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FOREWORD 

To meet its mission objectives, the U.S. Navy performs a variety of operations, 
some requiring the use, handling, storage, or disposal of hazardous materials. 
Through accidental spills and leaks and conventional methods of past disposal, 
hazardous materials may have entered the environment in ways unacceptable by 
today's standards. With growing knowledge of the long-term effects of 
hazardous materials on the environment, the Department of Defense initiated 
various programs to investigate and remediate conditions related to suspected 
past releases of hazardous materials at their facilities. 

One of these programs is the Installation Restoration (IR) program. This 
program complies with the Comprehensive Environmental Response, Compensation, 
and Liability Act as amended by the Superfund Amendments and Reauthorization 
Act, the Resource Conservation and Recovery Act (RCRA), and the Hazardous and 
Solid Waste Amendments (HSWA) of 1984. These acts establish the means to 
assess and clean up hazardous waste sites for both private sector and Federal 
facilities. 

The program that has been adopted to address present hazardous material 
management is RCRA and the HSWA (RCRA/HSWA) corrective action program. RCRA 
ensures that solid and hazardous wastes are managed in an environmentally sound 
manner. The law applies to facilities generating or handling hazardous waste. 
The HSWA corrective action program is designed to identify and clean up 
releases of hazardous substances at RCRA-permitted facilities. 

The Southern Division, Naval Facilities Engineering Command manages and the 
U.S. Environmental Protection Agency and the Mississippi Department of 
Environmental Quality oversee the Navy environmental program at Naval 
Construction Battalion Center (NCBC), Gulfport, Mississippi. All aspects of 
the program are conducted in compliance with State and Federal regulations, as 
ensured by the participation of these regulatory agencies. 

Questions regarding the delisting petition at NCBC Gulfport should be addressed 
to Mr. Art Conrad, Code 1865, at (843) 820-5520. 
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Executive Summary 

This report contains the findings of a groundwater investigation at Naval Construction Battalion Center, Gulfport, 
Mississippi, conducted to determine the extent of dioxin and dioxin-related chemicals at Sites 4, 5, and 8. This 
investigation was completed in two phases. Phase I, conducted in October 1998, utilized direct push technology 
(DPT) to collect groundwater samples. The resulting data was used to guide placement of permanent monitoring 
wells installed during Phase 2 in February and March 1999. This investigation was completed in accordance with 
requirements of the Agreed Order (AO) issued by the Mississippi Department of Environmental Quality in February 
1996 and follows the work outlined in the Groundwater Monitoring Workplan (ABB Environmental Services, Inc. 
[ABB-ES], I 997d). 

Phase I activities were focused on characterizing dioxin in the groundwater at Sites 4, 5, and 8 - sites either known 
to have stored Herbicide Orange (HO) or suspected to have disposed drums with HO. A total of 51 shallow samples 
and 4 intermediate samples were collected and analyzed for a full suite of analytes. At Site 4 the groundwater was 
found to contain widespread, low levels of dioxin below levels of concern. Further, the congeners present were not 
related to the occurrence ofHO. Several VOCs were detected, including vinyl chloride, Dichloroethene (DCE), and 
Trichloroethene ( TCE) - indicating the presence of a chlorinated solvent plume. HO-related dioxin was also absent 
at Site 5. Direct push groundwater samples collected at Site 8 (the HO storage area) were used to both characterize 
and delineate lateral and vertical extent of dioxin in the groundwater. The vertical extent is restricted to less than 20 
feet below the ground surface and lateral extent is at or near the currently established site boundaries. 

Additional activities conducted during Phase I include a determination of the basewide potentiometric surface and a 
study of the interaction between groundwater and surface water. The groundwater flow direction for most of the 
sites at the base is to the northwest. At Site 8, a groundwater divide trends northeast-southwest along the long axis 
of the site. Although steeper gradients are associated with this divide, the insoluble nature of dioxin and the lack of 
potential solvents should minimize migration of the dioxin contamination. 

• 

The results of the hydrologic study determined that there is a significant interaction between surface water and • 
groundwater. The 6-month analysis shows that groundwater is at a higher elevation than the surface water in Canal 
No. 1 and indicates that groundwater may be discharging into the canal during part of the year. During short term 
precipitation events greater than 2 inches the canal may function as a losing stream and be discharging water into the 
groundwater. 

Phase 2 activities included installation and sampling of permanent monitoring wells. Seven characterization and 
delineation wells were installed at Site 4, eight at Site 5 and ten at Site 8. Downgradient wells were installed at Sites 
1,2,3, and 7 based on surficial aquifer flow directions. Replacement wells for wells lost during construction of the 
Pine Bayou Golf Course were installed at Sites 3 and 4. The replacement wells were not sampled. HO-related 
dioxins were not present at Sites 4 and 5. Site 8 wells were installed as delineation wells only and were used to 
determine that dioxin was not migrating from the site via groundwater. Downgradient wells at Sites 1, 2, and 3 
contained no dioxins. One well at Site 7 contained 51.6 ppq dioxin with an estimated 25 ppq attributed to TCDD, 
the main HO dioxin congener. 

Recommendations as a result of this groundwater study include: (1) no further study of groundwater at Sites 1,2,3, 
and 8; (2) investigation for dioxin in groundwater at Site 7; (3) delineation of the chlorinated solvent plume at Site 
4; and (5) additional investigation ofnon-HO related dioxin at Site 5. 

I __ boxl\datal_grplgulfportlpmoruq>onlfmal dr.oI\lcx=, summary doc: 
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1.0 INTROD~CTION 

Under contract to the U.S. Department of the Navy, Southern Division, Naval 
Facilities Engineering Command (SOUTHNAVFACENGCOM), this Groundwater Monitoring 
Repor~ was prepared for the Naval Construction Battalion Center (NCBC) in Gulfport, 
Mississippi. This report was prepared under the Comprehensive Long-term Environmental 
Action, Navy, Contract No. N62467-89-D-0317, Contract Task Order No. 150. 

On November 6, 1997, the Agreed Order (AO) No. 3466-97 was finalized by the U. S. 
Navy, the U.S. Air Force (USAF), and the Mississippi State Department of 
Environmental Quality (MSDEQ). The AO contained identical requirements for the Navy 
and USAF. These orders included the requirement of a Groundwater Monitoring Work 
Plan to be submitted to MSDEQ. The work plan described the field investigation to be 
performed to identify and delineate groundwater impacted by dioxin and dioxin-related 
contaminants associated with the storage and handling of herbicide orange (HO). 

The purpose of the work plan was to guide the efforts to identify and delineate 
groundwater that potentially contained dioxin within the boundaries of NCBC Gulfport; 
related to the storage and handling of HO. The following sections provide the 
objectives, purpose, and scope of the Groundwater Monitoring Work Plan; site history; 
a conceptual model to facilitate an understanding of the exis~ing conditions at the 
site; and a complete review of all data generated during the investigation. 

1.1 OBJECTIVES AND SCOPE OF THE GROUNDWATER INVESTIGATION. The main objective of the 
investigation was to identify and delineate groundwater tha~ may contain dioxin and 
dioxin-related compounds associated with Sites 4, 5, and 8 at NCBC Gulfpor~, as well 
as to install downgradient monitoring wells at Sites 1, 2, 3, and 7. As part of the 
process to identify and delineate these compounds in the groundwater, the interaction 
of surface water and groundwater and a basewide potentiometric surface 
flow direction) were evaluated. This report presents a detailed 
interpretation of all data collected during this investigation. 

(groundwater 
summary and 

The field investigation, designed to assess the limits of dioxin-contaminated 
groundwater, was completed in two phases. These phases were implemented to limit the 
number of samples and permanent monitoring wells, thereby reducing the short-term and 
long-term costs of this program. The goals of the first phase were to delineate and 
characterize dioxin-contaminated groundwater at Sites 4, 5, and 8; install a 
piezometer network sufficient to develop a basewide potentiometric surface map; and 
to install a hydrologic monitoring station at Site 4 to assess the interaction 
between surface water in Canal No. 1 and groundwater. The first phase included 
direct-push testing (DPT) to collect groundwater samples at Sites 4, 5, and 8. These 
three sites were selected for DPT investigation because of known or suspected 
presence of dioxin in the soil or groundwater. 

The results of the first phase of the work were used to refine site conceptual models 
and focus the installation of permanent monitoring wells in the second phase of these 
groundwater monitoring activities. The goals of the second phase of work were to (1) 
adequately characterize the groundwater conditions at Sites 4, 5, and 8 and (2) 
provide downgradient monitoring wells at Sites 1, 2, 3, and 7. 

GV'LlRRPT 
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1.2 BASE HISTORY. NCBC Gulfport is located in the western part of Gulfport, 
Mississippi, in Harrison County, in the southeastern corner of the state, 
approximately 2 miles north of the Gulf of Mexico (Figure 1-1). The base is 
located on the north side of Gulfport (Figure 1-2) approximately 1 mile from 
Highway 49. 

The primary mission of NCBC Gulfport is the support of four battalions of the Naval 
Construction Force (NCF) and the storage and maintenance of pre-positioned War 
Reserve Materiel Stock. The NCF support consists of both homeport services and 
deployed support. Approximately 4,000 military and 1, 600 civilian personnel are 
assigned to, or employed by, the base. 

The base occupies 1,100 acres and has an elevation averaging 30 feet above sea level 
(Figure 1-3), with the only significant exception being the linear piles of bauxite 
stored on the surface. These bauxite piles range from 30 to 40 feet above the grade 
of the base. Surface soils are primarily sand to sandy loam with minor clays 
(Hazardous Waste Remedial Action Program [HAZWRAP], 1991). 

1.3 PREVIOUS GROUNDWATER INVESTIGATIONS. 

Early HO Studies, 1977-1987. From 1968 through 1977, approximately 23 acres of the 
base (Site 8) were used for storage and handling of approximately 850,000 gallons of 
HO in 55-gallon drums. Spills and leaks of HO occurred during that period in the 
area later known as Site 8 (Areas A, B, and C) (Figure 1-4). Damaged drums of HO 
were removed from Site 8, although little documentation exists regarding the disposal 
of damaged drums. The magnitude of the release of HO and dioxin was initially 
investigated in 1977 and was known as the Initial HO Monitoring Program (Occupational 
and Environmental Health Laboratory, 1979). Follow up investigations from 1984 to 
1987 delineated the horizontal and vertical extent of dioxin in soil to 1 part per 
billion (ppb). The results of these studies demonstrated that surface soil and 
sediment on Site 8 (Areas A, B, and C) were widely contaminated with TCDD above 100 
ppb. The delineation work at Site 8 was followed by full-scale incineration of the 
soils contaminated above 1 ppb. The incineration was completed in 1988, and the 
resulting ash was stored in piles on Area A of Site 8 (HAZWRAP, 1991). While the 
reports from these investigations discuss the likelihood of groundwater containing 
TCDD at Site 8, no groundwater samples were collected from Site 8. 

Verification Study, 1987. In 1987, Harding Lawson Associates (HLA) conducted a 
Verification Study (HLA, 1987) that included the geophysical and hydrologic studies 
at the Installation Restoration (IR) Sites 1 through 7. Site 8 was not included in 
this study. 

The geophysical study determined the limits of the IR sites. 
hydrologic study were as follows: 
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~ 0 Groundwater flow in the shallow aquifer is to the northwest. 

~ 

• 

• Surface water flow on and in the vicinity of NCBC Gulfport is to the north via 
Canal No.1. 

• The coincidence of surface water flow and groundwater potentiometric surface maps 
suggests a close interrelationship on the base. 

• No significant chemical contamination was discovered in base potable wells or in 
the monitoring wells installed at Sites 1 through 7. 

• The surficial aquifer consists of unconsolidated silty sand to a depth ranging 
from 15 to 30 feet below land surface (bls). A sandy fat clay was encountered 
below the silty sand. 

The Verification Report (HLA, 1987) recommended additional monitoring wells in 
downgradient locations at Sites 1 through 7, as well as the resampling of monitoring 
wells at Sites 1 through 5. 

Site 6 Fire-Fighting Training Pits/Basewide Resampling, 1994/1995. In 1994 and 1995 
a groundwater study was undertaken at Site 6, former fire-fighting training pits, 
following the discovery in 1992 of nearly 3 feet of product in a monitoring well 
installed during the previous Verification Study (HLA, 1987). A direct push ground­
water sampling study was completed, followed by the installation of additional 
permanent monitoring wells. The findings of this study confirmed the following: 

• The presence of a free-phase plume of diesel fuel and heating oil at the site; 

• The depth to a sandy clay at this site is approximately 30 feet bls; and, 

• Shallow aquifer groundwater flow was to the west-northwest, although the gradient 
was relatively flat. 

A product removal and groundwater remediation system that utilized an interceptor 
trench, oil/water separator, and air stripper technique was installed at Site 6 in 
1996. 

Site 8 Hydrologic Assessment, 1995. A hydrogeologic assessment at Site 8 was 
performed in 1994 and 1995 (ABB Environmental Services [ABB-ES), 1994a, 1995a, 1995b, 
1995c, 1995d, and 1996a) as an addendum to the Versar (1990) Sampling and Analysis 
Plan (SAP) to determine the impact of HO storage on groundwater. Quarterly 
groundwater samples were collected from 4 monitoring wells along with 10 samples of 
ash. Below are findings from these monitoring and sampling activities. 

o Ash sample results for TCDO ranged from nondetect to approximately 70 parts per 
trillion (ppt) , although toxicity characteristic leaching procedure (TCLP) 
results on the samples with highest results were less than 3 ppt . 

o Groundwater flow across Site 8 is generally to the west-northwest. 
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• TCDD was detected in groundwater samples collected from shallow monitoring wells 
at concentrations up to 60 ppq, which is above the maximum contaminant level of 
30 ppq. 

• TCDD concentrations fluctuated with groundwater levels. For example, during 
periods of higher groundwater elevations at monitoring well GPT-A-2, TCDD TEQs 
were approximately 60 ppq and during periods of lower groundwater elevations, 
TCDD TEQs were 0.15 ppq. 

Also in 1995, all of the monitoring wells installed in 1987 Verification Study (HLA, 
1987), were resampled including analyses for dioxin. The results of this study 
indicated the following. 

• Dioxin was detected in at least one well from all the sites. 

• A monitoring well from Site 4 (GPT-4-3) had the highest result (34.1 parts per 
quadrillion [ppq]), which exceeded the regulatory limit. 

• No other significant levels of contaminants were discovered. 

The results from this effort were used in the Delisting Petition Addendum (ABB-ES, 
1997b). The hydrogeologic assessment did confirm the presence of dioxin-contaminated 
groundwater, which occurred as a result of the storage and handling of HO at Site 8 . 
The dioxin congeners reported in the groundwater samples at Site 8 are proportionally 
similar to those found in HO. The extent of groundwater contamination was not the 
objective of the hydrologic investigation. This report recommended the delineation 
of the horizontal and vertical extent of dioxin-contaminated groundwater at Site 8. 

Surface Water and Sediment Delineation Study, 1997. As part of the Surface Water and 
Sediment Delineation Study (ABB-ES, 1997c), four shallow monitoring wells were 
installed and sampled at Site 4, and three additional wells were installed at Site 5. 
These wells were installed along Canal No. 1 and were intended to investigate the 
condition of groundwater, and the potential impact to observed seeps along the bank 
of Canal No.1. The results of the monitoring well sampling include the following. 
Figure 1-5 shows the surface water systems investigated during that study. 
References to these ditches will be made from time to time in this Groundwater 
Investigation Report. 

• The dioxin results from Site 4 ranged from a low of 0.65 ppq to 26.4 ppq. 

• The dioxin results from Site 5 were consistently higher than at Site 4 with a 
range of 39.1 ppq to 42.7 ppq. 

• A seep sample from Site 4 produced a result of 82.9 ppq with a TCDD result of 
14.1 ppq. The presence of TCDD and pentachlorodiphenodioxin (PeCDD) in the seeps 
can be a strong indication that HO (2,4,5-trichlorophenoxyacetic acid [2,4,5-T]) 
may be the source of the dioxins and furans in the samples. These results are of 
special concern since both seeps spill directly into Canal No.1. 
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• The results from well GPT-4-5 indicated vinyl chloride at 37 ppb, 
1,2-dichloroethene (DCE) (total) at 180 ppb, and trichloroethene at 4.7 ppb. 

The recommendations from this investigation included additional investigation of the 
vinyl chloride and DCE at Site 4 due to the fact that these contaminants are known 
carcinogens, highly mobile in groundwater, and located within 1,000 feet 
(downgradient) of the base boundary. 

1.4 REPORT ORGANIZATION. This report is organized into seven chapters: (1) 
Introduction to the program; (2) Phase 1 activities and results; (3) Phase 2 
activities and results; (4) an interpretation and analysis of data; (5) presentation 
of data validation activities; (6) conclusions; and (7) recommendations. 

The word "dioxin" will be used often in this document. Unless otherwise specified, 
such as the individual congener tetrachlorodibenzo-p-dioxin (TCDD), dioxin will be 
referring to the toxicity equivalence quotient (TEQ), which is a sum of the 
concentration of each of the dioxin and furan congeners with chlorine atoms at the 2, 
3, 7, and 8 molecular positions multiplied by their individual toxic equivalency 
factor (TEF). 
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2.0 PHASE 1 

The objective of the field investigation was to assess the extent of groundwater 
contamination associated with the storage and handling of HO on the base and to 
provide an understanding of a basewide potentiometric surface. The investigation 
encompassed a focused, two-phased approach to meet the goals of this project while 
controlling costs by limiting the number of samples and permanent monitoring wells. 

The first phase included using OPT to delineate dioxin-contaminated groundwater at 
Sites 4, 5, and 8; the installation of a hydrologic monitoring station at Site 4; and 
the installation of piezometers to determine the basewide potentiometric surface. 
The second phase included the installation of permanent monitoring wells. 

This chapter provides an overview of the Phase 1 activities completed in October 1998 
and reviews the results associated with this phase of the groundwater investigation. 
Phase 1 sampling activities and results were used to guide and improve the 
effectiveness of Phase 2 activities. The following sections present the Phase 1 data 
and recommendations used to guide Phase 2 activities (Chapter 3.0) . 

2.1 PHASE 1 ACTIVITIES. Phase 1 activities were focused on characterizing dioxin in 
the groundwater at Sites 4, 5, and 8. Characterization was performed using direct 
push groundwater collection. The Phase 1 sample locations were primarily based on 
the geophysical study conducted by Morrison Knudsen (MK) (1996). The results of 
their geophysical and OPT study indicated the presence of magnetic anomalies that 
approximate the locations of the disposal cells in each of the landfills (Figures 
2-1, 2-2, and 2-3). These three figures show the locations of the initial OPT 
samples for Sites 4, 5 and 8, respectively. The initial OPT samples at these sites 
were concentrated in and around these disposal cells because dioxin is not very 
mobile in groundwater (ABB-ES, 1995e). 

OPT groundwater samples were collected from were approximately the same depth as the 
bottom of the disposal cell (s) investigated during the geophysical investigation 
described in the work plan (ABB-ES 1997d) or 3 feet below the water table, whichever 
was deeper. Groundwater samples were collected at this depth to focus on potential 
dioxin source(s). Additional OPT groundwater samples were also collected at greater 
depths where the first occurrence of clay was encountered at each site. The 
following paragraphs describe the Phase 1 investigation at each site in more detail. 
A total of 55 groundwater samples were collected during the Phase 1 investigation. 
Table 2-1 presents the distribution of samples collected. Appendix A contains a 
comprehensive table of data collected during OPT sampling including sampling depth 
and analytical parameters. Groundwater samples collected at Sites 4 and 5 were 
analyzed for a full suite of analyses due to the wide variety of contaminants that 
potentially exist at these two sites. A full suite consists of: 
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• SW-846, 8290, dioxins and furans; 

• SW-846, 8150B chlorinated pesticides; 

• U. S. Environmental Protection (USEPA) Contract Laboratory Program (CLP) (1992), 
volatile organic compounds (VOCS)i 

• USEPA CLP, semivolatile organic compounds (SVOC); and 

• USEPA CLP, organochlorine pesticides. 

Table 2-1 
Phase 1 OPT Samples 

Groundwater Monitoring Report 
Naval Construction Battalion Center 

Gulfport, Mississippi 

Site No. Shallow Intermediate Deep Total 

2 

3 

4 14 

5 15 2 

7 

8 22 2 

Total DPT Samples 55 

1 All samples were analyzed for full suite 
2 Five samples analyzed for full suite, remaining samples 

analyzed for dioxin and volatile organic compounds only 

Notes: OPT = direct push testing. 
-- = no data. 

Site 4". The OPT investigation at Site 4 began around the disposal cells identified 
during the geophysical investigation described in the work plan (ABB-ES, 1997d). 
While the size and orientation of these cells have a great deal of variety, none of 
the cells could be excluded on that basis. Samples were analyzed for a full suite of 
analytes based on the wide array of disposal activities and, therefore, the wide 
variety of potential contaminants at this site. 

The sampling strategy at Site 4 utilized the geophysical data, which outlined the 
potential disposal cells (shown on Figure 2-1 as magnetic anomalies), to guide the 
collection of discrete groundwater samples at the bottom of the disposal cells. All 
samples at Site 4 were collected from a depth of 20 feet or shallower. As stated in 
the work plan, samples were also to be collected from a greater depth at clay 
contact. Since a silty clay was encountered at a shallower depth (approximately 20 
to 30 feet bls) than was anticipated, deeper samples were not collected. Appendix A 
contains water quality parameters collected during the Phase 1 direct-push study. 
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The direct-push equipment used to collect the groundwater samples was a GeoProbe'ID 
unit using 1 liB-inch diameter hollow rods and 1-inch-diameter stainless-steel 0.005-
inch slot screen. When deployed, the stainless-steel screen was 4 feet long opening 
to collect groundwater. Groundwater samples were collected inside the hollow rods 
with a peristaltic pump and Teflon© tubing. The tubing was disposed of after the 
collection of each sample. The direct-push rods and screens were thoroughly 
decontaminated between locations. 

Fourteen groundwater samples were collected and analyzed for a full suite of 
analyses. At R4015, Figure 2-1, low aquifer yields only permitted the collection of 
enough volume for a volatile sample and analysis. 

As expected, given that Site 4 was a landfill, large amounts of debris were 
encountered during OPT acti vities. The disposal cells appear to be covered by 
approximately 2 to 3 feet of sandy fill material. In some cases, the debris would 
not allow penetration to a depth sufficient for groundwater sample collection. The 
bottom of the disposal cells could not be determined using this equipment, although 
it is assumed to not extend significantly into the saturated zone - which was found 
to be 6 to B feet bls. Based on these observations, the greatest concentration of 
debris was to the west of Building 36, the current golf course club house. No debris 
was encountered west of Canal No.1. 

Flame ionizing detector (FlO) readings of volatile organic vapors at the opening 
of the OPT hollow rods produced significant results (greater than 2,500 parts 
per million [ppm] filtered) at locations directly west of Building 36 and also 
at locations on the southwest part of the site (e.g., R400B and R4010). 

Site 5. The DPT investigation at Site 5 began around the disposal cells identified 
during the geophysical investigation described in the work plan (ABB-ES, 1997d). 
While the size and orientation of these cells have a great deal of variety none of 
the cells could be excluded on that basis. Samples were analyzed for a full suite of 
analytes based on the disposal of a wide variety of potential contaminants at this 
site. 

The investigation at Site 5 was completed between October Band 11, 199B. The 
sampling strategy at Site 5 utilized the geophysical data, which outlined the 
potential disposal cells (shown as magnetic anomalies on Figure 2-2), to guide the 
collection of discrete groundwater samples at the bottom of the disposal cells. 
Appendix A contains the water quality parameters collected during the Phase 1 direct­
push study. Groundwater samples at Site 5 were also collected using the GeoProbe® 
unit with 1 liB-inch diameter hollow rods. Groundwater samples were collected inside 
the rods with a peristaltic pump and Teflon© tubing. The dedicated tubing was 
disposed of after the collection of each sample. 
were thoroughly decontaminated between locations. 

The direct-push rods and screens 

Fourteen shallow groundwater samples (less than 25 feet bls) were collected from Site 
5, and two intermediate depth samples were collected (29 to 50 feet bls) (R5015 and 
R5016). However, the deep (greater than 100 feet) sample collection was prevented by 
the thickness of a silty clay-rich zone. At Site 5, landfill debris was only 
encountered in the southwest part of the site - in the area of R5009, R5010, and 
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R5014. This same area produced the only significant FIO readings, with R5014 
yielding greater than 5,000 ppm at the OPT rod opening. 

Site 8. The Phase 1 investigation at Site 8 was performed differently than at 
Sites 4 and 5 because the source release and transport mechanisms for 
groundwater contamination are different from those at Sites 4 and 5. At Site 
8, potential contamination was released at the surface, not buried as at Sites 
4 and 5. Therefore, groundwater samples were collected from the shallowest 
parts of the surficial aquifer. Addi tionally, the groundwater is known to 
contain low levels of dioxin (ABB-ES, 1995a through 1995e). Based on 
information from the existing four wells and the history of the site, the 
objective of groundwater sampling was to determine the outer extent of 
dioxin-contaminated groundwater, as well as the collection of a limited number 
of characterization samples within the site boundaries. 24 samples were 
collected at Site 8; five were analyzed for full suite, while the remaining 
samples were analyzed for dioxin and VOCs only. A total delineation of 
dioxin-contaminated groundwater within the site boundaries was not proposed at 
this site. 

The location of Phase 1 samples are shown on Figure 2-3. Selection of the zone to be 
sampled was based on observations of depth versus dioxin levels in earlier studies. 
For example, during an observation of four monitoring wells in 1995 (~BB-ES, 1995a 
and 1995e), it was discovered that when water levels dropped by more than 2.5 feet, 
dioxin levels analyses were reduced to nearly nondetect from levels in the 40 to 60 
ppq range. This indicates that dioxin contamination generally tends to remain within 
the upper 2 feet of the saturated zone. 

Twenty-two shallow groundwater samples (less than 25 feet bls) were collected from 
Site 8; two intermediate depth samples were collected (28 to 50 feet bls) (R8023 and 
R8024); however the deep (greater than 100 feet) sample collection was prevented by 
the thickness of a silty/sandy clay-bearing zone. 

Piezometer Installation. Piezometers were installed at eight locations around the 
base during Phase 1 acti vi ties. Three of the piezometer locations have paired 
piezometers, with one piezometer at the water table and the other screened at 40 to 
50 feet bls. Piezometers PZ4, PZ7 and PZ9 are deep installations. The piezometers 
were installed for the purpose of collecting groundwater levels only, and not for 
collecting samples. Potentiometric data generated from these piezometers were used 
to properly place downgradient monitoring wells at the IR sites. In addition, the 
groundwater levels collected from these piezometers, as well as selected on-base 
monitoring wells, aided in the assessment of the potentiometric surface and 
groundwater flow directions. Groundwater measurements can be seen in Table 2-2, and 
a basewide potentiometric surface map can be seen in Figure 2-4. 

Hydrologic MOnitoring Station. The interaction between surface water and groundwater 
at Sites 4 and 5 is important in assessing pathways of contaminant transport, 
potential receptors, and the scope of any potential remedial action that may need to 
be taken. For instance, if dioxin-contaminated fluids are entering the ditches at 
either Site 4 or Site 5, that pathway would need to be removed or cut off before 
sediment remediation/ removal should take place. 

To support evaluation of the interaction between the surface water and the 
groundwater in the surficial aquifer, a stream monitoring station was placed at Site 
4 (Figure 2-1). 
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Table 2-2 
Groundwater Measurement Data 

Groundwater Monitoring Report 
Naval Construction Battalion Center 

Gulfport, Mississippi 

Time Piezometer Total Depth TOCtoWatBr TOC Elevation 
orwell no. (feet) (feet) (feet) 

14:43 PZ.()1 20.41 2.53 22.50 

15:09 PZ'()2 20.08 4.41 29.73 

16:42 PZ-03 20.04 5.09 32.99 

16:44 PZ-04 51.31 7.47 3324 

16:51 PZ-05 20.29 4.52 32.95 

16:58 PZ-06 20.10 6.84 29.92 

17:00 PZ'()7 51.75 9.49 30.35 

17:06 PZ-08 20.26 5.85 30.67 

17:09 PZ-09 51.54 3.86 31.36 

17:14 PZ-10 20.50 4.65 27.79 

17:57 GPTA-2 15.79 4.91 31.59 

17:46 GPTA-4 14.40 6.77 33.71 

16:05 GPT1-2 29.n 6.34 28.72 

16:16 GPT2-2 20.59 627 24.75 

15:00 GPT3-2 31.80 6.55 24.89 

15:37 GPT4-1 21.48 3.18 24.17 

18:06 GPT4-3 24.66 9.70 30.41 

15:30 GPT5-3 2324 9.72 30.13 

16:30 GPT6-2 24.58 7.72 31.26 

TOC = top of well casing. 
GN = groundwater. 
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The station consisted of three monitoring points: a still well installed in the 
ditch, a piezometer installed directly adjacent to the ditch in the surficial aquifer 
and a rainfall gauge. 

The piezometers and rainfall gauge were instrumented with transducers that were 
linked to a data-logger to store data. The data-logger was connected, via a cell 
modem, so data could be obtained and processed remotely. This allowed access to data 
during normal flow conditions as well as peak flow and rainfall events. Remote access 
of flow conditions will also allow for an earlier and more efficient design process 
for activities placed in the Interim Corrective Measures Workplan (ABB-ES, 1996b). 

2.2 PHASE 1 SAMPLING RESULTS. MSDEQ requires that the results presented in this 
report are evaluated against USEPA MCLs (USEPA, 1996). If an MCL is not listed for 
the compound, it is evaluated against USEPA Region III Risk-Based Concentration (RBC) 
values (USEPA, 1999). Comprehensive data tables for all Phase 1 sampling are in 
Appendix B. 

2.2.1 Site 4 Phase 1 dioxin results at Site 4 indicated widespread, low levels of 
dioxin in the groundwater (Figure 2-1). Results ranged from nondetect (NO) to a high 
of 1.88 ppq (R4002), which is well below the maximum contaminant level (MCL) of 30 
ppq established by the USEPA (1996). The main congeners observed in these samples 
were octachlorodibenzodioxin (OCDD) and heptachlorodibenzo-p-dioxin (HpCDD), indica­
ting that herbicide orange is not a likely source. The types of congeners associated 
with HO include TCDO and PeCOD. When other more highly chlorinated congeners (HpCDD 
and OCDD) are reported, other sources (e.g., papermills, incineration and wood 
treatment) are suspected. 

Several VOCs were reported above MCLs at Site 4. At sample R4008, vinyl chloride 
(result 21 ppb, MCL 2 ppb) , 1,2-Dichloroethene (l,2-DCE) (result 220 ppb, MCL 70) and 
trichloroethene (TCE) (result 12 ppb, MCL 5 ppb) exceeded MCLs. Vinyl chloride was 
found at R4007 the MCL (result 2 ppb). The locations of R4007 and R4008 are near the 
monitoring well GPT-4-5, which had vinyl chloride and l,2-DCE above MCLs in 1997 
(ABB-ES, 1998). 

Other organic compounds detected above practical quanti tat ion limits (PQLs) yet below 
MCLs, include dichlorodiphenyldichloroethene (DOE) and dichlorodiphenyl­
trichloroethane (DDT) at samples R4009 and R4010. Carbon disulfide was detected in 
R4015 at levels well below MCLs. Phthalates and acetone were detected in several 
samples at levels indicative of laboratory contamination, which is a common 
occurrence in these analyses. 

2.2.2 Site 5 Phase 1 dioxin sample results at Site 5 showed widespread low-level 
dioxin in the groundwater (Figure 2-2). Results ranged from several NOs to a high of 
18.57 ppq (R5010i), which is below the MCL for dioxin (30 ppb) (USEPA, 1996). The 
primary congeners observed in these samples were OCDD and HpCDD - the absence of TCDD 
indicates that HO is not a likely source. 

A large number of chemicals were detected in sample R50l4 (Figure 2-2). One of the 
chemicals was above the MCL - benzene (6 ppb) , and two of the chemicals were above 
RBC values - 1,4 dichlorobenzene (1 ppb) and total naphthalene (20 ppb). No other 
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Phase 1 groundwater samples at Site 5 produced results that exceeded either MCLs or 
RBC values. 

Other organic compounds reported from groundwater samples at Site 5 include 
dichloroethane (DCA) and DeE in samples near disposal cells from the western part of 
the site. Organic compounds reported below MCLs include DDE and DDT at samples R5001 
and R5014. Phthalates were detected in several samples at levels indicative of 
laboratory contamination, which is a common occurrence in semi-volatile analyses. 

2.2.3 Site 8 Two types of groundwater samples were collected at Site 8: 
characterization and delineation (Figure 2-3). The characterization samples were 
collected within the boundaries of Site 8 and the delineation samples were collected 
around Site 8 approximately 100 to 200 feet from the site boundary. 

The characterization samples produced results from nondetect (ND) to 21.2 ppq 
(R8013). At R8013 and R8008 (19.9 ppq), TCDD was the only congener detected - TCDD 
presence is a strong indication that HO was the source of dioxins. 

The delineation samples had levels of dioxin significantly lower than the 
characterization samples, ranging from ND to 2.33 ppq (R8024). TCDD was not detected 
in any of the delineation samples. The localization of dioxin levels reflects the 
relative immobility of this compound in groundwater. 

• 

Samples collected from the intermediate zone (greater than 35 feet) showed no trend, 
increasing or decreasing, when compared to paired shallow samples. TCDD was not 
detected in any intermediate zone samples in Phase 1. • 

No other chemicals were 
summarizes the Phase 1 
implementation of Phase 2. 

detected in 
conclusions 

Phase 1 samples. The following section 
and recommendations used to guide the 

2.3 PHASE 1 CONCLUSIONS AND RECCM-1ENDATIONS. The conclusions drawn from Phase 1 
results include the following. 

• The Phase 1 data from Site 4 did not indicate high levels of dioxin contamination 
in the areas studied. Furthermore, the lack of TCDD and PeCDD reduce the 
potential that a significant source of HO derived from prior disposal operations 
at the site. However, other organic compounds were disposed of at the site, and 
a resulting plume of 1,2-DCE and vinyl chloride above MCLs exists at the 
southwest corner of the site - as indicated by several sampling points. Further 
investigative activities were continued in Phase 2 and potentially 
abatement/remedial activities may need to be implemented. 

• The Phase 1 data from Site 5 supports similar conclusions as those from Site 4. 
Again, the types of dioxin congeners and low levels of observed dioxin TEQs, 
supports the conclusion that HO was not likely disposed of in significant 
quantities at Site 5. Unlike Site 4 however, contamination was encountered and 
observed near disposal cells that could not be sampled on the southwestern part 
of the site. These cells were scheduled to be more fully investigated in Phase • 
2. Other organic compounds at Site 5 included benzene, 1,4-DCE, and naphthalene 

GWJR.RPT 
oW.1.CXl 

2-12 



• 

• 

• 

• 

above regulatory limits. Whether this is a larger plume or a small isolated zone 
of contamination has not been determined. 

The Phase 1 investigation at Site 8 successfully delineated dioxin contamination 
in the groundwater. Characterization samples inside Site 8 indicated that HO as 
the primary source based on the occurrence of TCOD. The delineation samples 
encircling the site did not produce any TCDO or PeCOD and all samples were below 
regulatory limits. Therefore, Phase 2 at Site 8 included the installation of 
permanent monitoring wells to comply with long-term monitoring of groundwater 
beneath this site. 
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3.0 PHASE 2 

The objective of the field investigation was to determine the extent of groundwater 
contamination associated with the storage and handling of HO on the base and to 
provide a defini ti ve basewide potentiometric surface. The Phase 2 investigation 
included the installation and sampling of permanent monitoring wells. The monitoring 
wells were installed to perform one of three goals: (1) downgradient wells to provide 
water quality data representative of downgradient conditions; (2) characterization 
wells to characterize extent (both horizontally and vertically) of contamination 
within the boundaries of the sites; and (3) upgradient wells to isolate individual 
sites with adjacent boundaries. 

This chapter reviews the activities and results activities associated with the second 
phase of the groundwater investigation. Phase 1 sampling activities and results were 
used to guide and improve the effectiveness of Phase 2 activities. The following 
sections present a brief overview of the field investigation activities associated 
with this second phase and results and conclusions of data collection. 

3.1 PHASE 2 ACTIVITIES. Based on the results of the Phase 1 study, locations for 
permanent monitoring well installation were established for Sites 4, 5, and B. 
Downgradient wells were selected for Sites 1, 2, 3, and 7 based on the surficial 
aquifer flow directions identified during Phase 1, as discussed in Chapter 4.0. 
Finally, replacement wells were reinstalled at Sites 3 and 4 for wells that were 
damaged during the construction of Pine Bayou Golf Course. The new wells were not 
sampled and were numbered sequentially starting with the last existing well at the 
si te. Table 3-1 outlines the number and type of wells installed at each site. 
Appendix C contains boring logs, well construction forms, and survey data. Also 
included in Appendix C are two sieve/hydrometer tests from samples collected from the 
subsurface at Site B during Phase 1. 

Other Phase 2 activities included continued evaluation of hydrostation data at Site 4 
and a civil survey of all new monitoring wells. The following subsections describe 
the activities at each site in greater detail. 

Site 4. Phase 2 activities at Site 4 included the installation of five shallow 
(15 to 30 feet bls) and two intermediate (35 to 55 feet bls) depth monitoring 
wells (Figure 3-1). Of the shallow wells, GPT-04-09 and GPT-04-12 were 
installed to monitor upgradient conditions, GPT-04-10 and GPT-04-15 were 
located to monitor downgradient conditions, and GPT-04-13 was installed to 
characterize contaminant levels identified during Phase 1 activities. 
Intermediate wells GPT-04-11 and GPT-04-14 were installed to monitor the lower 
part of the surficial aquifer (vertical extent wells). One replacement well was 
also installed; GPT-04-07 was replaced and renamed GPT-04-0B. 

Site 5. Eight permanent monitoring wells were installed at Site 5 during Phase 2 
(Figure 3-2), consisting of five shallow (15 to 30 feet bls) and three intermediate 
(35 to 45 feet bls) wells. Of the shallow wells, GPT-05-07 was installed to monitor 
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Site 

Upgradient 

2 GPT-02-04 

3 GPT-03-06 

GPT-03-07 

4 GPT-04-09 GPT-04-10 

GPT-04-12 GPT-04-15 

5 GPT-05-07 GPT-05-11 

7 GPT-07-01 

8 GPT·08-05 

GPT·08-06 

GPT·08-07 

GPT.08-08 

GPT-08-09 

GPT·08-12 

Note· bls = below land surface. 
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Monitoring Well Installation Totals 
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GPT-05-08 GPT-05-10 
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GPT·08-13 

GPT·08-10 
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. t:pgradicnt conditions, GPT-OS-ll W.5 instaLced to monitor downgradient grc'Undwater 
quality, and GPT- J5-0S, GPT-05-09 and GPT-05-13 were installed as characterization 
wells intended to monitor groundwater conditions near large disposal cells. The 
three intermediate depth wells, GPT-05-10, GPT-05-12, and GPT-05-14, are vertical 
extent wells. 

Site S. Ten permanent monitoring wells were installed around Site S (Figure 3-3), 
consisting of five shallow (15 to 25 feet bls), two intermediate (35 to 55 feet bls), 
and one deep (100 t 200 feet bls) well. The wells were intended to ring Site S with 
cross-gradient and downgradient locations. Existing monitoring wells within the 
boundaries of Site S were sufficient to characterize contaminant levels within Site 
S without installing additional wells. Six shallow (GPT-OS-05 through GPT OS-09, and 
GPT OS-12), two intermediate (GPT-OS-10 to GPT-OS-13), and one deep (GPT-OS-11) well 
as installed downgradient of Site SA, and one shallow well (GPT OS-14) was installed 
cross-gradient of Site SA. A drainage divide exists at the site (Figure 3-3) running 
roughly along the boundary between Sites SA and SB, although the vertical extent 
wells were still located downgradient of Site SA based .on all previous data that 
clearly shows the highest levels of dioxin contamination exists at Site SA. 

Sites 1, 2, 3, and 7. Phase 2 activities at these sites included the installation of 
downgradient monitoring wells only (Figure 3-4). Phase 1 activities consisted of the 
development of a potentiometric surface map to best locate downgradient positions. 
No Phase 1 activities were conducted to identify potential groundwater contamination. 

As shown on Table 3-1, six new monitoring wells (GPT-OI-04, GPT-01-05, GPT-02-04, 
GPT-03-06, GPT-03-07 and GPT-07-01) were installed on Sites 1, 2, 3, and 7. GPT-02-
04 was installed on the boundary of Sites 2 and 7. Two replacement wells were also 
installed; GPT-03-01 and GPT-03-02 were replaced and renamed GPT-03-04 and GPT-03-05. 

3.2 PHASE 2 SAMPLING RESULTS. This section presents analytical results from the 
groundwater sampling program conducted during Phase 2. Comprehensive analytical data 
tables for Phase 2 samples are included in Appendix D. Samples were not collected 
from the replacement wells previously discussed in Section 3.1. An analysis of Phase 
2 results is presented in Section 4.2. 

Site 4. Groundwater samples from Site 4 produced only low level dioxin results that 
were all well below the MCLs. The levels were all below 7.S ppq (GPT-04-11), and no 
TCDD was reported from any of the samples. 

The upgradient well at Site 4, GPT-04-09, (Figure 3-5) contained numerous pesticides 
at levels well below either MCLs (USEPA, 1996) or RBC values (USEPA, 1999). 

Groundwater samples from the area of the DCE and vinyl chloride plume 
identified during Phase 1 confirmed levels of vinyl chloride (65 ppb), 1,2-DCE 
(540 ppb), TCE (22 ppb), and 1,1,2-TCA (9 ppb) - all above MCLs (USEPA, 1996). 
GPT-04-14 was set in this plume area. Interestingly, the screen of well 
GPT-04-14 was set at a depth of 35 feet, which is on top of silty/sandy 
clay-bearing strata. The shallower well paired with GPT-04-14, GPT-04-13, did 
not produce similar VOC compounds, but did produce numerous SVOC compounds 
including carbazole (5 ppb) which is above the RBC value. 
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~~ te 5. The dioxin sample :cesul ts were below MCLs a t all but one r:nni:: ::>ring well at 
S-Lte 5 (Figure 3-6). vJell GPT-CS-14 prod'lced a groundwater :::ample v;2-th 80.83 ppq 
dioxin, which is well above the MCL of 30 ppq. The congeners responsible for this 
result included OCDD, HpCDD, and hepLachlorodibenzo-p-dioxin (HxCDD). TCDD was not 
discovered in this sample or any other wells at the site - reducing the likelihood 
that HO was disposed of at this site. 

One interesting trend is the increasing levels of dioxin and the appearance of HxCDD 
in the southwest part of the site in samples GPT-OS-12, GPT-OS-13, and GPT-OS-14. 
This may indicate that the surface water part of Site S was more often used for 
incineration activities, as well as for the general disposal of fluids. 

Several pesticides were found in samples from the shallow wells GPT-OS-07, GPT-OS-08, 
and GPT-OS-10. The levels were all below MCLs and RBC values. 

Site 8. Phase 2 dioxin monitoring well locations were selected to confirm the 
line of delineation established by Phase 1 direct-push sampling (Figure 3-7). 
The monitoring well sampling results were all below 2.6 ppq, and no TCDD was 
reported in any of the samples. These results confirmed that HO-related dioxin 
contamination is limited to the original boundaries of Sites 8a, Sb, and S. 

Sites 1,2,3, and 7. Dioxin levels at Sites 1,2, and 3 were all low without any 
TCDD reported (Figure 3-8). However, at Site 7, the sample collected from GPT-
07-01 contained Sl.6 ppq dioxin with 2S.4 ppq attributed to TCDD. The TEQ for 
this sample exceeds the MCL, and the level of TCDD suggests the potential for 
HO contamination. It should also be noted that while this monitoring well was 
designated as a Site 7 well, Sites 2 and 7 commingle in this area. However, 
Site 2 was closed in 1966, and HO was not stored on the base until 1968. 

While full suite (excluding inorganics) samples were collected at all of the wells at 
these sites, the only other organic compounds reported were pesticides. All reported 
levels of pesticides were below the established MCLs and RBCs. 

Further analyses of these sample results are discussed in Chapter 4.0, Data 
Analysis, including contaminant trends, limits of contamination, and potential 
sources. Chapter 4.0 also provides an updated set of data for the conceptual 
models including chemical data, geologic conditions, and hydrogeologic results. 

GWJRRPT 
mw.1OJ 

3-10 



GWJRRPT 
m/v 1.00 

This page intentionally left blank 

3-11 

• 

• 

• 



• GATE 86 

GPT-03-06 
DIOX 0.625 
G-CHlORD~E 0.008 

I 
GPT -03-07 I 
~g~~~~H=W=R=D~=E~_~_:~_85_8~~------------~ ________________________ ~~ 

~ 

• 
GPT-Ot-OS 

"EPT. EPOXIDE 0.15 
DIOX 0.302 r---------::::'S'".....::::::::::::====~~::~;;=::::::~I-~~~~~=----~~ 

GPT-OI-D4 
DIOX 0.138 
HEPT. EPOXIDE 0.26 

'3 

.. - i • .~ 

o 200 400 
SCAlE: ," ::: 400' 

C:\DIWC\H~\02!>66-26\12"7-RESULTS\O"F\990921 

11TH STREET 

, 
[ 190 

DOOOOD 

8TH STREET 

137 

,----l:::==406=--rl======:)[1.....--_--= 

~r'--------'; 

GPT-07-01 

DIOX 51.60 

GPT-02-04 
DlOX 2.29 
A,G BHC 0.0039 
HEPTACHLOR 0.0059 
ALDRIN 0.002 
G-CHLORDANE 0.0057 

LEGEND 
~ MONITORING WEll 

NOTE 

DIOXIN RESULTS ARE SHOWN IN ppq (PARTS PER 
OUADRIWON). All OTHER RESULTS ARE IN ppb 
(PARTS PER BIWON). 

FIGURE 3-8 

PHASE 2 GROUNDWATER RESULTS 
AT SITES 1, 2, 3 AND 7 

GROUNDWA TER MONITORING 
REPORT 

NAVAL CONSTRUCTION 
SA TALLION CENTER 
GULFPORT, MISSISSIPPI 



• 

• 

• 

4.0 DATA ANALYSIS 

The data analysis chapter is divided into four sections starting with a review of the 
site conceptual models (SCM) (Section 4.1); continuing with a presentation of new 
data (Section 4.2), an analysis of hydrostation data (Section 4.3), and refined 
conceptual model data (Section 4.4). 

4.1 SITE CONCEPTUAL MODELS. Based on the original intent of this investigation, to 
evaluate the extent of groundwater contamination associated with the storage and 
handling of HO, SCMs were developed to identify sites and target compounds. The 
information used to develop the conceptual models included (1) the disposal practices 
of HO and other chemicals on the base; (2) the physical and chemical nature of 
dioxin; and (3) the hydrogeologic setting to address transport mechanisms, migration, 
and potentially affected media. 

The sites identified in this process are Sites 4, 5, and 8. The installation of 
monitoring wells at Sites I, 2, 3, and 7 was conducted to provide a means to monitor 
downgradient groundwater conditions at these sites. The following paragraphs 
describe the information used to refine the SCMs. The original conceptual model 
figures are shown in the Groundwater Monitoring WorkPlan (ABB-ES, 1997d). 

Source: Disposal Practices. From 1942 until 1976, virtually all solid and most 
liquid wastes generated by the base were disposed of in on-site trench-and-fill 
facilities (Naval Energy and Environmental Support Activity [NEESA], 1985). The 
operation generally consisted of incinerating the solid and liquid wastes and pushing 
the ash and noncombustible material into the trenches. Disposal operations like this 
occurred within a several acre area for several years, then the operations would move 
to a new location. 

From 1942 until 1976, five locations were used for these operations: Sites 1 through 
5. Aside from the solid wastes, these sites received liquid wastes that included 
oils, fuels, paints, paint strippers, solvents, and cleaning compounds. Starting in 
1972, much of the solid wastes generated by the base were disposed of at off-base 
facilities, although the practice of burning and disposing of liquid wastes on-base 
continued until 1976. Site 7 was reportedly in operation from 1978 to 1982 and was 
used for the disposal of construction rubble. HO was stored at Site 8 from 1968 to 
1977. Of these eight IR sites, only three were considered as primary areas for 
investigation based on operational timeframes that coincide with the storage and 
handling of HO at NCBC Gulfport. They are Site 4, Golf Course (former Landfill); 
Site 5, Heavy Equipment Training Area (former landfill); and Site 8, HO Storage Area. 

Source/Release Mechanisms: Chemical and Physical Nature of Dioxin. The following 
discussion of the chemical and physical nature of dioxin also provides some of the 
basic terminology and conventions associated with toxicity equivalents for dioxin. 
The compound 2, 3, 7, 8-TCDD is created as an incidental contaminant in the 
manufacturing process for HO. The process to manufacture of HO involves combining a 
mixture of 2,4-dichlorophenoxy-acetic acid (2,4-0) and 2,4,5-T in which 2,3,7,8-TCDD 
may be created at levels up to 2 ppm. 2,3,7, 8-TCDD is considered to be the most 
toxic of the polychlorinated dibenzodioxin and dibenzofuran families. Individual 
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polychlorinated dibenzJdioxins and polychlorinated dibenzofurans, called congeners, 
with chlorine atoms at the 2, 3, 7, and 8 molecular positions (2,3,7,8-substituted 
compounds) can mimic the toxic properties of 2,3,7,8-TCDD. The USEPA (1989) 
developed toxicity equivalency factors (TEFs) for each of the congeners with 2,3,7,8-
substituted chlorine atoms to quantify the toxicity of these congeners relative to 
2, 3,7, 8-TCDD, which is assigned a TEF of one. 

To determine the TEQ of a particular sample result, the laboratory result of each 
congener is multiplied by the assigned TEF to determine a 2,3,7, 8-TCDD equivalent 
concentration. The equivalent total concentrations are then summed to obtain the 
toxicity equivalent or TEQ. Those congeners without substitutions at the 2,3,7,8 
molecular positions were not considered toxic, at least in terms of carcinogenic 
potency, and were assigned a TEF of zero. 

Dioxin is a colorless and odorless solid at room temperature, has a very low aqueous 
solubility (octanol-water partition coefficient equals 1.93x10-5

), and is not likely 
to be dissolved in water at concentrations above 20 ppt (Arienti and others, 1988). 
However, dioxin is soluble in oils, fats, and organic solvents. For instance, dioxin 
solubility in organic nonpolar solvents such as benzene, xylene, and toluene ranges 
from 500 to 1,800 ppm. Dioxin has a specific gravity greater than water (1.827 cc/gm 
@ 25°c, estimated) and a strong affinity for organic carbon. 

Dioxin is known to have a long half life (low rate of biodegradation) in nature 
before breaking down. Some recent studies have found degradation rates for dioxin in 
soil at nearly zero for a 12-year test period (Arienti and others, 1988). 
Ultraviolet light has little impact on the molecular structure of dioxin in nature. 
Thermal decomposition of the dioxin molecule does not begin until temperatures reach 
between 1,200 and 1,400 degrees Celsius (Arienti and others, 1988). The components 
of HO (2,4-0 and 2,4,5-T) have much shorter half lives in nature than dioxin does and 
are readily broken down by ultraviolet light. 

Typically, HO was mixed with diesel fuel and was stored as a mixture at Site 8 
(Arienti and others, 1988). This diesel fuel mixture has potentially made the dioxin 
particles more mobile in the soil and groundwater. 

As stated earlier, the fate of dioxin in nature is generally that the stable dioxin 
molecule remains unchanged and normally attached to soil particles (ABB-ES, 1994a). 
The lack of naturally occurring processes that attack or break the molecular bonds in 
dioxin results in a chemical that may be hindered or even completely bound up in a 
soil or sediment matrix, but not one that can be reasonably expected to degrade 
significantly over time (Arienti and others, 1988). 

Transport Mechanisms. The transport of dioxin at the base has been observed through 
sediment and surface water following the erosion of soil containing dioxin at Site 8. 
The dioxin molecules are primarily attached to fine-grained soil particles or organic 
matter (ABB-ES, 1995). 

Another potential transportation mechanism, but one that has not yet been quantified, 
is the movement of dioxin through groundwater. The confirmed presence of dioxin 
creates the potential for groundwater transportation of dioxin. However, no 
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groundwater at these sites r.ave beer: found to contain s':'qnificant nonpolar solvents 
to r..obilize dioxin. 

At Site 8, there are no apparent biological receptors for 
contaminated groundwater. But Sites 4 and 5 both have large 
ditches running along the downgradient sides of both landfills. 

potential dioxin­
stormwater control 
If dioxin has been 

mobilized in either of those sites by the organic solvents, then seeps that are 
present along the ditches of both landfills could potentially be transporting dioxin 
directly into the surface water and sediment of these ditches. 

Hydrogeologic Setting: Migration Pathways and Affected Media. A complex relationship 
exists between surface water and groundwater in the vicinity of NCBC Gulfport. 
Depending on precipitation quantity, intervals, and intensity, a stream or ditch 
system may be losing (surface water seeps into groundwater) or gaining (groundwater 
seeps into ditch). This relationship was observed at Site 6 during an investigation 
of two burn pits (ABB-ES, 1994b). The relationship is compounded because there is no 
evidence of a continuous confining layer that isolates the surface water and shallow 
groundwater from deeper aquifer units. 

Surface water and groundwater interaction is important to this investigation because 
of the nature of potential contaminants that exist at the sites on this base. Of 
particular interest in this investigation is the dioxin remaining from the storage 
and handling of HO, but a wide range of solvents and fuels were also handled and 
disposed of on this base. These fuels and solvents tend to increase the mobility of 
dioxin. 

Ultimately, the relationship between surface water, sediment, surface soil, and 
groundwater dictates the transportation and depositional patterns of the contaminants 
that exist on base. Understanding this relationship allows for predictive 
assumptions that will focus the investigation toward migration and ultimately 
remediation, activities in a faster, more cost-effective manner. A focused look at 
the surface water and groundwater hydrology relationships precedes the presentation 
of the SCMs. 

Surficial ~fer System. NCBC Gulfport is underlain by several thick, unconsolidated 
aquifer systems. These systems are Holocene (uppermost), underlain by the 
Pleistocene, and the Miocene aquifers. The (Holocene) alluvium at NCBC Gulfport is 
the primary unit of focus for this investigation because the primary contaminants of 
concern are not likely to migrate vertically into the Pliocene or Miocene aquifer 
units up to 100 feet bls (Shows, 1970). 

At the surface, the Holocene alluvium deposits consist of discontinuous layers of 
sand, silt, clay, and minor amounts of gravel. Depth to groundwater is variable 
depending on precipitation, but generally ranges from 4 to 7 feet bls. The thickness 
of these alluvial deposits is up to approximately 80 feet. 

A clay-bearing zone comprised of varying amounts of silt and sand was observed at the 
base of the alluvial deposits. The depth to the clay-bearing zone ranged from 17 
feet to nearly 50 feet and dipped slightly in the direction of the Gulf. Two deep 
borings were drilled, and within these borings the thickness of the clay-bearing zone 
was at least 150 feet. 
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Groundwater in the alluvial deposits at the NCBC is shallow (4 to 7 feet bls), 
typically has a low pH and has a general horizontal flow component to the west­
northwest (Figure 4-1) (ABB-ES, 1995e). Localized flow directions may be influenced 
by proximity to surface water bodies. The vertical component of groundwater flow has 
been investigated at Site 6 (ABB-ES, 1994b). The results of that study indicated a 
downward component of flow, although the magnitude of the downward component has 
varied seasonally and with precipitation patterns. 

Below the Holocene alluvial deposits, Pleistocene terrace deposits consisting of 
thick lenticular sand and gravel layers separated by thinner clay layers, range for 
approximately another 100 feet. The Citronelle aquifer is part of this geologic 
section and is used extensively for domestic water supplies around the base. Water 
levels vary depending on proximity to surface water bodies and amount of groundwater 
production from water supply wells (Shows, 1970). 

The aquifer of greatest importance to the area lies below the Pleistocene terrace 
deposits. These Miocene units consist of thick beds of sand and gravel with minor 
clay layers. These units are generally lenticular and discontinuous over the area 
(Shows, 1970). The contacts of the Miocene units are often difficult to distinguish 
from one another, which is the reason they have been collectively referred to as the 
"Miocene" aquifers. These units include the Graham Ferry, Pascagoula, Hattiesburg, 
and Catahoula. These aquifers are the primary source for municipal and industrial 
water supplies, including NCBC Gulfport. 

Surface Water. Surface water in the region of the NCBC is abundant. Average 
annual mean rainfall in the area is approximately 65 inches per year (Shows, 
1970). Individual storms are often intense with large 24-hour totals. The 
10-year, 24-hour rainfall is approximately 10 inches (U.S. Soil Conserva1:ion 
Service, 1986); this rate is one of the highest totals for the entire 
continental United States. These large storms tend to be accompanied by small 
stream and ditch flooding and flow velocities that scour out streambed loads of 
sediment. Previous investigations have shown that dioxin-contaminated sediment 
is mobile and leaving the base through the ditch systems that capture and 
transmit stormwater and surface water from the former HO storage area (ABB-ES, 
1995e) . These storms both increase the volume and rate of migration of this 
dioxin-contaminated sediment relative to normal flow conditions. 

In the area around the base, surface water generally flows to the north or northeast 
(away from the Gulf of Mexico) towards Bernard Bayou and the Back Bay of Biloxi. 
Figure 1-5 displays the major ditches and streams entering and 
leaving the base, and their flow directions are also displayed. As shown on Figure 
1-5, the primary sites of concern (Sites 4, 5, and 8) are located adjacent to or are 
drained by ditches that leave the base. Major surface water bodies that drain the 
base are Canal No.1, Turkey Creek, and Bernard Bayou. 

While potential surface water and sediment contamination is not the focus of this 
investigation (ABB-ES, 1996 and 1996), the interaction of surface water and 
groundwater in areas contiguous with - or bisected by - Sites 4, 5, and 8 is 
important. It is necessary to develop an understanding of the migration pathways of 
contamination so that future engineering controls can be designed to isolate 
potential groundwater contamination from surface water contamination. 
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Conceptual Model Conclusions. Based ,m the info:::matic:l provided in the preceding 
paragraphs, three primary sites were selected: Site 4, Site 5, and Site 8. The 
target compounds identified were based on the chemicals potentially disposed of along 
with HO and those chemicals known to affect the transport of dioxin in groundwater. 

As outlined in the AO, the target analytes during this investigation are the dioxin 
and furan congeners; the constituents that make up HO (2,4-D and 2,4,5-T); and other 
chemicals (volatiles, semivolatiles, etc.) that may affect dioxin fate and transport 
in the subsurface. The phenoxy-herbicides 2,4-0 and 2,4,5-T are combined to create 
HO in which the dioxin congeners form as a trace impurity. Groundwater and soil 
samples will be analyzed for high resolution dioxin and furan analysis as well as the 
phenoxy-herbicides. 

4.2 ANALYSIS OF DATA: SQ1 REFINEMENT. The following subsections describe recent 
data generated during the investigation activities that was incorporated into the 
refined SCMs. 

4.2.1 ~gration Pathway: Groundwater Flow Significant data generated during this 
investigation was the basewide potentiometric surface map (Figure 4-1). This 
potentiometric surface map differs from other historical maps by incorporating 
groundwater elevation data from temporary piezometers installed at strategic 
locations throughout the base. The most significant result of this map is the 
identification of a drainage divide, this groundwater flow divide is oriented 
northeast to southwest across Site 8. 

To the east of this divide (flow regime 2 - see Figure 4-1), shallow groundwater 
flows to the east-southeast; to the west of this divide (flow regime 1 - which 
includes all of the sites) groundwater flow is generally to the northwest and north­
northwest. The hydraulic head difference on this divide is nearly 5 feet to the east 
and approximately 10 feet to the west. 

The potentiometric contours closely follow the orientation of the mapped soil units 
(USDA, 1975) shown on Figure 4-2. That the potentiometric contour lines follow the 
mapped soil units suggest a relationship. The depositional environment for each soil 
uni t contributed to the relative elevations and soil types at the base. In turn, 
groundwater flow within the surficial aquifer unit is influenced by the drainage 
characteristics and permeabilities associated with each soil type. 

The surficial aquifer hydraulic gradients are greatest in the central part of the 
base, southwest of Site 8. This is fortunate since the sites with groundwater 
contamination are primarily located in areas with low or flatter gradients in the 
western and southwestern areas of the base. Specifically, the steeper hydraulic 
gradients are 0.005 foot per foot (ft/ft) and 0.006 ft/ft in the central part of the 
base. The lower gradients found near Sites 2, 4, and 5 range from 0.001 to 0.002 
ft/ft (Figure 4-1). However, the vertical gradients, as observed in well and 
piezometer pairs throughout the base, are much higher than the horizontal gradients 
with a range of 0.06 to 0.08 ft/ft (downward). Hydraulic gradient in the eastern 
area of the base, east of the drainage divide, are 0.001 to 0.002 ft/ft. 
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4.2.2 Clay-Bearing Zone Clay-bearing strata composeJ. of '.'arying amounts of sand and 
silt we~e encountered aL different elevations throughout '-he base, c~ depthE ranging 
from 17 to 50 feet bls (see Appendix C - soil boring logs). The clay-bearing strata, 
as shown on the updated conceptual model diagrams (see Section 4.4) appear to dip 
slightly to the south, toward the Gulf of Mexico . Twelve borings, widely spaced 
throughout the base, encountered the silty clay-rich zone. The deepest borings 
during this study, GPT-05-13 at Site 5 and GPT-08-11 at Site 8, were sampled 
continuously to 256 and 186 feet bls respecLively. At both locations, over 150 feet 
of sLiff, green clay with varying amounts of sand and silt was encountered. The 
borings were discontinued prior to encountering the coarser Miocene sediments. 

4.2.3 Analysis of Sampling Results This subsection analyzes the sampling results 
presented in Chapter 3.0. Included in this discussion will be (1) review of results 
above MCLs and RBCs, (2) discussion of potential sources, and (3) identification of 
data gaps that may require furLher study. 

The recommendations to assess data gaps and longer term monitoring will be presenLed 
in the continued monitoring work plan, due to be completed following this report. 

Site 8 Results Analysis. Based on historical data, (ABB-ES 94a,95 a-d, and 96a) the 
OPT Phase 1 groundwater sampling, and Phase 2 groundwater sampling in the monitoring 
wells at Site 8, the following observations were made: (1) the presence of TCOO in 
samples collected within the site indicate an HO origin; (2) dioxin levels in the 
groundwater at Site 8 exceed the MCLs in some of the wells (historical data); and (3) 
these elevated levels of dioxins are limited to the shallowest part of the surficial 
aquifer and do not extend significantly beyond the existing borders of the site 
(Phase 1 and 2). During this investigation, dioxin was not found to exceed MCLs at 
Site 8. 

At this time, the vertical and horizontal extent of dioxin has been defined at the 
site, no data gaps have been identified, and future groundwater sampling activities 
will be discussed in the continued monitoring work plan. 

Site 4 Results Analysis. Phase 1 and Phase 2 sampling results indicate that nearly 
all of the pre-investigation objectives were met. Most importantly, the lack of 
significant dioxin results, no TCOO, and the complete lack of 2,4-0 or 2,4, 5-T 
indicate that it is unlikely that HO was disposed of at Site 4. These congeners are 
consistent with the reported activities of incineration. 

Phase 1 and 2 sampling in the area of GPT-04-14 indicated the presence of a VOC 
plume including vinyl chloride, 1,2-0CE, TCE, and 1,1,2-trichloroethane (TCA) -
all of which were above the MCLs established for those chemicals. The VOC plume 
is in the lower reaches (20 to 35 feet bls) of the surficial aquifer near the 
clay-bearing zone. In this area, the gradient of the surficial aquifer is 
nearly flat. The stronger vertical gradient is not likely to aid the downward 
migration of contamination significantly deeper due to the presence of the clay­
bearing strata. The presence of these VOC are likely due to the disposal of 
chlorinated cleaning compounds reported to have taken place at this landfill. 
The age of these activities (1966-1972) and the ratios of breakdown chemicals 
(vinyl chloride) to parent chemicals (1,1,2-TCA) suggest that significant 
degradation has taken place. 
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At wells ::;E'T-O(l-13 and GPT-04-15, carbazole was rep'on:ed at 5 ppb, which is at the 
RBC value. GPT-04-15 is downgradient of the reported limits of landfill activities 
of this site, so some migration of carbazole, along with several other polynuclear 
aromatic hydrocarbons compounds, appears possible. 

The other compounds reported in groundwater samples collected at this site include a 
variety of pesticides and semivolatile compounds at levels below MCL and RBC values. 
The types and levels of the pesticides found are consistent with a long-term 
landscape maintenance program associated with a golf course. The SVOC compounds 
reported in the groundwater samples is also consistent with the disposal practice of 
diesel and fuel oil burning and disposal. 

Based on the analysis of Site 4 findings, the plume of VOCs - including vinyl 
chloride, 1,2-0CE, TCE, and l,l,2-TCA - that are above MCLs has not been completely 
defined laterally, and future activities to more fully assess the plume are 
recommended. However, the objective of locating upgradient and downgradient 
monitoring wells to gain an approximate size of the plume was successful and shows 
that the plume probably does not extend more than 250 feet downgradient. 

Site 5 Results Analysis. An analysis of Site 5 results indicates that dioxin levels 
exceed MCLs in the southwestern part of the base. These levels, up to 80.83 ppq in 
GPT-05-14, were mostly attributable to OCOD and HxCOO; a good indication that HO is 
not likely the source. A trend of increasing dioxin levels has been noted as the 
samples were collected towards the southwestern part of the site. The congener types 
and the total (TEQ) dioxin reported is consistent with the disposal and burning of 
chlorinated solvents and pesticides as reported in the site history (ABB-ES, 1987). 

Other chemicals that were reported at Site 5 included numerous VOC and SVOC results 
in the direct-push sample R5014 during Phase 1; including benzene above the MCL and 
1,4-dichlorobenzene (OCB) above the RBC value. In addition, low levels of VOCs were 
reported from OPT samples along the western side of the site during Phase 1, but 
Phase 2 wells downgradient of the Phase 1 sample locations did not yield VOCs or 
SVOCs, indicating that the contamination is not widespread. 

The dioxin levels at monitoring well GPT-05-14 and the VOCs and SVOCs from OPT sample 
R5014 indicate a potential data gap along the southwestern part of this site. While 
the lack of TCOO makes HO an unlikely source, the fact that dioxin and benzene levels 
are above MCLs for groundwater require additional activities to define the extent of 
contamination south and west of GPT-05-14 and to understand the source of these 
dioxin congeners. 

Site 7 Results Analysis. The only well at Site 7, GPT-07-01, contained dioxin at 
77.01 ppq. Interestingly, 25.4 ppq (estimated maximum potential contamination 
[EMPC1) of that TEQ was attributable to TCOO. The EMPC indicates that TCOO was 
present, but that the exact level could not be quantified. Since TCDD is a strong 
indicator of HO, this level does cause concern for this site. The presence of TCDO 
in this well is consistent with HO contamination found at Site 8. Additionally, it 
should be noted that the operations at Site 7 coincide with the activities associated 
with removing HO from the drums at Site 8. 

It is likely that future activities will be required to define the extent of dioxin 
above 30 ppq at this site. 
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Sites 1, 2, and 3 Data Analysis. The results of the Phase 2 monitoring well samples 
at these sites indicated low levels of both dioxin (predominantly OCDO) and 
pesticides. All results were below the MCLs. The downgradient locations of these 
wells at these sites along with historical cross-gradient data (ABB-ES, 1995e) 
suggest that no large-scale contamination is migrating off of these sites in the 
groundwater. At this time no data gaps have been identified and any future 
groundwater sampling activities at these sites will be discussed in the continuous 
monitoring work plan. 

4.3 HYDROSTATION DATA AND ANALYSIS. The main objective to installing the hydrologic 
monitoring station at Site 4 was to determine the interaction of surface water in 
Canal No. 1 and the adjacent groundwater. From the resulting analysis, the 
hydrologic conditions (e. g., whether Canal No. 1 was a gaining or losing stream) 
could be determined, and the resulting effects on potential groundwater contamination 
could be determined. 

Previous studies at Site 6 (ABB-ES, 1994b) had shown that the interaction between 
surface water and groundwater at a site could have an influence on contaminant 
migration. At Site 6, the migration of the free-phase diesel fuel plume was shown to 
migrate away from the local ditch system when the ditches were discharging to 
groundwater. However, the opposite was true when the ditch was experiencing 
"gaining" conditions or when discharge from the ditch was enhanced by groundwater. 
Determining the hydrologic balance between surface water and groundwater at Site 4 
was important because of known chlorinated solvent contamination and the potential 
for dioxin contamination in groundwater. The following paragraphs describe the 
results of the analysis of the data acquired using the hydrologic station at Site 4 
between November 1998 and May 1999. 

Long-Term Analysis. Analysis of hydrologic data during the nearly 6-month interval 
period between November 1998 and May 1999 of this study was performed to reveal the 
balance between the surficial aquifer and surface water in Canal No.1. The two 
long-term monitoring charts, shown on Figure 4-3, reveal several interesting trends. 
They include the following. 

1. Groundwater levels are consistently about 2.5 feet greater elevation than 
surface water elevations in Canal No. 1 during the 6-month monitoring period, 
which indicates that groundwater at Site 4 is likely discharging into the 
canal during significant portions of the year. The trend may change during 
drier summer months. 

2. Surface water and groundwater respond quickly to storm events, even events as 
small as a 0.25 inch. 

3. The change in groundwater elevation is approximately only one-fourth that of 
the change observed in the canal for any given event. The lag times from 
precipitation initiation to canal response to aquifer response will be 
discussed in the short-term analysis. 
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4. Groundwater and surface water elevations were highest in November ana trended 
downward until early May. This is likely part of the yearly cycle for this 
region and is directly related to varying precipitation and evapotranspira­
tion. 

5. The storm event on March 15 created a 4. 25-foot rise in surface water (the 
highest recorded during this period) and a corresponding 1.3-foot rise in 
groundwater elevation. As shown on the long-term charts, surface water levels 
recover to pre-event levels within 8 hours, while groundwater levels take up 
to a week to recover. 

The long-term monitoring demonstrated that groundwater from Site 4 could potentially 
seep into Canal No. 1 during at least 6 months of the year and potentially more. 
These conditions create the potential for contamination in the shallow aquifer to 
migrate directly inLo Canal No. 1. Additionally, these results indicate that the 
surficial aquifer is unconfined and consists primarily of coarser sediments that 
allow rapid infiltration. 

Short-Term Analysis. The short-term monitoring charts, shown on Figure 4-4, allow a 
closer examination of individual storm events. The two events selected for 
discussion here occurred in mid-November and late May. The November event resulted 
in a nearly 4-foot rise in surface water in Canal No.1, while the surficial aquifer 
responded by approximately 0.5 foot. The lag time between the initiation of the 
precipitation event and a response in Canal No. 1 was only 5 minutes. The lag time 
between the rise of surface water in Canal No. 1 and the response of the aquifer was 
approximately 20 minutes . Relatively short lag time between surficial aquifer and 
Canal No. 1 demonstrates the interconnection of the surface water and groundwater. 
Following this event, surface water levels in Canal No. 1 abated to pre-evenL levels 
in just over 8 hours. 

The May event was actually two storms that occurred wi thin the same day. The May 
event demonstrates that Canal No. 1 surface water levels can achieve elevations above 
the level of groundwater. Also, the shape of the groundwater response peaks may 
indicate additional recharge coming from Canal No.1. Note how the groundwater peaks 
in May are more rounded than the November peak, which decays more gradually. And 
that the groundwater levels drops more quickly in Mayas Canal No. 1 levels drop 
below groundwater levels than the November peak where the groundwater levels remained 
higher than Canal No. 1 levels. 

The hydrologic monitoring station continues to collect data at Site 4 and - since the 
system operates on solar power - should continue with little or no maintenance until 
turned off. Recommendations for continued operation of this station are provided in 
Chapter 7.0. 

Basin Analysis. The following analysis of the drainage basin includes Sites 4 and 5 
downstream to the hydrostation at Site 4. In the Surface Water Sediment Report (HLA 
1998), this basin was referred to as Drainage Basin 5. The analysis is divided into 
two parts and analyzes the types and frequencies of storm events required to 
transport sediment (bedload) that may contain dioxin. The first part will present 
the hydraulic characteristics of the drainage basin and the theoretical storms 
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required to mobilize sediments (,"':"3Y through fine sand in size), and the second part 
will compare the theoret.ical stor.:, to the storm hydrographs obtained between November 
1998 and May 1999. While this analysis is specific to Drainage Basin 5, the 
information is correlative to Drainage Basin 1, which includes Site 8, based on 
similar area and hydraulic characteristics. 

The most important factors in deLermining the ability of surface water to scour and 
redeposit contaminated sediment are the peak flow and maximum velocity. For a 
drainage basin of this size (less than 200 acres), the peak flow can be determined 
using the rational equation (Maidmont, 1993). The rational equation is 

where 

Q is 
I is 
A is 
C is 

the 
the 
the 
the 

Q = CIA 

peak runoff rate (discussed here in cubic feet per second) 
average rainfall intensity (inches per hour) 
drainage area size (acres) 
runoff coefficient (unitless) 

The maximum velocity of the water in Canal No. 1 is related to flow rate (Q) by the 
following equation. 

V Q/A 
where 

V is the maximum velocity in feet per second and 
A is the cross section of the wetted area of the canal. 

The ability of the runoff to scour and transport sediment can be evaluated after the 
maximum velocity is determined. Given the fact that dioxin tends to be associated 
with finer grained particles, the following correlation table will show only fine 
sand and smaller particles. These values are taken from Hjulstrom's Diagram 
(Prothero, 1996). 

Particle Size 
Fine Sand 
Very Fine Sand 
Course Silt 
Fine Silt 
Clay 

Minimum Scour Velocity 
(feet per second) 

1.5 
2.5 
2.8 
5.0 
16.5 

Minimum Transport Velocity 
(feet per second) 

0.7 
0.7 
0.7 
0.7 
0.7 

This table clearly demonstrates that the velocity necessary to scour compacted clay 
size particles from the bedload is significantly higher than for fine sands. 
However, after the particles are mobilized, the velocity for continued transport is 
about the same. 

