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1.0 Introduction 

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

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

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

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

NAVBASE on April 1,1996. 

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

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

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

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

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

and remedia tion 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) 

24 in Zone G of the CNC. This report also contains a Corrective Measures Study (CMS) 

Work Plan for SWMU 24, which will evaluate corrective measure alternatives that are 

proposed for surface soil at the site. Figure 1-1 presents the location of Zone G and SWMU 

24 at the CNC. 

Background 
SWMU 24, the former waste oil reclamation facility for the CNC, consists of tanks 39-A and 

39-D. The facility is located south of Hobson Avenue and east of Wood Street. Included 

within the boundary of SWMU 24 is SWMtT 3, which is a pesticide mixing area. SWMU 3 

was investigated separately from SWMU 24, and the RFI Report Addendum for this site 

will be submitted under separate cover. Figure 1-2 depicts the layout of SWMU 24, which 

includes the location of SWMU 3. 

Tanks 39-A and 39-D operated as settling tanks to which waste oil, which contained water 

and presumably other impurities, was delivered through a pipeline system. The tanks were 

used to separate and store both the water and oil phase liquids. Separated wastewater was 

subsequently discharged to the sanitary sewer system. The waste materials potentially 

associated with site operations include waste oil and petroleum products. SWMU 24 was 

originally investigated under the petroleum program as part of the fuel distribution system 

(FDS) but was transferred to the RCRA program to characterize metals in site groundwater. 
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Most of the area surrounding SWMU 24 is unpaved (vegetative), with a paved area 

primarily between tanks 39-A and 39-D and in the immediate area of Building 249. The 

surface of the secondary containment berms around Tanks 39-A and 39-D and ground 

surface around the tanks are also covered with an old, somewhat degraded asphaltic 

material. Storm and sanitary sewer systems that transverse through SWMU 24 are depicted 

in Figure 1-3. The site is zoned M-1, for future light industrial use. In the future this 

immediate area is expected to remain in industrial and commercial use, similar to the 

current use for the area. 

Purpose of the RFI Report AddendurnlCMS Work Plan 
This RFI Report Addendum contains two RCRA submittals - the WI Report Addendum 

and the CMS Work Plan for SWMU 24. Sections 2.0 through 7.0 of this document address 

topics associated with the RFI Report Addendum. This portion of the submittal provides 

information concerning SWMU 24 and documents the conclusions from the Zone G RFI 

Report, Revision 0 (EnSafe, Inc. [EnSafe], 1998a). In addition, this document addresses 

SCDHEC comments on the RFI Report Addendum, SWMU 24, Zone G, Revision 0 (CH2M- 

Jones, 2002a). Appendix A contains responses to SCDHEC comments on the RFI Report 

Addendum, S WMU 24, Zone G, Revision 0. 

The RFI Report Addendum also provides the results of additional investigations performed 

subsequent to the Zone G RFZ Report, Revision 0 to complete the nature and extent 

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

subsurface soil, and groundwater. This document evaluates these additional data, and 

provides conclusions regarding further RCRA activities at SWMU 24. 

The CMS Work Plan, presented in Section 8.0 of this submittal, evaluates and refines the 

findings for SWMU 24, as presented in the Zone G RFI Report, Revision 0 and subsequent 

investigations, particularly as they relate to the chemicals of concern (COCs) identified at 

SWMU 24. 

Prior to changing the status of any site to no further action @FA) status in the CNC RCRA 

CA permit, the BRAC Cleanup Team (BCT) agreed that the following issues 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 AOC 699, Investigated Storm Sewers at the CNC 

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

SWMW24GRFIRACMSWPREVl DOC 
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Potential linkage to surface water bodies (Zone J) 

Potential contamination associated with oil/water separators (OWSs) 

Relevance or need for land use controls (LUCs) at the site 

Information regarding these issues is provided in Section 6.0 of this submittal. At this time, 

SWMU 24 is not being recommended for NFA. However, the above information is 

presented in this report, as it will eventually be required for the site to be considered for 

NFA in the future. 

Report Organization 
This RFI Report Addendum/CMS Work Plan consists of the following sections, including 

h s  introductory section: 

1.0 Introduction - Presents the purpose of the report and background informa tion relating 

to the RFI Report Addendum/CMS Work Plan. 

2.0 Summary of RFI Conclusions for SWMU 24 - Summarizes the conclusions from the 

original RFI and risk evaluations fox SWMU 24. 

3.0 Interim Measures and USTIAST Removals - Provides information regarding any 

interim measure (IM) or underground storage tank (UST)/aboveground storage tank (AST) 

removal or investigation performed at the site. 

4.0 Summary of Additional Investigations - Summarizes information collected after 

completion of the Zone G RFI Report, Revision 0. 

5.0 COPUCOC Refinement - Provides further evaluation of COPCs based on RFI and 

additional data to assess them as COCs. 

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

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

7.0 Recommendations - Provides recommendations for a CMS at SWMU 24. 

8.0 CMS Work Plan for SWMU 24 -This section presents the CMS Work Plan for SWMU 

24, defines the remedial action objectives (RAOs) and associated media deanup standards 

(MCSs) for the COCs that are identified in Section 5.0. This section also presents the nature 

and extent of COCs for the SWMU 24 area, along with the CMS procedures that will be 

used to evaluate and compare relevant remedial approaches to achieving RAOs and MCSs 

for the COCs. 

9.0 References -Lists the references used in this document. 
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Appendix A contains responses to SCDHEC comments on the RFZ Report Addendum, SWMU 

24, Zone G, Rmision 0 (CHZM-Jones, 2002a). 

Appendix B provides excerpts from the Zone G RFI Report, Revision 0 (EnSafe, 1998a), 

including a summary of detected chemicals in soil and groundwater samples, and various 

figures showing contaminant plume maps. 

Appendix C contains analytical data from the sampling events completed subsequent to the 

Zone G RFI Report, Revision 0. 

Appendix D contains validation reports for the data from sampling subsequent to the Zone 

G RFI Report, Revision 0. 

Appendix E contains the site-specific soil screening level (SSL) and dilution attenuation 

factor (DAF) calculations for methylene chloride. 

Appendix F contains responses to SCDHEC comments for this site from the Zone G RFI 

Report, Revision 0. 

AIl tables and figures appear at the end of their respective sections. 
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2.0 Summary of RFI Conclusions for SWMU 24 

The Zone G RFI Report, Revision 0 (EnSafe, 1998a) presented the results of the soil and 

groundwater investigations, including conclusions concerning site geology and 

hydrogeology, nature and extent of contamination, and risk assessment for SWMU 24. 

Conclusions from the Zone G RFI Report, Revision 0 are summarized as part of thi+ section. 

Site Geology and Hydrogeology 
A detailed description of Zone G geology and hydrogeology are summarized in Section 2 of 

the Zone G RFI wort, Revision 0. The lowermost stratigraphic unit identified in Zone G is 

the Ashley Formation (Ta) member of the Mid-Tertiary age Cooper Group. According to the 

Zone G RFI Report, Revision 0, the Ta was encountered throughout Zone G at elevations 

ranging from -16.6 to 4 9  feet mean sea level (ft msl) and is higher in the eastern portion of 

Zone G than in the western and southern portions. The Ta is a tight, slightly calcareous, 

clayey silt with varying amounts of fine-grained sand which decreases rapidly with depth. 

Overlying the Ta are younger Upper-Tertiary and Quaternary-age stratigraphic units. The 

Quaternary-age sediments range from 25 to 55 feet thick. During the RFI field activities 

three distinct Quaternary-age Litho-stratigraphic units were identified as Quaternary Clay 

(Qc), Quaternary Marsh (Qm), and Quaternary Sand (Qs). The Qc deposits consist of a stiff 

very fine to fine grained sandy and silty clay. The Qc unit was commonly found in the 

uppex 10 to 15 feet of the shallow subsurface. The Qm is a soft, sticky clay, occasionally 

laminated with sand, silt, and shelly lenses. It has a high organic content, low plasticity, and 

a distinctive hydrogen sulfide odor. According to the Zone G RFI Report, Rvvision 0, the Qm 

is approximately 45 feet thick in the southeastern portion of Zone G and decreases to 

approximately 7 feet thick in the western portion. The uppermost unit, Qs, is primarily very 

fine to medium silty sand, well to moderately well sorted and loose. The Qs deposits in 

Zone G range from thin lenses ranging from 0.5 to 1.7 feet thick to thicker lenses of four feet 

thick. 

SWMU 24 groundwater elevations vary seasonally and range widely from 2 to 9 feet below 

land surface (ft bls). As reported in the Zone G RFI  Report, Revision 0, groundwater flow in 

the surficial aquifer is highly variable in gradient and direction. Figure 2-1 presents a 

potentiometric surface map using groundwater elevation data collected on March 28,2002. 
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Surface Soil 
As part of the original RFI field work, four soil sample locations identified as GFDSSH024 

through GFDSSH027 were used to characterize the surface (0 to 1 ft bls) soiI in select 

locations of the fuel distribution pipeline system. The soil sample locations, which are 

depicted in Figure 2-2, were placed adjacent to tanks 39-A and 39-D and the existing 

concrete slab on the southwest portion of the site, identified as 3915. 

The four surface soil samples collected on October 21,1996 were analyzed for total 

petroleum hydrocarbons (TPH) with the results reported as diesel, fuel oil number 6, 

gasoline, jet fuel JP-4 with a carbon range of C6 to C14, kerosene, and naphtha for the 

carbon range of C6 to C12. Surface soil samples collected from GFDSSH024 and 

GFDSSH026 were also analyzed for volatile organic compounds (VOCs), semivolatile 

organic compounds (SVOCs), metals, pesticides, polychlorinated biphenyls (PCBs), and 

cyanide. Table 10.15.4 of the Zone G RFZ Report, Revision 0 presents a summary of the 

concentrations of analytes detected in the four surface soil samples collected during the 

original RFI. A copy of this table is provided in Appendix B. 

Surface soil sample analytical results were compared to their corresponding U.S. 

Environmental Protection Agency (EPA) Region III residential risk-based concentration 

(RBC) (hazard index [HI]=O.l), and the Zone G background reference concentration (BRC) 

for metals. As indicated in the Zone G RFI  Report, Revision 0, the BRCs were calculated using 

twice the mean grid sample concentrations. Surface soil analytical results were not 

compared SSLs in the Zone G RFI Report, Revision 0. 

Benzo[a]anthracene, benzo[a]pyrene, benzoblfluoranthene, and dibenz[a,h]anthxacene, 

detected at concentrations of 2,500 J; 1,700 J; 1,600 J; and 290 J micrograms per kilogram 

(gg/kg) (respectively) in the soil sample collected from GFDSSH026, were the only SVOC 

constituents that were detected at concentrations above their corresponding EPA Region III 

RBC. The EPA Region EI RBC value for benzo(a) pyrene and dibenz(a,h)anthracene is 87 

,ug/kg while the value is 870 pg/kg for benzo(a)anthracene and benzo(b)fluoranthene. The 

calculated benzo(a)pyrene equivalent (BEQ) concentration in the surface soil sample 

collected form GFDSSH026 is 2,501 pg/kg. Figure 10.15.4 in the Zone G RFI Reporf, Revision 

0 presents the soil sample locations with the detected concentrations of BEQs in surface soil. 

A copy of figure 10.15.4 is provided in Appendix B. 

Iron was detected at concentrations of 8,180 and 4,180 milligrams per kilogram (mg/kg) in 

the samples collected from GFDSSH024 and GFDSSH026, respectively. These detected 

concentrations are above the EPA Region III RBC (HI=O.l) value of 2,300 rng/kg. According 



RFI REPORT ADDENDUM 6 CMS WORK PLAN, SWMU 24. ZONE G 
CHARLESTON NAVAL COMPLEX 

REVlSDN 1 
JANUARY 2M)3 

to the Zone G RFI Report, Revision 0, a background concentration for iron was not estabhshed 

because it is considered an essential nutrient. 

Detected concentrations of VOCs were not above their corresponding EPA Region III RBC 

values. PCBs, pesticides, and cyanide were not detected in the two samples above the 

laboratory method detection limits (MDLs) . 

The Zone G WZ Report, Revision 0 identified BEQs as COCs in the surface soil at SWMU 24. 

Subsurface Soil 
During the RFI, subsurface (3 to 5 ft bls) soil samples were not collected from the four 

surface soil sample locations (i.e., GFDSSH024 through GFDSSH027). However, soil 

samples were collected from 10 cone penetrometer testing (CPT) locations at elevations 

representing the depth of the buried fuel distribution pipelines, approximately 4 to 11 ft bls. 

These CPT locations, identified as GFDSSC069, GFDSSC072 through GFDSSC075, and 

GFDSSCOS through GFDSSC089, were advanced at the site from September 30 to October 

2,1996. One sample was collected from each location and analyzed for TPH, and the results 

were reported identically as were the surface soil samples that were analyzed for TPH. 

Samples were collected at 2-foot intervals at various termination depths ranging from 6 to 

11 ft bls. Because of these collection depths, it could not be verified that the samples were 

collected in the vadose zone and thereby representative of unsaturated soil. The soil sample 

locations are provided in Figure 2-2. 

No subsurface soil COPCs were identified at SWMU 24 in the Zone G RFI Report, Revision 0. 

2.4 Groundwater 

2.4.1 Groundwater Screening Results 
Four direct-push technology (DPT) borings were advanced within SWMU 24 to investigate 

potential impacts from the storm sewer, which is identified as Area of Concern (AOC) 699. 

On August 32,1997, one sample was collected from each of the four borings identified as 

LF699GP044 through LF699GP046, and LF699GP048. In addition, one DPT boring was 

advanced within SWMU 24 to investigate potential impacts from the sanitary sewer system, 

which is identified as SWMU 37. On June 12,1997, one sample was collected from 

LF037GP052, the SWMU 37 boring. The five DPT borings are presented in Figure 2-3. 

Section 10, Volume 2 of 12 of the Zone L R F I  Rcport (EnSafe, 1998b) indicates that DPT 

groundwater samples were collected up to a depth of approximately 15 ft bls. 
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Based on information obtained from the sewer line surveys conducted during the Zone L 

investigations, the invert elevations ranged from 6 to 13 f t  bls. Groundwater DPT samples 

were collected at or below the pipe invert elevation. The sample locations were determined 

based on the sampling scheme provided in the Zone L RFI Work Plan (EnSafe, 1995). 

Samples were collected at manhole locations, and approximately every 200 ft along the 

sewer line. 

The information for the sampling effort conducted near the sanitary sewer lines can be 

found in the Zone L RFZ Work Plan and the Zone L WZ Report, Revision 0. 

The five DPT samples were analyzed for VOCs, metals, and cyanide. VOCs and cyanide 

were not detected above MDLs. The Zone G RFI Report, Revision 0 did not provide a 

comparison of detected concentrations from the DPT samples against screening criteria. 

2.4.2 Groundwater Monitoring Results 
During the original RFI field activities, four shallow groundwater monitoring wells 

identified as G024GW001 through G024GW004 were installed at SWMU 24 to characterize 

the nature of potential contaminants in the saturated zone above the Ashley Forma tion 

from operations associated with the waste oil reclamation operations. The locations of these 

we& are shown in Figure 2-3. 

Each shallow monitoring well designed to intersect the groundwater table consists of a 10- 

foot well screen, with the top of the well screen placed at a range of approximately 2 to 5 ft 

bls. Groundwater samples were collected from the four wells during two sampling events 

conducted on April 20-24,1998 and October 28-29, 1998, and analyzed for VOCs, SVOCs, 

and metals. Table 10.15.8 of the Zone G RFI Report, Rmision 0 presents a summary of the 

concentrations of analytes detected in the groundwater samples collected from the four 

monitoring we& during the original RFI. A copy of this table is provided in Appendix B. 

Detected chemicals in the shallow groundwater samples were compared with their 

respective maximum contaminant levels (MCLs), EPA Region I11 tap water RBCs, and Zone 

G BRCs for metals in groundwater. 

VOCs and SVOCs were not detected at concentrations above their corresponding screening 

criteria. Arsenic and iron were the only metals detected at concentrations above their 

screening criteria. Arsenic was detected in the sample collected from G025GW001 during 

the October 1998 sampling event at a concentration of 86.1 micrograms per liter (pg/L) 

which is above its MCL of 50 yg/L. Figure 10.15.5 in the Zone G RFI Report, Revision 0 

depicts the detected concentrations of arsenic in the samples collected from the four shallow 

SWMUOZ4GRFIRACMSWPREVl DOC 2 4  
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monitoring wells. A copy of this figure is presented in Appendix B of this report 

addendum. 

Iron was detected in each sample colIected from the four monitoring wells during the two 

events completed in April and October 1998 at concentrations ranging from 1,460 pg/L 

(G024GW003; October 1998) to 5,770 pg/L (G024GW001; October 1998). These 

concentrations are above the EPA Region III tap water RBC (HI=O.l) of 1,100 pg/L. These 

concentrations were not screened against a background concentration, since according to 

the Zone G RFI Report, Rmision 0, a background concentration for iron was not established 

because it is an essential nutrient. 

The Zone G RFI Report, Revision 0 identified arsenic as a COC in the groundwater at 

SWMU 24. 

Human Health Risk Assessment 
As part of the Zone G RFZ Report, Revision 0, EnSafe conducted a human health risk 

assessment (HHRA) for the single COPC identified in surface soil (i.e., BEQs). Exposure to 

surface soil was evaluated for a future residential receptor scenario and a future site worker 

scenario, using the incidental ingestion and dermal contact exposure routes. 

The incremental lifetime cancer risks (ILCRs) to a future resident (based on the adult and 

child lifetime weighted average) were estimated at a total ILCR of 4E-05, with 3E-05 for 

ingestion and 1E-05 for dermal exposure routes to SWMU 24 surface soils. The ILCRs to a 

future site worker were estimated at a total ILCR of 8E-06, with an ILCR of 3E-06 for 

ingestion and 5E-06 for dermal exposure routes. 

The HHRA identified arsenic as a COPC in the groundwater. Exposure to groundwater was 

evaluated for a future residential receptor scenario and a future site worker scenario using 

shallow groundwater ingestion. No volalile COPC was identified for groundwater and, as a 

result, the inhalation pathway was not considered for SWMU 24. The non-carcinogenic 

hazards were evaluated fox future site residents, where an HI was calculated separately for 

a child receptor and an adult receptor. 

Potential risks from the use of shallow groundwater for potable purposes by a future 

resident exceeds the acceptable risk criteria for combined risks from the ingestion exposure 

pathway, with cumulative risks to a future adult resident estimated at 2E-03, and HI for an 

adult and child residents at 8 and 18, respectively. Similarly, risks from the ingestion 
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exposure pathway to a future worker were estimated at 5E-04 and HI at 3. All of these risk 

values are above the 1 in a million risk level. 

In the Zone G RFI Report, Reuision 0, BEQs were identified as a COC in surface soil and 

arsenic was listed as a COC in the groundwater. Section 5.0 of this report addendum further 

addresses the surface soil and groundwater COCs that were identified in the Zone G RFI 

Report, Revision 0 by evaluating whether they are COCs based on the current CNC project 

criteria. 

2.6 Conclusions and Recommendations 
The Zone G RFI Report, Revision 0 concluded that the primary risk in surface soil was from 

BEQs, and the primary risk in shallow groundwater was from arsenic. The Zone G RFl 

Report, Revision 0 recommended a CMS for these COCs identified at the site. 
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3.0 Interim Measures and USTIAST Removals 

2 There is no documentation supporting the completion of an IM at SWMU 24 as part of the 

3 RCRA CA program. There were no documented uses of a UST or AST within the SWMU 24 

4 boundary, based on a review of the UST program files. In addition, there were no other 
5 UST/AST-related investigations under the SCDHEC UST program. 



Section 4.0 
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4.0 Summary of Additional Investigations 

2 Additional investigations conducted subsequent to the Zone G RFI Report, Revision 0 

3 (EnSafe, 1998a) to characterize the nature and extent of BEQs in surface soil are summarized 

4 in this section. In addition, this section summarizes the two additional groundwater 

5 sampling events that were conducted in 1999. 

4.1 Additional Soil lnvestigations 
According to the Zone G RFI Work Plan Addendum (EnSafe, 2000), four additional surface (0 

to 1 ft  bls) and subsurface soil (3 to 5 ft bls) samples were collected on July 28 and 29,1999 

to h t h e r  evaluate potential soil contamination from the FDS in the areas west, south, and 

southeast of tank 39-A. The soil samples collected from these four locations, identified as 

GFDSSH028 through GFDSSH031, were analyzed for VOCs, SVOCs, pesticides, PCBs, and 

metals. These four soil sample locations are presented in Figure 4 1 .  

As a result of the data obtained from these soil samples, an additional investigation was 

conducted by EnSafe as recommended in the Zone G RFI  Work Plan Addendum (EnSafe, 2000) 

to delineate the extent of BEQs in surface and subsurface soil at SWMU 24. Nine additional 

surface soil and subsurface soil samples were collected in December 1999 and January 2000 

to evaluate the extent of BEQs in surface soil surrounding GFDSSH026, GFDSSH029, and 

GFDSSH030. Soil samples collected from these locations, identified as G024SB001 through 

G024SB007, G024SB009, and G02SB010, were analyzed for SVOCs. In addition, the surface 

and subsurface soil samples collected from G024SB005 through G024SB007 were analyzed 

for metals. The nine soil sample locations are presented in Figure 41. The four soil sample 

locations from the original RFI, identified as GFDSSH024 through GFDSSH027, are also 

presented in Figure 4-1 for reference. 

4.1.1 Surface Soil 
Detected concentrations of contaminants in surface soil samples were compared to their 

corresponding EPA Region 111 residential RBC and the Zone G background range for 

metals. In addition, detected surface soil concentrations were compared to SSLs from the 

EPA Soil Screening Guidance: Technical Background Document (EPA, 1996) with a dilution 

attenuation factor (DAF) of 10. Detected concentrations of VOCs were compared to SSLs 

with a DAF of I. Individual PAH constituents and the total calculated BEQ concentrations 

were compared to their background reference concentrations developed by the CNC BCT as 

SWMU024GRFIRACMSWPREVl DOC 4-1 
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documented in the CH2M-Jones Technical Memorandum: PAHs Background Study, dated 

February 2001 (CH2M-Jones, 2001a). The calculated basewide BEQ reference concentration 

for surface soil is 1,304 pg/kg. 

The SVOCs benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, 

dibenz[ah]anthracene, and indeno[l,2,3-c,d]pyrene were detected in the surface soil 

samples GFDSSH029 and GFDSSH030 above their corresponding EPA Region III residential 

RBC and BEQ background concentration (CH2M-Jones, 2001a). Total BEQ concentrations of 

3,953 and 3,148 pg/kg were calculated using the analytical results from the surface soil 

samples collected from GFDSSH029 and GFDSSH030, respectively. These values are above 

the established BEQ surface soil reference concentration of 1,304 pg/kg. Figure 4 2  depicts 

an areal extent of BEQs in surface soil at SWMU 24. 

The pesticide heptachlor epoxide was detected in the surface soil sample GFDSSH031 at an 

estimated concentration of 0.27 J mg/kg. This concentration is slightly above its EPA 

Region I11 RBC (HI=O.l) of 0.07 mg/kg. 

Total BEQ concentrations in two surface soil samples were above the basewide background 

reference concentration. In addition, the pesticide heptachlor epoxide exceeds its 

corresponding screening criteria in a single surface soil sample; as a result it is considered a 

COPC. The analytical data from the samples collected from the 13 surface soil sample 

locations are provided in Appendix C. Analytes estimated or detected in the surface soil 

samples above the MDLs are summarized in Table 41. Values that exceed screening criteria 

are in bold text and outlined within the table. The data validation reports from the 

additional RFI sampling investigation completed by EnSafe are provided in Appendix D of 

this report addendum. 

4.1.2 Subsurface Soil 
Detected concentrations of contaminants in subsurface soil samples were compared to their 

corresponding SSLs (EPA, 1996) with a DAF of 10 (VOCs with a DAF of 1) and the Zone G 

background range for metals. Individual PAH constituents and total BEQ concentrations 

were compared to their background reference concentrations (CH2M-Jones, 2001a). The 

calculated basewide BEQ reference concentration for subsurface soil is 1,400 pg/kg. 

The SVOCs isophorone and n-nitrosodiphenylamine were the only contaminants detected 

in the 13 subsurface soil samples at concentrations above their corresponding screening 

criteria. Isophorone was detected at concentrations of 0.37 J and 0.7 mg/kg in the 

subsurface soil samples G024SB005 and G024SB007, respectively. These concentrations 

slightly exceed its SSL (DAF=10) of 0.25 mg/kg. 
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N-nitrosodiphenylamine was detected at concentrations of 0.89 and 3.9 J mg/kg in the 

subsurface soil samples G024SB005 and G024SB006, respectively. These concentrations 

exceed its SSL (DAF=10) of 0.5 mg/kg. 

Isophorone and n-nitrosodiphenylamine were detected in subsurface soil at concentrations 

above their corresponding screening criteria and as a result are considered COPCs. The 

analytical data from the samples collected from the 13 subsurface soil sample locations are 

provided in Appendix C. Analytes estimated or detected in the subsurface soil samples 

above the MDLs are summarized in Table 42 .  Values that exceed screening criteria are in 

bold text and outlined within the table. The data validation reports from the additional RFI 

sampling investigation completed by EnSafe are provided in Appendix D. 

Fuel Transfer Pipeline Subsurface Soil Investigation 
Based on SCDHEC comments concerning the lack of soil data in the immediate area of a 

fuel distribution line at SWMU 24, CH2M-Jones agreed to collect four subsurface soil 

samples along a pipeline that once serviced Tanks 39-A, 39-D, and 3915. This pipeline runs 

underground along the north side of the tanks. Figure 43  presents the pipeline and the 

subsurface soil sample locations. A Technical Memorandum, Sampling Plan for Additional 

Subsurface Soil Samplesfium SWMU 24 (CH2M-Jones, 2002b), outlined the proposed 

sampling strategy. 

The four subsurface soil samples, identified as G024SB011 through G024SB014, were 

collected on October 10,2002. Prior to sample collection, CH2M-Jones measured the depth 

to groundwater in site monitoring wells and estimated the approximate depth of the fuel 

transfer pipeline by measuring the pipe elevation from the ground surface in the vault box 

located between Tanks 39-A and 39-D. The groundwater was measured at an elevation 

ranging from 3.5 to 4 ft bls and the pipe inlet elevation was measured at an approximate 

depth of 2 ft bls. Except for the subsurface soil sample, G024SB012, all of the soil samples 

were collected from a depth of 2.5 to 3 ft bls. The subsurface soil sample G024SB012 was 

collected from a depth of 2 to 2.5 ft bls. Thus, these samples were collected in the vadose 

zone and at an elevation at which a fuel release from the pipeline would be detectable. 

The subsurface soil samples were analyzed for VOCs and SVOCs using EPA method 8260 

and 8270C, respectively. SVOC analytical results were compared to their SSLs (DAF=10) 

and detected concentrations of VOCs were compared to SSLs (DAF=l). Individual PAH 

constituents and total BEQ concentrations were compared to their sitewide reference 
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concentrations (CH2M-Jones, 2001a). The calculated basewide BEQ reference concentration 

for subsurface soil is 1,400 /&kg. 

Three VOCs and eight SVOCs were detected in the subsurface soil samples above 

laboratory detection h i t s .  Of these only methylene chloride, detected at a concentration of 

2.1 J pg/kg in subsurface soil sample G024SB012, was greater than its SSL. The estimated 

concentration of 2.1 J pg/kg slightly exceeds the methylene chloride SSL (DAF=l) of 1.2 

pg/kg. Methylene chloride was not detected in any of the four laboratory quality control 

(QC) samples analyzed during the method analysis of the subsurface soil samples (SDG 

Number 68646). 

Since methylene chloride was detected in one of the subsurface soil samples at a 

concentration above its SSL (DAF=I), it is considered a COPC. The analytical data from the 

four subsurface soil samples collected adjacent to the fuel transfer pipeline are provided in 

Appendix C. Analytes estimated or detected in the four subsurface soil samples above the 

laboratory detection limits are summarized in Table 4-3. Values that exceed scxeening 

criteria are in bold text and outlined within the table. The data validation report from the 

October 2002 subsurface soil sampling investigation is provided in Appendix D. 

17 4.3 Additional Groundwater Investigations 
Subsequent to the submittal of the Zone G RFZ Report, Revision 0 (EnSafe, 1998a), the four site 

monitoring wells, G024GW001 through G024GW004, were sampled on January 28-29,1999 

and June 9-10,2999, and analyzed for VOCs, SVOCs, and metals. These sampling events 

including any additional groundwater investigations were not part of the Zone G RFZ Work 

Plan Addendum (EnSafe, 2000). According to the Zone G RFI Work Plan Addendum no data 

gaps in groundwater quality are evident at SWMU 24, and thus no additional monitoring 

wells are recommended. 

Detected groundwater contaminant concentrations were compared to their corresponding 

MCLs, or for those chemicals that have no MCL, the EPA Region III tap water RBC 

(HI=O.l). In addition, metals were compared to their corresponding Zone G background 

range of concentration. 

VOCs were not detected above the MDLs in any of the samples collected during the two 

events. Detected concentrations of SVOCs were not above their corresponding EPA Region 

111 tap water RBC (HI=O.l). MCLs do not exist fox the five SVOCs detected in the various 

groundwater samples. Antimony detected at a concentration of 14.4 J pg/L in the sample 

collected from G024GW002 during the June 1999 sampling event was the only metal that 
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exceeded its corresponding MCL, EPA Region III tap water RBC, and Zone G background 

range. Arsenic was detected in the samples collected from G024GW001 at concentrations of 

74.8 and 67.2 @g/L during the January and June 1999 sampling events, respectively. These 

concentration exceed the MCL of 50 pg/L but are within the Zone G background range of 8 

Because the single detected concentration of antimony exceeds its screening criteria it is 

considered a COPC in groundwater. The analytical data from the groundwater samples 

collected during the January and June 1999 sampling events are provided in Appendix C. 

Analytes estimated or detected in the groundwater samples above the MDLs are 

summarized in Table 44.  Values that exceed screening criteria are in bold text and outhed 

within the table. The data validation reports from the additional groundwater sampling 

events completed by EnSafe are provided in Appendix D. 

Summary of COPCs Identified 
Analytes detected or estimated in groundwater were not considered COPCs if the 

concentrations were less than their corresponding MCLs, or for those chemicals that have 

no MCL, the EPA Region 111 tap water RBC (HI=O.l). In addition, metals were compared to 

their corresponding Zone G background range to evaluate if a constituent was considered a 

COPC. 

Analytes estimated or detected in soil samples were not considered COPCs if the 

concentrations were less than their corresponding EPA Region JII residential RBC for 

surface soil samples and less than their corresponding SSL (DAF=lO) (SSL with a DAF=l for 

VOCs) for subsurface soil samples. The Zone G background ranges for metals were also 

used as additional screening criteria when idenhfying COPCs in surface and subsurface 

soil. In addition for surface and subsurface soil, the seven individual PAH constituents used 

in calculating total BEQs (including the total calculated BEQ concentration itself) were not 

considered COPCs if the concentrations were less than their corresponding background 

reference concentrations (CH2M-Jones, 200121). 

4.4.1 SurFace Soil 
The new COPC identified in the surface soil samples collected as part of the additional 

investigations conducted subsequent to the Zone G RFI Report, Revision 0 is the pesticide 

heptachlor epoxide. During the additional RFI sampling investigation, five PAH 

constituents (i-e., benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, 

dibenz[a,h]anthracene, and indeno[l,2,3-c,d]pyrene) were detected at concentrations above 
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their corresponding screening criteria. These PAH concentrations contributed to calculated 

BEQs above the base-wide background reference concentration. BEQs were identified in the 

Zone G RFI Report, Revision 0 as COCs in the surface soil at SWMU 24. 

4.4.2 Subsurface Soil 
During the additional RFI sampling investigation isophorone, n-nitrosodiphenylamine, and 

methylene chloride were detected in subsurface soil at concentrations above their 

corresponding screening criteria; as a result they are considered COPCs. Subsurface soil 

COPCs were not identified in the Zone G RFI Report, Revision 0. 

4.4.3 Groundwater 
Antimony was the only new groundwater COPC identified as a result of the additional 

groundwater sampling investigations since it was detected in one sample above its 

corresponding MCL, EPA Region IU tap water RBC, and Zone G background range. Arsenic 

was detected above its MCL during the original R H  sampling investigation, and was 

therefore identified as a COC in the Zone G R F I  Report, Revision 0. 
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TABLE 4-1 
Analytes Detected in Surface Soil, RFI Addendum Investigation 
RFI Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

EPA Region Ill Zone G 
Residential Background 

Sample Concentration RBC SSL Concentration 
Analyte Location (mgkg) Qualifier (HI=0.1) (DAF=~ o ) ~  (or ~ a n g e ) ~  

Acetone GFDSSH028 

Ethylbenzene GFDSSHO28 

Acenaphthene G024SB006 

GFDSSHO29 

Acenaphthylene G024SB004 

Anthracene GFDSSH029 

G024SB006 

GFDSSHO3O 

BEQs 
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TABLE 4-1 
Analytes Detected in Surface Soil, RFI Addendum Investigation 
RFI Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

EPA Region Ill Zone G 
Residential Background 

Sample Concentration RBC SSL Concentration 
Analyte Location (mglkg) Qualifier (Hl=O.l) (DAF=10)' (or ~ a n ~ e ) ~  
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TABLE 4-1 
Analytes Detected in Surface Soil, RFI Addendum Investigation 
RFI Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

EPA Region Ill Zone G 
Residential Background 

Sample Concentration RBC SSL Concentration 
Analyte Location (mg/kg) Qualifier (HI=0.1) (DAF=I O)a (or ~ a n g e ) ~  

Benzoic Acid G024S8002 

Bis(2-eihylhexyl) GFDSSH028 
Phthalate 
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TABLE 4-1 
Analytes Detected in Surface Soil, RFI Addendum Investigation 
RFI Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

EPA Region Ill Zone G 
Residential Background 

Sample Concentration RBC SSL Concentration 
Analyte Location (mglkg) Qualifier (Hk0.1) (DAF=I 0)' (or I3angelb 

-. .. 

Chrysene G024SB007 0.2 

Di-n-butyl Phthalate G024SB010 0.023 

GO2458004 0.029 

Dibenzofuran G024SB006 0.29 

Dimethyl Phthalate G024SB009 0.44 

Fluoranthene GFDSSH030 4.2 
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f ABLE 4-1 
Anawes Detected in Surface Soil, RFI Addendum Investigation 
RFI Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

EPA Region Ill Zone G 
Residential Background 

Sample Concentration RBC SSL Concentration 
Analyte Location (mglkg) Qualifier (Hk0.1) (DAF=l O)* (or ~ a n ~ e ) ~  

Fluoranthene G024SB003 0.1 1 

G024S3010 0.057 

GFDSSH031 0.099 

G024SB004 0.16 

G024SB009 0.088 

Fluorene GFDSSH030 0.19 

GFDSSH028 0.95 

GFDSSHO29 0.13 

Naphthalene GFDSSH028 3.6 

Phenanthrene G024SB010 0.021 

GFDSSH028 1.8 

GO2458002 0.026 

GFDSSH029 3 

G024SB004 0.13 

G024SB006 1.1 

G024SB009 0.038 
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TABLE 4-1 
Analytes Detected in Surface Soil, RFI Addendum Investigation 
RFI Repod Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

EPA Region Ill Zone G 
Residential Background 

Sample Concentration RBC SSL Concentration 
Analyte Location (mgkg) Qualifier (HI=0.1) (DAF=I 0)' (or ~ a n ~ e ) ~  

Phenanthrene 

Pyrene 

Alpha-chlordane 

Endrin Aldehyde 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

p,p'-DDD 

p,p'-DDT 

Aluminum 
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TABLE 4-1 
Analytes Detected in Surface Soil, RFI Addendum Investigation 
RFl Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

EPA Region Ill Zone G 
Residential Background 

Sample Concentration RBC SSL Concentration 
Analyte Location (rngkg) Qualifier (Hk0.1) (DAF=~ o ) ~  (or F?angelb 

Aluminum GFDSSH028 

GFDSSH031 

G024SB006 

GFDSSHO29 

GFDSSHO3O 

Antimony G024S8007 

G024SB006 

G024SB005 

Arsenic 

Barium 

Beryllium GFDSSH030 

GFDSSHO28 

GFDSSH029 

GFDSSH031 

Cadmium GFDSSH028 

GFDSSH030 
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TABLE 4-1 
Analytes Detected in Surface Soil, RFI Addendum Investigation 
RFl Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

EPA Region 111 Zone G 
Residential Background 

Sample Concentration RBC SSL Concentration 
Anafyte Location (mg/kg) Qualifier (Hk0.1)  (DAF=~ 0)' (or ~ a n ~ e ) ~  

Chromium, Total GFDSSH030 

GFDSSH029 

GFDSSH031 

QFDSSHO28 

G024SB007 

G024SB005 

G024SB006 

Cobalt 

Copper 
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TABLE 4-1 
Analytes Detected in Surface Soil, RFI Addendum Investigation 
HFl Report Addendum and CMS Work Plan, SWMU24, Zone G, Charleston Naval Complex 

EPA Region Ill Zone G 
Residential Background 

Sample Concentration RBC SSL Concentration 
Analyte Location (mglkg) Qualifier (Hk0.1) (DAF=l O)a (or ~ a n ~ e ) ~  

Lead GFDSSH031 

GFDSSHO28 

G024SB005 

G024SB006 

GFDSSHOSO 

G024SB007 

GFDSSH029 

Manganese GFDSSH029 

GFDSSH028 

G024SB007 

GFDSSH030 

G024SB006 

GFDSSHOBI 

G024SB005 

Mercury GO2458007 

GFDSSH031 

GFDSSHO28 

G024SB006 

GFDSSH030 

GFDSSH029 

Nickel 
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TABLE 4-1 
Anawes Detected in Surface Soil, RFI Addendum Investigation 
RFl Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

EPA Region Ill Zone G 
Residential Background 

Sample Concentration RBC SSL Concentration 
Analyte Location (mglkg) Qualifier (HI=0.1) (DAF=lOIa (or 

Selenium GFDSSH029 

GO2458007 

G024SB005 

G024SB006 

Vanadium G024SB007 

GFDSSH029 

G024SB006 

GFDSSHO31 

GFDSSH028 

G024SB005 

GFDSSH030 

Zinc 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 

a Generic soil to groundwater soil screening level (SSL) with a dilution attenuation factor (DAF)=tO except for 
volatile organic compounds (VOCs) wbich were screened using SSL (DAF=l). SSLs were obtained from Appendix 
I of the Charleston Naval Complex Project Team Notebook and Instrvctions, Revision 1A (CH2M-Jones. 
December 2001d). 

Except as noted by footnote "d", the Zone G Background Ranges of Concentrations were obtained from 
Appendix J of the Charleston Naval Complex Project Team Notebook and Instructions - Charleston Naval 
Complex, Environmental Restoration Project, Revision 1A (CH2M-Jones, December 2001d). 

The conservative U.S. Environmental Protection Agency (EPA) Region HI  residential risk-based concentration 
(RBC) (Hazard Index [HI]=0.1) of 23 milligrams per kilogram (mgtkg) for Chromium VI was used as the screening 
criteria for Chromium, Total. 

Base-wide polycyclic aromatic hydrocarbon (PAH) background concentrations were obtained from the Technical 
Memorandum: PAHs Background Study (CH2M-Jones, February 2001 a). 

A screening level of 400 mg/kg has been set for lead based on Revised Interim Soil Lead Guidance for CERClA 
Sites and RCRA Corrective Actton Facilities (EPA, 1994). 

= Indicates that the anatyte is detected at the concentration shown. 

HI Hazard Index 



RFI REPORT ADDENDUM h CMS WORK PLAN, SWMU 24, ZONE G 
CHARLESTON NAVAL COMPLEX 

REYLSION 1 
JANUARY 2003 

TABLE dl 
Analytes Detected in Surface Soil, RFI Addendum Investigation 
RF/ Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

EPA Region Ill Zone G 
Residential Background 

Sample Conoentration RBC SSL Concentration 
Analyte Location (mglkg) Qualifier (HIdl.1) (DAF=~o)= (or ~ a n g e ) ~  

J Indicates an estimated value. A "J' qualifier may signify that the concentration is below the POL, or that 
the 'J' has been applied as a result of the data validation. 

mgkg milligrams per kilogram 

NA Screening criteria not available for the referenced compound. 
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TABLE 4-2 
Analytes Detected in Subsurface Soil, RFI Addendum Investigation 
RFl Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

Zone G 
Sample Concentration Background 

Analyte Location (mglkg) Qualifier SSLa Concentration (or ~ a n g e ) ~  

Acetone 

Carbon Disulfide 

l,4-Dichlorobenzene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

BEQs 

Benzo[a]Anthracene 

SWMW24GRFIRACMSWPREVl DOC 
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TABLE 4-2 
Analytes Detected in Subsurface Soil, RFI Addendum Investigation 
RFI Reporf Addendum and CMS Work Plan, SWMU24, Zone G, Charleston Naval Complex 

- - -  - 

Zone G 
Sample Concentration Background 

Analyte Location (mglkg) Qualifier SSL* Concentration (or ~ a n g e ) ~  

Benzo[g,h,i]Perylene 

Benzo[k)Fluoranthene 

Benzoic Acid 

Bis(2-ethylhexyl) 
Phthalate 

Chrysene 

Di-n-butyl Phthalate 

Oibenz[a,h]anthracene 
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TABLE 4-2 
Analytes Detected in Subsurface Soil, RFI Addendum Investigation 
RFI Report Addendum and CMS Work Phn, SWMU 24, Zone G, Charleston Naval Complex 

Zone G 
Sample Concentration Background 

Analyte Location (mglkg) Qualifier SSLa Concentration (or I?angelb 

Pyrene 

Alpha-chlordane 

Gamma-chlordane 

Heptachtor 

Heptachlor Epoxide 

p,p'-DDD 

Aluminum 

Antimony 

Arsenic 

Arsenic 

SMU024GRFIRACMSWPREVI DOC 
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TABLE 4-2 
Analytes Detected in Subsurface Soil, RFI Addendum Investigation 
RFI Reporf Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

Zone G 
Sample Concentration Background 

Analyte Location (mgkg) Qualifier SSLa Concentration (or ~ a n g e ) ~  

Barium 

Beryllium GFDSSH031 

GFDSSH030 

GFDSSH029 

GFDSSH028 

Chromium, Total GFDSSH031 

GFDSSHOP8 

G024SB005 

GFDSSH029 

G024SB006 

GFDSSH030 

G024S BOO7 

Cobalt 

Copper 
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TABLE 4-2 
Analytes Detected in Subsurface Soil, RFI Addendum Investigation 
RFI Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

Zone G 
Sample Concentration Background 

Analyte Location (mgkg)  Qualifier SSta Concentration (or ~ a n g e ) ~  

GFDSSH029 2.4 J 

Iron 

Lead 

Manganese GFDSSH030 22 - - N A 

GFDSSH031 18.8 - - 

Mercury GFDSSH030 0.04 J 1 0.05 - 0.37 

G024SB007 0.06 - - 

G024SB005 0.04 - - 
Mercury GFDSSH029 0.06 - - 1 0.05 - 0.37 
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TABLE 4-2 
Anatytes Detected in Subsurface Soil, RFI Addendum Investigation 
RFI Report Addendum and CMS Work Plan, SWMU24, Zone G, Charleston Naval Complex 

Zone G 
Sample Concentration Background 

Analyte Location (mgkg)  Qualifier SSLa Concentration (or ~ a n g e ) ~  

Nickel GFDSSH030 

GFDSSH029 

G024SB005 

GFDSSH028 

G024SB006 

G024SB007 

GFDSSH031 

Selenium GFDSSH031 

G024SB005 

G024SB007 

G024SB006 

GFDSSH028 

Thallium GFDSSH031 

Vanadium GFDSSHO29 

GFDSSHO28 

G024SB007 

G024SB006 

G024SB005 

GFDSSH031 

GFDSSH030 

Zinc GFDSSHO3l 

G024SB007 

GFDSSH028 

GFDSSH030 

GFDSSH029 

G024SB006 

Zinc G024SB005 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 
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TABLE 4-2 
Analytes Detected in Subsurface Soil, RFI Addendum Investigation 
RFI Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

Zone G 
Sample Concentration Background 

Analyte Location (mgkg) Qualifier SSLa Concentration (or 

a Generic soil to groundwater soil screening level (SSL) with a dilution attenuation factor (DAF)=IO except for 
volatile organic compounds (VOCs) which were screened using SSL (DAF=1). SSLs were obtained from 
Appendix I of the Charleston Naval Complex Project Team Notebook and lnstrvcfions, Revision 1 A (CH2M- 
Jones, December 2001d). 

