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1.0 Introduction 

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

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

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

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

NAVBASE on April 1,1996. 

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

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

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

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

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

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

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

109 in Zone F of the CNC. Figure 1-1 illustrates the locations of SWMU 109 and Zone F 

within the CNC. 

Background 
SWMU 109 is the site of the former abrasive blast media storage area. The storage area 

consisted of three hoppers identified as Buildings 1364,1365, and 1393. The hoppers were 

used for the temporary storage of unused abrasive blast media that were unloaded from 

trains and transferred to other vehicles to be transported to blasting locations remote from 

SWMU 109. Buildings 1364 and 1365 began operation in 1949, while Building 1393 was 

added in 1962. Particulate air emissions were permitted at the site in 1992. The site was 

recommended for confirmatory sampling in the RCRA Facility Assessment (RFA). 

A covered unloading area on the north side of the hoppers spanned a concrete-lined sump 

pit designed to collect media spillage. Material stored at the site included aluminum oxide 

and "black beauty" blast media, along with other blasting material, such as sodium 

bicarbonate. This site was designated a SWMU because of the unused blast media that had 

spilled onto the ground surface around the hoppers. 

An aerial photograph from 1997 (Figure 1-2) shows a cover over the sump pit and the 

unloading area. At present, the hoppers and cover have been removed, exposing the 
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cleaned concrete base slabs, sump pit, and foundations. The sump pit has been filled with 

stone and sand. Much of the surrounding area is paved with asphaltic concrete. The site is 

located in the northeast portion of Zone F in an industrial area east of Hobson Avenue, 

adjacent to the Zone E boundary. The investigated area extends into Zone E. The CNC 

Reuse Plan identifies this area for industrial land use; the City of North Charleston zoning 

for this site is M-2, for marine industrial use. 

Purpose of the RFI Report Addendum 
This RFI Report Addendum provides information about SWMU 109 that documents the 

conclusions from the Zone F R F I  Report, Revision 0 (Ensafe Inc.[EnSafel, 1997), and provides 

the results of additional sampling within the SWMU that was performed after the report 

was completed. Conclusions regarding site closure are also presented in this report. 

The results of additional investigations are presented to complete the nature and extent 

evaluation for chemicals of potential concern (COPCs) previously identified in surface soil, 

subsurface soil, and groundwater. This Report Addendum also addresses the characteristics 

of the blast media present on the ground surface. 

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

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

Status of the RFI 

Presence of metals (inorganics) in groundwater 

Potential linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 

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

r Potential linkage to AOC 504, Investigated Railroad Lines at the CNC 

Potential linkage to surface water bodies (Zone J) 

Potential contamination associated with oil /water separators (OWSs) 

Relevance or need for land use controls at the site 

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

evaluation of closure of the site. 

Provided that the information presented in this report addendum is adequate to address 

these site closeout items, it is expected that the BCT will concur that No Further Action 

(NFA) is appropriate for the site. 
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Report Organization 
This l7FI Report Addendum consists of the following sections, including this introductory 

section: 

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

to the RFI Report Addendum. 

2.0 Summary of RFI Conclusions for SWMU 109-Summarizes the conclusions from the 

RFI investigations and risk evaluations for SWMU 109 presented in the Zone F RFI Report, 

Revision 0. 

3.0 Interim Measures -Describes any interim measures (IMs) performed at SWMU 109. 

4.0 Summary of Additional Investigations-Summarizes the data collected after 

completion of the Zone F R F I  Report, Revision 0. 

5.0 COPUCOC Refinement-Evaluates and identifies COPCs based on current screening 

criteria using all RFI data. 

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

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

7.0 W I  Conclusions and Recommendations-Summarizes the RFI and provides 

recommendations for proceeding with site closure. 

8.0 References-Lists the references used in this document. 

Appendix A contains excerpts from the Zone F RFI Report, Revision 0. 

Appendix B contains analytical data from additional investigations in the SWMU 109 area. 

Appendix C contains validation reports from data presented in this RFI Report Addendum. 

Appendix D contains soil screening levels (SSLs) pertinent to SWMU 109 and results of 

synthetic precipitation leaching procedure (SPLP) tests conducted at SWMU 109. 

Appendix E contains the groundwater monitoring well construction diagram for 

Fl09GW002. 

Appendix F contains risk calculation information for future residential and industrial 

receptors. 

Appendix G contains responses to SCDEHC comments concerning the RFI report for 

SWMU 109. The responses address this site only. Comments for other sites addressed by the 

Zone F RFI Report, Revision 0 are not included in this appendix. 

All tables and figures appear at the end of their respective sections. 
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2.0 Summary of RFI Conclusions for SWMU 109 

During the Zone F RFI, soil, sediment, and groundwater investigations were conducted in 

the area of the former blast media storage area (SWMU 109). Figure 2-1 presents the site and 

sample locations within this area described in the Zone F RFl Report, Revision 0 (EnSafe, 

1997). Initially, six soil borings (F109SB001 through F109SB006) were advanced to colIect 

both surface (0-1 ft below land surface [ft bh]) and subsurface (3-5 ft bls) soil samples. 

These samples were analyzed for metals and semivolatile organic compounds (SVOCs), 

with some of them also analyzed for pesticides, polychlorinated biphenyls (PCBs), and 

cyanide. A field duplicate sample was also analyzed for volatile organic compounds 

(VOCs), dioxins, organo-phosphorous (OP) pesticides, herbicides, and hexavalent 

chromium. Three additional surface soil samples (F109SB007 through F109SB009) were 

collected during a second soil sampling event and analyzed for arsenic. 

Sediment sample F109M0001 was collected from the base of the sump pit adjacent to the 

hoppers. Sediment sample location F109M0002, which was planned within a stormwater 

catch basin west of the hoppers, contained insufficient sediment and a sample was not 

collected. Sediment sample F109M0003 was collected within a catch basin approximately 

150 f t  south of the hoppers. The sediment samples were analyzed for metals, SVOCs, and 

cyanide; a field duplicate sample from location F109M0003 was also analyzed for VOCs, 

dioxins, OP pesticides, herbicides, and hexavalent chromium. 

During the initial phase of field sampling, groundwater monitoring well F109GW001 was 

installed and sampled. Groundwater samples were collected from the well during each 

quarter from 1996 to 1997; the fourth sampling event was not reported in the Zone F RFI 

Report, Revision 0. The samples were analyzed for metals and SVOCs. A second 

groundwater monitoring well (F109GW002) was installed after the Zone F RFI Report, 

Revision 0 was issued. Results from samples from F109GW002 and the fourth sample from 

F109GW001 are presented in Section 4.0 of this RFI Report Addendum. 

The Zone F RFI Report, Revision 0 presented the results of these tests and conclusions 

concerning contamination and human health risk. Conclusions from the Zone F RFI Report, 

Revision 0 are summarized in the following subsections. Excerpts from that report are 

presented in Appendix A. 
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Surface Soil Results 
Data from surface soil samples were compared in the Zone F RFI Report, Reuision 0 to the 

U.S. Environmental Protection Agency (EPA) Region LTI risk-based concentrations (RBCs) 

for an unrestricted land use scenario, and SSLs that are protective of groundwater 

migration. RBCs for non-carcinogenic analytes were adjusted for total hazard quotient 

(ThQ)=O.l by using one-tenth of the RBC value. The SSLs from Appendix A of the EPA Soil 

Screening Guidance: Technical Background Documenf (EPA, 1996) with dilution attenuation 

factor (DAF)=20 were used for SSL comparison. In addition, inorganic data were compared 

to Zone F background reference concentrations (BRCs) evaluated from a set of background 

(grid) samples. Benzo(a)pyrene equivalents (BEQs) were detected in the surface soils at a 

maximum concentration of 637 micrograms per kilogram (pg/kg), exceeding the RBC of 

88 pg/kg. Other polycyclic aromatic hydrocarbons (PAHs) and benzoic acid were also 

detected in surface and subsurface soils below screening criteria. Arocbr-1260, traces of 

pesticides, and dioxins were also detected below risk-based screening criteria. Tables 

showing the site's detected constituents in surface and subsurface soil, which were reported 

in the Zone F RFI Report, Revision 0, are presented in Appendix A. 

The following metals were detected in surface soils above screening criteria: arsenic, 

beryllium, chromium, iron, manganese, and vanadium. Metals exceedances were associated 

with sample locations F109SB004 and F109SB005. 

Subsurface Soil Results 
Data from subsurface soil samples were compared to SSLs and to Zone F subsurface soil 

BRCs. Benzoic acid was the onIy SVOC detected at a concentration less than its SSL; no 

pesticides or PCBs were detected. Metals were detected at concentrations less than the 

screening criteria. 

Sediment Results 
The sediment samples from the site were collected from engineered structures and therefore 

were not compared to reference concentrations or other criteria. Sediment from both the 

sump pit and the stormwater catch basin may be indicative of a combination of the blast 

media composition and surface soil runoff. However, the sediment collected from the storm 

sewer catch basin may have been affected by density stratification during storm events, 

leaving the heavier particles in the catch basin. Therefore, although the catch basin 
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sediment is derived from the blast media, its characteristics have been altered and are not 

representative of the blast media on the surface. 

The RFI report states that four SVOCs (naphthalene, di-n-octylphthalate, 2- 

methylnaphthalene, and bis[2-ethylhexyllphthalate) were detected in sediment sample 

F109M0001; bis(2-ethylhexy1)phthalate was also detected in F109M0003. Naphthalene was 

detected in surface soil at a similar concentration to naphthalene in the sediment. Dioxin 

was detected in a sediment sample, but at a concentration less than that detected in the site 

surface soil, which was less than screening criteria. 

The sample collected from the stomwater catch basin, F109M0003, contained higher metals 

concentrations than sample F109MOOOlfrom the loading hopper sump. Metals were 

detected as frequently in sediment samples as they were in site soil. Appendix A lists 

concentrations of detected analytes from sediment samples as presented in the Zone F RFI 

Report, Revision 0. 

2.4 Groundwater Results 
A groundwater flow map from the RFI Report, presented in Appendix A, shows that 

groundwater was reported to flow in a southwest direction. There was very little difference 

in groundwater flow patterns observed between low and high tides. 

Groundwater data from the three sampling events were compared to Zone F BRCs and to 

maximum contaminant levels (MCLs) and tap water RBCs. Iron and aluminum exceeded 

both B K s  and secondary MCLs, but not tap water RBCs. No other metals exceeded 

screening criteria, and no SVOCs were detected at F109GW001. Concentrations of 

constituents detected in groundwater during the first three RFI sampling events are 

presented in Appendix A. 

COPClCOC Summary 
Analytes detected in SWMU 109 samples that exceeded the screening criteria were 

considered COPCs and were further evaluated in the human health risk assessment 

(HHRA) (Section 10.3.7), to determine which of the parameters were considered chemicals 

of concern (COCs). BEQs, arsenic, beryllium, chromium, manganese, and vanadium were 

identified as COPCs in surface soil; iron was identified as an essential nutrient and was not 

considered a COPC. These metals exceeded both m e s  tricted land use RBCs and BRCs. 
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The fate and transport section, Section 10.3.6, concluded that although arsenic and total 

chromium were detected in site surface soil above applicable SSLs, they were not detected 

above BRCs in subsurface soil nor in site groundwater, indicating that existing soil 

concentrations of these constituents are protective of shallow groundwater. In addition, no 

COPCs were identified in subsurface soil. 

No COPCs/COCs were identified in site groundwater. In addition, the RFI report did not 

identify any COCs in SWMU 109 sediment. 

COCs in surface soil were identified based on cumulative incremental lifetime cancer risk 

(ILCR) and hazard index (HI) levels. A COC was considered to be any chemical 

contributing to a cumulative risk level of 1E-6 or whose HI exceeds 0.1, for unrestricted land 

use. The risk assessment identified BEQs, arsenic, beryllium, chromium, manganese, and 

vanadium as COCs in surface soil at SMrMU 109 based on their contribution to cumulative 

ILCR projections and cumulative HI projections. For the risk calculations, all of the detected 

chromium was assumed to be in its more toxic hexavalent state. BEQs and arsenic were 

identified as COCs under industrial worker exposure assumptions. 

2.6 Conclusions and Recommendations 
The RFI concluded that a corrective measures study (CMS) should be conducted for the 

surface soil at SWMU 109. Surface soil COCs were identified as arsenic, beryllium, 

chromium, manganese, vanadium, and BEQs, on the basis of the risk under an unrestricted 

land use scenario. No COCs were identified in other media. 



Zone F 

8 Sediment /L/ Roads Figure i 
8 Groundwater Well J-/ Pavement Originally Reported RFI Sample Locafc 
0 Su~face Soil Buitd~ngs N SWMU 1i 

So11 Boring i. Zone Boundary 0 40 80 Feet Charleston Naval Comp 
SWMU 109 I 

b/ Railroads 
? inch = 50 feet 

R e  Path c~lsge\cnc\swrnu109apr Dale 02Oct 2LDl 14 06, User JOVERSTR EGIS Charleston NavalComplexSWMU 109 - Fgure 2 1 ihglndly Reported RFI Sample Laatlorn 
CHZMHI 



R R  REPORTADOENDUM. SWMU 109, ZONE F 
CHARtfSTON NAVAL COMPLEX 

REVISION 0 
OCTOBER 2001 

3.0 Interim Measures 

As part of an IM conducted in late 1998 for AOC 699 (Stormwater Sewer) by the Navy, the 

Environmental Detachment Charleston (DET) cleaned a total of 42 stormwater catch basins 

and 75 manholes located across the CNC. Over 12,900 linear feet of stormwater sewer 

piping were also cleaned as part of this effort. Included in the cleaning of these facilities 

were the catch basins and storm sewer lines located at SWMU 109. Sediments were 

removed from the catch basins. A Jet Rodder was used for line cleaning, with a vacuum 

truck to recover contarnina ted rinseate. A description of the IM was presented in the Interim 

Measure Completion Reportfor AOC 699 Storm Drain Cleaning, Naval Base Charleston, March 

1999 (DET, 1999). 

There are no records of underground storage tanks (USTs) or aboveground storage tanks 

(ASTs) located at SWMU 109. 
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4.0 Summary of Additional Investigations 

This section summarizes site activities conducted subsequent to the Zone F RFI  Report, 

Revision 0 (EnSafe, 1997), and provides interpretation of analytical data associated with 

these activities. The results from the first three groundwater sampling events were reported 

in the RFI report, as described in Section 2.0 of this RFI Report Addendum. Data from the 

fourth sampling event are described in this section, along with the data from a groundwater 

monitoring well installed in 1999. Data from additional soil samples collected in 1999 and 

2001 are included in this section, along with data from two blast media samples collected 

from above the pavement surface. Sample locations described in this section are shown in 

Figure 4- 1. 

During 1999, additional field activities were conducted subsequent to the Zone F R F I  Report, 

Revision 0 in general accordance with the Zone F RFI Work Plan Addendum, Revision 0 

(EnSafe, 1999). One new soil boring was advanced in the western portion of the site, and 

surface and subsurface soil samples were collected. In addition, three boring locations from 

the 1996 RFI sampling effort were re-sampled (i.e., a new boring was installed in the 

immediate vicinity of the original location and new samples were collected) for the purpose 

of conducting an SPLP evaluation. 

During 2001, soil at four boring locations in the eastern portion of SWMU 109 was sampled, 

in accordance with the Zone F Work Plan Addendum, Revision 1 (CH2M-Jones, 2001). Two 

composite samples of blast media were also collected from loose material scattered on the 

pavement surface. Analytical data and data validation reports for the fourth groundwater 

sampling event, the 1999 soil and groundwater investigation activity, and the 2001 soil 

sampling efforts are summarized in Appendices B and C, respectively. The SPLP test results 

are summarized and presented in Appendix D, along with documentation regarding the 

methodology used to calculate site-specific SSLs. 

4.1 Soil Sampling and Analysis 
To evaluate arsenic concentrations west of SWMU 109, boring F109SB010 was sampled 

adjacent to Building 97 in 1999, and the samples were analyzed for metals. In 2001, CH2M- 

Jones sampled borings F109SBO11, Fl09SB012, F109SB013, and F109SB014, east of the former 

storage hoppers, and analyzed them for lead. Each boring included surface and subsurface 

soil samples. 
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Surface and subsurface soils at three boring locations (F109SB001, Fl09SB004, and 

F109SB005) were re-sampled for VOCs, SVOCs, pesticides, PCBs, and metals in 1999. SPLP 

analyses were also performed for each sample/ target analytical parameter. SPLP results are 

summarized in Appendix D. 

All soil data were compared against EPA-derived SSLs using DAF=l for VOCs, and 

DAF=lO for other analytes. Surface soil data were also compared against the October 2000 

EPA Region I11 unrestricted land use RBCs (1/10 of the RBC was used for non-carcinogenic 

compounds). The November 2000 EPA Region IX PRG Table was used for analytes not 

listed in the Region 111 RBC Table. Inorganic analytes in both surface and subsurface soil 

were also compared against the Zones F and G combined background (grid-based) range 

values. Because the Zone F grid-based sample population is fewer than 10, Zones F and G 

background data were combined in order to screen against a greater population of data 

points. Inorganic analytes that were detected in soil at concentrations within the Zone F or 

Zone G background grid-based ranges were eliminated from further consideration as 

c o r c s .  

Additionally, SWMU 109 is in close proximity to the Zone E industrial area, and the areas of 

investigation extend into Zone E. A portion of the site is adjacent to railroad lines; the blast 

media was unloaded from trains directly into the hoppers. BEQs were likewise screened 

against the CNC-wide background BEQ value for surface or subsurface soils (1,304 and 

1,400 &kg, respectively) as appropriate (CH2M-Jones, 2001). The background sampling 

conducted along railroad lines for PAHs, copper, and arsenic is pertinent to the background 

conditions at SWMU 109, particularly for samples collected along the northwest side of the 

buildings/site. Therefore, samples collected from this area will be compared with railroad 

line (background) samples, when appropriate. 

4.1.1 Surface Soil Results 
Tables 4-1 and 4-2, respectively, summarize metals and organics and pesticides / PCBs 

detected in surface soil samples collected during the 1999 and 2001 investigation activities. 

Of the metals, chromium, lead, mercury, nickel, and selenium were detected at 

concentrations greater than the Zones F and G background ranges. Of these background 

exceedances, lead concentrations exceeded screening values, with 476 milligrams per 

kilogram (mg/ kg) at F109SB001 and 793 mg/ kg at F109SB005, compared to an unrestricted 

land use screening value of 400 mg/kg. Both of these samples were collocated with samples 

that previously had lead concentrations of less than 400 mg/kg. Mercury (3.7 mg/kg) also 

exceeded unrestricted land use RBCs (HI=O.l) in the collocated sample from F109SB001. The 

SSL for chromium was exceeded in the collocated sample at. F109SB005 (41.4 rng/kg), 
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although the detected concentration was less than the RBC and within ten percent of the 

background range. VOCs, SVOCs, and pesticides/PCBs detected in surface soil samples did 

not exceed unrestricted land use-based screening criteria. Therefore, lead, chromium, and 

mercury were identified as COPCs in surface soil. 

4.1.2 Subsurface Soil Results 
Tables 4-3 and 4-4 present metals and organics/pesticides detected in subsurface soil. 

Metals were all detected within the range of background concentrations for Zones F and G, 
with the exception of lead, selenium, antimony, and tin. No background range had been 

established for antimony. All of these metals were detected below their applicable SSLs. As 

noted in Table 4-4, VOCs, SVOCs, and pesticides detected in subsurface soil samples did 

not exceed screening criteria. Therefore, no COPCs for subsurface soil were identified from 

these sampling events. 

Blast Media Sampling and Analysis 
Two samples of blast media were each composited from above the pavement surrounding 

the former media storage hoppers and analyzed for metals. Sample F109VA001 was 

collected in the general vicinity of F109SB013, and sample F109VA002 was collected in the 

general vicinity of Fl09SB014 by sweeping up and collecting blast media that was present 

on top of the paved surface. As with surface soil, metals concentrations in the blast media 

were compared to RBCs, SSLs, and the range of surface soil background concentrations 

from Zones F and G. Table 4-5 lists the metals analyzed in the blast media. 

The blast media contained several metals at concentrations in excess of the surface soil 

background range from Zones F and G. Of these metals, copper, iron, lead, and manganese 

concentrations exceeded unrestricted land use-based surface soil screening values, adjusted 

for HI=O.l. Chromium and nickel concentrations exceeded the SSLs used to screen soil 

samples, adjusted for DAF=10. These metals in the blast media may be considered COPCs 

for surface media. However, both surface soil samples (F109SB013 and F109SB014) from the 

same locations did not have copper, chromium, iron, lead, or manganese above background 

concentrations or any other criteria, thus indicating the blast media are not a leaching 

concern. 

