901 SOIL X
698CRB02501 SOIL X
6985B02902 SOIL X

Total Billable Samples (Water/Soil) 4 13 | 3 1] 3 0 3 19

VOA= Volatles
SVOA= Semivolatiles
PEST= Pesticides
MET= Metals



DATA ASSESSMENT NARRATIVE

VOLATILE ORGANICS

General

The organic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results,
calibration results and internal standard areas. This report was prepared in compliance relative
to the analytical and deliverable requirements specified in the SW-846 Method 8260: the
National Functional Guidelines for Organic Data Validation, 1994, and DQO Level III
requirements. All comments made within this report should be considered when examining
the analytical results. Please refer the specific findings found in each category to the Summary
of Data Qualification table.

SDG # NBCK09

A validation was performed on the Volatle Data from SDG NBCK09. The data was evaluated
based on the following parameters:

* + Data Completeness
* . Holding Times
* ’ GC/MS Tuning
* . Calibration
. Blanks
* . Surrogate Recoveries
* . Matrix Spike/Matrix Spike Duplicates
* . Field Duplicates
* ¢ Internal Standard Performance
* ¢ Compound Identification
* . Compound Quantitation

* - All criteria were met for this parameter

Blanks

Blank ID Compound Conc. Action Limit (10X)
IM1209MB acetone 18 180

164TB03001 acetone 29 290

164dEB03001 acetone 28 280

164FB0O3001 acetone 25 250

164DB03001 acetone 25 250

o

[ -



Data Assessment Narrative

Page - 2

Volatiles
Sample ID Compound Conc. Qualifier Assoc. Blank
1645B03101 acetone 10JB 11U IM1209MB
164SB03201 acetone 41 U 164TBQO3001
698SB03001 34 U
698CB03001 58 U
698SB03101 120 U
698SB03201 33 U

6985803202 9.6 U



GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

J = Esumated value

UJ = Reported Quantitation limit is qualified as estimated
UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL = The sample result for the blank contaminant is less than the sample
CRQL and 1s less than 3X (10X for common faboratory contaminants)
the method blank value. The sample result for the blank contaminant is
rejected and the CRQL for that compound is reported.

U = The sampie result for the blank contaminant is greater than the sample
CRQL and is less than 5X (10X for common laboratory contaminants)
the method blank value. The sample result for the blank contaminant is
qualified as non detected at the compound value reported.

No Action = The sample result for the blank contaminant is greater than the sample
CRQL and is greater than 5X (10X for common laboratory
contaminants) the method blank value. The saraple result for the blank
contaminant is not qualified with any blank qualifiers.



SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID COMPOUND ID DL QL

1645B03101 acetone +BJ] CRQL

1645B03201 acetone + U
698SB03001
698CB03001
698SB03101
698SB03201
6985B03202

* DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result
- in the DL column denotes a non detect result

it



DATA ASSESSMENT NARRATIVE

SEMIVOLATILE ORGANICS

General

The organic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results,
calibration results and internal standard areas. This report was prepared in compliance relative
to the analytical and deliverable requirements specified in the SW-846 Method 8270; the
Narional Functional Guidelines for Organic Data Validation, 1994, and DQO Level 111
requirements. All comments made within this report should be considered when examining

the analytical results. Please refer the specific findings found in each category to the Summary

of Darta Qualification table.
SDG # NBCK09

A validation was performed on the Semivolatile Data from SDG NBCK09 The data was
evaluated based on the following parameters:

* . Data Completeness

. Holding Times

. GC/MS Tuning

Calibration

Blanks

Surrogate Recoveries

Martrix Spike/Matrix Spike Duplicates
Field Duplicates

[nternal Standard Performance
. Compound Identification

d Compound Quantitation

£’

* % & & e

X ¥ %k K ¥ A K ¥ *
L]

* - All criteria were met for this parameter.



GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

J = Estimated value

UJ = Reported Quantitation limut is qualified as estimated

UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL =

-
i

No Action =

The sample result for the blank contaminant 1s less than the sample
CRQL and is less than 5X (10X for common laboratory contaminants)
the method blank value. The sample result for the blank contaminant is
rejected and the CRQL for that compound is reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is less than 5X (10X for common laboratory contaminants)
the method blank value. The sample result for the blank contaminant is
qualified as non detected at the compound value reported.

The sample result for the blank contaminant is greater than the sample
CROQL and is greater than 5X (10X for common laboratory
contaminants) the method blank value. The sample result for the blank
contaminant is not qualified with any blank qualifiers.

0

[

U
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SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID COMPOUND ID

DL QL
No qualifications are required.

DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result

- 1 the DL column denotes a non detect result

0
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DATA ASSESSMENT NARRATIVE
PESTICIDE/PCBs

General

The organic findings offered in this screening report assumes that all analytical results are correct
as reported and is based upon the examination of the reported holding times, blank analysis
results, surrogate and matrix spike recoveries, GC performance, calibration results. This report
was prepared in compliance relative to the analytical and deliverable requirements specified in the
U.S. EPA SW846, Method 8081/8082; the National Functional Guidelines for Organic Data
Review, February 1994, where applicable and DQO Level III.  All comments made within this
report should be considered when examining the analytical results. Please refer the specific
findings found in each category to the Summary of Data Qualifications table.

SDG # NBCK09

A validation was performed on the Pesticide/PCB Data from SDG NBCK09. The data was
evaluated based on the following parameters.

* . Data Completeness

* . Holding Times

* . Calibrations

* . GC Performance

* . Blanks

* . Surrogate Recoveries

* . Matrix Spike/Matrix Spike Duplicate
* . Field Duplicates

*

. Compound [dentification /Quantitation

* - All criteria were met for this parameter

0 I

o

U
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GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Noi detected

J = Estimated value

UJ = Reported quantitation limit 1s qualified as estimated

R = Result 1s rejected and unusable

D= result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL =

U

No Action =

The sample result for the blank contaminant is less than the sample CRQL
and is less than 10X the method blank value. The sample result for the
blank contaminant is rejected and the CRQL for that analyte 1s reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is less than 10X the method blank value. The samplie result for
the blank contaminant 15 qualified as non detected at the analyte value
reported.

The sample result for the blank contaminant is greater than the sample
CRQL and 15 greater than 10X the method blank value. The sample result
for the blank contaminant is not qualified with any blank qualifiers.

The specific findings will be noted in numerical form on the Form Is in this data validation report.
These specific finding footnotes will reftect the conclusions found in the data validation process
that resulted in the qualification of the data.

019



SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID ANALYTE ID DL QL

No qualifications are required since all samples are field QC blanks.

* DL denotes the Form 1 qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result
- in the DL column denotes a non detect result

011



DATA ASSESSMENT NARRATIVE
METALS

General

The inorgamic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This
report was prepared in compliance relative to the analytical and deliverable requirements specified
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994,
and DQO Level III requirements. All comments made within this report should be considered
when examining the analytical resuits. Please refer the specific findings found in each category to
the Summary of Data Qualification table.

SDGs # NBCKO09

A validation was performed on the Metals Data from SDG NCBK09. The data was evaluated
based on the following parameters.
* Data Completeness
Holding Times
Calibrations
Blanks
Interferences
Matrix Spike Recovery
Matrix Duplicates
Field Duplicates
Laboratory Control Samples
Serial Dilutions

*

E 3

* - All critenia were met for this parameter.
Preparation and Field Blanks

The preparation and calibration bianks exhibited contamination for the following elements.

Elements Cone. Samples affected

Aluminum 4.46 mg/kg  no impact

Calcium 1.60 mg/kg  no impact

Potassium 3.56 mg’kg  no impact

Sodium 13.6 mg’kg  all soil samples below 68.0 mg/kg
Tin 1.72 mg/kg  all soil samples below 8.6 mg/kg
Zinc 1.28 mg/kg  all soil samples below 6.4 mg/kg

012



The USEPA requires that all sample values below five times the preparation or calibration
blank contamination be qualified as non-detect, “U™.

The preparation blanks exhibited negative bias for the following elements.

Elements Cong. Samples affected
Selenium -0.53 mg/kg  all soil samples below 5.3 mg/kg
Thallium -0.56 mg/kg  all soil samples below 5.6 mg/kg

This reviewer qualifies all samples results below 10 times the absolute value of the
negative blank value.

Matrix Spike Recovery results

The matrix spike recovery result for soils for Calcium (142%) was above the upper
control limits (>125%). All positive results are qualified as estimated, “J”.

Matrix Duplicate RPD results

The RPD for soils for Calcium (23%) was not greater than 35%. No qualification is
necessary is required.

Field Duplicate RPD results

The RPD for samples 698SB02301 and 698CB02301 for Calcium (78%) was greater than
50%. All positive and non-detect results are qualified as estimated, “J” or “UJ".

All sample results left with a “B” qualifier after all other qualifications, will be

qualified with a “J” qualifier in place of the “B”. Value is below the CRDL but greater
than the IDL.