Except as noted by footnote "c', the Zone G Background Ranges of Concentrations were obtained from 
Appendix J of the Charleston Naval Complex Projed Team Notebook and Instructions, Revision I A  (CH2M- 
Jones, December 200 t d). 

Base-wide PAH background concentrations were obtained from the Technical Memorandum: PAHs 
Background Study (CHZMJones, February 2001 a). 

A screening level of 400 mglkg has been set for lead based on Revised Interim Soil Lead Guidance for 
CERCLA Sites and RCRA Corrective Action Facilities (EPA, 1994). 

= Indicates that the analyte is detected at the concentration shown. 

HI Hazard Index 

J lndicates an estimated value. A "Jm qualifier may signify that the concentration is below the PQL, or that 
the "J' has been applied as a result of the data validation. 

mglkg milligrams per kilogram 

NA Screening criteria not available for the referenced compound. 
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TABLE 4-3 
Analytes Detected in Subsurface Soil, Fuel Transfer Pipeline Investigation 
RFl Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

Sample Concentration Date BEQ Reference 
Analyte Location (~s/kg) Qualifier Collected SSLa concentrationb 

Volatile Organic Compounds 

Methylene Chloride G024SB012 

Ethylbenzene G024SB013 93 J 1 011 5/02 700 N A 

Semivolatile Organic Compounds 

BEQs 

BenzotalFyrene 

Chrysene 

Anthracene 

Fluoranthene 

Naphthalene 

2-Methylnaphthalene 

Phenanthrene 

Pyrene 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 
a Generic soil-to-groundwater soil screening level (SSL) with a DAF=10 used, except for VOCs which were 
screened using SSL (DAF=l). SSLs were obtained from Table A-1 of the €PA Soil Screening Guidance: 
Technical Background Document (1996). If no SSL was available in this document, the SSL from the EPA Region 
It1 RBC table was used as a screening criterion. 
b Basewide PAH background concentrations were obtained from the Background PAHs Study Report: Ttwhnical 
lnfomation for Development of Background BEQ Values (CH2M-Jones, February 2001). 

= lndicates that the analyte is detected at the concentration shown. 
J lndicates an estimated value. A 'J' qualifier may signify that the concentration is below the PQL, or that the 

'J' has been applied as a result of the data validation. 
p@g micrograms per kilogram 

NA Screening criteria not available for the referenced compound. 
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TABLE 4 4  
Analytes Detected in Groundwater, RFI Addendum Investigation 
RFl Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charjeston Naval Complex 

EPA Region Ill Zone G 
Tap Water Background 

Sample Date Concentration RBC Concentration 
Analyte Location Collected (CIg/L) Qualifier MCL (HI=0.1) (or Range)= 

Benzoic Acid G024GW004 

G024GW003 

G024GW001 

G024GW002 

G024GW004 

Benzyl Alcohol G024GW004 

Bis(2-ethylhexyl) G024GW004 
Phthalate 

G024GW 003 

G024GW001 

Di-n-butyl G024GW003 
Phthalate 

Aluminum G024GW004 

G024GW003 

G024GW 001 

G024GWO02 

Antimony G024GW002 

G024GW004 

G024G W 002 

G024G W 001 

Arsenic G024GW003 

G024GW001 

G024GW004 

G024GW002 

G024GW 002 

G024GW 003 
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TABLE 64 
Analytes Detected in Groundwater, RFI Addendum investigation 
RFI Report Addendum and CMS Work Plan, SWMU 24, Zone G,  Chaceston Naval Comp/ex 

EPA Region Ill Zone G 
Tap Water Background 

Sample Date Concentration RBC Concentration 
Analyte Location Collected (pg/L) Qualifier MCL (HI=0.1) (or Range)' 

Arsenic G024GW001 

Barium G024GW001 

G024GW003 

G024GW004 

G024GW002 

G024GW004 

G024GW002 

G024GW003 

G024GW001 

Chromium, Total G024GW001 

Cobalt G024GW001 

G024GW002 

Copper G024GW001 

Lead G024G W 00 1 

Manganese G024GW 004 

G024GW001 

G024GW003 

G024GW002 

G024GW004 
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f ABLE 4-4 
Anawes Detected in Groundwater, RFI Addendum Investigation 
RFl Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

EPA Region Ill Zone G 
Tap Water Background 

Sample Date Concentration RBC Concentration 
Analyte Location Collected (p@) Qualifier MCL (HI=O.l ) (or Range)' 

Manganese G024GW003 

G024GW001 

G024GW002 

Nickel G024G W 002 

G024GW001 

Selenium G024GW004 

G024GW003 

Vanadium G024GW004 

G024GW003 

G024GW001 

Zinc G024GW002 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 

a The Zone G Background Ranges of Concentrations were obtained from Appendix J of the Charleston Naval Complex 
Project Team Notebook and Instructions, Revision 1A (CHZMJones, December 2001d). 

The conservative EPA Region HI Tap Water RBC (HI=0.1) of 11 micrograms per kilogram bog) for Chromium VI 
was used as the screening criteria for Chromium, Total. 

= Indicates that the analyte is detected at the concentration shown. 

HI Hazard Index 

J lndicates an estimated value. A "J" qualifier may signify that the concentration is below the PQL, or that the "J" 
has been applied as a result of the data validation. 

pglL micrograms per liter 
NA Screening criteria not available for the referenced compound. 
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5.0 COPCICOC Refinement 

2 CH2M-Jones evaluated the initial data collected during the origkial RFI as presented in the 

3 Zone G RFI  Report, Revision 0 (EnSafe, 1998a), along with the additional investigation data, 

4 to consistently idenhfy all COPCs. These COPCs were further evaluated to determine 

5 whether any of these chemicals meets the criteria for being considered a COC on the basis 

6 of current EPA and SCDHEC risk management criteria. Results from these findings are 

7 presented in this section. 

5.1 Surface Soil 
BEQs were the only surface soil COCs identified in the Zone G RFI Report, Revision 0. The 

COPCs in surface soil identified as a result of the additional RFI sampling investigations 

conducted at S W U  24 are the pesticide heptachlor epoxide and BEQs. During the 

additional RFI sampling investigation, five PAH constituents (benzo[a]anthracene, 

benzo[a]pyrene, benzo[b]fluoranthene, dibenz[a,h]anthracene, and indeno[l,2,3-c,d]pyrene) 

were detected at concentrations that exceeded their corresponding screening criteria. PAHs 

are evaluated as BEQs to determine if they meet the criteria for being considered COCs. 

5.1.1 Heptachlor Epoxide 
The pesticide heptachIor epoxide was detected in the surface soil sample GFDSSH031 at an 

estimated concentration of 0.27 J mg/kg. This concentration is slightly above its EPA 

Regon I11 residential RBC (HI=O.I) of 0.07 mg/kg, but below the industrial RBC of 0.63 

mg/kg. This detected concentration is below its SSL (DAF=10) of 0.35 mg/kg. It was not 

detected in any of the five remaining surface soil samples collected at the site and analyzed 

for pesticides. Heptachlor epoxide was detected at an estimated concentration of 0.029 J 

mg/kg in the subsurface soil (3 to 5 ft bls) collected at the same location (GFDSSH031). This 

concentration is one order of magnitude less than the SSL of 0.35 mg/kg. Table 5-1 presents 

the analytical results for heptachlor epoxide in surface soil at SWMU 24. 

Using both the heptachlor epoxide detected concentrations and non-detects at half the 

method detection limits (MDLs), a 95-percent Upper Confidence Limit (UCL95) calculation 

indicated that data are log-normally distributed; however the log normal UCL9s calculation 

defaulted to the maximum detected value, due to high variability in distribution and low 

frequency of detection. Therefore, a UCL95 value was not considered. The sitewide average 

value estimated using half the MDLs for non-detects is 0.046 mg/kg; with an average of 
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0.0462 mg/kg when using non-detects at the reported MDLs. This average value is lower 

than the screening criteria (i.e., EPA Region In residential RBC and the SSL). 

Additionally, heptachlor epoxide is an organo-chlorine pesticide used for general facility 

maintenance across the base, and was detected in one of the Zove G grid samples, and in 22 

of the 200 grid samples collected across the CNC at concentrations ranging from 0.0002 to 

0.03 mg/kg. The analytical results from these grid samples is presented in Table 5-2. The 

one detection of heptachlor epoxide in surface soil is likely from past facility maintenance 

applications. SWMU 3, located within the SWMU 24 boundary, is currently being 

investigated for pesticides, however, the drivers for the proposed actions are mainly 

DDT/DDD/DDE. Heptaddor and heptachlor epoxide were not found at SWMU 3 at 

concentrations indicative that a release of these chemicals has occurred. Out of 19 surface 

soil samples analyzed for heptachlor during the RFI at S W  3, it was only detected in 

two samples, at concentrations of 0.52 and 0.21 mg/kg. Heptachlor epoxide was not 

detected in RFI soil samples collected at SWMU 3 above its EPA Region 111 residential RBC 

or SSL. 

The detection of heptachlor epoxide in 11 percent of the grid samples supports the fact that 

pesticide use was not limited to SWMU 24, but rather was used throughout the CNC. 

Because heptachlor epoxide was used in pesticides throughout the CNC and does not 

appear to be related to previous operations involving the waste oil reclamation facility at 

tanks 39-A and 39-D, because it was only detected in one of the six surface soil samples 

collected and analyzed for pesticides, and because the site average concentration is below 

the screening criteria, heptachlor epoxide is not considered a COC in surface soil at  

SWMU 24. 

5.1.2 Total BEQs 
A total of 15 surface soil samples were collected at SWMU 24 and analyzed for PAHs. 

Thirteen of the 15 samples had detected concentrations of individual constituents of PAHs. 

Table 5-3 presents the summary statistics for PAHs in the surface soil at S W  24. 

Calculated BEQ concentrations in the 15 samples ranged from 107.5 to 3,952.7 &kg, when 

non-detects are included at half the MDLs. The analytical results for BEQs in surface soil are 

presented in Table 5-4. Figure 4 2  depicts BEQs in surface soil at SWMU 24. 

Twelve of the 15 surface soil samples have calculated concentrations less that 455 pg/kg, 

which is well below the basewide reference concentration of 1,304 pg/kg. Calculated BEQ 

concentrations in three surface soil samples (i.e., GFDSSH026, GFDSSH029, GFDSSHO30) 

are above 2,500 pg/kg and are north-northwest 'and south-southwest of tank 39-A. At least 

SWMU024GRFfRACMSWPREVl DOC $2 
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parts of the berm and the bermed area surrounding tanks 39-A and 39-D are covered with 

an old, degraded asphalt-type material. It is likely that these areas were covered with 

material containing asphalt, which could account for the sporadic detections of BE@ in the 

soil samples. h addition, the presence of this surface material provides the rationale 

supporting the fact that BEQs were not detected in subsurface soil samples at elevated 

concentrations in the same location as the three surface soil samples with BEQ 

concentrations greater than 2,500 pg/kg. As a result, it is likely that BEQs are associated 

with the asphalt material used in covering the berm areas, and are not likely from waste 

oils. 

Consistent with decisions made at other sites at the CNC where BEQs above the sitewide 

reference concentration have been detected in surface soil, BEQs are retained as a surface 

soil COC for the unrestricted and industrial land use scenarios. 

Detected concentrations of BEQs in subsurface soil samples collected at SWMU 24 were not 

above their respective screening criteria. As a result, BEQs are not considered COCs in the 

subsurface soil at SMWU 24. 

Subsurface Soi I 
During the additional RFI sampling investigation, isophorone and n-nitrosodiphenylarnine 

were detected in subsurface soil at concentrations above their corresponding screening 

criteria, and as a result are considered COPCs. In addition, during the subsurface soil 

investigation in the irnmedia te area of the fuel transfer pipeline, methylene chloride was 

detected in one sample above its SSL (DAF=l). These chemicals will be further evaluated to 

determine if they meet the criteria for being considered a COC. 

No subsurface soil COPCs were identified for SWMU 24 in the Zone G RFI Report, Revision 0. 

5.2.1 Isophorone 
During the additional RFI sampling investigation completed by EnSafe, isophorone was 

detected at concentrations of 0.37 J and 0.7 mg/kg in the subsurface soil samples collected 

from sample locations G024SB005 and G024SB007, respectively. These concentrations are 

slightly above its corresponding SSL (DAF=10) of 0.25 mg/kg and its sitewide average 

concentration of 0.26 mg/kg when non-detects are used at half the MDLs. The MDLs 

ranged from 0.38 U to 0.64 U mg/ kg. The sitewide mean concentration is approximately 

equal to the SSL. 
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Isophorone was not detected above the MI)& in any other subsurface soil, surface soil, or 

groundwater sample collected during the original and subsequent additional RFI sampling 

events. Isophorone results from the 13 subsurface soil samples collected during the original 

and additional RFI sampling investigations are provided in Table 5-5. Isophorone is a 

colorless-to-pale yellow liquid used as a solvent for resins, lacquers, fats and oils, and as an 

intermediate in making pesticides and herbicides. The use of isophorone does not appear to 

be consistent with the previous site activities associated with waste oil reclamation. Due to 

its low frequency of detection (i.e., two out of 13 samples), the fact that the detected 

concentrations are the same order of magnitude as its SSL (DAF=10), and because it was not 

detected in site groundwater, isophorone is not considered a COC in subsurface soil at 

SWMU 24. 

5.2.2 N-Nitrosodiphenylamine 
During the additional RFI sampling investigations, n-nitrosodiphenylamine was detected at 

concentrations of 0.89 and 3.9 J mg/kg in the subsurface soil samples G024SBOOS and 

G024S8006, respectively. These concentrations exceed its SSL (DAF=lO) of 0.5 mg/kg. The 

site-wide average (mean) subsurface soil concentration of N-nitrosodiphenylamine is 

calculated as 0.55 mg/kg when non-detects are used at half the MDLs, which is 

approximately equal to its SSL. N-nitrosodiphenylarnine was not detected above the MDLs 

in any other subsurface soil or groundwater sample collected during the original and 

subsequent additional RFI sampling events. N-nitrosodiphenylamine was detected in the 

surface soil sample G024SB006 at a concentration of 0.64 J mg/kg which is below its EPA 

Region I11 RBC (HI=O.l) of 130 mg/kg. As a result, n-nitrosodiphenylamine was not 

considered a COPC in surface soil. N-nitrosodiphenylamine results from the 13 subsurface 

soil samples collected during the original and additional RFI sampling investigations are 

provided in Table 5-6. Because n-nitrosodiphenylamine was detected in only one surface 

soil and two subsurface soil samples, this chemical is not consistently present throughout 

the site. In addition, n-nitrosodiphenylamine was not detected above the MDLs in any of 

the groundwater samples collected from the site. 

N-nitrosodiphenylarnine is an orange-brown or yellow solid, and is used in the production 

of rubber products or in the production of other chemicals. N-nitrosodiphenylamine 

adsorbs to soil and breaks down in the subsurface within a few weeks. N- 

nitrosodiphenylamine is also very soluble. If it were present in sigruficant amounts, it 

would likely have migrated to groundwater. Given its low frequency of detection (i-e., two 

out of 13 subsurface soil samples), its absence in groundwater, its high potential for 

attenuation within a short period of tune, and because the detected concentrations are not a 
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direct exposure concern (the detected surface and subsurface soil concentrations are two to 

three orders of magnitude less than the EPA Region III residential RBC), n- 

nitrosodiphenylamine is not considered a COC in subsurface soil at SWMU 24. 

5.2.3 Methylene Chloride 
Methylene chloride was detected at a concentration of 2.1 J pg/kg in subsurface soil sample 

G024SB012 collected during the pipeline investigation. This estimated concentration slightly 

exceeds the methylene chloride SSL (DAF=l) of 1.2 pg/kg. The sitewide average (mean) 

subsurface soil concentration of methylene chloride is caldated as 99.8 pg/kg when non- 

detects are used at half the laboratory detection limits. However, three of the four 

subsurface soil samples collected during the fuel transfer pipeline investigation completed 

in October 2002 had laboratory detection limits ranging from 476 U pg/kg to 599 U pg/kg. 

Even without using these three values at half their laboratory detection limits the site 

average was calculated at 2.82 pg/kg, which is greater than the estimated concentration 

detected in subsurface soil sample GO24SB012. None of the seven non-detected subsurface 

soil samples with a value of half their laboratory detection limit are less than the estimated 

concentration detected in subsurface soil sample G024SB012. Methylene chloride results 

from the eight subsurface soil samples collected during the original RFI and fuel transfer 

pipeline sampling investigations are provided in Table 5-7. 

A site-specific SSL was calculated for methylene chloride to evaluate if the vadose zone soil 

(i.e., subsurface soil) concentrations present a continuing leaching threat to the site 

groundwater. This site-specific SSL was calculated by CH2M-Jones in accordance with the 

Technical Memorandum Applicafion of Soil-Screening Levels (SSLs) a t  Charlesfon Naval 

Complex (CH2M-Jones, 2001b), and using site- and zone-specific information as presented in 

Appendix E of this report. A site-specific SSL of 7.1 pg/kg for unpaved surfaces with a site- 

specific DAF of 4.21 was calculated for methylene chloride. The method and results of the 

site-specific SSL calculation are provided in Appendix E. 

Methylene chloride was not detected in any other site surface soil, subsurface soil, or 

groundwater sample collected from the site. Because of its infrequent detection in 

subsurface soil samples, and given that the single detected concentration is less than its site- 

specific SSL, methylene chloride is not considered a leaching threat to site groundwater. As 

a resdt, methylene chloride is not considered a COC in subsurface soil at SWMU 24. 
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Groundwater 
Arsenic was identified in the Zone G RFI Report, Revision 0 as a COC in groundwater. 

Antimony was identified as a COPC as a result of the additional RFI sampling events 

conducted in January and June 1999. Groundwater contaminant concentrations were 

compared to their corresponding MCLs, or for those chemicals that have no MCL, the EPA 

Region III tap water RBC. In addition, detected concentrations of metals were compared to 

their corresponding Zone G background reference range of concentrations. Arsenic and 

antimony are further evaluated to determine if  they meet the criteria for being considered 

cocs .  

5.3.1 Arsenic 
Arsenic was identified in the Zone G RFI Report, Revision 0 as a COC in groundwater. 

Arsenic is present at elevated concentrations (i.e., above the current MCL of 50 pg/L) in 

many wells at the CNC. As documented in the Technical Memorandum An Overview of 

Arsenic Geochemistry, Terminal Electron Accepting Processes in Groundwater Systems, and 

Implicationsfor the CNC Hydrogeologic Environment (CH2M-Jones, 2001c), elevated iron and 

manganese concentrations in shallow groundwater suggest that iron and manganese 

reduction are significant Terminal Electron Accepting Processes (TEAP) at the CNC. The 

presence of elevated iron (i.e., average concentration of 3,003 pg/L) and manganese (i.e., 

average concentration of 121 pg/L) in shallow groundwater at SWMU 24 indicates 

conditions are favorable for iron and manganese reduction and that such reduction is 

occurring. Table 5-8 presents the results of arsenic, iron, and manganese in the 16 

groundwater samples collected during the four original and additional RFI sampling 

events. The elevated concentrations of arsenic coupled with elevated concentrations of iron 

and manganese in the samples collected from G024GW001 support the theory regarding the 

geochemical reduction processes that are occurring at the site. 

These reduction processes allow the natural release of arsenic from soil into the 

groundwater, even in the absence of a discrete arsenic "source area," or release from 

regulated or waste handling/disposal activities. Elevated dissolved iron or manganese 

concentrations in site wells, and a lack of an arsenic source area in soil at the site, would 

present conditions favorable to concluding that elevated arsenic concentrations in 

groundwater are due to natural processes (CH2M-Jones, 2001~). Arsenic concentrations in 

soil samples collected from SWMU 24 do not exceed screening criteria. 

Because the detected arsenic concentrations are within the Zone G background range, 

similar elevated arsenic levels are present in other background wells elsewhere within 
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CNC, its absence in soil above screening criteria indicative of an identifiable source,, and 

since eIevated concentrations of iron and manganese present in site groundwater indicate 

iron and manganese reduction is likely occurring, it is likely that arsenic is occurring due to 

geochemical processes. Based on these considerations, arsenic is not considered a COC in 

groundwater at SWMU 24. 

5.3.2 Antimony 
Antimony was detected at a concentration of 14.4 J pg/L in the sample collected from 

G024GW002 during the June 1999 sampling event. This detected concentration exceeded its 

corresponding MCL of 6 pg/L, and Zone G background range of 3 to 6 pg/L. Antimony did 

not exceed the EPA Region 111 tap water RBC (HI=1.0) of 15 pg/L. Antimony was detected 

in three other samples collected during the additional RFI sampling events at 

concentrations less than 3.5 pg/L, and was not detected above MDLs in the samples 

collected during the original RFI sampling events. Table 5-9 presents the results of 

antimony in the groundwater samples collected during the four RFI sampling events. It is 

unlikely that the presence of antimony in groundwater can be linked to the waste oil 

reclamation operations at SWMU 24 because of its absence in soil above screening criteria, 

which is indicative of a potential source. Given its low frequency of detection (i.e., one out 

of 16 groundwater samples) above its MCL, and because its presence in groundwater is not 

related to historic site operations, antimony is not considered a COC in groundwater at 

SWMU 24. 

SWMW4GRFIRACMSWPREVl DOC 
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TABLE 5-2 
Heptachlor Epoxide in CNC Grid Surface Soil 
RFI Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

Concentration 
Zone Analyte Location (msn<g) Qualifier 

A Heptachlor Epoxide AGDASBOOI 

AGDASB002 

AGDASB003 

AGDASB005 

AGDASBOOG 

AGDASB007 

AGDASB008 

AGDASBOO9 

AGDASBOI 0 

AGDASBOl 1 

AGDASBOI 2 

AGDASB013 

AGDASB014 

B Heptachlor Epoxide BGDBSBOOI 

BGDBSBOOP 

BGDBSB003 

BGDBSB004 

BGDBSBOO5 

BGDBSBOOG 

BGDBSB007 

BGDBSBOOB 

BGDBSBOO9 

BGDBSB010 

BGDBSBOl 1 

BGDBSBOI 2 

BGDBSBOI 3 

BGDBSBOI 4 

BGDBSBO15 

CGDCSB001 

C Heptachlor Epoxide CGDCSB002 

CGDCSBOO3 



RFI REPORT ADDENDUM h CMS WORK PMN, SWMU 24, ZONE G 
CHARLESTON NAVAL COMPLEX 

FINISION 1 
JANUARY 2003 

TABLE 5-2 
Heptachlor Epoxide in CNC Grid Surface Soil 
RFI Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

Concentration 
Zone Analyte Location (mgtk9) Qualifier 

C Heptachlor Epoxide CGDCSB004 

CGDCSBOOS 

CGDCSBOOG 

CGDCSB007 

CGDCSB008 

CGDCSBOOS 

CGDCSB038 

CGDCSBO39 

CGDCSBO40 

CGDCSB045 

CGDCSB046 

CGDCSBM7 

CGDCSB048 

D Heptachlor Epoxide DGDDSB002 

DGDDSB003 

DGDDSB005 

DGDDSBOOG 

E Hepkchlor Epoxide EGDESBOOl 

EGDESB002 

EGDESB003 

EGDESB004 

EGDESBOOS 

EGDESBOOG 

EGDESB007 

EGDESB008 

EGDESBOOS 

FGDESBOOS 

EGDESBOlO 

EGDESBOl 1 

EGDESB012 

EGDESB013 

SWMWGRFIRACMSWPREVI DOC 
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TABLE 5-2 
Heptachlor Epoxide in CNC Grid Surface Soil 
RFl Reporf Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

Concentration 
Zone Anatyte Location (msn<!3) Qualifier 

E Heptachlor Epoxide EGDESBOl4 

EGDESBOI 5 

EGDESBOI 6 

EGDESB017 

EGDESBOI 8 

EGDESBOI 9 

EGDESB020 

EGDESBOZI 

EGDESB022 

EGDESB023 

EGDESB024 

EGDESB025 

F Heptachlor Epoxide FGDFSBOOI 

FGDFSB002 

FGDFSB003 

FGDFSB004 

FGDFSB005 

G Heptachlor Epoxide GGDGSBOOI 

GGDGSB002 

GGDGSBOOB 

GGDGSB004 

GGDGSBOOS 

GGDGSBOO6 

GGDGSB007 

GGDGSBOOS 

GGDGSBOOS 

H Heptachior Epoxide HGDHSBOOI 

HGDHSB002 

HGDHSB003 

HGDHSBOO4 

HGDHSB005 
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TABLE 5-2 
Heptachlor Epoxide in CNC Grid Surface Soil 
RFI Report Addendum and CMS Work Plan, SWMU24, Zone G, Charleston Naval Complex 

Concentration 
Zone Analyte Location (mwg) Qualifier 

H Heptachlor Epoxide HGDHSBOOG 

HGDHSB007 

HGDHSBOOB 

HGDHSBOOS 

HGDHSBOI 0 

HGDHSBOI 1 

HGDHSB012 

HGDHSBOI 3 

HGDHSB014 

HGDHSB015 

HGDHSBOI 6 

HGDHSBOI 7 

HGDHSBOlS 

HGDHSBOf 9 

HGDHSB020 

HGDHSB021 

HGDHSB022 

HGDHSBO23 

HGDHSB024 

HGDHSBO25 

HGDHSB026 

HGDHSB027 

HGDHSB028 

HGDHSBO29 

HGDHSBOSO 

HGDHSB031 

HGDHSB032 

HGDHSB033 

HGDHSB034 

HGDHSB035 

HGDHSB036 
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TABLE 52 
Heptachlor Epoxide in CNC Grid Surface Soil 
RFl Repori Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

Concentration 
Zone Analyte Location ( W l k g )  Qualifier 

H Heptachlor Epoxide HGDHSB037 

HGDHSB038 

HGDHSB039 

HGDHSB040 

HGDHSB041 

HGOHSB042 

HGDHSB043 

HGDHSB044 

HGDHSBO45 

HGDHSBO46 

HGDHSB047 

HGDHSB048 

HGDHSB049 

HGDHSB050 

HGDHSB051 

HGDHSB052 

HGOHSB053 

HGDHSBOM 

HGDHSBO55 

HGDHSBO56 

HGDHSB057 

HGDHSBO58 

HGDHSBO59 

HQDHSBOGO 

HGDHSBo61 

HGDHSB062 

HGDHSB063 

HGDHSBO64 

HGDHSB065 

HGDHSB066 

HGDHSB067 
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TABLE 5-2 
Heptachlor Epoxide in CNC Grid Surface Soil 
RFI Report Addendum and CMS Work Plan, SWMU24, Zone G, Charleston Naval Complex 

Concentration 
Zone Analyte Location (mdkg) Qualifier 

H Heptachlor Epoxide HGDHSB068 

HGDHSB069 

HGDHSB070 

HGDHSB071 

HGDHSB072 

HGDHSB073 

HGDHSB074 

HGDHSB075 

HGDHSBO76 

HGDHSB077 

HGDHSB078 

HGDHSB079 

HGDHSB080 

HGDHSB08t 

HGDHSB082 

HGDHSBO83 

HGDHSB084 

HGDHSB085 

HGDHSB086 

HGDHSBO87 

HGDHSB088 

HGDHSBO89 

HGDHSBOSO 

HGDHSBO9i 

HGDHSB092 

HGDHSB093 

HGDHSB104 

HGDHSBI 05 

HGDHSB107 

HGDHSW04D 

I Heptachlor Epoxide IGDlSB002 
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TABLE 5-2 
Heptachlor Epoxide in CNC Grid Surface Soil 
RFI Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

Concentration 
Zone Analyte Location (mi lm)  Qualifier 

lGDISB005 0.001 5 U 

IGDISBOI 1 0.001 2 U 

IGDISBOI 6 0.0012 U 

IGDISB018 0.001 2 U 

EPA Region Ill residential RBC (HI=0.1) for heptachlor epoxide is 0.07 mgkg. 

= lndicates that the analyte is detected at the concentration shown. 

Indicates an estimated value. A 'J" qualifer may signify that the concentration is below 
the PQL, or that the 'J" has been applied as a result of the data validation. 

mg/kg milligrams per kilogram 

U lndicates contaminant not detected above laboratory detection limit. 

SWMU024GRflRACMSWPREVt DOC 
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TABLE 53 
Summary Statististics for PAHs in Surface Soil 
RFl Report Addendum and CMS Work Plan, SWMU 24, Zone G, Chadeston Naval Complex 

Range of 
Concentrations Mean UCLgs 

No. of Samples No. of Detects @slkg) (!@kg) W k g )  Basis 

pg/kg micrograms per kilogram 

U C k  95-percent Upper Confidence Limit 

SWMW4GRFlRACMSWPREVl DOC 
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TABLE 5-4 
BEQs in Surface Soil 
RFl Report Addendum and CMS Work Plan, SWMU 24, Zone C, Charleston Naval Complex 

Concentration 
Analyte Sample Location (mgkg) Qualifier 

BEQs GFDSSH024 0.26 

GFDSSHO26 

G024SB001 0.39 

GO2456002 0.23 

G024SB003 0.31 

G024SB004 0.17 

G024SB005 0.42 

G024SB006 0.45 

G024SB007 0.44 

G024SB009 0.1 1 

G024SB010 0.25 

GFDSSHO28 0.23 

GFDSSH029 

GFDSSH030 

GFDSSH031 0.29 

Concentrations in bold and outlined texl exceed the appropriate screening criteria. 
Basewide PAH background concentration for surface soil is 1.304 mglkg as outlined in 
the Technical Memorandum: PAHs Background Study (CH2M-Jones, February 2001). 

= Indicates that the analyte is detected a1 the concentration shown. 
HI Hazard Index 

mgkg Milligrams per kilogram 
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TABLE 5-5 
lsophorone in Subsurface Soil 
RFI Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

Concentration 
Analyte Sample Location (msn<Ll) Quatifier 
. - -. . - - - . 

lsophorone G024SB001 0.38 U 

GFDSSH031 0.38 U 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 

Generic soil to groundwater soil screening level (SSL) with a DAF=10 is 0.25 mglkg. 
SSL was obtained from the Soil Screening Guidance: Technical Background 
Docum8nt (EPA, 1996). 

Average isophorone concentration in subsurface soil samples IS 0.26 mglkg when 
non-detects are included at half the MDL. 

= lndicates that the analyte is detected at the concentration shown. 

J lndicates an estimated value. A 'J" qualifier may signify that the 
concentration is below the PQL, or that the 'J' has been applied as a result 
of the data validation. 

mglkg milligrams per kilogram 

U lndicates anawe not detected above laboratory detection limit. 
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TABLE 5 6  
N-Nitrosodiphenylamine in Subsurface Soil 
RFI Report Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

Concentration 
Analyte Sample Location (mgikg) Qualifier 

N-Nitrosodiphenylamine G024SB001 0.38 U 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 

Generic soil to groundwater soil screening level (SSL) with a DAF=10 is 0.5 mglkg. 
SSL was obtained from the Soil Screening Guidance: Technical Background 
Document (EPA, 1996). 

Average n-nitrosodiphenylamine concentration in subsurface soil samples is 0.55 
mgfkg when non-detects are included at half the MDL. 

= lndicates that the analyte is detected at the concentration shown. 

J lndicates an estimated value. A *JU qualifer may signify that the 
concentration is below the PQL, or that the 'Jm has been applied as a 
result of the data validation. 

mglkg milligrams per kilogram 

U lndicates analyte not detected above laboratory detection limit. 
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TABLE 5-7 
Methylene Chloride in Subsurface S ~ i l  
RFI Repart Addendum and CMS Work Plan, SWMU 24, Zone G, Chadeston Naval Complex 

Concentration 
Anafyte Sample Location (W/kg) Qualifier 

Methylene Chloride GFDSSHO28 7.0 U 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 

Generic soil to groundwater soil screening level (SSL) with a DAF=1 is 1.2 pg/kg. 
SSL was obtained from the Soil Screening Guidance: Technical Background 
Document (EPA, 1 996). 

Average rnethylene chloride concentration in subsurface soil samples is 99.8 pg/kg 
when non-detects are included at half the MDL. 

J Indicates an estimated value. A 'J" qualifier may signify that the 
concentration is below the PQL, or that the 'J' has been applied as a 
result of the data validation. 

pgkg micrograms per kilogram 

U Indicates analyte not detected above laboratory detection limit. 
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6.0 Summary of Information Related to Site 
Closeout Issues 

6 .  RFI Status 
The Zone G R F I  Report, Revision 0 (EnSafe, 1998a) presented the results of initial 

investigations at SWh4U 24. This RFI Report Addendum presents the results of subsequent 

investigations at the site. Responses to SCDHEC comments on the Zone G RFI Report, 

Revision 0 (EnSafe, 1998a) are provided in Appendix F. Based on an evaluation of the data 

collected during the original and subsequent investigations, the RFI is considered to be 

complete. 

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 

quarttitation limit. 

Arsenic was identified in the Zone G RFZ Report, Revision 0 as a COC in groundwater due to 

the exceedance of its MCL (50 pg/L) in several groundwater samples. Based on a review of 

the site data as discussed in Section 5.0 of this RFI Report Addendum, arsenic is not 

considered a COC for the site. 

Antimony was detected at a concentration of 14.4 J pg/L in the sample collected from 

G024GW002 during the June 1999 sampling event exceeded its corresponding MCL (i.e., 6 

pg/L) and Zone G background range (i-e., 3 to 6 pg/L). The RFI data indicate the soil-to- 

groundwater pathway is not sigruficant at SWMU 24 and there was no elevated antimony 

identified in site soils. The presence of antimony is sporadic and not related to any source 

area. As a result, further groundwater investigation for antimony is not warranted. 
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6.3 Potential Linkage to SWMU 37, Investigated Sanitary 
Sewers at the CNC 

None of the groundwater data collected at the site from the monitoring wells or Geoprobe 

samples indicate that groundwater impacts have occurred. Therefore, there is no reason to 

believe that a contamination Linkage exists between this site and the investigated portion of 

the sanitary sewer (SWMU 37). Further evaluation of this issue is not warranted. 

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 sanitary sewer and storm sewer. 

None of the groundwater data collected at site indicate that groundwater impacts have 

occurred. Therefore, there is no reason to suspect that a contamination linkage exists 

between the site and the investigated portion of the storm sewers (AOC 699). Further 

evaluation of this issue is not warranted. 

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

The nearest investigated railroad line is located across the street on the east side of Hobson 

Avenue approximately 48 feet northeast from the SWMU 24 boundary and approximately 

150 feet from the nearest site tank (Tank 39-D). Due to the location of the nearest railroad, 

and given that there are no known railroad activities that can be linked to the waste oil 

reclamation operations at SWMU 24, further evaluation of this issue is not warranted. 

6.6 Potential Migration Pathways to Surface Water Bodies at 
the CNC 

The nearest named surface water body is the Cooper River, which is located approximately 

1,110 feet northeast from the SWMU 24 boundary. Two potential migration pathways from 

a site to surface water are overland flow via stormwater runoff and subsurface flow via 

groundwater . 

SWMU024GRFIRACMSWPREVl DOC 
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No surface soil or groundwater COCs were identified at SWMU 24. There do not appear to 

be any surface water migration pathways of concern at this site; therefore, further 

evaluation of this issue is not warranted. 

6.7 Potential Contamination in OilMlater 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 UST process. 

Neither the RFA nor the Zone G RF1 Report, Revision 0 refer to the presence or possible 

presence of an OWS at SWMU 24. In addition, there is no reference made to an OWS at this 

facility in the Oil Water Separator Data report (Navy, 2000). Further evaluation of this issue 

is not warranted. 

6.8 Land Use Controls (LUCs) 
This site is zoned M-1, for light industrial use, and will likely be designated for non- 

residential use. Based on the presence of BEQs as a surface soil COC, some LUCs may be 

applied to &us site restricting the site to industrial type uses and limiting potential for direct 

contact with soil (i.e., deed restrictions/ engineering controls) are not required. The 

evaluation and applicability of LUCs will be completed as part of the CM!3 phase. 

SWMUM4GRFIRACMSWPREVl DOC 
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7.0 Recommendations 

Tanks 39-A and 39-D operated as settiing tanks where waste oil, containing water and 

presumably other impurities, was delivered via a pipeline system. The tanks were used to 

separate and store both the water and oil phase liquids. Separated wastewater was 

subsequently discharged to the sanitary sewer system. SWrvlLT 24 was originally 

investigated under the petroleum program as part of the FDS but was transferred to the 

RCRA program to characterize metals in site groundwater. 

Surface soils, subsurface soils, and the shallow portion of the surficial aquifer at SWMU 24 

were investigated during the period from October 1996 to October 1998. Included in this 

investigation were portions of the sanitary sewer (SWMU 37) and the storm sewer (AOC 

699) that transverses through the SWMU 24 boundary. The findings and conclusions from 

the original RFI, which detailed the sampling investigations conducted through October 

1998, are provided in Zone G IiFI Report, Rmkion 0 (EnSafe, 1998a). Additional WI sampling 

investigations completed subsequent to October 1998 are summarized in this RFI Report 

Addendum. 

PAH constituents identified as BEQs were identified in the Zone G RFI  w o r t ,  Revision 0 as 

surface soil COCs, with greater concentrations detected in two surface soil samples 

collected during the additional RFI sampling investigations. Heptachlor epoxide was 

identified as a COPC as a result of the additional RF3 sampling investigations. 

Based on an evaluation of the data in Section 5.0 of this report, BEQs were retained as COCs 

in surface soil for the unrestricted and industrial land use scenarios. The detected BEQs may 

be associated with asphalt cover material applied to the berm areas in and around tanks 39- 

A and 39-D. BEQs in subsurface soil are low with concentrations below the background 

reference concentration. Heptachlor epoxide was not identified as a COC in surface soil 

since it does not appear to be related to site operations. It was o d y  detected in one of the six 

surface soil samples collected and analyzed for pesticides, and it has been detected in 

background samples across the base, suggesting that it is present due to typical pesticide 

applications in the past. 

No subsurface soil COCs were identified in the Zone G RFI Report, Revision 0. New COPCs 

identdied as a result of the additional RFI sampling investigations, including the 

investigation adjacent to the pipeline, included isophorone, n-nitrosodiphenylamine, and 

methylene chloride. However, these three chemicals were not considered to be COCs in 
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subsurface soil due to their low frequency of detection, their average concentrations are 

near or below SSLs, and the fact that they were not detected in any of the groundwater 

samples above the MDLs. 

Arsenic was identified as a COC in groundwater in the Zone G RFI Report, Revision 0. 

Antimony was identified as a new COPC as a result of the additional RFI sampling events 

conducted from the existing SWMU 24 monitoring wells. However, arsenic and antimony 

are not considered COCs in groundwater at SMrMU 24. Detected arsenic concentrations are 

within the Zone G background range, and elevated concentrations of iron and manganese 

present in site groundwater indicate that natural geochemical processes may be releasing 

arsenic from soil to groundwater. Antimony was detected in only one of 16 groundwater 

samples collected during the original and additional RFI sampling investigations above its 

MCL, and its presence in groundwater does not appear related to historic site operations- 

In the Zone G RFI  Report, Revision 0, SWMU 24 was recommended for a CMS. Because BEQs 

were identified as COCs in surface soil based on the evaluation process presented in Section 

5.0 of this report, SWMU 24 is recommended for a CMS, and a CMS Work Plan is included 

in Section 8.0 of this report. 
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8.0 CMS Work Plan for SWMU 24 

BEQs were identified as COCs in surface soil for the unrestricted and industrial land use 

scenarios at SWMU 24. The site is currently not occupied, but because the majority of the 

site surface is unpaved, there is a potential for exposure to occur if site conditions change. 

Therefore, a CMS should be conducted to evaluate potential corrective measures and 

identify an appropriate remedy for the site. A focused CMS Work Plan is presented in this 

section. MCSs are identified for COCs and potential remedies that should be evaluated are 

also presented. 

8.1 Remedial Action Objectives 
RAOs are medium-specific goals that the remedial actions are designed to accomplish to 

protect human health and the environment by preventing or reducing exposures under 

current and future land use conditions. The RAOs identified for the surface soil at SWMU 

24 are being selected to prevent ingestion and direct/dennal contact with surface soil 

containing COCs at unacceptable levels. No remedial actions are required for subsurface 

soil or groundwater at SWMU 24. 

8.2 Remedial Goal Options and Media Cleanup Standards 
Throughout the process of remediating a hazardous waste site, a risk manager uses a 

progression of increasingly acceptable site-specific media levels in considering remedial 

alternatives. Under the RCRA program, remedial goal options (RGOs) and MCSs are 

developed at the end of the risk assessment in the RFI/Remedial Investigation (RI) 

programs, before completion of the CMS. 

RGOs can be based on a variety of criteria, such as specific incremental lifetime cancer risk 

(ILCR) levels (e.g., 1E-04,lE-05, or IE-06), HI Ievek (e.g., 0.1,1.0,3.0), or site background 

concentrations. For a particular RGO, specific MCSs can be determined as target 

concentration values. Achieving these MCSs is accepted as demonstrating that RGOs and 

RAOs have been achieved. Achieving these goals should promote the protection of human 

health and the environment, while achieving compliance with applicable state and federal 

standards. 

The exposure medium of concern for SWMU 24 is surface soil impacted by BEQs. Because 

SWMU 24 is located within a developed industria~/commercia1 area of the CNC and there 



RFI REPORT ADDENDUM a CMS WORK PLAN. SWMU 24, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION I 
JANUARY XX)3 

are no surface water bodies in the immediate vicinity of the site, ecological exposures were 

not considered applicable for evaluation. 

The general vicinity around SWMU 24 within Zone G has elevated concentrations of BEQs, 

making it unsuitable for future unrestricted (i.e., residential) and industrial land uses. For 

BEQs, the target MCS for surface soil should be the sitewide reference concentration of 

1,304 pg/kg, which was developed by the BCT. An MCS will be met if the site statistical 

estimates of concentrations are similar to the background statistical estimates. Other 

potential RGOs, such as the 1E-06 ILCR, were considered but regarded as not applicable 

because the sitewide reference concenhation for BEQs is sigruficantly greater than this 

value. 

8.3 Potential Remedies to Evaluate 
Because of the small impacted area of BEQs in surface soil at this site and given the 

relatively small volume of impacted surface soil, the list of practicable remedial alternatives 

for this site is limited. The two presumptive remedies that will be evaluated as part of the 

CMS include: 

Soil excavation and offsite disposal, and 

Land use controls (LUCs) 

8.4 Focused CMS Approach 
The focused CMS will consist of the following tasks that will be performed in the order 

presented below: 

1. The corrective measure alternatives described above will be screened using several 

criteria and decision factors. 

2. A preferred corrective measure alternative will be selected. 

3. The CMS and preferred corrective measure alternative will be documented in the CMS 

report. 

8.5 Approach to Evaluating Corrective Measure Alternatives 
According to the RCRA permit issued by SCDHEC (SCDHEC, 1998), the alternatives will be 

evaluated with the following five standards: 

1. Protect human health and the environment. 
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1 2. Attain MCSs, which will generally be the RGOs. 

2 3. Control the source of releases to minimize future releases that may pose a threat to 

3 human health and the environment. 

4 4. Comply with applicable standards for the management of wastes generated by remedial 

5 activities. 

6 5. Other factors include (a) long-term reliability and effectiveness; (b) reduction in toxicity, 

7 mobility, or volume of wastes; (c) short-term effectiveness; (d) implementability; and 

8 (e) cost. 

9 Each of the five criteria is defined in more detail below: 

10 1. Protect human health and the environment. The alternatives will be evaluated on the 

11 basis of their ability to protect human health and the environment. The ability of an 

12 alternative to achieve this criterion may or may not be independent of its ability to 

13 achieve the other four standards. For example, an alternative may be protective of 

14 human health, but may not be able to attain the MCSs if the MCSs are not directly tied 

15 to protecting human health. 

16 2. Attain media cleanup standards (i.e., RGOs). The alternatives will be evaluated on the 

17 basis of their ability to achieve the RGOs defined in this CMS Work Plan. Another 

18 aspect of this criterion is the timeframe to achieve the RGOs. Estimates of the timeframe 

19 for the alternatives to achieve RGOs will be provided. 

20 3. Control the source of releases. This criterion deals with the control of releases of 

21 contamination from the source (the area in which the contamination originated). 