The following calculations were performed to determine how effectively storm events 
could scour and transport dioxin-contaminated sediment. The average intensity (I) 
given for the design flood in this area for a 25-year storm is 5.0 inches per hour, 
the acreage of the drainage area to the hydrostation is approximately 180 acres, and 
the composite runoff coefficient based on the land use types is 0.44. Multiplying 

GWJRRPT 
mlv.l00 

4-17 



these, the peak flow for a 25-year storm would be approximately 288 cubic feet per 
second at the hydrostation. 

Given a wetted cross-section area of approximately 85 square feet in the canal at 
peak flow (from the storm hydrographs), the velocity is approximately 3.4 feet per 
second. Surface water with this velocity easily scours and transports sands and 
silts. However, compacted fine silts and clays will not readily scour at this 
velocity, which may explain Lhe field observations (confirmed by sampling) of dioxin­
contaminated deposits that remain in place even following major storm events. 

The 25-year storm is not necessary to generate peak flows. Storms with shorter 
duration but equivalent intensities could generate similar peak flows and maximum 
veloci ties if the duration is longer than the time of concentration. The time of 
concentration is the theoretical time for a given drop of water to flow from the 
divide (top) of the drainage basin to the observation point. For this basin the time 
of concentration Tcis given as 

where 

L is the length of the channel from the divide to the observaLion 
point (feet) 

S = is the average channel slope (feet per foot) 

Given the low slope and 
approximately 36 minutes. 
than 36 minutes are capable 
intensity occurred several 
March 15 was such an event. 

relatively short length of the channel, the Tc is 
Therefore, intense storms that have a duration greater 
of generating peak flows in Canal No.1. Storms of this 

times during the monitoring period. The storm event on 

In summary, storm events capable of scouring and transporting dioxin-contaminat­
ed sediment occurred several times during the monitoring period and likely have 
occurred several times a year during the course of a normal year since 
introduction of HO and dioxin into the environment in the late 1960s. While 
these numbers are specific to Drainage Area 5, they are applicable to Drainage 
Area 1 (which includes Site 8), which covers a similar area and has similar land 
use characteristics. It appears that the maximum velocities calculated for this 
basin are not sufficient to scour the finest (clay and fine silt) fraction of 
the bedload once they are compacted or rootbound. This is fortunate, and may 
account for the numerous pockets of dioxin-contaminated sediment in Drainage 
Basin 1 that are associated with clay and silt-size particles. 

4.4 REFINED SCMS. Two components of a conceptual model are provided in this section 
- a three-dimensional schematic keyed to a narrative description for Sites 8, 4, 5, 
and 7. These conceptual models represent the sum of information currently known or 
understood about the sites. Note, the numbered text cues on Figures 4-5 through 4-8 
correspond to the numbered paragraphs below. 
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St.t 

II 

® 

SOURCES AND POTENTIAL RELEASE 

• DRUt.tS OF HERBICIDE ORANGE (1968-1977) (PRIt.tARY SOURCE) 
• DIOXIN CONTAINING SOIL, SEDIt.tENT, AND GROUNDWATER (SECONDARY SOURCE) 
• ASH PILES CONTAINING LOW LEVELS OF DIOXIN (TERTIARY SOURCE) 

CONTAt.tINANT t.tIGRATION PATHWAYS 

• EROSION AND t.tIGRATION OF DIOXIN CONTAINING SURFACE SOILS 
• t.tIGRATION OF DIOXIN-CONTAINING SEDIt.tENT THROUGH DITCH SYSTEt.t 

• • HERBICIDE ORANGE AND DIOXIN-SEEPING THROUGH SOIL INTO GROUNDWATER 
• t.tIGRATION OF DIOXIN THROUGH GROUNDWATER 
• WIND-BLOWN SOIL PARTICLES CONTAINING DIOXIN 

C:\OWG\HIA\02~6-26\CONCEPT 8\OIlF\990924 • t.tECHANICAL REt.tOVAL OF DIOXIN CONTAINING SEDIt.tENT, SOIL, AND ASH 

DELINEATION 

RECEPTORS (PHYSICAL AND BIOLOGICAL) 

• SOIL, ESPECIALLY ORGANIC RICH 
• SEDIt.tENT, ESPECIALLY IF ORGANIC RICH 
• BIOTA LIVING OR FEEDING AT SITE 8 OR IN 

AFFECTED DITCH SYSTEt.tS 

EXPLANATION 
MONITORING WELLS 

HERBICIDE ORANGE DRUMS 
(STORED FROt.t 1968 TO 1977) 

- SURFACE WATER FlOW DIRECTIONS 

----. GROUNDWATER FLOW DIRECTION 

~ GROUNDWATER LEVEL 

EJ 

® 

INORGANIC CLAY OF LOW TO 
t.tEDIUt.t PLASTICITY WITH VARYING 
At.tOUNTS OF SAND AND SILT 

FINE AND t.tEDIUt.t SAND WITH 
SOt.tE SILT 

AREA OF KNOWN GROUNDWATER 
CONTAt.tINATION 

BIOTA 

TEXT CUE 

NOTE: GENERALIZED SOIL PROFILE 
NOT TO SCALE 

FIGURE 4-5 

CONCEPTUAL MODEL 
SITE 8 

GROUNDWA TER MONITORING 
REPORT 

NAVAL CONSTRUCTION 
SA TALL/ON CENTER 
GULFPORT, MISSISSIPPI 
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AREA OF CHLORINATED 
CONTAWINA liON 

® -1. _ 

SOURCES AND POTENTIAL RELEASE 

* SOLID WASTE FRO~ BASE DU~PSTERS 
* LIQUID WASTES GENERATED ON BASE 

CANAL NO.1 

.1-

S~ 

- FUELS, OILS, SOLVENTS (~EK, TOLUENE, XYLENE), PAINTS, AND PAINT THINNERS 
* DRU~~ED LIQUID WASTES 

- ABOVE LISTED LIQUIDS 
- POTENTIALLY, DA~AGED HERBICIDE ORANGE DRU~S 

* HURRICANE CA~ILLE DEBRIS 

CONTA~INANT ~IGRATION PATHWAYS 

* POTENTIALLY CONTA~INATED GROUNDWATER FLOWING TO THE WEST-NORTHWEST 

1 

.1 

* SEEPS AT THE EDGE OF THE LANDFILL CARRYING POTENTIALLY CONTA~INATED FLUIDS INTO CANAL NO. 1 
* SURFACE WATER AND SEDI~ENT IN CANAL NO. 1 FLOWING NORTH, EXITING THE BASE AT OUTFALL 1 NORTH 

C:\OWG\HLA\02566-26\CONCEPT 4\OIlF\99092J 

S~ 

ESTI~ATED LI~ITS 
OF SITE 4 

RECEPTORS (PHYSICAL AND BIOLOGICAL) 

• SOIL AND GROUNDWATER AT SITE 4 
• SURFACE WATER AND SEDI~ENT IN CANAL NO. 1 
• SOIL THAT RECEIVES OVERFLOW FRO~ CANAL NO. 1 
* ORGANIS~S THAT LIVE OR FEED IN CANAL NO. 1 

EXPLANATION 
~ONITORING WELLS 

#" BURIED ~ETAL DEBRIS 

+ SEEPS FRO~ BANK OF CANAL NO. 1 

- SURFACE WATER FLOW DIRECTIONS 

----. GROUNDWATER FLOW DIRECTION 

I GROUNDWATER LEVEL 

V1L~'H7n 
Lj-;) 

INORGANIC CLAY OF LOW TO 
~EDIU~ PLASTICITY WITH VARYING 
A~OUNTS OF SAND AND SILT 

FINE AND ~EDIU~ SAND WITH 
SO~E SILT 

APPROXI~ATE EXTENT OF DISPOSAL CELLS 

6<1 BIOTA 

® TEXT CUE 

FIGURE 4-6 

CONCEPTUAL MODEL 
SITE 4 

GROUNDWA TER MONITORING 
REPORT 

NAVAL CONSTRUCTION 
SA TALLION CENTER 
GULFPORT, MISSISSIPPI 
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ESTI ... ATED AREA OF DIOXIN 
AND BENZENE CONTA ... INATION 

S ... 

SOURCES AND POTENTIAL RELEASE 

• SO"'E BASE SOLID WASTE, 12 LBS. OF POWDERED DDT 

-I 

• LIQUID WASTES (DRU ...... ED AND UNDRU ...... ED) 
- FUELS, OILS, SOLVENTS ("'EK, TOLUENE, XYLENE), PAINTS. AND PAINT THINNERS 
- 50 TO 100 55-GALLON DRU ... S OF DDT 
- REPORTEDLY 55-GALLON DRU ... S OF HERBICIDE ORANGE 

CONTA ... ,NANT ... ,GRATION PATHWAYS 

• POTENTIALLY CONTAMINATED GROUNDWATER FLOWING TO THE WEST-SOUTHWEST 
• SEEPS AT THE EDGE OF THE LANDFILL FLOWING INTO CANAL NO. 1 
• SURFACE WATER AND SEDI ... ENT IN DITCHES FLOWING NORTH INTO CANAL NO. 1 

C:\OWG\HIA\02566-26\CONCEPT 5\OMF\99092J 

6 

S'" 

ESTI ... ATED LI ... ITS 
OF SITE 5 

RECEPTORS (PHYSICAL AND BIOLOGICAL) 

• SOIL AND GROUNDWATER AT SITE 4 
• SURFACE WATER AND SEDIMENT IN DITCHES LEADING AWAY FROM SITE 
• ORGANIS ... S THAT LIVE OR FEED IN THE DITCHES 

EXPLANATION 
... ONITORING WELLS 

HERBICIDE ORANGE DRU ... S 
(STORED FROM 1968 TO 1977) 

",-.....~ ASH PILES 

- SURFACE WATER FLOW DIRECTIONS 

---.... GROUNDWATER FLOW DIRECTION 

I GROUNDWATER LEVEL 

INORGANIC CLAY OF LOW TO 
... EDIU ... PLASTICITY WITH VARYING 
A ... OUNTS OF SAND AND SILT 

FINE AND ... EDIUM SAND WITH 
SO ... E SILT 

AREA OF KNOWN GROUNDWATER 
CONTAMINATION 

BIOTA 

® TEXT CUE 

NOTE: GENERALIZED SOIL PROFILE 
NOT TO SCALE 

FIGURE 4-7 

CONCEPTUAL MODEL 
SITE 5 

GROUNDWA TER MONITORING 
REPORT 

NAVAL CONSTRUCTION 
BATAlLiON CENTER 
GULFPORT. MISSISSIPPI 
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OUTFALL 3 NORTH 

SOURCES 

• SAMPLE RESULTS IN GPT-7-1 INDICATES THAT 
HERBICIDE ORANGE MAY BE A SOURCE 

CONTAMINANT MIGRATION pATHWAYS 

• GROUNDWATER MIGRATION 
• SEEPS GROM GROUNDWATER INTO DITCHES 

RECEPTORS 

• SOIL (ESPECIALLY IF ORGANIC RICH) 
• SEDIMENT (ESPECIALLY IF ORGANIC RICH) 
• BIOTA LIVING OR FEEDING IN DITCHES 

ESTIMATED 
LIMITS OF SITE 7 

I 
I 
I 

EXPLANATION 
.k MONITORING WELLS 

- SURFACE WATER FLOW DIRECTIONS 

III$~III 

INORGANIC CLAY OF LOW TO 
MEDIUM PLASTICITY WITH VARYING 
AMOUNTS OF SAND AND SILT 

FINE AND MEDIUM SAND WITH 
SOME SILT 

BIOTA 

TEXT CUE 

NOTE: GENERALIZED SOIL PROFILE 
NOT TO SCALE 

FIGURE 4-8 

CONCEPTUAL MODEL 
sm: 7 

GROUNDWA TER MONITORING 
REPORT 

NAVAL CONSTRUCTION 
SA TALLION CENTER 
GULFPORT, MISSISSIPPI 
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Site 8, Former HO Storage Area. Figure 4-5 is a schematic view provided :..) support 
the conceptual moo·.;:l for Site 8. The numbered '(e~:t items that appear on '(hat figur,= 
are expanded upon in this accompanying site conceptual model '(ext page. 

1. HO was stored in 55-gallon drums on Areas A, S, and C from 1968 to 1977. The 
drums were stacked on their sides, and spills were a common occurrence. The 
herbicide in the drums was mixed with diesel fuel (Arienti and others, 1988), 
which aided application. Dioxin, particularly TCDD, occurs as a contaminant 
when 2,4,5-T (one of the components of HO) is manufactured. 

2. 

3. 

4. 

5. 

When spills occurred, HO seeps into the sandy soil. No attempts were 
made to contain or remove spilled material. Since diesel fuel is a 
solvent for dioxin, dioxin molecules migrated down through the 
unsaturated soil zone. However, the levels of dioxin contamination in the 
surface soil were investigated prior to the excavation and incineration 
and were shown to decrease with increasing depth. The highest levels of 
dioxin contamination at Site 8 was 1,000 ppb. That sample was collected from 
the stabilized surface soil layer during the early delineation activities in 
1986 (EG&G, 1988). 

Although dioxin levels have been shown to 
dioxin-contaminated groundwater was discovered at 
detected dioxin TEQ sample result was 60 ppq (ABS-ES, 

Although dioxin levels have been shown to 
dioxin-contaminated groundwater was discovered at 
detected dioxin TEQ sample result was 60 ppq (ABS-ES, 

Although dioxin levels have been shown to 
dioxin-contaminated groundwater was discovered at 
detected dioxin TEQ sample result was 60 ppq (ABS-ES, 

decrease 
Site 8. 

1995e) . 

decrease 
Site 8. 

1995e) . 

decrease 
Site 8. 

1995e) . 

with 
The 

with 
The 

with 
The 

depth, 
highest 

depth, 
highest 

depth, 
highest 

6. During Phases 1 and 2, groundwater samples were collected from locations that 
completely encircled Site 8. Permanent monitoring wells were installed to 
monitor the line of delineation established during this program. 

7. Erosion and transportation of dioxin-contaminated soil and sediment has been 
observed through Outfalls 1, 3, and 4 north. The highest dioxin sample 
results have been obtained from organic-rich sediment in the lower energy 
environments in the ditch system that flows off of Site 8. The highest dioxin 
TEQ from sediment is 150 ppt at Outfall 3 

8. Dioxin-contaminated soils above 1 ppb at Site 8 were removed and incinerated 
in 1987 and 1988. The resulting ash was piled on Site 8, Area A. 
Confirmation sampling indicated that the cleanup goal of 1 ppb was reached. 
The regulatory standards for dioxin-contaminated soil were made more stringent 
in 1989. 

9. Clay-bearing Zone -- The top of a clay-bearing zone was encountered at 30 to 
40 feet bls, and the zone appears to dip slightly to the south . 
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Jite 4, Golf Course Landfill. Figure ~-6 is schematic view provided to support the 
conce~tual model for Site 4. The numbered text items that appear on that figure are 
expanded upon in this accompanying site conceptual model text page. 

1. Figure 4-6 shows the locations and orientations of the magnetic anomalies 
resulting from a geophysical survey conducted in 1995. An E-31® was used to 
identify shallow buried metals and conductive soils. The EM-34 was used to 
identify conductive zones below 20 feet, and an EM-61 was used to identify 
buried metal debris. The outlines shown on this figure are a combination of 
all of the identification techniques and should roughly depict the original 
disposal areas that contained metal debris (including 55-gallon drums). 
Obviously, many of these anomalies, which may correspond to buried cells, lie 
directly under the golf course. 

2. Virtually all liquid and solid wastes generated on base from 1966 to 1972 were 
disposed of in the landfill. This time period coincides with the storage of 
HO on base and Hurricane Camille. There have been reports that drums damaged 
in Hurricane Camille were disposed of in this landfill. 

3. Liquid wastes known to be disposed of in this landfill include fuels, oils, 
solvents (methyl ethyl ketone [MEK] , toluene, and xylene), paints, and paint 
thinners. Many of these liquids, especially the solvents, will mobilize 
dioxin in the groundwater. 

4. 

5. 

Three monitoring wells were installed during the Initial Assessment Study 
(ABB-ES, 1987). Unfortunately, the two wells intended for downgradient 
locations are actually in cross-gradient positions. 

Well GPT-4-3 is located within the boundary of the landfill. Groundwater 
samples from this monitoring well resulted in detections of pesticides, PCBs, 
herbicides, and dioxin (34 ppq TEQ) (ABB-ES, 1995e). 

5. Groundwater flow direction at this site is west and northwest towards Canal 
No.1. The locations of the new monitoring are shown in relation to the major 
disposal cells. 

6. The approximate location of the chlorinated solvent plume is shown. 

7. Seeps from the east bank (landfill side) of Canal No. 1 are evident during 
most of the year, although they only discharge during periods of elevated 
groundwater levels. These seeps can be of varying colors, and they produce a 
noticeable sheen on the water where they empty into Canal No.1. Neither the 
seeps or surface water in the vicinity has been sampled. 

8. Groundwater depths are up to 10 feet bls at this site. The increased depth to 
water is the result of landfill and cover material. 

9. Clay-bearing Zone -- The top of a sandy/silty clay-bearing zone, which appears 
to dip slightly to the south, was encountered at 20 to 26 feet bls. 
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S-i te 5, Former Landfill, Heavy Equipment Training Area Landfill. 

cGrlceptual model for Site 5. The numbered text items that appear 
expanded upon in this accompanying site conceptual model text page. 

Figure 4-7 is the 
on t:-,at figure are 

1. Figure 4-7 shows the locations and orientations of the magnetic anomalies 
resulting from a geophysical survey conducted in 1995. An EM-31 was used to 
identify buried metals and conductive soils. The EM-34 was used to identify 
conductive zones below 20 feet, and an EM-6l was used to identify buried metal 
debris. The outlines shown on this figure are a combination of all of the 
techniques and should roughly depict the original disposal areas that 
contained metal debris (including 55-gallon drums). While the shapes and 
sizes of the individual cells and magnetic anomalies vary, either analytical 
data or direct observation (trenching) is required to accurately determine 
which cell(s) contain the 55-gallon drums of DDT. 

2. Reports indicate that drums of DDT and other liquid wastes were disposed of in 
this landfill. The operation of this landfill coincided with the storage of 
HO at Site 8. 

3. The solid wastes disposed of in this landfill include some of the solid 
dumpster waste and 12 pounds of powder DDT. Liquid wastes included 50 to 100 
55-gallon drums of liquid DDT, fuels, oils, solvents (MEK, toluene, and 
xylene), paints, and paint thinners. 

4. Three existing monitoring wells were installed around Site 5, although only 
one is downgradient of the disposal cells within the landfill. Seven of the 
eight additional monitoring wells installed during Phase 2 are located 
downgradient of major disposal cells. Additional wells were added during this 
program. 

5. The area with elevated benzene and dioxin levels is outlined as shown on 
Figure 4-7. 

6. Drainage ditches run along the side the landfill on the south and west. The 
flow directions are to the west and north, where the ditch eventually drains 
into Canal No.1. A sediment sample collected in the ditch that drains off 
Site 5 contained TCDD and had a TEQ of 74. While this result does not confirm 
disposal of HO in Site 5, it does indicate that this potential source and 
contaminant migration pathway needs to be addressed. 

7. Seeps have been observed emanating from the north (landfill) side of the 
drainage ditch that runs along the south side of Site 5. These seeps have a 
visible sheen, although to date, no samples have been collected for analysis. 

8. Like Site 4, the groundwater is a little deeper than the surrounding area due 
to several feet of landfill cover. Reportedly, the cover material is a fine 
to medium sand with little silt. Therefore, the cover does not prevent 
infiltration or seepage into the landfill. 

9. Clay-bearing Zone -- The top a silty/sandy clay-bearing zone was encountered 
at 26 to 36 feet bls. 
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Site 7, Construction Debris Landfill. ,Figure 4-8 is the conceptual model for Site 7. 
The numbered text items that appear on Figure 4-8 are expanded upon in this 
accompanying site conceptual model text page. 

1. The initial geophysical assessment at Site 7 concentrated on locating the 
boundaries of the site only. Therefore, the individual disposal cells are not 
known at this time. One interesting note to the geophysical study was that it 
showed that Sites 2 and 7 commingle' along the southern boundary of Site 7. 
However, Site 2 was closed nearly 20 years before operations at Site 7 began. 

2. The reported disposal 
construction activities. 
this site. 

practices at Site 7 include rubble disposal from 
No chemical wastes were reportedly disposed of at 

3. Two wells now exist near the boundaries of Site 7. The older (GPT-02-01) 
along the northern boundary of the site contained low levels of dioxin and 
TCDD (less than 5 ppq) in a sample collected in 1995. The monitoring well 
installed and sampled during Phase 2 (GPT-07-01) produced 51.6 ppq including 
an estimated 25 ppq of TCDD. Groundwater potential across Site 7 is nearly 
flat. 

4. A ditch bounds Site 7 on the east and north. This ditch, which drains much of 
the runoff from Site 8, contains dioxin-contaminated sediment up to nearly 200 
ppt. 

5. Clay-bearing strata may be discontinuous. The top of the silty/sandy clay­
bearing zone was encountered at 17 feet bls. The clayey zone is shallowest at 
this site because it is further north, and the clay-bearing zone appears to 
dip slightly to the south. 

6. Until further evidence is available for the presence of TCDD, no individual 
potential source for the dioxins at Site 7 will be assumed. 
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5.0 DATA VALIDATION 

This chapter surmnarizes the analytical program for groundwater samples collected 
during the Phase 1 and Phase 2 Groundwater Monitoring Investigation activities at 
NCBC Gulfport, Mississippi. 

5.1 CHEMICAL ANALYSES. Sampling activities during Phase 1 and Phase 2 included the 
collection of groundwater samples. All environmental samples and associated quality 
control (QC) samples (including source blanks, rinsate blanks, field duplicates, and 
matrix spike/matrix spike duplicate samples) were collected in accordance with the 
procedures outlined in the Groundwater Monitoring Plan (ABB-ES, 1997d). 

Samples that were collected for VOC analysis, SVOC analysis, and pesticide/PCBs 
analysis were analyzed in conformance with CLP protocols (USEPA, 1990, 1991a, 
and 1991b). These samples were validated according to NEESA (1988) Level D 
Data Quality Objectives (DQOs). In accordance with Level D DQOs, the USEPA 
National Functional Guidelines for Organic Data Review (USEPA, 1991c) and USEPA 
Draft Pesticide/Aroclor Data Review Guidelines (USEPA, 1991d) were used to 
validate the laboratory data. Samples that were collected for dioxin/furan and 
herbicides analysis were analyzed according to SW-846 Methodology (USEPA, 1986) 
and validated to NEESA Level D DQOs. Level D data validation was perform by 
evaluating conformance to QC criteria established for each analytical method in 
conjunction with the USEPA National Functional Guidelines for Organic Data 
Review (USEPA, 1991c), where applicable. 

Analytical data collected during this investigation was generated by two different 
laboratories. Groundwater samples submitted for VOCs, SVOCs, pesticides/PCBs, and 
herbicide analyses were analyzed by Quanterra, Inc. in North Canton, Ohio. The 
groundwater samples submitted for dioxin/furan analyses were analyzed by Maxxam 
Analytics, Inc. located in Ontario, Canada. 

Tables 5-1 and Table 5-2 lists the samples collected and analyses performed during 
Phase 1 and Phase 2 of the Groundwater Investigation. 

5.2 DATA QUALITY ASSESSMENT SUMMARY. The data quality assessment of the analytical 
data generated during Phase 1 and Phase 2 of the groundwater investigation was 
performed by Environmental Data Services, Inc. and Heartland Environmental Services, 
Inc. All analyses, excluding dioxin/furan, were validated by Environmental Data 
Services, Inc. The dioxin/furan data was validated by Heartland Environmental 
Services, Inc. 

During the data review and validation, data quality indicators were evaluated for all 
data generated during the investigations. Precision, accuracy, representativeness, 
comparability, and completeness (PARCC) were assessed to determine data usability. 
Listed below are the definitions of the data quality indicators . 
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Analyses 

Full Suite includes: 

OioxinfFurans (Method 8290) 

VOCs (CLP) 

SVOCs(CLP) 

PesticidelPCBs (CLP) 

Chlorinated herbicides (8150b) 

OioxinfFurans (Method 8290) 

VOCs (CLP) 

Notes: 10 = identification. 

I 
I 

Table 5-1 

Phase 1 Samples 

Groundwater Monitoring Report 
Naval Construction Battalion Center 

Gulfport, Mississippi 

Sample IDs 

Site 4 I Site 5 I Site 8 

R4001G1P1, R4002G1P1. R5001G1P1. R5001G101, R8003G1P1, R8008G1P1, 
R4003G1P1, R4003G101. R5002G1P1, R5003G1Pl. R8009G1P1, R8010G1P1, 
R4004G1P1, R4005G1P1, R5004G1P1, R5005G1Pl, R8020G1P1 
R4006G1Pl, R4007G1P1. R5006G1P1, R5007G1P1, 
R4008G1Pl, R4009G1P1, RSO08G1P1. R5009G1P1, 
R40l0G1 Pl, R4011G1P1, R5010G1 P1, R5011G1P1, 
R4012G1P1, R4013G1P1, R5012G1P1. R5013G1P1, 
R4014G1P1 R5014G1P1, R5015G1P1, 

R4002G101 , R4015G1P1 

R5015GlOl, R50l6G1P1, 
R5017G1P1 

RBOO1G1P1, R8002G1P1. 
R8004G 1 P1. RB004G 101. 
R8005G1P1, RB006G1P1. 
RBOO7G1Pl, R80llG1Pl, 
R8012G1Pl, R8013G1Pl, 
R8014G1 Pl, R80l4GlOl, 
R80l5G1P1, R80l6G1P1, 
R8017G1P1, R8018G1P1, 
R8019G1P1, R8021G1P1, 
R8022G1P1, R8023G1P1 • 
R8024G1P1 

VOC :: volatile organic compound. 
CLP = Contract Laboratory Program. 
SVOC = semivolatile organic compound. 
PesticidelPCBs = pesticides and polychlorinated biphenyls. 
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Table 5-2 

Phase 2 Samples 

Groundwater Monitoring Report 
Naval Construction Battalion Center 

Gulfport, Mississippi 

Analyses I Well IDs I 
Full Suite includes: GPT-01-04 

DioxinlFurans (Method 8290) GPT-01-05 

VOCs(CLP) GPT-02-04 

SVOCs (CLP) GPT-03-06 

PesticidelPCBs (CLP) GPT-03-06 

Chlorinated herbicides (8150b) GPT-03-07 

GPT-04-10 

GPT-04-11 

GPT-04-12 

GPT-04-13 

GPT-04-14 

GPT-04-15 

GPT-04-09 

GPT-04-09 

GPT-05-10 

GPT-05-11 

GPT-05-12 

GPT-05-13 

GPT-05-14 

GPT-05-07 

GPT-05-07 

GPT-05-08 

GPT-05-09 
GPT-07-01 

GPT-08-10 

GPT-08-11 

GPT-08-12 

GPT-08-13 

GPT-08-14 

GPT-08-05 

GPT-08-05 

GPT-08-06 

GPT-08-07 

GPT-08-08 

GPT-08-09 
Notes: 10 - identification. 

CLP = Contract Laboratory Program. 
VOC = volatile organic compound. 
SVOC = semivolatile organic compound. 
PesticidelPCBs = pesticides and polychlorinated biphenyls . 
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Sample IDs 

GPT14G1P1 

GPT15G1P1 

GPT24G1P1 

GPT36G1D1 

GPT36G1P1 

GPT37G1P1 

GPT410G1P1 

GPT411G1P1 

GPT412G1P1 

GPT413G1P1 

GPT414G1P1 

GPT415G1P1 

GPT49G1D1 

GPT49G1P1 

GPT510G1P1 

GPT511G1P1 

GPT512G1P1 

GPT513G1P1 

GPT514G1P1 

GPT57G1D1 

GPT57G1P1 

GPT58G1P1 

GPT59G1P1 

GPT71G1P1 

GPT810G1P1 

GPT811G1P1 

GPT812G1P1 

GPT813G1P1 

GPT814G1P1 

GPT85G1D1 

GPT85G1P1 

GPT86G1P1 

GPT87G1P1 

GPT88G1P1 

GPT89G1P1 



Precision. Precision measures the ability to reproduce a value under certain 
conditions. It is a quantitative measurement based on the differences between two 
values. Precision was evaluated using the relative percent difference (RPD) of 
matrix spike and matrix spike duplicate sample pairs, laboratory duplicate pairs, and 
field duplicate pairs. 

Accuracy. Accuracy measurements identify any bias in a gi ven measurement system 
(i.e., laboratory conditions, environmental matrix, and sampling conditions). The 
laboratory, sampling, and media effects on accuracy were assessed by reviewing 
instrument calibration results, the percent recoveries of spiked analytes for matrix 
spike/matrix spike duplicate pairs, laboratory control spikes, surrogate recoveries 
and by evaluating contamination in field and laboratory blank samples. 

Representativeness. Representativeness refers to the extent to which a measurement 
accurately and precisely represents a given population within the accepted variation 
of laboratory and sampling measurements. Representati veness was evaluated using 
field blanks, trip blanks, and equipment rinsate blanks, method blanks, and 
conformance with requirements for analytical methods, such as extraction and analysis 
holding times. 

Completeness. Completeness refers 
obtained through data validation. 

to the percentage of useable, valid values 
Completeness was determined by the number of 

analytical results that are considered acceptable after review of QC parameters. 

Comparabili5Y. Comparability reflects the confidence with which one data set can be 
compared with other measurements and the expression of results consistent with other 
organizations reporting similar data. Comparability for this investigation was 
accomplished through the use of standard, USEPA-approved techniques and procedures 
for sample collection, handling, analysis, validation, and reporting. 

Based on the data quality reviews and assessment of the PARCC of the data sets, data 
qualifiers were added to the results to indicate limitations to the usability of the 
results. The following qualifiers were used to annotate data: 

U - Indicates the compound was analyzed for, but not detected or found at a 
concentration less than five times the associated blank concentration. 
The associated value shown for the parameter is the sample-specific 
quantitation limit. 

J - Estimated value. One or more QC parameters were outside control limits, 
or the value is estimated because the reported concentrations is less 
than the method quantitation limit. 

UJ - Undetected and Estimated. The compound or analyte was analyzed for, but 
not detected, and the quanti tat ion limit value was considered estimated 
because one or more QC parameters were outside the method QC limits. 

R - Unusable Data. 
limits. 

One or more QC parameters grossly exceeded control 

5-4 

• 

• 

• 



• 

• 

• 

The data tables presented in Appendix A for samples collected during the Phase 1 and 
Phase 2 Groundwater Monitoring Investigation contain validation qualifiers applied to 
the data in accordance with the USEPA National FUnctional Guidelines for Organic Data 
Review (USEPA, 1991c). Detailed PARCC reports for Phase 1 and Phase 2 of the 
investigation were submitted by the validating parties and are presented in Appendix 
C . 
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All three 
completed. 

6.0 CONCLUSIONS 

of the primary objectives stated in Chapter 1.0 were successfully 
The following paragraphs review each objective and describe how each 

objective was accomplished. 

The first objective - to assess the extent of groundwater contamination related 
to the storage and handling of HO at Sites 4, 5, and 8 - was completed in two 
phases. These sites were selected as the focus of the groundwater 
investigation based on site histories, previous investigations, and the SCMs 
developed in the Groundwater Investigation Workplan (ABB-ES, 1997d). The 
results confirm dioxin levels in the groundwater at Site 8. The levels did not 
exceed USEPA MCLs, but the presence of TCDD in groundwater samples was an 
indicator of past HO storage handling or disposal activities and indicates that 
HO is the likely source. The effort to delineate dioxin in the groundwater on 
and near Site 8 was successful. 

The direct-push samples and permanent monitoring wells encircling Site 8 
confirm that dioxin contamination in the groundwater does not extend more than 
100 feet laterally from the currently established site boundaries (see Figure 
4-8). The vertical extent of dioxin contamination, as demonstrated in previous 
investigations and Phase 2 intermediate depth monitoring wells, appears to be 
restricted to less than 20 feet below the ground surface . 

The investigation did not produce results that would suggest that HO was handled or 
disposed of in significant volumes at either Site 4 or Site 5. Neither phase, 
including a total of 45 groundwater samples from these sites, produced dioxin results 
with TCDD or PeCDD. The lack of these congeners strongly supports the exclusion of 
HO as potential source. 

Samples from Sites 4 and 5 did produce significant results for other organic 
compounds. A chlorinated solvent plume was confirmed and characterized at Site 
4. Levels of vinyl chloride, 1,2-DCE, TCE, and 1,1, 2-TCA were above action 
levels and will require further delineation and will be discussed in Chapter 
7.0. At Site 5, dioxin (without TCDD or PeCDD) and benzene levels in the 
southwestern part of the site were above action levels and will require 
additional focused delineation. 

The second objective of this study was to evaluate groundwater flow based on (1) 
development of an understanding of the potentiometric surface and (2) an assessment 
of the interaction between surface water and shallow groundwater. Also, generation 
of a basewide potentiometric surface map was necessary to accurately place 
downgradient monitoring wells at Sites 1, 2, 3, and 7, as well as to aid in the 
placement of Phase 2 characterization wells at Sites 4, 5, and 8. 

By installing a network of piezometers across the base and measuring their water 
levels, analysis of the potentiometric surface map produced several significant new 
findings. First, localized groundwater flow at the base appears to be closely 
related to the mapped surface soil units. For the western ha'lf of the base, which 
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includes most of the sites discussed in this report, groundwater flow is to the 
northwest. Low gradient conditions exist at Sites 2, 3, and 7. 

The groundwater flow divide located at Site 8 is associated with some of the steepest 
gradients on the base. However, the insoluble nature of dioxin, and the lack of 
potential solvents at Site 8, should minimize migration of dioxin contamination. 

The hydrologic monitoring station installed at Site 4 was designed to support 
assessment of the interaction between surface water and groundwater along Canal No. 
1. This relationship is important because large volumes of wastes were disposed of 
near the canal at Site 4 and Site 5, and the degree that groundwater could discharge 
into the canal could significantly impact the recommendations of this report and 
potentially future remedial options. 

The results of the hydrologic study determined that there is a significant 
interaction between surface water and groundwater. In both long- and short-term 
analyses, the water levels in the canal and adjacent groundwater moved in tandem with 
one another, mimicking response with only short (less than 0.5 hour) delays in 
hydraulic head response for groundwater. The 6-month analysis shows that groundwater 
from Site 4 is at a higher elevation than the surface water in Canal No.1, which 
indicates that some of the groundwater is discharging into the canal during a signi­
ficant part of the year. 

The analysis of shorter term data near large (greater than 2 inches) precipitation 
events, indicate that the canal may periodically function as a losing stream 
discharging water into the groundwater, as bank storage. This apparently occurs only 
during short intervals, as indicated by the limited duration of the monitoring 
period. 

The significance of these findings is that shallow (above the bottom of the canal) 
contamination at Sites 4 and 5 could be discharging into Canal No. 1 repeatedly 
during the year. It should be noted that the chlorinated sol vent contamination at 
Site 4 was detected from a well that was screened below the level of the canal. 

The third objective was to install downgradient permanent monitoring wells at Sites 
1, 2, 3, and 7. These wells were installed during Phase 2 activities at locations 
determined by use of the potentiometric surface map. Sample results from Sites 1, 2, 
and 3 demonstrated that no significant levels of contamination appear to be migrating 
from these sites. Additional monitoring activities for these sites will be discussed 
in Chapter 7.0. 

However, at Site 7 the dioxin results at GPT-07-0l were well above MCLs, and TeDD was 
reported at approximately 25 ppq. If confirmed, the TCDD congener may indicate HO 
handling or disposal at this site. Before that determination can be made, several 
steps need to be taken, including the resampling of this well. Recommendations for 
Site 7 are discussed in Chapter 7.0. 

While not part of this program, the seep sampling conducted by MK (1999) has yielded 
results at low levels (near nondetectable/PQLs). These results more likely represent 
the effectiveness of activated charcoal to filter out dioxins than the groundwater 
conditions, but they are significant in the context of future remedial options. 
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7.0 RECOMMENDATIONS 

The Groundwater Monitoring Workplan addressed the collection of environmental data, 
its evaluation, and the generation of two documents: the groundwater monitoring 
report and the continued monitoring work plan. The recommendations in this report 
are general in nature; specifics relative to these general recommendations will be 
provided in the continued monitoring work plan. These specific recommendations will 
include selection of monitoring wells for periodic sampling, monitoring parameters, 
and timeframes for analyses. 

At Site 8, no additional installation of monitoring wells is necessary. Both the 
horizontal and vertical extent of contamination has been defined. At Sites 1, 2, and 
3, no additional study within the boundary of the sites is necessary until the 
Remedial Investigation and Feasibility Study is initiated. The specifics of future 
monitoring at Sites 1, 2, 3, and 8 will be contained within the continued monitoring 
work plan. 

Additional delineation activities should be planned for Sites 4 and 5 to define the 
extent of the chlorinated solvent plume at Site 4 and the elevated levels of dioxin 
(of non-HO origin) in the southwestern part of Site 5 near family housing. The 
levels of these contaminants are above MCLs and are located near Canal No.1. The 
delineation could be performed using a OPT groundwater sampling methodology and may 
require the installation of two or three additional wells to validate the proposed 
OPT sampling program findings. These delineation activities should include the 
collection of VOC analytes, natural attenuation parameters, and the development of a 
model of the chlorinated solvent plume at Site 4. Such data will support the use of 
the USEPA's Monitored Natural Attenuation Screening Model that is designed to address 
the timeframe and applicability of natural attenuation. These data may also be used 
to evaluate other biologically enhanced remediation techniques for the plume, if 
necessary. 

Based on the proximity of the family housing area and Canal No. 1 to the 
contamination (above MCLs) associated with Site 5, additional study at the 
southwestern extent of the site is recommended. A limited OPT groundwater sampling 
program, followed by the installation of two or three monitoring wells to validate 
findings, should complete delineation activities at this site. Also, the hydrologic 
monitoring station, currently at Site 4, should be moved and installed at Site 5. 
The installation of the station at Site 5 will be used to evaluate the potential for 
the dioxin and benzene contaminated groundwater entering Canal No. 1 or the drainage 
di tch along the southside of the site. This information may be used to support 
prioritization and scheduling of mitigation activities for these compounds. 

At Site 7, GPT-07-01 should be resampled as soon as possible to confirm the levels of 
TCOO reported in Phase 2. If TCOO and total dioxin levels are confirmed above MCLs, 
a detailed geophysical study of Site 7 and the northern part of Site 2 (the two sites 
overlap/commingle) to evaluate the size, location, and orientation of disposal 
cells/subsurface anomalies. Activities designed to assess the limit and source of 
the dioxins in monitoring well GPT-07-01 may then require implementation, if 
necessary. 
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Outside of general recommendations for Sites 4, 5, and 7, periodic monitoring details 
will be provided in the continued monitoring work plan. 

Also, seep samples collected at Site 4 (two rounds) have confirmed that the organic 
carbon bed has contained the low level dioxin contamination before it enters Canal 
No.1. Seep sampling should be discontinued. Groundwater samples should be 
periodically collected from wells adjacent to the seep to monitor the groundwater 
conditions. 
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DIRECT PUSH DATA 



TableA·1 

• Direct Push Parameters and Analyses 

Sample Sample Volume 
Parameters 

Analytical 
Number Date Depth 

(l) Parameters (ft) I Condo 
J 

TUrb. I DO I Temp. pH 
(!JSIcm) (ntu) (mg/L) ("e) 

Site 4 Direct Push 
R4001 10121/98 28 3.5 5.81 0.140 >999 1.39 28.1 FS 

6.25 5.82 0.135 >999 1.76 25.6 
9.25 5.79 0.131 655 2.15 25.2 

R4002 10121198 18 4.5 5.73 0.495 >999 0.61 23.8 
7.5 6.01 0.490 >999 0.59 24.3 
11.0 6.19 0.496 >999 1.00 24.3 
13.5 6.30 0.501 879 1.33 24.3 
17.0 6.39 0.508 824 1.35 24.5 

R4003 10/26/8 20 3.6 6.22 0.753 >999 1.43 25.7 FS 
6.6 6.14 0.754 >999 0.84 25.0 
9.0 6.18 0.755 820 1.50 24.7 
10.8 6.04 0.752 669 1.58 24.6 
13.2 5.99 0.747 424 1.57 24.5 
16.2 5.94 0.743 272 1.52 24.5 

R4004 10/26198 20 2.4 5.12 0.363 >999 0.44 25.9 FS 
4.8 5.04 0.355 905 0.80 25.2 
8.4 4.96 0.353 609 0.90 25.0 
10.8 4.88 0.353 608 0.91 24.7 
13.2 4.78 0.352 504 0.90 24.4 
16.2 4.53 0.350 310 1.01 24.4 
18.6 4.50 0.348 228 1.22 24.4 

• R400S 10/25198 20 2.5 5.47 0.233 >999 0.43 25.6 FS 
5.0 5.21 0.221 753 0.56 24.6 
7.5 5.08 0.217 510 0.76 24.4 
10.0 5.01 0.213 343 0.92 24.3 
12.5 4.98 0.212 255 1.02 24.3 
14.0 5.00 0.213 234 0.92 24.2 

R4006 10125198 20 3.0 6.21 1.40 657 1.02 23.6 FS 
5.4 6.28 1.39 430 1.20 23.8 
7.8 6.29 1.39 375 1.21 23.9 
10.2 6.29 1.38 392 1.01 24.0 
12.6 6.29 1.39 300 1.19 23.9 
15.6 6.32 1.39 268 1.21 23.8 

R4007 10/23198 16 4.0 6.23 1.85 199 1.13 23.8 FS 
8.0 6.22 1.86 199 0.59 24.3 
12.0 6.25 1.88 75 0.69 24.2 
16.0 6.26 1.89 68 0.98 24.5 

R4008 10/23198 20 3.6 6.57 1.71 >999 0.82 23.5 FS 
6.4 6.57 1.70 920 0.74 23.2 
8.4 6.59 1.69 494 1.84 23.4 
11.2 6.84 1.67 305 23.2 

R4009 10/22198 18 2.0 6.59 0.179 >999 0.04 21.7 FS 
6.5 5.78 0.126 >999 0.46 22.2 
14.0 5.70 0.122 >999 1.59 22.6 
16.0 5.62 0.110 >999 1.42 22.7 

R4010 10122198 16 2.0 6.01 0.773 >999 0.03 22.4 FS 
4.0 5.91 0.779 >999 0.04 22.5 
6.0 5.88 0.778 >999 0.06 21.9 

10.0 5.72 0.787 785 0.31 21.7 

• 13.5 5.91 0.776 570 0.56 21.6 
15.5 6.01 0.778 560 0.58 22.0 

See notes at end of table. 



Sample 
Sample 

Volume 
Parameters 

Analytical 
Date Depth Number 

(ft) (L) 

I Condo I Turb. I DO I Temp. 
Parameters 

pH (IJ.S/cm) (ntu) (mg/L) (0C) 

• 
R4011 10/25/98 14 6.0 5.69 0.515 650 1.34 25.3 FS 

12.0 5.66 0.515 525 1.05 24.8 
16.0 5.61 0.510 402 1.13 24.5 
21.0 5.45 0.511 321 1.21 24.5 
24.0 5.37 0.510 256 1.20 24.4 
28.0 5.34 0.512 245 1.21 24.4 

R4012 10/23198 17 6.0 5.92 0.496 659 1.12 22.7 FS 
10.0 5.80 0.507 310 1.00 23.1 
13.0 5.86 0.517 164 1.07 23.3 
16.0 5.98 0.525 64 1.29 23.4 
20.0 6.01 0.531 44 1.27 23.1 

R4013 10126198 20 12.6 5.65 0.326 686 1.21 23.2 FS 
16.1 5.56 0.321 649 0.99 23.1 
19.6 5.53 0.320 527 0.90 23.0 
23.1 5.56 0.318 502 0.89 23.0 
26.6 5.67 0.317 430 1.63 23.0 

R4014 10127198 24 3.2 6.35 1.69 >999 0.00 23.2 FS 
7.2 6.41 1.69 700 0.17 23.2 
10.4 6.50 1.69 368 0.60 23.5 
12.8 6.54 1.68 62 0.88 23.S 
17.6 6.57 1.68 5 0.98 23.5 

R4015 10126198 VOC 

S~~ 5 l2irec! Push SamRles 
R5001 101OS198 NO FS 

R5002 10/OS198 NO FS • R5003 101OS198 ND FS 

R5004 101B/98 8 1.0 4.43 0.118 918 0.01 25.0 FS 
3.0 4.32 0.083 >999 1.40 24.6 

R500S 10/8198 20 1.0 6.39 0.057 940 1.68 24.2 FS 
3.0 5.30 0.027 398 2.17 24.3 

ROO06 101B/98 20 1.0 5.19 0.04 >999 2.28 25.2 FS 
3.0 4.58 0.06 670 1.64 24.9 

ROO07 10/8/98 12 2.0 5.02 0.239 508 0.87 25.7 FS 

R500S 10/10/98 NO FS 

R5009 10/10/98 20 1.0 5.02 0.82 481 1.73 24.5 FS 

ROO10 10/10198 20 1.5 5.50 0.91 >999 0.42 26.1 FS 
3.0 5.21 0.75 880 1.45 26.8 
4.0 4.60 0.64 88 2.16 25.3 

ROO11 10110198 20 1.0 6.51 0.OS7 >999 0.04 23.7 FS 
2.0 5.57 0.71 >999 1.72 24.1 
3.0 5.59 0.068 926 1.96 23.2 
4.0 5.56 0.069 813 2.09 23.8 

R5012 10/10198 30 1.0 5.45 0.072 >999 0.01 25.1 FS 
2.0 5.25 0.064 >999 0.09 24.3 
3.0 5.10 0.063 >999 0.20 24.3 
4.0 5.10 0.063 >999 0.22 24.3 
5.0 5.09 0.063 >999 0.30 24.3 

See notes at end of table. • 



• Sample 
Sample 

Volume Date Depth 
Number 

(ft) (L) 

I pH 

R5013 10/10/98 30 1.0 5.31 
2.0 5.09 
3.0 5.02 
4.0 5.04 

R5014 10/10/98 20 1.0 5.51 
2.0 5.58 
3.0 5.42 
4.0 5.14 
5.0 5.09 

R5015 10/10/98 NO 

R5016 10/9198 50 2.0 5.36 
4.0 5.24 

R5017 10/10/98 20 1.0 5.23 
2.0 5.24 
3.0 5.16 
4.0 5.03 
5.0 5.05 

Site 8 Direct Push Sam Illes 
R8001 10/11198 14 

R8002 10/11/98 NO 

• R8003 10/11/98 NO 

ROO04 10/27/98 20 7.0 5.40 
11.9 5.31 
14.7 5.27 
20.3 5.21 
27.3 5.09 

R800S 10111198 NO 

R8006 10/12198 NO 

R8007 10/12198 20 1.0 5.71 
2.0 4.89 
3.0 5.11 
4.0 5.24 
5.0 5.24 

ROO08 10/12198 NO 

R8009 10/12198 10 2.0 5.82 
3.5 5.90 
4.5 5.92 
5.5 5.93 
6.5 5.94 
7.5 5.91 
8.5 5.94 

R8010 10/12198 18 3.0 5.83 
6.0 5.48 
7.0 5.52 
8.5 5.65 
10.0 5.63 

• 11.0 5.68 
See notes at end of table. 

Parameters 

Condo I Turb. 
I (J1SIcm) (ntu) 

0.066 >999 
0.057 >999 
0.057 >999 
0.057 >999 

0.164 >999 
0.123 >999 
0.098 365 
0.090 64 
0.089 35 

0.102 999 
0.097 999 

0.051 >999 
0.047 814 
0.045 453 
0.042 268 
0.043 322 

0.085 >999 
0.079 >999 
o.on 812 
0.076 512 
0.074 220 

0.109 >999 
0.079 325 
o.on 401 
0.078 550 
0.078 586 

0.046 >999 
0.047 887 
0.048 846 
0.048 677 
0.047 515 
0.047 522 
0.047 543 

0.116 >999 
0.114 >999 
0.115 >999 
0.112 >999 
0.112 >999 
0.111 >999 

Analytical 

DO 
I 

Temp. 
Parameters 

(mg/L) (OC) 

0.01 27.5 FS 
0.71 25.8 
0.65 25.6 
0.21 25.2 

-0.02 26.6 FS 
0.09 25.3 
1.89 25.2 
1.40 24.9 
2.14 24.5 

FS 

9.25 24.3 FS 
0.85 23.9 

0.00 25.4 FS 
0.74 24.8 
0.58 24.8 
0.75 24.7 
0.64 24.5 

Diox, VOC 

Diox, VOC 

FS 

0.64 25.6 FS 
0.88 25.4 
1.11 25.4 
1.17 25.6 
1.13 25.4 

Diox, VOC 

Diox, VOC 

0.00 24.4 Diox, VOC 
1.30 24.8 
1.66 24.7 
1.52 24.2 
1.50 24.6 

FS 

0.56 25.8 FS 
0.31 25.4 
0.22 25.6 
0.27 25.8 
0.22 25.8 
0.35 25.7 
0.28 25.8 

0.20 27.2 FS 
0.23 26.1 
0.22 26.5 
0.81 25.9 
0.96 26.1 
1.21 26.2 

s:1jpJ1fPcrt~d __ pusbtlblcs.doc 
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Sample Sample 
Volume 

Parameters 
Analytical 

Number 
Date Depth 

(L) Parameters 
(ft) 

I 
eond. 

I 
Turb. 

I 
DO I Temp. 

pH 
(jJsIcm) (ntu) (mg/L) eCJ 

• 
R8011 10/12198 NO Diox, voe 

R8012 10/12198 NO Diox, voe 

R8013 10/12198 18 1.5 5.63 0.052 788 0.55 26.2 Diox, voe 
3.0 5.51 0.065 618 0.92 25.7 
4.5 5.41 0.064 564 0.90 25.4 
6.0 5.26 0.063 502 0.70 25.6 
7.0 5.15 0.063 495 0.75 25.3 
9.0 5.01 0.062 420 1.02 25.2 
11.0 4.72 0.062 370 0.80 25.2 
14.0 4.89 0.062 336 0.83 25.3 
15.0 4.82 0.061 316 1.07 25.3 

R8014 10/13/98 NO Diox, voe 

R8015 10/13/98 18 5.0 4.77 0.065 289 0.40 24.1 Diox, voe 
7.0 4.95 0.062 300 0.87 24.3 
9.0 5.02 0.061 310 0.92 24.3 

R8016 10/13/98 18 2.0 5.24 0.094 >999 0.97 26.6 Diox, voe 
4.0 5.09 0.091 520 1.31 26.8 
6.0 5.02 0.090 379 0.98 26.6 
8.0 4.97 0.089 281 1.06 26.5 
10.0 4.94 0.088 239 1.04 26.5 
12.0 4.92 0.088 199 1.02 26.4 
14.0 4.91 0.088 226 1.06 26.4 

R8017 10/13/98 18 2.0 4.99 0.207 793 1.02 27.8 Diox, voe 
3.5 5.06 0.207 730 1.37 27.5 • 4.0 5.07 0.206 551 1.35 27.2 
6.0 5.13 0.206 605 1.63 27.1 
7.0 5.16 0.206 554 1.20 26.9 
8.5 5.16 0.205 479 1.13 27.0 
10.0 5.14 0.204 376 1.33 26.8 
12.0 5.14 0.204 396 1.13 26.8 
14.0 5.11 0.205 321 1.42 26.9 
15.5 5.11 0.206 293 1.24 26.7 
16.5 5.11 0.205 323 1.29 26.9 

R8018 10/13198 18 3.0 5.15 0.085 >999 1.49 26.5 Diox, VOC 
5.0 5.07 0.080 730 1.41 26.5 
6.0 5.06 0.079 660 1.37 26.4 
9.0 5.03 0.078 350 1.58 26.2 
13.0 5.02 0.079 315 1.52 26.1 
15.0 4.99 0.078 213 1.66 26.0 
17.0 4.96 0.078 215 1.55 26.1 
18.0 4.97 0.078 220 1.60 26.1 

R8019 10/13/98 18 3.0 5.15 0.057 727 0.87 26.0 Diox, voe 
6.5 5.02 0.055 546 1.17 25.8 
8.0 5.01 0.054 471 1.14 25.2 
9.0 5.07 0.054 389 1.14 25.1 
10.0 5.04 0.054 348 1.11 24.9 
11.0 5.09 0.054 364 1.09 24.9 
12.0 5.14 0.055 409 1.02 24.8 
14.0 5.13 0.054 411 1.02 24.8 

See notes at end of table. 

• 



• Sample Sample Volume 
Parameters 

Analytical Date Depth Number 
(ft) (L) 

I 
Condo 

I 
Turb. I DO I Temp. Parameters 

pH 
(~cm) (ntu) (mg/L) eC) 

R8020 10120/98 18 3.0 5.58 0.090 >999 0.06 25.2 FS 
5.0 5.n 0.083 >999 0.14 25.2 
7.5 5.65 0.080 >999 0.32 25.3 
11.0 5.64 0.076 >999 0.82 25.4 
14.0 5.62 0.077 >999 0.70 25.4 

R8021 10120198 18 2.0 5.n 0.093 >999 0.03 27.6 Diox. VOC 
5.5 5.68 0.089 >999 0.01 26.9 
8.0 5.79 0.093 >999 0.35 26.8 
12.0 5.64 0.084 >999 1.30 26.4 

R8022 10/20198 18 2.5 5.54 0.113 >999 1.19 28.3 Diox. voe 
6.0 5.46 0.114 >999 2.16 26.9 
9.0 5.25 0.114 >999 6.85 26.5 
11.5 4.91 0.114 >999 3.07 26.2 
14.0 5.03 0.113 >999 1.03 25.9 

R8023 10/27198 34 2.4 6.88 0.137 >999 0.04 23.9 Diox. VOC 
5.4 6.64 0.129 >999 0.31 23.6 
7.8 6.57 0.125 >999 0.65 23.5 
10.2 6.51 0.122 >999 0.57 23.5 
13.8 6.48 0.121 >999 0.85 23.4 
16.2 6.48 0.120 >999 0.95 23.4 
19.8 6.43 0.119 842 0.96 23.4 

R8024 10/20198 18 4.5 6.36 0.142 >999 0.04 27.7 Diox. VOC 
7.5 5.92 0.136 >999 0.51 27.1 

• 11.5 5.64 0.135 >999 0.04 26.6 
15.0 5.71 0.130 >999 0.71 26.4 

Notes: 

L = liter. 
Condo = conductivity. 
IJslcm = microsecond per centimeter. 
Turb. = turbidity. 
ntu =- nephelometric turbidity units 
DO = dissolved oxygen. 
mg/L = milligrams per liter. 
Temp. = temperature. 
·C = degrees Celsius. 
FS = full suite 
NO = no data 

• 
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• . COMPREHENSIVE DATA TABLES FOR PHASE 1 DPT SAMPLING 
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• 
:":' " 

, , 
" 

':: .. 
; .:-, 

" 
: .. ." . '-,{:. 

" , , <: 

:'CONS1"TOENT ,(Unite In Pa/Li : 

" 

1< ,'., 

: 

:: ' 
" ',:'. : " 

2,S,7,B-TCDD 
'1'.2.$, t,s-heee, : 

1,2,3,4,7,8-HxCDD 

:1';2;3.$, t~·HxCDD 
1,2,3,7.8,9-HxCDD 

: 1~.i.3,4,6, 7 .8.HpCDD 

l,2,3,4,6,7,8,9-0CDD 

'2i3,'?;S,.T~O,1= " 
" 

1,2,3,7,8·PeCDF 

,~;3.4!7,e·PElCDF , 

1,2,3,4,7,8-HxCDF 

:1 ;2,3;6, 7,8·HxCDr:' 

2,3,4,6,7,8·HxCDF 

1.2,3,7,Q,fHlxCDF' 

1,2,3,4,6,7,8-HpCDF 

1~2;a~4.7.8,9~Hj:iCPF , 
1,2,3,4,6,7,8,S-OCDF 

Totll'TOeD 

Total PeCDD 

,Totai'HxCDD 

Total HpCDD 

T01ai TCOF., 
" , " 

Total PeCDF 

::j:otai J"b(CPF" ':. .. •.•.. ". . ... 

Total HpCDF 

,Toti;1I :TEo. ", ' , 

,':, SITE', 
SAMPLE IC> ' 

DAte 

,AESUL T TVPE 

" 

' , , 

, , 

,R4001 ' 

• 
DIOXIN/FURAN RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

,R4002 R4002 

R4001G1P1,' , MoOtG1P1 A40Q2G101 

10121/88 10120/98 10/20198 

Primary Prlmarv Duplicate 1 

10 U 10 U 10 U 

10 U 10 lJ 10 U 

26 U 26 U 26 U 

25,V 26 U 21HI 
26 U 26 U 26 U 

25V 89.2 97.4 

236 938 906 

10 V lOU 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

26 U 26 U 26'U 

26 U 26 U 26 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

60 U 60 U 60 U 

61.4 10 U 10 V 
10 U 10 U 10 U 

41 46 43.3 

44.6 202 209 

to I.) 10 U 10 U 

10 U 10 U 10 U 

'26 U 25 U 26 U 

26 U 26 U 26 U 

' 0.236, 1.S3 1.88 
Values represent total concentrations unless noted < = Not detected at indicated reporting limit .. - = Not analyzed 

• 
Page: 1A 

,', .,:.;., 
", 

,- :.:: ... :: 
.;. 

'R4004 ' 
' ....... 

R4003' R4003 ,';"; 
': J 

R40Q3G1P1 ft4()o3Gt01 " A4094~1P1>:,,':":':: 
10128198 10/2619tt' ", 

10(26/98 ," 

Prlmarv Duplicate 1 Prtmarr, : " ',' 
?' , 

.. : . 

10 U 10 U 10 U 

10 U 10 U 10 1I 

25 U 25 U 26 U 

26 U 26V lEi'V 
25 U 26 U 25 U 

26 U 26 V 26 U 
60 U 60 U 60 U 

10 U 10 U,' 10\! ,', : 

10 U 10 U 10 U 

10 U 10 U lOU 

26 U 26 U 26 U 
.. 

26 U 25 U 25U, .. ', , 
' .. 

26 U 26 U 26 U 

25 U 26 U 26 tJ 

26 U 25 U 26 U 

26 U 26 U 2StJ" , .. , , 

60U 60 U 60 U 

10 U 10 U 10U 

10 U 10 U 10 U 

26 U 26 U 2.5 U 

26 U 26 U 25 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

25 U 26 u' .',"" ' 

26 U 

26 U 26 U 25 U 

0 0 '0 



'SITE, ' 
" 

" ¢O~i!ITJTt)fiNT "(Unitt In pgJL.1 " ~AMPLEID 
DATE 

. ' RESULT TVPE 

2,3,7 ,S-TCDD 

1~*;Sf'.8·PeCOO " 
1,2,3,4,7,S-HxCDD 

,;.i;~"e)1;8·HxCDD ' 
1,2,3,7,S,9-HxCDD 

',,~~, ~,4, 6;7 • e.HpCDD 

1,2,3,4,6,7,S,9-0CDD 

1~8~TCOF 

l,2,3,7,8-PeCDF 

2i3A( 7 ,f;hPI!!COF 

1,2,3,4,7,8-HxCDF 

1~~13:6, 1,.S'HxCbl= 
2,3,4,6,7,S-HxCDF 

1,2;3; 7 ,8,9-HxCDF' 

1,2,3,4,6,7,8-HpCDF 

t2;;~A,., ;8i9~HpCDF 
1,2,3,4,6,7,S,9-0CDF 

-TotaiTCDP 

Total PeCDD 

Total HxCDD ' 

Total HpCDD 

!Total TCOF, . 

Total PeCDF 

.tb~al HxCDF ., 

Total HpCDF 

, R4005 

DIOXIN/FURAN RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

'R4006 R4007 

·1\400601P1 MOOGG1P1 R400701P1 
10/26/98 10120/98· ,10/23/98 

Pr!mary' Prlmery Prlmaty 

10 U 10 U 10 U 
10 U lOU 10 U 

26 U 26 U 26 U 

25 U 26 U 26 U 

26 U 26 U 26 U 

215 U' 26 U 26 U 

67.2 76.6 60 U 

·1,OU lOU 10 U 

10 U 10 U 10 U 

10U 10 U 10 U 

26 U 26 U 26 U 

26 U 25 U 25U 

26 U 26 U 26 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

60 U 60U 60 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26U 26 U 26 U 

26 U 26 U 25 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26U 26U 26 u 
26 U 26 U 26 U 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit --- = Not analvzed 

Page: 18 

'" 

R4008 R4009" R40fo 

R4008Q1P1 R400901P1 R40,:OQ1P1 . 

10/23198 10/22198 ' 10/22/98 

Primary Primary Primary 

10 U 10 U 10 U 

10 U 10 U lOU 

26 U 26 U 26 U 

26 U ~6U ' ~6t~ 
26U 26 U 26 U 

,SO 73,4 '" 27;FS 
602 797 237 

10 U 
" 

" 10 U: lOU 
10 U 10 U 10 U 

10 U lOU 10U 

26 U 26 U 26 U 

2.6U 26 U 26 U 

26 U 26 U 26 U 

25 U 26 U 26 U 

26 U 26 U 26 U 

26 U 26U 26'U 

86.9 60 U 60U 

10 U 10 U 1.0 U 

10 U 10 U 10 U 

26 U 33.6 26 U 

142 169 66.S 

' 10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

48.4 26 U 26 U 

1 



• 
... 

, . SITE 

. CON8T.l'flir:NT (Units.ln PO/LI fiiAMPtEIO 
' .. 

··OATE 

. . ' 
." 

.. REsuLT' TYPE , ..... -.... ." 
.. 

2,3,7,8-TCDD 

L1,S/7;·S.PeCDO 

1,2,3,4,7,8-HxCDD 

::ft~i3,~; ii$~HxCDP 
1,2,3,7,8,9-HxCDD 

1 ,2.3,4,6~; ,B·HpCDD .' 

1,2,3,4,6,7,8,9-0CDD 

2A,1;8~TCOF 

1,2,3,7,8-PeCDF 

2,3,4~ 1,a,PElCDF 

1,2,3,4,7,8-HxCDF 

j ~2.·3.~, 7;8~HxCDF' 

2,3,4,6,7,8-HxCDF 

.. 1,2.,a;i;a,g-HxCOF .. 

1,2,3,4,6,7,8-HpCDF 

·1;~Ai4. 7·, 8,9·HpCDF 

1,2,3,4,6,7,8,9-0CDF 

.TQ~al.rCDD 

Total PeCDD 

Total H>i:CDD 

Total HpCOD 

t~tal·TCDF 
Total PeCDF 

Tatai HxCOF 

Total HpCDF 

Total TEQ· 

. R4011 

• 
DIOXIN/FURAN RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R4012 R4013 

M011Ca1P1 M012G1P1 R401301P1 

10125/98· 10/23/98 10/26/98 

Prlma.r\, . Prlmarv Primary 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 25 U 

26lj 26 U 26 U 

25 U 26 U 26 U 

26·0 26 U 25 U 

186 67.9 68.1 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

26 U 26 U 25 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

60 U 60 U 60 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26U 26 U 

26 U 26 U 26 U 

0.186 0.068 6.068 

Values represent totel concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 1 C 

R4014 RSOO1 Rs06," .,' .... 

M014Q1P1 R6001<UP1' AISOO1<utn 

10/27/98 10/08/98 10/08/98. 

Primary Primary Duplicate 1 

10 U 10 U 10 U 

lOU 10 U 10 U 

25 U 25 U 25 U 

26 U 26 U . 26 V' 
26 U 26 U 26 U 

26 U 79.3 66;4 

50 U 1036 J 766 J 

10 U 1() U .10.U:· 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

26 U 26 U 21HJ 

26 U 26 U 26 U 

26 U 25 U 26 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

60 U 60 U 60 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 69.1 63.1 

26 U 168 136 

10 U 10 U 10 U' 

10 U 10 U 10 U 

26 U 26 U 26 U 

25 U 25 U 26 U 

0 1.828 1.42 



... ...... :i.re 
(l,Ini~,npg/i.1 . . ...• J"~1PLe i~ . '. 

.. DAte 
.. ' . . .' .. R~8~L TTXPS .:' 

... . . .. . ... ' 

2,3,7,8-TCDD 

·l~2, 8//, a·PaO.OO 
',2,3,4,7,8-HxCDD 

1~2i3~e;7.($~Hi<COO 
1,2,3,7,8,9-HxCDD 

·1~2;3A~e;7·;8.HpCDD·: .. . . 
1,2,3,4,6,7,8,9-0CDD 

. ,s-reDF. 
1.2,3,7,8-PeCDF 
2:3,4,7,S-PaCDF 

l,2,3,4,7,8-HxCDF 

t2,s;e, 1 ;s-H'iccOF 

2,3,4,6,7,S-HxCDF 

, ;~,3,7,8;9'HxCDF 

1,2,3,4,6,7,S-HpCDF 

,2i~,4, '7,8, 9·i;pCDF 

1,2,3,4,6,7,S,9-0CDF 

Totfll :reDO 

Total PeCDD 

.J"t~1 H)(CDD : 

Total HpCDD 

··T~t~1 TCI)F .. 

Total PeCDF 

DIOXIN/FURAN RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R5002 RBOoa "6004 
Fl600tQ1~1 A600$Q1P1 R5004G1P1 

10108/98 1Q108f98 10/08/98 

.. ·,.primary . " ,', ..Pri~!li'y Primary 

10 U 10 U 10 U 

. 10 U 10 U 10 l) . 

26 U 26 U 26 U 

26 U 26 \J fS I) 

26 U 26 I) 26 U 

2t5:U 261,.1 261,.1 . 

601,.1 60U 60 U 

;0 U lOU 10 U 

10 U 10 U 10 U 

101,.1 10 U 10 U 

26 U 26 U 26 U 

26 U 25 U . 26 U 

26 U 26 U 26 U 

26 U 26 U 26U 

26 U 26 U 26 U 

26 U 26 U 26U 

50 U 60 U 60U 

10 U 10 U 10 u. 
10 U 10 U 10 U 

26 U 26 U 26 U 

25 U 26 U 2.6 U 

10' u 10 U 10 U 

10 U 10 U 10 U 

~6 U 26 U 25 U 

26 U 26 U 26 U 

0 0 0 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

Page: 1D 

.+<', 

R6006 .R600~ ..•... . RiuiOi 
' ," 

ASOO6Q;1P1 RIiiOO~G1P1 R5.001~~.P.1 .. 

10109198 10/09/98 . 1010~/98 

Prlmarv Primary .... Primary, . 
.... : .. 

10 U 10 U 10 U 
10 U . lOU . 10 LI 
26 U 26 U 26 U 

2.6 U . 26 U 25!J .. 

26 U 26 U 26 U 

26U 26 I.) &2;1-
60 U 601,.1 870 

10 U 10 U . .: :,9U:: :.: . 
10 U 10 U 10 U 
10 U' 10 U 10U 

26 U 26 U 26 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

25 U 26 U . 2S·V 

26 U 26 U 26 U 

26 U 26 U .26 U 

60 U 50 U 60 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 2.5 U 25 i:J 

26 U 25 U 111 

10 U 10 U '10 U 

10 U 10 U 10 U 

26 U . .26 U 26 U· 

26 U 26 U 25 U 
: 

.397' 

• 



• 
.: ..... . .. .. 

... 
: 

'. .' . '. '. 

';C<)~8rn'l)eNT . . ~U"Iti, In pa/"l . 
:. ' 

' .. .. 
'. " .. ;. 

.; .. 
.. 

,;' ", .. .. '. 

2,3,7,8-TCDD 

'l,i,S;',Sq>eCDt? .' 

1,2,3,4,7,8-HxCDD 

',1(2,3;&,., (8·Hx~DP .. 
1,2,3,7,8,9-HxCDD 

.~ ,2,3,4;6,7 ,8~HpqDD 

, ,2,3,4,6,7 ,8,e-ocoo 

2,$i 7J S.TCDF 

l,2,3,7,8-PeCDF 

2,3A.'7,S·PeCDF 

1,2,3,4,7,8-HxCDF 

'Ll;'s;6, 7 ~8·fi)(GDP·. .. 

2,3A,6,7,8-HxCDF 

·:1·,2.,~( 7 ,8,9·HXCoF:. 

',2,3,4,6,7,8-HpCoF 

1,2,3,4,7,8,9-HPCQF 

1,2,3,4,6,7,8,9-0CoF 

TQteitCOp 
.. 

Total PeCDD 

·.'fotai H><COD '. .. 

Total HpCDD 

Tot~l TeOF .' 

Total PeCDF 

Total HxCDF . , .. 
Total HpCDF 

Total TeO. .. 

: 

···.S(TE 

e~MPU;IP 
·DATE.· 

.. 
.. 

RESUL T .. TVPE 

: 
RI008 

• 
DIOXIN/FURAN RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

RI009 . R6010 

1'600861P.1 .' FlSOO961P1 . Rli010G1P1 

·10/10/98 10/10/98 10110198 

• Prlma~.v Primary Primary 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

215 l) 2S·U.. 26 U 

26 U 26 U 26 U 

26l) 26 Li 26 U 

106 60 U 50U 

10 u 10V 10 U 

10 U 10 U 10 U 
10 V 10 U 10 U 

26 V 26 U 26 V 

26 V 26 V 26 U 

26 U 26 U 26 V 

'26 V 26 U 26 V 

26 V 26 U 26 U 

26 U 26 U 26 V 

60U 60U 60 U 

10 V 10 U 10 U 

10 U 10 U 10 U 

25 U 26 U 26 V 

26 U 26 U 25 U 

10 U 10 I,J 10 U 

10 U 10 V 10 U 

26 U 26 V 25 V 

26 U 25 U 26 U 

0.105 0 0 
Values represent total concentrations unless noted < =- Not detected at indicated reporting limit --- =- Not enalyzad 

• 
Page: 1 E 

RS011 R6012 RB01S 

R601~G1"1 ... R6012G1P) . . . R601~91P.1. 

10/11/98. 10/11198 10n.1i98 
Prlmarv Primary PrimarV 

.. . ... " . .. 
10 U 10 U 10 U 

10 U 10 U lOU 

25 U 25 U 26 U 

26 U 26 U 26 V .. 
26 U 26 U 26 U 

26U 6$ 46,6' 
60 U 1340 1100 

10 U 10 U 10·V· 

10 U 10 U 10 U 

10 U 10V 10V 

26 U 26 U 26 U 

26 V 26 U laU 

25 U 26 U 26 U 

26 V 26 U 26 U 

25 U 25 U 26 U 

26 U 26 V 26 U 

60 U 50 U 50 U 

10 U 63.9 37.8 

10 U 17.3 33.6 

26 U 230 181 

26 U 308 237 

10 U 10 U 10 tJ 
10 U 10 U 10 U 

25 U 25 U 26U 

25 U 26 U 25 U 

0 1.917 1.664 



., 

...... ...... 

. SITE·· 

tv.",*, ill P9/'" . SAMPU.ID 
... .. DAtE 

,',' 

• RESl,IL T TVPE 

2,3,7,8-TCDD 
··;2,$,7,a-PeCDD 

1,2,3,4,7,8-HxCDD 

:,. ~.ai3;e, 716~HxCPP . 
1,2,3,7,8,9-HxCDD 

.1~:l,3,4;6,7.,8.HpCDD :. 

1,2,3,4,6,7,8,9-0CDD 

2~S;1 ,$~ reDF. .. 
.. 

1,2,3,7,8-PeCDF 

·~!3,4( ',8+PaCDF .. 

1,2,3,4,7,8-HxCDF 

·3~6, 1 ;~·Hxcti!= 
2,3,4,6,7,8-HxCDF 

112,3;7,8,9-HXCDt=::: 

1,2,3,4,6,7,8-HpCDF 

t,:2;3A,j;819~HpCOF 

1,2,3,4,6,7,8,9-0CDF 

t?t(lLi'CDD 

Total PeCDO 

I HxCDO 

R6014 

DIOXIN/FURAN RE5UL T5 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R5015 R6016 

. A~1;)14G1P1 A~Q1G$lP1 ~5()15Q1P' 

ioi1al98 10J10198 10/10198 

Primary Primary DUplicate 1 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

~6l) . 26l,J 26 U: 

26 U 28.3 30.4 

26 l) 362 474 

68.9 8210 10800 
1 () l) 1 () U ~() U 

10 U 10 U 10 U 

.. 10 U 10 U 10 U 

26 U 26 U 26 U 

2/) U 26 U 25 U 

26 U 26 U 26 U 

.26 U 26 U 26 U 

26 U 26 U 26 U 

26 U 26 U ·26 U 

60 U 60 U 60 U 

10 U 94.1 160 

10 U 36.6 86.9 

26 U 662 694 

26 U 1110 1410 

10 U 10 U 10 U 

10 U 10 U 10 U 

2.6 U 26 U 26 U 

26 U 26 U 26 U 

1 667 18.57 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 

Page: 1F 

R6016 . R5017 "acto,·· 
l\a01$~1p.1 ·~1;S01~~1P:1 .AfJQ91Q1":1 . 
10/09198 10/11/98 . 10;;1/98 

Prlmarv Primary ·Primarv .. . .. 

. ":" . 

10 U 10 U 10 U 

10 U 10 U 10 \J 

25 U 25 U 26 U 

2.6 \J 26l) ·.2i:HJ 
26 U 26 U 26 U 

·63.9 26U 42.r> 
2300 60 U 611 

10U . 10.l) ·10:V.: . 