013



SUMMARY OF DATA QUALIFICATIONS

Sample ID

all soil samples below 68.0 mg/kg
all soil samples below 8.6 mg/kg
all soil samples below 6.4 mg/kg
all soil samples below 5.3 mg/kg
all soil samples below 5.6 mg/kg
all soil sampies

698SB02301 and 698CB02301
all “B” resuits

Analyte

Na.
Sn.
Zn.
Se.
TL
Ca.
Ca.
all analytes

DL

+

+U

+U

QL
U

JOT

g
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DATA VALIDATION REPORT
ZONE K
SDG #NBCKO07




Ee .
HE A RT LAND
ENVIRONMENTAL SERVICES, INC,

Data Validation Report

SDG#: NBCK07

Date: January 6, 2000

Client Name: Ensafe

Project/Site Name: Charleston Zone K

Date Sampled: November 18, 1999

Number of Samples: 20 Non-Agueous Sample(s) with 0 MS/MSD(s)

Laboratory: Savannah Laboratories

Validation Guidance: National Functional Guidelines for Organic and Inorganic Data.
February, 1994

QA/QC Level: DQO Level 111

Method(s) Utilized: SW846 Third Edition

Analvtical Fractions: Semivolatiles, PCBs and Metals

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all [aboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets

are not annotated.

The release of this Data Validation Report is authorized by the following signature:

) C)Aalﬁ Q.KIZW-'J— /.//..00
é’l’aui B. Humburg, Président Date

4127 Plaza 94 Scuth * St Charles. MO 63304
(638) 936-1332 » Fax (536) 836-1335



SDG# NBCKO7

Samples and Fractions Reviewed

Sample Identifications Analyucal Fractions
ENSAFE ID MATRIX | SVOA PCB MET
1635B01201 SOIL X
1635B01202 SCIL X
1635B0130] SOIL X X
165CB01301 SOIL X X
163SB01302 SOIL X X
1645B02101 SOIL X X
164CB02101 SOIL X X
1645B02102 SOIL X X
694SB02801 SOIL X
654CB0230] SOIL X
6945B02802 SOIL X
6945B02901 SOIL X X
6945B02902 SOIL X X
6945803201 SOIL X X
694CB03201 SOIL X X
6945B03202 SOIL X X
694SB03301 SOIL X X
6945B03302 SOIL X X
6945803501 SOIL X X
6945B0360 1 SOIL X X

Total Billable Samples (Water/Soil) 0115 03 0 [}

SVOA= Semuvolaules
PCB= PCBs
MET= Mertals



DATA ASSESSMENT NARRATIVES
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DATA ASSESSMENT NARRATIVE

SEMIVOLATILE ORGANICS

General

The organic findings offered in this screening report assumes that all analytical results are correct
as reported and is based upon the examination of the reported holding times, blank analysis
resuits, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration
results and internal standard areas. This report was prepared in compliance relative to the
analytical and deliverable requirements specified in the SW-846 Method 8270C for GC/MS
Semivolatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO
Level HI requirements. All comments made within this report should be constdered when
examining the analytical results. Please refer the specific findings found in each category to the
Summary of Data Qualification table.

SDG # NBCK07

A validation was performed on the Semivolatile Data from SDG NBCK07. The data was
evaluated based on the foilowing parameters:

Data Completeness

Holding Times

GC/MS Tuning

Calibration

Blanks

Internal Standard Performance
Surrogate Recoveries

Matrix Spike/Matrix Spike Duplicates
Field Duplicates

Compound Identification
Compound Quantitation

* % ¥ ¥ %
¢ & & & o & 8 & » e 0w

* X x ¥ %

* - All criteria were met for this parameter.
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DATA ASSESSMENT NARRATIVE
SEMIVOLATILE ORGANICS

PAGE 2
Internal Standards

The following sample exhibited non-compliant EICP area recoveries below the QC limits
for the noted internal standards. All reported positive and non-detect results are qualified
as estimated, J/UJ.

694SB0280! All Internal Standards

The following samples exhibited non-complhant EICP area recoveries above the QC limits
for the noted internal standards. All reported positive results are qualified as estimated, J.

694SB02802 perylene-d12
694SB03601

System Performance and Overall Assessment

The data. as reported. required qualifications.



GLOSSARY OF DATA QUALIFIERS
QUALJIFICATION CODES
U = Not detected
J = Estimated value
UJ = Reported Quantitation limit is qualified as esumated
L= Result is estimated and biased low.
K = Resuit is esttimated and biased high.
R = Result is rejected and unusable

D= Result value is based on dilution analysis

BLANK QUALIFICATION CODES

CRQL = The sample result for the blank contaminant 1s less than the sample
CRQL and is less than 5X (10X tor common laboratory
contaminants) the method blank value. The sample result for the
blank contaminant s rejected and the CRQL for that compound 15
reported.

U= The sample result for the blank contaminant is greater than the
sample CRQL and is less than 5X (10X for common laboratory
contaminants) the method blank value. The sample result for the
blank contaminant 1s qualified as non detected at the compound
value reported.

No Action = The sample result for the blank contaminant is greater than the
sample CRQL and is greater than 5X (10X for common laboratory
contaminants) the method blank value. The sample result for the
blank contaminant is not qualified with any blank qualifiers.
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*

SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID COMPOUND ID DL QL

All associated with
694SBO2RO1T Al Internal Standards /e AHSH]

All associated with
694SB02802 perylene-d12 + J
694SB03601

DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result

- in the DL column denotes a non detect result
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DATA ASSESSMENT NARRATIVE
AROCLORS

General

The organic findings offered in this screening report assumes that all analytical results are correct
as reported and is based upon the examination of the reported holding times, blank analysis
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This
report was prepared in compliance relative to the analytical and detiverable requirements specified
in the SW-846 Methods 8082; the National Functional Guidelines for Organic Data Validation,
February 1994; and DQO Level III requirements. All comments made within this report should
be considered when examining the analytical results. Please refer the specific findings found in
each category to the Summary of Data Qualification tabie.

SDG # NBCKO7

A validation was performed on the Aroclor Data from SDG NBCKQ7. The data was evaluated
based on the following parameters:

* . Data Completeness
* . Holding Times
* . GC Performance
* . Calibration
* ’ Blanks
. Surrogate Recoveries
* . Matrix Spike/Matrix Spike Duplicates

* . Field Duplicates
* . Compound Identification
* . Compound Quantitation

* - All criteria were met for this parameter.

Surrogate Recoveries

The sample listed below exhibited low TCX and DCB recoveries. The positive results
are qualified as estimated, J, and the non-detect resuits are qualified as estimated, UJ.

Sample ID Surrogate % Recovery
694SB03202 TCX-2 28%
DCX-2 29%

09
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DATA ASSESSMENT NARRATIVE
AROCLOR ANALYSIS

PAGE -2

System Performance and Overall Assessment

The data required qualifications.
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GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

J = Estimated value

UJ = Reported quantitation limit is qualified as estimated

NJ = Result is considered presumptively present at an estimated concentration

UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL =

No Action =

The sample result for the blank contaminant is less than the sample
CRQL and is less than 5X the method blank value. The sample result
for the blank contaminant is rejected and the CRQL for that compound is
reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is less than 5X the method blank value. The sample result
for the blank contaminant is qualified as non detected at the compound
value reported.

The sample result for the blank contaminant is greater than the sample

CRQL and is greater than 5X the method blank value. The sample result
for the biank contaminant is not qualified with any blank qualifiers.
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SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID COMPOUND ID DL QL

694SB03202 ALL +/- U]

* DL denotes the Form I qualifier supplied by the laboratory

QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result
- in the DL column denotes a non-detect result
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DATA ASSESSMENT NARRATIVE
METALS

General

The inorganic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This
report was prepared in compliance relative to the analytical and deliverable requirements specified
n the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994,
and DQO Level III requirements. All comments made within this report should be considered
when examining the analytical results. Please refer the specific findings found in each category to

the Summary of Data Qualification table.

SDGs # NBCKO07

A validation was performed on the Metals for soils Data from SDG BNCKO07. The data was
evaluated based on the following parameters.

* o Data Completeness

* o Holding Times

* L Calibrations
L Blanks

* L Interferences
° Matrix Spike Recovery

* . Matrix Duplicates

* L Field Duplicates

* o Laboratory Control Samples
L Sertal Dilutions

* - All criteria were met for this parameter.
Preparation and Field Blanks

The preparation and calibration blanks exhibited contamination for the following elements.

Elements Cong. Samples affected

Aluminum 291 mg’kg no impact

Calctum 1.74 mg/kg  no impact

Iron 2.45 mg/kg no impact

Potassium 2.7 mg/kg no impact

Sodium 13.6 mg/kg  all soil samples below 68.0 mg/kg
Zinc 0.65 mg/kg no impact

Tin 1.62 mg/kg  all soil samples below 8.1 mg/kg

0190



The USEPA requires that all sample values below five times the preparation or calibration
blank contamination be qualified as non-detect. “U”.

Matrix Spike Recovery results
The matrix spike recoveries for soils for Chromium (72%), Magnesium (59%), Potassium
{74%), Sodium (65%) and Zinc (69%) were below the lower control limits (>30% but
<75%). All positive and non-detect results are qualified as estimated, “J” or “UJ”.

The matrix spike recovery for soils for Manganese (139%) was above the upper control
limits (>125%). All positive results are qualified as estimated, “J”.

Matrix Duplicate RPD results
The RPD for Mercury (20%) was not greater than 35%. No qualification is necessary.

Serial Dilution results

The serial dilution results for Zinc was greater than 10%. All positive results are qualified
as estimated, “J.

