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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 Genera] 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: 
T11e data presented in the original RF! report and RF/ report addendum (RFIRA) as well as 
the additional discussion presmted 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 tire RFIRA (Oto 1 ft bis for surface soil samples and 3 to 5 ft bis for subsurface 
soil samples). 

SCDHEC Sgecific Comment 2: 

Page 3-3, Section 3.1.1 
The text cites an evaluation criteria saying th.at 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 logi.cally identical. 11ie 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 inconsistency 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 

Response To Comments, RFI Report Addendum for SWMU 164, Zone K 
Rationale For No Further Action 

Charle>ton Naval Complex Annex 
Revision 0, Dated June 2001 

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 thallium 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~ 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 K164SB002. 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 164SB002Tl and T2 dearly 
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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Response To Comments, RFI Report Addendum for SWMU 164, Zone K 
Rationale For No Further Action 

Charleltoo Naval Complex Annex 
Revision 0, Dated 2001 

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 genera11y a1lowed by Region 4 EPA. TI1ere 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 SWMU 164, the weight of evidence 
clearly supports the conclusion that arsenic is not a soil COPC or CDC at SWMU 164 (i.e., 
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: 

• 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. 
Again, the weight of evidence suggests that the arsenic in the drainage ditch is venJ 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 originafly identified in the RFI work 
completed by the Nm.n.J/E.nSafe 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 milligrams per kilogram (mg/kg), respectively. 

The nwst likely source of the arsenic in these background samples, as well as at boring 
K164SB002, 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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Response T<:> Comm<ents, RF! Report Addendum (or SWMU 164, Zone K 
Rationale For No Further Acoon 

Charleston Naval 
Rl!'VlsionO, 

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 164SB002T2 is 
reported at 38.5 mg/kg while the soil-to-groundwater soil screening level is reported to be 
14.S mg/kg. So, 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 dearly not supported by the arsenic values reported and should be 
removed. 

CH2M-Jones Response 6: 
As discussed in the Response to SCDHEC Comment 5, there are no data that suggest tltat 
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 164SB002 originated from activities at 
SWMU 164. 

In considering whether arsenic in soil is a potential threat to groundwater, not only at this 
location in the drainage ditch adjacent to SWMU 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 [µg/LJ) in all of tire groundwater sampling cunducted at the 
Annex. Arsenic has been below detectable levels in all other groundwater samples 
analyzed at the Annex. 

An overall 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 Overview 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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Response To Comments. RFI Report Addendum for SWMU 164, Zone K 
Rationale For No Further Action 

Charleston Naval Complex Annex 
RevLSion 0, Da!ed June 2001 

In this memorandum, it was noted tlmt research had demonstrated that arsenic exhibits 
unique 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 concentratious 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 main 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 ORP 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 Jess than 4 µg/L. (See Table 1 attached). The single detection of 
arsenic was at a concentration of 1.8 µg/L (JJ. 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 groundwater is not occurring. 

In summary, CH2M-Jones does not believe any farther effort to assess arsenic in soil or 
groundwater is warranted at SWMU 164for 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 
164SB002 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 tlze 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 Charleston Naval Complex: Annex 
Response to Comments, RF! Report Addendum, SWMU 164, Zone K (Revision OJ 

Result MCL 
Station Sample Date (µg/L) Qualifier (µg/L) 

K166GWD01 166GWD0101 01/03/1997 1.7 u 50 

166GW00102 04/18/1997 3.0 u 
166GW00103 07/23/1997 2.8 UJ 
166GW00104 10/22/1997 1.8 UJ 

161GW00101 01/0311997 1.7 u 
161GW00102 04/18/1997 3.0 u 
161GW00103 07/25/1997 2.8 u 
161GW00104 10/2211997 1.8 UJ 

162GW00102 04/17/1997 3.0 u 
162GW00101 01/06/1997 1.7 u 
162GW00103 07124/1997 2.8 u 
162GW00104 10/20/1997 1.8 UJ 

162GW00105 12107/1999 3.3 u 

K162GW002 162GW00201 01/0211997 1.7 u 50 

162GW00202 04/17/1997 3.0 u 
162GW00203 07/2411997 2.8 u 
162GW00204 10/20/1997 1.8 UJ 

162GW00205 12/07/1999 3.3 u 

K163GW001 163GW00101 01/03/1997 1.8 J 50 
163GW00102 04/17/1997 3.0 u 
163GW00103 07/28/1997 2.8 w 
163GW00104 10/2311997 1.8 w 
696GW00101 12106/1999 3.3 u 

K696GW002 696GW00201 12/06/1999 3.3 u 50 

K696GW003 696GW00301 12/06/1999 3.3 u 50 

K698GW001 698GW00101 01/06/1997 2.0 u 50 

698GW00102 04/18/1997 3.0 u 
698GW00103 07/25/1997 2.8 u 
698GW00104 10/23/1997 1 8 UJ 
698GW00105 12/07/1999 3.3 u 

K698GW002 698GW00201 12107/1999 3.3 u 50 

KGDKGW001 GDKGW00104 10/21/1997 1.8 UJ 50 

GDKGW00101 01/02/1997 1.7 u 
GDKGW00102 0411611997 3.0 u 
GDKGW00103a 07/29/1997 2.8 UJ 

KGDKGW002 GDKGW00201 01/06/1997 1.7 u 50 

GDKGW00202 04/16/1997 3.0 u 
GDKGW00203b 07/29/1997 2.8 UJ 
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TABLE 1 
Arsenic Results for Groundwaler Moniloring Wells in the Charleslon Navar Complex Annex 
Response to Comments, RFI Report Addendum, SWMU 164, Zone K (Revision O) 

Result MCL 
Station Sample Date (pg/L) Qualifier (pg/L) 

KGDKGW002 GDKGW00204 1012111997 1.8 UJ 50 

GDKGW00205 12/07/1999 3.3 u 
K166GWTM1 166GWTM1T1 10/07/1999 3.3 u 50 

166GWTM1T2 12/15/1999 3.3 u 
K166GWTM2 166GWTM2T1 10/0711999 3.3 u 50 

166GWTM2T2 12115/1999 3.3 u 
K166GWTM3 166GWTM3T1 10/07/1999 3.3 u 50 

K166GWPWB 166GWPWBT2 12/16/1999 3.3 u 

K166GWTM4 166GWTM4T1 10/0711999 3.3 u 50 

166GWTM4T2 12/15/1999 3.3 u 
K166GWTM3 166GWTM3T2 12/1511999 3.3 u 50 

K166GWIN1 166GWIN1T1 10/08/1999 3.3 u 50 

K166GWIN2 166GWIN2T1 10/08/1999 3.3 u 50 

K166GWIN4 166GWIN4T1 10/08/1999 3.3 u 50 

K166GWPWA 166GWPWAT1 10/07/1999 3.3 u 50 

166GWPWAT2 12/16/1999 3.3 u 
K166GWPWB 166GWPWBT1 10/06/1999 3.3 u 50 

K166GWIN3 166GWIN3T1 10/08/1999 3.3 u 50 

K166GW16D 166GW16DT1 10/08/1999 3.3 u 50 

K166GW10D 166GW10DT1 10/07/1999 3.3 u 50 

All unlls are presented in micrograms per liter (µg/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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REVISION 0 
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1 1.0 Introduction 

2 In 1993, Naval Base (NA VBASE) Charleston was added to the list of bases scheduled for 

3 closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates 

4 closure and transition of property to the conununity. The Charleston Naval Complex (CNC) 

5 was formed as a result of the dis-establishment of the Charleston Naval Shipyard and 

6 NAVBASE on April 1, 1996. 

7 Corrective Action (CA) activities are being conducted under the Resource Conservation and 

8 Recovery Act (RCRA) with the South Carolina Department of Health and Environmental 

9 Control (SCDHEC) as the lead agency for CA activities at the CNC. All RCRA CA activities 

10 are performed in accordance with the Final Permit (Perm.it No. SCO 170 022 560). 

11 In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation 

12 and remediation services at the CNC. This submittal has been prepared by CH2M-Jones to 

13 complete the RCRA Facility Investigation (RFI) for Solid Waste Management Unit (SWMU) 

14 164 in Zone K of the CNC Annex. The site is recommended for No Further Action (NFA). 

15 Figure 1-1 illustrates the location of Zone K, in the Naval Annex within the CNC. 

t6 1.1 Background 
17 SWMU 164 consists of an abrasive sandblasting booth formerly located in Building 2556 at 

18 the Naval Annex. Figure 1-2 presents an aerial photograph of SWMU 164. Building 2556 

19 was constructed in 1983 and used to refurbish and store mines. Various types of equipment 

20 were also sandblasted to remove paint. The east side of the building housed the 

21 sandblasting booth and a tool shed, which was once used as a drying booth (RFI Figure 

22 10.4.1). The building's west side was used for mine storage. Mine refurbishing continued at 

23 Building 2556 until 1993. \\!hen the concrete floor in the building was inspected on March 9, 

24 1999, it was in good condition and no cracks were observed. It has been reported that the 

25 former blasting booth was near (i.e., within 35 feet of) the exterior doors, thus soil near the 

26 doors may have been impacted. 

27 A new blasting booth was installed around 1986 on the site of the former blasting booth, 

28 and was comprised of a metal structure on the concrete floor. The booth was installed with 

29 a metal grate in the floor to recover abrasive blast media for reuse using a negative pressure 

30 system. During operations, exhaust air from the booth, which contained airborne blast 

31 media, entered a cyclone separator where particulate matter was removed. However, 
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1 fugitive airborne particulate, including lead and cadmium particulate, may have been 

2 emitted from this system. Because an exterior bay door was approximately 35 feet from the 

3 booth, dust that was noted outside the booth may have migrated from the building and 

4 impacted the surrounding soil. An aboveground storage tank (AST) containing fuel oil was 

5 also located at the northwest comer of Building 2556. Stains observed on the ground during 

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

7 Materials of concern identified in the Final Zone K RFI Report Work Plan Addendum for 

8 SWMU 164 (EnSafe Inc. [EnSafe], 1999b) were metals, polycyclic aromatic hydrocarbons 

9 (PAHs), and petroleum products. To fulfill confirmatory sampling investigation (CSI) 

10 objectives, soil was sampled in accordance with the final RFI Work Plan, and as described 

11 in Section 3.0 of this RFI Addendum, to confirm whether any conta:rnlnation resulted from 

12 onsite activities at SWMU 164. Groundwater was not sampled in this investigation. 

n 1.2 Purpose of the RFI Addendum 
14 This report provides information about SWMU 164 that documents the conclusions from 

15 the RFI report, provides the results of significant additional sampling performed after the 

16 RFI report, and supports the recommendation of NFA for SWMU 164. 

17 Prior to changing the status of any site to NFA in the CNC RCRA CA permit, the BRAC 

18 Cleanup Team (BCT) agreed that the following issues should be considered: 

19 • Status of the RFI 

20 • Presence of metals (inorganics) in groundwater 

21 • PotentiaJ linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 

22 • Potential linkage to Area of Concern (AOC) 699, Investigated Storm Sewers at the CNC 

23 • Potential linkage of AOC 504, Investigated Railroad Lines at the CNC 

24 • Potential linkage to surface water bodies (Zone J) 

25 • Potential contamination associated with oil/water separators (OWSs) 

26 • Relevance or need for land use controls at the site 

27 Information regarding these issues is provided in this RFI Addendum to expedite 

28 evaluation of closure of the site. 

29 Provided that the information presented in this addendum is adequate to address these site 

30 closeout items, it is expected that the BCT will concur that NFA is appropriate for the site. 

31 At that time, a Statement of Basis will be prepared that will be available for public comment 
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1 in accordance with SCDHEC policy. This will al1ow for public participation in the final 

2 remedy selection. 

3 1.3 Report Organization 
4 This RFI Addendum consists of the following sections, including this introductory section: 

5 1.0 Introduction Presents the purpose of the report and background information relating 

6 to the RFJ Addendum. 

7 2.0 Summary of RFI Conclusions for SWMU 164 - Summarizes the conclusions from the 

8 RFl investigations and risk evaluations for SW:MU 164. 

9 3.0 Summary of Additional Information- Summarizes information collected after 

10 completion of the RFI report. 

11 4.0 COPCJCOC Refinement-Provides further evaluation results of aluminum, arsenic, 

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

13 5.0 Summary of Information Related to Site Closeout Issues-Discusses the various site 

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

15 6.0 Recommendations-Provides recommendations for proceeding with site closure. 

16 7.0 References- Lists the references used in this document. 

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

18 Appendix B contains validation reports from the data from sampling subsequent to the RFI 

19 report. 

20 Appendix C contains RFI Figure 2.7, Shallow Groundwater Potentiometric Contours. 

21 Appendix D contains a figure depicting the groundwater probe locations for SWMU 164. 

22 Appendix E contains responses to SCDHEC comments. 

23 All tables and figures appear at the end of their respective sections. 
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1 2.0 Summary of RFI Conclusions for SWMU 164 

2 This section sununarizes the results and conclusions from the soil investigations conducted 

3 in the area of Building 2556, and which were reported in the Zone K RF! Report (EnSafe, 

4 l 999a). Figure 2-1 presents the site features and RFI sample locations. The figure includes 

5 details of the approximate location of the sandblaster and doors in the building, as well as 

6 drainage features around the building. 

7 Initially, soil borings were collected and analyzed from six surface and subsurface soil 

8 sample locations (K164SB001, Kl64SB002, Kl64SB003, K164SB004, K164SB005, and 

9 K164SB006). An additional three surface and subsurface soil samples (K164SB007, 

10 K164SB008, and K164SB009) were collected to determine if there was any impact from the 

11 storage building to surrounding soil. The outcome of the screening analytical results from 

12 the first sampling event were compared to U.S. Environmental Protection Agency (EPA) 

13 Region III risk-based concentrations (RBCs) Oune 1996), revealing the need for a second soil 

14 sampling event to delineate the extent of contamination. 

15 Five additional soil borings (K164SB010, K164SB011, K164SB0012, K164SB013, and 

16 Kl64SB014) were sampled. Tirree of the additional soil borings were sampled to define the 

17 extent of the arsenic detection at K164SB002. The other two soil borings were associated 

18 with the semi volatile organic compound (SVOC) detections at K164SB004. Soil test data and 

19 conclusions concerning contamination and risk results were presented in the Zane K RFI 

20 Report. Conclusions from the RFI report are sununarized below. A further evaluation of 

21 COCs is provided in Section 4.0 of this addendum. 

22 2.1 Surface Soil 
23 The nature of contamination section (10.4.2), concludes that no volatile organic compounds 

24 (VOCs), dioxin (TEQ}, TPH-DRO, or pesticide/polychlorinated biphenyl (PCB) chemicals 

25 were detected above the EPA Region III residential RBCs or soil screening levels (SSLs) for 

26 surface soil. The RFI reported that three samp1es exceeded the benzo(a)pyrene equivalent 

27 (BEQ) residential RBC, and six samples exceeded the residentia1 RBC, SSL, and background 

28 reference concentration (BRC) for arsenic. No other organics or inorganics exceeded 

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

30 The fate and transport section of the RPI Report (10.4.3) notes the only exceedances of SSLs 

31 (dilution attenuation factor [DAFl = 10} were limited to one of benzo(a)anthracene and two 
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1 of arsenic, both in surface soil. Thus, the report concludes that the soil-to-groundwater 

2 pathway is not significant. No VOCs were detected in surface soil samples, and as a result, 

3 the soil-to-air migration pathway is not significant at SWMU 164. 

4 The human health risk assessment (HHRA) section (10.4.4) concludes that BEQs and arsenic 

5 were chemicals of potential concern (COPCs) in surface soil. A Wilcoxon rank sum test 

6 analysis presented aluminum as a COPC based on a BRC comparison. Benzo(a)pyrene, 

7 aluminum, and arsenic were identified as (surface) soil pathway COCs for future residents; 

8 benzo(a)pyrene and arsenic were identified as COCs for site workers (industrial land use 

9 scenario). 

10 2.2 Subsurface Soil 
11 The nature of contamination section (10.4.2), concludes that no SVOCs, TPH-DRO, or 

12 inorganic chemicals were detected above the appropriate SSLs or BRCs for subsurface soil. 

13 The fate and transport section (10.4.3) notes that there were no exceedances of SSLs in 

14 subsurface soil and no VOCs were detected in surface soil samples collected at SWMU 164, 

15 thus the soil-to-groundwater and soil-to-air migration pathways are not significant. No 

16 COPCs were identified for subsurface soil. 

17 2.3 Groundwater 
18 No groundwater samples were collected at SWMU 164 during the original RFI activities. 
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1 3.0 Summary of Additional Information 

2 This section sununarizes the results and conclusions from the additional RFI investigations 

3 planned and performed by EnSafe based on the Final Zone K RFI Report Work Plan 

4 Addendum (EnSafe, 1999b). These results have not yet been formally presented to SCDHEC. 

5 During 1999 and 2000, field activities were conducted subsequent to the RFI Report. 

6 According to the Final Zone K RFI Report Work Plan Addendum, soil data gaps were identified 

7 and soil samples were collected to perform the following tasks: 

8 • Conduct SPLP tests for metals and svoes 

9 • Define the extent of BEQs and arsenic in surface soil 

10 • Investigate potential voes associated with the former satellite accumulation area (SAA) 

11 • Delineate potential VOC or SVOC impacts from the AST 

12 • Investigate potential voe and metal contammation via runoff into the drainage ditch 

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

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

15 3.1 Soil Sampling and Analysis 
16 During the additional investigations at SWMU 164, soil samples were collected at 26 

17 locations, as shown in Figure 3-1. Samples were analyzed for metals from surface and 

18 subsurface depths at 15 locations. Of these samples, synthetic precipitation leaching 

19 procedure (SPLP) metals tests were also run on three surface and four subsurface samples. 

20 Samples were analyzed for VOCs from surface and subsurface depths at eight locations, 

21 and for SVOCs at 11 locations. One surface sample was analyzed for SPLP SVOCs. Samples 

22 and corresponding analyses are summarized in Table 3-1. 

23 Original RFl sample stations K164SB001, K164SB002, K164SB004, K164SB005, and 

24 K164SB006 were resampled during the additional investigation, and new soil sample 

25 stations (K164SB015 through K164SB035) were sampled. Locations of stations at which 

26 additional soil samples were collected are shown in Figure 3-1. Tables 3-2 through 3-5 

27 present summary results of the detected analytes from these additional investigations for 

28 surface and subsurface soil. 
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1 These tables show all detections and compare them to the appropriate screening criteria as 

2 follows: 

3 • The criteria for surface soil are EPA Region III residential RBCs, SSLs (DAF= 10), and 

4 BRCs (Zone K, CNC Annex background). 

5 • The criteria for subsurface soil are SSLs (DAF=lO) and BRCs (Zone K, CNC Annex 

6 background). 

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

8 the table. Appendix A provides the detailed analytical data. 

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

10 these exceedances is provided in Section 4.0. 

11 3.1.1 Aluminum 
12 No surface sample result exceeded the greater of the RBC1 or BRC2 for aluminum. The 

13 aluminum concentrations in two subsurface sample locations (K164SB016: 12,600 

14 milligrams per kilogram [mg/kg} and K164SB023: 12,200 mg/kg) exceeded the subsurface 

15 soil estimated BRC value of 10,500 mg/kg. No generic SSL3 for aluminum is listed in the 

16 EPA Soil Screening Guidance (1996). 

17 3.1.2 Arsenic 
18 Figure 3--2 shows the results of all samples tested for arsenic {RFI and additional tests). 

19 Higher concentrations of arsenic were detected in the southeast comer of SWMU 164 (at the 

20 intersection of Sixth Street and Avenue C) in both the upper and lower intervals sampled 

21 than elsewhere on the site. In this area, four surface sample locations had detectable levels 

22 of arsenic (K16458002: 21.9 mg/kg, K164SB017: 3.4 mg/kg, K164SB018: 18.5 mg/kg, and 

23 K164SB022: 7.2 mg/kg). No surface sample result exceeded the greater of the RBC4 or BRC5 

24 for arsenic in surface soil. 

25 One subsurface sample location (K164SB002: 38.5 mg/kg) reported arsenic concentrations 

26 above the SSL (DA~=lO) concentration (14.5 mg/kg) and BRC screening criteria (1.98 

27 mg/kg). 

1 Residential RBCs were obtained from 1he EPA Region Ill, RBC Tables, October 5, 2000 

2 Zone K RF/ Report, Section 5 - Data Evaluation and Background 

3 Generic soil-to-groundwater SSLs (OAF 10) are from EPA Soil Screening Gwdance. Techrncal Background Document (Table A-1 ), 

EPA/540/R-951128, May 1996 

4 Residential RBGs were obtained from the EPA Region Ill, ABC Tables, OC1ober 5, 2000 

5 Zone K RFI Report. Section 5 - Dala Evaluation and Background 
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2 Five subsurface sample locations (K164SB021: 0.50) mg/kg6, K164SB022: 0.460) mg/kg, 

3 K164SB023: 0.520") mg/kg, K164SB024: 0.44U) mg/kg, and K164SB034: 0.57(J) mg/kg) 

4 reported thallium concentrations above the SSL (DAF 10) concentration (0.35 mg/kg). 

s 3.1.4 BEQs 
6 Figure 3-3 shows the results of all samples tested for BEQs (RFI and additional tests). Four 

7 1999 surface soil sample locations (K164SB004: 0.225 mg/k& K164SB029: 0.232 mg/kg, 

8 K164SB031: 0.252 mg/kg, and K164SB032: 0.404 mg/kg) reported BEQ concentrations above 

9 the BRC (0.088 mg/kg). The more recent analytical data reported lower instrument 

10 detection limits than previous RFI BEQ data, and used half of the reported detection limit 

11 value for non-detected PAHs. See Section 4.1.2 for further discussion. 

12 3.2 Groundwater 
13 No groundwater samples were collected at SWMU 164. 

14 3.3 Background Soil Sampling 
15 Recent sampling was conducted in 2001 by CH2M-Jones to characterize anthropogenic 

16 backgronnd levels for P AHs and arsenic in Zone K, CNC Annex. Six surface and three 

17 subsurface soil samples were coUected as part of this background sampling effort. The 

18 arsenic concentrations in the recent background surface soil ranged from 1 to 92 mg/kg, 

19 with a mean concentration of 18 mg/kg, and two times the mean of 36 mg/kg. In the 

20 subsurface soil, background concentrations ranged from <1 to 6 mg/kg, with a mean 

21 concentration of 2.3 mg/kg, and two times the mean of 4.6 mg/kg. 

22 The P AH samples had very few detections at low levels. The P AHs measured as BEQs in 

23 surface soil samples ranged from 0.041 to 0.050 mg/kg. with a mean concentration of 0.044 

24 mg/kg, and two times the mean of 0.088 mg/kg. There were no subsurface BEQ detections 

25 in the background samples. 

26 A preliminary summary of this data has been presented as separate technical memorandum 

27 to the BCT. 

6 J indicates that the chemical is detected at a coocentrat1on below the methOd detection limit; the concentration is not known. 
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Analytical Tests Completed 

Location voes SVOCs Metals SPLS Metals SPLPSVOCs 

164SB001a SS,SB SS,SB 

164SB002" b SS.SB SS,SB 

164SB004a SS,SB SS,SB 

164$800511 SB SB 

164S800611 SS,SB SS,SB 

164S8015 SS SS 

164SB016 SS,SB 

164SB017 SS,SB 

164SB018 SS,SB 

164SB019 SS,SB 

164$8020 SS,SB 

164SB021 SS,SB SS,S8 

164SB022 SS,SB 

164SB023 SS,SB 

164SB024 SS,SB 

164SB025 SS,SB SS.SB 

164S6026 SS,SB SS,SB 

164SB027 SS.SB SS,SB 

164SB028 SS.SB SS,SB 

164SB029 SS,SB SS.SB 

16486030 SS.SB SS.SB 

164SB031 SS,SB SS,SB 

164S6032 SS.SB SS,SB 

164S8033 SS,SB 

164SB034 SS,SB 

164S8035 SS,SB 

a This location was also sampled in 1996. 
b Napthalene and SPLP napthalene were analyzed on SS and SB samples. 