10 U 10 U 10 U 
10 l). 1() U 10.U 

26 U 26 U 26 U 

26 U 26 U . i6\)· 

26 U 26 U 26 U 

26 U 26 U 26U 

26 U 26 U 26 U 

26 U 26 U 26 U 

60 U 60 U 60 U 

64 10 U 116 

10 U 10 U 39 

113 26 U 78.7 

266 26 U 131 

10 U 10 U 10 l,J 

10 U 10 U 10 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

·2.939 0 0.932 

• 



• 
, ,i" 

SITE' 

, :OONftlfill!!NT', (Unitli 1r'(p"ll.j , ,,' " 
.. :. . 
sAMPL&'ltt 

" 

DATE 

:'. " ' RESUU' TYPE, ' 
" '. -T-· , :' 

2,3,7,8-TeDO 

:i,Z,$,7.S·PeCDD 

',2,3,4,7,8·HxCDD 

172.$,6.,7(S·HxCDD 
1,2,3,7,S,9·HxCDO 

,1,2.3,4;S;7.8;.HpCDD ' 

1,2,3,4,6,7,S,9·QCDD 

2~3/1;8~ TCDF ..... 

1,2,3,7,S-PaCDF 

;:2,3.4~ 1;S·PeCDF 

1,2,3,4,7,8-HxCDF 

'1 ,i;S;6;:7,a-HxCpF,::, 
. , 

2,3,4,6,7,8-HxCOF 

',' ,2;3,7 ,8,9·HXCDF: 

l,2,3.4,6,7,B-HpCDF 

1~2,S~4,7;8,9.HPCgF ',' 
.. . ".' " .... .. 

1,2,3.4,6,7,8,9·QCDF 

total Teoo· 
Total PaCOD 

''Total HxCDD .. 

Total HpCDD 

'TQ'~'JCDF ' " 

Total PaCOF 

Tatal'HxCDF 

Total HpCOF 

Tof~i TEQ " 

• 
DIOXIN/FURAN RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

,": , 

R8002', " " ReOO3 ' R8004 

fl80o't"; P1 R8ooaca1P1 ' R8004G1P1 

10111(98 10111/98 10/27198 

'Primary Primary Primary 

10 U 10 U 10 U 

',fo U 10 U 10 U 

26 U 26 U 26 U 

~6 U 26 U 261J 
26 U 26 U 26 U 

,26 U 26 U 26 U 

494 177 89.9 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

25 U 26 U 26 U 

26 U 26 U 26 U 

26 U 25 U 26 U 

26 U 26 U 26 U 

26 U 26 U 25 U 

50U 60 U 60 U 

" 10 U 10 U 10 U 

10 U 10 U 10 U 
' ' 

30.6 26 U 26 U 

60.7 26 U 25 U 

10 U 10 U 10 I,J 

10 U 10 U 10 U 

26 U 25U 26 U 

26 U 26 U 26 U 

0.494 ' 0.177 0.09 

Values represent totel concentrations unless noted < = Not detected at indicated reporting limit •.• =Not analyzed 

• 
Page: 1G 

R8004 ReOO5 RaGDe 
R$OO4G1P1 R800501P," tt8~eG1p1 

10/27/98 10/11.198 10i12/98 

Duplloate 1 PrlmarV Prima,v ' 

10 U 10 U 10 U 

10,U 10 U lOU 

26 U 26 U 25 U 

~6 U 261) 26 V, 
26 U 26 U 26 U 

,26 U 63.7 26V 

89.1 1092 112 
1 d (J 10 U ,tOU' 
10 U 10 U 10 U 

10 U 10 U ' 10U .. 
26 U 26 U 25 U 

26 U 26 U 26 U" ' " 

26 U 26 U 26 U 

26 U 25 U 25U', 

26 U 26 U 26 U 

26 U 26 U 261,.1 

60 U 60 U 60U 

10 U 20.6 10 I,J 

10 U 10 U 10 U 

26 U 118 26U 

26 U 234 26 U 

10 U 10 U 101,.1 

10 U 10 U 10 U 

26 U 26 U 25U 

26 U 26 U 26 U 

0.09 1.629 0.112 



.":' .. SITE . : .. . ," . 

,3iQNSr~TV,~Nt, ' (Unlti;h" 'pg/l;1 
.. 
'''.AMPU~ltl' ," 

DAU 
AESUL T TYPE , ' 

2,S,7,B-TCDD 

:1';::a;S/1,S·peCDO .:' 

1 ,2,S,4, 7,B-HxCDD 

,1~2;a;~;,7 (8<HxCDO 
1,2,S,7,8,9·HxCDD 

1:,2;3,4,6,7 ,8~HpCbD' 

1 ,2,S,4,6, 7 ,8,9-0CDD 

,~~S,1 ,S·rCDF', 

1 ,2,S, 7,8-PeCDF 

(7,8~PftCOF " 

',2,3,4,7,8-HxCDF 

:,1.,1,3;6; tg·H)(Cb'~:, 
2,3,4,6,7,8-HxCDF 

1 ,2;'S, 7, 8,9-HxCDr; 

1 ,2,3,4,S, 7,8·HpCDF 

;2,3,4; 7 ,8, 9~Hf:)CPF 

1 ,2,3,4,S, 7 ,8,9·0CDF 

Total TCbO 

Total PeCDD 

Total HxCDD 
" 

Total HpCDD 

total TCOF 

Total PeCDF 

R8007" 

DIOXIN/FURAN RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R8008 ~8009 

1\8001$1P1 ' A$QO$$1P1 AGO()9G1P1' 

10112/98 10112/98 ' , 10112198 

primary Prl'mary Primary 

10 U 19.9 10 U 

, 10 U 10 U 10 U 

25 U 25 U 25 U 

215 U 26 U 26 U' 

26 U 26 U 25 U 

'26 U 26 U 26 U 

105 50U 50 U 

10 U 10 U 10 U 

10 U 10 U 10 U 
10 U 10 U 10 U 

25 U 26 U 25 U 

25 U 215 U 25 U 

25 U 25 U 25 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

26U 25 U 26 U 

60 U 60 U 50 U 

10 U 11;).9 10 U 

10 U 10 U 10 U 

26 i.J 25 U 26 U 

25 U 26 U 26 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 25 U 

26 U 26 U 26 U 

19.9 0 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit _ .• = Not analyzed 

Page: 1H 

RIOlO" " ' R80'1 ",Re012 ',' 

Re010G1P1 Aa011G1P1 " "~()1a41p1 , 
i0i12i9S' , " 

10/12/98 10/12/98 

, Prlmary, ' Primary Pflmlirv ,: 

10 U 10 U 10 U 

10 U 10 U ' 1i>U, 
25 U 25 U 26 U 

ar)l,.J 26 U t6V " 
26 U 26 U 25 U 

26 U 26 U ," ,26U'" " 

141 58.2 461 

'10 U, .. 10 U ' lOti' 
10 U 10 U 10 U 

10 U lOU 10U 

25 U 26 U 25 U 

25 U 26 U i6 V 
25 U 25 U 25 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

26 U 26 U "26 U : ' 

60 U 60 U 50 U 

10 l) 10 U .. 10 l) 
10 U 10 U 10 U 

26 U 26 U 25 U 

26 U 26 U 33.2 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U . , 2S U 

25 U 26 U 25 U 

0.068 0.4S1 

• 



• 
: .' . . ' . . .. 

';' SITE.:.· 
: CQN.TiT.t)~Nr ' .(l.lnlt$ln.pgJLI . .AM~utIO .... 

": 
. OATE 

. RE$UlT TYPE" 

2,3,7,8-TCOO 

,1 j.1,~( 1iS-f!>eCDD.·· ', •. 
1,2,3,4,7,8-HxCOO 

.1,2, a A~, '1 j$-HxCDQ' 
1,2,3,7,8,9-HxCOO 

:1,2,3,4~e/7;8~HpCOO . 

1 ,2,3,4,e, 7 ,8,9-0COO 

2.;3,7:;S:TCOF .. 

1,2,3,7,a-PeCOF 

:2;3Af,.,~·PeCDF . 
1,2,3,4,7,8-HxCOF 

··1/2,3;6,1,8-HxCOF.: 

2,3,4,6,7,8-HxCOF 

. ;,2,3,7.8,9-I-ixCOF! 

1,2,3,4,6,7,8-HpCOF 

J ,ir3,4fs;9-HPCDF' 

1,2,3,4,6,7,8,9-0CDF 

rQ~1l1 Teo.o 
Total PeCOO 

total.H)(CQO : : 
. . 

Total HpCOO 

.T()t~, TCOF 
Total PeCOF 

to~alHxCDF ;: 

Total HpCDF 

Tot~1 t~Q ., 

. R8.013 

• 
DIOXIN/FURAN RE5UL T5 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R8014 R80l4 ' 

f($01$(i1~1 . ft$Q14431P1 RB014G101 
10112/98 . . 10113/98 10113198 

. Primary Primary Duplioate 1 

21.2 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

25 u ·.ZIS U 26 U 

26 U 26 U 26 U 

25 U 26 U . 26 U, ' 

50U 60 UJ 114 J 

tOU 10 U 10 U 

10 U 10 U 10 U 

10V 10 U 10 U 

26 U 26 U 26 U 

26U 26 U 26U 

26 U 26 U 26 U 

26 U 26 U 26 U 

26 U 26 U 26 U 
. 26 U 26 U 26 U 

50 U 60U 60 U 

.a 1 • .1· 10 U 10 U 

10 U 10 U 10 U 

: 26,U 26 U 26 U 

26 U 25 U 26 U 

10'U 10 U 10 U 

10 U 10 U 10 U 

2.6 U 25 U 26 U 

26 U 26 U 26 U 

21.2 0 0.114 ., 

Values represent total concentrations unless noted < .. Not detected at indicated reporting limit --- '" Not analyzud 

• 
Page: 11 

R80l6 ReOte :RB017' 

RfJ01ii01P1 A801(JG1P1 Re01101P1 

10/13/98 .10'13/98 . 10/13198 

Primary Primary PrImary 

10 U 10 U 10 U 

10 U lOU 10U 
26 U 26 U 26 U 

26U 26 U 21$ U 

26 U 26 U 26 U 

21>1.:1 26 U . ·2I$V· 

50 60 U 89.7 

10 U 10 U tOV. 

10 U 10 U 10 U 

10 U 10 U 10U 
26 U 26 U 26 U 

26 U 26 U 21H) 

26 U 26 U 26 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

60 U 60 U 60 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 25 U 25 U 

26 U 26 U 25 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 25 U 26U 

26 U 26 U 25 U 

·0.05 0 0.09 



.. ',',' 
" .. ' , 

:'CPN$TiTUENT ..(Unlwln pg/l.l· 
.. '.: 

1,2,3,4,7,8-HxCDD 

:1'(2;3't6d(~"ixCDD 
1,2,3,7,8,9·HxCDD 

1 ~2,3,4,6t 7,S·HpCDD 

1,2,3,4,6,7,S,9·0CDD 
:'2;~;1 ;$-rqoF . 
1,2,3,7,a·PeCDF 

. l~rpCfCOF· 

;2;:t6IijS~HX'cbf:'::. 

2,3,4,6,7,S·HxCDF 

:t2.;·3,7,8,S·HxCDF, 

l,2,3,4,6,7,8-HpCDF 

t:2,3;.4:,? ;Bi9.HPC~F 
l,2,3,4,6,7,8,9·0CDF 

:.: .. siTl .. ' 

:'MMliU! lb. 
·.DAtE 

.' REiULT·TYPE 

".: 

ROO.1,8 

DIOXIN/FURAN RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

: ~$(HtJG1P1 
R0019 

R!9.19G1P1: . 
10113198 

Prlmarv 

R8020 

ft8020C1P1 

10/20/98 10/1~/98 

. Prlmarv 

10 U 

10 U 

25 U 

26 U 

26 U 

2SU 
60 U 

10 U 

10 U 
. 1Q U 

26 U 

.20 U. 

25 U 

26 U 

26 U 

25 U . 

60 U 

10 U 

10 U 

26 U 

25 U 

10 U 

10 U 

26 U 

26 U 

10 U 

10.\..1 
25 U 

26 U 
26 U 

26 I) 

60 U 

10 U 
10 U 

10 U 

26 U 

26 U 

26 U 

26 U 

26 U 

26 U 

50 U 

10 U 

10 U 

26 U 

25 U 

10 U 

10 U 

26 U 

26 U 

Primary 

10 U 

10 U 

25 U 

26 U 

25 U 

26 U 

60 U 

10 U 

10 U 

10 U 
26 U 

25 U 

26 U 

26 U 

26 U 

26 U 

60 U 

10 U 

10 U 

25 U 

26 U 

10 U 

10 U 

26 U 

26 U 

b 
Values represent total concentrations unless noted < =Not detected at indicated reporting limit ••• eNot analvzad 

• 

R8021 

R802'C1~1 
10120/98 

Prlmarv: 

10 U 

10 U 

26 U 

25 U 

26 U 

.16 U 
66,6 

10U 

10 U 

19 U 
26 U 

2.6 U 

26 U 

26 U 

26 U 

26 U 

60 U 

10 U 

10 U 

26U 

26 U 

10 U 

10 U 

26 U 

26 U 

R8022 

RI,j()i~(jI1P' 

10/20/98 

Primary 

10 U 

10 U 

26 U 

2~U 

26 U 

2,~ U 

60U 

10 U 

10 U 

1Q l.Ji 
26 U 

26 U 

26 U 

26 U 

26 U 

26 U 

60 U 

10 U 

10 U 

26 U 

26 U 

10 U 

10 U 

26 U 

26 U 

Page: lJ 

R8023 

~11I()#3~1P1' 
·16127/98 , .• , 

10 U 

10'\:1 

26 U 

2~ tJ 
26 U 

84',' " 
747 

. lefU 

10 U 
1(1) 

26 U 

2'6 11 
26 U 

26 U 

26 U 

26 U 

60U 

111 
10 U 

148 . 

2.03 

10 I,J 

10 U 

26 U' 

26 U 

• 



• 
,', , , '" '" 

, , 
", 

CQH$TlfUfiNr :' (Unit~ In pa/l.1 " 

" " , 

2,3,7,8-TCDD 

.1 ,2,311, &·PeCDD, , , ' , 

1,2,3,4,7,S-HxCDD 

1 (2;3~6)7 (8,~HxC.DD ,', 

1,2,3,7,8,e-HxCDD 

,1 ~2,~,~,6,7 ,S·HpCDD ' , 

1 ,2,3,4,6,7 ,8,9-0CDD 

'2~$.1 iS~ TCDF 

1,2,3,7,S-PeCDF 

,2~'3.4( ~.8,p,GCOF 
1 ,2,3,4,7 ,8-HxCDF 

,1,2,3,6; 1 ,8~I-t)(CDf: 
2,3,4,6,7,8-HxCDF 

"1;2i3,7;a:,S-HxCDF, 

1,2,3,4,6,7,8-HpCDF 

'1';213,4;1~8i9.HpCDF 

1,2,3,4,6,7,8,9-0CDF 

Totlll TeOO ' 

Total PeCDD 

TOts!,HxCDO " 

Total HpCDD 

.tQt~I,TCDF' , ; 
Total PeCDF 

:T~tal HxCDF 

Total HpCDF 

Total TEQ 

.' .. 
,SITE 

$AM~I.EID 
DAtE 

, RESUI. T TYPE, 
, ' 

" 

" 
" 

" 

" 

:.:' 

" ' , 

• 
DIOXIN/FURAN RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

; 

' , 1'48024 ," 

R80:t401P1 

10120/98 

, Prlmarv 

10 U 

10 U 

26 U 

26 U 

26 U 

82.6" 

1610 

; 10 U 

10 U 

10 U 
... , 

", 

26 U 

26 U 

26 U 

25 U 

26 U 

26 U 

60 U 

182 
16.1 

259 
313 

10 U 

10 U 

26 U 

26 U 

2.334-

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 1K 

" 

' , 
" 

".' 

' '" 

," 
' ".'. , , 

' ' 



""':.':" 

'SITE, ," 

'$AMP(ejQ, 
bAtt· , 

"f' ... ,,: ...... .' .. RESULT TYPE. 

2,4,6-r 

'», 

R400; 

HERBICIDE RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R4002 R4003 
" 

, MOQ1<41P1 MOO,a01P1 .A409301P1 
: 10/21/98 10/21198. • 10/26198' 

, Pr/Tfl'Y ,Prlma,ry . Prlm/lry· 

4U 4U 4U 
1 U' 1 U 1 U 
1 U 1 U 1 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --. == Not analyzed 

Page: 1A 

''', 
.; . .. : ' .. : 

R4003 ' R~OO4 

~4~()4GtPl . ft4003!)1P1 
1012.6/98 1'Oite/98 

"R400~:: ': , ' 

'.: R406&~'~~1:"'''' ,,' , 
.... : 

Duplioate., . Prlm,ry 

4U 4U 4U 
1 U 1 U 1 U . 

1 U 1 U 1 U 

. , 

:.' :".<,:" ...... 

;;., 

• 



• 
'. 

.. 
'. .. ' ; 

, CONSTlfueNf (Unit, jn ug/LI 
' .. 

; . . ' 
'.' 

.. 

2,4-0 

'2A,15~tP ($ilv6X) 

2,4.6-T 

.. 

" ... 

.. 

" 

SITE. 

$AMPLEIC) 
· .... :DAtE 

ReSULT TYPE ' 

R4006 

• 
HERBICIDE RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R4007 R4000 

M006«31P1 MOO1«31P1 A400801P1 
. 10/25(98 10123198 10i23/98 

Primary Primary Primary 

4U 4U 4U 
1 U 1 U 1 U 
1 U 1 U 1 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 'I B 

R4009 R4010 R4011 

R4009G1P1 R401Q01P1 A4011Q1P1· .. 

10122/98 10/22/90 10/25/98 

Prlmarv Primary' Primary .. 

4U 4U 4U 
1 U 1 U 1 U' 

1 U 1 U 1 U 

. . 



2,4·0 

:~Ai 6:. TP "(S'ilve)() 
2,4,6·T 

.) '.:: '" 

~:':' : 
,', 

:. ',' 

..... 
;" .. 

';.' .,'" 

, ':," '":,,, 

,;, 

. , .,' ',' 

',' ' .... ,. '.' .,;., , .. ,' 
, ""R4012 ' 

HERBICIDE RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R4013:: ,1\4014 

$AMPLEID 
:, i>Af~ 

" M(,)1a~1p1 
, ";0123/98.' 

MQ'$,ca1P1 
'10121$/98,' 

R401401P1 

: 10/21198 

",~!SULT TYPE " :: P,rlmary 
'.:. 

4U 

.1 U 

1 U 

, PrimarY" ' 

4U 

1 U 
1 U 

Primary 

4U 

1 U 

1 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ... = Not analyzed 

• • 

Page: 1C 

....... .., 
. ," ,,;. ' ',' 

REiOO1,,'" REiOO1 R6002::', " , " 

R60~,'G1P1- ~I,;OO1G1D1 R~9,oa~1p'1 
'.'" 

"',10108i9,8 10/()8/98 , 10/08/~e 
, Ptlttuirv Dupllcafe1' P;tinarv 

4U 4U 4U 

1 U 1 U 
," 1 U ,', 

", 

1 U 1 U 1 U 

. ' .. ' :,"., 

. ,'" , .: 

• 



• 
~lITE 

.. 

• ', ¢PNtrtJJUENl . (Urdtlilll'l ug/L! . 
.. 

SAMPLE I!') 

. :." : DATE 
./ . 

" . RESULTTVP~ 
.... ", 

2,4-0 
:2Ai~"'rp (SiivEtx) 

2,4,6-T 
"'-" " 

.; .. 

',. :: -':-" 

:: . 

. ". 

,R6003 . 

• 
HERBICIDE RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

A5004 RSOOS 

·A5C)03G1P1, A6Q04G1P1 ~&OO6G1P1 

10/08/98 10/08/98 10/09/98 

Primary Primary Prlmarv 

4U 4 UJ 4U 
.1 v' , UJ 1 U 
1 U 1 UJ 1 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 10 

.'. 

R600S 1\6007 RSOO!!,: 

R6006G1P1 R5001G1P1 A6()()801P~ , 

10/09/98 10109198 10/10/98 .. 

Prlmarv Prlmarv P-rlmary, 

4U 4U 4U 
1 U 1 U 1 U 
1 U 1 U 1 U 



.......•. 
., . . SITE' .. .;,' 

CON$Tltl)~Nt ' 
.... 

(Unl~.·11'I U9/LI .:. $AMPLEIO 
':::.DA~ 

, , 

Fi.~s U~T TYP~ .. 
'. ." 

2,4·0 
'~A,5·TP ($ilV9X) 

2,4,5·T 

:,' R6009 

HERBICIDE RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R5010 R5011 

R&Q09G1P1 R6010Q1Pl R6011Q1P1 

10/.10/S8 10110/98 10/11/98 

" Primary .' P.r'lllary , Prlml!ry 

4U 4U 4U 
1 u 1 U , U 

1 U 1 U 1 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ... = Not analyzed 

Page: 1 E 

R6012 'R5013 ....R~~14· 
'f\6012G1P1 R601aG1P1 '. A~014G1P.1 .. 
10/11/98 1,O/111!:f$ 10t13jS8 . 

Prlmarv Primary. " .... Prhnury .. 

4U 4U 4U 
1 U 1 U 1 U 

1 U 1 U 1 U 



• 
'. 

," . ..•. : 

, . 
CON$tITuENT , (t,tnltf In ~all.l 

.. 

2,4-0 

2A,6·'-P ($ilvax) 

2A.6-T 

" .. .. 

' . 

. ," .. 

r 
: 

.. 

: :. , . 

' .. 
, 

SITE' 

SAMPLIa ip 
DATE 

RISU" T TYPE 
.. ' 

. , 

R5015 

• 
HERBICIDE RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

RaOt5 R6016 
.. 

~6015G1P1 A5016G1P1 "601601P1 

10110198 10J10J98 10/09J98 

Primary D~plloat8 1 Primary 

4U 4U 4U 
1 U 1 U 1u 
1 U 1 U 1 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit .-- Not analyzed 

• 
Page: 1 F 

R5017 RI003 . '. ·R8oD8 .. ,. 

A$Ol1G1P1 R6003~1P1 RQoQtlG1P1 

10/11/98 10/11/98 10/12/98 

Primary , , Primary Pdmary 

4U 4U 4 UJ 
1 U 1 U t UJ 
1 U 1 U 1 UJ 

: 
" .. 



.. '.' '''SITE 
' .. 

.(Urdtf In' \foA.l " sA,M~teIP 
OAf E .. 

... flEQUL T TYP~ 
.. 

.-

',,' 
.",' 

':" 

. R800S 

HERBICIDE RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R8010 RB010 

.AeI)09,~1P.1 R8010$1P·1 "8(101)101 
1011.2/98 

.. 
'-0/.12/98 10112/98 

"'rlmary ,PrImary' OupUcat~,1 ... 

4U 4 UJ 4U 
f u 1 UJ 1 U 
1 U 1 UJ 1 U 

Values represent total concentrations unless noted < Not detected at indicated reporting limit ..... Not analyzed 

Page: 1G 

.. ,' ", ' : .. 
R8020 

... .. 

A$O~()$1P1 
.;' 

10J2~i98 
Primary. ' .. ' 

4U 
1 U 
1 U 

.. 

',', 
.: ," 

• 



, 

• 
.... 

" 
" 

" ',' 
" .. ,,' 

"QOI\1$t,iueNt ' 
.. 
tUni"I~, Ug',U 

',' " .: .... : 
" 

" , , 
' " .... , , 

, ' 
: 

" ': .', ' 

alpha-BHC 

~ef~HlHc: , 
delta-BHC 

~~mma .. eH¢ILj';dl1nel, ' 
Heptaohlor 

Aldrin. 

Heptaohlor epoxide 

Endoilulfan I 

Dieldrin 

'~A'·DDE' 
Endrln 

El'idO$Ulfiill'l il 
: 

4,4'-000 

EndOIlUlfa"i!\Jlf8t~ , 
4,4'-00T 

; Metlib)(ychlclr ... ,' .' .. 

Endrin ketone 

'~ndrjn, ah::f~hYde " 

alpha-Chlordane 

g~nima·Chlordima , ' 

Toxaphene 

'ArOQlor. 1 016 
Aroclor-1221 

Ahiolor·1232 

Aroolor-1 242 

:Atooior~; 248 " 

SITE 
, ' ; 

" 

SAMPll;IO 
, ,DAft 

" 

RE$ULTTYPE, 
: , , 

R400, 

• 
PESTICIDE/PCB AESUL TS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

" , 
" 

R4002 R4003 

MOO1(i1Pf MOO2(i1P1 : , MOO~(i1P1 

10121/98 101?1I98 10/26/98 

Primary , , Primary , Primary 

1 UJ 1 UJ 0,06 UJ 

:1 U 1 U 0.06U 

1 UJ 1 UJ 0.06 UJ 

1 U 1 U 0,06 U 
1 U 1 U 0.06 U 

1 U 1 U 0.06 U 
1 U 1 U 0.06 U 

1.0 1 U 0.,06U 

2U 2U 0.1 U 

"'~U ~U 0.1 U 

2U 2U 0.1 U 

2U 2U 0.1 U 

2U 2U 0.1 U 

2U au 0.1 U 

2U 2U 0.1 U 

lOU 10 U 0.6 U 

2U 2U 0.1 U 

2U au 0.1 U 

1 U 1 U 0.06 U 

1 U 1 U 0.06 U 

100 U 100 U 5U 

20 u 20 U 1 U 

40 U 40 U 2U 

20U 20U 1 U 

20 U 20 U 1 U 

20 U 20 U 1 U 
Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 1A 

: 

',,' 

R4003 R4004 R4006 
" 

A4Q,06G1P1, R4003G11)1, " R400401Pl 
'" 

10/26/98 10128198 ' 10126/98 

Duplicate 1 Primary Primary 

0.05 UJ 0.06 UJ 0.06 UJ 

0.06 UJ 0.06 U 0.06'U 

0.06 UJ 0.06 UJ 0.06 UJ 

0,05 UJ 0.06U' 0.0$,0 

0.06 UJ 0.06 U 0.06 U 

0.05 UJ' 
" , o.ornj' O.O&.u .. ' .. 

0.06 UJ 0.06 U 0.06 U 

o.oew, ' , 0.05 U:'" .',' 0.0& y, 
0.1 UJ 0.1 U 0.1 U 

0.1 uJ 0.1 U 0;1,!j ': 

0.1 UJ 0.1 U 0.1 U 

0.1 UJ 0.1 U 0.1 U 
0.1 UJ 0.1 U 0.1 U 

0.1 UJ 0.1 U 0.1 U 

0.1 UJ 0.1 U 0.1 U 

0.6 UJ 0.6 U 0.6 U 

0.1 UJ 0.1 U 0.1 U 

0.1 UJ 0.1 U 0.1 U 

0.06 UJ 0.06 U 0.06 U 

0.06 UJ 0.05 U 0.06 U 

6 UJ 6U 6U 

1 UJ 1 U 1 U 

2 UJ 2U 2U 

1 UJ 1 U 1 U 

1 UJ 1 U 1 U 

1 UJ 1 U 1 U 



:. ", 

" 

. :. 

Aroclor-1264 

~rnlmnr·12eO 

',. ,',. 

" " 

. ,', ,'. 

· .. ·SITE. 

. ··$AMPLEIO 
'. '. 
OA,'i'e 
RE~UL T TYPE' 

,':' 

MOot 

PESTICIDE/PCB RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R4002 R4003" 

• MO()1Q.1Pl· MOO2G1P1 MOO301P1 
.. 

10121/98 10/21/98 10/26198 

.Prlm,arv Prlmarv . Primary 

20 U 20 U 1 U 

20U 20 U , U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

R4003 

R4003Q1bf 

;0126/98 

Duplicate 1" 

1 UJ 

1 UJ 

Page: 2A 

R4004 
. R4()04G1Pl ... ,:" 

10/26198 

Prlmarv 

1 U 

1 U 

.:." . 

R400S: .. 
.,'. . .,', 

R400$01;'1' 
10/~~';98 .' 
Prlmaj.~ 

1 U 

1 U 

• 



• 
"" 

: .... 
"',' '. .. 

sITe 
~()~$ll"O!Nr (Unitt In ugJLI . SAM""'E .11) 

: DATE 
'.:" ' RESULT TYPE! 

alph8-SHe 

: bata-.BHC. 
delta-BHC 

,gan,miM;!Hc(Liridan~1 
Heptachlor 

Aldrin 

Heptachlor epoxide 

EndQSulfan I·' 

Dieldrin 

4,A·!·DOe 
Endrin 

El'ldo8ulfal'l II 

4,4'-DDO 

Endosujfan 8ulfiit& . 

4,4'-DDT 

MiithoxVOhkit . 
Endrin ketone 

r;ndrin aldehYde. 

alpha-Chlordane 

::gamma~c;hlordana 

Toxaphene 

ArQcior.1 01 EI " 

Aroclor-1221 

:Aroclor-1232 : 

Aroclor-1242 

'Aroctor~ 1 248·' 

• 
PESTICIDE/PCB RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R4006 R4007 R400e 

MOoeG1P1. R400101P1 R40()(t01P1 

10J25/9~ 10/23/98 10/23198 

Prlma;y Primary Primary 

0.05 UJ 0.05 UJ 0.05 UJ 

0.05 UJ 0.06 U 0.06 U 

0.05 UJ 0.05 UJ 0.06 UJ 

0.05 UJ 0.06 U 0.06 U 

0.05 UJ 0.05 U 0.06 U 

0.05 UJ 0.06U o.or;; U 

0.05 UJ 0.06 U 0.06 U 

0,06 UJ 0.06 U 0.06 U 

0.1 UJ 0.1 U 0.1 U 
. ' 9.1 UJ 0.1 U 0.1 U 

0.1 UJ 0.' U 0.1 U 

0.1 UJ 0.,1 U 0.1 U 

0.1 UJ 0.1 U 0.1 U 

0.1 UJ 0.1 U 0.1 U 

0.1 UJ 0.1 U 0.1 U 

0.6 OJ 0.5 U 0.6 U 

0.1 UJ 0.1 U 0.1 U 

0.1 UJ 0.1 U 0.1 I,J 

0.05 UJ 0.05 U 0.05 U 

0.05 UJ 0.06 U 0.06 U 

15 UJ 5U 5U 

, UJ 1 U 1 U 

2 UJ 2U 2U 

1 UJ 1 L! 1 U 

1 UJ 1 U 1 U 

1 UJ l' U 1 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 18 

R4009 ., 'R4010, . R4011 , 

R4009(J1 Ii 1 M()1QC'UP1 .. "40i101~f' 
10/22/98 10/22198 ,10/26188' ":' 

. Primary Primary Primary· 

0.05 UJ <0.05 R 0.05 UJ 

0.06 UJ <0.06 R 0.06 UJ 

0.05 UJ <0.05 R 0.05 UJ 

0.06 UJ <0:06R 0.06 UJ· 

0.05 UJ <0.05 R 0.06 UJ 

O.O~n)J <0.06 R 0.01$ UJ. 

0.06 UJ <0.06 R 0.06 UJ 

0.08UJ <0.06 R 0.06 UJ 

0.1 UJ <0.1 R 0.1 UJ 

0.1 UJ ,0.01 J O~ qJJ .. ,:, ' . 
"" 

0.1 UJ <0.1 R 0.1 UJ 

0.1 UJ <0.1 R ,0.1 uJ 
0.01 J <0.1 R 0.1 UJ 

0.1 UJ <0.1 R 0.1 UJ 

0.1 UJ <0.1 R 0.1 UJ 

0.6 UJ <0.5 R 0.5 uj 

0.1 UJ <0.1 R 0.1 UJ 

0.1 UJ <0.1 R 0.1 UJ 

0.014 J <0.05 R 0.06 UJ 

0.02J <0.06 R 0.06 UJ. 

6 UJ <SR 5 UJ 

1 UJ <1 R 1 UJ 

2 UJ <2 R 2 UJ 

1 UJ <tR 1 UJ 

1 UJ < 1 R 1 UJ 

1 UJ <lR 1 UJ.· 



SITE 

:$AtA~'~.11) 

. RESULT T.YPE ... 

::' 

...... : .. 

PESTICIDE/PCB RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

. . ..... R4006 

MOO$G,P1 
; . 
10J20/98. 

Primary. 

1 UJ 

1 UJ 

R4907 

R40().~G1~1 

1QJ23/98 

Primary 

1 U 

1 U 

R4908 

R4008G1P1 
10/23/98 .. 

Primary 

1 U 

1 U 

Values represent total concentrations unless noted < == Not detected at indicated reporting limit --- == Not analyzed 

Page: 28 

R4009 

ft4M9~1P1 

R4010 .. R4011: .. 

M010Q1Pl . ·.R401·1:~·1P1. .. 
. ,:' '," 

10;22198 10/22/98 10125/96 

Primary Prlmarv 
.. 

Pr,;nary .. : 

1 UJ <1 R 1 UJ 

1 UJ <1 R 
... 

1 UJ 



• 
,.' " 

':= :'.:: ... ,- ., 
' ... , srrl 
'cO'Nslit"iNT ::.IUnIUiln \.ig'lLI. "SAMPle III " 

DATE 

':::.-.: .:' '.' 

RI~SUl" TVPE,. 
, , ... ,' 

alpha-BHe 

,beta·SHe .. :" 

delte-BHC 

:g8mma~eHCILindlJ~~) 
Heptachlor 

Alarl';-:~';· . .. 

Heptachlor epoxide 

Ehijo,sulfan I . 
,', 

Dieldrin 

4~4~'~D.OE • ., ",.' 

Endrin 

~n-dO$Ulhil'l II 

4,4'-000 

End6iU.ilfan 6UlfatG 

4,4'-00T 

M iittio~yotilor 
Endrin ketone 

Endrin aldehyde ., 

alpha-Chlordane 

~~mm8·Chlordane 
Toxaphene 

Aroqlor·10i a 
Aroclor-1221 

Aroolor·1232 

Aroclor·1242 

Atoolor-' 248 

• 
PESTICIDE/PCB RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R4012 R4013 R4014 
. Moi241P1 M013G1P1 R4<;'401P1 

10/23/98 lO/261S8 10127/9~ . 

Primary Prlmarv Primary 

0.05 UJ 0.06 UJ 0.05 UJ 

··0.05 UJ 0.05 UJ . 0;06 UJ· 

0.05 UJ 0.06 UJ 0.06 UJ 

0.06 UJ '0.06 UJ O,otrUJ 

0.06 UJ 0.06 UJ 0.06 UJ 

0.06 UJ 0.0$ UJ 0,06 uJ 

0.05 UJ 0.06 UJ 0.06 UJ 

O.OG·UJ 0.0$ UJ 0.05 UJ 

0.1 UJ 0.1 UJ 0.1 UJ 

O,lUj 0.1 UJ 0.1 I,JJ 
0.1 UJ 0.1 UJ 0.1 UJ 

0.1 UJ 0.1 UJ 0.1 UJ 

0.1 UJ 0.1 UJ 0.1 UJ 

0.1 UJ· 0.1 UJ 0.1 UJ 

0.1 UJ 0.1 UJ 0.1 UJ 

0.5 UJ 0.6 UJ 0.6 UJ 

0.1 UJ 0.1 UJ 0.1 UJ 

0.1 UJ 0.1 UJ 0.1 !,JJ 

0.06 UJ 0.05 UJ 0.06 UJ 

0.06 UJ 0.06 UJ 0.06 UJ 

5 UJ 5 UJ 5 UJ 

1 UJ 1 UJ 1 UJ 

2 UJ 2 UJ 2 UJ 

1 UJ 1 UJ 1 UJ 

1 UJ 1 UJ 1 UJ 

1 UJ , UJ 1 UJ 
Values represent total concentrations unless noted < ... Not detected at indicated reporting limit --- == Not analyzed 

• 
Page: 1C 

R6001 aS001 . R,i;~2 
R5001G;P1 R6001G101 Rl\OO!01.P1 

10108/9S 10/00"98 10/08/98 

Prlmarv Duplicate 1 PrImary 

0.06 UJ 0.05 UJ 0.06 UJ 

0.05 UJ 0.06 UJ o.o~'iJJ· , ,. 

0.06 UJ 0.06 UJ 0.06 UJ 

0,06 uJ ." 'P:9S'UJ O~~(IJ.J, 
0.06 UJ 0.05 UJ 0.06 UJ 

0,06 UJ .O.O!5UJ 0.06W .. 
0.06 UJ 0.05 UJ 0.06 UJ 

0.06 UJ ' ·0.06 UJ ·O~OS OJ 

0.1 UJ 0.1 UJ 0.1 UJ 

0.1 UJ 0.1 UJ (l.1 (1,1" 

0.1 UJ 0.1 UJ 0.1 UJ 

0.1 UJ 0.1 UJ 0.1 uJ 
0.1 UJ 0.014 J 0.1 UJ 

0.1 UJ 0.1 uJ 0.1 UJ, 

0.1 UJ 0.1 UJ 0.1 UJ 

O.I)UJ' O.6UJ· O;5UJ' 

0.1 UJ 0.1 UJ 0.1 UJ 

0.1 UJ 0.1 UJ b.l OJ'' . 

0.06 UJ 0.05 UJ 0.05 UJ 

0.06 UJ 0.05 UJ 0.05 UJ 

I) UJ 6 UJ 5 UJ 

1 UJ 1 UJ 1 UJ 

2 UJ 2 UJ 2 UJ 

1 UJ 1 UJ 1 UJ 

1 UJ 1 UJ 1 UJ 

, UJ 1 UJ 1 UJ 



!,>.' 
,", .... 

Aroclor-1264 

Ar09Ior.~12eO 

, .' . 

'.' ' 

SitE 
,AMpLE'11) 
OATE 

, ,,' ,RESULT TVPff: 
, ; ," ,. ,:. ,<, 

PESTICIDE/PCB RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

-- ", ' 

MOU,G1P1 

10J2.;i/S8 

'.', Primarv~ , 

1 UJ 

"UJ 

R4013 

A4013G1f'1 , 
1 ()f26iS8 

Prl,marv 

1 UJ 

1 UJ 

R4014 

A40'4~1P1 

10/27/98 

P,'mary 

1 UJ 

1 uJ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit _ •• = Not analyzed 

R6001, 

R$OQ,101P1 

10/06/98 

, Prlmarv 

1 UJ 

1 uJ 

R5001' 

R6001~1D1, 

'O/O~/98 ' 

, Duplicate 1 
, ,,",0 

1 UJ 
, UJ 

Page: 2C 

, RuMi', 
,: AI$~.~:1P1': 
10/~8/~8.: , 

, :Prl~~iy: , 

1 UJ 
, 1 uJ ' 

, , ' 

• 



• 
.', .'. 

;:: SITE' 

'eO!'-J$tl'tOENt H' (Unitt In IIgJi:, SAMpLE Its, 

DAte, 
.:. -, :'. RE$U~T1VPE .; .. -: . 

" ' 

alpha-BHC 

betft~eHC 
delta-BHC 

,g8mm$,eHC(l.i"d~n()1 
Heptachlor 

Ald;'I"!, ' " 

Heptachlor epoxide 

..lindo8ulfan ,', 

Dieldrin 

,,~.4'-DDe 

Endrin 

EbdOI:lUlfilh /I 

4,4'-000 

,~rid6ElI.ilfan sulfate: 

4,4'-00T 

'M etho;<yohlot 

Endrin ketone 

,End;';n 'aldehvde 

• alpha-Chlordane 

'g~mma~bhIQrdane 
Toxaphene 

'Arocil()r~ 1 0 18 

Aroclor-1221 

"Araolor.1232 

Aroolor-1 242 

AtQo1Qr-1248 ., 

• 
PESTICIDE/PCB RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R5003 R5004 R500S 

'A6003G1P1 A6QC)4G1P1 R5()O$01P1 

10J08/98 ' 10/08/98 10/09/98 

Prl"!!!,¥' Prlmarv Primary 

0.06 U 0.06 UJ 0.06 U 

0,015 U 0.05 UJ 0.06 U 

0.06 U 0.06 UJ 0.06 U 

0.06 U 0.061JJ O.06lJ 
0.06 U 0.06 UJ 0.06 U 

0.06 UJ 0.06 UJ 0.06 UJ 

0.06 U 0.06 UJ 0.06 U 

, O.OS U O.OS,UJ 0.06U 

0.1 U 0.1 UJ 0.1 U 

0.1 U 0.1 UJ 0.11.1 
0.1 U 0.1 UJ 0.1 U 

0.1 U 0.1 UJ 0.1 U 

0.1 U 0.1 UJ 0.1 U 

0.1 U 0.1 UJ 0.1 U 

0.1 U 0.1 UJ 0.1 U 

O.oU 0.6 UJ O.S U , 

0.1 U 0.1 UJ 0.1 U 

0.1 U 0.1 UJ 0.1 1.1 

0.06 U 0.06 UJ 0.06 U 

0.06 U 0.06 UJ 0.061.1 

6U 6 UJ 61.1 

1 U 1 UJ 1 U 

2U 2 UJ 2U 

1 U 1 UJ 1 U 

1 U 1 UJ 1 U 

1 1.1 1 UJ 1 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not anelyzed 

• 
Page: 10 

R6006 R6007 R5008 

R600&01P1 R500701P1 R6()OtlQ1P1 

10109/98 10/09/98 1Q110/98 

Prlmarv Prlmarv: PrImary 

0.06 UJ 0.06 U 0.06 UJ 

0.06 UJ 0.060 0.06UJ 

0.06 UJ 0.06 U 0.06 UJ 

O.OU UJ 0.060 0.06 UJ 
0.06 UJ 0.06 U 0.06 UJ 

O.OU UJ 0.06 UJ" O~Of$ ,1.1,) 

0.06 UJ 0.06U 0.06 UJ 

0.06 UJ 0.06U' O!06UJ 

0.1 UJ 0.1 U 0.1 UJ 

0.1 UJ 0.1 U ,0.1 UJ, 

0.1 UJ 0.1 U 0.1 UJ 

0.1 UJ 0.1 U' 0.1 UJ 

0.1 UJ 0.1 U 0.1 UJ 

0.1 UJ 0.1 U 0.1 \IJ 

0.1 UJ 0.1 U 0.1 UJ 

0.6 UJ 0.6 U 0.5UJ 

0.1 UJ 0.1 U 0.1 UJ 

O.lUJ 0.1 U 0.1 VJ 
0.06 UJ 0.06 U 0.06 UJ 

0.06 UJ 0.06 U 0.06 UJ 

6 UJ 6U 6 UJ 

1U.,J 1 U 1UJ 

2UJ 2U 2UJ 

1 UJ 1 1.1 1 UJ 

1 UJ 1 U 1 UJ 

1 UJ 1 1.1 1 UJ I 



,,',::': '.:'. 
, .," 

, SITE·, 

. $AMPl;E 11)·,,, • 

DA~·· .:; 

:. ,,' .. 
" ...... ' 

;,'".>. »>,' • 

PESTICIDE/PCB RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

.. , . R.6003 

:J'60Q3calP1 

10/08/" 

1 U 

1 U 

R6004· 

R6004$1P1 

10108/" 

Prlmarv 

1 UJ 

1 UJ 

R5005 

RfiOO,GQ:1P1 

10/09/98 

P,lmary 

1 U 

1 U 

Values represent total concentrations unless noted < = Not detected at indica tad reporting limit .,. = Not analyzed 

R5006 

R600$q~P1, 

10/09i9$ 

,Pr/mll,y·. 

1 UJ 

,1 UJ 

R6001· . 

1\60010''', 
.··10/09/98 . 

. Primary· ..... 

1 U 

1 U 

. :" .. 

Page: 20 

"R600b"· . 
R6UO'aG 1,1 . 

, ·10/!lbi08 
. .Pri~atv" 

1 UJ 
,1 UJ 

.; . 



• 

alpha-BHC 
,6ata·B.HC· 

delta-BHC 

Jl~mni8.eH.~(Linijanal 
Heptachlor 

Aldrin 

Heptachlor epox/de 

Endo.ulfan I 
Dieldrin 

4;4"OO~' , . 
Endrln 

I:fldo!lUlftiri Ii 

4,4'-DDD 
: 

Endosuifan atilfate 

4,4'-DDT 

¥'etb()}(YQhlor . 

Endr/n ketone 

,Endrin aldehyde 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

.A~oQlor~ 1.0H~ 

Aroclor- 1 221 

Aroclol'+ 1232 

Aroclor-1242 

Arool~rw 1248 

" , 

" ~ITe 
'$AMPl&ID 
DATE 

",REtilULT.TVPE 

• 
PESTICIDE/PCB RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R5009 

R600901P1 

10110/98 

Prlma,ry 

0.05 U 

0.05 U 
0.06 U 

0.05 U 

0.06 U 

0.06 UJ 

0.06 U 

.0.06 U 

0.1 U 
.. 0.1 U 

0.1 U 

0.1 U 

0.1 U 

0.1 U 

0.1 U 
, 0.6 U 

0.1 U 

0.1 U 

0.06 U 

0.06 U 

6U 

1 U 

2U 

1 U 

1 U 

1 U 

1\6010 

R601001P1 

10'10/98 

Primary 

0.05 U 

0.06U 

0.06 U 

0.06 U 
0.06 U 

0.06 uJ 
0.06 U 

0.06 U 

0.1 U 

0.1 U. 
0.1 U 

'0.1 U 

0.1 U 

0.1 U 

0.1 U 

0.6 U 

0.1 U 
0.1 U 

0.05 U 

0.06 U 

6U 

1 U 

2U 
1 U 

1 U 

1 U 

R6011 

R601101P1 ' 

10111/98 

P,'marv 

0.05 UJ 

C).06 UJ 

0.06 UJ 

0.06 UJ 

0.06 UJ 

0.06 UJ 

0.06 UJ 

. 0.06 UJ 

0.1 UJ 

0,1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.6 UJ 

0.1 UJ 

0.1 UJ 

0.06 UJ 

0~06 UJ 

6 UJ 

1 UJ 

2. UJ 

1 UJ 

1 UJ 

1 UJ 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit --- ",Not analyzed 

R60l2 

R601201P1 

10/11/98 

Prlmarv 

0.05 UJ 

0.06 UJ 

0.06 UJ 

0.06 UJ 
0.06 UJ 

0.06 UJ 
0.06 UJ 

0.06 UJ 

0.1 UJ 

O~ 1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.6 UJ 

0.1 UJ 

0.1 UJ 

0.05 UJ 

0.06 UJ 

6 UJ 

1 UJ 

2 UJ 

1 UJ 

1 UJ 

1 UJ 

Ro013 

A6013G1P1 

10111/98 

Primary 

0.06 UJ 

0.06 UJ 

0.06 UJ 

0.06 UJ 

0.06 UJ 

O.OI5W . " 

0.06 UJ 

0.05 UJ 

0.1 UJ 

0.1,UJ . 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.6 UJ 

0.1 UJ 

0.1 UJ 

0.06 UJ 

0.06 UJ 

5 UJ 

1 UJ 

2 UJ 

1 UJ 

1 UJ 

1 UJ 

• 
Page: 1 E 

R6014:. 

R601401"1' 

10/13/$8 

Prlmsry 

0.06 U 

0.05U 

0.05 U 

O.O~ .. U 

0.06 U 

O,I)!> UJ 

0.0027 J 

0;06:U 

0.1 U 

0,.1 iJ. 
0.1 U 

0.1 l,f 
0.021 J 

0.1 U, 
0.0086 J 

0.6 U 
0.1 U 

0.1 U 

0.017 J 

0.014 J 

6U 

1 U 

2U 

1 U 

1 U 

1 U 



I:::,': ' 

'¢()N$i~TO~Nt "(Unit' 10 49/LI 

.. 
"'. .. ,', " 

Aroclor-1264 

Arocior~ 1 260" 

, , 
, : 

:; ... 

, .. "SITE " 

$AMP~~ID" 
DATE 
.. 

",:" R~$ULTTYt:lE .. 

PESTICIDE/PCB RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

"Rij,009 
, " 

~SOO$G1P1 

10110/98 

" t:lrlmary, 

1 U 

lU 

R5010 

A$010G1P1 
'10110/98 

,Prl~arv 

1 U 
, U 

R6011 

R6011Q1P1 

1011,1/96 

Primary 

1 UJ 

1 UJ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

Page: 2E 

R601,~ R5013" ", R6014 , 

Rf)012a1P1 R6013G1P1 R691401P1 
10/11/98 1,OI1119.~ 10i13/96 

t:lrlma~y " Primary,', ':Prfmary" 
.. 

1 UJ 1 UJ 1 U 

1 uJ , UJ 1 U 

" 

• 



• 

alpha-BHC 

b&tEi·aHc 
delta-SHC 

1JGmm$'~eHCILindanEi) 
Heptachlor 

Aldrin . .: 

Heptachlor epoxide 

Endo8ulfan I 

Dieldrin 

,4A~·OO,e 

Endrin 

EnifosUifili'l II 

4,4'-000 

Endb8ulfan sulfate " 

4,4'-00T 

M~th6xVOhlor ' ' 

Endrin ketone 

Endrin !ilda'w~e 
alpha-Chlordane 

:gainma,:Chlordane , 

Toxaphene 

:Aroolor; 101 & 
Aroclor-1221 

Ar?olor.1232 

Aroclor-1242 

Arooltir:'1 248 

',,: SITE 

: , $AMPLt ID' 
OAte, 

" ,RESULT TVPE 

• 
PESTICIDE/PCB RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R5016 

I!t'Q16~'P1 
10'10/98 " 

Primary 

0.06 UJ 

0.06 UJ 

0.06 UJ 

O,Ot;i UJ 
0.06 UJ 

0.06 UJ 

0.06 UJ 

0.06 UJ 

0.1 UJ 

0,1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.6 UJ 

0.1 UJ 

0.1 l)J 

0.06 UJ 

0.06 UJ 

6 UJ 

1 UJ 

2 UJ 

1 U,J 

1 UJ 

1 UJ 

R&01S 

rtG016~101 

10/10/98' 

Duplicate 1 

0.06 UJ 

0.05 UJ 

0.06 UJ 

0.06 UJ 

0.06 UJ 

0.06 UJ 

0.06 UJ 

0.06 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.6 UJ 

0.1 UJ 

0.1 UJ 

0.06 UJ 

0;06 UJ 

6 UJ 

1 UJ 

2 UJ 

1 UJ 

1 UJ 

1 UJ 

R&OlS 

R!S(l16G1P1 

10/09/98 

PrImary 

0.06 U 

0.06 U 

0.06 U 

0,06 U 

0.06 U 

0,06 UJ 

0.06 U 
0,0f) U 

0.1 U 

0" U 

0.1 U 

0.1 U 

0.1 U 

0.1 U 

0.1 U 

0.6 U 

0.1 U 

0.1 U 

0.06 U 

0.06 U 

6U 

1 U 

2U 

1 U 

1 U 

1 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ---,. Not analyzed 

R6017 

f\$017(J1P1 

10(11/98 

Primary 

0.06 UJ 

0.05 U 

0.06 UJ 

0.06 U 

0.06 U 

0,06U 

0.06 U 

a.OtSU 

0.1 u 
0.1 U 

0.' U 

0.' U 

0.1 U 

0.1 U 

0.1 U 
0.5 U 

0.1 U 

0.1 U 

0.06 U 

0.06 U 

5U 

1 U 

2U 
, U 

1 U 

1 U 

R8003 

, R8()03G1'1 ' 

10'11/98 

Primary 

0.06 UJ 

0.06 U 

0.06 UJ 

O.OEi U 
0.06 U 

a.osu 
0.06 U 

0.015 U, 

0.1 U 

0.1 U 
0.1 U 

0.1 U 

0.1 U 

0.1 U 

0.1 U 

0.6 U 

0.1 U 

0.1 U 

0.06 U 

0.06 U 

6U 

1 U 

2U 

1 U 

1 U 

1 U 

• 
Page: 1F 

, R8008 .. ,' 

, RaO()8~1~,L 

10/12198 

Primary 

0.06 UJ 

0.06 UJ 

0.06 UJ 

0.06 UJ 
0.06 UJ 

O;Oe,UJ 

0.06 UJ 

. 0.06 UJ 

0.1 UJ 

0.1 uJ 
0.1 UJ 

0.1UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.6 UJ 

0.1 UJ 

0.1 UJ 

0.06 UJ 

0.06 UJ 

6 UJ 

1 UJ 

2 UJ 

1 UJ 

1 UJ 

1 UJ 



: ... . 
: .'. sITe .. .::. 

'.' ~.()N$jitVE".T (UnItt Irl ug/l.l '$AMPLEIO 

: bArs'·· 
. RESULT TVPE 

Aroclor-1254 

Atoclor-126.0· 

. ,,' , 

'" .. 

R5016 

PESTICIDE/PCB RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R5015 R6016 

R6016G1P1' . Ft6015G1D1 R6016Q1P1 
. 10/10/98 10/10'98 10/09/98 . 

Primary . Duplioate} Primary 

1 UJ 1 UJ 1 U 

1 UJ 1 UJ , U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

Page: 2F 

..... 

RB01] ·R8003 . R8Q08" ," . 

R601141P.1 R8003G1P1 '"8008(UP1 

10'11/98 10,,1/98 .10"2/98.' 

Primary : Primary '. Primary' 
. ',' 

1 U 1 U 1 UJ 

1 U 1 lJ 1 UJ 

'.:'. ',' 



• 
Ii~~ 

" ,,' 
" 

,', ' SITE 

;' QQN_TITUrNT (Unitt In ug/l.I' ' ': $AMPLIt 10 
:". .:::", , DATE 

: 
", " RISUlTTYPE 

" " .... : " 

alpha-BHC 

,beia-:aHc;' ," " 
" 

delta-BHC 

:gGmmli .. eI:!CILlndane,1 

Heptachlor 

Aldrin 

Heptachlor epoxide 

ando,8ulfan I 

Dieldrin 

4;4/.OOE 
Endrln 

'~nd:~Bulfan II . " . 
.. 

4,4'-000 

:lihdbaUlfat'l'sUlfate 

4,4'-DDT 

:~'~tlioXY6hlot' ': 

Endrln ketone 

~ri9rin aldehyde' 

alpha-Chlordane 

gamma.Chlordane 

Toxaphene 

ArOQlor:1 01 e : 

Aroclor-1221 

;Arpolor·1,232 

Aroclor-1242 

ArpolQr" ~ 248 

• 
PESTICIDE/PCB RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

, ' 

R800D R8010 R8010 

rd'tO()$G1P1 "a010G1P1 R8010G1D1 
'loi12f98 10112/98 10/12/98 

Primary Prlmarv Duplicate 1 

0.06 UJ 0.05 UJ 0.05 UJ 

0.06 UJ 0.06 UJ 0.06 U 

0.06 UJ 0.05 UJ 0.06 UJ 

0.05 UJ 0.06 UJ 0,06 U 

0.06 UJ 0.06 UJ 0.05 U 

0.06 UJ 0.06 UJ 0.06 U 
0.06 UJ 0.06 UJ 0.06 U 

0.06 UJ o,Oa UJ 0.06 U 

0.1 UJ 0.1 UJ 0.1 U 

0.1 OJ 0.1 UJ 0.1 U 

0.1 UJ 0.1 UJ 0.1 U 

0.1 UJ 0.1 UJ 0.1 U 

0.1 UJ 0.1 UJ 0.1 U 

0.1 UJ 0.1 UJ 0.1 U 

0.1 UJ 0.1 UJ 0.1 U 

0.6 uJ 0.6 UJ 0.6 U 

0.1 UJ 0.1 UJ 0.1 U 

0,1 UJ 0.1 UJ 0.1 U 

0.05 UJ 0.06 UJ 0.06 U 

0.06 UJ 0.06 UJ 0.06 U 

6 UJ 6 UJ 6U 

1 UJ 1 UJ 1 U 

2 UJ 2 UJ 2U 

1 UJ 1 UJ 1 U 

1 UJ 1 UJ 1 U 

1UJ 1 UJ 1 U 
Values represent total concentrations unless noted < = Not detected at indicated reporting limit .-- = Not analyzed 

• 
Page: 1G 

R8020 

R80~()t)1Pi 

10120/98 

Prlmarv 

0.05 UJ 

0.06 UJ 

0.06 UJ 

0,06 OJ " 

0.06 UJ 

0.06 UJ 

0.06 UJ 

O,06,OJ' 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.6 UJ 

0.1 UJ 

0.1 UJ 

0.06 UJ 

0.Q6 UJ 

6 UJ 

1 UJ 

2 UJ 

1 UJ 

1 UJ 

1 UJ 



,SITE' 

(Unlw In ug11.. ' ' fIIAMPLI; 10 

ti~TE 
,RESULT TVPE , 

," 
, .. 

PESTICIDE/PCB RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R8001 ' R8010 R80:10 

AeOO9G1P1 R8Q10G1~1 R8010B1"1 
,10112/88' 10/12198 ' 10/12198 

Primary Primary ,Duplicate 1 

1 UJ 1 UJ 1 U 

1 UJ 1 UJ , U 

Values represent total concentrations unless noted < = Not detected 8t indicated reporting limit ..... Not analyzed 

Page: 2G 

.... 

RB020 , " 

R,B020G1P1 

10/20/98, ,," 

Primary 

1 UJ 

1 UJ 

,,' 
" , 

: 



• 
>",: 
., .. 

SITE 
.. eONS1;TUrN.:r ,U/lilV, 11'1, ugn;,: .. . ,·$AMPLE It> 

,': 
DATE . 

: 
::\. . , '. 

RESUU:.TVPE' , . 
.".,," 

Phenol 

·bill(t;chlofQethvllether. " 

2-Chlorophenol 

.1 f~'Plc;hjQr~benlehEt 
1 A-Dichlorobenzene 

1 ~.2'~Dlohlorob~ni8nll 

2-Methylphenol 

:,~i~;.;·oxY~18( 1~'Chfor()PtoPQne) ~ 

N·Nitroeodlnpropylamlne 

,4,>Metliv'phenol , , 

Hexachloroethane 

. Nltrobenl!!en& 

Isophorone 

:2'Nitri)Phenol .. 

2,4-Dimethylphenol 

:bii;;12~thlOtoe~ho)(v)methane , .. . 
2,4·Dichlorophenol 

1 ',aA· Tr!¢hlarQbe"i~ne 
Naphthalene 

4~ChlQroanmne " '''', ...... 

Hexachlorobutadiene 

4"'t;hloro-:~~tvh~thvlpI1Ctnol .. " 

2·Methylnaphthalene 

lie~~¢.hIQro~Vclopsnt8diima , 
2,4,6-Trichlorophenol 

2 4,Q~ Tricf)lorophsflol .' 

'. 

' R4,OO1 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

,.' ,'.' 

R4002 MOOS 

'~4001G.1~1 . MOO.aG.1P1 R40Q3Q1P.1 
10121/98 10/21{98 10/26/98 

'Primary Primary Primary .. , 

2J 10 U 10 U 

10 U ' .10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 
10 y . 10 U 10 U 

10 U 10 U lOU 
., 

10 U lOU 10 U 

10 U lOU 10 U 

10 U lOU 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U. 10 U 

10 U 10 U 10 U 

10 U 10U 10 U 

10 U 10 U 10 U 

10 U lOU 10 U 

10 U 10 U 10 U 

10 U 1(>.U 10 U 

10 U IOU 10 U 

10 l) 10 U 10 U 
10 U to U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

25 U 2S,U 26 U 

Values represent total concentrations unless noted < = Not detacted at indicated reporting limit ... = Not analyzed 

• 
Page: 1A 

" '.:.' , 

R4003 R4004 R40C)6 ' ,,',' 

R49.03~1r>1 R4004G1'1 .. , R400G,O 1Pi" .. ... .... "," , 

10/Z6/98 10/ZEI/9S' 10/26/98 . ' .. 

Duplloate 1 Primary .PrimarV ' 
. "", ........ " 

10 U 10 U 10 U 

10 U 10 U 10U 

10 U 10 U 10 U 

lOU 10 U 1(HJ: .. ' .. . . 
10 U 10 U lOU 

1() U 10 U 10V , '.: 

10 U 10 U 10 U 

10U 10 U 10 tJ 

lOU 10 U 10 U 

10U 10 I,J 10V : 

10 U 10 U 10 U 

lOU 10 U lOU ",' 

10 U 10 U 10 U 

10U 10 U . 10 U ':, ... 

10U 10 U 10 U 

10U 10U : '''1()U 
' . 

10 U 10 U 10 U 

10 lJ 10 U lOU 

10 U 10 U 10 U 

10 U 10 U lOU 

10 U 10 U 10 U 

10U 10 l) 10 U 
, 

10 U 10 U 10 U 

10U 10 U lOU 

10 U 10 U 10 U 

26 U 215 U 26 U 



:,' ':" . ' ,. , , 

,," 
, " sITe 

:94N~T.To.eNt ' 
,',' . , , 

" $AMpLG'Ji :'U/niw·i~ ~IlJl.l .. 
' " " , ,DAi'E . ::: ,:, 

>RESU~T TYpe 
'" ',,' :" ;,' 
,','. , '" 

2.Chloronaphthalene 

2·Nltfoaniline 
.. 

" 

Dimethylphthalata 

·AQ~QaphthY[~me . 
2,6·Dinitrotoluene 

a~!'Iltro8nmna • 

Acenaphthene 

2A~,Dlitltrophanol :' 
4·Nitrophenol 

bib~ni.ofunin 
2,4-Dinitrotoluana 

4·Chlorophanyl·phanylather 

FlUorene 
4·Nitroaniline 

4;6-qiri(tro~2-methvlphEmol 

N-Nitrosodiphenylamine (1) 

4·S'rornophenyl·pnenylether 

Hexachlorobenzene 

Pentaohlorophanol 

Phenanthrane 

Anthracenfl' 

Carbazole 

DI-n;Butylj]hthalete . 

Fluoranthene 

" R4001 

SVOC RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

" .. ' 
R4002 R4003 ' 

, MOO1Q1P1 MOQa.Q,.,1 MOO3(i1P1 
" 

1Q121/98 10/21/98 10/26/9e't 

,Primary Prlmarv Primary 

10 U 10 U 10 U 

213u 25 U 26 U 

10 U 10 U 10 U 

16 U .10 U 10 U 

10 U 10 U 10 U 

, 26 U 26 U 25 U 

10 U 10 U 10 U 

26 UJ 26 UJ 26 U 

25 U 26 U 26 U 

lOU 10 U., 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

26 U 26U 26 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26U 26 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 OU 10 U 

Values represent total concentrations unless noted < = Not detected flt indicatad reporting limit ... = Not enalyzed 

Page: 2A 

.' . 
. ..... , .. 

R4003. R.4004,,' RI$(H)6 .' " '" 
" ,', ,,' 

R4003G101 M~04G1Pl ," .,', " " R4()O~~~~1' " 
10126;98 "0/26/98 :1oi2~~~8 ' 

" Dupllqata 1 PrlmarV.· PrlMarv 
' " 

',' .... ,. : .. .. 
10 U 10 U 10 U 

26 U 26 U ,25 (1' 

10 U 10 U 10 U 

,;0 U 10 U 
. , 

·JOt,--. 
10 U 10 U 10 U 

26 U 26 U 
,. 

.·2,5.t{· .•. . 
10 U 10 U 10 U 

26U 26 U : .. , 2.1) iJJ ' 

26U 26 U 26 U 

lOU lOU 10li.· 
10 U 10 U 10 U 

10 U 10 U 10'U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

.26 U 26 U 261.1 
10 U 10 U 10 U 

10 u 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U: 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 



• 
,.,':' .. .. ..... .. . .. 

: .. 
: .: 

:; ~6~~TitvW:Nr .. (Unit. :iti ugil, 
: .... .. 

.. ... 
: .... .. ... 
: : . . .. 

Butylbenzylphthalate 

aj3i;blchlijrobenii~lne 

Benzo(a)Anthracene 

:~i'iry#..~nE"·::· .. : 

bis( 2-ethylhexyl) Phthalata 

bl~n+oc.tylj:lhthalate:: 
.. 

. . 
Benzo(b)fluoranthene 

.l3enZO(k~fluoranth.~ne .. 

Benzo(a)pyrene 

'n~.enQ(·L2,3·cd)pytllne .. 
Dibenzo(a,h)anthracene 

.ellti:iO·(g~h,i}per-Ylen& 

: . .. 

.... . .. 

.. 

. . .. 

.. .. 

. . . :. 

. . 
SITe· 
. $~~I>LE·;O 
I;)ATE . . 

:~~SiJi..T ·TVPE 
',:" . . .. 

.. 

.. 

: 

: 

. . 

.... R4Oo.·' 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R4002 ·R4003 . 

A4061G1P~ A400.iG1P1 R4003G1P1 

10121198 . 10J2ii~8 10/26198 

Primary Primary: Primary 

10 U 10 U 10 U 

10 U to li 10 U 
10 U 10 U 10 U 

1.0 u· 10 u. 10 U 

4J 6J 10 U 

10.V .. 1.0 V 10 U 

10 U 10 U 10 U 

10 U lOU fo U 

10 U 10 U 10 U 

10 U lOU 10 U 
10 U 10 U 10 U 

10 U 10 U 10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 3A 

.. . ..... , 

R4003 R4004 .. :R4cios 

ft4003a1P1 1\400401P1 :A41,)(j5Q1P1. 
...... 

10/26/98 10/26/9~ toI2&/&8 

Duplicate 1 pj.im~ry . . .. Pftrflsry . 
... 

10 U 10 U 10 U 

1.0 U 10 U 10 t1 
10 U 10 U 10 U 

10 U· 10 U to v. .. 
10 U 10 U 10 U 

10 U 10 V ·lOV .. 

10 U 10 U 10 U 

1 (j U 10 V 10 tJ :',' . . 

10 U 10 U 10 U 

10.t) 10 U 10 U 
10 U 10 U 10 U 

10 U ;6 U 10 U 



Phenol 

2-Chlorophenol 

SVOC RESULTS 
GROUNDWATER MOf\IITORING PLAN 

PHASE 1 

Values represent total concentrations unless noted ,< = Not detected at indicated reporting limit --- = Not analyzed 

Page: 'I B 



• 
SITE 

: .CONa't.'fUfiNT .. .. fUnl" In uglLI sAMPLiuo . ... 
DAti . 

RESULT TVP.! 

2-Chloronaphthalane 

2·Nltrosnilina 
Dimethylphthalate 

AcanIJPhthvlenEI 

2,6-Dinitrotoluana 

3-Nitroanllina . 

Acenaphthane 

2;4-0Inltrophenol 

4-Nitrophanol 

. blbenzofuran 

2,4-Dinitrotoluene 

.oiiithYlphthalote 

4-Chlorophenyl-phanylather 

.I:,'IUQt$n9 . 

4-Nitroaniline 

4,6~Olnlt':O.2'methYlphei1ol 

N-Nitrosodiphenylamine (11 

4·$r()~QPh~m·YI,pMnylether 

Hexachlorobenzene 

Pentaohlorophenol 

Phenanthrene 

Al1tnracen~" 

Carbazole 

Pi"n"B.iJtylphthalate 

Fluoranthene 

PYrerte. 

R4008 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R4007 R4008 

: R4008G1P1 Moo7G1P1 R400801P1 
10125198 10/23/98 10/23/98 

. Prlmarv Prlmarv Primary 

10 U 10 U 10 U 

26U 26 U 25 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

25 U 26 U 26 U 

10 U 10 U 10 U 

2lHIJ ~6 UJ 26 UJ 

25 U 25 U 25 U 

10U 10 U 10 l) 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 iJ 10 U 

25 U 25 U 26 U 

26 U 26 U 25 U 

10 U 10 U 10 U 

10 U 10 U 10U 

10 U 10 U 10 U 

25 U 25 U 26 U 

10 U 10 U 10 U 

~O l) . 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U lOU 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit .. -= Not analyzed 

• 
Page: 28 

R4009 . R4010 R40·11 
f\4oQ9G1Pi R40iOG1P1 R401101,1 
10/22/98 10/22/98 10/2~/98 . 

Prlmarv Primary . P(tmary 

10 U 10 U 10 U 

26 U 26U 25 U 

10 U 10 U 10 U 

10 U 10 U 10V .. 

10 U 10 U 10 U 

26U 2$ U 25V 
10 U 10 U 10 U 

26 UJ 26UJ. 2EHjJ. 

26 U 26 U 25 U 

10 U fO U 10 U 

10 U 10 U 10 U 

10 U 10 U lOU 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

26 U 25 U 2.6U 

10 U 10 U 10 U 

10 U 10 U 10U 

10 U 10 U 10 U 

26 U 26 U 25 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

----



..... 
'" .... 

" .. : ' , 
" 

.. 
" .... ,,'; ",;,,, 

" .. ,' ," 
.... 

, :Q6N$TtTO~Nt tUnlt, 10 "tl/l.,': ' .. , .' . 
" " ' .. ,," .. " 

.',' :," .':/ 
',' 

: , .. ' " , 
.... 

,,' .... 
. " 

",' 

,,' 
" 

ri~06tv:lphth818t'e 

Benzo(b)fluoranthene 

Benzo(a)pyrene 

I~(jeoc;i( h2,a,c<lipyre!'l8,: 

Dibenzo(a.h)anthracene 

:i3~nZO(g.I-tl)peryl$"& 

, , : 

, 'S!Tit: 
' ' .. ' 

$AMPLJID: 
" 

DAtl" 
: ",'" " RESUa;iTVp~", 

,," .. ".' . 

' , 

SVOC RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

,R40QG R4007:, MOOS 
, ' 

"40C)$G1'P1 1\40()7G1 P1 fl400ea1P1 
: 

10/2$/98';, 10/23/8~' ,10/23/98 

" P;,Ir:nary: Primary Prlmarv· 

10 U 10 U 10 U 

10 U 101,.1 1Q U 

10 U 10 U 10 U 

10 U 10 If 101,.1 

4J 10 U 10 U 

10 U 10 u 101,.1 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

101,.1 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

lues rapresent total concentrations unless noted < = Not detected ot indicated reporting limit •.• ;: Not analyzed 

R4009 

R40i)9G1Ji' 
10122198 

Primary' 

10 U 

10 U 

10 U 

1C) 1,.1 

10 U 

10 I,J . 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

, , 

R4010 

R4010tHP;' 

10/22/98 

Primary' 

10 U 

,10.u 

10 U 

16 U 

10 U 

10 U 

10 U 

10 U 

10 U 

101,.1 

10 U 

10 U 

Page: 38 

"" ,R4~,:t1· 

., "'~011G1P1 ' 
.10126/~8' 

. 'Prim~ry 
" ',,, 

10 U 
,10,U' 

10 U 

: toy," 
10 U 

1QV.·. 
10 U 

10jj 

10 U 

H>-y':.'" 
10 U 

161,.1 



• 
.. .... 

'-:', 
'. 

... .: ' . 

:.eqNGfitUENT· : tUl'llt~ i." itglL' . 
.. .. ' .. ----. ' , 
'-':;.' 
'.' .' .... ... 

'~.", . . '. : 
;: 

'. ",. 

Phenol 

.bls(t~:c,htoroethYlletfW .. 
2-Chlorophenol 

j;~;p!QhiQ.r~·blJnXGnQ·: 
l,4-Dlchlorobenzene 

.1..~.2~Diohlor6banzena 

2-Methylphenol 

··2i2~·o.x.,ybI8( 1,ChI6r9prpP.~n~), 

N-Nitrosodinpropylamine 

·~tM~thYlph.~no' ,'. 
.... ,,: " ... 

Hexachloroethane 

.Nit'r,o'~enlerie .. 
Isophorone 

.2~NjtroPhcmol 

2,4.Dimethylphenol 

·bl$(2~ehtot~eth()xy)tl;ethane . 

2,4.Dichlorophenol 

.1 ,2,4· triQhlorQP~nzElne 

Naphthalene 

,~.ctJ1oroaniiine 

Hexachlorobutadiene, 

'4-~~hroro~~~Methvrphenol 
2·Methylnaphthalene. 

~~x8chioroovclopentadiene 
2,4,6-Trichlorophenol 

~A 6~ Ttichlorophenol 

.'. .. 
SITE 

.• AMP.U~I~ 
. b~TE 

RESiJLr'tVPE '. 

.. 

' . 

'. 

.. 

. M~1~. 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R.4013. R4014. 

M01ZG1P1 M013Q'1~1 R4()'4~1P1 

'10/23/98" 10126/98 10/27/98 

Prl,rtarv: p'rlmarv PrImary 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10:l) .. 10 IJ 10 IJ 
10 U 10 U 10 U 

: to u . lOU 10 U 

10 U 10 U 10 U 

.. JO.U 10 U 10 U 

10 U 10 U 10 U 

10 IJ fOU .. 10 U ... 

10 U 10 U 10 U 

10 .. U. . 10 U 10 U 

10 U 10 U 10 U 

10!,) . 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U to u 
10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ". = Not analyzed 

• 
Page: 1 C 

... 
R5001 R5001 R5Q02 

R6001G1P1 RS0C>.1 G1~.1. '. .f!'lS()~aQ 1 P1 

. "10108/98 10/08/98 .10/08/98 ... 

Primary' Dup,lIcate 1. PrImary 
. .. .... , .... .... ...... 

10 U 10 U 10 U 

10 U 10 U 10 (I 
.. 

10 U 10 U 10 U 

10 U 10 IJ . .. , 1QU 

10 U 10 U 10 U 

10 U 10 u ····lQ·V. ",. .. 
10 U 10 U 10 U 

10U. 10 U to u: . 
10 U 10 U 10 U 

10 IJ 10 U .'. .. lOU 
10 U 10 U 10 U 

10 U 10 U 1'0 U 

10 U 10 U 10 U 

10 U 10 U . 10 U 

10 U 10 U 10 U 

10 U' 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 
10 U 10 U 10 U 

10 U 10 U lOU . .... 

10 U 10 U 10 U 

26 U 26 U 26 U 



SITE 

.QONBTITVENT (Units In ug/LI ... ·$AMPLI; II) 
;',,:' . '. 

DATi: .. 
. ' . 

' .. " ... 
.... RESUlT TVPE 

2-Chloronaphthalene 

:2·Nltroanilihe 

Dimethylphthalate 

A~eriill)hthYlene 
2,6-Dinitrotoluene 

.3~Nltroah·ilina . 