22 4. Comply with applicable standards for management of wastes. This criterion deals 

23 with the management of wastes derived from implementing the alternatives, for 

24 example, treatment or disposal of excavated material. The soil removal alternative will 

25 be designed to comply with all applicable standards for management of remediation 

26 wastes. Consequently, this criterion will not be explicitly included in the detailed 

27 evaluation presented in the CMS but will be part of a work plan specific to the removal 

28 action should a removal action become the chosen alternative. 

29 5. Other factors. Five other factors are to be considered if an alternative is found to meet 

30 the four criteria described above. These other factors are as follows: 

31 a. Long-term reliability and effectiveness 
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The two alternatives will be evaluated on the basis of their reliability, and the 

potential impact shodd the chosen altemative fail. In other words, a qualitative 

assessment will be made as to the chance of the alternative's failure and the 

consequences of that failure. 

b. Reduction in the toxicity, mobility, or volume of wastes 

Alternatives with technologies that reduce the toxicity, mobility, or volume of the 

contamination will be generally favored over those that do not. Consequently, a 

qualitative assessment of this factor will be performed for each alternative. 

c. Short-term effectiveness 

Alternatives wiil be evaluated on the basis of the risk they create during the 

implementation of the remedy. Factors that may be considered include fire, 

explosion, and exposure of workers to hazardous substances. 

d. Implementability 

The alternatives will be evaluated for their implementability by considering any 

difficulties associated with conducting the alternatives (such as the construction 

disturbances they may create), operation of the alternatives, and the availability of 

equipment and resources to implement the technologies comprising the alternatives. 

e. Cost 

A net present value of each altemative will be developed. These cost estimates will 

be used for the relative evaluation of the alternatives, not to bid or budget the work. 

The estimates will be based on information available at the time of the CMS and on a 

conceptual design of the altemative. They will be "order-of-magnitude" estimates 

with a generally expected accuracy of -30 percent to +50 percent for the scope of 

action described for each alternative. The estimates will be categorized into capital 

costs and operations and maintenance costs for each alternative. 

In addition to the criteria described above, the alternatives will be evaluated for their ability 

to achieve all CH2M-Jones and Navy contractual obligations, 

CMS Report 
A CMS Report will be prepared to present the identification, development, and evaluation 

of potential corrective measures for SWMU 24. A proposed outline of the report, as shown 

in Table 8-1, provides an example of the report format and content. 

SWMUO24GRFIRACMSWPRNI DOC 
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TABLE 8-1 
Outline of CMS Report for SWMU 24, Zone G 
RFl Repori Addendum and CMS Work Plan, SWMU 24, Zone G, Charleston Naval Complex 

Section No. Section Title 

1.0 Introduction 

1.1 Corrective Measures Study Purpose and Scope 

1.2 Background Information 

1.2. 1 Facility Description 

1.2.2 Site History 

1.2.3 Site Hydrogeology 

1.2.4 Nature and Extent of Contamination 

1.2.5 Summary of Risk Assessment 

Report Organization 

RAOs, Proposed MCSs, and Alternative Evaluation Criteria 

Remedial Action Objectives 

Remedial Goal Options and Proposed Media Cleanup Standards 

Evaluation Criteria 

Protect Human Health and the Environment 

Attain MCSs 

Control the Source of Releases 

Comply with Applicable Standards for Management of Wastes 

Other Factors 

3.0 Description of Candidate Corrective Measure Alternatives 

3.1 Evaluation Approach 

3.2 Description of Alternatives 

4.0 Detailed Analysis of Alternatives 

4.1 Analysis of Alternativesa 

4.1.1 Soil Excavation and Offsite Dispmal 

4.1.2 Land Use Controls 

4.2 Comparative Analysis of Alternatives 

5.0 Recommended Corrective Measure Alternative 

6.0 References 

Appendix A Corrective Measure Alternative Cost ~st imates~ 

List of Tables 

List of Figures 
" Additional alternatives will be analyzed as found necessary. 

Additional appendices wiil be added, if necessary. 
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Draft Responses to SCDHEC Comments on the 
Zone G RFI Report Addendum, Revision 0 for SWMU 24 

Charleston Naval Complex 
North Charleston, SC 

GIL RENNHACK COMMENTS 

SCDHEC Comment 1: 

1.  A schematic drawing be provided of the piping/distribution system (below 
grade/surface) extending from facility 3915, tank 39-A, and tank 39-D. Information 
of this system will be helpful to correlate the sampling with possibIe leakage from 
the pipeline within SWMU 24. 

CH2M Jones Response 1 : 

A figure showing the piping layout extendirzg between Facility 3915 and Tanks 39-A and 
D was preziously provided to SCDHEC as part of the Zone G RFI Work Plan 
Addendum (WPA), dated January 17,2000, prepared by the Nay,EnSafe team. A copy 
ofthisfigure can be provided. It should be noted thaf neither ofthe SCDHEC reviewers 
of the RFI WPA (Susan Peterson/Mike Datzielsen) commented that inadequate satnples 
had been collected along the pipeline. 

SCDHEC Comment 2: 

2. The western/southwestern portion of SWMU 24 has a limited number of samples in 
the approximate area of concrete pad (tank) 3915. The Department requires a more 
complete investigation. A single sampIe is inadequate to fully characterize nature 
and extent of contamination. 

CHZM Jones Response 2: 

The prm'ous SCDHEC team members who rwiewed and commented on the Zone G RFI 
Report, Rpvision 0, which discusses SWLI  24/ pmwolded no comments regarding sampling 
&ficiencks in the vicinity of Tank Pad 3915. Furthennure, when SCDHEC pratided 
comments on the RFI WPA suhitted by the Nq/EnSafe team, neifhet4fhe SCDHEC 
rmevlewers indicated that additionrzl samples were needed in this area, signzhng that there was 
an agreerrrenf fhat the amount of i n . a t i o n  in the vicinity $Tank 3915 was adequate. 

SCDHEC management has indicated (see the attached letter dated May 24,2002) that 
previous agreements should stand unless significant nau information thaf directly 
impacts a decision becomes available. Because the reuiewer has not provided any 
significant new information to justifi the need to cruerrule prmious SCDHEC 
agreements, there does not appear to be any justification for requesting additional 
sampling at this site. The previous agreement fhat the number of samples in the vicinity 
$Tank Pad 3915 is adequate should remain valid. 

I t  should be noted fhat SCDHEC has had at least three upportunities mer a 4- to 5-year 
period (during the deueEopment of the original RFI work plan, during review offhe Zone 
G RFI Report, and during rtwiew of fhe RFJ WPA) fo provide comments indicating fhat 
addifional snmples around Tank Pad 3925 nre needed, yet SCDHEC has never done so. 

RESPTOCOMMSWMU24ZGRFIRA DOC t 



DRAFT RESPONSES TO SCDHEC COMMENTS ON 
ZONE G RFI REPORT ADDENWM, RNlSlON 0, FOR SWMU 24 

CHARLESTON NAVAL COMPLEX 
NORM CHARLESTON. SC 

SCDHEC Comment 3: 

3. The area-surrounding tank 39-D has a limited number of samples. The Department 
requires a more complete investigation. The current sample locations are inadequate 
to fully characterize nature and extent of contamination. 

CH2M Jones Response 3: 

The previous SCDHEC team members (S tacey French/Susan Byrd) who reuieuled and 
commerlted on the Zone G RFI Report, Revision 0, which discusses this site, provided no 
comments regarding investigation deficiencies in the vicinity of Tank 39- D. 
Furthermore, the RFI WPA prepared by the Navy/EnSafe team (dated Janua y 2000) did 
not propose any additional samples in this area, and neither of the SCDHEC rmiewers 
(Susan Petersonmike Danielsen) indicated that the RFI WPA was de3cient in this 
regard or that additional samples around Tank 39-0 were needed. Thus, for many years 
SCDHEC has been in agreement that the number of samples around this tank was 
adequate. 

SCDHEC management has indicated (see attached letter dated May 24,2002) that 
previous agreements should stand unless significant new information becomes available 
that directly impacts a decision. Because the reviewer has not provided any signijicant 
new information to justih the need fo overrule preuious SCDHEC agreements, there 
does not appear to be any justification for requesting additional sampling around Tank 
39-D. The previous agreement that the number of samples in the vicinity of Tank 39-0 is 
adequate should remain valid. 

SCDHEC Comment 4: 

4. If items 2 and 3 above have previously been adequately sampled, please provide the 
data and all references thereto. 

CHZM Jones Response 4: 

Please see above. 

MANSOUR MAUK COMMENTS 

SCDHEC Comment I: 

1. Arsenic in the shallow groundwater of Monitoring Well G024GW001 indicated consistmt 
elevated concentrations that are above both the MCL of 50 pg/L and the Zone G 
background. The text suggested that natural geochemical processes might have released 
Arsenic to the medium. The Navy must support this assumption. Correlation of Iron and 
Manganese behavior with that of Arsenic faded to support this assumption. Ph data should 
be included. 



DR4FT RESPONSES TO SCDHEC COMMENTS ON 
ZONE G RFI REPORT ADDENDUM, REVISION 0. FOR SWMU 24 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTOhl. SC 

CH2M Jones Response 1: 

As presented in Table 5-7 of the S W U  24 RFI Report Addendum, the Zone G mean 
background reference concentration fir arsenic in groundwater is 76 p@ and the range of 
arsenic in groundwater samplesfiottl Zone G grid wells is 8 to 166 p@. 

Offhe 16 groundwafer samples collected and analyzedfbr arsenicfiom the SWMU 24 wells, 
only a single sampk (from Well G024GW001) exceeded the k e  G mean background 
refirence concentration of76 p8/L. All 0 t h  arsenic concentrations, including the other three 
samplesfim Well G024GW001, are below this value. Thus, the suggestion that arsenic 
concentratz'ms in Well G024GW001 are consistently above the Zone G background values is 
not correct. 

In addition, the mrage  arsenic conm tration in groundwater samplesfrom Well 
G024GW001 is 69 p@., which is below the Zane G mean background re@ence mcentration 
of 76 )rg/L. The single exceedance of this value in Well G024GW001 was 86.1 which is 
well below fhe maximum zone G background arsenic value of 166. Thus, the data conclusively 
suggest that the concmtrafions of a m i c  in groundzuater at tJzis site are well w'thin the 
background range of arsenic in Zone G groundwatm and, cm average, below tlze average 
arsenic concentrations in Zone G background groundwater samples. 

in  addition, the iron groundwater data, as s h u n  in Table 5-7, show that significantly p t e v  
iron concentrations were present in Well G024GW002, which also had greater arsenic 
concentrations, than in the other wells at M U  24. 7 7 ~  imn data premted in Table 5-7 
suggest thaf iron reducing conditions are pre,sen t at M U  24 and that these processes are 
more pronounced in well GU24GW001. Consequently, we disagree with the statement by the 
raiewer that the i m  data do not suppwf the thesis that the arsenic concentrations are 
naturally occurring. 

W e  can revim thegroundwakr sampling logs to provide pH data, ifit  is available. H m I  
zue believe that, as slated in the RFI Report Addenrlum, the data strongly indicate that arsenic 
concentrations in groundwater at M U 2 4 ,  including well G024GW001, are within the 
Zone G background range and thaf arsenic in well G024GW001 is likely elmted due to the 
same natural geochemical processes that is causing it fo be elevated in Zone G background 
wells. 

SCDHEC Comment 2: 

2. Any Oil Water Separators (OWS) and pipelines associated with the waste oil reclamation 
facility should be sampled and analyzed for the RCRA constituents. If previously sampled, 
provide copy of report with all maps and figures showing piping and adequate assessment. 
If not, please assess. 

CH2M Jones Response 2: 

There are no other known oibater separators at this site. Therefire, no additional sampling 
fir this purpose is required. 

With regard to pipelines, ajgure showing piping layouts was previously presen ted in the 
Zone G RFI WPA prepnred by the Navy/EnSafe tmnr. A copy of th i s jpre  can beprm'ded. 



DRAFl RESPONSES TO SCDHEC COMMENTS ON 
ZONE G RFI REPORT ADDENDUM. REVISION 0. FOR SWMU 24 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON. SC 

None of the preuims SCDHEC team members who rw'ewed tZw h e  G RFI  Report, R&sion 
0, or tlle RFJ MJPA indicated that sampling ofthe pipelim was necessary to compIeh the RFI 
for this site. Thus, t h e  was an a g r e m t  that no sampling of fhis type was required. 
SCDHEC management has indicated (see atfached letter dated May 24,2002) that previous 
agreements should stand unless sign@nt new information b e m s  available that directly 
impacts a decision. Because the r&mm has not prouided any signijicant new i n f m t i o n  to 
justify fhe need to overrule previous SCDHEC agreements, there does not appear to be any 
jus~cation jbr requesting additional sampling of the pipelines. 

SCDHEC Comment 3: 

3. The southwestern side of the SWMU 24 was not fully investigated. Only one surface sod 
sample was collected from around the fuel tank 39l5 under the Fuel Distribution System 
investigation. For closure of this site, the Department would like to see a complete 
investigation that covers the unit. If previously investigated please provide data and 
assessment. 

CH2M Jones Response 3: 

Please see response to Comntent No. 2fvom Gil Rennhack. The previous SCDHEC team 
members who reviewed the ICFI report and RF1 WPA and provided c o m m t s  about sampling 
kficiencies did not idenizj?j any data aqiciencies in &is am. Therefbre, SCDHEC was in 
agreement that dafa in this area were adequate. 

SCDHEC management has indicated (see attached letter dated May 24,2002) fhat patious 
agreements should stand unless sign$cant n m  infirmation becomes available that directly 
impacts a decision. Because the reviewer has not p-ded any sign$canf nao injbmution to 
jusfrfy the need to o v m k  previous SCDHEC agreements, there does not uppear to be any 
jush3cafimfor requesting adifional sampling in this area. 



Attachment 



May 24,2002 

2 6 h  dull Street 
Columbia. SC 29201-1708 

Mr. James W. Greeley 
Vice-President 
CH2MHILL 
1 15 Perimeter Center Place NE 
Suite 700 
Atlanta, GA 30346- 1278 

Dear Jim, 

Thank you for your letter of Aprit 8,2002 regarding your concerns about closure efforts 
at the Charleston Naval Complex and for the time Iater that week that you and Dean 
Williamson spent meeting with us on the 11'. 1 feel that our discussions allowed us all to 
see the issues objectively from each other's perspective. As noted in the meeting, open 
communication and timely airing of concerns will be important factors in achieving 
success with the project. 

In your letter you pointed to our organizational structure as a concern regarding: team 
effectiveness. While this structure does allow our staff to be more focused in their 
respective areas of expertise it should not affect the continuity of the team process or the 
overall goals of the program. The priorities and critical success factors for both Divisions 
are the same. In order to maximize the effectiveness of our management team, we have 
aligned all of our hydrogeologists who are involved with the project under one manager. 
This along with increased front line management involvement will help ensure that the 
priorities and critical success factors of the program team as a whole are represented. 

You also pointed out several areas where improved efficiency might be realized within 
our program. In general, we are supportive of your suggestions and of minimizing any 
perceived inefficiencies, however, as a regulatory agency we have responsibilities beyond 
those immediately associated with this project. Specific responses to your suggestions 
can be found below: 

Using RCRA Corrective Action Reforms or Other Approaches to Streamline The 
RCRA Process- We support the use of RCRA Reforms in managing the cleanup 
and transfer of property at the Charleston Naval Complex. 
Maintaining Validity of Past Decisions- Unless significant new information 
becomes available that directly impacts a past decision, previous agreements 
should be upheld. To help facilitate this process it is recommended that the 
Project Team Notebook be updated routinely. 
Integration of Risk Assessment Concepts- A more integrated approach to 
generating and communicating risk assessment comments will be taken with our 

' s. 
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risk assessment staff as the lead. This approach will continue to invotve both our 
engineers and hydrogeologists from their unique perspectives. 

D. Clarification on Required Degree of Data Validation Review- Staff from all 
program areas routinely conduct data validation reviews as part of our normal 
review process and to meet our obligations to the USEPA. For the most part this 
will entail our staff verifying items such as proper chain-of-custody and method 
certification and spot checks on surrogate recovery percentages and holding 
times. This will be supplemented by more detailed verifications by our Lab 
Certification program on a periodic basis. 

E. Coordination of Document Review Timelines- We agree on the importance of 
meeting review timeframes and believe this extends to all aspects of the work 
schedule. Our management team will continue to track the status of the review 
schedule and identify concerns regarding deadlines on a regular basis. It might be 
beneficial to share a summary of all parties' performance in meeting the schedule 
during routine discussions between the project management team. 

F. Assistance in Facilitating Decision-making- Involvement of management in 
decision-making is critical to our mission. Our management team is empowered 
and tasked with assisting staff in dealing with uncertainty in the decision-making 
process. Our expectation is for decisions to be made in a timely manner that are 
consistent and of a high quality. 

As I mentioned in our meeting, I believe routine conference calls involving our front line 
management teams would provide a forum to resolve conflicts in a timely and productive 
manner. The Department is supportive of the gods of the program and is hopeful that we 
can work together to resolve any unnecessary impediments. 

Sincerely, 



Appendix B 





Zo
ne

 G
 R

C
R

A
 F

ac
ili

ty
 I

nv
es

fig
ar

io
n 

R
ep

on
 A

dd
en

du
m

 
C

ha
rl

es
to

n 
N

av
al

 C
om

pl
u 

Se
ct

io
n 

10
 -
 Site

-S
pe

ci
fic

 ~
va

lu
an

'o
nr

 
R

ev
is

io
n:

 I
 

T
ab

le
 1

0.
15

.4
 

Zo
ne

 G
 

SW
M

U
 2

4 
A

na
ly

te
s D

et
ec

te
d 

in
 S

ur
fa

ce
 a

nd
 S

ub
su

rf
ac

e 
So
il
 

So
il 

to
 

R
es

id
en

tia
l 

G
ro

un
dw

at
er

 
Su

rf
ac

e 
RB
C*
 

Su
rf

ac
e 

Su
bs

ur
fa

ce
 

SS
L

* 
Su

bs
ur

fa
ce

 
P

ar
am

et
w

s 

m
l
.r

w
>

p
~

m
'
 

m
@

H
oS

 
81

0 
tiw

 
~
4
 

t4
.0

00
 

N
 A

 



Zo
ne

 G
 R

C
R

A
 F

ac
ili

ty
 I

nv
es

fig
nt

io
n 

R
ep

on
 A

dd
en

du
m

 
C

ha
rl

es
to

n 
N

av
al

 C
om

pl
er

 
Se

ct
io

n 
I0

 -
 Sit

e-
Sp

ec
ifi

c 
E

va
lu

ar
io

nr
 

R
ev

isi
on

: 
1 

T
ab

le
 1

0.
15

.4
 

Zo
ne

 G
 

SW
M

U
 2

4 
A

na
ly

te
s 

D
et

ec
te

d 
in

 S
ur

fa
ce

 a
nd

 S
ub

su
rf

ac
e 

Sa
il 

So
il 

to
 

R
es

id
en

tia
l 

G
ro

un
dw

at
er

 
Su

rf
ac

e 
U

C
8

 
Su

rf
ac

e 
Su
bs
ur
fa
ce
 

SS
L*
 

Su
bs

ur
fa

ce
 

Pa
ra

m
et

er
s 

L
oc

at
io

n 
C

on
c.

 
(T

H
Q

 =
 0

.1
) 

B
ac

kg
ro

un
d 

C
on

c.
 

@A
F 

=
 2

0)
 

B
ac

kg
ro

un
d 

C
ad

m
iu

m
 (
Cd
) 



Zo
ne

 G
 R

C
R

4 
F

ac
iii

ry
 in

ve
st

ig
at

io
n 

R
ep

on
 A

dd
en

du
m

 
C

ha
rl

es
to

n 
N

av
al

 C
om

pl
ex

 
Se

ct
io

n 
I0

 -
 Sir

e-
Sp

ec
ifi

c 
E

va
M

o
tu

 
R

ev
is

io
n:

 I
 

T
ab

le
 1

0.
15

.4
 

Z
on

e 
G

 
S

W
M

U
 24

 
A

na
ly

te
s D

et
ec

te
d 

in
 S

ur
fa

ce
 a

nd
 S

ub
su

rf
ac

e 
So

il 

So
il 

to
 

R
es

id
en

tia
l 

G
ro

un
dw

at
er

 
S

ur
fa

ce
 

R
B

C
* 

Su
rf

ac
e 

Su
bs

ur
fa

ce
 

SS
L

e 
Su

bs
ur

fa
ce

 
Pa

ra
m

et
er

s 
, 

, _
 

L
oc

at
io

n 
, 

C
on

: 
(T

a
p
 =

 0
.1

) 
B

ac
kg

ro
un

d 
C

on
c.

 
@

A
F

 =
 2

0)
 

B
ac

kg
ro

un
d 

,-
 

, 
. 

C
h
r
p
m
 (C
r)
 

m
X
$
m
 

1Z
.3 

6
 

'
,

 
42

.8
 

H
T

 
1.

00
0.

00
0 

43
.4

 
l?

Lw
ni

w
 

..
 

. 
6J
 .

 
NT
 

C
ob

al
t (

C
o)

 

P
O

W
S

~
U

~
 

W
)
 

PD
SS
H0
24
 

26
7 

N
L
 

N
L
 

N
T
 

NL
 

N
L
 

V
an

ad
iu

m
 (
V
)
 

F
D

SS
H

W
 

15
.5

 
55

 
60

.9
 

N
T
 

6,
00

0 
72

.5
 

FD
SS

H
02

6 
8 

N
T 



Zo
ne

 G
 R

C
R

A
 F

ac
ili

ry
 I

nv
es

tig
at

io
n 

R
ep

or
i A

dd
en

du
m

 
C

ha
rl

es
to

n 
Na
va
l 

C
om

pl
ex

 
Se

ct
io

n 
10

 -
 Sir

e-
Sp

ec
ifi

c E
va

lu
ai

on
s 

T
ab

le
 1

0.
15

.4
 

Z
on

e 
G

 
SW

M
U

 2
4 

A
na

ly
te

s D
et

ec
te

d 
in

 S
ur

fa
ce

 a
nd

 S
ub

su
rf

ac
e 

So
il 

So
il 

to
 

R
es

id
en

tia
l 

G
ro

un
dw

at
er

 
Su

rf
ac

e 
R
B
C
*
 

Su
rf

ac
e 

Su
bs

ur
fa

ce
 

SS
L

* 
Su

bs
ur

fa
ce

 
Pa

ra
m

et
er

s 
La

ca
tio

n 
C

on
c.

 
(
T
H
Q
 =

 0
.1

) 
B

ac
kg

ro
un

d 
C

on
c.

 
(
D
A
F
 =

 2
0)

 
B

ac
kg

ro
un

d 
- 

'
.

 

zh
c

 @I 
lw

m
i0

24
 

30
.7

 
2.3
'3 

51
9 

NT
 

12
.0

00
 

14
5 

m
sS

n0
26

 
1.

5.
 

M
'
 

N
ot

es
: 

* 
=

 
R

es
id

en
tia

l R
BC

s (
T
H
Q
 =

 0
.1

) w
er

e 
us
ed
 a
s 

a 
re

fe
re

nc
e c

on
ce

nt
ra

tio
n 

fo
r 

up
pe

r 
in

te
rv

al
 s

am
pl

es
. 

G
en

er
ic

 s
oi

l t
o 

gr
ou

nd
w

at
er

 S
S

b
 (D

A
Fm

20
) f

ro
m

 th
e 
So
il
 S

cr
ee

ni
ng

 G
rc

id
an

ce
: T

ec
hn

ic
d 

B
ac

kg
ro

un
d 

D
oc

w
ne

ru
 (
US
EP
A.
 19

96
) 

w
er

e 
us
ed
 a
s 

a 
re

fc
r~

nc
c c

on
ce

nt
ra

tio
n 

fo
r 

lo
w

er
 In

te
rv

al
 sa

m
pl

es
 

I 
=

 
C

al
cu

la
te

d 
fr

om
 m

ct
bc

ds
 d

es
cr

ib
ed

 in
 U

SE
PA

 la
te

ri
m

 S
up

pl
em

em
d 

C
lu

'&
nc

e 
to

 R
AG
S:
 H
um
an
 H

ea
lth

 R
is

k 
As

se
ss

m
cr

u,
 B

ul
le

tin
 2

 (U
SE

PA
. 1

99
5)

 
N

A
 

=
 

N
ot

 A
pp

lic
ab

le
/N

ot
 A

va
ila

bl
e 

N
D

 
=

 
No
t 

D
ct

cc
tc

dl
N

ot
 D

ck
rm

ln
ed

 
N
L
 

.
I
 

N
ot

 L
ist

ed
 

NT
 

=
 

N
ot

 T
nk

cn
 

m
g

kg
 

=
 

M
ill

ig
ra

m
 p

er
 k

ilo
gr

am
 

p
g

k
g

 
=

 
M

ic
ro

gr
am

 p
er

 k
ilo

gr
am

 
Ba

ld
ed

 co
nc

cn
tr

rt
io

m
 ex

ce
ed

 b
ot
h 

th
e 

re
fe

re
nc

e 
co

nc
en

tr
at

io
n (

R
B

C
 o

r 
SS
L)
 an

d 
th

e 
zo

ne
 b

ac
kg

ro
un

d 
A

ll 
ba
ck
gr
au
rd
 v

al
ue

s 
fo

r 
Zo

nc
 G

 a
re

 b
as

ed
 o

n 
tw

ic
e 

th
e 

m
un

 o
f t
he
 g

rid
 sa

m
pl

e 
co

nc
en

tr
at

io
ns

 





Zo
ne

 C
 R
CR
A 

Fa
ci

lir
y 

In
ve

sr
ig

at
io

n 
R

ep
or

t A
dd

en
du

m
 

C
hu

rl
es

lo
n 

N
av

al
 C

om
pl

ex
 

Se
cr

io
n 

10
 -
 Sir

e-
Sp

ec
ifi

c 
E

va
lu

at
io

nr
 

T
ab

le
 1

0.
15

.8
 

Z
on

e 
G

 
S

W
M

U
 24

 
A

na
ly

te
s D

et
ec

te
d 
in 

Sh
al

lo
w

 G
ro

un
dw

at
er

 

F
ir

st
 R

ou
nd

 C
on

c.
 

Se
co

nd
 R

ou
nd

 
Sh

al
lo

w
 

L
oe

at
io

n 
C

on
c.

 O
et

-9
8 

Ta
p 

W
at

er
 R
B
C
*
 

M
C

L
IS

M
C

L
* 

B
ac

kg
ro

un
d 

, 
. 

.
,

'
,

I
,

 
' 

, 
. 

, 
, 

-
"
 

. I, 
. . ,

 , 
&

1.;
 

' 
O

m
 

NI
Y 

1.
1 

5 
N

A
 

Su
ni

vo
la

til
e 

O
rg

an
ic

 s
u

n
&

 b
k
L

) 
, 

, 

b' 
I
 

~
e

th
y

1
h

e
x

y
1

~
a

tc
: 

(
s

6
H

P
X

P
 

N
D
 

2 
4.

8 
m

 
N

A
 

A
lu

m
in

um
 (
A

) 

A
rs

en
ic

 (
As
) 

02
4W

1 
47

.2
 

86
.1

 
M

40
M

 
6.

5 
5.

6 
02

40
M

 
10

.5
 

16
.4

 
02

40
04

 
N
D
 

8.
9 

w
U

~
 

W
lO

;. 
, 

' 
' 

2$
+6

 
, 

. , 
26
-9
 

uU
#W

 
. 

,
,

 
IO

,~
 

$
3
 

-:'
"' 

, 
39
 

B
,f
 

m
,
 

J1
7-0

5 
46

.f 
4 

C
al

ci
um

 (
Ca
) 

02
40

01
 

21
,3

00
 

19
,0

00
 

NL
 

N
L
 

N
L 

02
40

02
 

3.
15

0 
3,

02
0 

02
40

03
 

37
,7
00
 

19
,8

00
 

02
40
04
 

34
.2

00
 

23
.1

00
 



Zo
ne

 G
 R

C
R

Q
 F

ac
ili

ry
 I

nv
es

tig
at

io
n 

R
ep

or
t A

dd
en

du
m

 
C

ha
rl

es
to

n 
N

av
al

 C
om

pl
ex

 
Se

ct
io

n 
10

 -
 Sir

e-
Sp

ec
ifi

c 
E

va
lw

lio
ns

 

T
ab

le
 1

0.
15

.8
 

Za
ne

 C
 

S
W

M
U

 24
 

A
na

ly
te

s D
et

ec
te

d 
In
 S

ha
llo

w
 G

ro
un

dw
at

er
 

Fi
rs
t 
Ro
un
d 

C
on

c. 
Se
co
nd
 R
ou
nd
 

Sh
al
lo
w 

Pa
ra

m
et

er
s 

Lm
ea

tio
n 

A
pr

-9
8 

C
on

c.
 C

kt
-9

8 
T

ap
 W

at
er

 R
EC

* 
M
C
L
I
S
M
C
L
*
 

Ba
ck
gr
ou
nd
 

m
' 

' 
0.3

8 
1 i

 
10

0 
3.

88
 

C
ob

al
t (

C
o)

 

Im
n j
Ft
) 

M
ag

ne
siu

m
 (
M
g
)
 

N
ic

ke
l (

N
i) 

Pm
fu

m
IK

) 



h
e

 
G

 R
C

R
A

 F
ac

ili
ty

 I
nv

es
tig

at
io

n 
R

ep
or

t A
dd

en
du

m
 

C
ha

rl
es

to
n 

N
av

al
 C

om
pl

ut
 

Se
ct

io
n 

I0
 -
 Sit

e-
Sp

ec
ifi

c ~
va

lu
&

on
s 

R
ev

isi
on

: 
I 

T
ab

le
 1

0.
15

.8
 

Z
on

e 
G

 
SW

M
U

 2
4 

A
na

ly
te

s 
D

et
ec

te
d 

in
 S

ha
llo

w
 G

ro
un

dw
at

er
 

Fi
rs

t R
ou

nd
 C

on
c. 

k
o

n
d

 R
ou

nd
 

Sh
al

lo
w

 
Pa

ra
m

et
em

 
L

oc
at

io
n 

A
pr

-9
8 

C
on

e.
 O

ct
-9

8 
T

ap
 W

at
er

 R
B
C
*
 

M
C

L
IS

M
C

L
* 

B
ac

kg
ro

un
d 

W
fu
m

 m
a)
 

rma
oor

'. 
3l

ts
,o

ao
 

3s
o,m

 
N

L 
N

f. 
w

 
' 

zr
3m

 
25

, l
oo

 
02

4a
03

 
46
,6
00
 

76
,M

X
) 

aW
Q

4 
81

,1
90

 
76

.0
00

 

V
an

ad
iu

m
 (V

) 
02

40
03

 
N
D
 

0.
97

 
26

 
N
L
 

15
.4

 
02

40
04

 
1.

15
 

N
D
 

No
te
s:
 

N
A

 
=

 
N

ot
 A

pp
lic

ab
lc

/N
ot

 A
va

ila
bl

e 
N
D
 

=
 

N
ot

 D
ct

cf
te

dI
N

ot
 D

et
en

ni
na

d 
N
L
 

=
 N

ot
 L

ist
ed

 
NT
 

=
 

N
ot

 T
ak

en
 

pg
/L

 
=

 M
ic

ro
gr

am
s p

er
 li

te
r 

* 
=

 T
ap

 W
at

er
 R

BC
s (
TH
Q 

=
 0

.1
) 

fr
om

 R
isk

-B
m

ed
 C

on
ce

rn
ra

tio
n 

Tn
bl

e 
(U

SE
PA

. O
ct

ob
er

 1
, 

19
98

). 
M

C
L

sI
SM

C
L

s f
ro

m
 D

rin
ki

ng
 W

or
rr

 R
eg

ul
at

io
ns

 a
nd

 H
ea

lth
 A

dv
is

or
ie

s 
(U

SE
PA

. 
19

96
) w

er
e 

us
ed

 a
s a

 r
ef

er
en

ce
 co

nc
en

tr
at

io
n 

Bo
ld

ed
 c

on
ce

nt
ra

tio
ns

 ex
& 

bo
th

 t
he
 R

BC
 a

nd
 t
ht
 z

on
e 
ba
ck
gr
ou
nd
. 

A
ll 
ba
ck
gr
ou
nd
 v

al
ue

s 
fo

r 
Zo
ne
 G

 a
rc

 b
as

ed
 o

n 
tw

ic
e 

th
e 
me
an
 o

f 
th

e 
gr

id
 s

am
pl

e 
co

nc
tn

tr
at

io
ns

 





Appendix C 



\ 

A
na

ly
tic

al
 ~

a
ta

d
u

rn
rn

a
r~

 

P
he

no
l 

1,
3-

D
ic

hl
or

ob
en

ze
ne

 
1,

4-
D

ic
hl

or
ob

en
ze

ne
 

B
en

zy
l a

lc
oh

ol
 

1,
2-

D
ic

hl
or

ob
en

ze
ne

 
2-

M
et

hy
lp

he
no

l (
0-

C
re

so
l) 

N
-N

itr
os

od
i-n

-p
ro

py
la

m
in

e 
H

ex
ac

hl
or

oe
th

an
e 

N
itr

ob
en

ze
ne

 
ts

op
ho

ro
ne

 
2-

N
itr

op
he

no
l 

2,
4-

D
im

et
hy

lp
he

no
l 

bi
s(

2-
C

hl
or

oe
th

ox
y)

 M
et

ha
ne

 
2,

4-
D

lc
hl

or
op

he
no

l 
B

en
zo

ic
 a

ci
d 

N
ap

ht
ha

le
ne

 
4-

C
hl

or
oa

ni
lin

e 
H

ex
ac

hl
or

ob
ut

ad
ie

ne
 

4-
C

hl
or

o-
3-

m
et

hy
lp

he
no

l 
2-

M
et

hy
ln

ap
ht

ha
le

ne
 

H
ex

ac
hl

or
oc

yc
lo

pe
nt

ad
ie

ne
 

2,
4,

6-
T

ric
hl

or
op

he
no

l 
2,

4,
5-

T
ric

hl
or

op
he

no
l 

2-
C

hl
or

on
ap

ht
ha

le
ne

 
2-

N
itr

oa
ni

lin
e 

P
ag

e 
1 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

/1
1/

20
02

 1
 :4

7 
P

M
 

S
ta

tlo
nl

D
 

S
am

pl
el

D
 

D
at

ec
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

ly
ze

d 
61

20
11

99
9 

6/
21
 /I

 99
9 

5/
9/
19
9 8

 
~

~
0

~
u

r
n

b
.r

 
1 

EN
01
 7
 

-- E
N

01
 - 7 - -

 - -
 -
 

EC
ZG

O
2 

2-
C

hl
or

op
he

no
l 

1,
3-

D
ic

hl
or

ob
en

ze
ne

 
1,

4-
D

ic
hl

or
ob

en
te

ne
 

B
en

ry
l a

lc
oh

ol
 

1,
2-

D
ic

hl
or

ob
en

ze
ne

 
2-

M
et

hy
lp

he
no

l (
0-

C
re

so
l) 

N
-N

itr
os

od
i-n

-p
ro

py
la

m
in

e 
H

ex
ac

hl
or

oe
th

an
e 

N
itr

ob
en

xe
ne

 
ls

op
ho

ro
ne

 
2-

N
itr

op
he

no
l 

2,
4-

D
im

et
hy

lp
he

no
l 

bi
s(

2-
C

hl
or

oe
th

ox
y)

 M
et

ha
ne

 
2,

C
D

ic
hl

or
op

he
no

l 
B

en
zo

ic
 a

ci
d 

N
ap

ht
ha

le
ne

 
4-

C
hl

or
oa

ni
lin

e 
H

ex
ac

hl
or

ob
ut

ad
ie

ne
 

4-
C

hl
or

o-
3-

m
et

hy
lp

he
no

l 
2-

M
et

hy
ln

ap
ht

ha
le

ne
 

H
ex

ac
 hl

or
oc

yc
lo

pe
nt

ad
ie

ne
 

2,
4,

6-
Tr

ic
hl

or
op

he
no

l 
2,

4,
5-

Tr
ic

hl
or

op
he

no
l 

2-
C

hl
or

on
ap

ht
ha

le
ne

 
2-

N
itr

oa
ni

lin
e 

G
0
2
4
G
W
 0
02
 

G
02

4G
W

 00
1 

G
02

4G
W

00
1 

02
4G

W
00

10
4 

61
1 

01
1 9

99
 

61
1 5

11
 9
99
 

02
4G

W
00

10
4D

L 
02

4G
W

00
20

1 
61
1 
01
1 
99
9 

I 
4/

20
/1

99
8 

- 
61
1 
51
1 
99
9 

1 
4/
27
/1
99
8 



\ 
A

na
ly

tic
al

 b
,r

a3
um

m
ar

y 

1,
3-

D
ic

hl
or

ob
en

ze
ne

 
1,

4-
D

ic
hl

or
ob

en
ze

ne
 

B
en

zy
l a

lc
oh

ol
 

l,2
-D

ic
hl

or
ob

en
ze

ne
 

2-
M

et
hy

lp
he

no
l (

0-
C

re
so

l) 
N

-N
itr

os
od

i-n
-p

ro
py

la
m

in
e 

H
ex

ac
hl

or
oe

th
an

e 
N

itr
ob

en
ze

ne
 

ls
op

ho
ro

ne
 

2-
N

itr
op

he
no

l 
2,

4-
D

im
et

hy
lp

he
no

l 
bi

s(
2-

C
hl

or
oe

th
ox

y)
 M

et
ha

ne
 

2,
4-

D
ic

hl
or

op
he

no
l 

B
en

zo
ic

 a
ci

d 
N

ap
ht

ha
le

ne
 

4-
C

hl
or

oa
ni

lin
e 

H
ex

ac
hl

or
o b

ut
ad

ie
ne

 
4-

C
hl

or
o-

3-
m

et
hy

lp
he

no
l 

2-
M

et
hy

ln
ap

ht
ha

le
ne

 
H

ex
ac

hl
or

oc
yc

lo
pe

nt
ad

ie
ne

 
2,

4,
6-

Tr
ic

hl
or

op
he

no
l 

2,
4,

5-
Tr

ic
hl

or
op

he
no

t 
2-

C
hl

or
on

ap
ht

ha
le

ne
 

2-
N

itr
oa

ni
lin

e 

P
ag

e 
3 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

11
 1

12
00

2 
1 :

47
 P
M
 

S
ta

tlo
nl

D
 

G
02

4G
W

00
3 

G
02

4G
 W

O
O

3 
1 

G
02

4G
W

00
3 

S
am

pl
el

D
 

02
4G

W
00

30
1 

02
4G

W
00

30
2 

02
4G

 W
O

O
30

3 
D

at
ec

ol
le

ct
ed

 
4/

20
/1

99
8 

10
/2

9/
19

98
 

---? 
11

28
11

 99
9 

D
at

eE
xt

ra
ct

ed
 

4/
27

/1
99

8 
10

/3
0/

19
98

 
1/

31
/1

99
9 

N
-N

itr
os

od
ip

he
ny

la
m

in
e 

1,
3-

D
ic

hl
or

ob
en

ze
ne

 
1,

4-
D

ic
hl

or
ob

en
ze

ne
 

B
en

zy
l a

lc
oh

ol
 

1,
2-

D
ic

hl
or

ob
en

ze
ne

 
2-

M
et

hy
lp

he
no

l (
0-

C
re

so
l} 

N
-N

itr
os

od
i-n

-p
ro

py
la

m
in

e 
H

ex
ac

hl
or

oe
th

an
e 

N
itr

ob
en

ze
ne

 
ls

op
ho

ro
ne

 
2-

N
itr

op
he

no
l 

2,
4-

D
im

et
hy

lp
he

no
l 

bi
s(

2-
C

hl
or

oe
th

ox
y)

 M
et

ha
ne

 
2,

4-
D

ic
hl

or
op

he
no

l 
B

en
zo

ic
 a

ci
d 

N
ap

ht
ha

le
ne

 
4-

C
hl

or
oa

ni
lin

e 
H

ex
ac

hl
or

ob
ut

ad
ie

ne
 

4-
C

hl
or

o-
3-

m
et

hy
lp

he
no

l 
2-

M
et

hy
ln

ap
ht

ha
le

ne
 

H
ex

ac
hl

or
oc

yc
lo

pe
nt

ad
ie

ne
 

2,
4,

6-
Tr

ic
hl

or
op

he
no

l 
2,

4,
5-

Tr
ic

hl
or

op
he

no
l 

2-
C

hl
or

on
ap

ht
ha

le
ne

 
2-

N
itr

oa
ni

lin
e 

P
ag

e 
4 

s 



,
\

 
A

na
ly

tic
al

 .
 .a

S
u

m
m

ar
y 

P
ag

e 
5 

S
ta

tio
nl

D
 

S
am

pl
el

D
 

D
at

ec
o

lle
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

ly
ze

d 
S

D
G

N
um

be
r 

Pa
ra

m
et

er
 

U
ni

ts
 

2,
2'

-O
xy

bi
s(

1 -
ch

lo
ro

)p
ro

pa
ne

 
u

f
i

 
4-

M
et

hy
lp

he
no

l (
p-

C
re

so
l) 

'Jg
/L

 
N

-N
itr

os
od

ip
he

ny
la

m
in

e 
u

g
k

 
--
. 

-
,
 --

- 
P

he
no

l 
ug

/L
 

bi
s(

2-
C

hl
or

oe
th

yl
) e

th
er

 (
2-

C
hl

or
oe

th
yl

 E
th

er
) 

ug
R

 
2-

C
hl

or
op

he
no

l 
ug

/L
 

I
 ,3
-D

ic
hl

or
ob

en
ze

ne
 

ug
/L

 
f,4

-D
lc

hl
or

ob
en

ze
ne

 
ug

1L
 

B
en

zy
l a

tc
oh

ol
 

ug
/L

 
1,

2-
D

ic
hl

or
ob

en
ze

ne
 

ug
/L

 
2-

M
et

hy
lp

he
no

l (
0-

C
re

so
l) 

u@
 

N
-N

itr
os

od
i-n

-p
ro

py
la

m
in

e 
u@ 

H
ex

ac
hl

or
oe

th
an

e 
ug

/L
 

N
itr

ob
en

ze
ne

 
ug

/L
 

ls
op

ho
ro

ne
 

ug
lL

 
2-

N
itr

op
he

no
l 

ug
fl 

2,
4-

D
im

et
hy

lp
he

no
l 

u!@
 

bi
s(

2-
C

hl
or

oe
th

ox
y)

 M
et

ha
ne

 
ug

/L
 

2,
4-

D
ic

h 
lo

ro
ph

en
ol

 
ug

/L
 

B
en

zo
ic

 a
ci

d 
ug

/L
 

N
ap

ht
ha

le
ne

 
4-

C
hl

or
oa

ni
lin

e 
ug

n 
u@

- 
H

ex
ac

hl
or

ob
ut

ad
ie

ne
 

u
f

l
 

4-
C

hl
or

o-
3-

m
et

hy
lp

he
no

l 
ug

/L
 

2-
M

et
hy

ln
ap

ht
ha

le
ne

 
ug

1L
 

H
ex

ac
hl

or
oc

yc
lo

pe
nt

ad
ie

ne
 

ug
/L

 
2,

4,
6-

T
ric

hl
or

op
he

no
l 

ug
/L

 
2,

4,
5-

T
ric

hl
or

op
he

no
l 

ug
/L

 
2-

C
hl

or
on

ap
ht

ha
le

ne
 

ug
1L

 
2-

N
itr

oa
ni

lin
e 

ug
/L

 

-
 

G
02

4G
W

00
3 

G
02

4G
W

00
4 

G
02

4G
W

 00
4 

02
4G

W
 00

30
4 

61
1 0

11
 9

99
 

61
1 5

11
 9

99
 

61
20

11
 99

9 
EN
01
 7
 

02
4G

 W
O

O
40

 1
 

i 
02

4G
W

 00
40

2 
4/

24
/1

99
8 

- 
I 

10
/2

9/
19

98
 

41
29

11
 9

98
 

1 .
- 

10
/3

0/
19

98
 

51
1 9

11
 9

98
 

1 1
14

11
 99

8 
EC

ZG
O

B 
-+

- 361
49

 
-
1
 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

/1
1/

20
02

 1
 :4

7 
P

M
 

D
at

eE
xt

ra
ct

ed
 

N
-N

itr
os

od
ip

he
ny

la
m

in
e 

P
he

no
l 

2-
C

hl
or

op
he

no
l 

1,
3-

D
ic

hl
or

ob
en

ze
ne

 
1,

4-
D

ic
hl

or
ob

en
ze

ne
 

B
en

zy
l a

lc
oh

ol
 

1,
2-

D
ic

hl
or

ob
en

ze
ne

 
2-

M
et

hy
lp

he
no

l (
0-

C
re

so
l) 

N
-N

itr
os

od
i-n

-p
ro

py
la

m
in

s 
H

ex
ac

hl
or

oe
th

an
e 

N
itr

ob
en

ze
ne

 
ls

op
ho

ro
ne

 
2-

N
itr

op
he

no
l 

2,
4-

D
im

et
hy

lp
he

no
l 

bi
s(

2-
C

hl
or

oe
th

ox
y)

 M
et

ha
ne

 
2,

4-
D

ic
hl

or
op

he
no

l 
B

en
zo

ic
 a

ci
d 

N
ap

ht
ha

le
ne

 
4-

C
hl

or
oa

ni
lin

e 
H

ex
ac

hl
or

ob
ut

ad
ie

ne
 

4-
C

hl
or

o-
3-

m
et

hy
lp

he
no

l 
2-

M
et

hy
ln

ap
ht

ha
le

ne
 

H
ex

ac
hl

or
oc

yc
lo

pe
nt

ad
ie

ne
 

2,
4,

6-
Tr

ic
hl

or
op

he
no

l 
2,

4,
5-

Tr
ic

hl
or

op
he

no
l 

2-
C

hl
or

on
ap

ht
ha

le
ne

 
2-

N
itr

oa
ni

lin
e 

P
ag

e 
6 

<
. 