All sample results left with a “B” qualifier after all other qualifications, will be

qualified with a “J” qualifier in place of the “B”. Value is below the CRDL but greater
than the IDL.
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SUMMARY OF DATA QUALIFICATIONS

Sample ID Analyte DL QL

all soil samples below 68.0 mg/kg Na. + U

all'sedl samples below 8.1 mg/kg Sn.

all soil samples Cr, Mg, K, +U Iyl
Na and Zn.

all soil samples Mn. + J

all soil samples Zn. + J

all “B” results all analytes B J
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: NBCKO06

Date: January 6, 2000

Client Name: Ensafe

Project/Site Name: Charleston Zone K

Date Sampled: November 18. 1999

Number of Samples: 20 Non-Aqueous Sample(s) with 0 MS/MSD(s}

Laboratory: Savannah Laboratories

Validation Guidance: National Functional Guidelines for Organic and Inorganic Data.
February, 1994

QA/QC Level: DQO Level III

Method(s) Utilized: SW§46 Third Edition

Analytical Fractions: Metals

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets
are not annotated.

The release of this Data Validation Report is authorized by the following signature:

P K Kk ham 1/1/00

PZul B. Humburg, President Date

4127 Plaza 94 South « St Charles, MO 53304
(636) 936-1332 « Fax {836) 936-1335



SDGH NBCK06

Samples and Fractions Reviewed

Sampie [dentifications Analytical Fraction
ENSAFE D MATRIX MET
1635B01701 SOIL X
1635B01702 SOIL X
1635B0 1801 SOIL X
1655801802 SOIL X
164SB01601 SOIL X
164SB01602 SOIL X
1645801701 SOIL X
164SB01702 SOIL X
1645B01801 SOIL X
164SB01802 SOIL X
164SB01901 SOIL X
1645B01902 SOIL X
1645B02001] SOIL X
1645B02002 SOIL X
694SB0300 | SOIL X
6945B03002 SCIL X
694SB03101 SOIL X
6948803102 SOIL X
6945803401 SOIL X
6945803402 SOIL X

Tota! Biilable Sampies (Water Soil) 0 20

MET= Mertals



DATA ASSESSMENT NARRATIVE
METALS

General

The inorganic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, matrix spike and LCS recoveries. matrix duplicates and calibration resuits. This
report was prepared in compliance relative to the analytical and deliverable requirements specified
in the SW846 methods: the Functional Guidelines for [norganic Data Validation, February 1994,
and DQO Level I requirements. All comments made within this report should be considered
when exarnining the analytical results, Please refer the specific findings found in each category to
the Summary of Data Qualification table.

SDGs # NBCKO06

A validation was performed on the Metals Data from SDG NCBKU06. The data was evaluated
based on the following parameters.
* Data Completeness
Holding Times
Calibrations
Blanks
Interferences
Matrix Spike Recovery
Matrix Duplicates
Field Duplicates
Laboratory Control Samples
Serial Dilutions

*
*

T
o &5 & 0000 00

* - All criteria were met for this parameter.
Preparation and Field Blanks

The preparation and calibration blanks exhibited contamination for the following elements.

Elements Cong. Samples affected

Aluminum 3.70 mg’kg  no impact

Calcium 1.64 mg/kg  no impact

Potassium 3.44 mg/kg  no impact

Sodium 21.8 mg/kg  all soil samples below 109.0 mg/kg
Tin 1.56 mg/kg  all soil samples below 7.8 mg/kg
Zinc 1.57 mg/kg  all soil samples below 7.9 mg'kg

001



The USEPA requires that all sample values below five times the preparation or calibration
blank contamination be qualified as non-detect. “U”.

Serial Dilution recovery results

The serial dilution results for soils for Cobalt, Lead, Nicckel and Zinc were greater than
10%. All positive results are qualified as estimated, “I™.

All sampie results left with a “B™ qualifier after all other qualifications, will be

qualified with a “J” qualifier in place of the “B”. Value is below the CRDL but greater
than the IDL.

002



SUMMARY OF DATA QUALIFICATIONS

Sample ID Analyte

all soil samples below 109.0 mg/kg Na.

all soil samples below 7.8 mg/kg Sn.

all soil samples below 7.9 mg/kg Zn.

all soil samples Co, Pb. Ni
and Zn.

all “*B” results all analytes

DL QL
+ u
+ J
B J
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Savannah Laboratories

TOTAL METALS
-’Ef%ver Page -
INORGANIC ANALYSIS DATA PACKAGE
sact: SDG Mo
Takh Coder SLSAV Case No.: SAS8 o
SOW No.. SW-846
Sample No. Lab Sample ID.
654SR03101 59178511
1638B01702 S817851-10
1645BC2001 £917851-11
1645802002 $917851-~12
1648801901 8917851-13
1648801502 8917851-14
1848801801 59178E1l-15
1648B01802 5517851-16
1648B61701 §917851~17
1648801702 5917851-18
1648BC1601 §917851~-15
6545BO3101S8 5817851-15
£545B031018D §917851-18D
£545B03102 §817881-2
1645B01602 S917BE1-20
6348803001 $517851-3
694SB03002 £917851-4
e ICP znterelement corrections applied? Yes/No YES
Were ICP backgreund corrections applied? Yes/No YES
If yes-were raw data generated before
application of background corrections? Yes/No NO

Comments:

I certify that thas data package 1s in compliance wath the terms and conditions of the
contract, both technacally and for completeness, for other than the conditions detarled
above. Release of the data contained in this hardeopy data package and in the
computer-readable data submaitted on floppy diskette has been authorized by the lLaboratory
Manager or the Manager's desagnee, as verified by the folleowing signature.

~Tire.

Name :

Date.

0473
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Savannah Laboratories

TOTAL TALS
- Cover Page -

INORGANIC ANALYSIS DATA PACKAGE

cact: SDG No.. 7T 146
.ab Code: SLSAV Case No.: SAS N~
SOW No.: SW-846
Sample No. Lab Sample ID.
6948803401 $§917851-5
6548B034018 5617851-58
6954SBO34018D §917851-58D
6548803402 §817851~-6
1638B01801 §617851~7
1835B018C2 5917851~-8
1€38B017C1 £917851-9
;e ICP interelement correcticns applied? Yes/No YES
Were ICP background corrections applied?® Yes/No YES
If yes-were raw data generated before
application of background corrections? Yes/No NO

Comments :

I certaify that this data package 15 1in compliance with the terms and condatirons of the
contract, both technically and for completeness, for other than the conditions detailed
above. Release of the data contained in this hardcepy data package and in the
computer-readable data submitted on floppy diskette has been authorized by the Laboratory
Manager or the Manager's designee, as verified by the followaing signature.

Name :

L ature

141

Title:

Date

ERSEAVAR R SW-§16
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: 41577

Date: January 28, 2000

Client Name: Ensafe

Project’Site Name: Charleston Zone K

Date Sampled: December 22, 1999

Number of Samples: 30 Non-Aqueous Sample(s) with 0 MS/MSD(s)

Laboratory: Southwest Laboratory of Oklahoma. Inc.

Validation Guidance: National Functional Guidelines for Organic and Inorganic Data.
February, 1994

QA/QC Level: DQO Level 111

Method(s) Utilized: SW846 Third Edition

Analvtical Fractions: Semivolatiles. Metals and Total Organic Carbon

Analytical data in this report were screened to determine usability of results and also to determune
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra. chromatograms, etc.. for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form [s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form Is tor MS/MSD samples or spreadshezts

are not annotated.

The release of this Data Validation Report is authorized bv the following signature:

//taxﬁ: @ff% 2/~CD.

ﬁanl B. P&fmburg. Predfiént Date

4127 Plaza 94 South » St Charles, MC 83304
{636) 936-1332 » Fax (636) 936-1335



SDG# 41577

Samples and Fractions Reviewed

Sample ldentificanons Analytical Fractions
ENSAFE (D MATRIX | SVOA | MET TOC
162SB01501 SOIL X X
162SB01902 SOIL X X
1628B0O2001 SOIL X
162SB02002 SOIL X
1625802101 SOIL X
1628B02102 SOLL X
163SB0O1GG] SOIL X
163SB01502 SOIL X
1645B02201 SOIL X
1645B02202 SOIL X
1645B02301 SOIL X
164SB02302 SOIL X
1645802401 SOIL X
1645B02402 SOIL X
1645B03301 SOIL X
1645B033G2 SOIL X
164580340 ! SOIL - X
1645803402 SOIL X
698SB03401 SOIL X
6985803402 SOIL X
6985804201 SOIL X
698SB04202 SOIL X
6985804301 SOIL X
6985804302 SOIL X
ASRSBOOIT! SOIL X
ASRSBOOIT2 SOIL X
ASRSBOO2TI SOIL X
ASRSBOO2T2 SOIL X
ASRSBOO3TI SOIL X
ASRSBOO3T2 SOIL © |- X
Total Billable Samples (Water/Soil) 0 |10 01140 8

SVYOA= Semivolatiles
MET= Merals
TOC= Total Organic Carbon



DATA ASSESSMENT AND NARRATIVE
SEMIVOLATILE ORGANICS

General

The organic findings offered in this screening report assumes that all analytical results are correct as
reported and is based upon the examination of the reported holding times, blank analysis results.
surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration results and
internal standard areas. This report was prepared in compliance relative to the analytical and
deliverable requirements specified in the SW846 Method 8270C; the National Functional Guidelines
for Organic Data Review. and DQO Level II1. All comments made within this report should be
considered when examining the analytical results.

SDG # 41577

A validation was performed on the Semivoiatile Data from SDG 41577. The data was evaluated
based on the following parameters.

Data Completeness

Holding Times

GC/MS Tuning

Calibrations

Internal Standard Performance
Blanks

Surrogate Recoveries

Laboratory Control Samples

Matrix Spike/Matrix Spike duplicate
Field Duplicates

Compound Identification/Quantitation

* ¥ %X X X *F A X K N ¥

* - All criteria were met for this parameter

System Performance and Overall Assessment

The data as presented requires no qualifications.