Acenaphthene 

2~4~OlnlttoPhenol.· .. ' .. " 
4-Nitrophenol 

. Q.!~a~?;qfur.li" .. .. ' 

2,4-Dinitrotoluene 
.. 
htl)alate 

4-Chlorophenyl-phenylether 

'!=Iuoran'e' 

4-Nitroaniline 

t.~ 6·.Plnlt;'O~2;n-'1athy-'j:>haIiOI 
N-Nitrosodiphenylamine (1) 

4·~romQPhenYI-pheriylether-
Hexachlorobenzene 

P.entB~hlor'Ophenol 
Phenanthrene 

. Ai'itt1hic~na ... 
Carbazole 

'Qh~~89tYJphthalatB :. 
Fluoranthene 

R40U· 

SVOC RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R4013 R4014 

. M01a~1p1 R4()1~G1P1 M01401P1 
1012.3/98 10/2~/98 10/27/98 

Prln'lIiry Primary" Primary 

10 U 10 U 10 U 

26 U 26 U 25 U 

10 U 10 U 10 U 

10 l) 10 V 10 U 

10 U 10 U 10 U 

26l) 26 U 26 U 

10 U 10 U 10 U 

·25 UJ ~6 U ·26 U 

26 U 26 U 26 U 

.. 10 u . 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

·26 U 26 U 26 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

10 U 10 U 10 U 

10 U 10 U 10'U 

10 U 10 U 10 U 

10'U 10 U 10 U 

10 U 10 U 10 U 

U 10 U 10 U 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

Page: 2C 

R6001 R5001 R6oo2 
.' " 

ftSOlHG1P1 ~5001<a101 · .A!;OO~G1P1 
.: ..... 

10/0ei98 1010ei98 . 10/08198 
. ... 

Prlin ary Duplicate 1 . Prl'!lsry 
.. 

10 U 10 U 10 U 

26 UJ 26 UJ '25 UJ 
10 U 10 U 10 U 

10 U 10 U ·tOV· 
10 U 10 U 10 U 

26 U 2(5 U ·215 V 
10 U 10 U 10 U 

..26·U 2(5 U . 
.. 
· 2$U: .. 

25 U 25 U 26 U 

10 U lOU ., 10U' 

10 U 10 U 10 U 

10 U 10 U · 10U:····· 

10 U 10 U 10 U 

10 U 10 U to U 

26 U 26 U 26 U 

26 U 26 U 26 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

10 U 10 U 10 U 

10 U 10 U . 10 I,J 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 

• 



• 
: 

'. . : .,.: 
; 

.90il1~"'ITOr;NT (Unit, Il'Iucr!LI 
.. 

.... '. 

. . ' ... 

Butylbenzylphthalate 

; 3;~ '·Dlcnloro be nzjdlne 

Benzo(a)Anthracene 

.:ChrViJene 
bls(2-ethylhexyIlPhthalate 

:Ol-ri-octyll)hthalate 

Benzo(blfluoranthene 

. EI.aozo(k) f luorant haria .; 

Benzo(a)pyrene 

.lnael'io(1.4,3.cdlpyrene 

Dibenzo(a.h)anthracene 

: B&nio(g. h. i)perVlene 

.'. 

. .. 

. ' .. 

': ; 

. SITE 

.$AMPl~ID 

DATE 
. . ,. 

' .. : R~SUL T TYPE 

R4012 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R4013 R4014 

MOUG1P1 M013Q1P1 M01401P1 

10123/98 10/26/98 10/27/98 

Prlma.rr : Primary Primary 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10l) 10 u 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 3C 

R6001 RGOO'! R6002 

MOO1G1P1 R60c)10101· ~606a01'1 

10108/98 ·10/08/98 10/C)8/9~. 

PrirJ,sry Primary Duplicate. 1 .... ; ... 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 V 
2J 10 U 10 U 

10 U 10 U lOU. 

10 U 10 U 10 U 

'10 U 10U .. to'V 

10 U 10 U 10 U 

10 U 10 U 10U 
10 U 10 U 10 U 

10 U 10 U fO LI 



, . ,';. 
.. : .. SITE 

. (l}nlt$ln ."g/Ll·· :SAMPLI; 10 

DAte .. 
RESUi. T TYPE 

2-Chlorophenol 

·1~~~D'~h,QrQb$.n~GO~ 
1 A-Dichlorobenzene 

1 ,,2.DIOhlorobentai1a .. 

2-Methylphenol 

:~i.2,,,,oxy~tS(1.~¢h,oi'opr.opa"'el· '. . ' .' 

N-Nitrosodinpropylamine 
... 

I .... ' .. 

Isophorone 

2-l\Jitroi)henol 

2A-Dimethylphenol 

bi$(2.~chlo.t~eth()xy) methane 

2A-Dichlorophenol 

.1.2,4:-TrjohlorqbE!nzene 

Naphthalene 

4~C~lorcianmnE! 
Hexachlorobutadiene 

svoc RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R5003 .' R50p4· R6005 
.'. 

R5004~1P1 RIS006Cl1P1 .. R500$GiP1 

. 10/06/98 10/08/98 10/09/9S' 

Primary . Primary Primary 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 
.. 10 l) 10:U 10 U 

10 U 10 U 10 U 

. 10 l) 10 U 10 U 

10 U 10 U 10 U 

10U lOU 10 U . 

10 U 10 U 10 U 

10 U '10 U 10 U 
10 U 10 U 10 U 

10 U lOU 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U' 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

.·10 U 10 U 10 U 

10 U 10 U 10 U 

10 l) 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

U U 26 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzad 

Page: 1D 

. R60~~ . 
. ' 

R6006 R5007 

Ft6006a1", . R6001(UP1 . A600.8c;a'iP1 .. 
1 Of 09/96 10/09/98. 10/10/96 . 

Primary Primary .. Pri;r.a~y 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10U 10 l) lO}J .'. 
10 U 10 U 10 U 

10 U '. 10.0 '10:\1 
10 U 10 U 10 U 

'10 U ·10·U· 
.. ·io·u . 

10 U 10 U 10 U 

10 U 10 I,J 10 V 
10 U 10 U 10 U 

10 U ~ 0 U 10:U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 t,I 10 U' 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U . 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10.U 

10 U 10 U 10 U 

U 26 U 26 U 



• 
(Unitt In uliJLI ' 

2-Chloronaphthalene 
:2~Nltroaniline 

Dimethylphthalate 

:.~QGnl;J,itrthYi8ne 
2,6-Dinitrotoluene 

a-Nitroaniline . 

Aoenaphthane 

'2i4-01!"lItroPhenol 

4·Nitrophenol 
Dlbeiiiofuran 

2,4-0Initrotoluene 

.'f:>lethYlptithalata 

4-Chlorophenyl-phenylether 

FiuotenEl' 

4-Nitroaniline 

:4,,6-Dlhltto-,a-rrt,ethylphanol 

N-Nltrosodiphenylamine (1) 

4~a\\)mQPhenYH)heriYlather 

: Hexaohlorobenzane 

P.entaohlorophelnol 
Phenanthrene 

A!'lth.racene 
Carbazole 

. OI~n~,Butyfphth8Iate 

Fluoranthene 

·Pyrene " 

. SirE ....... , , 

S.AMPL! It> 
. DATE 
. RESULT TVPE 

; ...... 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

RUOOS 

R6003$1P1 

10/08/98 

Primary' 

10 U 

25 UJ 

10 U 

;OU 

10 U 

R5004 

fl!;;o()4~1Pl 

10108/98 

Primary 

R6005 

R60oS01P1 
10/09/98 

Primary 

10 U 

25 UJ 

10 U 

. . - ., " "2S~. 

10 U 

25 UJ 

10 U 

10 U 

10 U 

26U 

10 U 

26 U 

25 U 

10 U 
10 U 

10 U 

10 U 

10 U 

25 U 

26 U 

10 U 

10 U 

10 U 

25 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

··.10V 
10 U 

.26 V 
10 U 

,21) U 
lOU 

25U 

26 U 
.. 10 U 

10 U 

to'({ 

10 U 

10 U 

25 U 

26 U 

10 U 

10 V 
10 U 

25 U 

10 U 

10u 
10 U 

10 U 

10 U 

10 U 

25 U 

10 U 
10 U 

10 U 

10 U 

10 U 

26 U 

25 U 

10 U 

10 U 
10 U 

26 U 

10 U 

lOU 

10 U 

10 U 

10 U 

10 U 

Values represent total conoentrations unless noted < = Not deteoted at indicated reporting limit --- = Not analyzed 

RS006 

fi$OOeG1P1 

10/09/98 

Primary 

10 U 

26 UJ 

to U 

10 U 
10 U 

26 U 
10 U 

'26'U 
26 U 

to IJ 
10 U 

10 U 

10 U 

10 U 

26 U 

26 U 

10 U 

10 U 
10 U 

26 U 

10 U' 

10 U 

10 U 

10 U 

10 U 

10 U 

R5007 
A$oo1Q1P1 
1QIQ9/98 

Primarv. 

10 U 

26 UJ 

10 U 

10 U 

10 U 

250 . 
10 U 

26 U 

26 U 

10 V 
10 U 

lOU 

10 U 

10 U 

26 U 

26 U 

10 U 

10 U 

10 U 

25 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

• 
Page: 2D 

R~008 ' 

AI!iOOf$C)1P1 

10/10188 

Primary 

10 U 

26 U 

10 U 

10 IJ 
10 U 

26·tJ·. , 
10 U 

.26U 

26 U 

10U' , 

10 U 

10 U·" 

10 U 

lOU 

26 U 

26 U 

10 U 

10 U 

10 U 

26 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U. 



. tUnl .. In .~giLI . 

"':: 

Butylbenzylphthalata 
3)$~ ~Dlehlorob6nlldlna . 

BenzolalAnthracane 

.;", 

bls(2-athylhaxyI)Phthalate 

DI+n.<)ctylphthalate 

Benzo(blfluoranthene 

B.~20(klflutmjnt~eri6 . 

Benzo(a)pyrene 
Hn,i",rinf 1 ,2, 3~c.d)~Y'E!ne· . 
Dlbenzola,hlanthracene 

Benzo('1;b,i)j:)erylaM';:-

.,' .. 

SITE '. 

~AMPL~IO 
bAtE 

.. RESULt TV.PE 

SVOC RESUl T5 
GROUNDWATER MONITORING PLAN 

PHASE 1 

.. f:l,5003· ... · 

.fltl003G1P1 
10/08/98 

. Primary 

10 U 

10 U 

10 U 

. 10 U 
10 U 

10 U 

10 U 

10 U 

10 U 

10 t,J 

10 U 

10 U 

. R5004: 

Ilt;004~1P1 . 

10/08/98 

Primary· 

10 U 

10U 

10 U 

10 u 
10 U 

'10 U 

10 U 

lOU 

10 U 

10 l) 

10 U 

10 U 

. RGOO!) 

. ,,6006G1P1 

10/09/98 

Primary 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 
1() U 

10 U 

10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

R6006 .. 

RGOQfJQ1P1 
10/0,.,,.8 

Prlmarv 

10 U 

10 U 

10 U 

10 U 

10 U 

1Q U 

10 U 

10 IJ 
10 U 

10 U 

10 U 

10 U 

RG007 
R6001c;tPl 
10/09/98 

Primary 

10 U 

10 U 

10 U 

10 U, . 

2J 

10 U 
10 U 

10 U 

10 U 

10 U 
10 U 

lOU 

.. ; 
"," 

Page: 3D 

HR600S' 

f\&OQ8Q1Pf . 
10/10/98 

pnma~v·· ...... : . 

10 UJ 

10 U 

10 U 

10V 
10 U 

'10VJ 

10 U 

10'\.1' 

10 U 

10U 
10 U 

10 U' 

• 



• 
. '. '. 

.. .. SITE ---

:C?O~.tITt.I~Nl C,",nit, In \11/1.1 . .,$AM~U;,IO 

. DATE 
. .. 

" :. -.. 

RESULT TYPE 
" 

"" 
Phenol 

'bI1l(2-6hloroethyOethet 

:2 -Chlorophenol 

~!3;bIQ:hjorQb$t\lene , 
1 A-Dichlorobenzene 

lsi-Diohlorobenzene " 

2-Methylphenol 

2,2' -.oxybls( 1-Chloroj)ropal'!el . 
. , 

N-Nitrosodinpropylamine 

4-Methyl"henol 

Hexachloroethane 

N,lt~obe02~he .. 
,Isophorone 

·'2-Nitr.ophenol 

2A-Dimethylphenol 

,biil(~.chIOfoethoxY)l'Tiethar.e 

2A-Dichlorophenol 

. i ,aA· TriQhlQrQbenzene 

Naphthalene 

:4-Chloroaniline. 

Hexachlorobutadiene 

.4.~Chr()ro.3·M!'IthVlphehOI 

2-Methylnaphthalene 

'l:i.e~aohloro9yclt>.p£mtadJene, 
2,4,6-Trichlorophenol 

2.4,6-Triohlorophanol ' 

.' . 

, .. 

.' 

·,,$009 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

"6010 R6011 

Ft500$G1P.1. A\)01001P1 AIS01101P1 

10110/98 10110198 . 10/1 1/98 

Primary : Primary Primary 

10 U 10 U 10 U 

·10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U ,0 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10'U 10 U 10 l,J 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit -•• '" Not anelyzed 

• 
Page: 1E 

.' .. 

R6012 . R5013 R6014 

A601tG1P1 Ra013G1'1 A1$01401,,1 ' 

10111/98 10'11198 10/13/98 

Primary Primary ,P,lmary 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 tJ 10V 
10 U 10 U 1 J 

10 U 10 U' 10'V 

10 U 10 U 10 U 

10 U 10 U 10V 

10 U 10 U 10 U 

10 U tOU 10U 

10 U 10 U 10 U 

10 U 10 U rou 
10 U 10 U 10 U 

10 U 10 U lOU 

10 U 10 U 10 U 

10 U 10 U ,10U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 13 

10 U 10 U 10U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 6J 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 



::. CQNSTitOriNT .•. (Unite In "g/ltl 

2-Chloronaphthalene 

2~Nrtt'oaniline .. 

Dimethylphthalate 

2,4-Dinitrotoluene 

bi.a#i'ylphthalate . 

4-Chlorophenyl-phenylethar 

F.luorena 
4-Nitroaniline 

. 6.DlnlttO~2-methY.lphetiOI. 
N-Nitrosodiphenylamine (1) 

4.Sr\>mophenyl·phenylether 

Hexachlorobenzene 

.pentaohlorophenol . 

Phenanthrene 

:An(hracllnll . 
Carbazole 

"SITE' 

$AMpLlIO 

. DAre 

. RESULT TYPE ': .. 

svoc RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

.. Ri009 

Fl60Q$01P1 

1()'10151J . 

'Prlmary 

10 U 

26 U 

10 U 

10U 

10 U 

26 U 

10 U 

':26 U 

26 U 

10 I,J 

10 U 

10 U 

10 U 

·10 U 

26 U 

26 U 

10 U 

10 U 

10 U 

26 U 

10 U 

10 U 

10 U 

10 U 

10 U 

R5010 

Fl6Q1001P1 

10110158 

Primary 

10 U 

25 uj 

10 U 

10 i.J 
10 U 

26 U 

10 U 

2.S U 

26 U 

10 U 

10 U 

10 U 

10 U 

10 U 

26 U 

26 U 

10 U' 

10 U 

10 U. 

26 U 

10 U 

10 U 

10 U 

10 U 

10 U 

R&011 

Ali01101P1 

10/11/98 

Primary 

10 U 

25 UJ 

10 U 

10 U 

10 U 

26 U 

10 U 

26 U 

25 U 

.10 U 
10 U 

10 U 

10 U 

10 U 

25 U 

26 U 

10 U 

10 U 

10 U 

26 U 

10 U 

10 U 

10 U 

10 U 

10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

R6012 

R6012G1P1 

10f11/~a 
Primary· . 

10 U 

25 UJ 

10 U 

10 U 
10 U 

26 U 

10 U 

.26 U,' 

25 U 

.10 l) 

10 U 

10 U 

10 U 

10 U 

26 U 

25 U 

10 U 

10 U 

10 U 

26 U 

10 U 

10.U 

10 U 

10 U 

10 U 

U 

RS013 

R6013G1P1 

10'11/98. 

Prlmarv· 

10 U 

26 U 

10 U 

lOU 

10 U 

~6 U 
10 U 

2~ U 

26 U 

l<?lJ 
10 U 

10 U 

10 U 

10 U 

26 U 

26 U 

10 U 

10 U 

10 U 

26 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 

Page: 2E 

. R&014' 

R6()i~G1P1 .. 
10/1$'9~ 
Pri~~rv 

10 U 

25 !,ij 

10 U 

lOi.J .. 
10 U 

··26.V .. 

2J 

2i!fv·.: . 
26 U 

' ... 10U· 

10 U 

10 U 

10 U 

10 U 

26 U 

26 U 

10 U 

10 U 

10 U 

26 UJ. 

10 U 

10 U. 

10 U 

10 U 

10 U 

10 U 



• 
'.::'" ':'" " 

¢bNS'TJT~~NT ' "iUnit$lri' uglLt 
:' 

Butylbenzylphthalate 

:3,3,'.Olchlorobanzidlne 

Benzo(a)Anthracene 

Chrys~ne' 
bis(2-ethylhexyIlPhthalata 

pi·n~octylphthalate ' ' 

Banzo(b)fluoranthene 

Btll'\lO(k)fluo~8rithen$:,.", 

Benzo(a)pyrene 

'inden~(1 ,2~$.·<id)imi'ln~ , 
Dibenzo(e,h)anthracene 

:~etilO(g;h,i)j;arYlan& 

"SITE 

, ,S~MPLIPt) ......... 

"DATE 

',RESULT TYPE, 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R500~ , 

R6Q09G1P1' 

1 ()J10/98 

Primary, 

10 UJ 

10 U 

10 U 

10 U 
10 U 

10 UJ 

10 U 

10. U 

10 U 

'10, t.J 
10 U 

lOU 

R50l0 

'R6010G1P1 ' 

10'10198 

PrImary 

10 U 

10 U 

10 U 

10. U 

10 U 

10 U 

10 U 

10. U 

10 U 

10 U 

10 U 

10 U 

R60'1 

~ISO,'1Q1P1 

1011 1/98 

Primary 

10 U 

10 U 

10 U 

10 t.J 
10 U 

19 t.J 
10 U 

10 U 

10 U 

10 U 
10 U 

10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

R6012 

It$01~G,1p1 

10111198 

Primary, 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10.u 
10 U 

10. U 

R5013 

RI,;01~G1P,' 

10'11198 

Primary 

10 UJ 

10 U 

10 U 

10 U ' 
10 U 

10 UJ 

10 U 

10. U 

10 U 

10 t.J 
10 U 

10 U 

• 
Page: 3E 

R6014 

RISo14Q1P1 

, 10/13/98 

Ptimary 

10 U 

lOU' 

10 U 

10. v." 
10 U 

10UJ 
10 U 

1'0. ,li" " 
10 U 

"'lOU 

10 U 

H)U 



.. 
..' . ' ... . ...... .:',.' .. ' 

. ·CQNSTlr~~Ni. . <UIlI .. 10' ua/LI: .'. 
. ' .. ,,' .. ' 

' .... ".' .' . .... 
.... . .. ' 

..... " .. . . ' 

Phenol 

blli(.2:Ch!oroethYl)ather 

2-Chlorophenol 

(3:pI9hlcirQbam:anQ:' 
1 A-Dichlorobenzene 

1 ;~·Oio.hloi'obeni!ene . 
2-Methylphenol 

2,2.I·o'.<ybl~(1-Chloropropan&) 

N-Nitrosodinpropylamine , 
Hexechloroethane 

Nitr'obaril'aris 
Isophorone 

2~N.it~oph&nol 
2A-Dimethylphenol 

Y)i'lieth'ane 

2A-Dichlorophenol 

.1 ;2~4~ TrjqhlQrobsniens 

Naphthalene 

4-Ctiloroarimne 

H exec hloro butadie ne 

4"Chloro~3"Mflthvlphenoi 

2-Methylnephthelene 

lopantadiene 

2,4,6-Trichlorophenol 

:·SIT&:····· ...... , ..... . ," 
. ' . 

'$AMPLt 10: . 
bAn···· 

'," 

. RESULT. T'YPE ... 

SVOC RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

'R601S . a,501S' R6018 . 
.. 

1'i601sca1p1 RG01f)G1t>1 M01601P1 
'.' . . . . 

:::10110198 . 
.. .. .. ," .. 

1oiio/98 10/09/98 

:i'rlmary Duplicate 1 Primary .. 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U . 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

U U 26 U 
Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 

Page: 1 F 

'.' 

R6017 "8003:: .. R8008.:· 

A~:QOaG1p1' .. Ra01j~1P1 . ~$()03Q1P' .... 
10;11/98 '10'11/9f"- . ;'011:2/98· . 

Primary Primary: . . "rlmary 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10 U tovJ: 
10 U 10 U 10 UJ 

10 U ·10 U ·10·\J.J 

10 U 10 U 10 UJ 

10 U 10 U. 
.. 

10VJ .. 

10 U 10 U 10 UJ 

10 U 10 U '10UJ 
10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10!). 10 uJ 
10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 l)J 

10 U 10 U 10 UJ 

26 U 26U 26 UJ 

• 



• 
, ' .. 

' , 
" 

, 
:: Q.~NStJTOENT', (Uhl~ In uglLl 

: .' 
'" • < •• 

'.; 

:-,' 
" 

' , " 

2 -Chloronaphthalene 

2·Mt~ollriiline 
Oimethylphthalate 

ltioenapht~YI'rl •. 
' , 

2,S-Oinitrotoluene 

3~NltrQaniline ' 

Aoenaphthene 

~i4~Dh,ittoptiGnol 
' " 

4-Nitrophenol 

Qlba~lofuran ' , 

2.4-0Initrotoluane 

:'f!:Hethylj>hthalate ' 

4-Chlorophanyl-phenylether 

FllJc>t'ene ' , 

4-Nltroanlline 

;4,e·Olnltto-2-methYlphiltlol 

N-Nitrosodiphenylamine (1) 

A·etom<H>heriyl.phenylether , 

Hexachlorobenzene 

Pentaohiar'oph,anol : 

Phenanthrene 

'Anthnicfina 
Carbazole 

Ol~~~autvlphthalata 
, ' 

Fluoranthene 

Pyrena 

: 

StTE 

8AMPL~IO' 

DATtl, :,',' 
' , 

" , 

' 'flGSULT,T.VP! : 

" , , 

" 

" 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

" 

R5016 R5015 R601~ 

R6016G1P1 RGo15G11)1 "6016G1P1 
" 

loi10f98 10'10/98 10/09/98' 

Prlma;y, Duplloate 1 PrImary 

10 U 10 U 10 U 

26 U 26 UJ 25 UJ 

10 U 10 U 10 U 

10 U 10 U 10 U 
10 U 10 U 10 U 

21)U 25 U 26 U 

10 U 10 U 10 U 

26 U : 26U 25 U 

26 U 26 U 26 U 

~O U to u 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

2~ U 26 U 26 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

10 U 10 U 10 U 

10 U 10 U to u 
10 U 10 U 10 U 

10 U lOU 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 
Values represent total ooncentrations unless noted < =Not detected at indicated reporting limit --- = Not analyzed 

• 
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RG017 R8003 R8008 " 

AG01141P1 R8003G1P1 Aa008G 1P1 :, 

10(11/98 10/11/98 10112198 

Primary Primary PrtmJIfV, 

10 U 10 U 10 UJ 

25 U 26 U 26 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 VJ 
10 U 10 U 10 UJ 

2G U, 25 U ~51JJ ' 

10 U 10 U 10 UJ 

26 U 26 U 2ElVJ 
26 U 26 U 26 UJ 

10 U 10 U 10UJ, 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 tJJ 

26 U 26 U 26 UJ 

26 U 26 U 26 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

26 U 25 U 26 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 



: '",. 
: 

" , : 
'·'.,8rT& " 

.. 
. :.:,,: " 

'ijI.'MPLE.Ib, , . .. ' 
',' ::j)Afi 

RESULT TYPE, 
'.,. 

bls(2·ethylhexyIlPhthalate 

[)"I)~clI::tvlp.htha!8 t 6,'. ',' 

Benzo(b)fluoranthene 

Bej'\io(k)tllioranthen& ," 
••• <" 

Benzo(a!pyrene 

l~dGnQ( L4~ a'cdlpvren!t .:: 
Dlbenzo(a,h)anthracene 

l'iil)peryl&M, 

" ,,' 

SVOC RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

"R6015:' l:\aln5 ,R5016 
. '. 

. RS016Q1P1 R601SQ1D1 A6()i6G1P1 .. 
1,0110/9,8 ' 

.. 
10'1tl/88 10;09198. 

'Primary Duplloate 1 Primary 

10 UJ 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

,10 U 16 U 10 I) 

10 U 10 U 10 U 

1() UJ ' 10 U 10 U 

10 U lOU 10 U 

" 1Q IJ 
, " 10 I) Hi U 

10 U 10 U 10 U 

lOU ' .10U 10 I:) 

10 U 10 U 10 U 

10 U lOU 10 U 

Values represent total concantrations unless noted < '" Not detected at indicated reporting limit ... =Not analyzed 

Page: 3F 

'R80G3',: " ,'R8008, R6011 .... .:.' .. 
MO,11G1P1 ' "t\OO3~1P~ .. A800a~1p~ . . ' '. " 

' ... 

10/11/98 10111.198 10112/98 .. 
.Prlmary " Primary Primary 

'.'.:' 

10 UJ 10 UJ 10 UJ 

10 U 10 U 10t..JJ' 

10 U 10 U 10 UJ 

10 'I) ,10 U 10 VJ: 

10 U 10 U 10 UJ 

10 UJ 10 uj: , , " 10UJ 
10 U 10 U 10 UJ 

10 U 16 U;', t,OVJ .:' ' , 

10 U 10 U 10 UJ 

,10 U 101,1 .,',' 10.~J:: . 
10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

• 



" 

" ' 
", "", .. , . 

• 

.'.:., 

,'. :', 
,':', 

Phenol 

:bls.(2-ahloi'oethyllether 
2-Chlorophenol 

'lj3.0j6ilj~rQb~nzEif\(, 
1,4-Dlohlorobenzene 

:1,f.Diohlorobenzena, ' 

2-Methylphenol 

~12' ~UxybI8(.1-Chlor6PtQPena) 

N-Nitrosodinpropylamine 

::4',Methv1pheool 
Hexachloroethane 

'Nitr6bel'l~ijne 

'Isophorone 

2,.Nitrb~henOI , 
2,4-Dimethylphenol 

iii$(2;i:hloioethoxy);i;etliah~ 

2,4-Dichlorophenol 

: 1 .. ?!4~ TriQ~lorob6nz~ne 
,Naphthalene 

4.Chl~toilnilbie 

Hexachlorobutadiene 

4-¢h'oro-3~Math~lphenor ' 

, 2-Methylnaphthalene 

liteillchiordo\,clopenJad!elle 

2.4,6-Trichlorophenol 

,Z,4; 6· trichlor~llhanol 

, sITe 
~AMP&'E 10", 

, , 

'DATE 
, ' 

RESULT T,VPE, 

• 
svoc RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

,<, ',' 

98009 ::' , , 

R8Q0901P,1 

10/'12/98 

Prlmarv, 

10 U 

IOU 

10 U 

tOU ::: 
10 U 

10 U 

10 U 

10 U' 
10 U 

,10 U 
10 U 

'10,U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

tou 
10 U 

10 U 

10 U .. 

10 U 

26 U 

R8010 

A801001P1 

10112/98 

Prlmarv 

10 U 

10U 

10 U 

tOU 

10 U 

,10 U 

10 U 
" lOU 

10 U 

lOU 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

26 U 

R8010 

R801001tn 

10112/98 

Duplloate t 

10 U 

10 U' 

10 U 

10 \,J, 
10 U 

10 U 

10 U 

10 U 

10 U 

10U 

10 U 

10 U 

10 U 

10 U 

10 U 

'10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

26 U 

Valuas represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

R8020 

RG()20G1P1 
10/20/98 

Prlmarv 

10 U 

lOU 

10 U 

,10 U 
10 U 

lOll' 
10 U 

10'U 

10 U 

10U 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

25 U 

• 
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'," . "" ,.,' . 

, , 
: 



.,:, .. ;,,: .. 

2-Chloronaphthalane 

'2~N ItrOB n ilimi 
Dimethylphthalate 

:ACiJrlBPh~hYIElnEi 
2,e-Dlnitrotoluene 

3~Nltroahiline 

Acenaphthene 

4-Nitrophenol 

.Qlba;'lofuran 

2,4-Dinitrotoluene 

4-Chlorophenyl-phenylether 

·~I~Qrana" 

4-Nitroaniline 

Hexachlorobenzene 

·P.~nta9hiorophenQi 
Phenanthrene 

Carbazole 

Diwn-B,i.JtYIp, htha late 

Fluoranthene 

SITE 

$AMPI,.EID . ," ',.' 

bAtE 
.. I:lES4~ T ~YPE 

SVOC RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R~009 

R$Q09Q1P1 

'1'~/12/98 .. 

. : .. ~rl"."Il.r.Y·; 

10 U 

26U 

10 U 

10 U 

10 U 

26 U 

10 U 

26 U 

26 U 
:10 I;l 

10 U 

10 U 

10 U 

10 U 

26 U 

26 U 
10 U 

101,) 

10 U 

25 U 

10 U 

10 U 

10 U 

10 U 

10 U 

OU 

R8010 

.R8010Q1P1 

10/12/98 

Prlma.ry 

10 U 
2SV 
10 U 

10 U 

10 U 

25 U 

10 U 

26 U 
26 U 

10 U 

10 U 

10 U 

10 U 

10 U 

26 U 

26 U 

10 U 

10 U 

10 U 

26 U 

10 U 

10 U 

10 U 

10 U 

10 U 

R8010 

. AB01(>Q1Dl 

10/1~/98 

DupllQ8ta .1. , . 

10 U 

26 U 

10 U 

10 U 
10 U 

26 U 

10 U 

is U 

26 U 

.10 U . 

10 U 

10 U 

10 U 

10 U 

26 U 

25 U 

10 U 

10 U 

10 U 

26 U 

10 U 

10 U 

10 U 

10 U 

10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzad 

R8020 

!\$1),20Q1P1 

10/20/98 

Prl",arv 

10 U 
26 U 

10 U 

10 U 

10 U 

26U 

10 U 

·i6 UJ 

26 U 

10.U 
10 U 

10 U 

10 U 

10 U. 

26 U 

2.6 U 

10 U 

10 U 

10 U 

26 U 

10 U 

10 U 

10 U 

10 U 

10 U 

Page: 2G 



• 
.' 

-,'.:- ,', .' 
:-: . 

.' 
; .' 

. CQNSTllOeNt JUn"* 11'1 ugil.! 

:.: .. -
" 

.' .. '. ; 

.. 
, ...... 

Butylbenzylphthalate 

a,S' ·blchlQr6banzidIne 

Benzo(a)Anthracene 

:C;lhry~~ne .. 
bis(2-ethylhexyIlPhthalate 

Oi·n:octYlphthalate: ' . . 

Benzo(b)fluoranthene 

Ben~o(k"'luoranthene .. 

Benzo(a)pyrene 

.J~deo!'.(1 ;2,3·~<i)py,.ene 
.. 

; 

Dibenzo(a,h)anthracene 

.Eitt120(,,:h,l)perYI~ne, .... 

.'" ;. 

I .. 

.' '. .. 

.. 

'. '. 

SITE· 

'~AMP~ln) 
'DATE'. 

ReSULT TV~E!· 
'., . ' 

, .. 

.. 

, , 

. . 

" 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R800S R8010 . Recno 
R$o09G1P1 R8010G.·1P1 R8~fOQ1Q' 
10/12/98 10'12198 10/12198 

Primary, Primary Dupllcatfl 1 

10 UJ 10 UJ 10 UJ 

10 U 10U 10 U 

10 U 10 U 10 U 

·,toU 10 tJ '. ,10 I,J 

10 U 10 U 10 U 

10 UJ 10VJ 10 UJ 

10 U 10 U 10 U 

' 10U 10U ,,10 U 

10 U 101,1 10 U 

10 U 10 U 10 U 
10 U 10 U 10 U 

10 U 10 U 10 U 

, , 

Values represent total concentrations unless notad < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 3G 

. , 
." "., 

R80io '-,:-:,: 

R80toc'l1P1 ' . 

10/20/98 , 
Primary 

.,." .. , ' .. 

10 U 
101,1 

10 U 

101,1 . , . : .',' 

10 U 

·101,1 . , .... ' . 

10 U 
10 u, ... .. '.,' 

" ... , 
. ',,'" 

10 U 

,0 U " 

10 U 

10 U 



,', ,.,::". 

,';" " 

,.,::" 

.;C9~$TiT\l.I!iNT .(U"'It$·I,,)~gJl.1 ; .. ; .. "......... . .,'... ',. 
"",',: ,', 

Chloromethane 

'Br~lt:nomethane 

Vinyl chloride 

:ChjOl:oe~tum$ . 

. . . " 

Methylene chloride 

AO~!9ne 

Carbon disulfide 

: 1 ~ l.~Olchloroethene 

1,1-0ichloroethane 

::t,.a~Olchloroetbehfir' (total) 
Chloroform 

'; ,2-0i¢hfotoathllne . 

2-Butanone 

1, 11':~irichlo;.oethane 
Carbon tetrachloride 

BtOmodld'iloromethana 

1,2-0ichloropropane 

:cis·l.3·Djohloropropene. 

Trichloroethene 

. Oibrorri'o'chloromethane 
1,1,2-Trichloroethane 

::~~nilen~ .:. 
trans-1,3-Dichloropropene 

'~rotnoforiO . 
4-Methyl-2-pentanone 

....... 

... ::SIT& ; 

$A~.~~~lb 
OAte . 
RESULT TYPE .'. 
,,', ,,',. 

voe RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R4001 

... A4QtHca1P~ 
. H)j~'1'/98' 

.... Primary. 

10 U 

10 UJ 

10 U 

101,1:' 

10 U 

;. 10 U 

10 U 

101,1 ' 

10 U 

100 

10 U 

10 U 
10 U 

10 U 

10 U 

10 U 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 
10 U 

10 U 

10 U 

10 U 

R40Q2 

.. MOQaG.·1P1 
10121/98 

Primary . .. , 

10 U 

10 UJ 

10 U 

lO.u 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

1'0 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U. 

R4002 

R40.0a0101 

10/21198 

. Duplicate 1 

10 U 

10 UJ 

10 U 

·100 

10 U 

101,)" 

10 U 

10.0 

10 U 

101,1 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

101,1 

10 U 

10 U 

10 U 

100 

10 U 

10 U 

10 U 

10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

For RCL VOA. • 

R4003 

. 1\400301 P1 

10/ZtJ/98 

Prlmarv 

10 U 

10'U 
10 U 

10UJ 
10 U 

. rOOJ 
10 U 

10 ~ 

10 U 

10U 
10 U 

10 U 

10 UJ 

10 U 

10 U 

1.0 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 
10 U 

10 U 

10 U 

1pUJ. 

Page: 1A 

R4003' 
R4()03t'U01' ' 

, ;0/28198 

DUPII~a~. 1: .. :.' 

10 U 

10 U 

10 U 

10. UJ " 
10 U 

10Uj 

10 U 
'10 u, 
10 U 
100 . 

10 U 

10 U 

10 UJ 

10 U 

10 U 

10U 

10 U 

100 

10 U 

10 U 

10 U 

10U 

10 U 

10'U 

10 U 

10 UJ 

'.:: ':::':', .... . 
: .... :: ..... . 

. R4AA4:;.. .,.".: .:: ':: .. 

.R40P4Q1l!1: ... ' .. 
.10/i61~8:" ...... , ' .. 