A
na

ly
tic

al
 h

ta
-S

u
m

m
ar

y 
04

/1
1/

20
02

 I
 :4

7
 P

M
 

P
ag

e 
7
 



P
ar

am
et

er
 

3-
N

itr
oa

ni
lin

e 
D

lm
et

hy
l P

ht
ha

la
te

 
2,

6-
D

ln
itr

ot
ol

ue
ne

 
A

ce
na

ph
th

yl
en

e 
A

ce
na

ph
th

en
e 

2,
4-

D
in

itr
op

he
no

l 
D

i b
en

ro
f u

ra
n 

2,
4-

D
in

ltr
ot

ol
ue

ne
 

D
ie

th
yl

 P
ht

ha
la

te
 

4-
N

itr
op

he
no

l 
F

lu
or

en
e 

4-
C

hl
or

op
he

ny
l P

he
ny

l E
th

er
 

4,
6-

D
in

itr
o-

2-
m

et
hy

lp
he

no
l 

4-
N

itr
oa

ni
lin

e 
4-

B
ro

rn
op

he
ny

l P
he

ny
l E

th
er

 
H

ex
ac

hl
or

ob
en

ze
ne

 
P

en
ta

ch
lo

to
ph

en
ol

 
P

he
na

nt
hr

en
e 

A
nt

hr
ac

en
e 

D
i-n

-b
ut

yl
 P

ht
ha

la
te

 
flo

ur
an

t h
en

e 
P

yr
en

e 
B

en
zy

l B
ut

yl
 P

ht
ha

la
te

 
B

en
zo

(a
)A

nt
hr

ac
en

e 
3,

3'
-D

ic
hl

ot
ob

en
rid

in
e 

C
hr

ys
en

e 
bi

s(
2-

E
th

yl
he

xy
l) 

Ph
th

al
at

e 
D

i-n
-o

ct
yl

ph
th

al
at

e 
B

en
zo

(b
)F

 lu
or

an
th

en
e 

B
en

zo
(k

)F
lu

or
an

th
en

e 

A
na

ly
tic

al
 D

at
a 

Su
m

m
ar

y 
04

11
 1

/2
00

2 
1

 :4
7 

P
M

 

-
 -

- 
- 

S
am

pl
el

D
 

W
00

10
4D

L 
I
-
i 

D
at

ec
ol

le
ct

ed
 

10
11

 99
9 
i
 

61
1 5

/1
99

9 
, 

-1
4.
."
-.
 

--+ 

D
at

e A
na

ly
ze

d 
6/

20
/1

9@
3 

6/
21

 11
 9

99
 

S
D

G
N

um
be

r 
E

N
01

 7 
E

N
01

 7 
1
 

-
p

w
-
-
 

-<
 

-*
 

U
ni

ts
 

ug
/L

 

-- 
*-

 

41
27

11
 9

98
 

5/
9/

19
98

 
---

 
EC

ZG
O

Z 
7
 P
ag

e 
8 

C
 I
I
.
 



A
na

ly
tic

al
 b

at
a3

u
m

m
ar

y 
04
/ 1

 1/
20
0;
r 1

 :
4

 PM
 

D
at

eC
o

lle
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
im

et
hy

l P
ht

ha
la

te
 

2,
6-

D
in

itr
ot

ol
ue

ne
 

A
ce

na
p h

th
yl

en
e 

A
ce

na
ph

th
en

e 
2,

4-
D

in
itr

op
he

no
l 

D
ib

en
za

fu
ra

n 
2,

4-
D

in
itr

ot
ol

ue
ne

 
D

ie
th

yl
 P

ht
ha

la
te

 
4-

N
itr

op
he

no
l 

Fl
uo

re
ne

 
4-

C
hl

or
op

he
ny

l P
he

ny
l E

th
er

 
4,

6-
D

in
itr

o-
2-

m
et

hy
fp

he
no

l 
4-

N
itr

oa
ni

lin
e 

4-
B

ro
m

op
he

ny
l P

he
ny

l E
th

er
 

H
ex

ac
hl

or
ob

en
ze

ne
 

Pe
nt

ac
hl

or
op

he
no

l 
P

he
na

nt
hr

en
e 

A
nt

hr
ac

en
e 

D
i-n

-b
ut

yl
 P

ht
ha

la
te

 
Fl

ou
ra

nt
he

ne
 

Py
re

ne
 

B
en

zy
l B

ut
yl

 P
ht

ha
la

te
 

B
en

zo
(a

)A
nt

hr
ac

en
e 

3,
3'

-D
ic

hl
or

ob
en

zi
di

ne
 

C
hr

ys
en

e 
bi

s(
2-

Et
hy

lh
ex

yl
) P

ht
ha

la
te

 
D

i-n
-o

ct
yl

ph
th

al
at

e 
B

en
zo

(b
)F

lu
or

an
th

en
e 

B
en

zo
(k

)F
lu

or
an

th
en

e 
ug

/L
 

I 
10

 
1 

10
 

(U
 
-
 

6 
--
 
f 

P
ag

e 
9 



P
ar

am
et

er
 

3-
N

itr
oa

ni
lin

e 
D

im
et

hy
l P

ht
ha

la
te

 
2,

6-
D

in
itr

ot
ol

ue
ne

 
A

ce
na

ph
th

yl
en

e 
A

ce
na

ph
th

en
e 

2,
4-

D
in

itr
op

he
no

t 
D

ib
en

zo
fu

ra
n 

2,
4-

D
in

itr
ot

ol
ue

ne
 

D
le

th
yl

 P
ht

ha
la

te
 

4-
N

itr
op

he
no

l 
Fl

uo
re

ne
 

4-
C

hl
or

op
he

ny
l P

he
ny

l E
th

er
 

4,
6-

D
in

itr
o-

2-
m

et
hy

lp
he

no
l 

4-
N

itr
oa

ni
lin

e 
4-

B
ro

m
op

he
ny

l P
he

ny
l E

th
er

 
H

ex
ac

hl
or

ob
en

ze
ne

 
P

en
ta

ch
lo

ro
ph

en
ol

 
P

he
na

nt
hr

en
e 

A
nt

hr
ac

en
e 

D
i-n

-b
ut

yl
 P

ht
ha

la
te

 
Fl

ou
ra

nt
he

ne
 

P
yr

en
e 

B
en

zy
l B

ut
yl

 P
ht

ha
la

te
 

B
en

zo
(a

)A
nt

hr
ac

en
e 

3,
3'

-D
ic

hl
or

ob
en

zi
di

ne
 

C
hr

ys
en

e 
bi

s(
2-

E
th

yl
he

xy
l) 

P
ht

ha
la

te
 

D
i-n

-o
ct

yl
ph

th
al

at
e 

B
en

zo
(b

)F
lu

or
an

th
en

e 
B

en
zo

(k
)F

lu
or

an
th

en
e 

A
na

ly
tic

al
 D

at
a 

S
u

m
m

ar
y 

04
11

 1
12

00
2 

1 :
47

 P
M

 

P
ag

e 
~

. 
G

 
10

 



P
ar

am
et

er
 

3-
N

itr
oa

ni
lin

e 
D

im
et

hy
l P

ht
ha

la
te

 
2,

6-
D

in
itr

ot
ol

ue
ne

 
A

ce
na

ph
th

yl
en

e 
A

ce
na

ph
th

en
e 

2,
4-

D
in

itr
op

he
no

l 
D

ib
en

zo
fu

ra
n 

2,
4-

D
in

itr
ot

ol
ue

ne
 

D
ie

th
yl

 P
ht

ha
la

te
 

4-
N

itr
op

he
no

l 
F

lu
or

en
e 

4-
C

hl
or

op
he

ny
l P

he
ny

l E
th

er
 

4,
6-

D
in

itr
o-

2-
m

et
hy

lp
he

no
l 

4-
N

itr
oa

ni
lin

e 
4-

B
ro

m
op

he
ny

l P
he

ny
l E

th
er

 
H

ex
ac

hl
or

ob
en

re
ne

 
P

en
ta

ch
lo

ro
ph

en
ol

 
P

he
na

nt
hr

en
e 

A
nt

hr
ac

en
e 

D
i-n

-b
ut

yl
 P

ht
ha

la
te

 
F

lo
ur

an
th

en
e 

Py
re

ne
 

B
en

zy
l B

ut
yl

 P
ht

ha
la

te
 

B
en

zo
(a

)A
nt

hr
ac

en
e 

3,
3'

-D
ic

hl
or

ob
en

zi
di

ne
 

C
hr

ys
en

e 
bi

s(
2-

E
th

yl
he

xy
l) 

P
ht

ha
la

te
 

D
i-n

-o
ct

yl
ph

th
al

at
e 

B
en

zo
(b

)F
lu

or
an

th
en

e 
B

en
zo

(k
)F

lu
or

an
th

en
e 

- 
-

-
 

S
am

pi
el

D
 

02
4G

 W
 0

03
04

 
0

2
4

~
 

~
0

0
4

0
1

 
D

at
ec

o
lle

ct
ed

 
6/

10
/1

99
9 

4/
24

/1
99

8 
10
12
91
1 

99
8 

D
at

eE
xt

ra
ct

ed
 

61
1 5

/1
99

9 
4/

29
/1

 9
98

 
10

/3
0/

19
98

 
D

at
eA

n
al

p
ed

 
6/

20
/1

99
9 

51
1 9

/1
99

8 
11

/4
/1

99
8 

S
D

G
N

um
be

r 
E

N
01

 7 
EC

ZG
O

S 
36

1 4
9 

--
 

U
n

its
 

I 

P
ag

e 
11

 



P
ar

am
et

er
 

3-
N

itr
oa

ni
lin

e 
D

im
et

hy
l P

ht
ha

la
te

 
2,

6-
D

in
itr

ot
ol

ue
ne

 
A

ce
na

ph
th

yl
en

e 
A

ce
na

ph
th

en
e 

2,
4-

D
in

itr
op

he
no

l 
D

ib
en

to
fu

ra
n 

2,
4-

D
in

itr
ot

ol
ue

ne
 

D
ie

th
yl

 P
ht

ha
la

te
 

4-
N

itr
op

he
no

l 
Fl

uo
re

ne
 

4-
C

hl
or

op
he

ny
l P

he
ny

l E
th

er
 

4,
6-

D
in

itr
o-

2-
m

et
hy

lp
he

no
l 

4-
N

itr
oa

ni
lin

e 
4.

B
ro

m
op

he
ny

l P
he

ny
l E

th
er

 
H

ex
ac

hl
or

ob
en

ze
ne

 
P

en
ta

ch
lo

ro
ph

en
~l

 
P

he
na

nt
hr

en
e 

A
nt

hr
ac

en
e 

D
i-n

-b
ut

yl
 P

ht
ha

la
te

 
Fl

ou
ra

nt
he

ne
 

Py
re

ne
 

B
en

zy
l B

ut
yl

 P
ht

ha
la

te
 

B
en

zo
(a

)A
nt

hr
ac

en
e 

3,
3'

-D
ic

hl
or

ob
en

zi
di

ne
 

C
hr

ys
en

e 
bi

s(
2-

Et
hy

lh
ex

yl
) P

ht
ha

la
te

 
D

i-n
-o

ct
yl

ph
th

al
at

e 
B

en
zo

(b
)F

lu
or

an
th

en
e 

S
en

zo
(k

)F
lu

or
an

th
en

e 

A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

11
 I
f2
00
2 

1 :
47

 P
M

 

S
ta

tio
nl

D
 

S
am

pl
el

D
 

D
at

ec
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

ly
ze

d 
S

D
G

N
um

be
r 

U
ni

ts
 

ug
/L

 



P
ar

am
et

er
 

B
en

zo
(a

) P
yr

en
e 

In
d

en
o

(l,
2,

3-
c,

d
)p

yr
en

e 
D

ib
en

z(
a,

 h)
an

th
ra

ce
ne

 
B

en
zo

(g
, h

,i)
P

er
yl

en
e 

A
na

ly
tic

al
 c

,r;
a-

S
um

m
ar

y 
04

11
 1

12
00

, 
I 
:
4
/
 P

M
 

U
n

it
s
 

I 

S
ta

tlo
nl

D
 

S
am

pl
el

D
 

D
at

eC
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

lv
ze

d 

P
ag

e 
13

 

G
02

4G
W

 00
 1 

1 
G

02
4G

W
00

1 
G

02
4G

 W
O

O
1 

02
4G

W
00

10
1 

02
4G

W
00

10
2 

02
4G

W
 00

 1 0
3 

4/
22

/1
99

8 
41

27
11

 9
98

 
51

91
1 9

98
 

10
/2
8/
19
98
 

--t
 

t /
28

/1
99

9 
1 0

/2
9/

19
98

 
1/

31
 11

 9
99

 
1 1

 /5
/1

99
8 

2/
f 2

11
 9
99
 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 

P
ar

am
et

er
 

-.. 

B
en

zo
(a

)P
yr

en
e 

ug
/L

 
5 

U
 J 

In
de

no
(1

,2
,3

-c
,d

)p
yr

en
e 

ug
/L

 
5 

U
J 

D
ib

en
z(

a,
h)

an
th

ra
ce

ne
 

U@ 
5 

U
J 

t 
B

en
zo

(g
,h

,i)
 P

er
yl

en
e 

ug
/L

 
5 

U
J 

C
H

20
31

40
2-

21
 .x

ls
 / 

S
V

O
A

-W
G

-F
 

in
al

 

&
 

P
ag

e 
14

 



P
ag

e 
15

 

Y
Y

Y
I
~

Y
I
I
I
Y

~
I
 

V
W

 1
 T
Y
 

I 
c)

r 
L

U
V

 
--
 

-.
- 

.
-
-
 .
L
-
 L

l
Y

V
 I
 I

 
. .
 _A

 
P

ar
am

et
er

 
U

n
its

 

C 
B

en
zo

(a
)P

yr
en

e 
lJ@
 

10
 

1 U
 

10
 

:U
 

-"
"."

 
10

 
1 u

 
10

 
u 

10
 

1 u
 

In
de

no
(l,

2,
3-

c,
d)

py
re

ne
 

ug
fL

 
D

ib
en

z(
a,

h)
an

th
ra

ce
ne

 
ug

/L
 

B
en

zo
(g

, h
,i)

P
er

yl
en

e 
u

g
n

 

*.
- 

6
 
6
 
6
 

10
 

10
 

7
 

10
 

U
 

U
 

U
 

U
 

U
 

U
 

6 
U

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04
/ 1

 1 /
20
02
 1 :

47
 P

M
 

P
ag

e 
. 
*. 

16
 



A
na

 ty
tic

al
 ~

d
ti

rS
u

rn
m

at
-y

 

P
ag

e 
17

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 

P
ag

e 
18

 

i: 

St
at

io
nl

D
 

02
4G

W
 0

04
04

 
1 

02
4H

W
00

40
1 

' 
G

02
4G

W
 00

4 
~

0
2

4
~

 
w

 o
E
-
-
 

G
02

4G
 W

O
O

4 
S

am
pl

el
D

 
02

4G
W

 00
40

3 
- 

D
at

ec
ol

le
ct

ed
 

1/
29

/1
99

9 
6/

10
/f 

99
9 

"-
. 
'
-
j
-
-
 

_, 
4/

24
/1

99
8 

D
at

eE
xt

ra
ct

ed
 

1/
31

/1
99

9 
1 

61
1 5

11
 9

99
 

! 
-
-
-
; 

41
29

11
 9

98
 

D
at

oA
na

ly
ze

d 1 
21

1 6
11

 9
99

 
I 

6/
21

 /I
 9

99
 

J
 

51
1 9

11
 9

98
 

S
D

G
N

um
be

r 
P

ar
am

et
er

 
U

ni
ts

 
37

29
6 
2
 

EN
01
 7
 

-
.

-
I

 "
><

-"
A

 
E

C
ZG

O
3 

10
 

O
i

'
-

/
U

_
'

 10
 

-- 
B

en
zo

(a
)P

yr
en

e 
ug

/L
 

U
 

I u
 

In
de

no
(l,

2,
3-

c,
d)

py
re

ne
 

ug
/L

 
0
 

10
 

\u
 

I 
10

 
1 U

 
- 

6 
-
-
-
+

 
'u

 
--.
- 

7
'

1
0

 
u 

D
ib

en
z(

a,
h)

an
th

ra
ce

ne
 

U~
IL 

I 
B

en
zo

(g
,h

,i)
P

er
yl

en
e 

ug
/L

 
10

 
1 U
 

I 
6 

I U
 

10
 

1 U
 

10
 

fu
 



1
 

A
na

ly
tic

al
 L

,.i
S

u
m

m
ar

y 

S
ta

tio
n

lD
 

G
02

4G
W

00
1 

G
02

4G
W

00
1 

G
02

4G
 W

O
O

1 
-.+

---
" 

G
02

4G
W

00
1 

S
am

pl
el

D
 

02
4G

W
00

10
1 

02
4G

W
00

10
2 

02
4G

W
00

10
3 

02
4G

W
 0

01
 04

 
D

at
ec

o
lle

ct
ed

 
4/

22
/1

99
8 

10
/2

8/
19

98
 

11
28

11
 9

9
9

'
-

 -j-
 -
-
"
 

6/
10

/1
99

9 
D

at
eE

xt
ra

ct
ed

 
4/

29
/1

99
8 

1 1
16

11
 9

98
 

2/
3/

19
99

 
61

1 5
/1

99
9 

D
at

eA
nn

ly
ze

d 
51

1 4
/1

99
8 

1 1
 I1

 01
1 9

98
 

21
31

1 9
99

 
61

1 6
11

 9
99

 
S

D
G

N
um

be
r 

E
C

ZG
02

 
36

1 4
9 

37
28

0 
E

N
01

 7 

C
ad

m
iu

m
 

Po
ta

ss
iu

m
 

P
ag

e 
19

 



P
ar

am
et

er
 

A
lu

m
in

um
 

A
nt

im
on

y 
A

rs
en

ic
 

B
ar

iu
m

 
B

er
yl

liu
m

 
C

ad
m

iu
m

 
C

al
ci

um
 

C
hr

om
iu

m
, T

ot
al

 
C

ob
al

t 
C

op
pe

r 
Iro

n 
Le

ad
 

M
ag

ne
si

um
 

M
an

ga
ne

se
 

M
er

cu
ry

 
N

ic
ke

l 
Po

ta
ss

iu
m

 
Se

le
ni

um
 

Si
lv

er
 

So
di

um
 

Th
al

liu
m

 
Ti

n 
(S

n)
 

Va
na

di
um

 
Zi

nc
 

A
na

ly
ti

ca
l D

at
a 

S
u

m
m

ar
y 

04
11

 1
 /
20
02
 P
ag

e 
20

 



a 
A

na
ly

tic
al

 ~
,r

a-
S

um
rn

ar
y 

A
rs

en
ic

 

P
ot

as
si

um
 

Se
le

ni
um

 

Th
al

liu
m

 

Va
na

di
um

 

P
ag

e 
21

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

/1
1 /
20
02
 1 :

47
 P

M
 

02
4G
 W
 0
04
04
 

D
at

ec
o

lle
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

C
ad

m
iu

m
 

P
ot

as
si

um
 

T
ha

lli
um

 

P
ag

e 
22
 



-
, 

A
na

ly
tic

al
 t,

.a
S

um
m

ar
y 

C
ad

m
iu

m
 

C
hr

om
iu

m
, T

ot
al

 
ug

/L
 

Po
ta

ss
iu

m
 

Th
al

liu
m

 

V
an

ad
iu

m
 

P
ag

e 
23
 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

11
 1

12
00

2 
1 :

47
 P

M
 

O
at

eC
ol

le
ct

ed
 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1 ,
I -D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
l,

t -
D

ic
hl

or
oe

th
an

e 
V

in
yf

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

ci
s-

l,2
-D

ic
hl

or
oe

th
yl

en
e 

1,
2-

D
ic

hl
or

oe
th

en
e 

(t
ot

al
) 

C
hl

or
of

or
m

 
1 ,
I
 ,1
 -T

ric
hl

or
oe

th
an

e 
C

ar
bo

n 
T

et
ra

ch
lo

rid
e 

1,
2-

D
ic

hl
or

oe
th

an
e 

B
en

ze
ne

 
T

ric
hl

or
oe

th
yl

en
e 

(T
C

E
) 

1,
2-

D
ic

hl
or

op
ro

pa
ne

 
B

ro
m

od
ic

hl
or

om
et

ha
ne

 
2-

C
hl

or
oe

th
yl

 vi
ny

l e
th

er
 

ci
s-

l,3
-D

ic
hl

or
op

ro
pe

ne
 

M
et

hy
l i

so
bu

ty
l k

et
on

e 
(4

-M
et

hy
l-2

-p
en

ta
no

ne
) 

ug
ll

 
T

ol
ue

ne
 

tr
an

s-
l,3

-D
ic

hl
or

op
ro

pe
ne

 
1,

1,
2-

T
ric

hl
or

oe
th

an
e 

2-
H

ex
an

on
e 

T
et

ra
ch

lo
ro

et
hy

le
ne

 (P
C

E
) 



'x 

A
na

ly
tic

al
 L

,ia
$u

m
m

ar
y 

P
ar

am
et

er
 

1,
2,

4-
-T

ric
hl

or
ob

en
ze

ne
 

C
hl

or
om

et
ha

ne
 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1 ,

I -
D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1

 ,I
 -D

ic
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

ci
s-

l,2
-D

ic
hl

or
oe

th
yl

en
e 

1,
2-

D
ic

hl
or

oe
th

en
e 

(t
ot

al
) 

C
hl

or
of

or
m

 
1 ,
l ,l

 -T
ric

hl
or

oe
th

an
e 

C
ar

bo
n 

T
et

ra
ch

 to
rid

e 
l,2

-D
ic

hl
or

oe
th

an
e 

B
en

ze
ne

 
T

ric
hl

or
oe

th
yl

en
e 

(T
C

E
) 

1,
2-

D
ic

hl
or

op
ro

pa
ne

 
B

ro
rn

od
ic

hl
or

om
et

ha
ne

 
2-

C
hl

or
oe

th
yl

 v
in

yl
 e

th
er

 
ci

s-
1,

3-
D

ic
hl

or
op

ro
pe

ne
 

M
et

hy
l i

so
bu

ty
l k

et
on

e 
(4

-M
et

hy
l-2

-p
en

ta
no

ne
) 

T
ol

ue
ne

 
tr

an
s-

11
3-

D
ic

hl
or

op
ro

pe
ne

 
1 ,

l,2
-T

ric
hl

or
oe

th
an

e 
2-

H
ex

an
on

e 
T

et
ra

ch
lo

ro
et

hy
le

ne
 (P

C
E

) 

C
H

20
31

40
2-

21
 .

X
IS

 / V
O

A
-W

G
-F

in
al

 
P

ag
e 

25
 

S
ta

tio
nl

D
 

G
02

4G
W

 00
1 

1 
G

02
4G

W
00

1 
1 

~
0

2
4

~
~

0
0

1
~

 
S

am
pl

el
D

 
02

4G
W

00
10

2 
0

2
4

G
W

0
0

1
0

3
 

-----
 

02
4G

W
00

10
3-

 
D

at
eC

ol
le

ct
ed

 
1
 O
f2

81
1 9

98
 

1/
28

/1
99

9 
7
 

-1
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

ly
ze

d 
S

D
G

N
um

be
r 

U
ni

ts
 

- 
-
1
 

11
28

11
 9

99
 

- -
.
 

10
/2

9/
j 9

98
 

7
 

1/
31

 11
 9

99
 

I
 

1 1
/5

/1
99

8 
9

9
9

 
--

a
--

w
a
-w

- 
1 

1 
t. 

21
1 2

11
 9

99
 
.
A

 

36
1 4

9 
37

28
0 

f 
37

28
0 

b-..r_ll-- 
-.+

- 
.-
 

IIX
.-"
.lll-II-
---̂

 
- 

-."--I 

ug
 IL

 
11

 
1 u 

I 
I 

10
 

u 
7
 



A
na

ly
tic

al
 D

at
a 

Su
m

m
ar

y 
04

11
 1

12
00

2 
1 :

47
 P

M
 

Pa
ra

m
et

er
 

1,
2,

4-
-T

 ri
ch

lo
ro

be
nz

en
e 

C
hl

or
om

et
ha

ne
 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

a 
1 ,
l -D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1 ,

l -
D

ic
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

ci
s-

1,
2-

D
ic

hl
or

oe
th

yl
en

e 
1,

2-
D

ic
hl

or
oe

th
en

e 
(to

ta
l) 

C
hl

or
of

or
m

 
1 ,
l ,I

 -T
ric

hl
or

oe
th

an
e 

C
ar

bo
n 

T
et

ra
ch

lo
rid

e 
1,

2-
D

ic
hl

or
oe

th
an

e 
B

en
ze

ne
 

T
ric

hl
or

oe
th

yl
en

e 
(T

C
E

) 
1,

2-
D

ic
hl

or
op

ro
pa

ne
 

B
ro

m
od

ic
hl

or
om

et
ha

ne
 

2-
C

hl
or

oe
th

yl
 v

in
yl

 e
th

er
 

ci
s-

l,3
-D

ic
hl

or
op

ro
pe

ne
 

M
et

hy
l i

so
bu

ty
l k

et
on

e 
(4

-M
et

hy
l-2

-p
en

ta
no

ne
) 

T
ol

ue
ne

 
tra

ns
-l,

3-
D

ic
hl

or
op

ro
pe

ne
 

1 ,
I ,

2-
T

ric
hl

or
oe

th
an

e 
2-

H
ex

an
on

e 
T

et
ra

ch
lo

ro
et

hy
le

ne
 (P

C
E

) 

U
ni

ts
 

ug
/L

 
ug

/L
 

u
g

k
 

ug
/L

 
ug

/L
 

ug
R

 
ua

R
 St

at
lo

nl
D

 
S

am
pl

el
D

 
D

at
ec

ol
le

ct
ed

 

P
ag

e 
--

<
 

26
 

G
02

4G
W

00
1 

~
0

2
4

~
~

 
0

0
1

 
f 

G
02

4G
W

 00
 1 

1 
02

4G
W

 00
1 0

4 
61

1 0
11

 9
99

 
02

4G
W

00
10

4 
---.. 

-- 
02

4G
W

00
10

4D
L 

61
1 0

/1
99

9 
61

1 0
11
: 9

99
 



P
ar

am
et

er
 

1,
2,

4-
-T

ric
hl

or
ob

en
ze

ne
 

C
hl

or
om

et
ha

ne
 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1 ,

1 -
D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1 ,

l -
0i

ch
lo

ro
et

ha
ne

 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

ci
s-

l,2
-D

ic
hl

or
oe

th
yl

en
e 

1,
2-

D
ic

hl
or

oe
th

en
e 

(t
ot

al
) 

C
hl

or
of

or
m

 
1,

1,
1 -

T
ric

hl
or

oe
th

an
e 

C
ar

bo
n 

T
et

ra
ch

lo
rid

e 
I
 ,2

-D
ic

hl
or

oe
th

an
e 

B
en

ze
ne

 
T

ric
hl

or
oe

th
yl

en
e 

(T
C

E
) 

1,
2-

D
ic

hl
or

op
ro

pa
ne

 
B

ro
m

od
ic

hl
or

om
et

ha
ne

 
2-

C
hl

or
oe

th
yl

 vi
ny

l e
th

er
 

ci
s-

1,
3-

D
ic

hl
or

op
ro

pe
ne

 
M

et
hy

l is
ob

ut
yl

 k
et

on
e 

(4
-M

et
hy

l-&
-p

en
ta

no
ne

) 
T

ol
ue

ne
 

tr
an

s-
13

-D
ic

hl
or

op
ro

pe
ne

 
I
 ,1
,2

-T
ric

hl
or

oe
th

an
e 

2-
H

ex
an

on
e 

T
et

ra
ch

lo
ro

et
hy

le
ne

 (P
C

E
) 

S
ta

tf
on

lD
 

S
am

pl
el

D
 

D
at

ec
o

lle
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

P
ag

e 
27

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

/1
1/

20
02

 1
 :4

7 
P

M
 

P
ar

am
et

er
 

1,
2,

4-
-T

ric
hl

or
ob

en
ze

ne
 

C
hl

or
om

et
ha

ne
 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1 ,
l -D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

u I
f id

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1 ,
l -D

ic
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

ci
s-

l,2
-D

ic
hl

or
oe

th
yl

en
e 

1,
2-

D
ic

hl
or

oe
th

en
e 

(t
ot

al
) 

C
hl

or
of

or
m

 
1 ,

l ,
l -

T
ric

hl
or

oe
th

an
e 

C
ar

bo
n 

T
et

ra
ch

lo
rid

e 
1,

2-
D

ic
hl

or
oe

th
an

e 
B

en
ze

ne
 

T
ric

hl
or

oe
th

yl
en

e 
(T

C
E

) 
1,

2-
D

ic
hl

or
op

ro
pa

ne
 

B
ro

m
od

ic
hl

or
om

et
ha

ne
 

2-
C

hl
or

oe
th

yl
 vi

ny
l e

th
er

 
ci

s-
l,3

-D
ic

hl
or

op
ro

pe
ne

 
M

et
hy

l i
so

bu
ty

l k
et

on
e 

(4
-M

et
hy

l-2
-p

en
ta

no
ne

) 
T

ol
ue

ne
 

tr
an

s-
l,3

-D
ic

hl
or

op
ro

pe
ne

 
1,

1,
2-

T
ric

hl
or

oe
th

an
e 

2-
H

ex
an

on
e 

T
et

ra
ch

lo
ro

et
hy

le
ne

 (P
C

E
) 

S
ta

tio
nl

D
 

G
02

4G
W

 0
02

 
, 

G
02

4G
W

00
2 
'
7
 

0
0

2
4

~
~

5
2

-
 

I 
S

am
pl

el
D

 
02

4G
 W

 00
20

2 
- 0

24
G

W
 

-
 

00
20

3 
--
--
 

1 
0

2
4

~
~

 
0
0
2
0
3
~
 

D
at

ec
ol

le
ct

ed
 

10
/2

9/
1 9

98
 

1 /
28

/1
99

9 
7
 1/2

8/
19

99
 

I 
-

-
-

~
 

-
~

-
-

 
-
 

D
at

eE
xt

ra
ct

ed
 

1 1
31

 11
 9

99
 

D
at

e A
na

ly
ze

d 
2.1

1 
21

1 9
99

 
S

O
G

N
um

be
r 

~
-
 

. 
.--

.-.
-.-

..-
 

* 
,--
-."
 

37
28
0 

U
ni

ts
 

I 
ug

/L
 

10
 

1 u
 

1 
I 

t 
10

 
1 u

 
I
 

i 
-
-
 

C
"

',
 Z
 

P
ag

e 
..
- 

28
 



A
na

ly
tic

al
 L

nt
a-

um
rn

ar
y 

04
11

 1
12

00
2 

I :
47

 P
M

 

P
ag

e 
29

 

C
hl

or
oe

th
an

e 
1 ,

I -
D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1 ,

l -
D

lc
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

ci
s-

l,2
-D

ic
hl

or
oe

th
yl

en
e 

12
-D

ic
ht

or
oe

th
en

e 
(to

ta
l) 

C
hl

or
of

or
m

 
1

 ,l
 ,l

 -T
ric

hl
or

oe
th

an
e 

C
ar

bo
n 

T
et

ra
ch

lo
rid

e 
1,

2-
D

ic
hi

or
oe

th
an

e 
B

en
ze

ne
 

T
ric

hl
or

oe
th

yl
en

e 
(T

C
E

) 
1,

2-
D

ic
hl

or
op

ro
pa

ne
 

B
ro

rn
od

ic
hl

or
om

et
ha

ne
 

tr
an

s-
l,3

-D
ic

hl
or

op
ro

pe
ne

 
a
 

1 ,
I ,

P
T

ric
hl

or
oe

th
an

e 
u&

 
2-

H
ex

an
on

e 
ug

/L
 

T
et

ra
ch

lo
ro

et
hy

le
ne

 (P
C

E
) 

ug
/L

 

3 3 5 3 

U
 

U
 

U U 

1 
I 

1
 

1 
10

 
1
 

U
 

,
 U U

 
U

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

11
 1

12
00

2 
1 :

47
 P

M
 

P
ar

am
et

er
 

1,
2,

4-
-T

ric
hl

or
ob

en
ze

ne
 

C
hl

or
om

et
ha

ne
 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1

 ,l
 -D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
ls

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1 ,
I -0

ic
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

ci
s-

l,2
-D

ic
hl

or
oe

th
yl

en
e 

1,
2-

D
ic

hl
or

oe
th

en
e (

to
ta

l) 
C

hl
or

of
or

m
 

1 ,
l ,
l -T

ric
hl

or
oe

th
an

e 
C

ar
bo

n 
T

et
ra

ch
lo

rid
e 

1,
2-

D
ic

hl
or

oe
th

an
e 

B
en

ze
ne

 
T

ric
hl

or
oe

th
yl

en
e 

(T
C

E
) 

1,
2-

D
ic

hl
or

op
ro

pa
ne

 
B

ro
m

od
ic

hl
or

om
et

ha
ne

 
2-

C
hl

or
oe

th
yl

 vi
ny

l e
th

er
 

ci
s-

lI
3

-D
ic

h
l~

r~
p

r~
p

e
n

e
 

M
et

hy
l i

so
bu

ty
l k

et
on

e 
(4

-M
et

hy
l-2

-p
en

ta
no

ne
) 

T
ol

ue
ne

 
tr

an
s-

l,3
-D

ic
hl

or
op

ro
pe

ne
 

1,
1,

2-
T

ric
hl

or
oe

th
an

e 
2-

H
ex

an
on

e 
T

et
ra

ch
lo

ro
et

hy
le

ne
 (P

C
E

) 

S
ta

tlo
nl

D
 

G
02

4G
 W

O
O

3 
G

02
4G

W
00

3 
G

02
4G

W
00

3 
02

4G
W

00
30

1 
02

4G
 W

 00
30

2 
02

4G
W

 0
03

02
 

D
at

ec
ol

le
ct

ed
 

41
20

11
 9

98
 

10
/2

9/
19

98
 

1 0
/2

9/
19

98
 

D
at

eE
xt

ra
ct

ed
 

41
27

11
 9

98
 
7
-
 

1 0
13

0/
19

98
 

U
ni

ts
 

I 
ua

/L
 

10
 

I U
 

t 
1 

t 
10

 
l u

 
1 P

ag
e 

.-
,-

 
30

 



P
ar

am
et

er
 

1,
2,

4-
-T

ric
hl

or
ob

en
ze

ne
 

C
hl

or
om

et
ha

ne
 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1

 ,I
 -D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1 ,

l -
D

ic
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

ci
s-

1,
2-

D
ic

hl
or

oe
th

yl
en

e 
1,

2-
D

ic
hl

or
oe

th
en

e 
(to

ta
l) 

C
hl

or
of

or
m

 
1 ,

I ,
1 -

T
ric

hl
or

oe
th

an
e 

C
ar

bo
n 

T 
et

ra
ch

lo
tid

e 
12

-D
ic

hl
or

oe
th

an
e 

B
en

ze
ne

 
T

ric
hl

or
oe

th
yl

en
e 

(T
C

E
) 

1,
Z

-D
ic

hl
or

op
ro

pa
ne

 
B

ro
m

od
ic

hl
or

om
et

ha
ne

 
2-

C
hl

or
oe

th
yl

 vi
ny

l e
th

er
 

ci
s-

l,3
-D

ic
hl

or
op

ro
pe

ne
 

M
et

hy
l i

so
bu

ty
l k

et
on

e 
(4

-M
et

hy
l-2

-p
en

ta
no

ne
) 

T
ol

ue
ne

 
tr

an
s-

l,3
-D

ic
hl

or
op

ro
pe

ne
 

1 ,
f ,

2-
T

ric
hl

or
oe

th
an

e 
2-

H
ex

an
on

e 
T

et
ra

ch
lo

ro
et

hy
le

ne
 (P

C
E

) 

D
at

eE
xt

ra
et

ed
 

P
ag

e 
31

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

11
 1
/2
00
2 

1 :
47

 P
M
 

P
ar

am
et

er
 

I
 ,2
,4

--
T

ric
hl

or
ob

en
ze

ne
 

C
hl

or
om

et
ha

ne
 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1 ,

l -
D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1 ,

l -
D

ic
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

ci
s-

l,2
-D

ic
h 

to
ro

et
hy

le
ne

 
1,

2-
D

ic
hl

or
oe

th
en

e 
(t

ot
al

) 
C

hl
or

of
or

m
 

1,
1,

1 
-T

ric
hl

or
oe

th
an

e 
C

ar
bo

n 
T

et
ra

ch
lo

rid
e 

1,
2-

D
ic

hl
or

oe
th

an
e 

B
en

ze
ne

 
T

ric
hl

or
oe

th
yl

en
e 

(T
C

E
) 

1,
2-

D
ic

hl
or

op
ro

pa
ne

 
B

ro
m

od
ic

hl
or

om
et

ha
ne

 
2-

C
hl

or
oe

th
yl

 v
in

yl
 e

th
er

 
ci

s-
l,3

-D
ic

hl
or

op
ro

pe
ne

 
M

et
hy

l l
so

bu
ty

l k
et

on
e 

(4
-M

et
hy

l-2
-p

en
ta

no
ne

) 
To

lu
en

e 
tra

ns
-l,

3-
D

ic
hl

or
op

ro
pe

ne
 

1 ,
l,2

-T
ric

hl
or

oe
th

an
e 

2.
H

ex
an

on
e 

T
et

ra
ch

lo
ro

et
hy

le
ne

 (P
C

E
) 

U
ni

ts
 



P
ar

am
et

er
 

1,
2,

4-
-T

ric
hl

or
ob

en
te

ne
 

C
hl

or
om

et
ha

ne
 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1 ,

l -
D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1 ,

l -
D

ic
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

ci
s-

l,2
-D

ic
hl

or
oe

th
yl

en
e 

1,
2-

D
ic

hl
or

oe
th

en
e 

(t
ot

al
) 

C
hl

or
of

or
m

 
1 ,

I ,
I -

T
ric

ht
or

oe
th

an
e 

C
ar

bo
n 

T
et

ra
ch

lo
rid

e 
1,

2-
D

ic
hl

or
oe

th
an

e 
B

en
ze

ne
 

T
ric

hl
or

oe
th

yl
en

e 
(T

C
E

) 
1,

2-
D

ic
hl

or
op

ro
pa

ne
 

B
ro

m
od

ic
hl

or
om

et
ha

ne
 

2-
C

hl
or

oe
th

yl
 v

in
yl

 e
th

er
 

ci
s-

l,3
-D

ic
hl

or
op

ro
pe

ne
 

M
et

hy
l i

so
bu

ty
l k

et
on

e 
(4

-M
et

hy
l-2

-p
en

ta
no

ne
) 

T
ol

ue
ne

 
tr

an
s-

l,3
-D

ic
hl

or
op

ro
pe

ne
 

1,
1,

2-
T

ric
hl

or
oe

th
an

e 
2-

H
ex

an
on

e 
T

et
ra

ch
lo

ro
et

hy
le

ne
 (P

C
E

) 

A
n

al
yt

ic
al

 L
,,a

-S
um

m
ar

y 
04

/1
1 1

20
0r

 I
 :4

7'
P

M
 

P
ag

e 
33

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

/1
1 /

20
02

 1
 :4

7 
P

M
 

Vi
ny

l c
hl

or
id

e 
B

ro
m

om
et

ha
ne

 
C

hl
or

oe
th

an
e 

7,
1 -

D
ic

hl
or

oe
th

en
e 

A
ce

to
ne

 
C

ar
bo

n 
D

is
ul

fid
e 

M
et

hy
le

ne
 C

hl
or

id
e 

1 ,
I
 -0
ic

hl
or

oe
th

an
e 

Vi
ny

l a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

ci
s-

l,2
-D

ic
hl

or
oe

th
yl

en
e 

1,
2-

D
ic

hl
or

oe
th

en
e (

to
ta

l) 
C

hl
or

of
or

m
 

l ,
 1 ,

 1 -
Tr

ic
hl

or
oe

th
an

e 
C

ar
bo

n 
Te

tr
ac

hl
or

id
e 

1,
2-

D
ic

hl
or

oe
th

an
e 

B
en

ze
ne

 
Tr

ic
hl

or
oe

th
yl

en
e 

(T
C

E
) 

1,
2-

D
ic

hl
or

op
ro

pa
ne

 
B

ro
rn

od
ic

hl
or

om
et

ha
ne

 
2-

C
hl

or
oe

th
yl

 vi
ny

j e
th

er
 

ci
s-

11
3-

D
ic

hl
or

op
ro

pe
ne

 
M

et
hy

l i
so

bu
ty

l k
et

on
e 

(4
-M

et
hy

l-2
-p

en
ta

no
ne

) 
u

g
L

 
To

lu
en

e 
+
-
-
-
-
 

tr
an

s-
l,3

-D
ic

hl
or

op
ro

pe
ne

 
1,

1,
2-

Tr
ic

hl
or

oe
th

an
e 

2-
H

ex
an

on
e 

Te
tr

ac
hl

or
oe

th
yl

en
e 

(P
C

E
) 

P
ag

e 
A

 ,-
. 