Groundwater Sampling and Analysis 
Groundwater monitoring well F109GW002 was installed within the shallow aquifer and 

screened from 3 to 13 f t  bls. The well construction log is presented in Appendix E. Locations 

of the site groundwater monitoring wells are shown in Figure 4-1. Groundwater from the 
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1 fourth sampling event at F109GW001 was analyzed for SVOCs and metals; the sample from 

2 F109GW002 was analyzed for VOCs, SVOCS, metals, and pesticides/PCBs. Table 4-6 

3 presents the analytes detected in groundwater from the fourth sampling event at 

4 F109GW01 and from groundwater monitoring well F109GW002. 

5 No VOCs, SVOCs, or pesticideslPCBs were detected in the groundwater. Detected metals 

6 concentrations were compared to Zone F BRCs and to primary drinking water MCLs. If no 

7 MCL was available, concentrations were compared to tap water RBCs presented in October 

8 2000 EPA Region I11 RBC tables. As shown in Table 4-6, no constituent exceeded 

9 groundwater comparison criteria; therefore, no COPCs were idenhfied in site groundwater. 
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TABLE 4-1 
Metals Detected in Surface Soil 
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex 

Background 
Concentration 

Rangec 
2,190 - 19,400 

Concentration 
Parameter Station ID ( m g k g )  Qualifier RBCa S S L ~  

Aluminum F109SB001 14,600 - - 7,800 NL 
F109SB004 2.190 - - 
F109SB005 6,810 - - 

F109SB010 8,340 - - 

Antimony F109SB004 0.45 J 3.1 2.5 
F109SB005 3.9 J 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium, Total F109SB001 26 J 210d 19 

F109SB004 8.3 J 

Cobalt 

Copper 
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TABLE 4-1 
Metals Detected in Surface Soil 
RFI Reporf Addendum, SWMU 109, Zone F, Charleston Naval Complex 

Background 
Concentration Concentration 

Parameter Station ID (mglkg) Qualifier RBCP sstb RangeC 
F109SB004 4,300 - - 
F109SBOO5 10,300 - - 
F109SB010 14,700 J 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 
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TABLE 4-1 
Metals Detected in Surface Soil 
RFI Reporl Addendum, SWMU 109, Zone F, Charleston Naval Complex 

Background 
Concentration Concentration 

Parameter Station ID (mglkg) Qualifier R8Ca S S L ~  RangeC 

Tin F109SB004 6.2 J 4,700 NL 2.6 - 26 

F109SB005 8.8 J 

Vanadium F109SB001 36.4 - - 55 3,000 6.8 - 60 

F109SB004 8.4 - - 
F109SB005 20.8 - 

F109SB010 19.9 - - 
Zinc F109SB001 41 9 J 2,300 6,000 18 - 1,650 

F109SBOO4 56.4 J 
F109SB005 326 J 
F109SB010 93.8 J 

Concentrations in bolded and outlined text exceeded the comparison criteria. 
a RBCs are from the EPA Region Ill RBC Tables, October 2000; RBCs for non-carcinogenic elements are 
adjusted for HI = 0.1. 
SSLS are from EPA's Soil Screening Guidance: User's Guide, Appendix A (May 1996), DAF = 10. 
Background range concentrations are the minimum and maximum concentrations detected in Zones F and G 

combined grid samples. 
d RBCs for total chromium and mercury are from EPA Region IX PRG Tables, November 2000. 
' SSL for cobalt is from the Zone F RFI Report, Revision 0 (EnSafe, 1997), adjusted for OAF = 10. 
' SSLs for copper and manganese are from EPA Region Ill RBC Table, October 2000, adjusted for DAF = 10. 

= Analyte was detected at the concentration shown. 
J Analyte was present, but the reported concentration is estimated. 

mgfkg Milligram per kilogram 
NA Not available 
NL Not listed 
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TABLE 4-2 
Organics and PesticidesJPCBs Detected in Surface Soil 
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex 

Background 
Concentration Reference 

Parameter Station ID (mglkg) Qualifier RBCa sstb Concentration 

Acetone F109SB005 0.003 J 780 0.8 N A 

Anthracene F109SBOO5 0.12 J 2,300 6,000 N A 

BEQs F109SB005 0.519 - - 0.087 NL 1.304 

Bis(2-Ethylhexyl) Phthalate F109SB001 0.49 - - 46 1,800 N A 

Cabon Disulfide F109SB005 0.002 J 780 2 N A 

Chrysene F109SBO05 0.27 J 87 80 0.620 

Endrin Ketone F 1 09SB005 0.0068 J 2.3 0 . 5 ~  N A 

Flouranthene 

Methoxychlor F109SBOO5 0.02 J 39 80 N A 

PCB-1 260 (Aroclor 1260) F109SB004 0.16 J 0.32 NL N A 

Phenanthrene F 109SB005 0.088 J NL NL N A 

Pyrene 

SWMU 109ZFRFIRA.DOC 
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TABLE 4-2 
Organics and PesticideslPCBs Detected in Surface Soil 
RF/ Report Addendum, SWMU 109, Zone F, Chadeston Naval Complex 

Background 
Concentration Reference 

Parameter Station ID (mgikg) Qualifier RBCa S S L ~  Concentration 

a RSCs are from EPA Region II! RBC Tables, October 2000; RBCs for non-carcinogenic compounds are 
adjusted for HI = 0.1. 

SSLS are from EPA's Soil Screening Guidance: User's Guide, Appendix A (May 1996), DAF = 1 for VOCs; 
DAF = 10 for other compounds. 
Site-wide background concentration is from Background PAHs Study Report- Technical Information for 

the Development of Background BEQ Values (CH2M-Jones, 2001). 
RBC and SSL for endrin. 

RBC and SSL for chlordane. 
= Analyte was detected at the concentration shown. 

J Analyte was present, but the reported concentration is estimated. 

rnglkg Milligram per kilogram 

NA Not available 

NL Not listed 
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TABLE 4-3 
Metals Detected in Subsurface Soil 
RFI Report Addendum, SWMU 109, Zone F, Charlesfon Naval Complex 

Background 
Concentration 

Flangeb 

2,630 - 36,800 

Concentration 
m g M )  
9,300 

4,t 30 

7,380 

7,620 

Parameter Station ID 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium, Total F109SB001 

F109SB004 

F 109SB005 

F109S8010 

Cobalt 

Copper 
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TABLE 4-3 
Metals Detected in Subsurface Soil 
RFI Report Addendum, S WMU 109, Zone F, Charleston Naval Complex 

Background 
Concentration Concentration 

Parameter Station ID (mdkg) Qualifier SSLa ~ l a n ~ e ~  
Lead Ff 09SB001 18.7 J 400 2.4 - 123 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Tin 
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TABLE 4-3 
Mefals Detected ~n Subsurface Soil 
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex 

Background 
Concentration Concentration 

Parameter Station ID (w#kg) Qualifier SSLa Flangeb 

Vanadium F109SB001 19.9 - - 3,000 5.9 - 112 

F109SB004 10.8 - - 
F 109SB005 14.9 - - 
F109SB010 22 - 

Zinc 

a SSLs are from EPA's Soil Screening Guidance: User's Guide, Appendix A (may 1996), DAF = 10. 

Background range concentrations are the minimum and maximum concentrations detected in Zones F and G 
subsurface soil grid samples. 

SSL for cobalt is from the Zone F RFl Report, Revision 0 (EnSafe, 1997), adjusted for DAF = 10. 

SSLs for copper and manganese are from EPA Region Ill RBC Table, October 2000, adjusted for DAF = 10. 
= Analyte was detected at the concentration shown. 

J Anafyte was present, but the reported concentration is estimated. 

mgkg Milligram per kilogram 

NA Not available 

NL Not listed 
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TABLE 44 
Organics and Pesticides Detected in Subsurface Soil 
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex 

Background 
Concentration Reference 

Parameter Station ID Ow@ Qualifier SSLa Concentration 

Carbon Disulfide F109SB001 0.002 J 2 N A 
F109SB004 0.002 d 

F109SB005 0.002 J 

Acetone 

p, pi-DDT F109SB005 0.0081 - 16 N A - 

a SSLs are from EPA's Soil Screening Guidance: User's Guide, Appendix A (May 1996), DAF = 1 
for VOCs; DAF = 10 for other compounds. 

= Analyte was detected at the concentration shown. 

J Analyte was present, but the reported concentration is estimated. 

mglkg milligram per kilogram 

NA Not available 
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TABLE 4-5 
Metals Detected in Blast Media on Surface 
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex 

- -  - 

Background 
Concentration 

Rangec 

Soii-to- 
Groundwater SSL 

(DAF=I olb 
Sample 

Parameter Location 
Aluminum 1 09VAOO 1 

Concentration 
(mglkg) Qualifier RBCa 

3,620 - - 7,800 

3,730 - - 

Antimony 109VA001 

109VA002 

Arsenic 1 09VA001 

1 09VA002 

Barium 1 09VA00 1 

109VA002 

Beryllium 109VA001 

109VA002 

Cadmium 109VA001 

109VA002 

Calcium 1 09VA00 1 

109VA002 

Chromium, 1 09VAOO 1 

Total 109VA002 

Cobalt 1 09VA001 

1 09VA002 

Copper 1 09VA00 1 

109VA002 

Lead 109VA001 

109VA002 

Magnesium 109VA001 

109VA002 

Manganese 1 09VA00 1 

109VA002 

Nickel 109VA001 160 65 2.0 - 27 

109VA002 

Potassium 1 09VAOO 1 514 J N L N L 202 - 1,730 

Selenium 109VA002 0.86 - - 39 2.5 0.44 - 1.4 

Silver 109VA002 0.28 J 39 17 5.0 
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TABLE 4-5 
Metals Detected in Blast Media on Surface 
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex 

Soil-to- Background 
Sample Concentration Groundwater SSL Concentration 

Parameter Location (mglkg) Qualifier RBC' (DAF=I o ) ~  Rangec 

Sodium 109VA001 122 J NL NL 226 - 1,150 
109VA002 91.9 J 

Vanadium 109VAOO 1 1 1.9 - - 55 3,000 6.8 - 60 

109VA002 17.5 - - 
Zinc 109VAOO 1 954 J 2,300 6,000 18 - 1,650 

109VA002 728 J 

Concentrations in bolded and outlined text exceeded the Surface Soil Background Range and SSL or RBCs. 
" RBCs are from the EPA Region Ill RBC Table, October 2000, adjusted for HI = 0.1 for non- 
carcinogenic analytes. 

SSLs are from EPA's Soil Screening Guidance: User's Guide, Appendix A (May 19961, DAF = 10. 
Background range concentrations are the minimum and maximum concentrations detected in Zones 

F and G combined surface soil grid samples. 
* SSL for cobalt is from the Zone FRFl Report, Revision 0 (EnSafe, 1997). adjusted for DAF = 10. 

RBCs for chromium and lead are obtained from the EPA Region IX PRG Table (November 2000). 

' SSLs for copper and manganese are from EPA Region Ill RBC Table, October 2000, adjusted for DAF = 10. 
= Analyte was detected at the concentration shown. 

J Analyte was present, but the reported concentration is estimated. 
rnglkg Milligram per kilogram 

NA Not available 

NL Not listed 
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TABLE 4-6 
Analytes Detected in Groundwater 
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex 

.. - 

Background 
Concentration Reference 

Parameter Station ID f WfL) Qualifier MCVRBC concentrationb 

Aluminum F109GW001 66 1 - - 37,000 224 

F109GW002 169 J 

Barium 

Calcium 

Chromium, Total Fl09GW001 7 J 100 2.05 

Magnesium F109GWOOl 14,200 J NL 

F109GW002 20,600 J 

Manganese F109GW001 83.6 J 730 2,010 

F109GW002 985 - - 

Mercury F109GW002 0.1 I J 2 N A 

Nickel F109GW002 1.6 J 730 5.55 

Potassium F109GW001 11,500 J NL N A 

F109GW002 14,000 J 

Selenium F109GW001 6.2 - - 50 N A 

Sodium Fl09GW002 53.000 - - NL N A 

Vanadium F109GW001 3.2 J 260 1.58 

F109GW002 3.5 J 
a RBCs are listed in italics and bolded text where no primary maximum contaminant level (MCL) exists. Tap 
water RBCs are listed in EPA Region Ill RBC table, October 2000. 
b BRCs are Zone F background concentrations as presented in the Zone F RFI Report, Revision O (EnSafe, 
1997).. 

Iron background concentration is 2 x mean of Zones F and G shallow groundwater grid samples. 
= Analyte was detected at the concentration shown. 

J Analyte was present, but the reported concentration is estimated. 

pg/L Microgram per liter 

NA Not available 

NL Not listed 
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5.0 COPCICOC Refinement 

This section discusses chemicals that were identified in the Zone F RFI Report, Revision 0 

(EnSafe, 1997) as COPCs (see Section 2.0 of this RFI Report Addendum), and COPCs that 

were identified in subsequent sampling events (see Section 4.0). Factors that determine 

whether a COPC meets the criteria for being a COC are discussed for each parameter. 

Chemicals detected above background and screening criteria, such as an RBC (HI=O.l), 

were included in a focused risk evaluation to determine if the site soils present unacceptable 

human health risk under unrestricted and industrial land use scenarios. 

Blast media observed on the surface of the pavement was evaluated as a component of the 

surface soil. Blast media samples are included as surface soils and a risk evaluation was 

conducted for the combined data set for all the chemicals detected above background levels. 

Surface Soil and Blast Media 
On the basis of the data collected during and after completion of the Zone F RFI Report, 

Revision 0, site surface soil concentrations of selected metals and BEQs require further 

evaluation. COPCs in surface soil identified in the RFI report are: 

BEQs 

Arsenic 

Beryllium 

Chromium 

Manganese 

Vanadium 

COPCs identified in surface soil and blast media samples following the Zone F RFI  Report, 

Revision 0 are: 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Nickel 
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Surface soil and blast media inorganic COPCs were screened using the RBCs, SSLs, and 

background range of grid sample values for Zones F and G. Data for BEQs are provided in 

Table 5-1, and data for the inorganic COPCs are presented in Table 5-2. The constituents are 

discussed in the following subsections. Except for BEQs, no SVOCs, VOCs, or 

pesticides/ PCBs have been identified as COPCs at SWMU 109. 

5.1.1 BEQs 
Table 5-1 presents BEQ data collected from surface soil at each sample location at SWMU 

109. BEQs were detected at F109SB004 and F109SB005 and within a field duplicate sample 

collected from F109SB003. The calculation of BEQ for the field duplicate sample is also 

presented in Table 5-1. The table shows that BEQ concentrations detected in surface soil at 

SWMU 109 are lower than the background concentrations established for the CNC in 

Background PAHs Study Report: Technical Informationfor the Development of Background BEQ 

Values (CH2M-Jones, 2001). Therefore, BEQs are not considered COCs in surface soil at 

SWMU 109 and are not included for risk assessment. 

5.1.2 Arsenic 
Table 5-2 presents arsenic data from surface soil and blast media samples at SWMU 109. 

With the exception of one sample from F109SB004, all arsenic data are within the range of 

background sample concentrations for combined Zones F and G, which is 3.1 to 30 mg/kg. 

Arsenic was not detected above background levels in blast material samples. Surface soil 

samples collected from location F109SB004 in 1996 contained arsenic at 134 mg/kg. Re- 

sampling this location in 1999 revealed arsenic concentrations at 5 mg/kg. Subsurface soil 

at F109SB004 contained arsenic concentrations of 16 mg/kg in 1996, but the concentration 

was 2.1 mg/kg when re-sampled in 1999. Both results are within the Zones F and G 

subsurface soil background range. In addition, arsenic has not been detected at SWMU 109 

groundwater monitoring wells, indicating that leaching of arsenic from F109SB001 is not 

occurring. 

The single location with elevated arsenic (F109SB004) is located in an unpaved area of the 

site near an entrance to Building 97, the former Air Compressor House, along the railroad 

line. Although releases from a compressor building may not be expected to contain arsenic, 

it is possible that arsenic at Fl09SB004 may be a result of CNC base-wide weed/pest control 

activities in the unpaved track area. In the more recent background study (CH2M-Jones, 

2001) arsenic was detected between 2 and 92 rng/kg in the 21 samples collected along the 

railroad lines, indicating that arsenic could be associated weed/pest control applications in 

some areas. The collocated sample at F109SB004 had an estimated concentration of 5 
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mg/kg, well within the background range. In addition, arsenic concentrations detected in 

blast media were less than 10 mg/kg, indicating that the elevated arsenic at F109SB004 is 

likeIy not related to blast media management practices at SWMU 109. No source area of 

arsenic has been identified at SWMU 109. Therefore, arsenic is not considered a COC at 

SWMU 109 in surface media, and was not included as a COPC for risk evaluation. 

5.1.3 Beryllium 
Table 5-2 presents all beryllium data from surface soil and blast media samples at SWMU 

109. The maximum detected concentration, 1.3 mg/kg, is within the range of surface soil 

background sample concentrations and is lower than the unrestricted land use RBC of 

16 mg/kg (from the October 2000 EPA Region I11 RBCs, adjusted for HI=O.l). Beryllium was 

originally selected during the RFI as a COPC based on exceedence of an old RBC that was a 

much lower value. EPA has since updated the beryllium REK, and site concentrations do 

not exceed these new RBCs or the range of background values for Zones F and G. 

Therefore, beryllium is not considered a COPC in surface soil at SWMU 109, and was not 

included for risk evaluation. 

5.1.4 Chromium 
Table 5-2 presents total chromium concentration data from surface soil and blast media 

samples collected at SWMU 109. The maximum detected blast medium concentration of 

113 mg/kg was above the background range of 6.3 to 39 mg/kg, but was below an RBC for 

total chromium from EPA Region IX of 210 mg/kg (no total chromium RBC is available 

from EPA Region 111). However, the blast media concentration is above an RBC value of 23 

mg/kg (HI=O.l) for hexavalent chromium. Hexavalent chromium is not expected to be 

present at SWMU 109, as this more soluble form of chromium is unlikely to remain in 

surface soils over time. No hexavalent chromium was detected in the field duplicate sample 

colIec ted at F109SB003, or in the duplicate sediment sample from the stormwater catch 

basin. However, chromium was included as a COPC for conservative risk estimates for site 

exposures under unrestricted land use conditions. 

5.1.5 Copper 
Copper was detected in surface soil at SWMU 109 at concentrations within the range of 

background concentrations (5.7 to 431 mg/kg). One blast media sample had a copper 

concentration of 598 mg/kg, which exceeded the background range. Sample F109VA001 

was the only sample with copper concentrations greater than the unrestricted land use RBC 

(HI=O.l) of 310 mg/kg, and was therefore included as a COPC for risk evaluation. 
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5.1.6 Iron 
Iron was detected at a maximum concentration of 29,500 mg/kg in surface soil, which is 

within the range of background concentrations for Zones F and G (3,570 mg/kg to 32,700 

mg/kg). Iron was measured at 15,000 mg/kg and 105,000 mg/kg in surface blast media 

samples. Therefore, iron was retained as a COPC for risk evaluation. 

5.1.7 Lead 
Lead was detected at a maximum concentration of 793 mg/kg at F109SB005 compared to a 

range of background values of 3.5 to 275 mg/kg. Figure 5-1 presents lead concentrations in 

surface soil and blast media. The highest concentration of lead was detected in an area 

collocated for SPLP evaluation, where lead had been identified previously at 131 mg/kg, 

which is within the range of background concentrations. 

The mean lead concentration in surface soils is 199 mg/kg, as shown on Table 5-3. Note that 

exposure point concentration (EPC) values for lead are based on the mean concentration, as 

the target lead value is calculated based on the central tendency (i.e., mean value), as 

described by EPA's Integrated Exposures and Uptake Biokinetic (IEUBK) Model. The EPC 

is well below the screening value for unrestricted land use of 400 mg/kg and the assumed 

SSL of 400 mg/ kg. 

Lead has not been detected in groundwater at SWMU 109 or above background levels in 

subsurface soil samples. Therefore, it appears that occurrences of lead at concentrations 

above screening levels are not leaching from the site's soils and are not a human health 

concern from future groundwater migration. Therefore, lead is not considered a COC in 

surface media at SWMU 109. 

5.1.8 Manganese 
Manganese was identified as a COPC within surface soil from the 1996 soil sampling event. 

As shown in Table 5-2, the maximum detected manganese concentration from surface 

media samples at SWMU 109 (601 mg/kg) is above the range of Zones F and G background 

concentrations (32 mg/kg to 436 mg/kg). Therefore, manganese is included as a COPC for 

further risk evaluation. 

5.1.9 Mercury 
Mercury was identified in SWMU 109 surface soils and blast media at concentrations 

ranging from non-detect (less than 0.007 mg/kg) to 3.7 mg/kg. The maximum concentra- 

tion detected at the site was above the Zones F and G background range of 0.06 to 

2.0 mg/kg. Therefore, mercury was included as a COPC for risk evaluation. 
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5.1 .I0 Nickel 
Nickel was detected in surface soil and blast media at a maximum concentration of 114 

mg/kg, above the background range of concentrations (2 mg/kg to 27 mg/kg). The 

maximum concentration is less than the unrestricted land use RBC (HI=O.l) of 160 mg/kg, 

but greater than the genetic SSL (DAF=10) of 65 mg/kg. Nickel has not been detected above 

BRCs in collocated subsurface soil sample or groundwater at the site; therefore, nickel does 

not appear to be leaching from the surface media. 

The mean nickel concentration at SWMU 109 has been estimated at 35 mg/kg, as shown in 

Table 5-2. This value is below the SSL set for nickel. Subsurface soil concentrations were 

below the background level, and it has not been detected in site groundwater above 

background levels. Therefore, nickel is not considered a COC for unrestricted land use in 

this medium. As described in the EPA Soil Screening Guidance: Technical Background 

Document ( E P A ,  1996), the average concentration in a release area must exceed an SSL in 

order for the migration from soil to groundwater to be of concern at a site. Therefore, nickel 

was not selected as a COPC for risk assessment. 