.. 
~~~I!ry·. ": . . ..... ; ....... : .......... ; ... :: .. : .. :;.: .... . 

10 U 

1C)'lt·· 

10 U 

lC).t,IJ 
10 U 

10lt:r: 
10 U 

iOu.· 
10 U 

", ,', 

""';':;',:: ,. " 

... 10th· : .. :.,. 

10 U 

l:Q:U. 
10 UJ 

10U 

10 U 

10 li·' 

10 U 

10 U 

10 U 

10 U 

10 U 

lCt (,J 

10 U 

10:0 

10 U 

10U~ 

• 

..... ...... 



• 
' .. ..... 

". .. . . ' . 
.' 

.. , .... 
' , .. 

.. 

t.eON$TfTl,Ir;NT .. (1J~lw In u(liLt 
" "'.: " 

" " 

,:.,.-: " , .... ' 

Tetrachloroethane 

;1 1.1 ,~(2"Tetrachloroathane " .. 
Toluene 

'Chlorobimzen$ 
Ethylbenzene 

Styra'na . ,.. 

Xylenes (total) 
.' .. ',. ..-- , , 

" .. 

" " . " .. ' 

;' .: 

: 

'" 

SITE ,,', 

"'SAMP~EID 
DAtE 
FCISlJ.~r rYPE . ' '.' 

, , 

. " ..... 

.' 

.. 

'. 

..... 
. '. 

R40()1 

• 
voe RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R4002. R4002 

MOo1ca1P1 Ft400.aca.1 P1 A4ooto1D1 
' ' 

10/2.1/98 10/21/$8 10/21/98 

Primary Prlmarv' Duplicate 1 

10 U 10 U 10 U 

lOU 10U 10 U 

10 U 10 U 10 U 

. toU 10 U ,OU 

10 U 10 U 10 U 

lOU 10 Ii 10 U 

10 U 10 U 10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

For RCL VOA 

• 
Page: 2A 

" : 

R4003 R4003 R4~,"'" 

R4003~1fl1 MOO3G101 R4004G11>t 
10/2.6/98 10/26/98 10/26/98 

Primary . DupUeate 1 Prh.t\sry .. , , . 

10 U 10 U 10 U 

10 U 10 U 10U 

10 U 10 U 10 U 

.10 I,J 10 U tov 
10 U 10 U 10 U 

10 U 10 U 10 V 

10 U 10 U 10 U 
, , 

, .. 



',": 
: 

SITe 
CON$~rJTyr;NT . (l,f"I~ l'n(o!LI • AMPlt;JD. 

.. ·.l)A"n: 
.... 

" .: .... 

Chloromethane 

Sromomathane 

Vinyl chloride 
'," 

1,1-Dichloroethane 

Jf2.0ichl.!>roath~ne .. (totilii 

hane 

2-Butanone 

.1.;' ~ Frriohloroethane 

Carbon tetrachloride 

etomodichloromethiltl~ 

1,2-Dichloropropane 

qi$-1 ,3·DiGhloroptQPtllnf~ 

Trichloroethene 

Dibromochloromethane 
.. 

1,1.2-Trichloroethane 

·.6tlln1:ene 
trans-1.3-Dichloropropene 

Bromoform 

4-M ethyl-2-pentanone 

R4oo5 

voe RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R40oe· R4007 

A4QQ6G1~1 MQoGG1P1 ~4Q01Q1P1 . 

1·0/2~/S8 10/25/98 10/23/98 . 

Priinary Primary Prlmarv. 

10 U 10 U 10 U 

10 U 10 U . '" 10 UJ: 

10 U 10 U 2J 

lOW : 
10.VJ 10 U ..... 

10 U 10 U 10 U 

··10W 10 VJ 10 U 

10 U 10 U 10 U 

.: 10 U 10 i.J ·1.0 U 

10 U 10 U 10 U 

10 U. 10.lJ .8J 

10 U 10 U 10 U 

10 U. . 10 \.J 10 U 

10 UJ 10 UJ 10 U 

10 U· 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

lOU 10 U .10 U 

10 U 10 U 10 U 

10 U 10.u 10 U 

10 U 10 U 10 U 

10U 10 u 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit .-- = Not analyzed 

For RCL 

Page: 18 

-;. 
" :'.' . 

.. R4008· R400r;···· R40~O:: ":',' ... 

MOQ$G1P1 M<U>!j<.,,,, "40; (1) ~P.1·.· 
.. 

10/23/98 10/22198 10/22/98 . 

·Prlmary·· . Prlmarv . Prilti!iry 

14 U 10 U 10 U 

.. 14 UJ. 10 uj 1.0UJ· 

21 10 U 10 U 

14 U ·10 l).: . .. ·:::10::V . .. 

14 U 10 U 10 U 

14U 10 l) . ·lCfV. .. 

14 U 10 U 10 U 
·14 U ... 10 l) : ",' : ... to·';;:' . 

14 U 10 U 10 U 

220 10 U : JQV· 
14 U 10 U 10 U 

14 U 10 U : . fQU:·· 

14 U 10 U 10 U 

14 U 10 U . 10 U 

14 U 10 U 10 U 

14 U 10 U 10V 
14 U 10 U 10 U 

14 U 10 U 10 U 

12 J 10 U 10 U 

14 U 10 U 10 U·.·· 

14 U 10 U 10 U 

14 U 10 U 10 (j 

14 U 10 U 10 U 

14 U 10 U 10 u· 
14 U 10 U 10 U 

.. 
. 14 U 10 U . 10 U 



• 
.. ' .. ....... :'.' 

.: . :.' 

:.).:. 
"" 

:':cO~$tl'rOl;Nf ' 
:' 

hi ... l~ Iri~9/1." 
.. 

..... 

Tetrachloroethene 

:::':;1 ,2~2-tatr8chloro9thane 
" 

.. , 
, , 

Toluene 

dhl.orob$n~ene ' 

Ethylbenzene 

:StYrene' 

Xylenes (total) 

" ..... 
" 

'::': 

.. " 

" , , 
" 

': 

SITe 

'$AM~~ID 
DATE , " 

, , RESUL,. TYPE 
" 

' , 

" 

R400S' 

• 
VOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

.. 
R4006 R4007 

" M00601P1 , MOOSG1P1 A400701P1 
10125/98 10125/98 ,10i23/98 

Primary Primary Primary 

10 U 10 U 10 U 

,10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 
10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

For RCL VOA 

• 
Page: 28 

R4008 R4009 R4010 

R400$~1P1 A4oo9<J1Pl A4Q~OO1P1 
.. 

10/23198 10/2,2~98 ' ,10122/98 

Primary Prlmarv Primary 

14 U 10 U 10 U 

14 U 10U 10,U 

14 U 10 U 10 U 

14 U 10 U' 10V 
14 U 10 U 10 U 

14 U ,10 I.) ,10 tj 

14 U 10 U 10 U 
," 



." 

:- ~9~~r~rV~N{ 
...... ':SltE:: 

(Uni .... 11'1 "9/1.1' $A~PI..~II) 
.. bAtt . '. : 

: .. RESULT TYPE·' 

ne 

Vinyl chloride 

¢fiJQr~.~tb~rlG· '. 
Methylene chloride 

'Acetone 

Carbon disulfide 

.1i l-bichloroa.thene . . 
1,1-0lchloroethane 

.1 ~2·o.l.chIQroethene (totali 

Chloroform 

ne 

2-Butanone 

:: 1;1 ; 1 ~t;.Ichl()r()athane ..... 

Carbon tetrachloride 

Brotnol;lichioi'Qrriathane 

1,2-0ichloropropane 

.cis-1.3:0ichlorol)ropene . 

Trichloroethene 

1,1,2-Trichloroethane 

BeOilene . 

trans-1,3-0ichloropropene 

4-MethYI-2-pentanone 

voe RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

·R4011.· .. R4012 R4013 

M011~1pi1 . A4012~lP1 R40 1'301., 1 

::';012&/98 .. 10123/98 10126198 . 

.. PrlmarY Primary Prl.mary 

10 U 10 U 10 U 

10 U 10 UJ 10 U 

10 U 10 U 10 U 

·10 UJ lOU 10 UJ . 

10 U 10 U 10 U 

. 10UJ 10 U 10 UJ 

10 U 10 U 10 U 

to'U ·10 U' 10 U 

10 U 10 U 10 U 

1Q U 10 U 10 U 
10 U 10 U 10 U 

10 U 10 U 10 U 

10 UJ 10 U 10 UJ 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 l) 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 l) 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

1 UJ 

Values represent total concentrations unless noted < == Not detected at indicated reporting limit --- = Not analyzed 

For RCL 

Page: 1 e 

" ," 

R4014 R4016 ... RSOP1 

.R4o.14$1~1 R4().1G~1P1 · R!$()01 C'l;;:1 

10/27/98 . 10/~8/98 10108/98 . 

Primary' Primarv·· · Plh'l8ry : . 

20 U 10 U 10 U 

20 U 10 U 10 U 

90 10 U 10 U 

20 UJ· 10 UJ 
... 

· t.Q V. 
20 U 10 U 10 U 

·20 UJ' ···14UJ. .... :. 10·ijJ· 

20 U 0.7 J 10 U 

20U 10 U '14' 

20 U 10 U 3J 

460 10 t.J 10 U . 

20 U 10 U 10 U 

26 U 10 U 3 J . 

20 UJ 10 UJ 10 UJ 

20U 10 U 10 U 

20 U 10 U 10 U 

20 U . 10 U 10 U 

20 U 10 U 10 U 

20 U 10 U 10 U 

23 10 U 10 U 

20 U 10 U 10 U 

20 U 10 U 10 U 

20 U 10 U 10 l) 

20 U 10 U 10 U 

20 U 10 U 10 U 

20 U 10 U 10 UJ 

UJ 10 UJ . UJ 

• 



• 
'" ", ' .. 

" 

.': . ' ' : ' , 
, , : 

: , , 

, ,:CQN$nr:UJ;NT JU~lw in"uOfLI .. , 

; 
, , 

", . ';'. 
.. ",'" 

Tetrachloroethene 

'1,1 i2,i:tetrachloroethane, " 

Toluene 

:Chlo:roben~$n$ 
Ethylbenzene 

,Stvr~ne " , 

Xylenes (total) 
,', , , 

" " 

, .. 

.. 
" 

" 

, , 

," 
" ' 

siTe " 

:,::{$.AMP,lt j~ : ' ,', 

:' 

'DAn 

, R~S'UlT, TYPE' 
' .. .. 

, .. 

, : ' ' 

.. 

, ' 

" 

.. 

,,' 

" 

R4011 

• 
VOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R4012 R4013 

,M011GjP1 M01.a~lP1 A401SG1P1 
" 

10/25/98 10123/98 10/26/98 

' : ,Primary Prlma;y , Primary 

10 U 10 U 10 U 

10 U lOU 10 U 

10 U 10 U 10 U 

10:l) to u .. 10 l,J 

10 U 10 U 10 U 

10 U ' , 10 U 10 U 

10 U 10 U 10 U 
" 

Values represent total concentrations unless noted < == Not detected at indicated reporting limit --- = Not analyzed 

For RCL VOA 

• 
Page: 2C 

R~014 R401S RBOO1 

M014G1P1 R4()16GtP,; " R6001G1P1 
10/27/98 1o/te/9$ 10108198 • ,': 

Primary Primary Minary, 

20U 10 U 10 U 

20U 10 U 10U 

20U 10 U 10 U 

lOu 10U' loti, 
20 U 10 U 10 U 

l() u 10 U to U 
20 U 10 U 10 U 

' , 



':":: "':, .... :;., 
·she .. · ". 

"(lInl~ it:! Ug/l.t:. .. :':. ··,AMPLEU)::' 
. ',' .... . '.:. . OAfS: 

RESULT TVPE 
",:. .' 

Chloromethane 

Brompmetttane 

Vinyl chloride 

Chj~ro~thl")$ :::., .... , :.: .. . 

Methylene chloride 

Aoetone .. .. ' .. 

Carbon disulfide 

'1.j1~t)lchloroethEJne:·.· 

1 , '·Dlchloroethana 

·'1 i . .i·OIQhloroEJthenEl. (total) 

Chloroform 

1 ,2~b.ldhlOroilthane 

2·Butanone 

.... ,1,1· irichlotoElthatia 

Carbon tetrachloride 

BtOli'\odichlororn'eth~!:1e 

1,2-Dichloropropane 

cis.l ,3~Dlchloropropi:u'le 

Trichloroethene 

. "t1loromethane . 

1,1,2-Trichloroethane 

a$n~$ne 

trans·1,3-Dichloropropene 

Bro,jioform 

4·Methyl-2-pentanone 

voe RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

... R500't R5002 R6003 

A6Q.,1Q1D1 · A6OO.tG1~1. A6003Q1P1 
10/08'SS' 10/08'98 10/08/98 

Duplicate. 1 .. · Primary' Primary 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 
.. 10.U 10 U . 10 U 

10 U 10 U 10 U 

10 UJ · 10 UJ 10 UJ 

10 U 10 U 10 U 

1 J 10 U 5J 

3 J 0.6 J 6J 

10 U 10 U 0.4 J 

10 U 10 U 10 U 

3J 1.J 2J 

10 UJ 10 UJ 10 UJ 

10 U' 10 U 10 U 

10 U 10 U 10 U 

10 U 1'0 U· 10 U 

10 U 10 U 10 U 

10 I,J 10 U 10 U 

10 U 10 U 10 U 

10 U· ,0 U 10 U 

10 U 10 U 10 U 

10 U 10 l,J 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 UJ 10 UJ 10 UJ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit .-- = Not analyzed 

For RCL VOA 

Page: 1D 

... : 

··R6004 .Ro006 . R6006:·.:·· 

R600441P1· . RI)()06(j 1P1.· "A&OOEl~1'1 
10108/98 . iO/09/98 ". tO/O9i96 

Primary Prim'arv . Pnl,l1ary 

10 U 10 U 10 U 

10 U 10 U lOU 

10 U 10 U 10 U 

10 U 10 U ·10V·:· 
10 U 10 U 10 U 

10 U;,.t '10 UJ lq tJJ,:: 
10 U 10 U 10 U 
,2J lOU· ····,o:tf . 
2J 10 U 10 U 

10 U "10 I.i . lOll: 
10 U 10 U 10 U 

2J 1'0 UJ· 10UJ 

10 UJ 10 UJ 10 UJ 

10 U 10 U lOU 

10 U 10 U 10 U 

10 U 10 U : '10U . 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U. 

10 U 10 U 10 U 

10 U 10 u. 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 UJ 10 UJ 10 UJ 

10 o UJ UJ 

• 



• 
: 

'. :':::::-" 
: .: " .... 

" 
.. .,', 

" ,,' . ., 

.: QON$TITOENr- ': ,:;:CUniw In :'lfulLt ,'. 

" . , . :': .. 
., : 

" 

" 

:':' .,' 

Tetrachloroethene 

1-:; 1 ,2;2-Tetrachloio.$thane 
Toluene 

:'¢.tllorobenieM 
.... 

,,' 

Ethylbenzene 

'S'iijfene . ,;.; .. ' . 

Xylenes (total) 

. " 

',." : 

., 
: .: 

... 
,', 

" 

':., 

.-.::- " " 

'," 

SI,TE' 
", 

:'AMPlE 10 _ 

DAte " 

FtESUL TTYPS . 
: 

" 

.. 

• 
VOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R5001 R6002 R6003 

':R601)1G1D1 " R~OO2G1P1 R6003Q1P1 
"1010af98 1010a/98 10/08/98 

Dupll~at8 1 ~rlmar'l Primary 
" ,', 

10 U 10 U 10 U 

10 U lOU 10 U 

10 U 10 U 10 U 

10 U lOU 10 U 

10 U 10 U 10 U 

10 U, 10 U 10 U 

10 U 10 U 10 U 

.. 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

For RCL VOA 

• 
Page: 2D 

" 

. R6004 R600S R600e .' 

1\6004$1P1 ' RG,00601P1 fUiO.O,6Q1p1 
" 

10/08198 10)09198 1oio919S' 
Primary PrimarY Primary 

.. ' 

10 U 10 U 10 U 

10U 10 U 10,U 

10 U 10 U 10 U 

10 U ",' 10 u' 10'tj . , ., 

10 U 10 U 10 U 

10 U .: 10 U to iJ 
10 U 10 U 10 U 

., 
"'.' : 

.. , , 
" 

., 

.. ..... , . .. " ' 
..... . ., 

. 

., . 



SITE 
" 

;.:~~N~rj.t".r;Nl··. . (Unite. .10 "01t.1 $AMPtiio .. . ,', " 

. DAre . .. 

.: 
·RESUL T TYPE! 

"Ii! 
Vinyl chloride 

9hiQ·f9.~th~ 1)11: . 

Methylene chloride 

AcetonE!· . 

Carbon disulfide 

1~ 1 "Olchi9roethiihfi . 

1 ,1-Dichloroethane 

:., ;2~Olc.hlori>lIthene Hotal) 

Chloroform 

·L2"Dlchlproethane 

2-Butanone 

h 1.!.1 ~Trichro~~et hane 

Carbon tetrachloride 

:Brom6~lchiprp.methane 

1,2-Dichloropropane. 

.9 ie-1.,.3"Dl.chloroprQPlilnEl . 

Trichloroethene 
.. :. 

00 hlorotnethl;Jne· 

,., 1,2-Trichloroethane 

~eniEme .. 
trans-1 ,3-Dichloropropene 

~r6mofortn 
4-Methyl-2-pentanone 

R5007· 

VOC RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

. R5008 RSOO9 

I'iG:Q01G1P1 . I'i&Qt')$G1P1· R5()i)~01P1 . 

10/09/98 10/10/98 10110/98 

Primary Primary Primary 

10 U 10 U 10 UJ 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U· ·.10 V 10 UJ 

10 U 10 U 10 U 

·,OUJ 1() VJ 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

0.9 J 10 U 10 U 

0.7 J 10 U 10 l) 

10 U 10 U 10 U 

10 UJ 10 UJ 10 UJ 

10 UJ 10 UJ 10 U 

10U: 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

2J 10 U 10 U 

10 U 10 U 10 UJ 

,10 U 10 U 10 U 

10 UJ 10 UJ 10 U 

10 UJ 10 U 
Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not anelyzed 

For RCL 

Page: '1 E 

RS010 R5011 R601·2 .. 
.. 

ft501QG1P1' R~011(UPl . ·B6()12G1P1 

10/10/98 10'11198 10/11'98 

Primary' Prlmarv . Primary 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

J.OU tOU" .10u:. 
10 U 10 U 10 U 

·10 UJ ,,10 OJ .. · '0 t,iJ 
10 U 10 U 10 U 

10 U .10 U .... 
.. 

.16u· 
10 U 10 U 10 U 

10 U .10 1,1 10 t} 
10 U 10 U 10 U 

10 UJ 10 UJ 10 UJ 
10 UJ 10 UJ 10 UJ 

10 U 1Q U 10 U 

10 U 10 U 10 U 

10 U 10 U 10U 

10 U 10 U 10 U 

10 U 101,1 10 U 

10 U 10 U 10 U 

10 U 10 U lOU 

10 U 10 U 10 U 

10 U 10 U 101,1 

10 U 10 U 10 U 

10 U 10 U ·10·U 

10 UJ 10 UJ 10 UJ 

10 UJ 10 UJ 10 UJ 



• 

,;" ~ : 

Tetrachloroethane 
,1 ,:1,,2,2~T~trachloroethen~ 
Toluene 

:qh!Qr~benl,ane 
Ethylbenzene 

Styrene. , ' • 
Xylenes (total) 

" 

" .. 

'" 

", " 

:':: '. ,SITE, 

SAMPLE in' 
" DAtE 

RESULT TYPE 

• 
voe RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

" RoOD' 

~$OQ1$1P1 

10109/98 

Primary 

10 U 

10 U 

10 U 

lOU 
10 U 

10 l.l, 
10 U 

R500S 

1\60Q8ia1P1 

10110(98 

Primary 

10 U 

10 U 

10 U 

10 U 

10 U 

lOU 

10 U 

R600S, 

R60()901P1 
10110/98 

Prlmsry 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 
10 U 

Values represent total concentrations unless noted < = Not datected at indicated reporting limit --- = Not analyzed 

For RCL VOA 

R6010 

R6010a1P1 

10110(98 

Primary' 

10 U 

10 U 

10 U 

10 U 
10 U 

10 (J 

10 U 

RB011 ' 

A6()11~1P.1 

10/11198 

Primary 

10 U 

10 U 

10 U 

10 lJ 
10 U 

10 lJ ' 
10 U 

• 
Page: 2E 

R5012' 

RIi012G1P1 

10/11/98 " 

,:' Primary 

10 U 

10 U' 
10 U 

10q,,::::': 
10 U 

"'."lOt)" 
10 U 



" ".,' 

..... ':" .'-' . $11:&" 
",' 

(Un\w in U9i~1 . ·tAMPLI;!1) 
DA'TE 

," ....... , RESULT TVPE 

Methylene chloride 
Acett)h8 .... 

Carbon disulfide 

',.1-0Ichloroathenfi 

1,1-Dichloroethane 

·'1 ,2'Olchlor.l>etheneHot~1) 
Chloroform 

···':;.2iP.IChlo·roethana. 

2-Butanone 

1· Trlohloroethane 

Carbon tetrachloride 

:~tOmOdl~hloromi:ithal'le 
1,2-Dichloropropane 

:9h.-L 3~OIOhloroprQpene 
Trichloroethene 

. Olbromocliloro ineth~rie 

1,1,2-Trichloroethane 

'.:' 

R5013 

voe RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R51>14: R6016 

R&O'3~1P1 R&Q1401P1 Rli016Q1P1 
10/11/98 10/13/98 10/10198 

.. 'Prlmary Primary Prlmarv 

10 UJ 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

. 10.UJ· 10 U 10 U 

10 U 10 U 10 U 

·10 U 17 I,lJ 10 UJ 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

·10U· 1 J 10 U 

10 U 10 U 10 U 

10 UJ 10 U 10 UJ 

10 U 10 U 10 UJ 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 I.) • 6J 10 U 

10 UJ 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 UJ 

10 U 10 U 10 UJ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

For RCL 

Page: 'IF 

R6016 .• R6016 .' R6017 

R$016G1",1 R601GG1'1 1\601101P1 .' . 
10/10/98 10/09/98.: . 10111198 

Duplicate 1. Priinary 'P,lmary 

10 U 10 U 10 UJ 

10 U 10 U 10U" 

10 U 10 U 10 U 

~O U 10 U' ··loVi 
10 U 10 U 10 U 

10UJ 10 UJ .' " ," ·to ij.' 
10 U 10 U 10 U 

10U 10 U H)V' 

10 U 10 U 10 U 

:·100 10 U 10 tJ 
10 U 10 U 10 U 

10 UJ 10 uj . 10 uj 

10 UJ 10 UJ 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 UJ 

·10 U 10 U 10 U 

10 UJ 10 UJ 10 U 

10 UJ 10 UJ 

• 



• 
'.' .. 

.. ':', .. 
:: . 

1=:-:C~~$TiTVEN'T' . 
.. .. .. .. 

. hj"'lt~ In ~Ci!LI 
: 

I·:::: .,. ..... . .... . .. ....... 
,', . .. 

:. 

Tetrachloroethene 

.:i ;:1.~2;2.q: e.trachloroethana 

Toluene 

·Ch,orob~hi$n:~ ..... .' 

Ethylbenzene 

Styr8.~e .. . ' ... 

Xylenes (totall 

'.' 
.' 

'.: .'. 

.: sItE' ",' , 
. . 

$AMPLEII) 

.. DATE 
.. 

. RESULT Typr; 
. . 

. '. 

RS'013 

• 
voe RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R5014 .R6016 

A6013GiP1 A6014G1P1 R5()'~01P1 

10111;98 10/13/98 .10/10/98 

Primary Primary ...... Prlmary 

10 U 10 U 10 U 

10 U .. 10'U 10 U 

10 U 0.6 J 10 U 

'10 lJ. 4J 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 0.6 J 10 U 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit --- = Not analyzed 

For RCL VOA 

• 
Page: 2F 

,' ..... , . 
. :-' ... 

R6016 R5016 R601.7: . : 

ft6016011)1 R6()160'1Pl R~()1141~1 
.. 

10110/98 10/09/98 10/11/98· . '. 

Duplioate 1 ·Primarv Prlm~fY 
., .... 

10 U 10 U 10 U 

10 U 10 U 10.U· 

10 U 10 U 10 U 

lOU 10 U 109.:: .. . :.' .. .. 

10 U 10 U 10 U 

'10 U 10 l) to 0'" 
10 U 10 U 10 U 

:: 

. . 



.; ,:' 

',': ,,:. 

Chloromethane 
BromQmaihahe' . 
Vinyl chloride 

:C.hlor~Q1:hlJr)EI 
Methylene chloride 

Aoetone 

Carbon disulfide 

1) '-OJrihloroathane·. 

1,1-Dichloroethane 

:1-;2·0Ichh>rl;athane··{t"otal) 

Chloroform 

.;2~Oic~itiroattiElne· . 

2-Butanone 

: ,f; l.~Trlcl:ll()r()athane 
Carbon tetrachloride 

BtOmbdlchlo·romeu .. ~t'IEI· 
1,2-Dichloropropane 

01$,1.S·0iohloroproper)E! 

Trichloroethene 

pfbromcichlotomathane 

1,1,2-Trichloroethane 

~enzen~. 

trans-l.3-Dichloropropene 

SITE' 

.. ·.·:~AMPLe I.D 
.'. DAtE 

'. ~E.UL TrVPE 

voe RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R8001 

~iii;lo10,P1· 
10111198 

'. Prlniari 

10 UJ 

lOU 

10 U 

.. 1 () l)J 

10 U 

10 U 

10 U 

16 u 
10 U 

10 V· 
10 U 

10 UJ 

10 U 

10 U 

10 U 

10 i.J 
10 U 

.. 10 U 
10 U 

10 U. 

10 U 

10 U 
10 UJ 

·,0 U 

10 U 

.. 10U 

R8002 

A$QOt01P1 . 

10'11/98 

. Primary. 

10 UJ 

lOU 
10 U 

1Q UJ. 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 
10 U 

10 UJ 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 UJ 

10 U 

10 U 

10 U 

R8003 

ReOC>301P1 
10/11/98 

. Primary 

10 UJ 

10 U 

10 U 

10 UJ 

10 U 

10 U 

10 U 

10 U 
10 U 

. 10 U 

10 U 

10 UJ 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 UJ 

10 U 

10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

For RCL 

R8004 

Ft$O(;401P1 
10/11/98 

Primary 

10 UJ 

10 U 

10 U 

lOU') 
10 U 

10 U . 

10 U 

10 U 

10 U 

100 
10 U 

10 UJ 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 UJ 

10 U 

10 U 

R8004 

. A80040i01 . 

10,.',/98 

~upllca~~ 1 

10 UJ 

10 U 

10 U 

10 uJ:···. 
10 U 

lOU 

10 U 

10 U 

10 U 
. fO V" 
10 U 

·1-0 uJ 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 UJ 

10 U 

10 U 

10 U 

Page: 1G 

R8006' 

· Aa~6Q1p1.··· 
10/~'1/~8" 

. Primary 

10 UJ 
· 100' 

10 U 

ttrw 
10 U 

: '. ·10. i;r:::· .. 

10 U 
. fCfV.;:" :::: 
10 U 

10:00 '::.:.-. 
10 U 

10":(ij 

10 U 

10 U 

10 U 

· lOU .. 

10 U 

100 

10 U 

10 U 

10 U 

10 V 
10 UJ 

10 U 

10 U 

·10 U 

• 



• 
':. 

, ' 
" 

CONS'r'TUENt' 
' , 

' (Unlwln "'el/LI 
" , 

' , 

' , .. 

Tetrachloroethene 

1,; L2;2.-Tetrachloroathaoe ' 
Toluene 

QhlQroberiiellEl 
" 

Ethylbenzene 

,~tyren8 

Xylenes (total) 
.. 

" ' 

" ' " 

.. 
': .. ' .. 

.. : 
: 

" 

: 

S{TE 
. .... . 
SAMP"'~ID 

DAtE 
RESULT TVPE 

: ' , 
, , 

, ' 

, ' 

R8001 

• 
voe RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R8001 R8003 

Ft80C)1G1P1 R8002G1P,1 A8003l.i1P1 

10111/98 10/11198 10/11/98 

Primary Primary Prlmarv 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

Values represent total concentrations unless noted < Not detected at indicated reporting limit --- = Not analyzad 

For RCL VOA 

• 
Page: 2G 

.. 

R8004 R8004 R8006, 

R800401P1 ' R8004G'101 A81)()6G 1 P1 
10111198 10/11/98 ,10/11188 

Primary Duplicate 1 PrilYl~rv 
" 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U, 10 U 1(1) 

10 U 10 U 10 U 

10 U' 10 U 1(1) 

10 U 10 U 10 U 
.. 

.', ... 

, , 

" 



1 ,1-Dlchloroethane 

.1,2~OlcfiloroE/th~n~··<iot~1l 

2-Butanone 

1', ,/1-Trichl6roEithana 

Carbon tetrachloride 

J3tOmodichlotolYlathahe 

1,2-Dichloropropane 

cis-1 ;3-Diohloropropen(l 

Trichloroethene 

Dibtomiichloromethane 

1,1,2-Trichloroethane 

4-Methyl-2-pentanone 

.. : ..... ," .. ,' . 

SITE 

.:' SAMPLE II) 
,,: . ",' bAtE 
":. RESULT TYPE· . 

'::"<:. ,:'::::. 

. RaOOa 

voe RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

RaOO7 . R8008 

.: ..... A$OQ,G1P1' R$Q07Ql~1 'R806$G1P1 
',. " 

· '10112/98 . 10/12/98 10/12198 

.PrlmarV Primary .'. PrhTia~y . 

10 UJ 10 UJ 10 UJ 
... 10 Ij 10 U 10 U 

10 U 10 U 10 U 

.10 U~ 10lJJ lOU') . 
10 U 10 U 10 U 

10 U 10 lJ 10 U 

10 U 10 U 10 U 

1Q U 10 U 10 U 

10 U 10 U 10 U 

· 10 U·:' 10·U 10 U 

10 U 10 U 10 U 

1<),·UJ. 10 UJ . 10 UJ 

10 U 10 U 10 U 

· 10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

lOU fOU 10 U 

10 UJ 10 UJ 10 UJ 

10 U 10 U 10 U 

10 U 10 U 10 U 

OU 10 U 10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

For RCl 

Page: lH 

. ',' . " .. 

R8009· R801.0 :R8011'; 
MOU$G1P1: R$01QQ1P1 

.. ,." ....... 
. R801·1G1P1··. 

10/1~i98 10/12/98 . 10;'2/98':': 

Pflnuiry Primary· Pr"'l:ory: . "" 
',',. ..... .. 

10 U 10 UJ 10 UJ 

10·0 10 U ·10 U.:. 
10 U 10 U 10 U 

.10 \J .10 l)j .:: .. ' 
.. 

.. .... lo..t)j >. : 

10 U 10 U 10 U 

1(fU 10 U .' lOV: 

10 U 10 U 10 U 
10 U . 10 U '.' tent· .. 

10 U 10 U 10 U 

10 U to I)' . :.10.,r:·: ..... : 

10 U 10 U 10 U 

10UJ 10 UJ 10 UJ' 

10 U 10 U 10 U 

10 U 10 U 10li' 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U to U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U to I,J 

10 UJ 10 UJ 10 UJ 

10 U 10 U 10 V 
10 U 10 U 10 U 

10 U. 10 U 10 



• 
.. ' .. -.:',';' . . 

' .. 
: . . 

' .. 

:QON.TITY~NT: (Unlt.ln.u"fLi 

. ' .. 
. :' .. 
.... 

.. ' . 

Tetrachloroethene 

"1 >.1 ,2,2.~ tetra~hlorQethtli'1e .: .' .. .' 

Toluene 

. dhll).rob~ilZen·$· ,. .. ..' 
: 

Ethylbenzene 

,Styrene' 

Xylenes (total) 
.. 

.. 

. ' 

: SITE 

' .. '. $AMPL~II') .. 

. ' 
DAte ... 

.. RESULT'TYPE 

... . 

RaOO6· 

• 
voe RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

.: 
RaOO" R8008 

A800$G1P1 R801)1G1P1 fUl008Q 1 P 1. ' 

10112/98 .' 10112198 101.12198 

. Primary .. , . Primary PrImary 

10 U 10 U 10 U 

JO U 10 U 10 U 

10 U 10 U 10 U 

10 U.· 10 U" 10 U . . 
10 U 10 U 10 U 

. 10 U 10V 10 U 

10 U 10 U 10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

For RCL VOA 

• 
Page: 2H 

RBOO9 R8010 R80'1 

R8009Q1P1 R801()<J1P1 Ra011~1p1: . 

10112/98 10112/98 10/1.2/96 . " 

Primary Primary· .Prlmary· 
.' .... 

'.' .. 
.. .. . , .. .. 

10 U 10 U 10 U 

10 U lOU 10 U 

10 U 10 U 10 U 

10 U' 10 U V>'tJ . : ... 

10 U 10 U 10 U 

10 U 10 U 10.V 
10 U 10 U 10 U 

";'." . .. .' ... 



.. . . .. . 
: .. .. ",;" , 

. . "SITE' "'," , .... .. 
.. 

: C6NSTfTVENT:· .' tUnlt,jji.ug/LI .' $AM"I.E 10 
' .. .. 

DAtti. 
: RESULT TYPE. .: .. 

.' . : 

Chloromethane 

filromomethane: 

Vinyl chloride 

phloi'oethanEj 

Methylene chloride 

. ACetc;llie 

Carbon disulfide 

:.:1·i~·,OlohI9roethene . . '. . ' . 
1 ,1-Dichloroethane 

::1,2~Oichloroe.thehe (total) 

Chloroform 

.d ;2-0ich/oroethl!ha . 

2-Butanona 

:1; 1/1-niChloroethane 

Carbon tetrachloride 

'Bromodichloromeihane" .' .. ~.. ' 

1,2-Dichloropropane 

:Q·i~~1.a;Ojchloroproptme . 

Trichloroethene 

PI~~DM'o'chiot!imethane 

1,1,2-Trichloroethane 

·a.en~~lle .. 

trans-1,3-Dichloropropene 

~romdfortn 
4-M ethyl-2 -penta none 

:i~t-Ie)(imoiie 

R8012 

voe RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R8013 .' .. R8014 
R$Q1,aQ1P1- R$013G1P1 R80i4C1P1 
10112/98 10112/98 10/13/98 

Prlinary .,rlmary Primary 

10 UJ 10 UJ 10 U 
10 U 10 U 10 U 

10 U 10 U 10 U 

·10 UJ 10 UJ 10 I,J 

10 U 10 U 10 U 

·10 U 10 V 10·UJ 

10 U 10 U 10 U 

.10 U 10 U . ' 10 I..i 
10 U 10 U 10 U 

10 U .10 U 10 U 
10 U 10 U 10 U 

10 UJ 10 UJ 10 U 
10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 I,J 10 U 10 U 
10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U . 10 U 10 I,J 

10 UJ 10 UJ 10 U 

10 U . 10 U 10 U 

10 U 10 U 10 U 

10 U .10 U 10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

For RCLVOA. • 

Page: 11 

--. 

R8016 .. 
.. ... R8014 R8016 

1\80140.11)1 R801e(;I1P1 - R891~01P1 
: 10(13/98 .10/13/98 10113198 

Duplloate 1· . Primary' Primary 

10 U 10 U 10 U 
10 U 10 U 10V 

10 U 10 U 10 U 

10 U 10 U -10·V.· 

10 U 10 U 10 U 

1 ~"(JJ .10 UJ 10VJ.-· 
10 U 10 U 10 U 

1.9:U . .. 10.U.···· ':. . 1.~:.V 
'" . . ... 

... , '.' 

10 U 10 U 10 U 

10 U .10 I,J 10 IJ 
10 U 10 U 10 U 

10 U 10' U 10 lJ. 

10 U 10 U 10 U 

10 U 10 U lOU 

10 U 10 U 10 U 

10 U ·10 U 10 U 

10 U 10 U 10 U 

10 U 10 I,J 10 U· 

10 U 10 U 10 U 

. 10 U 10 U 10V 

10 U 10 U 10 U 

10 U 10 U 10 l,J 

10 U 10 U 10 U 

10 U 10 U 10 U' 

10 U 10 U 10 U 

10 U 10 U 10 U 

• 



• 
SITE 

:. QQN$TriorlNl (Units In ug/I.! $AMPl.ltIO: 
.. 

,,' DAte 
.. 

, . . RESULT TYPE! .. . ::.' .. .. 
.' 

Tetrachloroethene 

:1) 1, 2,2. Tetrachlcrcethane 

Toluene 

~h'orQb~ntene· . 
Ethylbenzene 

StVrene 

Xylenes (total) 

...... 

R8012 

• 
voe RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R8013 'R8014 

1\801t01P1 R$013G1P1 A$C>14G,1P1 

10iu/98 10112/98 10/13/98 

Primary Primary Primary 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U to u 10 U 

10 U 10 U 10 U 

10 U 10 U· 10 U 

10 U 10 U 10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ••• = Not analvzad 

For RCL VOA 

• 
Page: 21 

RB014 R8016 RaOle 
R$014G'ID1 R8(J1$01P1 AtJ016Q1p.1· . 

10/13/98 ' . 10113198 ~()/13/98 

Duplicate 1 ... Prlmarv Primary· 

10 U 10 U 10 U 

10 U 10 U lOU 

10 U 10 U 10 U 

10 U 10 l) l~V 
10 U 10 U 10 U 

10 U. 100 lQV 

10 U 10 U lOU 



: ...... . 
"", .... :. 

.. QQNaTfTUrlNT.,·· ·'tllnl~ in "gILl.· .. 
',' ,',',' ..... 

Chloromethane 

Bromomathana . 

Vinyl chloride 

Methylene chloride 

l~getQh~ . 

Carbon disulfide 

. 1'~Olchlo·roathane .. :.. .. 

1,1-Dichloroethane 

.. ·l?jchlorl)Elth~n~·:(totall· 

Chloroform 

;2~DlohkiroElthtli;e:: .. 

2-Butanone 

t 1 ;1-TdchloroetMne 

Carbon tetrachloride 

Btomodlchloromatliane . 
.' . . '.~ 

1,2-Dichloropropane 

1.,3·0ichloroproi>sne 

. ·.jiITE··:·:· . 
.. SAMPLE:;" . 

..... ·OAte . 
: .. :: . R,~tiL T'r~PE .•. 

.. :' 

. . 

R80·17 

voe RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

R801S .. R8019 

.. A$Q11G1Pt 

10113/98 

. R8CJ18G1P1 

10113198 

·AElO19C31P1 

. 10'13198 

Primary "Primary Prhriary 

10 U 10 U 

10 U . 10 U 

10 U 10 U 

·10 lr 10 U 

10 U 10 U 

10.UJ 10 U.) 

10 U 10 U 

. ·1()U 10 U 

10 U 10 U 

10U 10 U 

10 U 10 U 

·10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U·: 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not enalyzed 

For RCL va 

Page: 1J 

. ... 

:R8020 R8021 .. R8<J22 .. 
.. .... . . 

A80Z(j01P1 ReO~1G1Pl· ··A$O~a91p1· . 
. 10/20198 1P/20198 .. 10120/98 

. .. Primary ·PrimBi'V .;:', p'hna~y''' . 
... 

10 U 10 U 10 U 

10 UJ 10 UJ 10t)J· 

10 U 10 U 10 U 

.·10U. 10 U .. :.·10.V ... 
10 U 10 U 10 U 

19,U 10 U ::.,'" H)v: 
10 U 10 U 10 U 

10U . 10··U .. : ... : .. JOti: ,': .. 

10 U 10 U 10 U 

10 U 10 U .: 10U ... :· 
10 U 10 U 10 U 

10·U 10 U 10V 

10 U 10 U 10 U 

10 U 10 U lOU 

10 U 10 U 10 U 

10 U 10 U . ··10 u:. 
10 U 10 U 10 U 

10 U 10 U ·10 U 

10 U 10 U 10 U 

10 U 10 U fO U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 



• 
: ...... .. ,', 

':':' 
.. .. .. .. ...... 

... ... .:: .. 

CONST'YUENY ·tOrilW In ~g/l.l 
.. .. .. 

. :' .. 
..•. 
.. ..... .:: 

Tetrachloroethene 

::·1; 1 ;2,.2.::Tetrachloro&thana 

Toluene 

·:<:hiorQbfilnii!en$·· .. ..... 

Ethylbenzene 

.Styr.ene . 
.... 

. . 

Xylenes (total) 

.... ,", 

: . .. . ' .. . . .. 

.. .. 
.. .. 

... 

.. . 
. . "':, . 

,'.:-.. .. 

; 

; 

. . 

. SITE 

... $~MPLt j:t; . 
. DAtE . 
FiESUL T TVPE 

.... .. 

. . 

. R8017 

• 
voe RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R8018. Re019 

f{tlO17G1P1· f{tio1$G1P1 R801901P1 

.·10113/98 10113/98 10/13/98 

·.Prlmary . Primary Primary 

10 U 10 U 10 U 

10 U 10 lJ 10 U 

10 U 10 U 10 U 

10 U to U 10 I,) 

10 U 10 U 10 U 

10·0 '.:. : 10 U 10 I,) 

10 U 10 U 10 U 
. "":", 

: . .. 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit -_. = Not analyzed 

For RCL VOA 

• 
Page: 2J 

.R8020 R8021 R8022 . . 

MO~OG1P1 ReO~1G1p1· .~fi02~01P1 ... 

10/20/98 10/20/98 10/20/98·· 

Prl.mary . ~tlm .. rv· Pflmary 
: . .. .... , 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 I,) 10 U lOt): . . .. 

10 U 10 U 10 U 

.101,) .... 1001:)-:.:· .. ... . .... Hi· V·:··· 
10 U 10 U 10 U 

. .. 

. .. 
. . .: .. . . 



;. ':'" .. . :' 

::.~:" ::::: :::' .. \: .. " . ..:' : ... 

.. ¢()~~TlfVr;NT.W"lt' 'n Ug/l;1 .' .... 
.. 

.. ,.:.' 

...... 
.. : .... : .. : .... ' ....... 

Chloromethane 

~romomathana 
Vinyl chloride 

:gti;j)rOQtheoij: 
Methylene chloride 

Acetone· 

Carbon disulfide 

: . 

1~ 1.Dlchloroethane;:: 

1,1-Dichloroethane 

.1 ;2·QI(;htoroathe"~: (totali' . 

Chloroform 

... ;'2~bf~hIOiQ&thfin·6·:: ... ' 

2-Butanone 

l:t'1}j -ri'l~hl()(()ethal'le . .. .. .. .. 

Carbon tetrachloride 
h!i:. ... · ... .:..i:.:;;.,,:.:::. ":'. . 
I·~~~!.I'~""VI""!'"'''''''' hans 
1 ,2-Dichloropropane 

. Q.hi;-.l ,3~Dichloro"rop~ne 

Trichloroethene 

.blbromQ.chtotornethliine .. 

1,1,2-Trichloroethane 
''0, ,~ •. 
.""""""" : . 
trans-' ,3-Dichloropropene 
i't .. ;;,. 

: ...... ~ •• v •. :';': .... 

4-Methyl-2-pentanone 
.',,".. . "~:,-

.. .... 
. : . . 

···SiTE·· .. ' 
.... . $AMPLt.ID . .. : 

...... ,. ".'.' 

. :: DAtE 

.. 'IlIES\JL TTYPE 
......... .. . 

.";,, 

VOC RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 1 

.. R8023 . . ':R8024 

...... '. A$Qa$G1P1 .. ·: '.:' I'.80MG1P1 
;Oi2'1f98 . 

. . .Prlinllr~ 

10 U 

10 U 

10 U 

10UJ 

10 U 

10 UJ 

10 U 

10 U 

10 U 

10 U 

10 U 
... 

lOU 

10 UJ 

10.U 

10 U 

10 U 

10 U 

10 I,J 

10 U 

10 U 

10 U 

10 V 
10 U 

10 U 

10 U 

10 UJ 

.'. 

". . . 

10120/98 

Primary 

10 U 

10 \JJ 
10 U 

lOU 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

lOU 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

ForRCLvoe • 

Page: 1 K 

....... 

. .... :" 

: 

• 



• 
" " 

: CONSTiTUENT (Unit.' 1t..ug/LI . 

Tetrachloroethene 

i ~·1. 2~2· T Eitrachlciroethane 
Toluene 

c;l)lorobenlEme 
Ethylbenzene 

Styrene 

Xylenes (total) 

.. ......... 

·siTe 
. $AMPL£II) 

OArE 
RESUL T'TYPE 

• 
voe RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 1 

R8023 

'R802~G1P1 

10127/98 

Primary 

10 U 

10 U 

10 U 

10t) . 

10 U 

10 U 

10 U 

R8024 

R80MG1P1 

10120/98 

Primary 

10 U 

10 U 

10 U 

10 V 

10 U 

10 U 

10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit .. - = Not analyzed 

For RCL VOA 

• 
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APPENDIXC 

BORING LOGS, WELL CONSTRUCTION FORMS, PARTICLE SIZE ANALYSIS, 

WELL SURVEY DATA 



NCBC Gulfport Groundwater Monitoring Plan CTO 150 

• Boring No.: GPT-01-04 Date Drilled: 2117/99 
Logged By: R. Fields Checked By: 
Contractor: Alliance Rig: Sonic 
Method: Rotasonic Completion Depth 26 Ft. 
Ground Elevation not surveyed 

0 
.0 OJ 
E 0 

=- >- ...J - en 0 
.r::. en ::c 
Q. u Q. 
Q) en (lJ 

Cl Sample Despcription :::> ~ 
0-0.5 Grass, soil, high organic content PT 

2 0.5-3' Light brown, fine sand with silt and pieces of pine tree branches SM 

43-5' Dark brown, fine grained sand with some silt SM r--

~ 5-7' light brown, fine to medium sand with little silt SMiSP 

8 7-10.5' Light brown, fine grained sand with some silt SM r--

10 
10.5-15' light brown, fine to medium sand SM 

$ 

• ~ 
SM 

16 15-16' Dark brown, fine to medium sand with fine gravel and silt 

16-20.5' Light brown, medium to fine sand with fine gravel and silt SM 

~ 
20 

20.5-26' Light brown, medium to fine sand with some fine gravel and silt SM 
22 r--

~ 

26 
;--~-------~----------------------
~ 

30 

• 
G:\Gulfport\sB_!og.xls GPT-01-04 Harding lawson Associates 



NCBC Gulfport Groundwater Monitoring Plan CTO 150 

Boring No.: GPT-Q1-Q5 Date Drilled: 2117/99 

Logged By: R. Fields Checked By: • Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth -25 Ft. 

Ground Elevation not surveyed 

0 
.0 C) 

E 0 --- >. ...J 
~ CJ) 0 
.r::. CJ) :c c.. u c.. 

III Q) CJ) .... 
0 Sample Despcription ::> C> 

0-0.5' Grass, soil, high organic content PT 

~ 0.5-3' Light brown, fine sand with silt SM 

43-4·5' Dark brown, fine grained sand with some silt SM 
4.5-6' Light brown, fine to medium sand with very little silt SMiSP 

6 
6-10' Light brown, fine grained sand with some silt SM 

~ 

10 
10-14' Light brown, fine to medium sand SP 

~ 
14 

14-16' Dark brown, fine to medium sand with fine gravel and some silt SM 
16 • 16-20' Light brown, medium to fine sand with fine gravel and some silt SM 

~ 

20 
20--25' Light brown, medium to fine sand with some fine gravel and silt SM 

~ 

~ 

~ ~----------------------------~-. 

~ 

30 

• 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

• Boring No.: GPT-02-04 Date Drilled: 2117/99 
Logged By: R. Fields Checked By: 

Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 26 Ft. 

Ground Elevation 22.12' msl 
0 
.0 C) 

E 0 
£ >. .....J 
'-' en 0 
.r::. en :c 
a. () 0. 
Q) en ~ 
0 Sample Despcription ::> C> 

0-1' Grass, soil with some organic content PT 

-2 1-4' Light brown, fine grained sand with silt, marbled with orange fine sand/silt SM 

4 
4-6' Light brown, fine silty sand SM 

6 
6-9' Tan, fine to medium sand with some silt SM 

8 -

~ 9-14' Buff, fine to medium sand with very little silt SMISP 

112 

14 

• 14-16' Light gray, fine to medium sand with very little silt SP 
16 

16-22' Light gray, fine to medium sand with silt SM 

118 

120 

22 
22-26' Gray, very silty sand with some clay SMISC 

124 

26 
r--~------------------------------
128 

30 

• 
G:\Gulfport\SB_log.xls GPT-02-04 Harding Lawson Associates 



NCBC Gulfport Groundwater Monitoring Plan CTO 150 

Boring No.: GPT-03-06 Date Drilled: 2116/99 

Logged By: R. Fields Checked By: • Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth -26 Ft. 

Ground Elevation not surveyed 

0 
.0 C> 
E 0 g >. -.J 

(J) 0 
..c. (J) :c - 0 0. 0. 
Q) (J) ~ 
Cl Sample Despcription ::::> C) 

0-2' Light brown/orange/tan, fine grained sand with fine gravel SW 
2 

2-4.5' Light brown, fine sand with wood chips, particle board, pieces of aluminum SW 
4 

4.5-12' Buff, fine to medium sand SP 

~ 

~ 

r1Q. 
12 

12-16' Light orange, fine to medium sand SP 
14 r--

16 • 16-21' Light orange/tan fine to medium sand SP 

~ 
20 
r--

~ 21-26' Light brown, fine to medium sand SP 

24 -
26 - -------------------------------
~ 

30 

• 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

• Boring No.: GPT-03-07 Date Drilled: 2116/99 
Logged By: R. Fields Checked By: 

Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 26 Ft. 

Ground Elevation not surveyed 

0 
.0 C) 

E 0 
4? >. ...J ...... en .Q 
~ en ~ a. u a. 

co Q) en .... 
CI Sample Despcription ::J C> 

0-2' Brown/orange, silty sand with some fine gravel SP 
2 

2-3' Dark brown, fine silty sand with -8" of wood chips, debris SM 

--.i 3-6' Light brown, silty sand (fine sand) SM 

6 
6-11' Buff, fine to medium sand, no silt SP 

~ 

10 -

J1. 11-16' Light brown, fine to medium sand, very little silt to no silt SP 

...1.1 

• 16 
16-17' Light brown, fine to medium sand SP 

J.!! 17-26' Gray, silty clay, high plasticity CH 

~ 
22 r-

124 

26 
r-~------------------------------
128 

30 

• 
G:\Gulfport\sB_log.xls GPT-03-{)7 Harding Lawson Associates 



NCBC Gulfport Groundwater Monitoring Plan CTO 150 

Boring No.: GPT-04-09 Date Drilled: 2118/99 

Logged By: R. Fields Checked By: • Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 26 Ft. 

Ground Elevation 28.44' msl 

0 
.a C> 
E 0 

g >- -oJ 
Cf) .~ 

..c Cf) ..c - U 0. 0. 
Q) Cf) ro .... 
0 Sample Despcription ::) (9 

0-1.5' Soil, medium organic content PT 

r-1. 1.5-3' Brown, fine grained sand SW 

r--i 3-5' Black silt with some very fine sand, fine gravel ML 

--E. 5-9' Fill material, medium to fine gravel GP 

8 -
..!Q. 9-21' Light graylbrown, fine sand with some silt SM 

12 -

...!i 

16 • -

~ 

1Q 

22 21-23' Brown, fine to medium sand with fine gravel, very little silt SP -

24 23-26' Brown, fine to medium sand, no gravel, very little silt SP 
roo--

26 
f--~------------------------------
28 
r--

30 

• 
G:\Gulfport\sB_log.xls GPT-04-09 Harding Lawson Associates 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

• Boring No.: GPT-04-10 Date Drilled: 2118/99 

Logged By: R. Fields Checked By: 

Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 16 Ft. 

Ground Elevation 21.86' msl 

0 
..0 C> 
E 0 g >. ....J 

(J) .2 
.s:::. en .s:::. 
Q. () a. 
Q) en ~ 

£:) Sample Despcription ::> (9 

0-1.5' Grass, soil, fine gravel PT 

.....1. 1.5-3' Orange and dark. brown, fine sand with some silt SM 

43-4·5' Dark. brown/black., silt with root material ML 
4.5-9' Light brown, fine sand with silt and clay SM 

~ 

~ 

J..Q. 9-13' Graylbuff, medium to fine sand SP 

J1. 

• ~ 13-16' Light graylbuff, fine to medium sand with fine gravel - gray silty clay with very fine sand SM 
at the bottom of the core SC 

16 -------------------------------f--

~ 
20 

• 
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NCBC Gulfport Groundwater Monitoring Plan eTO 150 

Boring No.: GPT-04-11 Date Drilled: 2118/99 
Logged By: R. Fields Checked By: 
Contractor. Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 50 Ft. 
Ground Elevation 21.96' msl 

Sample Despcription 

o 
.D 
E 
(;; 
C/) 
o 
C/) 
::::> 

0-1' Grass. soil. fine gravel PT 
2 1:3 .. -·····-·0rang;iiiOiiiedWith(jark·brown~finesand·Wltiisiif·····-····-····-....... - ........ -............................... SM 
~ ~~+---~ 

~ ~4·::::::::::::~~~~~~!~~~~~r~~~~~~:§~::=::::::=:::::=:::::::::=:=:=:::::=::::::::=:=::::::=:::=:::::=::::=::::.'+ --=:;.M:,::L:-+ __ --I 
4-8.5' Ught brown. fine sand with silt and day SM 

,....§ 

~ ._ ...... -... ...----.. - .. - .. --.. -.--.. -.------.--.-.. --.-+-==-f----i 
8.5-9.5' Thin layer of pine bark mulch PT 

1 0 9:s:.'1·2r··-Grayibliffiiiediiirii'iO'fine·sancr ........ ·-·_ ........ · .. · ...... ·-· ........ - ....... - .................. -........................ SP 
~ ~~+---, 

~ ... --.. - ................. - ... --.............. -.-... - ....... ----.... - ......... - .. -.-... --........... - ...... - ..................... - .. - ... -f---:,~f----i 
12-16' Light graylbuff. fine to medium sand with fine gravel SM 

~ 

r-!§. ....... - ... -............ -...................... -...... _ ......... -...... _ ............... _ ................... -._ ... _-..... _ ...... - ................. _ ......... 1-::=-+---1 
16-17' Medium gray. silty day with very fine sand. high plasticity with wood chips SC 

18 174S;"-·"MediuiiiQiiY.siity dayWiiiive;yifnesand,tiigh·pjastiCiiY-.. ··-...... · .. · __ .. -·_ .. _ .. _ .... _.. SC 
~ ~~+---I 

.1Q 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 
46 45:'so;"'''-Greeiiigray day, mediUin plasticity WiihSomesiit··-.. _·_-_··· __ .. ·_··-·· ...... · .. · .. ·· .. ·-
~ r--+---I 

~ 
50 

G:\Gulfport\SBJog.xls GPT-04-11 Harding Lawson Associates 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

• Boring No.: GPT-04-12 Date Drilled: 2118/99 
Logged By: R. Fields Checked By: 

Contractor: Alliance Rjg: Sonic 

Method: Rotasonic Completion Depth 26 Ft. 

Ground Elevation 27.94' msl 

0 .c OJ 
E 0 g >. .J 

C/) .~ .c C/) .c 
0. () 0. 
Q) en ~ 
0 Sample Despcription ::l (9 

0-2' Grass, soil, medium organics, fine gravel PT 
2 

2-4.5' Dark brown, fine sand with fine gravel, wood pieces SW 
4 

4.5-9' Black, fine to medium sand, landfill debris - asphalt, glass, pallett pieces, fine gravel SP 
6 

r--

~ 

10 9-16' Tanlbuff, fine grained sand with some silt, wood chunks SM r-

~ 

• ,J..1 

16 
16-21' Tanlbuff, fine sand with some silt SM 

~ 
20 r-

122 21-26' Medium gray, silty clay with some very fine sand CL 

24 -
26 - -------------------------------
~ 

30 

• 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

Boring No.: GPT-04-13 Date Drilled: 2118/99 
Logged By: R. Fields Checked By: • Contractor: Alliance Rig: Sonic 
Method: Rotasonic Completion Depth -16 Ft. 
Ground Elevation 27.28' msl 

0 
.0 Ol 
E 0 

=- >- ....J - en 0 
.c en :E - Co Co (J 
(J) en l'Il 
0 Sam ole Desocription :::> c'5 

0-1.5' Grass, high organic soil, fine gravel PT 

~ 1.5-5' Dark brown, fine sand with medium to fine gravel, landfill debris, glass metal SW 

~ 

~ 5-8' Black, fine to medium sand with silt, asphalt, fine gravel, wood pieces SM 

8 
8-16' Tanlbuff, fine grained sand with very little silt, large chunks of wood SW 

10 -
J1 

..11 L-L-I 
16 • - ~-~-~--------------------------

...!§. 

20 

• 
G:\Gulfport\sB Jog.xIs GPT-04-13 Harding Lawson Associates 

b 



• 

• 

• 

NCBC Gulfport Groundwater Monitoring Plan CTO 150 

BOring No.: GPT -04-14 Date Drilled: 2/18/99 

Logged By: R. Fields Checked By: 

Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Dept 52 Ft. 

Ground Elevation 27.26' msl 
0 

g 
.D OJ 
E 0 
>. -l 

C/) .2 

Sample Despcription 

.r::. 
a. 
Q) 

Cl 

C/) .r::. 
U a. 

co en .... 
:::> C) 

0-2' Grass, soil, high organic content, fine gravel PT 
2 - ...................................................................................................................................................................................... .. 

2-5' Dark brown, fine sand with medium to fine gravel, landfill debris - glass, rubber, metal SW 

~ 

6 5=if .. ··· .... ··i3iacrfiiie·to·meCilum·saii·ci'wiiti·s'fit, .. pleces·of"asphaii'an(j·wooci'j)ieces·(possii)iY·paiietj' .... 
---"-

SP 

8 ---"- ...................................•.....••.......•.•...•............•..............•••.......••.................................................................•...................... 
8-21' Tanlbuff, fine grained sand with very little silt SW 

10 -

~ 

~ 

,..!§ 

18 r--

1

20 

22 2'1'~39"""""Meai'u'm'gray~siitY'ciay'Wiiti'very'fiiie'saii'(j ........................ _.............................................................. SC 
~ ~~~--~ 

124 

26 r--

1

28 

30 

~ 

1
38 

40 39.42 .. ·······Dark·j;·rown·:·day;·h·igh·p·lasiiCiiY············-...................................................... -..................................... CH 
~ ~~~---

G:\Gulfport\sB_log.xls GPT-04-14 Harding Lawson Associates 



NCBC Gulfport Groundwater Monitoring Plan CTO 150 

42 
1-42:S2 .. ·······Gree·!ligray·ciay·Wit·ii·some·sfli:·mediliin·piasiiCii;; .. ····· .. ····· ........ ········· .. ···· ...... ········ .. -. .. · .... ··· .. ·....... CL 

44 
1-

I~ 

I~ 

I~ 

52 I----------------------------------+---i--; 

I~ 
I~ 

I~ 
60 

G:\Gulfport\sB_log.xls GPT-04-14 Harding Lawson Associates 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

• 
Boring No.: GPT-04-15 Date Drilled: 2118/99 

Logged By: R. Fields Checked By: 

Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth -26 Ft. 

Ground Elevation 21.02' msl 

0 
.0 C) 

E 0 
g >- ....J 

C/) .2 
.I::. C/) .I::. - () a. 0.. 
Q) C/) ~ 
Cl Sample Despcription ::> C) 

0-1.5' Grass, soil, orange fine grained sand with fine gravel (fill material) PTISM 

~ 1.5-3' Dark brownlblack, silt with some fine sand ML 

43-8' Light brown, fine grained sand with silt SM -
~ 

8 
8-14' Light gray, medium to fine sand with fine gravel SP 

~ 
12 

r--

14 

• 14-15' Pine bark mulch PT 

16 15-16' Gray, fine to medium sand with some fine gravel, very little to no silt SP 
16-26' Medium gray, silty clay, high plasticity SC 

18 r--

~ 

~ 

B. 
26 - ------------------~------------
~ 

30 

• 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

Boring No.: GPT-05-07 Date Drilled: 216/99 
Logged By: R. Fields Checked By: • Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 26 Ft. 

Ground Elevation 27.03' msl 

0 
\ .0 0> 

E 0 
£ >- -J 

--- CJ) 0 
.s= CJ) :c - a. a. () 
Q) CJ) ~ 

CI Sample Despcription ::> (!) 

0-6' Orange, buff, tan (mottled), fine to medium sand with some silt, some clay SP 

....1. 

~ 

6 
6-7' Tan, fine to medium sand with some silt SP 

87-8' Light brown, fine sand SW 
8-16' Dark brown find sand with some silt and very few fine gravel SP 

10 r-

~ 
14 r-

16 • 16-20' Brown fine sand with some silt SW 
18 r-

20 
20-21' Gray medium to fine sand with some coarse sand and fine to medium gravel SP 

~ 21-23' Gray silty clay with fine sand CL 

~ 23-26' Gray fine sand SW 

26 - -------------------------------
1§. 

30 

• 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

• Boring No.: GPT-05-08 Date Drilled: 216/99 - 217199 

Logged By: D. Carigan/R. Fields Checked By: 

Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 26 Ft. 

Ground Elevation 29.85' msl 

0 
.0 C> - E 0 

:::. >. -J 
en .2 

..c: en ..c: a. u c. 
rn Q) en .... 

Cl Sample Despcription ::> (9 

0-5' Fill material, medium brown, fine sand, silt, wood, landfill material SM 
2 -

.......i 
6 5-6.5' Yellow/orange with some tan mixed throughout, fine-grained sand, silt SM 

6.5-9' Grading from light gray to light brown, fine sand, silt SM 

~ 

~ 9-12' Medium brown grading to dark brown, fine sand with few medium grains, silt SM 

12 
12-16' Medium/light brown fine sand with silt SM 

• 
I 14 

16 
16-22.5' Mediumllight brown fine sand with silt SM 

18 r--

~ 

22 
22.5-23' Gray fine to medium sand with some coarse sand and fine gravel SP 

24 23-24.5' Medium gray silty clay with fine sand CL 
24.5-26' Light gray fine sand with some silt SM 

26 - ~-------~----------------------
~ 

30 

• 
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NCBC Gulfport Groundwater Monitoring Plan eTO 150 

Boring No.: GPT-05-09 Date Drilled: 2/6/99 

Logged By: D. CariganlR. Fields Checked By: • Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 26 Ft. 

Ground Elevation 29.82' msl 

0 
.0 C) - E 0 

~ >- ...J 
en .2 

..c: en ..c: - 0. 0. 0 m Q) en "-
0 Sample Despcription :::> C) 

0-2' Dark brown fine to medium sand with silt and fine gravel SMISP 

2 
2-6' Dark brown fine sand with silt, fine to medium gravel SMISP 

~ 

6 
6-10' Dark brown fine sand with silt and chunks of wood SM 

~ 

10 
10-16' Brown fine silty sand with fine gravel SP 

.E. 

Ji 

16 • 16-20' Brown fine to medium sand with silt SP 

~ 

20 
20-20.5' Gray silty clay intermixed with gray fine sand CL 

~ 20.5-26' Gray fine to medium sand with some coarse sand SP 

24 -
26 - ~------------------------------
28 
;--

30 

• 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

• BOring No.: GPT-05-10 Date Drilled: 216/99 
Logged By: D. Carigan Checked By: 

Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 56 Ft. 

Ground Elevation 29.81' msl 

0 
.0 C> 
E 0 

4? >. ....J 
.....- CJ) .2 
.L: CJ) .L: ..... c.. c.. U ltJ Q) (J) .... 
0 Sample Despcription => c.!> 

0-1.5' Dark brown, fine to medium sand, silt, fine to medium gravel SP 
2 1.5-4.75' Dark brown, dry, fine sand, silt, small to coarse gravel, metal and rubber pieces SW -
4 

4.75-5.25' Medium gray, medium to fine sand, silt, some clay particles SM 
6 5.25-6.75' Light brown, medium to fine sand, silt SM 

6.75-10' Very dark brown, fine sand, silt, some wood fragments SM 
8 -

10 
10-14' Medium brown, fine sand, silt, fine gravel SW 

12 
;----

14 

• 14-16' Medium brown, fine sand, silt SM 
16 

16-19' Medium brown, fine to medium sand, silt SM 

~ 
20 19-19.5' Medium gray clay with silt, fine to medium sand, medium plasticity CL 

19.5-24' Medium gray, medium to fine sand, silt, fine sub-rounded to well-rounded gravel SP 
22 -
24 

24-25.5' Medium gray, medium to fine sand, silt, fine to medium sub- to well-rounded gravel SP 
26 

25.5-30' Medium gray clay with silt, fine sand, some fine sub-rounded gravel CL 

~ 

30 
30-36' Mediumllight gray, medium to fine sand, silt SM 

~ 

~ 

36 
36-38.5' Medium graylbrown, fine sand, silt SM 

38 
38.5-39' Dark brown and black, medium to fine sand, wood fragments, fine sub-rounded gravel SP 

• 40 39-41' Medium brown/gray grading to medium gray, fine to medium sand, silt, a lot of wood SM -

G:\Gulfport\SB_log.xls GPT-05-10 Harding Lawson Associates 



NCBC Gulfport Groundwater Monitoring Plan CTO 150 

~ 41-45.5' Medium gray, medium to fine sand, silt 8M 

~ • 
46 45.5-46' Medium gray, medium-, fine-, and coarse-grained sand, a lot otwood, fine gravel 8M 

46-52' Medium gray. fine to medium gravel. silt GM 

~ 

50 -
52 

52-56' Light gray. clay with silt. stiff, low plasticity CL 
54 

r---

56 
r----------~---~~-------~-~-~--~--

~ 

60 

• 

• 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

• Boring No.: GPT-05-11 Date Drilled: 2110/99 

Logged By: R. Fields/D. Cangan Checked By: 

Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 16 Ft. 
Ground Elevation 29.60' msl 

0 
.0 0> 
E 0 

4:? >- ...J - en .~ .c en .c .... c-o. U 
Q) en ~ 

0 Sample Despcription ::::> C) 

0-1' Tan, fine sand, small to medium gravel, sub-angular to sub-rounded SM 

r-1. 1-5' Medium brown/gray, fine sand, silt, some small rounded gravel, odor-possibly sulfur or SM 
methane 

4 r---

65-6' Tan/yellow, fine sand, silt, fine rounded gravel SM 
6-7' Medium gray with a slight pink tint, fine sand, silt SM 

8 7-9' Dark brown, fine sand, a few fine gravel SW -
..1Q 9-10.5' Dark brown, fine sand, fine rounded gravel SW 

10.5-16' Dark brown fine sand SW 
12 -

~ • 16 - --------~----~-----------------
~ 

20 

• 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

Boring No.: GPT -05-12 Date Drilled: 2110/99 
Logged By: D. Carigan Checked By: 

Contractor. Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 46 Ft. 
Ground Elevation 29.72' msl 

Sample Despcription 
0-1.5' Concreted sand, fine to medium gravel 

o 
.0 
E 
>­en 
en o en 
:::l 

SM 

01 

.3 
o :c 
c. 
III 

<'5 

,l. ~~i;-·--~~~ .. "iji~;Wri:-~~~~nd:Si~-·:~~=~-=:::==:~~::::::==:=:::::=:::::=::::~ .. -:::::::::::::::::=~~~=::t-::S:::M7:-t--; 
2-3' Dark brown, fine sand, fine to medium gravel SW 

4 J:1s;-""oaritbroWngriiding toiiiediiiiiibitiWO~'jjiie-saiid;"$iir"'"''-'-'--''-'''''-''''-''''''-''''''''' SM r-- ...................... - ....................... --......................... - ............... - ... - .................................. - ................................... t--='~t----t 

,....§ 

~ 

J..Q 

Jl 

...!1 

J.§ ..... -.-.-----......... --.-.... --...... -.---....... -.-... -.--.--.---.'_":"+~-:-+_--1 
16-22' Medium brown grading to medium gray, medium to fine sand, some medium rounded to SM 

~ subrounded gravel, silt 

~ 

~ .-.-.......... - ................................... - ..................... - ................... - ... -.... -........ --................. - ......... - ..... -........... t--::~t----1 
22-22.5' Medium gray, fine to medium sand, clay SC 

24 2i:'5:i6-"""M'eijiiimgray"Ciay, fi·neSand-:-Siit .... - .... ·-· .... ·-··-.... --· .... -·-.. ·--.... -·-...... ·-- CL 
~ ~~+---; 

26 
- is::3S .. ·-.. rVi·eijiiimgray:tfrie .. iOiTiiidiumsand;5iii ...... --.. - .... • .... ·-.... -· .. •· ............... -.-....... SP 

~ 

.lQ. 

~ 

~ 
36 35=36' Medium gray, fine sand, silt, clay partides-.... ·------·------- SC 

f-= 3646-' -Medium gray clay:"firiesand, si~-· .. -· ...... - .. -·--.. --.... ·-· .. -· ...... ·--.. ·--.... ·-.. ~C~L=--I--; 

~ 
40 

~ 

~ 
46 r--

~ 
50 

-------------------------------1-----'1_--1 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

Boring No.: GPT Q5 13 abandoned Date Drilled: 2f7/99 - 219/99 

Logged By: D. Carigan/R. Fields Checked By: 
Contractor: Alliance Rig: 

Method: Rotasonic Completion Depth 256 Ft. 
Ground Elevation: approximately 31.06' msl (based on elevation of relocated GPT-05-13) 

o 
.c 
E 

g ~ 
~ w a 0 
m W 
o Sam~e Despcription :J 

0-1.5' Concreted sand and fine to medium gravel GC 

Cl 
o 

...J 
o 
:E 
a. 
~ 

(!) 

2 i·s:4:s· .. ············Daik·b"rOWii:·fiiie·siiiY·sanefiNitii·some;·iiiEidiuiii .. g·ia·ine<i·saiiir·-.. ········ .. ··········· .. ················........ SM 
}-----""+ .................................................... - ............................................................................................................................................... +--"~+---I 

4 4·:s:s:s;-·········WooCCiebris;·paiietmateriar···· .. · .. -········ .... _ ......... - .. _ ... -.......... _ ............................. - ... - ....... . 

6 s·:s:1·s;·-··· .... ···Darkti;0Wii:·fiiie·siiiY·sanCi .. ·· .... ····· .. ···· ........................ - ...................... - ... _ ............... -.................... SM 

8 

10 

12 

14 

16 

18 
1a:2ii;·· .... ········BrCiwn~fine··to·medrum·san(fWitti·srn:·iiietaj"fOreign .. obTect .. ············· .. -··-··· .. ·· .. ·_··-.. · .. ·· .. ·· SM 

20 
20-23' 

22 
Gray, medium to fine sand with coarse sand and fine gravel SM 

24 i3:24-···-.. ··-··Gray-:5YiiYCiiiy·Wittj·fiiie·sanc:r· .... ·· .. ·····-·-.. ··· ...... - ............ - .................... -...................................... CL 
t--=-'-t2~36' .. · .... ········Ug·iit .. gr.;iy·fine·to·iiiediiim·saiid······ .. · ....................... - .................................. ·· .. ····· .. ·········-.. ··· .. ············t-C='L~r---t 

26 

28 

30 

32 

34 

36 3s:3"8;·--· .. ·-Graysiit):day;·flnesaiid .. -··-···_···· .. · .. · .. ·· .. _··.-............. - .... - .. - .. _-._ ............ _ .... -.......... SC 

38 38.4o.S'''··--··-GraY·fiiieS3nd·Witiisome·siit--··_··---·-_·_ .. ··-·· .. - .. --.. -.-.. ----.... -.-.. -....... SM 

40 

abandoned Harding Lawson Associates 



NCBC Gulfport Groundwater Monitoring Plan CTO 150 

42 

46 
4s:5·6'··_····-·Gray clay WiUi"someii[i-wtthwo:odPiecesat=-474s-::-Cia)r has high pia$tiCity---

48 

50 

52 

54 

56 
~·1.5·--Mediii";gray·cIay, si:irne-Sl[fiilii';iow plasiiCitY----oo

-.-....... - •• --.-----.. ----

oo

--. CL 
58 

60 

64 

66 

68 

70 

72 

74 

80 

82 

84 

86 

92 

94 

96 

80.5-86' • Medium green/gray finesandariirsiit--·-·-·--.... --·----·-·-------·-- SM 

. __ ._----"----'----' 

abandoned Harding Lawson Associates 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

96-98.5' Green/gray grading to medium gray silty clay, medium to high plasticity CH 

• 98 
9 

1009 
1 

102 
1 02.5-106 Green/gray clay, very dense, very stiff, silty CL 

104 

106 
1 

108 

110 

112 

114 

116 
1 

118 

120 

122 
1 

124 

126 
1 

1281 • ii.7i2T--Greenlgray silt. finesa;;d------~···-----·---~ ... ----
27:1"34.5' Gr6en/graygradingTo grayiQreen:Ye'rydense, verY'SHffsilty aay-.--.. ----....... --

130 

132 

134 
1 

136 
-3s-138;--G'tientgraysilty daY,' vefY!itifr-·--.. ·_ .. _· __ ·_-_ .. ·_·---· .... ··-_·· ...... _ .. -.. · .. - CL 1 

138 
1 38-139'-·-MEidluniiiraysiiiYCiaY."very stiff---·---·-· .... · ...... -·· .. · ...... -· .... ···-.... ·· .. ·· .. ··-· .. ·-.... --.. -- CL 

1401 
1 

-39=140.5' Medium gray, silty clay. stfff-- -_. __ . __ ... _-_ ... __ . __ .. _ ............... _... ML 
4o.5='W-MeCili.iiiigray·Sitt, deiise--·-........ ·_ ...... -.. ·· .. _·-·--_·· .. -.... ·-.. ---.... · .. · .... ---.. ··· ........ · ...... ··--+-fM=fL;:......lI----I 

142 

144 
1 

146 
1 

148 
148-156' Green/gray, very stiff, very dense, low moisture, brittle clay 

150 

• 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

152 • 154 

156 
1 CL 

158 

160 

162 

164 
1 CL 

166 
1 CL 

168 
1 6S:·g:"1·76;······Mediuiii·gray·siirWiiii··iiitert;ed·Ciiiig·OfsheiisaiiCisheii"tragmeiiiS·thii(iire·softene<rciiid···· ML 

170 decayed somewhat The fragments are off-white with a very slight pink tint. 

172 

174 

176 
1 
7&.1so,·····-sam-e·a:saiXivewHhTessshelffragmeniS·--··_· __ ·_···_·--•• - .........••. _. __ ... __ .....•. _._ . .. 

ML 
178 

180 
1 

182 

.. 
CL • 

184 

186 

188 

190 

192 

194 

196 
1 CL 

198 

200 

202 

• 
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204 

206 

208 

210 

212 

NCBC Gulfport Groundwater Monitoring Plan CTO 150 

206-21:f'"'' Mediumgray·siit:y·Ciily, 'very" stiff .. --···-·--· .. ·-··---.. ····-···-··-·-·-·-·· .. ············.. CL 

214 Z·1·3=Z1S;·· .. ···· .. GreeiiigraysITt"········· .. · .... · .. ····· .. ······ .......... - ........ -.................................................................................. M L 
1--""-=-+---1 

216 21'&:Z3'3;--''''Mediumgray-siitY'Ciay, iierY·stiff ...... - ...... -·--........ · .. · .... -.. ··-.. ·-.... ·-.... ·-· .......... ··..................... CL 

218 

220 

222 

224 

226 

228 

230 

232 

234 23'3=236; .... --Gray sittWith somefine'sancfvery little·'Ci8y ...... ·-...... ·_·_-_ .................. · ...... · .. _-.... · ........ · ML 
1--""-=-+---1 

236 23&:24ii;--'Mediumgiiiy"silt,'fineSand, clay .. paiiides·--·-.. ···· .. ·· .. · .. ·-············ .. ·· .. -··-···-··· ....... -............ ML 

238 

240 24D:Z42;-.... ···Mediiim·gray .. slit:·fine·sancr .. ····-··········-·· ............... - ......... _........................................................... SM 

242 
242:-i51";-"Mediiim"g"riiy silrfiiiesand, day-··--· .. -·-.. · .. · .. · .. ·--···-.. ···_ .. ·-····· .. -··--.. ········.. SM 

244 

I 246 

I 248 

250 

252 251:256' "-"'GreeiiigraygradiiigtomeciiiiiTi'gray;-siitY'Ciay"-''''''''''-'-........................................................... CL 
1---""""-+---; 

254 

256 
1---+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -:--+----1 

258 

260 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

Boring No.: GPT-05-13 Date Drilled: 217/99 

Logged By: D. Carigan Checked By: • Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 26 Ft. 
Ground Elevation 31.06' msl 

0 
.0 0) 

E 0 - >- ....J 
~ en 0 
.r:. (J) :E - U ~ ~ (tI Q) (J) .... 
0 Sample Des~cription ~ C) 

0-2' Medium brown, fine sand, silt, some coarse sand and fine sub-rounded gravel SP 
2 

2-2.75' Yellowish-brown, fine sand, silt,clay particles SMISC 

r-i 2.75-5.5 ' Dark brown, fine sand, silt, some clay particles, fine pieces of orange-red packed clay SMISC 

and sand 

6 5.5-6' Yellowish-brown, fine sand, silt SM 
6-7' Medium brown with lavender/gray tint, fine sand, silt SM 

~ 7-16' Dark brown, fine sand, silt SM 

10 

~ 

Ji 

16 • 16-22.5' Dark brown grading to medium brown, fine to medium sand, silt, with a small band from SP 
18 19-19.25' containing fine to medium rounded, sub-rounded, and sub-angular gravel -
20 

22 
22.5-23.2' Medium gray, fine-grained sand and silt grading to silty clay, low plasticity SMlCL 

24 23.2-24' Medium gray, medium grained sand, silt, fine rounded gravel, some clay particles SMISC 

24-25' Brown/gray, fine sand, silt, coarse sand, fine sub- to well-rounded gravel SP 
26 25-26' Medium gray, fine to coarse sand, silt, fine well-rounded and a few subangular gravel SP 

r--~------------------------------
~ 
30 
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NCBC Gulfport Groundwater Monitoring Plan CTC 150 

Boring No.: GPT-05-14 Date Drilled: 2f1199 
Logged By: D. Cariganl R. Fields Checked By: 
Contractor: Alliance Rig: Sonic 
Method: Rotasonic Completion Dept 56 Ft. 
Ground Elevation 30.98' msl 

.s:: 
Q. 
(\) 

c 

2 
0-2' Tan, fine to medium sand 

r- 2:S.····· ... ····BroWiiigray:·ftnetomeCiilirii·sandWitii·somesiit'"· ....... · ... · ............................................................... . 

~ 
6 s:s:s'· .... · .. ·oraiigeii)·iOWiiigray·iTiOiUeCi,·fine·to·mediuin·saiiCi .... · .. ··· .. · .. · .......................................................... . 
~ _ .................................................................................................................................................................................. .. 

6.5-7.5' White fine sand, no silt 8 :i-:-s:10,. ..... TJght graY,"fiiie·sandwiiii·sfli .. m ........................................................................................................... . 

~ 

10 
r- 1O'::is ... · .... ·DaCk·b·rowo·fiiiEi·siriY·siindWRii·some·'Tile·g·raver .......................................................................... .. 

~ 

r11 

0 
..0 
E 
>. 

C/) 

C/) 
0 
C/) 
=> 
SM 

SM 

SM 
SW 
SM 

SM 

16 
~ rs.:20 .. ·····Medllim·b·roWii·graCiiiig·tota·iiimEidiiiinbrown:·rine·to·medium··sani('siii'· .... · .. ·············· .. ·· .. ·· .... · SM 

18 -
20 
- 2O':2"3,.········Medi"um·b·ioWii·:·medium··io·ftnEi·ss·nii;"siit:·some·fiiie·sui)::rouiideci"g·raveT"······················· .. ······ SM 

E 

C) 
0 
..J 

.2 

.s:: 
c.. 
co ... 
C) 

24 23:24 .. ········Medilim·g·iay·ciiiy:·siij;·ftne·sana:·some·fine·sui)::ioundedgravei······································........... SC 
~ 2:.;::-2S····· .. · .. Medilim·g·ray:·ft·ne·sand, .. si'rfiiie·sub-rouiideci'gra;,er-·· .. ········· ...... ···-·· .... ·············· .. ······· ........ ·~S~M~I----I 
26 

- 2&:2S .... ··· .. Medium·g·ray·clay:·mediiim·piiistiCiiY.·flne·saiid,'·sirfiiie·sui)::i-OiiiiCied·g·rave'j ... · ... · ...... · .. ··• .. ·... CL 

28 - 2a.:3S .. ··· .. ··MedTUrii .. gray:·fl·iietomediiiiT .... Siinci;'Siii·· ............ · .. ···· .................... _................................................. SM 

~ 

.l! 

36 .- 3641-; ...... ·Mediuiitg·raysiiiY·clay·(sampiedropi)edj"· ...... · .... · ........ · .. · ..................................................... _........ CL 

~ 

GPT-05-14 Harding Lawson Associates 



NCBC Gulfport Groundwater MonHoring Plan CTO 150 

r--

42 :.H46"··· .. · .. Medli:im·g·ray·Clay;·tiigii·piasiicTtY: .. iiiie·saiiirsiir ........................................................... -................ CH 
-= ~~+---~ • ..11 

46 ---'- ...................... _ .. -....... _ .................................................. _ ............................................................................................ r-::-:-~=+---I 
46-47.5' Light gray, fine sand, silt, some clay SMISC 

48 47:S::SS;-"Medrum'g'ray:'medYLimsaiidwft'iisome'ooarse'saiiCi,"'some'fiiie'rouiiCied'aiiCi's'U'S::ang'Lilcir'" Sp 
--..-;. gravel ~;;';""-+---I 

..2Q. 

~ 

56 r----------------------------------\---t--; 
~ 
60 

• 

• 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

• Boring No.: GPT -07-01 Date Drilled: 2116/99 

Logged By: R. Fields Checked By: 

Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth -26 Ft. 

Ground Elevation 25.04' msl 

0 
.0 0) 

E 0 e >- .....I - en .2 
.l:: en .l:: .... a. a. U 
Q) en ~ 
0 Sample Despcription ::J C> 

0-2' Fill material, orange fine to medium sand with silt, some fine gravel SP 
2 

2-3' Concreted conglomerate, asphalt with mixed dark brown fine sand, silt SM 

~ 3-9' Light brown, fine sand, some silt SM 

~ 

r-! 
10 9-13' Light brownltan, fine silty sand, some plant roots SM -

.E. 

..1i 13-16' Gray, fine to medium sand SP 

• 16 
16-17' Tan/gray, fine to medium sand SP 

~ 17-26' Gray, silty clay CL 

~ 

~ 

~ 
26 

r----------------------------------
~ 
30 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

Boring No.: GPT-OS-QS Date Drilled: 2/2/99 
Logged By: D. Carigan/R. Fields Checked By: • Contractor. Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 25 Ft. 

Ground Elevation 31.99' msl 

0 
.0 C) 

E 0 
E' >- -l - (J) .Q 
.I:: CJ) .I:: ..... a. U a. 

ro Q) (J) .... 
0 Sample Despcription ::J C> 

0-1' Fill material, brown/orange silty sand SM 
2 1-3' Medium brown, fine- to medium-grained sand, some silt SM -

~ 3-5' Medium gray grading to orange/tan, fine- to medium-grained sand with some silt SM 

65-6' Very light tan, medium to fine sand with small amount of silt SM 
6-7' Light tan, medium to fine sand with some silt SP 

S 7-8' Medium grayltan, medium to fine sand with some silt SP 
8-12' Medium brown/dark dray, medium to fine sand with some silt SP 

~ 
12 

12-14' Dark brown, medium to fine sand with some silt SP 
14 

14-16' Dark brown grading to medium brown/gray, medium to fine sand, some fine gravel SP 
16 • 16-17' Light brown, fine to medium sand with some silt, hydrated SW 

~ 17-23' Light graylbrown grading to medium gray, fine to medium sand, silt, some fine gravel GW 

~ 

~ 

~ 23-25' Fell back into hole 

~------------------------------ . .12. 

~ 
30 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

• BOring No.: GPT-08-06 Date Drilled: 212199 
Logged By: D. Carigan/R. Fields Checked By: 

Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 26 Ft. 

Ground Elevation 31.81' bgs 

0 
.0 C> 
E 0 

~ >. ...J 
......- C/) 0 
.£: C/) :c .-

() a. a. 
Q) C/) ro 

'-
0 Sample Despcription :::> C) 

0-3.5' Fill material, orange, fine to medium silty sand with some clay SMISC 

2 
I--

43.5-6' Gray, fine to medium silty sand with debris, wood, gravel SM 
I--

6 
6-8' Tan/gray, fine to medium sand with some silt SM 

8 
8-16' Dark brown, fine to medium sand with some silt SP 

10 -

.E. 
14 -• 16 

16-21' Medium/dark brown, fine to medium sand with some silt, fine gravel SM 

~ 

.1Q. 

22 21-22' Medium brown, fine to medium sand with some gravel SM 
22-23' Medium gray, fine to medium clayey sand with silt CL 

124 23-24' Medium/dark gray, fine to medium sand, some gravel, SP 
4-inch band of clay 

26 
I--

24-26' Medium gray soft clay with some fine sand and silt 

~------------------------------
CL 

1

28 

30 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

BOring No.: GPT-08-07 Date Drilled: 212199 
Logged By: D. CariganlR. Fields Checked By: • Contractor: Alliance Rig: Sonic 
Method: Rotasonic Completion Depth 26 Ft. 
Ground Elevation 31.86' msl 

0 
.0 Cl 
E 0 

4? >. -' - C/) 0 
.r:; C/) :c .. a. a. (J 
Q) C/) ~ 
0 Sample Despcription :J C> 

0-1.5' Fill material, brown, fine to medium silty sand, fine gravel SP 
2 1.5-2.5' Fill material, orange, medium to fine sand, coarse and fine gravel SM 

2.5-4' Medium gray, fine to medium silty sand SM 
4 

4-6' Very light gray, fine to medium sand SP 
6 

6-7' Light tan, fine to medium sand with some silt SM 
87-9' Mediumllight tan, fine to medium sand with some silt SP -

jQ 9-17.5' Dark brown, fine to medium sand with some silt, fine gravel SM 

-.!£ 

14 -
16 • 17.5-20' Medium to dark brown, fine to medium grained silty sand SM 
18 -
20 

20-23' Light brown grading to medium brown then to tan, fine to medium sand with some silt SM 

~ 

~ 23-25' Light gray, fine to medium sand, gravel, with a 4-inch band of clay SMISC 

~ 25-26' Medium gray clay CH 

------------------~------------. ~ 

30 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

• Boring No.: GPT-08-08 Date Drilled: 212199 
Logged By: D. CariganlR. Fields Checked By: 
Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 26 Ft. 
Ground Elevation 31.72' msl 

0 
.0 C) - E .3 ¢: >. - en .2 

..t: C/) ..t: 
Q. () Co 

co Q) en .... e Sample Despcription ~ C) 

0-2' Fill material, mixed browns, oranges, and grays. Fine to medium sand with silt SM 
2 

2-3' Dark brown, fine to medium sand SM 
43-3.5' Black, organic-rich, fine sand, silt, some clay SMIPT 

3.5-6' Dark gray, silty clay with fine sand SC 
6 

6-10' Brown grading to light gray, fine to medium sand SM 

~ 
10 

10-14.5' Medium gray grading to gray/tan then back to medium gray, fine to medium sand SM 

~ 
14 

• 14'5-16' Same as above with some fine to medium gravel SM 
16 

16-22' Light gray, medium to fine sand with some fine gravel SM 
18 

t--

,20 

E 22-24' Medium/dark gray, fine to medium sand, silt SM 

24 
24-26' Same as above with small amounts of clay SMISC 

26 - -------------------------------
~ 

30 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

Boring No.: GPT-08-09 Date Drilled: 214/99 

Logged By: D. Carigan Checked By: • Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 15 Ft. 

Ground Elevation 28.00' msl 

0 
.0 C> 

,-.. E 0 

~ 
>. ....J 
en 0 

.r::. en :E 
Q. () Q. 

ro Q) en '-
0 Sample Despcription ::> (!) 

0-0.25' Fill material, medium brown, fine gravel SM 

r--.? 0.25-4' Medium brown with pockets of orange, fine sand with silt SM 

4 
4-8' Medium to light gray, medium to fine sand with silt SM 

2-

8 
8-15' Medium to light gray, medium to fine sand, silt SM 

J..Q 

12 -

Ji 

J.£ ~------------------------------. • 
18 -
20 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

Boring No.: GPT-08-10 Date Drilled: 214/99 
Logged By: D. Carigan Checked By: 

Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 46 Ft 
Ground Elevation 28.22' msl 

Sample Despcription 
0-0.5' Fill material, brown medium to fine sand, silt, fine to medium gravel 

o 
.0 
E 
>­en 
en 
() 
en 
=> 
SP 

~ :?~~~~~~:::::::::?~~~~~;~~~~~~:~~~~~~§~~;:~~~~~~~~~i.~~~~~:::::::::::::::::::~::::~::=::::::::::::::::::::t--:S~M:':-I-_-I 
2.5-6' Grayltan grading to light gray, fine to medium sand, silt Slight odor at 5' - possible SM 

~ sulfur or methane 

~ ........ - ... - ................. - .......... --..... _ .......... - ...................... -.-.................. - ....... - ............ - ........................... -1--::::-:-:-+---1 
6-10.5' Medium brown, fine to medium sand, silt, fine to medium gravel SM 

~ 

jQ .... ---.. - ........ - .... - ... --.. ---.-.----.-.. ---......... - .. --.-.... - ......... --.-.......... r--:-=--1I----I 
10.5-16' Light gray, medium to fine sand, silt, fine gravel SP 

E 

~ 
16 

'--'-"1·6-21:S;········M·EidTtimgraY';·iflieTo .. iiiediUiiisaiidWiiiison;e·S1ii:somefiii;;·graveC'iina'occaSioriai'-"I-:S::-:M::--1I---I 
~ medium gravel 

~ 
26 

i-'=- 25:29;·-.. · .... Oii·ik"gray;·siitW1th·fiiie·sanirSi:ime·daypartici"es-······· ......................... - •••. - ........................... SMISC 

~ 
30 2e:29:5; .. ···· .. Oiik·gray:·siiiY·day ... iiieCiiiiiTlpiastiCiiY .... _ .. ·-.... · .. · .. · ...... - ........................................ _.............. CL 

i-'=- 29:&'36;"''''-Oaik gray'day wiii'Sfli;tifghpiaSticity ---.. ·-·-...... --· .. ·• .. • .. -·· .. ·-.. • .. ··-.... -···· ........ t--:C;:H~f---I 

~ 

~ 
36 
~ '3s:3"7' .... --·oiirk·gr.;y-SiiiYCiaYWiii·iTiedfun; .. priStiCiiY-:-WOOiitragiiiiiiifS· .. · .... ···· .. _..................................... CL 

38 ~~·-Dark9iiY:mEidium to fine sand with silt and somediY;-WOOd tiiijiiieiifS'''--'-''- SMISC 
~ ~o;-.. Dark gray day. stiff. low plasticity."Sittiiii(i"firiesand·,WO<idhgments -··---.. •••• ...... I---:C~L:--II---I 

40 
40-42' Dark gray, dense, stiff day with silt, fine sand, wood fragments CL 

~ ~46:-.. ··-.. Medium·giiY;veiy stiff sandYriay· .. ·-·_·· .. ··-·-· .. ···· .. ········· .. ·-···· .. · .. ·· .. ·· .. · .. ········ .. · .. ········· .. ···I---:C~L:--II---I 
~ 
46 
t--I- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - +---t---I 

r-1§. 
50 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

Boring No.: GPT-08-11 Date Drilled: 212199 - 214/99 

Logged By: D. Carigan/R. Fields Checked By: • Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 186 Ft. 

Ground Elevation: 28.42' msl 

0 
.0 Cl 
E 0 

£ >- ..J - en .Q 
.r:::. en .r:::. a. u a. 
Q) (J) e! 
0 Sample Despcription ::J " ().-1' Fill material, dark graylbrown, fine to medium silty sand SM 

2 1-3' Gray, fine to medium sand, some clay SM 

43-6' Medium gray grading to light gray, fine to medium sand, pieces of wood, debris, fine SP 
gravel, odor - possibly sulfur or methane 

6 
6-16' Medium gray, fine to medium sand, fine to medium gravel SM 

8 

10 

12 

14 

16 • 16-19' Light gray, fine to medium sand with small to medium sub- to well-rounded gravel SM 
18 

20 19-26' Dark gray, silty clay, grading into sandy clay, shell particles from 19-23' CL 

22 

24 

26 
26-28' Dark gray, fine to medium silty sand with small shell fragments CL 

28 
28-32' Dark gray silty clay, some small shell fragments, grading into higher density and CL 

30 elasticity. Around 31' grades back into silty clay with some wood fragments 

32 
32-36' Dark gray, fine to medium silty sand with some clay particles SMISC 

34 

36 
36-38' Dark gray, soft, silty clay CL 

38 
38-44' Dark gray clay, very stiff, some wood fragments CL • 

G:\Gulfport\sB_log.xls GPT-08-11 Harding Lawson Associates 



NCBC Gulfport Groundwater Monitoring Plan CTO 150 

40 • 42 

44 
44-49' Medium gray, silty clay, very stiff CL 

I~ 

48 
1-

50 49-53' Brown/gray marbled with orange, clay, very stiff CL 

52 
53-56' Brown/gray clay, very stiff CL 

54 

56 
56-66' Light gray grading into green/gray clay, very stiff, very small amount of silt CL 

58 

60 

62 

64 

66 

• 66-76' Green/gray clay, very stiff, trace amount of silt CL 
68 

70 

72 

74 

76 
76-86' Green/gray clay, very stiff, trace amount of silt CL 

78 

~ 

82 

84 

86 
86-96' Same as above except at 94-95' there were some rock fragments CL 

I~ 

• 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

90 

!~ • 
i~ 

96 
96-106' Green/gray clay, very stiff, trace amount of silt CL 

I~ 

100 

102 

104 

106 
106-116' Medium gray grading to green/gray silt and some clay, very stiff. low moisture CL 

108 brittle. very dense 

110 

112 

I~ 

116 
116-126' Medium gray, dense silt with some clay particles, higher moisture than above section CL 

I~ • 
I~ 

I~ 

124 

126 
126-127.5' MediumJIight gray, silty clay, low to moderate moisture content, medium plasticity CL 

I~ 127.5-129.5' Medium gray clay, silt CL 

130 129.5-136' Medium gray with some graylbrown, grading to medium gray, fine to medium sand, SM 
some silt 

132 

134 

136 
136-141.5' Dark gray, fine to medium sand with small particles of green sandy clay. At 137.5- SM 

138 138.5' there are wood fragments 

140 

• 
GPT-08-11 Harding Lawson Associates 



NCBC Gulfport Groundwater Monitoring Plan CTO 150 

• I~ 141.5-143' Dark gray sand, fine to medium with some silt SM 

144 143-144.5' Dark gray, dense, silty sand with green clay SC 
144.5-146' Dark gray silty clay, low plasticity, dense. stiff CL 

146 
146-152' Medium gray, very stiff clay, low moisture CL 

148 

150 

152 
152-154' Mediumllight gray, stiff clay, low moisture but slightly higher than that above CL 

I~ 
154-164' Medium gray, very stiff clay, low moisture CL 

I=:J 
I~ 

162 

164 
164--164.5' Medium gray silty sand SM 

166 164.5-166' Medium gray, very stiff clay, low moisture CL 
166-186' Medium/dark gray, fine sand with some silt SM 

• 168 

170 

FF 172 

174 

176 

~ 
I~ 

I~ 
186 

1-
--------------~--------- ... ----.----

I~ 
190 

• 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

BOring No.: GPT-08-12 Date Drilled: 216/99 
Logged By: D. Carigan Checked By: • Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 15 Ft. 

Ground Elevation 31.14' msl 

0 
.0 C> 
E 0 g >. ..J 
en .2 

.£:. en .£:. - a. a. U m Q) en .... 
0 Sample Despcription ::J C) 

0-1' Fill material, medium brown, medium to fine sand, silt, fine gravel SM 

-1. 1-4.5' Medium brown with some orange, fine to medium sand, silt SM 

4 
4.5-9' Light brown grading to mediumllight brown, medium to fine sand, silt SM 

~ 

r-! 
,.!Q 9-15' Dark brown, fine to medium sand, silt, fine to medium sub-rounded gravel SM 

..E 

~ 

~ ~------------------------------. • 
~ 
20 

• 
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• 
NCBC Gulfport Groundwater Monitoring Plan CTO 150 

Boring No.: GPT-08-13 Date Drilled: 215/99 
Logged By: R. Fields Checked By: 

Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Dept 37 Ft. 

Ground Elevation 30.96' msl 

o 
..c 
E e ~ 

- w 
£ w 
~ u 
~ w 
o Sample Despcription ::> 

0-1' Fill material with fine gravel, brown fine to medium silty sand GW 

Cl 
o 

-.J 
o 
i: 
0-
~ 

C> 

~ ~:~~::::::::~!.?~!.?~:~~~~::~~~:!?:§:~!~~:~!~~:~~:~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~8~M:';-I-_-I 
2-7' Brown, fine to medium sand 8P 

,....1 

,....§ 
8 =;:1y·····Ta·iiii)lift:"fine·to·mediiiiii·saiid····················............................................................................................... 8 P 
~ ~~~--~ 

f-:;o 

,J1 
14 13=17· .. ····BroWii·;·fiiie·io·mediu·m·sa·nCi··················................................................................................................... 8P 
~ r-~-+---I • ~ 

22 
~ 22·~i4 .. ··""[ighi"b·roWii:·fiiie·to·iiieaiiim·graiiie(j"saii·d········.................................................................................... 8P 

24 
i-=-'- i~ig.····Tig·hi"g·ray:·fine:·sjiiY·saiid·····················..................................................................................................... 8M 

1

26 

1

28 

30 i&:3S·· .. ·Gray:·fiiie·siiiY·sand·········· .. ··················...................................................................................................... 8M 
~ ~~~-~ 

1
34 

36 35:3T·····Gray:·siiiY·ciay·······························............................................................................................................... CL 
~ ~~~-~ 

1
38 ~--------------~----------------

• 40 
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NCBC Gulfport Groundwater Monitoring Plan CTO 150 

Boring No.: GPT-08-14 Date Drilled: 212199 
Logged By: R. Fisher/D. Carigan Checked By: • Contractor: Alliance Rig: Sonic 

Method: Rotasonic Completion Depth 26 Ft. 

Ground Elevation 31.76' msl 

0 
.0 C) - E 0 

E. >- ..J 
(J) .Q .r; (J) .s::. - a. a. U cu (!) (J) .... 

0 Sample Despcription :::J C> 
0-1.5' Tan, fine sand, some silt, 112' of organic SM 

~ 1.5-5.5' Gray, fine sand, trace silt. Coarser and lighter with depth. SM 

~ 

-..2 5.5-7' Dark gray, silty sand SM 

8 7-10' Gray, silty sand, high organic content, coarse gravel at 7-8' SM -
10 

10-15' Graylbrown, silty sand, with organic righ zones and trace gravel at 12-13' and 14-14.5' SM 
12 -
~ 
16 15-17' Brown, medium to fine sand with some silt SM • -
~ 17-23' Tan, silty sand SM 

20 
r--

~ 

~ 23-26' Gray clay with some fine sand CH 

26 
I--~------------------------------
28 

I--

30 

• 
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DEPAij.T,MENT.OF THE NAVY 
SOUTHERN OMS ION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

®-

WELL CONSTRUCTION DETAILS 

Well Number GPT-01-04 

Date of Installation 2117/99 

1. Height of casing above ground flush 
-------

2. Depth to first coupling -5' ---------
Coupling interval depths 5', 15' 

~~~------

3. Total length of blank pipe _1_5_' ______ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen ~1 0=-' ________ _ 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump _-_4_' ________ __ 
6.25" 

8. Total depth of boring 26' Hole diameter OD 

9. Depth to bottom of screen _-__ 2=5=-' _____ _ 

10. Type of screen filter _fi....:..:lt.:..:e:..:...r..!.:.p..:..a..:..ck~ _____ _ 

Quantity Used 4 x 100 Ibs Size 6-14/6-20 

11. Depth to top of filter 12.5' 

12. Type of seal _be~n~to.:..:n....:..:it.:..:e _________ _ 

Quantity used 3 x 50 Ibs 
~~~---------

13. Depth to top of seal _-_1:..:...' ________ _ 

14. Type of grout bentonite 
~--~--~-----

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Used approximately 40 gallons of water 

... ..~ ......... 

. ~-



DEPARTMENT OF THE NAVY 
SOUTHERN DMSION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR.. P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

WELL CONSTRUCTION DETAILS 

Well Number GPT-01-0S 

Date of Installation 2117/99 

1. Height of caSing above ground flush 
~-----

2. Depth to first coupling -4' -----------
Coupling interval depths 4', 14' 

--~----------

3. Total length of blank pipe -14' ------------
4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen 10' 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump ........4tt 

6.25" 
a. Total depth of boring -24' Hole diameter 00 

9. Depth to bottom of screen -24 

10. Type of screen filter filter pack 

Quantity Used 4 X 50 Ibs Size 6-14/6-20 

11. Depth to top of filter _1 ..... 3_· _______ _ 

12. Type of seal _be_n_to_n_ite ________ _ 

Quantity used _S.:...;,.;.x..;.,.S..;..O ..... lb..;.,.s _________ _ 

13. Depth to top of seal _-_1_' _______ __ 

14. Type of grout _b ..... e ..... n ..... to:...:,.n ..... it..;..e _____ ·_·,· _____ _ 

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 40.gallons otwater used 

. -. :, "', 

, " 

• 

• 

• 



• 

• 

• 

DEPARTlIlENT OF THe: NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

®-

WELL CONSTRUCTION DETAILS 

Well Number GPT-02-04 

Date of Installation 2117/99 

1. He~ght of casing above ground ~f1..:...:u...:.s;..;.h ___ _ 

2. . Depth to first coupling _-_2_· ______ _ 

Coupling interval depths 2', 12' 
~~~-----

3. Total length of blank pipe ---=.::12=-' ______ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen 10' 

6. Type of screen 20 slot (O.020) PVC 

7. Length of sump -4" 
6.25" 

8. Total depth of boring -26' Hole diameter 00 

9. Depth to bottom of screen _-~2::::2=-' _____ _ 

10. Type of screen filter _fi __ 't __ e_r.!...,pa __ ck ______ _ 

Quantity Used 5 x 50 Ibs Size 16-30 -----
11. Depth to top of filter 10' 

12. Type of seal bentonite 
~~~~-----------

Quantity used _2=..:.:.x...:.5..::.0.::;:lb:..:s=--______ _ 

13. Depth to top of seal ~11 ___________ _ 

14. Type of grout 

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 45 gallons of water used 

. ...... 



DEPARTMENT OF THE NAVY 
SOUTHERN DMSION 

NAVAL FACILmES ENGINEERING COMMAND 
2155 EAGLE DR, P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

@)--

WELL CONSTRUCTION DETAILS 

Well Number GPT-03-06 

Date of Installation 2116/99 

1. Height of casing above ground flush -------

2. Depth to first coupling _-_5_' ______ _ 

Coupling interval depths 5', 15' 
-~-------

3. Total length of blank pipe 15' ---------
4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen 10' ------------
6. Type of screen 20 slot (0.020) PVC 

7. Length of sump -4" 
-------------~6~.2=5'~' 

8. Total depth of boring 26' Hole diameter OD ---

9. Depth to bottom of screen -25' --------

10. Type of screen filter _fi_llt.;...e_r.!..p_ac_k ______ _ 

Quantity Used 4 X 50 Ibs Size 6-20 -----
11. Depth to top of filter -14' 

12. Type of seal bentonite -------------
Quantity used 3 x 50 Ibs ------------

13. Depth to top of seal 

14. Type of grout bentonite --------------
Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 35 gallons of water used 

• 

• 

• 



• 

• 

• 

DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

@ 

WELL CONSTRUCrlON DETATlS 

Well Number GPT-03-07 

Date of Installation 2116/99 

1. Height of casing above ground flush ----------
2. Depth to first coupling -1' ---------

Coupling interval depths -1',6' 
--~---------

3. Total length of blank pipe 6' -----------
4. Type of blank pipe 2" Schedule 20 PVC 

5. length of screen 10' --------------
6. Type of screen 20 slot (0.020) PVC 

7. length of sump -4" 
--------------6~.2~5~" 

8. Total depth of boring 26' Hole diameter 00 

9. Depth to bottom of screen -16' -------------
10. Type of screen filter _fi ..... lt.:.;;e ..... r..!;;.p ..... ac ..... k"'""--_____ _ 

Quantity Used 4 x 50 Ibs Size 6-20 -----
11. Depth to top of filter -3' 

12. Type of seal _b;:..e ..... n.;.:.to;:..n ..... it:.....e __________ _ 

Quantity used 3.5 x 50 Ibs -------------------
13. Depth to top of seal _0;:..._5' ___________ _ 

14. Type of grout bentonite ---------------------
Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 40 gallons of water used 

. " 



DEPARTMENT OF l"HE NAVY 
SOUTHERN DIVISION 

NAVAL FACILmES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

WELL CONSTRUCTION DETAILS 

Well Number GPT-04-09 

Date of Installation 2/18/99 

1. Height of casing above ground _f1_u_s_h ____ _ 

2. Depth to first coupling -5' ----------
Coupling interval depths -5', 15' 

-~-------

3. Total length of blank pipe _15_' ______ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen _1_0_' ___________ _ 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump -9" 
---------~6~.2~5~" 

8. Total depth of boring -26' Hole diameter 00 

9. Depth to bottom of screen -25' ---------

10. Type of screen filter _fi_llt;,....e_r !....pa_c_k _____ __ 

Quantity Used 4 X 50 Ibs Size 16-30 -----
11. Depth to top of filter 14' 

12. Type of seal _b_e_n_to;,....n __ it:..:..e _______________ _ 

Quantity used 1 x 5 gallon bucket 

13. Depth to top of seal _0.:......_5_' _______ _ 

14. Type of grout 

Grout mixture 

Method of placement 

• 

• 

COMMENTS ON INSTALLATION: Approximately 35 gallons of water used during installation • 



• 

• 

• 

DEPARTMENT OF THE NAVY 
SOUTHERN DMSION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

®-

COMMENTS ON INSTALLATION: 

WELL CONSTRUCTION DETAILS. 

Well Number GPT-04-10 

Date of Installation 2/18/99 

1. Height of casing above ground flush ------

2. Depth to first coupling _5_' ______ _ 

Coupling interval depths 5' 
---------

3. Total length of blank pipe _5.:..' ______ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen 1O' 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump -4" 
6.25" 

8. Total depth of boring -16' Hole diameter OD 

9. Depth to bottom of screen 15' 

10. Type of screen filter filter pack 

Quantity Used 4 X 50 Ibs Size 16-30 -----
11. Depth to top of filter -4' 

12. Type of seal _b=-e:.:.n~to.:.:n..;.;.it;;.;;;e ________ _ 

Quantity used 2 x 50 Ibs 
~~---------------

13. Depth to top of seal _-_0:..:..5=-' _______ _ 

14. Type of grout 

Grout mixture 

Method of placement 



DEPARTMENT OF THE NAVY 
SOUTHERN OMS ION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE OR.. P.O. BOX 10068 

CHARLESTON. SC 29411-0068 

WELL CONSTRUCTION DETAILS 

Well Number GPT-04-11 

Date of Installation 2118/99 

1. Height of casing above ground flush -------

2. Depth to first coupling -5' ---------
Coupling interval depths 5', 15',25',35' 

3. Total length of blank pipe _-_3_5_' ______ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen _10_' ________ _ 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump -4" 
-----------------6-.2-5'~' 

8. Total depth of boring -50' Hole diameter 00 

9. Depth to bottom of screen _-_4_5_' _____ _ 

10. Type of screen filter filter pack 
--~--------

Quantity Used 5 X 50 Ibs Size 16-30 ----:....---
11. Depth to top of filter -33.5' 

12. Type of seal _b:......e:......n-.:.to=-n_it-.:.e _________ _ 

Quantity used 6 x 50 Ibs -------------
13. Depth to top of seal -1.5' ------------
14. Type of grout 

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Used approximately 50 gallons to iJ:1stall well 

• 

• 

• 



• 

• 

• 

DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR.. P.O. BOX 10068 

CHARLESTON. SC 29411-0068 

WELL CONSTRUCTION DETAILS 

Well Number GPT-04-12 

Date of Installation 2118/99 

1. Height of casing above ground flush 
-------

2. Depth to first coupling _8.:...' ______ _ 

Coupling interval depths 8' ---------------
3. Total length of blank pipe _8.:....· ____________ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen __ 10.:....' ________ __ 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump 
6.25" 

8. Total depth of boring 26' Hole diameter 00 

9. Depth to bottom of screen _-_1.:....:8~' _____ _ 

10. Type of screen filter --..:fi:.::llt:=e.:....r r:..;pa::.:c:.:..:k~ ________ _ 

Quantity Used 4 X 50 Ibs Size 16-30 -----
11. Depth to top of filter _-6-=-_______ _ 

12. Type of seal bentonite -----------------
Quantity used 2 x 5 gallon bucket 

13. Depth to top of seal -0.5' 
--~-----------------

14. Type of grout 

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Used approximately 30 gallons of water , ~ 



DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR, P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

WELL CONSTRUCTION DETAILS 

Well Number GPT -04-13 

Date of Installation 2118/99 

1. Height of casing above ground flush -------

2. Depth to first coupling -5' ---------
Coupling interval depths -5' ---------

3. Total length of blank pipe _5_' _______ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen _1_0_' ________ _ 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump -9" 
----------------~6.~2=5'~' 

8. Total depth of boring -16' Hole diameter 00 

9. Depth to bottom of screen -15' --------

10. Type of screen filter _fi;....llt....:.e_r ..!:..p..:....ac..:....k-=----_____ _ 

Quantity Used 4 x 50 Ibs Size 16-30 ------
11. Depth to top of filter -4' 

12. Type of seal bentonite ----------------------
Quantity used 1 x 50 Ibs 

~~--=------------

13. Depth to top of seal 

14. Type of grout 

Grout mixture 

Method of placement 

• 

• 

COMMENTS ON INSTALLATION: Approximately 30 gallons of water used for well installation • 



• 

• 

DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

WELL CONSTRUCTION DETAILS 

Well Number GPT-04-14 

Date of Installation 2/18/99 

1. Height of casing above ground flush -------
2. Depth to first coupling -5' ---------

Coupling interval depths -5', 15', 25' 

3. Total length of blank pipe 25' ---------
4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen 10' ------------
6. Type of screen 20 slot (0.020) PVC 

7. Length of sump -9" 
----------------~6.~2=5'~' 

8. Total depth of boring 52' Hole diameter 00 

9. Depth to bottom of screen -35 --------

10. Type of screen filter _fi~llt_e_r..!....p_a_ck ______ _ 

Quantity Used 4 X 50 Ibs Size 16-30 

11. Depth to top of filter -22' 

12. Type of seal bentonite -------------
Quantity used 3 x 50 Ibs ----------------------

13. Depth to top of seal 0.5' --------------------
14. Type of grout 

Grout mixture 

Method of placement 

• COMMENTS ON INSTALLATION: Used approximately 45 g"allons of water during installation 



DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE OR.. P.O. BOX 10068 

CHARLESTON. SC 29411-0068 

®-

WELL CONSTRUCTION DETAILS 

Well Number GPT-04-15 

Date of Installation 2118/99 

1. Height of casing above ground flush -------
2. Depth to first coupling -5' --------

Coupling interval depths -5' 
----------

3. Total length of blank pipe _-_5_' ______ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen __ 10_' ________________ _ 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump -4" 
----------6~.2~5~" 

8. Total depth of baring -26' Hole diameter 00 

9. Depth to bottom of screen _-_1_5_' _____ _ 

10. Type of screen filter filter pack 
--~------------

Quantity Used 5 x 50 Ibs Size 16-30 -------
11. Depth to top of filter -4' 

12. Type of seal _be.;,...n.;,...to_n_it_e _____________ _ 

Quantity used 2 x 50 Ibs --------------------
13. Depth to top of seal -1.0' ----------------
14. Type of grout 

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 35 gallons of water used 

.~ 

• 

• 

• 
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DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

®-

WELL CONSTRUCTION DETAILS 

Well Number GPT-05-07 

Date of Installation 216/99 

1. Height of casing above ground 

2. Depth to first coupling _5.:....' ______ _ 

Coupling interval depths 5', 10' 
--~~--------

3. Total length of blank pipe ----=-15.:....' ______ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen ----=-10.:....' _________ _ 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump -9" 
~~------------6~.2~5'~' 

8. Total depth of boring 26' Hole diameter 00 

9. Depth to bottom of screen _2=5.:....' _____ _ 

10. Type of screen filter _s_a_n..,;...d _______ _ 

Quantity Used 4 x 50 Ibs Size 6-14 -----
11. Depth to top of filter 18.5' 

12. Type of seal bentonite -=---=-----------
Quantity used 4 x 50 Ibs -------------

13. Depth to top of seal _0..:..... . ..,;...5' _______ _ 

14. Type of grout NA --------------------
Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 30 gallons of water used 



DEPARTMENT OF THE NAVY 
SOUTHERN OMS ION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

®-•• 

WELL CONSTRUCTION DETAILS 

Well Number GPT-05-0S 
02/06/99 -

Date of Installation 02107199 

1. Height of casing above ground flush --------

2. Depth to first coupling 5' --------------

Coupling interval depths 5', 15' 
-~------------

3. Total length of blank pipe 15' 
---------------

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen 10' ------------
6. Type of screen 20 slot (0.020) PVC 

7. Length of sump 9" 
---------------~6.~2=5'~' 

S. Total depth of boring 25' Hole diameter OD ---

9. Depth to bottom of screen 25' ---------------

10. Type of screen filter sand ------------
Quantity Used 4 X 50 Ibs Size 6-14 ------

11. Depth to top of filter 14' 

12. Type of seal bentonite 
~-----------------------

Quantity used 4 x 50 Ibs ---------------
13. Depth to top of seal 0.5' ------------------
14. Type of grout NA ---------------

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 40 gallons of water used 

• 

• 

• 
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DEPARTMENT OF THE NAVY 
SOUTHERN DMSION 

NAVAL FACILmES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

@--R 

WELL CONSTRUCTION DETAILS 

Well Number GPT-05-09 

Date of Installation 216/99 

1. Height of casing above ground flush -------

2. Depth to first coupling 5' ---------
Coupling interval depths 5'. 10' 

-~-------

3. Total length of blank pipe 15' ---------
4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen 10' ------------
6. Type of screen 20 slot (0.020) PVC 

7. Length of sump -9" 
--------------~6~.2~5'~' 

8. Total depth of bOring 26' Hole diameter 00 

9. Depth to bottom of screen 25' ------------

10. Type of screen filter _s.:....a~n_d _______ _ 

Quantity Used 4 X 50 Ibs Size 6-14 -----
11. Depth to top of filter 13.5' 

12. Type of seal _b.:....e=-n.:..:..to.:....n_it.:..:..e ________ _ 

Quantity used 3 x 50 Ibs --------------
13. Depth to top of seal 0.5' -------------
14. Type of grout _N_A ___________________ _ 

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 30 gallons of water used , 



DEPARTMENT OF THE NAVY 
SOUTHERN DIVlSION 

NAVAl FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR.. P.O. BOX 10068 

CHARLESTON, SC 29411..()Q68 

WELL CONSTRUCTION DETAILS 

Well Number GPT-05-10 

Date of Installation 216/99 

1. Height of caSing above ground flush ------
2. Depth to first coupling -10' -----------------

Coupling interval depths 10',20',30',40',50' 

3. Total length of blank pipe _4_0_' ______ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. length of screen _1_0_' ________ _ 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump _9_" ________ __ 

8. Total depth of boring 56' Hole diameter 00 ---
9. Depth to bottom of screen _5 __ 0 __ ' _____ _ 

10. Type of screen filter sand ----------
Quantity Used 4 X 50 Ibs Size 6-14/6-20 

11. Depth to top of filter 38' 

12. Type of seal _b __ e_n __ to_n_it_e ________ _ 

Quantity used 8 X 50 /bs --------------
13. Depth to top of seal _0_._5' ___________ _ 

14. Type of grout _NA ______________ _ 

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 30 gallons of water used 
'. 
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• 

• 
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DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

~-0 

@ 

®-•• 

WELL CONSTRUCTION DETAILS 

Well Number GPT-05-11 

Date of Installation 2110/99 

1. Height of casing above ground flush -------
2. Depth to first coupling _5-=-' ______ _ 

Coupling interval depths 5' --------

3. Total length of blank pipe _5-=-' ______ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen -.:.,:10=..' ________ _ 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump _9.:...'_' ________ _ 
6.25" 

8. Total depth of boring 15' Hole diameter 00 

9. Depth to bottom of screen -.:.,:15=-' _____ _ 

10. Type of screen filter _s=-a...:..n~d _______ _ 

Quantity Used 4 X 50 Ibs Size 6-14 -----
11. Depth to top of filter 

12. Type of seal bentonite 
~~~----------