34
 



D
at

eE
xt

ra
ct

ed
 

1,
2,

4-
-T

ric
h l

or
ob

en
ze

ne
 

C
hl

or
om

et
ha

ne
 

V
in

yl
 c

hl
or

id
e 

B
ro

rn
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1 ,

l -
D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1 ,

l -
D

ic
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

ci
s-

l,2
-D

ic
hl

or
oe

th
yl

en
e 

1,
2-

D
ic

hl
or

oe
th

en
e 

(t
ot

al
) 

C
hl

or
of

or
m

 
1 ,
I ,
l -T

ric
hl

or
oe

th
an

e 
Ca
rb
on
 T

et
ra

ch
lo

rid
e 

1,
2-

D
ic

hl
or

oe
th

an
e 

B
en

ze
ne

 
Tr

ic
hl

or
oe

th
yl

en
e 

(T
C

E
) 

1,
2-

D
ic

hl
or

op
ro

pa
ne

 
B

ro
m

od
ic

hl
or

om
et

ha
ne

 
2-

C
hl

or
oe

th
yl

 v
in

yl
 e

th
er

 
ci

s-
l,3

-D
ic

hl
or

op
ro

pe
ne

 

To
lu

en
e 

tr
an
s-
l,
3-
Di
ch
lo
ro
pr
op
en
e 

f ,
l,2

-T
ric

hl
or

oe
th

an
e 

2-
H

ex
an

on
e 

Te
tra

ch
lo

ro
et

hy
le

ne
 (P

C
E

) 

P
ag

e 
35

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

11
 1

12
00

2 
1 :
47
 P

M
 

S
ta

tio
nl

D
 

S
am

pl
el

D
 

D
at

ec
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

ly
re

d 
S

D
G

N
um

be
r 

-- .
- 

P
ar

am
et

er
 

U
ni

ts
 

D
ib

ro
m

oc
hl

or
om

et
ha

ne
 

ug
/L

 
C

hl
or

ob
en

ze
ne

 
ug

/L
 

E
th

yl
 be

nz
en

e 
ug

/L
 

m
+p

 X
yl

en
e 

ug
/L

 
o-

X
yl

en
e 

ug
/L

 
X

yl
en

es
, T

ot
al

 
ug

lL
 

S
ty

re
ne

 
ug

/L
 

B
ro

m
of

or
m

 
ug

/L
 

1,
1,

2,
2-

Te
tr

ac
hl

or
oe

th
an

e 
ug

/L
 

P
ag

e 
36
 

, - 



A
na

ly
tic

al
 t

at
a3

u
m

rn
ar

y 
04

/1
1/

20
02

 1
 :4

7 
P

M
 

-
 

-
-

-
 

-
-
 

-
-
-
 -

- 
, 

-
 
.-
19
99
 

I 
S

D
G

N
U

~
~

~
~

 
36

14
9 

1 
37
28
0 

I 
37
28
0 

--
-.
 7
 

---
---

-..
..-

 
1..- 

P
ar

am
et

er
 

U
 n I

ts
 

-
 

D
ib

ro
m

oc
hl

or
om

ei
~

 
th

an
e 

ua
/L

 
I 

I 
I 

5 
I U

 
1 

I 
I 

;n
lo

ro
~

en
ze

ne
 

u
g

/~
 

I 
5
 

1 u
 

I 
Lt

hy
lb

en
ze

ne
 

uo
/L

 
5 

fL
I 

-4
- 

rn
+p

 X
yI

en
e 

o-
Xy

le
ne

 
Xy

le
ne

s,
 T

ot
al

 
St

yr
en

e 
B

ro
m

of
or

m
 

1,
1,

2,
2-

Te
tr

ac
hl

or
oe

th
an

e 

P
ag

e 
37
 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

11
 1

12
00

2 
1 :

47
 P

M
 

P
ar

am
et

er
 

U
ni

ts
 

D
ib

ro
m

oc
hl

or
om

et
ha

ne
 

ug
/L

 
C

hl
or

ob
en

ze
ne

 
Et

hy
lb

en
ze

ne
 

m
+p

 X
yl

en
e 

o-
X

yl
en

e 
Xy

te
ne

s,
 T

ot
al

 
St

yr
en

e 
B

ro
m

of
or

m
 

1 ,
I ,2

,2
-T

et
ra

ch
lo

ro
et

ha
ne

 

P
ag

e 
,
 - 

38
 



P
ar

am
et

er
 

D
ib

ro
rn

ac
hl

or
or

ne
th

an
e 

C
hl

or
ob

en
ze

ne
 

E
th

yl
be

nz
en

e 
m

+p
 X

yl
en

e 
o-

X
yl

en
e 

X
yl

en
es

, T
ot

al
 

S
ty

re
ne

 
B

ro
m

of
or

m
 

1,
1,

2,
2-

T
et

ra
ch

lo
ro

et
ha

ne
 

S
ta

tlo
nI

D
 

S
am

pl
el

D
 

D
at

ec
o

lle
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

ly
re

d 
S

D
G

N
um

be
r 

P
ag

e 
39
 

U
ni

ts
 

ug
1L

 
ug

/L
 

ug
/L

 

1 1
 

1
 

U
 

,
 u U

 
i
 

-
-
 



A
na

ly
tic

al
 D

at
a 
Su
mm
ar
y 

04
11

 1
12

00
2 

1
 :4

7 
P

M
 

S
ta

tlo
nl

D
 

S
am

pl
el

D
 

D
at

eC
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

ly
ze

d 
S

O
G

N
um

be
r 

E
th

yl
be

nz
en

e 
m

+p
 X

yl
en

e 
o-

X
yl

en
e 

X
yl

en
es

, T
ot

al
 

St
yr

en
e 

B
ro

rn
of

or
m

 
1 ,

I ,
2,

2-
T

et
ra

ch
lo

ro
et

ha
ne

 

P
ag

e 
"

. 
40
 



A
na

ly
tic

al
 L

,.a
'S

um
rn

ar
y 

D
at

ec
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

C
hl

or
ob

en
ze

ne
 

E
th

yl
be

nz
en

e 
m

+p
 X

yl
en

e 
a-

X
yl

en
e 

Xy
le
ne
s,
 T

ot
al

 
S

ty
re

ne
 

B
ro

m
of

or
m

 
1

 ,I
 ,2

,2
-T

et
ra

ch
lo

ro
et

ha
ne

 

P
ag

e 
41

 



P
ar

am
et

er
 

D
ib

ro
m

oc
hl

or
om

et
ha

ne
 

C
hl

or
ob

en
ze

ne
 

E
th

yl
 be

nz
en

e 
m

+p
 X

yl
en

e 
o-

X
yl

en
e 

X
yl

en
es

, T
ot

al
 

S
ty

re
ne

 
B

ro
m

of
or

m
 

1,
1,

2,
2-

Te
tr

ac
hl

or
oe

th
an

e 

A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

/1
1/

20
02

 1
 :4

7 
P

M
 

S
ta

tio
nl

D
 

S
am

pl
sl

D
 

D
at

ec
o

lle
ct

ed
 

U
n

it
s 

I 
-7

--
*
l-
--
--
p
a
r
+
.r
 

ll-j
-- 

> 
-
-
 

G
02

4G
W

 00
3 

f 
~

0
2

4
~

 
~
0
0
3
 

G
02

4G
 W

O
O

3 
02

4G
 W

O
O

30
1 

02
4G

W
 00

30
2 

02
4G

 W
 0

03
02

 
41

20
11

 99
8 

1 
f 0

12
91

1 9
98

 
I 

10
/2

9/
19

98
 

D
at

eE
xt

ra
ct

ed
 

A
g

e 
,
 , 

42
 

I 
41

27
11

 99
8 

D
at

eA
na

l y
ze

d 
51

91
1 9

98
 

1 1
13

11
 9

98
 

*--- 

~
~

~
~

u
m

b
e

r
 

L
 -- 

E
C

ZG
02

 
36
1 

4
9

 
--
--
--
 

- 
+

 
36

14
9 



A
na

ly
tic

al
 L

-.a
S

um
m

ar
y 

04
/1

1/
20

0,
 

. -4
7
 'P

M
 

P
a

ra
m

e
te

r 
U

n
it

s
 

I 
. 
-.
 -
 . -

 - 
- -

 - 
"
.-
A

 

D
ib

ro
m

oc
hl

or
om

et
ha

ne
 

ug
/L

 
5 

fu
 

--
 

3 
1 U
 

C
hl

or
ob

en
ze

ne
 

ug
/L

 
a
 

5 
I U

 
I L
 

3 
I U 

Et
hy

lb
en

ze
ne

 
m

+p
 X

yl
en

e 
o-

Xy
le

ne
 

Xy
le

ne
s,

 T
ot

al
 

St
yr

en
e 

B
ro

m
of

or
m

 
1 ,

l,2
,2

-T
et

ra
ch

lo
ro

et
ha

ne
 

P
ag

e 
43

 



A
n

al
yt

ic
al

 D
at

a 
S

um
m

ar
y 

04
/1
1/
20
02
 1
 :4

7 
P

M
 

D
at

eE
xt

ra
ct

ed
 

o-
X

yl
en

e 
X

yi
en

es
, T

ot
al

 
St

yr
en

e 
B

ro
m

of
or

m
 

I,
 t,2

,2
-T

et
ra

ch
lo

ro
et

ha
ne

 

Pa
ge

 4
4 



A
na

ly
tic

al
 L
 

~'
S

u
rn

rn
ar

y 

.
 
-

-
 

-
-

-
 

D
at

eA
na

ly
ze

d 
1 1

/3
/1

99
8 

11
/4

/1
99

8 
*p
hA

-.p,-
..- 

~-
".-*

 t 
vv

is
ss

 
LIl

j 
S

D
G

N
um

be
r 

36
1 4

9 
36

1 4
9 

37
29

6 

-
 

S
ta

tio
nl

D
 

G
02

4G
W

 00
4 

1 
G

02
4G

W
00

4,
 

G
02

4G
 W

O
O

4 
- 

S
am

pl
el

D
 

02
4G

W
 00

40
2 

02
4G

 W
 0

04
02

 
02

4G
W

 00
40

3 

Et
hy

lb
en

ze
ne

 
m

+p
 X

yl
en

e 
o-

X
yl

en
e 

X
yl

sn
es

, T
ot

al
 

St
yr
en
e 

B
ro

m
of

or
m

 
t ,

l,2
,2

-T
et

ra
ch

lo
ro

et
ha

ne
 

D
at

ec
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

P
ag

e 
45

 

1 0
/2

9/
19

98
 

f 
10

/2
9/

19
98

 
7 /

29
/1

99
9 

10
/3

0/
19

98
 
T
-
-
 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 

-
 

1
 

-
 
-
 

- 
- 

S
am

pl
el

D
 

02
4G
 W

O
O

40
3 

1 
02
4G
 W

 00
40
4 

D
at

ec
o

lle
ct

ed
 

1 1
29

11
99

9 
61

1 0
11

 9
99
 

E
th

yl
be

nz
en

e 
m

+p
 X

yl
en

e 
o-

X
yl

en
e 

ug
/L

 
Xy

le
ne

s,
 T

ot
al

 
ug

/L
 

S
ty

re
ne

 
B

ro
m

of
or

m
 

U
Q

/L
 

! 
1 



A
na

ly
tic

al
 L

at
a3

u
m

m
ar

y 

P
ar

am
et

er
 

S
ta

tio
nl

D
 

S
am

pl
e1

0 
D

at
ec

ol
le

ct
ed

 
41
24
11
 9
98
 

41
24
11
 9
98
 

D
at

eE
xt

ra
ct

ed
 

D
ib

ro
m

oc
hl

or
om

et
ha

ne
 

ug
/L

 
C

hl
or

ob
en

ze
ne

 
ug

/L
 

E
th

yl
be

nz
en

e 
ug

/L
 

m
+p

 X
yl

en
e 

ug
/L

 
o-

X
yl

en
e 

ug
/L

 
X

yl
en

es
, T

ot
al

 
ug

1L
 

D
at

eA
na

ly
ze

d 
S

D
G

N
um

be
r 

U
ni

ts
 

S
ty

re
ne

 
B

ro
rn

of
or

m
 

1,
1,

2,
2-

T
et

ra
ch

lo
ro

et
ha

ne
 

41
28
11
 9

98
 

1 
51
1 

91
1 9

98
 

E
C

ZG
03

 
E

C
ZG

03
 

Pa
ge

 4
7 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 

D
at

eE
xt

ra
ct

ed
 

N
-N

itr
os

od
ip

he
ny

la
m

in
e 

Ph
en

ol
 

1,
4-

D
ic

hl
or

ob
en

ze
ne

 
B

en
zy

l a
lc

oh
ol

 
1,

2-
D

ic
hl

or
ob

en
ze

ne
 

2-
M

et
hy

lp
he

no
l (

0-
C

re
so

l) 
N

-N
itr

os
od

i-n
-p

ro
py

la
m

in
e 

H
ex

ac
hl

or
oe

th
an

e 
N

itr
ob

en
ze

ne
 

ls
op

ho
ro

ne
 

2-
N

itr
op

he
no

l 
2,

4-
D

im
et

hy
lp

he
no

l 
bi

s(
2-

C
hl

or
oe

th
ox

y)
 M

et
ha

ne
 

2,
4-

D
ic

hl
or

op
he

no
l 

B
en

ro
ic

 a
ci

d 
N

ap
ht

ha
le

ne
 

4-
C

hl
or

oa
ni

lin
e 

H
ex

ac
hl

or
ob

ut
ad

ie
ne

 
4-

C
hl

or
o-

3-
m

et
hy

lp
he

no
l 

2-
M

et
hy

ln
ap

ht
ha

le
ne

 
H

ex
ac

hl
or

oc
yc

lo
pe

nt
ad

le
ne

 
2,

4,
6-

Tr
ic

hl
or

op
he

no
l 

2,
4,

5-
Tr

ic
hl

or
op

he
no

l 
2-

C
hl

or
on

ap
ht

ha
ie

ne
 

2-
N

itr
oa

ni
lin

e 

P
ag

e 
48

 
,
-
 



P
ar

am
et

er
 

2,
2'

-O
xy

bi
s(

1 -
ch

lo
ro

)p
ro

pa
ne

 
4-

M
et

hy
lp

he
no

l (
p-

C
re

so
l) 

N
-N

itr
os

od
ip

he
ny

la
m

in
e 

P
he

no
l 

bi
s(

2-
C

hl
or

oe
th

yt
) e

th
er

 (
2-

C
hl

or
oe

th
yl

 E
th

er
) 

2-
C

hl
or

op
he

no
l 

1,
3-

D
ic

hl
or

ob
en

ze
ne

 
1,

4-
D

ic
hl

or
ob

en
ze

ne
 

B
en

zy
l a

lc
oh

ol
 

1,
2-

D
ic

hl
or

ob
en

ze
ne

 
2-

M
et

hy
lp

he
no

l (
0-

C
re

so
l) 

N
-N

itr
os

od
i-n

-p
ro

py
la

m
in

e 
H

ex
ac

hl
or

oe
th

an
e 

N
itr

ob
en

ze
ne

 
ls

op
ho

ro
ne

 
2-

N
itr

op
he

no
l 

2,
4-

D
im

et
hy

lp
he

no
l 

bi
s(

2-
C

hl
or

oe
th

ox
y)

 M
et

ha
ne

 
2,

4-
D

ic
hl

or
op

he
no

l 
B

en
zo

ic
 a

ci
d 

N
ap

ht
ha

le
ne

 
4-

C
hl

or
oa

ni
lin

e 
H

ex
ac

hl
or

ab
ut

ad
ie

ne
 

4-
C

hI
or

o-
3-

m
et

hy
lp

he
no

l 
2-

M
et

hy
ln

ap
ht

ha
le

ne
 

H
ex

ac
hl

or
oc

yc
lo

pe
nt

ad
ie

ne
 

2,
4,

6-
T

ric
hl

or
op

he
no

l 
2,

4,
5-

T
ric

hl
or

op
he

no
l 

2-
C

hl
or

on
ap

ht
ha

le
ne

 
2-

N
itr

oa
ni

lin
e 

5. 

A
na

ly
tic

al
 t

r~
r~

B
u

m
m

ar
y 

C
H

20
31

40
2-

21
 .

X
IS

 1 S
V

O
A

-S
O

-F
in

al
 

P
ag

e 
49

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

/1
 If
20
02
 1

 :4
7 
P
M
 

N
-N

itr
os

od
ip

he
ny

la
m

in
e 

Ph
en

ol
 

bi
s(

2-
C

hl
or

oe
th

yl
) e

th
er

 (
2-

C
hl

or
oe

th
yl

 E
th

er
) 

ug
/K

g 
2-

C
ht

or
op

he
no

l 
1,

3-
D

ic
hl

or
ob

en
ze

ne
 

1,
4-

D
ic

hl
or

ob
en

ze
ne

 
B

en
zy

l a
lc

oh
ol

 
f,2

-D
ic

hl
or

ob
en

re
ne

 
2-

M
et

hy
lp

he
no

l (
0-

C
re

so
l) 

N
-N

itr
os

od
i-n

-p
ro

py
la

m
in

e 
H

ex
ac

hl
or

oe
th

an
e 

N
itr

ob
en

ze
ne

 
ls

op
ho

ro
ne

 
2-

N
itr

op
he

no
l 

2,
4-

D
im

et
hy

lp
he

no
l 

bi
s(

2-
C

hl
or

oe
th

ox
y}

 M
et

ha
ne

 
2,

4-
D

ic
hl

or
ap

he
no

l 
Be

nz
oi

c 
ac

id
 

N
ap

ht
ha

le
ne

 
4-

C
hl

or
oa

ni
lin

e 
H

ex
ac

hl
or

ob
ut

ad
ie

ne
 

4-
C

hl
or

o-
3-

m
et

hy
lp

he
no

l 
2-

M
et

hy
ln

ap
ht

ha
le

ne
 

H
ex

ac
hl

or
oc

yc
lo

pe
nt

ad
ie

ne
 

2,
4,

6-
Tr

ic
hl

or
op

he
no

l 
2,

4,
5-

Tr
ic

hl
or

op
he

no
l 

2-
C

hl
or

on
ap

ht
ha

le
ne

 
2-

N
itr

oa
ni

lin
e 



N
-N

itr
os

od
ip

he
ny

la
m

in
e 

P
he

no
l 

bi
s(

2-
C

hl
or

oe
th

yl
) e

th
er

 (
2-

C
hl

or
oe

th
yl

 E
th

er
) 

ug
/K

g 
2-

C
hl

or
op

he
no

l 
I ,

3-
D

ic
hl

or
ob

en
ze

ne
 

1,
4-

D
ic

hl
or

ob
en

ze
ne

 
B

en
zy

l a
lc

oh
ol

 
1,

2-
D

ic
hl

or
ob

en
ze

ne
 

2-
M

et
hy

lp
he

no
l (

0-
C

re
so

l) 
N

-N
itr

os
od

i-n
-p

ro
py

la
m

in
e 

H
ex

ac
hl

or
oe

th
an

e 
N

itr
ob

en
ze

ne
 

ls
op

ho
ro

ne
 

2-
N

itr
op

he
no

l 
2,

4-
D

im
et

hy
lp

he
no

l 
bi

s(
2-

C
hl

or
oe

th
ox

y)
 M

et
ha

ne
 

2,
4-

D
ic

hl
or

op
he

no
l 

B
en

zo
ic

 a
ci

d 
N

ap
ht

ha
le

ne
 

4-
C

hl
or

oa
ni

lin
e 

H
ex

ac
hl

or
ob

ut
ad

ie
ne

 
4-

C
hl

or
o-

3-
m

et
hy

lp
he

no
l 

2-
M

et
hy

ln
ap

ht
ha

le
ne

 
H

ex
ac

hl
or

oc
yc

lo
pe

nt
ad

ie
ne

 
2,

4,
6-

T
ric

hl
or

op
he

no
l 

2,
4,

5-
T

ric
hl

or
op

he
no

l 
2-

C
hl

or
on

ap
ht

ha
le

ne
 

2-
N

itr
oa

ni
lin

e 

P
ag

e 
51

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

/1
1 R

O
O

2 
1 :

47
 P

M
 

bi
s(

2-
C

hl
or

oe
th

yl
) e

th
er

 (
2-

C
hl

or
oe

th
yl

 E
th

er
) 

ug
/K

g 
2-

C
hl

or
op

he
no

l 
f,3

-D
bh

lo
ro

be
nz

en
e 

1,
4-

D
ic

hl
or

ob
en

ze
ne

 
B

en
zy

l a
lc

oh
ol

 
1,

2-
D

ic
hl

or
ob

en
ze

ne
 

2-
M

et
hy

lp
he

no
l (

o-
C

re
so

l) 
N

-N
itr

os
od

l-n
-p

ro
py

la
rn

in
e 

H
ex

ac
hl

or
oe

th
an

e 
N

itr
ob

en
ze

ne
 

ls
op

ho
ro

ne
 

2-
N

itr
op

he
no

l 
2,

4-
D

im
et

hy
lp

he
no

l 
bi

s(
2-

C
hl

or
oe

th
ox

y)
 M

et
ha

ne
 

2,
4-

D
ic

hl
or

op
he

no
l 

B
en

to
ic

 a
ci

d 
N

ap
ht

ha
le

ne
 

4-
C

hl
or

oa
ni

lin
e 

H
ex

ac
hl

or
ob

ut
ad

ie
ne

 
4-

C
hl

or
o-

3-
m

et
hy

lp
he

no
l 

2-
M

et
hy

ln
ap

ht
ha

le
ne

 
H

ex
ac

hl
or

oc
yc

lo
pe

nt
ad

ie
ne

 
2,

4,
6-

Tr
ic

hl
or

op
he

no
l 

2,
4,

5-
Tr

ic
hl

or
op

he
no

l 
2-

C
hl

or
on

ap
ht

ha
le

ne
 

2-
N

itr
oa

ni
iin

e 



N
-N

itr
os

od
ip

he
ny

la
m

in
e 

P
he

no
l 

bi
s(

2-
C

hl
or

oe
th

yl
) e

th
er

 (
2-

C
hl

or
oe

th
yl

 E
th

er
) 

ug
M

g 
2-

C
hl

or
op

he
no

l 
1,

3-
D

ic
hl

or
ob

en
ze

ne
 

1,
4-

D
lc

hl
or

ob
en

ze
ne

 
B

en
zy

l a
lc

oh
ol

 
1,

2-
D

ic
hl

or
ob

en
ze

ne
 

2-
M

et
hy

lp
he

no
l (

o-
C

re
so

l) 
N

-N
itr

os
od

i-n
-p

ro
py

la
rn

in
e 

H
ex

ac
hl

or
oe

th
an

e 
N

itr
ob

en
ze

ne
 

ls
op

ho
ro

ne
 

2-
N

itr
op

he
no

l 
2,

4-
D

im
et

hy
lp

he
no

l 
bi

s(
2-

C
hl

or
oe

th
ox

y)
 M

et
ha

ne
 

2,
4-

D
ic

hl
or

op
he

no
l 

B
en

zo
ic

 a
ci

d 
N

ap
ht

ha
le

ne
 

4-
C

hl
or

oa
ni

lin
e 

H
ex

ac
hl

or
ob

ut
ad

ie
ne

 
4-

C
hl

or
o-

3-
m

et
hy

lp
he

no
l 

2-
M

et
hy

ln
ap

ht
ha

le
ne

 
H

ex
ac

hl
or

oc
yc

lo
pe

nt
ad

ie
ne

 
2,

4,
6-

T
ric

hl
or

op
he

no
l 

2,
4,

5-
T

ric
hl

or
op

he
no

l 
2-

C
hl

or
on

ap
ht

ha
le

ne
 

2-
N

itr
oa

ni
lin

e 

P
ag

e 
53

 



A
na

iy
tlc

al
 D

at
a 

S
um

m
ar

y 

D
at

eE
xt

ra
ct

ed
 

N
-N

itr
os

od
ip

he
ny

la
m

in
e 

Ph
en

ol
 

1,
3-

D
ic

hl
or

ob
en

ze
ne

 
1,

4-
D

ic
hl

or
ob

en
ze

ne
 

B
en

zy
l a

lc
oh

ol
 

1,
2-

D
ic

hl
or

ob
en

ze
ne

 
2-

M
et

hy
lp

he
no

l (
0-

C
re

so
l) 

N
-N

itr
os

od
i-n

-p
ro

py
la

m
in

e 
H

ex
ac

hl
or

oe
th

an
e 

N
itr

ob
en

ze
ne

 
ls

op
ho

ro
ne

 
2-

N
itr

op
he

no
l 

2,
4-

D
im

et
hy

lp
he

no
l 

bi
s(

2-
C

hl
or

oe
th

ox
y)

 M
et

ha
ne

 
2,

4-
D

ic
hl

or
op

he
no

l 
B

en
to

ic
 a

ci
d 

N
ap

ht
ha

le
ne

 
4.

C
hl

or
oa

ni
lin

e 
H

ex
ac

hl
or

ob
ut

ad
ie

ne
 

4-
C

hl
or

o-
3-

m
et

hy
lp

he
no

l 
2d

M
et

hy
ln

ap
ht

ha
Ie

ne
 

H
ex

ac
hl

or
oc

yc
lo

pe
nt

ad
ie

ne
 

2,
4,

6-
Tr

ic
hl

or
op

he
no

l 
2,

4,
5-

Tr
lc

hl
or

op
he

no
l 

2-
C

hl
or

on
ap

ht
ha

le
ne

 
2-

N
itr

oa
ni

lin
e 

P
ag

e 
*.
, 

%. 
54

 



8 
b 

A
na

ly
tic

al
 ~

,,
a

iu
m

rn
a

r~
 

D
at

eE
xt

ra
ct

ed
 

bi
s(

2-
C

hl
or

oe
th

yl
) e

th
er

 (
2-

C
hl

or
oe

th
yl

 E
th

er
) 

ug
/K

g 
2-

C
hl

or
op

he
no

l 
1,

3-
D

ic
hl

or
ob

en
re

ne
 

1,
4-

D
ic

hl
or

ob
en

te
ne

 
B

en
zy

l a
lc

oh
ol

 
I
 ,2

-D
ic

hl
or

ob
en

ze
ne

 
2-

M
et

hy
lp

he
no

l (
o-

C
re

so
l) 

N
-N

itr
os

od
i-n

-p
ro

py
la

m
in

e 
H

ex
ac

hl
or

oe
th

an
e 

N
itr

ob
en

ze
ne

 
ls

op
ho

ro
ne

 
2-

N
itr

op
he

no
l 

2,
4-

D
im

et
hy

lp
he

no
l 

bi
s(

2-
C

hl
or

oe
th

ox
y)

 M
et

ha
ne

 
2,

C
D

ic
h 

lo
ro

ph
en

ol
 

B
en

to
ic

 a
ci

d 
N

ap
ht

ha
le

ne
 

4-
C

hl
or

oa
ni

lin
e 

H
ex

ac
hl

or
ob

ut
ad

ie
ne

 
4-

C
hl

or
o-

3-
m

et
hy

lp
he

no
l 

2-
M

et
hy

ln
ap

ht
ha

le
ne

 
H

ex
ac

hl
or

oc
yc

lo
pe

nt
ad

ie
ne

 
2,

4,
6-

T
ric

hl
or

op
he

no
l 

2,
4,

5-
T

ric
hl

or
op

he
no

l 
2-

C
hl

or
on

ap
ht

ha
le

ne
 

2:
N

itr
oa

ni
lin

e 

P
ag

e 
55

 



A
n

a
ly

tic
a

l D
at

a 
S

um
m

ar
y 

04
11

 1
12

00
2 

1 :
47

 P
M

 

P
ar

am
et

er
 

2,
2'

-O
xy

bi
s(

1 -
ch

lo
ro

)p
ro

pa
ne

 
4-

M
et

hy
lp

he
no

l (
p-

C
re

so
l) 

N
-N

itr
os

od
ip

he
ny

la
m

in
e 

P
he

no
l 

bi
s(

2-
C

hl
or

oe
th

yl
) e

th
er

 (
2-

C
hl

or
oe

th
yl

 E
th

er
) 

Z
+C

hl
or

op
he

no
l 

1,
3-

D
ic

hl
or

ob
en

ze
ne

 
1,

4-
D

ic
hl

or
ob

en
ze

ne
 

B
en

zy
l a

lc
oh

ol
 

1,
2-

D
ic

hl
or

ob
en

ze
ne

 
2-

M
et

hy
lp

he
no

l (
0-

C
re

so
l) 

N
-N

itr
os

od
i-n

-p
ro

py
la

m
in

e 
H

ex
ac

hl
or

oe
th

an
e 

N
itr

ob
en

ze
ne

 
ls

op
ho

ro
ne

 
2-

N
itr

op
he

no
l 

2,
4-

D
im

et
hy

lp
he

ho
l 

bi
s(

2-
C

hl
or

oe
th

ox
y)

 M
et

ha
ne

 
2,

4-
D

ic
hl

or
op

he
no

l 
B

en
zo

ic
 a

ci
d 

N
ap

ht
ha

le
ne

 
4-

C
hl

or
oa

ni
lin

e 
H

ex
ac

hl
or

ob
ut

ad
ie

ne
 

4-
C

ht
or

o-
3-

m
et

hy
lp

he
no

l 
2-

M
et

hy
ln

ap
ht

ha
le

ne
 

H
ex

ac
hl

ar
oc

yc
lo

pe
nt

ad
ie

ne
 

2,
4,

6-
T

ric
hl

or
op

he
no

l 
2,

4,
5-

T
ric

hl
or

op
he

no
l 

2-
C

hl
or

on
ap

ht
ha

le
ne

 
2-

N
itr

oa
ni

lin
e 

S
ta

tio
nl

D
 

Sa
m

pl
el

D
 

D
at

ec
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

l y
ze

d 
SD

G
N

um
be

r 

P
ag

e 
56

 
. -
,
 .. 



A
na

ly
tic

al
 tc

ltr
aS

um
m

ar
y 

04
11

 11
20
02
 1

 :4
/ 

P
M

 

D
at

ec
o

lle
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

Ph
en

ol
 

2-
C

hl
or

op
he

no
t 

t,3
-D

lc
hl

or
ob

en
ze

ne
 

1,
4-

D
ic

hl
or

ob
en

ze
ne

 
B

en
zy

l a
lc

oh
ol

 
1,

2-
D

ic
hl

or
ob

en
ze

ne
 

2-
M

et
hy

lp
he

no
l (

0-
C

re
so

l) 
N

-N
itr

os
od

i-n
-p

ro
py

la
m

in
e 

H
ex

ac
hl

or
oe

th
an

e 
N

itr
ob

en
ze

ne
 

ls
op

ho
ro

ne
 

2-
N

itr
op

he
no

l 
Z,

4-
D

im
et

hy
lp

he
no

l 
bi

s(
2-

C
hl

or
oe

th
ox

y)
 M

et
ha

ne
 

2,
4-

D
ic

hl
or

op
he

no
l 

B
en

zo
ic

 a
ci

d 
N

ap
ht

ha
le

ne
 

4-
C

hl
or

oa
ni

lin
e 

H
ex

ac
hl

or
ob

ut
ad

ie
ne

 
4-

C
hl

or
o-

3-
m

et
hy

lp
he

no
l 

2-
M

et
hy

ln
ap

ht
ha

le
ne

 
H

ex
ac

hl
or

oc
yc

lo
pe

nt
ad

ie
ne

 
2,

4,
6-

Tr
ic

hl
or

op
he

no
l 

2,
4,

5-
Tr

ic
hl

or
op

he
no

l 
2-

C
hl

or
on

ap
ht

ha
le

ne
 

2-
N

itr
oa

ni
lin

e 

P
ag

e 
57

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 

D
at

eE
xt

ra
ct

ed
 

2-
C

hl
or

op
he

no
l 

1,
3-

D
ic

hl
or

ob
en

ze
ne

 
1,

4-
D

ic
hl

or
ob

en
ze

ne
 

B
en

zy
l a

lc
oh

ol
 

1,
2-

D
ic

hl
or

ob
en

ze
ne

 
2-

M
et

hy
lp

he
no

l (
0-

C
re

so
l) 

N
-N

itr
os

od
i-n

-p
ro

py
la

m
in

e 
H

ex
ac

hl
or

oe
th

an
e 

N
itr

ob
en

ze
ne

 
ls

op
ho

ro
ne

 
2-

N
itr

op
he

no
l 

2,
4-

D
im

et
hy

lp
he

no
l 

bi
s(

2-
C

hl
or

oe
th

ox
y)

 M
et

ha
ne

 
2,

4-
D

ic
hl

or
op

he
no

l 
B

en
zo

ic
 a

ci
d 

N
ap

ht
ha

le
ne

 
4-

C
hl

or
oa

ni
lin

e 
H

ex
ac

hl
or

ob
ut

ad
ie

ne
 

4-
C

hl
or

o-
3-

m
et

hy
lp

he
no

l 
2-

M
et

hy
ln

ap
ht

ha
le

ne
 

H
ex

ac
hl

or
oc

yc
lo

pe
nt

ad
ie

ne
 

2,
4,

6-
Tr

lc
hl

or
op

he
no

l 
2,

4,
5-

Tr
ic

hl
or

op
he

no
l 

2-
C

hl
or

on
ap

ht
ha

le
ne

 
2-

N
itr

oa
ni

lin
e 

P
ag

e 
58
 



D
at

eE
xt

ra
ct

ed
 

bi
s(

2-
C

hl
or

oe
th

yl
) e

th
er

 (
2-

C
hl

or
oe

th
yl

 E
th

er
) 

ug
/K

g 
2-

C
hl

or
op

he
no

l 
1,

3-
D

ic
hl

or
ob

en
te

ne
 

1,
4-

D
ic

h 
lo

ro
be

nz
en

e 
B

en
zy

l a
lc

oh
ol

 
1,

2-
D

ic
ht

or
ob

en
ze

ne
 

2-
M

et
hy

lp
he

no
l (

0-
C

re
so

l) 
N

-N
itr

os
od

i-n
-p

to
py

la
m

in
e 

H
ex

ac
hl

or
oe

th
an

e 
N

itr
ob

en
ze

ne
 

ls
op

ho
ro

ne
 

2-
N

itr
op

he
no

l 
2,

4-
D

im
et

hy
lp

he
no

l 
bi

s(
2-

C
hl

or
oe

th
ox

y)
 M

et
ha

ne
 

2,
4-

D
ic

hl
or

op
he

no
l 

B
en

zo
ic

 a
ci

d 
N

ap
ht

ha
le

ne
 

4-
C

hl
or

oa
ni

lin
e 

H
ex

ac
hl

or
ob

ut
ad

ie
ne

 
4-

C
hl

or
o-

3-
m

et
hy

lp
he

no
l 

2-
M

et
hy

ln
ap

ht
ha

le
ne

 
H

ex
ac

hl
or

oc
yc

lo
pe

nt
ad

ie
ne

 
2,

4,
6-

T
ric

hl
or

op
he

no
l 

2,
4,

5-
T

ric
hl

or
op

he
no

l 
2-

C
hl

or
on

ap
ht

ha
le

ne
 

2-
N

itr
oa

ni
lin

e 

P
ag

e 
59
 



P
ar

am
et

er
 

3-
N

itr
oa

ni
lin

e 
D

im
et

hy
l P

ht
ha

la
te

 
2,

B
-D

in
itr

ot
ol

ue
ne

 
A

ce
na

ph
th

yl
en

e 
A

ce
na

ph
th

en
e 

2,
4-

D
in

itr
op

he
no

l 
D

ib
en

zo
fu

ra
n 

2,
C

D
in

itr
ot

ol
ue

ne
 

D
ie

th
yl

 P
ht

ha
la

te
 

4-
N

itr
op

he
no

l 
Fl

uo
re

ne
 

4-
C

hl
or

op
he

ny
l P

he
ny

l E
th

er
 

4,
6-

D
in

itr
o-

2-
m

et
hy

lp
he

no
l 

4-
N

itr
oa

ni
lin

e 
4-

B
ro

rn
op

he
ny

l P
he

ny
l E

th
er

 
H

ex
ac

hl
or

ob
en

ze
ne

 
P

en
ta

ch
lo

ro
ph

en
ol

 
P

he
na

nt
hr

en
e 

A
nt

hr
ac

en
e 

D
i-n

-b
ut

yl
 P

ht
ha

la
te

 
Fl

ou
ra

nt
he

ne
 

P
yr

en
e 

B
en

zy
l B

ut
yl

 P
ht

ha
la

te
 

B
en

zo
(a

)A
nt

hr
ac

en
e 

3,
3'

-D
ic

ht
or

ob
en

zi
di

ne
 

C
hr

ys
en

e 
bi

s(
2-

E
th

yl
he

xy
l) 

P
ht

ha
la

te
 

D
i-n

-o
ct

yl
ph

th
al

at
e 

B
en

zo
(b

) F
lu

or
an

th
en

e 
B

en
zo

(k
)F

lu
or

an
th

en
e 

A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

11
 1

 /Z
O

O
2 

1 :
47

 P
M

 

Pa
ge

 
-

A
 

~ 
60
 



\ 

A
na

ly
tic

al
 ta

ka
-S

um
m

ar
y 

D
im

et
hy

l P
ht

ha
la

te
 

2,
6-

D
in

itr
ot

ol
ue

ne
 

A
ce

na
ph

th
yl

en
e 

A
ce

na
ph

th
en

e 
2,

4-
D

in
itr

op
he

no
l 

D
ib

en
zo

f u
ra

n 
2,

4-
D

in
itr

ot
ol

ue
ne

 
D

ie
th

yl
 P

ht
ha

la
te

 
4-

N
itr

op
he

no
l 

Fl
uo

re
ne

 
4-

C
hl

or
op

he
ny

l P
he

ny
l E

th
er

 
4,

6-
D

in
itr

o-
2-

m
et

hy
lp

he
no

l 
4-

N
itr

oa
ni

lin
e 

4-
B

ro
m

op
he

ny
l P

he
ny

l E
th

er
 

H
ex

ac
hl

or
ob

en
ze

ne
 

Pe
nt

ac
hl

or
op

he
no

l 
P

he
na

nt
hr

en
e 

A
nt

hr
ac

en
e 

D
i-n

-b
ut

yl
 P

ht
ha

la
te

 
Fl

ou
ra

nt
 he

ne
 

Py
re

ne
 

B
en

zy
l B

ut
yl

 P
ht

ha
la

te
 

B
en

ro
(a

)A
nt

hr
ac

en
e 

3,
3'

-D
ic

hl
or

ob
en

rid
in

e 
C

hr
ys

en
e 

bi
s(

2-
Et

hy
lh

ex
yl

) P
ht

ha
la

te
 

D
i-n

-o
ct

yl
ph

th
al

at
e 

B
en

zo
(b

)F
lu

or
an

th
en

e 
B

en
zo

(k
)F

lu
or

an
th

en
e 

P
ag

e 
61

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

11
 1

 /2
00
2 

1 :
47

 P
M

 

P
ar

am
et

er
 

3-
N

itr
oa

ni
lin

e 
D

im
et

hy
l P

ht
ha

la
te

 
2,

6-
D

in
itr

ot
ol

ue
ne

 
A

ce
na

ph
th

yl
en

e 
A

ce
na

ph
th

en
e 

2,
4-

D
in

itr
op

he
no

l 
D

ib
en

to
fu

ra
n 

2,
4-

D
in

itr
ot

ol
ue

ne
 

O
ie

th
yl

 P
ht

ha
la

te
 

4-
N

itr
op

he
no

l 
Fl

uo
re

ne
 

4-
C

hl
or

op
he

ny
l P

he
ny

l E
th

er
 

4,
6-

D
in

itr
o-

2-
m

et
hy

lp
he

no
l 

4-
N

itr
oa

ni
lin

e 
4-

B
ro

m
op

he
ny

l P
he

ny
l E

th
er

 
H

ex
ac

hl
or

ob
en

ze
ne

 
Pe

nt
ac

hl
or

op
he

no
l 

P
he

na
nt

hr
en

e 
A

nt
hr

ac
en

e 
D

i-n
-b

ut
yl

 P
ht

ha
la

te
 

Fl
ou

ra
nt

he
ne

 
P

yr
en

e 
Be

nt
yl

 B
ut

yl
 P

ht
ha

la
te

 
B

en
zo

(a
)A

nt
hr

ac
en

e 
3,

3'
-D

lc
hl

or
ob

en
zi

di
ne

 
G

hr
ys

en
e 

bi
s(

2-
Et

hy
lh

ex
yl

) P
ht

ha
la

te
 

D
i-n

-o
ct

yl
ph

th
al

at
e 

B
en

zo
(b

)F
lu

or
an

th
en

e 
B

en
zo

(k
)F

lu
ot

an
th

en
e 

S
ta

tio
nl

D
 

S
am

pl
el

D
 

D
at

eC
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

ly
ze

d 
S

D
G

N
um

be
r 

U
nl

ts
 

ug
/K

g 

P
ag

e 
62
 

,.l
U* 



A
na

ly
tic

al
 L

 
 s

um
m

ar
y 

04
11

 1
12

00
1,

 .
 .4

7
 P

M
 

P
ar

am
et

er
 

3-
N

itr
oa

ni
lin

e 
D

im
et

hy
l P

ht
ha

la
te

 
2,

6-
D

in
itr

ot
ol

ue
ne

 
A

ce
na

ph
th

yl
en

e 
A

ce
na

ph
th

en
e 

2,
4-

D
in

itr
op

he
no

l 
D

 i b
en

zo
f u

 ra
n 

2,
4-

D
in

itr
ot

ol
ue

ne
 

D
ie

th
yl

 P
ht

ha
la

te
 

4-
N

itr
op

he
no

l 
F

lu
or

en
e 

4-
C

hl
or

op
he

ny
l P

he
ny

l E
th

er
 

4,
6-

D
in

itr
o-

2-
m

et
hy

lp
he

no
l 

4-
N

itr
oa

ni
lin

e 
4-

B
ro

rn
op

he
ny

l P
he

ny
l E

th
er

 
H

ex
ac

hl
or

ob
en

ze
ne

 
P

en
ta

ch
lo

ro
ph

en
ol

 
P

he
na

nt
hr

en
e 

A
nt

hr
ac

en
e 

D
i-n

-b
ut

yl
 P

ht
ha

la
te

 
F

lo
ur

an
th

en
e 

P
yr

en
e 

B
en

zy
l B

ut
yl

 P
ht

ha
la

te
 

B
en

zo
(a

)A
nt

hr
ac

en
e 

3,
3'

-D
ic

hl
or

ob
en

zi
di

ne
 

C
hr

ys
en

e 
bi

s(
2-

E
th

yl
he

xy
l) 

P
ht

ha
la

te
 

D
i-n

-o
ct

yl
ph

th
al

at
e 

B
en

zo
(b

)F
lu

or
an

th
en

e 
B

en
zo

(k
)F

lu
or

an
th

en
e 

S
ta

tlo
nl

D
 

G
02

4S
B

00
5 

I 
G

02
4S

B
00

5 
G

02
4S

B
00

6 
-. 

S
am

pl
el

D
 

02
4S

00
05

02
 (3

-5
ft

) 
1 

02
4S

B
00

50
2D

L 
(3

-5
ft)

 
-
 

02
4C

B
00

60
1 

(0
-1

 ft)
 

D
at

eC
ol

le
ct

ed
 

12
/1

5/
19

99
 

I 
t 

91
1 
51

1 
Q

Q
C

I 
12

/1
5/

19
99

 
- -

 
I 

.-#
 

."
, 
,
-
-
"
 

D
at

eE
xt

ra
ct

ed
 

- 
i 2

/2
0/

1 9
99

 
- .

 a
 

?.
--
A 

4
 n

 ln
n
 1

4
 

12
/2

0/
19

99
 

39
9 

1 
12

/2
7/

19
99

 
--

-t-
 

12
/2

3/
19

99
 

S
D

G
N

um
be

ri
 

E
N

03
3 
j
 

E
N

03
3 

--------*A-"..- 

u
a

~
e

~
n

a
l 

y
r

r
u

 1 
IU

L
J

I 
I:

 

P
ag

e 
63

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

/1
1 /

20
02

 1
 :4

7 
P

M
 

P
ag

e 
64

 
- r

-
.
 