09



GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

J = Estimated value

UJ = Reported quantitation limit is qualified as estimated

UR = Result is rejected and unusabie

D = Result value s based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL =

No Action =

The sample result for the blank contaminant is less than the sample CRQL and
is less than 10X the method blank value. The sample result for the blank
contaminant is rejected and the CRQL for that compound is reported.

The sample result for the blank contaminant is greater than the sample CRQL
and is less than 10X the method blank value. The sample resuit for the blank
contaminant is qualified as non detected at the compound value reported.

The sample result for the blank contaminant is greater than the sample CRQL
and is greater than 10X the method blank value. The sample result for the
blank contaminant is not qualified with any blank qualifiers.



SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID COMPOUND ID DL

No qualifications required.

* DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result
- in the DL column denotes a non detect resuit

0304



DATA ASSESSMENT NARRATIVE
METALS AND TOC

General

The inorganic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported hoiding times, blank
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This
report was prepared in compliance relative to the analytical and deliverable requirements specified
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994,
and DQO Level I1] requirements. All comments made within this report should be considered
when examining the analytical results. Please refer the specific findings found in each category to
the Summary of Data Qualification table.

SDGs # 41577

A validation was performed on the Metals and toc Data from SDG 41577. The data was
evaluated based on the following parameters.

Data Completeness

Holding Times

Calibrations

Blanks

Interferences

Matnix Spike Recovery
Matrix Duplicates

Field Duplicates

Laboratory Control Samples
Serial Dilutions

* % %
® & & 00000 o0

£ ¥ X # X *

* - All criteria were met for this parameter.
Preparation and Field Blanks

The preparation and calibration blanks exhibited contamination for the following elements.

Elements Cone. Samples affected
Tin 0.81 mg/kg  all soil samples below 4.1 mg/kg

The USEPA requires that all sample values below five times the preparation or calibration
blank contamination be qualified as non-detect, “U™.
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All sample resuits left with a “B” qualifier after all other qualifications. will be
qualified with a “J” qualifier in place of the "B”. Value is below the CRDL but greater
than the IDL.

006



SUMMARY OF DATA QUALIFICATIONS

Sampie ID Analyte DL QL
all soil samples below 4.1 mg/kg Sn. + U
all *B” results all analytes B J
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HEARTLAND ES| SVOA 23 HESI194.1

SAMPLE RESULT VERIFICATION
SEMIVOLATILE ORGANIC FRACTION

1. Were the sample results reported within the calibration range?

( Yes YNo
2. Were the percent moistures reported? @0 NR
3. Were the data reported on a dry weight basis? @No NR
4, Did the GC/MS RIC and TIC exhibit interferences, off scale peaks or elevated
baseline? Yes No

5, Did the data contain elevated detection limits that could not be acco%or?
Yed No

6. Were any computational or transcription errors found? Yes@

Specific Comments:

Reviewer: Date: O{ / 3/ /03

: 047
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: NBCKO(1

Date: November 13, 1999

Client Name: Ensafe

Project/Site Name: Charleston Zone K

Date Sampled: October 12, 1999

Number of Samples: 42 Non-Aqueous Sample(s) with 0 MS/MSD(s)

Laboratory: Savannah Laboratories

Validation Guidance: National Functional Guidelines for Organic and Inorganic Data.
February. 1994

QA/QC Level: DQO Level 111

Method(s) Utilized: SW846 Third Edition

Analytical Fractions: Semivolatiles, SPLP Semivolatiles, Pesticides/PCBs. SPLP

Pesticides/PCBs, Metals, SPLP Metals, and Total Organic Carbon

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form s for MS/MSD samples or spreadsheets
are not annotated.

The release of this Data Validation Report is authorized by the following signature:

fxaf;f G. ‘fwyémf t-19-77
faul B.%mburg. Président Date

4127 Plaza 94 Scuth » St Charles, MO 63304
{836) 936-1332 *» Fax (636) 936-1335



SDG# NBCKO1

Samples and Fractions Reviewed

Sample Identifications Analvtical Fractions
ENSAFE ID MATRIX SVOA i SPLP-SV PP SPLP-P'P MET  SPLP-MET| TOC
161SBO0ST! SOIL X X
16 1SBO0OSS T SCIL X
161SBO0ORT2 SOIL X X
161SBO0SS2 SOIL X
162SBOOT! SOIL X X X X
[62SBO02S] SOIL X X X
162CB002T1 SOIL X X X X
162CBO02S I SOIL X X X
162SB002T2 SOIL X X X X
162SB002S2 SOIL X X X
162SB009TI SOIL X X
1625B009S | SOIL X
162SBO09T? SOIL X X
1625B009S2 SCIL X
1635B002T] SCIL X X
1635B002S ! SOIL X
1635B002T2 SOIL X X
163SB002S2 SOIL X
163SBOOTT] SOIL X X
1635B0O7S1 SOIL X
163SBQ07T2 SOIL X X
163SB007S2 SOIL X
163SBO08T2 SOIL X X
163SB008S2 SOIL X
164SBO0IT! SOIL X X
164SB00IS| SOIL X
164SBOOIT2 SOiL X X
1645B001S2 SOIL X
164SBO02TI SOIL X X
164SB002S] SOIL X
1645B002T2 SOIL X X
164SBOOZSY SOIL X
164SBOO4T SOIL X X
164SB004S| SOIL X
164SB004T2 SOIL X X
164SB004S2 SOIL X
164SB0O03T2 SOIL X X
164SB00SS2 SOIL X
164SBO06TI SOIL X X
1648B006S | SOIL X
1645B006T2 SOIL X X
1645B00652 SOIL X

Total Billable Samples (Water/Soil) 0 8 0 § 0 3 0 3 { 16 1 0 16 1 0 21

SVOA= Semivolatiles MET= Metais
SPLP-SV= SPLP Semivolatiles SPLP-MET= SPLP Metals
P/P= Pesticides/PCBs TOC= Total Organic Carbon

SPLP-P/P= SPLP Pesticides/PCBs
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DATA ASSESSMENT NARRATIVES
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DATA ASSESSMENT NARRATIVE

TOTAL AND SPLP SEMIVOLATILE ORGANICS

General

The organic findings offered in this screening report assumes that all analytical results are correct
as reported and is based upon the examination of the reported holding times, blank analysis
results, surrogate and matrix spike recoveries. GC/MS performance, tuning results, calibration
results and internal standard areas. This report was prepared in compliance relative to the
analytical and deliverable requirements specified in the SW-846 Method 8270C for GC/MS Total
and SPLP Semivolatiles; the National Functional Guidelines for Organic Data Validation, 2/94,
and DQO Level III requirements. All comments made within this report should be considered
when examining the analytical results. Please refer the specific findings found in each category to

the Summary of Data Qualification table.

SDG # NBCK01

A validation was performed on the Total and SPLP Semivolatile Data from SDG NBCKO!. The
data was evaluated based on the following parameters:

* . Data Completeness
* . Holding Times
* . GC/MS Tuning
* Calibration
* . Blanks
. Internal Standard Performance
* . Surrogate Recoveries
* . Matrix Spike/Matrix Spike Duplicates
* . Field Duplicates
* . Compound Identification
. Compound Quantitation

* - All criteria were met for this parameter.

Calibrations

The continuing calibration standard GQO13 exhibited one (1) compound with a D greater
than 50% but less than 90%. For the following samples and non-compliant compound,
the reported positive and non-detect results are qualified as estimated, I.

164SB004T2 2 4-dinitrophenol (55.0%)
162SB0O02T2

00:
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DATA ASSESSMENT NARRATIVE
TOTAL AND SPLP SEMIVOLATILE ORGANICS

PAGE 2
Internal Standards

The following sample exhibited non-compliant EICP area recoveries below the QC limits
for the noted internal standard. All reported positive and non-detect resuits are qualified
as estimated, J/UJ.

162CB002S1 perylene-d12

Compound Quantitation

For the following samples, the reported results are not used in favor of the results reporied
from the original analyses of the samples. Both analyses exhibited similar QC results.

163SBO07T2RE
162CB0O02S1RE

System Performance and Overall Assessment

The data, as reported, required qualifications.
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GLOSSARY OF DATA QUALIFIERS
QUALIFICATION CODES
U = Not detected
J = Estimated value
UJ = Reported Quantitation limit is qualified as estimated
L= Result is estimated and biased low.
K= Result is estimated and biased high.
R = Result is rejected and unusable

D= Result value is based on dilution analysis

UALIFICATION CODES

BLANK

CRQL = The sample result for the blank contaminant is less than the sample
CRQL and is less than 5X (10X for common laboratory
contaminants) the method blank value. The sample result for the
blank contaminant is rejected and the CRQL for that compound is
reported.

U= The sample result for the blank contaminant is greater than the
sample CRQL and is less than 5X (10X for common laboratory
contaminants) the method blank value. The sample result for the
blank contaminant is qualified as non detected at the compound
value reported.