SS Surface soil sample 

SB Subsurface soil sample 
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TABLE3-2 
Additional Surface Soil Inorganic Analytical Results-Detections Only 
RFI Addendum, SWMU 164, Zone K. CNC Annex, Charleston Naval Complex 

Region Ill 
Residential 
Soil Rec• 

Parameter Location Concentration Units Qualifier {Hl=0.1) 

Aluminum K164SB001 8,030 mg/kg = 7,800 

Kl64SB002 9,410 = 
K164SB006 7,390 = 
K164SB015 5,430 -
K164SB016 9,580 = 
K164S8017 6,230 = 
K164SB018 7,260 = 
K164SB019 8,680 = 
K164SB020 7,010 = 
K164SB021 10,400 :::: 

K164SB022 7,560 ;;;;; 

K164SB023 4,970 = 
K164SB024 4,630 -
K164SB034 8,630 = 
K164SB035 6,910 = 

Antimony K164SB002 0.33 mg/kg J 3.1 

K164SB021 0.43 J 

K164SB022 0.48 J 

K164SB024 0.45 J 

K164SB034 0.38 J 

Arsenic K164SB001 1.6 mg/kg ;;;;; 0.43C 

K164SB002 21.9 = 
K164SB006 2.3 = 
K164SB015 1.5 = 
K164SB016 3 :;;; 

K164SB017 3.4 = 

K164SB018 18.5 :;;; 

K164SB019 1.2 

K164SB020 1.2 = 
K164SB021 1.4 :;: 

K164SB022 7.2 = 
K164SB023 1.6 = 
K164SB024 2.3 = 
K164SB034 1.5 = 
K164SB035 2.8 = 

Barium K164SB001 21.4 mg/kg = 550 

K164SB002 21.3 = 
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Soil-to-
Groundwater 

SSLb Surface Soil 
{DAF=10} BRC 

NL 11,200 

2.5 0.45 

14.5 35.9° 

800 25.6 
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TABLE3-2 
Additional Surface Soil Inorganic Analytical Results-Detections Only 
RF/ Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex 

Region Ill Soil-to-
Residential Groundwater 
Soil Rec• SSLb Surface Soil 

Parameter Location Concentration Units Qualifier {Hl=0.1) {DAF=10) BRC 
Barium K164SB006 15.1 mg/kg = 550 800 25.6 

K164SB015 12.8 = 
K164SB016 18.5 = 
K164SB017 19.9 = 
K164SB018 13.B = 
K164SB019 13.3 = 
K164SB020 8.5 = 
K164SB021 16.3 = 
K164SB022 14.5 = 
K164SB023 13.3 = 
K164SB024 17.5 = 
K164S8034 9.8 = 
K164SB035 10.3 = 

Beryllium K164SB001 0.07 mg/kg J 16 31.5 0.17 

K164$8002 0.16 J 

K164SB006 0.05 J 

K164SB015 0.12 J 

K164SB016 0.15 J 

K164SB017 0.47 = 
K164SB018 0.13 J 

K164SB019 0.05 J 

K164SB020 0.05 J 
K164SB021 0.17 J 

K164SB022 0.16 J 
K164SB023 0.17 J 
K164SB024 0.51 J 
K164$8034 0.16 J 

Cadmium K164S8001 1.1 mg/kg = 7.8 4 0.13 

K164SB002 1.4 = 
K164SB006 0.51 J 

K164SB015 2.1 = 
K164S8016 0.26 J 

K164SB017 0.19 J 

K164SB018 0.35 J 

K164SB021 0.24 J 

K164S8022 2.4 J 

K164SB023 0.13 J 

K164SB024 0.18 J 

K164SB034 0.06 J 
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TABLE3-2 
Additional Surface Soil Inorganic Analytical Results-Detections Only 
RF! Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex 

Region Hf Soll-to-
Residential Groundwater 
Soil Rec• SSLb Surface Soil 

Parameter Location Concentration Units Qualifier (Hl:0.1} {DAF=10} BRC 
Cadmium K164SB035 0.59 mg/kg J 7.8 4 0.13 

Calcium K164SB001 3,710 mg/kg J NA NA NA 
K164SB002 13,900 J 
K164SB006 2,090 J 
K164SB015 1,560 = 
K164SB016 4,220 = 
K164SB017 14,900 = 
K164SB018 4,530 = 
K164SB019 112 = 
K164SB020 305 = 
K164SB021 339 = 
K164SB022 2,830 = 
K164SB023 4,400 = 
K164SB024 17,000 = 
K16488034 471 J 
K164SB035 1,940 = 

Chromium, K164SB001 B.5 mg/kg = 23 19 8.4 
Total 

K164SB001 2.7 J 
K164SB002 14.4 = 
K164SB002 7.4 J 
K164SB006 9.7 = 
K164SB006 5.9 J 
K164SB015 7.6 = 
K164SB016 11.8 

K164SB017 9.8 = 
K164SB018 8.4 = 
K164SB019 7.5 = 
K164SB020 5.8 = 
K164SB021 7.7 J 
K164SB022 12.5 = 
K164SB023 6.1 = 
K164SB024 10.7 = 
K164SB034 6.6 = 
K164SB035 7.2 = 

Cobalt K164SB001 0.63 mg/kg J 470 NL 0.34 

K164SB002 1.4 

K164SB006 0.76 J 
K164SB015 0.74 J 
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TABLE 3·2 
Additional Surface Soil Inorganic Analytical Results-Detections Only 
RF/ Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex 

Region Ill Soil-to-
Residential Groundwater 
Soil Rec• SSLb Surface Soil 

Parameter Location Concentration Units Qualifier {Hl:0.1} {DAF=10} BRC 

Cobalt K164SB016 0.86 mg/kg J 470 NL 0.34 

K164SB017 0.9 J 

K164SB018 0.49 J 

K164SB019 0.28 J 

K164SB020 0.14 J 

K164SB021 0.65 J 

K164SB022 1.1 J 

K164SB023 0.66 J 

K164SB024 1.8 J 

K164SB034 0.37 J 

K164SB035 0.41 J 

Copper K164SB001 3.9 mg/kg = 310 5,500d 2. ,c 
K164SB002 8.1 = 
K164SB006 6.6 = 
K164SB015 5.8 = 
K164SB016 3.9 = 
K164SB017 1.8 J 

K164SB018 3 = 
K164SB019 0.61 J 

K164SB020 2.4 = 
K164SB021 5.3 = 
K164SB022 9.7 = 
K164SB023 2 J 

K164SB024 2.4 J 

K164SB034 0.89 J 

K164SB035 2.5 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 = 
K164SB019 4,820 = 
K164SB020 4,200 = 
K164SB021 2,610 = 
K164SB022 4,510 = 
K164SB023 2,310 = 
K164SB024 2,080 = 
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TABLE 3·2 
Additional Surface Soll Inorganic Analytical Results-Detections Only 
RF! Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex 

Region Ill Soil-to-
Residential Groundwater 
Soil RBC11 SSLb Surface Soil 

Parameter Location Concentration Units Qualifier {Hl.::0.1} (DAF:10} BRC 
Iron K164SB034 4,700 mg/kg = 2,300 NL 7,060 

K164S8035 6,760 = 
Lead K164SB001 16.2 mg/kg = 400' 400

1 39.6 

K164S8002 36.5 = 
K164SB006 57 = 
K164SB015 25.2 = 
K164SB016 66 J 

K164SB017 6.9 J 

K164SB018 12.8 J 

K164S8019 5 J 

K164SB020 7.6 J 

K164S8021 18.6 = 
K164SB022 42.1 = 
K164S8023 16.7 = 
K164SB024 6.1 = 
K164SB034 7.3 = 
K164S8035 18.7 = 

Magnesium K164SB001 315 mg/kg = NA NA NA 
K164SB002 414 = 
K164SB006 232 = 
K164SB015 244 = 
K164S8016 330 = 
K164SB017 276 = 
K164SB018 225 = 
K164SB019 195 = 
K164SB020 125 = 
K164SB021 242 J 
K164SB022 315 = 
K164SB023 178 = 
K164SB024 279 = 
K164SB034 210 : 

K164SB035 228 : 

Manganese K164SB001 15.1 mg/kg = 1,100 NL 26.4 

K164SB002 24 

K164SB006 15.7 = 
K164SB015 10.8 = 
K164SB016 14.8 = 
K164SB017 14.1 :::: 

GNV/il11560026-SLH2681.00C 



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

REVISION 0 
JUNE 2001 

TABLE 3-2 
Additional Surface Soil Inorganic Analytical Results-Detections Only 
RF/ Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex 

Region Ill Soil-to-
Residential Groundwater 
Soil Rec• SSLb Surface Soil 

Parameter Location Concentration Units Qualifier {Hl=0.1} {DAF:10} BRC 

Manganese K164SB018 12.2 mg/kg = 1,100 NL 26.4 

K164SB019 11.6 :;; 

K164SB020 6.8 = 
K164SB021 11.2 J 

K164SB022 17.3 = 
K164SB023 12.9 = 
K164SB024 17.4 = 
K164SB034 13.9 = 
K164SB035 10.7 = 

Mercury K164S8001 0.04 mg/kg = 2.3g NA 
K164SB002 0.05 = 
K164S8006 0.04 = 
K164SB015 0.02 = 
K164SB016 0.05 :;; 

K164SB017 0.03 = 
K164SB018 0.02 = 
K164SB019 0.03 = 
K164S8020 0.03 = 
K164SB021 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 1.7 

K164SB002 6.3 = 
K164S8006 3.2 J 

K164SB015 2.7 J 
K164SB016 4.1 J 
K164SB017 4.4 J 
K164SB018 3 J 

K164SB019 3.1 J 

K164SB020 2 J 

K164SB021 2.7 J 

K164SB022 3.8 J 

K164SB023 2.7 J 

K164SB024 3.2 J 

K164SB034 3 J 

K164SB035 2.3 J 

GNV/0115600~&.SLH2681 DOC 3-10 



AFI ADDENDUM, SWMU 164, ZONE K. CNC ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISIONO 
JUNE2001 

TABLE3-2 
Addilionaf Surface Soil Inorganic Analytical Results-Detections Onfy 
RF/ Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex 

Region Ill Soil-to-
Residential Groundwater 
Soil Rec• SSLb Surface Soil 

Parameter Location Concentration Units Qualifier {Hl=0.1} {DAF=10} BRC 
Potassium K164SB001 126 mg/kg = NA NA NA 

K164SB002 246 = 
K164SB006 135 = 
K164SB015 149 = 

K164SB016 150 = 
K164SB017 173 = 
K164SB018 125 = 
K164SB019 98.2 J 
K164SB020 62.6 J 

K164SB021 98.8 J 

K164SB022 151 J 

K164SB023 114 J 
K164SB024 181 J 
K164SB034 94.3 J 
K164SB035 70.2 J 

Selenium K164$B002 0.49 mg/kg J 39 2.5 0.84 

K164SB017 0.54 J 
K164SB021 0.44 J 

K164SB022 0.52 J 

K164SB034 0.41 J 

K164SB035 0.72 = 
Sodium K164SB001 42.2 mg/kg J NA NA NA 

K164SB002 308 ::::: 

K164SB006 34.i J 
K164SB017 271 = 
K164SB018 133 = 
K164SB022 280 J 
K164SB023 282 J 
K164SB024 627 

K164SB034 241 J 
K164SB035 205 J 

Thallium K164SB019 0.36 mg/kg J 0.55 0.35 NA 

Vanadium K164SB001 10.2 mg/kg = 55 3,000 15.8 

K164SB002 15.2 = 
K164SB006 8.6 = 
K164SB015 7.6 = 
K164SB016 14.1 = 
K164SB017 13.9 = 

GNV/01 1560Q26.SLH2681 DOC J.11 



TABLE 3-2 
Additional Surface Soil Inorganic Analytical Results-Deteclions Only 
RF/ Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex 

Region Ill 
Residential 
Soil RBCa 

Parameter Location Concentration Units Qualifier (Hl=0.1} 
Vanadium K164SB018 11.8 mg/kg = 55 

K164SB019 11.8 = 

K164SB020 10.2 = 
K164SB021 11 = 
K164SB022 12.9 

K164SB023 8 

K164SB024 10.8 = 
K164SB034 11.3 = 
K164SB035 12.1 

Zinc K164SB001 34.1 mg/kg J 2,300 

K164SB002 86.7 J 

K164SBD06 73 J 

Kl64SB015 141 = 
K164SB016 45.9 J 

K164SB017 10.2 J 

K164SB018 467 J 

K164SB021 24.3 J 

K164SB022 95.4 

K164SB023 21 

K164SB024 15 

K164SB034 42 
K164SB035 46.1 J 

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

REVISION 0 
JUNE 2001 

Soil-to-
Groundwater 

SSLb Surface Soil 
(DAF=10} BRC 

3,000 15.8 

6,000 14.8 

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

a Residential RBCs (Hl=0.1 lor noncarcinogens) were obtamed from the EPA Region Ill ABC Table, October 5, 
2000 (http://www.epa.gov/eaphome/search.h!ml), unless otherwise noted. 

t> Generic soil-to-groundwater SSLs (DAF"' 10) from EPA Soil Screening Guidance: Technical Background 
Document (Table A-1 ), EP A/540/R-95/128, May 1996, unless otherwise noted. 

c Preliminary Resurts for Additional Background PAH Samplmg from CNC Mam Base Railroad Lines and Annex 
(Zone K), May 3, 2001, CH2M-Jones. 

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

e Residential ABC for lead was obtained from EPA Soil Screening Guidance: Technical Background Document, 
Appendix A (page A-5) EPA/540/R-95/128, May 1996. 
1 

Based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities, U.S. 
EPA, 1994. 
9 Res1den1ial RBC (Th0=0 1) for mercury was obtained from the EPA Region Ill ABC Table, October 22, 1997. 

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

GNV/01I560026-SLH2681 3-12 



TABLE3·2 
Additional Surface Soil Inorganic Analytical Results-Detections Only 

RFI .l\OOENDUM, SWMU 164, ZONE K, CNC ANNEX 
CHARLESTON NA I/Al COMPLEX 

REVISION 0 
Jt;NE 2001 

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

Region Ill Soil-to-
Residentia I Groundwater 
Soil ABC" SSLb Surface Soil 

Parameter Location Concentration Units Oua_li_fie--'r _ _,(~H~l=_0~.1-L) __ ..._(D_A_F_=_1~0~) ___ B_R_C __ 

"' 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. 

Ht hazard index 

NL not fisted 

NA nol applicable/not available/not analyzed 

RBC ris.l<-based concentration 

ThQ target hazard quotient 

Note: All background values for Zone K, CNC Annex are based on twice the mean of the grid sample 
concentrations, as described in the Zone K RF/ Report, Section 5 Data Evaluation and Background 
Comparison (EnSafe, 1999a). 

GNV/01 l560026·SLH2681 3-13 



TABLE3·3 
Additional Subsurface Soil Inorganic Analytical Results-Detections Only 
RF/ Addendum, SWMU 164, Zone K, CNG Annex, Charleston Naval Complex 

Parameter location Concentration Units Qualifier 
Aluminum K164SB001 7,900 mg/kg = 

K164SB002 9,480 = 
K164SB005 8,160 = 
K164SB006 6,520 = 
K164SB016 12,600 = 
K164SB017 4,240 = 
K164SB018 4,950 = 
K164SB019 6,310 = 
K164SB020 8,790 = 
K164SB021 7,420 = 
K164SB022 9,520 = 
K164SB023 12,200 = 
K164SB024 9,700 = 
K164SB034 5,510 = 
K164SB035 5,030 = 

Arsenic K164SB001 1.1 mg/kg J 

K164SB002 38.5 I = 
K164SB005 1.1 J 

K164SB006 0.84 J 

K164SB016 1.4 = 

K164SB017 2.3 = 
K164SB018 0.64 J 

K164SB019 0.72 J 

K164SB020 1.9 = 
K164SB021 1.6 = 
K164SB022 1.2 J 

K164SB023 J 

K164SB024 2 

K164SB034 0.68 J 

K164SB035 0.23 J 

Barium K164SB001 8.6 mg/kg ;:: 

K164SB002 11,6 

GNV/011560026-SLH261l1 DOC 

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

REVJSIONO 
JUNE2001 

Soil·to-
Groundwater 

SSL1 Subsurface Soil 
DAF=10 BRC 

NL 10,500 

14.5 4.6b 

BOO 6.83 

a-14 



RFI ADDENDUM, SWMU 164, ZONE K, CNC ANNEX 
CHARlESTON NA\/ALCOMPLEX 

REVISION G 
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 

SSL8 Subsurface Soil 
Parameter Location Concentration Units Qualifier DAF=10 BRC 

Barium K164SB005 13.2 mg/kg = 800 6.83 

K164SB006 8.6 = 

K164SB016 13 = 
K164SB017 3 = 

K164SB018 4.2 

K164SB019 5.7 = 

K164SB020 4.6 = 
K164SB021 6.9 = 
K164SB022 7.6 = 
K164SB023 13 = 
K164SB024 6.4 = 

K164SB034 3.2 = 

K164SB035 4.1 = 
Beryllium K164SB001 0.06 mg/kg J 31 .5 0.12 

K164SB002 0.03 J 

K164SB005 0.05 J 

K164SB016 0.17 J 

K164SB017 0.04 J 

K164SB018 0.04 J 

K164SB019 0.05 J 

K164SB020 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 
K164SB005 0.06 J 

K164SB022 0.17 J 

K164SB035 0.59 J 

Calcium K164SB001 566 mg/kg J NA NA 
K164SB002 2,160 J 

K164SB005 1,500 J 

K164SB006 461 J 

K164SB016 238 = 

GNV/01156002S.SLH2681 DOC l-15 



RR ADDENDUM, SWMU 164, ZONE K. CNCANNEX. 
CHARLESTON NAI/ AL COMPLEX 

REVISION 0 
JUNE2001 

TABLE3-3 
Additional Subsuriace Soll Inorganic Analytical Results-Detections Only 
RF/ Addendum, SWMU 184, Zone K, CNC Annex, Charleston Naval Complex 

Soi Mo-
Groundwater 

SSL8 Subsurface Soil 
Parameter Location Concentration Units Qualifier DAF=10 BRC 

Calcium K164SB017 78.2 mg/kg = NA NA 
K164SB018 33.4 J 

K164SB019 39.9 J 

K164SB020 36.1 J 

K164SB021 75.1 = 

K164SB022 254 J 

K164SB023 191 J 

K164SB024 120 J 

K164SB034 75.8 J 

K164SB035 447 J 

Chromium, Total K164SB001 S.8 mg/kg 19 8.76 

K164SB002 9.6 

K164SB005 6.5 = 
K164SB006 6.8 

K164SB016 10.3 = 
K164SB017 5.4 = 
K164SB018 4.2 = 

K164SB019 6.5 = 

K164SB020 7.4 = 

K164SB021 7.2 J 

K164SB022 8.5 

K164SB023 9.1 = 

K164SB024 , 1.2 = 

K164SB034 4.8 = 

K164SB035 4.1 = 

Cobalt K164SB001 0.18 mg/kg J 990° 0.62 

K164SB002 0.56 J 

K164SB005 0.58 J 

K164SB006 0.36 J 

K164SB016 0.71 J 

K164SB017 0.19 J 

K164SB018 0.46 J 

K164SB019 0.46 J 

K164SB020 0.43 J 

GNl//01156002&SLH2681 DOC 3-16 



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 

SSL8 Subsurface Soil 
Parameter Location Concentration Units Qualifier DAF=10 BRC 

Cobalt K164SB021 0.54 mg/kg J 990c 0.62 

K164SB022 1.1 J 

K164SB023 0.83 J 

K164SB024 0.51 J 

K164SB034 0.62 J 

K164SB035 0.26 J 

Copper K164SB001 0.59 mg/kg J 5,500" 1.2b 

K164SB002 1.9 J 

K164SB005 1.4 J 

K164SB006 2.6 = 
K164SB016 0.57 J 

K164SB017 0.22 J 

K164SB018 0.25 J 

K164SB019 0.4 J 

K164SB020 0.38 J 

K164SB021 1.1 J 

K164SB022 1.7 J 

K164SB023 0.59 J 

K164SB024 0.61 J 

K164SB034 0.58 J 

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

K164SB002 2,070 = 
K164SB005 1,700 = 
K164SB006 1,160 = 

K164SB016 2,990 = 
K164SB017 1,290 

K164SB018 2,600 = 
K164SB019 3,540 

K164SB020 4,330 = 

K164SB021 2,140 = 
K164SB022 4,640 = 
K164SB023 1,770 

K164SB024 1,930 

K164SB034 2,020 = 

GNV/01156002&-SLH2661.DOC 3-17 



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

REVISIONO 
JUNE2001 

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 

SSL a Subsurface Soil 
Parameter Location Concentration Units Qualifier DAF=10 BRC 

Iron K164SB035 845 mg/kg = NL 5,130 

Lead K164SB001 6.2 mg/kg = 400° 6.43 

K164SB002 8.9 = 
K164SB005 14.7 = 
K164SB006 9.6 = 
K164SB016 9.4 J 

K164SB017 2.4 J 

K164SB018 3.5 J 

K164SB019 3.8 J 

K164SB020 3.5 J 

K164SB021 5.2 = 
K164SB022 5 = 
K164SB023 5.7 = 
K164SB024 4.8 = 
K164SB034 2.6 = 
K164SB035 6 = 

Magnesium K164SB001 144 mg/kg NA NA 
K164SB002 227 = 

K164SB005 255 = 
K164SB006 225 = 
K164SB016 309 = 
K164SB017 59.7 ; 

K164SB018 88.7 = 
K164SB019 133 = 
K164SB020 128 ;: 

K164SB021 191 J 

K164SB022 292 

K164SB023 369 = 
K164SB024 173 = 
K164S8034 98.1 = 
K164SB035 117 = 

Manganese K164SB001 9.6 mg/kg = NL 5.93 

K164SB002 7.7 :::: 

K164SB005 10.7 = 

GNV/011560026-SLH2661 DOC 3-18 



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 

Soll·to--
Groundwater 

SSL8 Subsurface Soil 
Parameter Location Concentration Units Qualifier DAF=10 BRC 

Manganese K164SB006 10.9 mg/kg = NL 5.93 

K164SB016 7.2 = 
K164SB017 3.8 = 
K164SB018 4.1 = 

K164SB019 7.8 = 

K164SB020 6.3 = 

K164SB021 6.3 J 

K164SB022 8.6 = 
K164SB023 8.1 = 

K164SB024 4.4 = 
K164SB034 4.3 = 
K164SB035 3 = 

Mercury K164SB001 0.02 mg/kg = NA 
K164SB002 0.04 = 

K164SB005 0.05 = 
K164SB006 0.02 J 

K164SB016 0.05 = 
K164SB017 0.03 = 
K164SB018 0.01 J 

K164SB019 0.01 J 

K164SB020 0.02 J 

K164SB021 0.02 = 
K164SB022 0.03 J 

K164SB023 0.06 ::::: 

K164SB024 0.07 ::::: 

K164SB034 0.02 J 

K164SB035 0.03 J 

Nickel K164SB001 1.6 mg/kg J 65 2.64 

K164SB002 3.B J 

K164SB005 2.1 J 

K164SB006 1.4 J 

K164SB016 3.5 J 

K164SB017 1.8 J 

K164SB018 2.5 J 

GNV/01156002&SLH2681 DOC 3-19 



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

AEVISIONO 
JUNE 2001 

TABLE3-3 
Additional Subsurface Soil Inorganic Analytical Results-Detections Only 
RF/ Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex 

Soil-to-
Groundwater 

SSL8 Subsurface Soil 
Parameter Location Concentration Units Qualifier DAF=10 BRC 

Nickel K164SB019 3.6 mg/kg J 65 2.64 

K164SB020 3 J 

K164SB021 2.2 J 

K164SB022 3.9 J 

K164SB023 3. J 

K164SB024 2.9 J 

K164SB034 2.9 J 

K164SB035 1.5 J 

Potassium K164SB001 71.5 mg/kg J NA NA 

K164SB002 135 = 
K164SB005 163 = 
K164SB006 168 = 
K164SB016 169 == 

K164SB017 48.6 J 

K164SB018 66.7 J 

K164SB019 79.3 J 

K164SB020 74 J 

K164SB021 90.6 J 

K164SB022 146 J 

K164SB023 173 J 

K164SB024 101 J 

K164SB034 50.9 J 

K164SB035 57.7 J 

Selenium K164S8035 0.53 mg/kg J 2.5 0.52 

Silver K164SB018 0.06 mg/kg J 17 0.42 

Sodium K164SB002 53.9 mg/kg J NA NA 

K164SB005 24.3 J 

K164SB006 26 J 

K164SB022 277 J 

K164S8023 286 J 

K164SB024 237 J 
K164SB034 212 J 

K164SB035 186 J 

GNVI011560026-SLH2681 DOC 3-20 



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

RFI ADDENDUM, SWMU 164, ZONE K. CNC ANNEX 
CHAP.LESTON NAVAL COMPLEX 

REVIS!ONO 
JUNE2001 

Soil-to­
Groundwater 

SSL a Subsurface Soil 
Parameter Location Concentration Units Qualifier DAF=10 BRC 

Thallium K164SB021 0.5 mg/kg J 0.35 NA 
K164SB022 0.46 J 

K164SB023 0.52 J 

K164SB024 0.44 J 

K164SB034 0.57 J 

Vanadium K164SB001 7.4 mg/kg = 3,000 12.2 

K164S8002 12.5 

K164SB005 8.2 = 
K164SB006 9.2 = 

K164SB016 15.9 = 

K164SB017 92 

KT64SB018 7.30 = 

K164SB019 7.7 = 

K164SB020 16.3 = 
K164SB021 11.4 = 
K164SB022 11.9 = 
K164SB023 12.4 

K164SB024 17.1 

K164SB034 7.7 

K164SB035 3.6 

Zinc K164SB001 5.5 mg/kg J 6,000 NA 
K164SB002 15.1 J 

K164SB005 17.2 J 

K164SB006 9.6 J 

K164SB018 16.2 J 

K164SB021 5.7 J 

K164SB022 9.6 

K164SB023 4.9 = 
K164SB024 3.1 = 

K164SB034 3 = 

K164SB035 3.3 J 

Concentrations in balded and outlined text exceed SSLs and the zone background screening criteria. 