5.1 .I 1 Vanadium 
Vanadium was identified in SWMU 109 surface soils and blast media at concentrations 

ranging between 2.4 and 64.5 mg/kg, slightly higher than the Zones F and G background 

range of 6.8 to 60 mg/kg and the RBC value (HI=O.l) of 55 mg/kg. Therefore, vanadium in 

surface soil at SWMU 109 is included as a COPC for risk evaluation. Table 5-2 presents the 

vanadium concentration data from all surface media sampling locations at SWMU 109. 

Surface Soil and Blast Media Risk Evaluation 
Several of the detected chemicals in surface soil and blast media are above the Zones F and 

G background range and RBC values (HI=O.l). Since more than one chemical is above the 

screening RBC values, a risk evaluation was conducted to determine if exposures to all the 

chemicals presented excessive risks or hazards from exposures. Table 5-3 presents the 

screening evaluation of all the metals and of those selected as COPCs in surface soil and 

blast media samples. 

5.2.1 Selection of COPCs 
Sample results for surface soil media and blast media from SWMU 109 were combined to 

select COPCs for risk calculation. Two sediment samples collected during the original RFI 

sampling event at SWMU 109 were removed as part of the IM as noted in Section 3.0; 

therefore, sediment samples are not included in this risk evaluation. Three surface soil 



RFI REPORT ADDENDUM, SWMU 109. ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
OCTOBER2001 

stations F109SB001, F109SB004, and F109SB005 were re-sampled subsequent to the Zone F 

RFI Report, Revision 0. In order to give equal weight to both results from the same location 

and avoid placing excessive importance on any particular value, the original and re- 

sampled results for these stations were averaged to provide a single result per station, and 

counted as one sample in the statistical calculations. 

The metals identified in Section 5.1 were re-screened as presented in Table 5-3 for selection 

of COPCs. Maximum detected concentrations were compared to applicable criteria to 

determine which metals would be included in the health-based risk evaluation. Based on 

this screening, the metals selected for a health-based risk evaluation were: 

Chromium 

Copper 

Iron 

Manganese 

Mercury 

Vanadium 

Table 5-3 provides data summaries for the combined samples, applicable criteria, and the 

reason for exclusion or inclusion in the risk based evaluation. 

5.2.2 Exposure Assessment 
Combined surface soil and blast media results were used to estimate EPCs. EPCs are 

assumed to be at the 95 percent mark of the high end of detected concentrations (95 percent 

Upper Confidence Limit [UCLs] on the mean). During the U C h  calculation, when the data 

distribution evaluation did not indicate a normal or log-normal distribution, a non- 

parametric UCL.95 was calculated. Results of the distribution testing and the estimated EPCs 

for COPCs undergoing the health-based evaluation are included in Table 5-4. 

Exposure pathways were assumed to be complete for a hypothetical industrial worker and 

hypothetical future residential add t  and child. Default exposure assumptions common to 

EPA Region IV practice for these scenarios were used and are provided in the risk 

calculation sheets in Appendix F. 

5.2.3 Toxicity Assessment 
Toxicity factors were obtained from the Integrated Risk Information System (IRIS) website 

or Health Effects Assessment Summary Tables (HEAST, 1997), as appropriate. Toxicity 

factors, weight-of-evidence classification, and oral-to-dermal adjustment factors are 

provided in Appendix F. There are no toxicity factors available for total chromium. The 
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hexavalent state of chromium was not detected in field duplicates collected at this site (see 

Section 5.1.4). Therefore, available toxicity factors for chromium 111 were wed as surrogate 

values for this assessment. 

5.2.4 Risk Characterization 
There were no carcinogenic chemicals identified as site COPCs, therefore, no cancer risks 

were estimated. The total HI from the presence of multiple chemicals above an RBC at 

HI=O.l were estimated, regardless of their target organ for toxicity. EPA Region N 
considers an HI value between 1 and 3 as acceptable. The calculated HIS are compared 

against a screening HI value of 1.0. 

Appendix F also presents the HI calculations. The total HI for a hypothetical industrial 

worker under the default exposure assumptions scenario at this site is 0.052, which is well 

below the target value of 1.0. The total HIS for a residential adult and child are 0.14 and 1.30, 

respectively. The HI for a residential adult is well below a value of 1.0; however, the HI for 

child is slightly above 1.0. The exceeded HI is primarily from iron (HI=0.8) and manganese 

(HI=0.21), and individual HXs are below a value of 1.0. In addition, the target organs of 

toxicity for manganese and iron are not truly additive. The added toxicity from chemicals 

with common target organ (e.g., Fe and Cu) results in HI=0.89. Thus, no individual 

chemical or chemicals added for common target organ exceed a value of 1.0. Therefore, 

there are no excessive non-carcinogenic or carcinogenic health risks from exposure to soil 

and blast media to industrial or residential receptors at SWMU 109. 

5.3 Subsurface Soil 
No COPCs were identified in subsurface soil at SWMU 109. 

Sediment 
Sediments were collected within engineered structures; thus, sediment screening criteria 

based on ecological receptors are not applicable to these samples. Sediment transported to 

surface water bodies are evaluated in the Zone J RFI Report, Revision 0 (EnSafe, 2000). The 

sediment collected from the sump pit adjacent to the hoppers did not contain constituents 

with concentrations greater than surface soil screening criteria. The sediment in the catch 

basin downgradient from the site has been removed by the DET, as described in Section 3.0 

of this report. Visual observations indicate that there are no accumulated blast media or 

sediment in the catch basins. Therefore, there are no COPCs identified in sediment at 

SWMU 109. 
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1 5.5 Groundwater 
2 No COPCs were identified in groundwater at SWMU 109. 
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TABLE 5-1 
COPC Refinement; BEQs in Surface Soil 
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex 

Surface Soil 
Concentration Background 

Parameter Location (wlkg) Qualifier Concentrationa 

BEQs F109SB001 451 U 1,304 

F109SB001 520 U 

(SPLP Location) 

F 109S3002 41 6 U 

F109S8003 474 U 
F 109SB003 51 8 - - 
(Field Duplicate) 

F109SB004 66 1 - - 
F109SB004 404 U 
(SPLP Location) 

F109SB005 375 - - 
F109SB005 519 - - 
(SPLP Location) 

F109SB006 427 U 

Calculation of BEQ for Field Duplicate Sample from F109SB003 

Parameter 

Total BEQ 

Concentration 
(IJglkg) Qualifier TEF 

450 U 0.1 

450 U 1 

450 U 0.1 

66 J 0.01 

450 U 0.007 

450 U 1 

450 U 0.1 

BEQ 

BEQ for non-detect compound equals one-half repolling limit multiplied by TEF. 

a Site-wide background concentration for surface soil from the Background PAHs Study Report: 
Technical information for the Development of Background BEQ Values (CH2M-Jones, 2001 ). 

U Analyte was not detected, the reporting limit is provided. 
= Analyte was detected at the concentration shown. 

J Analyte was present, but the reported concentration is estimated. 

pglkg Microgram per kilogram 

TEF Toxicity equivalency factor 
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TABLE 5-2 
COPC Refinement; Metals in Surface Soil 
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex 

Unrestricted Industrial Background 
Concentration Land Use Land Use Concentration 

Parameter Location (mglkg) Qualifier RBCa R B C ~  SSL' F4anged 

Arsenic F109SBOOl 4.0 - 0.43 3.8 15 3.0 - 30 - 

(SPLP Location) 

F109SB003 11.3 

F109SBOO4 

F109SBOO4 5.0 

(SPLP Location) 

F 109SB005 20.2 

F 109SB005 14.1 

(SPLP Location) 

F109SB006 6.1 

F109SB007 25.9 

F109SB008 20 .O 

F109SB009 5. I 

F109SB010 7.6 

1 09VAOO 1 1.53 

109VA002 9.58 

Beryllium F109SB001 0.28 - - 
F109SB001 0.67 - - 

(SPLP Location) 

F109SB002 0.17 J 

F109SB004 0.85 - - 
F109SB004 0.08 U 

(SPLP Location) 

F109SB005 t .30 - - 
F109SB005 0.32 J 

(SPLP Location) 

F109SB006 0.19 J 

F109SB010 0.28 J 

1 09VAOO 1 0.50 - - 
109VA002 0.31 J 

Chromium, F109SB001 6.3 - - 

Total F109SBOO1 26.0 J 

(SPLP Location) 

F 1 09S8002 3.0 - - 

F 1 09SB003 21.2 - - 
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TABLE 5-2 
COPC Refinement; Metals in Surface Soil 
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex 

Unrestricted Industrial Background 
Concentration Land Use Land Use Concentration 

Parameter Location (mglkg) Qualifier RBCa R B C ~  SSL' Flanged 

Chromium, F109SB004 8.3 J 210 450' 19 6.3 - 39 

Total (SPLP Location) 

F109SB005 33.8 - - 

Copper 

(SPLP Location) 

F109SB006 4.0 - - 
F109SB010 29.5 J 

F109SBOO1 

F109SB001 

(SPLP Location) 

F109SB002 

F109SB003 

F109SB004 

F109SB004 

(SPLP Location) 

F 109SB005 

F109S8005 

(SPLP Location) 

F 1 09SB006 2.6 U 

F109SB010 49.9 J 

(SPLP Location) 

(SPLP Location) 

F109SB005 28,000 J 

(SPLP Location) 

F109SBO06 1,440 J 
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TABLE 5-2 
COPC Refinement; Metals in Surface Soil 
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex 

Lead F109SB001 6.7 

Unrestricted Industrial Background 
Concentration Land Use Land Use Concentration 

Parameter Location (mgkg) Qualifier RBCa R B C ~  SSL' I3anged 

(SPLP Location) 

F109SB002 9.4 

F109SB003 46.7 

F109SB004 362 

F109SB004 18.1 

(SPLP Location) 

F109SB005 131 

(SPLP Location) 

F109SBOO6 6.5 

F109SBOlO 41.2 

F1 O9SBO11 137 

F109SBO12 72 

F109SB013 21 1 

F109SBO14 11.9 

- 23,000' 610,000' NL 3,570 - 32,700 - 1 ron 109VA002 

Mean 
Concentration 199 

Mean 
Concentration 

20,477 

105,000 

Manganese F109SB001 

F109SB001 

(SPLP Location) 

F109SB002 

F109SB003 

F109SB004 

F109SB004 

(SPLP Location) 

F 109SB005 

F109SB005 

(SPLP Localion) 

F109SB006 
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TABLE 5-2 
COPC Refinement; Metals in Surface So11 
RFI Repori Addendum, SWMU 109, Zone F, Charleston Naval Complex 

Unrestricted Industrial Background 
Concentration Land Use Land Use Concentration 

Parameter Location (mglkg) Qualifier RBCa R B C ~  SSL' Ranged 

Mercury F109S0001 0.04 U 2.3e 61 Oe 1 0.06 - 2.0 

F109SB001 13.70 = 

(SPLP Location) 

F109SB002 0.04 U 
F109SB003 0.13 - - 
F109SB004 0.90 - - 
F109SB004 0.04 U 

(SPLP Location) 

F109SB005 0.38 - - 
F109SBOO5 0.06 - - 

(SPLP Location) 

F109SBOO6 0.04 U 
F109SBO10 0.1 1 - - 

109VAOO 1 0.01 4 U 

109VA002 0.007 U 

Nickel F 109SBOO 1 2.8 - - 
F109SBOOl 1 1.3 J 

(SPLP Location) 

F109SBOO2 0.9 U 

(SPLP Location) 

F109SBOO5 14.6 - - 
F109SB005 23.9 - - 

(SPLP Location) 

F109SB006 1.7 U 
F109SB010 32.0 J 

109VA00 1 - - 

Mean 
Concentration 

35 

Vanadium F109SB001 9.5 - - 
F109SB001 36.4 - - 

(SPLP Location) 

F109SB002 2.4 J 

F109SBO03 30.8 J 

F109SB004 36.9 J 
F109SB004 8.4 - - 

(SPLP Location) 
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TABLE 5-2 
COPC Refinement; Metals in Surface Soil 
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex 

Unrestricted Industrial Background 
Concentration Land Use Land Use Concentration 

Parameter Location (mgkg) Qualifier RBCa R B C ~  SSL~  ~ a n g e ~  

Vanadium F109SB005 1 64.5 1 J 55 1,400 3,000 6.8 - 60 

F109SB005 20.8 - - 
(SPLP Location) 

F109SB006 3.0 J 
F109SB010 19.9 - - 
109VA001 11.9 - - 
t 09VA002 17.5 - - 

Concentrations shown in bold and outlined text exceeded the unrestricted land use screening criteria. 
" RBCs for unrestricted land use are from EPA Region Ill RBC Tables. October 2000; RBCs for non- 
carcinogenic elements are adjusted for HI = 0.1. 
b ~ ~ ~ s  for industrial land use are from €PA Region Ill RBC Tables, October 2000; RBCs for non-carcinogenic 
elements are adjusted for HI = 0.1. 

SSLs are from EPA's Soil Screening Guidance: User's Guide Appendix A, DAF = 10. 
d Background concentration ranges are the minimum and maximum concentrations detected in combined Zones 
F and G grid samples. 
" RBCs for total chromium and mercury are from EPA Region IX PRG Tables, November 2000. 
1 RBCs for copper and iron are using Hi = 1.0 

SSLs for copper and manganese are from EPA Region I l l  RBC Table, October 2000, adjusted for DAF = 10. 
= Analyte is detected at the concentration shown. 

J Analyte is detected at an estimated concentration. 
NL Not listed 

U Analyte was not detected; the reporting limit is provided. 
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TABLE 5-5 
Target Organs for Toxicity of Non-Carcinogenic COPCs 
RFl Report Addendum, SWMU 109, Zone F, Charleston Naval Complex 

Chemical Target Organ for Toxicity 

Chromium (Cr) Cellular necrosis, respiratory 

Copper (Cu) Gastrointestinal 

Iron (Fe) Blood, Gastrointestinal 

Manganese (Mn) Neurological 

Mercury (Hg) Neurological 

Vanadium (V) Growth rate, survival, and hair 
cystine content 



Zone F 



Section 6.0 
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6.0 Summary of Information Related to Site 
2 Closeout Issues 

R f l  Status 
The Zone F RFI Report, Revision 0 (EnSafe, 1997) addressed SWMUs/AOCs within the CNC, 

including SWMU 109. The subsequent Zone F RFI  Work Plan Addendum (EnSafe, 1999) 

presented sampling and testing to address data gaps at SWMU 109. The samples were 

collected in 1999, and the results are reported in Section 4.0 of this RFI Report Addendum. 

Additional data gaps were identified and sampling was conducted as presented in the Zone 

F RFE Work Plan Addendum, Revision 1 (CH2M-Jones, 2001). Comments and responses made 

by SCDHEC following the Zone F RFI  Report, Revision 0 confirmed that additional sampling 

was necessary. A copy of the Navy/EnSafe responses to SCDHEC comments on the Zone F 

RFI Report, Revision 0 for this site, as well as CH2M-Jones responses to comments on the RFI 

Report, are provided in Appendix G. 

The DET removed the sediments from the stormwater catch basins. Visual inspections 

confirmed the absence of blast media and sediment accumulations from the catch basins. 

Based upon the original field activities conducted as part of the KFI and subsequent 

sampling and analysis as presented in Section 4.0 of this RFI Report Addendum, the RFI is 

considered complete. In accordance with the RFI completion process, if a determination of 

no further investigation is made upon completion of the RFI, then a site may proceed to 

either NFA status or to a CMS. This site is recommended for NFA status. 

The remaining subsections address issues which the BCT agreed to evaluate prior to site 

closeout. 

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

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

antimony) in groundwater at concentrations above the applicable MCL, preceded or 

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

quan ti ta tion limit. 
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Metals have been consistently detected in SWMU 109 groundwater at concentrations below 

applicable screening criteria. No further evaluation or corrective action for groundwater at 

this site is warranted. 

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

There are no sanitary sewer lines in the vicinity of SWMU 109; therefore, there is no linkage 

to SWMU 37. 

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

Potential linkage of a SWMU or AOC to a storm sewer refers to the possibility of a 

groundwater plume at a SWMU or AOC migrating into a storm sewer from which it would 

subsequently migrate to the water bodies around the CNC, or to the presence of a cross 

connection between the sanitaly sewer and storm sewer. Groundwater is not impacted at 

SWMU 109, and available information does not indicate that storm sewers are impacting 

the site. 

The sediment sampled from the storm sewer catch basin south of SWMU 109 was removed 

by the DET after reviewing RFI data. The Zone L investigation included samples collected 

downstream of this catch basin and the samples were evaluated in the Zone L RFI Report, 

Revision 0 (EnSafe, 1998). Therefore, further evaluation of this issue is not warranted. 

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

The sampling conducted for the SWMU 109 RFI included soil in the vicinity of the railroad 

lines that supplied the hoppers. One instance of elevated arsenic in surface soil may have 

been influenced by arsenical herbicides applied to the railroad lines. No specific AOC 504 

samples were collected within the SWMU 109 investigation area. There does not appear to 

be any linkage between SWMU 109 and AOC 504 and further evaluation of this issue is not 

warranted. 
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6.6 Potential Migration Pathways to Surface Water Bodies at 
the CNC 

Surface water migration from this site is through the storm sewer system. There are no 

surface water bodies surrounding SWMU 109. The storm sewer system was investigated in 

the Zone L RFI. 

6.7 Potential Contamination in OiVWater Separators (OWSs) 
The issue of potential contamination of OWSs refers to the possible presence of an OWS that 

has not yet been investigated at a SWMU or AOC as part of the RCRA or UST process. 

Neither the RFA nor the RFI refer to the presence or possible presence of an OWS at SWMU 

109. There is no visual evidence of an OWS at this site, and there is no reference to an OWS 

at this facility in the Oil Water Separator Data (Navy, 2000). Therefore, further evaluation of 

this issue at SWMU 109 is not warranted. 

6.8 Land Use Control Management Plan 
There have been no COCs identified at this site, based on unrestricted land criteria, which 

are conservative for this industrial area. Therefore, land use controls are not necessary for 

SWMU 109. 
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7.0 RFI Conclusions and Recommendations 

SWMU 109 is the site of the former abrasive blast media storage area. The storage area 

consisted of three hoppers identified as Buildings 1364,1365, and 1393. The hoppers were 

used for the temporary storage of unused abrasive blast media that had been unloaded 

from trains and would be transferred to other vehicles to be transported to blasting 

locations remote from SWMU 109. Buildings 1364 and 1365 began operation in 1949, while 

Building 1393 was added in 1962. Material stored at the site included aluminum oxide and 

"black beauty" blast media, along with other blasting material, such as sodium bicarbonate. 

This site was designated a SWMU because of the unused blast media that had spilled onto 

the ground surface around the hoppers. 

According to the Zone F RFI Report, Revision 0 (Ensafe, 1997), arsenic, beryllium, chromium, 

manganese, vanadium, and BEQs were identified as COPCs in surface soil. Additional 

sampling idenhfied copper, iron, lead, mercury, and nickel as COPCs in the surface soil and 

blast media on the ground surface. A re-evaluation of these chemicals determined that the 

single elevated arsenic detection is not reproducible, and therefore is not representative of 

site conditions (arsenic was not elevated above background levels where blast media and 

other site-related metals were detected). BEQs and some of the metals were lower than 

current screening criteria, and the average concentration for lead is within the residential 

screening concentration. Metals that were above background levels and the RBC (HI=O.l) 

were included as COPCs, and a risk evaluation was performed under unrestricted 

(residential) and industrial land use scenarios. The overall risks were well within acceptable 

limits, indicating site soils with blast media do not present human health exposure 

concerns, even under unrestricted land use conditions. 

No COPCs or COCs were identified in subsurface soil or groundwater at SWMU 109. 

Sediment data reported in the Zone F IZFI Report, Revision 0 indicated metals concentrations 

in excess of surface soil screening values for unrestricted land use from a catch basin 

downgradient of SWMU 109. This sediment was subsequently removed; thus, sediment is 

no longer a concern at SWMU 109. 

Although the Zone F RFI Report, Revision 0 concluded that a CMS is appropriate for SWMU 

109, the evaluation of COPCs as presented in Section 5.0 of this RFI Report Addendum 

concludes that corrective action is not necessary. This RFI Report Addendum concludes that 

further investigation is not necessary for protection of public health, and that NFA is 

appropriate at SWMU 109. 
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LEGEND RCRA FACILIlY 

O - SHALLOW INVESTIGATION REPORT 

MONITORING WELL NAVAL BASE CHARLESTON 

.G&$ - CATCH BASIN 

GROUNDWATER FLOW DIRECTION BASED ON 
ADDITIONAL WELLS ASSOCIATED WITH OTHER SITES. 



Zune F RCRI Facility Investigrmrmon Repon 
NAWASE Qroriesfon ' 

Section 10 - Site-@ecific Evaluations 
Revision: 0 

~ocation Interval Collected Analyses Remarks 

.- . 

. .. 

Lower PCBS, cyanide 

X09SB004 109SB00401 Upper 9/23/96 Note l/pesticides/ 
lWSB00402 Lowcr PCBs, cyanide 

109SB008 109SBOO801 Upper 3 /19/97 Note 2 Upper sample 
interval only 

-. .. secoud-round smnple 
109SB009 1O9sB0090r . > UP 3/19/97 N - 2 .  - -. U p p e r q k  .. 