No Action = The sample result for the blank contaminant is greater than the
sample CRQL and is greater than 5X (10X for common laboratory
contaminants) the method blank value. The sample result for the
blank contaminant is not qualified with any blank qualifiers.
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*

SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID

164SB004T2
162SB002T2

162CB002S1

163SBO07T2RE
162CBO02S1RE

COMPOUND ID DL
2,4-dinitrophenol (55.0%) +/-

All associated with

perylene-d12 +/-

All Compounds /-

DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result

- in the DL column denotes a2 non detect result

IaJ

Il

Do Not Use
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DATA ASSESSMENT NARRATIVE
PESTICIDE/AROCLORS

General

The organic findings offered in this screening report assumes that all analytical results are correct
as reported and is based upon the examination of the reported holding times, blank analysis
results. surrogate and matrix spike recoveries, GC performance, and calibration results. This
report was prepared in compliance relative to the analytical and deliverable requirements specified
in the SW846 Method 8081/8082; the National Functional Guidelines for Organic Data
Validation, February 1994; and DQO Level 111 requirements. All comments made within this
report should be considered when examining the analytical results. Please refer the specific
findings found in each category to the Summary of Data Qualification table,

SDG # NBCKO1

A validation was performed on the Pesticide/Aroclor Data from SDG NBCKO1. The data was
evaluated based on the following parameters:

. Data Completeness
* . Holding Times
* . GC Performance
. Calibration
. Blanks
. Surrogate Recoveries

. Marrix Spike/Matrix Spike Duplicates
v Field Duplicates

* v Compound Identification
. Compound Quantitation

* - All criteria were met for this parameter,
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DATA ASSESSMENT NARRATIVE
PESTICIDE/AROCLOR ANALYSIS

PAGE - 2

Continuing Calibrations

The continuing calibration analyzed on 10/19/99 at 13:32 exhibited one (1) compound with
a %D greater than 15% and required qualifications. For the following sample and non-
compliant compound, the positive results are qualified as estimated, J.

162CB002T1 Endrin Ketone (-16.8%)
Field Duplicates

The field duplicate pair of samples 1625SB002T1 and 162CB002T1 exhibited high RPDs
for several compound and required qualifications. For the following samples and
compounds, the positive results are qualified as estimated, J, and the non-detect results are
qualified as estimated, UJ.

162SB002T1 4,4'-DDT (200%)
162CB002T1

Compound Quantitation

Several samples exhibited column quantitation %Ds greater than 40%. The following guidelines
were used to qualify the data:

1. No qualifications are required for positive sample resuits which exhibited column
quantitation differences < 40%. The “P” flag is removed from the result.

2. The positive sample result which exhibited a column quantitation difference
>40%, but <100% is qualified as estimated, J.

The positive single component pesticide sample resuit which exhibited a column
quantitation difference >100% and is < 10X the respective compound CRQL, is
qualified as non-detect, U. (All multi-component results are exempt from this
rule.)

L

4. The positive single component pesticide sarnple result which exhibited a column
quantitation difference >100% and > 10X the respective compound CRQL, is
qualified as presumptively present at an estimated concentration, NJ. (All multi-
component results are exempt from this rule.)
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DATA ASSESSMENT NARRATIVE

PESTICIDE/AROCLOR ANALYSIS

PAGE -3

Compound Quantitation, Continued

5. The positive multi-component pesticide sample result which exhibited a column
quantitation difference > 100% and < 10% the respective multi-component CRQL
is qualified as presumptively present at an estimated concentration, NJ.

The following samples and compounds have been qualified for high column quantitation

%Ds.

Sample ID Compound

162SB002T1 Endrin
Endosulfan II
4.4'-DDD
Endosuifan Sulfate
Methoxychlor
Endrin Ketone
Endrin Aldehyde
Gamma-Chlordane

162CB002T1 Gamma-Chlordane

Systemn Performance and Overall Assessment

The data required gualifications.

%D

174.9%
130.6%
40.9%
191.3%
59.7%
62.3%
84.0%
66.7%

84.2%

Qual. Qual. Ref. #

Lab HESI
P u

P U

P ]

P U

P J

P J

P 1

P 1

P ]

IRV RN A A B S NLVS I S B VSRR WS

o]
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GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

J = Estimated value

UJ = Reported quantitation limit is qualified as estimated

NJ = Result is considered presumptively present at an estimated concentration
UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL =

No Action =

The sample result for the blank contaminant is less than the sample CRQL
and is less than 5X the method blank value. The sample result for the
blank contaminant is rejected and the CRQL for that compound is reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is less than 5X the method blank value. The sample resuit for
the blank contaminant is qualified as non detected at the compound value
reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is greater than 5X the method blank value. The sample result
for the blank contaminant is not qualifted with any blank qualifiers.
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SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID
162CB002T1

1625B002T1
162CB0O02T1

ALL

ALL

ALL

ALL

ALL

COMPOUND ID
Endrin Ketone

4,4'-DDT

AllP < 40%

AllP > 40%
But < 100%

single component pests
AllP > 100%
And < 10X CRQL

single component pests
AllP > 100%
And > 10X CRQL

multi- component pests
AllP > 100%
And < 10X CRQL

DL

-+

+ /-

DL denotes the Form I qualifier supplied by the laboratory

QL denotes the qualifier used by the data validation firm

+ in the DL column denotes a positive result
- in the DL column denotes a non-detect result

QL
]

3yl

U

NI

NJ
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DATA ASSESSMENT NARRATIVE
SPLP PESTICIDE/AROCLORS

General

The organic findings offered in this screening report assumes that all analytical results are correct
as reported and is based upon the examination of the reported holding times, blank analysis
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This
report was prepared in compliance relative to the analytical and deliverable requirements specified
in the SW846 Method 8081/8082 modified for the SPLP methodology; the National Functional
Guidelines for Organic Data Validation, February 1994; and DQO Level [II requirements. All
comments made within this report should be considered when examining the analytical results.
Please refer the specific findings found in each category to the Summary of Data Qualification

table.
SDG # NBCKO01

A validation was performed on the Pesticide/Aroclor Data from SDG NBCK(Q1. The data was
evaluated based on the following parameters:

* . Data Completeness
* . Holding Times
* . GC Performance
* . Calibration
* ’ Blanks
. Surrogate Recoveries
* . Matrix Spike/Matrix Spike Duplicates
* . Field Duplicates
* . Compound Identification
* . Compound Quantitation

* - All criteria were met for this parameter.
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DATA ASSESSMENT NARRATIVE
PESTICIDE/AROCLOR ANALYSIS

PAGE -2

Surrogate Recoveries

The sample listed below exhibited low TCX and DCB recoveries. The positive results are
qualified as estimated, J, and the non-detect results are qualified as estimated, UJ.

Sample ID Surrogate % Recovery
162SB002S1 TCX-1 28%

DCB-1/DCB-2 21%/18%
System Performance and Overall Assessment

The data required qualifications.
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GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

J = Estimated value

UJ = Reported quantitation limit is qualified as estimated

NJ = Result is considered presumptively present at an estimated concentration

UR = Resulit is rejected and unusable

D = Result vaiue is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL =

No Action =

The sampie result for the blank contaminant is less than the sample CRQL
and is less than 5X the method blank value. The sample result for the
blank contaminant is rejected and the CRQL for that compound is reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is less than 5X the method blank value. The sample result for
the blank contaminant is qualified as non detected at the compound value
reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is greater than 5X the method blank value. The sample result
for the blank contaminant is not qualified with any blank qualifiers.
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SUMMARY OF DATA QUALIFICATIONS

AMPIE ID COMPOUND ID DL OL

1625B002S 1 ALL +/-  JU]

DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result

- in the DL column denotes a non-detect result
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DATA ASSESSMENT NARRATIVE
METALS (SOILS AND SPLP) AND TOC

General

The mnorganic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This
report was prepared in compliance relative to the analytical and deliverable requirements specified
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994,
and DQO Level III requirements. All comments made within this report should be considered
when exarmining the analytical results. Please refer the specific findings found in each category to
the Summary of Data Qualification table.

SDGs # NBCKO1

A validation was performed on the Metals for soils and SPLP and TOC Data from SDG
NBCKOI1. The data was evaluated based on the following parameters.

Data Completeness

Holding Times

Calibrations

Blanks

Interferences

Matrix Spike Recovery
Matrix Duplicates

Field Duplicates

Laboratory Control Samples
Serial Dilutions

* . All criteria were met for this parameter,

Preparation and Field Blanks

The preparation and calibration blanks exhibited contamination for the following elements.

Elements Cone, Samples affected

Aluminum 2.65mg/kg  no impact

Calcium 1.80 mg/kg  no impact

[ron 234 mg/kg no impact

Potassium 1.79 mg/kg  no impact

Tin 1.44 mg/kg  all soil samples below 7.2 mg’kg
Zinc 0.67 mg/kg  no impact

Aluminum 46.2 ug/l all SPLP samples below 231 ug/l
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Barium 1.34 ug/l all SPLP samples below 6.7 ug/]

Calcium 233 ug/l all SPLP samples below 1165 ug/l
Copper 0.6] ug/l all SPLP samples below 3.05 ug/l
Iron 19.3 ug/l all SPLP samples befow 96.5 ug/
Magnesium 111 ug/l all SPLP samples below 555 ug/l
Potassium 64.8 ug/l all SPLP samples below 324 ug/l
Zinc 6.7 ug/l all SPLP samples below 33.5 ug/l

The USEPA requires that all sample values below five times the preparation or calibration
blank contamination be qualified as non-detect, “U™.

The preparation blanks exhibited negative bias for the following elements.