GNV/01156002B-SLH2B81 3-21 



TABLE3-3 
Additional Subsurface Soil Inorganic Analytical Results-Detections Only 
RF/ Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex 

RFI ADDENDUM, SWMU 164. lONE K, CNC ANNEX 
CHARLESTON NAV.l<L COMPLEX 

REVISIONO 
JUNE 2001 

Soil·to­
Groundwater 

SSL a 

Parameter location Concentration Units Qualifier DAF=10 
Subsurface Soil 

BRC 
~~~~~~~~~~~~~~~~~~ 

a Generic soil-to-groundwater SSLs (OAF= 10} from EPA Soil Screening Guidance: Technical Background 
Document (Table A-1 ). EPJV540/R-95/128. May, 1996 (unless otherwise noted). 

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

c Where SSLs are not available from EPA Tables, EnSafe·calculated soil-to-groundwater SSLs are used (based 
on EPA Soil Screening Guidance, May 1996). 

d Generic soil-to-groundwater SSLs (OAF= 10), were obtained from lhe EPA Region Ill RBC Table, October 5, 
2000 (http://www.epa.gov/eaphome/search.html}. 
0 Based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities. EPA, 
1994. 

indicates that the chemical is detected at lhe concentration shown. 

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

DAF dilution attenuation factor 

NA not applicable/not available/not 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 concentrat1ons, as described in lhe Zone K RFI Report, Section 5 Data Evaluation and Background 
Comparison Also, see footnote b above. 

GNVl011560026-SLH2681 



AFI ADDENDUM. SWMU 164, ZONE K, CNC ANNEX 
CHARLESTON NAVAL COMPLEX 

AEVISIONO 
JUNE 2001 

TABLE3-4 
Additional Surface Soil Organic Analytical Results-Detections Only 
RFI Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex 

Region HI 
Residential Soil 

Parameter Location Concentration Units Qualifier ABC" (Hl:0.1} 

Benzo( a )a nth racene K164SB004 0039 mg/kg J 087C 

K164SB029 0.031 J 

K164SB031 0.026 J 

Benzo(a)pyrene K164SB004 0.034 mg/kg J 0.087C 

K164SB029 0.032 J 

K164SB031 0.035 J 

Benzo(b )fluoranthene K164SB004 0.034 mg/kg J 0.87C 

K164SB029 0.039 J 
K164SB031 0.046 J 

Benzo(g,h,1}perylene K164SB004 0.028 mg/kg J 160 

K164SB031 0.048 J 

K164SB032 0.039 J 

Benzo(k}fluoranthene K164SB004 0.035 mg/kg J 8.7C 

K164SB029 0.033 J 
K164SB031 0.038 J 

bis(2-Ethylhexyl) phthalate K164SB031 0.067 mg/kg J 46C 

K164SB032 0.051 J 
K164SB033 0.022 J 

Chrysene K164SB004 0.046 mg/kg J 87C 

K164SB029 0.068 J 
K164SB031 0.051 J 

K164SB032 0 027 J 

Diethyl phthalate K164SB028 0.061 mg/kg J 6,300 

D1-n-butyl phthalate K164SB004 0.096 mg/kg J NL 

Fluoranthene K164SB004 0.061 mg/kg J 310 

K164SB029 0.047 J 
K164S8031 0068 J 

K164SB032 0.034 J 
K16488033 0.024 J 

lndeno(1,2,3-c,d)pyrene K164SB004 0.033 mg/kg J 0.87C 

Phenanthrene K164SBD31 0.031 mg/kg J 160 

Pyrene K164SB004 0054 mg/kg J 230 

K164SB029 0.058 J 
K164SB033 0.028 J 

GNV/0115G002S·SLH266 l DOC 3·23 



TABLE3·4 
Additional Surface Soil Organic Analytical Results-Detections Only 
RFf Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex 

Parameter Location Concentration 

SEQ K164SB004 0.225 

K164SB029 0.232 

K164SB031 0.252 

K164SB032 0.404 

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

REVISION 0 
JUNE 2001 

Region fll 
Residential Soil 

Units Qualifier RBCa (Hl=0.1) 

mg/kg O.OB8b 

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

a Non-carcinogen-residential RBCs (HI = 0.1) were obtained from the EPA Region Ill, RBC Table, October 5, 
2000 (http://www. epa. gov/epahome/search. html}, 
0 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 Ill, ABC Table, October 5, 2000. 

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

J indicates tha1 the chemical is detected at a concentration below the method detection limit; the concentration is 
not known. 

NA not applicable/not available/not analyzed 

NL not listed 

BEO benzo{a)pyrene equivalent 

HI hazard index 

PAH polycylic aromatic hydrocarbon 

RBG nsk·based concentration 

ThO target hazard quotient 

BEO Calculation Procedure: 

Equation 1: BEO 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, relative to benzo(a)pyrene. 

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

Target Parameters TEF 

Benzo( a)anth racene 0.1 

Benzo( a)pyrene 1 

Benzo(b )fluoranthene 0.1 

Benzo(k)fluoranthene 0.01 

Chrysene 0.001 

Dibenz(a,h)anthracene 1 

0.1 
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TABLE3-5 
Additional Subsurface Soil Organic Analytical Results-Detections Only 
RFI Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex 

Parameter Location Concentration 

Benzo(g ,h,i)perylene K164SB030 0.036 

bis(2· Ethylhexyl) phthalate K164SB033 0.024 

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

REVISION 0 
JUNE2001 

Soil-to-
Groundwater 

Units Qualifier SSL a DAF=10 

mg/kg J 57,000b 

mg/kg J 1,800 

a Generic soil-to-groundwater SS Ls (OAF = 10), EPA Soil Sr::reening Guidance: Technical Background Document 
(Table A-1}, EPA/540/R-95/128, May 1996, unless otherwise noted. 

1:1 EnSafe site specific soil-to-groundwater SSLs, EPA Soil Screening Guidance: Technical Background 
Docum1:mt, EPA/540/R-951128, May 1996, SSL calculation methods were used to derive the SSLs. 

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

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

DAF dilution attenuation factor 
SSL soil screening revel 
BEO benzo(a)pyrene equivalent 

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

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

REVISIONO 
JUNE 2001 

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 (K164SB002: 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 addendwn. 

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 (K164SB004, K164SB005, 

K164SB008, and K164SB009) (see Table 4-1 and Figure 3-3). Sample K164SB004 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 (K164SB029, K164SB031, and 

K164SB032), 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 P AH reported in each sample are 

K164SB004-BEQ 0.045 mg/kg (detects only), K164SB029 -BEQ 0.039 mg/kg, (detects only), 

and K164SB031-BEQ 0.043 mg/kg (detects only). K164SB032 presented detection of 
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CHARLESTON NAVAL COMPLEX 

REVISION a 
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1 chrysene only, and the BEQ value estimated using only the detected chemicals is 0.00003 

2 mg/kg. When non-detects were included in BEQ estimations at half the detection limit 

3 value reported, the total BEQ value exceeded the RBC value in the four surface soil samples 

4 (see Table 3-4). Thus, the exceedance is due to the contribution of the non-detected values to 

5 the BEQ value. Overall, BEQs that were reported were well below the reporting limit 

6 values, and were thus qualified with a 'J' flag. They are likely from anthropogenic sources, 

7 and not associated with site-specific activities. If Figures 2-1and3-3 are compared, the 

8 location of BEQs corresponds with proximity to pavement to the north of Bttilding 2556, 

9 and to roof runoff on each side of the building. All areas receive runoff from paved parking 

10 areas. These locations are away from and unrelated to historic facility activities. None of the 

11 soil samples detected P AH results exceeding screening criteria in the soil. No source areas 

12 of BEQs in soil were identified and no spills or releases of SEQ-containing materials are 

13 documented at this site. Based on this consideration, BEQs are no longer considered COCs 

14 at SWMU 164. 

15 4.2 Subsurface Soil 

16 4.2.1 Aluminum 
17 As presented in Section 3.0, the aluminum concentrations in two subsurface sample 

18 locations (K164SB016: 12,600 mg/kg and K164SB023: 12,200 mg/kg) exceeded the 

19 subsurface soil BRC of 10,500 mg/kg (see Table 4-2). These two aluminum concentrations 

20 only marginally exceeded the BRC and were within the Zone K, CNC Annex subsurface 

21 background reference concentration range for aluminum (3,090 mg/kg to 14,200 mg/kg). 

22 Because aluminum concentrations are within the practical range of background values for 

23 Zone K, CNC Annex, they do not warrant further investigation or action at SWMU 164. 

24 4.2.2 Arsenic 
25 Sample K164SB002 subsurface arsenic concentration (38.5 mg/kg) falls outside the Zone K, 

26 CNC Annex arsenic subsurface soil backgrotmd sample range (0.6 to 6 mg/kg) (see 

27 background discussion in Section 3.3 and Figure 3-2). Arsenic background samples 

28 (GDKSB1601-surface soil and GDKSB1602-subsurface soil) that were collected recently 

29 from the same location presented 55.2 mg/kg in the surface soil sample and 0.57 mg/kg in 

30 the subsurface soil sample. TI1is is indicative of the lack of leachability of the residual soil 

31 concentrations to the subsurface soil. Thus arsenic does not appear to be leaching. The 

32 downgradient well (130 feet from SMWU 164, see Appendix C), KGDKGW002, had no 

33 arsenic in the five sampling events conducted to date. While arsenic appears to be elevated 

34 at one soil sample location within SWMU 164, the site average concentration is below the 
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1 SSL, and groundwater in the area is not affected by arsenic (see additional groundwater 

2 discussion in Section 4.3 of this addendum). Thus, arsenic in subsurface soil does not 

3 warrant further investigation or action at SWMU 164. 

4 4.2.3 Thallium 
5 Thallium was not analyzed for in the Zone K RFI Report, Revision 0 (EnSafe, 1999a). In 1999, 

6 thallium was reported in five of the 15 subsurface soil samples analyzed for this parameter. 

7 These five subsurface samples reported thallium concentrations slightly above the 

8 instrument detection limit range of 0.3 to 0.4 mg/kg; however, these results were well 

9 below the typical reporting limit of 2 mg/kg. They were therefore all T-qualified data. Four 

10 of these subsurface soil samples were also analyzed by SPLP method to assess potential 

11 leachability from soil. None of the four leachate samples had detectable thallium (see 

12 Appendix A). Thus, though reported thallium T-qualified data were above the SSL (OAF 

13 10) concentration (0.35 mg/kg), it is not leaching from the soil. It is likely natural to the soil 

14 in the area. No elevated detections of thallium were found in surface soil samples, which 

15 supports the conclusion that these subsurface thallium concentrations are not related to a 

16 release of contamination at this site. 

17 No Zone K, CNC Annex BRC is available for thallium because no background samples 

18 collected from Zone K, CNC Annex detected thallium. Since a background reference value 

19 for Zone K, CNC Annex is not available, the main base background reference values are 

20 provided for comparison. The overall background reference concentrations for the CNC 

21 range from 0.36 mg/kg to 1.9 mg/kg, and SWMU 164 concentrations are well within this 

22 range. Because thallium at the site is not elevated and all detected concentrations are low, or 

23 near detection limits, it indicates there is no site-related source. Thus, thallium in subsurface 

24 soil does not warrant further investigation or action at SWMU 164. 

2s 4.3 Groundwater 
26 No groundwater wells were installed at SWMU 164. However, there are several nearby 

27 wells. A potentiometric map showing location of wells, groundwater elevation contours, 

28 and groundwater flow direction is provided as Appendix C. The interpreted groundwater 

29 flow direction at SWMU 164 is from northwest to southeast. There were no contaminants 

30 detected above screening levels in six groundwater sampling events collected from grid 

31 well KGDKGW002, which is located approximately 130 feet downgradient of SWMU 164. 

32 Five rounds were sampled for metals, four for pesticides/PCBs and SVOCs, three for VOCs, 

33 and one for gasoline/diesel. 
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1 In addition, there were no VOCs detected in the groundwater samples collected from the 

2 shallow portion of the surficial aquifer at the direct-push technology (DPT) points 

3 166GP018 and 166GP072, which are located approximately 50 feet sidegradient of building 

4 2556 and 110 feet downgradient of the SAA on the SWMU 164 site, respectively. A figure 

5 showing these locations is presented as Appendix D. Metals were not detected above their 

6 respective maximum contaminant level (MCL) in the filtered sample from 166GP018. 

7 Chlorinated solvents were not detected above the method detection limit in the 

8 groundwater sample collected from the deep monitor well, 166GW22D, which Ls located 25 

9 feet west of building 2556inSWMU164. 

10 Based on the results of the soil sampling and testing, no chemicals were found in soil at 

11 concentrations that would indicate a potential soil-to-groundwater pathway. Exceedances 

12 of SSLs in the subsurface were limited to one isolated arsenic detection and a few low-level 

13 thallium detections, as explained above. Overall site statistical averages for arsenic and 

14 thallium appear to be within backgrolmd reference levels. Collocated background arsenic 

15 samples with higher surface soi1 concentrations did not have significant subsurface soil 

16 levels in the latest samples, indicating that leaching is currently not occurring. Regional 

17 groundwater did not have elevated metals in any of the wells, including a grid-based 

18 sample well located immediately downgradient of SWMU 164. Thus, groundwater does not 

19 warrant additional specific investigation or action at SWMU 164. 
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TABLE 4-1 
Surface Soil Analytical Results for Parameters Exceeding Screeriirig Criteria 
RF/ Addendum, SWMU 164, Zone K, CNC Annex, Charleston Naval Complex 

Concentration Region Ill 

RFI ADDENDUM. SWMU 164, ZONE K, CNC ANNEX 
CHARLESTON NA\IALCOMPLEX 

REVISIONO 
JUNE2001 

Surface Background 
Residential Soil Reference 

Parameter Location RFI 1999 Units R~c• {Hl=0.1 l Concentration 

BEQ K164SB004 1496 225 µg/kg 87b sac 
K164SB005 477 

Kl64SB008 440 

K164SB009 406 

K164SB029 232 
K164SB031 252 
K164SB032 404 

a Residential RBCs (Hl,,,,Q.1 for noncarcinogens) were obtained from the EPA Region Ill ABC Table, 
October 5, 2000 (http://www.epa.gov/eaphome/search.html), unless otherwise noted. 

b Residential RBC for benzo(a}pyrene in the reference cited in footnote a above. 

c Preliminsry Results for Additjonal Background PAH Sampling from CNC Main Base Railroad Lines and 
Annex (Zone K). May 3, 2001. CH2M-Jones. 

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

HI hazard index 

ABC risk-based concentration 

See Table 3-4 for BEQ calculation procedure. 

Note: All background values for Zone K-Annex are based on twice the mean of the sample 
concentrations, as described in the Zone K RFf Report, Section 5 - Data Evaluation and Background 
Comparison. Also, see footnote c above. 
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TABLE4-2 
Subsurface Soil Analytical Results for Parameters Exceeding Screening Criteria 
RF/ Addendum, SWMU 164. Zone K-Annex, Charleston Naval Complex 

Concentration 

Parameter Location RFI 1999 Units Qualifier 
Aluminum K164SB016 12,600 mg/kg = 

K164SB023 12,200 = 
Arsenic K164SB002 38.5 mg/kg = 
Thallium K164SB021 0.5 mg/kg = 

K164SB022 0.46 = 

K164SB023 0.52 = 
K164SB024 0.44 = 
K164SB034 0.57 = 

Afl ADDENDUM, SWMU 164, ZONE 1'1. CNC ANNEX 
CHARLESTON NAVAL COMPLEX 

RE\llSIONO 
JUNE 2001 

Soil to Surface 
Groundwater Background 

SSL1 Reference 
(DAF=10} Concentration 

NL 10,500 

14.5 4.6b 

0.35 NA 

"Generic soil-1o·groundwater SSLs (DAF;; 10) from EPA Soil Screening Guidance: Technical Background 
Document(Table A-1), EPN540/R-95/128, May 1996, unless otherwise noted. 

b Preliminary Results for Additional 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. 

OAF dilution attenuation factor 

NA not applicable/not available/not analyzed 

NL not listed 

SSL soil screening level 

Note: All background values for Zone K-Annex are based on twice the mean of the sample concentrations, as 
described in the Zone K RF/ Report, Section 5 - Data Evaluation and Background Comparison. Also, see 
footnote b above. 
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1 

2 

5.0 Summary of Information Related to Site 
Closeout Issues 

3 5.1 RFI Status 
4 The Zone K RFI Report (EnSafe, 1999a} addressed SWMUs/ AOCs within the Naval Annex, 

5 including SWMU 164. At the conclusion of the RFI report, EnSafe did not consider the 

6 investigation to be complete for this site, and their subsequent Final Zone K RFI Report Work 

7 Plan Addendum (EnSafe, 1999b) proposed additional sampling. As presented and discussed 

8 in Section 3.0 of this RFI addendum, the results of the additional testing confirm that the 

9 previous COCs (BEQs and arsenic) identified in the RF1 are no longer contaminants of 

10 concern. The CH2M-Jones Zone K RFI Report Work Plan Addendum (2000) and the Zone K, 

11 CNC Annex Scoping Meeting held on September 6, 2000, both concluded that no additional 

12 samples would be collected at SWMU 164. These data and the responses to SCDHEC 

13 comments confirm that additional soil or groundwater samples are not required and that 

14 NFA is appropriate for this site. A copy of the responses to SCDHEC corrunents on the Zone 

15 K RF! Report and Final Zone K RFI Work Plan Addendum for this site are provided as 

16 Appendix E. 

17 The former fuel oil AST at Building 2556 was removed in a closure action documented by a 

18 letter from the State of South Carolina dated October 27, 1999. This letter also documents 

19 NFA for the AST removal at this site. 

20 In accordance with the RFI completion process, if a determination of No Further 

21 Investigation (NFI) is made upon completion of the RPI, then a site may proceed to either 

22 NFA status or to a corrective measures study (CMS). Because no chemical detections at this 

23 site exceeded risk-based criteria and background reference concentrations, CH2M-Jones 

24 recommends this site for NF A. 

25 5.2 Presence of lnorganics in Groundwater 
26 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

27 to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

28 antimony) in groundwater at concentrations above the applicable MCL, preceded or 
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1 followed by detections of these same metals below the MCL or below the practicable 

2 quantitation limit. 

3 The RFI determined that the soil-to-groundwater pathway is not significant. The 

4 subsequent investigation detected minor SSL exceedances of arsenic and thallium in site 

5 soils as discussed in Section 3.0, but these are within the background range and do not 

6 represent source areas. In five groundwater sampling events and inorganic analyses 

7 collected from grid well KGDKGW002, which is located approximately 130 feet 

8 downgradient of SWMU 164, nothing was detected above screening levels. As a result, the 

9 soil-to-groundwater pathway is considered invalid at thi<; site, and a groundwater 

10 investigation is not warranted. 

11 5.3 Potential Linkage to SWMU 37, Investigated Sanitary 
12 Sewers at the CNC 
13 Because of the location of this site at the Naval Annex, there is no potential linkage to 

14 SWMU 37, which is located at the Charleston Naval Shipyard. Furthermore, there are no 

15 COCs that could migrate from the site. 

16 5.4 Potential Linkage to AOC 699, Investigated Storm Sewers 
17 at the CNC 
18 Because of the location of this site at the Naval Annex, no linkage to AOC 699, the storm 

19 sewer at the Charleston Naval Shipyard, is possible. In addition, because there were no 

20 COCs identified in groundwater or soil, COC migration is not a concern at this site. 

21 5.5 Potential Linkage to AOC 504, Investigated Railroad Lines 
22 at the CNC 
23 No railroad lines are present at the Naval Annex, so further evaluation of a potential 

24 linkage between AOC 504 and the subject site is not necessary. 

2s 5.6 Potential Migration Pathways to Surface Water Bodies at 
26 the CNC 
27 The nearest named surface water body to SWMU 164 is Filbin Creek, which is located more 

28 than 3,000 feet to the southeast. 
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1 Two potential migration pathways from the site to surface water are overland flow via 

2 storm water runoff, and subsurface flow via groundwater. Due to the fact that the 

3 additional investigation found no significant exceedances in soils in the site ditches, and 

4 that the nearest water-receiving body is 3,000 feet to the southeast, surface water runoff 

5 from SWMU 164 would not be an ecological concern at Pilbin Creek. Thus, further 

6 evaluation of a potential pathway for contaminant migration via stormwater runoff is not 

7 warranted. 

8 There were no chemicals found in soil at SWMU 164 at concentrations that would indicate a 

9 potential soil-to-groundwater pathway. Therefore, further evaluation of the potential 

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

u 5.7 Potential Contamination in OWSs 
12 The issue of potential contamination of OWSs refers to the possible presence of an OWS that 

13 has not yet been investigated at a SWMU or AOC as part of the RCRA or underground 

14 storage tank (UST) process. 

15 Neither the RCRA Facility Assessment (RF A) nor the RFI refer to the presence or possible 

16 presence of an OWS at SWMU 164. In addition, there is no visual evidence of an OWS at 

17 this site. Therefore, further evaluation of this issue at SWMU 164 is not warranted. 

18 In addition, there is no reference made in the basewide OWS report prepared by the Navy 

19 in Y2000 to an OWS at this facility. 

20 5.8 Land Use Control Management Plan 
21 No COCs were identified in any media at SWMU 164. The Charleston Naval Annex Reuse 

22 Plan (Wilbur Smith Associates, 1997) indicated that light industrial distribution/mixed uses 

23 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 comer 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 soil is within background levels at SMWU 164, and arsenic was not detected in 

groundwater. As thallium 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 KGDKGW002, 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 NF A 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 haval Complex 05/02/2001 
SWMU 164, Zone K 

Station ID K16488004 K164SB004 K16488021 K1648B021 K164SB025 
SamplelD 1648B004T1 (0-1 ft) 164SB004T2 (3-5ft) : 1648802101 (0-1 ft) 1648902102 (3-Sft) 1648802501 {0-1 ft) 

DateCollected 10/12/1999 10/1211999 11/18/1999 11/18/1999 11/18/1999 
Date Analyzed 10/15/1999 10/19/1999 1210211999 12/02/1999 12/03/1999 

SOON umber NBCK01 NBCK01 NBCK07 NBCK07 NBCK08 
Parameter Units 
2,2'-0XYBIS(1-CHLORO)PROPANE UG/KG 360 u 380 u 400 u 390 u 360 u 
2-METHYLNAPHTHALENE UG/KG 360 u 380 u 400 u 390 u 360 u 
2·METHYLPHENOL (o-CRESOL) UG/KG 360 u 380 u 400 u 390 u 360 u 
3--Methylphenol (m-Cresol) UG/KG 360 u 380 u 400 u 390 u 360 u 
Benzidine UG/KG 2900 u 3100 u 
D1phenylamine UG/KG 360 u 380 u 400 u 390 u 360 u 
N-Nitrosodimethylam1ne UG/KG 360 u 380 u 400 u 390 u 360 u 
PHENOL UG/KG 360 u 380 u 400 u 390 u 360 u 
ACENAPHTHYLENE UG/KG 360 u 380 u 400 u 390 u 360 u 
b1s(2-CHLOROETHYL) ETHER (2-
CHLOROETHYL ETHER) UG/KG 360 u 380 u 400 u 390 u 360 u 
2-CHLOROPHENOL UG/KG 360 u 380 u 400 u 390 u 360 u 
ACENAPHTHENE UG/KG 360 u 380 u 400 u 390 u 360 u 
1,3-DICHLOROBENZENE UG/KG 360 u 380 u 400 u 390 u 360 u 
FLUOR ENE 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 360 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 alcohol UG/KG 360 u 380 u 400 u 390 u 360 u 
FLUORANTHENE UG/KG 61 J 380 u 400 u 390 u 360 u 
1.2-D1CHLOROBENZENE UG/KG 360 u 380 u 400 u 390 u 360 u 
PY RENE UG/KG 54 J 380 u 400 u 390 u 360 u 
BENZO(a)ANTHRACENE UG/KG 39 J 380 u 400 u 390 u 360 u 
CHRYSENE UG/KG 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-NITROSODl-n-PROPYLAMINE UG/KG 360 u 380 u 400 u 390 u 360 u 
4-METHYLPHENOL (p-CRESOL} UG/KG 
BENZO{k)FLUORANTHENE UG/KG 35 J 380 u 400 u 390 u 360 u 
BENZO(a)PYRENE UG/KG 34 J 380 u 400 u 390 u 360 u 
HEXACHLOROETHANE UG/KG 360 u 380 u 400 u 390 u 360 u 
lNOEN0(1,2,3·c,d)PYRENE UG/KG 33 J 380 u 400 u 390 u 360 u 
NITROBENZENE UG/KG 360 u 380 u 400 u 390 u 360 u 
DIBENZ(a,h)ANTHRACENE UG/KG 360 u 380 u 400 u 390 u 360 u 
ISOPHORONE UG/KG 360 u 380 u 400 u 390 u 360 u 
2·NITROPHENOL UG/KG 360 u 380 u 400 u 390 u 360 u 
BENZO(g,h,i)PERYLENE UG/KG 28 J 380 u 400 u 390 u 360 u 
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Charleston Naval Complex 05/02/2001 
SWMU 164, Zone K 

Station ID K164S8025 K164S8026 K164S8026 K164S8027 K164SB027 

SamplelD 164$802502 (3-5ft) 1648802601 (0-1ft) 164$802602 (3-5ft) 164$802701 (0-1ft) 1648802702 (3-5ft) 