Quantity used --=-1..:.,:x...:5...:0....:.I.:...bs=---_______ _ 

13. Depth to top of seal _________ _ 

14. Type of grout --=-.::NA~ _________ _ 

Grout mixture 

Method of placement 

• COMMENTS ON INSTALLATION: Approximately 30 gallons of water used 



DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

® 

®-

WELL CONSTRUCTION DETAILS 

Well Number GPT-05-12 

Date of Installation 2110/99 

1. Height of casing above ground flush --------
2. Depth to first coupling _5_' ______ _ 

Coupling interval depths 5', 15',25' 
-~~------

3. Total length of blank pipe 25' --------------
4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen _10:-' ________ _ 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump _9_" _____________ -
6.25" 

8. Total depth of boring 46' Hole diameter 00 ---
9. Depth to bottom of screen _3_5_' __________ __ 

10. Type of screen filter sand ----------
Quantity Used 6 X 50 Ibs Size 6-20 

-~---

11. Depth to top of filter ....,;2;;".;3;,....' ______________ _ 

12. Type of seal bentonite ----------------
Quantity used 7 x 50 Ibs --------------

13. Depth to top of seal 0.5' -------------------
14. Type of grout NA ---------------

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 40 ga/lons of water used 

• 

• 

• 
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DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR, P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

®-

WELL CONSTRUCTION DETAILS 

Well Number GPT-05-13 

Date of Installation 2fl199 

1. Height of casing above ground flush -----------

2. Depth to first coupling 5' --------------
Coupling interval depths 5' t 15' 

--~--------

3. Total length of blank pipe _1_5_' _______ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen 10' -------------
6. Type of screen 20 slot (0.020) PVC 

7. Length of sump 9" 
-------------~6.~2~5t~' 

8. Total depth of boring 26' Hole diameter OD 

9. Depth to bottom of screen _2_5_' _______ _ 

10. Type of screen filter sand -----------
Quantity Used 4 X 50 Ibs Size 6-14 -----

11. Depth to top of filter 13.5' 

12. Type of seal bentonite -----------------
Quantity used _4 ___ x_5_0_lb_s ________ _ 

13. Depth to top of seal 0.5' ----------------
14. Type of grout _N_A __________ _ 

Grout mixture 

Method of placement 

• COMMENTS ON INSTALLATION: Approximately 30 gallons of water used 

" 



DEPARTMENT OF THE NAW 
SOUTHERN DMSION 

NAVAL FACILmES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

WELL CONSTRUCTION DETAILS 

Well Number GPT-05-14 

Date of Installation 217/99 

1. Height of casing above ground flush -------
2. Depth to first coupling 5' 

---------

Coupling interval depths 5',15',25',35',45' 

3. Total length of blank pipe _4_5_' ______ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen 10' -----------
6. Type of screen 20 slot (0.020) PVC 

7. Length of sump 9" 
---------------~6~.2=5'~' 

8. Total depth of boring 55' Hole diameter 00 ---

9. Depth to bottom of screen 55' --------

10. Type of screen filter sand ----------------
Quantity Used 4 X 50 Ibs Size 6-14 ---------

11. Depth to top of filter 44' 

12. Type of seal bentonite --------------
Quantity used 8 x 50 Ibs -------------------------

13. Depth to top of seal l' ------------
14. Type of grout _NA~ ___________ _ 

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 60 gallons of water used 

• 

• 

• 
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DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

WELL CONSTRUCTION DETAILS 

Well Number GPT-07-01 

Date of Installation 2116/99 

1. Height of casing above ground flush -------

2. Depth to first coupling 0.5' ---------------

Coupling interval depths 0.5',5.5' 
--~-------

3. Total length of blank pipe _-_6_' ____________ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen __ 10_' ________ _ 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump -4' 
-----------------6.-2~5'-' 

8. Total depth of boring -26' Hole diameter 00 

9. Depth to bottom of screen -15.5' 
--------------

10. Type of screen filter filter pack 
--~--------

Quantity Used 4 x 50 Ibs Size 6-14 -----
11. Depth to top of filter -3.75" 

12. Type of seal bentonite -------------------------
Quantity used 3 x 50 Ibs ---------------

13. Depth to top of seal 0.5' --------------------
14. Type of grout bentonite ---------------

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 40 gallons of water used 



DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR.. P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

0-

WELL CONSTRUCTION DETAilS 

Well Number GPT-08-05 

Date of Installation 212199 

1. Height of casing above ground flush -------
2. Depth to first coupling 5' --------------

Coupling interval depths 15' ----------------
3. Total length of blank pipe _1.....:5:....-' _________ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen 10' ------------
6. Type of screen 20 slot (0.020) PVC 

7. Length of sump 9" 
----------6~.~25='~' 

8. Total depth of boring 25' Hole diameter 00 
-----

9. Depth to bottom of screen 25' -----------
10. Type of screen filter sand ------------

Quantity Used 4 X 50 Ibs Size 6-20 -----
11. Depth to top of filter 13' 

12. Type of seal bentonite 
~~--------------------

Quantity used 1 x 50 Ibs + 1 x 5 galion bucket 

13. Depth to top of seal l' -------------------
14. Type of grout Portland ----------------------

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Used approximately 40 ganons of water 
' .. 
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DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR.. P.O. BOX 10068 

CHARLESTON. SC 29411-0068 

®-

WEll CONSTRUCTION DETAilS 

Well Number GPT-08-06 

Date of Installation 212199 

1. Height of casing above ground flush -------
2. Depth to first coupling 5' ----------------

Coupling interval depths 15' ----------------
3. Total length of blank pipe _1_5_' ____________ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen _1_0_' ________ _ 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump _9_ .. _________ ...,.....,.,_ 
6.25" 

8. Total depth of boring 25.5' Hole diameter 00 

9. Depth to bottom of screen 25.5' 
-~---------

10. Type of screen filter sand -------------
Quantity Used 4 X 50 Ibs Size 6-20 ---,;;;;;..;;..---

11. Depth to top of filter _1_3:....:...5:....:..' ______ __ 

12. Type of seal bentonite --------------
Quantity used 4 x 50 Ibs -------------------

13. Depth to top of seal 2' ---------------------
14. Type of grout Portland ------------------

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 50 gallons of water used 



DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILmES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

@)-

WELL CONSTRUCTION DETAILS 

Well Number GPT-OS-07 

Date of Installation 212199 

1. Height of casing above ground _fl_u_s_h ___ _ 

2. Depth to first coupling _5_' ______ _ 

Coupling interval depths 15' ---------
3. Total length of blank pipe __ 15_' ______ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen 10' 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump 9" 
6.25" 

S. Total depth of boring 25.5' Hole diameter OD 

9. Depth to bottom of screen 25.5' ---------------

10. Type of screen filter _s;;...:a...;..n...;..d _______ _ 

Quantity Used 4 X 50 Ibs Size 6-20 -----
11. Depth to top of filter 13' 

12. Type of seal bentonite -------------------------
Quantity used _4_x_SO_lb_s _______ _ 

13. Depth to top of seal 3' --------------------
14. Type of grout _NA __________________ _ 

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 40 gallons of water used 
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DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR.. P.O. BOX 10068 

CHARLESTON. SC 29411-0068 

®-

WELL CONSTRUCTION DETAILS 

Well Number GPT -08-08 

Date of Installation 212199 

1. Height of casing above ground flush -------

2. Depth to first coupling 5' ----------
Coupling interval depths 15' ----------

3. Total length of blank pipe _1_5_' ______ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen 10' ------------
6. Type of screen 20 slot (0.020) PVC 

7. Length of sump _9_'_' _______ ---"....,.,.-
6.25" 

8. Total depth of bOring 26' Hole diameter 00 

9. Depth to bottom of screen 26' --------

10. Type of screen filter _s_a~n.:....:.d _______ _ 

Quantity Used 4 X 50 Ibs Size 6-20 -----
11. Depth to top of filter 13' 

12. Type of seal bentonite --------------
Quantity used 1 x 50 Ibs + 1.5 x 5 gallon bucket 

13. Depth to top of seal 4' -----------------
14. Type of grout _NA __________ _ 

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 40 gallons of water used 



DEPARTMENT OF THE NAVY 
SOUTHERN OMS ION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE OR.. P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

®-

WELL CONSTRUCTION DETAILS 

Well Number GPT-08-09 

Date of Installation 214/99 

1. Height of casing above ground flush ------
2. Depth to first coupling _-_5,.:..' ______ _ 

Coupling interval depths 5' ----------

3. Total length of blank pipe _5,.:..' ________ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen _1_0_' ________ _ 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump _9:..,." _______ ---=_==_ 

6.25" 
8. Total depth of boring 15' Hole diameter 00 

----:.--

9. Depth to bottom of screen _1..:....:5:..,.' _____ _ 

10. Type of screen filter _s::...:a.:.:...n:..=d _______ _ 

Quantity Used 4.5 x 50 Ibs Size _6_-_20 __ _ 

11. Depth to top of filter _9_' ________ _ 

12. Type of seal -=-be:..:.n.:..:,to::.:n.:.:.it:.:.e ________ _ 

Quantity used 1 x 50 Ibs 
--~~~---------

13. Depth to top of seal --.-:...1' ________ _ 

14. Type of grout _N ...... A~ _________ _ 

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 30 gallons of water used 
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DEPARTMENT OF THE NAW 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

WELL CONSTRuc-nON DETAILS 

Well Number GPT-OS-10 

Date of Installation 214/99 

1. Height of casing above ground flush -------

2. Depth to first coupling l' ---------

Coupling interval depths 1', 11',21' 
-~~------

3. Total length of blank pipe _-_2_1_' _____ __ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen _10_' ________ _ 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump _9_'_' ________ _=_ 

6.25" 
S. Total depth of boring 31' Hole diameter OD 

9. Depth to bottom of screen 31' --------
10. Type of screen filter _s.;,...a;,...n....,;d _______ _ 

Quantity Used 4 X 50 Ibs Size 6-20 -----
11. Depth to top of filter 19' 

12. Type of seal .....;b:....:e:...:...n....:..to:....:.n;,...it:..::.e ________ _ 

Quantity used 4 x 50 Ibs 
-~-------------

13. Depth to top of seal 1 ' -------------
14. Type of grout _N_A __________ _ 

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 40 gallons of water used 



DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

@ 

®-

WELL CONSTRUCTION DETAILS 

Well Number GPT-OS-11 
212199-

Date of Installation 214/99 

1. Height of casing above ground flush ----------

2. Depth to first coupling 5' ----------

Coupling interval depths 15' 
---------------

3. Total length of blank pipe 135' ---------------

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen _1_0_' ________ _ 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump _9_'_' _______ -:--:-=:_" 

6.25" 
S. Total depth of boring 145' Hole diameter OD 

9. Depth to bottom of screen _1_4_5_' __________ _ 

10. Type of screen filter _s_a_n_d _______ __ 

Quantity Used 4 x 50 Ibs Size 6-20 -----
11 . Depth to top of filter 132.5' 

12. Type of seal bentonite --------------
Quantity used 4 x 50 Ibs -------------

13. Depth to top of seal 121' -------------------
14. Type of grout Portland ------------------------

Grout mixture . 9 x 92.6 Ibs ----------------
Method of placement . tremmie ----------------

COMMENTS ON INSTALLATION: Approximately 1300 gallons of water used 
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DEPARTMENT OF THE NAVY 
SOUTHERN DMSION 

NAVAL FACILmES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

~-® 

® 

®-

WELL CONSTRUCTION DETAILS 

Well Number GPT-08-12 

Date of Installation 216/99 

1. Height of casing above ground flush ------
2. Depth to first coupling 5' --------------------

Coupling interval depths 5' --------------------
3. Total length of blank pipe 5' --------------------
4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen 10' -----------------------
6. Type of screen 20 slot (0.020) PVC 

7. Length of sump 9" 
--------~6~.2~5~' 

8. Total depth of boring 15' Hole diameter 00 

9. Depth to bottom of screen 15' ----------------

10. Type of screen filter _s.;...;a_n.;...;d ______________ _ 

Quantity Used 4 X 50 Ibs Size 6-20 ---------
11. Depth to top of filter 4' -----------
12. Type of seal _be __ n.;...;to.;...;n.;...;ite _________ _ 

Quantity used 4 X 50 Ibs ----------------------------
13. Depth to top of seal 

14. Type of grout NA -----------------------
Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 40 gallons of water used 

- -.~ 
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DEPARTMENT OF THE NAVY 
SOUTHERN DMSION 

NAVAL FACILmES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

WELL CONSTRUCTION DETAILS 

Well Number GPT-08-13 

Date of Installation 216/99 

1. Height of casing above ground flush -------
2. Depth to first coupling' 5' 

-----------------

Coupling interval depths 5', 15',25' 
--~~-----------

3. Total length of blank pipe 25' -----------------
4. Type of blank pipe . 2" Schedule 20 PVC 

5. Length of screen 10' 

6. Type of screen 20 slot (0.020) PVC 

7. Length of sump 9" 
6.25" 

8. Total depth of bOring 35' Hole diameter 00 ---

9. Depth to bottom of screen 35' ----------------
10. Type of screen filter _s_a_n.;...d ______________ _ 

Quantity Used 4 X 50 Ibs Size 6-20 ---------
11. Depth to top of filter 23.5' 

12. Type of seal _b~e.:...;.n.;.:.to..:...n_it..:...e _________________ _ 

Quantity used 8 X 50 Ibs ------------------------
13. Depth to top of seal l' ---------------------
14. Type of grout _NA __________ _ 

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Approximately 40 gallons of water used 
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DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 10068 

CHARLESTON, SC 29411-0068 

WELL CONSTRUCTION DETAILS 

Well Number GPT -08-14 

Date of Installation 212199 

1. Height of casing above ground flush ------
2. Depth to first coupling 5' ----------------

Coupling interval depths 15' ---------------
3. Total length of blank pipe _1_5_' ____________ _ 

4. Type of blank pipe 2" Schedule 20 PVC 

5. Length of screen 10' 

6. Type of screen 20 slot (O.020) PVC 

7. Length of sump 9" 
6.25" 

8. Total depth of boring 27' Hole diameter 00 

9. Depth to bottom of screen 25' ---------------
10. Type of screen filter sand ---------------

Quantity Used 4 X 50 Ibs Size 6-20 -----
11. Depth to top of filter 13.5' 

12. Type of seal bentonite -------------------------
Quantityused _4 __ x_S_0_lb_s ___________ __ 

13. Depth to top of seal _S_' ______________ __ 

14. Type of grout Portland 
--~-----------------

Grout mixture 

Method of placement 

COMMENTS ON INSTALLATION: Used approximately 40 gallons of water 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 

Project: Gulf Port Site Project No.: 98-3514 

Sample No: R8025 
Location: R802534-38 

Source of Sample: Gulf Port Date: 01/08/99 
Elev./Depth: 34'-38' 
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500 100 10 1 0.1 0.01 0,001 

GRAIN SIZE - mm 

""COBBLES "'GRAVEL 
CRS. I FINE CRS. I 

0.0 0.0 I 0.0 0.0 L 

SIEVE PERCENT SPEC.- PASS? 

SIZE FINER PERCENT (X=NO) 
#10 100.0 
#]6 99.6 
#30 97.7 
#50 77.9 

#100 63.2 
#200 46.5 

- (00 specification provided) 

""SAND 
MEDIUM I FINE SILT 

12.8 I 40.7 14.7 

Soil Description 
SAND, clayey, silty, gray (wet) 

PL= 

085= 0.394 
030= 0.0032 
Cu= 

Atterberg Limits 
LL= 

Coefficients 
060= 0.133 
015= 
Cc= 

Classification 

% FINES 
I CLAY 
I 31.8 

PI= 

050= 0.0907 
°10= 

uses= SM-SC AASHTO= 

Remarks 

Plate 



I • 

• 

PARTICLE SIZE DISTRIBUTION TEST REPORT 

Project: Gulf Port Site Project No.: 98·3514 

Sample No: R8025-44'48' 
Location: R802544'·48' 

Source of Sample: Gulf Port Date: 01108/99 
Elev./Oepth: 44'48' 

10 ' 

o ! I i 
500 

.s; .. 

100 

% COBBLES 

0.0 

SIEVE PERCENT 
SIZE ANER 
#10 100.0 
#16 99.6 
#30 98.1 
#50 833 

#100 73.0 
#200 41.4 

10 

""'GRAVEL 
CRS. r FINE 
0.0 I 0.0 

SPEC: 
PERCENT 

-

• (no specification provided) 

1 0.1 0.01 
GRAIN SIZE· mm 

CRS. r 
0.0 I 

PASS? 
(X=NO) 

""'SAND 
MEDIUM r FINE SILT 

10.5 I 48.1 21.1 

Soli Description 
SAND, clayey, silty, gray 

Atterberg Limits 

""'FINES 

PL= LL= PI= 

085= 0.338 
030= 0.0294 
Cu= 

Coefficients 
060= 0.1 I3 
015= 
Cc= 

Classification 
uses= SM-SC AASHTO= 

Remarks 

Plate 

0.001 

I ClAY 
I 20.3 

• 

• 

• 



• 

• 

• 

NOTES: 
Survey c:oordlnatas reported in HAD 83 
SI ,. Scraened Interval 
ft-MSL ,. feet aIxM9 mean sea level 
bgs = below ground 8UIface 

TableC-1 
Well Survey Data 

Groundwater Monitoring Report 
Naval Construction Batallion Center 

Gulfport, MS 



• 

APPENDIX D 

• COMPREHENSIVE DATA TABLES FOR PHASE 2 MONITORING WELL SAMPLING 

• 



• 
. Uinittill'ipg/l.J 

-'.:.-

2,3,7,8·TCOO 
:1;2; 3,'1 8-Pe(;1.)1.) 
1,2,3,4,7,S-HxCOO 

1 ,2;'3;&. t~fJ7HxcDrt:. 
1,2,3,7,S,9-HxCOO 

,1 ,.2;~A;e, 7 ,a'H.pCDO 

1 ,2,3,4,e, 7 ,8,9-0COO 

'2($;1)a~TCDF 

1,2,3,7,8-PeCOF 

~,~;4/7,Q:.P;'CQF 

1,2,3,4,7,8-HxCOF 

,1,ri;Sr6, 1,t\-HxCOf;" 
2,3,4,6,7,8-HxCOF 

'·h2, 3; '1 ~~9.~HxCOF.;i· 
1,2,3,4,6,7,8-HpCDF 

'1;2~~(4;7,$,9:;HpCgF 

1,2,3,4,6,7,8,9-0COF 

:Total Teoo .. . 
Total PeCOO 

Totsi HxCDD 

Total HpCDD 

!Qtal'TCOF . : 

Total PeCDF 

.Total HxCDF 

Total HpCOF 

::10t81·1'£o. 

'.' . .. 

... 81T& '" 

'sAMPLEID 
., DATE 

. RbUL T Tvp,h· 

.. ' 

'. ' 

.. 

• 
DIOXIN/FURAN RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

GPT-01.(M. 

GPf14G1P1 

02/2.4(~9 

Prlmaiv· 

10 U 

10 U 

25 U 

25 U 

26 U 

25 U 

138 

10 U 

10 U 

·10 ~. 

26 U 

26 U 

25 U 

26 U 

25 U 

25U 

50 U 

10 U 

10 U 

37.3 

(24.S) 

10U 

10 U 

26U .. 
26 U 

0,138 

., 

GPT·01.06. 

GPT16Q1P1 

O~/24(99 

Prlmarv 

10 U 

·10 U 

25 U 

26 IJ 
25 U 

26 U 

302 

10 U 

10 U 

10 U 

25 U 

26'U 

25 U 

25 U 

25 U 

25'U 

50 U 

10 U 

10 U 

{24.Sl 

46.1 

10.U 

10 U 

25 U ' . 
26 U 

0.302 

GPT-02·04 

OPT2401~1 
02/23199 

Primary 

10 U 

10 U 

26 U 

26 U 
26 U 

69.6 

1600 

10 U 

10 U 

10 U 
26 U 

:26 U 

26 U 

26 U .' 

26 U 

26 U 

60 U 

10 U 

10 U 

264. 

360 

10 U 

10 U 

25 U 

26 U 

2.296 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit 

() = Less than Reporting Limit 

.-. = Not analyzed 

" " 

GPT-Oa.08 

QPT$I$G1P1 .. 

02f24/99 

. Pi'lmary 

10 U 

10 U 

26 U 

.26 U 
25 U 

26 
302 

10 U 

10 U 

10V 
26 U 

25 U 

25 U 

25U 

26 U 

25 U. 

50 U 

10 U· 
10 U 

73.7 

122 

10,U 

10 U 

26 U 

26 U 

0.662 

QPT~03-06 

OP13$01 I> 1 

OZ/24/99 

. Dupllcat& 1 

10 U 

lOtI' 
26 U 

2$U 
26 U 

21,5 

350 

10 U 

10 U 

10 U 

26 U 

26U 

25 U 

,26 U 

26 U 

26 U. 

50 U 

10 U 

10 U 

105., 

129 

10 U 

10 U 

26 U 

26 U 

0.625 

• 
Page: 1A 

QP12o~;i)'.t ..:.... '. 

: .... G.P.T.~'G1 '1..: :' 
.02/2!,/~9 

Prlma,y 

10 U 

10U· 

26 U 

~i5 U 
26 U 

·~a;7 .. 

1190 

....... ,' .. 

.10V: .. ' .' ":. .. 
10 U 

·10 \1' 
26 U 

2tHi 
26 U 

2SU 

26 U 

is U 

60U 

29,9 

10 U 

176 

313 

10 U 
10 U 

lSU . 

26 U 

1.877" 

" .... " 

' ..... ',' 



DIOXIN/FURAN RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

' ... ' 

1~.~~,3,4, 6! 7 , a'l-!!:'coo" 
1 ,2,3,4,6,7 ,S,9-OCDD 

1;$·T¢O~ 

Total HpCDD 

.loUd TCDF .' 

',,: 

. ',., 

, ,J~PT,04~09:":: , 
.. 

GPT49Q,1P1, 
02/24199" ' 

, " 

10 U 

tOU 

25 U 

2t; U 
25 U 

.28.4 

272 

,~.U 

10 U 

1()U 

25 U 

,25 tJ 
25 U 

26U 

25 U 

26U 

50 U 

10 U 

10 U 

;2'8.7 

68.7 

10 U ' 

GPT~04·09 

. GPT49G1Pl ' 

O?l24/99 

PUllllioate ·1 

10 U 

10 U 

25 U 

26 .. U 

26 U 

4a.3, 
369 

10 U 

10 U 

10 U 

26 U 

25U 
25 U 

26U 

26 U 

2S'U' 

60U 

10 U 

10 U 

43.8 

102 

10 U 

'Total PeCDF 10 U 10 U 

:Tota(HxCDF ., 25 U 2.6 U 

25 U Total HpCDF 26 U 

0.666 

QPT~Q~~~O 

GP1'410G1P1 
Q2/2\:i/99 

Primary' 

10 U 

tOU 

26 U 

26 U 
26 U 

68,4 

466 

10 u: 
10 U 

.' 10 l) 

26 U 

26U' 

26 U 

261.1 

26 U 

26 U 

50 U 

1Q U 
10 U 

25 U 

122 

10 U 

10 U 

26 U 

26 U 

139 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analvzed 

OPt~O,4.11 

·~PT411.G1P1 
',02126/99 

10 U 

10 U 

26 U 

26 U 
26 U 

166" , ... 

6040 

10U 

10 U 

10,,0 .. ' 
26 U 

,,261.1'" 

26 U 

261.1 . "" 

261.1 

26 U 

60 U 

90.4 

10 U 

2.83 

616 

10 U 

10 U 

26 U 

26 U 

" .. GPT·04~12:· 

. ~PT41·iG.;P't·: 
, 02/26~99 
Prlmarv.: 

10 U 

10 U 

26 U 

~9l) 

26 U 

"·243 
1940 

10 U ,. 
10 U 

10 U .::, 
26 U 

261.1" " 

261.1 

,261.1 

261.1 

26 U' 

64.4 

10 U 

10 U 

135 

609 

10 U 

10 U 

' , 26 U 

30.1 

Page: 18 

.. '<,.:OPT l04~13 .. 

'Q"4'1~tbpi ..... 
"' ,'".,' 

02/24199'" :':i.:~·· .: 

, : ·PrlinalY· . ': 

10 U 
to U· 

26 U 

: ::.2,8;.1.:' 
26 U 

.. 1$? 
'120 
lCV.·.:· 

10 U 

1(1) , 

26 U 

21) U:,· ., .. '." .... 

25 U 

.:26 . ..,. 
" 

, .'". 

26 U 

26t1 
60 U 

10 U ' 

10 U 

130 . 

391 

10 U 

10 U 

26 U 

26 U 

• 

, . 



• 
',' 

" 

,::.:' :' .'., 
'" SlTIf " 

" 
: 

'CQN$TITt,lfiN'T " JUnlt$lri"pg!LI,:' ' SAMputlO 
',' '.' 

: .... : ... 
, DATE .... 

,,' : 

'".' 
RESULT TYPE, 

, , .-: . . ........ 

2,3,7,8-TCDD 

,1;~,:t7;i3~P&CDD 

1,2,3,4,7,8-HxCDD 

J,2,3ie-.7,S..HxCOD, 
1,2,3,7,8,9-HxCDD 

1,2,3,4,6;,7 .S.·HpC[jD, 

1.2,3,4,6,7,8,9-0CDD 

2i~; 1 ;S· TcbF " ' 
, ' 

1,2,3,7,8-PeCDF 

2~3.4( 7,S·PeCOF 

1,2,3,4,7,8·HxCDF 

'L2~ 3~ 6, 7.;8~H)( CDF',' , 

2,3,4,6,7,8·HxCDF 

'1.2,3,1;a"S-HXCDF: 

1,2,3,4,6,7.8-HpCDF 

't2.,3;4~ 7,8,9-HpCt;F 

1,2,3,4,6,7,8,9-0CDF 

Tottll rc:bo 
, , 

Total PeCDD 

:TotaiHxCDD 

Total HpCDD 

TQt~1 reOF " 

Total PeCDF 

t.~t~1 HxCDF " 

Total HpCDF 

"TOt8iT~a, 

• 
DIOXIN/FURAN RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

' ' 

GPT.04-14 OP1·04·16 GPT-OS·07 
" 

(jPT414G1P1 GPT415G,1»1 GPT61Q1P1 

02125/99 02125/99 02122/99 

.: Prlinary- PrImary PrImary 
" ' 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 25 U 25 U 

26 u 26 U 25 U 

26 U 25 U 25 U 

79.2 42.2 33 
558 456 486 

10 U 10 U, 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

25 U 25 U 26 U 

26 U' 26 U 26 U 

26 U 26 U 25 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

26 U ' 26 U 26 U 

60 U 60 U 60 U 

10 U 10 U 67.6 

10 U 10 U 10 U 

229 60.9 163 

282 42.2 183 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26'U 26 U 

26 U 26 U 26 U 

1.36 0.878 0.816 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 1 C 

GPT.06~07 GPT·06.08 GPT-05~09 

GP'1'51Q101 QPTIi$G1P1 ,GP16~1P1 

02/22f99 02/22/99 QZiZ2/e9 
Duplicate 1 Primary PrImary, 

' " 

10 U 10 U 10 U 

10 U 10 U 10 U ' 

25 U 25 U 25 U 

26 U 26 U .' i6V, ' 
25 U 26 U 25 U 

36 73.8 78.6 

498 1060 1110 

10 U 10 () 10 ij 

10 U 10 U 10 U 

10 U 10 U 10 U " 

26 U 26 U 26 U 

26 U 26 Li 25 lJ 

26 U 26 U 25 U 

26 U 26 U 26 U 

25 U 26 U 26 U 

26 U 26 U 26 U 

60 U 60 U 60 U 

72.a 134 39,8 

10 U 67.9 41.8 

120 339 136' 

206 406 291 

10 1.,I 10 U 10 I,J 

10 U 10 U 10 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

0.848 1.798 1.896 



" ,,' 

, , flliltti, Iff pg~, . 

. ',2l 'S;7jt9'eCDD 
1,2,3,4,7,8-HxCOO 

j:it, 3;*, 7 ;~ .. Hi<¢DD·· 
1,2,3,7,8,9-HxCOO 

:r,2,3,4,e~ 1;8.Hp.000 

1,2,3,4,6,7,S,9·0COO 

1,e~TCDF . 

1,2,3,4,6,7,a-HpCDF 

1:~213;4;?, ,$,e·HpCbf! . 

1,2,3,4,6,7,S,S-OCOF 

fotal TCQD . 
Total PeCeO 

HxCDO 

., :,.,' ..... 

,. "., ;;':',. sitE 

' .... 

, :' ·$AMP(i; 10 
,,:.; DAn. 

..... '. RESULT TY!*E" 

DIOXIN/FURAN RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

G~t.O~;.10 
. ~PT~10G'P1 

.. ': o2i2319~' 

.' ·Pr!mary ... 

10 U 

10 U 

26 U 

.. ~S l:f.·· 

26 U 

1$8.4 . 

801 

10.1) 
10 U 

10 U 
25 U 

. 26·(j 

26 U 

26 U 

26 U 

"2,6 U .. 

60 U 

18.8 

10 U 

57.6 

266 

10 U 

10 U 

26U 

26 U 

1.386 

GPT~06-n· 

GPf$1101P1 

02J2~/99 

Primary 

10 U 

10 U 
26 U 

26 U 

26 U 

46.8 
716 

10 U 

10 U 

.10.U 

25 U 

.25 U 

25 U 

26 U 

25 U 

26 U 

60 U 

10 U 

10 U 

28.7 

121 

10 U 

10 U 

26 U 

26 U 

1.174 

OPT-06·12 

. GPT'HaG1~1 
02/23/99 

.Prlinary 

10 U 

10 U 

26 U 

.26 U 
37.6 

442 
6470 

.10·U 

10 U 

10 U 
25 U 

26 U 

25 U 

26 U 

26 U 

25 U 

60U 

737 

326 

1420 
2160 

10 U 

10 U 

26 U 

26 U 

13.66 

Values represent total ooncentrations unless noted < =Not detected at Indicated reporting limit ---",Not analy.:ed 

GPT-06-13 . 

QPT$1a01P1 
olftstei 

Primary' 

10 U 

10 U 

26 U 

26 U 
40.6 

696 
9640 

10U' 

10 U 

:·:10U 

26 U 

26 U 

25 U 

26 U 

25 U 

26 U 

60 U 

34.2 
282 

1300 

2280 

90.2 
41 

26 U 

26 U 

1 

GPT-06.14 . . ;:. 

. QPT514GUI1 
()2/23/~~ .. : 

Prl~ary .:;" : 

10 U 

'10 U 

26 U 

41.3 
172 

2240. 

37100 

Page: 1 D 

. GPT~07.0t· 

cafjTl1f)1P1 
.02/23199. 

25.4 EMP 

100 
25 U 

.. 6e;~ 

123 

.'. t640: 
14200 

"'.:' 

10 U 

10 U 

".', ... .lOU·....·.; ",. 

10 U 

26 U 

'26 U 

26 U 

26 U 

26 U 

26 U 

60 U 

1430 

1680 

6660 

8930 

10 U 
10 U 
26 U 

26 U 

10 U 

··· .. 104· ... 
26 U 

.. 26 U 

25 U 

25U. 

243 

26 U 

336 

160 

118 

1610 

4810 

76A' 

46.6 

1'42 

468 



• 
: 

: " " , 

.. sITe· .. 
' . C6NS11TVENT, ' (I,Inl~ In P,iLl .. 'SAMPLe Ill: ' 

.. DATE 
?~.:, ' ,': . . " . .... 

RESiJL T TVPE. ,,' . .. .. 
'.:' 

2,3,7,B-TCDD 
1:,2,3;7 ,a·PeCt)t) 
1,2,3,4,7,B-HxCDD 

·1 ;)/3;~. t;$+HxCDD ' .' 

1,2,3,7,8,9-HxCDD 

1 ,~, a ,4,.6, 7 • 8·H~CDP 

1,2,3,4,6,7,S,9-0CDD 

:~tS,1,a;.T(1)F .' . 
'. 

l,2,3,7,8-PeCDF 

,2;3'.4/', S:PeCOF 
.. 

l,2,3,4,7,8-HxCDF 

1 ~.t3, 6, 7 ~8·HlCCDF· 

2,3,4,6,7,8-HxCDF 

'l,2,3;7,$,!HixCDF 

1,2,3,4,6,7,8-HpCDF 

,1,2j3,4,,7,8;9·HpCDF 

1,2,3,4,6,7,8,9-0CDF 

TQ~al TCDP 

Total PeCDD 

Total Hx()PD . ' .. 

Total HpCDD 

'Total TCDF., 

Total PeCDF 

-Total HxCDF 

Total HpCDF 

1:otal TEO 

'. 

• 
DIOXIN/FURAN RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

" 

OPT.o.a.08 OPT-08.:o9 GPT~08-10 

QPTee01P1 GP'!'GaQ1P1 oP181001P1 

02121/99 02/21/99 02/21/99 

Prlmll~" Primary Primary 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

26 U 26 U 26,U 

26 U 26 U 26 U 

42.9' 29.$ 26,U 

639 219 111 

. '10 U iou 10 U 

10 U <10 10 U 

, 10'U lOU 10 U 
26 U 26 U 26 U 

26U .. 26 lJ 26 U 

25 U 26 U 26 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

25 U 26 U 25 U 

60 U 60 U 60 U 

29.2 10 U '16.8 

10 U 10 U 10 U 

88:6 26 U .29.6 

141 68.8 26 U 

10 U 10 U . 10 U 

10 U 10 U 10 U 

l6Y 26 U 26 U 

26 U 26 U 26 U 

0.96B 0.617 ' 0.111 

Valuas represent total oonoentrations unless noted < :: Not deteoted at indioated reporting limit --- = Not analyzed 

• 
Page: 1 E 

, . 
.'. .. " " , ' .. 

" " G"T::9~-13 
" 

. QPT-08-11 ' GPT-08-12" 

OPT81101'1 ' GPT812G1P1 0~f81301Pt 

02/25/99 02/22/99 02/Z2i99 
.. 

,Primary Prima;y Prfn)sry ,', ' 

.. .. 

10 U 10 U 10 U 

lOU 'lOU ,10 U ' 

26 U 26 U 26 U 

' Z6U 26 U 26V " " 

26 U 26 U 26 U 

Z6U " 60.3 101 

50 U 1420 1610 

,1(fU 10 U lOV, " , 

10 U 10 U 10 U 

'.0 u 10 V 10U 
26 U 26 U 25 U 

26 U 26,V ' 
.. , " 

26 U 

26 U 26 U 26 U 

26 U 25 U 25 U 

26 U 26 U 26 U 

26 U 26 U ,25 t:J .', , " ,'. 

60U 60U 60 U 

10 U 10 U 134 

10 U 10 U 72.6 

26 U 82.3 S96 
I 

26 U 223 619 

10 U 10 U 10 U ' , 

10 U 10 U 10 U 
. , 

25 U 26 U 25U . , 

26 U 26 U 26 U 

0 2.023 2:62 



.. ::,:< ., , 
/,:". "" 

.: .', . " .... ' 
" " 

2,3,7,B-TCDO 
:1;1,3;1,e,P9CI)I) .... : 
1,2,3,4,7,8·HxCDD 

fi~;3;e;1;~HlxCDf) 
1,2,3,7,B,9-HxCDD 

:1:~2;3;4.6, 7 .. S-HpC.DD . 

1,2,3,4,6,7,a,S-OCDD 
:2i$;1~8.TODF ..... 
,-", ", . 

1 ,2,3,7 ,8-PeCDF 
.~,~.4:~ 7,8~P~COF 

1,2,3,4,7,8-HxCDF 

·1;2,S,6,i;s-HxCDfi.'. 

2,3,4,6,7,a·HxCDF 

·~,2;3/i.8,9·HXCOF.· 
1,2,3,4,6,7,8-HpCDF 

1,2,3;4;7,.a;g-HpcgF· . 
1,2,3,4,6,7,8,9-0CDF 

.r()~,sl TeDD . 

Totsl PeCDD 

Total HxCDD 

Total HpCDD 

:Tot~r TCI:;)F . 

Total PeCDF 

:Tdtal Hx'CDF . 
Total HpCOF 

.rQt~ITE!l', ::', 

'," ." 
.: ..... " 

',':, .... :. 
,,' '.' SITE. 

: '.',:, ' '·.:$AMPll·'IO, 

..... , 

.':: .... 

RESULT TYPE··: ' . 

DIOXIN/FURAN RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

:,' ",'" 

. GPt·OB·14 " 

. .ijpr~14G1p1 ' 

10 U 

10 U 
26 U 

2,5 U 
26 U 

26 U 

118 

10 U' 

10 U 

10 Ii 
26 U 

26 U 

26 U 

2& U 

25 U 

'26U 

60 U 

10 U 

10 U 

30.4 

26 U 

'10'U' 

10 U 

25 U 

26 U 

0.118 

,,'.' 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• • 

Page: 1F 

, :;' 

.: . 

• 



• 
: ..... 

..... ~ . 

. ¢.()I\t$tfT.U~~ft: ':lUnjtf I~ucr/t.t :: . 

2,4-0 

2A,5·TP ($ilvex) 

2,4,6-T 

.. .' ,':.-

.. 
SJ.TE .. 

$AMP~:jD·.· . '. 

DA:rE '. '. 

RES:ULT TYPE 

• 
HERBICIDE RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

. GPT·01·04· ... GPT-01·06 ' . 
.'. GPt·02·04 

' . 

: QPf1401P1' GPT16,~1P1 GPn4G1p1 
02/24;99' . 02/24199 02/23/99 

Primary Primary Primary 

4U 4U 4U 

1 U 1 U 1 U 

1 U 1 U 1 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

: GPT~03.08 '. ".. . OPT ·03~06 

<¥PT3f$Q 1 pi 01>13$41 D1 
ot;z4i99, 
Pfln;ary 

4U 

1 U 

1 U 

·02/24/99 

. DupllcafB 1 

4U 
1 U 

1 U 

• 
Page: 1A 

: ':. :. ~p.'r~~3~Qi··::, : . 
GPT310U1 :::' ....... '. 

. 02/24/9 •.. ·· 

,.,';::,.::""::':': 

4U 
1 U 

1 U 



2,4-0 
2;4,6.T£1 tSilvax~" , 
2,4,5-T 

.;', 

",',," 

.. :.' 

,":, 
::', 

, '~IT&:~ , 

, ',$AMPtlIO 

I)ATe ,., 

, " : ReSULT: TVP,E ' 

HERBICIDE RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

'OPT-04-09 

<lP14901f.'1 

02124/89 

Primary, 

40U 
10 U 

10 U 

QPT~04·09 

: OP1490101 

02/24/89 

Duplicate 1 

4U 
1\:" 

1 U 

: . ~ 

, GPT-04-10 

(3PT410Q1P1 

02125199 ' 

,Primary 

4U 
1 U 

1 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

GPT-04-11 

GPT411G1P1 

02126/99 

Primary 

4U 
1 U 

1 U 

'; " 

Page: 18 

GPT·04.12 

GPT41g~'II1PL 

02/26/99 

Pririuuv 

4U 
:1 U 

1 U 

; .. ; 

GPT.04~,~."· 
,(3PT41301P1 

02/24/9", 

Primary:, 

, .. .' 

4U 
Hi 
1 U 



• 
' , 

" 

:::C;ON$TITO~NT ' 
;:;" " 

, JUni"I~'UO/Lt, '. ' 
" " c " ", ' " 

" 
, , 

" " .... 

2,4-0 

2A,6~tl> (Silvex) 
2,4,6-T 

. 
g,' 

,,' " ... 

,', 
" , " 

, , 

.•.. 
" 

.. 

" . 
" .. 

",:.: " 
" : 

" 

" 

.' 
' SITE " 

'," 

, $AM'P.t:~ID 

DAni 
RESULT TYPE! ' 

" 

• 
HERBICIDE RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

GPT·04~14 GPr',04w16 .... GPT-OS-07 

' ~P.T414G1P1 GPT416G1P1 ' GPf67G1,,; 
, 02J2~/99 02/2~/99' 02/22199 

Prlmarv Prlmarv • Primary 

4U 4U 4U 

1 U 1 U 1 U 

1 U 1 U 1 U 

" 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit •. - = Not analyzed 

• 
Page: lC 

GPT-05-07 GPr'()6~08 G~T.06-09, 

O''nl10U)1 ' OPT& •• 1P,' GPT61.tG1;f 
02i22/,99 02122199 02/22/99 

Duplicate 1 Primary Prfri1arv 

4U 4U 4U 

1 U 1 U 1U 
1 U 1 U 1 U 

" 



".;.;'. 
, ' 

. '.', 
.' .... 

... ' 

'. ..... .:.: 

"TP ($ilV9X) 

2,4,6-T 

.... , 

: SITE 

; $AMPLE,II) , " 
'" ,,;,,' DAil"" 

.... . ;., 

HERBICIDE RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

GPT~06·,O ' 
, GPTG1QQ1P1 

02J2ji~9'" 
Primary 

4U 
1 U 

1 U 

" OPT·OS·" 

, ~PTa1,1G1p1 
,02/23/99 

Prlmarv 

4U 
1 U 
1 U 

GPT~06·12 

GPTG1iG1P1 
02/23/99, 

,Primary 

4U 
1 U 

1 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit -.. = Not analyzed 

OPT·05·'3 

OPT~130 1 P:1 
02/2~/99 

Primary 

4U 
1 U 

1 U 

Page: 'I D 

.... : '. , .. ,' . 

,OPTIH4.<l1P1 ",' ':";GPT11~1P1' 
02/23199 ' O~/23/99'" 

Prlm~ry . Piima~ 
. . ......... . 

4U 
1 U 
1 U 

4U 
1U 
1 U 

....... 

. ... 



• 
: ... ",: :. 

.... :' .. 

'::',. ' .. 

2,4·0 
:2~~J!i. TP(SiiVElx) 
2,4,6-T 

siTs 
t?M~Pi..EIP; 

... 
·OA;t'E . : 

•. ROUL T TYPE! 

• 
HERBICIDE RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

.opr·08·06 oeT·08·06 GPT.OS-OB 

.. GPt$601'1 • Gj)t8601t>1 G~T86G1P1 

.' 02/21/89 02121/99 02/21/99· 

Primary Duplloate 1 Ptlmary 

4U 4U 4U 
1 U 1 U 1 U 
1 U 1 U 1 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ••• =Not analyzed 

• 
Page: 1E 

G~T.08.07 GPT.Q8.08 . GPT.OS.QIJ .•. 

·OPT8101P1 GPT8$G1Pf" . GPr$!~1,H 
'" "".' 

02/21/99 . 02/21191J 0212&;99 
Primary Prlmarv Prtmary 

... ... .. 

4U 4U 4U 
1 U 1 U 1 U 
1 U 1 U 1 U 



'" . 

.. ¢O~$.Trtv.FiNT.. . .. (Unlb, I" u~i.l;1 

Tp ($ilvax) . 

2,4,6-T 

., .... : . 

. ;::,' 

.; ..... . 

.. ::,. 

:::'" 

··.·SI1& 

.. $AMPf..t·Il). 

DATE 
. RESU~ T TVPI;. 

HERBICIDE RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

.. 

GPT.OB.10 OPT-OS-11 GPT-08-12. 

GPT4J1001P1 oPT81101P1 OPT$1ZG1P1 

02J21/9~ 02J25/9~ 02/22/99 

Prlmar.y Primary Primary 

4U 4U 4U 
1 U 1 iJ ru 
1 U 1 U 1 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

Page: 1 F 

OP1·08·13 . GPT·08~14 

0,T$1301P1 CI>T81401'1 
02/22199 02/22/99 

Primary Primary 

4U 4U 
1 U 1 U 

1 U 1 U 

.: :' . 



• 
.... ,,' " ' .. , 

' .. .. .. " SITE , .. 

, ¢ON$TlTOENT (Ul)i~ in ifg/Li, sAMPLE 10 
.... 

DATE, , .. 
.:.: .;' 

" 

' .. ftESULTTYP~ 

alpha-BHC 

beta~aHC .. 

dalta-BHC 

'~a fll,r:na"S.H 1;( I..indllnfll " ' 

Heptachlor 

Aldrlfi ' , 

Heptachlor epoxide 

Endo8Ulfan,I 
" ' 

Dieldrin 

,4,4'~DOe 
" 

Endrin 

:~ndo$uii8n " 
4,4'-DDD 

:~ndo$uifat'l sulfat&' 

4,4'-DDT 

;MethOXYOhlor 
',' .... 

Endrin ketone 

EhdrJn aldahyde 

alpha-Chlordane 

gamina';Chlordane 
' , 

Toxaphene 

,ArocIOr.1016 ' ..... 

Aroclor-1 221 

Aro~lor.1 232, : 

Aroclor-1 242 
': .. ' , ' , 

Aroolor~ 1 248 ' .;. 

.':: 

• 
PESTICIDE/PCB RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

' GPT"01~04 GPT·01-06 GPT.02·04 

' OPT1401P1 GPT16Q1P1 GPTMG1P1 

02/24/99 02124199' 02/23199 " 

Prlmafy .. Primary PrImary 
.... ,. .. , 

0.6 U 0.26 U 0.0016 J 

0.5 U' 0.26 U 0.06 UJ 

0.6 U 0.26 U 0.06 UJ 

,O.61,J 0.26 V 0.0024,J 

0.6 U 0.26 U 0.06 UJ 

C).S,V 0,26 V 0.002 J 

0.26 J 0.16 J 0.06 UJ 
O;6,V' 0.26 U ,,0.06 OJ 

1 U 0.6 U 0.1 UJ 

1 U. 0.6 U 0.1 VJ 

1 U 0.6 U 0.1 UJ 

1 U 0.6 U 0.1 UJ 

1 U 0.6 U 0.1 UJ 

1 U 0.5 U 0:' UJ 

1 U 0.6 U 0.1 UJ 

,6U 2.6 U 0.6 UJ 

1 U 0.6 U 0.1 UJ 

1 U, 0.6 U 0.1 UJ 

0.6 U 0.26 U 0.06 UJ 

0:6 U 0.26 U o.o067J 

60 U 26 U 6 UJ 

10 V I)U 1 UJ 

20 U 10 U 2 UJ 

. 10 U 6U 1 UJ 

10 U 6U 1 UJ 

10 U 6U 1 UJ 

Values reprasent total concentrations unless noted < = Not detected at indicated reporting limit ._- = Not analyzed 

• 
Page: 1A 

GPT.03·06 dpr~03~07:, ,. " GPT.03-Ge 

OP1'3601'1 ' ' ,,4p.T~eG1 1)1 , ca,..13101P1 
02/24/99 ,02/24/99 02/2419, .. , , 

Primary Pupllcat& 1, Prfm~ry''', " " 

':"':: ,,', 
", ,",' 

0.26 U 0.06 UJ 0.06 UJ 

0.25 U 0.06 UJ ,O.os'iJj" 
0.26 U 0.06 UJ 0.06 UJ 

0.2& U 0.06 U.J O!QirVJ' ' ' .. 

0.26 U 0.06 UJ 0.06 UJ 

0;26 U 0.06 U.J ' 0.(1) VJ 
0.26 U 0.06 UJ 0.06 UJ 

0.2& U 0.05 UJ ' 0.06 ui".:'::".' ' 

0.6 U 0.1 UJ 0.1 UJ 

'0,1) U 0.1 UJ, ' 0.1 1).,1 ..... 

0.6 U 0.1 UJ 0.1 UJ 

0.6 U 0.1 UJ ""();"". uJ:':':::: 

0.6 U 0.1 UJ 0.1 UJ 

0:6 U 0'.1 UJ, 0.1 UJ , .... 
0.6 U 0.1 UJ 0.1 UJ 

0.6 UJ O.sW' 
.. ...... .. 

2.6 U 
" 

0.6 U 0.1 UJ 0.1 UJ 

0.6 U 0.1 UJ O,1UJ " 

0.26 U 0.06 UJ 0.06 UJ 

0.0081 J 0.006J 0.0068 j 
"" 

26 U 6 UJ 6 UJ 
.. 

6U 1 VJ 1 UJ :; :' 

10 U 2 UJ 2 UJ 

6U 1 UJ 1 UJ 

6U 1 UJ 1 UJ 

6U 1 UJ 1 UJ 



"",' :" 

Atoclor-1264 

Ar()cIQr·tle6 

, ,', 

, ': 

" .. 

"'StTE .. 
· .. ··:;AM~Ik.Ij)· 
. 'DArtS:' 

':.:", :. 

PESTICIDE/PCB RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

. QPT·01.04 

·:~.PT'401P.1 
'.02/24199 

'prlri:tarv. 

10 U 

lOU 

, ..... 
GPT·01~06 

. GPT1S01P1 " 
02124(99 

primar., 

6U 

6U 

GPT·02·04 

Gpt24~1P1 
02/23190' 

. Primary 

1 UJ 
, UJ 

Values represent total concentrations unless noted < = Not d!;lt!;lcted at indicated reporting limit --- = Not analyzed 

OPr·03·06 

. GPT3$~1 p,' 

02(24/99. 

p,rlinary . 

6U 

6U 

OPT·03·0S 

:~Pt38~1r)j.·· . 
02/241$9 : 
'D~pllcat~ 1 . 

1 UJ 

1 UJ 

Page: 2A 

. .p.i'.Oa~01 
. :.;~"131~1P.1.; 
:~;i~leo:·.::::. . . . , 

: :. 

1 UJ 

1 UJ.· 

. . " 

,' .. 

• 



• 
..... '. 

,', ...... . 
" , 

" 

,CONSTmJENT', tUnltIJlk"g/U 
':":" ,,': .: ',,' .':. -.:." 
:: .,.' ",;. 

alpha-BHC 

:'betQ~9HC:' 

delta-BHC 

: gllmm$+fin~'CU:'irll;tQ"ill' 
Heptachlor 

:Aldt}n: " 

Heptachlor epoxide 

Indosulfan L 

Dieldrin 

:4~4,~:QOe 
Endrin 

:'~ndi)$Oltai:i' II 
4,4'-000 

l!ndi>Sulfaf'l au/fate" 

4,4'-00T 

M~th~)(vchlor ' 

Endrin ketone 

:Snc,Jrinaldahyde 

alpha-Chlordane 

,gami'rui!;Chlordane' " 

Toxaphene 

Aroc19i.101 $, 
Aroclor-1221 

AroQlor>1232 ' 

Aroclar-1242 

,'AtiJo1Qr~1248 

',',' .... ' 

" 
" 

::: site' 
, , , ~AMP'" It) 
',dATi 

" ,,:R~$ULT''rVPE " 

. ". 

• 
PESTICIDE/PCB RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

, , 

"." 

'OPT,,04-09 
:: ' 

.oPT4901;1, 

02124/99'.' 

0.06 UJ 

0.05,UJ 

0.0032 J 

, ,O;Ofi IJ.J 
0.06 UJ 

',0.06 VJ 
0.0029 J 

O,06UJ 

0.1 UJ 

O;fUJ 

0.1 UJ 

0.1 UJ 

0.004 J 

0.1 UJ 

0.1 UJ 

0.6 UJ 

0.1 UJ 

0.1 UJ 

0.06 UJ 

0.06 UJ ' 

6 UJ 

1VJ 
2 UJ 

1 UJ 

1 UJ 

1 UJ 

GPT,Q4-09 ' .. 

GPt4901tJ1 

02124199 

, ,Q.tiplloa,te 1, 

0.0017 J 

0.006 J 

0.0049 J 

0.0028 J 
0.05 UJ 

Q,Oe OJ 
0.011 J 

0.01) UJ 

0.0028 J 

0.0042. .J 
0.003 J 

0.1 UJ 

0.008 J 

0.1 UJ 

0.1 UJ 

0.6 UJ 

0.1 UJ 

0.1 UJ 

0.06 UJ 

0.003 J 

6 UJ 

1 UJ 

2 UJ 

1 UJ 

1 UJ 

lUJ 

'O;T·04.10 

oPT41001;1 

(.12/25/99 

Primary 

1 U 

1 U 

1 U 

1, U 
1 U 

1 U 

1 U 

1 U 

2U 

2U 
2U 
2U 

2U 
2U 

2U 

10 U 

2U 

2U 
1 U 

1 U 

100 U 

201.) 

40 U 

20U 

20 U 

20 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- >= Not analyzed 

OPT..04:,,11 

oPT41101P1 

02126/99 

Prlmarv' 

0.26 U 
0.26 U . 

0.26 U 

'O;2li U 
0.26 U 

·O.2li U ":' 
0.26 U 

0.26 i.J 
0.6 U 

0.6 U 
0.6 U 
0.15 U 

0.6 U 

0.6 U 

0.6 U 

2.6 U 
0.6 U 

0.6 U 

0.26 U 

0.26 U 

26 U 

6U 
10 U 

6U 

6U 

6U 

OPT-04'-12' 

OPT41~G1 fi1 .. : 

02/26/9f) 

Primary 

0.06 UJ 

0:06 UJ 
0.06 UJ 

0.06 UJ 
0.06 UJ 

O.OS'UJ 

0.06 UJ 

a.otS UJ 

0.1 UJ 

O.1UJ, 

0.1 UJ 

0.1 uJ 
0.1 UJ 

0.1 UJ 

0.1 UJ 

0.6 UJ 

0.1 UJ 

0.1 UJ 

0.06 UJ 

0.06 UJ 

6 UJ 

1 UJ 

2 UJ 

1 UJ 

1 UJ 

1 UJ 

• 
Page: 18 

, " ,: ." .. ' 

" "OP'1;04-13, , . .' 

, GPT4'''01P,1 
02/Z4/89 
PrimarY " 

' .. ' .' .. 

0.6 U 

,O.6U 

0.6 U 
(i:~y, : 
0.6 U 

.. 'O~$'U 

0.6 U 

6~60 

1 U 
1 U,,' 

1 U 

1, U 

1 U 

1 U 

1 U 

5U 
1 U 

1 U 

0.6 U 

0.6 U 

60U 

, 10 U 

20U 

10 U' 

10 U 

10 U 



. ""', 

QONSTITUI;NT.(Ul'liw 10. U9"'I 

Arcclor·1264 

ArooIQr~'126('i 

.. ' "." 

,. ,',', 

. SITl! 

.. 8AMPLt It): . 
·DAfS·· 
. RESULT TYPE: 

.:' " 

:;' 

..... 

PESTICIDE/PCB RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

QPT-04·0e: Qlh-04-09 GPT'04-:10 . 

GPT49Q1P1 ~PT4$Q1Dl G'1410$1P1 

02124/99 02124/89. 02/21)1$9 

Primary .. . Dupllcate 1 Prlme;y ... 

1 UJ 1 UJ 20 U 

1 UJ 1 UJ 20U 

GPT-04-11 .. 

GPT411.!31P1 
02(26/99 

Prlmarv 

au 
au 

:,'.'" 

:02/26/~9 . 

Primary' ' . 

1 UJ 

1 OJ 

Page: 2B 

", .,':;-. :.' ": .. 
.. GP.T~b4~.1~ 

.:·02/241~9:'; : . .. .. 
. ,'" . 

:.,. ' .. iPrt"i~;Y..·· ... : .... 

10 U 

'1oU .. 

:,:. ", 

... -

: .. 

, .: . 

"":'" .. 

. ,"':' 

.~ .~. 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ••• '" Not analyzed 



• 
..... .. 

: 
"SITE' 

'. COl'48tiTOflNT '(U"Iw: in. Ug/L) .. ' iiiAMPLI; 10 . 

'. ····DATE 
.'. 

':.:.?. : ,', . .. RESULT TYPE 

alpha-BHC 

:bata"BHC : 
delta-BHC 

~ainma'BH¢lli"~iahel . 

Heptachlor 

Aldrin .. 
Heptachlor epoxide 

Endo8ulfan I· ." 
'. " 

Dieldrin 

·4i4'·DOe 
Endr;n 

EncloSUIfan.1I 
" 

." 

4,4'-000 

~n~()8UJftln sulfate .. .. 

4,4'-00T 

Meth6}(Vch16r 

Endrin ketone 

Eh(jrin aldehyd9 

alpha-Chlordane 

ga,rlln8~C~lordane': ·t 
'" 

Toxaphene 

:Aroclor~1016 .. 

Aroclor- 1221 

Aroolo.,-1232 . 

Aroclor-l 242 

Aroclor~ 1248 .. ;.; 
.' 

• 
PESTICIDE/PCB RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

.QPT~04.14 GPT·04·16 GPT~06·07 .. 

GPf41401P1 GPT41EI01P1 GPT67G1P1 

·02129/99 02/26199 . 02/21/99 

Primary Primary Primary 

1 U 0.0021 J 0.062 UJ 

1 U o~06 uJ 0.062 UJ 

1 U 0.06 UJ 0.062 UJ 

1 lJ 0.002 J 0'.062 IJJ 

1 U 0.06 UJ 0.062 UJ 

1 t) 0.06.UJ 0.062.I,)J 

1 U 0.06 UJ 0.062 UJ 

1 U ... 0.06 UJ ·0.052 UJ 

2U 0.1 UJ 0.1 UJ 

2U 0.1 UJ 0.1 I,)J 

2U 0.1 UJ 0.1 UJ 

2U 0.1 UJ 0.1 UJ .. 

2U 0.1 UJ 0.1 UJ 

2U 0.1 UJ . 0.1 UJ 

2U 0.1 UJ 0.1 UJ 

10 U 0;5 UJ 0.62 UJ 

2U 0.1 UJ 0.1 UJ 

2U 0.1 UJ 0.1 UJ 

1 U 0.06 UJ 0.062 UJ 

1 U 0;0033 J 0.062 UJ 

100 U 6 UJ 6.2 UJ 

20 l) 1 UJ 1. UJ 

40 U 2 UJ 2.1 UJ 
. . 

20U .1 UJ 1 UJ 

20 U 1 UJ 1 UJ 

20 U 1 UJ 1UJ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 1 C 

. ,', 

GPT·05.07 OPT-06-0S' GPT~05·09 

oPT&1G101 GPrS$G~p·1 OPT69G1P1. 

02121/99 02/21/99 02/22/99 . 

Duplicate 1 Primary . Primary 

0.06 UJ 0.062 UJ 1 U 

0;06 UJ 0.062 UJ 1 U 

0.06 UJ 0.062 UJ 1 U 

O.OS UJ 0.062 UJ. t I,) 

0.06 UJ 0.062 UJ 1 U 

O.OSW ··0.(,)6f.l)J 1 I,) 

0.06 UJ 0.062 UJ 1 U 

0.06 UJ : o.o~2·0J 1 U· 

0.1 UJ 0.1 UJ 2U 

0.1 UJ 0.1 UJ 2U 

0.1 UJ 0.1 UJ 2U 

0.1 UJ . 0.1 UJ. .2 U 

0.1 UJ 0.1 UJ 2U 

0.1 UJ ·0.1 UJ 2U 

0.1 UJ 0.1 UJ 2U 

0.6 UJ 0.62 uJ 10 U 

0.1 UJ 0.1 UJ 2U 

0.1 UJ 0.1 UJ ~l) 

0.06 UJ 0.062 UJ 1 U 

0.06 UJ 0.062 UJ . 1U 

6 UJ 6.2 UJ 100 U 

1 UJ 1 UJ 201,) 

2 UJ 2.1 UJ 41 U 

1 UJ 1 UJ 20 U 

1 UJ 1 UJ 20 U 

1 UJ 1 uJ 20U 



',: ,:.:.: ....... : .. :::.: 
........ : .. ;. 

',. " . " .. 

.. :: iUnJ~ in U9/LI . 
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PESTICIDE/PCB RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

" . '.' 

SITE GpT-04·14. 

$AMPL~ io. ::GPT41.~G1 pi 
.DAtt : 02/2&/99 

,'" 

: . ::·.A~eSUlT.TvPti:· ...... 

20 U 
·20 U 

GPT-04-15 

GPT41GGip.} . 

02/2S/99 

Primary. 

1 UJ 
1 uj 

. OPT.05·07 

.OPTG7G1P1 
02/21/99· 

. . Primary. 

1 UJ 

1 UJ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

·GPT~05.C)7 :: .. .. GPHj6~0~·.· 
QPTS1G101·· GPTI$$~1P.1· 

02121"99'" .... Oi/21/99 . 
. D~pliQate 1.,:.: . ;:)itlniarl· 

1 UJ 

1 UJ 

1 UJ 
·:·,.UJ 

: .. ' 

:,' .: 

Page: 2C 

',: . 

: . .' GP.J:':Q6wQ9 .. · . , .... 

4~rG~;G1 P1.··:. : 

·~2/Z2i9.9 
... Pri.it~;·v. 

20 U 

20V 

;.: 

:.: 



• 
{'. 

'. 

I".' 

alpha-BHC 

bets':BHC 

delta-BHC 

~ammlJ~~HCU.i~dlin~j 
Heptachlor 

Aldrin 

Heptachlor epoxide 

EndOeulfal'!. ! 
Dieldrin 

4,4'~Dbe 

Endrin 

end080If~n; ii 
4,4'·DDD 

]:ndoaUlfat{ sulfate 
4,4'-DDT 

J~ethoxVChlOi' 

Endrin ketone 

.Endril'l. aldEihvde 

alpha-Chlordane 

:gamma*Chlordane 

Toxaphene 

·Aroc/ar·' 01 $ 

Aroclor-1221 

Aroolor·1.232 

Aroclor-1242 

Aroalor-1248 

SI.ri! ;. 

$AMPLEiD 
DAti 
ResULT TYPE. : 

• 
PESTICIDE/PCB RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

OPT,06-10 

GPT61001Pl 
02/2~19!J 

. Primary 

0.06 UJ 

0.06 UJ 

0.05 UJ 

.' . 0,Q6 UJ 

0.06 UJ 

0,Q16 J 
0.06 UJ 

0,05 UJ 

0.0038 J 

0.1 l)J 

0.0049 J 

0.1 uj 

0.1 UJ 

0.1 UJ 

0.1 UJ 

O.S UJ 

0.1 UJ 

0.1 UJ 

0.06 UJ 

0.06 UJ 

6 UJ 

1 UJ 

2 UJ 

1 UJ 

1 UJ 

1 UJ 

GPT-GS·11 

OPT61101P1 
02/22199 

Primary 

1 U 

1 U 

1 U 

1 U 
1 U 

1 U 
1 U 
it) 

2U 
2.U 
2U 
2U 

2U 
2U 
2U 

10 U 

2U 

2U 

1 U 

1 U 

100 U 

20 U 

40U 

20 U 

20 U 

20U 

GPT-OS-12 

. OPT61iG1P1 

02/22199 

Primary 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 
, U 

1 U 

2.1 U 

2.1 U 

2.1 U 

. 2.1 U 

2.1 U 

2.1 U 

2.1 U 

10 U 

2.1 U 

2.1 V 

1 U 

1 U 

100 U 

21 U 

41 U 

21 U 

21 U 

21 U 

Values represent total concentrations unlass noted < = Not detected at indicated reporting limit --- = Not analyzed 

OPT·05-13 

Glit61301P1 

'02/22/99 

Primary 

1 U 

1 U 

1 U 

1 U 
1 U 

1 U 

1 U 

1 U 

2.1 U 
2,1 U 

2.1 U 

2.1 U 

2.1 U 

2.1 U 

2.1 U 

10 U 

2.1 U 

2.1 U 

1 U 

1 U 

100 U 

21 U 

41 U 

21 U 

21 U 

21 U 

OPT·06·14 
GP1614G1P'l 
02/22/99 

Primary 

0.062 UJ 

0.062 uJ 
0.052 UJ 

.0.052 UJ 
0.062 UJ 

O.OEiaUJ 
0.062 UJ 

0.062 UJ 

0.1 UJ 

0.1 UJ· 
0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.S2 UJ 

0.1 UJ 

0.1 UJ 

0.052 UJ 

0.052 UJ 

6.2 UJ 

1 UJ 

2.1 UJ 

1 UJ 

1 UJ 

1 UJ 

• 
Page: 1D 

:'. GPT.Ol·01 

OPT1101P1 

02/22/99 

.' P";hriary. 

1 U 

1 U. 

1 U 

tV. 
1 U 

", f(r 
1 U 

1 U 

2U 
au 
2U 

2·U 

2U 

2U 

2U 

lOU 

2U 

2U 

1 U 

1 U 

100 U 

20U 

41 U 

20U 

20U 
20 U 

.;' 



. ,',' :"" 
::,:'" 

.... ', ';'. 

Aroclor·1264 

A·roq1Qr71260 

';,' . 

..... ','. 

':.' 

,',:: 

.... 

.. 
",' 

SITe 
. $~MPl:E·lti: 

PESTICIDE/PCB RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

, .. ,:,., , 

GPr~06.10 

GPTij1091P1 
.. ; . ,02J~a/S~' 

TVPE! ,",:.. j)rima,y ,:.; 

GPT·06~11·· 

QPT611Ca1P1 

·'02/n/9S 

·Prlmary·· 

GPT.OS.1i, ' 

.,·.GPTEl1tc.l1ft1. 
02122/9S· 

Primary'· 

1 UJ 

1 UJ 
20 U 

20U 
21 U 

21 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit •.. = Not analyzed 

OPT·05-13 

c.lPT\f1$G1P.1 
02/22/89 

Primary· 

21 U 
21U· 

.'" . 
", '," 

.... GPT~6 •. '4 
GPT6t4Q1~.1 " 
02;22/99 , 
,. '. 
primary 

1 UJ 

1 UJ 

Page: 2D 

.:::. :". 

,:: . GPT ;07.0· .... 
, '~PT1141~1: 
. '02'22i~'9' ' .. , 

:'. . 
, Prlm~rv.', ' . '.: 

*, '" 

20 U 
" 20V'· 

. ''''. . ..... 

: .... ,.,,: 



• 
:.- .:: ... , ..... . . 

::.- .' . 
: ',' .. .. ::SITE 

'. 

SAMpLE 10 CO~~T.1UflNT . . (lJ~it. 11'1 U9/LJ .... 
. . ' 

DArE : 
... . :'. ',' 

'.' 

... R.E~.ULT tVPE .. . 
. . . ' . 

alpha-BHC 

beta-SHe···· .. 

delta-BHC 

:~junm$"SHC(Lindan'el 
Heptachlor 

Aldrin 
.. 

.'. 

Heptachlor epoxide 

Endo8ulfan '1 

Dieldrin 

4,4'-00e 

Endrin 

:I:ndo~ulfat'l Ii: 

4,4'-000 

EndOliuJfan sulfate . ... 
4,4'-00T 

~eth(»)(YQhlor 

Endrin ketone 

'End,;n aIdE/hyde 

alpha-Chlordane 

. ~~lnmlt·Chiord~ne 

Toxaphene 

Aroqji:ir·l 0 16 . 

Aroclor-1221 

Al'oti!o~.1 232 
Aroclor-l 242 

Aroolor-1 248' 

. . ' 

• 
PESTICIDE/PCB RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

OPT·OS-05 OPT·08-05 OPT.08·06 . ' 

G~t8Ga1p1 GP.T8G~1(Jl GPTtj~G1P1 

02121/99 02/21/99 02/21/99 

. Prlmarv· .. Duplicate 1 Primary 
. .. " . . '.' 

0.05 UJ 0.05 UJ 0.05 UJ 

'0.06 uJ' 0.06 UJ 0.06 UJ 

0.06 UJ 0.06 UJ 0.06 UJ 

0.05 vJ 0.01) UJ 0.06 l}J 

0.06 UJ 0.06 UJ 0.06 UJ 

0.06UJ .' 0.06 UJ 0.06 UJ 

0.06 UJ 0.016 J 0.06 UJ 

0.06 uJ 0.01$ UJ 0.05 UJ 

0.1 UJ 0.1 UJ 0.1 UJ 

0.1 UJ 0.1 UJ 0.' UJ 

0.1 UJ 0.1 UJ 0.1 UJ 

0.1 UJ 0.1 UJ 0.1 UJ 

0.1 UJ 0.1 UJ 0.1 UJ 

0.1 UJ 0.1 UJ 0.1 UJ 

0.1 UJ 0.1 UJ 0.1 UJ 

O.E.UJ 0.6 UJ 0.6 UJ 

0.1 UJ 0.1 UJ 0.1 UJ 

0.1 UJ 0.1 UJ 0.1 UJ 

0.06 UJ 0.06 UJ 0.06 UJ 

0.026 J 0.03 J 0.06 UJ 

6 UJ 6 UJ 6 UJ 

1 uJ 1UJ 1 UJ 

2 UJ 2 UJ 2 UJ 

1UJ 1 UJ 1 UJ 

1 UJ 1 UJ 1 UJ 

1 UJ 1. UJ 1 UJ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 1 E 

. OPT·08-07 OPT·08·08 opt.OS-OS· . . 
.. 

OP1$101P1 ~PT8$G1P1 :" GPTe~1p.1 

02/21/99 02/21/99 02/21/99 

Prlmarv PrimarV Primllry 
, .... 

0.05 UJ 1 U 0.05 UJ 

0.06 UJ' 1 U 0.05 UJ 

0.06 UJ 1 U 0.06 UJ 

0.0& UJ 1.U ,0;01) W 
0.06 UJ 1 U 0.06 UJ 

O.OS OJ 1 U 0;06.UJ 

0.06 UJ 1 U 0.06 UJ 

0.0& UJ' 1 U O~OI$UJ 

0.1 UJ 2U 0.1 UJ 

0;1 UJ 2U 0.0063.J 

0.1 UJ 2U 0.1 UJ 

0.1 UJ 2U 0.1 uJ 
0.1 UJ 2U 0.1 UJ 

0.1 UJ 2U 0.1 UJ 

0.1 UJ 2U 0.1 UJ 

0.6 UJ 10 U 0.6 UJ 

0.1 UJ 2U 0.1 UJ 

0.1 UJ 2U 0.1 UJ 

0.06 UJ 1 U 0.06 UJ 

0.06 UJ 1 U 0.029-J 

6 UJ 100 U 6 UJ 

1 UJ 20 U 1 UJ 

2 UJ 40 U 2 UJ 

1 UJ 20 U 1 UJ 

1 UJ 20 U 1 UJ 

1 UJ 20 U 1 UJ 



, :" 

.' 
sITe .. 

(U"it, I". ~9fLI . . $AMP~!; II) 
"'.:. b.l!'tS 

". 
." 