P
ar

am
et

er
 

3-
N

itr
oa

ni
lin

e 
D

im
et

hy
l P

ht
ha

la
te

 
2,

6-
D

in
itr

ot
ol

ue
ne

 
A

ce
na

ph
th

yl
en

e 
A

ce
na

ph
th

en
e 

2,
4-

D
in

itr
op

he
no

l 
D

ib
en

zo
f u

ra
n 

2,
4-

D
in

itr
ot

ol
ue

ne
 

D
ie

th
yl

 P
ht

ha
la

te
 

4-
N

itr
op

he
no

l 
Fl

uo
re

ne
 

4-
C

hl
or

op
he

ny
l P

he
ny

l E
th

er
 

4,
6-

D
ln

itr
o-

2-
m

et
hy

lp
he

no
l 

4-
N

itr
oa

ni
lin

e 
4-

B
ro

m
op

he
ny

l P
he

ny
l E

th
er

 
H

ex
ac

hl
or

ob
en

ze
ne

 
P

en
ta

ch
lo

ro
ph

en
ol

 
P

he
na

nt
hr

en
e 

A
nt

hr
ac

en
e 

D
i-n

-b
ut

yl
 P

ht
ha

la
te

 
Fl

ou
ra

nt
he

ne
 

Py
re

ne
 

B
en

zy
l B

ut
yl

 P
ht

ha
la

te
 

B
en

xo
(a

)A
nt

h r
ac

en
e 

3,
3'

-D
ic

hl
or

ob
en

zi
di

ne
 

C
hr

ys
en

e 
bi

s(
2-

E
th

yl
he

xy
l) 

P
ht

ha
la

te
 

D
i-n

-o
ct

yl
ph

th
al

at
e 

B
en

zo
(b

)F
lu

or
an

th
en

e 
B

en
zo

(k
)F

lu
or

an
th

en
e 

S
ta

tlo
nl

D
 

S
am

pl
el

D
 

D
at

ec
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

ly
ze

d 
S

D
G

N
um

be
r 

U
n

it
s
 

P
ag

e 
65

 



A
n
a
ly

tic
a
l D

at
a 

Su
m

m
ar

y 
04

11
 1

12
00

2 
1

 :4
7 

P
M

 

P
ar

am
et

er
 

3-
N

itr
oa

ni
lin

e 
D

im
et

hy
l P

ht
ha

la
te

 
2,

6-
D

in
itr

ot
ol

ue
ne

 
A

ce
na

ph
th

yl
en

e 
A

ce
na

ph
th

en
e 

2,
4-

D
in

itr
op

he
no

l 
D

ib
en

zo
f u

ra
n 

2,
4-

D
in

itr
ot

ol
ue

ne
 

D
ie

th
yl

 P
ht

ha
la

te
 

4-
N

itr
op

he
no

l 
F

lu
or

en
e 

4-
C

hl
or

op
he

ny
f P

he
ny

l E
th

er
 

4,
6-

D
in

itr
o-

2-
m

et
hy

lp
he

no
l 

4-
N

itr
oa

ni
lin

e 
4-

B
ro

m
op

he
ny

l P
he

ny
l E

th
er

 
H

ex
ac

hl
or

ob
en

ze
ne

 
P

en
ta

ch
lo

ro
ph

en
ol

 
P

he
na

nt
hr

en
e 

A
nt

hr
ac

en
e 

D
i-n

-b
ut

yl
 P

ht
ha

la
te

 
Fl

ou
ra

n t
he

ne
 

P
yr

en
e 

B
en

zy
l B

ut
yl

 P
ht

ha
la

te
 

B
en

zo
(a

)A
nt

hr
ac

en
e 

3,
3'

-D
ic

hi
or

ob
en

zi
di

ne
 

C
hr

ys
en

e 
bi

s(
2-

E
th

yl
he

xy
l) 

P
ht

ha
la

te
 

D
i-n

-o
ct

yl
ph

th
at

at
e 

B
en

zo
(b

)F
lu

or
an

th
en

e 
B

en
zo

(k
)F

lu
or

an
th

en
e 

S
ta

tlo
nl

D
 

S
am

pl
el

D
 

D
at

ec
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

l y
ze

d 
S

D
G

N
um

be
r 

- 

P
ag

e 
66
 



1
 

A
na

ly
tic

al
 ~

,,a
-S

u
m

m
ar

y 

P
ar

am
et

er
 

3-
N

itr
oa

ni
lin

e 
D

im
et

hy
l P

ht
ha

la
te

 
2,

6-
D

in
itr

ot
ol

ue
ne

 
A

ce
na

ph
 th

yl
en

e 
A

ce
na

ph
th

en
e 

2,
4-

D
in

itr
op

he
no

l 
D

ib
en

zo
fu

ra
n 

2,
4-

D
in

itr
ot

ol
ue

ne
 

D
ie

th
yl

 P
ht

ha
la

te
 

4-
N

itr
op

he
no

l 
Fl

uo
re

ne
 

4-
C

hl
or

op
he

ny
l P

he
ny

l E
th

er
 

4,
6-

D
in

itr
o-

2-
m

et
hy

lp
he

no
l 

4-
N

itr
oa

ni
lin

e 
4-

B
ro

m
op

he
ny

l P
he

ny
l E

th
er

 
H

ex
ac

hl
or

ob
en

ze
ne

 
P

en
ta

ch
 lo

ro
ph

en
ol

 
P

he
na

nt
hr

en
e 

A
nt

hr
ac

en
e 

D
i-n

-b
ut

yl
 P

ht
ha

la
te

 
Fl

ou
ra

nt
he

ne
 

Py
re

ne
 

B
en

zy
l B

ut
yl

 P
ht

ha
la

te
 

B
en

zo
(a

)A
nt

hr
ac

en
e 

3,
3'

-D
ic

hl
or

ob
en

zi
di

ne
 

C
hr

ys
en

e 
bi

s(
2-

Et
hy

lh
ex

yl
) P

ht
ha

la
te

 
D

i-n
-o

ct
yl

ph
th

al
at

e 
B

en
zo

(b
)F

lu
or

an
th

en
e 

B
en

zo
(k

)F
lu

or
an

th
en

e 

P
ag

e 
67

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

11
 1

 /2
00

2 
1 :

47
 P

M
 

S
ta

tlo
nl

O
 

S
am

pl
el

D
 

D
at

ec
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

l y
ze

d 
S

D
G

N
um

be
r 

P
ar

am
et

er
 

3-
N

itr
oa

ni
lin

e 
D

im
et

hy
l P

ht
ha

la
te

 
2,

6-
D

in
itr

ot
ol

ue
ne

 
A

ce
na

ph
th

yl
en

e 
A

ce
na

ph
th

en
e 

2,
4-

D
in

itr
op

he
no

l 
D

ib
en

zo
fu

ra
n 

2,
4-

D
in

itr
ot

ol
ue

ne
 

D
ie

th
y1

 P
ht

ha
la

te
 

4-
N

itr
op

he
no

l 
Fl

uo
re

ne
 

4-
C

h 
to

ro
ph

en
yl

 P
he

ny
l E

th
er

 
4,

6-
D

in
itr

o-
2-

m
et

hy
lp

he
no

l 
4-

N
itr

oa
ni

lin
e 

4-
B

ro
m

op
he

ny
l P

he
ny

l E
th

er
 

H
ex

ac
hl

or
ob

en
ze

ne
 

Pe
nt

ac
hl

or
op

he
no

l 
P

he
na

nt
hr

en
e 

A
nt

hr
ac

en
e 

D
i-n

-b
ut

yl
 P

ht
ha

la
te

 
Fl

ou
ra

nt
he

ne
 

Py
re

ne
 

B
en

zy
t B

ut
yl

 P
ht

ha
la

te
 

B
en

zo
(a

)A
nt

hr
ac

en
e 

3,
3'

-D
ic

hl
or

ob
en

zi
di

ne
 

C
hr

ys
en

e 
bi
s(
2-
Et
hy
lh
ex
yl
) P

ht
ha

la
te

 
D

i-n
-o

ct
yl

ph
th

al
at

e 
B

en
zo

(b
) F

lu
or

an
th

en
e 

B
en

zo
(k

)F
lu

or
an

th
en

e 

P
ag

e 
68

 
-
:
 , "
. 



,
 

\
 

A
na

ly
tic

al
 b

4c
ii3

ur
nm

ar
y 

P
ar

am
et

er
 

3-
N

itr
oa

ni
lin

e 
D

im
et

hy
l P

ht
ha

la
te

 
2,

6-
D

in
itr

ot
ol

ue
ne

 
A

ce
na

ph
th

yl
en

e 
A

ce
na

ph
th

en
e 

2,
4-

D
in

itr
op

he
no

l 
D

ib
en

zo
fu

ra
n 

2,
4-

D
in

itr
ot

ol
ue

ne
 

D
ie

th
yl

 P
ht

ha
la

te
 

4-
N

itr
op

he
no

l 
Fl

uo
re

ne
 

4-
C

hl
or

op
he

ny
l P

he
ny

l E
th

er
 

4,
6-

D
in

itr
o-

2-
m

et
hy

lp
he

no
l 

4-
N

itr
oa

ni
lin

e 
4-

B
ro

m
op

he
ny

l P
he

ny
l E

th
er

 
H

ex
ac

hl
or

ob
en

ze
ne

 
Pe

nt
ac

hl
or

op
he

no
l 

P
he

na
nt

hr
en

e 
A

nt
hr

ac
en

e 
D

i-n
-b

ut
yl

 P
ht

ha
la

te
 

Fl
ou

ra
nt

he
ne

 
P

yr
en

e 
B

en
zy

l B
ut

yl
 P

ht
ha

la
te

 
B

en
zo

(a
)A

nt
hr

ac
en

e 
3,

3'
-D

ic
hl

or
ob

en
zi

di
ne

 
C

hr
ys

en
e 

bi
s(

2-
Et

hy
lh

ex
yl

) P
ht

ha
la

te
 

D
i-n

-o
ct

yl
ph

th
al

at
e 

B
en

zo
(b

)F
lu

or
an

th
en

e 
B

en
zo

(k
)F

lu
or

an
th

en
e 

P
ag

e 
69
 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

11
 1

12
00

2 
1 :

47
 P

M
 

2,
6.

D
ln

itr
ot

ol
ue

ne
 

A
ce

na
ph

th
yl

en
e 

A
ce

na
ph

th
en

e 
2,

4-
D

in
itr

op
he

no
l 

D
ib

en
zo

fu
ra

n 
2,

4-
D

in
itr

ot
ol

ue
ne

 
D

ie
th

yl
 P

ht
ha

la
te

 
4-

N
itr

op
he

no
l 

Fl
uo

re
ne

 
4-

C
hl

or
op

he
ny

l P
he

ny
l E

th
er

 
4,

6-
D

in
itr

o-
2-

m
et

hy
Ip

he
no

l 
4-

N
itr

oa
ni

lin
e 

4-
B

ro
m

op
he

ny
l P

he
ny

l E
th

er
 

H
ex

ac
hl

or
ob

en
ze

ne
 

Pe
nt

ac
hl

or
op

he
no

l 
P

he
na

nt
hr

en
e 

A
nt

hr
ac

en
e 

D
i-n

-b
ut

yl
 P

ht
ha

la
te

 
Fl

ou
ra

nt
he

ne
 

Py
re

ne
 

B
en

zy
l B

ut
yl

 P
ht

ha
la

te
 

B
en

zo
(a

)A
nt

hr
ac

en
e 

3,
3'

-D
ic

ht
or

ob
en

zi
di

ne
 

C
hr

ys
en

e 
bi

s(
2-

Et
hy

lh
ex

yl
) P

ht
ha

la
te

 
D

i-n
-o

ct
yl

ph
th

al
at

e 
B

en
zo

(b
)F

 lu
or

an
th

en
e 

B
en

zo
(k

)F
lu

or
an

th
en

e 

P
ag

e 
70
 



A
na

ly
tic

al
 b

a
d

 S
um

m
ar

y 
04

/1
1 /
ZO

O2
 i
 :4

7 
P

M
 

P
ar

am
et

er
 

3-
N

itr
oa

ni
lin

e 
D

im
et

hy
l P
 ht

ha
la

te
 

2,
6-

D
in

itr
ot

ol
ue

ne
 

A
ce

na
ph

th
yl

en
e 

A
ce

na
ph

th
en

e 
. 

2,
4-

D
in

itr
op

he
no

l 
D

ib
en

zo
fu

ra
n 

2,
G

D
in

itr
ot

ol
ue

ne
 

D
ie

th
yl

 P
ht

ha
la

te
 

4-
N

itr
op

he
no

l 
Fl

uo
re

ne
 

4-
C

hl
or

op
he

ny
l P

he
ny

l E
th

er
 

4,
6-

D
in

itr
o-

2-
m

et
hy

lp
he

no
l 

4-
N

itr
oa

ni
lin

e 
4-

B
ro

m
op

he
ny

l P
he

ny
l E

th
er

 
H

ex
ac

hl
or

ob
en

ze
ne

 
P

en
ta

ch
lo

ro
ph

en
ol

 
P

he
na

nt
hr

en
e 

A
nt

hr
ac

en
e 

D
i-n

-b
ut

yl
 P

ht
ha

la
te

 
Fl

ou
ra

nt
he

ne
 

P
yr

en
e 

B
en

zy
l B

ut
yl

 P
ht

ha
la

te
 

B
en

zo
(a

)A
nt

hr
ac

en
e 

3,
3'

-D
ic

hl
or

ob
en

zi
di

ne
 

C
hr

ys
en

e 
bi

s(
2-

E
th

yl
he

xy
l) 

P
ht

ha
la

te
 

D
i-n

-o
ct

yl
ph

th
al

at
e 

B
en

zo
(b

)F
lu

or
an

th
en

e 
B

en
zo

(k
)F

lu
or

an
th

en
e 

P
ag

e 
71

 



A
na

ly
tic

al
 D

at
a 
Su
mm
ar
y 

04
11

 1
12

00
2 

1 :
47

 P
M

 

Sa
m

pJ
el

D
 

D
at

eC
al

le
ct

ed
 L

 
-
 

-
-

-
-

 
- 

- -
 

-
 -
 
- 

- 
-
 

02
4S
B0
01
01
 (

0-
1 f

t)
 

/ 
0

2
4

~
0

0
0

1
0

2
 (3

-5
fT

7
 

. 
-
-
. -.
 . 

02
4S

B
00

20
1 

(
o

-
Y

~
 

1/
28

/2
00

0 
1
 12

81
20

00
 

1
 /2

8/
20

00
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

Iy
ze

d 
S

D
G

N
um

be
r 

P
ag

e 
,
 b

 
72
 

--
--

- 
1 /

29
/2

00
0 

1 
1 /

29
/2

00
0 

1 I 
1 /

29
/2

00
0 

2/
2/

20
00

 
2/

2/
20

05
-' I-..

--. 
.A

-
 

i 
21
21
2 

00
0 

41
 8

99
 

1 
4
1
8
9
?
 

-.-+ 
k. 

41
 8

99
 

P
ar

am
et

er
 

U
nl

ts
 

B
en

zo
(a

)P
yr

en
e 

ug
/K

g 
In

de
no

(1
,2

,3
-c

,d
)p

yr
en

e 
ug

/K
g 

W
/K

g 
D

ib
en

z(
a,

 h)
an

th
ra

ce
ne

 
B

en
zo

(g
,h

,i)
P

er
yl

en
e 

ug
/K

Q
 

35
0 

35
0 

35
0 

- 
U

 
38

0 
/U

 

U
 

35
0 

jU
 

38
0 

U
 

1 
38

0 
.{

U 
_
- 

U
 

38
0 

U 



\ 

A
na

ly
tic

al
 ~

,.a
rb

u
m

m
ar

y 

P
ag

e 
73
 

- 
G

02
4S

B
00

3 
.i
-
 

G
02

4S
B

00
3 

02
4S

B
00

30
1&

-1
 

ft)
 

1 
02

4S
B

00
30

2 
(3

-5
ft)

 
1 /

28
/2

00
0 
-
-
-
+
 

.- 
1 

1 /
28

/2
00

0 
1 /

29
/2

00
0 

7
1
 

--
- 

1/
29

/2
00

0 
2/

2/
20

00
 

2/
'2/

20
00

 
41

 89
9 

-
 

41
89

9 

S
ta

tio
nl

D
 

G
O

24
58

00
2 

02
4S

B
00

20
2 

(3
-5

ft)
 

1/
28

/2
00

0 
D

at
eE

xt
ra

ct
ed

 
?/

29
/2

00
0 

2/
2/

20
00

 
S

D
G

N
um

be
r 

41
 89

9 
P

ar
am

et
er

 
U

ni
ts

 
B

en
zo

(a
)P

yr
en

e 
ug

f K
g 

In
de

no
(l,

2,
3-

c,
d)

py
re

ne
 

ug
/K

g 
D

ib
en

z(
a,

h)
an

th
ra

ce
ne

 
ug

/K
g 

B
en

zo
(g

,h
,i)

P
er

yl
en

e 
U

g/
Kg

 

43
0 

43
0 

43
0 

-- 
U

 

U
 
-
 

39
0 

39
0 

39
0 

43
0 

fU
 

64
 

/J
 

87
 

IJ
 

,
U
 

3 
U U

 
39

0 

U
 

I I 
55
 

IJ
 

U
 

1 
40

0 
IU

 -
-
 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

/1
1/

20
02

 1
 :4

7 
P

M
 

P
ag

e 
.. . 

. 
74

 

U
ni

ts
 

P
ar

am
et

er
 

B
en

zo
(a

)P
yr

en
e 

ug
fK

g 
In

de
no

(l,
2,

3-
c,

d)
py

re
ne

 
ug

/K
€I

 
D

ib
en

z(
a,

 h)
an

th
ra

ce
ne

 
ug

/K
g 

11
0 

76
 

29
 

J J J 
- 

U
 

i 
i 

B
en

zo
(g

 , h
,i)

P
er

yl
en

e 
ug

/K
g 

87
 

[J
 

15
0 

.-
 

U
 

U
 

U
 

J 
f 

36
0 

--
_
. 

14
0 

68
 

30
 

J 
1 

36
0 

J 
36
0 

J 
-.

 
36
0 



,
\

 
A

na
ly

tic
al

 L
-..

d-
Su

m
rn

ar
y 

P
ag

e 
75
 



A
ne

ly
tlc

al
 D

at
a 

S
um

m
ar

y 
04

/1
1 /
20
02
 1 :

47
 P

M
 

Pa
ge

 7
6 

9
 

S
ta

tIo
nl

D
 

S
am

pl
el

D
 

D
at

ec
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

ly
ze

d 
S

D
G

N
um

be
r 

P
ar

am
et

er
 

U
nl

ts
 

B
en

zo
(a

)P
yr

en
e 

ug
/K

Cl
 

In
de

no
(l,

2,
3-

c,
d)

py
re

ne
 

ug
/K

g 
D

ib
en

z(
a,

h)
an

th
ra

ce
ne

 
u

g
m

 

I 
----

 
-
 

38
0 

IU
 

38
00

 
1~

 
--

--
 

jl-
-"

"3
90

 
I
U

J
 

38
0 

U
 

38
00

 
R

 
f 

39
0 

U
 

I 
38

0 

U
 

i
 

Ug
fK

g 
r 

38
0 

B
en

zo
(g

, h
,i)

P
er

yl
en

e 
U

 
U

 
U

 
! 

38
00
 

R
 

-
+
 39

0 
38

00
 

R 
! 

39
0 



/
 
!
 

A
na

ly
tic

al
 ~

,r
aS

u
m

m
ar

y 

P
ag

e 
77
 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
0

4
1

 11
20

02
 1

 :4
7 

P
M

 

P
ag

e 
.. -.

 
78
 



P
ar

am
et

er
 

B
en

zo
(a

)P
yr

en
e 

In
de

no
(l,

2,
3-

c,
d)

py
re

ne
 

D
ib

en
z(

a,
h)

an
th

ra
ce

ne
 

8e
nz

o(
g,

h,
i)P

er
yl

en
e 

A
na

ly
tic

al
 t

al
a-

S
u

m
m

ar
y 

04
11

 If
2

0
0

2
 1

 :4
7 

P
M

 

. 
.
 

D
at

eA
na

l y
ze

d 
2/

2/
20

00
 

2/
2/

20
00

 
1- 

I 
*-
- 

2/
2/

20
00

 
S

D
G

N
um

be
r 

A
 I
 Q

~
O

 
A

.I
O

O
O

 .
 

A
 t

 Q
O

O
 

.
.
 
.
 

G
02

4S
B

00
9 

02
4S

B
00

90
2 

(3
-5

ft
) 

D
at

ec
o

lle
ct

ed
 

1 /
28

/2
00

0 
D

at
eE

xt
ra

ct
ed

 
1 /

29
/2

00
0 

I 
T

 I
 U

J
a

 '
 
1
 

1
I 
6
0
3
3
 

_ 
U

n
it

s
 

G
02

4S
B

01
0 

G
02

4S
B

01
0 

02
4S

B
01

00
1 

(0
-1

 ft)
 

1 /
28

/2
00

0 
1/

28
/2

00
0 

1
 /2

9/
20

00
 
-t
 

1/
29

/2
00

0 

P
ag

e 
79
 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

/1
1 /
20
02
 1

 :4
7 

P
M

 

S
ta

tio
nl

D
 

S
am

pl
el

D
 

D
at

ec
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

 lv
ze

d 

P
ag

e 
80
 

--
* 



1
 

A
na

ly
tic

al
 ~

,c
a*

u
m

m
ar

y 

~
a

r
n

~
le

l~
l 

FD
S

S
H

02
80

2D
t (

3-
5f

t)
 I 

FD
S

S
H

02
90

1 
(0

-1
 ft)

 7
 FD

S
S

H
02

90
1 D

L 
(0

-1
 ft)

 
1 

o
lle

ct
ed

 I 
71

28
11

 9
9
9
 

P
ag

e 
81
 

D
at

eA
na

ly
ze

d 
S

D
G

N
um

be
r 

P
ar

am
et

er
 

U
nl

ts
 

81
1 

71
1 9

99
 

1 
81

1 
31

1 
99

9 
39

71
 5 

--++A 
39

71
5 

-+
-- 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

11
 1

12
00

2 
1 :
47
 P
M

 

P
ag

e 
.+

 . 
82

 



A
na

ly
tic

al
 ~

,r
aS

u
m

m
ar

y 
04

11
 1

1
2

0
0

~
 I :
47

 P
M

 

P
ag

e 
83

 

S
am

pl
el

D
 

D
at

ec
o

lle
ct

ed
 

D
at

eE
xt

ra
ct

ed
 L 

F
D

S
S

H
03

00
2 

(3
-5

ft
) 

~
~

~
~

~
0

3
1

0
1

 
(0-

1 
9

;t
)0

2
 (3-51

1)
 

71
28

11
 9
99
 

71
29

11
 9
99
 

71
29

11
 9
99
 

t 
y
-
-
-
 

71
30

11
 9
99
 

8/
2/

19
99

 
i 

81
21

1 9
99
 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

/1
1/

20
02

 1
 :4

7 
P

M
 

S
ta

tio
n

lD
 

S
am

pl
el

D
 

D
at

eC
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

ly
ze

d 
S

D
G

N
um

be
r 

P
ar

am
et

er
 

U
nl

ts
 

1,
2,

4-
-T

ric
hl

or
ob

en
te

ne
 

ug
/K

g 
35

0 
IU
 

1 
38

0 
jU

 
f 

37
0 

IU
 

C
hl

or
om

et
ha

ne
 

U
c

m
J

 
I 

I 
I 

V
in

yl
 c

hl
or

id
e 

ug
/K

g 
B

ro
m

om
et

ha
ne

 
ug

/K
g 

C
hl

or
oe

th
an

e 
W

fK
g 

1 ,
l -

D
ic

hl
or

oe
th

en
e 

u
w

g
 

A
ce

to
ne

 
ug

/K
g 

C
ar

bo
n 

D
is

ul
fid

e 
ug

/K
g 

M
et

hy
le

ne
 C

hl
or

id
e 

ug
/K

g 
1 ,
I -D

ic
hl

or
oe

th
an

e 
ug

/K
g 

V
in

yl
 a

ce
ta

te
 

ug
/K

g 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

~
g

/K
g

 
1,

P
-D

ic
hl

or
oe

th
en

e (
to

ta
l) 

'J@
%

 
C

hl
or

of
or

m
 

ug
/K

g 
1 $

1 ,
I -

T
ric

hl
or

oe
th

an
e 

ug
/K

g 
C

ar
bo

n 
T

et
ra

ch
lo

rid
e 

ug
/K

g 
l,2

-D
ic

hl
or

oe
th

an
e 

ug
/K

g 
B

en
ze

ne
 

ug
/K

g 
T

ric
hl

or
oe

th
yl

en
e 
(T
CE
) 

U
gi

K
g 

1,
2-

D
ic

hl
or

op
ro

pa
ne

 
ug

/K
g 

B
ro

rn
od

ic
hl

or
om

et
ha

ne
 

ug
/K

g 
2-

C
hl

or
oe

th
yl

 v
in

yl
 e

th
er

 
ug

/K
g 

ci
s-

1 $
3-

D
ic

hl
or

op
ro

pe
ne

 
ug

lK
g 

M
et

hy
l is

ob
ut

yl
 k

et
on

e 
(4

-M
et

hy
l-2

-p
en

ta
no

ne
) 

ug
/K

g 
T

ol
ue

ne
 

ug
/K

g 
tra

ns
-l,

3-
D

ic
hl

or
op

ro
pe

ne
 

ug
/K

g 
1

 ,
I
 ,2
-T

ric
hl

or
oe

th
an

e 
ug

/K
g 

2-
H

ex
an

on
e 

ug
/K

g 
T

et
ra

ch
lo

ro
et

hy
le

ne
 (P

C
€)

 
ug

/K
g 

O
ib

ro
m

oc
hl

or
om

et
ha

ne
 

'J
g/

Kg
 

- 
G

02
4S

B
00

1 
f 

G
02

4S
B

00
1 

G
02

4S
80

02
 

, 
02

45
80

01
 01

 (
0-

1 f
t)

 
I 

02
4S

B
00

10
2 

(3
-5

ft)
 

1 
02

45
80

02
01

 (
0-

1 f
t)

 
1 /

28
/2

00
0 

1
 /2
9/

20
00

- 
2/

2/
20

00
 

a
_
_
_
 

41
 89

9 

1 /
28

/2
00

0 
1
 /2

9/
20

00
 

2/
2/

20
00

 

1 /
28

/2
00

0 
1
 /2

9/
20

00
 

-
,-
 

- 
2/

2/
20

00
 
-
 

4
1

8
9

9
9

9
 

, 
---

-_
 



'r 
A

na
ly

tic
al

 ~
,,a

S
u

rn
m

ar
y 

P
ar

am
et

er
 

1,
2,

4-
-T

ric
hl

or
ob

en
ze

ne
 

C
hl

or
om

et
ha

ne
 

Vi
ny

l c
hl

or
id

e 
B

ro
m

om
et

ha
ne

 
C

hl
or

oe
th

an
e 

1 ,
I -

D
ic

hl
or

oe
th

en
e 

A
ce

to
ne

 
C

ar
bo

n 
D

is
ul

fid
e 

M
et

hy
le

ne
 C

hl
or

id
e 

1 ,
l -

D
ic

hl
or

oe
th

an
e 

Vi
ny

l a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

1,
2-

D
ic

hl
or

oe
th

en
e 

(to
ta

l) 
C

hl
or

of
or

m
 

l ,
l ,
l -T

ric
hl

or
oe

th
an

e 
C

ar
bo

n 
Te

tr
ac

hl
or

id
e 

1,
2-

D
ic

hl
or

oe
th

an
e 

B
en

ze
ne

 
Tr

ic
hl

or
oe

th
yl

en
e 

(T
C

E
) 

1,
2-

D
ic

hl
or

op
ro

pa
ne

 
B

ro
m

od
ic

hl
or

om
et

ha
ne

 
2-

C
hl

or
oe

th
yl

 v
in

yl
 e

th
er

 
ci

s-
l,3

-D
ic

hl
or

op
ro

pe
ne

 
M

et
hy

l i
so

bu
ty

l k
et

on
e 

(4
-M

et
hy

l-2
-p

en
ta

no
ne

) 
To

lu
en

e 
tr

an
s-

l,3
-D

ic
hl

or
op

ro
pe

ne
 

1,
1,

2-
Tr

ic
hl

or
oe

th
an

e 
2-

H
ex

an
on

e 
1
 et

ra
ch

lo
ro

et
hy

le
ne

 (P
C

E
) 

D
ib

ro
rn

oc
hl

or
am

et
ha

ne
 

ug
/K

g 
I 

I 
I

-
I

 

P
ag

e 
85

 



A
na

ly
tic

al
 D

at
a 

S
u

m
m

ar
y 

04
/1

1/
20

02
 1

 :4
7 

P
M

 

P
ar

am
et

er
 

1,
2,

4-
-T

ric
hl

or
ob

en
te

ne
 

C
hl

or
or

ne
th

an
e 

V
in

yl
 c

hl
or

id
e 

B
ro

rn
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1 ,
l -D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

Ca
rb
on
 D

is
ul

fid
e 

M
et

hy
le

ne
 C

hl
or

id
e 

1 ,
l -D

ic
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

1,
2-

D
ic

hl
or

oe
th

en
e 

(t
ot

al
) 

C
hl

or
of

or
m

 
1,

1,
1 -

T
ric

hl
or

oe
th

an
e 

C
ar

bo
n 

T
et

ra
ch

lo
rid

e 
1,

2-
D

ic
hl

or
oe

th
an

e 
B

en
ze

ne
 

T
ric

hl
or

oe
th

yl
en

e 
(T

C
E

) 
1,

2-
D

ic
hl

or
op

ro
pa

ne
 

B
ro

m
od

ic
hl

or
om

et
ha

ne
 

2-
C

hl
or

oe
th

yl
 vi

ny
l e

th
er

 
ci

s-
1,

3-
D

ic
hl

or
op

ro
pe

ne
 

M
et

hy
l i

so
bu

ty
l k

et
on

e 
(4

-M
et

hy
l-2

-p
en

ta
no

ne
) 

T
ol

ue
ne

 
tra

ns
-l,

3-
D

ic
hl

or
op

ro
pe

ne
 

1,
1,

2-
T

ric
hl

or
oe

th
an

e 
2-

H
ex

an
on

e 
T

et
ra

ch
lo

ro
et

hy
le

ne
 (P

C
E

) 
D

ib
ro

m
oc

hl
or

om
et

ha
ne

 

S
ta

tio
nl

D
 

D
at

ec
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

1 /
: 24

88
00

4 
1 

~
0

2
4

~
~

0
0

7
 

~
0

2
4

~
6

0
0

5
- 

S
B

00
40

1 
(0

-1
 fl)

 
1 

02
4S

B
00

40
2 

(3
-5

ft
) 

I 
--
 

02
4S

B
00

50
1 

(0
-1

 ft
) -
 

28
12

00
0 

1 1
28

/2
00

0 
12

/1
5/

19
99

 

P
ag

e 
86
 

.% 
'*, 



a 
A

na
ly

tic
al

 t,
ra

--S
um

m
ar

y 

P
ar

am
et

er
 

1,
2,

4-
-T

 ric
hl

or
ob

en
ze

ne
 

C
hl

or
om

et
ha

ne
 

Vi
ny

l c
hl

or
id

e 
B

ro
m

om
et

ha
ne

 
C

hl
or

oe
th

an
e 

1
 ,I

 -D
ic

hl
or

oe
th

en
e 

A
ce

to
ne

 
C

ar
bo

n 
D

is
ul

fid
e 

M
et

hy
le

ne
 C

hl
or

id
e 

I
 ,l
 -D

ic
hl

or
oe

th
an

e 
Vi

ny
l a

ce
ta

te
 

M
et

hy
l e

th
yl

 k
et

on
e 

(2
-8

ut
an

on
e)

 
1,

2-
D

ic
hl

or
oe

th
en

e (
to

ta
l) 

C
hl

or
of

or
m

 
1 ,

l ,
l -

Tt
ic

hl
or

oe
th

an
e 

C
ar

bo
n 

Te
tr

ac
hl

or
id

e 
1,

2-
D

ic
hl

or
oe

th
an

e 
B

en
ze

ne
 

Tr
ic

hl
or

oe
th

yl
en

e 
(T

C
E

) 
1,

2-
D

ic
hl

or
op

ro
pa

ne
 

B
ro

m
od

ic
hl

or
om

et
ha

ne
 

2-
C

hl
or

oe
th

yl
 v

in
yl

 e
th

er
 

ci
s-

l,3
-D

ic
hl

or
op

ro
pe

ne
 

M
et

hy
l i

so
bu

ty
l k

et
on

e 
(4

-M
et

hy
l-2

-p
en

ta
no

ne
) 

To
lu

en
e 

tr
an

s-
l,3

-D
ic

hl
or

op
ro

pe
ne

 
1,

1,
2-

Tr
ic

hl
or

oe
th

an
e 

2-
H

ex
an

on
e 

Te
tr

ac
hl

or
oe

th
yl

en
e 

(P
C

E
) 

D
ib

ro
m

oc
hl

or
om

et
ha

ne
 

D
at

eE
xt

ra
ct

ed
 

1
2

 
D

at
eA

na
ly

ze
d 

1 2
/2

3/
19

99
 

I 
12

/2
7/

19
99

 
1 

12
/2

3/
19

99
 

1 
S

D
G

N
um

be
r 

E
N

03
3 

E
N

03
3 

E
N

( 
U

n
it

s
 

P
ag

e 
87

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

/1
1/

20
02

 1
 :4

7 
P

M
 

P
ar

am
et

er
 

1,
2,

4-
-T

ric
hl

or
ob

en
ze

ne
 

C
hl

or
or

ne
th

an
e 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1 ,
l -D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1

 ,
l -D

ic
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

1,
2-

D
ic

hl
or

oe
th

en
e 

(t
ot

al
) 

C
hl

or
of

or
m

 
I
ll
 ,
l -T

ric
hl

or
oe

th
an

e 
C

ar
bo

n 
T

et
ra

ch
lo

rid
e 

1,
2-

D
ic

hl
or

oe
th

an
e 

B
en

ze
ne

 
T

ric
hl

or
oe

th
yl

en
e 

(T
C

E
) 

1,
2-

D
ic

hl
or

op
ro

pa
ne

 
8r

om
od

ic
hl

or
om

et
ha

ne
 

2-
C

hl
or

oe
th

yl
 vi

ny
l e

th
er

 
ci

s-
11

3-
D

ic
hl

or
op

ro
pe

ne
 

M
et

hy
l i

so
bu

ty
l k

et
on

e 
(4

-M
et

hy
l-2

-p
en

ta
no

ne
) 

T
ol

ue
ne

 
tr

an
s-

1 $
3-

D
ic

hl
or

op
ro

pe
ne

 
1 ,
I
 ,2
-T

ric
hl

or
oe

th
an

e 
2-

H
ex

an
on

e 
T

et
ra

ch
lo

ro
et

hy
le

ne
 (P

C
E

) 
D

ib
ro

rn
oc

hl
or

om
et

ha
ne

 

S
ta

tlo
nl

D
 

S
am

pl
el

D
 

D
at

ec
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

ly
ze

d 
S

D
G

N
um

be
r 

U
n

It
s
 



'4 
A

na
ly

tic
al

 ~
~

td
u

m
m

a
r

y
 

P
ar

am
et

er
 

1,
2,

4-
-T

ric
hl

or
ob

en
ze

ne
 

C
hl

or
om

et
ha

ne
 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1 ,

l -
D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1,

l-D
ic

hl
or

oe
th

an
e 

V
in

yl
 a

ce
ta

te
 

M
et

hy
l e

th
yl

 k
et

on
e 

(2
-B

ut
an

on
e)

 
1,

2-
D

ic
hl

or
oe

th
en

e (
to

ta
l) 

C
hl

or
of

or
m

 
1 ,

l ,
l -T

ric
hl

or
oe

th
an

e 
C

ar
bo

n 
T

et
ra

ch
lo

rid
e 

1,
2-

D
lc

hl
or

oe
th

an
e 

B
en

ze
ne

 
T

ric
hl

or
oe

th
yl

en
e 

(T
G

E
) 

1,
2-

D
ic

hl
or

op
ro

pa
ne

 
B

ro
m

od
ic

hl
or

om
et

ha
ne

 
2-

C
hl

or
oe

th
yl

 vi
ny

l e
th

er
 

ci
s-

l,3
-D

ic
hl

or
op

ro
pe

ne
 

M
et

hy
l i

so
bu

ty
l k

et
on

e 
(4

-M
et

hy
l-2

-p
en

ta
no

ne
) 

T
ol

ue
ne

 
tra

ns
-1

,3
-D

ic
hl

or
op

ro
pe

ne
 

1,
1,

2-
T

ric
hl

or
oe

th
an

e 
2-

H
ex

an
on

e 
T

et
ra

ch
lo

ro
et

hy
le

ne
 (P

C
E

) 
D

ib
ro

m
oc

hl
or

om
et

ha
ne

 

D
at

eE
xt

ra
ct

ed
 

12
/2

0/
19

99
 

12
J2

01
19

99
 

D
at

e A
na

lv
ze

d 
12

12
31

1 9
99

 
i 

12
/2

7/
19

99
 

12
/2

3/
19

99
 

I 

S
ta

tlo
nI

D
 

S
a

m
~

le
lD

 

U
n

its
 

I 

G
02

4S
B

00
6 

1 
G

02
4S

B
00

6 
1 

G
02

4S
B

00
7 

02
4S

B
00

60
2 

(3
-5

ft
l 

1 
02

4S
B

00
60

20
L 

13
-5

ft)
 f 

02
4S

B
00

70
1 

(0
-1

 ft
l 

P
ag

e 
89
 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

/1
1/

20
02

 1
 :4

7 
P

M
 

P
ar

am
et

er
 

1,
2,

4-
-T

ric
hl

or
ob

en
ze

ne
 

C
hl

or
om

et
ha

ne
 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1 ,

l -
D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1 ,

l -
D

ic
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

1,
2-

D
ic

hl
or

oe
th

en
e 

(t
ot

al
) 

C
hl

or
of

or
m

 
1 ,

l ,
l -

T
ric

hl
or

oe
th

an
e 

C
ar

bo
n 

T
et

ra
ch

lo
rid

e 
1,

2-
D

ic
hl

or
oe

th
an

e 
B

en
ze

ne
 

T
ric

hl
or

oe
th

yl
en

e 
(T

C
E

) 
1,

2-
D

ic
hl

or
op

ro
pa

ne
 

B
ro

m
od

ic
hl

or
om

et
ha

ne
 

2-
C

hl
or

oe
th

yl
 vi

ny
l e

th
er

 
ci

s-
f,3

-D
ic

hl
or

op
ro

pe
ne

 
M

et
hy

t i
so

bu
ty

l k
et

on
e 

(4
-M

et
hy

l-2
-p

en
ta

no
ne

) 
T

ol
ue

ne
 

tr
an

s-
l,3

-D
ic

hl
or

op
ro

pe
ne

 
1,

1,
2-

T
ric

hl
or

oe
th

an
e 

2-
H

ex
an

on
e 

T
et

ra
ch

lo
ro

et
hy

le
ne

 (P
C

E
) 

D
ib

ro
m

oc
hl

or
am

et
ha

ne
 

--
 - 

-
 

-
-

-
~

-
-

-
 

-
-

 
-
 

-
-

-
 

U
n

it
s 

P
ag

e 
90
 

. -
,
 



\ 
A

na
ly

tic
al

 b
aa

-S
um

m
ar

y 

P
ar

am
et

er
 

1,
2,

4-
-T

 ric
hl

or
ob

en
re

ne
 

C
hl

or
om

et
ha

ne
 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
I
,
 t -
D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

uf
id

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1,

l -
D

ic
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

1,
2-

D
ic

hl
or

oe
th

en
e 

(t
ot

al
) 

C
hl

or
of

or
m

 
1,

1,
1 

-T
ric

hl
or

oe
th

an
e 

C
ar

bo
n 

T
et

ra
ch

lo
rid

e 
1 ,

2-
D

ic
ht

or
oe

th
an

e 
B

en
ze

ne
 

T
ric

hl
or

oe
th

yl
en

e 
(T

C
E

) 
1,

2-
D

ic
hl

or
op

ro
pa

ne
 

B
ro

m
od

ic
hl

or
om

et
ha

ne
 

2-
C

hl
or

oe
th

yl
 vi

ny
l e

th
er

 
ci

s-
l,3

-D
ic

hl
or

op
ro

pe
ne

 
M

et
hy

l is
ob

ut
yt

 k
et

on
e 

(4
-M

et
hy

l-2
-p

en
ta

no
ne

) 
T

ol
ue

ne
 

tr
an

s-
l,3

-D
ic

hl
or

op
ro

pe
ne

 
1

 ,I
 ,2

-T
ric

hl
or

oe
th

an
e 

2-
H

ex
an

on
e 

T
et

ra
ch

lo
ro

et
hy

le
ne

 (P
C

E
) 

D
ib

ro
m

oc
hl

or
om

et
ha

ne
 

St
at

bn
tD

 
G

02
4S

B
00

9 
G

02
4S

B
01

0 
i 

G
02

4S
B

01
0 

S
am

pl
el

D
 

02
4S
B0
09
02
 (3

-5
ft)

 
02

4S
B

01
00

1 
(0
-l
ft
) 

O
at

eC
ol

le
ct

ed
 

1 /
28

/2
00

0 
D

at
eE

xt
ra

ct
ed

 
1/

29
/2

00
0 

1 /
29
/2
00
0 

D
at

eA
na

ly
ze

d 
2/

2/
20

00
 

2/
2/
20
00
-'
--
 

S
D

G
N

um
be

r 
41

 8
99

 
41

 89
9 

-
 _

-
-

l
"

l
l
.
i
l
-

-
 
1
l
-
 

I 
41

89
9 

P
ag

e 
91

 



A
na

ly
tic

al
 D

at
a 

Su
m

m
ar

y 
04

/1
1 /
20
02
 1

 :4
7 

P
M

 

P
ar

am
et

er
 

1,
2,

4-
-T

ric
hl

or
ob

en
te

ne
 

C
hl

or
om

et
ha

ne
 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1 ,
l -D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1 ,

 1 -
0i

ch
lo

ro
et

ha
ne

 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

l,2
-D

ic
hl

or
oe

th
en

e 
(t

ot
al

) 
C

hl
or

of
or

m
 

1 ,
l ,I

 -T
ric

hl
or

oe
th

an
e 

C
ar

bo
n 

T
et

ra
ch

lo
rid

e 
1,

2-
D

ic
hl

or
oe

th
an

e 
B

en
ze

ne
 

T
ric

hl
or

oe
th

yl
en

e 
(T
CE
) 

1,
2-

D
ic

hl
or

op
ro

pa
ne

 
B

ro
m

od
ic

hl
or

or
ne

th
an

e 
2-

C
hl

or
oe

th
yl

 vi
ny

l e
th

er
 

ci
s-

1,
3-

D
ic

hl
or

op
ro

pe
ne

 
M

et
hy

l i
so

bu
ty

l k
et

on
e 

(4
-M

et
hy

l-2
-p

en
ta

no
ne

) 
T

ol
ue

ne
 

tra
ns

-l,
3-

D
ic

hl
or

op
ro

pe
ne

 
1,

1,
2-

T
ric

hl
or

oe
th

an
e 

2-
H

ex
an

on
e 

T
et

ra
ch

lo
ro

et
hy

le
ne

 (P
C

E
) 

D
ib

ro
m

oc
hl

or
om

et
ha

ne
 

G
FD

S
S

H
O

28
 

I 
G

F
D

S
S

H
02

8 
G

F
D

S
S

H
02

8 
FD

S
S

H
02

80
1 

(0
-1

 ft)
 

1 
FD

S
S

H
02

80
1 

(0
-1

 ft)
 

FD
S

S
H

02
80

1 D
L 

(0
-1

 ft)
 

71
28

11
 99

9 
71

28
11

 99
9 

71
28

11
 99

9 
1 

7/
30

/1
99

9 
1 

7/
30

/1
 99

9 
8/

4/
19

99
 

I 
81

1 3
/1

99
9 

8/
18

/1
99

9 
S

D
G

N
um

be
r 

39
71

 5 
1 

39
71

 5-
---

 
t
 

--
--
--
-. 

' - 
39

71
5 

U
ni

ts
 

ua
/K

a 
I 

I 
36
0 

SU
 

! 
36
00
 

jR
 

I P
ag

e 
92

 
.*

A
, 



.. 'r
 

A
na

ly
tic

al
 ,
 ,,s
*S

um
m

ar
y 

P
ar

am
et

er
 

1,
2,

4-
-T

ric
hl

or
ob

en
ze

ne
 

C
hl

or
om

et
ha

ne
 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1 ,

l -
D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1 ,

l -
D

ic
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

1,
2-

D
ic

hl
or

oe
th

en
e (

to
ta

l) 
C

hl
or

of
or

m
 

t,
1

 ,I
 -T

ric
hl

or
oe

th
an

e 
C

ar
bo

n 
T

et
ra

ch
lo

rid
e 

l,2
-D

ic
hl

or
oe

th
an

e 
B

en
ze

ne
 

T
ric

hl
or

oe
th

yl
en

e 
(T

C
E

) 
1,

2-
D

ic
hl

or
op

ro
pa

ne
 

B
ro

m
od

ic
hl

or
om

et
ha

ne
 

2-
C

hf
or

oe
th

yl
 v

in
yl

 e
th

er
 

ci
s-

l,3
-D

ic
hl

or
op

ro
pe

ne
 

M
et

hy
l i

so
bu

ty
l k

et
on

e 
(4

-M
et

hy
l-2

-p
en

ta
no

ne
) 

T
ol

ue
ne

 
tr

an
s-

l,3
-D

ic
hl

or
op

ro
pe

ne
 

I
l
l
 ,2
-T

 ric
hl

or
oe

th
an

e 
2-

H
ex

an
on

e 
T

et
ra

ch
lo

ro
et

hy
le

ne
 (P

C
E

) 
D

ib
ro

m
oc

hl
or

om
et

ha
ne

 

7
 

7
 

-
.
A

 
- 

7 
1 u

 
---
 

7
 - 

j U
 

I
.
.
 