OateCollected 11/1811999 11/18/1999 11/18/1999 11118/1999 11118/1999 
DateAnalyzed 12103/1999 12/03/1999 12/03/1999 12/03/1999 12/03/1999 

SOGNumber NBCK08 NBCK08 NBCK08 NBCK08 N8CK08 
Parameter Units 
2,2'-0XYBIS(1-CHLORO)PROPANE UG/KG 360 u 360 u 360 u 360 u 370 u 
2-METHYLNAPHTHALENE UG/KG 360 u 360 u 360 u 360 u 370 u 
2-METHYLPHENOL (o-CRESOL) UG/KG 360 u 360 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 
Diphenylamine UG/KG 360 u 360 u 360 u 360 u 370 u 
N-Nitrosod imethylam i ne UG/KG 360 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 360 u 360 u 360 u 360 u 370 u 
bis(2-CHLOAOETHYL) ETHER (2-
CHLOROETHYL ETHER) UG/KG 360 u 360 u 360 u 360 u 370 u 
2-CHLOROPHENOL UG/KG 360 u 360 u 360 u 360 u 370 u 
ACENAPHTHENE UG/KG 360 u 360 u 360 .u 360 u 370 u 
1,3-DICHLOROBENZENE UG/KG 360 u 360 u 360 u 360 u 370 u 
FLUOR ENE UG/KG 360 u 360 u 360 u 360 u 370 u 
1,4-DICHLOROBENZENE UG/KG 360 u 360 u 360 u 360 u 370 u 
PHENANTHRENE UG/KG 360 u 360 u 360 u 360 u 370 u 
ANTHAACENE UG/KG 360 u 360 u 360 u 360 u 370 u 
Benzyl alcohol UG/KG 360 u 360 u 360 u 360 u 370 u 
FLUORANTHENE UG/KG 360 u 360 u 360 .u 360 u 370 u 
1,2-DICHLOROBENZENE UG/KG 360 u 360 u 360 u 360 u 370 u 
PYRE NE UG/KG 360 u 360 u 360 u 360 u 370 u 
BENZO(a}ANTHRACENE UG/KG 360 u 360 u 360 u 360 u 370 u 
CHRYSENE UG/KG 360 u 360 u 360 u 360 u 370 u 
BENZO(b )FLUO RANT HEN E UGIKG 360 u 360 u 360 u 360 u 370 u 
N-NITROSODl-n-PROPYLAMINE UG/KG 360 u 360 u 360 u 360 u 370 u 
4-METHYLPHENOL (p-CRESOL) UG/KG 
BENZO(k)FLUOAANTHENE UG/KG 360 u 360 u 360 u 360 u 370 u 
BENZO(a}PYRENE UGIKG 360 u 360 u 360 u 360 u 370 u 
HEXACHLOROETHANE UG/KG 360 u 360 u 360 u 360 u 370 u 
INDEN0(1,2,3-c,d)PYRENE UG/KG 360 u 360 u 360 u 360 u 370 u 
NITROBENZENE UG/KG 360 u 360 u 360 u 360 u 370 u 
DIBENZ(a,h)ANTHRACENE UG/KG 360 u 360 u 360 u 360 u 370 u 
1SOPHORONE UG/KG 360 u 360 u 360 u 360 u 370 u 
2-NITROPHENOL UG/KG 360 u 360 u 360 u 360 u 370 u 
BENZO(g,h,i)PERYLENE UGIKG 360 u 360 u 360 u 360 u 370 u 
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Charleston r.ccval Complex 05/02/2001 
SWMU 164, Zone K 

StationlD K164SB028 K164SB028 K164SB029 K164SB029 K164SB030 
SamplelD 1648802801 (0-1 ft) 1648802802 {3-5ft) 1648802901 (0-1ft) 1648802902 {3-5ft) 1648803001 {0-1ft) 

DateCollected 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 12/03/1999 12/0711999 
SDGNumber NBCK08 NBCK08 NBCK08 NBCKOS NBCK09 

Parameter Units 
2,2'-0XYBIS(1-CHLORO)PROPANE UG/KG 370 u 360 u 350 u 370 u 350 u 
2-METHYLNAPHTHALENE UG/KG 370 u 360 u 350 u 370 u 350 u 
2-METHYLPHENOL {o·CRESOL) UG/KG 370 u 360 u 350 u 370 u 350 u 
3-Methylphenol (m-Cresol} UG/KG 370 u 360 u 350 u 370 u 350 u 
Benzidine UG/KG 
Diphenylamine UG/KG 370 u 360 u 350 u 370 u 350 u 
N-Nitrosodimethylamine UG/KG 370 u 360 u 350 u 370 u 350 u 
PHENOL UG/KG 370 u 360 u 350 u 370 u 350 u 
ACENAPHTHYLENE UG/KG 370 u 360 u 350 u 370 u 350 u 
bis(2-CHLOROETHYL) ETHER {2-
CHLOROETHYL ETHER) UG/KG 370 u 360 u 350 u 370 u 350 u 
2-CHLOROPHENOL UG/KG 370 u 360 u 350 u 370 u 350 u 
ACENAPHTHENE UG/KG 370 u 360 u 350 u 370 u 350 u 
1,3-DICHLOROBENZENE UG/KG 370 u 360 u 350 u 370 u 350 u 
FLUOR ENE UG/KG 370 u 360 u 350 u 370 u 350 u 
1,4-DtCHLOROBENZENE UG/KG 370 u 360 u 350 u 370 u 350 u 
PHENANTHRENE UG/KG 370 u 360 u 350 u 370 u 350 u 
ANTHRACENE UG/KG 370 u 360 u 350 u 370 u 350 u 
Benzyl alcohol UG/KG 370 u 360 u 350 u 370 u 350 u 
FLUORANTHENE UG/KG 370 u 360 u 47 J 370 u 350 u 
1,2-DICHLOROBENZENE UG/KG 370 u 360 u 350 u 370 u 350 u 
PYRE NE UG/KG 370 u 360 u 58 J 370 u 350 u 
BENZO(a)ANTHRACENE UG/KG 370 u 360 u 31 J 370 u 350 u 
CHRYSENE UG/KG 370 u 360 u 68 J 370 u 350 u 
BENZO(b)FLUORANTHENE UG/KG 370 u 360 u 39 J 370 u 350 u 
N-NITROSODl-n-PROPYLAMINE UG/KG 370 u 360 u 350 u 370 u 350 u 
4-METHYLPHENOL (p-CRESOL) UG/KG 
BENZO(k)FLUORANTHENE UG/KG 370 u 360 u 33 J 370 u 350 u 
BENZO(a)PYRENE UG/KG 370 u 360 u 32 J 370 u 350 u 
HEXACHLOROETHANE UG/KG 370 u 360 u 350 u 370 u 350 u 
INDEN0(1,2,3·c,d)PYRENE UG/KG 370 u 360 u 350 u 370 u 350 u 
NITROBENZENE UG/KG 370 u 360 u 350 u 370 u 350 u 
DIBENZ{a,h)ANTHRACENE 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 360 u 350 u 370 u 350 u 
BENZO(g,h,i)PERYLENE UG/KG 370 u 360 u 350 u 370 u 350 u 
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Charleston Naval Complex 05/02/2001 
SWMU 164, Zane K 

Station ID K164SB030 K164SB031 K164$B031 K164SB032 K164SB032 
SamplelD 164$803002 (3·5ft) 1645803101 (0-1ft) 1648803102 (3-5ft) 1645803201 (0· 1 ft) 1648803202 (3-Sft) 

DateCoUected 1111911999 11/19/1999 11/19/1999 11119/1999 1111911999 
DateAnalyzed 12/07/1999 12/07/1999 12107/1999 12107/1999 12107/1999 
SDGNumber NBCK09 N8CK09 NBGK09 N8CK09 NBCK09 

Parameter Units 
2,2' -OXYBIS( 1-CHLORO)PROPANE UG/KG 360 u 380 u 370 u 350 u 370 u 
2-METHYLNAPHTHALENE UG/KG 360 u 380 u 370 u 350 u 370 u 
2-METHYLPHENOL (o·CRESOL) UG/KG 360 u 380 u 370 u 350 u 370 u 
3-Methylphenol (m-Cresol) UG/KG 360 u 380 u 370 u 350 u 370 u 
Benzid1ne 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 360 u 380 u 370 u 350 u 370 u 
ACENAPHTHYLENE UG/KG 360 u 380 u 370 u 350 u 370 u 
bis(2-CHLOROETHYL) ETHER (2-
GHLOAOETHYL ETHER) UG/KG 360 u 380 u 370 u 350 u 370 u 
2-CHLOROPHENOL UG/KG 360 u 380 u 370 u 350 u 370 u 
ACENAPHTHENE UG/KG 360 u 380 u 370 u 350 u 370 u 
1,3-DJCHLOROBENZENE UG/KG 360 u 380 u 370 u 350 u 370 u 
FLUORENE UG/KG 360 u 380 u 370 u 350 u 370 u 
1,4-DIGHLOROBENZENE UG/KG 360 u 380 u 370 u 350 u 370 u 
PHENANTHRENE UG/KG 360 u 31 J 370 u 350 u 370 u 
ANTHRACENE UG/KG 360 u 380 u 370 u 350 u 370 u 
Benzyl alcohol UG/KG 360 u 380 u 370 u 350 u 370 u 
FLUORANTHENE UG/KG 360 u 68 J 370 u 34 J 370 u 
1,2-DICHLOROBENZENE UG/KG 360 u 380 u 370 u 350 u 370 u 
PY RENE UG/KG 360 .LJ 380 u 370 u 350 u 370 u 
BENZO(a)ANTHRACENE UGIKG 360 u 26 J 370 u 350 u 370 u 
CHAYSENE UG/KG 360 u 51 J 370 u 27 J 370 u 
BENZO(b)FLUORANTHENE UG/KG 360 u 46 J 370 u 350 u 370 u 
N-NITROSODl-n-PROPYLAMINE UG/KG 360 u 380 u 370 u 350 u 370 u 
4-METHYLPHENOL {p-CRESOL) UG/KG 
BENZO(k}FLUORANTHENE UG/KG 360 u 38 J 370 u 350 u 370 u 
BENZO(a)PYAENE UG/KG 360 u 35 J 370 u 350 u 370 u 
HEXACHLOAOETHANE UG/KG 360 u 380 u 370 u 350 u 370 u 
INDEN0(1,2,3-c,d)PYRENE UG/KG 360 :U 380 u 370 u 350 u 370 u 
NITROBENZENE UG/KG 360 u 380 u 370 u 350 u 370 u 
DIBENZ{a,h)ANTHRACENE UG/KG 360 u 380 u 370 u 350 u 370 u 
ISOPHORONE UGIKG 360 u 380 u 370 u 350 v 370 u 
2-NITROPHENOL UG/KG 360 u 380 u 370 u 350 u 370 u 
BENZO(g,h,i)PERYLENE UGIKG 36 J 48 J 370 u 39 J 370 u 

164 Ensafe post-AFI Data Summary.xis Paoe4 



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

StatlonlD K164SB033 K164SB033 
SamplelD 1648803301 (0-1ft) 1648803302 (3-Slt) 

DateCollected 12122/1999 1212211999 
DateAnalyzed 01/07/2000 01/07/2000 
SDGNumber 41577 41577 

Parameter Units 
2,2' -OXYBIS(1-CHLORO)PROPANE UG/KG 430 u 380 :u 
2-METHYLNAPHTHALENE UG/KG 430 u 380 u 
2-METHYLPHENOL (o-CAESOL) UG/KG 430 u 380 u 
3-Methylphenol (m-Cresol) UG/KG 
Benzidine UG/KG 
D1phenylamine UG/KG 
N-Nitrosodimethylamine UG/KG 
PHENOL UG/KG 430 u 380 u 
ACENAPHTHYLENE UG/KG 430 u 380 u 
bis(2-CHLOROETHYL) ETHER (2· 
CHLOROETHYL ETHER) UG/KG 430 u 380 u 
2-CHLOROPHENOL UG/KG 430 u 380 u 
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 UG/KG 430 u 380 u 
ANTHRACENE UG/KG 430 u 380 u 
Benzyl alcohol UG/KG 430 u 380 :LJ 
FLUORANTHENE UG/KG 24 J 380 :u 
1,2-DICHLOROBENZENE UG/KG 430 u 380 u 
PY RENE UG/KG 28 J 380 u 
BENZO(a)ANTHRACENE UG/KG 430 u 380 u 
CHRYSENE UG/KG 430 u 380 u 
BENZO(b}FLUORANTHENE UG/KG 430 u 380 u 
N-NITROSODJ-n-PROPYLAMINE UG/KG 430 u 380 u 
4-METHYLPHENOL (p-CRESOL) UG/KG 430 u 380 u 
BENZO(k)FLUORANTHENE UG/KG 430 u 380 u 
BENZO(a)PYRENE UG/KG 430 u 380 u 
HEXACHLOROETHANE UG/KG 430 u 380 u 
INDEN0(1,2,3-c,d)PYRENE UG/KG 430 u 380 u 
NITROBENZENE UG/KG 430 u 380 u 
DIBENZ(a.h)ANTHRACENE UG/KG 430 u 380 .U 
ISOPHORONE UG/KG 430 u 380 u 
2-NITROPHENOL UG/KG 430 u 380 u 
BENZO(g,h,i)PERYLENE UG/KG 430 u 380 u 
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Charleston Naval Complex 05/02/2001 
SWMU 164, Zone K 

StationlD K164SB004 K164SB004 K164SB021 K164SB021 K164SB025 
SamplelD 164SB004T1 (0-1ft) 164SB004T2 (3-Sft) 1645802101 (0-Ht) 164$802102 (3-5ft) 164$902501 (0-1ft) 

DateCollected 10/12/1999 rn112119ss 11118/1999 11/1811999 1111811999 
DateAnalyzed 10/15/1999 10/19/1999 12/02/1999 12/02/1999 12/03/1999 

SDGNumber NBCK01 NBCKOl NBCK07 NBCK07 NBCK08 
Parameter Units 
2 .4-DIMETHYLPHENOL UG/KG 360 u 380 u 400 u 390 u 360 u 
bis(2-CHLOAOETHOXY) METHANE UGfKG 360 u 380 u 400 u 390 u 360 u 
Benzoic acid UG/KG 1800 u 2000 u 2000 u 2000 u 1800 u 
2,4-DICHLOROPHENOL UGfKG 360 u 380 u 400 u 390 u 360 u 
1,2,4-TAICHLOROBENZENE UG/KG 360 u 380 u 400 u 390 u 360 u 
4-CHLOROANILINE UG/KG 710 :u 760 u 790 u 770 u 720 u 
HEXACHLOROBUT ADIENE UG/KG 360 u 380 u 400 u 390 u 360 u 
4·CHLOR0-3-METHYLPHENOL UG/KG 360 u 380 u 400 u 390 u 360 u 
HEXACHLOROCYCLOPENTADIENE UG/KG 360 u 380 u 400 u 390 u 360 u 
2,4,6-TRICHLOROPHENOL UG/KG 360 ·U 380 u 400 u 390 u 360 u 
2,4,5-TRICHLOROPHENOL UG/KG 360 u 380 u 400 u 390 u 360 u 
2-CHLORONAPHTHALENE UG/KG 360 u 380 u 400 u 390 u 360 u 
2-NITROANIUNE UG/KG 1800 u 2000 u 2000 u 2000 u 1800 u 
2,6·DINITROTOLUENE UGfKG 360 u 380 u 400 u 390 u 360 u 
3-NITROANILINE UG/KG 1800 u 2000 u 2000 u 2000 u 1800 u 
2,4-DINlTAOPHENOL UG/KG 1800 u 2000 UJ 2000 u 2000 u 1800 u 
DIBENZOFURAN UG/KG 360 u 380 u 400 u 390 u 360 u 
4-NITROPHENOL UG/KG 1800 u 2000 u 2000 u 2000 u 1800 u 
2,4-DINITAOTOLUENE UG/KG 360 u 380 u 400 u 390 u 360 u 
DIMETHYL PHTHALATE UG/KG 360 u 380 u 400 u 390 u 360 u 
DIETHYL PHTHALATE UGfKG 360 u 380 u 400 :u 390 u 360 u 
4-CHLOAOPHENYL PHENYL ETHER UGfKG 360 

; 

390 u 360 u 380 u 400 u u 
4-NITROANIUNE UG/KG 1800 u 2000 u 2000 u 2000 u moo u 
4,6·DINITR0-2-METHYLPHENOL UG/KG 1800 u 2000 u 2000 u 2000 u 1800 u 
N-NITAOSODIPHENYLAMINE UGfKG 
4-BROMOPHENYL PHENYL ETHER UG/KG 360 u 380 u 400 u 390 u 360 u 
HEXACHLOROBENZENE UGfKG 360 u 380 u 400 u 390 u 360 u 
PENTACHLOROPHENOL UGfKG 1800 u 2000 u 2000 u 2000 u 1800 u 
Dl·n·BUTYL PHTHALATE UGfKG 96 J 380 u 400 u 390 u 360 u 
BENZYL BUTYL PHTHALA TE UG/KG 360 u 380 u 400 u 390 u 360 u 
3,3'-DICHLOROBENZIDINE UG/KG 710 u 760 u 790 .u 770 u 720 u 
bis(2-ETHYLHEXYL} PHTHALA TE UGfKG 360 u 380 u 400 u 390 u 360 u 
Dl·n·OCTYLPHTHALA TE UG/KG 360 u 380 u 400 u 390 u 360 u 
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Charleston "'"'"al Complex Obt02i2001 
SWMU 164, Zone K 

Station ID K164SB025 K164SB026 K164S8026 K164SB027 K164SB027 
SamplelD 1645802502 (3-5ft) 1648802601 (0-1 ft) 1648802602 (3-5ft) 1648802701 (0-1ft) 164$802702 (3-5ft) 

DateCollected 11/18/1999 11/18/1999 11118/1999 11/18/1999 11/1 B/1999 
DateAnalyzed 12/03/1999 12/03/1999 12/03/1999 12/03/1999 12/03/1999 
SDGNumber. NBCKOB NBCK08 NBCKOB NBCKOB NBCKOB 

Parameter Units 
2,4-0IMETHYLPHENOL UG/KG 360 u 360 u 360 u 360 u 370 u 
bis(2-CHLOROETHOXY) METHANE UG/KG 360 u 360 u 360 u 360 u 370 u 
Benzoic acid UG/KG 1800 u 1900 u 1900 u 1900 u 1900 u 
2,4-DICHLOROPHENOL UG/KG 360 u 360 u 360 u 360 u 370 u 
1,2,4-TRICHLOROBENZENE UG/KG 360 u 360 u 360 u 360 u 370 u 
4-CHLOROANlLINE UG/KG 720 u 720 u 730 u 720 u 740 u 
HEXACHLOROBUT ADIENE UG/KG 360 u 360 u 360 u 360 u 370 u 
4-CHLOR0-3-METHYLPHENOL UGIKG 360 u 360 u 360 ·u 360 u 370 u 
HEXACHLOROCYCLOPENT ADIENE UG/KG 360 u 360 u 360 u 360 u 370 .u 
2,4,6-TRICHLOROPHENOL UG/KG 360 u 360 u 360 u 360 u 370 u 
2,4,5-TRICHLOROPHENOL UG/KG 360 u 360 u 360 u 360 u 370 u 
2-CHLORONAPHTHALENE UG/KG 360 u 360 u 360 u 360 u 370 u 
2-NITROANIUNE UG/KG 1800 u 1900 u 1900 u 1900 u 1900 u 
2,6-DINITROTOLUENE UG/KG 360 u 360 u 360 u 360 u 370 u 
3-NITROANIUNE UG/KG , 1800 u 1900 u 1900 u 1900 u 1900 u 
2,4-DINITROPHENOL UG/KG 1800 u 1900 u 1900 u 1900 u 1900 u 
DIBENZOFURAN UG/KG 360 u 360 u 360 u 360 u 370 u 
4-NITROPHENOL UG/KG 1800 u 1900 u 1900 u 1900 u 1900 u 
2,4-0INITROTOLUENE UG/KG 360 u 360 u 360 u 360 u 370 u 
DIMETHYL PHTHALA TE UG/KG 360 u 360 u 360 u 360 u 370 u 
DIETHYL PHTHALATE UG/KG 360 .U 360 u 360 u 360 u 370 u 
4-CHLOROPHENYL PHENYL ETHER UG/KG 360 u 360 u 360 u 360 u 370 u 
4-NITROANILINE UG/KG 1800 u 1900 u 1900 u 1900 u 1900 u 
4,6-DIN1TR0-2-METHYLPHENOL UG/KG 1800 u 1900 u 1900 u 1900 u 1900 u 
N-NITROSODIPHENYLAMINE UG/KG 
4-BROMOPHENYL PHENYL ETHER UG/KG 360 u 360 u 360 u 360 u 370 u 
HEXACHLOROBENZENE UG/KG 360 u 360 u 360 u 360 u 370 u 
PENTACHLOROPHENOL UG/KG 1800 u 1900 u 1900 u 1900 u 1900 u 
Dl-n-BUTYL PHTHALATE UG/KG 360 u 360 u 360 u 360 u 370 u 
BENZYLBUTYLPHTHALATE UG/KG 360 u 360 u 360 u 360 u 370 u 
3,3'-DICHLOROBENZIDINE UG/KG 720 u 720 u 730 u 720 u 740 u 
bis(2·ETHYLHEXYL) PHTHALATE UG/KG 360 u 360 u 360 u 360 u 370 u 
Dl-n-OCTYLPHTHALATE UG/KG 360 u 360 u 360 u 360 u 370 u 

164 Ensafe posl-RFI Data Summary.xis Page7 



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

Station ID K164SB028 K164SB028 K164SB029 K164SB029 K164SB030 
SamplelD 1648802801 (0·1ft) 164$802802 (3-5ft) 1648802901 (0-1 ft} 164$802902 (3-5ft) 164$803001 (0-1ft) 

OateCollected 11/18/1999 11118/1999 11/18(1999 11/18/1999 11/19/1999 
DateAnalyzed 12/07/1999 12/03/1999 12/03/1999 12/03/1999 12/07/1999 

SDGNumber NBCK08 NBCK08 N9CK08 NBCK08 NBCK09 
Parameter Units 
2,4-DIMETHYLPHENOL UG/KG 370 u 360 u 350 u 370 u 350 u 
bis(2·CHLOROETHOXY) METHANE UG/KG 370 u 360 u 350 u 370 u 350 u 
Benzoic acid UG/KG 1900 u 1900 u 1800 u 1900 u 1800 u 
2,4·DICHLOROPHENOL UG/KG 370 u 360 u 350 u 370 u 350 u 
1,2,4-TRICHLOROBENZENE UG/KG 370 u 360 u 350 u 370 u 350 u 
4-CHLOROANILINE UG/KG 730 u 730 u 710 u 740 u 700 u 
HEXACHLOROBUT AOIENE UG/KG 370 u 360 u 350 u 370 u 350 u 
4-CHLOR0-3-METHYLPHENOL UGJKG 370 u 360 u 350 u 370 u 350 u 
HEXACHLOROCYCLOPENT ADIENE UG/KG 370 u 360 u 350 u 370 u 350 u 
2,4,6-TRICHLOROPHENOL UG/KG 370 u 360 u 350 u 370 u 350 u 
2,4,5-TAICHLOROPHENOL UG/KG 370 u 360 u 350 u 370 u 350 u 
2·CHLORONAPHTHALENE UG/KG 370 u 360 u 350 u 370 u 350 u 
2-NITROANIUNE UG/KG 1900 u 1900 u 1800 u 1900 u 1800 u 
2,6-DINITROTOLUENE UG/KG 370 u 360 u 350 u 370 u 350 u 
3-NITROANILINE UG/KG 1900 u 1900 u 1800 u 1900 u 1800 u 
2,4-DINITROPHENOL UGJKG 1900 u 1900 u 1800 u 1900 u 1800 u 
DIBENZOFURAN UG/KG 370 u 360 u 350 u 370 u 350 u 
4-NITROPHENOL UG/KG 1900 u 1900 u 1800 u 1900 u 1800 u 
2,4-DJNITROTOLUENE UG/KG 370 u 360 u 350 u 370 u 350 u 
DIMETHYL PHTHALATE UG/KG 370 u 360 u 350 u 370 u 350 u 
DIETHYL PHTHALA TE UG/KG 61 J 360 u 350 u 370 u 350 u 
4-CHLOAOPHENYL PHENYL ETHER UG/KG 370 u 360 u 350 u 370 u 350 u 
4-NITROANIUNE UG/KG 1900 u 1900 u 1800 u 1900 u 1800 u 
4,S·DINITR0-2-METHYLPHENOL UG/KG 1900 u 1900 u 1800 u 1900 u 1800 u 
N·NITAOSODtPHENYLAMINE UG/KG 
4-BROMOPHENYL PHENYL ETHER UG/KG 370 u 360 u 350 u 370 u 350 u 
HEXACHLOROBENZENE UG/KG 370 u 360 u 350 u 370 u 350 u 
PENTACHLOROPHENOL UG/KG 1900 u 1900 u 1800 u 1900 u 1800 u 
01-n-BUTYL PHTHALATE UGfKG 370 u 360 u 350 u 370 u 350 u 
BENlYLBUTYLPHTHALATE UG/KG 370 u 360 u 350 u 370 u 350 u 
3,3' -DICHLOROBENZIDfNE UG/KG 730 u 730 u 710 u 740 u 700 u 
bis(2-ETHYLHEXYL} PHTHALA TE UG/KG 370 u 360 u 350 u 370 u 350 u 
Dl·n-OCTYLPHTHALA TE UG/KG 370 u 360 u 350 u 370 u 350 u 
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Charleston •u•\lal Complex 05/02/2001 
SWMU 164, Zone K 

Station ID K164S8030 K164S8031 K164S8031 K164SB032 K164SB032 
SamplelD 1648803002 (3-5ft) 1645803101 (0-1 ft) 164$803102 (3-5ft) 164$803201 (0-1 ft) 1645803202 (3-5ft) 

DateCollected 11/19/1999 11/19/1999 11/19/1999 11/19/1999 11/19/1999 
DateAnalyzed 12/07/1999 12/07/1999 12/07/1999 12/07/1999 12/07/1999 

SDGNumber N8CK09 N8CK09 N8CK09 N8CK09 N8CK09 
Parameter Units 
2,4-DIMETHYLPHENOL UG/KG 360 u 380 'U 370 u 350 u 370 u 
bis(2-CHLOROETHOXY) METHANE UG/KG 360 u 380 u 370 u 350 u 370 u 
8enzoic acid UG/KG 1800 u 1900 u 1900 u 1800 u 1900 u 
2,4-DICHLOROPHENOL UG/KG 360 u 380 u 370 u 350 u 370 u 
1,2,4-TRICHLOR08ENZENE UG/KG 360 u 380 u 370 u 350 u 370 u 
4-CHLOROANILINE UG/KG 720 u 750 u 740 u 700 u 740 u 
HEXACHLOR08UTADIENE UG/KG 360 :U 380 u 370 u 350 u 370 u 
4-CHLO R0-3-METHYLPHENOL UG/KG 360 :u 380 u 370 u 350 u 370 u 
HEXACHLOROCYCLOPENT ADIENE UG/KG 360 u 380 u 370 u 350 u 370 u 
2,4,6-TRICHLOROPHENOL UG/KG 360 u 380 u 370 u 350 u 370 u 
2,4,5-TRICHLOROPHENOL UG/KG 360 u 380 u 370 u 350 u 370 u 
2-CHLORONAPHTHALENE UG/KG 360 :u 380 u 370 u 350 u 370 u 
2-NITROANILINE UG/KG 1800 u 1900 u 1900 u 1800 u 1900 u 
2,6-DINITROTOLUENE UG/KG 360 u 380 u 370 u 350 u 370 u 
3-NlTROANILINE UG/KG 1800 u 1900 u 1900 u 1800 u 1900 u 
2,4-DINITROPHENOL UG/KG 1800 u 1900 u 1900 u 1800 u 1900 u 
DIBENZOFURAN UG/KG 360 u 380 u 370 u 350 u 370 u 
4-NITROPHENOL UG/KG 1800 ·u 1900 u 1900 u 1800 u 1900 u 
2,4-DINITROTOLUENE UG/KG 360 u 380 u 370 u 350 u 370 u 
DIMETHYL PHTHALATE UG/KG 360 u 380 u 370 u 350 u 370 u 
DIETHYL PHTHALA TE UG/KG 360 u 380 u 370 u 350 u 370 u 
4-CHLOROPHENYL PHENYL ETHER UG/KG 360 u 380 u 370 u 350 u 370 u 
4-NlTROANILINE UG/KG 1800 u 1900 u 1900 u 1800 u 1900 u 
4,6-DINITR0-2-METHYLPHENOL UG/KG 1800 u 1900 u 1900 u 1800 u 1900 u 
N-NITR050DIPHENYLAMINE UG/KG 
~BROMOPHENYLPHENYLETHER UG/KG 360 u 380 u 370 u 350 u 370 u 
HEXACHLOR08ENZENE UG/KG 360 u 380 u 370 u 350 u 370 u 
PENTACHLOROPHENOL UG/KG 1800 u 1900 u 1900 u 1800 u 1900 u 
Dl-n-8UTYL PHTHALATE UG/KG 360 u 380 u 370 u 350 u 370 u 
BENZYL BUTYL PHTHALA TE UG/KG 360 u 380 u 370 u 350 u 370 u 
3,3'-DICHLOR08ENZIDINE UG/KG 720 u 750 u 740 u 700 u 740 u 
bis(2-ETHYLHEXYL) PHTHALATE UG/KG 360 u 67 J 370 u 51 J 370 u 
Dl-n-OCTYLPHTHALA TE UG/KG 360 u 380 u 370 u 350 u 370 u 
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Charleston Naval Complex 05/02/2001 
SWMU 164, Zone K 

Station ID K164SB033 K164SB033 
SampJelD 1648803301 (0-1ft) 164$803302 (3·5ft) 

DateCollected 12/22/1999 12/22/1999 
DateAnalyzed 01107/2000 01/07/2000 
SDGNumber 41577 41577 

Parameter Units 
2,4-DIMETHYLPHENOL UG/KG 430 u 380 u 
bis(2-CHLOROETHOXY) METHANE UG/KG 430 u 380 u 
Benzoic acid UG/KG 430 u 380 u 
2,4-DICHLOROPHENOL UG/KG 430 u 380 u 
1,2 .4· TRICHLOROBENZENE UG/KG 430 u 380 u 
4-CHLOROANrUNE UG/KG 430 u 380 u 
HEXACHLOROBUT ADIENE UG/KG 430 u 380 u 
4-CHLOR0-3-METHYLPHENOL UG/KG 430 u 380 u 
HEXACHLOROCYCLOPENTADIENE UG/KG 430 u 380 u 
2,4,6-TRICHLOROPHENOL UG/KG 430 u 380 u 
2,4,5-TRICHLOROPHENOL UG/KG 1100 u 960 u 
2-CHLORONAPHTHALENE UG/KG 430 u 380 u 
2-NITAOANILINE UG/KG 1100 u 960 u 
2,6-DINITAOTOLUENE UG/KG 430 u 380 u 
3-NITROANILINE UG/KG 1100 u 960 u 
2,4-DINITROPHENOL UG/KG 1100 u 960 u 
DIBENZOFUAAN UG/KG 430 u 380 u 
4-NITROPHENOL UG/KG 1100 u 960 u 
2,4-DINITROTOLUENE UG/KG 430 u 380 u 
DIMETHYL PHTHALA TE UG/KG 430 u 380 u 
DIETHYL PHTHALATE UG/KG 430 u 380 u 
4-CHLOROPHENYL PHENYL ETHER UG/KG 430 u 380 u 
4-NITROANILINE UG/KG 1100 u 960 u 
4,6-DINITR0·2·METHYLPHENOL UG!KG 1100 u 960 u 
N-NITROSODIPHENYLAMINE UG/KG 430 u 380 u 
4-BAOMOPHENYL PHENYL ETHER UG/KG 430 u 380 u 
HEXACHLOROBENZENE UG/KG 430 u 380 u 
PENTACHLOAOPHENOL UG/KG 1100 u 960 u 
Dl·n-BUTYL PHTHALA TE UG/KG 430 u 380 u 
BENZYLBUTYLPHTHALATE UG/KG 430 u 380 u 
3,3'-DICHLOROBENZIDINE UG/KG 430 u 380 u 
bis(2-ETHYLHEXYL) PHTHALATE UG/KG 22 J 24 J 
Dl-n-OCTYLPHTHALA TE UG/KG 430 u 380 u 
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Charleston 1 ... dval Complex 05/02/2001 
SWMU 164, Zone K 

Station ID K164S8004 K164S8004 
SamplelO 1648800481 (0-1ft) 1648800482 (3-5ft) 

DateCollected 10/12/1999 10/12/1999 
DateAnalyzed 10/19/1999 10/20/1999 

SDGNumber N8CK01 N8CK01 
Parameter Units 
1,2,4-TRICHLOR08ENZENE, SPLP UG/L 10 u 10 u 
1,2-DICHLOR08ENZENE, SPLP UG/L 10 u 10 u 
1,3-DICHLOR08ENZENE, 8PLP UG/L 10 u 10 u 
1,4-DICHLOR08ENZENE, 5PLP UG/l 10 u 10 u 
2,2' -OXY81S( 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, 8PLP 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, 5PLP 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-CRE50L), SPLP UG/L 10 u 10 u 
2-NITROANJLINE, SPLP UG/L 50 u 50 u 
2-NITROPHENOL, SPLP UG/L 10 u 10 u 
3,3'-DICHLOR08ENZIDINE, 8PLP UG/l 20 u 20 u 
3-Methylphenol (m-Cresol}, SPLP UG/L 10 u 10 u 
3-NITROANILINE, 8PLP UG/l 50 u 50 u 
4,6-DINITR0-2-METHYLPHENOL, SPLP UG/L 50 u 50 u 
~8ROMOPHENYLPHENYLETHER,5PLP UG/l 10 u 10 u 
4-CHLOR0-3-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, 8PLP UG/l 50 u 50 u 
4-NITROPHENOL, SPLP UG/L 50 u 50 u 
8enzoic acid, SPLP UG/L 50 u 50 u 
8enzyl alcohol, SPLP UG/l 10 u 10 u 
8ENZYL 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 u 
Dl-n-8UTYL PHTHALATE, 5PLP UG/L 10 u 10 u 
Dl-n-OCTYLPHTHALATE, SPLP UG/l 10 u 10 u 
Dl8ENZOFURAN, 8PLP UG/L 10 u 10 u 
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Charleston Naval Complex 05/02/2001 
SWMU 164, Zone K 

Station ID K164SB004 K164S8004 
SamplelD 16458004$1 (0-lft) 164SB004S2 (3-5ft) 

DateCollected 10/1211999 10/12/1999 
DateAnalyzed 10/19/1999 10/20/1999 

SDGNumber NBCK01 NBCK01 

Parameter Units 
DIETHYL PHTHALATE, SPLP UG/L 10 u 10 u 
DIMETHYL PHTHALA TE, SPLP UG/L 10 u 10 u 
Diphenylamine, SPLP UG/L 10 u 10 u 
HEXACHLOROBENZENE,SPLP UG/L 10 u 10 u 
HEXACHLOROBUT ADIENE, SPLP UG/L 10 u 10 u 
HEXACHLOROCYCLOPENT ADIENE, SPLP UG/L 10 u 10 u 
HEXACHLOROETHANE, SPLP UG/L 10 u 10 u 
ISOPHORONE, SPLP UG/L 10 u 10 Li 
N-NITROSODl-n-PROPYLAMINE, SPLP UG/L 10 u 10 u 
N-Nitrosodimethylamine, SPLP UG/L 10 u 10 u 
NITROBENZENE, SPLP UG/L 10 u 10 Li 
PENTACHLOROPHENOL,SPLP UG/L 50 u 50 u 
PHENOL, SPLP UG/L 10 u 10 u 
ACENAPHTHYLENE,SPLP UG/L 10 u 10 u 
bis(2-CHLOROETHYL) ETHER (2-
CHLOROETHYL ETHER), S UG/L 10 u 10 u 
ACENAPHTHENE,SPLP UG/l 10 u 10 u 
FLUORENE, SPLP UG/L 10 u 10 u 
PHENANTHRENE,SPLP UG/L 10 u 10 u 
ANTHRACENE, SPLP UG/L 10 u 10 u 
FLUORANTHENE,SPLP UG/L 10 u 10 u 
PYRENE, SPLP UG/L 10 u 10 u 
BENZO(a}ANTHRACENE, SPLP UG/L 10 u 10 u 
CHRYSENE, SPLP UG/L 10 u 10 u 
BENZO(b)FLUORANTHENE, SPLP UG/L 10 u 10 u 
BENZO(k)FLUORANTHENE, SPLP UG/L 10 u 10 u 
BENZO(a)PYRENE, SPLP UG/L 10 u 10 u 
INDEN0(1,2,3-c,d)PYRENE, SPLP UG/L 10 u 10 u 
DIBENZ(a,h)ANTHRACENE, SPLP UG/L 10 u 10 u 
BENZO(g,h,i)PERYLENE, SPLP UG/L 10 u 10 u 
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Parameter 
BENZENE 
CHLOROMETHANE 
NAPHTHALENE,SPLP 
NAPHTHALENE 
TOLUENE 
VINYL CHLORIDE 
BROMOMETHANE 
ETHYLBENZENE 
CHLOROETHANE 
1, 1-DICHLOROETHENE 
METHYLENE CHLORIDE 
XYLENES,TOTAL 
1, 1-DICHLOROETHANE 
CHLOROFORM 
1, i, 1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
1,2-DICHLOROETHANE 
TRICHLOROETHYLENE (TCE) 
1,2-DICHLOROPROPANE 
BROMODICHLOROMETHANE 
1, 1,2-TRICHLOROETHANE 
TETRACHLOROETHYLENE(PCE) 
DIBROMOCHLOROMETHANE 
CHLOROBENZENE 
STYRENE 
BROMOFORM 
1, 1,2,2-TETRACHLOROETHANE 
ACETONE 
CARBON DISULFIDE 
Vinyl acetate 

Station ID 
SamplelD 

DateCollected 
DateAnalyzed 

SDGNumber 
Units 

UGJKG 
UG/KG 

METHYL ETHYL KETONE (2-BUT ANONE) 

UG/L 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGJKG 
UGJKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
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Charleston l'te1val Complex 
SWMU 164, Zone K 

K164SB004 
164SB004S1 (0-Ht) 

10/12/1999 
10/19/1999 

NBCK01 

10 u 

K164SB004 
164SB004S2 (3-Stt) 

10/12/1999 
10/20/1999 

NBCK01 

10 u 
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K164SB004 
164SB004T1 (0-1ft) 

10/12/1999 
10/15/1999 

NBCK01 

360 u 

05/02/2001 

K164SB004 
164SB004T2 (3-5ft} 

10/12/1999 
10/19/1999 
NBCK01 

380 u 



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

StatlonlD. K164SB015 K164SB021 K164SB021 K164SB025 
Sample10· 1648801501 (0-lft) 1645802101 (0-Ht) 164SB02102 (3-Sft) 1645802501 (0-1ft) 

OateCollected 11/18/1999 11/18/1999 11/18/1999 11/18/1999 
DateAnafyzed 11/30/1999 12/02/1999 12/02/1999 11/30/1999 
SOGNumber NBCKOB NBCKO? NBCK07 NBCK08 

Parameter Units 
BENZENE UG/KG 5.4 u 5.5 u 
CHLOROMETHANE UG/KG 11 u 11 u 
NAPHTHALENE,SPLP UG/L 
NAPHTHALENE UG/KG 400 ·u 390 u 
TOLUENE UG/KG 5.4 u 5.5 u 
VINYL CHLORIDE UG/KG 11 u 11 u 
BROM OM ETHANE UG/KG 11 u 11 u 
ETHYLBENZENE UG/KG 5.4 u 5.5 u 
CHLOROETHANE UG/KG 11 u 11 u 
1,1-DICHLOROETHENE UG/KG 5.4 ·U 5.5 u 
METHYLENE CHLORIDE UG/KG 5.4 u 5.5 u 
XYLENES,TOTAL UG/KG 11 u 11 u 
1, 1-DICHLOROETHANE UG/KG 5.4 u 5.5 u 
CHLOROFORM UG/KG 5.4 u 5.5 u 
1, 1, 1-TRICHLOAOETHANE UG/KG 5.4 u 5.5 u 
CARBON TETRACHLORIDE UG/KG 5.4 u 5.5 u 
1,2-DICHLOROETHANE UG/KG 5.4 u 5.5 u 
TAICHLOAOETHYLENE (TCE) UG/KG 5.4 u 5.5 u 
1,2-DICHLOROPROPANE UG/KG 5.4 u 5.5 u 
BAOMODICHLOAOMETHANE UG/KG 5.4 u 5.5 u 
1,1,2-TRICHLOROETHANE UGJKG 5.4 u 5.5 u 
TETRACHLOROETHYLENE(PCE) UG/KG 5.4 u 5.5 u 
DIBROMOCHLOROMETHANE UG/KG 5.4 u 5.5 u 
CHLOROBENZENE UG/KG 5.4 ·U 5.5 u 
STYRENE UG/KG 5.4 u 5.5 u 
BROMOFORM UG/KG 5.4 u 5.5 u 
1, 1,2,2-TETRACHLOROETHANE UG/KG 5.4 u 5.5 u 
ACETONE UG/KG 54 .u 55 u 
CARBON DISULFIDE UG/KG 5.4 u 5.5 u 
Vinyl acetate UG/KG 11 UJ 11 UJ 
METHYL ETHYL KETONE (2-BUT ANONE} UG/KG 27 u 28 u 
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Charleston .... 11al Complex 05JU2/2001 
SWMU 164, Zone K 

StationlD K164SB025 K164S8025 K164SB025 K164SB026 