*r.*-. - 
+ I + ?  -+ .<% -- . r-.: .-. f .- . * I - 
a Ad*. .. , - .  : .: .""tmrPl'dy . - ;:. - 

secund-mand ramp1t 

Notes: 
1 = SW-846 (metals and SVOAs) at DQO Level III 
2 = ~ f i c n i c a t ~ ~ o ~ ~ e ~ r n  
3 = Appauh M suite: Appendix IX @csticidcs/PCBs, herbicides. SVOAs, VOAs); SW-846 (metals, dioxins, 

OP-pesticides); cyanide; hex-chromt at DQO Level IV 
* = Duplicatesample colfccted 
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Table 10.3.5 
SWMU 109 

Sediment Samples and Andyscs 

Sample Sample Sample Date 

NA NA NA NA Sam~le not taken 

Notes: 
1 = SW-846 (metals and SVOAs); cyanide at DQO L m I  III 
2 = Appendix IX suite: Appendix IX @uticides/PCBs, herbicides, SVOAs, VOAS); SW-846 (ma, 

dioxins, OP-pesticides); cyanide; hexchrome at DQO LcvcI IV 
NA = Not applicable 
e = Duplicate sample collected 

Table 10.3.6 
SWMU 109 

Organic Compound Analytical Remits for Sediment 

F W U ~ ~ C Y  Raage of Mean of 
of Detections Detections 

Patarnetem Detection ( ~ g / k g )  ( I@@ 

Semivolntilt Orgdc  Compounds (2 Samples) ( pglkg) 

Dioxins (1 Duplicate Sample) (ng~lrg) 

Dioxin (2,3,7,8-TCDD TEQS') ' - . " I11 0.0711 0.07 11 

Note: 
1 = Calculated ffom methods described in USEPA Interim Suppkmcntal Guidance to RAGS: Human Heah  

Risk Assessmfl, Bullch 2 (USEPA, 1995b) 



Table 10.3.7 
SWMU 109 

Inorganic Anaiytfcnl: Results for Sediment 

Frquency Range d 
of Detections 

Detection t ~ ~ f l r g )  (mglkg) , , 

Table 103.8 
SWMU 109 

Adyies  Detected in Sediment Samples 

m e t e r s  Location Concentration 

Semivolatile Ormutic Compounds ( =/kg) 
- 2.- _ . 

2-Mabylnap- - - -  . a *  - . . - - 1mm1. &.+-- -.?a;$ 56.a . -.--.-* .,-A -- 

. . .  
Dioxin (2,3,7,8-TCDD TEQs') 1 0 9 M o 3  ' 7  0.0711 - 

Aluminum (AI) 

Antimony (Sb) 109M0001 0.57 
109M0003 

, - -  --. 4.40 . . . . . . . . . .  .- . . 

Arsenic (As) 109M0001 0.64 
. - . . - . 109M0003 5;35 

4 . .  
I .  

Barium (Ba) 109MoOO1 9-20 

- *  - 109M0003 - - " ----,--- < 

33.85 . -. _ _ _  I - .  * -, 

(Bc) 109Mm1 . . - .  0.20 
- . .  109M0003 - ~1.55 
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Location Concentration 

Calcium (Ca) 

Cobalt (Co) 

Cyanide (CN) 109M0003 0.15 

Lead {Pb) 109M0001 76.3 
109M0003 

..... ....... -,;:-. - 1295 .O 
... . . .  - '4 ... - --. . -..*,:: 5 :.. .. ;.... ? , : . T .  I ' ' . . . . . .  

Potassium (K) 
. . .  ... . . . . .  > - . ? - - .  -..---- ..+" -.-. . - . . - . . 

109M0003 241.5 
. &  . : .  

. . Selmium,(Sc) . . ; . , ,-- .,i: . , ' . , : T ' '. . . .,..- . . . . . . . . - . . .  . - - .  109M0001 , . . . .  . . , . .  
.:.'.F.-'.; , -... . . 052. 

. . . . . . . . . . . - -  . .............. ... . ,, .............. < . . . . .  .. .. . . . i c ) g ~ ~ . - : . . . : . . : .  ; ..- '2.35. . . . : -  - ..., 4 - .  - -. . . .  ..... . .  . . . .  . . .  . . , - 
Sodium (Na) 

. - - .  109M0003 
I _. ._ -  __ -. _ -  "*-.---. ... 586.0 . . . . . . . . . . . . . . . . . . . ._ . . . .  . .... .. 

. 
-. 

. . . . .  . _  
-.- - .- .-*. 

, . .  . . .  ... . . .  
A. . . . .  . .:. . .  109~O(Kii . . 4.7 -mC"--.: .,.,-. =., ?. rn4 . -  ;. , .. , . ' . ._ . . . . 

Tin (Sn) 109M0001 7.7 

. . 
109M0003 - ". . - - . .  

349.0 
L - .  

Vanadium0 1 ~ ~ 0 0 0 1  3.4 
109M0003 ' 47.0 
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Table 10.3.8 
SWMU 109 

Analytcs Detected in Sediment Samples 

Note: 
= Calculated from methods described in USEPA Interim S ~ ~ k m N n l  Gukhce to RAGS: H u m  Hedrh 

Risk Assasmclu. Bulletin 2 (USEPA. 199%). 

Semivolatile Organic Compounds in Sediment I 

Concentrations of four SVOCs 2-methylnapthalene, di-n-octylphtblate, napthalene, and 2 

bis(2-e~yhexy1)pthalatt were detected in sediment. Naprhalene was the only parameter which 3 

was also detected in site surface soit. 4 

Other Organic Compounds in Sediment 5 

Dioxin (2,3,7,8-TCDD TEQ) was detected in the duplicate sediment sample. Dioxin was also 6 

detected in the surface soil at the site. 7 

Inorganic Elemenl in Sediment 8 

Metals were as commonly detected in sediment as they were in site soil. The metals detected in 9 

site soil at relatively elevated levels, arsenic, beryllium, chromium, manganese, and vanadium 10 

were also detected in sediment. 11 

10.3.5 Groundwater Sampling and Analysis 12 

The approved final RFI work plan proposed the installation and sampling of one shallow 13 

monitoring well within the SWMU 109 area to: (1) assess groundwater quaIity, and (2) identify 14 

con taminants which may be migrating from the site in the shallow aquifer. One shallow 1s 
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Analytical Fractions: 

Data Validation Report 

3 1653 
December 8, 1997 
EnSafe 
Charleston - Zone F 
October 29-3 1, 1997 
19 Aqueous Sample(s) with 0 MS/MSD(s) 
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contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MS/MSD samples or spreadsheets 
are not annotated. 
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aul B. Mumburg, Pre Date 

4127 Plaza 94 South . St. Charles, MO 63304 
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Samples and Fractions Reviewed 

Sample Identifications Analflcal Fractions 

VOA= SW846 Volatiles 
SVOA= SW846 Semivolatiles 

TAL= SW846 Metals 



DATA ASSESSMENT NARRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding -times, blank 
analysis results, surrogate and matrix spike recoveries, GCIMS 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 8260A; the 
National Functional Guidelines for Organic Data Validation, February 1994, and DQO Level 
I11 requirements. All comments made within this report should be considered when examining 
the analytical resuIts. Please refer the specific findings found in each category to the Summary 
of Data Qualification tabIe. 

SDG # 31653B 

A validation was performed on the Volatile Data from SDG 31653B. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
G U M S  ~uning  
Calibration 
BIanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - A11 criteria were met for this parameter. 

Calibration 

The continuing calibration standard N29338.D exhibited one (I) compound with a %D 
greater than 50% but less than 90%. For the foliowing samples and compound, all 
positive and non-detect resuIts are qualified as estimated, J/UJ. 

bromomethane (5 1.6 %) 



DATA ASSESSMENT NARRATIVE 
VOLATILE ANALYSIS 

PAGE - 2 
Calibrations, continued 

The continuing calibration standard N29338.D exhibited one (1) compound with a %D 
greater than 50% but less than 90%. For the following samples and compound, all 
positive and non-detect results are qualified as estimated, JIUJ. 

bromometbane (5 1.6 %) 

The continuing calibration standard N29408.D exhibited one (I) compound with a %D 
greater than 25% but less than 50% for which qualifications were required. For the 
following samples and compound, all positive results are qualified as estimated, J. 

tetrachloroethene (33.9 %) 

Method Blanks 

The method blanks associated with samples in this SDG exhibited contamination. The end- 
user should note that the action levels indicated for the blank analysis may not involve the 
same weights, volumes, dilution factors, or percent moisture as associated samples. These 
factors must be taken into consideration when applying the 5X or 10X criteria to field samples. 

ted Rlank ComDound 
VBLK2 xylene (total) 

607G W02D04 xylene (total) CRQL 
607H W02D04 
607GW00604 
607HW00604 
607GW06IA3 



DATA ASSESSMENT NARRATIVE 
V O L A m  ANALYSIS 

PAGE - 3 
Surrogates 

Two (2) samples exhibited one (1) surrogate compound recovery above the QC limits. 
All reported positive results in the samples are qualified as estimated, J. 

Field Duplicates 

The field duplicate pair of the following samples exhibited a non-compliant RPD for 
the noted compound. The reported positive results for the compound are qualified as 
estimated, J. 

607GW00604 tetrachloroethene (33 % RPD) 
607HW00604 

Compound Quantitation 

For the following samples, the E flagged results are not used in favor of the 
corresponding D flagged results reported from the dilution analysis. All other results 
from the dilution analyses are not used in favor of the resuIts reported from the 
undiluted analyses. 

System Performance and Overall Assessment 

The data required qualifications. 



GLOSSARY OF DATA QUALIFTERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected .and unusable 

D = Result value is based on dilution analysis 

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

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

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



SUMMARY OF DATA QUALIFICATIONS 

i3ammmm ILL 
brornomethane (5 1.6 %) +/- J/UJ 

607GW00604DL tetrachloroethene 
607HWOOHMDL 

607GW02D04 xylene (total) 
607HW02D04 
607G W00604 
607HW00604 
607GW06IA3 

607G WOO604 A11 Compounds 
607HW00604 

607GW00604 tetrachloroethene 
607HW00604 

+ J 

+ B  CRQL 

All E flagged compounds +E Not Used 

607GW00604 A11 except corresponding I -  Not Used 
607HW00604 E flagged compounds 
607GWO6IA3 

* 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 



DATA ASSESSMENT NARRATrVE 

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, G U M S  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 8270B, 
Revision 2, 9/94; the National Functional Guidelines for Organic Data Validation, February 
1994, and DQO Level 111 requirements. All comments made within this report shouId be 
considered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG # 31653B 

A validation was performed on the Semivolatile Data from SDG 31653B. The data was 
evaluated based on the following parameters: 

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

* - All criteria were met for this parameter. 

Method Blanks 

The method blanks associated with samples in this SDG exhibited contamination. Several samples 
required qualification. The end-user should note that the action levels indicated for the blank 
analysis may not involve the same weights, volumes, dilution factors, or percent moismre as 
associated samples. These factors must be taken into consideration when applying the 5X or 10X 
criteria to field samples. 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATXLE ANALYSIS 

PAGE - 2 

Method Blanks, continued 

Associated Blank ComDound Conc. Action Level 
SBLKl bis(2-ethylhexy1)phthalate 7J pg/L 70 P~ /L  
SBLK2 bis(2-ethylhexy1)phthalate 1 J pg/L 10 P!@ 
SBLK.3 bis(2'-ethyIhexyl)phthalate 7 J pg/L 70 clgk 

m - Oualification 
607GWO 1 DO4 bis(2-ethylhexy1)phthalate CRQL 
607GW00204 
607GW003 04 
607GW03I04 
607GW02D04 
607HW00604 
607GW06IA3 
607G WOO 1 04 
607GW01104 . 
1 09GW00104 

Field QC Blanks 

The field QC blanks associated with samples in this SDG exhibited contamination and several samples 
required qualification The end-user should note that the action levels indicated for the blank analysis 
may not involve the same weights, volumes, dilution factors, or percent moisture as associated 
samples. These factors must be taken into consideration when applying the 5X or 1 OX criteria to 
field samples. 

Associated Conc. Action Level 
109EW00 104 bis(2-ethylhexy1)phthalate 8 B  pg/L 80 pg/L 
109F WOO 104 bis(2-ethyhexy1)phthalate 6JB pg/L 60 pg/L 
I 09D WOO 1 04 bis(2-ethy1hexyl)phthalate 9JB pg/L 90 pg/L 

Samt>les Com~ound 0- 

607GW02104 bis(2-ethylhexvl)phthalate CRQL 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ANALYSIS 

PAGE - 3 

Surrogate Recoveries 

Sample 607GWO6M.3 exhibited one (1) or more acid surrogate recoveries below 10% in both 
the original analysis and RE analysis. For the following samples and compounds, all positive 
results for the acid hction are qualified as estimated, J, and all non-detect results are 
rejected, UR. 

SAMPLE COMPOUNDS SURROGATE %R 
607GW06IA3 acid fiaction results phenol-d5 0% 

2-fluorophenol O%, 
2,4,6-tribromophenol O% 

Compound Quantitation 

For the following sample, the results are not used in favor of the results reported fiom the 
original analysis of the sample because of similar acid fiaction surrogate recoveries and 
exceeded holding times. 

System Performance and Overall Assessment 

The data required qualifications and rejections 



GLOSSARY OF DATA QUALIFIERS - 
U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected a d  unusable 

D = Result value is based on dilution analysis 

D BLANK OUALIFICATION CODES 

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

' The sample result for the blank contaminant is greater than the sample 
C RQL and is less than 5X f lOX for common laboratory contaminants) the 
method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

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



SAMPLE ID 

607GWO 1 DO4 
607GW00204 
607GW00304 
607GW03104 
607GW02DO4 
607HW00604 
607G W061-43 
607G WOO 104 
607GWO 1104 
109GW00104 

S-Y OF DATA QUALIFICATIONS 

COMPOUND ID - DL a 
bis(2-et hy1hexyl)pht halate i3 CRQL 

607GW02104 bis(2-ethy1hexyl)phthalate + CRQL 

607GW06IA3 acid fiaction resuits +/- J/UR 

607GW06IA3RE All Results +I- Not Used 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation f5-m 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analyticat 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 SW 846 Appendix 1X Methods; the Functional Guidelines for 
Inorganic Data Validation ,, February 1994, and DQO LeveI TI1 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 # 31 653 

A validation was performed on the Metals Data from SDG 3 1653. 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 blank exhibited contamination for the following elements. 

Elements 
Antimony 
Beryllium 
Calciu in 
Copper 
Iron 
Lead 
Manganese 
Mercury 

Conc. 
2.7 ugll 
0.35 ug/I 
60.5 ug/I 
2.54 ug/l 
32.0 ug/l 
0.98 ug/l 
1.21 ugll 
0. I6 ug/l 

Samples affected 
all water samples below 13.5 ugll 
all water samples below 1.35 ug/l 
no impact 
all water samples below 12.7 ug/l 
all water samples below 160 ugfl 
all water samples below 4.9 ug/l 
all water samples below 6.05 uglI 
all water samples below 0.8 ugll 



Nickel 1.03 ugll all water samples below 5.15 ug/l 
Potassium 178 ugll no impact 
Sodium 107 ug/l no impact 
Tin 19.6ug/l noimpact 
Zinc 9.89 ug/I all water samples below 49.5 ugll 

The field blanks exhibited contamination for the following elements. 

Elements - Conc. Sam~les affected 
Barium 0.94 ug/I a11 water samples below 4.7 ug/l 
Zinc 13.1 ug/l no impact 
Sodium 12000 ugll all water samples below 60000ug/l 

The USEPA requires that a11 sample values below five times the preparation, field, DI 
or caIibration blank contamination be qualified as non-detect, "U". 

The preparation blank exhibited- negative bias for the following elements. 

Elements Conc. Samples affected 
Aluminum -15.4 ug/l all water samples below 154 ugll 

This reviewer qualifies all positive and non-detect reslllts below ten times the negative 
bias as estimated, "J" or "UJ". 

Field Duplicate Results 

The RPDs for samples 607GW00604 and 607HW00604 for Aluminum (74%), 
Calcium (62%), Iron (62 %) and Manganese (58 %) were greater than 35 %. All 
positive and non-detect results are qualified as estimated, "J" or "UJ". 

The RPDs for samples 607GW02D04 and 607NW02D04 for Aluminum (139%), 
Barium (132 %), Calcium (84%), Iron (179 %), Magnesium (68 %), Manganese 
(181 %), Potassium (99%) and Soditlrn (1 10%) were greater than 35 % . All positive 
and non-detect results are qualified as estimated, "J" or "UJ". 

Serial Dilution resuIts 

The serial dilution RPDs for waters for Calcium, Magnesium, Potassium and Sodium 
were greater than 10%. All positive results are qualified as estimated, "J". 

"B" Qualifier 

A11 sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "Bn per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL 
All water samples below 12.7 ug/l Cu. + 

QL 
U 

All water samples below 13.5 ug/l Sb. 
All water samples below 4.7 ugll Ba. 
All water samples below 1.15 ug/l Be. 
All water samples below 160 ug/l Fe. 
All water samples below 4.9 ug/l Pb. 
All water samples below 6:05 ug/l Mn. 
All water samples below 0.8 ugll Hg - 
All water samples below 5.15 ug/l Ni. 
All water samples below 60000 ug/l Na. 
All water samples below 49.5 ugll Zn . 
All water samples below 154 ug/I Al. +/U J/UJ 
607GW00604 and 607HW00604. Al, Ca, Fe +/U JIUJ 

and Mn. 
607GW02D04 and 607HW02D04. Al, Ba, Ca, + /U JIUJ 

Fe, Mg, Mn, 
K and Na. 

All water samples Ca, Mg, Mn, + J 
K and Na. 

All "B" results all analytes B J 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
ProjecVSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
VaIidation Guidance: 

QAIQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

38649 
JuIy 2, I999 
Ensafe 
Charleston Zone F 
May 20,1999 
5 Aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
DQO Level 111 
S W846 Third Edition 
Volatiles, Semivolatiles, Pesticides/PCBs, Metals 

AnalyticaI 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 resuits. A minimum of 10% of a11 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 Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form I s for MSMSD samples or spreadsheets 
are not annotated. 

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

7-2- %? 
Date 

41 27 Plaza 94 South St. Charles. MO 63304 
(636) 936- 1332 Fax (636) 936-1 335 



Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= Volatiles 
SVOA= Semivolatiles 

PIP= PesticidesIPCBs 
MET= Metals 



DATA ASSESSMENT NARRATIVES 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic fmdings 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, GCMS 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 8260B; the National 
Functional Guidelines for Qrganic Data Review, and DQO Level III. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 38649 

A validation was performed on the Volatile Data from SDG 38649. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix SpikeIMatrix Spike duplicate 
Field Duplicates 
Compound 1dentification.Quantitation 

* - All criteria were met for this parameter 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Initial Calibration 

The initial calibration, analyzed 05-13-99, contained compounds wiih RRFs less than 
0.050. For the samples and non-compliant compounds listed below, qualify all positive 
results as estimated (J) and non detects as rejected (UR). 

A11 Samples acetone (0.04516) 

Continuing Calibration 

The continuing calibration, UL9455.D, contained compounds with %Ds greater than 50% 
and less than 90%. For the samples and non-compliant compounds listed below, qualify 
all positive results as estimated (J) and non detects as estimated (UJ). 

All Samples carbon disulfide (7 1 -6 %) 
2-chloroethy l vinyl ether (61.2 %) 

The continuing calibration, UL9455 .D, contained compounds with RRFs less than 0.050. 
For the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (J) and non detects as rejected (UR). 

A11 Samples acetone (0.24) 
2-butanone (0.047) 
2-chloroethyl vinyl ether (0.027) 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALIF'IERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK OUALIFICATION CODES 

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

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X.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 1OX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

All Samples acetone + /- JIUR 

All Samples carbon disulfide + /- J/UJ 
2-chloroethyl vinyl ether 

All Samples acetone + 1- JIUR 
2-butanone 
2-chIoroethy1 vinyl ether 

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



DATA ASSESSM.ENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS 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 IIf. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 38649 

A validation was performed on the Semivolatile Data from SDG 38649. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibrations 
Internal Standard ~erformance' 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix SpikefMatrix Spike duplicate 
Field Duplicates 
Compound Identification/Quantitation 

* - All criteria were met for this parameter 



DATA ASSESSMENT AND NARRATM 

SEMIVOLATILE ANAJLYSIS 

PAGE - 2 

Blank 

The end user should note that the action levels indicated for the blank analysis may not involve 
the same weights, volumes, dilution factors, or percent moisture as associated samples. These 
factors must be taken into considerations when applying the 5X and 1OX criteria to field samples. 

Method Blank 

Assoc iated blank Compound Concentration Action J eve! 

bis(2-ethy1hexyl)phthalate CRQL 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALIFEERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = ResuIt is rejected qnd unusable 

D = Result value is based on dilution analysis 

METHOD BLANK OUALIFICATJON CODES 

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

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

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

AMPLE ID UND ID DL a 

6 17GW00301 bis(2-ethy1hexyl)phthalate + CRQL 
109GW0020 1 
609GWOO 101 
609GW00201 

* 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 



DATA ASSESSMENT NARRATIVE 

PESTICIDE/AROCLORS 

General 

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

SDG # 38649 

A validation was performed on the Pesticide/Aroclor Data from SDG 38649. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikefMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Method Deviations 

The SW-846 Method 808 1 (1 994) requires a five-point calibration curve for all single-component 
pesticides, Toxaphene, and Aroclors 1016 and 1260. The laboratory analyzed a single point curve 
for Toxaphene and Arociors 1016 and 1260. No positive results were reported for this compound, 
therefore the data did not require qualification. 