Elements Conc. amples affected

Bervlium -0.06 mg/kg  all soil samples below 0.6 mg/kg
Cadmitum -0.06 mg/kg  all soil samples below 0.6 mg/kg
Manganese -0.05 mg/kg  no impact

Silver -0.08 mg/kg  all soil samples below 0.8 mg/kg
Thallium -0.34 mg/kg  all soil samples below 3.4 mg/kg
Antimony -3.54 ug/l all SPLP samples below 35.4 ug/l
Beryllium -0.56 ug/l all SPLP samples below 5.6 ug/l
Cadmium -1.13 ug/l all SPLP samples below 11.3 ug/l
Copper -1.0 ug/l all SPLP samples below 10.0 ug/l
Nickel -1.79 ug/l all SPLP samples below 17.9 ug/l
Selenium -5.3 ug/l all SPLP samples below 53.0 ug/l
Silver -0.71 ug/l all SPLP samples below 7.1 ug/l
Thallium -5.7 ug/l all SPLP samples below 57.0 ug/l

This reviewer qualifies all samples results below 10 times the absolute value of the
negative blank value.

Matrix Spike Recovery results

The matrix spike recovery for soils for Antimony (52%) was below the lower control
limits (>30% but <75%). All positive and non-detect results are qualified as estimated,

“J‘H or ﬁ‘L‘I’J’S’.

The matrix spike recovery for soils for Cadmium (133%) was above the upper control
limits (>125%). All positive results are qualified as estimated, “J”.

Matrix Duplicate results
The matrix duplicate RPD results for soils for Caicium (52%) was greater than 35% and

for SPLP samples for Iron was greater than 35%. All positive results are qualified as
estimated, “J”. The RPD for soils for Antimony (23%) was below 35% and will not be
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qualified.

Field Duplicate results
The field duplicate RPD results for splp samples for samples 162SB002S1 and

162CB002S1 for Aluminum (53%) was greater than 35%. All positive and non-detect
results are qualified as estimated, “J” or “UJ™.

Serial Dilution recovery results

The serial dilution results for soils for Zinc and for SPLP samples for Aluminum and

Magnesium were greater than 10%. All positive results are qualified as estimated, *J”.

All sample results left with a “B” qualifier after all other qualifications, will be
qualified with a “J” qualifier in place of the “B”. Value is below the CRDL but greater

than the IDL.
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SUMMARY OF DATA QUALIFICATIONS

Sample ID

all soil samples below 7.2 mg/kg
all SPLP samples below 231 ug/l
all SPLP samples below 6.7 ug/l
all SPLP samples below 1165 ug/l
all SPLP samples below 3.05 ug/l
all SPLP samples below 96.5 ug/]
all SPLP samples below 555 ug/l
all SPLP samples below 324 ug/l
all SPLP samples below 33.5 ug/]
all soil samples below 0.6 mg/kg
all soil samples below 0.6 mg/kg
all soil samples below 0.8 mg/kg
all soil samples below 3.4 mg/kg
all SPLP samples below 35.4 ug/l
all SPLP samples below 5.6 ug/l
all SPLP samples below 11.3 ug/]
all SPLP samples below 17.9 ug/l
all SPLP samples below 53.0 ug/l
all SPLP samples below 7.1 ug/l
all SPLP samples below 57.0 ug/l
all soil samples

all soil samples

all soil samples

all SPLP samples

162SB002S1 and

162CB002S1 (SPLP)

all soil samples

all SPLP samples

all “B” results

Analyte
Sn.
Al
Ba.
Ca.
Cu.
Fe.

Zn.

Al and Mg.

all analytes

DL

+U

+/U

+U

JulJ

gl

Jial

018



Ef‘ 7SI|FE

JGO 2987982
MEAMPHIS,

TENNESSEE

CHAIN OF CUL

CHAREES TN S0, CINCIVNATT Or{ MIAS FX; JACKSON TN, .’(MJX!‘M'(I?N
LAVCASILR P RASIANLE IN, NORFIXK VA PADUCAILKY, PENSACOLAFL.
RALEIGH NC, COLOGHE, GERIMANY

(U\Ib

CLIENS

LOUCATION

PROJICT MANAGER Q&‘fﬂ( PW ICW

L= 11K

1ELE/CAX NO

SAMIURS  (SIGNATURE) ;gf((,&a_ﬁ)ga@ﬂ

DU D/ God-1¥1-03 L

. IDY RECORD

pact w2

PRUSECE/IOB HO kitlj ! .

LUC NO, e

PO N P
net no. B2

Lo e, Sadannah LEL{QE

ANALYS!E) REQUIRED

,\‘U

@g//////

REMARKS
FIELD SAKPLE TYPE/SIZE PRESERVATION
SAMPLE NUMBER ME LS OF COMTAINER TEMP | ciiMical | /<

() 5800 252 {1271 1150 | = |ASONL plastee] 42| — |1 T LT
Y sBoogd 7T | v L S | R Y X0
6 $B oL S ! nooazees| S| s "L ¥ I I I O O
77 T N R = e IMERT A
et SBool S Ao RS Wé__ - N I A et 1L 8 I T . I T T O e N
(et sBodt raL { A IR o I el # B T L P I O O =
7_'/@‘/_55005_5 2 o)A .25’7‘,"5, " ? sl _{_ L \/ I I I = T
(eYSBoos TR |} v | S | S I 2 Wl 4 XXl =
o4 SBoot S " |12:35] S | 2Somlghess (Yol — | bbb
A SB00Y T/ A AL N ! il 13 I 0 N N D R P I e
(LY SB O S D A A I 3 umtl R DS D N D O L D e
lhHSBood To | v S = " e S I 2 I I T O D 4 O I I
6] 5B00G St | x _|aao| S | @Sonlpldsd | | ] . S L —
JLf SBoo T1 | v | o« | & | v T US4 I O I u_,gg_j 5L
lol B85~ |+ |ras | s | o+ v S 1T 1 6 T S T A s
/Ll SBoot T2 | * < |5 v — L X X {680
LSRR ﬁ»ﬁ@* /D?“A}El RECEVER dz /et POt To R /'t A:;m ELNQUISHER, . RECEWRIR. o o
FRIIED b/m&f ﬁ:ﬁﬁép 3;:3 CRINIED {f«_'.ﬂ’! SO LT I |PRINTED. e eRmtED, e FTTRME
OHPATY, { Y Q‘?F & 1720 | cauran, 5:72’ SR /4’ / ’ g} /i ¢ lcomparer COMPAITY:

ML THIOD OF $HiPMENT (@Lﬂ% - COMMENIS: Cmgm"" CoC  wf enel Covlan - _
Zi’.':&lf,&fs o mnwaawjjmc;_uf}&‘ij ST T T
i _ _ - “WW o

t9 AMALYHCAL OALA RECEWED BY (INMIALS/DAIE) o LHsCoce

PN G




E ISAFE

.lit'aVPHfS,. rzmss.fr
CHUGESIDY SC, CINCWNATL O, (MEAS.IX, JACASON TN, KNOXGH

LEIN,

LAVECASIER A BASINILLE 1N, NORITXN VA, PADUCAYLRY, PERSADDIAFL

RULIGH M, COLOCNE CLRMWWY

CNC

G

Yo

SAMPLERS: {SIGNATURE)

LOCATION

g %IELE,/W HO.

CHAIN OF CUS:ODY RECORD

PROJECT MANAGER q’ff:" I/E% 2YER-

pach ﬁ*_

proJECT /o8 o AT~ ¢

uF

2

COC MO, ——

PO NO. A

ReC Mo, L 3A
LAD HAME: Saye £ fobs

? aa& ﬂb

SAMPLFE‘%?JMER DATE me SRS OS'YZE){@%%SER v :,? CSEC':TEA,:I,Z:L
(635peoa s/ -1 4p| S | 250ul plaghe- | 4 | —
(03 SBo6A T/ t LS e T el —
JLASE o0 2S 2. 0 loiss| S| 4 A P
KrsBooard | | v |5 [ e =
[6B5B 0075 | . oS | S |asvml qless 4% —
3586077/ " " S N oAl — |
[63SBoo 7SI " el s ( v — LY
1358007 72| " S " oy — 1l
JedSB8008 S 2 OIS S 2500 alass | Ol L IX]
[ed SBpos7Ta | " W - G D I 't NN . N O O O
JeHSBoor s |t |{:40] S | 5ol pleat ] = 11| | X -
(4 S8 00t T 1 " « S| w1 — 2 X
JedsBeotsa | " |30 S | v Y — | X1 || b
HedSBoor o | x| 0 | S| v Y0 — |2 X e
Jesepoasl | v lleqo | S| o w dgel L) L IXE | | LSRR
lettspopgr? | v | » | S| » v 40— |2 X1 | X ]
HELIGUISHER ] /"927‘"2* RECEWER . iﬁ T T iy 0—’;!,~ " AEUNQUISHIEN. HECLIVER, e *
RINED 577ff/5 7%(&2‘1— ?:i "1 PRINIED. { _}/ ! ‘ — {{ﬂ{zﬁ PRIHTED THE | PRINIED, . ML
- ORI @SAFC/ S720 | comant A /(./ COMPALY, T COMPAHY
O
i i o TR [ gl T g —
rrm}'ﬂt‘mns 10 e . —
et — o e
@V

ANALYTICAL DATA RECEVED BY (INIIALS/DATE)

EHSC

]



E'SNFE

B00-388 - 7982

MEMPIRS, TENMESSEE

CRUHESIONSC, DINCINATI (8, BULAS TX, JACASON, IN. KNONNLE TN,
LANCASHE RPN NASHYNLE TN, WURITEN VA PARICAYLKY, PENSADUIAFL,
RAULICHNC, COLOCNE, CLRMANY