SamplelD 1648802501 {0-1ft) 1648802502 (3-5ft) 164SB02502 (3-5ft) 1648802601 (0-1ft) 

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 

SOGNumber NBCK08 NBCKOB NBCK08 l\JBCK08 
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 360 u 
TOLUENE UG/KG 6.4 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 6.4 u 5.2 u 
CHLOROFORM UG/KG 6.4 :u 5.2 u 
1, 1, 1-TRICHLOROETHANE UG/KG 6.4 :u 5.2 u 
CARBON TETRACHLORIDE UG/KG 6.4 u 5.2 u 
1,2-DICHLOROETHANE UG/KG 6.4 'U 5.2 u 
TRICHLOROETHYLENE (TCE) UG/KG 6.4 u 5.2 u 
1,2-DICHLOROPROPANE UG/KG 6.4 'U 5.2 u 
BROMODICHLOROMETHANE UG/KG 6.4 u 5.2 u 
1, 1,2-TRICHLOROETHANE UG/KG 6.4 :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 5.2 u 
STYRENE UG/KG 6.4 u 5.2 u 
BROMOFORM UG/KG 6.4 u 5.2 u 
1, 1,2,2-TETRACHLOROETHANE UG/KG 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 :uJ 10 UJ 
METHYL ETHYL KETONE (2-BUTANONE) UG/KG 32 u 26 u 
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Charleston Naval Comprex 05/02/2001 
SWMU 164, Zone K 

Station ID K164SB026 K164SB026 K1645B026 K164SB027 
SamplelD 1645802601 (0· 1ft) 1645602602 (3-5ft) . 1645602602 (3-5tt) 164$802701 (0-1ft) 

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 
SOGNumber NBCK08 NBCK08 NBCK08 NBCK08 

Parameter Units 
BENZENE UG/KG 5.8 u 5.7 u 
CHLOROMETHANE UG/KG 12 u 11 u 
NAPHTHALENE,SPLP UG/L 
NAPHTHALENE UG/KG 360 u 360 u 
TOLUENE UG/KG 5.8 ·U 5.7 u 
VINYL CHLORIDE UG/KG 12 u 11 u 
BROMOMETHANE UG/KG 12 u 11 u 
ETHYLBENZENE UG/KG 5.8 u 5.7 u 
CHLOROETHANE UG/KG 12 u 11 u 
1, 1-DICHLOROETHENE UG/KG 5.8 u 5.7 u 
METHYLENE CHLORIDE UG/KG 5.8 u 5.7 u 
XYLENES,TOTAL UG/KG 12 u 11 u 
1.1 ·DICHLOROETHANE UG/KG 5.8 u 5.7 u 
CHLOROFORM UG/KG 5.8 u 5.7 u 
1, 1, I -TRICHLOROETHANE UG/KG 5.8 u 5.7 u 
CARBON TETRACHLORIDE UG/KG 5.8 u 5.7 u 
1,2-DICHLOROETHANE UG/KG 5.8 u 5.7 u 
TRIGHLOROETHYLENE (TCE) UG/KG 5.8 u 5.7 u 
1,2-D1CHLOAOPROPANE UG/KG 5.8 u 5.7 u 
BROMODICHLOAOMETHANE UG/KG 5.8 u 5.7 u 
1, 1,2-TRJCHLOROETHANE UG/KG 5.8 .u 5.7 u 
TETRACHLOROETHYLENE(PCE) UG/KG 5.8 u 5.7 u 
OIBROMOCHLOROMETHANE UG/KG 5.8 u 5.7 u 
CHLOROBENZENE UG/KG 5.8 u 5.7 u 
STYRENE UG/KG 5.8 u 5.7 u 
BROMOFORM UG/KG 5.8 u 5.7 u 
1, 1 ,2,2-TETAACHLOROETHANE UG/KG 5.8 u 5.7 u 
ACETONE UG/KG 58 :u 57 u 
CARBON DISULFIDE UG/KG 5.8 u 5.7 u 
Vinyl acetate UG/KG 12 UJ 11 UJ 
METHYL ETHYL KETONE (2-BUTANONE) UG/KG 29 u 29 u 
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Charleston l'taval Complex 05/02/2001 
SWMU 164, Zone K 

StatlonlD K164SB027 K164SB027 K164SB027 K164SB028 
SamplelD 1648802701 (0-1 ft) 1648802702 (3-5ft) • 1645802702 (3-5ft) 164$802801 (0-1ft) 

DateCollected 11/18/1999 11110)1999 . 11/18/1999 11/18/1999 
DateAnalyzed 12/03/1999 11/30/1999 12/03/1999 11/30/1999 

SDGNumber NBCK08 NBCK08 NBCK08 NBCK08 
Parameter Units 
BENZENE UG/KG 5.8 u 6.2 u 
CHLOROMETHANE UG/KG 12 ,u 12 u 
NAPHTHALENE,SPLP UG/L 
NAPHTHALENE UG/KG 360 u 370 u 
TOLUENE UG/KG 5.8 u 6.2 u 
VINYL CHLORIDE UG/KG 12 .U 12 u 
BR OMO METHANE UG/KG 12 .u 12 u 
ETHYLBENZENE UG/KG 5.8 u 6.2 u 
CHLOROETHAN E 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 5.8 u 6.2 u 
1, 1, 1-TRICHLOROETHANE UG/KG 5.8 u 6.2 u 
CARBON TETRACHLORIDE UG/KG 5.8 u 6.2 u 
1,2-DICHLOROETHANE UG/KG 5.8 u 6.2 u 
TRICHLOROETHYLENE (TCE) UG/KG 5.8 u 6.2 u 
1,2-DICHLOROPROPANE UG/KG 5.8 u 6.2 u 
BROMOOICHLOROMETHANE UG/KG 5.8 u 6.2 u 
1, 1,2-TRICHLOROETHANE UG/KG 5.8 u 6.2 u 
TETRACHLOROETHYLENE(PCE) UG/KG 5.8 u 6.2 u 
DIBROMOCHLOROMETHANE UG/KG 5.8 .u 6.2 u 
CHLOROBENZENE UG/KG 5.8 u 6.2 u 
STYRENE UG/KG 5.8 u 6.2 u 
BROMOFORM UG/KG 5.8 u 6.2 u 
1, 1,2,2-TETRACHLOROETHANE UG/KG 5.8 u 6.2 u 
ACETONE UG/KG 58 .u 62 u 
CARBON DISULFIDE UG/KG 5.8 u 6.2 u 
Vinyl acetate UG/KG 12 UJ 12 UJ 
METHYL ETHYL KETONE (2-BUTANONE) UG/KG 29 u 31 u 

164 Ensate post-RFI Data Summary.xis Page 17 



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

Station ID K164SB028 K164SB028 K164SB028 K164SB029 
SamplelD 1645802801 (0· 1 ft) 164SB02802 (3·5ft) 1645802802 (3-Sft) 164$802901 (0-1ft) 

DateCollected 11/18/1999 11/18/1999 11/18/1999 11/18/1999 
DateAnalyzed 12/07/1999 11/30/1999 12/03/1999 11/30/1999 
SDGNumber NBCK08 NBCK08 NBCK08 NBCK08 

Parameter Units 
BENZENE UG/KG 5.1 u 5.8 u 
CHLOROMETHANE UG/KG 10 u 12 u 
NAPHTHALENE,SPLP UG/L t 

NAPHTHALENE UG/KG 370 .u 360 u 
TOLUENE UG/KG 5.1 u 5.8 u 
VINYL CHLORIDE UGIKG 10 u 12 u 
BROMOMETHANE UG/KG 10 u 12 u 
ETHYLBENZENE UG/KG 5.1 u 5.8 u 
CHLOROETHANE UGIKG 10 u 12 u 
1 , 1-DlCHLOROETHENE UG/KG 5.1 u 5.6 u 
METHYLENE CHLORIDE UG/KG 5.1 u 5.8 u 
XYLENES, TOTAL UG/KG 10 u 12 u 
1, 1-DICHLOROETHANE UG/KG 5.1 u 5.8 u 
CHLOROFORM UG/KG 5.1 u 5.8 u 
1, 1, 1 ·TRICHLOROETHANE UG/KG 5.1 u 5.8 u 
CARBON TETRACHLORIDE UGIKG 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 u 
1,2-DIGHLOROPROPANE UGIKG 5.1 u 5.8 u 
BROMODICHLOROMETHANE UG/KG 5.1 u 5.8 u 
1, 1,2· TRICHLOROETHANE UG/KG 5.1 u 5.8 u 
TETRACHLOROETHYLENE(PCE) UG/KG 5.1 u 5.8 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 UGIKG 5.1 u 5.8 u 
1, 1,2,2-TETRACHLOROETHANE UG/KG 5.1 u 5.8 u 
ACETONE UG/KG 51 u 58 u 
CARBON DISULFIDE UG/KG 5.1 u 5.8 u 
Vinyl acetate UG/KG 10 UJ 12 UJ 
METHYL ETHYL KETONE (2-BUTANONE) UG/KG 26 u 29 u 

164 Ensafe post-RF I Data Summary.xis Page 18 



Charleston 1-.aval Complex 05/02/2001 
SWMU 164, Zone K 

Station ID K164SB029 K164SB029 K164SB029 K164SB030 
SamplelD 164SB02901 (0-1ft) 164SB02902 (3-5ft) : 164SB02902 (3-5ft) 164SB03001 (0-1 ft) 

Date Collected 11/18/1999 11/18/1999 11/18/1999 11/19/1999 
DateAnalyzed 12/03/1999 11/30/1999 12/03/1999 12/02/1999 

SDGNumber NBCK08 NBCK08 NBCK08 NBCK09 
Parameter Units 
BENZENE UG/KG 5.6 u 5.4 u 
CHLOROMETHANE UG/KG 11 u 11 u 
NAPHTHALENE,SPLP UG/L 
NAPHTHALENE UG/KG 350 u 370 u 
TOLUENE UG/KG 5.6 iU 5.4 u 
VINYL CHLORIDE UG/KG 11 !u 11 u 
BROMOMETHANE UG/KG 11 u 11 u 
ETHYLBENZENE UG/KG 5.6 u 5.4 u 
CHLOROETHANE UG/KG 11 u 11 u 
1, 1-DICHLOROETHENE UG/KG 5.6 u 5.4 u 
METHYLENE CHLORIDE UG/KG 5.6 u 5.4 u 
XYLENES, TOTAL UG/KG 11 u 11 u 
1, 1-DICHLOROETHANE UG/KG 5.6 u 5.4 u 
CHLOROFORM UG/KG 5.6 u 5.4 u 
1, 1, 1-TRICHLOROETHANE UG/KG 5.6 u 5.4 u 
CARBON TETRACHLORIDE UG/KG 5.6 u 5.4 u 
1,2-DICHLOROETHANE UG/KG 5.6 u 5.4 u 
TRICHLOROETHYLENE (TCE) UG/KG 5.6 u 5.4 u 
1,2-DICHLOROPROPANE UG/KG 5.6 u 5.4 u 
BROMODICHLOROMETHANE UG/KG 5.6 u 5.4 u 
1,1,2-TRICHLOROETHANE UG/KG 5.6 u 5.4 u 
TETRACHLOROETHYLENE(PCE) UG/KG 5.6 u 5.4 u 
DIBROMOCHLOROMETHANE UG/KG 5.6 u 5.4 u 
CHLOROBENZENE UG/KG 5.6 u 5.4 u 
STYRENE UG/KG 5.6 u 5.4 u 
BROMOFORM UG/KG 5.6 .u 5.4 u 
1,1,2,2-TETRACHLOROETHANE UG/KG 5.6 u 5.4 u 
ACETONE UG/KG 56 .U 54 u 
CARBON DISULFIDE UG/KG 5.6 u 5.4 u 
Vinyl acetate UG/KG 11 UJ 11 u 
METHYL ETHYL KETONE (2-BUTANONE) UG/KG 28 u 27 u 
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Parameter 
BENZENE 
CHLOROMETHANE 
NAPHTHALENE,SPLP 
NAPHTHALENE 
TOLUENE 
VINYL CHLORIDE 
BRO MOM ETHANE 
ETHYLBENZENE 
CHLOROETHANE 
1,1-DICHLOROETHENE 
METHYLENE CHLORIDE 
XYLENES. TOTAL 
1, 1-DICHLOROETHANE 
CHLOROFORM 
1, 1, 1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
1,2-DICHLOROETHANE 
TRICHLOROETHYLENE (TCE) 
1,2-DICHLOROPROPANE 
BROMODICHLOROMETHANE 
1, 1.2-TRICHLOROETHANE 
TETRACHLOROETHYLENE(PCE) 
DIBROMOCHLOROMETHANE 
CHLOROBENZENE 
STYRENE 
BROMOFORM 
1, 1,2,2-TETRACHLOROETHANE 
ACETONE 
CARBON DISULFIDE 

Station ID 
SamplelD 

DateCollected: 
OateAnalyzed 

SDGNumber 
Units 

UG/KG 
UG/KG 
UG/L 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

Vinyl acetate UG/KG 
METHYL ETHYL KETONE {2-BUT ANONE) UG/KG 

164 Ensafe post-RFI Data Summary.xis 

Charleston Naval Complex 
SWMU 164, Zone K 

K164SB030 
1645803001 (0· 1ft) 

11/19/1999 
12/07/1999 
NBCK09 

350 u 

Page 20 

K164SB030 
164SB03002 {3-5ft) 

11/19/1999 
12/02/1999 
NBCK09 

5.4 u 
11 u 

5.4 u 
11 u 
11 :U 
5.4 u 
11 ·u 
5.4 u 
5.4 u 
11 u 
5.4 u 
5.4 u 
5.4 u 
5.4 u 
5.4 u 
5.4 u 
5.4 ;U 
5.4 ·u 
5.4 u 
5.4 ,U 
5.4 u 
5.4 u 
5.4 ;U 
5.4 u 
5.4 u 
54 u 
5.4 u 
11 u 
27 !u 

K164SB030 
164SB03002 (3-Sft) 

11/19/1999 
12/07/1999 
NBCK09 

360 u 

05/02/2001 

K164SB031 
164SB03101 (0-1ft) 

11119/1999 
12/07/1999 
NBCK09 

380 u 



Charleston l'u1val Complex 05/02/2001 
SWMU 164, Zone K 

Station ID K164SB031 K164SB031 K164SB031 K164SB032 
SamplelD 164SB03101 (0·1ft) 1648803.102 (3-5ft} 1645803102 (3-5ft) 1645803201 (0-1ft) 

DateCollected 11/19/1999 11/19/1999 11/19/1999 11/19/1999 
DateAnalyzed 12/09/1999 12/02/1999 12/07/1999 12/02/1999 

SDGNumber NBCK09 NBCK09 NBCK09 NBCK09 
Parameter Units 
BENZENE UG/KG 5.5 u 5.6 u 5.3 u 
CHLOROMETHANE UG/KG 11 u 11 u 11 u 
NAPHTHALENE,SPLP UG/L 
NAPHTHALENE UG/KG 370 u 
TOLUENE UG/KG 5.5 u 5.6 .u 5.3 u 
VINYL CHLORIDE UG/KG 11 u 11 u 11 u 
BROMOMETHANE UG/KG 11 u 11 u 11 u 
ETHYLBENZENE UG/KG 5.5 u 5.6 u 5.3 u 
CHLOROETHANE UG/KG 11 u 11 u 11 u 
1, 1-DICHLOROETHENE UG/KG 5.5 u 5.6 u 5.3 u 
METHYLENE CHLORIDE UG/KG 5.5 u 5.6 u 5.3 u 
XYLENES,TOTAL UG/KG 11 u 11 u 11 u 
1, 1-DICHLOROETHANE UG/KG 5.5 u 5.6 u 5.3 u 
CHLOROFORM UGIKG 5.5 u 5.6 u 5.3 u 
1, 1, 1-TRICHLOROETHAN E UG/KG 5.5 u 5.6 u 5.3 u 
CARBON TETRACHLORIDE UG/KG 5.5 u 5.6 u 5.3 u 
1,2-DICHLOROETHANE UGIKG 5.5 u 5.6 u 5.3 u 
TRICHLOROETHYLENE (TCE) UGIKG 5.5 u 5.6 u 5.3 u 
1,2-DICHLOROPROPANE UG/KG 5.5 u 5.6 u 5.3 u 
BROMODICHLOROMETHANE UG/KG 5.5 u 5.6 u 5.3 u 
1, 1,2-TRICHLOAOETHANE UG/KG 5.5 u 5.6 u 5.3 u 
TETRACHLOROETHYLEl\I E(PCE) UG/KG 5.5 u 5.6 u 5.3 u 
DIBROMOCHLOROMETHANE UG/KG 5.5 u 5.6 u 5.3 u 
CHLOROBENZENE UG/KG 5.5 u 5.6 u 5.3 u 
STYRENE UG/KG 5.5 u 5.6 u 5.3 u 
BROMOFORM UG/KG 5.5 u 5.6 u 5.3 u 
1, 1,2,2-TETRACHLOROETHANE UGIKG 5.5 u 5.6 u 5.3 u 
ACETONE UG/KG 55 u 56 u 53 u 
CARBON DISULFIDE UG/KG 5.5 u 5.6 u 5.3 u 
Vinyl acetate UG/KG I 11 .u 11 u 11 u 
METHYL ETHYL KETONE (2-BUT ANONE) UGIKG 27 u 28 .u 26 u 
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Parameter 
BENZENE 
CHLOROMETHANE 
NAPHTHALENE,SPLP 
NAPHTHALENE 
TOLUENE 
VINYL CHLORIDE 
BROMOMETHANE 
ETHYLBENZENE 
CHLOROETHANE 
1, 1 ·DICHLOROETHENE 
METHYLENE CHLORIDE 
XYLENES,TOTAL 
1, 1-DICHLOROETHANE 
CHLOROFORM 
1, 1, 1-TA ICHLOAOETHAN E 
CARBON TETRACHLORIDE 
1,2-DICHLOROETHANE 
TAICHLOAOETHYLENE (TCE} 
1,2-DICHLOROPROPANE 
BAOMODICHLOROMETHANE 
1, 1,2-TRICHLOROETHANE 
TETRACHLOROETHYLENE(PCE) 
DIBROMOCHLOROMETHANE 
CHLOROBENZENE 
STYRENE 
BROMOFORM 
1, 1,2,2-TETRACHLOROETHANE 
ACETONE 
CARBON DISULFIDE 

StationlD 
SamplelD 

DateCollected 
OateAnalyzed 

SDGNumber 
Units 

UG/KG 
UG/KG 
UG/L 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

Vinyl acetate UG/KG 
METHYL ETHYL KETONE (2-BUT ANONE) UG/KG 

164 Ensafe post-RFI Data Summary.xis 

Charleston Naval Complex 
SWMU 164, Zone K 

K164SB032 
164SB03201 (0· 1ff) 

11/19/1999 
12/07/1999 
NBCK09 

350 u 

Page 22 

K164SB032 
1648603202 (3-Sft) • 

11/19/1999 
12/02/1999 
NBCK09 

5.5 u 
11 u 

5.5 u 
11 u 
11 u 
5.5 u 
11 .u 
5.5 u 
5.5 u 
11 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 'U 
5.5 u 
5.5 u 
5.5 u 
5.5 'U 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
55 u 
5.5 u 
11 u 
28 ;u 

K164SB032 
1648803202 (3-5ft) 

11/19/1999 
12/07/1999 
NBCK09 

370 u 

05/02/2001 

K164SB033 
1648803301 (0-lft) 

12/22/1999 
01/07/2000 

41577 

430 u 



Parameter 
BENZENE 
CHLOROMETHANE 
NAPHTHALENE,SPLP 
NAPHTHALENE 
TOLUENE 
VINYL CHLORIDE 
BROMOMETHANE 
ETHYLBENZENE 
CHLOROETHANE 
1, 1-DICHLOROETHENE 
METHYLENE CHLORIDE 
XYLENE$, TOT AL 
1, 1-DICHLOROETHANE 
CHLOROFORM 
1, 1 , 1 ·TRICHLOROETHANE 
CARBON TETRACHLORIDE 
1,2-DICHLOROETHANE 
TRICHLOROETHYLENE (TCE) 
1,2-DICHLOROPROPANE 
BROMODICHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHYLENE(PCE) 
DIBROMOCHLOROMETHANE 
CHLOROBENZENE 
STYRENE 
BROMOFORM 
1, 1,2,2-TETRACHLOROETHANE 
ACETONE 
CARBON DISULFIDE 

Station ID 
SamplelD 

DateCollected 
DateAnalyzed 
SDGNumber 

Units 
UG/KG 
UG/KG 
UG/L 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

Vinyl acetate UG/KG 
METHYL ETHYL KETONE (2-BUTANONE) UG/KG 

164 Ensafe post-RFI Data Summary.xis 

Charleston haval Complex 
SWMU 164, Zone K 

K164SB033 
1645803302 (3-5ft) 

12/22/1999 
01/07/2000 

41577 

380 u 

Page 23 

05/02/2001 



Parameter 
2-Chloroethyl vinyl ether 

Station ID 
SamplelD 

DateCollected 
DateAnalyzed 

SDGNumber 
Units 

UG/KG 
METHYL ISOBUTYL KETONE (4-METHYL-
2-PENT ANONE) UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

cis-1 ,3-DICHLOROPROPENE 
trans-1,3-0ICHLOROPROPENE 
2-HEXANONE 
1 ,2-Dichloroethene (total} 

164 Ensafe post-RF! Data Summary.xis 

Charleston Naval Complex 
SWMU 164, Zone K 

K164SB004 
164SB004S1 (0-1ft) 

10/12/1999 
10/19/1999 
NBCK01 

Page 24 

K164SB004 
1645800452 {3-5ft) : 

10/12/1999 
10/20/1999 
NBCK01 

K164SB004 
164SB004T1 (0-1ft} 

10/12/1999 
10/15/1999 
NBCK01 

05/02/2001 

K164SB004 
164SB004T2 (3-5ft} 

10/12/1999 
10/19/1999 

NBCK01 



Parameter 
2-Chloroethyl vinyl ether 

Station ID 
SamplelD 

DateCollected 
Date Analyzed, 
SDGNumber 

Unhs 
UG/KG 

METHYL ISOBUTYL KETONE (4-METHYL-
2-PENT ANON E) 
cis-1,3-DICHLOROPROPENE 
trans-1,3-DICHLOROPROPEl\IE 
2-HEXANONE 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 1,2-Dichloroethene (total) 

164 Ensafe post-RFI Data Summary.xis 

Charleston t'tttval Complex 
SWMU 164, Zone K 

K164SB015 
1645801501 (0-1ft) 

11/18/1999 
11/30/1999 

NBC KOS 

54 u 

27 u 
5.4 u 
5.4 u 
27 u 
5.4 u 

K164SB021 
164SB02101 (0-1ft) 

11/18/1999 
12/02/1999 

NBCK07 

Page 25 

K164SB021 
164SB02102 (3-5ft) 

11/18/1999 
12/02/1999 

NBCK07 

05/02/2001 

K164SB025 
164SB02501 (0-1 ft) 

11/18/1999 
11/30/1999 

NBCKOB 

55 u 

28 u 
5.5 u 
5.5 u 
28 u 
5.5 u 



Parameter 
2-Chloroethyl vinyl ether 

Station ID 
SamplelD 

OateCollected 
OateAnalyzed 
SDGNumber 

Units 
UG/KG 

METHYL ISOBUTYL KETOl\IE (4-METHYL-
2-PENT ANONE) UG/KG 
cis-1,3-DICHLOROPROPENE UG/KG 
trans-1,3-DICHLOROPROPENE UG/KG 
2-HEXANONE UG/KG 
i ,2-Dichloroethene (total) UG/KG 

164 Ensafe post-RFI Data Summary.xis 

Charleston Naval Complex 
SWMU 164, Zone K 

K164SB025 
1648802501 (0-1ft) 

11/18/1999 
12/03/1999 
NBCK08 

Page 26 

K164S8025 
1648802502 (3-5ft) . 

11/18/1999 
~ 1/30/1999 
NB CK OB 

64 u 

32 u 
6.4 u 
6.4 u 
32 u 
6.4 :U 

K164SB025 
1648802502 {3-5ft} 

11/18/1999 
12/03/1999 

NBCK08 

05/02/2001 

K164SB026 
1648802601 (0-1 ft) 

11/18/1999 
11/30/1999 
NBCK08 

52 u 

26 u 
5.2 u 
5.2 u 
26 u 
5.2 u 



Parameter 
2-Chloroethyl vinyl ether 

Station ID 
SamplelD 

DateCollected 
DateAnalyzed 
SDGNumber 

Units 
UG/KG 

METHYL ISOBUTYL KETONE (4-METHYL· 
2-PENT AN ONE) UG/KG 
cls-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.xis 

Charleston ,,, .. ~al Complex 
SWMU 164, Zone K 

K164SB026 
1648802601 (0-1ft) 

11/18/1999 
12/03/1999 
NBCK08 

K164SB026 
164$602602 (3-Sft) 

11/18/1999 
11/30/1999 

NBCK08 

58 u 

29 u 
5.8 u 
5.8 u 
29 u 
5.8 u 

Page 27 

K164SB026 
1648802602 (3-5ft) 

11/1811999 
12/03/1999 

NBCKOB 

05/U2/2001 

K164SB027 
1648802701 (0-1 ft) 

11/18/1999 
11/30/1999 
NBCKOB 

57 u 

29 u 
5.7 u 
5.7 u 
29 u 
5.7 u 



Parameter 
2-Chloroethyl vinyl ether 

Station ID 
SamplelD 

DateCollected 
DateAna lyzed 

SDGNumber. 
Units 

UG/KG 
METHYL ISOBUTYL KETONE (4-METHYL-
2-PENTANONE) 
cis-1,3-DICHLOROPROPENE 
trans-1,3-DICHLOROPROPENE 
2-HEXANONE 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 1,2-Dichloroethene (total) 

164 En~::ife post-RFI Data Summary.xis 

Charleston Naval Complex 
SWMU 164, Zone K 

K164SB027 
1648802701 {0-1ft) 

11/18/1999 
12/03/1999 

NBCK08 

Pam~ 28 

K164SB027 
1648802702 (3-5ft) 

11/18/1999 
11/30/1999 

NBCK08 

58 u 

29 u 
5.8 ·u 
5.8 'U 
29 u 
5.8 u 

K164SB027 
1648802702 (3-Sft) 

11/18/1999 
12/03/1999 
N8CK08 

05/02/2001 

K164S8028 
1648802801 (0· 1ft} 

11/18/1999 
11/30/1999 
NBCKOB 

62 u 

31 u 
6.2 u 
6.2 u 
31 u 
6.2 u 



Station ID 
SamplelD 

DateCollected 
DateAnalyzed 

SDGNumber 
Parameter Units 
2-Chloroethyl vinyl ether UG/KG 
METHYL ISOBUTYL KETONE (4-METHYL-
2-PENT ANONE) UG/KG 
cis-1,3-DICHLOROPAOPENE UG/KG 
trans-1,3-DICHLOROPROPENE UG/KG 
2-HEXANONE UG/KG 
1,2-Dichloroethene (total) UG/KG 

164 Ensafe post-AFI Data Summary.xis 

Charleston l'taval Complex 
SWMU 164, Zone K 

K164S8028 K164SB028 
1648802801 (0-1ft) 164SB02802 (3-5ft) . 

11/18/1999 11/18/1999 
12/07/1999 11/30/1999 
NBCKOB NBCK08 

51 u 

26 u 
5.1 u 
5.1 .u 
26 u 
5.1 u 
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05/02/2001 

K164SB028 K164S8029 
1648802802 (3-Sft) 1648802901 (0-1ft) 

11/18/1999 11/18/1999 
12/03/1999 11/30/1999 

NBCK08 NBCK08 

58 u 

29 u 
5.8 u 
5.8 u 
29 u 
5.8 u 



Parameter 
2-Chloroethyl vinyl ether 

Station ID 
SamplelD 

DateCollected 
DateAnalyzed 

SDGNumber' 
Units 

UG/KG 
METHYL ISOBUTYL KETONE (4-METHYL-
2-PENTANONE) 
cis-1,3-DICHLOROPROPENE 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

trans· 1 ,3-DICHLOROPROPENE 
2-HEXANONE 
1 ,2-Dichloroethene (total) 

164 Ensafe post-RFI Data Summary.xis 

Charleston Naval Complex 
SWMU 164, Zone K 

K164SB029 K164SB029 
164$802901 (0-1ft) 1648802902 (3·5ft) 

11/18/1999 11/1811999 
12/03/1999 11/30/1999 
N8CK08 NBCKOB 

56 u 

28 u 
5.6 u 
5.6 ;U 
28 u 
5.6 u 
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05/02/2001 

K164SB029 K164SB030 
164$802902 (3-5ft) 164$803001 (0-1ft) 

11/18/1999 11/19/1999 
12/03/1999 12/02/1999 
NBCKOB NBCK09 

54 u 

27 u 
5.4 u 
5.4 u 
27 u 
5.4 u 



Parameter 
2-Chloroethyl vinyl ether 

Station ID 
SamplelD 

OateCollected 
DateAnalyzed 

SDGNumber 
Units 

UG/KG 
METHYL ISOBUTYL KETONE {4-METHYL-
2-PENT AN ONE) UG/KG 
cis-1,3-DICH LOROPROPEl\IE UG/KG 
trans-1,3-DICHLOROPROPENE UG/KG 
2-HEXANONE UG/KG 
1,2-Dichloroethene (total) UG/KG 

164 Ensafe post-RFI Data Summary.xis 

Charleston .• dval Complex 
SWMU 164, Zone K 

K164SB030 
1648803001 (0-1ft) 

11/19/1999 
12/07/1999 

NBCK09 
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K1648B030 
164SB03002 (3-5ft) 

11/19/1999 
12/02/1999 
NBCK09 

54 u 

27 u 
5.4 u 
5.4 1U 
27 u 
5.4 u 

K1648B030 
1648803002 (3-5ft) 

11/19/1999 
12/07/1999 

NBCK09 

05/02/2001 

K164SB031 
1645803101 (0-1ft) 

11/19/1999 
12/07/1999 
NBCK09 



Station ID 
SamplelD 

DateCollected 
Date Analyzed 

SDGNumber 
Parameter Units 
2-Chloroethyt 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 

164 Ensafe post-RFI Data Summary.xis 

Charleston Naval Complex 
SWMU 164, Zone K 

K164SB031 K164SB031 
164SB03101 (0-1ft) 1648803102 (3-5ft) . 

11/19/1999 11/19/1999 
12/09/1999 12/02/1999 

NBCK09 NBCK09 

55 u 56 u 

27 .u 28 'U 
5.5 u 5.6 u 
5.5 :u 5.6 iu 
27 u 28 u 
5.5 u 5.6 .u 
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05/02/2001 

K164SB031 K164S8032 
1648803102 (3-5ft) 1648803201 (0-1ft) 

11/19/1999 11/19/1999 
12/07/1999 12/02/1999 
NBCK09 NBCK09 

53 u 

26 u 
5.3 u 
5.3 u 
26 u 
5.3 u 



Parameter 
2-Chloroethyl vinyl ether 

StatlonlD 
SamplelD 

DateCollected 
DateAnalyzed 

SDGNumber 
Units 

UG/KG 
METHYL ISOBUTYL KETONE (4-METHYL-
2-PENT ANONE) 
cis-1,3-DICHLOROPROPENE 
trans-1,3-DICHLOROPROPENE 
2-HEXANONE 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 1,2-Dichloroethene (total) 

164 Ensafe post-RFI Data Summary.xis 

Charleston l'.laval Complex 
SWMU 164, Zone K 

K164SB032 
1648803201 (0-1ft) 

11/19/1999 
12/07/1999 

NBCK09 

K164SB032 
1648803202 (3-Sft) 

11/19/1999 
12/02/1999 

NBCK09 

55 u 

28 u 
5.5 u 
5.5 ;U 
28 u 
5.5 'U 
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K164SB032 
164$803202 (3-5ft) 

11/19/1999 
12/07/1999 
NBCK09 

05/02/2001 

K164SB033 
1645803301 (0-1 ft) 

12122/1999 
01/07/2000 

41577 



Parameter 
2-Chloroethy! vinyl ether 

Station ID 
SamplelD 

DateCollected 
DateAnalyzed 
SDGNumber 

Units 
UG/KG 

METHYL ISOBUTYL KETONE (4-METHYL-
2-PENTANONE) UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

cis-1 ,3-0ICHLOROPROPEl\IE 
trans-1,3-0ICHLOROPROPENE 
2-HEXANONE 
1,2-Dichloroethene (total) 

164 Ensafa post-RFI Data Summary.xis 

Charleston Naval Complex 
SWMU 164, Zone K 

K164SB033 
1648803302 (3-5ft) 

12/22/1999 
01/07/2000 

41577 

Paga 34 

05/02/2001 



Charleston l"!laval Complex 05/02/2001 
SWMU 164, Zone K 

Station ID K164SB001 K164SB001 K164SB002 K164SB002 
SamplelD 164SB001 S1 (0-1 ft) 164SB001 S2 (3-5ft) 164SB002S1 (0-1ft) 164$8002$2 (3-5ft) 

DateCol lected 10/12/1999 10/12/1999 10/12/1999 10/12/1999 
DateAnalyzed 10/20/1999 10120/1999 10/20/1999 10/20/1999 

SDGNumber NBCK01 NBCK01 NBCK01 NBCK01 
Parameter Units 
ALUMINUM, SPLP UG/L 3670 J 3490 :J 7930 J 11700 J 
ANTIMONY, SPLP UG/L 1.8 UJ 1.8 UJ 1.8 w 1.8 UJ 
ARSENIC,SPLP UG/L 3.6 u 3.6 u 34.7 = 66.4 = 
BARIUM, SPLP UG/L 11.4 = 3.9 u 10.6 13.3 ·-
BERYLLIUM, SPLP UG/L 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 
CADMIUM, SPLP UG/L 0.4 UJ 0.4 UJ 0.4 UJ 0.4 UJ 
CALCIUM, SPLP UG/L 25500 2620 = 1660 ;: 1220 
COBALT, SPLP UG/L 0.7 u 0.7 u 0.7 u 0.7 u 
COPPER, SPLP UG/L 0.6 UJ 0.6 UJ 15.7 J 2.6 u 
CHROMIUM, TOTAL UG/L 2.7 J 2.4 J 7.4 J 10.5 = 
IRON, SPLP UG/L 1500 J 634 J 2060 J 2550 J 
LEAD,SPLP UG/L 2 u 2 u 8.9 = 5.2 ;;; 

MAGNESIUM, SPLP UG/L 1080 J 475 u 480 u 510 u 
MANGANESE, SPLP UG/L 1.5 J 0.99 ·J 6.8 J 5.1 J 
MERCURY, SPLP UG/L 0.1 u 0.1 u 0.1 u 0.1 u 
NICKEL, SPLP UG/L 1.2 UJ 1.2 UJ 3.4 J 4.9 J 
POTASSIUM, SPLP UG/L 232 u 128 u 230 u 267 u 
SELENIUM, SPLP UG/L 2.6 UJ 2.6 UJ 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 3.2 UJ 3.2 UJ 3.2 UJ 3.2 UJ 
Tin (Sn), SPLP UG/L 2.8 u 2.8 u 2.8 u 2.8 u 
VANADIUM, SPLP UG/L 6.5 J 5.9 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 

Station ID K164SB005 K164SB006 K164SB006 
SamplelD 164SB005S2 (3-5ft) 164SB006S1 (Q...1ft) 164SB006S2 (3-Sft) 

OateCoUected 10/12/1999 10/12/1999 10112/1999 
DateAnalyzed. 10/20/1999 10/20/1999 10/2011999 

SDGNumber; NBCK01 NBCK01 NBCK01 
Parameter Units 
ALUMINUM, SPLP UG/L 12600 J 6710 J 17700 J 
ANTIMONY, SPLP UG/L 1.8 UJ 1.8 UJ 1.8 UJ 
ARSENIC,SPLP UG/l 3.6 u 4.1 J 3.6 u 
BARIUM, SPLP UG/L 14.3 = 12.5 ;;; 22 = 
BERYLLIUM, SPLP UG/L 0.1 UJ 0.1 UJ 0.1 UJ 
CADMIUM, SPLP UG/L 0.4 UJ 0.4 UJ 0.4 UJ 
CALCIUM, SPLP UGIL 1130 u 5680 = 1440 = 
COBALT, SPLP UG/L 0.7 u 0.7 u 0.7 u 
COPPER, SPLP UG/l 2 u 3.5 J 3.6 J 
CHROMIUM, TOTAL UG/L 7.5 J 5.9 J 13.9 = 
IRON, SPLP UG/L 1870 J 1860 J 2460 J 
LEAD,SPLP UG/L 6.7 = 22.2 = 7.5 
MAGNESIUM, SPLP UG/L 460 u 587 J 940 J 
MANGANESE, SPLP UG/L 5.2 J 7.2 J 8.7 J 
MERCURY, SPLP UG/l 0.1 u 0.1 u 0.1 u 
NICKEL, SPLP UG/L 2.2 J 1.8 J 3 J 
POTASSIUM, SPLP UG/L 252 u 186 u 561 J 
SELENIUM, SPLP UG/L 2.6 UJ 2.6 UJ 2.6 UJ 
SILVER, SPLP UG/L 0.5 UJ 0.5 UJ 0.5 UJ 
SODIUM, SPLP UG/L 1620 953 J 1440 ;;; 

THALLIUM, SPLP UG/L 3.2 UJ 3.2 UJ 3.2 UJ 
Tin (Sn), SPLP UG/L 2.8 u 2.8 u 2.8 u 
VANADIUM, SPLP UG/L 13.5 = 10.i - 23.4 = 
ZINC, SPLP UG/L 18.9 u 51.1 = 18.1 u 
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Charleston •• dval Complex 05/02/2001 
SWMU 164, Zone K 

StationlD K164SB001 K164SB001 K164SB002 K164SB002 
SampfelD 164SB001T1 (0-1tt) 16458001 T2 (3-5ft) 164SB002T1 (0-1 ft) 164SB002T2 (3-5ft) 

DateCol lected 10/12/1999 10/12/1999 10/12/1999 10/12/1999 
DateAnalyzed 10/20/1999 10/20/1999 10/20/1999 10/20/1999 

SDGNumber NBCK01 NBCK01 NBCK01 NBCK01 
Parameter Units 
ALUMINUM MG/KG 8030 = 7900 = 9410 = 9480 
ANTIMONY MG/KG 0.21 UJ 0.22 UJ 0.33 J 0.19 UJ 
ARSENIC MG/KG 1.6 = 1.1 J 21.9 = 38.5 
BARIUM MG/KG 21.4 = 8.6 = 21.3 = 11.6 
BERYLLIUM MG/KG 0.07 J 0.06 'J 0.16 J 0.03 J 
CADMIUM MG/KG 1.1 = 0.05 UJ 1.4 = 0.1 J 
CALCIUM MG/KG 3710 J 566 J 13900 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 = 144 = 414 ::: 227 = 
MANGAl\IESE 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 UJ 0.06 UJ 0.05 UJ 0.05 UJ 
SODIUM MG/KG 42.2 J 13.7 u 308 = 53.9 J 
THALLIUM MG/KG 0.38 UJ 0.39 UJ 0.34 UJ 0.35 UJ 
Tin (Sn) MG/KG 2.8 u 2 u 2 u 1.9 u 
VANADIUM MG/KG 10.2 7.4 = 15.2 12.5 = 
ZINC MG/KG 34.1 J 5.5 J 86.7 J 15.1 J 
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Charleston Naval Complex 05/02/2001 
SWMU 164, Zone K 

StationJD: K164SB005 K164SB006 K164SB006 K164SB015 
SamplelD. 164SB005T2 (3-Sft) 164SB006T1 (0-1 ft} 164SB006T2 (3-Sft) 1648801501 (0-1 ft) 

DateCol lected 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 NBCK01 NBCK01 NBCK01 NBCK08 

Parameter Units 
ALUMINUM MG/KG 8160 = 7390 = 6520 = 5430 ;:::: 

ANTIMONY MG/KG 0.21 UJ 0.2 UJ 0.2 UJ 0.21 u 
ARSENIC MG/KG 1.1 J 2.3 = 0.84 J 1.5 = 
BARIUM MG/KG 13.2 = 15.1 = 8.6 = 12.8 = 
BERYLLIUM MG/KG 0.05 J 0.05 J O.D1 UJ 0.12 J 
CADMIUM MG/KG 0.06 J 0.51 J 0.05 UJ 2.1 = 
CALCIUM MG/KG 1500 J 2090 J 461 J 1560 = 
CHROMIUM, TOTAL MG/KG 6.5 = 9.7 ;:::: 6.8 = 7.6 : 

COBALT MG/KG 0.58 J 0.76 J 0.36 J 0.74 J 
COPPER MG/KG 1.4 J 6.6 2.6 5.8 = 
IRON MG/KG 1700 = 2440 ::: 1160 1900 = 
LEAD MG/KG 14.7 57 = 9.6 = 25.2 
MAGNESIUM MG/KG 255 ;;;; 232 = 225 = 244 = 
MANGANESE MG/KG 10.7 = 15.7 = 10.9 = 10.8 = 
MERCURY MG/KG 0.05 = 0.04 = 0.02 J 0.02 = 
NICKEL MG/KG 2.1 J 3.2 J 1.4 J 2.7 J 
POTASSIUM MG/KG 163 = 135 = 168 = 149 = 
SELENIUM MG/KG 0.3 u 0.29 u 0.3 u 0.31 u 
SILVER MG/KG 0.06 UJ 0.06 UJ 0.06 UJ 0.06 u 
SODIUM MG/KG 24.3 J 34.1 J 26 J 60.2 u 
TH ALU UM MG/KG 0.37 UJ 0.36 UJ 0.36 UJ 0.38 u 
Tin (Sn) MG/KG 1.8 u 2.4 u 2 u 2.1 u 
VANADIUM MG/KG 8.2 = 8.6 9.2 = 7.6 = 