DATA ASSESSMENT NARRATIVE 

PESTICIDEIAROCLOR ANALYSIS 

PAGE - 2 

Surrogate Recoveries 

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

System Performance and Overall Assessment 

The data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

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 

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

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

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

S A M u u D  - ILL a 
609GW00 10 1 ALL +/- J/UJ 

* 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 nondetect result 



DATA ASSESSMENT NARRATNE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Methods for Appendix IX metals; the Functional 
Guidelines for Inorganic Data Validation, February 1994, and DQO Level 111 requirements. 
All comments made within this report should be considered when examining the analytical 
results. Please refer the sfiecific findings found in each category to the Summary of Data 
Qudification table. 

SDGs # 38649 

A validation was performed on the Metals Data from SDG 38649. The data was evaluated 
based on the following parameters. 

Data Completeness 
HoIding 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 
eIements. 

Elements Conc. Sam~les affected 
Antimony 5.98 ugll no impact 
Copper 1.12 ugll all water samples below 5.6 ug/l 
Sodium 82.0 ug/l no impact 
Zinc 26.9 ugll 'all water samples below 135 ugll 
Magnesium 42.0 ugll no impact 



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

The preparation blanks exhibited negative bias for the following elements. 

Elements Conc. Samnles affected 
Mercury -0.22 ug/l all water samples below 2.2 ug/l 
Thallium -2.47 ug/l all water samples below 24.7 ugfl 

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

Matrix Spike Recovery results 

The matrix spike recoveries for waters for Calcium (69%), Magnesium (66%) and 
Potassium (70%) were below the lower control limits (> 30% but < 75%). All 
positive and non-detect results are qualified as estimated, "J" or "UJ". 

The matrix spike recovery for waters for Aluminum (196%) was above the upper 
control limits (> 125%). All positive results are qualified as estimated, "J". 

Serial Dilution results 

The serial dilution results for waters for Aluminum, Calcium, Iron and Magnesium 
were greater than 10%. All positive results are qualified as estimated, "J". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "Jn qualifier in place of the "B". Value is below the CRDL but 
greater than the IDL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
all water samples below 5.6 ugll 
all water samples below 135 ugfl 
all water samples below 2.2 ug/l 
all water samples below 24.7 ugll 
all water samples 

all water samples 
all water samples 

all "Bn results 

Anal yte DL 
Cu. + QL 

u 
Zn . 
Hg. +/U JIUJ 
Tl. 

Ca, Mg and +/U J/UJ- 
K. 

A1 . + J 
Al, Ca, Fe + .J 
and Mg. 
all analytes B J 



SDG#: 
Date: 
Client Name: 
ProjectISite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

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

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

EN020 
. November 19, 1999 

Ensafe 
Charleston Zone F 
October 14, 1999 
40 Non-Aqueous Sarnple(s) with 0 MS/MSD(s) 
Laucks Testing Laboratories 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1 994 
DQO Level I11 
S W 846 Third Edition 
Volatiles, SPLP Volatiles, Semivolatiles, SPLP Semivolatiles, 
PesticideslPCBs. SPLP PesticidesIPCBs, Metals, SPLP Metals, 
Cyanide, SPLP Cyanide and Total Organic Carbon 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compiiance 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 Is or spreadsheets for all sarnpIes reviewed 
are included after the Data Assessment Narratives. Form Is for IMSIMSD samples or spreadsheets 
are not annotated. 

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

/I- 2 4-99'" 
ul B. %urnburg, e s i d e n t  Date 

4127 Plaza 94 South St. Charles. MO 63304 
(636) 936-1 332 Fax (636) 936-1335 
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DATA ASSESSMENT NARRATlVES 



DATA ASSESSMENT NARRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8260B for GCMS 
Volatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO 
Level I11 requirements. AlLcomments 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 # EN020 

A validation was performed on the Volatile Data from SDG EN020. The data was evaluated 
based on the following parameters: 

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

* - All criteria were met for this parameter. 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 2 
Calibrations 

The initial calibration analyzed 07/02/99 on Instrument ORCA exhibited one (I)  
compound with a %RSD greater than 15% for which qualifications were required. For 
the following samples and non-compliant compound, the reported positive results are 
qualified as estimated, J. 

61 6SB002T2 carbon disulfide (2 1.6%) 
6 I 7SB003T2 
6 1 7SB004T2 
6 19SB001T2 
6 19SB004T2 
619SBOf 5Tl 
109SB004T2 
109SB005Tl 
109SB005T2 
613SP027TI 
6 13SP027T2 

The continuing calibration F1019003.D exhibited one (I)  compound with a RF less than 
0.05. For the following samples and non-compIiant compound, the reported positive 
results are qualified as estimated, J, and the non-detect results are rejected, UR. 

acetone (0.049) 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 3 
Calibrations (continued) 

The continuing calibration F1020010.D exhibited one (1) compound with a RF less than 
0.05. For the following samples and non-compiiant compound, the reported positive 
results are qualified as estimated, J, and the non-detect results are rejected, UR. 

617SB003S2 acetone (0.045) 
613SPO27Sl 

Blanks 

The method blanks and one of the SPLP blanks associated with the field samples in this SDG 
exhibited contamination for which qualifications were required. The end user should note that the 
action levels indicated for the blank analysis may not involve the same weights, volumes, dilution 
factors, or percent moisture as associated samples. These factors must be taken into 
considerations when applying the 5X and 1OX criteria to field samples. 

Associated blank Compound Concentration Action Level 

VBLKO 1 rnethylene chloride , 4 u g m  40 u g K g  
VBLK02 methylene chloride 5 %I& 50 ug/Kg 
VBLK04 methylene chloride 9 ug/Kg 90 u g K g  

acetone 4 40 ugKg 

T101799ZHE methylene chloride 20 ug/L 200 ug/L 

SamvIes Compound Qualifications 

methylene chloride U 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 4 
Blanks (continued) 

Samples Com~ound Qualifications 

methylene chloride U 

methylene chloride CRQL 

acetone 

Internal Standards 

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



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 5 
Internal Standards (continued) 

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

619SB015Tl fluoro benzene 
109SB005T2 chIorobenzene-d5 
6 1 7S8004T2 1,4-dichiorobenzene-d4 
613SP027Tl 

Surrogate Recoveries 

The following samples exhibited a surrogate recovery above the QC limits. The reported 
positive results are qualified as estimated, J. 

Sample - Surrog~te %R 
6 17SB003T2 4-bromofluorobenzene 146% 
6 1 3SP027T2 4-bromofluorobenzene 141% 

Compound Quantitation 

For the following samples, the reported results are not used in favor of the results reported 
from the original analysis of the samples. Both analyses of the sample exhibited similar 
internal standard area recoveries. 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 6 
Compound Quantitation (continued) 

For the following sample, the reported results are not used in favor of the results reported 
from the RE analysis of the sample. The RE analyses of the sample exhibited acceptable 
internal standard area recoveries. 

System Performance and averail Assessment 

The data, as reported, required qualifications/rejections. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

.I = 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 OUALIFICATION CODES 

CRQL = 

No Action = 

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

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (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 (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

6 16SB002T2 carbon disulfide (2 1.6%) + J 
6 17SB003T2 
6 17SB004T2 
619SB0017'2 
6 19SB004T2 
619SB015T1 
109SB004T2 
109SBOOSTl 
109SB005T2 
613SP027Tl 
61 3SPO27T2 

acetone (0.049) 

acetone (0.045) 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL 

619S8001T2 methylene chloride 
6 19SB004T2 
6 19SB0 1 ST1 
I 09SB005Tl 
109SB004Tl 
6 16SB002T 1 
6 16SB002T2 
607SB0 16T1 
109SB005T2 
6 17SB003T1 
6 17SB004T2 
61 7SB003T2 
613SP027Tl 
6 13 SP027T2 
6 19SB004T 1 RE 

methylene chloride 

methylene chloride 

+I3 CRQL 

+ CRQL 

acetone 



SAMPLE ID 

SUMMARY OF DATA QUALIFICATIONS 

COMPOUND ID - DL 
A12 associated with: 
1,4-dichlorobenzene-d4 +I- I/UJ 

All associared with: 
chlorobenzene-d5 
1,4-dichlorobenzene-d4 

All associated with: 
fluorobenzene 
chlorobenzene-d5 
1,4-dichloro benzene-d4 

A11 Compounds 

All Compounds 

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

+ J 

+/- Do Not Use 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that a11 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, GUMS 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 GUMS 
Semivolati~es; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO 
LeveI 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 # EN020 

A validation was performed on the Semivolatile Data from SDG EN020. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GUMS Tuning 
calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - A11 criteria were met for this parameter. 

Calibrations 

The initial calibration analyzed 1011 1/99 on Instrument 59702 exhibited two (2) 
compounds with %RSDs greater than 15% for which qualifications were required. For 
the following samples and non-compliant compounds, the reported positive results are 
qualified as estimated, J. 

109SB004S 1 benzoic acid (36.9%) 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE 2 
Calibrations (continued) 

The initial calibration analyzed 1011 1/99 on Instrument 59702 exhibited two (2) 
compounds with %RSDs greater than 15% for which qualifications were required. For 
the following samples and non-compliant compounds, the reported positive results are 
qualified as estimated, J. 

The continuing calibration standard 21 02 101 1 .D exhibited one (1) compound with a %D 
greater than 50% but less than 90%. For the following samples and non-compliant 
compound, the reported positive and non-detect results are qualified as estimated, J/UJ. 

benzoic acid (6 1 5%) 

The continuing calibration standard 21022009.D exhibited one ( I )  compound with a %D 
greater than 25% but less than 50% for which qualifications were required. For the 
following samples and non-compliant compound, the reported positive results are qualified 
as estimated, J. 

The continuing caIibration standard Z1026002.D exhibited one (1) compound with a %D 
greater than 25% but less than 50% for which qualifications were required. For the 
following samples and non-compliant compound, the reported positive results are qualified 
as estimated, J. 

109SB004S 1 benzoic acid (30.5%) 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE 3 
Blanks 

Two (2) of the three (3)  SPLP blanks associated with the field samples in this SDG exhibited 
contamination for which qualifications were required. The end user should note that the action 
levels indicated for the blank analysis may not involve the same weights, volumes, dilution factors, 
or percent moisture as associated samples. These factors must be taken into considerations when 
appIying the SX and 10X criteria to field samples. 

Associated blank ~om'pound Concentration Action Level 

SSPLPBLKO 1 diethylphthalate 3 J ug/L 30 ug/L 
SSPLPBLK bis(2-ethylhexy1)phthalate 1 J ug/L 10 ug/L 

Samples Com~ound  Oualifications 

diethylphthalate CRQL 

bis(2-ethylhexy1)phthalate CRQL 

Internal Standards 

The following samples 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, JNJ. 

6 13SP027T1 perylene-d 12 
6 1 3 SP.027T2 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE 4 
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. The dilution analyses were not necessary 
because there were no compounds reported in the lessor dilutions that were above the 
calibration range. 

For the following sample, the E flagged result is not used in favor of the corresponding D 
flagged result reported in the dilution analysis of the sample. A11 other results reported in 
the dilution analysis are not used in favor of the results reported in the lessor dilution of 
the sample. 

System Performance and Overall Assessment 

The data, as reported, required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION 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 = 

No Action = 

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

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



SUMMARY OF DATA QUALIFlCATIONS 

SAMPLE ID COMPOUND ID - DL 

109SB004S 1 benzoic acid (36.9%) + J 

benzoic acid (6 1 5%) 

indeno(l,2,3-cd)pyrene (36.4%) + J 

benzoic acid (30.5%) + J 

diethylphthalate + CRQL 

bis(2-ethylhexy1)phthalate + CRQL 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

All associated with 
6 13SP027T 1 perylene-dl2 +/- JLJJ 
6 1 3 SP027T2 

6 13 SP027T2DL All Compounds 
6 13 SP027T I DL 
619SB001TlDL . 

A11 E flagged compounds 

All except corresponding 
D flagged results 

+ Do not use 

+E Do not use 

+/- Do Not use 

* 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 



DATA ASSESSMENT NAFWATIVE 

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 8081A/8082; the National Functional Guidelines for Organic Data 
Validation, February 1994; and DQO Level III requirements. AII 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 # EN020 

A validation was performed on the Pesticide/Aroclor Data from SDG EN020. 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. 



DATA ASSESSMENT NARRATIVE 

PESTICKDE/AROCLOR ANALYSIS 

PAGE - 2 

Continuing CaIibratious 

The continuing calibration analyzed on 10120199 at 05:46 exhibited one (1) compound with 
a %D greater than 15 % and Iess than 50% and required qualifications. For the following 
sample and non-compl iant compound, the positive results are qua1 ified as estimated, I. 

109SBOOSTl Methoxychlor (17.0 %) 

The continuing calibration analyzed on 10120199 at 17:02 exhibited one (1) compound with 
a % D greater than 15 % and less than 50 % and required qualifications. For the following 
sample and non-compliant compound, the positive results are qualified as estimated, J. 

The continuing calibration analyzed on 10122199 at 16~43 exhibited one (1) compound with 
a %D greater than 15 % and less than 50% and required qualifications. For the following 

' samples and non-compliant compound, the positive results are qualified as estimated, 3.  

The continuing calibration analyzed on 10122199 at 17:28 exhibited one (1) compound with 
a %D greater than IS % and less than 50% and required qualifications. For the following 
sample and non-compliant compound, the positive results are qualified as estimated, J. 

The continuing calibration analyzed on 10123199 at 03: 15 exhibited one (1) compound with 
a %D greater than 15 % and less than 50% and required qualifications. For the following 
sample and non-compliant compound, the positive results are qualified as estimated, J. 



DATA ASSESSMENT NARRATIVE 

PESTICIDE/AROCLOR ANALYSIS 

PAGE - 3 

Surrogate Recoveries 

The samples listed below exhibited high DCB recoveries. The positive results are 
qualified as estimated, J .  

Samvle ID Surro~ate % Recoverv 

DCB 

109SBOOST 1 DL DCB 335 % 

Compound Quantitation 

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

I .  N o  qualifications are required for positive sample results which exhibited column 
quantitation differences < 40%. The "P" flag is removed from the result. 

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

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

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

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



DATA ASSESSMENT NARRATIVE 

PESTICIDE/AROCLOR ANALYSIS 

PAGE - 4 

Compound Quantitation, Continued 

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

Lab HESI 
Sam~le  ID Com~ound - %D Oual. Oual. Ref. # 

109SBOOST 1 4,4'-DDE 71.4% P J 2 
Methoxychlor 28.3% P 1 

109SB005TlDL Gamma-Chlordane 223.9 % P NJ 4 

613SP027TI Alpha-Chlordane 82.2 % P J 2 
Gamma-Chlordane 525.9 % P NJ 4 

Several samples were diluted to accurately quantitate target compounds. For the following 
samples, the results for the E-flagged compounds are replaced with the corresponding 
results from the dilution analysis. All other results from the dilution analysis are not used. 

For the following sample, the resuits for the dilution analysis are not used in favor of the 
results reported from the original analysis as the original analysis does not exhibit positive 
results above the calibration range of the instrument. 



DATA ASSESSMENT NARRATIVE 

PESTICIDEfAROCLOR ANALYSIS 

PAGE - 5 

Compound Quantitation, Continued 

Sample 613SP027T1 exhibited a positive result above the calibration range of the 
instrument for Gamma-Chlordane. Gamma-Chlordane was not detected in the dilution 
analysis. For the-following sample and E-flagged compound, the positive result is 
qualified as estimated, J.  

61 3SP027T1 Gamma-C hlordane 

System Performance and Overall Assessment 

The data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFTCATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered.presumptive1y present at an estimated concentration 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK OUALIFICATION CODES 

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

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

No Action = The sample result for the blank contaminant is greater than the sampIe 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

ALL 

ALL 

ALL 

ALL 

ALL 

COMPOUND ID 

Methoxychlor 

4,4'-DDE 

4,4'-DDD 

4,4'-DDE 

4,4'-DDE 

ALL 

All P < 40% 

A11 P > 40% 
But 1 100% 

singfe component pests + U 
All P > 100% 
And < 10X CRQL 

single component pests + NJ 
Ali P > 100% 
And > 10X CRQL 

multi-component pests + NJ 
All P >  100% 
And < 10X CRQL 

All E-Flagged +E D 

All except corresponding + not used 
D-Flagged results 



SUMMARY OF DATA QU&IFICATIONS 

SAMPLE ID COMPOUND ID - DL & 

607SB0 16T 1 DL ALL +/- not used 

6 13SP027T I Gamma-C hlordane +E J 

* 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 



DATA ASSESSMENT NARRATIVE 
METALS (SOILS AND SPLP) AND WET CHEMISTRY 

General 

The inorganic findings offered in this screening report assumes that all d y t i c a l  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 calibraiion 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, Febnrary 1994, 
and DQO Levei 111 requirements. AU comments made within this report should be considered 
when ex-g the analyrkal results. Please refer the spec&c findings found in each category to 
the Summary of Data Qualification table. 

SDGs # EN020 

A validation was performed on the Metals for soils and splp and wet chemistry Data fiom SDG 
EN020. 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 eIements. 

E . .  cQl& W u l e s  affected 
Iron 2.42 mgkg no impact 
Zinc 0.40 mgkg no impact 

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



The preparation blanks exhibited negative bias for the following elements. 

Elements 
Cadmium 
Cobalt 
Magnesium 
Thallium 
Cadmium 
Copper 
Magnesium 
Manganese 

~ l e s  affected 
all soil samples below 0.6 mgf'kg 
no impact 
no impact 
all soil samples below 2.5 mgkg 
all spIp samples below 4.0 ug/l 
all splp samples below 1 0.0 ugll 
no impact 
all spip samples below 3.0 ugll 

This reviewer qualifies all samples results below 1 0 times the absolute value of the 
negative blank value. 

Matrix Spike Recovery results 

The matrix spike recovery for soils for Thallium (0%) was below 30%. All positive 
results are qualified as estimated, ".I" and ail non-detect results are rejected, "UR. 

The matrix spike recovery for soils for Antimony (47%), Chromium (49%) and Zinc 
(63%) and for splp samples Silver (63%) were below the lower control limits (>30% but 
45%).  All positive and non-detect results are qualified as estimated, "J" or "UJ". 

Matrix Duplicate results 

The matrix duplicate RPD results for splp samples for Zinc (128%) is greater than 
35% and Chromium and Iron were greater than the CRDL. Ail positive results are 
qualified as estimated, "J". 

Serial Dilution recovery results 

The serial dilution results for soils for Arsenic, Calcium, Magnesium and Potassium and 
for splp samples for Potassium were greater than 10%. All positive results are qualified 
as estimated, "7'. 

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



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
all soil samples below 0.6 mg/kg 
all soil samples below 2.5 mg/kg 
a l l  splp samples beIow 4.0 ug/l 
all splp samples below 10.0 ug/I 
all splp sampIes beio w 3.0 ug/I 
alI soil samples 

all soil samples 

all splp samples 
all splp samples 

all soil samples 

all splp samples 
all "B" results 

Analyte 
Cd. 
T1. 
Cd. 
Cu. 
Mn. 
TI. 

Sb, Cr and 
Zn. 

Ag. 
Zn, Cr and 
Fe. 
-4% ca, Mg 
and K. 

K. 
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Date: 
Client Name: 
ProjectISite Name: 
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Number of Samples: 

Laboratory: 
Validation Guidance: 
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Analytical Fractions: 

HEARTLAND 
EIWRONMENTAL SERVICES, INC. 

Data Validation Report 

EN023 
November 29, 1999 
Ensafe 
Charleston Zone F 
October 15, 1999 
22 Non-Aqueous Sample(s) with 0 MS/MSD(s) 
3 Aqueous Sarnple(s) with 0 MS/MSD(s) 
Laucks Testing Laboratories 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
DQO Level 111 
S W846 Tbird Edition 
Volatiles, SPLP Volatiles, Semivolatiles, SPLP Semivolatiles, 
PesticidesTPCBs, SPLP PesticidesPCBs, Metals, SPLP Metals, 
Cyanide, SPLP Cyanide 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 quaIity 
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 sarnpie 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 foIIowing signature: 
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aul ~ . C d u m b u r ~ ,  ~res&t Date 

4127 Plaza 94 k u t h  St. Charles, MO 63304 
(636) 936-1 332 = Fax (636) 936-1 335 
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M E M O R A N D U M  CHZMHILL 

Data Validation Summary - CNC Zone F SWMU 109 
TO: Louise Palmer/CH2M HILL/CLT 

FROM: Herb Kelly / CE-I2M HILL/GNA 

DATE: September 14,2001 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected at SWMU 109 in Zone F. The field samples were collected on 
June 5,2001. 

The specific samples and analytical fractions reviewed are summarized below in Table 1. 

The Quality Control areas that were reviewed and the resulting findings are documented 
within each subsection that follows. The data were validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the p d a n c e  
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelinesfor Inorganic Data Review ( E P A ,  1994) and National Functional Guidelines for Organic 
Data Review ( E P A ,  1999). Quality assurance/ quality control (QA / QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the following analyses: metals, including specific samples for lead only, 
following SW-846 6010 methodology. 