CNC

CHAIN OF CUS,ODY RECORD

PAGE s

pieosrct fgon no. LU 001

Ul

COU NQ:

£0
REL

HO:

.

b

%

QQU 00

HO:

- ‘8__ SN
LA 1AME: _SEJMQL,L _Lbi_... _

]
CUILHE , PROJLGT MANAGER Sﬁcv Ar k&r fE—— 7 7
wention__Lan~2. K - Wt no, 10 Y f- oo 903 (}‘h O?JL fy X //’/
SAMPLERS. (SIGHATURE) ud A o :\“’ £ ‘*é ‘Q/Q
i(‘,‘:’é\‘r j}\ s, OA‘; R REMARKS
3 SR \Y
SA:.'PL?Er{i[JMDEﬁ OAIE e Sﬁ‘ééi O;Y’L):E{!nggm TE.:;?ES?:?;:E:_ & (3»\1 Y 3

1625600851 | 0129 o | S 1250nl fahmfat 1) —— \FIX) X)X | L
H62Speo2 Tt | v L v S el et 7 — P L DK VAN
JedeBood sy | | 2i40] S lasoal gl fld| £ A3 | X| AL I I P

g 4 . . ! o ,

JCACBOO RBTL | G = A A U2 I D R P R 4 D4 I O
JbAsBoogd S2 | M jade] S | v |l — 43I X X R,
RSB d TA | v | v | S | S I s 71 R 4 N R . - L T O D =

J625B001 S [ v 1250 S |Lasp.! VQLAL”‘L« yo| — 1 { X e &

lbAsBooqG 77/ i " 54 AR I 4 Mot = IR TR T 7GR A - T N I =

256009 S 2 v 255l S A o e N4 XU e g_iﬂ_ﬂi;i B

(62 SBOOGT 2 O I =0 DTN 7 D ) I O Y4 I Y I
e [N, F— e SR N [ — M,,r——-—'—‘“
'[ - T - i o IR D L D A A R A S :M PSS o
I R _ e e I I O O

. o 72 T T N N N NSEUTL
RN ST TRy E T TR /baf{i?‘ ntc‘em:n “"{‘_? _7} [ Fadunt N8 j‘:%f 3/‘},- {ELUQPUISHIER o MECEWER, e o
vatin SZZZ(;, A"‘/ “’l?:sit'-’“ PRINIED (,» V{r’ ‘ ﬂu, S Tn&c"j“‘ PLURIED, TIME [ PRINGED. TIME

UHE AT (= & ,,)g; J 720 | cowenns. ST/ { ] / U5 lcumernv, COMPAY

Mi Dok OF SHIPMUH ‘_qééli‘géy CUMMERNTS, _QQ!'»{)LJML/ eccll coplec — _ -

GUIPKENT 1O J& .ﬂ]g.D ol - f e e

Lt lcw!l‘ . —_ [J('w*’f\ &VW T_Lﬂ(\.{ f C‘A[_,,_ S

I I S

R~ ATA TIICAL UAIA RECEIVED BY (MIUALS/OATE)

EHLMOUN S



HEARTLAND ESI SVOA 23 HESI94.1

SAMPLE RESULT VERIFICATION
SEMIVOLATILE ORGANIC FRACTION

1. Were the sample results reported within the calibration range? C

Yes i
2. Were the percent moistures reported? @No NR
3. Were the data reported on a dry weight basis? Yes jNo NR

4, Did the GC/MS RIC and TIC exhibit interferences, off scale peaks or elevated

paseline? | ovet B~ PeCioaitgrome of fau dadR™

5. Did the data contain elevated detection limits that could not be accounted for?
Yes (No
6. Were any computational or transcription errors found? Yes@
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HEARTLAND ESI GC HESI%.1

MULTI-MEDIA PESTICIDE/AROCLOR FRACTION

SAMPLE RESULT VERIFICATION

i. Were the sample results reported within the calibration range (YES/NQO)? YES

I

Was the percent moisture reported for all soil samples (YES/NO/NA)?  YES
3. Was the data reported on a dry weight basis (YES/NO/NA)? YES

4. Did the GC chromatograms exhibit interferences, off scale peaks or elevated baseline
(YES/NO)? Chromatograms were not included

5 Did the data contain elevated detection limits that could not be verified (YES/NO)YINO
6. Were any computational or transcription errors found (YES/NO)? NO
Specific Comments:
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: NBCKO08

Date: January 6. 2000

Client Name: Ensafe

Project/Site Name: Charleston Zone K

Date Sampled: November 18, 1999

Number of Samples: 20) Non-Aqueous Sample(s) with 0 MS/MSD(s)
1 Aqueous Sample(s) with 0 MS/MSD(s)

Laboratory: Savannah Laboratories

Validation Guidance: National Functional Guidelines for Organic and Inorganic Data,
February, 1994

QA/QC Level: DQO Level III

Method(s) Utilized: SWg46 Third Edition

Analytical Fractions: Volatiles, Semivolatiles and Metals

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra. chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives, Form s for MS/MSD samples or spreadsheets

are not annotated.

The release of this Data Validation Report is authorized by the following signature:

ﬁ,a_...} G- gf;‘%o-u-— 7430,
faul B Humburg, Présfdent Date

4127 Plaza 34 South « St Charles, MO 63304
(£36) 936-1332 « Fax (636) 936-1335



SDG# NBCKO8

Samples and Fractions Reviewed

Sample identifications Anatytical Fractions
ENSAFE 1D MATRIX VDA | SVOA MET
1635B0O1101 SOIL X
163SBO1102 SOIL X
163SBO 1401 SOIL X
163SB01402 SOIL X
163SBO 1501 SOIL X
1635801502 SOIL X
1658801601 SOIL X
1638801602 SOIL X
{645B01301 SOIL X X
1645B80250) SOIL X X
1648802502 SOIL X X
1645B0260]1 SOIL X X
164SB02602 SOIL X X
164SB02701 SOIL X X
164SB02702 SOIL X X
164SB0280] SOIL X X
164CB02801 SOIL X X
164SB02802 SOIL X X
164SB0290 | SOIL X X
164TB0290! WATER X
1645B02902 SOIL X X

Total Billable Samples (Water/Soil) P i1200 119 0 1

VOA= Volatiles
SVOA= Semivolatiles
MET= Mzials



DATA ASSESSMENT NARRATIVES

001



DATA ASSESSMENT NARRATIVE

VOLATILE ORGANICS

General

The organic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding umes, blank
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results,
calibration results and internal standard areas. This report was prepared in compliance relative
to the analytical and deliverable requirements specified 1n the SW-846 Method 8260; the
National Functional Guidelines for Organic Data Validation, 1994, and DQO Level III
requirements. All comments made within this report should be considered when examining
the analytical results. Please refer the specific findings found in each category to the Summary

of Data Qualification table.

SDG # NBCKO08

A validation was performed on the Volatile Data from SDG NBCKO0&. The data was evaluated
based on the following parameters:

* . Data Completeness
. Holding Times
* . GC/MS Tuning
» Calibration
. Blanks
* . Surrogate Recoveries
* \ Matrix Spike/Matrix Spike Duplicates
* . Field Duplicates
* » [nternal Standard Performance
* N Compound Ideni:fication
* i Compound Quantitation

* - All criteria were met for this parameter.
Calibrations

The continuing calibration analyzed on 11/30/99 exhibited a non compliant %D for one
compound greater than 50%, but less than 90%. For the samples and compound listed below.
qualify the non detect results as estimated (UJ).

All samples vinyl acetate (76.0%)
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Blanks

Blank ID

164EBO3001
164FB03001
164DB03001

Sample ID

1645B01501
1645B02701
1645B02901

Compound

acewone
acetone
acetone

Compound

acetone

Data Assessment Narrative

Page - 2
Yolatiles

Action Limit (10X)

280
250

Qualifier

CRQL

Assoc. Blank

164EB03001

0

e
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GLOSSARY OF DATA QUALIFIERS
QUALIFICATION CODES
U = Not detected
J = [Esumated value
UJ = Reported Quantitation limit is qualified as estimated
UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL = The sample result for the blank contaminant is less than the sample
CRQL and is less than 35X (10X for common laboratory contaminants)
the method blank value. The sample result for the blank contaminant 18
rejected and the CRQL for that compound is reported.

U = The sample result for the blank contaminant is greater than the sample
CRQL and is less than 5X (10X for common laboratory contaminants})
the method blank value. The sample result for the blank contaminant is
qualified as non detected at the compound value reported.

No Action = The sample result for the blank contaminant is greater than the sample

CRQL and is greater than 5X (10X for common laboratory
contaminants) the method blank value. The sample resuit for the blank
contaminant 1s not qualified with any blank qualifiers.
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SUMMARY OF DATA QUALIFICATIONS
SAMPLE ID

COMPOUND ID DL QL
164SB0O1501 acetone +J CRQL
1645B02701
164SB02901

DL denotes the Form [ qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm
+ in the DL columm denotes a positive result

- in the DL column denotes a non detect result

g
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DATA ASSESSMENT NARRATIVE

SEMIVOLATILE ORGANICS

General

The organic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results,
calibration results and internal standard areas. This report was prepared in compliance relative
to the analytical and deliverable requirements specified in the SW-846 Method 8270; the
National Functional Guidelines for Organic Data Validation, 1994, and DQO Level 11
requirements. All comments made within this report should be considered when examining the
analytical results. Please refer the specific findings found in each category to the Summary of

Data Qualification table.