ZINC MG/KG 17.2 J 73 J 9.6 J 141 = 
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Charleston .... .,al Complex 05/U2/2001 
SWMU 164, Zone K 

Station ID K164SB016 K164SB016 K1648B017 K164SB017 
SamplelD 1648801601 (0-1ft) 1648801602 (3-5ft) 164$801701 (0-1 ft) 1648601702 (3-5ft) 

DateCollected 11/18/1999 11/18/1999 11/18/1999 11/1811999 
DateAnalyzed 11/26/1999 11/26/1999 11/26/1999 11/26/1999 

SDGNumber N8CK06 NBCK06 NBCK06 NBCK06 
Parameter Units 
ALUMINUM MG/KG 9580 = 12600 = 6230 = 4240 
ANTlMONY MG/KG 0.21 u 0.2 u 0.2 u 0.22 u 
ARSENIC MG/KG 3 = 1.4 3.4 = 2.3 = 
BARIUM MG/KG 18.5 = 13 = 19.9 3 
BERYLLIUM MG/KG 0.15 J 0.17 J 0.47 = 0.04 J 
CADMIUM MG/KG 0.26 J 0.05 u 0.19 J 0.04 u 
CALCIUM MG/KG 4220 238 = 14900 = 78.2 
CHROMIUM, TOTAL MG/KG 11.8 = 10.3 ;; 9.8 = 5.4 = 
COBALT MG/KG 0.86 J 0.71 J 0.9 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 9.4 J 6.9 J 2.4 J 
MAGNESIUM MG/KG 330 = 309 = 276 = 59.7 = 
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 3.5 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 2.2 u 1.8 u 2 u 
VANADIUM MG/KG 14.1 = 15.9 = 13.9 92 = 
ZINC MG/KG 45.9 J 7.6 u 10.2 J 1.6 u 
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Charleston Naval Complex 05/02/2001 
SWMU 164, Zone K 

Station10· K164SB018 K164SB018 K164SB019 K164SB019 
SamplelD· 164SB01801 (0-1ft) 164SB01802 (3-5ft) 164SB01901 (0-1ft) 164SB01902 (3-5ft) 

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 NBCK06 NBCK06 NBCK06 NBCK06 

Parameter Units 
ALUMINUM MG/KG 7260 = 4950 = 8680 = 6310 = 
ANTIMONY MG/KG 0.2 u 0.21 u 0.19 u 0.16 u 
ARSENIC MG/KG 18.5 = 0.64 J 1.2 ;;::: 0.72 J 
BARIUM MG/KG 13.8 = 4.2 = 13.3 = 5.7 = 
BERYLLIUM MG/KG 0.13 J 0.04 J 0.05 J 0.05 J 
CADMIUM MG/KG 0.35 J 0.04 u 0.04 u 0.04 u 
CALCIUM MG/KG 4530 = 33.4 J 112 = 39.9 J 
CHROMIUM, TOTAL MG/KG 8.4 = 4.2 = 7.5 = 6.5 = 
COBALT MG/KG 0.49 J 0.46 J 0.28 J 0.46 J 
COPPER MG/KG 3 = 0.25 J 0.61 J 0.4 J 
IRON MG/KG 3630 = 2600 ;;;; 4820 = 3540 = 
LEAD MG/KG 12.8 J 3.5 J 5 J 3.B J 
MAGNESIUM MG/KG 225 = 88.7 ;;;; 195 = 133 = 
MANGANESE MG/KG 12.2 = 4.1 ·- 11.6 = 7.8 = 
MERCURY MG/KG 0.02 = 0.01 J 0.03 = 0.01 J 
NICKEL MG/KG 3 J 2.5 'J 3.1 J 3.6 J 
POTASSIUM MG/KG 125 = 66.7 J 98.2 J 79.3 J 
SELENIUM MG/KG 0.28 u 0.28 u 0.28 u 0.29 u 
SILVER MG/KG 0.05 u 0.06 J 0.05 u 0.05 u 
SODIUM MG/KG 133 = 31.5 u 24.8 u 17.2 u 
THALLIUM MG/KG 0.35 u 0.34 u 0.36 J 0.35 u 
Tin (Sn) MG/KG 2.2 u 2 u 2 u 2.4 u 
VANADIUM MG/KG 11.8 = 7.3 ·- 11.8 = 7.7 = 
ZINC MG/KG 467 J 16.2 J 4.5 u 3.5 u 
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Charleston tllaval Complex 05/02/2001 
SWMU 164, Zone K 

Station ID K164SB020 K164SB020 K164SB021 K164SB021 
SamplelD 164S802001 (0-1ft) 1646802002 (3-Sft) 164SB02101 (0-1ft) 164SB02102 (3-Sft) 

DateCollected 11/18/1999 1111811999 11/18/1999 11/18/1999 
DateAnalyzed 11/26/1999 11/2611999 11/26/1999 11/2611999 

SDGNumber NBCK06 NBCK06 NBCK07 NBCK07 
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 1.9 = 1.4 = 1.6 = 
BARIUM MG/KG 8.5 = 4.6 "" 16.3 = 6.9 = 
BERYLLIUM MG/KG 0.05 J 0.06 J 0.17 J 0.12 J 
CADMIUM MG/KG 0.04 u 0.04 u 0.24 J 0.05 u 
CALCIUM MG/KG 305 = 36.1 J 339 ;;; 75.1 = 
CHROMIUM, TOTAL MG/KG 5.8 = 7.4 = 7.7 J 7.2 J 
COBALT MG/KG 0.14 J 0.43 J 0.65 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 7.6 J 3.5 J 18.6 = 5.2 = 
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 2.2 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 UJ 22.6 UJ 
THALLIUM MG/KG 0.32 u 0.32 u 0.35 u 0.5 J 
Tin (Sn) 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 24.3 J 5.7 J 
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Charleston Naval Complex 05/02/2001 
SWMU 164T Zone K 

StationlD K164SB022 K164SB022 K164SB023 K164SB023 
SamplelD. 1645802201 (0-1 ft) 164$802202 (3-5ft) 1648802301 (0-1 ft) 1648602302 (3-5ft) 

DateCollected 12/2211999 12/2211999 1212211999 1212211999 
DateAnalyzed 01/1012000 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 14.5 = 7.6 = 13.3 = 13 = 
BERYLLIUM MG/KG 0.16 J 0.13 J 0.17 J 0.14 J 
CADMIUM MG/KG 2.4 J 0.17 J 0.13 J 0.04 u 
CALCIUM MG/KG 2830 = 254 J 4400 = 191 J 
CHROMIUM, TOTAL MG/KG 12.5 = 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 
IRON MG/KG 4510 = 4640 = 2310 = 1770 = 
LEAD MG/KG 42.1 = 5 = 16.7 = 5.7 
MAGNESIUM MG/KG 315 = 292 = 178 = 369 = 
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 J 
SELENIUM MG/KG 0.52 J 0.39 u 0.36 u 0.39 u 
SILVER MG/KG 0.13 u 0.14 u 0.13 u 0.14 u 
SODIUM MG/KG 280 J 277 J 282 J 286 J 
THALLIUM MG/KG 0.38 u 0.46 J 0.37 u 0.52 J 
Tin (Sn) MG/KG 3.8 u 3.9 u 3.7 u 4.1 u 
VANADIUM MG/KG 12.9 11.9 = 8 = 12.4 = 
ZINC MG/KG 95.4 = 9.6 = 21 = 4.9 "" 
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Charleston hdV&I Complex 05102/2001 
SWMU 164, Zone K 

Station ID K164S8024 K164S8024 K164S8034 K164S8034 
SamplelD 164S802401 (0-1 ft) 164SB02402 (3-5ft) 164S803401 (0-1 ft) 164SB03402 (3-5ft) 

DateCollected 12/22/1999 12/22/1999 12/22/1999 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 4630 = 9700 = 8630 = 5510 
ANTIMONY MG/KG 0.45 J 0.32 u 0.38 J 029 u 
ARSENIC MG/KG 2.3 = 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 = 4.8 = 
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 2.9 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 
SILVER 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 u 0.57 J 
Tin (Sn) MG/KG 3.7 u 3.9 u 3.6 u 3.7 u 
VANADIUM MG/KG 10.8 = 17.1 = 11.3 = 7.7 = 
ZINC MG/KG 15 3.1 4.2 = 3 
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Charleston Naval Complex 05/0212001 
SWMU 164, Zone K 

StationlD K164SB035 K164S8035 
SamplelD 164SB03501 {0· 1ft) 164$803502 (3-5ft) 

DateCollected 01/17/2000 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 UJ 0.31 UJ 
ARSENIC MG/KG 2.8 ;;; 0.23 J 
BARIUM MG/KG 10.3 = 4.1 = 
BERYLLIUM MG/KG 0.09 u 0.09 u 
CADMIUM MG/KG 0.59 J 0.59 :J 
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 2.5 J 0.99 u 
IRON MG/KG 6760 = 845 
LEAD MG/KG 18.7 6 = 
MAGNESIUM MG/KG 22B = 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 {Sn) MG/KG 4.2 u 4 u 
VANADIUM MG/KG 12.1 = 3.6 :;; 

ZINC MG/KG 46.1 J 3.3 J 
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Parameter 
TOTAL ORGANIC CARBON 

Parameter 
TOTAL ORGANIC CARBON 

Station ID 
SamplelD 

Date Collected 
Date Analyzed 

SDGNumber 
Units 

MG/KG 

Station ID 
SamplelD 

DateCollected 
DateAnalyzed 
SDGNumber 

Units 
MG/KG 

Station ID 
SamplelD 

Date Collected 
DateAnalyzed 

SDGNumber 
Parameter Units 
TOT AL ORGANIC CARBON MG/KG 
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Charleston Naval Complex 
SWMU 164, Zone K 

K164SB001 
164SB001T1 (0-1 ft) 

10/12/1999 
10/18/1999 
NBCK01 

26000 ,_ 

K164SB004 
164SB004T1 (0·1ft) 

10/12/1999 
10/18/1999 
NBCK01 

9600 = 

K164SB006 
164SB006T2 (3-5ft) 

10/12/1999 
10/18/1999 
NBCK01 

4000 

K164SB001 
164SBOO 1 T2 (3-5ft) 

10/12/1999 
10/18/1999 
NBCK01 

17000 = 

K164SB004 
164SB004T2 (3-5ft) 

10/12/1999 
10/19/1999 
NBCK01 

2100 = 
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K164SB002 
1 ~4SB002,T1 (0-1ft) 

10/12/1999 
10/18/1999 

NBCK01 

18000 = 

K164SB005 
164SBOOST2 (3-Sft) 

10/12/1999 
10/18/1999 

NBCK01 

7400 = 

05/02/2001 

K164SB002 
164SB002T2 (3-5ft) 

10/12/1999 
10/18/1999 

NBCK01 

9000 = 

K164SB006 
164SB006T1 (0-1ft) 

10/12/1999 
10/18/1999 

NBCK01 

11000 = 



U Undetected. Samples were analyzed for this analyte, but ·1t was not detected above the 
method detection limit {MDL). 

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

J Estimated. The ana\yte was present, but the reported value may not be accurate or 
precise. 

R 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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APPENDIXB 

Validation Reports from the 
EnSafe RFI Investigation (1999) 



DATA VALIDATION REPORT 

ZONEK 

SDG #NBCK09 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 

Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCK09 
January 12. :woo 
Ensafe 
Charleston Zone K 
November 19, 1999 
34 Non-Aqueous Sample(s) with 0 MS/MSD(s) 
4 Aqueous Sample(s) with 0 MS/MSD(s) 
Savannah Laboratories 
National Functional Guidelines for Organic and Inorganic Data. 
F cbruary, 1994 
DQO Level III 
SW846 Third Edition 
Volatiles. Semivolatiles. Pesticides and Metals 

Anal~tical 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 ls or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form ls for .\-1S/MSD samples or spreadsheets 
are not annotated. 

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

Date 

4127 Plaza 94 South •St MO 63304 
(636) 936-1332 • Fax (636) 936-1335 
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SDG# NBCK09 

Samples and Fractions Reviewed 

Sample Identltications Analyt1cai Fracnons 

ENSAFE ID MATRIX VOA SYOA I PEST 
l64SB0300l SOIL x =± ! 164TB03001 WATER x 
164EB03DOJ WATER x x x 

I 164FB03001 WATER x x x 
j 164DB0300l WATER x x x 

16-IS B03002 SOIL x x 
164SB03 I 0 l SOIL x x 
164SB03102 SOIL x x 
164SB03201 SOIL x x 
1645803202 SOIL x x 
698SB03001 SOIL x 
698CB03001 SOIL x 
698SB03002 SOIL x l 
698SBD310! SOIL x 
698SB03102 SOIL x 
698SBD32Dl SOIL x 
698SB03202 SOIL x 
698SBO'.BO I SOIL x 
698CB02301 SOIL x 
698SB02302 SOIL f x 
698SB02+01 SOIL : x 
698SB02402 SOIL x 
698SB02101 SOIL 
6985802102 SOIL 
6985802201 SOIL 
6985802102 SOIL 
698SB0250l SOIL 
698CB02501 SOIL 
6985802502 SOIL 
698SB02601 SOIL 
6985802602 SOIL 
698SB0270! SOIL 1 

698SB02702 SOIL 
698SB02801 SOlL 
6985802802 SOIL 
698SB0290l SOIL 
69&CB02901 SOIL I 
698SB02902 SOIL 

Total Bill ab le Samples ( Wa1er.'So1l) 4 J ~ ,) 3 l I 3 : 0 

VOA"' Volatiks 
SVOA"" Sc::m1vola1iles 
PEST= Pesticides 
MET= Metals 

MET 

i 
x 

I x 
l x 

x ! 

x 
x 

x 
x 
x 
x 
x 

iX 
x 

' x 
x 
x 

\ x 
x 
x 

ti 
x 
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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, GCIMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified m 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 Volatile Data from SDG NBCK09. The data was evaluated 
based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC!MS Tuning 

* • Calibration 
• BJanks 

* • Surrogate Recoveries 

* • Mamx SpikeiMacrix Spike Duplicates 

* • Field Duplicates 

* • Internal Standard Performance 

* • Compound Identification 

* • Compound Quantitation 

* - All criteria were met for this parameter 

Blanks 

Blank ID Comnound Cone. Action Limit (1 OX} 
1Ml209MB acetone 18 180 
164TB03001 acetone 29 290 
I64EB03001 acetone 28 280 
164FB03001 acetone 25 250 
164DB03001 acetone 25 250 
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Data Assessment Narrative 
Page - 2 
Volatiles 

Sample ID Compound Cone. Qualifier Assoc. Blank 

164SB03101 acetone lOJB llU IM1209MB 

164SB03201 acetone 41 u 164TB03001 
698SB0300I 34 u 
698CB03001 58 u 
698SB03101 120 u 
698SB03201 33 u 
698SB03202 9.6 c 
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GLOSSARY OF DATA QUALIFIERS 

QLALIFICATION CODES 

l' = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

tJR = Result is rejected and unusable 

D = Result value is based on dilunon analysis 

:VfETHOD BLA:\'K QUALIFICATION CODES 

CRQL = 

u = 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X OOX 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 (IOX 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 
CRQL and is greater than 5X (I OX for common laboratory 
conrarninants) 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 

SA.l\1PLE ID COMPOUND ID DL 

164SB03101 acetone +BJ 

164SB03201 acetone + 
698SB03001 
698CB03001 
698SB03101 
698SB03201 
698SB03202 

* DL denoles the Form I qualifier supplied by the laboratory 
QL deno[es Ehe qualifier used by the daca validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

QL 

CRQL 

u 



DATA ASSESSMENT NARRATIVE 

SEMIVOLA TILE ORGANICS 
General 

The organic findings offered in this screening report assumes chat all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis resulls, 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 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 va1idation was performed on the Semivolatile Data from SDG NBCK09 The data was 
evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 
* • GCIMS Tuning 

* • Calibration 

* • Blanks 

* • Surrogate Recoveries 

* • Marrix Spike/Matrix Spike Duplicates 

* • Field Duplicates 

* • Internal Standard Performance 
* • Compound Identification 

* • Compound Quantitation 

* - All criteria were met for this parameter. 

005 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

C Not detected 

J ::;: Estimared value 

l 7J = Reported Quamitarion lirmt is qualified as estimated 

UR = Resu1t is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QlJALIFICATION CODES 

CRQL = 

u = 

No Action= 

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

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X ( lOX for common laboratory contaminams) 
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 (IOX 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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SUM1\1ARY OF DATA QUALIFICATIONS 

SAlvtPLE ID COMPOUND ID 

~o qualificac1ons are required. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the dara validacion 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 

PESTICIDE/PCBs 

General 

The organic findings offered in this screening report assumes that all ana1yrical 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 performance, calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specjfied in the 
U.S. EPA SW846, Melhod 808118082. the National Functional Guidelines for Organic Data 
Review, February 1994, where applicable and DQO Level UL 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 Dara 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 Identification /Quantitation 

* - All criteria were met for this parameter 

009 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Nor detected 

J = Estimated value 

UJ = Reported quamitation lirnir is qualified as estimated 

R = Result is rejected and unusable 

D = result value is based on dilution analysis 

METHOD BLA:-..'K QUALIFICATION CODES 

CRQL = 

u = 

No Action 

The sarnpJe resuJr for the blank comaminanr is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyce is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected ar the analyte value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX rhe 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 reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTEID 

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

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

DAT A ASSESSMENT NARRATIVE 
!vffiTALS 

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 
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 # NBCK09 

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 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

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

Elem~nts ~ Samples affected 
Aluminum 4.46 mg/kg no impact 
Calcium 1.60 mg/kg no impact 
Potassium 3.56 mg/kg no impact 
Sodiwn 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 
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The USEP A 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 
Selenium 
Thallium 

~ 
-0.53 mg/kg 
-0.56 mgfkg 

Samples affected 
all soil samples below 5.3 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 69&CB02301 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 pJace of the "B". Value is below the CRDL but greater 
than the ID L. 
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SUMMARY OF DATA QUALIFICATIONS 

Samp1e ID Anal)'1e DL QL 
all soil samples below 68.0 mg/kg Na. + u 
all soil samples below 8.6 mg/kg Sn. 
all soil samples below 6.4 mg/kg Zn. 
all soil samples below 5.3 mg/kg Se. +/U JfUJ 
all soil samples below 5.6 mg/kg Tl. 
all soil samples Ca. -i- J 
698SB02301 and 698CB02301 Ca. +ru J/UJ 
all "B" results alJ analytes B J 
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DATA VALIDATION REPORT 

ZONEK 

SDG#NBCK07 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Anal11ical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCK07 
January 6, 2000 
Ensafe 
Charleston Zone K 
November 18. 1999 
20 Non-Aqueous Sample(s) with 0 :\1S/MSD{s) 
Savarmah Laboratories 
National Functional Guidelines for Organic and Inorganic Data. 
February, 1994 
DQO Level III 
SW846 Third Edition 
Semivolatiles. PCBs and Metals 

Analy1ical 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. AH 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 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form ls for MS/MSD samples or spreadsheets 
are not annotated. 

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

a . ~-JZ 
~auir@J:mburg,~ /·/l-00 

4127 Plaza 94 South • St Charles. MO 63304 
(636) 936-1332 • Fax (536) 936-1335 

Date 



SDG# NBCK07 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE ID MATRIX SVOA PCB 
163SB01201 SOIL 
163SB01202 SOIL x 
163SBOl301 SOIL x 
163CBOl30l SOIL x 
163SBOl302 SOIL x 
164SB02 I 0 l SOIL , 
164CB02!01 SOIL 
164SB02!02 SOIL x 
694SB02801 SOIL x 
694CB02801 SOIL x 
694SB02802 SOIL x 
694SB02901 SOIL x 
6945802902 SOIL x 
694580320 l SOIL x 
694CB0320 I SOIL x 
6945803202 SOIL x 
6945B03301 SOIL x 
6945803302 SOIL x 
6945803501 SOlL x 
694580360 I SOIL x 

Total B1llable Samples (Water/Soil) 0 i5 0 5 

SVOA= Semivolaules 
PCB= PCBs 
MET= Mernls 

0 

I 

x 
x 
x ' 

x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
15 
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DATA ASSESSMENT NARRt\TIVE 

SEMIVOLA TILE 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 
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 analy1ical 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 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. 
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Internal Standards 

DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE2 

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. 

694SB02801 All Internal Standards 

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

694SB02802 
694SB03601 

perylene-d 12 

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 

BLANK QUALIFICATION CODES 

CRQL= 

u = 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X ( 1 OX 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 ( l OX 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 CRQL and is greater than 5X ( 1 OX 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 

694SB02801 

694SB02802 
694SB03601 

COMPOUND ID 

All associated with 
All Internal Standards 

All associated with 
perylene-d 12 

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 

+I- JlUJ 

+ J 
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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 deliverable requirements specified 
in the SW-846 Methods 8082; the Nationa1 Functional Guidelines for Organic Dara 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 Dara Qualification cable. 

SDG #NBCK07 

A validation was performed on the Aroclor Data from SDG NBCK07. 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 results are qualified as estimated, UJ. 

Sample ID 

694SB03202 

Surrogate 

TCX-2 
DCX~2 

% Recovery 

283 
293 
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DATA ASSESSMENT NARRATIVE 

AROCLOR AN AL YSIS 

PAGE-2 

System Performance and Overall Assessment 

The data required qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

OU ALIFICA TION CODES 

U Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentracion 

UR = Result is rejected and unusable 

D = Resuh 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 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 
C RQL 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 rhe blank comaminam is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID C01\1POUND ID 

694SB03202 ALL 

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

+i- J/UJ 
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General 

DATA ASSESSMENT NARRATIVE 
METALS 

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 
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 # NBCK07 

A validation was performed on the Metals for soils Data from SDG BNCK07. 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. 

Elems;nt::l ~ Samples affected 
Aluminum 2.91 mg/kg no impact 
Calcium 1.74 mg/kg no impact 
Iron 2.45 mg/kg no impact 
Potassium 2.7 mg/kg no impact 
Sodiwn 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 USEP A 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, 'T' or "UJ''. 

The matrix spike recovery for soils for Manganese (139%) was above the upper control 
limits (>125%). All positive resuhs 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 44

]" 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 A..naly1e DL QL 
all soil samples below 68.0 mg/kg Na. + u 
all"soil samples below 8.1 mg/kg Sn. 
all soil samples Cr, Mg, K, +/U J!UJ 

Na and Zn. 
all soil samples Mn. + J 
all soil samples Zn. + J 
all "B" results all analytes B J 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCK06 
January 6, 2000 
Ensafe 
Charleston Zone K 
November 18. 1999 
20 Non-Aqueous Sample(s) with 0 MS/MSD(s) 
Savannah Laboratories 
National Functional Guidelines for Organic and Inorganic Data. 
February, 1994 
DQO Level III 
SW8-+6 Third Edition 
Metals 

Analy1ical 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 I 0% 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 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MS/MSD samples or spreadsheets 
are not annotated. 

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

au! R Humburg, President 

4127 Plaza 94 South " St Charles, MO 63304 
(636) 936· 1332 " Fax (636) 936-1335 

I I 
Date 



SDG# NBCK06 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fraction 

ENSAFE ID MATRIX MET 
163SBOl701 SOIL x 
1635801702 SOIL x 
1635801801 SOIL x 
l63SBO l 802 SrnL x 
l 64SBO 1601 SOIL x 
1645801602 SOIL x 
1645801701 sorL x 
164S801702 SOIL x 
1645801801 SOIL x 
164SBOl 802 SOIL x 
1645801901 SOIL x 
164SBOl902 SOIL x 
164SB0200l SOIL x 
1645802002 SOIL x 
6945803001 SOIL x 
6945803002 SOIL x 
6945803101 SOIL x 
6945803102 SOIL x 
694S803401 SOIL x 
6945803402 SOIL x 

Total Billable Samples (Water·Sod) 0 20 

MET"' Metals 



General 

DATA ASSESSMENT NARRATIVE 
METALS 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reponed 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 results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # NBCK06 

A validation was performed on the Metals Data from SDG NCBK06. 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 

* ~ Ali criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibit~d contamination for the following elements. 

Elements 
Aluminum 
Calcium 
Potassium 
Sodium 
Tin 
Zinc 

~ 
3.70 mg/kg 
1.64 mg/kg 
3.44 mg/kg 
21.8 mg/kg 
1.56 mg/kg 
1.57 mg/kg 

Samnles affected 
no impact 
no impact 
no impact 
all soil samples below 109.0 mg/kg 
all soil samples below 7.8 mg/kg 
all soil samples below 7.9 mg/kg 

UOl 



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, ··r. 

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 ID L. 

002 



SUM:MARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all soil samples below 109.0 mg/kg Na. + u 
all soil samples below 7.8 mg/kg Sn. 
all soil samples below 7.9 mg/kg Zn. 
aU soil samples Co, Pb. Ni + J 

and Zn. 
all ·'B" results all analytes B J 

00:1 
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INORGA ... NIC A.~AL YSIS DATA PACK.A.GE 
·act: 

::..ab Cede. SLSAV Case No .. 

SOW ~o. SW-84.6 

Sam-cle No. 

694SB03101 
163SB01702 
::.64SB0200l 
164SBC2002 
lf;i..!SE019Cl 
!.64SB01902 
164SB01801 
l64SB01802 
l64SB0170l 
164SB01702 
::..64SB01601 
694SB03101S 
694SB0.3101SD 
694SB03102 
!64SB01602 
694SB03001 
694SB03002 

:e ICP .::.nterelement cor::::ect.::.ons appll.ed? 

Were ICP backgrc~nd corrections appll.ed? 

If yes-were raw data generated before 

application of background corrections? 

Comments: 

I.ab Sa.mole :::0. 

5917851-1 
5917851-10 
5917851-11 
5917851-12 
5917851-13 
S917B5l-l4 
S91785l-15 
5917851-16 
5917851-17 
$917851-18 
S917851-l9 
S917851-1S 
5917851-lSD 
5917851-2 
S917B5l-20 
5917851-3 
5917851-4 

SDG !'Jo. 

SAS ·,io 

Yes/No YES 

Yes/No YES 

Yes/No NO 

I certl.fy that this data package is l.n compliance with the terms and conditions of the 
contract, both technically and for completeness, for other than the conditions detaiied 
above. Release of the data contained in this ha.rdcopy data package and in the 
computer-readable data submitted on fioppy diskette has been authorized by the Laboratory 
Manager or the Manager's desiqnee, as verified by the foilowing signature. 

..,l ~i.:re: Na.me: 
~~~~~~~~~~~~~~~~ 