Sample results that were not within the acceptance limits were appended with a qualifying 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The qualifying flags originated during the data review and validation 
processes. These also include the secondary or the two-digit "sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 

Attachment 1 lists the changes in data qualifiers, due to the validation process. 



DATA QUALITY EVALUATION SUMMARY 

The following primary flags were used to qualify the data: 

[=I Detected. The analyte was analyzed for and detected at the concentration shown. 

[J] Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[U] Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UJ] Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2s 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
IB 
IC 
IS 
LD 
LR 
MD 
MS 
OT 
PD 
PS 
RE 
SD 
ss 
TN 

Definition 
Second Source 
Blank 
Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
Blank Spike/LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's + J's ) 
Irutial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-ex trac tion / Re-analysis 
Serial Dilution 
Spiked Surrogate 
Tune 
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Inorganic Parameters 

Quality Control Review 
The following list represents the QA / QC measures that are typically reviewed during the 
data quality evaluation procedure for inorganic parameters. 

Holding Times - The holding times are evaluated to venfy that samples were extracted 
and analyzed within holding times. 

Blank samples - Sample preparation, initial calibration blanks/continuing calibration 
blanks, and equipment blanks were provided for this project. Blank samples enable the 
reviewer to determine if an analyte may be attributed to sampling or laboratory 
procedures, rather than environmental contamination from site activities. 

Lab Control Sample (LCS) -This sample is a "controlled matrix", in which target 
parameters have been added prior to digestion/analysis. The recoveries serve as a 
monitor of the overall performance of each step during the analysis, including sample 
preparation. 

Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This informa tion can only be determined when target 
compounds are detected. 

PreIPost Digestion Spike (MSIMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

ICP Interference Check Sample - This sample verifies the lab's interelement and 
background correction factors. 

Initial Calibration Verification - This parameter ensures that the instrument is capable 
of producing acceptable quantitative data for the target analyte list to be measured. 

Continuing Calibration Verification - This one-point, mid-range parameter estabhshes 
that the initial calibration is stdl valid by checking the performance of the instrument on 
a continual basis. 

ICP Serial Dilution - The serial dilution of samples quantitated by ICP determines 
whether or not significant physical or chemical interferences exist due to the sample 
matrix. 



DATA QUALITY EVALUATION SUMMARY 

Metals Analyses 
The QA/QC parameters for the Metals analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 
Selected parameters were detected in the preparation blank and in the equipment blank 
samples. The parameters and the concentration are listed in Table 2 below. In addition, 
selected initial and continuing calibration blanks contained target parameters. 

TABLE 2 
Equipment Blank Contamination: Metals 
Charleston Naval Complex, Zone F, SWMU 109, Charleston, SC 

43554 120001 8666 120001 8666 LB ALUMINUM 1.26 rng/Kg 

ICBICCB 

ICBICCB 

120001 8666 120001 8666 LB 

BARIUM 0.21 1 ug/L 

CADMIUM 0.315 uglL 

CALCIUM 9.86 mg1Kg 

43554 ICB/CCB CALCIUM 

43554 1200018666 

43554 1200018666 120001 8666 LB IRON 

ICBlCCB MAGNESIUM 17.8 ug/L 

ICBICCB MERCURY 0.058 ug/L 

120001 8666 1200018666 LB POTASSIUM 1.86 mg1Kg 

43554 ICBICCB POTASSIUM 6.96 ug/L 

43554 120001 8666 120001 8666 LB SODIUM 2.23 mg/Kg 

43554 ICB/CCB SODIUM 19.5 uglL 

43554 120001 8666 120001 8666 LB ZINC 0.26 mg/Kg 

43555 43555001 109EB014 E B BARIUM 14.8 ug/L 

43555 43555001 109EB014 EB CALCIUM 16900 uglL 



DATA QUALITY EVALUATlON SUMMARY 

TABLE 2 
Equipment Blank Contamination: Metals 
Charleston Naval Complex, Zone F, SWMU 109, Charleston, SC 

The equipment blank reported several parameters at unusually high concentrations. 
Upon investigation, it was determined that the water provided by the laboratory had 
not been processed through a Cation-exchange cartridge. Therefore, the equipment 
blank was not used in determining possible contamination for flagging purposes. 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the following actions were taken: 

If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 
If the concentration was below the reporting limrt, the numeric result was changed to 
the value of the reporting limit, and it was flagged "U", as undetected. 

The results qualified due to blank contamination are listed in Attachment 1. 



DATA CIUALITY EVALUATION SUMMARY 

Recoveries - MSlMSD and LCSILCSD 
All Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control Sample (LCS) and 
Laboratory Control Sample Duplicate (LCSD) recoveries were within acceptable quality 
control limits, except as noted in Table 3 below: 

TABLE 3 
MSIMSD Recoveries Out of QC Limits: Metals 
Charleston Naval Complex, Zone F, SWMU 109, Charleston, SC 

Recovery Associated 
SDG Parameter Recovery Limits Samples Flag 

43554 Lead 921131' 75-125 43554-1-11 Detects only - J 

43554 Antimony 39.4'137.2 75-1 25 43554 - 10, 1 1 Detects-J, non- 
detects-UJ 

Potassium 151.8*/146.5* 75-1 25 43554 - 10, 1 1 Detects only - J 

Manganese 

Zinc 

- out of control limits 

Serial Dilution 
The serial dilution for zinc was slightly above QC limits of 10 percent at 12.8 percent. 
Therefore, detected compounds were flagged "J" as estimated, and non-detected compounds 
were flagged "UJ". 

Conclusion 
A review of the analytical data submitted regarding the investigation of SWMU 109 in Zone 
F at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has been 
completed. An overall evaluation of the data indicates that the sample handling, shipment, 
and analytical procedures have been adequately completed, and that the analytical results 
should be considered usable as qualified. 

The analytical data had minor QC concerns as discussed above. However, the validation 
review demonstrated that the analytical systems were generally in control and the data 
results can be used in the decision making process as qualified. 
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Dab Review & VaU&tion Inargadc B W  Worksheet 



Data Review & Validation Inorganic MS/MSD, LCS, or LCSlLCSD Worksheet 
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APPENDIX D 

Soil Screening Level Tables and SPLP Data 

Site-specific soil screening levels (SSLs) were calculated based on the results of the synthetic 

precipitation leaching procedure (SPLP) data. A site-specific dilution attenuation factor 

(DAF) was calculated using parameters shown in the attached table. Miltration rates for the 

unpaved site condition used the full infiltration value provided by the United States 

Geological Survey (USGS). Hydraulic conductivity was estimated using the USGS model for 

the Charleston Naval Complex (CNC) area. 

Please refer to attached tables. 

APPENDIX D 



DAF Calculations 
AssuminglOOOh of USGS lnfiltration Rate for all sites; K from USGS model 

Hydraulic Hydraulic Aquifer Source lnfiltration Mixing 
Site@) Conductivity Gradient Thickness Length Rate Zone D AF 

K I da Sw I' d 

From Eqs 11 and 12 in EPA Soil Screening Guidance 
Equation assumes that the same soil concentration occurs all the way to the water table. Depth 
to water has very minor effect on the DAF; only affecting the mixing zone thickness to a limit. 

The 'Source width' is almost directly proportional to OAF, as is K and I. 

lnfiltration rate is for unpaved condition 



Site-Specific SSL 

SWMU 109 ZONE F SSL calculations 

SSL calculated from SPLP data for each site 
a Thallium from EPA Region I11 tables; no SPLP detects 
b lead default to 400 mglkg 



SWMU 109 SPLP Data 

Sample no. 
109SB00lTl Ag 
surface Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
TI 
v 
Zn 

109SB001T2 Ag 
subsurface At 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
HQ 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
TI 
v 
Zn 

Concentration 
1 .OO MWKG 

14600.00 MGIKG 
16.90 MWKG 
74.30 MWKG 

0.67 MGlKG 
16800.00 MGJKG 

0.24 MWKG 
16.90 MWKG 
26.00 MWKG 
48.70 MGIKG 

17700.00 MGJKG 
3.70 MGJKG 

11 10.00 MWKG 
1970.00 MWKG 
282.00 MGJKG 
265.00 MGIKG 

11.30 MGIKG 
476.00 MGlKG 

1.30 MWKG 
1.60 MWKG 
6.30 MWKG 
0.28 MWKG 

36.40 MGIKG 
41 9.00 MGIKG 

0.04 MWKG 
9300.00 MGIKG 

4.40 MWKG 
22.10 MWKG 
0.30 MWKG 

3980.00 MWKG 
0.03 MWKG 
2.80 MGIKG 

15.50 MGIKG 
4.80 MWKG 

9850.00 MGIKG 
0.10 MWKG 

732.00 MWKG 
1090.00 MG/KG 

82.00 MGIKG 
154.00 MGIKG 

5.00 MGIKG 
18.70 MWKG 
0.70 MWKG 
1.10 MWKG 
5.50 MWKG 
0.21 MWKG 

19.90 MWKG 
20.70 MWKG 

109SB001S1 Ag 
surface Al 

A?, 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
TI 
v 
Zn 

109SBoOlS2 Ag 
subsurface Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
H!3 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
TI 
v 
Zn 

SPLP 
0.50 UG/L 

37300.00 UWL 
19.40 UG/L 

2350.00 UG/L 
0.90 UGlL 

17200.00 UWL 
0.30 UGIL 
5.40 UGJL 

50.60 UG/L 
45.30 UWL 

28100.00 UG/L 
1.40 UG/L 

4630.00 UG/L 
3960.00 UGIL 

174.00 UGR 
14000.00 UGlL 

17.10 UWL 
176.00 UGlL 

2.40 UGIL 
3.20 UWL 
3.90 UGlL 
2.40 UWL 

70.20 UWL 
1920.00 UGfL 

0.50 UGIL 
9330.00 UWL 

6.30 UWL 
893.00 UWL 

0.90 UWL 
13700.00 UGIL 

0.30 UWL 
0.50 UGJL 

12.50 UWL 
3.00 UWL 

5890.00 UG/L 
0.40 UWL 

1000.00 UGlL 
1470.00 UGIL 

23.20 UGlL 
1970.00 UGlL 

5.20 UGlL 
18.40 UGIL 
3.00 UGIL 
4.10 UGIL 
2.90 UGlL 
2.40 UGlL 

28.90 UGlt 
285.00 UGlL 



SWMU 109 SPLP Data 

Sample no. 
109SBOO4Tl Ag 
surface Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
TI 
v 
Zn 

1 09SBOO4T2 Ag 
subsurface Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
HQ 
K 
MQ 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
n 
v 
Zn 

Concentration 
0.04 MWKG 

21 90.00 MWKG 
5.00 MWKG 
9.1 0 MWKG 
0.08 MGIKG 

334000.00 MWKG 
0.81 MWKG 
5.50 MWKG 
8.30 MWKG 

26.00 MCYKG 
4300.00 MWKG 

0.04 MGIKG 
1580.00 MWKG 
3440.00 MWKG 
318.00 MWKG 
681 .OO MGIKG 

17.1 0 MWKG 
18.1 0 MWKG 
0.45 MWKG 
0.15 MGIKG 
6.20 MGlKG 
2.10 MG/KG 
8.40 MGtKG 

56.40 MGIKG 

0.05 MWKG 
4 130.00 MGlKG 

2.10 MWKG 
10.60 MGIKG 
0.40 MGJKG 

6270.00 MGlKG 
0.03 MCYKG 
2.30 MGIKG 

10.90 MWKG 
3.60 MGlKG 

4270.00 MGlKG 
0.18 MWKG 

496.00 MG/KG 
795.00 MWKG 
30.60 MGlKG 
86.40 MGIKG 
3.90 MWKG 
4.90 MCYKG 
0.24 MWKG 
0.75 W K G  
2.90 MWKG 
0.24 MCYKG 

10.80 MG/KG 
15.40 MGlKG 

109SB004Sl Ag 
surface Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
TI 
v 
Zn 

109SB004S2 Ag 
subsurface Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
HQ 
K 
MQ 
Mn 
Na 
Ni 
Pb 
St, 
Se 
Sn 
n 
v 
Zn 

SPLP 
0.50 UCYL 

5410.00 UG/L 
5.70 UGIL 

446.00 UWL 
0.90 VWL 

16900.00 UG/L 
0.30 UGlL 
0.50 UGIL 
8.20 UWL 

10.60 UWL 
4150.00 UWL 

0.40 UWL 
825.00 UCYL 

11 90.00 UG/L 
18.70 UWL 

1200.00 UCYL 
6.20 UGlL 
6.20 UG/L 
2.40 UCYL 
1.70 UWL 
2.70 UWL 
2.40 UWL 

12.20 UGIL 
134.00 UG/L 

0.50 UG/L 
475.00 UGIL 

2.00 UGIL 
194.00 UGIL 

0.90 UGlL 
12400.00 UGlL 

0.30 UWL 
0.50 UGlL 
1.30 U#L 
1.40 UGIL 

700.00 UCYL 
0.40 UGIL 

1070.00 UWL 
807.00 UG/L 
10.70 UGIL 

854.00 UGIL 
1.10 UG/L 
3.50 UG/L 
5.30 UGIL 
3.30 UG/L 
6.20 UWL 
2.40 UGIL 
6.50 UGlL 

31.90 UGlL 



SWMU 109 SPLP Data 

Sample no. 
109SBOO5Tl Ag 
surface Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
n 
v 
Zn 

109SB005T2 Ag 
subsurtace Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
TI 
v 
Zn 

Concentration 
0.05 MWKG 

6810.00 MQKG 
14.10 MGIKG 
37.80 MWKG 
0.32 MWKG 

252000.00 MG/KG 
1.20 MWKG 
5.50 MWKG 

41.40 MWKG 
84.20 MG/KG 

10300.00 MGIKG 
0.38 MCYKG 

1450.00 MGlKG 
2910.00 MGtKG 
331 .OO MWKG 
574.00 MG/KG 
23.90 MG/KG 

793.00 MWKG 
3.90 MWKG 
0.31 MQKG 
8.80 MWKG 
2.60 MGtKG 

20.80 MWKG 
326.00 MWKG 

0.06 MWKG 
7380.00 MWKG 

3.30 MWKG 
25.90 MG/KG 
0.37 MGJKG 

4930.00 MWKG 
0.03 MWKG 
2.70 MQKG 

13.00 MWKG 
9.80 MG/KG 

6760.00 MG/KG 
0.06 MGIKG 

561 .OO MCYKG 
849.00 MGIKG 
46.70 MWKG 

134.00 MGJKG 
5.10 MGJKG 

29.1 0 MWKG 
0.40 MGIKG 
0.97 MGIKG 
6.1 0 MGlKG 
0.28 MGlKG 

14.90 MGtKG 
35.30 MG/KG 

109SB005Sl Ag 
surface Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
n 
v 
Zn 

109SB005S2 Ag 
subsurface Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
N i 
Pb 
Sb 
Se 
Sn 
n 
v 
Zn 

SPLP 
0.50 UWL 

27900.00 UWL 
14.80 UG/L 

1330.00 UGJL 
0.90 UGIL 

10300.00 UWL 
3.00 UGlL 
7.00 UWL 

41.90 UWL 
33.50 UGtL 

22900.00 UWL 
0.40 UGJL 

8560.00 UWL 
5230.00 UGR 

84.20 UWL 
28200.00 UG/L 

13.80 UWL 
48.10 UWL 

2.40 UWL 
4.40 UWL 
5.40 UGJL 
2.40 UGIL 

59.20 UGJL 
696.00 UGL 

0.50 UWL 
20200.00 UGlL 

7.80 UWL 
1010.00 UG/L 

0.90 UG/L 
7930.00 UWL 

0.30 UG/L 
2.10 UGIL 

26.10 UGJL 
15.60 UGIL 

12700.00 UWL 
0.40 UG/L 

14500.00 UWL 
5760.00 UWL 

83.40 UGJL 
76300.00 UGJL 

12.60 UGJL 
14.90 UGlL 
2.40 UGIL 
2.60 UGJL 
3.00 UGIL 
2.40 UWL 

35.40 UGIL 
389.00 UGIL 
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Surface Soil -Hypotheticat Future Industria! Worker Scenario 
Charleston flaG 'complex - ZoneF, SWMU 109 

Ingestion: 
CDI= C s * I A ' ~ *  FF*FD*CF 

BW AT 
Cs = Concentration in soil (mglkg) 
IR = fngestion Rate (mg/day) 
R = Fraction Ingested (unitless) 
EF = Exposure Frequency (daybear) 
ED = Exposure Duration (year) 
CF = Conversion Factor (kdrng) 
6 W  = Body Weight (kg) 
AT = Averaging Time (days) 

Dermal: 
CM = 

ca = 
SA = 
AF = 
ABS = 
ET = 
EF = 
ED = 
CF = 
BW= 
AT = 

. . .  
BW * AT 

Concentration in soil (mglkg) 
Surface Area (cm2) 
Soil-Skin Adherence Factor (mg/cmz) 
Absorption Factor (unitless) 
Exposure Time (8 hours per 8 hour workday) 
Exposure Frequency (daylyear) 
Exposure Duration (year) 
Conversion Factor (kglmg) 
M y  Weight (kg) 
Averaging Time (days) 

Inhalation: 
CM = CS '[WFFl IR ET FF FD . . . . 

BW*AT 
Cs = Concentration in soil (mgkg) 
PEF = Particulate Emission Factor {m3/kg) 
VFlnd = Volatilization Factor (m3/kg) 
IR = Inhalation Rate (m3/day) 
ET = Exposure Time (8 hours per 8 hour workday) 
EF = Exposure Frequency (daylyear) 
ED = Exposure Duration (year) 
BW = Body Weight (kg) 
AT = Averaging Time (days) 

EPC 
50 a 
1 

250 a 
25 a 

1 .WE-06 
70 a 

25550 a 

EPC 
2679 c,d 
0.03 c,e 

(Chemical Specific) f 
I b  

250 a 
25 a 

1 .WE-06 
70 a 

25550 a 

EPC 
50 a 
I 

250 a 
25 a 

1 .WE-06 
70 a 

9125 a 

€PC 
2679 c,d 
0.03 c,e 

(Chemical Specific) f 
1 b  

250 a 
25 a 

1.00E-06 
70 a 

9125 a 

for vdatiles: 
CS ' ((lA!€M)+(lIPF~) LR ' FT * FF FD 

BW " AT 
EPC EPC 

1.32E+09 g 1.32€+09 g 
(Chemical Specific) h (Chemical Specific) h 

20 a 20 a 
I b  I b  

250 a 250 a 
25 a 25 a 
70 a 70 a 

25550 a 9125 a 

References: 
a = U.S. EPA, Human Health Evaluation Manual, Supplemental Guidance: 'Standard Defauit Exposure 

Factors' OSWER Directive 9285.6-03, March 25, 1991. 
b =Time spent outdoors in the contaminated areas using best professional judgement, based on the nature of the activrty. 
c = U.S. EPA Exposure Factors Handbook, August 1997. 
d = Surface area of 1/2 head, forearms and the hands of an adult worker. 
e = Groundskeeper No2 (exposure scenario similar to urban horticulture center, campus grounds, arborteum), 

Exposure Factors Handbook, August 1996 
f = In lhe absence of chemical specific data. EPA Region IV default values: 1% for organics, 0.1% for inorganics 
g = Particulate emission factor (PEF), adapted from U.S.EPA, Soil Screening Guidance: Technical Background 

Document. May 1996. 
h = Industriat volatilization factor (VFind) adapted from FDEP Bmwnfields Table 4, Chapter 62-777, F.A.C., 
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SurfaceSail - Future Residential Adult Scenario 
Chadesfm Navy Complex - Zone F, SWMU 109 

Ingestion: 
Intake for noncarcinogenic compounds: Age-adjusted intake for carcinogenic compounds only: 
C M =  GS CDI, =Cs ' IR, ' FI ' FF ' CF 

BW AT AT 
Carcinoaenic 

Concentration in soil ( M g )  
Ingestion Rate (mglday) 

= Age-adjusted Ingestion Rate [(mg-yr)l(kgday)] 
Fraction Ingested (unitless) 
Exposure Frequency (daylyear) 
E x p u r e  Duration (year) 
Conversion Factor (kdmg) 
Eody Weight (kg) 
Averaging Time (days) 

RME 
- 

I f 4  a 
100% 

350 a 
M a  

1.00E-06 
70 a 

25550 a 

RME 
100 a 

Dermal: 
Intake for noncarcinogenic compounds: Age-adjusted dose for carcinogenic compounds only: 
COI = CDI,= C S * S A ~ * A F * A ~ S * F F * C F  

BW 'AT BW 

Cb= 
SA = 
SAadj = 
AF = 
ABS = 
EF = 
ED = 
CF = 
B W =  
AT = 

Concentration in soil (mgkg) 
Surface Area (cm2) 
Age-adjusted Skin Surface Area [(cm2-yr)/(kgday)] 
Soil-Skin Adherence Factor (mg/cm2) 
Absotption Factor (unitless) 
Exposure Frequency (daytyear) 
Exposure Duration (year) 
Conversion Factor (kg/mg) 
Body Weight (kg) 
Averaging Time (days) 

RME 
- 

4086 c 
0.03 d 

(Chemical Specific) e 
350 a 
30 a 

1.00E06 
70 a 

25550 a 

RME 
7612 c 

- 
0.03 d 

(Chemical Specific) e 
350 a 
30 a 

I .OOE-06 
70 a 

10950 a 

ParticulateNolatlle Inhalation: 
Intake for noncarcinogenic compounds: Age-adjusted intake for carcinogenic compounds only: 
CDI = Cs*((lfPFF)+(UVFl) If3 FF ED Cold= -lLPFF)+(l- t 

* .  