RESU~T r-VPE ;. 
". 

: ',: 

:::. 

PESTICIDE/PCB RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

OPT·08-0~ OPT·08-0S OPT-OS-OS 

. :OPTtJ5G1P1 OPT85G1P1· GPT$8C)1P1 

02/2.1/99. 02121/99· 02/21/99 

Primary Duplicate .1 Prlmarv' 

1 UJ 1 UJ 1 UJ 

1 UJ 1 UJ 1 UJ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

OPT-OS..o7 OPT· OS-OS 

. GPt81G1P1 c)~Ta$G1p1 

02/21'99' 02/21/99 

Primary: Primary. 

1 UJ 20 U 

1 UJ 20U 

Page: 2E 

~pr.o·B~09 . 
QPT81tG1P1'" 

02/21199 

'Prfm,ary 

1 UJ 
. '1 UJ' 

....... 

• 

'.,' 



• 
: : 

SI:TE " 
',' . :. .. . ... .. 

.. " 

,:,¢!>N$'hTVENT' SAMPt.;lUb (Unlw hi .. gILl' 

DAtI: 
.. :::':. : 

, , 

FlE$UL T TYPE • 
: , , 

alpha-BHC 

b.eta-bHC' 
delta-BHC 

gBmma,,,a,HCILindat1!!) 

Heptachlor 

Aldrin'.' , " , 

Heptachlor epoxlde 

Endoaulfan I 
" " 

Dialdrin 

4,41,-OOE 

Endrin 

Eniio$Ultan II 
" 

4,4'-000 

'EndMulfan sulfate 

4,4'-DDT 

,Methoxychlor. 

Endrin ketone 

,ErWin aldehyde: 

alpha-Chlordane 

gamina.CIiJqrdane ' ' 

Toxaphene 

'Aroclor-l 0 16 

Aroclor-1221 

Aroolor~l 232 

Aroclor-l 242 

Aroclorw 1248 

• 
PESTICIDE/PCB RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

, , 

OPT.OS·10 ,OPT-OB·11 ' OPT ·08-12. 
, , 

' , 

, GPT~1Q(np1' ~PT$11G1"1 ' GPTf:i1 iO 1 P1 

02/2.1(99 , ,', '" 02125(99 02/21/99 

.. Primary Primary Primary 

0.06 U 0.6 U 0.06 UJ 
,0.061.) 0.6 U 0.06 UJ 

0.06 U 0.6 U 0.06 UJ 

0.06 lJ 0.5 u, 0.05 UJ 

0.06 U 0.6 U 0.06 UJ 

' 0.06 U 0.6 U 0.05 UJ 

0.06 U 0.5 U 0.06 UJ 

,0.06 U 0,5 U 0.05 UJ 

0.1 U 1 U 0.1 UJ 

0.1 U 1 U 0.1 UJ, 

0.1 U 1 U 0.1 UJ 

0.1 U 1 U 0.; UJ 

0.1 U 1 U 0.1 UJ 

'0.1 U 1 U 0.1 UJ 

0.1 U 1 U 0.1 UJ 

0.6 U 6U' 0.6 UJ 

0.1 U 1 U 0.1 UJ 

0.1 U 1 U 0.1 UJ 

0.06 U 0.6 U 0.06 UJ 

0.017 J 0.6 U 0.06 UJ 

6U 60 U 6 UJ 

1 U 10 U 1 UJ 

2U 20 U 2 UJ 

1 U 10 U 1 UJ 

1 U 10 U 1 UJ 

1 U 10 U 1 UJ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 'IF 

OpT-08·13' GPT·O~.,14 .. ' , ' 

" ' , " 

GP't'e13G1P1 ' .. " ,OP1$1401P1 " 

", 
" , 

' 02(21/99 02/21/99 
Primary Prlmirv .. 

" 

0.06 UJ 0.063 UJ 
' , 

0.06 uJ 0.053 UJ 

0.06 UJ 0.063 UJ 

0.0& UJ "",0.05$ OJ, 
0.06 UJ 0.063 UJ 

0,0& Uj 0.015$ OJ 
0.06 UJ 0.063 UJ 

O.ot; 'Vi 0.063 UJ 
.. .. ' , , ... ': .... ", .:", 

0.1 UJ 0.11 UJ 

0.1 UJ 0.11 UJ., 

0.1 UJ 0.11 UJ 

0.1 UJ 0.11 UJ 

0.1 UJ 0.11 UJ 

0.1 UJ 0.11 UJ 

0.1 UJ 0.11 UJ 

0.6 UJ 0.63 UJ 

0.1 UJ 0.11 UJ 

0.1 UJ 0.11 UJ 

0.06 UJ 0.063 UJ 

0.06 UJ 0.063 UJ 

6 UJ 6.3 UJ 

1 UJ 1.1 UJ 

2 UJ 2.1 UJ 

1 UJ 1.1 UJ 

1 UJ 1.1 UJ 

1 UJ 1.1 UJ 



'." 
.;,' 

.SITE. 

',:,'OQN$tJti.I!;Nt " ' tlf!'lltf In !fgiLl .' SA"""Pi...~IO .. ":'. ."'. 

:' . .... ' DAte·:,' . , . :" 

.:.': .' RESULTTVPE 

... .', 

Aroclor-1264 

12.60 

.. 

PESTICIDE/PCB RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

G~T~08-10 GPT~08~,1' GPT·08·12. 

G~re10G1Pl GPTe11G1P1 GPT81a01P1 
02J2.1i99 021lS/9S 02.12.'/99 

Primat'y . Primary Primary 
.. 

1 U 10 U 1 UJ 

lU 10 U . 1 UJ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- .. Not analyzed 

Page: 2F 

' .. ' 
OP1".08-13 ' GPT-oe'14 

. ,OPT$1341P1 . ~PTe14G1p.1 
02./2.1191) " .. 

02/21199 

Primary Primary. 
.. " ,.,: . .... ...... ,',' 

1 UJ 1.1 UJ 

1 UJ 1.1 UJ 



• 

;.,' 

Phenol 
. bl~('2~chtoroethyi;etti(lr ..' '. .. . H 

2-Chlorophenol 

1 ;'~~li)lehj~rQb'n~en:~ • 
1 A-Dichlorobenzene 

1, ,2:Dici~lorobenien8. 

2-Methylphenol 

~;~:-o.xYbI8( 1 ~Chloropropane) . 

N-Nitrosodinpropylamine 
4.Methylphenol . 

Hexachloroethene 

':Njiro~enl')ehe 

Isophorone 

: 2~l\Jittoj).henol 

2,4-Dimethylphenol 

:bis(2:bhI6toethoxy)methtlii& . 

2A-Dichlorophenol 

f. 2A~ TiiohIQiobenl~na·· 
Naphthalene 

: 4:Chloroaniline 

Hexachlorobutadiena 

'4~Chiofo'~3~Methylphenoi 

2-Methylnaphthalene 

H~>i:a.chlorooycloperlt~diehe 

2,4,6-Trichlorophenol 

2;4, 6', trichiorophe~dl 

. SITE' 

.. $AMPLE ID "'. 
" . 

,'DATt", ',' 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

H,,' . OPT.01.04 

OP114(11P1 

·02124/99 

Prlma,y 

10 U 

.10 U 

10 U 

10"V 

10 V 

,10 U 

10 V 
'16 U 

10 U 

10U 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 V 

10 U 

10 V 

10 U 

10 U 

10 V 

10 U 

10 U 

25 U 

'OPT-en.os 

. <;P1-1501P1 

02/24199' 

. , Prlmarv 

10 V 

tOU 

10 V 

H>\J 
10 V 

10 U 

10 V 

10 V 

10 V 
10U 
10 U 

10 V 

10 V 

10 U 

10 V 

lOU 

10 U 

10 U 

10 U 

10 U 

10 UJ 

10 V 

10 U 

10 U 

10 U 

26 V 

OPT-02-04 

GPT24G1P1 

02/23199 

Primary 

10 V 

10 V 

10 V 

10 l,J 

10 U 

·,10 l,J 

10 U 

10 U 

10 V 
lOU 
10 U 

lOU 

10 U 

10 U 

10 U 

10'V 

10 U 

10 U 

10 U 

10 U 

10 UJ 

10 U 

10 U 

10 V 

10 V 

26V 
Values represent total concentrations unless noted < '" Not detected at indicated reporting limit '" Not analyzed 

OPT-03.o8··, 

Q~"ra(iCj1p1 

02/24/99 

PrlmarV'H, ' . 

10 V 

10 U 

10 U 

10 U 

10 V 

10 U· 

10 V 

10 U 

10 U 

10 V 
10 U 

10V 

10 V 

10 U 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

26 U 

',' . 

.Opf~3;o6 

OP13" 1 01 
021i~i99 

Dupl'.clite 1 .. 

10 V 

10 V 

10 V 

10U 
10 U 

10 U " 
10 U 

10 U 

10 U 

10U 

10 U 

10,'V 

10 U 

10 U' 

10 U 

10 V 

10 U 

10 U 

10 U 

10 V 

10 U 

10 V 
10 V 

10 U. 

10 U 

26 V· 

• 
Page: 1A 

"""',"',"'" <":".", ", 
. ·:GPt.;d~-j)t; '; !':';:. ' , 

·'GPTn'-1.pt:-'. :, 
o2i24Ies;.:· . 

10 V 

loU 
10 V 

, .:1o"ti: 
:";":':," . , 

" 

10 U 

",10tit.·':·" ': 
lOU 

""10 V'; ;. 

10 U 

to V. 
10 V 

1oU' ... '. 

10 V 

1'0 U" '.:' 
10 U 

lOU 
10 U 

10 U 

10 V 

10 V 

10 U 

10 IJ 
10 U 

. 19 V. 

10 V 

·26U· ., ... 

", 
:' 

'" 



": " 
, , 

.. ' .. ,.,.,:., .. " ' , .,:', ",SITE' 

,(I/"l .. In ugfl.;i "':'AMPLej~ 
" .. 

" : . ' , :,:;,> "'OArE'· ' 
" 

,', RE8UL,. TYPE , .. 

2-Chloronaphthalene 

~~Nltroilni1ine' 

Dlmethylphthalat& 

4-Nitrophenol 

bl~lm~Qfuran ' 
2,4-Dinitrotoluene 

, bi~thYIp.hihalate 
4-Chlorophenyl-phenylether 

:Pi!.ior~n'e : 
4-Nitroaniline 

6:biliitro'2~me:thYlphanOI 
N-Nitrosodlphenylamine (11 

4:'S"omophenyl·phenylether 

Hexachlorobenzene 

p'entaohlarophenol 

Phenanthrene 

An~t\r8Qe"e 
Carbazole 

Di.n-B4wlphthalate 

Fluoranthene 

svoc RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

, .. :,QPT~014M. ; GPT·01'~06 ' , GPT·02~04 

, • QPT-14G1P1 GPT1tsq~,P1 GPTZ4G1P1 

02/24/99 02124/99 02/23199 

Primary .. Primary, Primary 

10 U 10 U 10 U 

is IJ 26U 25 U, 

10 U 10 U 10 U 

10 U 101) 10 U 

10 U 10 U 10 U 

2~,U 25 I) 26 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

26 U 26 U 26 U 

101,.1 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 UJ 26 U 26 U 

26'U ,25 U " 25 U 

10 U 10 U 10 U 

10 U 10 UJ 10 UJ 

10 U 10 U 10 U 

25U 25 U 26 U 

10 U 10 U 10 U 

' 10 \.) fa lJ 10 U 

10 U 10 U 10 U 

10 U 10'U 10 U 

10 U 10 U 10 U 

1'0 U 10 U 
Values represent total concentrations unless noted < = Not detected at indioated reporting limit --. =: Not analyzed 

Page: 2A 

GPT.03~8: ",:', G~t~a-01:' , ", .. .. 
,OPT-03.06 

:' , , ,.,: ... ::' 
, Orkr#1~:1,1' GPt~8G1P1" ' GPTS(t01D1, 

,:.' .... 
Q2;Z4/99 02/24/99 ' OZi2#1/.9 ' 

Primary ,Dupllc~te 1 ' P,'mary , 
, " 

10 U 10 U 10 U 

26U 2S U ~f;' lJ , 
10 U 10 U 10 U 

10 U 10 U lQU 
10 U 10 U 10 U 

26 U '26 U .26 V 

10 U 10 U 10 U 

26 U 26 U' , 2,6V 
25 U 26 U 26 U 

10 U 10U to,V 
10 U 10 U 10 U 

10 U 10 U ' ' ,16U 

10 U 10 U 10 U 

10 U 10 U 10U, 

26 UJ 26 UJ 25 UJ 

25 U 25 U 26 U 

10 U 10 U 10 U 

10 U 10 U 1.0 U 

10 U 10 U 10 U 

26 U 26 U ~6 U 

10 U 10 U 10 U 

10 U ' lOU lOI,r 
10 U 10 U 10 U 

10 U 10 U 10 t..i 

10 U 10 U 10 U 

U 10 

• 



• 
.. ' 

"CON$TJTOENT' .: . {~nlt$ In ug/LI 
.. . . 

'. 
'.',' 

" 

-',: ... ,': .' .'. .' 

Butylbenzylphthalate 

3,.3; ·Plchlorobenzidlne 

Benzo(a)Anthracene 

Chrye:ene, : 
bis(2-ethylhexyI)Phthalate 

Di.n~octylllhthahite " . 

Benzo(b)tluoranthene 

aeri~()(k"lu6ranthene' .,. ,. 

Benzo(a)pyrene 

Jnde.ri.o( 1 ;:2(3,cd)pv.i'lme : 
'. 

Dibenzo(a, h) anthracene 

'B$ti:ZO(~,h;'i)pl!lrYlan'& ' 

';. 

, , 

: 

'. " .. 

',' : 
" 

: ... 

SITE 

IjAMPLEIO, ' 

DATE " 

RESOLTTvPE 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

GPT~01·04 GPT-01·05 ' GPT-02-04 

.G1PT1401P1 GPT16~1P1 GPT~4G1P1 

02/24/99 02/24199 02/23/99 

, Primary Primary Primary 

10 U 10 UJ 10 UJ 

'10 U 10 U 10 U 

10 U 10 U 10 U 

10,U 10 U 10 U 

10 U 10 UJ 10 UJ 

10 UJ 10 UJ 10 UJ 

10 U 10 U 10 U 

10tJ 10 U 16 U 

10 U 10 U 10 U 

'10'U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 3A 

GPT.03-06 ' GPT"()3-08 : .. GPT -03-07, ':.",' 

OPT36G1Pl OPT3(011)1" GPT~701P1 
02124/99 02/24199 02/24/99· 

'Primary Duplicate 1. Prlni~ry .' 

10 U 10 U 10 U 

10 U 10 U 10 {1 

10 U 10 U 10 U 

10 U 10 U ' , 100 
10 U 10 U 10 U 

10 UJ 10 UJ 'fQ f.IJ 
10 U 10 U 10 U 

' , 

'10U 10 U lOU 

10 U 10 U 10 U 

10U, 10 U ,Jot!, , 
10 U 10 U 10 U 

10 U 10 U iOU, 



QQN$TfTUE;NT " (Unit., 'n 4g'l'" 

2-Chlorophenol 

:1i$~f)IQhiQrQbeh%,rle., ' 
1 ,4-Diohlorobenzene 

~,1 f.2~~IOhIQrobem!ena : 

2-Methylphenol 

2.;al;'OXVbl~( 1-Chloroproj)enal 

N-Nitrosodinpropylamine 

4~M~thYlph~Oor ,:' 
Hexachloroethane 

Isophorone 

2:NltroPhenoi 
2,4-Dimethylphenol 

.biS(~~Gh,otOathoXv)9iethan$, ' 

2,4-Dichlorophenol 

,1 ;2.4-TrlchIQr~ba'1~;ne ' . 
Nephthalene 

Hexachlorobutadiene 

, $"Methylp~i:inol • 
2-Methylnaphthalane 

I·HE~X8bhllorQovc:lo~.erit8diane 
2,4,e-Triohlorophenol 

. "" 

SIT& 

$~MPI,.l; ,i):, , 
, .... 

SVOC RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

GPT·04·09 

op14901P1 
02/24/99 . 

, Primary 

10 U 

·10 U 

10 U 

10 IJ 
10 U 

10 IJ 
10 U 

10 IJ 

10 U 

10 U 
10 U 

lOU 

10 U 

10 U 

10 U 

lOU 

10 U 

10 U 

10 U 

10 U 

10 U 

,10 U 

10 U 

lOU 

10 U 

·U 

OPT·04·09 

GPT490101 

02124/99. 

Dupli'oate 1 

10 U 

10 U 

10 U 

10 U 

10 U 

.. lOU 

10 U 

1.0U 

10 U 

10 U 

10 U 

lOU 

10 U 

10 U 

10 U 

10, U 

10 U 

10 U 

10 U 

lOU 

10 U 

1,q U 

10 U 

10 U 

10 U 

25 U 

OPT-04-10' 

GPT410G1Pl 
, 02/25/~9 

, Primary 

10 U 

10 U 

10 U 

. ,10 U 
10 U 

10 U 
10 U 

10 U 

10 U 

10 U 
10 U 

10 U 

10 U 

10,U 

10 U 

lOU 

10 U 

10 U 

10 U 

10 U 

10 U 

lOU 

10 U 

10 U 

10 U 

26 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ._- = Not analyzed 

OPT-04,11 

OPT41101P1 
, . . 02/2.6/99 

Primary 

10 U 

lOU 
10 U 

'10 u 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 
10 U 

10 U 

10 U 

lOU 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

26 U 

OP,T·04·12 

GPT411G1P1 

02126/99 

Prlmarv 

10 U 

10 U 

10 U 

10)) 

10 U 

10 U' 

10 U 

10 U 

10 U 

10 U 
10 U 

10'U 

10 U 

·10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

U 

Page: 18 

<1'Y-04-13· 

. GPT4'1$$1P1 ' 
. '02124/99, . '. 

. Pdms!y 

10 U 

10 tI 
10 U 

10U' 
10 U 

Hi-V': 
lOU 
JO 0,:, 
10 U 

101)' . 

10 U 

loTI 
10 U 

10U, 

10 U 

lOU 

10 U 

10 U 

4J 

10 U 

10 U 

101) 

3J 

10 i.J 
10 U 



• 
'. .;. 
'.' .. .. ... 

", , .' " ,', 

CONtmtuENT (Unit, In \f9/LI . 

.. 
...... 

" .. 
...... " . ". " ..' 

2-Chloronaphthalene 

·2·Nltroanilina' .. .' 

Dimethylphthalate 

:j~~anBphthyj(me 
2,6·Dinitrotoluene 

,.3~Nltro8ni!ina .. 
Acenaphthane 

·2(4~Di.nrtrophaool 
'. 

4-Nitrophenol 

DlbenlQfuran 
2,4-Dfnftrotoluene 

bletH~Jphtna'~te' 

4-Chlorophenyl-phenylether 

Fiuo'ren$ '. 
4-Nltroanilina 

4;6.b.ftlitto-2.-methVJphenOI 

N-Nitrosodiphenylamine (11 

.4,8r.C>mo~h.enyl,phet:lylether 

Hexachlorobenzene 

Pentaohlorophenol ':. 

Phenanthrene 

Anthra~CHle . 
Carbazole 

'"i:i-l-~utY'lphth811Ite: 
Fluoranthene 

PyrE;lne 
.. , 

'.' .. 

.StTE 

"AMPlEID 

"DA~ 

. . ' Fn~SULTrypE! . , .: 

.. 

. ' 

.. 

'. 

.' 
." 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

. .. 

OPT~04..o9 OPT-04-09 OPT·04-10 

<lPT4901P1 OPT490101 . OP141001P1 

02/24i99 02/24/99 . 02/26J99 

Primary Duplicate 1 Primary 

10 U 10 U 10 U 

26 U 26 U 25 U 

10 U 10 U 10 U 

10U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

10 U 10 U 10 U 

26 U . '. 26 U 21S U 

26 U 25 U 26 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U '10 U 10 U 

25 UJ 25 UJ 26 UJ 

26 U 26 Ii 26 U 

10 U 10 U 10 U 

10 U . 10 U 10 UJ 

10 U 10 U 10 U 

26 U 26 U 26 U 

10 U 10 U 10 U 

10 U 10 l,J 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

'10 U 10 U 10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 2B 

OPT·04·11 OPT·o4.,i ·OP1-04-13 

O'''41101P1 GPT41t.<l1P1 0;141301P1. 

02125/99 02/2&/99 .. 02/24l99· 
'" 

·PrfiTi~~ 
.. 

Prlmarv . Prlmarv 

10 U 10 U 10 U 

26 U 26 U 25 U 

10 U 10 U 10 U 

10 U 10 U '·16:0. 
10 U 10 U 10 U 

26·U 26 u.. .26.U. 

10 U 10 U 16 
26 U ~6U . .. flo'V" 

.. 

26 U 26 U 26 U 

10 1I .. 10 V .. "'7J .: . 

lOU 10 U lOU 

10 U 10 U .10·U· 

lOU 10 U 10 U 

10 U 10 U' 10 . 

26 UJ 25 UJ 25 UJ 

25 U 26 U 260· 

10 U 10 U 10 U 

10 UJ 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 25 U 

10 U 10 U 10 

10 U 10 U 2J 
10 U 10 U 5J 

10 U 10 U 10 U 

10 U 10 U 2J 

10 U 10 U 2J 



" , 
, .'. 

ttlll'" In lil/", 
?;':: /' 

UH1-OC)tvllontlnalate:: ' 

Benzo(b)fluoranthene 

l3en~O(k)tluorantherie 
, , 

Benzo(a)pyrene 

l~d~mQJ1 ;4,~;q~)pyrEtlW ' ' 

Dibenzo(o,h)anthracene 

B~nZ6(g;h, i)perylen~ 

, ' .. 

, 0< ;,' 

"SaTE' ' 
. $AMPl..ej~, 

bATE " 

, R~SULT r.YP~ , 
" , ' 

SVOC RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

0< ',' 

",,;. ,.," .'" " 
,"," 

, ' 

OPT-04,09 GPT-04.09' GPT·04-10 
" '" 

GPT4I'tQ1,f, . ',',; G;T491.11"1 ' QP1'41()G,~P1 

, 02i24/99 ' ' 02124199 02/25199 

Primary" ..... , , Dupli~ate 1 Primary' , 

10 U 10 U 10 U 

10 U 10 U' 10 U 

10 U 10 U 10 U 

10 Y H>U 10 I,) 

10 U 12 J 10 UJ 

10 U,J· 10 UJ 10 UJ 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 I,) 10 U 10 U 
10 U 10 U 10 U 

'10 U 10 U 10 U 

Values represent total concentrations unless noted < = Not detected lit indicated reporting limit •. - = Not analyzed 

Page: 38 

' , 
0< . ,"" 

, " 

,GPT.04~11, , GItT.:o4~12, ""GPT~04-13 " 

4PT412q1~t, :,: ' Q'PT41$G1P1 I.1P'1'41101'1 . . . . . : 

02126199 02125/,., 02iZ4J9S' 
Prl,n'lary , I'rim~rv";: ' " ..:". •• Ptlma~y' , , 

.. ;' 

10 U 10 U 10 U 

1(j U 10 U 10 U' 

10 U 10 U 10 U 

10 I,) 10 U ' 
: lC):,1j . 

10 UJ 20J 10 U 

101,)J' 10 UJ lOW' 

10 U 10 U 10 U 

10 U 101,.1 10U 

10 U 10 U 10 U 

1<) U 101,), " lot!' 
10 U 10U 10 U 

10 U 10 U 10 U 

• 



• 
" , 

" .: . , ' 
'" " 

" , ,', 
: .. 

:,CqN$Tttitf;NT " (Onl" '1'I:'~9/L1 
.-,: 

" .. , , , 
,', " 

" 
,', 

,,' ,,:,,': " , , .... ' " 
'" " , , ',' ',' . " " 

Phenol 
bls(1-chlproethyl)ether 

2-Chlorophenol 

:1 (3.DJ¢hjor9b~n~8n8 
1 ,4-Dichlorobenzene 

1;,2~OIQhlorQb9rizene 

2-Methylphenol 

, 2,2.·-o)(vbh~( 1-0hlordpropanel ' , 

N-Nitrosodinpropylamine 
4-Met!w1ph(mo( , 
Hexachloroethane 

J-.iiiy'Obeni!6I'1e : ..... 

Isophorona 

',2~Nitrophanol 

2,4-Dimethylphenol 

:'bls(.2.-,chIOtOettfoxy) methane 

2,4-Dichlorophenol 

,1,2,4· Trichlorobeniene 

Naphthalene 

4~'Chloroanmne 

Haxachlorobutadiene 

4'(;hIQro-3~Methylpn9nol 

2-Methylnaphthalene 

, i:!axachlorocyclopentBdiene , , 

2,4,6-Trichlorophenol 

:2,4:6+ TtlchlorDph~nol 

stTe " 
," 

'AMpLe!&) 
DATe 

'RisUlT TvPEr , , , 
','. 

" 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

" 

,: QPT~04·14 GPT-04·1& OPT·OS·07" 

GPT414G!'I P1 OPT416G1P; GPT61G1P1 
.. 

0~J25f99 02/25199 ,92/22189 

Primary , Primary Primary 
' , 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10U 10 U ,10 U 

10 U 10 U lOU 

,10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U lOU 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U lOU 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

' 10 U 10 U '10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 UJ 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 U 26 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 1C 

, , 

, ' 
".; 

OPT·05·07 Opt·06.08 'GPT~OI'i·09 .. ' 

OP1&101D1' GPne01P1 G,;a$G1~; 
02{22i99, 02122/99 ' 02/22199 ...... 

: 

, Duplicate 1 , Primary Primary 
" 

10 U 10 U 10 U 

10 U 10 U 10il 

10 U 10 U 10 U 

10 U 10 U 10,9 
10 U 10 U 10 U 

10 U 10 I,J ,10 U. ' 
10 U 10 U 10 U 

10 U 10 I,J" 1(1), 

10 U 10 U 10 U 

10 U 10 U, :10 fJ 

10 U 10 U 10 U 

lOU 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U lOU 

10 U 10 U 10 U 

10 U 10 U 10 U, .. 
'" 

10 U 10 U 10 U 

10 U 10 l,J 10 U 

10 U 10 U 10 U 

10 U 10 U lOU' 

10 UJ 10 UJ 10 UJ 

10 U 10 U 10 V 
10 U 10 U 10 U 

10 U 10 U 10 ii" 
10 U 10 U 10 U 

26 U 26 U 26 U 



....... 

" ...... 

2-Chloronaphthalene 

,2-Nitroa'riiline . 
Dlmethylphthalate 

.AQeh~p~thyr$r)e. ' 
2.6-Dinitrotoluene 

Acenaphthene 

2A·Olnltrophenol 

4-Nitrophenol 

. D.1,I;~n~9furan 
2,4-Dinitrotoluene 

'Oj~thyrp'hthallhEl 

4-Chlorophenyl-phenylether 

·FiLjorana 

4-Nitroaniline 

6.bit)itt~~~.m$thy.tp~imOI ' 
N-Nitrosodiphenylamine (1) 

.4·BrI)mQPhenyl~pheriviether 

Hexachlorobenzene 

'Pent~ilhioraphenol 
Phenanthrene 

,', ...... : ..... . 

sitE 
.':: '·.$AMPL! U~ 

. bAtE. 
. '. : RESULT 'tYPE 

SVOC RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

GPT~04·14· '. 

GPT4~~91P1 
·02120/99 

. primary": 

10 U 

25 U 

10 U 

10 U 

10 U 

25 U 

10 U 
... . ·'26 U' 

26 U 

10 U 

10 U 

10 U . 
10 U 

10 U 

26 UJ 

26 U . 

10 U 

10 UJ. 

10 U 

26 U 

10 U 

10 \) 
10 U 

.10 U 

10 U 

OU 

GPT-04·16 

GPr416G1~1 
'02/2&/99 

Primary'. 

10 U 

25 U 

10 U 

lOU 

10 U 

•· .. 26U 

10 U 

26 Ii 

25 U 

lOU 

10 U 

lOU 

10 U 

10. U 

26 UJ 

26U 

10 U 

10 U 

10 U 

26 U 

10 U 

10 U 

10 U 

10 U 

lOU 

10 U 

GPT~05·07 

OP1'6741P1 

02/22/99 

Prlinary 

10 U 
. 26 U 

10 U 

10 U 
10 U 

26 U 

10 U 

.26 U 

25 U 

10 U 
10 U 

10 U . 

10 U 

10 U 

26 U 

26 U 

10 U 

10 UJ 

10 U 

26 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ••• = Not analyzed 

GPT.05 •. 07 

.GPT&1G101 

02/22/99. 

Duplloata.1 

10 U 

26 U 
10 U 

10 U 

10 U 

21;1 U 

10 U 

26 U 

26 U 

10 U 
10 U 

10 U 

10 U 

10 U 

26 U 

26 U 

10 U 

10 UJ 

10 U 

26 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

OPT .0i;~08 . 
.. ~PT6$G1P1 

..02/22/99' 

. :" ·PrlmarY· 

10 U 

26 U 

10 U 

10 U' 

10 U 

"'26 U 

10 U 

at;' LI . 
25 U 

..... 1.0 I) 
10 U 

10 U 

10 U 

10 U 

26 U 

•· .. 26 U ..... 

10 U 

,0 UJ 

10 U 

26 U 

10 U 

10 U 

10 U 

10 U 

10 U 

... 10 U. 

Page: 2C 

OPT .06.09 . 
. OPT6~1;1 . 

02/22/99 .. · '. '. 

,Priin~ry' ,:',' 

10 U 

21:i.U 
10 U 

1() V.: 
10 U 

'26.:\,1.: .. 

10 U 

.. ,25.'\1' ,,' 

26 U 

10'U, .. 

10 U 

tou 
10 U 

10 U 

26 U 

2!5 u 
10 U 

10 UJ 

10 U 

26 tJ 
10 U 

10U 
10 U 

10 U 

10 U 



• 
1'/'::, " 

" : 
'" 

., 

SITE, " .. : ' , 

" ' " 

, CON$TitU&~t u , , tl,lnl" In utILI " 
' , 

IJAMPlEiO ' " 

.!" " " 
" : DAtE : ' 

::,< " 

.; >-' 
" IlESUL T: TYPE' 

,::u:" ' ,:' ' ',' ,u " 

" 

Butylbenzylphthelete 

8;3' ·Plehlorobenzidlne 
Benzo{alAnthracene 

"Chrv~Eina , u' ... 

bfs(2-ethylhexyIIPhthalate 

',DI.h.Qctylphthalat& 

Benzo{blfluoranthene 

, Benio(k)fluorE!nthEin6 
,.." ,. 

Benzo(alpyrene 

!ndano.( 1',2, 3'Qd)py~e,n~ ," 
" 

," 
" 

Dlbenzo(a,h)anthracene 

,f3eti:z()(g/h,i)pElrYlen~ 
, . 

, 

.. 

.. 
: 

, , 

: 
" 

::-, 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

GPT.04·14 GPT·04~16 GPT·06~07 

OPT414Q1P1 OPT416G1P1 ' QPTf$7G1Fi1 

02/26/99 ' ,02/25/99, 02/22199 ,. 

,Primary 'Prlma~v Primary 

10 U 10 U 10 UJ 

10 U 10 U 10 U 

10 U 10 U 10 U 

10"V 10V 10 U 

10 U 10 U 10 UJ 

,10 UJ 10 UJ 10 UJ 

10 U 10 U 10 U 

,10 U '0V 10 U 

10 V 10 U 10 U 

10 U 10 U 10 V 

10 V 10 U 10 V 

10 U 10 U 10 V 

. Gp,1;.OS.07 ' 

OP1610101 

02iu./99 

Dupll(lata 1 

10 UJ 

10 U 

10 U 

10 U 

10 UJ 

10 UJ 

10 U 

10U ': 

10 U 

lOU , ' 

10V 

10 V 

• 
Page: 3C 

,,' GPT..o6~08 ' " GPT~OIi·09'",u 
" 

GPT68G1P1, '. Gpf6~1P1 : .. , 

02122/99 ' 02/22199, : ',' .. 
" 

Pl1marv " Primary 
'" .,,' . 

" 

10 UJ 10 UJ 

10 U 10u 

10 U 10 U 

10 U <; to,t,I" " 
" 

, ' 

10 UJ 10 UJ 

10 UJ 10t,lJ 

10 V 10 V 

10 U lOU .. ' " 

10 U 10 v 
10 U 19 u " 

10 V 10 V 

10 V 'lotI 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit •.• = Not analyzed 

~~-~-~~,-------------------



'.':: 
. .. ". . ' . '. 

.. 
. :,' .. ' . ' . 

, ,,:' 

:;": 
: .... .. . . .... ' .. '. 

::qO~'T.tU~NT '. '(U~itj InjigJt.I.: 

.. •... 
.. ': 

Phenol 
Bl8(i;thl()r()ethyl)~ther 

2-Chlorophenol 

. ,~~()loNorobeni(,me 
1,4-Dichlorobenzene 

.1.,2·Dlohlorobenlltena 

2-Methylphenol 

~2~~·,~bxybI8(1-ehloroproPtlne"" . 

N-Nitrosodinpropylamine 

4"Methylj:)henol 

Hexachloroethane 

.' . 

Isophorone 

2-N,itropheMI 

2,4-Dimethylphenol 

biii(2 •. ehIOr()~thoxY)rnetharll" 
2,4-Dichlorophenol 

L~A~ Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

4;CtiIQro~~·Methylphi3nQI 

2-Methylnaphthalene 

Bdlene 

2,4,6-Trichlorophenol 

''c' .. 
.;·SlTE 

" 
:.:: &AMPLe It) . 

" DAte 
f(ESUL1i .TVP! 

'," . ,'" 

SVOC RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

' ", ... 

~PT~06;..10 .. . Gj)T·OS-11 . GPT·06-12 

.Grrr~10~1Pf GPT6·11~1P1 -<aPTa faG 1'P1 
. o2/2a/99 

.. 
02123199 02123/99 

Prlma(1· Prlm.ary Primary 

40 U 10 U 10 U 

40U' 10 U 10 U 

40 U 10 U 10 U 

40 l,J 10 U 10 U 

40 U 10 U 10 U 

.40U 10 U 10 U 

40 U 10 U 10 U 

40 U:· 10U, 10 U 

40 U 10 U 10 U 

. 40U 10 l.I 10 U 

40U 10 U 10 U 

40 U 10 LI 10 U 

40 U 10 U 10 U 

40U 10 U lOU 

40U 10 U 10 U 

40U 10 U 10 U 

40U 10 U 10 U 

40U 10 U 10 U 

40U 10 U 10 U 

40 U 10 U 10 U 

40 UJ 10 UJ 10 U 

40U 10 U 10 U 

40 U 10 U 10 U 

40 U 10 U 10 U 

40 U 10 U 10 U 

OOU. GU U 

< = Not detected at indicated reporting limit .-- = Not analyzed 

Page: 10 

.... 
,.,." .. 

GPT-05·13 OPT '()6~ 1,4. .. ' .: :QP~~07.·0l;·· .' : 

GPns.13G1P1 .. :. ','. '. GPl6.14G1P.1 '.: .. ' oPflt41·P(:.:· 
" ,." " 

02/23/9", 02/23/99 02/23/9S' . 
' .. ' 

"Prlmarv .' ... :" Primary Primary . ',,' . 
" ... ': .,' .. ' 

", 

10 U 10 U 10 U 

·10 U 10 U to U 
10 U 10 U 10 U 

10U 10 u 10.0 
10 U 10 U lOU 

10 U 10 U 10 ij', 
10 U 10 U 10 U 

10 U 10 U lOU: 
10 U 10 U 10 U 

10 U 10 V . 100 .. 

10 U 10 U 10 U 

10 U 10 U' 10 l.I' 
10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 UJ 10 U 10 UJ 

10 U 10 l.I 10 U 

10 U 10 U 10 U 

10 U 10 U 10.U 

10 U 10 U 10 U 

26 U 25 26 U 



• 
' . .. ,' . SI.TE 

. ¢~N.fm.l~NT $AMPLEIO (Uiilwl~. uflLI 
... . . 

, .. : .. ' 
.. DATE . ' 

'. " 

. RESULT TVPE 
::: ..... .' .. ,. '. .. .. .': . 

2·Chloronaphthalana 

2·Nltrosniiine· 

Dimethylphthalata 

.AQ~"aph~hVi~n~. " ". 
" -:.::-

2,6·Dlnitrotoluene 

S-Nftroaniline 

Acanaphthane 

2i4~.Oinltroph.nol . . " 

4·Nitrophanol 

Olbel'l~ofUra~ .. ,.,-., 

2,4·Dlnltrotoluene 

blefhylphthi,lIate 

4-Chlorophenyl-phenylether 

FILW$ntf·. 
, ..... 

4·Nitroaniline 

·~,6~DiliittO·2..metiiylph&nOJ 

N-Nitrosodiphenylamine (1) 

4·Bromaphenyl-phenylether 

Hexachlorobenzene 

·Pentall.hlorophenol 

Phenanthrene 

"P;nthracene 

Carbazole 

P!::n-Si.ltylphthalate 

Fluoranthene 

"Pvrena .. 

.. 

. . 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

.OPT·06·10 dP.T-06.11 , GPT~06~12 

OPT61(1G1P1 01>161101P1 . GPT$U>'G1P1 

0.2/2.3/99 02123199 02/23J99 

Primary Primary Prlmarv . " . 

40U 10 U 10 U 

,100 U 26 U 25 U·· 

40 U 10 U 10 U 

. 40'U 10U 10 I,J . 

40U 10 U 10 U 
. ,. 100U 26 U 26U 

40U 10 U 10 U 

100 U . aa u 26U 

100 U 25 U 25 U 

40U 10 U 10 U 

40 U 10 U 10 U 

40U 10 U " 10 U 

40U 10 U 10 U 

40 U 10 U 10 U 

100 U 26 U 26 U 

100 U 26 U 25 U 

40 U lOU 10 U 

40 UJ 10 UJ 10 U 

40U 10 U 10 U 

100 U 26 UJ 26 U 

40 U 10 U 10 U 

40U 10 U 10 U 

40U 10 U 10 U 

40U 10 U lOU 

40U 10 U 10 U 

40U 10 U 10 U 
Values represent total concentrations unless noted <: == Not detected at indicated reporting limit ... = Not analyzed 

• 
Page: 20 

GPT.05~13 " GPT-OS.1ll· G .. j'~C)1~01 .' 
' . 

Qj:lT513Q1P1 4P161401P1 .. ,PT1'G1j:t1'· ' .. 

02/23/99 02/23/99 .02'2~/99 . 

Primary . Primary 
" 
. Prlmarv 

'. ", 

10 U 10 U 10 U 

26 U 26 U 2GU 
.',.' .. ; .. 

10 U 10 U 10 U 

10U 1.0. U .10V, . 

10 U 10 U 10 U 

26 U 26U 21i1:V:' ' 

10 U 10 U 10 U 

26 U '" '2&U · .. 28U ... ". .' 
.. 

26 U 26 U 26 U 

10\,1 . , 

10U 10 tJ 
10U 10 U 10 U--

10U 10 U ;oU '. 
10 U 10 U 10 U 

lOU 10 U 10 U 
.26 U .26 U 26 U 

25 U 26 U 26 U 

10 U 10 U 10 U 

10 UJ 10 U 10VJ 

10 U 10 U 10 U 

26 U 26 U 26 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

lOU 10 U 10 U 

10 U lOU 10 U 

10 U 10 U 10 U 



. . 
.:: .' . 

'. . . "" . . '. . .... . . 
. '. ",,' . $IT&.:. : 

'. tUnlw.l.nUg/~1 . SAMP./,:£ if) 
DAtS 
RESULrTYPE 

Benzo(a)Anthracene 

.(;:hrY~~ne. 
bls(2-ethylhexyllPhthalate 

·OI.n·octYlphthalilte· 

Benzo(b)fluoranthene 

Benzo.(k)flllOral)then.fi 
' .... 

Benzo(a)pyrene 

,r1dElrJ0C.1:; 2, 3-GdlpyrilOs 

Olbsnzo(a,h)anthracene 

eenio(g,h,i)pEiryl~n& 

.': . 

." 

.. 

:':;'" 

SVOC RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

.. .. 

. GP.i.06~1 0 GPt.OIH1 . GPT·06·12 
.. 

'QPt$1~G1P1 .GPT611G1P.1 GPT612G1P1 . ' 
,oz/za/99 . .. 

o2j23/~9 ()2123/99 

Primary' Primary Primary 

40 UJ 10 U 10 U 

40 U 10 U 10 U 

40 U 10 U 10 U 

40.:U 10 U 10 U 

40 UJ 10 UJ 10 U 

40UJ '10 UJ 10 U 
40 U 10 U 10 U 
40 l) .. 10 U 10U 

40U 10 U 10 U 

40 U 10 U 10 UJ 

40 U 10 U 10 U 

.40 U' 10 U 10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

Page: 3D 

. . . : 
GPT·05~'3··· .' GPT·06-14 .. ·.:GPT.07.0V:. . . 
GPT$1301P1 GPt614G1P1 . CaP.T!.101P1 
02/23/99 O~/23/99 . 02123/~9" 

.'. 
Primary Primary. P;tmary. 

10 UJ 10 U 10 UJ 

10 U 10 U 10 U 
10 U 10 U 10 U 

10 U 10.U· lQU 

10 UJ 11 10 UJ 

10 UJ 10 U lOW. 
10 U 10 U 10 U 

10U 10 l): .. t6u ::, 

10 U 10 U 10 U 

10 U fO UJ .10 tJ .. 

10 U 10 U 10 U 

10iJ 10 U . 10U 

• 



• 
. '. " . :.::.:.: ..... : 

. ':. .' .. 
: ,', , 

, .. ' 
.:,"~~~.TIT~eNT (Unitt In \.tgll..' .. 

: . .. 
". , 

Phenol 
:bl$(2~chloroethyl)et net .. 

2-Chlorophenol 

::113.DiQhIQrQb~nien~ 
1 A-Dichlorobenzene 

·1,2~DiQhlo.roben%en(i ." 

2-Methylphenol 

2,2' -()xyble( 1-Chjoropropene) 

N-Nitrosodinpropylamine 

4-Methylphenol 

Hexachloroethane 

Nitro.lj~l'lt6lle 

Isophorone 

:.2~NitrbPhanal 
2,4-Dimethylphenol 

bj~(2.·~hIOtoetho~y) methane 

2,4-Dichlorophenol 

i .2.4-Triohlorqbem:ane 

Naphthalene 

A:,Chloro~nmne . . . . '. 

Hexachlorobutadiene 

. 4~(:hloro·S~MethYlpher'ioJ . 

2-Methylnaphthalene 

H~xaClhl.orooyclope.ii8dien6 
2,4,6-Trichlorophenol 

~,4. S.:.TrichiorophEinol 

. SITE. 

'i;j'MpUU~ 
: 

. DAre 
RiSULTTYPE 

: . 

.. . . . . 

: 

','" ' 

. .. 

• 
SVOC RESUL T5 

GROUNDWATER MONITORING PLAN 
PHASE 2 

OPT-os-oir .. 0.,T-08-05 . GPT~08·08 . . 
.. .' OPTGt;01P1 OPfi6~1f>1 OP1$$01P1' 

'0212.1199 02121/99 02/21/~9 .. 
Prlmiu.y:". Duplicate 1 Primary 

10 U 10 U 10 U 

·;OU 10 U . 10 U 

10 U 10 U 10 U 

'10 U 10 v . 10 U 

10 U 10 U 10 U 

10U 10 V 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

1Q U. 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 1'0 U 10 U 

10 U 10 U 10 U 

10 \,J 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 UJ 10 U 

10 U 10 U 10 \,J 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26U 26 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --. = Not analyzed 

• 
Page: 1E 

GPt·Oa.;o7 OP1"~8·08 GPT.OS·OD . 
.: . 

OP1'81(J1', GPrS8G1P1 OP'ht$$1P1 
., 

02121/99 .. 02/21/99 . Q2/21"'99 

. Primary Jilrlmarv Prfrniry . 
..;' 

10 U 10 U 10 U 

10 U 10 U 10 lr 
10 U 10 U lOU 

tou 10 U ""' 10",,: 

10 U 10 U 10 U 

10 U 10 U 10 U···· 

10 U 10 U 10 U 

H>U 10 U tOv. .. 
10 U 10 U 10 U 

10 U 10 U 10V: 

10 U 10 U 10 U 

10 U 10 U lOU 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10U 

10 U 10 U 10 U 

10 V 10 V 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 UJ 

10 U 10 U 10 iJ . 
10 U 10 U 10 U 

10 If 10 U lOU 

10 U 10 U 10 U 

26 U 25 U 26 U 



2·Chloronaphthalene 

4·Chlorophenyl-phenylether 

~1!.!iSterla .. 

4·Nitroeniline 

4!6.DirilttO~2'IT\&thylphtinol . 

N·Nitrosodiphenylamine (1) 

Hexechlorobenzene 

sITe· 
.. $.AM,,!.e IQ 
,.~,.n ... 

RES.lilT 'f.YPE! 

: " 

SVOC RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

..... 
OPT-08-06 

GPTG6G1P1 
.. .. 02121/99 . 

, PJlmary , 

10 U 

26 U 
10 U 

10.U 

10 U 

25 V 
10 U 

26 U ... 

26 U 

10. U 
10 U 

,10. U 

10 U 

10 U 

26 U 

26 U 

10 U 

10. U 

10 U 

26 U 

10 U 

10. U 
10. U 

10. U 

10. U 

10. UJ 

, OPT-OS-06 

~PT$5G101 

.02/21199 

.:DuPlioate ;. 

10. U 

26 U 

10. U 

·.leV .. 
10 U 

26 V 

10. V 

~6 U 

25 U 

10. U 

10 U 

. 10. U 

10. U 

10 V 

25 V 

26 U 

10. U 

10. UJ 

10. U 

26 U 

10. V 

10. U 

10. U 

. 10. U 

10. U 

10. U 

OP1:-08·08 

GPfGGG1P1, 
,,02/21/99 

Primary 

10 V 

250 

10. U 

lo.·V 
10 U 

26 U 
10. U 

28 U 

25 U 

10. l,I .. 

10. U 

,'OU 

10 U 

10. U . 

25 U 

25 U 

10. V 

10. u 
10 U 

26 U 

10. U 

10. U 

10 U 

10 U 

10. U 

10. U 
Values represent total concentrations unless noted '< '" Not deteoted at indicated reporting limit ... -= Not analyzed 

(lP1'-08.o7 

QPT8701P1 
02(.21/99 . 

Prlmarv 

10. U 

26 U 

10 U 

, .1o..u. 
10. U 

211 U 
10. U 

:26 ~ 

25 U 

1.0 U 
10. U 

10 U 

10 U 

10. U 

26 U 

26U 

10. U 

10. U 

10. U 

25 U 

10 U 

10. U 

10. U 

10. U 

10. U 

10. U 

CPT.OQ-08" 

'GPre~G lIi 1 . 
02/21/99 

Prlmarv 

Page: 2E 

.. GPT~08"09· .. '. 

. GP·h~~1P1.· 
021Z1/QS' 

Prim .• rv· .. ' 

10. U 
26 \J, 

10. U 

.1P.V 
10. U 

21fV' 

10. U 

10. U 
26 U 

10 U 

10..1.,1 . 

10. U 

2t? u .,' 
10 U 

'2& U . ,".: ;26 .(f.. . ' ... : 

26 U 

10. U 
10. U 

10 u' 
10. U 

'0 () 
25 U 

26, U, 

10 U 

10. U 

10. U 

26 U 

10 U 

10 U 

10 U 

10 U 

10. U 

1 U 

25 U 
.. ',: ;---.1.0V .• ,;. 

10 U 

10 tl 
10. U 

lOU 

25 U 

2SU 

10. U 

10.UJ 
10 U 

26 U 

10 U 

10 lJ 
10 U 

10. U 

2J 

J. 



• 
:.' 

.. 
SITE .. 

.: ¢9N~l1ru.t;N.r.· : ("'~ttG.ln uglttl ,' . 'AMPUHO' .. 
:DAT~ .. 

. . . . 

.,': ", , . ReSULT ,.yp~ 
.. 

Butylbanzvlphthalate 
3;3~ ~.pichforobaniidlnG . : 

Banzo(a)Anthracene 

C!ltv.,e~9 ' . 
. ' 

bls! 2-athylhexyl) Phthalate 

DI.n·CJc~vlphthalate . 

Benzo(b)fluoranthene 

:Elenzofklfll,loranthene " .. 

Banzo(a)pyrena 

:lildenol1.~2/3.()d)pyrena .. 
.. 

Dibanzo(8,h)anthr8cane 

::~ei;tofg/ti,l)P&iYI&n& . 

- .. ' 
.:. .. . 

' .. 

. . ... 
'. 

~ 

.. 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

. ' 
OPT·08-06 OPT~08·06 OPT-08-06 

. oPT85G1P1 'OPT850101 GPTe801P1 

02/21/99 02121199 02/21/99 

Primary Dliplloate 1 PrImary 

10 U 10 UJ 10 U 
10 U .10U 10 U 

10 U 10 U 10 U 

10 U . lOU 10 U 

10 U 10 UJ 16 

10 U 10 UJ 10U 

10 U 10 U 10 U 

·10 U 10 U 10 U 

10 U 10 U 10 U 

10 UJ .. .. 10 U 10 UJ 
10 U 10 U 10 U 

·10 U lOU .. 10 U 

Values represent total concentrations unlsss noted < = Not detected at indicated reporting limit -_. = Not analyzed 

• 
Page: 3E 

... 

OPT.08..o7 GPT-08!Oe ·.·GPT~08·09 

OPT8101P1 O'PTB$G1P1 G.PT8~1~1. 
02121/98 02/21/99 . 021~'/99 

Primary Primary Pf,tmary 

10 U 10 U 10 UJ 

10 U 10 U 10 tJ 
10 U 10 U 10 U 

10 U 10 U '10V 
10 U 10 U 10 UJ 

10 U ·10 U 
. . 

10VJ· 
10 U 10 U 10 U 

10U 
'.' 16 U tou.' ... 

10 U 10 U 10 U 

1aUJ 10 IJJ ... , 10U 

10 U 10 U 10U 

lei U 10 U tou 



" ...... . 
" 

··:t;oN,$.TitO&Nf .:: {Unlis (n"g/Lf.: . 

.,' .'. 

Phenol 

bhj(i.~ChroroethYJl&iher . 
2-Chlorophenol 

~·t>JcthiQr~bElniEln'e 
1 A-Dichlorobenzene 

1'f2~Di¢hrorobeliiene 

2-Methylphenol 

,,:, 

2(2:~o~ybla( 1. -Ch\oropropanel. 

N-NitroBodinpropylamine 

4·N.!ethylphenol " 

Hexachloroethane 

Nltrobenlan& 

Isophorone 

2~Nitropheh()1 . 

2A-Dimethylphenol 

Hexachlorobutadiene 

4 ... ¢hloro-3~.MlIthvlpheno' 
2-Methylnaphthalene 

Hex8~hI6rQov.clopent8diene 
2,4,6-Trichlorophenol 

SITE:" 

. $AMP.Llt in '. 
" . 

"DATE 

5VOC RESUL T5 
GROUNDWATER MONITORING PLAN 

PHASE 2 

GPT.08~10· 
GPT810G1P1' 

02111199' 

. Primary. 

10 U 
10 \:J 

10 U 

10 U 
10 U 

10 l.) 

10 U 
.. 10 U 

10 U 

10 U 
10 U 

. 10 U·· 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 
10 U 

10 U 

10 U 

10 l) 

10 U 

10 U 

10 U 

U 

'. OPT·08~11 

.': GPT811Q1P1 

" ··.··02125/99 

. Primary 

10 U 

10 \J 
10 U 

. 10·1,) 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 \J 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 I,) 

10 U 

10 U 

10 U 

U 

OPT.08·12 

GPT8UG1j:11 
02/22/99 

Primary 

10 U 

10 U 

10 U 

10 V 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 UJ 

10 U 

10 U 

10 U 

10 U 

26 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ... = Not analyzed 

OPT~08~13 

QPT81~Q1P1. 

. 02/22/99.' 

Prlmarv' 

10 U 

10.U 
10 U 

10 U. 
10 U 

10 U 

10 U 

HfU 
10 U 

10 U 
10 U 

10 U 

10 U 

lOU 

10 U 

10 U 

10 U 

10 l) 
10 U 

10'U 

10 U 

10 U 

10 U 

10 U 

10 U 

26 U 

. OPT ~08.:14 
GP1ii14G1'1 

. 02/22199" 

Primary 

10 U 
10 Li 
10 U 

'10 U' 

10 U 

·',0 U',' 

10 U 

10 U 

10 U 

10 U 
10 U 

10 iJ . 
10 U 

10.U 

10 U 

10 U 

10 U 

10 l,J 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

26 

Page: 1 F 



• 
': ' 

..... 
.... 

..' : 
:.::' ,,', . :: 

.. 

:CON_t(l;OENT . (Unlt..irnig/LI--' ,', 
.. 

'.' .. , .' . ~ 

" '.' .. 
'.' 

::.': 
.'. , '. 

2-Chloronaphthalene 

'2~Nrt;os"mn& 
Dimethylphthalate 

·~cElIl1l.ptithvfen~ 
2,6-Dlnitrotoluene 

3y Nrfroanilin$ 

Acenaphthene 

.2,4-0inltroj:)tllilhol '. . 

4-Nitrophenol 

'pib~m:o'l:Ir8n 
2,4-Dinltrotoluene 

DI~tJiyiphi:halate . 

4-Chlorophenyl-phenylether 

'Fluotene : 
.. 

4-Nitroaniline 

'4/6~Dlnltto~2~mathylphenol 

N-Nitrosodiphenylamine (1) 

·47arOmQPhenvl·ph~i:lvlether 

Hexachlorobenzene 

PElIlt~ohloropheriol . ' 

Phenanthrene 

Anthracene ' .. 

Carbazole 

PI~ri .. ~utYlphthallite :.: 
Fluoranthena 

.... . ".' .. 
Pyrelia '. .:. 

, . 

.. SITE 

,SAMPL,JD .. . . . 
D~tE· 

. RES.lIlT. TY~' .. .. 

. . 

" 

.: 

.. 

• 
SVOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

. . . . 
GPT~OB.1Q GPT.OB-1; G'T-08-12 

~PT810G1P1 GPT$1101P1 ,oPT81t01P1 . ... 
02121/99 02125/99 02,22/99 

... Prlmary Primary Primary 
.. 

10 U 10 U 10 U 

25 U 26 U 26 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

260 26 U 26 U 

10 U 10 U 10 U 

25 U .. 26 U ,211 U 

26 U 26 U 26 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

26 U 26 UJ 26 U 

26 U 26 U 26 U 

10 U 10 U 10 U 

10 U 10 u...r 10 UJ 

10 U 10 U 10 U 

26 U 26 U 26 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

1 (j U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit _.- = Not analyzed 

• 
Page: 2F 

. .. 
GPT.o8!13 OPT·08·14 

OP1$130:1P1 ~PT814G1p1 ' . 
02122/99, 02122/99' 

Prlmarv Primary . . .. 

10 U 10 U 

26 U 26 U 

10 U 10 U 

10U 100 .. 

10 U 10 U 

26 U 2SU 

10 U 10 U 

28 U 2&0 

26 U 26 U 

10 U 10 U .. . .. " 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

26 U 26 U 

26U 26 U 

10 U 10 U 

10 U ,0 U 

10 U 10 U 

26 U 26 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 



, , , ,SITE, 
, , '. 

"tU"Iu, h, 1l9ft.i .A""~"'~'D· :, ¢C:;;N$ritu'NT ", . 
,:; 

, , ,. '," ~Ar~. 
'. 

:. RESULT TVPE ' 

Butylbenzylphthalate 

3~~1 ~OlcbiorobEmzldln/J .. .' .. 

Benzo(a)Anthracene 

:¢hry.·E\t:i", ':: '. 

bls(2-ethylhexyI)Phthalate 

CI.n-octylphthalate 

Benzo(blfluoranthene 

Benzci(k)fluor8ritl1~r,e ' 

Benzo(a)pyrene 

L 2, 3~cdh:iyr.en9 

Dibenzo(a,h)anthracene 

aenzo(g~~,i)pElrYlene ". 

, .. 
.. 

SVOC RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

' .. . :' 
c;PT.OB-10 , OPT-08-11 OPT-,08·12 

OPT$1 ()G1P1, . .OPT81.1,G1P1 QPTa1t$1h 
(2121)99, " .02/25'99 ·02/d/9S· 

Pflmarv' Primary Prlmary' 

10 U 10 U 10 UJ 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 l). 10 U 10 I;J 

10 U 10 U 10 UJ 

: 10 U·· 10 UJ· 10 lJJ. ' 

10 U 10 U 10 U 

10 U 10 U 10 lJ 

10 U 10 U 10 U 

10 lJJ 
'.' 

10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

Page: 3F 

';.' 

OPT.08-13 ' GPT:.o8~14 

GPr$1~.G1P.1 ... GP.T814~~P1 
02(22;99,' 02/22/99 .. 

Primary Primary: .. · .. 

10 U 10 U 

10 U '10'U' 

10 U 10 U 

10. U ' ·10:U 
10 U 10 U 

1 () U ,'10 U·· ',:'.' 

10 U 10 U 

'10U 10'U' ,:::., : .. 

10 U 10 U 
10 OJ, :.: 1.0 UJ 

10 U 10 U 

10 U 10 U 

• 



• 
',' . . : .. 

'. 
.. .. . . ' 

:',' 
. . ' . 
.. 

. : :e.ON$TfTOENT (Unlw in \lg/Ll 

.. 
,,', 

: ...... 
.... 

Chloromethane 

:.B~om.on)ethane 

Vinyl chloride 

.Ct.i(or.oethime. 

Methylene chloride 

Acetone 

Carbon disulfide 

., (i .. Olchloroatbene 

1 .1-Dichloroethane 

.1 ! 2~o.ich.loi'.()ethe"~(totan : 

Chloroform 

'1 ;.2A:)lchlor09thane 

2-Butanone 

: 1.<.1 ;.; -Triohloroethane 

Carbon tetrachloride 

·~;.omodI6h1i>ri>rnethana 

1.2-Dichloropropane 

:cls~~;3.Dlchlpropropen~ 

Trichloroethene 
. ,', ... 
:OlbrolTiochloromethane 

1.1.2-Trichloroethane 

·aehi~na 

trans-l .3-Dichloropropene 

Brothofqrm . 

4-Methyl-2-pentanone 

2~HeX81'1Dne 

· . SITE · .:.,-

SAMpLE 10. 

. OATE .. · . 
. RESul i' TYPE 

, .. 

• 
voe RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

OPT.01-04 ' OPT·Oi-0S GPT·02-04 

GPT14Q1Pt CilPT16C)1P1 GPTt4G1P1 

02124/89 02/24/89 02/23/99 

:.Prlmary Primary PHma'ry 

10 U 10 U 10 U 

10 U 10 U 1qU 

10 U 10 U 10 U 

10 U 10U 10 U 

10 U 10 U 10 U 

16 ·21 14 

10 U 10 U 10 U 

'10'U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U. 
10 U 10 U 10 U 

10 U 10 U 10'U 

10 U 10 U 10 U 

10 U 10 U lOU 

10 U 10 U 10 U 

10 U 10 U lC)U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 lIJ 10 UJ 10 UJ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 1A 

GPT·03.06 GPT.Oa·06 GPt~03~Oj': . . 

C)PT36G1P1 GPT3G41p1 4P13191P1 
: 

02/24/99 02/24/99' . 02/24/99 .. · 

Primary Duplicate 1 . .': "rlniii;¥ .';i:::::::::£::" :i:: ::'..,:' .... .... ::';,: . 

10 U 10 U 10 U 

10 U 10 U 10~J' 

10 U 10 U 10 U 

10 U iOu. 10 t) 
: 

10 U 10 U 10 U 

10 U 10 U 16 

10 U 10 U 10 U 

10 (J 10 U ·10 t) : 

10 U 10 U 10 U 

10 U 10 U 10tJ. .. : 
.. . ... 

.:.,' ' . ".: .. " 

10 U 10 U 10 U 

10 iJ toU 
.. , ... ': . . . 

10 U : 
' .. 

10 U 10 U 10 U 

10 U 10 U '" 10U ,"', 

10 U 10 U 10 U 

10 U 10 U ,,10.ti. 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10U 10 U 10 U 

10 U 10 U 10 U 

10 UJ 10 UJ 10 UJ 

-.-



. " 

; .. : .', 

"SITE ',. ',', 

'. (U~it. In "crILl . " SAMPLl· to .. :' . :.' 

DAtE' , ,,' 
" , 

'" 

'. ~ESUl T :TYPE 
.'. ." 

Tetrachloroethene 

:i,1 ;2(:2-Tetrachloroethane '. 
Toluene 

gtli~r.9bimzElrw 
Ethylbenzene 

.S.tyrena •. ·. ," .. .:.' 

Xylenes (total) 
.",' 

" 

voe RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

~PT·91·04.,· GPT;;01·05, G.PT.02~04 

GP'h401P1 Opt1501P1 QPT24G1P1 
02/24199.', " 02/24i99 ·02/23199 ' 

Primary, Primary Primary 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 u 10 U .' 101,1 

10 U 10 U 10 U 

,lOU ,10 \,J 10U 

10 U 10 U 10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

Page: 2A 

.. 

. GPT·03·06 GPT·03~08 '. ' GPT.Oa~07'· 
OP1'3601P1 . oPT3eG1 I) 1 :QPT3:iQ1P1 : .. 

02124/99 'O2/24~99 
,'';' 

OZi24/99 . 
Primary DlJpllcat~: ,- . Pi~m8r.Y . 

10 U 10 U 10 U 

10 U 10 U lOU' 
10 U 10 U 10 U 

10 V 10 U .•• .iOY::· 
10 U 10 U 10 U 

10 U 10J). . 10. iJ 
10 U 10 U 10 U 



• 
.. 

J ' .. 

.:. 
;'::: .. , . ':.' ... ... 

;:. ~N"itlfOENt· 
"::: 

(Unite In.· ~g/l.' 
... 

: " ': ... 
... .. . .... . . .. 

. ,.'.' " 

Chloromethane 

Sromomethene 

Vinyl chloride 

·ChlC)roathGna •.. 

Methylene chloride 

Aoetone 

Carbon disulfide 

:1, 1·0lchloroatheriff . 

1,1-Dichloroethane 

::1 ~4+0Ic"loroetf'i&ne. (iotal) 
Chloroform 

::~·~2iDiOhrO';6ethane :: 

2·Butanone 

. ,..1;.1-Tilchloroet.hatle 

Carbon tetrachloride 

i3t,9MOdlchlbi"bmattiane 

1,2-Dichloropropane 

Qi!?-1 ,3.Diohloropro~eiw 

Trlchloroethene 

Olbiomochioromathane 

1,1,2-Trichloroethane 

·a~nzenl;l 

trans-1,3-Dichloropropene 

:~romoform ., 

4·Methyl-2-pentanone 

.2~Hexanon& . 

. .. 
SITH 

... 
sAMPLE 1.0. 

DATE 

. RESULT TYPE·· . 

.. 

• 
voe RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

GPT~04~09 GPT-04·09 .. GPT·04·10 

Q~4$G1P1 QPr4$G1p'. .OPT410G1P1 

.. 02J24/99 .02124199 .. 02/26199 

. Prlmlry .... D~pllqat •. ' Primary. 

10 U 10 U 10 U 

10 U .. lOU 10 U 

10 U 10 U 10 U 

10 U 10 IJ 10 U 

10 U 10 U 10 U 

6J lOU 10 U 

10 U 10 U 10 U 

··10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U ·10 U 

10 U 10 U 10 U 

10.U 10 lJ 10 U 

10 U 10 U 10 U 

10 U 10U 10 U 

10 U 10 U 10 U 

10 U lOU 10 U 

10 U 10 U 10 U 

10 I,J 10 U 10 l) 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 lJ 

10 U 10 U 10 U 

10 U 10 U lOU 

10 U 10 U 10 U 

10 UJ 10 UJ 10 UJ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: 18 

,,', 

G.P1-04-1.3: GPT.Q4.11· . GPT·04~12 

(JPT4~1tl1Pi GPr~1$.G1p1 . 4P1'4.120iP1 .. 

02(2&199 0~/26/99 . 02/24199·· .. 

Primary· Primary . Prfmary·. 

10 U 10 U 10 U 

10 U 10.U 10 .. V·. 
10 U 10 U 10 U 

10 U .. 10 U lO U .. 
10 U 10 U 10 U 

10 U 10 U 6J 

10 U 10 U 10 U 

10U 10 U lOU 

10 U 10 U 10 U 

10 U ·10 U 19\f 
10 U 10 U 10U 

10 U 10 U 10 tJ 

10 U 10 U 10 U 

10 U 10 U 10U 

10 U 10 U 10 U 

10 U 10 U lOU 

10 U 10 U 10 U 

10 l) lOU 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U lOU 

10 U 10 U 10 U 

10 UJ 10 UJ 10 UJ 



:,:,:p-oNirrrtvfiNT ,: ,(Urlltf, 10' "ifILl" 
...... 

,:: .: 

'.,",: .:: 

Tetrachloroethene 

1,~,1 ;'2~2-T etrachloroathana 

Toluene 

:¢hI9r9ben~im9, 
Ethylbenzene 

StY.,ren~'" ' 

Xylenes (total) 

.:,"',' ,,' 

, ...... " 

'.: 

SITE 

" $AMPLE)Q. 

"'DATI!! 
RESULT TYPE 

, ", 

voe RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

GPT-04-09' 

GP:r4e~1p1 ' 
, ,02/24/99 

Prlmarv 

10 U 

10 U 

10 U 

1() U' ' 
10 U 

10U 

10 U 

OPT-04-09 

GPT4901P1 

02/24/99 

Duplloata 1 

10 U 

10 U 
10 U 

10 U 

10 U 

10 U 

10 U 

GPT·04-10 

CilPT410Q11>1 

Q2/25/99 

Primary, 

10 U 

10 U 

10 U 

10 
10 U 

10U 

10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

Opr·04-11 

QPT41101P1 

02;26/99 

Prl".'ary 

10 U 

10 U 

10 U 

10 V 
10 U 

10,4 .' 
10 U 

OPT-04·12 

~I),T41?G,1P1 

,02/25/99 

Primary 

10 U 

10 U 

10 U 

10 u 
10 U 

10 U 

10 U 

Page: 28 

, ,GPT.04-1.~'. 
',CilPT4t$GtP.1 

'" 02/2.4/99 

Primary' 

10 U 

lOU 

10 U 

H)'V 
10 U 

'Jot;(,:: 
10 U 

• 



• 
: .... 

. .. . . ;' .~ ... 
" 

.. 
. . . . ... 

C:ON$Tlnj~Nr . (UnltlJ Iri'f~Jl,;1 .. 

.. 

Chloromethane 

Bromomethane 

Vinyl chloride 

ChjQrQ~,h8n$ .. .. 

Methylene chloride 

Acet«?ne 

Carbon disulfide 

1, f;Dlchloroathene:: . 
. .. 

1 ,1-Dichloroethane 

: 1; 2~Qichloroethlme. Hotal) 

Chloroform 

1 ,.2-DichIOrOethane ... 

2-Butanone 

1, f, 1-TriChloroethane 

Carbon tetrachloride 

'Bromodlchloromethane 

1,2-Dichloropropane 

·~i~.l, 3-Dichloropropene .. .. 

Trichloroethene 

·Oibrornochloromethane .. .... 

1,1,2-Trichloroethane 

8eimme ,', .... 

trans- " 3-Dichloropropene 

Elromofoi'm 

4-Methyl-2-pentenone 

"2-Hexanorie 

: < 

SITe: .......... . . 
.. $AMpU~11) 

DATE 
. . 

RE.SU~T T.YPE . 

. .. 

• 
VOC RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

GPT.04·14 GPT-04.16 . GPT-OS-07 

. GPT414~1Pi GPT41!;~1P' GPT!;'iG1Pl 

9212.6/99 . 02125/99' 02/22/99 

Primary Primary Primary 

33 U 10 U 10 U 

33 U 10 U 10 U 

66 10 U 10 U 

. ·33 \) 10 U . 10 I) 

33 U 10 U 10 U 

33 U 3J 10 u· 
33 U 10 U 10 U 

33 U 10 U 10 U 

33 U 10 U 10 U 

640 10 U 10 U 

33 U 10 U 10 U 

33 U lOU' 10 U 

33 U 10 U 10 U 

3SU. 10U 10 U 

33 U 10 U 10 U 

33 U 10 U 10 U 

33 U 10 U 10 U 

:331) .' 10 U 10 U 

22 J 10 U 10 U 

33U 10 U 10 U 

9J 10 U 10 U 

3S\) 10 U 10 I..i 
33 U 10 U 10 U 

33 U 1"0 U lOU 

33 U 10 U 10 U 

33·UJ· 10 UJ 10 U 

Values represent total concentrations unless noted < = Not detected et indicated reporting limit --- = Not analyzed 

• 
Page: 1C 

, ' .... 
GPT.OS-07 OPT·06.08 .' OPT .05-09 . 

GPT$1G'l1)1 4PT$$~1~1 . GP169G1P1 

02/22/99 02/22/99 .02/22/99 .. 
. :." 

Duplioate 1 Primary Primary . 

10 U 10 U 10 U 

10 U 10 U 10:U 

10 U 10 U 10 U 

10 U 1(). U ·lO\) 
10 U 10 U 3 JB 

10 U IS ,1. " ·1QI)·· 

10 U 10 U 10 U 

10 U 10 U '100'::'· 

10 U 10 U 10 U 

10 U fO U .·10·U.:=,:···· ... 

10 U 10 U 10 U 

10 U 10 U 10 11 
10 U 10 U 10 U 

10 U 10 U ·10.t.! : 

10 U lOU 10 U 

10 U 10 U ·fo:U-
10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 1.0 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 



. '.',' . :" 
,",' . , :';' 

.. ,' 

Tetrachloroethane 
1~'1 ;2i2.-TetrachI6toethane 
Toluene 

", ." 

, • "$IT& 

$AMpJ.EII) 
" .'.- , ,bATE 

,~ESULT,TYPE ' 

" 

, , 

VOC RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

" GPT·04-14 

OPT414~1P' 

02j2~/99 
,Primary 

33 U 

33 U 

33 U 
, .. ~3 U 

33 U 

,33 U 

33 U 

QPT·04·16 . 

QPT416G1Pl 

02/25/99 

f'rlmary 

10 U 

Hfu 
10 U 

1Q:1) 

10 U 

10 U 

10 U 

OPT·OS-07 

GP.T~7G1P1 

. '02/22/99 

Prlmarv 

10 U 
10 u 
10 U 

10 U 
10 U 

10 U 
10 U 

Values represent total concentrations unless noted < .. Not detected at indicated reporting limit -_. = Not analyzed 

GPT~05·07 . 

OP1'&7(11)1 

02/22/99 

, Duplloate1 

10 U 

'10 U' 

10 U 

'10 U 

10 U 

10U 

10 U 

GPT.QS,;08, 

GPTlUlG1P1 

02/22/99 

Primary' 

10 U 

10 U 

10 U 

'10,,1) , . 

10 U 

lOU' 

10 U 
"./,' " 

Page: 2C 

," . 

.' . " 

",,' GP.T •. ~5.09 
'~~r6"~p1' 

plimar., 
,,' : 

10 U 
iO·\) 

10 U 

lQ·tJ 
10 U 

,1C>V' 
10 U 

... ,' .. ... ..... .. 



• 

';" 

I:.. :.: ...... 

Chloromethene 
'~rl>mom&tharil:l:' .. 
Vinyl chloride 

ChJl)r96t:h8n(f:':~ 
Methylene chloride 
Aoetone ',' 

Carbon disulfide 

: 1,1·0IchloroatheI)G . 

1, '-Dichloroethane 
·.f,.a;DlchlorolJthene (total) 

Chloroform 

1 ~2~OIOhIOi'o&thline 

2-Butanone 
.• ,; 1,',· Ttlclilol'(sethane 

Carbon tetrachloride 

ljtomodlchlorotneth~ne 

1,2-Dichloropropane 

qie" ,S-DiohloropropeM 

Trichloroethene 

·QibromQchloromethane 

1,1,2-Trichloroethane 
~eniehe " .::. 
trans-1,3-Dichloropropene 

8romoforrn ' . 

4-Methyl-2-pentanone 

.' .: 

• SIT& .... 

SAMPU;ID 
. DATE 

• 
voe RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

GPT~06-10 

. GPT610G1P1 ... 

02/23/99 

Pilmarv 

10 U 

10 U 

10 U 

.. '. '10 lJ. 
10 U 
47 . 

10 U 

'·10 U 

'0 U 
10 U 
10 U 

10 U 

7J 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

.10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

GPT·OS·11 

GPT611~'Pl 

02123199 

Prlmarv 

10 U 

lOU 

10 U 

lOU 

10 U 

61· 
10 U 

10 U 

10 U 

10.U 

10 U 

lOU 

10 U 

lOU 

10 U 

lOU 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

lOU 

10 U 

10 U 

GPT·OS·12 

GPTG1~G1P1 

02/2Si99 

Primary 

10 U 
..10U 

10 U 

·.to U 

10 U 

33 
10 U 

10 U 

10 U 

10 U 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

GPT·05·13 

GI'''~13G1P1 

02(23/99 

Primary 

10 UJ 

10 UJ 

10 UJ 

10.VJ 
10 UJ 

27 J 
10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 l:JJ 

GPT-GS·14 . 

~PT614~1P1 

02/23/99 

Primary 

10 U 

10 U 

10 U 

,JO LJ 
10 U 

ElJ 
10 U 

10 U 

10 U 

fO lJ 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

• 
Page: 10 

G~T~07.of· .' 
GP'hiG1P1' .. 

02/2~/99 

Primary 

10 U 

10 U 
10 U 

jOfJ .. 
10 U 
4J:'::,:· . 