Da~e. Title 041 

'.:OVER PAGE - !N 
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~~~~~~~~-
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694SE03401 
694SB03401S 
694SB03401SD 
694SB03402 
163SB0190l 
163SB0:802 
163SB01701 

_·e ICP int:erelement c:orrection.s appll.ed? 

Were ICP background corrections applied? 

If yes-were raw data generated before 

application of background corrections? 

Comments: 

Lab sam12le ID. 

5917851-5 
5917851-SS 
5917951-SSD 
5917951-6 
5917951-7 
5917851-B 
5917851-9 

SDG No .. T ·- {J6 

SAS 'N'c-. 

Yes/No YES 

Yes/No YES 

Yes/No NO 

I certify that this data package is in compliance with the terms and cond.:.tions of the 
contract, both technically and for completeness, for other than the conditions detailed 
above. Release of the data contained in this hardcopy 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 following signature. 

Name: 

Date '!'l. tle. 
(} 4 1 
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SDG #41577 



SDG±t: 
Date: 
Client Name: 
Praject1Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

Q.A./QC Level: 
Method(s) lJtilized: 
Analy1ical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

41577 
January 28, 2000 
Ensafe 
Charleston Zone K 
December 22, 1999 
30 Non-Aqueous Sample(s) with 0 MS!MSD(s) 
Southwest Laboratory of Oklahoma. Inc. 
:'-rational Functional Guidelines for Organic and lnorg:.mic Darn.. 
February, l 994 
DQO Level III 
SW846 Third Edition 
Semivolatiles. Metals and Total Organic Carbon 

Analytical data in this report were screened to determine usability of results and also to determme 
contractual compliance relative to these requirements and deliverables. This screening assumes 
anal)tical results are correct as reported and merel: provides an interpretation of the reported quality 
control results. A minimum of l 0%i of all laboratory calculations have been verified as part of this 
validation. AH instrument output, i.e. spectra. chromatograms, etc .. for each sample have been 
carefu!ly reviewed. The end-user is urged to revie\v the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form ls or spreadsheets for all samples reviev.ed 
are included after the Data Assessment Narratives. Fonn 1 s for MS.'MSD samples or spreadsheets 
are not annotated. 