P
ag

e 
93

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

11
 1
/2
00
2 

1 :
47

 P
M

 

P
ar

am
et

er
 

1,
2,

4-
-T

ric
hl

or
ob

en
ze

ne
 

C
hl

or
om

et
ha

ne
 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1

 ,
l -D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1 ,
l -0

ic
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

1,
2-

D
ic

hl
or

oe
th

en
e 

(t
ot

al
) 

C
hl

or
of

or
m

 
1,

1 ,
I -T

ric
hl

or
oe

th
an

e 
C

ar
bo

n 
T

et
ra

ch
lo

rid
e 

1,
2-

D
ic

hl
or

oe
th

an
e 

B
en

ze
ne

 
T

ric
hl

or
oe

th
yl

en
e 

(T
C

E
) 

1,
2-

D
ic

hl
or

op
ro

pa
ne

 
B

ro
rn

od
ic

hl
or

om
et

ha
ne

 
2-

C
hl

or
oe

th
yl

 vi
ny

l e
th

er
 

ci
s-

l,3
-D

ic
hl

or
op

ro
pe

ne
 

M
et

hy
l i

so
bu

ty
l k

et
on

e 
(4

-M
et

hy
l-2

-p
en

ta
no

ne
) 

T
ol

ue
ne

 
tra

ns
-l,

3-
D

ic
hl

or
op

ro
pe

ne
 

1,
1,

2-
T

ric
hl

or
oe

th
an

e 
2-

H
ex

an
on

e 
T

et
ra

ch
lo

ro
et

hy
le

ne
 (P

C
E

) 
D

ib
ro

m
oc

hl
or

om
et

ha
ne

 

-
 

~
a

r
n

~
le

l~
!

 
FD

S
S

H
02

90
1 

(0
-1

 ft)
 

F
D

S
S

H
02

90
1 

(0
7

ft
) 

i F
D

S
S

H
02

90
1 D

L 
(0

-1
ft)

 1 
D

at
eC

ol
le

ct
ed

 
71

29
11

 9
99

 
f 

7/
29

/1
99

9 
--

- 
--
--
- 

D
at

eE
xt

ra
ct

ed
 

I 
8/

21
? 9

99
 

D
at

eA
na

l y
ze

d 
81

31
1 9

99
 

8/
13

/1
99

9-
'- .- 

81
1 9

11
 9

99
 

S
D

G
N

um
be

r 
39

71
 5 

39
71

 5 
39

71
 5 

U
ni

ts
 

1 
ua

iK
a 

1 
41

0 
f~ 

I6
0

0
 

IR
 

P
ag

e 
94

 



\ 

A
na

ly
tic

al
 ~

~
ta

*u
rn

rn
a

rj
 

P
ar

am
et

er
 

1,
2,

4-
-T

ric
hl

or
ob

en
ze

ne
 

C
hl

or
om

et
ha

ne
 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1 ,

I -
D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1 ,

 1 -
D

ic
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

1,
2-

D
lc

hl
or

oe
th

en
e 

(t
ot

al
) 

C
hl

or
of

or
m

 
1 ,

1,
1 -

T
ric

hl
or

oe
th

an
e 

C
ar

bo
n 

T
et

ra
ch

lo
rid

e 
1,

2-
D

ic
hl

or
oe

th
an

e 
B

en
ze

ne
 

T
ric

hl
or

oe
th

yl
en

e 
(T

C
E

) 
1,

2-
D

ic
hl

or
op

ro
pa

ne
 

B
ro

m
od

ic
hl

or
or

ne
th

an
e 

2-
C

hl
or

oe
th

yl
 vi

ny
l e

th
er

 
ci

s-
l,3

-D
ic

hl
or

op
ro

pe
ne

 
M

et
hy

l is
ob

ut
yl

 k
et

on
e 

(4
-M

et
hy

l-2
-p

en
ta

no
ne

) 
T

ol
ue

ne
 

tra
ns

-1
,3

-D
ic

hl
or

op
ro

pe
ne

 
1,

1,
2-

T
ric

hl
or

oe
th

an
e 

2-
H

ex
an

on
e 

T
et

ra
ch

lo
ro

et
hy

le
ne

 (P
C

E
) 

O
ib

ro
rn

ac
hl

or
om

et
ha

ne
 

-
 

D
at

eA
na

l y
ze

d
 

S
D

G
N

um
be

r 
39
71
 5
 

St
at

lo
nl

D
 

S
am

pl
el

D
 

D
at

eC
o

lle
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

C
H

20
31

 40
2-

21
 .

X
IS

 / V
O

A
-S

O
-F

 
in

al
 

P
ag

e 
95

 

G
FD

S
S

H
03

0 
-
 

FD
S

S
H

03
00

1 
(0

-1
 ft
) 

G
FD

S
S

H
02

9 
I 

G
F

D
S

S
H

02
9 

FD
S

S
H

02
90

2 
(3

-5
ft)

 
FD

S
S

H
Q

29
02

 (3
-5

ft)
 

7/
29

/1
99

9 
7/

29
/1

99
9 

I 
7/

28
/1

99
9 

81
21

1 9
99

 
1 



A
na

ly
tic

al
 D

at
a 
Su
mm
ar
y 

04
11

 1
 12

00
2 

1 :
47

 P
M

 

P
ar

am
et

er
 

1,
2,

4-
-T

ric
hl

or
ob

en
ze

ne
 

~
hl

or
or

ne
th

an
e 

V
in

yl
 c

hl
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1 ,
l -D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1 ,

l -
D

ic
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

1,
2-

D
ic

hl
or

oe
th

en
e 

(to
ta

l) 
C

hl
or

of
or

m
 

1 ,
I ,
I -T

ric
hl

or
oe

th
an

e 
C

ar
bo

n 
T

et
ra

ch
lo

rid
e 

1,
2-

D
ic

hl
or

oe
th

an
e 

B
en

ze
ne

 
T

ric
hl

or
oe

th
yl

en
e 

(T
C

E
) 

1,
2-

D
ic

hl
or

op
ro

pa
ne

 
B

ro
rn

od
ic

hl
or

om
et

ha
ne

 
2-

C
hl

or
oe

th
yl

 v
in

yl
 e

th
er

 
ci

s-
11

3-
D

lc
hl

or
op

ro
pe

ne
 

M
et

hy
l i

so
bu

ty
l k

et
on

e 
(4

-M
et

hy
l-2

-p
en

ta
no

ne
) 

T
oi

ue
ne

 
tr

an
s-

l,3
-D

ic
hl

or
op

ro
pe

ne
 

1,
1,

2-
T

 ric
hl

or
oe

th
an

e 
2-

H
ex

an
on

e 
T

et
ra

ch
lo

ro
et

hy
le

ne
 (P

C
E

) 
D

ib
ro

m
oc

hl
or

om
et

ha
ne

 

-
 
-
 

S
am

pl
el

D
 

D
at

ec
ol

le
ct

ed
 

P
ag

e 
. _ ._

 
96
 

-
 

-
 

-
 

-
 

-
 
-
 
.
 -
 -

 
-
~

 -
 

-
 

-
 

-
-

-
 

1
 

- 
71

28
11

 99
9 

1 
7/

28
/1

99
9 

I 
71

28
11

 99
9 

-
 D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

Iy
ze

d 
S

D
G

N
um

be
r 

71
30

11
99

9 
1 

71
30

11
 9

99
 

81
1 3

11
 9

99
 

81
1 7

11
 9

99
 

1 
1 

I 
- -

- 
81

51
1 9

99
 

39
71

 5 
39

71
 5

 
----
--- 

39
71

5 
__

] 



\ 

A
na

ly
tic

al
 t

~r
a-

$u
m

m
ar

y 

D
at

eC
ot

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

C
h l

or
oe

th
an

e 
1 ,

l -
D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
ls

ul
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1 ,

l -
0i

ch
lo

ro
et

ha
ne

 
Vi

ny
l a

ce
ta

te
 

M
et

hy
l e

th
yl

 k
et
on
e 

(2
-B

ut
an

on
e)

 
1,

2-
O

ic
hl

or
oe

th
en

e (
to

ta
l) 

C
hl

or
of

or
m

 
1 ,

l ,
1-

Tr
ic

hl
or

oe
th

an
e 

C
ar

bo
n 

Te
tr

ac
hl

or
id

e 
1,

2-
D

ic
hl

or
oe

th
an

e 
B

en
ze

ne
 

Tr
ic

hl
or

oe
th

yl
en

e 
(T

C
E

) 
1,

P-
D

ic
hl

or
op

ro
pa

ne
 

B
ro

m
od

ic
hl

or
om

et
ha

ne
 

2-
C

hl
or

oe
th

yl
 v

in
yl

 e
th

er
 

ci
s-

l,3
-D

ic
hl

or
op

ro
pe

ne
 

tr
an

s-
l,3

-D
lc

hl
or

op
ro

pe
ne

 
1 ,
I ,2

-T
ric

hl
or

oe
th

an
e 

2-
H

ex
an

on
e 

Te
tr

ac
hl

or
oe

th
yl

en
e (

P
C

E
) 

D
ib

ro
m

oc
hl

or
or

ne
th

an
e 

P
ag

e 
97

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 

P
ar

am
et

er
 

1,
2,

4-
-T

ric
hl

or
ob

en
te

ne
 

C
hl

or
om

et
ha

ne
 

V
in

yl
 c

h t
or

id
e 

B
ro

m
om

et
ha

ne
 

C
hl

or
oe

th
an

e 
1 ,

I -
D

ic
hl

or
oe

th
en

e 
A

ce
to

ne
 

C
ar

bo
n 

D
is

u t
fid

e 
M

et
hy

le
ne

 C
hl

or
id

e 
1 ,

l -
D

ic
hl

or
oe

th
an

e 
V

in
yl

 a
ce

ta
te

 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

1,
2-

D
ic

hl
or

oe
th

en
e 

(t
ot

al
) 

C
hl

or
of

or
m

 
1,

1,
1 

-T
ric

hl
or

oe
th

an
e 

C
ar

bo
n 

T
et

ra
ch

lo
rid

e 
1,

2-
D

ic
hl

or
oe

th
an

s 
B

en
ze

ne
 

T
ric

hl
or

oe
th

yl
en

e 
(T

C
E

) 
1,

2-
D

ic
hl

or
op

ro
pa

ne
 

B
ro

m
od

ic
ht

or
or

ne
th

an
e 

2-
C

hl
or

oe
th

yl
 vi

ny
l e

th
er

 
ci

s-
l,3

-D
ic

hl
or

op
ro

pe
ne

 
M

et
hy

l i
so

bu
ty

l k
et

on
e 

(4
-M

et
hy

l-2
-p

en
ta

no
ne

) 
T

ol
ue

ne
 

tr
an

s-
l,3

-D
ic

hl
or

op
ro

pe
ne

 
1

 ,I
 ,2

-T
ric

hl
or

oe
th

an
e 

2-
H

ex
an

on
e 

T
et

ra
ch

 to
ro

et
hy

le
ne

 (
P

C
E

) 
D

ib
ro

m
oc

hl
or

om
et

ha
ne

 

D
at

e A
na

ly
ze

d 
I 

81
1 

31
1 

99
9 

S
D

G
N

um
be

r 
39

71
 5 

D
at

ec
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

U
ni

ts
 

1 l--.- 
! 

38
0 

/U
 

i
 

ug
/K

g 
-
 

---
-- 

- --
-.
--
-.
: 

< 

71
29

11
 9

99
 

1 
71

29
11

 9
99

 
1 

81
21

1 9
99

 

P
ag

e 
98

 
,
 -" 



\ 

A
na

ly
tic

al
 b

a
ts

 S
u

m
m

ar
y 

D
at

eC
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

Pa
ge

 9
9 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

11
 1 
/2
00
2 

1 :
47
 P
M
 

D
at

ec
o

lle
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

ly
ze

d 
S

D
G

N
u

m
b

er
 

Xy
le

ne
s,

 T
ot

al
 

S
ty

re
ne

 
B

ro
m

of
or

m
 

l,
t ,

2,
2-

T
et

ra
ch

lo
ro

et
ha

ne
 



\ 

A
na

ly
tic

al
 ~

,,r
r~

S
u

m
m

ar
y 

P
ag

e 
10

1 

S
ta

tlo
nl

D
 

S
am

pl
el

D
 

D
at

ec
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

ly
ze

d 
S

D
G

N
um

be
r 

P
ar

am
et

er
 

U
nl

ts
 

"
I
 

,,
"

I 
"
"
"
I
 

.
-
"
I
 

l
"
 

r
r
y

l . :g 
Et

hy
lb

en
ze

ne
 

ug
/K

g 
X

yl
en

es
, T
ot
al
 

U!
Jfw

 
S

ty
re

ne
 

W
IN

3 
B

ro
m

of
or

m
 

ug
M

g 
1 ,

1,
2,

2.
Te

tr
ac

hl
or

oe
th

an
e 

ug
f K

g 

G
02

4S
B

00
4 

02
45

60
04

01
 (0

-1
 ft)

 
I 

1
 /2

8/
20

00
 

1
 /2

9/
20

00
 

2/
2/

20
00

 
41

 89
9 

- 

1 /
28

/2
00

0 
12

/1
5/

19
99

 
-
-
A

-
 
-
J
 

1 /
29
/2
00
0 

12
/2

0/
19

99
 

I 
2/

2/
20

00
 

1 
12
/2
3/
19
99
 

41
 89

9 
I 

-
-
A
^
 

I 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 

D
at

eE
xt

ra
ct

ed
 

St
yr

en
e 

B
ro

m
of

or
m

 
I,

? ,
2,

2-
Te

tr
ac

hl
or

oe
th

an
e 

Pa
ge

 
- k 

10
2 



12
/1

5/
19

99
 

'-' 
~

at
e~

ol
l;

ct
ed

 
D

at
eE

xt
ra

ct
ed

 
D

at
eA

na
ly

xe
d 

S
D

G
N

um
be

r 
E

N
03

3 
E

N
03

3 
P

ar
am

et
er

 
U

ni
ts

 
I 

I 
T 

C
hl

or
ob

en
ze

ne
 

ug
/K

!3
 

E
th

yl
be

nz
en

e 
@%

I 
I 1. 

Xy
te

ne
s,

 T
ot

al
 

St
vr

en
e 

B
ro

m
of

or
rn

 
1,

1,
2,

2-
Te

tr
ac

hl
or

oe
th

an
e 

P
ag

e 
10

3 



A
n

al
yt

ic
al

 D
at

a 
Su

m
m

ar
y 

D
at

eE
xt

ra
ct

ed
 

X
yl

en
es

, T
ot

al
 

St
yr

en
e 

B
ro

m
of

or
m

 
1,

1,
2,

2-
Te

tr
ac

hl
or

oe
th

an
e 

P
ag

e 
10

4 

i; 



A
na

ly
tic

al
 ~

,,a
-S

u
m

m
ar

y 
0

4
/1

1
/2

0
0

~
 I :s

7
 P

M
 

D
at

ec
o

lle
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

Pa
ge

 1
05
 



P
ar

am
et

er
 

A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04
11
 1
/2
00
2 
1 :
47
 P
M
 

D
at

ec
o

lle
ct

ed
 

1,
 

D
at

eE
xt

ra
ct

ed
 

1 /
29
/2
00
0 

I 
1/
29
/2
00
0 
-
1
 

I/
; 

U
n

its
 

I 

-w
p

 
3 

--
 

I o
n

o
 

t 
A

 4
 

- 
~

hl
or

ob
en

ze
ne

 
ug

/K
g 

T
 

1 
-.- 
7
-
-
-
-
-
-
 

- -
I
-
 

i 
-.*, 
-
 

E
th

yl
be

nz
en

e 
7
 

ug
/K

g 
X

yl
en

es
, T

ot
al

 
1 

S
ty

re
ne

 
B

ro
m

of
or

m
 

1,
1,

2,
2-

Te
tr

ac
hl

or
oe

th
an

e 

P
ag

e 
10

6 



I 

D
at

eA
na

l y
ze

d 
81

41
1 9

99
 

81
1 3

11
 9

99
 --

- 
I 

81
1 8

11
 9

99
 

S
D

G
N

um
be

r 
39

71
 5 

39
71

 5 
. 
*.
 
.-
 

.,--
 

39
71

 5 
-.*...- 

P
ar

am
et

er
 

U
n

its
 

--
- 

*-
-.
- 

-- 
C

hl
or

o b
en

ze
ne

 
W

K
!2

 
E

th
yl

be
nz

en
e 

Ur
ns

 
--.
.- 

Xy
le

ne
s,

 T
ot

al
 

ug
/K

g S
ta

tio
nl

D
 

G 
FD

S
S

H
02

8 
I 

G
FD

S
S

H
02

8 
f 

G
FD

S
S

H
02

8 

S
ty

re
ne

 
B

ro
m

of
or

rn
 

FD
S

S
H

02
80

1 
(0

-l
ft

) 
71

28
11

 9
99

 
D

at
eE

xt
ra

ct
ed

 

P
ag

e 
10

7 

FD
S

S
H

02
80

1 
(0

-1
 ft)

 
f 

FD
S

S
H

02
80

1 D
L 

(0
-1

 ft
) 

71
28

11
 9

99
 

1 
71

28
11

 9
99

 
71

30
11

99
~

 
71

30
11

99
9 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
O

W
1 

1 /
20
02
 1

 :4
7 

P
M

 

D
at

eE
xt

ra
ct

ed
 

S
ty

re
ne

 
B

ro
m

of
or

m
 

1,
1,

2,
2-

Te
tra

ch
lo

ro
et

ha
ne

 

P
ag

e 
10

8 



!
 

A
n

al
yt

ic
al

 ~
~

ta
S

u
rn

rn
a

ry
 

D
at

eC
o

lle
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

St
yr

en
e 

B
ro

m
of

ar
m

 
1,

1,
2,

2-
T

et
ra

ch
lo

ro
et

ha
ne

 

P
ag

e 
10

9 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

/1
1/

20
02

 1
 :4

7 
P

M
 

S
ta

tlo
nl

D
 

+
"
-
-
 --
-.
,.-

 
G
F
D
S
S
H
O
O
T
"
-
-
J
 

S
am

pl
el

D
 

5f
t)

 
-I-

 
F

D
S

S
H

03
00

1 
(0

-T
ft)

 
- 

I 

D
at

ec
ol

le
ct

ed
 

7/
28

/1
99

9 
I 

-.-
-- 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

ly
ze

d 
U

s!
 9

9
9

-
-

-
-

~
 

S
D

G
N

um
be

r 
39

71
 5 

-*
--
-I
 

-
2

 

P
ag

e 
1 1

0 
~
.=

,b
-.
 

P
ar

am
et

er
 

U
ni

ts
 

C
hl

or
ob

en
ze

ne
 

Ug
/K

g 
Et

hy
lb

en
ze

ne
 

ug
n<

s 
X

yl
en

es
, T

ot
al

 
ug

f K
Q

 
St

yr
en

e 
W

K
g 

B
ro

m
of

or
m

 
ug

/K
g 

1 ,
I ,

2,
2-

Te
tr

ac
hl

or
oe

th
an

e 
'J

g
m

 

-
 

5 
1 U

 
I 

, 
5 

u 
5 

[ U
 

I 
5
 

u 
5 

1 U
 

I 
5 

U
 

-
 

5 
U

 
I 

1 
- 

1 
5 

111
 

--
--

 
5 

U
 

5
 

U 

5 5 
U

 
U

 



A
na

ly
tic

al
 L

,r
aS

um
m

ar
y 

04
/1

1/
20

02
 I

 :
K

/ P
M

 

St
yr

en
e 

B
ro

m
of

or
m

 
1,

1,
2,

2-
Te

tr
ac

hl
or

oe
th

an
e 

P
ag

e 
11

 1 



A
n

al
yt

ic
al

 D
at

a 
S

um
m

ar
y 

04
/t 

1 /
20
02
 1

 :4
7 

P
M

 

D
at

eE
xt

ra
ct

ed
 

X
yl

en
es

, T
ot

al
 

S
ty

re
ne

 
B

ro
m

of
or

m
 

1
 ,I

 ,2
,2
-T
et
ra
ch
lo
ro
et
ha
ne
 

P
ag

e 
1 1

2 
. . .
-
 



A
na

ly
tic

al
 L

,.d
~s

um
m

ar
y 

P
ag

e 
1 1

3 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
n

at
yz

ed
 

S
D

G
N

um
be

r 
P

ar
am

et
er

 
U

ni
ts

 

1 
81

31
1 9

99
 

39
71

 5 

81
21

1 9
99

 
81

1 
31
1 
99
9 

39
71
 

-- 
5 

C
hl

or
ob

en
ze

ne
 

ug
/K

g 
5 

u 
1 

1 
E

th
yl

be
nz

en
e 

u9
/K

g 
5 

1 U
 

-
 -*' 
-4

 
Xy

le
ne

s,
 T

ot
al

 
ug

/K
g 

5 
1 u

 
I 

St
yr

en
e 

ug
N

g 
B

ro
m

of
or

m
 

u!$
Kg

 
1,

1,
2,

2-
Te

tr
ac

hl
or

oe
th

an
e 

“J
g/

K
g 

5
 

1 u
 

I 

5 
U

 
I 

4 

5
 

1 U
 

1 
..

 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

/1
1/

20
02

 1
 :4

7 
P

M
 

A
lp

ha
-c

hl
or

da
ne

 

En
do

su
lfa

n 
1 

En
do

su
lfa

n 
11 

E
nd

os
ul

fa
n 

S
ul

fa
te

 
En

dr
in

 A
ld

eh
yd

e 
En

dr
in

 K
et

on
e 

En
dr

in
 

G
am

m
a 

B
H

C
 (L

in
da

ne
) 

G
am

m
a-

ch
lo

rd
an

e 
H

ep
ta

ch
lo

r E
po

xi
de

 
H

ep
ta

ch
lo

r 
M

et
ho

xy
ch

lo
r 

p,
pl

-D
D

D
 

P
,P

'-D
O

E
 

p,
pt

-D
D

T 
To

xa
ph

en
e 

P
ag

e 
11

4 



A
na

ly
tic

al
 t

U
ra

-S
u

m
m

ar
y 

04
/1

1/
20

02
 I

 :4
-7

 P
M

 

P
ar

am
et

er
 

A
ld

rin
 

A
lp

ha
 B

H
C

 (A
lp

ha
 H

ex
ac

hI
or

oc
yc

lo
he

xa
ne

) 
A

lp
ha

-c
hl

or
da

ne
 

B
et

a 
B

H
C

 (B
et

a 
H

ex
ac

hl
or

oc
yc

to
he

xa
ne

) 
D

el
ta

 8
H
C
 (D

el
ta

 H
ex

ac
hl

or
oc

yc
lo

he
xa

ne
) 

D
ie

ld
rin

 
En

do
su

lfa
n 

I 
En

do
su

lfa
n 

II 
En

do
su

lfa
n 

S
ul

fa
te

 
E

nd
rin

 A
ld

eh
yd

e 
En

dr
in

 K
et

on
e 

En
dr

in
 

G
am

m
a 

B
H

C
 (L

in
da

ne
) 

G
am

m
a-

ch
lo

rd
an

e 
H

ep
ta

ch
lo

r E
po

xi
de

 
~e

p
ta

ch
lo

r 
M

et
ho

xy
ch

lo
r 

pI
p1

-D
D

D
 

p,
pl

-D
D

E
 

p,
p1

-D
D

T 
To

xa
ph

en
e 

S
ta

tlo
nl

D
 

G
FD

S
S

H
02

8 
f 

G
FD

S
S

H
O

29
 

f 
G

FD
S

S
H

02
9 

S
am

pl
el

D
 

FD
S

S
H

02
80

2D
L 

(3
-5

ft
) 
I 

FD
S

S
H

02
90

1 
(0

-1
 ft)

 
FD

S
S

H
02

90
1 D

L 
(O

- 1
 ft
) 

D
at

ec
ol

le
ct

ed
 

71
28

11
 9

99
 

1 
7/

29
/1

99
9 

71
29

11
 9

99
 

D
at

eE
xt

ra
ct

ed
 

7/
30

/1
99

9 
8/

2/
19

99
 

8/
2/

19
99

 
-
 

D
at

eA
na

lv
ze

d 
8/

12
/1

99
9 

1 
81

1 
71

1 
99

9 
81

1 
81

1 
99

9 

U
ni

ts
 

1 
ug

/K
g 

15
 

(R
 

1 
t.

6 
IU

 
- 

i 
I6
 

1 R
 

- 

P
ag

e 
1 1

5 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 

P
ar

am
et

er
 

A
ld

rin
 

A
lp

ha
 B

H
C

 (A
lp

ha
 H

ex
ac

hl
or

oc
yc

lo
he

xa
ne

) 
A

lp
ha

-c
hl

or
da

ne
 

B
et

a 
B

H
C

 (B
et

a 
H

ex
ac

hl
or

oc
yc

to
he

xa
ne

) 
D

el
ta

 B
H

C
 (D

el
ta

 H
ex

ac
hl

or
oc

yc
lo

he
xa

ne
) 

D
ie

ld
rin

 
En

do
su

lfa
n 

I 
En

do
su

lfa
n 

II 
E

nd
os

ul
fa

n 
S

ul
fa

te
 

En
dr

in
 A

ld
eh

yd
e 

En
dr

in
 K

et
on

e 
En

dr
in

 
G

am
m

a 
B

H
C

 (L
in

da
ne

) 
G

am
m

a-
ch

lo
rd

an
e 

H
ep

ta
ch

lo
r E

po
xi

de
 

H
ep

ta
ch

lo
r 

M
et

ho
xy

ch
lo

r 
p,

pl
-D

D
D

 
p,

pl
-D

D
E

 
p,

p'
*D

D
T 

To
xa

ph
en

e 

S
ta

tIo
nI

O
 

G
FD

S
S

H
02

9 
G

FD
S

S
H

02
9 

~
a

rn
~

l.
1

~
 

: F
D

S
S

H
02

90
2 

(3
-5

1)
 

/ FD
S

S
H

02
90

2D
L 

1
 

D
at

eC
ol

Ie
ct

ed
 

7/
29

/1
99

9 
7/

29
/1

99
9 

7/
28

/1
99

9 
D

at
eE

xt
ra

ct
ed

 
8/

2/
19

99
 

1 
8/

2/
19

99
 

D
at

eA
na

ly
ze

d 
8/

17
/1

99
9 

81
1 8

11
 9

99
 

--
 

SD
G

N
um

be
r 

39
71

5 
f 

39
71

 5 
-*-

 
1
 

U
n

it
s 

I 

P
ag

e 
1 1

6 



!. 
A

na
ly

tic
al

 t
,.

a~
b

rn
m

ar
y 

S
ta

tio
nl

D
 

G
FD

SS
H

O
B

O
 

1 
G

FD
S

S
H

03
0 

G
FD

S
S

H
03

0 

D
at

eC
ol

le
ct

ed
 

E
nd

os
ul

fa
n 

I 
En

do
su

lfa
n 

II 
En

do
su

lfa
n 

Su
lfa

te
 

En
dr

in
 A

ld
eh

yd
e 

En
dr

in
 K

et
on

e 
En

dr
in

 
G

am
m

a 
B

H
C

 (L
in

da
ne

) 
G

am
m

a-
ch

lo
rd

an
e 

H
ep

ta
ch

lo
r E

po
xi

ds
 

H
ep

ta
ch

to
r 

M
et

ho
xy

ch
lo

r 
p,

pl
-D

D
D

 
p,

pl
-D

D
E

 
p,

pl
-D

D
T 

To
xa

ph
en

e 

P
ag

e 
1 1
7 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 

P
ar

am
et

er
 

A
ld

rin
 

A
lp

ha
 B
H
C
 (A

lp
ha

 H
ex

ac
hl

or
oc

yc
lo

he
xa

ne
) 

A
lp

ha
-c

hl
or

da
ne

 
B

et
a 

B
H

C
 (B

et
a 

H
ex

ac
hl

or
oc

yc
lo

he
xa

ne
) 

D
el

ta
 B

H
C

 (D
el

ta
 H

ex
ac

hl
or

oc
yc

lo
he

xa
ne

) 
D

ie
ld

rin
 

En
do

su
lfa

n 
I 

En
do

su
lfa

n 
ll 

En
do

su
lfa

n 
Su

lfa
te

 
En

dr
in

 A
ld

eh
yd

e 
En

dr
in

 K
et

on
e 

En
dr

in
 

G
am

m
a 

B
H

C
 (L

in
da

ne
) 

G
am

m
a-

ch
lo

rd
an

e 
H

ep
ta

ch
lo

r E
po

xi
de

 
H

ep
ta

ch
lo

r 
M

et
ho

xy
ch

lo
r 

p,
p'

-D
D

D
 

p,
p'

-D
D

E
 

P
,P

'-D
D

T 
To

xa
p 

he
ne

 

S
ta

tio
nl

D
 

Sa
m

 pl
el

D
 

D
at

ec
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

ly
ze

d 
S

D
G

N
um

be
r 



!
 

A
na

ly
tic

al
 t

ar
a3

u
m

m
ar

y 

P
ag

e 
1 1

9 

S
ta

ti
o

n
lD

 
S

am
pl

eI
D

 
D

at
eC

ol
le

ct
ed

 
D

at
eE

xt
ra

ct
ed

 
D

at
eA

na
 ty

ze
d 

S
D

G
N

um
be

r 
P

ar
am

et
er

 
U

ni
ts

 
A

ld
rin

 
ug

/K
g 

A
lp

ha
 B

H
C

 (A
lp

ha
 H

ex
ac

hl
or

oc
yc

lo
he

xa
ne

) 
ug

/K
g 

A
lp

ha
-c

hl
or

da
ne

 
ug

/K
g 

B
et

a 
B

H
C

 (B
et

a 
H

ex
ac

hl
or

oc
yc

lo
he

xa
ne

) 
ug

/K
g 

D
el

ta
 B

H
C

 (D
el

ta
 H

ex
ac

hl
or

oc
yc

lo
he

xa
ne

) 
ug

/K
g 

D
ie

ld
rin

 
'-J

g/
K

g 
En

do
su

lfa
n 

I 
ug

/K
g 

En
do

su
lfa

n 
I I 

ug
/K

g 
En

do
su

lfa
n 

S
ul

fa
te

 
ug

fK
g 

En
dr

in
 A

ld
eh

yd
e 

ug
/K

g 
En

dr
in

 K
et

on
e 

ug
/K

g 
En

dr
in

 
ug

/K
g 

G
am

m
a 

B
H

C
 (L

in
da

ne
) 

ug
/K

g 
G

am
m

a-
ch

lo
rd

an
e 

ug
/K

g 
H

ep
ta

ch
lo

r E
po

xi
de

 
ug

M
g 

H
ep

ta
ch

lo
r 

ug
/K

g 
M

et
ho

xy
ch

lo
r 

ug
K

g 
p,

p'
-D

D
D

 
ug

/K
g 

p,
pl

-D
D

E
 

ug
/K

g 
P

,P
'-D

D
T 

ug
/K

g 
To

xa
ph

en
e 

ug
/K

g 

G
FD

S
S

H
03

1 
FD

S
S

H
03

10
2D

L 
(3

-5
ft

) 
7/

29
/1

99
9 

8/
2/

19
99

 
8/

18
/1

99
9 

39
71

 5 

3 1
 

3 1
 

31
0 

3 1
 

3 1
 

60
 

R
 

R
 

R
 

R
 

R
 

R
 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04
1 I

 1
 /2
00
2 

1 :
47

 P
M
 

D
at

ec
ol

le
ct

ed
 

PC
B-
1 2

32
 (

A
ro

ch
lo

r 
12

32
) 

ug
/K

g 
P

C
B

-1
 24
2 

(A
ro

ch
lo

r 
1 2
42
) 

ug
/K

g 
P

C
8-

12
48

 (A
ro

ch
lo

r 
12

48
) 

ug
/K

g 
P

C
B

-?
 25

4 
(A

ro
ch

lo
r 1

25
4)

 
ug

/K
g 

P
C

B
-1

 26
0 

(A
ro

ch
lo

r 1
26

0)
 

ug
/K

g 

P
ag

e 
12
0 



\ 

A
na

ly
tic

al
 t

,ta
S

um
m

ar
y 

D
at

eE
xt

ra
ct

ed
 

P
C

B
-1

24
8 

(A
ro

ch
lo

r 
12

48
) 

ug
/K

g 
P

C
B

-1
 25

4 
(A

ro
ch

lo
r 

12
54

) 
ug

/K
g 

P
C

B
-1

 26
0 

(A
ro

ch
lo

r 
12

60
) 

ug
/K

g 

P
ag

e 
12

1 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

11
 1

12
00

2 
1 :

47
 P

M
 

P
ag

e 
12

2 
.-h

. 



\
 

A
na

ly
tic

al
 L

,,a
-S

um
m

ar
y 

P
C

B
-1

 24
8 

(A
ro

ch
lo

r 
12

48
) 

ug
/K

g 
-*-
.- 

P
C

B
-1

 25
4 

(A
ro

ch
lo

r 1
25

4)
 

ug
/K

g 
P

C
B

-f
 2

60
 (

A
ro

ch
lo

r 
12

60
) 

ug
/K

g 
, "

" 

P
ag

e 
12

3 



A
n

al
yt

ic
al

 D
at

a 
S

um
m

ar
y 

04
11

 1
/2

00
2 

1 :
47

 P
M

 

C
hr

om
iu

m
, T

ot
al

 
m

g/
K

g 

Po
ta

ss
iu

m
 

V
an

ad
iu

m
 

P
ag

e 
12

4 



\
~

 

A
na

ly
tic

al
 t,

.d
S

um
m

ar
y 

D
at

eE
xt

ra
ct

ed
 

P
ot

as
si

um
 

P
ag

e 
12

5 



A
na

ly
tic

al
 D

at
a 

S
um

m
ar

y 
04

11
 1

 /2
00
2 1

 :4
7 

P
M

 

D
at

eE
xt

ra
ct

ed
 

C
hr

om
iu

m
, T

ot
al

 
m

g/
K

g 

"-
. 

Po
ta

ss
iu

m
 

Va
na

di
um

 

P
ag

e 
12

6 



\ 

A
na

ly
tic

al
 ta

k
a

 S
u

m
m

ar
y 

P
ag

e 
12

7 

S
ta

tlo
nl

D
 

S
am

pl
el

D
 

D
at

ec
ol

le
ct

ed
 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
na

ly
ze

d 
S

D
G

N
um

be
r 

Pa
ra

m
et

er
 

U
n

it
s 

A
lu

m
in

um
 

m
m

g
 

A
nt

im
on

y 
m

g/
K

g 
0.

34
 

U
J 

A
rs

en
ic

 
m

g/
K

g 
B

ar
iu

m
 

m
g/

K
g 

23
.4

 
= 

B
er

yl
liu

m
 

m
g/

K
g 

C
ad

m
iu

m
 

m
g/

K
g 

C
al

ci
um

 
m

g/
K

g 
C

hr
om

iu
m

, T
ot

al
 

m
g1

Kg
 

C
ob

al
t 

m
g/

K
g 

C
op

pe
r 

m
g

m
 

Ir
on

 
m

g/
K

g 
Le

ad
 

m
g/

K
g 

M
ag

ne
si

um
 

m
g/

K
g 

M
an

ga
ne

se
 

m
g/

K
g 

M
er

cu
ry

 
m

g/
K

g 
N

ic
ke

l 
m

Sl
-'K

!3
 

P
ot

as
si

um
 

W
K

g
 

S
el

en
iu

m
 

m
g/

K
g 

S
ilv

er
 

m
g/

K
g 

S
od

iu
m

 
m

g/
K

g 
T

ha
lli

um
 

m
g/

K
g 

T
in

 (
S

n)
 

m
g/

K
g 

V
an

ad
iu

m
 

m
g/

K
g 

Zi
nc

 
m

g/
K

g 
i.-
 ' 

16
.8

 
= 

G
FD

S
S

H
03

0 
FD

S
S

H
03

00
1 

(0
-1

 ft)
 

7/
28

/1
99

9 
81

1 7
11

 9
99

 
81

1 8
11

 9
99

 
--

..
--

 -1
 ..--- 

39
71

 5 
39

71
 5 

39
71

 5 
I 

39
71

 5 
9 

+ 
"
L
 

-
-
-
-
-
-
-
.
.
.
"

 
. 

. 
4
.
-
.
 
-
_
,
 

G
F

D
S

S
H

03
0 

F
D

S
S

H
03

00
2 

(3
-5

ft)
 

71
28

11
 99

9 
81

1 7
11

 9
99

 
8/

 1
 81

1 9
99

 

G
FD

S
S

H
03

1 
1 

G
F

D
S

S
H

03
1 

FD
S

S
H

03
10

1 
(0

-1
 ftl

__
l 

F
D

S
S

H
03

10
2 

(3
-S

ft)
 

7/
29

/1
99

9 
-99

9 
..- 

81
1 7

11
 9

99
 

8/
17

/1
99

9 
-.
- 

81
1 8

11
 9

99
 

81
1 8

11
 9

99
 



STATION 
GFDSSH028 
GFDSSH030 
GFDSSH029 
GFDSSH03 1 

SWMU 24 Add. Subsurface Soil Data 

CEH3M-NAME 
Methylene Chloride 
Methylene CNoride 
Methylene Chloride 
Methylene Chloride 

RESULT 
0.00700 
0.00700 
0 00500 
0.00500 

UNIT JALIFI D A m C O L  
mgfkg U 07/28/1999 
mdkg U 0712811999 
mgfkg U 07/29/1999 
m a g  U 0712911999 
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SD# 37280 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA- Volatiles 
SVOAs Semivolatiles 
MET= Metals 



DATA ASSESSMENT AND 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 SW846 Method 8260; the National Functional Guidelines 
for Organic Data Review, and DQO Level 111. AU comments made within this report should be 
considered when examining the anaiytical results. 

SDG # 37280 

A validation was performed on the Volatile Data fiom ~ ~ ~ ' 3 7 2 8 0 .  The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GCMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Laboratory Control Samples 
Field Duplicates 
Compound Identification /Quantitation 

* - All criteria were met for this parameter 



DATA ASSlESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Initial Calibration 

The initial calibration analyzed on 01-21-99, contained compounds with W s  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 (R). 

All samples acetone (0.024) 
2chloroethyl vinyl ether (0.015) 

Continuing Calibration 

The continuing calibration, UL8001.D, contained compounds with RRFs less than 0.050. 
For the samples and noncompliant compounds listed below, qualify all positive results as 
estimated (J) and non detects as rejected (UR). 

All samples acetone (0.023) 
2-chl,oroethyl vinyl ether (0.009) 

Matrix SplkeIMatrix Spike Duplicate 

The matrix spike and matrix spike duplicate pair associated with sample 024-G-W001-03 . 

did not exhibit results for spiked compound 2chloroethyl vhyI ether (O%lO%).  Qualify 
the non detect results in sample 024-G-W001-03 as rejected (UR). 

System Performance and Overall Assessment- 
. , 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALIFIlERS 

OUAI,IFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

WTHOD BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method bIank 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 1.0X 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. 



SAMPLE ID 

AH samples 

All Samples 

SUMMARY OF DATA QUALIFICATIONS 

COMPOUND ID .DL a.4 

acetone -t- /- J/UR 
2-chloruethyl vinyl ether 

acetone +/- J/UR 
2-chloroethyi vinyl ether 

I- 

2-chloroethyl vinyl ether - UR 

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



DATA ASSESSMEW AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

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

SDG # 37280 

A validation was performed on the Semivolatile Data from SDG 37280. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibrations 
InternaI Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Field Duplicates 
Compound Identification IQuantitation 

* - All criteria were met for this parameter 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 2 

Blank 

The end usei 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 IOX criteria to field samples. 

Method Blank 

Associated blank Compound 

SSLKOl benzoic acid 

024-G-WOO 1-03 benzoic acid 
024-G-W02-03 
024-G-W003-03 

System Performance and Overall Assessment 

Concentration Action Level 

5 Jug/ L 25ugIL 

QuaIification 

CRQL 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALKFXERS 

OUALTFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than IOX 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 ~om~ound~value 
reported. 

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



SAMPLE ID 

SUMMAF&Y OF DATA QUALIFICATIONS 

COMPOUND ID I& 

benzoic acid + 

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

OL 

CRQL 



DATA ASSESSMENT NARRkTNE 
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, m M x  duplicates and calibration resu1t.s. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Methods; the Functional Guidelines for Inorganic Data 
Validation, February 1994, and DQO Level I11 requirements. A11 comments made within 
this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDGs # 37280 

'A validation was performed on the Metals Data from SDG 37280. 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 calibration and preparation blanks exhibited contamination for the following 
elements. 

Elements Conc. Samvles affected 
Sodium 69.7 ug/l no impact 
Zinc 6.26 ug/l dl water samples below 31.3 ugll 
Barium 0.6 ugll no impact 
Magnesium 50.4 ug/l no impact 
Sodium 98.5 ug/l no impact ' 



The USEPA requires that .all sample values below five times the preparation, field or 
calibration blank contamination be qualified as nondetect, "U". 

-4 

Matrix Spike results 

The Matrix Spike recovery for waters for Aluminum (69.7%) was below the lower 
control limits (>30% but <75%). All positive and nondetect results are qualified 
as estimated, "I" and "US". 

Matrix Duplicate results 

The W D  for waters for Aluminum (32%) was greater than 20%. All positive results 
are qualified as estimated, "J". 

All sample results left with a "B" qualifier after a11 other qualifications, will be 
qualified with a "J" qualifier in place of the "Bn. Value is below the CRDL but 
greater than the DL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID AnaIyte DL 
aU water samples below 31.3 ugll Zn. + QL 

u 
all water samples Al. +/U JIUJ 
all water samples Al. + J 
all "B* results all analytes B 3 



DATA ASSESSMENT AND NARRATIW 

VOLATKE ORGANICS 

General 

The organic fmdings offered in this screening report assumes that all analytical results are comct 
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 SW846 Method 8260B; the National 
Functional Guidelines for Organic Data Review, and DQO Level III. All comments made within 
this report should be considered when examining the analytical results. 

SDG # EN017 

A validation was performed on the Volatile Data from SDG EN017. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
GCfMS Tuning 
Calibrations 
~nterrkl Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix SpikeIMatrix Spike duplicate 
Field Duplicates 
Compound Identification/@aatitation 

* - All criteria were met for this parameter 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Initial Calibration 

The initial calibration, a d y m t o n  05/19/99, contained compounds with RRFs less than 
0,050. For the samples and norrcompliant compounds listed below, qualifj. all positive results 
as estimated (9 and non detects as rejected (UR). 

AU Samples acetone (0.040) 

Continuing Calibration 

The continuing calibration, U0615004.D, contained compounds with RRFs less than 0.050. 
For the samples and non-compliant compounds kited below, qua]@ alI positive results as 
estimated (J) and non detects as rejected (UR). 

AU Samples acetone (0.046) 
2-chloroethyl vinyl ether (0.007) 

The continuing caliition, U0615004.D, contained compounds with %Ds greater than 50% 
and less than 90%. For the samples and non-compliant compounds listed below, q u d ~  all 
positive results as estimated (0 and non detects as estimated (UJ). 

AU Samples bromomethane (54.0%) 

System Performance and OveraU Assessment 

The data as presented requires q&cations. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UI = 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 IOX 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 r&lt 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 

SAMPLE ID COMPOUND ID DL 

All Samples acetone +I- 

All Samples acetone + /- 
2-chloroethyl vinyl ether 

All Samples bromomethane + /- 

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



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings off& 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 d y s i s  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 req-ts specified in the S W846 Method 8270C; the Nationat Functional Guidelines 
for Organic Data Review, and DQO Level 111. AU comments made within this report should be 
considered when examining the analytical results. 

SDG # EN017 

A validation was on the Semivolatile Data from SDG EN017. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
GC/MS Tuning 
Cd'bration~ 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix SpikeIMatrix Spike duplicate 
Field Duplicates 
Compo tmd Ident i6cationfQuantitat io n 

* - Ail criteria were met for this parameter 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 2 

Internal Standards 

Sample 024GW00104 exhibited low internal standard results for perylenedl2. Qualify 
all associated results as estimated (JIUJ). 

The end user should note that the action levels indicated for the blank analysis may not invoIve 
the same weights, volumes, dilution factors, or percent moisture as associated samples. These 
factors must be taken into considerations when applying the 5X and 10X criteria to field samples. 