10 U 
'. 10 tJ 

10 U 

10U' 
10 U 

10 lJ 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 
10 U 

lOU 

10 U 

10 UJ 



.': 

: ¢(J~$TJrUE"'T. (iJnlw In uq/LI 

:::'.,: :' 

Tetrachloroethane 

1 t 1,2,.2· T,eth:lI::hIQroethane 

Toluene 

:phIQrob&ozeo$ , 
Ethvlbenzene 

Styrena 

Xvlanas (total) 

.. ';'" 

sr,rs 
.. $~,MPU;:I" 

DAte 
RIi£8UI"r T.YPE .• .'. 

' .. 

': :.", "," 

. :', 

voe RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

OPT-06·10 ,OPT-06·11 GPT·06·12. " 

•. , (ilPTG'tOG11J1 GPT611C'HP1 , GPT&1ao1P1 

02123/99 02/23/99, 02/23199 

,Primary Primary Primary 

10 U 10 U 10 U 

10 U lOU 10 U 

10 U 10 U 10 U 

10 U 10 lJ 10 U, 
10 U 10 U 10 U 

10 U 10 V 10 V 

10 U 10 U 10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ._- ""Not analyzed 

Page: 20 

OPT·05·13, GPT·06·14 . GPT~.07·01', 

'OPT~,a01p1 GPT1514(j11P1', ' OPT7101'1 
" 

' O~(23/99 02/23199 02/~3l9$ 
.', Primary Primary Primary 

10 UJ 10 U 10 U 

10 UJ 10 U 10 Ii 
10 UJ 10 U 10 U 

~O U~ ,lOU toV 
10 UJ 10 U 10 U 

lOu') 101.1 .. tOi) 

10 UJ 10 U 10 U 

" " 

• 



• 
" " 

" : 

" siTE 
: CONsflfUENT : .<Unltaln "giLl "AMPU$IO .. ', 

, : " 
bATE 

" ' 

" " RESULT TYPE 
: :',"'" " " 

Chloromethane 

S"omometha.tie' " 
',' 

Vinyl chloride 

',Cfilor~l)lh(!i')~ " 

" 

Methylene chloride 

AoetQne 
" 

" 
, ' 

Carbon disulfide 

,t-f·Olchloroethaiie 
',' 

1 ,1-0Ichloroethane 

::f.2·l')ichloroethene (total) 

Chloroform 

1 ~i.Di6hloroeth8n~ " 

2·Butanone 

1,1 , 1~ i'r'(ohlciroethi'il'l& , 

Carbon tetrachloride 

'Bromodlchlbrorne~hane, 
" 

,', 

1,2-0ichloropropane 

,01$+ 1 ~ a~Oichloropr()pene. 
" 

Trichloroethene 

O.ibr~riiocnloromethane 
1,1,2-Trichloroethane 

aen~~rie 

trans-' ,3-0ichloropropene 

~toi1lDform 

4-Methyl·2·pentanone 

2~Joi~)(anone 

• 
voe RESULTS 

GROUNDWATER MONITORING PLAN 
PHASE 2 

GPT·OS~06 OPT.OS-OS OPT-Oe-06 
' ' 

":GPT$~G1P1 ~PT86Q1'" : Gf;n$$1P1 
02/2.1/9!J ' 0212 i 19!J ,02/21199 

Prlmarv Duplioate 1 Primary 
" 

10 U 10 U 10 U 
, , 

10,U 10 lJ 10 U 

10 U 10 U 10 U 

10 U 10 t,r 10 U 

10 U 10 U 10 U 
" 

6J '7 J : a J 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U lOU, 101) 

10 U 10 U 10 U 

10 U lOU 10 U 

10 U 10 U 10 U 

10 U lOU 10 U 

10 U 10 U 10 U 

10 U' tOU 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 1(),iJ .10 U 

10 U 10 U 10 U 

10 U 10 I,J '10 U 

10 U 10 U 10 U 

10 U 10 U ' 10 U 

10 U 10 U 10 U 

'10 U 10,U 10 U 
Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

• 
Page: lE 

, " 

OPT-08·07 ,OPT-Oe·oe Gpt~08·09 ' 

GPT81G1Pl ' GPT88G1P1 GPf89tJ1P1 ", 

. ,,, .. 
02121/99 02/21/99 02/21199, ' 

" 

Primary Primary P"~ary 

10 U 10 U 10 U 

10 U 100 10 U 

10 U 10 U 10 U 

10 U ' 10 U' : HrV 
10 U 10 U 10 U 

oJ '< 10,1) 
..... , ":, '~;f: ,.,' 

10 U 10 U 10 U 

, lOU 10U' lOU 

10 U 10 U 10 U 

1~U 10 U" 10,\1 

10 U 10 U 10 U 

lOU 10 U 10 {) 
10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

lOU 10 U lOU 

10 U 10 U 10 U 

10 U 10 U 101) 

10 U 10 U 10 U 

10 U 10 U lOU 

10U 10 U 10 U 

10U 10 I) 10 U 
10 U 10 U 10 U 

10 U 10 U 10U 

10 U 10 U 10 U 

10 U 10U 10U 



,', 

:-
.. : --

-- ',' .... : .. 

OQN$t'TOENT '(lInlt$ In Ug/~' 
. : .... 

: ,',' 

, .. 
.; ... ',":, 

, .. 

Tetrachloroethene 

j; 1" 2(2.~ T' etrachtQ'i'Qetha he 

Toluene 

Ethylbenzene 

Styrene 

Xylenes Itotal) 

. ,', 

: ',' 

",' 

SITE 
' , 

$AM~lEID 

, DAtii 
::~ES:ULTTYP~ 

voe RESULTS 
GROUNDWATER MONITORING PLAN 

PHASE 2 

GPT-OS-06 ,GPT-OS-06 GPT·OS-OS 
: 

GPt~\)G1P1 : , "GPT$&G1D1 GPT8$G1P1 

02/21/99 02121(99 OZ/Z1/99 

Primary ' Dup!loate, 1 , Primary 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U ' 10 U 

10 U 10 U 10 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

Page: 2E 

GPT·OS·07 GPT-oe·o8 GPT~08-09 :: . 

' GPT81G1P; GPr88~,p1 GP1'tl$G1P1 
02/21/99 02/21199 oziZ1/99 

,:' Primary Primirv - Primary' 
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·1.0 'Introduction 

Environmental Data Services, Inc. (EDS) performed data validation and evaluation of chemical 
analytical data from environmental samples which consisted of groundwater samples. These 
samples were collected at NCBC Gulfport, Mississippi. The purpose of the data validation was to 
assess the reliability of the analy1ical data. 

The data validation was performed in accordance with the Naval Facilities Engineering Service 
Center (NFESC) document Navy Installation Restoration Laboratory Quality Assurance Guide, 
February 1996. Other guidance documents used are the USEP A Contract Laboratory Program 
National Functional Guidelines for Organic Data Review, February 1994, and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, February 1994. 
This report summarizes the results of the data quality assessment according to the precision,. 
accuracy, representativeness, completeness and comparability (P ARCC) parameters relative to the 
project specific Data Quality Objectives (DQOs). . 

The data consisted of NFESC Level D data packages for volatile organic compounds, semi volatile 
organic compounds, pesticidelPCB compounds, and chlorinated herbicide compounds. Quanterra, 
Inc. analyzed all of the samples in their North Canton, Ohio, laboratory. 

The data validation was performed to assess data quality. Data quality is dependent on field 
sampling procedures, analytical methods and instrumentation, and sample matrices. Field sampling 
procedures and laboratory analysis contain potential sources of uncertainty, error, or bias, which can 
affect the overall quality of the data. Sampling errors can occur from inadequate equipment 
decontamination, improper sample collection techniques, improper filtering, improper preservation, 
and homogenization or non-homogenization of samples. Data quality can also be affected by 
analj1ical factors such appropriate anal:y1ical method, proper equipment maintenance, quality 
instrumentation and software. 

Quality control samples are used to determine the effects of sampling procedures and evaluate 
laboratory contaminants, laboratory performance, and matrix effects. Quality control samples 
include trip blanks, equipment rinsate blanks, field source blanks, method blanks, laboratory control 
samples, surrogate spikes, matrix spike/matrix spike duplicate samples, laboratory duplicates. and 
field duplicates. . 

Before conducting the P ARCC evaluation, the data were validated according to the functional 
guidelines for organic and inorganic data (USEPA 1994). Samples not meeting functional guideline 
acceptance criteria were qualified with a data quality flag, as specified below. The qualifiers used 
for this project are as follows: 
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Organic Data Qualifiers 

U - The analyte was analyzed for, but was not detected above the reported sample quantitation 
limit. 

J - The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

N - The analysis indicates the presence of an analyte for which there is presumptive evidence to 
make a "tentative identification." 

NJ - The analysis indicates the presence of an analyte that has been "tentatively identified" and 
the associated numerical value represents its approximate concentration. 

UJ - The analyte was not detected above the reported sample quantitation limit. However, the 
reported quantitation limit is approximate and mayor may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample. 

R - The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control criteria. The presence or absence of the analyte cannot be 
verified. 

Following review and qualification of the data according to the functional guidelines, the data are 
then evaluated using P ARCC criteria. P ARCC criteria provide an evaluation of overall data 
usability. The following section defines the P ARCC criteria in general terms, followed by a 
specific evaluation for each analysis; volatile organic compounds, semivolatile organic compounds, 
pesticides/PCBs, and chlorinated herbicides. 

Precision 

Definition: Precision - Precision is a measure of mutual agreement among individual 
measurements of the same property, usually under prescribed similar conditions. Precision is best 
expressed in terms of the standard deviation around the mean. 

The Contract Laboratory Program (CLP) defines precision as the relative percent difference of 
matrix spike recoveries for two matrix spikes of the same sample (matrix spike and matrix spike 
duplicates recoveries, MSIMSD). Precision was assessed by comparing the results for field sample 
duplicates and laboratory sample duplicates to provide information on homogeneity of field 
sampling techniques, improper handling of samples, and on laboratory sample preparation and 
analysis. 

The relative percent difference (RPD) was calculated for the MS and MSD samples, ABB sample 
and associated field duplicate, and ABB sample and associated laboratory duplicate sample. 
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Precision was quantitatively measured as the difference of the two sample results divided by the • 
mean and multiplied by lOO in order to be reported as a percentage. The RPD was calculated by the 
reviewer for each of the duplicate samples and compared to the Data Quality Objectives (DQOs) 
for this project. Sample heterogeneity, improper sample collection or handling, inconsistent sample 
preparation, and improper instrument use can cause poor precision. An RPD above the numerical 
QC limit indicates imprecision which indicates that the actual concentrations may be higher or 
lower that the reported result. 

Accuracy 

Definition: Accuracy - Accuracy is the degree of conformity of a measurement (or an average of 
measurements of the same parameter), X; with an accepted reference or true value, T, usually 
expressed as the difference of the two values, X- T, or the difference as a percentage of the reference 
or true value lOO(X-T)/T, and sometimes expressed as a ratio, XIT. Accuracy is a measurement of 
the bias in a system. 

Accuracy is defined by the CLP as a percent recovery for a spiked sample for analyses. MSIMSD 
samples, surrogate recovery samples, and LCS samples are used to evaluate the data for accuracy. 
Recoveries outside of acceptable QC limits may be due to matrix interference, instrumentation, 
analyst error, or poor recovery of some of the target compounds. 

Accuracy was quantitatively measured as the concentration of the spiked analyte minus the 
concentration of the spiked compound in the original sample, divided by the true concentration of • 
the spiked analyte and multiplied by 100 in order to be reported as a percentage. 

Accuracy was evaluated based on the results of the matrix spike/matrix spike duplicate, laboratory 
control sample, and surrogate spike. The reviewer calculated the percent recovery value (%R) for 
each spiking compound and compared the results with the DQOs for this project. Spike recoveries 
outside the acceptable QC limits indicate a source of bias, where the reported results may be either 
higher or lower than reported. 

Representativeness 

Definition: Representativeness - Representativeness is the degree to which data accurately.and 
precisely represent the true value of a characteristic of a population, . parameter variations at a 
sampling point, a process condition, or an environmental condition intended to be characterized. 

Representativeness is evaluated using the QC blank sample results. QC blank samples are 
equipment rinsate blanks, field source blanks, trip blanks, laboratory method blanks for organic 
analyses and laboratory preparation blanks for inorganic analyses. The presence of target 
compounds in these QC blanks provide an estimate of bias to the samples due to either cross 
contamination in the field or laboratory. 
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Field QC results were used to evaluate representativeness. Positive detection of compounds in the 
'.field QC samples identify compounds that could have been introduced to the associated field 
samples during sample collection, transportation to the laboratory, or during analysis. 
Contamination should not be found in field QC samples. 

Qualifications were made to the data based on field blank contamination when the sample results 
were below ten (10) times the maximum amount detected in the blank for compounds that are 
common laboratory contaminants and five (5) times the maximum amount detected in the blank for 
compounds that are not common contaminants. Samples that were qualified as estimated due to 
blank contamination were flagged by the data reviewer with a "U." Compounds that were qualified 
due to blank contamination that were reported below the method detection limit were raised to the 
detection limit and the laboratory qualifier was replaced by the reviewer with a "U." 

Qualifications were made to the data based on blank contamination in the following order: 

. Laboratory method blank contamination; 

Followed by the highest concentration of contaminant found in any of the following: 

Field blank contamination; 
Trip blank contamination; 
Equipment blank contamination; 

Representativeness was also evaluated based on laboratory QC results. Laboratory method blanks 
were analyzed for the organic methods and preparation blanks were analyzed for inorganic 
compounds. Positive detection of compounds in the laboratory QC samples identify compounds 
that could have been introduced to the associated field samples during sample extraction or 
preparation or during analysis. Conta.'1lination should not be found in laboratory QC samples. The 
detection of target compounds in L.~e laboratory QC samples provides an estimate of bias to the 
associated samples due to cross contamination in the laboratory. 

Qualifications were made to the data based on laboratory blank contamination when the sample 
results were below ten (10) times the mnimurn amount detected in the blank for compounds that 
are common laboratory contaminants and five (5) times the maximum amount detected in the blank 
for compounds that are not common contaminants. Samples that were qUalified as estimated due to 
laboratory blank contamination were flagged by the data reviewer with a "U." Compounds that 
were qualified due to blank contamination that were reported below the method detection limit 
were raised to the detection limit and the laboratory qualifier was replaced by the reviewer with a 
"U .. " 
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Comp~rability 

Definition: Comparability - Comparability is the confidence with which one data set can be 
compared to another. Comparability may be assessed by comparing sampling methodology, 
analytical methodology, and measurement units of reported data. 

The comparability parameter assessment relies almost exclusively on the results of the data 
validation process. Each data reviewer assessed the comparability parameter by determining 
whether or not the data was acquired by using standard operating procedures for sampling, standard 
analytical methods for analysis and by reporting analytical results in standard units. 

Comparability also may be assessed by review of the analytical method practical quantitation limits. 
The DQOs for this project specify that the any compound detected between the detection limit and 
practical quantitation limit will be reported and qualified as estimated (J). 

Completeness 

Definition: Completeness - Completeness is a measure of the amount of valid data expressed as a 
percentage obtained from a measurement system compared to the amount that was expected to be 
obtained under normal conditions. 

Completeness is evaluated to determine if an acceptable level of data was obtained so that a project 

• 

can be completed with valid usable data. Valid usable values are data that are not rejected (R • 
qualifier) by comparison of the analytical procedures \vith Level C Data Validation Guidelines as 
specified by f\rESC. Completeness is quantitatively measured as the total number of analytes in 
each sample, equipment rinsate, field and trip blanks and duplicate samples, minus the total number 
of rejected analytes divided by the total number of analytes. The completeness criterion should be 
detined to be consistent \\lith the project DQOs. 
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2.0 Volatile Organic Compounds (VOC) 

A total of seven (7) VOC SDGs were analyzed for this project. The SDGs were as follows: 

HLG01, HLG02, HLG03, HLG04, HLG05, HLG06. and HLG07 

This section discusses the QC supporting documentation as defined by the P ARCC criteria and 
evaluated based on the project specific DQOs. 

2.1 Precision 

The relative percent difference (RPD) between MSIMSD samples and field duplicate samples is 
used to assess precision. 

MSIMSD Samples 

F or all SDGs, at least one MSIMSD sample was analyzed. The functional guidelines establish RPD 
QC criteria limits for MSIMSD samples as follows: 

1,1-Dichloroethene 
T richloroethene 
Benzene 
Toluene 
CrJorobenzene 

MSIMSD Criteria 

Water 
RID 
14 
14 
11 
13 
13 

SoiVSediment 
RID 
22 
24 
21 
21 
21 

The RPD values for the MSl:rvrSD analytical results for each SDG were acceptable. 

Fjeld Duplicate Samples 

Field duplicate sample results were non-detect for SDGs HLG02, HLG03, HLG04, and HLG05. 
The following tables summarize the field duplicate results in the remaining SDGs. No 
qualifications were made based on these results. 

SDGHI,GOI 
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R5015GIPI uO' R5015GIPlOUP uO' RPD • ND ND 

snGHIG06 

Com ound GPT85GIPI ug/L GPT85G 1 D I ug/L RPD 
Acetone 5 7 33 

Com ound GPT57GIPI ug/l.. GPT57G 10 1 uO'fl.. RPD 
None ND ND 

snG HI G01 

Com ound GPT36GIPI uO' GPT36GlDI ug/L RPD 
None ND ND 

Com ound GPT49GIPI ug,fl.. GPT49GIDI ug,fl.. RPD 
Acetone 6 IOU NC 

2.2 Accuracy 

The percent recovery results of MSIMSD samples and surrogate spikes are used to assess accuracy. 
Additionally. initial and continuing calibration results can be used to evaluate accuracy. Relative • 
response factors (RRFs), percent relative standard deviation (%RSD) and percent difference (%D) 
are the three parameters used to evaluate instrument calibration. 

\;fSlMsn Samples 

The functional guidelines establish % Recovery QC criteria limits for MSIMSD samples as follows: 

MSIMSD Criteria 

Water Soil/Sediment 
%R. .%H-

1,1-Dichloroethene 61-145 59-172 
T richloroethene 71-120 62-137 
Benzene 76-127 66-142 
Toluene 76-125 59-139 
Chlorobenzene 75-130 60-133 

The percent recovery (%R) values for all of the MSIMSD samples were acceptable. 
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Surrogate Spikes 

Three surrogate compounds are used for spiking the volatile organic samples. Surrogate spike 
recoveries for volatile organic analyses were compared to the QC acceptance criteria as specified in 
the functional guidelines. These criteria are summarized as follows: 

System Monitoring Compound Criteria 

Toluene-ds (TOL) 
Bromofluorobenzene (BFB) 
1,2-Dichloroethane-<i4 (DCE) 

Water 
.%R 
88-110 
86-115 
76-114 

Soil/Sediment 
.%R 
84-138 
59-113 
70-121 

All surrogate recovery results were acceptable with the exception of the following: 

SDGH!G06 

Samples GPT513G1P1 and GPT513G1P1RE exhibited low %R values for surrogate compound 
S2-bromofluorobenzene of 84% and 83%, respectively. All results for both samples have been 
qualified (J) for positive results and (UJ) for non-detects. 

SDGH! G07 

Sample QATB803-2 exhibited a high %R value for surrogate compound toluene-d8 of 113%, 
however, all results are non-detect and no qualifications were required. A second analysis failed 
due to instrument failure. 

Initial and Contjnllin~ Caiibration 

Inirial a..."1d continuing calibration results can be used to evaluate accuracy vvithin an SDG. Relative 
response factors (RRFs), percent relative standard deviation (%RSD) and percent difference (%D) 
are the three parameters used to evaluate instrument calibration. The RRF is a measure of relative 
response of an analyte compared to its internal standard. The %RSD is an expression of the 
linearity of instrument response and the %D is a comparison ot the continuing calibration 
instrument response with its initial calibration response. The RRF is the most critical of the three 
parameters. 

All initial calibration criteria were met, however, compounds in all seven SDGs were qualified due 
to continuing calibration problems and are summarized below . 
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SDG HT.G01 

The continuing calibration analyzed on 10/19/98 exhibited high %D values for acetone, 1,2-
dichloroethane, 2-butanone, 4-methyl-2-pentanone, and 2-hexanone of 38.2%, 25.7%,41.4%, 
35.4%, and 55.6%, respectively. All of the above compounds have been qualified (J) for positive 
results and (UJ) for non-detects in all samples except R5009G1Pl. 

The continuing calibration analyzed on 10/20/98 exhibited high %D values for chloromethane, 
chloroethane, 1,2-dichloroethane, and trans-l,3-dichloropropene of27.6%, 38.9%, 35.7%, and 
26.0%, respectively. All of the above compounds have been qualified (UJ) in associated sample 
R5009G IPl since all results are non-detect. 

SDOHTGO? 

The continuing calibration analyzed on 10/20/98 exhibited high %D values for chloromethane, 
chloroethane, 1,2-dichloroethane, and trans-1,3-dichloropropene of 27.6%, 38.9%, 35.7%, and 
26.0%, respectively. All of the above compounds have been qualified (UJ) in all samples since 
all results are non-detect. 

SDGID,G03 

The continuing calibration analyzed on 10/:22/98 exhibited a high %D value for acetone of 
30.7%. Acetone has been qualified (1) for positive results and (UJ) for non-detects in all 
samples. 

SDGHT 004 

The continuing calibration analyzed on 10/29/98 exhibited a high %D value for bromomethane 
of29.8%. Bromomethane has been qualified (UJ) in all samples except R4005GIPl, 
R4006GIPl. and R4011GIPI since all results are non-detect. 

The continuing calibration analyzed on 11105/98 exhibited high %D values for chloroethane, 
acetone, 2-butanone, and 2-hexanone of25.8%, 37.8%, 26.6%, and 28.4%, respectively. All four 
compounds have been qualified (UJ) in associated samples R4005GIP1, R4006GIP1,- and 
R4011GIPI since all results are non-detect. 

SDG HLGO" 

The continuing calibration analyzed on 11/05/98 exhibited high %D values for chloroethane, 
acetone, 2-butanone, and 2-hexanone of25.8%, 37.8%, 26.6%, and 28.4%. All four compounds 
have been qualified (J) for positive results and (UJ) for non-detects in all samples except 
HLDBLKl. 
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The continuing calibration analyzed on 11/9/98 exhibited high %D values for bromomethane, 
chloroethane, acetone, 2-butanone, 1,1,I-trichloroethane, and 2-hexanone of 25.4%, 26.1%, 
68.8%, 55.8%,26.8%, and 63.1 %, respectively. All of the above compounds have been qualified 
(UJ) in associated sample HLDBLKI since all results are non-detect. 

SDG HI G06 

The continuing calibrations analyzed on 2/26/99 and 2/27/99 exhibited acceptable %D and RRF 
values. No qualifications were required. 

The continuing calibration analyzed on 3/1/99 exhibited a high %D value for 2-hexanone of 
29.1 %. 2-Hexanone has been qualified (J) for positive results and (UJ) for non-detects in 
samples GPT59GIP1, GPT514GIP1, GPT513GIPlRE, GPT71GIPl, GPT24GIP1, and 
QATB802. 

SDG HI G07 

The continuing calibrations analyzed on 3/1/99 and 3/3/99 exhibited a high %D value for 2-
hexanone of 29.1 % and 29.4%, respectively. 2-Hexanone has been qualified (1) for positive 
results and (UJ) for non-detects in all samples. 

2.3 Representativeness 

Method blanks, equipment rinsate blanks, trip blanks, and field source blanks are used to evaluate 
representativeness. A sununary of the contaminants found in these blanks can be found below. The 
laboratory method blank was applied first to the samples, followed by the highest concentration of 
the equipment rinsate blank, trip blank and field source blank. 

Qualifications were made to the data based on blank contamination when the sample results were 
bdow ten (l0) times the maximum amount detected in the blank for compounds that are common 
laboratory contaminants and five (5) times the maximum amount detected in the blank for 
compounds that are not common contaminants. Samples that were qualified as undetected due to 
blank contamination were flagged by the data reviewer with a "U." Compounds that were qualified 
due to blank contamination that were reported below the method detection limit 'were raised to the 
detection limit and the laboratory qualifier was replaced by the reviewer with a "U." If a sample 
result exceeded 5X or lOX the amount in the blank, the result was not amended. 

The following summarizes the method blanks, equipment rinsate blanks, trip blanks, and field 
source blanks. 

Method Blanks 
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The method blanks for SDG HLG02 were free of contamination. For all other SDGs, the method • 
blank contamination and qualifications are summarized below. 

SDGHI,GOl 

Method blank VBLKI (10/19/98) exhibited methylene chloride contamination at 0.2 ugIL. 
Positive methylene chloride results have been qualified (U) in all samples except R009G 1 P 1. 

SDGHI.G03 

Method blank VBLKI (10/29/98) exhibited methylene chloride contamination at 1 ug/L. 
Methylene chloride has been qualified (U) in all samples. 

SDGHIG04 

Method blank VBLKI (10/29/98) exhibited methylene chloride contamination at 1 ug/L. 
Methylene chloride has been qualified (U) in all samples except R4005GIP1, R4006GIP1, and 
R4011GIPl. 

SDGHIGO"i 

Method blank VBLKI (11/09/98) exhibited methylene chloride contamination at 0.2 ug/L. 
Methylene chloride has been qualified (U) in associated sample HLDBLKI. 

SDG HI G06 

Method blank VBLK3 (3/1/99) exhibited methylene chloride contamination at 4 ug/L. 
Methylene chloride has been qualified (U) in associated sample GPT59GIPI. 

SDGHI,G07 

Method blank VBLK3 (3/1/99) exhibited methylene chloride contamination at 4 ugIL, however, 
all associated results are non-detect and no qualifications were required. 

Method blank VBLK4 (3/3/99) exhibited bromomethane contamination at 3 ug/L, however, all 
associated results are non-detect and no qualifications were required. 

EqJlipmentffiinsate Blanks 

Equipment rinsate blanks are used to evaluate contaminants that may have been introduced through 
the sampling equipment or laboratory handling of samples. Equipment/rinsate blank contamination 
and qualifications are summarized below. 
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SDGID,GO] 

Rinsate blank QARI300 exhibited acetone, chlorofonn, bromodichloromethane, bromofonn, and 
toluene contamination at 25 ugIL, 0.8 ugIL, 0.9 ugIL, 0.3 ug/L, and 0.9 ug/L, respectively. 
Toluene has been qualified (U) in associated sample R5001GIPI. All other associated results 
are non-detect and no further qualifications were required. 

Rinsate blank QARI301 in SDG HLG02 exhibited methylene chloride contamination at 0.4 ug/L, 
however, all associated results have already been qualified due to blank contamination. 
SDGHTGO? 

Rinsate blank QARI301 exhibited methylene chloride contamination at 0.4 ug/L, however, all 
associated results have already been qualified due to trip blank contamination and no further 
qualifications were required. 

SDGHT G03 

Rinsate blank QARI302 exhibited acetone and chlorofonn contamination at 14 ug/L and 1 ug/L, 
respectively, however, all associated results are non-detect and no qualifications were required. 

SDGHTG04 

Rinsate blank QARI302 exhibited acetone and chlorofonn contamination at 14 ug/L and 1 ug/L, 
respectively. however, all associated results are non-detect and no qualifications were required. 

SDGHT GO~ 

Rinsate biank. QAR.I303 exhibited chloroform and bromodichloromethane contamination at 1 
ug/L and 1 ug/L, respectively, however, all associated results are non-detect and no qualifications 
were required. 

SDGHTG06 

Rinsate blank QARI801 exhibited chloroform and bromodichloromethane contamination at 7 
ugIL and 2 ug/L, respectively, however, all associated results are non-detect and' no qualifications 
were required. 

SDGHT G07 

Rinsate blank QARI802 exhibited chloroform and bromodichloromethane contamination at 17 
ugIL and 3 ug/L, respectively, however, all associated results are non-detect and no qualifications 
were required. 
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Trip blanks are used to evaluate contaminants that may have been introduced through storage, 
shipping, or site conditions. Trip blank contamination and qualifications are summarized below. 

SDG HI GOl 

Trip blank TB301 in SDG HLG02 exhibited methylene chloride contamination at 4 ugIL. 
Sample R50096G 1 P 1 has been qualified (U). 

SDGHIGO? 

Trip blank TB301 exhibited methylene chloride contamination at 4 ugIL. Positive methylene 
chloride results have been qualified (U) in all samples. 

Trip blank TB300 (in HLG05) was free of contamination. No qualifications were required. 

SDGHIG01 

Trip blank QATB303 was free of contamination. No qualifications were required. 

SDGHI GG4 

Trip blank QA TB303 \-vas free of contamination. No qualifications were required. 

Trip blank QATB304 was free of contamination. No qualifications were required. 

Trip blank QATB305 (in SDG HLG05) exhibited methylene chloride contamination at 0.4 ug/L. 
Methylene chloride has been qualified (U) in associated samples R4005GIPl, R4006GIPl, and 

R4011GIPl. 

SDG HIGG5 

Trip blank QATB305 exhibited methylene chloride contamination at 0.4 ugIL. Methylene 
chloride has been qualified (U) in associated sample R4003GIPIDUP. 

Trip blank QA TB306 exhibited methylene chloride contamination at 0.4 ugIL, however, all 
associated results are non-detect and no qualifications were required. 

SDGHI G06 

Trip blank QATB801 was free of contamination. No qualifications were required. 
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SDGHT G07 

Trip blank QATB803 was free of contamination. No qualifications were required. 

Trip blank QATB803-2 was free of contamination. No qualifications were required. 

Fjeld Source Blanks 

Field source blanks are used to evaluate contaminants that may have been introduced through site 
conditions. Field source blanks are typically prepared in the field (on-site) as opposed to a trip 
blank, which is typically prepared at the laboratory and shipped with the cooler. Field blank 
contamination and qualifications are summarized below. 

SDGHT GOl 

Field blank QADI300 exhibited chloroform and bromodichloromethane contamination at 2 ug/L 
and 1 ug/L, respectively, however, all associated results are non-detect and no qualifications were 
required. 

SDG HI GOI 

Field blank QADI300 (in SDG HLG05) exhibited chloroform and bromodichloromethane 
contamination at 2 ug/L and 1 ug/L, respectively, however, all associated results are non-detect 
and no qualifications were required. 

Hold blank HLDBLKI exhibited methylene chloride and chloroform contamination at 0.9 ugfL 
and 0.4 ugIL, respectively, however, all associated results are non-detect or have already been 
qualified due to trip blank contamination and no further qualifications were required. 

SDGHTG0"3 

Field blank QADI301 exhibited acetone, chloroform, and bromodichloromethane contamination 
at 6 ug/L, 4 ugfL, and 2 ug/L, respectively, however, all associated results are non-detect and no 
qualifications were required. 

SDGHT,G04 

Field blank QADI301 exhibited acetone, chloroform, and bromodichloromethane contamination 
at 6 ug/L, 4 ugIL, and 2 ug/L, respectively, however, all associated results are non-detect and no 
qualifications were required. 
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Hold blank HLDBLK was free of contamination. No qualifications were required. 

snG HI 005 

Field blank QADI301 (in SDG HLG04) exhibited acetone, chloroform, and bromodichloro­
methane contamination at 6 ug/L, 4 ug/L, and 2 ug/L, respectively. Acetone has been qualified 
CU) in associated sample R4015GIPl. All other associated results are non-detect and no further 
qualifications were required. 

Hold blank HLDBLKI was free of contamination. No qualifications were required. 

SnGHI OG6 

Field blank QADI80 1 exhibited chloroform contamination at 5 ug/L, however, all associated 
results are non-detect and no qualifications were required. 

Hold blank HOLD BLANK was free of contamination. No qualifications were required. 

SnGHIGG? 

Field blank QADI801 (from SDG HLG06) exhibited chloroform contamination at 5 ug/L, 
however, all associated results are non-detect and no qualifications were required. 

Hold blank HOLD BLANK was free of contamination. No qualifications were required. 

2.4 Comparability 

The laboratory used standard analytical methods for all of the analyses. The method detection 
limits were below the contract required quantitation limits, therefore, the comparability was 
considered acceptable. 

2.5 Completeness 

There were 0 rejections of the data in the SDGs that were analyzed for volatile organic compounds. 
The percent of valid data for the volatile analysis is 100%. 
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3.0 Semivolatile Organic Compounds (SVOC) 

A total of seven (7) SVOC SDGs were analyzed for this project. The SDGs are as follows: 

HLGOl, HLG02, HLG03, HLG04, HLG05, HLG06, and HLG07 

TIris section discusses the QC supponing documentation as defmed by the P ARCC criteria and 
evaluated based on the project specific DQOs. 

3.1 Precision 

MSIMSD Samples 

The relative percent difference (RPD) between MSIMSD samples and field duplicate samples is 
used to assess precision. 

The functional guidelines establish RPD QC criteria limits for MSIMSD samples as follows: 

MS/MSD CRITERIA 

Water Soil/Sediment 
R.ED RED 

Phenol 42 35 
2-Chlorophenol 40 50 
1,4-Dichlorobenzene 28 27 
N -nitroso-di-n-propylamine 38 38 
1,2,4-T richloro benzene 28 '" -,) 

4-Chloro-3-methylphenol 42 
.,,, 
,):J 

Acenaphthene 31 19 
4-Nitrophenol 50 50 
2 -4-Dinitrotoluene 38 47 
Pentachlorophenol 50 47 
p)Tene 31 36 

MSIMSD samples were not analyzed for SDGs HGL03, HGL04, and HGL05. MSIMSD RPD 
results were acceptable for the remaining SDGs with the exception of SDG HLG02. MSIMSD 
RPD results and qualifications for SDG HLG02 are summarized below. 

SDGHIGO? 

MSIMSD sample R8010GIPl exhibited a high RPD value for pyrene of 50. Pyrene has been 
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qualif1ed (UJ) in sample R80 1 OG 1 P 1. 

Fjeld Dupljcate Samples 

Field duplicate sample results were non-detect for SDGs HLG02, HLG05, and HLG06. Field 
duplicate samples were not analyzed in SDGs HLG03 and HLG04. Field duplicate results in SDGs 
HLGOI and HLG07 are summarized below. No qualifications were made based on field duplicate 
results. 

SDG HI GOl 

R5001G I PI ug.'L R500 I G I P I DUP uo" RPD ., IOU NC 

RSOI5GIPl ug/L RS015GIPlOUP u!!i'L RPD 
ND ND 

SDG HI GO? 

Com ound GPT36GIPl u!!i'L GPT36G 10 1 ug/L RPD 
None ND ND 

GPT49G IPI ug/L GPT49GlO1 m~iL RPD 
:2 12 143 

3.2 Accuracy 

The percent recovery results of MSIMSD samples and surrogate spikes are used to assess accuracy. 
Additionally, initial and continuing calibration results can be used to evaluate accuracy. Relative 
response factors (RRFs), percent relative standard deviation (%RSD) and percent difference (%D) 
are the three parameters used to evaluate instrument calibration. 

MSIMSD Samples 

The functional guidelines establish % Recovery QC criteria limits for MSMSD samples as follows: 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
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%R 
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27-123 
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N -Nitroso-di-n-propylamine 41-116 41-126 
1,2,4-Trichlorobenzene 39-98 38-107 
4-Chloro-3-methylphenol 23-97 26-103 
Acenaphthene 46-118 31-137 
4-Nitrophenol 10-80 11-114 
2-4-Dinitrotoluene 24-96 28-89 
Pentachlorophenol 9-103 17-109 
Pyrene 26-127 35-142 

MSIMSD samples were not analyzed for SDGs HGL03, HGL04, and HGL05. MSIMSD %R 
results and qualifications for the remaining SDGs are summarized below. 

SDGHI,G01 

MSIMSD sample R500 1 G 1 P 1 exhibited a high MS %R value for 4-nitrophenol of 83%, 
however, this compound is non-detect in sample R5001GIPl and no qualifications were 
required. 

SDGHT GO? 

MSlMSD sample R8010GIPI exhibited a low MS %R value for p~Tene of 24%, a high MSD 
%R value for 4-nitrophenol of 84%, and a high RPD value for p),Tene of 50. Pyrene has been 
qualified (UJ) in sample R8010GIPl. 4-Nitrophenol is non-detect in this sample and no further 
qualifications were required. 

SDGHI,G06 

MS,'~ISD sample GPT85GIPl exhibited low MSfMSD %R values for pyrene of 22%/22% and a 
hi~h MS %R value for 4-nitrophenol of93%. Pyrene has been qualified (UJ) in sample 
GPT85GIPl. 4-Nitrophenol is non-detect in this sample and no further qualifications were 
r~quired. 

SDGHI G07 

MSIMSD sample GPT49GIPI exhibited high MSfMSD %R values for· 4-nitrophenol of 
85%/83%, however, 4-nitrophenol is non-detect in this sample and no qualifications were 
required. 

SlIrrogate Spikes 

Six surrogate compounds are used for spiking the semivolatile organic samples. Surrogate spike 
recoveries for semi volatile organic analyses were compared to the QC acceptance criteria as 
specified in the functional guidelines. These criteria are summarized as follows: 
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Surrogate Recovery Limits 

Water Soil 
%R. %R. 

NBZ (Nitrobenzene-d5) 35-114 23-120 
FBP (2-Fluorobiphenyl) 43-116 30-11S 
TPH (Terphenyl-dI4) 33-141 18-137 
PHL (Phenol-dS) 10-110 24-113 
2FP (2-Fluorophenol) 21-110 2S-121 
TBP (2,4,6-Tribromophenol) 10-123 19-122 

Surrogate recovery values for SDGs HLG02, HLG03, HLG06, and HLG07 were acceptable. 
Surrogate results and qualifications for SDGs HLGO 1, HLG04, and HLGOS are summarized below. 

SDGHTGOJ 

Sample QARI300 exhibited low %R values for surrogate compounds S4-phenol-d5 and S8-1,2-
dichlorobenzene-d4 of 8% and I %, respectively. All compounds have been qualified (1) for 
positive results and rejected (R) for non-detects in this sample. The sample was re-extracted 
(outside of holding times) and exhibited low %R values for surrogate compounds S2-2-
fluorobiphenyl and S4-phenol-d5 of 39% and 3%, respectively. All acid compounds have been 

• 

qualified (J) for positive results and rejected (R) for non-detects for sample QARI300RE. Due to • 
less rejected (R) data, the reanalysis sample results should be used for reporting purposes. 

SDGHTGOA. 

Sample QADI301 exhibited a low %R value for surrogate compound S4-phenol-dS of 9%. All 
acid compounds have been qualified (J) for positive results and rejected (R) for non-detects in 
this sample. The sample was reanalyzed (outside of holding times) and exhibited acceptable 
surrogate ~'oR values. Due to less rejected (R) data, the reanalysis sample results should be used 
for reporting purposes. 

SDG HI.G05 

Samples QARl303 and QARI304 exhibited low %R values for surrogate compound S4-phenol­
dS of7% and 3%, respectively. All acid compounds have been qualified (1) for positive results 
and rejected (R) for non-detects in these samples. The samples were reanalyzed (outside of 
holding times) and sample QARl304RE exhibited a low %R value for surrogate compound S4-
phenol-d5 of 10%, however, all results have already been qualified due to holding times. Due to 
less rejected (R) data, both reanalysis sample results should be used for reporting purposes. 

Initial and Continuing Calibration 
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Initial and continuing calibration results can be used to evaluate accuracy within an SDG. Relative 
response factors (RRFs), percent relative standard deviation (%RSD) and percent difference (%D) 
are the three parameters used to evaluate instrument calibration. The RRF is a measure of relative 
response of an analyte compared to its internal standard. The %RSD is an expression of the 
linearity of instrument response and the %D is a comparison of the continuing calibration 
instrument response with its initial calibration response. The RRF is the most critical of the three 
parameters. 

Initial calibration criteria have been met for all SDGs except ID..,G07. All SDGs were qualified due 
to continuing calibration problems and are summarized below. 

SDGHI GOl 

The continuing calibration analyzed on 11/5/98 exhibited a high %D value for 2-nitroaniline of 
26.0%. 2-Nitroaniline has been qualified (UJ) in associated samples R5001GIPl, 
R5001G IPIDUP, R5002GIPl, R5003GIPl, R5004G IP1, R5016GIPl, R5005G IP1, 
R5006G1Pl, R5007GIP1, R5015G1D1, R5010GIP1, R5011GIP1, and R5012GIPl since all 
results are non-detect. 

The continuing calibration analyzed on 11/6/98 exhibited high %D values for 
butylbenzylphthalate and di-n-octylphthalate of 26.6% and 27.8%, respectively. Both 
compounds have been qualified (lJ J) in associated samples R5008G 1 P 1, R5009G 1 PI, 
R5015GIP1, and QADI300 since all results are non-detect. Both compounds have already been 
rejected (R) in associated sample QARI300 due to low surrogate recoveries and no further 
qualifications were required. 

SDGHI G07 

The continuing calibration analyzed on 11/6/98 exhibited high %D values for 
butylbenzylphthalate and di-n-octylphthalate of26.6% and 27.8%, respectively. Both 
compounds have been qualified (UJ) in all samples except R8008GIPl since all results are non­
detect. 

The continuing calibration analyzed on 11/7/98 exhibited high %D values for 2~nitroaniline, 
pentachlorophenol, and di-n-octylphthalate of 33.1 %,33.9%, and 26.0%, respectively, however, 
all results for associated sample R8008G IPI have already been qualified due to holding times 
and no further qualifications were required. 

SDGHT.GO, 

The continuing calibration analyzed on 11/7/98 exhibited high %D values for 2-nitroaniline, 
pentachlorophenol, and di-n-octylphthalate of 33.1 %, 33.9%, and 26.0%, respectively. All of the 
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above. compounds have been qualified "UJ" in sample R50 14G 1 P 1 since all results are non-

~. • 
SDGHI,G04 

The continuing calibration analyzed on 11/8/98 exhibited a high %D value for 2,4-dinitrophenol 
of35.0%. 2,4-Dinitrophenol has been qualified (UJ) in all samples except QADI301 and 
QADI301RE since all results are non-detect. 

The continuing calibration analyzed on 11123/98 exhibited high %D values for 
butylbenzylphthalate, bis(2-ethylhexyl)phthalate, and di-n-octylphthalate of 34.4%,25.8%, and 
30.9%, respectively, however, all results for associated sample QADI301RE have already been 
qualified due to holding times and no further qualifications were required. 

SDGHI G05 

The continuing calibration analyzed on 11/23/98 exhibited high %D values for 
butylbenzylphthalate, bis(2-ethylhexyl)phthalate, and di-n-octylphthalate of 34.4%, 25.8%, and 
30.9%, respectively, however, all results for associated samples QARI303RE and QARI304RE 
have already been qualified due to holding times and no further qualifications were required. 

SDG HI G06 

The continuing calibration analyzed on 3/2/99 exhibited a high %D value for indeno(1,2,3- • 
cd)pJ'Tene of25.7%. Indeno(I,2,3-cd)pyrene has been qualified (1) for positive results and (UJ) 
for non-detects in samples GPT85GIP1, GPT86GIP1, GPT87GIPl, GPT88GIPl, 
GPT810GIP1, GPT814GIPl, QARI801, QADI801, GPT512GIPl, GPT514GIPl, and 
GPT813GIPl. 

The contmumg calibration analyzed on 3/4/99 exhibited high %D values for 
hexachlorobutadiene, 4-bromophenyl phenylether, butylbenzylphthalate, bis(2-
ethylhexyl)phthalate, and di-n-octylphthalate of 42.2%, 28.9%, 25.2%, 28.3%, and 26.2%, 
respectively. All of the above compounds have been qualified (J) for positive results and (UJ) 
for non-detects in samples GPT513GIP1, GPT71GIPl, GPT24GIP1, GPT89GIP1, 
GPT59GIP1, GPT85GIDl, GPT812GIP1, GPT57GIP1, GPT57GIDl: GPT510GIP1, 
GPT58GIPl, and GPT511GIPl. 

SDGHI G07 

The initial calibration analyzed on 3/10/99 exhibited high %RSD values for 
butylbenzylphthalate, bis(2-ethylhexyl)phthalate, and di-n-octylphthalate of 32.1 %, 37.0%, and 
43.9%, respectively. Bis(2-ethylhexyl)phthalate has been qualified (J) in associated samples 
GPT412GIPl and GPT49GIDl. All other associated results are non-detect and no further 
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qualifications were required . 

The continuing calibration analyzed on 3/4/99 exhibited high %D values for 
hexachlorobutadiene, 4-bromophenyl phenyl ether, butylbenzylphthalate, bis(2-
ethylhexyl)phthalate, and di-n-octylphthalate of 42.2%, 28.9%, 25.2%, 28.3%, and 26.2%, 
respectively. All of the above compounds have been qualified (J) for positive results and (UJ) 
for non-detects in sample GPTl5GIPl. 

The continuing calibration analyzed on 311 0/99 exhibited high %D values for 4-nitroaniline and 
di-n-octylphthalate of26.4% and 33.4%, respectively. Both compounds have been qualified (J) 
for positive results and (UJ) for non-detects in samples GPT36GIPl, GPT36GIDl, 
GPT37GIP1, GPTI4GIP1, GPT412GIP1, GPT413GIP1, GPT415GIP1, GPT49GIP1, and 
GPT49GIDl. 

The continuing calibration analyzed on 3/11/99 exhibited high %D values for 4-nitroaniline, 4-
bromophenyl phenyl ether, bis(2-ethylhexyl)phthalate, and di-n-octylphthalate of 27.4%, 26.9%, 
28.1 %, and 37.7%, respectively. All of the above compounds have been qualified (J) for positive 
results and (UJ) for non-detects in samples GPT410GIPl, GPT411GIPl, GPT414GIPl, 
GPT811GIPl, and QARI802. 

3.3 Representativeness 

Method blanks, equipment rinsate blanks, and field source blanks are used to evaluate 
representativeness. A summary of the conta.'11inants found in these blanks can be found below. 
Several compounds were detected in the various blanks. The laboratory method blank was applied 
first to the samples, followed by the highest concentration of the equipment rinsate blank and field 
source blank. 

Qualifications were made to L.'1e data based on blank contamination when the sample results were 
below ten (10) times the ma.ximum amount detected in the blank for compounds that are common 
laboratory contaminants and five (5) times the maximum amount detected in the blank for 
compounds that are not common contaminants. Samples that were qualified as undetected due to 
blank contamination were flagged by the data reviewer with a "u." Compounds that were qualified 
due to blank contamination that were reported below the method detection limit were raised to the 
detection limit and the laboratory qualifier was replaced by the reviewer with a "U." If a sample 
result exceeded 5X or lOX the amount in the blank, the result was not amended. 

The following summarizes the method blanks, equipment rinsate blanks, and field source blanks. 

Method Blanks 

Method blanks were analyzed with each SDG to identify contaminants that may have been 
introduced through analytical instrumentation or sample preparation. All method blanks in SDGs 
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HLG03, HLG04, HLG05, HLG06, and HLG07 were free of contamination. Method blank 
contamination and qualifications for SnGs HLGOI and HLG02 are summarized below. • 

SDGID,GOI 

Method blank SBLKI (10/14/98) exhibited phenol and 4-methylphenol contamination at 8 ugIL 
and 3 ugIL, respectively. Phenol has been qualified CU) in associated samples R5001 G IPIDUP, 
R5002GIPl, and R5006GIPl. All 4-methylphenol associated results are non-detect and no 
further qualifications were required. 

SDGID,GO? 

Method blank SBLK 1 (10/16/98) exhibited bis(2-ethylhexyl)phthalate contamination at 15 ugIL. 
Bis(2-ethylhexyl)phthalate has been qualified (U) in associated sample QARl301. 

EquipmentlRinsate Blanks 

Equipment rinsate blanks are used to evaluate contaminants that may have been introduced through 
the sampling equipment or laboratory handling of samples. Equipmentlrinsate blank contamination 
and qualifications are summarized below. 

SDGHTG04 

Rinsate blank QARI302 exhibitec dimethylphthalate contamination at 22 ug/L, however, this 
compound is non-detect in all associated samples and no qualifications were required. 

SDGHT,G06 

Rinsate blank QARI801 exhibited phenol contamination at 2 ug/L, however, all associated 
results are non-detect and no qualifications were required. 

Field Source Blanks 

Field source blanks are used to evaluate contaminants that may have been introduced through site 
conditions. Field source blanks are typically prepared in the field (on-site) as· opposed to a trip 
blank which is typically prepared at the laboratory and shipped with the cooler. Field blank 
contamination and qualifications are summarized below. 

SDG HI.G06 

Field blank QADI801 exhibited phenol and bis(2-ethylhexyl)phthalate contamination at 2 ugIL 
and 1 ugIL, respectively. Bis(2-ethylhexyl)phthalate has been qualified (U) in associated sample 
GPT812G IPI. Phenol is non-detect in all associated samples and no further qualifications were 
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required . 

SDG HI.G07 

Field blank QADI801 (from SDG HLG06) exhibited phenol and bis(2-ethylhexyl)phthalate 
contamination at 2 ugIL and 1 ug/L, respectively. Bis(2-ethylhexyl)phthalate has been qualified 
(lJ) in associated sample GPT14GIPl, GPT413G1P1, GPT414G1Pl, GPT49G1P1, and 
GPT811 G 1 P 1. Phenol is non-detect in all associated samples and no further qualifications were 
required. 

3.4 Comparability 

The laboratory used standard analytical methods for all of the analyses. The method detection 
limits were below the contract required quantitation limits, therefore, the comparability was 
considered acceptable. 

3.5 Completeness 

There were 14 rejections of the data in one rinsate QC sample. All other samples in the SDGs 
analyzed for SVOCs were valid. The percent of valid data for the Sy~C samples, excluding the 
QC sample, is 100% . 
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4.0 PesticidelPCB Compounds 

A total of seven (7) PesticidelPCB SDGs were analyzed for this project. The SDGs are as follows: 

HLGOl~ HLG02, ID.,G03, ID.,G04, ID.,G05, ID.,G06, and HLG07 

This section discusses the QC supporting docwnentation as defined by the P ARCC criteria and 
. evaluated based on the project specific DQOs. 

4.1 Precision 

MS[MSD Samples 

The relative percent difference (RPD) between MSfMSD samples is used to assess precision. The 
functional guidelines establishes RPD QC criteria limits for MSfMSD samples as follows: 

MSIMSD Criteria 

Water Soil 
RED RED 

gamma-BHe (Lindane) 15 50 
Heptachlor 20 .., 1 

,). 

Aldrin 22 43 
Dieldrin 18 38 
Endrin 21 45 
4,4'-DDT 27 50 

yfS/MSD samples \vere not al'lalyzed for SDGs HGL03, HGL04, and HGL05. MSlMSD RPD 
results were acceptable for the remaining SDGs '\IVith the exception of SOG HLG02. MSIlvISD 
RPD results and qualifications for SDG HLG02 are summarized below. 

SDGHIGG? 

MSIMSD sample R8010GIPl exhibited a high RPO value for gamma-BHC of 16, however, 
endrin is non-detect in sample R8010GIPl and qualifications are not required for high RPD 
values alone, therefore, no qualifications were required. 

Field Duplicate Samples 

Field duplicate sample results were non-detect for SDGs HLG02 and HLG05. Field duplicate 
samples were not analyzed in SDGs HLG03 and ID.,G04. Field duplicate results in SDGs HLGOl, 
HLG06 and HLG07 are summarized below. No qualifications were made based on field duplicate 
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results. 

SDG HI GOI 

R5001GIPI ua R5001GIP1OUP ua RPD 
0.10U 0.014 NC 

R5015GIPI ua'L R5015GIPIDUP ua RPD 
ND ND 

SDGHI G06 

Com ound GPT85GIPI uafL GPT85G1Ol u!!IL RPD 
Gamma-Chlordane 0.026 0.030 14 

Com ound GPT57G IPI u!VL GPT57G 10 1 u!!IL RPD 
None ND ND 

SDGIDG07 

Com ound GPT36GIPI u!VL GPT36G 101 U2,'L RPD 
Gamma-Chlordane 0.0081 0.0060 30 

Comoound ! GPT49GIPI u!VL 
I 

GPT49G1Ol u2,fL I RPD 
Aloha-BHC I 0.0017 0.050U NC 
Beta-BHC i 0.0060 0.050U NC 
Delta-BHC I 0.0049 0.0032 42 

Gamma-BHC i 0.0028 0.050U NC 
Heotachlor Eooxide I 0.011 0.0029 117 

Dieldrin I 0.0028 0.10U NC 
4.4'-DDt:. I 0.0042 I 0.10U I NC 

Endrin I 0.0030 0.10U I NC 
4.4'-DDD ! 0.0080 I 0.0040 I 67 I 

Gamma-Chlordane I 0.0030 0.050U NC 

4.2 Accuracy 

The percent recovery results ofMSIMSD samples and surrogate spikes are used to assess accuracy. 
MSIMSD recovery results are presented below. Accuracy for MSIMSD samples was assessed by 
calculating the percent recoveries of six spiking compounds: 

MSIMSD Samples 

The functional guidelines establishes % Recovery QC criteria limits for MSIMSD samples as 
follows: 
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gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4'-DDT 

MSIMSD Criteria 

Water 
%R 
56-123 
40-131 
40-120 
52-126 
56-121 
38-127 

Soil/Sediment 
%R 
46-127 
35-130 
34-132 
31-134 
42-139 
23-134 

MSfMSD samples were not analyzed for SDGs HGL03, HGL04, and HGL05. MSfMSD %R 
results and qualifications for the remaining SDGs are summarized below. 

snGmGO? 

MSfMSD sample R8010GIPl exhibited a high MS %R value for endrin of 130% and a high 
RPD value for gamma-BHC of 16, however, endrin is non-detect in sample R8010GIPl and 
qualifications are not required for high RPD values alone, therefore, no qualifications were 
required. 

SnGmH07 

• 

MSfMSD sample GPT49GIPI exhibited a low MSD %R value for 4,4'-DDT of 34%, however, • 
all results for this sample have already been qualified due to surrogate problems and no further 
qualifications were required. 

S!Jrro~ate Spikes 

Two surrogate compounds, TCX and DCB, are used for spiking the pesticidelPCB samples. 
Surrogate spike recoveries for pesticide/PCB analyses were compared to the QC acceptance criteria 
specified for each SDG. Surrogate recovery results were within QC advisory limits for TCX and 
DCB for SDG HLG03. All remaining SDGs exhibited surrogate problems and the results and 
qualifications are summarized below. 

snGm GOl 

Several samples exhibited low surrogate %R values and are summarized in the table below. All 
results for samples R5002GIP1, R5006GIPl, R5004GIP1, R5001GIP1, R5001GIPIDUP, 
R5015GIPl, R5008GIP1, R5012G1Pl, R50l1GIP1, and R50l5GIDI have been qualified (1) 
for positive results and (UJ) for non-detects. All positive results for sample QARI300 have been 
qualified (J). 
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Sample TCX1 TCX2 DCB1 DCB2 Oualifier 
R50'02GlP1 - - 22% 20% JIUJ 
R5006GIP1 - 14% 16% JIUJ 

OARl300 183% - - - J onlv 
R5004G1Pl - - 25% 25% JIUJ 
R5001GIPI - - 22% 22% JIUJ 

R5001G1PlDUP - I -- 20% 18% JIUJ 
R5015GIP1 - - 21% 15% JIUJ 
R5008GIP1 - -- 17% 17% JIUJ 
R5012GIPI - - 19% 20% JIUJ 
R5011GIP1 - - 26% 28% JIUJ 
R5015GlDl -- -- 22% 25% J/UJ 

SDGHI,GOI 

Several samples exhibited low surrogate %R values and are summarized in the table below. All 
results for samples R5013GIPl, R8009GIPl, and R8010GIPl have been qualified (UI) since all 
results are non-detect. All results for sample R8008G 1 P 1 have already been qualified due to 
holding times and no further qualifications were required. 

Samole TCXl TCX2 I DCBl I DCB2 Oualifier 
R5013G1Pl I - - I 19% I 19% JIUJ 
R8008GIPI -- -- I 12% I 13% JIUJ 
R8009GIP1 -- I - I 18% I 17% JIUJ 
R8010GIPI - - I 29% I 28% JIUJ 

SDGHT,G04 

Several samples exhibited low surrogate %R values and are summarized in the table below. All 
results for samples R8020G IPl, R4011GIPI, R4006GIPl, R4012GIPl, and R4009GIPl have 
been qualified (J) for positive results and (UJ) for non-detects. All results for sample R401 OG IPI 
have been qualified (1) for positive results and rejected (R) for non-detects. 

Sample TCX1 TCX2 DCBl DCB2 Oualifier 
R8020G1P1 -- - 25% 26% JIUJ 
R4011G1P1 - - 29% -- JIUJ. 
R4006GIPI -- -- 20% 22% JIUJ 
R4012GIPI -- -- 17% 18% JIUJ 
R4009GIPI - -- 21% I 21% JIUJ 
R4010GIPI 0% -- 20% 19% JIR 

SDGHI GOS 

Several samples exhibited low surrogate %R values and are summarized in the table below. All 
results for samples R4014GIPl, R4003GIPIDUP, and R4013GIPI have been qualified (UJ) 
since all results are non-detect. 
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Sample TCXI TCX2 DCBI DCB2 Qualifier 

R4014GIPI - - 28% 27% JIUJ 
R4003GIPlDUP - -- 21% 21% JIUJ 

R4013GIPI - -- 26% 27% JIUJ 

SDGID.G06 

Several samples exhibited low surrogate %R values and are summarized in the table below. All 
results for these samples have been qualified (J) for positive results and (UJ) for non-detects. 

Samole DCBI %R DCB2%R Qualifier 
GPT85GIPI ,~ 

_.J 29 JIUJ 
GPT85GIDI 14 22 JIUJ 
GPT86GIPI 14 15 JIUJ 
GPT87GIPI I 22 20 JIUJ 
GPT57GIDl 15 14 JIUJ 
GPT89GIPI 20 19 JIUJ 
GPT812GIPI 22 21 JIUJ 
GPT813GIPI 17 20 JIUJ 
GPT814GIPI 24 23 JIUJ 
GPT57GIPI 1 1 10 JIUJ 
GPT58GIPI 14 13 JIUJ 
GPT510G1Pl 17 19 JIUJ 
GPT514GIPI 14 13 I JIUJ 
GPT24GIPI 12 11 JIUJ 

SDGIDG07 

Several samples exhibited low surrogate %R values and are summarized in the table below. All 
results for these samples have been qualified (J) for positive results and (UJ) for non-detects. 

Samole i DCBI %R DCB2 %R Qualifier 
GPT49GIPI 'I 18 JIUJ 
GPT49GIDI 28 25 JIUJ 
GPT36GIDI 16 14 JIUJ 
GPT37GIPI 18 18 JIUJ 
GPT412GIPI 15 13 JIUJ 
GPT415GIPI 18 16 JIUJ 

Initial and Continning Calibration 

! 
I 
I 
! 

Initial and continuing calibration results can be used to evaluate accuracy within an SDG. Percent 
relative standard deviation (%RSD) and percent difference (%D) are the two parameters used to 
evaluate instrument calibration. The %RSD is an expression of the linearity ofinstrurnent response 
and the %D is a comparison of the continuing calibration instrument response with its initial 
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calibr~tion response . 

Initial calibration criteria have been met for SDGs HLG06 and HLG07. Continuing calibration 
criteria were met for all SDGs. Initial calibration problems and qualifications are summarized 
below. 

SDH HI GOl 

The initial calibrations analyzed on between 10/27/98-10/28/98 exhibited a high %RSD value for 
aldrin of 23.9% on the secondary column. Aldrin has been qualified (UJ) in all samples since all 
results are non-detect. 

SDHHIGO? 

The initial calibrations analyzed on between 10/27/98-11106/98 exhibited high %RSD values for 
alpha-BHC and delta-BHC of21.8% and 20.3%, respectively, on the primary column. Both 
compounds have been qualified (UJ) in all samples except R8008GIPl since all results are non­
detect. 

SDH HI G03 

The .initial calibration analyzed on 10127/98 exhibited a high %RSD value for aldrin of23.9% on 
the secondary column. Aldrin has been qualified (UJ) in sample R5014GIPI since this result is 
non-detect. 

SDHHI,G04 

The initial calibrations analyzed on between 10/27/98-11106/98 exhibited high %RSD values for 
alpha-BHC and delta-BHC of21.8% and 20.3%, respectively. on the primary column. Alpha­
BHe and delta-BHe have been qualified (UJ) in all samples since all results are non-detect. 

SDHHIn05 

The initial calibrations analyzed on between 10/27/98-11106/98 exhibited high %RSD values for 
alpha-BHC and delta-BHC of21.8% and 20.3%, respectively, on the primary column. Alpha­
BHe and delta-BHe have been qualified (UJ) in all samples since all results are non-detect. 

4.3 Representativeness 

Method blanks, equipment rinsate blanks, and field source blanks were used to evaluate 
representativeness for the pesticidelPCB analyses. A smnmary of the contaminants found in these 
blanks can be found below. The blanks were used to assess the sample data. 
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The following summarizes the method blanks, equipment rinsate blanks, and field source blanks. • 

Method Blanks 

Method blanks were analyzed with each SDG to identify contaminants that may have been 
introduced through analytical instrumentation or sample preparation. Method blanks in SDG 
HLG05 were free of contamination. Method blank contamination and qualifications for the 
remaining SDGs are summarized below. 

SDGHI,GOl 

Method blank PBLANKI (10/14/98) exhibited aroclor-1242 contamination at 0.50 ugIL, 
however, all associated results are non-detect and no qualifications were required. 

SDGHI,GO? 

Method blank PBLANKI (10116/98) exhibited heptachlor contamination at 0.0064 ugIL. 
Heptachlor has been qualified (U) in associated samples R5013GIP1, R5017GIPl, R8003GIP1, 
R8010GIDl, and R8010GIPl. 

Method blank PBLA:."\fK.2 (11/05/98) exhibited heptachlor contamination at 0.012 ugIL, however, 
the associated result is non-detect and no qualifications were required. 

SDGHIGm 

Method blank PBLKI (10/16198) exhibited heptachlor contamination at 0.0032 ugIL, however, 
heptachlor is non-detect in sample RSO 14G 1 P 1 and no qualifications were required. 

SDGIDG04 

Method blank PBLANK (10/27/98) exhibited heptachlor contamination at 0.016 ugIL. 
Heptachlor has been qualified (U) in associated samples QADI301 and QARI302. 

Method blank PBLANK2 (10/30/98) exhibited heptachlor contamination at 0.014 ugIL. 
Heptachlor has been qualified (U) in associated samples R4005GIPI, R4006GIPl, and 
R4011GIPL 

SDGHIG06 

Method blank PBLANKI (2/25/99) exhibited heptachlor contamination at 0.0065 ugIL. 
Heptachlor has been qualified (U) in samples GPT57GID1, GPT57GIPl, GPT58GIP1, 
GPT810GIPI, GPT812GIPI, GPT813GIPl, GPT814GIPI, GPT85GIPl, GPT85GIDl, 
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GPT8.6GPl, GPT87GIPl, GPT89GIPl, QADI801, and QARI801. 

Method blank PBLANK2 (2/26/99) exhibited heptachlor and alpha-chlordane contamination at 
0.0034 ugIL and 0.0028 ugIL, respectively. Heptachlor has been qualified (U) in samples 
GPT24G 1 P 1 and GPT51 OG 1 P 1. Alpha-chlordane is non-detect in all associated samples and no 
further qualifications were required. 

SDGHT G07 

Method blank PBLANKI (2/2799) exhibited heptachlor contamination at 0.0032 ug/L. 
Heptachlor has been qualified (U) in samples GPT415GIPl and QARI802. 

EqujpmentfR jnsate Blanks 

Equipment rinsate blanks are used to evaluate contaminants that may have been introduced through 
the sampling equipment or laboratory handling of samples. Equipmentirinsate blank contamination 
and qualifications are summarized below. 

SDGHT,G01 

Rinsate blank QARI300 exhibited heptachlor and 4,4 '-DDT contamination at 0.0043 ug/L and 
0.0077 ug/L, respectively, however, all associated results are non-detect or already qualified due 
to blank. contamination and no qualifications were required . 

Rinsate blank. QARI30 1 in SDG HLG02 was non-detect and no qualifications were required. 

SDGHTGO" 

Rinsate blank. QARl301 was free of contamination. No qualifications were required. 

SDG HI GO; 

Rinsate blank. QARI301 (in SDG HGL02) was free of contamination. No qualifications were 
required. 

SDGHT,G04 

Rinsate blank. QARI302 exhibited 4A'-DDT contamination at 0.018 ugIL, however, all 
associated results are non-detect and no qualifications were required. 

Rinsate blank. QARI303 (in SDG HLG05) was free of contamination. No qualifications were 
required . 

Environmental Data Services, Inc. 
June 1999 

32 PARCC Criteria Evaluation 
NCBC Gulfport - GW Monitoring Program 



SDGWG05 

Rinsate blank QARI303 was free of contamination. No qualifications were required. 

SDGW,G06 

Rinsate blank QARI801 exhibited endrin aldehyde contamination at 0.0090 ug/L, however, all 
associated results are non-detect and no qualifications were required. 

SDGW,GO? 

Rinsate blank QARI802 was free of contamination. No qualifications were required. 

Field Source Blanks 

Field source blanks are used to evaluate contaminants that may have been introduced through site 
conditions. Field source blanks are typically prepared in the field ( on-site) as opposed to a trip 
blank which is typically prepared at the laboratory and shipped with the cooler. Field blank 
contamination and qualifications are sununarized below. 

SDGWGOl 

• 

Field blaTt,:';: QADI300 ex.:.~.:.oited heptachlor contan:ination at 0.0088 ugIL. Heptachlor has been • 
qualified (U) in associated samples RSOOIGIPIDUP, RS005GIPl, RS008GIPl, R5010GIPI, 
R5012G IPl, and R5015GIDl. 

SDGW GO? 

Field blank QADI300 (in SDG HGLOl) exhibited heptachlor contamination at 0.0088 ug/L, 
however, all associated results are non-detect or have already been qualified due to blank 
contamination and no further qualifications were required. 

SDGWG01 

Field blank QADI300 (in SDG HGLOI) exhibited heptachlor contamination at 0.0088 ug/L, 
however, the sample in this data package was non-detect for heptachlor, therefore, no 
qualifications were required. 

SDGHI.G04 

Field blank QADI301 was free of contamination. No qualifications were required: 

SDGRI,GOS 
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Field blank QADI301 (in SDG HLG04) was free of contamination. No qualifications were 
required. 

SDGHTG06 

Field blank QADI801 exhibited endrin aldehyde and alpha-chlordane contamination at 0.0098 
ug/L and 0.011 ugfL, respectively. Alpha-chlordane has been qualified (U) in associated samples 
GPT86GlPl, GPT8l4GlPl, GPT85GIDl, GPT58GlPl, GPT8l0GlPl, and GPT8l3GlPl. 
Phenol is non-detect in all associated samples and no further qualifications were required. 

SDGHTG07 

Field blank QADI801 (from SDG HLG06) exhibited endrin aldehyde and alpha-chlordane 
contamination at 0.0098 ugfL and 0.011 uglL, respectively. Alpha-chlordane has been qualified 
(U) in associated samples GPT4l2GlPl and GPT4l5GlPl. Phenol is non-detect in all 
associated samples and no further qualifications were required. 

4.4 Comparability 

The laboratory used standard analytical methods for all of the analyses. The method detection 
limits were below the contract required quantitation limits, therefore, the comparability was 
considered acceptable. 

4.5 Completeness 

There were 27 rejections of the data in one sample. All other samples analyzed for pesticidelPCBs 
were valid. The percent of valid data for the samples, excluding the QC samples, is 99.9%. 
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5.0 . Chlorinated Herbicides 

A total of seven (7) PesticidelPCB SDGs were analyzed for this project. The SDGs are as follows: 

HLGOl, HLG02, HLG03, HLG04, HLG05, HLG06, and HLG07 

TIlis section discusses the QC supporting documentation as defmed by the P ARCC criteria and 
evaluated based on the project spe~ific DQOs. 

5.1 Precision 

MSIMSD Samples 

The relative percent difference (RPD) between MSIM:SD samples and field duplicate samples is 
used to assess precision. 

The functional guidelines establish RPD QC criteria limits for MSlMSD samples as follows: 

2,4-D 
Silvex 
2,4,5-T 

MSIMSD CRITERIA 

Water 
RID 
40 
40 
40 

Soil/Sediment 
RID 
40 
40 
40 

MSfMSD samples were not analyzed for SDGs HGL03, HGL04, and HGL05. MSIMSD RPD 
results were acceptable for the remaining SDGs with the exception of SDG HLG02. MSIMSD 
RPD results and qualifications for SDG HLG02 are summarized below. 

snG HI GO? 

MSIMSD sample R8010GIPl exhibited low MSD %R values for 2,4-D and' 2,4,5-TP of 21% 
and 24%, respectively, and high RPD values for both compounds of 63 and 61, respectively. 
However, all results for this sample have already been qualified due to surrogate problems and no 
further qualifications were required. 

Field DlIpHcate Samples 

Field duplicate sample results were non-detect for SDGs HLG01, HLG02, HLG05, HLG06, and 
HLG07. Field duplicate samples were not analyzed in SDGs HLG03 and HLG04. No 
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• 
quali~catians were made based on field duplicate results . 

5.2 Accuracy 

The percent recovery results ofMSIMSD samples and surrogate spikes are used to assess accuracy. 
Additionally, initial and continuing calibration results can be used to evaluate accuracy. Percent 
relative standard deviation (%RSD) and percent difference (%D) are the two parameters used to 
evaluate instrument calibration. 

MSIMSD Samples 

The functional guidelines establish % Recovery QC criteria limits for MSIMSD samples as follows: 

2,4-D 
Silvex 
2,4,5-T 

MSIMSD CRITERIA 

Water 
~ 
30-150 
30-150 
30-150 

Soil'Sediment 
~ 
30-150 
30-150 
30-150 

MSIMSD samples were not analyzed for SDGs HGL03, HGL04, and HGL05. MSIMSD %R 
• results and qualifications for the remaining SDGs are summarized below. 

• 

SDG RIGa? 

MSMSD sample R8010GIPI exh-ibited low MSD %R values for 2,4-D and 2,4,5-TP of 21% 
and 24%, respectively, and high RPD values for both compounds of 63 and 61, respectively. 
However, all results for this sample have already been qualified due to surrogate problems and no 
further qualifications were required. 

Surrogate Spikes 

One surrogate compound is used for spiking the chlorinated herbicide samples: Surrogate spike 
recoveries were compared to the QC acceptance criteria as specified in the functional guidelines. 
These criteria are summarized as follows: 

DCPA 
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. Surrogate recoveries were acceptable in SDGs HLG03, HLG04, HLG05, and HLG07. All • 
remaining SDGs exhibited surrogate problems and the results and qualifications are summarized 
below. 

SDGHI GOl 

Sample R5004GIPl exhibited a low %R value for surrogate compound DCPA of 12%. All 
results for this sample have been qualified (UJ) since all results are non-detect. Re-extracted 
sample R5004GIPlRE exhibited acceptable %R values, however, the all results for this sample 
have already been rejected due to holding times. The original analysis sample results should be 
used for reporting purposes. 

SDGHI,GO? 

Sample R8010GIPl exhibited a low %R value for surrogate compound DCPA of20%. All 
results for this sample have been qualified (UJ) since all results are non-detect. 

SDGHI G06 

Sample GPT88GIPl exhibited a low %R value for surrogate compound DCPA of 6.1%. All 
results are non-detect for this sample and have been rejected (R). The sample was reanalyzed 
and exhibited acceptable surrogate recoveries. The reanalyzed sample results should be used for 
reporting purposes. 

Initial and Continuing Calibration 

Initial and continuing calibration results can be used to evaluate accuracy within an SDG. 
Correlation coefficient curves and percent difference (%D) are the t\:\"o parameters used to evaluate 
instrument calibration. The correlation coefficient is an expression of the linearity of instrument 
response and the %D is a comparison of the continuing calibration instrument response with its 
initial calibration response. 

Initial and continuing calibration criteria have been met for all SDGs. No q~ifications were 
required. -

5.3 Representativeness 

Method blanks, equipment rinsate blanks, and field source blanks were used to evaluate 
representativeness for the pesticidelPCB analyses. A summary of the contaminants found in these 
blanks can be found below. The blanks were used to assess the sample data. 
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The f~llowing swnmarizes the method blanks, equipment rinsate blanks, and field source blanks . 
, 

Method Blanks 

Method blanks were analyzed with each SDG to identify contaminants that may have been 
introduced through analytical instrumentation or sample preparation. Method blanks in all SDGs 
were free of contamination. No qualifications were required. 

Eq.lIipment/Rinsate Blanks 

Equipment rinsate blanks are used to evaluate contaminants that may have been introduced through 
the sampling equipment or laboratory handling of samples. Equipmentirinsate blanks were free of 
contamination in all SDGs. No qualifications were required. 

Field Source Blanks 

Field source blanks are used to evaluate contaminants that may have been introduced through site 
conditions. Field source blanks are typically prepared in the field (on-site) as opposed to a trip 
blank which is typically prepared at the laboratory and shipped with the cooler. Field source blanks 
were free of contamination in all SDGs. No qualifications were required. 

5.4 Comparability 

The laboratory used standard analytical methods for all of the analyses. The method detection 
limits were below the contract required quantitation limits, therefore, the comparability was 
considered acceptable. 

5.5 Completeness 

There were 0 rejections of the data. All samples analyzed for chlorinated herbicides were valid. 
The percent of valid data for the samples is 100% . 
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SDG Number Precision 

HLGOI Acceptable 
w/aualification 

HLG02 Acceptable 
w/o ualification 

HLG03 Acceptable 
w/aualification 

HLG04 Acceptable 
w/aualification 

HLG05 Acceptable 
w/aualification 

HLG06 Acceptable 
w/aualification 

HLG07 Acceptable 
w/aualification 
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Accuracy 

Acceptable 
w/oualification 

Acceptable 
w/oualification 

Acceptable 
wiQualification 

Acceptable 
w/aualification 

Acceptable 
wl!:lual -

Acceptable 
w/aualificatio 

Acceptable 
w/aualification 

Representativeness Completeness Comparability 

39 

Acceptable Acceptable Acceptable 
w/aualification 

Acceptable Acceptable Acceptable 
w/aualification 

Acceptable Acceptable Acceptable 
w/aualification 

Acceptable Acceptable Acceptable 
w/aualification 

Acceptable Acceptable Acceptable 
ion 

Acceptable Acceptable Acceptable 
wlaualification 

Acceptable Acceptable Acceptable 
w/aualification 
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