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

4127 Plaza 94 South • Sl Cr,arles. MO 63304 
(636) 936-1332 • Fax (636) 936-1335 

;;-/-a:;. 
Date 
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SDG# .JJ5i7 

Samples and Fractions Reviewed 

Sample Identifications Analy1:ca: Frarnons 

ENSAFE ID ~RIX ' SVOA MET 
l 62SBO 190 I SOIL J x 
162SBOJ902 IL x 
l 62SB02001 IL x 
162SB02002 SOIL x 
l62SB02101 SOIL x 

! 162SB02 !02 SOIL x 
I l63SB0190 I SOlL x 
i l63SB01902 I SOIL x 
1 164SB02201 • SOIL x 
i 1645802202 SOIL x 

l64SB0230! SOIL x 
!64SB02302 SOlL x 
164580240 l SOIL x 
1645802402 SOIL x 
164SB0330l SOIL x 
1645803302 SOIL x 
l64SB0340: SOIL x 
l64SB03402 SOIL x 
698580340 I SOIL x 
6985803402 SOIL x 
698580420 I ~SOIL x 
698SB04::02 SOIL x 
698SB0430l SOIL x 
6985804302 SOIL x 

ASRS - .. ' SOIL 
ASRSBOOIT2 SOIL 
ASRSB001TI SOIL 
ASRSB002T2 SOIL 
ASRSB003Tl SOIL 
ASRSB003T2 SOIL ' 

Total Billable Samples {Water/Soil) 0 10 0 14 

SYOA= Semivolatiles 
MET"' Metals 

TOC 
x 

t= L 
...___ 

=+= 
x 
x 
x 
x 
x 
x 

0 8 

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 
reponed and is based upon the examination of the reponed 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 III. All comments made within this report should be 
considered when examining the analytical results. 

SDG # 41577 

A validation was performed on the SemivoJarile Data from SDG 4 I 577. 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/Matri..x Spike duplicate 

* Field Duplicates 

* Compound Identification/Quantitation 

* - .All criteria were met for this parameter 

System Performance and Overall Assessment 

The data as presented requires no 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 

lJR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

u = 

No Action= 

The sample resuJt for the blank contaminant is less than the sample CRQL and 
is less than 1 OX the method blank value. The sample resu1t 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 1 OX the method blank value. The sample result for the blank 
contaminant is qualified as non detected at the compound vaJue reported. 

The sample result for the blank contaminant is greater than the sample CRQL 
and is greater than l OX 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 

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 result 
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General 

DA TA ASSESSMENT NARRA. TIVE 
METALS AND TOC 

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 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level Ill 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 wai;; performed on the Metals and toe Data from SDG 41577. The data was 
evaluated based on the following parameters. 

* • Data Completeness 

"' • Holding T irnes 

"' • 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. 

Eleroems 
Tin 

Qm&,, 
0.81 mg/kg 

Samples affet;t~d 
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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AJJ sample resu1ts left with a "B" qualifier after all other qualifications. will be 
qualified with a ··r qualifier in place of the ··B". Value is below the CRDL but greater 
rhan the IDL 

006 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
all soil samples below 4.1 mg/kg 
alJ ··sH results 

Analyte 
Sn. 

all analytes 

DL 
+ 
B 

QL 
u 
J 
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HEARTLAND ESI SVOA 23 HES194.1 

SAMPLE RESULT VERIFICATION 
SEMIVOLATILE ORGANIC FRACTION 

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

®No 
2. \Vere the percent moistures reported? ~o 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 accou~r? 

Ye~~ 

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

Specific Comments:-------------------------

Date:__.O~f __ 3~/~1_tJ_O 

047 



!Jll-1'96:1 
Ullor• • ...... T'CNHCS50: 

.usrr.111 .. sc, CJNCINW.11.0H. ~IX; ~TN. l<Mln11.U:ffl. 
15/tR,P..4, m.SJMU[.lY; ,111'.)RfnK.VA PADl'...CW,~ P();5.4COLJ.fl 

R'.1.£/GH. NC. llX OCH<. CVILWll' 

CHAIN OF CUSTC .'RECORD 

111 111 _N "-'4---------- PHUJEC r MANAGER C A:,..r-l: eVP~ 
lllAllON ~re-_,._}; ___ ==---- HH/FAX NO lJ'-/!- 88'1-<JO'i, 

't!Mt:RS. (SIGNATURE) _ ~·-------~----------~----

FIE.LO 
·,<\MP! E NUMBER DATE TIME 

SAMPLE 
TYPE 

rfPE/SIZE 
Of CONTAINER 

PROJECl/JOB NO. ~, I/ - ()~~ -<>'.V'"'>-- o:J 

COC NO. 

PO ttO 

REL NO. 

L~~ NAM£. 

~~ - IJ.~ I f,&i,, -- - L::;.." 0Alf OAT[ OAl[ 
.••• '"' .rn:n ·-- _-::;,~--- ,.. RECl\'VER ~ - •.....; _BlUHQUl:>HE:R -- filc£MR ---------·----1 --11 a - I 1 , // · ~ 1.1 ,,-//1/" l.!.J.-..J.J" ,,.,-.,,, I ., ,; ., . I e "1 n t:_ ~- . / ~ A'a ~ k:? L"..-: ..dl".0-.'"::> ____ ·~ __ _ 
lllt 11 __ -·--·- L flM( P IHI : ......d'!~!::::'.'.--~-'-'---=--1 nt.1£ PAINTED ------·----- TIM[ PA11<1£0 ----------• fiME 

... lJ,, ~IJ.Sltr£ ' 1700 caUPAIN. ~, 00 ?,,rrrzo .... Pmr 

llllJ[l or SIUPIJENT F~f;6, COMMENTS.-----------~---~--------~--------· 
llil'llHH tl0 --"Tf'8l/'1{Y,Jj_57 --~--- ---------~------- ----·----·- -------------
I ll!J i<l '.iJI 1•; Ir., -----------------· __ ---·---------~-~--·----------------·----~-·----·----·--

0 -------·-·--·----~-------- ---------~~------------·---------------------

al..~~-~~~~~~~~~-~~~--~~~-~~~~~~~~~~--~~--~~~~-~~~~~-~~~ .:.Jt Mlal Yl11-·1 flH.\ RffFllJfD RY (INITIAi S/flAff~ 



'IL 1 llOU Of SHIPIAEJH 
llfl'IH Ill tlU 

CHAIN OF CUSTC ...... f RECORD 
PROJl Ci/ JOU NO. 

COC NO 

PO NO 

flEL NO 

\Jt 

"').O,JJ- 001- "()00 oc.. 
-·---~---

- ~·· 

DAI[ 



Data Validation Report 

ZoneK 

SDG# NBCKOl 



SDG#: 
Date: 
Client Name: 
Project/Site ~ame: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCKOl 
November 15, l 999 
En safe 
Charleston Zone K 
October 12, 1999 
42 Non-Aqueous Sample(s) with 0 \1S/MSD(s) 
Savannah Laboratories 
National Functional Guidelines for Organic and Inorganic Data. 
February. 1994 
DQO Level III 
SW846 Third Edition 
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 qualiry 
control results. A minimum of 10% of all laboratory ca!culations 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 F om1 Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MS/MSD samples or spreadsheets 
are not annotated. 

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

c:J'aul~mburg. Pr~ 

4; 27 Plaza 94 South • St Charles. MO 63304 
(636) 936-1332 • r=ax (636) 936-'335 
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Sample Identifications 

E~SAFEID MATRlX 
161SB008TI SOIL 
16 ISB008S I SOIL 
161 SB008T2 SO!L 
16 l SB008S2 SOIL 
l62SB002T! SOIL 
I 62SB002Sl SOIL 
162CB002Tl SOIL 
161CB002S l SOIL 
i 62SB002T2 SOIL 
l 6:2SB002S2 SOIL 
161SB009Tl SOIL 

I 161580095 I SOIL 
161SB009T1 SOIL 
162SB009S2 SOIL 
163SB002TI SOIL 
163SB002Sl SOJL 
l63SB002T1 SOIL 
163SB002S2 SOIL 
l63SB007TI SOIL 
163SB007Sl SOIL 
163SB007T2 SOIL 
163SB007S2 SOIL 
163SB008T2 I SOIL 
163SB008S2 SOIL 

'1 164SBOO !Tl SOTL 
1645800 ls l SOIL 
l64SBOOIT1 SOIL 
164SBOO I S2 SOIL 
164SB002Tl SOIL 
164SB002SI SOIL 
164SB002T2 SOIL 
!64SB002S2 SO[L 
l64SBOO-HI SOIL 
164SB004S I SOIL 

: J64SB004T2 SOIL 
l64SB004S2 SOIL 
i64SB005T'.; SOIL 
l64SB005S::! SOIL 
164S8006TI SOJL 

i l64SB006S I SOIL 
' 
l 164SB006T::! SOIL 

I 64SB006S.2 SOIL 
Tomi Billable Samples (WateriSoi!) 

i 
' 

0 

SDG# ~BCKOl 

Samples and Fractions Reviewed 

Analytical Fractions 
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SVOA= Semivolatiles 
SPLP-SV= SPLP Semivolati!es 

P1P= Pesticides/PCBs 
SPLP-P/P"" SPLP Pest1c1des/PCBs 

TOC= Total Organic Carbon 
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DATA ASSESSMENT NARRATIVES 
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DAT A 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#NBCKOl 

A validation was performed on the Total and SPLP Semivolatile Data from SDG NBCKOL 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 GQ013 exhibited one (1) compound with aD 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, J. 

164SB004T2 
l62SB002T2 

2,4-dinitrophenol (55.0%) 
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DATA ASSESSMENT :"lARRATIVE 
TOTAL AND SPLP SEMIVOLA TILE ORGANICS 

PAGE2 
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 results are qualified 
as estimated, JIUJ. 

162CB002S1 perylene-d 12 

Compound Quantitation 

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

163SB007T2RE 
162CB002S I RE 

System Performance and OveralJ 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 

BLANK OUALIFICA TION CODES 

CRQL 

U= 

No Action 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than SX (1 OX 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 (I OX 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 CRQL and is greater than 5X ( 1 OX 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 

162CB002S 1 

163 SB007T2RE 
162CB002SlRE 

COMPOUND ID 

2,4-dinitrophenol (55.0%) 

All associated with 
perylene-d 12 

All Compounds 

DL denotes the Farm 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 

J/UJ 

J/UJ 

Do Not Use 
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DA TA ASSESS1\1ENT NARR.A TIVE 

PESTICIDE/ AROCLORS 

General 

The organic findings offered in this screening reporr 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 808 l/8082; che National Functional Guidelines for Organic Data 
Validation, February 1994; and DQO Level I1I 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 # NBCKOl 

A validation was performed on the Pescicide/Aroclor Data from SDG NBCKOl. 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 

Continuing Calibrations 

The continuing cahbrarion analyzed on 10/19/99 at 13 :32 exhibited one (1) compound wnh 
a 3D greater than 15 % and required qualifications. For the following sample and non­
compliam compound, the positive results are qualified as estimated, J. 

162CB002Tl Endrin Ketone (-16.8%) 

Field Duplicates 

The field duplicate pair of samples 162SB002Tl and 162CB002Tl 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 escimaced, UJ. 

162SB002Tl 
162CB002Tl 

Compound Quantitation 

4,4'-DDT (2003) 

Several samples exhibited column quantitation %Ds greater than 403. The following guidelines 
were used to qualify the data: 

1. No qualifications are required for positive sample results which exhibited column 
quantiration differences < 40%. The "P" flag is removed from the result. 

2. The positive sample result which exhibited a column quancitation difference 
>403. but ::;;100% is qualified as estimated, J. 

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

4. The positive single component pesticide sample result which exhibited a column 
quamitation difference > 1003 and > lOX 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 ASSESS:MENT NARRATIVE 

PESTICIDE/ AROCLOR ANALYSIS 

PAGE-3 

Compound Quantitation, Continued 

5. The positive multi-component pesticide sample result which exhibited a column 
quantitarion difference > 100 3 and < 103 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 
%Os. 

Lab HESI 
Sample ID Compound %0 Oual. Qual. Ref.# 

162SB002Tl Endrin 174.93 p u 3 
Endosulfan JI 130.6% p u 3 
4,4'-DDD 40.93 p J 2 
Endosulfan Sulfate 191.33 p u 3 
Methoxychlor 59.7% p J 2 
Endrin Ketone 62.3% p J 2 
Endrin Aldehyde 84.0% p J 2 
Gamma-Chlordane 66.73 p J 2 

162CB002Tl Gamma~Chlordane 84.23 p J 2 

System Performance and Overall Assessment 

The data required qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

OU ALJFICA TION CODES 

U = Not detected 

J = Estimated value 

VJ = 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 = 

u = 

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 SX 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 quatifiers. 
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* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOlT~'D ID 

I62CB002TI Endrin Ketone 

162SB002Tl 4,4'-DDT 
162CB002Tl 

ALL All P < 403 

ALL All P > 403 
But 100% 

ALL singJe component pests 
All P > 100% 
And < lOX CRQL 

ALL single component pests 
All P > 100% 
And > lOX CRQL 

ALL multi- component pescs 
All P > 100% 
And < lOX CRQL 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes che qualifier used by rhe daca validation firm 
+ in the DL column denotes a posirive result 
- in the DL column denotes a non-detect result 

DL QL 

+ J 

+/- J/UJ 

+ 

+ J 

+ u 

+ NJ 

+ 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 808118082 modified for the SPLP methodology; the National Functional 
Guidelines for Organic Data Validation. February 1994; and DQO Level CII requirements. All 
commencs 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 # NBCKOl 

A validation was performed on the Pesticide/ Aroclor Data from SDG NBCKOl. 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 {dentification 
* • Compound Quantitation 

* - All criteria were met for this parameter. 
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DA TA ASSESSMENT NARRATIVE 

PESTICIDE/ AROCLOR AN AL YSIS 

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 

162SB002S 1 

Surrogate 

TCX-1 
DCB-1/DCB-2 

System Performance and OveralJ Assessment 

The data required qualifications. 

% Recovery 

283 
213/183 
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GLOSSARY OF DATA QUALIFIERS 

OUALIFICA TION 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 = 

u = 

No Action == 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than SX 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 SX the method blank value. The sample result for 
the blank contaminant is qua! ified 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 

SAMPLE ID COMPOUND ID 

162SB002Sl ALL 

DL denotes the Form I qualifier supplied by the taboracory 
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 

+!- JIUJ 
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General 

DA TA ASSESSMENT NARRATIVE 
l\1ET ALS (SOILS A.ND SPLP) Ai"?\ID TOC 

The inorganic findings offered in this screening report asswnes 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 VaHdation, 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 # NBCKO 1 

A validation was performed on the Metals for soils and SPLP and TOC Data from SDG 
NBCKOI. 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. 

El~mtllts ~ Samples affected 
Aluminum 2.65 mg/kg no impact 
Calcium 1.80 mg/kg no impact 
Iron 2.34 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/I all SPLP samples below 231 ug/l 
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Barium 
Calcium 
Copper 
Iron 
Magnesium 
Potassium 
Zinc 

1.34 ug/l 
233 ug/l 
0.6 l ug/l 
19.3 ug/l 
111 ug/l 
64.8 ug/l 
6.7 ug/I 

all SPLP samples below 6. 7 ug/l 
all SPLP samples below l l 65 ug/l 
ail SPLP samples below 3.05 ug/l 
all SPLP samples below 96.5 ug/I 
ail SPLP samples below 555 ugll 
all SPLP samples below 324 ug/l 
aU SPLP samples below 33.5 ug/l 

The USEP A 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. 

El~m~nts Cone. Samples affected 
Beryllium -0.06 mg/kg all soil samples below 0.6 mg/kg 
Cadmium -0.06 mg/kg all soil samples beJow 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/1 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 
Seleniwn -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 sampJes results beJow 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, 
"r' or "lTJ". 

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 Calcium (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 162SB002S 1 and 
162CB002S 1 for Aluminum (53%) was greater than 35%. All positive and non-detect 
results are qualified as estimated, "f' or "UI". 

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, ··r'. 

.All sample results left with a "B'' qualifier after all other qualifications, will be 
qualified with a "I'' qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL. 
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SlJMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all soil samples below 7.2 mg/kg Sn. + u 
all SPLP samples below 23 I ug/l AJ. 
all SPLP samples below 6. 7 ug/l Ba. 
all SPLP samples below 1165 ug/l Ca. 
all SPLP samples below 3 .05 ug/l Cu. 
all SPLP samples below 96.5 ug/l Fe. 
all SPLP samples below 555 ug/l Mg. 
all SPLP samples below 324 ug/l K. 
all SPLP samples below 33 .5 ug/I Zn. 
all soil samples below 0.6 mg/kg Be. +/U J/UJ 

alJ soil samples below 0.6 mg/kg Cd. 
all soil samples below 0.8 mg/kg Ag. 

all soil samples below 3.4 mg/kg Tl. 
all SPLP samples beJow 35.4 ug/l Sb. 
all SPLP samples below 5.6 ug/l Be. 
all SPLP samples below l 1.3 ug/l Cd. 
all SPLP samples below 17 .9 ug/I Ni. 
all SPLP sampJes below 53.0 ug/l Se. 
all SPLP samples below 7.1 ug/l Ag. 

all SPLP samples below 57.0 ug/1 Tl. 
all soil samples Sb. +/U J/UJ 

all soil samples Ca. + J 

all soil samples Ca. + J 

all SPLP samples Fe. 
l 62SB002S 1 and Al. +!U J/UJ 

162CB002S1 (SPLP) 
all soil samples Zn. ...... J 

all SPLP samples AJ and Mg. 
all "B" results all analytes B J 
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HEARTLAND ESI SVOA 23 HESl94.1 

1 . 

2. 

3. 

4. 

5. 

6. 

SAMPLE RESULT VERIFICATION 
SEMIVOLATlLE ORGANIC FRACTION 

Were the sample results reported within the calibration range? r::::--\ 
~-'-

Were the percent moistures reported? 

Were the data reported on a dry weight basis? @;No NR 

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

baseline? lc_\e.,\ ~ - {\GC:_.AtfOfVlutcq(Of'tf...i Cilf 'JC'J_u r}c~;.__ ~~ 0 

Did the data contain elevated detection limits that could not be accoun~ for? 
Yes~ 

Were any computational or transcription errors found? Yes@ 

Specific Comments:-----------------------

. /) () • j 

Date: /[ ' /'Z CJ2 
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HEARTLAl\TI ESI GC HESI96.l 

MULTI-MEDIA PESTICIDE/AROCLOR FRACTION 

SAMPLE RESULT VERIFICATION 

1. Were the sample results reported within the calibration range {YES/NO)? YES 

2. 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)?NO 

6. Were any computational or transcription errors found (YES/NO)? NO 

Specific Comments: 

P flags 

Review~K,~ Date: It I 17 I CJ 9 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 

Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCK08 
January 6. 2000 
En safe 
Charleston Zone K 
November 18, 1999 
20 Non-Aqueous Sample(s) with 0 MS/MSD(s) 
1 Aqueous Sample(s) with 0 MS/MSD(s) 
Savannah Laboratories 
National Functional Guidelines for Organic and Inorganic Data, 
February, l 994 
DQO Level III 
SW846 Third Edition 
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 F onn 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MS/MSD samples or spreadsheets 
are not annotated. 

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

4127 Plaza 94 South • St Charles, MO 63304 
l636) 936-1332 • Fax (636) 936- 1335 

1-/~<'0. 

Date 



SDG# NBCK08 

Samples and Fractions Reviewed 

Sample Identifications Anal;.1ical Fractions 

ENSAFE ID MATRlX VOA SVOA 
163SBOl l01 SOIL l x 
163SBOl 102 SOIL i x 
163SBOJ40l SOIL x 
163SBOl402 SOIL x 
163SBOl50l SOIL x 
l63SBOI 502 SOIL x 
163SBOl601 SOIL x 

I l63SBOl602 SOIL x 
i64SBOl501 SOIL x 
J 64SB0250l SOIL x ! x 
164SB02502 SOIL i x x 
164SB026Dl SO!L iX x 
l64SB02602 SOIL x x 
164SB02701 SOIL x x 
164SB02702 SOIL x x 
164SB02801 SOIL x .x 
164CB0280l SOTL x x 

I I 64SB02802 SOIL x x 
164SB02901 SOIL x x 
164TB02901 WATER x I 
l64SB02902 SOIL XI x 

Total Billable Samples (Water/Soil) I P• - ; 0 19 r 

VOA~ Volatiles 
SVOA= Semivolatiles 

MET= l'vktals 

MET 

x 

~ 
0 I 



DATA ASSESSMENT NARRATIVES 
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DATA ASSESSMENT NARRATIVE 

VOLATILE ORGANICS 
Genera] 

The organic findings offered in this screening report assumes that all analyrical results are 
correct as reported and is based upon the examinarion of rhe reported holding times, blank 
analysis results, surrogare and marrix spike recoveries, GC/MS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relarive 
to the analytical and deliverable requirements specified m the SW-846 Method 8260; the 
Nacional Functional Guidelines for Organic Data Validation. 1994, and DQO Level III 
requiremems. 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 Volatile Data from SDG NBCK08. The data was evaluaced 
based on the following parameters. 

* 
* 
* 

* 
* 
* 
* 
* 
* 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Data Completeness 
Holding Times 
GC!MS Tuning 
Calibration 
Blanks 
Surrogare Recoveries 
Matrix Sp1keiMatrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound ldem1fication 
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%) 



Blanks 

Blank ID Compound 

164EB03001 acetone 
164FB03001 acetone 
164DB03001 acetone 

Sample ID Compound 

164SB01501 acetone 
164SB02701 
164SB02901 

Data Assessment Narrative 
Page· 2 
Volatiles 

Cone. Action Limit (10X) 

28 280 
25 250 
25 250 

Cone. Qualifier Assoc. Blank 

5.3 CRQL I64EB03001 
5.6 
15 

003 



GLOSSARY OF DATA QUALIFIERS 

QlJALIFICA TION CODES 

l' = Not detected 

J = Esumated value 

VJ = Reported Quantitation limir is qualified as estimated 

UR = Resull is rejected and unusable 

D Result value 1s based on dilution analysis 

METHOD BLA:";K OUALIFICA TION CODES 

CRQL = 

u = 

No Action= 

The sample result for che blank contaminant is less than the sample 
CRQL and is less than 5X (JOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contammant 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 ( lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
qualified as non detecred at rhe compound value reported. 

The sample result for the blank concaminant is greater than the sample 
CRQL and is greater than 5X ( lOX for common laboratory 
contaminants) the method blank value. The sample result for the blank 
concaminam is not qualified with any blank qualifiers. 

004 



SAMPLE ID 

164SBOI501 
164580270 l 
164SB02901 

SU1\1MARY OF DATA QUALIFICATIONS 

COMPOUND CD 

acetone ..;..J CRQL 

* DL denotes the Form I qualifier supplied b; the laboratory 
QL denotes the qualifier used by rhe 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 ASSESSIVIENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in chis screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding cimes, 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 III 
requirements. All comments made within this repon should be considered when examining the 
analytical resulrs. Please refer che specific findings found in each category co rhe Summary of 
Data Qua1ificarion table. 

SDG # :XBCK08 

A validation was performed on the Semivolati1e Data from SDG NBCK08. The data was 
evaluated based on the following parameters: 

* • Data Compleceness 

* • Holding Times 

* • GC/MS Tuning 

* • Calibration 
• Blanks 

* • Surrogate Recoveries 

* • Matrix Spike/Macrix Spike Duplicaces 

* • Field Duplicates 

* • Internal Standard Performance 

* • Compound Identificarion 

* • Compound Quantitation 

* - All criteria were met for this parameter. 

Blanks 

Blank ID Compound Action Limit f5X) 

1129D-DMB benzyl(g,h. i)perylene 60 300 

Sample ID Compound Qualifier Assoc. Blank 

163SB01601 benzyl(g,h,i)perylene 60JB CRQL 11290-DMB 

003 



GLOSSARY OF DATA QUALIFIERS 

OCALIFICATION CODES 

U = '.'1ot de1ecred 

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 BLA~K Ql'ALIFICATION CODES 

CRQL = 

u = 

No Action= 

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

The sample result for che blank contaminant is greater than rhe sample 
CRQL and is less than 5X ( IOX 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 
CRQL and is greater than 5X (IOX for common laboratory 
comaminanrs) rhe 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 

* 

163SB01601 benzyl(g,h. i)perylene JB CRQL 

DL denotes the Form I qualifier supplied by the laborator) 
QL denoces the qualifier used by the data validarion firm 
+ in lhe DL column denmes a positive result 
- in the DL co1umn denotes a non detect result 

003 



General 

DAT A ASSESSMENT NARRATIVE 
METALS 

The inorganic :findings offered in this screening repon assumes that all anal:tical 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 results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # NBCK08 

A validation was perfonned on the Metals for soils Data from SDG BNCK08. The data was 
evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 
* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Contra] 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. 

E]em~nts ~ Samples ilft:ected 
A.lurninum 2.91 mg/kg no impact 
Calcium 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 be1ow 68.0 mg/kg 
Zinc 0.65 mg/kg no impact 
Tin 1.62 mg/kg all soil samples below 8.1 mg/kg 

009 



The USEP A 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 p1ace of the ··B". Value is below the CRDL but greater 
than the ID L. 

010 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte 
all soil samples below 68.0 mg/kg Na. 
all soil samples below 8.1 mg/kg Sn. 
all "B" results all analytes 

DL 
+ 

B 

QL 
u 

J 

011 
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APPENDIXC 

RFI Figure 2.7, 
Shallow Groundwater Potentiometric Contours 
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SWMU 164 Groundwater Probe Locations 
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APPENDIXE 

Responses to SCDHEC Comments 



Comments and Responses on the Zone K RFI Report Revision No. 0 
June 111 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 voes. 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 RFI Addendmn (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 (ORO). Second round soil samples 
did not analyze for ORO. 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 SW1vlU 1641 

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 comment are offered below. 

The RF A 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 gro\Uldwater 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 P AHs 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 RFI 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 pJan 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 level'> in six rounds of groundwater 
samples collected from grid well GDKGW002, which is located approximately 130 feet 
downgradient of SWMU 164. Five rormds were sampled for metals, four for 
pesticides/PCBs and SVOCs, three for VOCs, and one for gasoline/ diesel. In addition, there 
were no voes 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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