SDG # NBCK08

A validation was performed on the Semivolatile Data from SDG NBCKO08. The data was
evaluated based on the following parameters:

* . Data Completeness
* . Holding Times
* . GC/MS Tuning
* . Calibration
. Blanks
* . Surrogate Recoveries
* . Matrix Spike/Martrix Spike Duplicates
* . Field Duplicates
* . Internal Standard Performance
* . Compound Identification
* . Compound Quantitation

* - All criteria were met for this parameter.

Blanks

Blank ID Compound Conc. Action Limit (SX)
1129D-DMB benzyl(g,h.i)perylene 60 300

Sampie ID Compound Conc. Qualifier Assoc. Blank
163SB01601 benzyl(g.h,i)perylene 60JB CRQL 1129D-DMB

<D
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GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

J = Estimated value

UJ = Reported Quantitation limit is qualified as estimated
UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL = The sample result for the blank contaminant is iess than the sample
CROQL and is less than 5X (10X for common laboratory contaminants)
the method blank value. The sample result for the blank contaminant is
rejected and the CRQL for that compound is reported.

U = The sample result for the blank contaminant 1s greater than the sampie
CROQL and is less than 5X (10X for common laboratory contaminants)
the method blank value. The sample result for the blank contaminant is
qualified as non detected at the compound value reported.

No Action = The sample result for the blank contaminant is greater than the sample
CRQL and is greater than 53X (10X for common laboratory
contaminants) the method blank value. The sample result for the biank
contaminant is not qualified with any blank qualifiers.
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SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID COMPOUND ID DL QL

1635SB01601 benzyl{g,h.i)perylene IB CRQL

DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result

- in the DL column denotes a non detect result
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DATA ASSESSMENT NARRATIVE
METALS

General

The inorganic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, martrix spike and LCS recoveries, matrix duplicates and calibration results. This
report was prepared in compliance relative to the analytical and deliverable requirements specified
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994,
and DQO Level III requirements. All comments made within this report should be considered
when examining the analytical results. Please refer the specific findings found in each category to
the Summary of Data Qualification table.

SDGs # NBCKO8

A validation was performed on the Metals for soils Data from SDG BNCKO08. The data was
evaluated based on the following parameters.
* Data Completeness
Holding Times
Calibrations
Blanks
Interferences
Matrix Spike Recovery
Matrix Duplicates
Field Duplicates
Laboratory Control Samples
Serial Dilutions

*
*

® X K * £ x

* - All criteria were met for this parameter.
Preparation and Field Blanks

The preparation and calibration blanks exhibited contamination for the following elements,

Elements Coug. amples affected

Aluminum 291 mg/kg no impact

Calcium 1.74 mg/kg  no impact

Iron 245 mg/kg no impact

Potassium 2.7 mg/kg no impact

Sodum 13.6 mg/kg  all soil samples below 68.0 mg/kg
Zinc 0.65 mg/kg  no impact

Tin 1.62 mg/kg  all soil samples below 8.1 mg/kg
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The USEPA requires that all sample values below five times the preparation or calibration
blank contamination be qualified as non-detect, “U™.

All sample results left with a “B™ qualifier after all other qualifications, will be

qualified with a “J” qualifier in place of the "B”. Value is below the CRDL but greater
than the IDL.
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SUMMARY OF DATA QUALIFICATIONS

Sample ID Analyte DL QL
all soil samples below 68.0 mg/kg Na. + U
all soil samples below 8.1 mg/kg Sn.

all “B” results all analytes B J
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APPENDIX C

RFI Figure 2.7,
Shallow Groundwater Potentiometric Contours
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APPENDIX D

SWMU 164 Groundwater Probe Locations







APPENDIXE

Responses to SCDHEC Comments




Comments and Responses on the Zone K RFI Report Revision No. 0
June 11, 1999

Comment 11. Page 10.4.26, SWMU 164 (Susan Byrd)

The soil to air cross media transport states that no VOCs were detected in surface soils
and therefore, the air migration pathway is considered insignificant. Table 10.4.1
indicates that only the duplicate sample was analyzed for VOCs. The significance of the
soil to air migration is not known since VOC analysis was not performed on the soil
samples. Please revise the text accordingly.

CH2M-Jones Response:

Ensafe collected soil samples as part of their RFI Addendum field activities in November
1999-January 2000. Seventeen soil samples were collected at the site and analyzed for VOCs
in 1999. The results are reported in this RFl Addendum (Section 3.0}. No VOCs were
detected in surface or subsurface soil.

Comment 22. Section 10.4, SWMU 164 (Paul Bergstrand)

The paint shop portion of this SWMU has not been addressed. Samples for paint
constituents and volatiles are necessary to complete the RFI Report. Seven of nine surface
soil samples were positive for Diesel Range Organics (DRO). Second round soil samples
did not analyze for DRO. Additional samples for DRO constituents are necessary to
complete the RFI Report.

The inorganic samples were apparently collected from along the road and not in the ditch
where blasting materials would accumulate. Additional samples for inorganics are
necessary to complete the RFI Report.

The AST, which reported to have numerous stains, was not investigated. If an
investigation was conducted by the Storage Tank Program, please reference the report in
the text and submit a copy of the report to this office. If an investigation was not
completed additional samples for petroleum constituents is necessary to complete the RFI
Report.

None of the surficial or subsurface soil samples were analyzed for VOCs. Additional
samples for paint constituents and volatiles are necessary to complete the RFI Report.

There were no monitoring wells installed at this SWMU. Additional monitoring wells
sampled for the parameters discussed above may be necessary to complete the RFI
Report.



CH2M-Jones Response: According to page 2-17 of the approved Zone K RFI Work
Plan Addendum (CH2M HILL-Jones, 2000}, the task team agreed in the September 6, 2000
scoping meeting that additional soil and groundwater sample locations were not required to
investigate potential soil and groundwater contaminants associated with SWMU 164,
including additional investigation in the stormwater ditch area along Avenue C or the
former aboveground storage tank area. Further rationales for no further investigation or
action specific to the above comument are offered below.

The RFA identified only the blasting operation as having a potential for release of
contamination. The painting area was evaluated and found to have low potential for impact
to soil or groundwater due to the enclosed booth, intact floor, and roof ventilation, and since
waste paint was stored in the satellite accumulation area (SAA). VOCs (see response to
comment 11 above) and SVOCs, were analyzed from the samples collected around the SAA
and fuel tank areas. Though some PAHs including BEQs were detected in soil, no results
exceeded screening criteria.

The area of the former AST was tested for VOC’s and SVOC's as discussed in the above
paragraph. The tank was removed and closure approved by the SCDHEC as presented in
this RFI addendum (Section 4.0).

A number of additional soil samples were collected in drainage areas around Building 2556.
The results are presented in this RFl addendum (Section 3). Only aluminum, arsenic,
thallium, and BEQs were detected above screening levels as discussed in Sections 3 and 4 of
this RFI addendum.

The soil data collected indicate the soil-to-groundwater pathway is absent at SWMU 164.
Results of VOCs, SVOCs, pesticide/PCBs, gasoline/diesel, and metals tests are available
from nearby grid wells and groundwater points as discussed in response to comment 13 on
the work plan addendum (next page). No chemicals except aluminum, arsenic, thallium,
and BEQs were detected above screening levels as discussed in Sections 3 and 4 of this RFI
addendum.



Comments and Responses on the Final Zone K RFI Work Plan
Addendum Revision No.0 November 16, 1999

Comment 12: Figure 2.4

This figure does not indicate the groundwater flow direction. Please revise the figure for
the report.

CH2M-]Jones Response: A potentiometric map showing groundwater elevation
contours and groundwater flow direction is provided in this RFI addendum (Appendix C).
The interpreted groundwater flow direction at SWMU 164 is from northwest to southeast.

Comment 13: Page 2.4.4, Section 2.4.2 Data Gaps, Groundwater, lines 22-23,

The text states that the decision to install monitoring wells will be made on the results of
the pending soil investigation. Please explain the rational to justify this line of thought.
Monitoring wells will be needed before soil analytical results are received to characterize
the groundwater at this site. The Navy must also determine site-specific groundwater
flow directions to properly characterize the site.

CH2M:-Jones Response: According to page 2-17 of the approved Zone K RFI Work
Plan Addendum (CH2M HILL-Jones, 2000), the task team agreed in the September 6, 2000
scoping meeting that additional soil and groundwater sample locations were not required to
investigate potential soil and groundwater contaminants associated with SWMU 164, -
including additional investigation in the stormwater ditch area along Avenue C or the
former aboveground storage tank area. Further rationale for no further investigation or
action specific to the above comment are offered below.

There were no contaminants detected above screening levels in six rounds of groundwater
samples collected from grid well GDKGW002, which is located approximately 130 feet
downgradient of SWMU 164. Five rounds were sampled for metals, four for
pesticides/PCBs and 5VOCs, three for VOCs, and one for gasoline/diesel. In addition, there
were no VOCs detected in the groundwater samples collected from the shallow portion of
the surficial aquifer at the direct push technology (DPT) points 166GP018 and 166GP072,
which are located approximately 50 feet sidegradient of building 2556 and 110 feet
downgradient of the SAA, respectively. Metals were not detected above their respective
MCLs in the filtered sample from 166GP018. Chlorinated solvents were not detected above
the method detection limit in the groundwater sample collected from the deep monitoring
well, 166GW22D, located on the SWMU 164 site 25 feet west of building 2556. Finally, see
response to comment 12 above concerning the flow direction of groundwater.
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