Method Blank 

Associated blank Compound Concentration Action Level 

I I S~J-PJ& C~mpound Qualification 

024GW00204 bis(2-ethylhexy1)phthaIate CRQL 
024GW00304 
024GW00104 
024G WOO404 

Compound Identification/Quantitation 

Do not use sarpple 024GW00104DL, the dilution was not necessary. 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALlFICATlON CODES 

U = Not detected 

f = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 1OX 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 -4- 
the blank contaminant is quaIified 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 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any Hank qualif ers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DL 

All Associated Compoullds + /- 
024GW00 104 perylened 12 

024GW00104DL all results 

* 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 

CRQL 

do not use 



DATA ASSESSMENT NARRATIVE 
Metals 

General 

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

SDGs # EN017 

A validation was performed on the metals Data from SDG EN017. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

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

Elements Conc. Samples affected 
Iron 37.7 ug/l no impact 
Manganese 1.6 ugll no impact 
Sodium 58.9ugIl noimpact 
Zinc 7.4 ugfl all water samples below 37.0 ugll 
Barium 1.5 ugll no impact 
Beryllium 0.3 ugil alt water samples below 1.5 ug/l 



Iron 
Selenium 

3.5 ug/l no impact 
1 .O ugll no impact 

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

The preparation blanks exhibited negative bias for the foilowing elements. 

Elements Conc. Samples affected 
Aluminum -74.3 ugll all water samples below 743 ug/I 
Calcium, -39.9 ugll no impact 
Cobalt -4.8 ugll all water samples below 48.0 ugll 
Magnesium -37.7 ug/l no impact 
Silver -4.3 ugfl alI water samples below 43.0 ugll 

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

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



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all water samples below 37.0 ug/l Zn. + U 
all water samples below 1.5 ugll Be. 
all water samples below 743 ugll A!. +/U J/UJ 
all water samples below 48.0 ugll Co. 
all water samples bdow 43.0 ug/l Ag- 
all "B" results all andytes 3 J 
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SDG#: 
Date: 
Client Name: 
ProjectfSite Name: 
Date Sampled: 
Number of Samples: 

Laboratory: 
Validation Guidance: 

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

HEARTLAND.  
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

EN033 
January 24,2000 
Ensafe 
Charleston Zone G 
December 1 5, 1 999 
26 Non-Aqueous Sample(s) with 0 MS/MSD(s) 
6 Aqueous Sample(s) with 0 MS/MSD(s) 
Laucks Testing Laboratories 
National Functional Guidelines for Organic and Inorganic Data, 
February, I994 
EPA DQO Level III ;'3 
S W846 Third Edition 5 

Semivolatiles, Metals, SPLP Mehls and Total Organic Carbon 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have bee? verified as part of this 
validation. All instrument output, i.e. spectra, chramatograms, 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. Antiotated Form l i or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MSMSD samples or spreadsheets 
are not annotated. 

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

@ ? & G . - ~  1- 3d4-m. 

# P a u l  B. Humburg, Bs ident  Date 

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



SDG# EN033 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

SVOA= SemivolatiIes 
MET= Metals 

SPLP-MET= SPLP Metals 
TOC= Totai Organic Carbon 



DATA ASSESSMENT NARRATIVES 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

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

SDG # EN033 

A validation was performed on the Semivolatile Data fiom SDG EN033. The data was evaluated 
based on the following parameters. 

* Data Completeness 
* Holding Times 
* GC/MS Tuning 

Calibrations 
Internal Standard Performance 

* Blanks 
* Surrogate Recoveries 
* Laboratory Control Samples 
* Matrix SpikeIMatrix Spike duplicate 

Field Duplicates 
Compound Identification/Quantitation 

* - Ah criteria were met for this parameter 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 2 

Initial Calibration 

The initial calibration, analyzed on 1 1-1 9-99, contained compounds with %Ds greater than 
1 5% and less than 50%. For the samples and non-compliant compounds listed below, q m  
all positive resuks as estimated (J). 

The initial calibratioqanalyzed on 1 1-08-99, contained compo&ds with %Ds greater than 
15% and less than 50%. For the samples and n o k c o q h t  compounds Med below, qualify 
all positive results as estimated (0. 

benzo(b)ff uoranthene (20.0%) 
benzo(k)fluoranthene (16.3%) 

Internal Standards 

The following samples exhibited low internal standard area recoveries for perylene-dl2. 
Qualify all associated compound results as-estimated (J/Ur). 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 3 

Field DupIicate 

Sample 024SB00601 and duplicate sample 024CB0060 1 exhibited non comparable results, 
with RPDs greater than 50%, for the compounds listed below. QualifL aII results for these 
compounds as estimated (I/UJ). 

fluorene (200%) 
n-nitrosodiphenylamine (84%) 
phenanthrene (93%) 
an--ene (1 46%) 
fluoranthene (200%) 
pyrene (200%) 
benzo(a)anthracene (200%) 
chrysene (200%) 
benzo(b)fluoranthene (200%) 
benzo(k)fluoranthene (200%) 
benzo(a)pyrene (200%) 

Sample 024SB00602 and duplicate sample 024CB00602 exhibited non comparable results, 
with RPDs greater than SO%, for the compounds listed below. Qualifj. afi resuhs for these 
compounds as  estimated (J/UJ). 

n-nitrosodiphenylamine (200%) 
nitrobenzene (200%) 
isophorone (200%) 

Compound Identification/Quantitation 

Do not use the E-flagged compound results for the samples listed below, in favor of the D- 
flagged compound results in the dilutions. 

Do not use sample 638SB00602DL due to unnecessary analysis. 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 4 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALIFERS 

QUALIFICATION CODES 

U = Not detected 

. J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample reah for the b h k  contaminant is less than the sample CRQL and 
is less than 1OX the method blank vahe. The sample result for the blank 
contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank coxltaminant is greater than the sample CRQL 
and is less than 10X the method blank value. The sample result for the blank 
contaminant is q&ed as non detecte.d.at the compound value reported. 

No Act ion = The sample r e d  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 qditiers. 



SAMPLE ID 

SUMMAFtY OF DATA QUALLFICATIONS 

COMPOUND ID - DL 

di-n-butylphthalate + 

benzo(b)fluoranthene + 

A21 Associated compounds +/- 
perylene-d 1 2 

fluorene 
n-nitrosodiphenylamine 
phenant hrene 
anthracene 
fluorant hene 
pyrene 
benzo(a)anthracene 
chrysene 
benzo(b)fluormthene 
benzo(k) fluoranthene 
benzo(a)pyrene 

n-nitrosodiphenylamine 
$robenzene 
isophorone 

e DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifter used by the data validation firm 
+ in the DL, colurrm denotes a positive result 
- in the DL column denotes a nan detect result 



SAMPLE ID 

S W Y  OF DATA QUALIFICATIONS 
Page 2 

COMPOUND ID DL 

all E-flagged compounds 4- 

all results except D-flagged +/- 
compounds 

all resuhs 

_OL 

do not use 

do not use 

do not use 

DL denotes the Form I quamer 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 coIumn denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS (SOILS AND SPLP) AND TOC 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the e x ~ t i o n ' o f  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 an;tlytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level III requirements. All comments made within this report should be considered , 

when examining the analytical results. Please refer the specific &dings found in each category to 
the Summary of Data QuaWcation table. 

SDGs # EN033 

A validation was performed on the Metals for soils and SPLP and TOC Data &om SDG EN033. 
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 Diiutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

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

Elements 
Barium 
'Beryllium 
Cadmium 
Calcium 
Iron 
Lead 
Manganese 

no impact 
dl soil samples below 0.75 mg/kg 
all soil samples below 0.15 mg/kg 
no impact 
no impact 
no impact 
no impact 



zinc 
Tin 
Zinc 

0.31mg/kg noimpact 
3,17mg/kg allsoilsamplesbelow15.9mg/kg 
2.0 ugh no impact 

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

The preparation blanks exhibited negative bias for the following eiements. 

Elements Conc. Samples affected 
Aluminum -6.10 mgkg no impact 
Cobalt -0.08 m a g  aIl soil samples beIow 0 3  mgkg 
ThaUiurn -0.60 mglkg all soil samples below 6.0 mgkg 

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 soils for Antimony (5 1%) and Lead (34%) were below the 

,. 
lower control limits (>30% but -3'5%): All positive and non-detect resuks are qualified 
as estimated, "J" or "UJ". 

The matrix spike recocveries for so& for Chromium (l30%), Copper (129%) and 
Manganese (172%) were above the upper control limits (>125%). All positive results are 
quaMed as estimated, "J". 

Matrix Duplicate results 

The matrix duplicate RPD results for SPLP samples for Copper (>CRDL) was greater 
than one times the CRDL and the RPD gfor soils for Lead (59%) was greater than 35%.. 
AU positive results are qualified as estimated, "J". The difference for soils for Aluminum 
(24%), Chromium (25%), Lead (24%) and Zinc (29%) were not greater t h  35% and 
will not be qualified for soils. 

Field Duplicate RPD results 

The RPD for field duplicate samples 638SB0050f and 638CB00501(soiIs only) for Lead 
(8 1%) was greater than 50%. The RPD for field duplicate samples 638SB00501 and 
638CB00501 (SPLP samples only) for Aluminum (100%) and Iron (98%) were greater 
than 35%. All positive and non-detect results are qualified as estimated, "J" or "UJ". 



Serial Dilution recovery results 

The serial dilution results for SPLP samples for Magnesium and for soils for Copper, 
Magnesium, Zinc i d  Potassium were greater than 10%. AD positive results are qualified 
as estimated, "r'. 

AU sample results left with a "B" quahfier after all other q ~ c a t i o n s ,  will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL. 



- - 

I 

SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
alI soil samples below 0.75 mglkg 
all soii samples below 0.15 mg/kg 
all soil samples below 15.9 mgtkg 
all soil samples below 0.8 mg/kg 
all soil samples below 6.0 mgkg 
all soil samples 
all soil samples 

all SPLP samples 
all soil samples 
all SPLP samples 
all soil samples 

638SBO050~/638CB0050 1 
638SB0050 11638CB0050 1 
all "B" results 

Analyte 
Be. 
Cd. 
Sn. 
Co. 
Tl. 

Sb and Pb. 
Cr, Cu and 
Mn. 

Cu. 
Pb. 
m 

cu, Mg, zn 
and K. 

Pb. 
A1 and Fe, 
all andytes 
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SDG#: 
Date: 
Client Name: 
' ProjecVSite Name: 
Date Sampled: 
Number of Samples: 

Laboratory: 
Validation Guidance: 

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

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

397 i 5 
October 15, 1999 
Ensafe 
Charleston Zone G 

. July 28 & 29, 1999 
22 Non-Aqueous Sample(s) with 0 MS/MSD(s) 
1 Aqueous Samplets) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma, Znc. 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
DQO Level 111 
SW846 n i r d  Edition 
Volatiles, Sernivolatiles, f esticides, PCBs, SPLP Pesticides, SPLP 
PCBs, Metals, SPLP Metals and Total Organic Carbons 

Analytical data in this report were screened to detennine usability of results and also to determine 
contractuai 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 havt: been verified as part of this 
validation. All instment 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 
Qdifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Fonn Is for MS/MSD samples or spreadsheets 
are not annotated. 

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

C* G-S+- /O -/8 - W, 
aul %.&trnburg, P Date 

4127 Plaza 94 Swth St. Charles, MO 63304 
(636) 936-1332 Fax (636) 936-1335 
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DATA ASSESSMENT AND 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 
result., 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 82608; the National 
Functional Guidelines for Organic Data Review, and DQO Level 111. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 39715 

A validation was performed on the Volatile Data from SDG 39715. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
G U M S  Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike / Matrix Spike Duplicate 
Field Duplicates 
Compound Identification / Quantitation 

* - All criteria were met for this parameter 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Continuing Calibration 

The continuing calibration, R34039, containedcompounds with %Ds greater than 50% and 
less than 90%. For the samples and noncompliant compounds listed below, qualify all 
positive results as estimated (J) and non detects as estimated (UJ). 

FDSSH0280 1 chloromethane (54.3 %) 
FDSCH03 10 1 bromomethane (77.9 %) 
FDSSH02902 chloroethane (70.6 %) 

System Performance and OveraH Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

3 = 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. OUALIF'ICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than IOX 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 IOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL a 
chloromethane 
bromomethane 
chloroethane 

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



DATA ASSESSMENT ANlD NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all adytical 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, cdibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level III. A11 comments made within 
this report should be considered when examining the analytical results. 

SDG # 3971 5 

A validation was performed on the SemivoIatiIe Data from SDG 39715. The data was evaluated 
based on the following parameters. 

Data Completeness 
Hotding Times 
GCIMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike / Matrix Spike Duplicate 
Field Duplicates 
Compound Identification 1 Quantitation 

* - All criteria were met for this parameter 



DATA ASSESSMENT AND NARFUTIVE 

SEMIVOLATILE ANALYSIS 

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 IOX criteria to field samples. 

Method BIank 

Associated blank Comuound Concentration Action Level 

Samples Compound Oualification 

FDSSH03 10 1 bis(2-ethylhexy1)phthalate CRQL 
FDSCH03 101 
FDSSH03 102 
FDSSHO~!%~~ ' - 

FDSSH02902 

Field Duplicate 

Sample FDSSH03001 and duplicate sample FDSCH03001 did not exhibit comparable 
results for the compounds listed below. Qualify these compounds as estimated (J). 

anthracene (38 % ) 
fluor anthene (85 %) 
pyrene (76%) 
benzo(a)anthracene (96 %) 
chrysene (94%) 
benzo@)fluoranthene (8 1 %) 
benzo(k)fluoranthene (1 14%) 
benzo(a)pyrene (1 14 %) 
indeno(l,2,3-cd)pyrene (96 %) 
dibenz(a, h)anthracene (89 %) 
benzo(g , h , i)pery lene (74 % ) 



DATA ASSESSmm AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 3 

Compound Identification / Quantitation 

Do not use the E-flagged compounds in the samples listed below, in favor of the D- 
flagged compound results in the diIution. 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is quaIified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK OUALTFICATION CODES 

CRQL = The sample result for the blank contaminant is less thau the sample 
CRQL and is less than IOX the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that wmpound 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 

SAMPLE ID COMPOUND ID DL a 
FDSSH03 101 bis(2-ethylhexy1)phthalate + CRQL 
FDSCH03101 
FDSSH03 102 
FDSSH0290I 
FDSSH02902 

anthracene 
fluoranthene 
pyrene 
benzo(a)anthracene 
chr ysene 
benzo(b)fluoranthene 
benzo(k)fluoranthene 
benzo(a)p yrene 
indeno(l,2,3cd)pyrene 
dibenz(a, h)anthracene 
benzo(g,h, i)perylene 

all E-flagged compounds 

FDSSW0290 1DL all results except 
FDSSH02802DL D-flagged compounds 
FDSSH0280 IDL 
FDSSH03001DL 

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



DATA ASSESSMENT NARRATIVE 

PESTICIDES&" CBs 
General 

The organic findings offered in this screening report assumes that all anaIytical 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 cornpIiance relative to the analytical and deliverable requirements 
specified in the SW-846 Methods 808 1/8082; the National Functional Guidelines for Organic 
Data Validation, 2/93, and DQO Level I11 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 # 39715 

A validation was performed on the Pesticide/PCB Data from SDG 3971 5. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Bi anks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantibtion 

* - All criteria were met for this parameter* 

Cali brat ions 

The continuing calibration standards INDAL340,8/24199,0847, on 'both columns, 
exhibited %Ds greater than 15% but less than 50% for which qualifications were 
required. For the following samples and compound, the reported positive results are 
qualified as estimated, I. 



DATA ASSESSMENT NARRATIVE 
PESTICIDESPCBs 

PAGE 2 
Calibrations (continued) 

The continuing calibration standards INDBL3 1 SZ, 8/17/99, 1410, exhibited a %D greater 
than 15% but less than 50% for which qualifications were required. For the following 
samples and compound, the reported positive results are qualified as estimated, J. 

FDSSH03 1 0 1 endosulfan sulfate (35.6%) 
FDSCH03 I0 I 

The continuing calibrationstandard INDBL3 15U, 8/11/99,1722, on both columns, exhibited 
%Ds greater than 15% but less than 50% for which qualifications were required. For the 
following samples and compound, the reported positive results are qualified as estimated, J. 

Surrogate Recoveries 

. . )  The following samples exhibited non-compliant surrogate recoveries above the QC limits. 
AII reported positive results are qualified as estimated, J. 

Sample Surrogate %R Compounds 
FDSCH03 10 1 DCB 185% pesticides 
FDSSH0290 I DCB 26 18%/208 1 % pesticides 

Field Duplicates 

The field duplicate pair of the following samples exhibited non-compliant RPDs for the 
noted compounds. The reported positive and non-detect results are qualified as estimated, 
JNJ .  

FDSSH03001 dieldrin (200%) 
FDCSH03001 - 4,4'-DDD (200%) 



DATA ASSESSMENT NARRATIVE 
PESTICIDES/PCBs 

PAGE 3 
FieId Duplicates (continued) 

The field duplicate pair of the following samples exhibited non-compliant RPDs for the 
noted compounds. The reported positive and non-detect results are qualified as estimated, 
J/UJ. 

FDSSH03 10 1 hep tachlor (6 7%) 
FDCSH03 10 1 beptachlor epoxide (200%) 

4,4'-DDT (76%) 
Methoxychlor ( 10 1%) 
Alpha-chlordane (98%) 

- Gamma-chlordane (98%) 

Compound Identification 

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

I. No qualifications are required for positivesample results which exhibited column 
quatitation differences <40%. The "P" flag is removed from the result. . . '5 

2. The positive sample result which exhibited a column quantitation difference >40%, 
but 5 100% is qualified as estimated, J. 

3. The positive single component pesticide sample result which exhibited a column 
quantitation difference > 100% and is <1 OX 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 >loo% 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 >I  00% and <1 OX the respective mdti-component CRQL is 
qualified as presumptively present at an estimated concentration, NJ. 



DATA ASSESSMENT NARRATIVE 
PESTICIDEPCB ANALYSIS 

PAGE - 4 
Compound Identification, Continued 

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

Lab HESI 
Sample ID Compound %D Qual. Dual. Ref. # 

003 SB0 1 402 gamma-chlordane 999.9% P U 3 

FDSSH0280 I 4,4'-DDE 492% P U 3 
4,4'-DDD 78.4% P J 2 
4,4'-DDT 101% P U 3 
Endrin aldehyde 37.5% P 1 
Gamma-chlordane 28 .O% P I 

FDSSH02901 4,4'-DDE 320% P U 3 
4,4'-DDT 4 1.6% P J 2 
Endrin aldehyde 55.1% P J 2 

FDSCH0300 l 4,4'-DDT 186% P U 3 
Endrin aldehyde 75% P J 2 
Gamma-chlordane 44.8% P J 2 

FDSSH03 10 1 heptitchlor epoxide 99.6% P J 2 
Endosulfan sulfate 356% P U 3 



DATA ASSESSMENT NARRATIVE 
PESTICIDEfPCB ANALYSIS 

PAGE - 5 
Compound Identification, Continued 

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

Lab HESI 
Sarn~le ID Compound a Oual. Quai. Ref. # 

FDSCW03 10 1 endosulfan sulfate 304% P NJ 4 

FDSSH03 I02 beptachlor epoxide 123% P NJ 4 
4,4'-DDE 268% P U 3 

Compound Quantitation 

For the following samples, the E flagged results (with corresponding D flagged results) are 
not used in favor of the corresponding D flagged results reported from the dilution analyses. 
All other results reported in the dilution analyses are not used in favor of the results reported 
from the undiluted or Iessor dilution analyses. 

For the following samples, the reported results are not used in favor fo the results reported 
from the undiluted analyses. The dilutions were not required because there were no 
cornbounds reported in the samples that were above the calibration curve range. 



DATA ASSESSMENT NARRATIVE 
PESTICIDERCB ANALYSIS 

PAGE - 6 
Compound Identification (continued) 

For the following samples and noted compounds, the laboratory reported the greater 
quantitated result rather than the lesser quantitated result. The reviewer has amended the 
sample results to reflect the Iessor quantitated result based on the results reported on the 
Form 10. 

FDSSH03 10 1 endosulfan sulfate 

FDSCH03 10 1 endosul fan sulfate 

For the following samples, the reported E flagged results for the compounds noted below are 
qualified as estimated, J, because they are above the calibration range of the instrument, but 
were diluted out of the corresponding dilution analysis of the sample. 

For the following samples, the reported E flagged results for the compounds noted below are 
qualified as estimated, J, because they are above the calibration range of the instrument, but 
were diluted out of the corresponding dilution analysis of the sample. 

FDSSH03 10 I 4,4'-DDT 
FDSCH03 10 1 heptachlor 

endosulfan sulfate 

FDSSH03 10 1 heptachlor epoxide 
FDSSH03 102 



DATA ASSESSMENT NARRATIVE 
PESTICIDE/PCB ANALYSTS 

PAGE - 6 
System performance and Overall Assessment 

The data, as reported, did require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

LJ = 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 bIank 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. 

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 

SAMPLE ID COMPOUND ID mi O]L 

ALL 

ALL 

ALL 

endosulfm sulfate (35.6%) 

pesticides 

dieldrin (200%) 
4,4'-DDD (200%) 

heptachlor (67%) 
heptachlor epoxide (200%) 
4,4'-DDT (76%) 
Msthoxychlor (1 0 1%) 
Alpha-chlordane (98%) 
Gamma-chlordane (98%) 

All P < 40% 

-All P > 40% 
But 2 100% 

single component pests 
AII P > 100% 
And < 10X CRQL 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL Q& 

ALL 

ALL 

003SB01101DL 
003SB01201 DL 
003 CBO 1 20 1 DL 
003 SB0 1202DL 
643SB01302DL 
FDSSHO3 101DL 
FDSCH03 1 0 1 DL 
FDSSH03 102DL 

single component pests -I- NJ 
A11 P > 100% 
And > 10X CRQL 

multi-component pests + NJ 
A11 P> 100% 
And < t OX CRQL 

E flagged results with corresponding +E Do Not Use 
D flagged results present 

All except corresponding 
D flagged results 

.All Compounds 

+/- DO Not Use 

+I- Do Not Use 



SAMPLE ID 

FDSSH0290 1 

SUMMARY OF DATA QUALIFICATIONS 

COMPOUND ID 

4,4'-DDE 

endosuIfan sulfate 

endosulfan sulfate 

FDSSH03 10 1 4,4'-DDT 
FDSCH03 10 1 heptachlor 

endosulfan sulfate 

FDSSH03 101 heptachlor epoxide 
FDSSH03 I02 

* DL denotes the Form I qualifier supplied by the laboratory 
. QL denotes the qualifier used by the data validation firm 

+ in the DL coIurnn denotes a I;ositive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

SPLP PESTIECIDESlPCBs 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW-846 Methods 8081f8082; the National Functional Guidelines for Organic 
Data Validation, 2/93, and DQO Level I11 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 # 39715A 

A validation was performed on the Pesticide/PCB Data from SDG 3971 5A. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance - 

Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Holding Times 

The following samples were extracted thirty-one (3 1) to thirty-two (32) days outside the 
extraction holding time. The reported non-detect results are rejected, UR. 



DATA ASSESSMENT NARRATIVE 
SPLP PESTICLDESIPCBs 

PAGE 2 
Calibrations 

The continuing calibration standard INDAL3 14L exhibited a %D greater than 50% but less 
than 90%. For the following samples and compound, the reported positive and non-detect 
results are qualitled as estimated, J/UJ. , 

All Samples Endrin (80.1%) 

Surrogate Recoveries 

The following samples exhibited non-compliant surrogate recoveries below the QC Limits. 
All reported positive and non-detect results are qualified as estimated, JIUJ. 

Surrogate Compounds 
DCB 26%/29% pesticides 
DCB 42%/45% pesticides 
DCB 38% PCBs 
DCB 26% PCBs 

System Performance and Overall Assessment 

The data, as reported, did require qualijications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = ResuIt 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 (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound value 
reported. 

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



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID Dl! a 

A11 Samples 

All Compounds - 

pesticides 
pesticides 
PCBs 
PCBs 

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



DATA ASSESSMENT NARRATIVE 
METALS 

General 

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

SDGs # 39726 

A validation was performed on the MetaIs Data from SDG 39726. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
Caliirat ions 
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 b b  exhibited contamination for the following elements. 

Elements 
Copper 
Zinc 
Tin 
Calcium 
Copper 
Th&m 
zinc 

Conc. 
0.36 mg/kg 
1.47 mg/kg 
2.66 @g 
394 u d  
1 .o ugn 
2.6 ugA 
34.3 ug/l 

Samples affected 
all soil samples below 1.8 mgtkg 
no impact 
all soil samples below 1 3.5 mgkg 
no impact 
no impact 
no impact 
all water samples below 172 ugA 



The USEPA requires that all sample values below five times the preparation or calibration 
blank contamhation be q u e d  as non-detect, "U". 

24 
Matrix Spike Recovery results 

The matrix spike recovery for soils for Antiminy (55%) was below the lower control limits 
(>30% but <75%). All positvie and non-detect results are qualified as estimated, "J" or 
"US'. 

A1I sample results left with a "B" qualifier after all other qdilications, 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 

SarnpIe ID Analyte DL 
+ 

QL 
all soil samples below 1.8 mgkg Cu. U 
all soil samples below 1 3.5 mgkg Sn 
all water samples below 172 ug/l Zn. 
all soil samples S b. + J 
all "B" results all anaIytes B J 



M E M O R A N D U M  CHPMHILL 

Data Validation Summary - Charleston Naval 
Complex - Zone G, SWMU 24 
TO: Casey Hudson/CH2M HILL/ORL 

FROM: Amy Juchem/CH2M HILL/GNA 

Herb Kelly/CHZM HILL/GNA 

DATE: December 17,2002 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected in Zone G, SWMU 24. The samples were collected on October 10,2002. 

The specific samples and analytical fractions reviewed are summarized below in TabIe 1. 

The Quality Control areas that were reviewed and the resulting findings are documented 
w i h n  each subsection that follows. This data was 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 guidance 
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelines for Inorganic Dafa Review (EPA 2002) and National Functional Guidelinesfor Orgnnic 
Data Review (EPA 1999). Quality assurance/quality control (QA/QC) summary fonns and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the following analyses: SW-846 8260 Volatile Organic Compounds (VOC), and 
SW-846 8270 SemivolatiIe Organic Compounds (SVOC). 

Sample results that were not within the acceptance Limits were appended with a quahfymg 
flag, which consisted of a single- or double-letter code that indicated a possibIe problem 
with the data. The quahfymg flags originated during the data review and validation 
processes. These also include the secondary, or the twedigit "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 QUALlTY EVALUATION SUMMARY 

The following primary flags were used to qualify the data: 

[=I Detected. The analyte was analyzed fox and detected at the concentration shown. 

D] 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 

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 ) 
Initial 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-extraction/ Re-analysis 
Serial Dilution 
Spiked Surrogate 
Total vs  Dissolved 
Tune 



DATA QUAUTY EVALUATION SUMMARY 

Table 1 - Chemical Analytical Methods - Field and Quality Control Samples 

LABQC 

LABQC 

LABQC 

LABQC 

LABQC 120031 5571 1 120031 5571 SQ LB X 

LABQC 120031 5572 120031 5572 SQ BS I X 

/ 68646 I LABQC / 1200316756 /I200316756 SQ I LB 1 1 1 1 x 1  I 
LABQC 11200316757 11200316757 1 SQ BS I I I I X /  

, rl6 / LABQC 11200316758 / 1200316758 / SQ I BD I I I / X I  

168646 / LABQC 
C L  

/ 1200317592 1 1200317592 1 SQ I LB 
, -&- -. 

68646 LABQC 

68646 

WQ - Water QC Sample 
SO - Soil 
SQ - Soil QC Sample 

SAMPLE TYPE CODE 

I BS - Blank Spike 
BD - Blank Spike Dupiicale 
EB - Equipment Blank 
TI3 -Trip Blank 
FD - Field Duplicate 
N - Native Sample 
LB - Laboratory Blank 

/ANALYSIS CODE 
i 

- Volatile Organic Compounds 
i- JC - Semivolatile Organic Compounds - 

120031 7590 

68646 

t 

LABQC 

I68646 IIABQC 1 120031 7594 ' 1 20031 7594 / SQ 

1 20031 759 1 

BS 

t B  

1 20031 7590 

LABQC 

120031 7593 

68646 

1 20031 759 1 SQ 

X 

1200317892 

SQ 

BS 

1 20031 7593 

X LABQC SQ 

LB 

1200317892 

LB 
i 

X 



DATAQUAUTY &VALUATION SUMMARY 

Organic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that were reviewed during the data 
quality evaluation procedure for organic data. 

Holding Times - The holding times are evaluated to venfy that samples were extracted 
and analyzed within holding times. 

Blank samples - Method blanks, equipment blanks, ambient field blanks, and trip 
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. 

Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoveries are used to monitor lab performance and possible matrix interference. 

Lab Control Sample (LCS) - This sample is a "controlled matrix", either laboratory 
reagent water or Ottawa smd, in which target compounds have been added prior to 
extraction/analysis. The recoveries serve as a monitor of the overall performance of each 
step during the analysis, including sample preparation. 

Matrix SpikeIMatrix Spike Duplicate (MSMSD) Samples -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. 

GC/MS Tuning - The mass spechum of the tuning compound is evaluated for method 
compliance. The criteria are established to venfy the proper mass assignment and mass 
resolution. 

Initial Calibration - The initial calibration ensures that the instrument is capable of 
producing acceptable qualitative and quantitative data for the compounds of interest. 

Continuing Calibration - The continuing calibration checks satisfactory performance of 
the instrument and its predicted response to the target compounds. 

Field Duplicate Samples -These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

Internal Standards - The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instrument sensitivity and response for stability during 
each analysis. 



DATA QUAUN EVAtUATlON SUMMARY 

Volatile Organic Compounds (VOC) Analyses 
The QA/QC parameters for VOC analyses for all of the samples were within acceptable 
control limits, except as noted below: 

Blanks 
The VOC target parameters detected in blank samples are listed in Table 2. 

TABLE 2 
Blank Contamination: VOCs 
Charleston Naval Complex, Zone G, SWMU 24, Charlesion, SC 

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 limit, the numeric result was changed to 
the value of the reporting limit, and it was flagged 'W", as undetected. 

The results qualified due to blank contamination are listed in Attachment 1. 

Recoveries - Surrogate, MSlMSD and LCSlLCSD 
All Surrogate, 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 
Surrogate, MQMSD and LCSILCSD Recoveries Out of QC Limits: VOCs 
ChaHestcm Naval Complex, Zone G, SWMU 24, Charleston, SC 

1 68643 

1 
120031750? 
LCS 

- 

2-Chloroethyl vinyl ether 

1,2,3-Trichlorobenzene 
- -- 

/ 68643 80-1 20 

64.8* 

148* 

t 1 I 1 i 

024EBOl lM1 / Dibromofluorornethane 132* 024EB011 M I  

70-1 35 

70-1 35 

1 (surrogate) 
No Flags ' 
Applied (Field 
Blanks only) i 

68643001 (EB), 
68643002 (TB) 

No Flags 
Applied (Field I 
Blanks only) 



DATA QUALITY EVALUATlON SUMMARY 

TABLE 3 
Surrogate, MSlMSD and LCSRCSD Recoveries Out of QC Limits: VOCs 
Charleston Naval Complex, Zone G, SWMU 24, Charlesion, SC 

Initial and Continuing Calibration Criteria 

68643 024TBO11 MI Dibromofluoromethane 
(surrogate) 

Toluene-d8 (surrogate) 

Bromofluorobenzene 125' 86-1 15 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
Table 4. 

68646 

68646 

TABLE 4 
Exceptions to lnlial Calibration Criteria and Continuing Caiibratin Criteria: VOCs 
Charleston Naval Complex, Zme G, SWMU 24, Chadeston, SC 

I 

I VOA2-CCAL-10/16/02, Chloromethane 68643 - All, 68646002 1 0631 

024SB01203 

- 

120031 7591 
LCS 

Bromofluorobenzene 

2-Chloroethyl vinyl ether 

68646 

- out of control limits 

Vinyl chloride - 120031 7594 
LCS 

155' 

138* 

135.2* 

59-1 13 

70-1 30 

I 

Chloroethane 

024SB01203 

70-1 30 

70-1 30 

70-1 30 

131.2* 

Detects only - 
J 

68646002 
1 

1 Detects only - 
1 

I 
68646001, j Y w t s  only - 
68646003, 
68646004. 
68646005 

68646002 ' i p i  "' 

Detects-J, 
non-detects- 

-- 

2-Chloroethyl vinyl ether 

1,2,3-Trichlorobenzene ' 

64.8* ' 70-130 

148' 



DATA OUAUTY £VALUATION SUMMARY 

TABLE 4 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: VOCs 
Charleston Naval Complex, Zone G, SWMU 24, Charleston, SC 

VOA2-CCAL- 1011 5/02, C hloromethane 68646001,68646003, / 1030 68646004.68646005 
2-Chloroethyl vinyl ether 

VOA2-CCAL-10116102, 
063 I 

Flags were applied to the compounds in the associated samples in the following manner: 

When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R*) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged "J" and non-detected compounds were flagged "UJ", as estimated. 
When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged "J" and non-detected compounds were flagged "UJ", 
as estimated. 
When the percent difference (%D) was high in the continuing calibration standards, 
detected compounds were flagged "J", as estimated. Non-detected compounds were not 
flagged. 
When the Relative Response Factor (RRF) was low in the continuing calibration, 
detected compounds were flagged "J", and non-detected compounds were flagged "UJ", 
as estimated. 

2-Chloroethyl vinyl ether 

-. 

i,2,4-Trichlorobenzene 

1,2,3-T~chlorobenzene 

Semivolatile Organic Compounds (SVOC) Analyses 
The QA/QC parameters for the SVOC analyses for all of the samples were within 
acceptable control limits, except as noted below. 

RRF=0.038 

33.4% low 
- 

Blanks 
The SVOC target parameters detected in blank samples are listed in Table 5. 

68643 - All, 68646002 

27.5% high 

50.6% high 



DATA QUAUTY EVALUATION SUMMARY 

TABLE 5 
Blank Contamination: SVOCs 
Charleston Naval Complex, Zone G, SWMU 24, Charleston, SC 

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: 

66646 ~ 1 5 5 7 1  1200315571 

-- - 

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 h i t ,  the numeric result was changed to 
the value of the reporting limit, and it was flagged 'W", as  undetected. 

The results qualified due to blank contamination are listed in Attachment 1. 

L8 

Recoveries - Surrogate, MWMSD and LCS 

Diethylphthalate 1 197.0 1 pg/Ky 1970.0 yg/Kg 1 

All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries were within acceptable quality control limits, except as noted in 
Table 6 below. 

TABLE 6 
Surrogate, MSIMSD and LCS Recoveries Out of QC Limits: SVOCs 
Chadeston Naval Complex, Zone G, SWMU 24, Charleston, SC 

Detects only - 

Detects-J, 
non-detects- 

* - out of control limits 



DATA OUAUTY EVALUATION SUMMARY 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
Table 7 below. 

TABLE 7 
Exceptions to Initial Calibration Criteria and Continujng Calibration Criteria: SVOCs 
Charleston Naval Complex, Zone G, S WMU 24, Chadeston, SC 

I Benzoic acid 26.9% low I 
MSD4-CCAL-10115102, 
1036 

Bis(2-Chloroisopropyl)ether 27.1% low 

Bis(2-Chloroethy1)ether 

I 2,4-Dinitrophenol 

I-- p Nitroaniline 

I 

22.2% low 

MSD2-ICAL-10/01102, 1205 

23.3% tow 

24.9% high 

Benzoic acid 

68646001 

Benzoic acid R' S.983 

RRF=0.036 

31 .O% low 

Benzo(g,h,l)perylene 

Bis(2-Chloroethy1)ether 

Benzyl alcohol 

0-Cresols 
- - - - -. --- . - 

68646002,68646003, 
68646004,68646005 

29-Dinitrophenol 

. - . - - -. 

Ft2 =0.988 

25.0% high 

102.0% high 

46.4% low 

50.6% high 

68646001 

-- - "*". - 

7--- 
Hexachlorocyclopentadiene 31.6% low 
- -- . . . - + ---- - -- - 

4-Nitrophenol 

2,4.5-Trichlorop hend 
- 

R~ =0.985 

26.4% high 

tndeno(l,2,3-cd)pyrene Fi2 =0.989 

Dibenzo(a,h)anthracene Fi2 =0.989 



DATA QUALITY EVALUATION SUMMARY 

TABLE 7 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: SVOCs 
Chadston Naval Complex, Zone G, SWMU 24, Charleston, SC 

mags were applied to the compounds in the associated samples in the following manner: 

When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R2) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged "J" and non-detected compounds were flagged "UJ", as estimated. 
When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged "J" and non-detected compounds were flagged "UJ", 
as estimated. 
When the percent difference (%D) was high in the continuing calibration standards, 
detected compounds were flagged "J", as estimated. Non-detected compounds were not 
flagged. 
When the Relative Response Factor (RRF) was low in the continuing calibration, 
detected compounds were flagged "J", and non-detected compounds were flagged "UJ", 
as estimated. 

Field Duplicate Samples 

All Field Duplicate Samples were within acceptable quality control limits, except as noted in 
Table 8 below. Accordjng to EPA National Functional Guidelines, no flags are applied due to 
Field Duplicate precision. 

TABLE 8 
Field Duplicate RPDs Out of QC Limits: SVOCs 
Charleston Naval Complex, Zone G, SWMU24, Chadeston, SC 

* - out of control limits 
- - 

Rejected Data 
No data were rejected based upon the validation process for this sampling event. 



DATA OUAUM EVALUATION SUMMARY 

Conclusion 
A review of the analytical data submitted regarding the investigation of Zone G, SWMU 24 

at the Charleston Naval Complex, Charleston, South Carolina by CW2M 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 indicated above, however, it did not affect 

data usability for those specific results. The validation review demonstrated that the 

analytical systems were generally in control and the data resdts can be used in the decision 

making process. 
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Response to SCDHEC Comments 
Draft Zone G RCRA Facility Investigation Report 

SWMU 24 
Charleston Naval Complex (CNC), North Charleston, SC 

SWMU 24 Comments 

This document presents CH2M-Jones' response to specific comments related to SWMU 24 
made by the South Carolina Department of Health and Environmental Control (SCDHEC) 
on the basis of its review of the Zone G RCRA Facility Investigation (RFI)  Rqorf ,  Rmision 0 
(EnSafe, 1998). 

Comments Made by Stacey French 

Comment: 
I. Section 10.15 SWMU 24 Waste Oil Recla~nition Facility, Page 10.15.1 

This section states that SWMU 24 was originally investigated under the petroleum 
program, however, there is no discussion of the results of that investigation. Please 
revise this section to include a discussion of the findings of previous investigations. In 
addition to revising this section, please include any sample data collected in previous 
investigations in the RFI Report. This section should include any discussion about 
investigations of any piping associated with the tanks. 

Response: 
The results of the petroleum investigation are presented in Tables 10.15.1 through 10.15.8 
and discussed in Sections 10.15.2 through 10.15.4 in the Zone G RFI Report, Revision 0 
[EnSafe, Inc. (EnSafe) 19981. In addition, the results of the original RFI investigation 
including the petroleum investigation are presented in Section 2.0 of this RFI Report 
Addendum. 

Comment: 
2. Figure 10.15-1 Soil and Groundwater Sampling Locations SWMW 24 

This figure shows the locations of samples taken during the RFI at SWMU 24. This figure 
should be modified to include any samples taken in previous investigations handled 
under the petroleum program. Section 10.15 indicates that this area includes SWMU 3. 
Please revise the figure to include the location of SWMU 3. This figure should also 
include the location of any piping associated with the tanks. 

Response: 
The soil sample locations from the original RFI (i.e, GFDSSHO24 through GFDSSH027, 
GFDSSC069, GFDSSC072 through GFDSSC075, and GFDSSCO85 through GFDSSC089) 
and the soil sample locations from the additional RFI sampling investigation (i.e, 
G024SB001 through G024SB007, G024SB009, G024SB010, and GFDSSH028 through 
GFDSSH031) are depicted on Figure 4-1 which is provided in this RI;I Report Addendum. 

Figure 2-3 in this RFI Report Addendum provides the locations of the five DPT borrings 
(i.e., LF699GPW through LF699GPO.46, LF699GP048, and LF037GP052) advanced within 
SWMU 24 to investigate potential impacts from the sanitary sewer system which is 
identified as SWMU 37 and the storm sewer system identified as AOC 699. This figure 
also presents the locations of the four site monitoring wells (i.e., G024GW001 through 
G240G W004). 
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RESPONSE 7 0  SCDHEC COMMCNTS. APRIL 29.2001 
DRAFT ZONE K RCRA FACILITY lNVESTlGATlON REPORT 

SWMU 166, ZONE K 
CHARLESTON NAVAL COMP W (CNC). NORTH CHARLESTON, SC 

SWMU 3 was investigated separately and the RCRA RFI Addendum for this site will be 
f -, 

submitted under separate cover. Figure 1-2 provided in this RFI Report Addendum 
depicts the layout of SWMU 24 including the location of SWMU 3. 

Comment: 
3. Section 10.15.3 Soil Sampling and Analysis, Page 10.15.5, Lines 15 & 16 

This sentence states that ten CPT and four hand auger soil samples were collected 
during the screening investigation. Figure 10.15.-1 shows the location of 11 CPT and 3 
hand auger soil samples. Please revise this section and Figure 10.15-1 to clarify this 
discrepancy. 

The location of the soil samples shown on Figure 10.15-1 indicates that all sides of tank 
39-D were sampled duxing the RFI, If the sample locations provided are correct only two 
sides of tank 39-A appear to be adequately sampled. The rationale for not sampling 
every side of tank 39-A is unclear. The Department's position is that this area should 
have been investigated, and that there was not sufficient delineation at the site. Please 
revise section 10.11.12 to clearly indicate the rationale. 

Response: 
Hand auger soil sample FDSSH02401 was inadvertently identified on Figure 10.15-1 
[Zone G RFI Report, Rmision 0 (Ensafe, 1998)l as a CPT boring. Figure 2-2 provided in 
this RFI Report Addendum depicts the 10 CPT points as soil borings and the four hand 
auger soil samples as surface soil samples. 

Surface and subsurface soil samples were collected in locations surrounding tank 39-A 
during the additional RFI sampling investigations completed in July and December 1999 
and January 2000. The results of the soil sampling events are discussed in Section 41 of 
this RFI Report Addendum. Soil sample locations are presented on Figure 41 of this RFI 
Report Addendum. 

Comment: 
4. Table 11.1 Site Conclusions and Zone G Preliminary Recommendations 

The Department does not agree with the recommendation presented for this site. See 
comment number 3. Additional investigation is needed prior to seledion of a remedy for 
this site. This should be discussed in section 11.14- 

Response: 
Thirteen additionit1 surface and subsurface soil samples were collected at SWMU 24 
during the additional RFl sampling investigations completed subsequent to the Zone G 
RFI Report, Revision 0 (EnSafe, 1998). In addition, additional groundwater samples were 
collected from the four monitoring wells at SWMU 24 during two additional events 
conducted in 1999. The results of the additional RFI sampling investigations are provided 
in Section 4 of this RFI Report Addendum. As a result, of the additional RFI sampling 
investigations, SWMU 24 is recommended for no further action. 
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RESPONSE TO SCDHEC COMMENTS, APRIL 29.2001 
DRAFT ZONE K RCM FACILITY IMIESTIGATION REPORT 

SWMU 166, ZDNE K 
CHILESTON NAVAL COMPLEX [CNC), NORTH CHARLESTON, SC 

Comments Made by Susan Byrd 

Comment: 
1. Section 10.15.3. Other Organic Compounds in Soil, Page 10.15.22 

The text states that VOC and SVOC analytical results will be used to evaluate TPH since 
no RBC is available for TPH. Supplemental Guidance to RAGS, Human Health Bulletin 
No. 2 states that a surrogate compound such as hexane can be used to obtain toxiaty 
values. Therefore, the TPH detected at SWMU 24 should not be eliminated as a COPC, 
and should be evaluated in the Human Health Risk Assessment. 

Response: 
TPH was not considered a COPC because its analytical results from the original RFI 
sampling investigation were used as a screening evaluation for the presence of petroleum 
hydrocarbons in the sampled media. In addition, there is no specific screening criteria 
available for TPH. Analytical results were used to evaluate the scope for additional soil 
sample collection events including analyses which included volatile organic compounds 
(VDCs) (namely, benzene, ethylbenzene, toluene, and xylenes) and semi-volatile organic 
compounds (SVOCs) which includes polycycIic aromatic hydrocarbons (PAHs). Because 
TPH is comprised of numerous organic compounds its toxicity was evaluated by review 
of the VOC and SVOC analytical results. The results of the additional RFI sampling 
investigations are provided in Section 4 of this RFI Report Addendum. 
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