BW 'AT BW 

Cs = 
PEF = 
VF = 
IR = 
IR, = 
EF = 
ED = 
B W =  
AT = 

Concentration in soil (mgkg) 
Particulate Emission Factor (m3/kg) 
Volatilization Factor (m3/kg) 
Inhalation Rate (m3/day) 
Age-adjusted Inhalation Rate [(m3-yr)/(kgday)] 
Exposure Frequency (daylyear) 
Exposure Duration (year) 
Body Weight (kg) 
Averaging Time (days) 

RME 
1.32E49 f 

(Chemical Specific) g 
- 

13 a 
350 a 
30 a 
70 a 

25550 a 

RME 
1.32E49 f 

(Chemical Specific) g 
20 a 
- 

350 a 
30a 
70 a 

10950 a 

References: 
a = U.S. EPA, Human Health Evaluation Manual, Supplemental Guidance: 'Standard Default Exposure 

Factors" OSWER Directive 9285.6-03, March 25,1991. 
c = Surface area of hands, ams and legs of an adult (average of male and female mean SA), adapted from 

U.S.EPA, Exposure Factors Handbook, Vol. I,II,III, August 1996. 
d = Groundskeeper No2 (exposure scenario similar to urban horticulture center, campus grounds, arborteum), 

Exposure Factors Handbook, August 1996 
e = In the absence of chemical specific data, EPA Region IV defaufi values: 1% organics, 0.1 % inorganics 
f = Particulate emission factor (PEF), adapted from U.S.EPA, Soil Screening Guidance: Technical Background 

Document, May 1996. 
g = Residential volatilization factor (VFres) adapted from FDEP Brownfields Table 4, Chapter 62-777, F.A.C., 

December 1998. 
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Surface Soil - Future Residential Child Scenario 
Charleston Navy Complex - Zone F, SWMU 109 

Ingestion: 
CDI E CS IR R FF F CF *,,* 

BW * A T  

Dermal: 
CDI = 

Cs = 
SA I 
AF = 
ASS = 
EF = 
ED = 
CF = 
B W =  
AT = 

Concentration in soil (mgikg) 
Ingestion Rate (mg/day) 
Fraction Ingested (unitless) 
Exposure Frequency (daylyear) 
Exposure Duration (year) 
Conversion Factor (kglmg) 
Body Weight (kg) 
Averaging Time (days) 

BW 'AT 
Concentration in soil (mgkg) 
Surface Area (cm2) 
Soil-Skin Adherence Factor (mg/cm2) 
Absorption Factor (unitless) 
Exposure Frequency (daylyear) 
Exposure Duration (year) 
Conversion Factor (kg/mg) 
Body Weight (kg) 
Averaging Time (days) 

ParticulateNolatile Inhalation: 
CDI = Cs * !(llPEF)&lM)) 

BW 'AT 

Cs r 
PEF = 
VF = 
1R = 
EF I 
ED = 
B W =  
AT = 

Concentration in soil (mg/kg) 
Particulate Emission Factor (m3/kg) 
Volatilization Factor (rn3/kg) 
inhalation Rate (m3/day) 
Exposure Frequency (daylyear) 
Exposure Duration (year) 
Body Weight (kg) 
Averaging Time (days) 

RME 
200 a 

1 W/II 
350 a 

6 a 
1 .WE-06 

15 a 
25550 a 

RME 
3690 c 
0.15 d 

(Chemical Specific) e 
350 a 

6 a 
1 .WE46 

15 a 
25550 a 

RME 
1.32€+09 f 

(Chemical Specific) g 
15 a 

350 a 
6 a 
15 a 

25550 a 

RME 
200 a 

100% 
350 a 

6 a 
1 .WE46 

15 a 
2190 a 

3690 c 
0.15 d 

(Chemical Specific) e 
350 a 

6 a 
1 .WE-06 

15 a 
2190 a 

RME 
$.32E+09 f 

(Chemical Specific) g 
15 a 

350 a 
6 a 

15 a 
2190 a 

References: 
a = U.S. EPA, Human Health Evaluation Manual, Supplemental Guidance: 'Standard Default Exposure 

Factors' OSWER Directive 9285.643. March 25, 1991. 
c = Surface area of hands, arms, legs, and feet of a child (1 -6 year average), adapted trom U.S.EPA, Exposure 

Factors Handbook, Vol. I,II,Ht, August 1996. 
d = Oaycare Kids Nolb (indoor exposure to linoleum, outdoor exposure to grass, bare earth, no shoes), 

Exposure Factors Handbook. August 1996 
e = In the absence of chemical specific data. €PA Region IV default values: 1% for organics, 0.1% inorganics 
f = Particulate emission factor (PEF), adapted from U.S.EPA, Soil Screening Guidance: Technical Background 

Document, May 1996. 
g = Residential child volatilizalion factor (VFchifd) adapted from FDEP Brownfields Table 4. Chapter 62-777, F.A.C., 

December 1998. 
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Initial Comments and Responses on the Draft Final Zone F RFI Report 
Specific to SWMU 109 

April 7,1999 
Clarifications inserted September 5,2001 

SCDHEC (Eric Cathcart) Comments on The 
Zone F Draft RCRA Facility Investigation Report 
(dated 31 December 1998) NAVBASE Charleston 

February 26,1999 

SCDHEC Comment 1: 

Soil sample blanks for the following areas contained detectable contaminants: SWMU 4, 
AOC 619, SWMU 36, AOC 620, SWMU 109, AOC 607, AOC 609, AOC 611, AOC 613, AOC 
616, AOC 617, and Grid soil samples. Groundwater blanks contained detectable 
contaminants for the following areas: AOC 619, AOC 620, SWMU 109, AOC 607, AOC 609, 
AOC 613, GEL samples, Location 240, AOC 617, and Grid groundwater samples. These 
detections were noted in the volatile, semivolatile, and metals methods. In accordance with 
the Environmental Protection Agency, Standard Operating Procedures for sample collection, 
trace contaminants in field, trip, equipment, and distilled water blanks may indicate a 
problem with either decontamination procedures and/or cross contamination of samples 
during collection or transport. The RFI report should fully explain the existence of trace 
contaminants in blanks. Please revise the text to include this/these explanation(s). 

EnSaf elNavy Response I: 

The Project Chemist has reviewed and evaluated the data and compiled the 
findings in the following memo to the Project Team for review and approval. 

Memorandum 

To: Charleston Naval Complex Project Team 

From: Charlie Vernoy, EnSafe 

Subject: Response to Comments on the Draft Zone F and K RFI Reports 

Date: March 31,1999 

Several comments by the South Carolina Department of Health and Environmental Control 
(SCDHEC) on the Draft Zone F and K RFI Report discuss the context of the Data Validation 
section and how blank contamination can be further explained relevantly to specific site 
samples. This memo is intended to explain the data validation process and how it relates to 
blank contamination associated with the RFI report process for the Charleston Naval 
Complex (CNC) project and offer a resolution to stated comments. For demonstration 
purposes, AOC 607 in Zone F has been designated as the site to be addressed in this memo. 



SCDHEC (Eric Cathcart) Comments on The 
Zone F Draft RCRA Facility hvestigation Report 
(dated 31 December 1998) NAVBASE Charleston 

February 26,1999 

As part of the RFI process at CNC, chemical environmental samples undergo a third party 
data validation review process following USEPA Functional Guidelines. This process 
includes the review of analytical data generated at specific data quality objectives (DQOs) 
and making a determination of the validity of the results through implementation of the 
functional guidelines and providing professional judgement in the qualification of the data. 
DQOs include the collection and analysis of quality control (QC) blanks which are intended 
to idenbfy possible contaminants that may be associated with the collection/analysis 
process. 

To assess possible cross contamination from sampling procedures, deionized water, 
equipment, and field blanks are collected on a weekly basis per sampling event and trip 
blanks are submitted daily when volatile organic compounds (VOCs) are requested for 
analysis. The laboratory is also required to provide data on internal laboratory 
contamination and must analyze method blanks according to specific method requirements. 
The QC blanks and environmental samples are analyzed by the same methods and are 
routinely bathed in the same Sample Delivery Group (SDC;). A typical SDG includes a total 
of 20 samples. Batching QC and environmental samples together in the same SDG provides 
needed information to the data validator to make necessary decisions about the quality of 
the data. There are occasions when a sampling event at a particular site will have multiple 
SDGs and it becomes the responsibility of the data validator to incorporate the findings of 
QC blanks into other SDGs associated with the site. 

Each SDG has its own data package incorporating the analytical results of samples and 
providing necessary QC data to make judgements about the validity of the data. When 
reviewing the data, the validator follows strict guidelines and must quallfy sample data 
when appropriate. Contamination found in QC blank data is one aspect where qualification 
of data is necessary. Functional guidelines state that when contamination is found in QC 
blanks the validator must incorporate the findings to site samples where applicable. The 
way the validator applies the finding is through the "5x" or "10x" rule. The "5x" rule is taking 
the analytical result of the contaminant found in a QC blank and multiplying the result by 
five. If a compound is found in all associated blanks, then the highest result is subjected to 
the rule. The adjusted result is then compared to all site samples and if detections in site 
samples are less than the adjusted result of the blank contaminant, site sample detections 
are adjusted to non-detect. This rule covers all compounds except for acetone, methylene 
chloride, 2-butanone, and bis(2-ethylhexyl)phthalate, which are known laboratory and 
possible field sampling contaminants, where the "lox" rule will apply. 

Upon completion of the data review process, the validator generates a validation report 
which includes the functional guideline checklist with instructions on qualifying data, 
actual data sheets of site samples showing data qualifiers, an electronic file of the site 
sample data with qualifiers, and a summary report outhung deficiencies noted and data 
qualifiers used. EnSafe reviews the report for consistency and electronically adds the data 
files to a database. Once the data is validated and added to the database it becomes final and 
is used in writing nature and extent, fate and transport, and risk assessment sections for RFI 
reports. As part of the Data Validation section in the CNC RFI reports, all SDG data 
validation summary reports and database spreadsheets are included for review. 



SCDHEC (Eric Cathcart) Comments on The 
Zone F Draft RCRA Facility Investigation Report 
(dated 31 December 1998) NAVBASE Charleston 

February 26,1999 

As part of the RFI report process, all contaminants detected in site samples that axe not 
validated to non-detect are to be mentioned in the nature and extent section and compared 
to regulatory limits such as risk-based concentrations, soil screening and maximum 
contaminant levels. In short, if an adjusted blank contaminant detection was not higher than 
the site sample detection, then the site sample result is reported in the RFI report. This result 
would then be reviewed as a possible chemical of potential concem (COPC) or chemical of 
concem (COC) and identified as such where applicable. The quarterly monitoring sampling 
program would help to determine if a COPC or COC was from cross contamination or 
actual detection. 

Section 4.3 in the Zone F and K Draft RFI reports summarized blank contamination found in 
common multiple blanks associated with a particular site (usually first round sampling 
events). The sections did not list contaminations found in ody one blank because of the 
assumption that it was a single occurrence and not part of a trend. The data validation 
summary reports listed all blank contamination per SDG but do not point out trends 
between the SDGs. 

In addressing comments concerning blank contamination at CNC, AOC 607 was used to 
demonstrate the association between field and method blank detections in all sampling 
events under the RFI in Zone F. Tables 1 and 2 list compounds detected and the ranges 
associated with the blanks. The asterisk denotes compounds that were detected in a blank 
but were not detected in a site sample. 



SCDHEC (Eric Cathcart) Comments on The 
Zone F Draft RCRA Facility Investigation Report 
(dated 31 December 1998) NAVBASE Charleston 

February 26,1999 

Table 1 - Soil AOC 607 

Field Blanks Range 
1234678-HxCDF 3.76-11.7 pg/L 
123478-HxCDF 0.704-2.29 pg/L 
123678-HxCDD 2.74-7.37 pg/L 
123678-HxCDF 1.3 pg/L 
123789-HxCDD 50.2-131 pg/L 
234678-HxCDF 2.74-35 pg/L 

2-Butanone 23 ug/L 
Acetone 4-120 ug/L 
Acetonitrile 2800-1 4000 

ug/L 
Aluminum 246 ug/L 
Barium 16.7 ug/L 
Benzyl Alcohol* 2 ug/L 
Beryllium 0.31-.41 ug/L 
Bromodichloromethane* 13 ug/L 
Calcium 18.7 ug/L 
Chloroform* 34 ug/L 
Chromium 1 ug/L 
Copper 0.75 ug/L 
Cyanide 3.5 ug/L 
Iron 596 ug/L 
Magnesium 1340 ug/L 
Manganese 13.3 ug/L 
Mercury 0.11 ug/L 
Methylene Chloride 1-14 ug/L 
Napthalene 1 ug/L 
Nickel 14 ug/L 
N- 1-4 ug/L 
Nitrosodimethylamine* 
OCDD 388-744 pg/L 
OCDF 2.5-6.71 pg/L 
Potassium 1320 ug/L 
Sodium 6410 ug/L 
Thallium 6.8 ug/L 
Tin 2.8 ug/L 
Toluene 2 ug/L 
Vanadium 1.7 ug/L 
Zinc 7.1-10.3 ug/L 

Method Blanks 
1234678-HpCDD 
234678-HxCDF 
Acetone 
Aluminum 
Beryllium 
bis(2- 
Ethylhexy)lphthalate 
Butylbenzylphthalate 
Chloroform 
Chromium* 

Iron 
Lead 
Methylene Chloride 
OCDD 
Thallium 
Tin 
Vanadium 

Range 
3.67 pg/L 
3.15 pg/L 
2-12 ug/L 
2.27 ug/L 
.035--039 ug/L 
45-53 ug/ L 

Notes: 
* Compounds not detected in any site samples. 



SCDHEC (Eric Cathcart) Comments on The 
Zone F Draft RCRA Facility Investigation Report 
(dated 31 December 1998) NAVBASE Charleston 

February 26,1999 

Table 2 - Water AOC 607 

Field Blanks Ranges 
1234678-HpCDD* 3-6 pg/L 
234678-HxCDF* 3 P ~ / L  
Acetone 3 ug/l 
Aluminum 9.3-19.6 ug/L 
Antimony 1.7-2.8 ug/L 
Arsenic 2.2-2.5 ug/L 

Barium 34-.98 ug/L 
BEHP* 1-110 ug/L 
Bromodichloromethan 2 ug/L 
e* 
Calcium 39.2-99.8 ug/L 
Chloroform* 1-7 ug/L 
Chromium 1.5 ug/L 
Cobalt 1.1 ug/L 
Di-n-octyl phthalate* 9 ug/L 
Iron 22.4-35.9 ug/L 
Magesnium 49.8 ug/L 
Manganese .38-.72 ug/L 
Methylene Chloride 6-19 ug/L 
Nickel 1.8 ug/L 
OCDD* 9 P ~ / L  

OCDF* 4 P ~ / L  
Potassium 690-699 ug/L 

Silver 2.3-3.8 ug/L 
Sodium 33.2-24700 

ug/L 
Tetrachloroethene 1-14 ug/L 
Zinc 7.6 ug/L 

Method Blanks Ranges 
1234789-HpCDF"3.76 pg/ L 

234678-HxCDF* 6.45 pg/L 
Acetone 3-7 ug/L 
Aluminum 12-23.8 ug/L 
Antimony 1.6-6.22 ug/L 
Arsenic 2.53-2.67 

ug/ L 
Barium .35-2.55 ug/L 
BEHP* 1-10 ug/L 
Benzene* 1 ug/L 

Benzoic acid 
Calcium 
Chloroform* 
Cobalt 
Copper 
Cyanide* 
Diethylphthalate* 
Heptachlor* 
Iron 
Lead 
Magesnium 

Manganese 
Methylene 
Chloride 
Nickel 
OCDD* 

OCDF* 5.66 pg/L 
Potassium 178 ug/L 
Silver 1.44-1.94 

ug/L 
Sodium 27.5-107 ug/L 
Tetrachloroethene 2 ug/L 
Thallium 3.4-3.75 ug/L 
Tin 19.6 ug/L 
Toluene 2 ug/L 
Vanadium 0.813 ug/L 
Xylene* 1-2 ug/L 
Zinc 7.61-10.2 

ug/L 
Notes: 

* Compounds not detected in any site samples. 



SCDHEC (Eric Cathcart) Comments on The 
Zone F Draft RCRA Facility Investigation Report 
(dated 31 December 1998) NAVBASE Charleston 

February 26,1999 

In reviewing the compounds for both lists, explanations can be made as to why certain 
compounds were detected. The majority of compounds that make the lists are inorganics. In 
comparing the method blank lists there was an increase of inorganic compounds detected in 
the water events as compared to the soil events. Detections generally ranged higher for the 
water event method blanks. The field blank lists showed virtually the same number of 
inorganic compounds for both soil and water events. In contrast to the method blanks, 
detections of common metals in the field blanks generally ranged higher for soil events. A 
possible reason for the high incident of metals in field blanks maybe the water from the 
North Charleston Water System which is used for the on-site carbon filtered/single canister 
deionized water system. The deionized system is routinely maintained by the Culligan 
company, but even working at optimal efficiency the system cannot filter out all 
compounds. The same can be said of the laboratories that use a carbon filtered/dual canister 
deionized system to filter water for the method blanks. Eliminating all metal detections 
from blank analyses is an insurmountable task and efforts to idenhfy exact sources of 
metals are impossible. 

The organic blank detections are easier to explain in some cases. For example, the VOCs 
bromodichloromethane and chloroform were detected in field blanks for the soil and water 
events and but just chloroform was detected in the method blanks. The two VOCs are 
common by-products of the chlorination process of municipal water systems. As noted in 
the tables, bromodichloromethane and chloroform were not detected in any site samples 
during water sampling events. 

The chlorinated dioxin and dibenzofuran detections noted in the field and method blanks 
are common contaminants found in a dioxin lab. Due to the extremely low detection limits 
(parts per quadrillion) that a dioxin lab routinely meets due to current technology, it has 
become extremely difficult to decontaminate glassware down to non-detect levels. 
However, once the 2,3,7,&TCDD Toxicity Equivalency Factors (TEFs) are applied to the 
results, the overall detections are minimal. 

It is possible for acetone to be detected in samples because of the decontamination 
procedures at CNC that use isopropyl alcohol. Acetone being a contaminant of isopropyl 
alcohol. But the decontamination procedures used in the field are not what laboratories 
follow so the acetone detections in the method blanks must be from cross contamination in 
the lab. Acetone is used in laboratories as a solvent for the extraction of soh.  

Methylene chloride is not used in decontamination procedures but was detected in field 
blanks as well as in method blanks. The explanation for this is that laboratories use 
methylene chloride when performing water extraction for semivolatile and pesticides 
analyses and very likely cross contamination with CNC samples has occurred. Methylene 
chloride has not been identified as a COC at AOC 607. 

Tetrachloroethene (PCE), also not used in decontamination procedures, was detected in the 
field and method blanks for the water events. AOC 607 has large PCE detections in the 
shallow and intermediate groundwater around building 1189 and it is very possible that 
cross contamination between samples as occurred. The detections for PCE do not affect the 
results found in the site samples. 



SCDHEC (Eric Cathcart) Comments on The 
Zone F Draft RCRA Facility Investigation Report 
(dated 31 December 1998) NAVBASE Charleston 

February 26,1999 

The detections of benzene, toluene, and xylene are all below their respective method 
detection limits (MDLs) and cannot be verified as a true detection. The high detections of 
acetonitrile (an Appendix IX compound) occurred in two field blanks collected in 11/96. 
Both blanks were from the same SDG and no associated site samples had detections of the 
compound. 

The phthalate compounds detected in both field and method blanks are commonly found in 
plastics found in disposable gloves and glassware. The phthalates that were detected in 
blanks during water events were not detected in any site samples. Phthalates were detected 
in the method blanks during soil events and not the field blanks leading to the speculation 
that phthalate contamination is caused by the laboratory. 

CH2M-Tones Response Clarification: 
See document "Response to Reply to Comment Responses" for revised EnSafe response. 



SCDHEC (Johnny Tapia) Comments on The 
Zone F Draft RCRA Facility Investigation Report 
(dated 31 December 1998) NAVBASE Charleston 

March 12, 1999 

SCDHEC Comment 2: 

Section 4.3. "Data Validation Reports" is an enumeration of the results and detections of 
blank samples in soil and groundwater. These results should be interpreted in a relevant 
and meaningful manner by describing if the blank detection means the contaminant is 
present in the sample, is a product of cross-contamination, etc. This would clanfy the 
signrficance of the presence of certain contaminants in the samples collected at each unit. As 
written, contributes minimum value for the review of the document. Please revise this 
section. 

EnSafeINavv Response 2: 

The Project Chemist will review and evaluate the data and compile the findings 
into a memo for the Project Team's review and approval. Please see response to E. 
Cathcart Comment #I. 

CH2M-Tones Response Clarification: 

Nofurther clarFcation needed. 

SCDHEC Comment 3: 

Table 6.4 which calculates the Soil Screening Levels for the protection of groundwater needs 
to revise and recalculate the values for Thallium and Benzo(a)pyrene. The MCL values for 
the Target Leachate Concentration are not correct, therefore the calculated SSL values need 
to be verified. Please correct and consider implications throughout the report. 

EnSaf elNavy Response 3: 

The MCL value for benzo(a)pyrene in Table 6.4, used as the unadjusted target 
leachate concentration, is shown incorrectly as 0.002 mglL; it should be 0.0002 
m@L, and will be corrected in the final report. The unadjusted target leachate 
concentration of 0.0005 mg/L shown for thallium is actually the MCLG rather than 
thallium's MCL of 0.002 (see column heading in table), and is therefore more 
conservative (lower) than the MCL. The Soil Screening Guidance: User's Guide 
specifies the use of a nonzero MCLG, MCL, or HBL (Equation 10, p. 29) to 
determine the target soil leachate concentration. In any event, neither of the 
calculated SSLs from Table 6.4 was used in the Section 10 screening tables. 
Because benzo(a1pyrene has an EPA-calculated SSL of 8 mglkg (Soil Screening 
Guidance: Technical Background Document, Appendix A), that value was used in 
the tables. The EPA-calculated value of 0.7 mglkg for thallium would have been 
used in the screening tables, except that thallium's background reference value of 
1.24 mglkg for subsurface soil was higher, and was therefore used instead. 
Sometime after the draft RFI report for Zone F was submitted, SCDHEC requested 
that background reference values for inorganics not be used in place of 



Response to SCDHEC (Johnny Tapia) Comments 
Draft RCRA Facility Investigation Zone F 

Dated March 12,1999 

corresponding SSLs in the fate and transport screening tables when they exceed 
the SSLs. Consequently, 0.7 mgtkg will be used as the SSL for thallium in the 
final RFI report. 

CH2M-Tones Response Clarification: 

SSLsfor both Thallium and Benzo(a)pyrene are taken from the Soil Screening Guidance: 
Technical Background Document, adjusted for DAF = 10. CH2M-Jones does not agree that 
background values that exceed SSL values should not be considered in the assessment of 
COCs. Therefore, if background data indicate that background values exceed the SSL, these 
background data will also be used as screening levels in assessing whether a chemical may be 
a COC. 

SCDHEC Comment 4: 

The second paragraph of page 6.16 needs to be revised for the statements made about the 
use of the highest of background values (upper or lower soil) used as the screening 
alternative to SSLs. The same approach is mentioned for groundwater where the greater of 
shallow or deep background concentrations is used as an screening alternative to the tap 
water RBCs. Using this approach defeats the purpose of collecting two set of samples 
(upper and lower) to determine background reference concentrations and is not a 
conservative screening process. In addition, the same paragraph states that this approach is 
proposed based only on assumptions. The Screening process should continue as previously 
approved. Please revise this paragraph and consider implications throughout the report. 

EnSafeINaw Response 4: 

Contaminant transport from soil to groundwater involves infiltration of rainwater 
into the soil followed by percolation downward through surface soil and 
subsurface soil (the vadose, or unsaturated zone), through the water table into the 
saturated zone (the unconfined aquifer). Each molecule of water is exposed to 
contaminants in both surface and subsurface soil as it moves downward to the 
aquifer. Because the migrating soil water is also exposed to background 
concentrations of soil constituents at each level, the only ielevant background 
concentration for making comparisons fo contaminant concentrations is the 
greater of the surface soil or subsurface soil values. Collecting background soil 
samples at both depths is necessary because most human health risk assessment 
applications require comparisons to background for surface soil only. Because of 
SCDHEC's request (see Response 3 above) that background values not be used in 
place of SSLs, however, this is a moot point. 

As stated in the paragraph in question on page 6.16, the lithology of the surficial 
aquifer in Zone F is complex. Given the uncertainty about the interconnectedness 
of the portions of the aquifer encountered in each well, groundwater results from 
each depth (shallow or deep) will be screened only against background reference 
values from the corresponding depth for the final report. 

CH2M-Tones Response Clarification: 
See document "Response to Reply to Comment Responses" for revised EnSafe response. 
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SCDHEC Comment 5: 

Please clanfy in the text that according to EPA's latest guidance on dioxins the 1,000 ng/Kg 
(as 2,3,7,8-TCDD TEQs) is based on a residential cleanup level with a risk level of 1E-4. 
Please clanfy also that this cleanup level is being used as a screening number due to the 
complex and time-consuming calculations involved with risk presented by dioxins. For 
instance page 7.7 needs this clahcation. Please correct accordingly. 

EnSafeINavy Response 5: 

The above clarifications will be made in the revised report with one exception. 
The 1,000 ngkg PRG for 2,3,7,&TCDD TEQs is based on an industrial scenario 
and a target risk of 1E-04. 

CH2M-Tones Response Clarification (SWMU 109): 

Dioxin detections in soil and sediment duplicate samplesfrom SWMU 109 were at least 3 
orders of magnitude lower than the 1,000 ng/kg TEQ PRG quoted and, therefore, were nof 
considered to be of concern at the site, 

SCDHEC Comment 6: 

Page 7.10, "Summary of COPCs" paragraph makes the statement that "If no groundwater 
impacts were idenhfied, the current soil concentrations were considered sufficiently 
protective of the underlying aquifer". The Department does not necessarily agree with this 
statement. Other factors as age of the unit, age of spills, type of contaminants present, 
barriers present (asphalt, concrete, etc.) would influence the presence of contaminants in 
groundwater. Please modify this statement and consider this factor when making this 
statement in reference to a specific unit. 

EnSaf elNavy Response 6: 

The factors mentioned above will be considered when evaluating soil's potential 
impact to the groundwater. 

CH2M-Tones Response Clarification: 

See document "Response to Reply to Comment ResponsesUfor revised EnSafe response. 

SCDHEC Comment 7: 

It may be appropriate to determine a background reference concentration, at Zone F soil and 
groundwater, for chemicals considered essential nutrients specially for iron. This natural 
nutrient has been detected at higher concentrations than usual throughout this zone and 
may be of concern. An evaluation can not be properly done at this time without having an 
appropriate background concentration and it has been dismissed many times without 
further consideration. This should be corrected in the final RFI report. 

EnSaf e/Navv Response 7: 

Printouts of iron detections in both soil and groundwater exhibit smooth 
distributions with one high anomalous concentration in each case. Iron in soil 
samples appears to correlate closely with aluminum, indicating that high 



Response to SCDHEC (Johnny Tapia) Comments 
Draft RCRA Facility Investigation Zone F 

Dated March 12,1999 

concentrations of both metals are related to high percentages of clay in the sample. 
Scatterplots of iron vs. aluminum would help confirm this interpretation, and 
would also make it possible to identify individual samples with genuinely 
anomalous high iron concentrations. 

Agreed, a background concentration should be developed for iron. Since iron is 
an essential nutrient, there is no clear guidance for iron risk assessment for human 
health and therefore no clear risk based remedial alternatives to the background 
concentration. For sites with iron reported at concentrations above the 
background reference concentration it is highly recommended that the Project 
Team develop a framework for managing such sites. However, it will be 
necessary to do so with a minimum of risk based decision making tools. 

CH2M-Tones Response Clarification: 

Background concentrations for iron are identtfedfiom grid samplesfiom combined Zones F 
and G. The following concentrations will be usedfor screening: 

SCDHEC Comment 8: 

Iron in Grid Samples - Zones F and G combined 

This comment is applicable to all units in Zone F. The Risk uncertainty section generally 
summarizes all detections and explain contributing or mitigating factors to be considered 
when reaching a decision on the fate of the unit. Since groundwater contamination is 
assessed based mainly on the first quarter of groundwater sampling, mitigating or 
contributing factors, such as results of subsequent rounds of groundwater sampling that 
confirm or refute possible contamination, should be acknowledged. Also, new 
contaminants detected should be mentioned. Please review the report. 

EnSafeINavv Response 8: 

2 x Mean 

46,850 
12,679 
26,896 
32,289 

Media 

Shallow Groundwater 
Deep Groundwater 
Sut-face Soil 
Subsurface Soil 

The Navy agrees and will evaluate all available data for incorporation into the 
final report. 

SCDHEC Comment 17 (SWMU 109): 

No. of 
Samples 
21 
2 0 . 

15 

13 . 

The soil at this unit has demonstrated to have elevated levels of BEQs and metals in two 
defined areas. Sediments were sampled at a nearby catch basin (109M003) that also detected 
high levels of constituents exceeding RBCs and background values. There is a probable 
connection between the surface soil and sediments produced by runoff. Additionally, there 
is only one well in relation with this unit that, which according to the GW flowmaps, 
appears not to be properly located to be able to intercept any type of groundwater 

Units 

u g L  
U@ 

MgKg 
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Min Detect / Max Detect 

2000 
38 
3570 
31 10 

62,300 
18,300 
32,700 
58,100 
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contamination derived from the operations at this unit. Groundwater sampling should be 
re-evaluated at this unit. The catch basin should be considered for cleanup. 

EnSaf e/Navv Response 17: 

The stormwater catch basin received runoff from the S W  109 area which is 
completely asphalt paved. The pavement would preclude any site soil from 
impacting the sewer. In addition, the Zone I RFI should address these detections. 
Since our field investigation, the Environmental Detachment Charleston has 
removed the sediment from the catch basins. The highest detections of SVOCs 
and metals occurred at SB004. Concentrations of several SVOCs were elevated but 
none exceeded it SSL. 

Also at SB004, concentrations of arsenic and chromium exceeded SSLs. To 
address this data gap the Navy proposes to install and sample one additional 
shallow well directly downgradient of SB004. This well should be sampled for 
SVOCs and metals. 

CHZM-lones Response Clarification: 

Additional well FZ09GW002 was installed east of F109SB004 and sampled. Data indicate 
that groundwater has not been impacted by the presence of SVOCs or metals in surface 
media. 
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Investigation Report (dated 31 December 1998) 
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SCDHEC Comment 1: 

Soil sample blanks for the following areas contained detectable contaminants: SWMU 4, 
AOC 619, SWMU 36, AOC 620, SWMU 109, AOC 607, AOC 609, AOC 611, AOC 613, AOC 
616, AOC 617, and Grid soil samples. Groundwater blanks contained detectable 
contaminants for the following areas: AOC 619, AOC 620, SWMU 109, AOC 607, AOC 609, 
AOC 613, GEL samples, Location 240, AOC 617, and Grid groundwater samples. These 
detections were noted in the volatile, semivolatile, and metals methods. In accordance with 
the Environmental Protection Agency, Standard Operating Procedures for sample collection, 
trace contaminants in field, trip, equipment, and distilled water blanks may indicate a 
problem with either decontamination procedures and/or cross contamination of samples 
during collection or transport. The RFI report should fully explain the existence of trace 
contaminants in blanks. Please revise the text to include this/these explanation(s). 

EnSafeiNavv Response 1: 

The Project Chemist has reviewed and evaluated the data and compiled the 
findings in the following memo to the Project Team for review and approval. 

Memorandum 

To: Charleston Naval Complex Project Team 

From: Charlie Vernoy, EnSafe 

Subject: Response to Comments on the Draft Zone F and K RFI Reports 

Date: March 31.1999 

Contents of the memorandum not included. Refer to original comment letter. 

SCDHEC Response: 

The presence of tetrachloroethene in the field and method blanks for groundwater samples 
and the Navy's suggestion that cross contamination may have occurred between samples 
for AOC 607 concerns the Department. The Navy should make every effort to prevent cross 
contamination in future samples. Field personnel should review the procedures for sample 
collection and shipment as noted in CVA Final Comprehensive Sampling and Analysis Plan 
dated 30 August 1994 and the EPA Region IV Environmental Compliance Branch Standard 
Operating Procedures and Quality Assurance Manual. 
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The Navy's explanation for the high incident of metals in the field blanks should be 
validated through water quality data from the North Charleston Water System. The data 
report should be submitted w i h  ninety days of receipt of this letter. 

EnSaf e/Navv Response: 

EnSafe will contact the City of North Charleston to inquire if such data is 
available and, if so, obtain a copy for comparison to the metals detected in Zone F 
field blanks. 

CHZM-Tones Response Clarification: 

Datafrom the City for the time period during the described sampling is not availablefor 
comparison. 



SCDHEC (Johnny Tapia) Reply to Comments on The 
Zone F Draft RCRA Facility Investigation Report 

(dated 31 December 1998) Charleston Naval Complex 

SCDHEC Comment 4: 

The second paragraph of page 6.16 needs to be revised for the statements made about the 
use of the highest of background values (upper or lower soil) used as the screening 
alternative to SSLs. The same approach is mentioned for groundwater where the greater of 
shallow or deep background concentrations is used as an screening alternative to the tap 
water RBCs. Using this approach defeats the purpose of collecting two set of samples 
(upper and lower) to determine background reference concentrations and is not a 
conservative screening process. In addition, the same paragraph states that this approach is 
proposed based only on assumptions. The Screening process should continue as previously 
approved. Please revise this paragraph and consider implications throughout h e  report. 

EnSafeINavv Response 4: 

The text will be modified to clarify that only SSLs will be used for the initial fate 
and transport screening. Inorganic SSL exceedances will be compared to 
background concentrations for discussion purposes only. Because the migration 
path, soil-to-groundwater, crosses through both soil intervals, the greater 
background will be used for this comparison. 

As stated in the paragraph in question on page 6.16, the lithology of the surficial 
aquifer in Zone F is complex. Given the uncertainty about the interconnectedness 
of the portions of the aquifer encountered in each well, groundwater results from 
each depth (shallow or deep) will be screened only against background reference 
values from the corresponding depth for the final report. 

SCDHEC Comment 6: 

Page 7.10, "Summary of COPCs" paragraph makes the statement that "If no groundwater 
impacts were identified, the current soil concentrations were considered sufficiently 
protective of the underlying aquifer". The Department does not necessarily agree with this 
statement. Other factors as age of the unit, age of spills, type of contaminants present, 
barriers present (asphalt, concrete, etc.) would influence the presence of contaminants in 
groundwater. Please modlfy this statement and consider this factor when making this 
statement in reference to a specific unit. 

EnSaf e/Navy Response 6: 

The Navy agrees and will revise the text in Section 7. Site specific factors 
potentially affecting the soil-to-groundwater pathway will be identified and 
discussed as appropriate for the site. This information will be added to the fate 
and transportation subsections of Section 10 text. 

CH2M- Jones Response Clarification: 

CH2M-Jones is screening soil parameters for COPCs using the soil screening process as 
agreed upon with SCDHEC. 
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SCDHEC Comment 17: 

The soil at this unit has demonstrated to have elevated levels of BEQs and metals in two 
defined areas. Sediments were sampled at a nearby catch basin (109M003) that also detected 
high levels of constituents exceeding RBCs and background values. There is a probable 
connection between the surface soil and sediments produced by runoff. Additionally, there 
is only one well in relation with this unit that, which according to the GW flowmaps, 
appears not to be properly located to be able to intercept any type of groundwater 
contamination derived from the operations at this unit. Groundwater sampling should be 
re-evaluated at this unit. The catch basin should be considered for cleanup. 

EnSaf e/Navv Response 17: 

The stomwater catch basin received runoff from the SWMU 109 area which is 
completely asphalt paved. The pavement would preclude any site soil from 
impacting the sewer. Since our field investigation, the Environmental 
Detachment Charleston has removed the sediment from the catch basins. 

The highest detections of SVOCs and metals occurred at 109SB004 with elevated 
concentrations at 109SB005. No SVOCs exceeded their SSLs. 

To address this data gap, the Navy has installed and sampled one additional 
shallow well directly downgradient of 109SB004. This well was sampled for 
VOCs, SVOCs, metals, and pesticidesfPCBs. This data should be available in 
early July 1999. Monitoring well 109001 is directly downgradient of 109SB005. 
Although concentrations of arsenic, beryllium, and vanadium in soil were 
elevated, none exceeded their generic SSLs or were detected above tap water RBCs 
or MCLs in well 109001. 

CH2M-Tones Response Clarification: 

Groundwater samples at S WMU 109 do not contain any  COPCs. No further clarification is 
needed. 



SCDHEC (Susan Byrd) Reply to Comments on The 
Zone F Draft RCRA Facility Investigation Report 

(dated 31 December 1998) Charleston Naval Complex 

SCDHEC Comment 1: 

Section 6.2.1, Page 6.11, Line 20 
The text states that the soil-to-groundwater migration pathway was assessed using generic 
SSLs that assume a DAF of 20, rather than site specific SSLs. A vague description was given 
for the justification of the DAF value used; however, a more thorough explanation as to why 
the DAF value of 20 was selected, including site specific parameters, should be discussed in 
t b  section. A table showing the comparative site specific values should be included. 

EnSafeINavv Response 1: 

Because of the number of sites in each zone, fate and transport evaluation consists 
of a conservative, first-look screening followed by a more detailed look at the 
potential problem chemicals identified in the screening. In keeping with the 
preliminary nature of the screening, generic DAFs of 10 or 20 have been used to 
calculate SSLs for protection of groundwater. Normally, a DAF of 20 is used, as 
recommended in the 1996 USEPA Soil Screening Guidance. Where 
hydrogeological conditions indicate that a more conservative value is appropriate, 
a DAF of 10 is used. For example, DAFs of 10 were used for the Naval Annex in 
Zone K because sediments there are almost entirely permeable sand, and for Zone 
1 because groundwater levels are very close to the surface and the horizontal 
gradient is unusually low. Fate and transport evaluation for Zone E was carried 
out differently than for other zones: recognizing that groundwater would not be 
used as drinking water in this industrial area, the focus was on potential threats to 
surface water in the Cooper River. To make up for this less conservative approach 
to groundwater, the DAF was arbitrarily lowered from 20 to 10, although 
hydrogeological conditions would have justified using 20. The decision to use a 
DAF of 20 was not dependant on site specific parameters. The rationale for using 
a DAF of 20 for Zone G is presented in Section 6.3. 

CH2M-Tones Response Clarification: 

As agreed to by the BCT, DAFs of 1 for VOCs and 10 for other parameters have been used for 
initial screening. Site-specific DAFs have been calculatedfor chemicals fhat exceed initial 
SSL screening values. 

SCDHEC Comment 2: 

Section 6.2.1, Pane 6.16, Line 1 
The text state that the greater of the background reference values for surface soil and 
subsurface soil was used as the screening alternatives to SSLs for inorganics. Using the 
highest background reference value does not seem to be a conservative approach for 
background comparison. An explanation should be given to support the statement that the 
higher background value is always relevant. Also, the approach of comparing surface soils 
to subsurface soils is not supported due to the influence to "natural occurring" surface soils 
from the Naval activities such as land covering with dredge materials. To resolve 
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comparing "apples to oranges", compare surface soil background levels solely to surface 
soil samples and subsurface soil background levels to subsurface samples. 

EnSaf elNavy Response 2: 

The text will be modified to clarify that only SSLs will be used for the initial fate 
and transport screening. Because the migrating soil water is exposed to 
background concentrations of soil constituents at each level, the only relevant 
background concentration for fate and transport comparisons is the greater of the 
surface soil or subsurface soil values. The surficial soil (less that 5 feet bgs) 
throughout Zone G is an extremely heterogeneous composite of native soil and 
dredge spoil and other fill materials. It would not be feasible to accurately 
identify, characterize and determine background concentrations for each soil type 
encountered. 

CHZM-Tones Response Clarification: 

As agreed to by the BCT, if background samples were collected in  areas not impacted by Navy 
activities, the range of background values is indicative of concentrations not directly related 
to spec@ site activities. Site data will be compared to the background range to evaluate 
COPCs. 

SCDHEC Comment 3: 

Section 7.3.4, Page - 7.8, Line 22 
The terms "sigruhcantly greater" is vague and should be defined more clearly or deleted 
from the text. 

EnSafelNavy Response 3: 

The adjective "significantly" will be deleted from the revised text. 

SCDHEC Comment 4: 

Section 7.3.9, Page 7.19, Line 16 
The text states that parameters not having RBC values were not included in the CDI 
calculation data. EPA Risk Assessment Guidance for Superfund recommends alternative 
measures when toxicity values are not available. An alternative measure should be 
implemented in order to prevent deleting values from the calculations. 

EnSafeINavy Response 4: 

Parameters that do not have corresponding RBCs due to the lack of approved 
toxicological data were not included in the CDI calculations. For Zone F media, 
only essential nutrients were not included due to a lack of quantitative toxicity 
values. Perhaps SCDHEC andor the CNC Project Team could assist in 
identifying the necessary toxicity values. 
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SCDHEC Comment 5: 

Section 8.0, Pane 8.1, Lines 2-10 
A better justification should be provided for not conducting the Ecological Risk Assessment 
since receptors were identified in the text. The fact that no Zone F AECs were identified in 
earlier investigations could be one rationale. Emphasis should be placed on the size of the 
areas and the unlikeliness that the species identified reside in the areas for prolonged 
periods of time. Further justification as to why the habitat is considered "limited" should be 
provided. 

EnSafeINavy Response 5: 

The text will be modified to more fully justify the decision not to conduct a 
Ecological Risk Assessment based on a lack of AECs in Zone F. 

SCDHEC Comment 6: 

Section 10.1 
It would be very helpful to have a map at the beginning of each SWMU and AOC section 
showing the location of each SWMU or AOC within Zone F. The maps provided in each 
section are larger scale maps of the SWMUs and AOCs which do not show their locations 
within the entire Zone. 

EnSafeINavv Response 6: 

This information is provided as Figure 1-2 in Volume I of the RFI. 

CHZM-Jones Response Clarification: 

A location map will be provided at the beginning of each AOC or SWMU section of 
individual RFI Report Addendum. 
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