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1 .O INTRODUCTION 

This first annual groundwater monitoring report (GMR) for the Goss Cove Landfill at the Naval Submarine 

Base New London (NSB-NLON) in Groton, Connecticut, was prepared for the U.S. Department of the 

Navy (Navy) by Tetra Tech NUS, Inc. (TtNUS) under the Comprehensive Long-Term Environmental 

Action Navy (CLEAN), Contract Number N62467-94-D-0888, Contract Task Order (CTO) 0816. All field 

activities were performed in accordance with the Groundwater Monitoring Plan (GMP) for the Goss Cove 

Landfill (TtNUS, 2001). 

1.1 PURPOSE 

The purpose of this GMR is to present the results of the fourth round of long-term groundwater samples 

and to evaluate the results of the first year of analytical data collected from monitoring wells located in the 

vicinity of the Goss Cove Landfill. Four rounds of samples were collected from monitoring wells during 

the first year of sampling. Sampling was performed in January, March, September, and December 2002. 

Eleven monitoring wells were sampled during each round and each sample was analyzed for Target 

Compound List (TCL) organic% Target Analyte List (TAL) metals (total and dissolved), water chemistry 

parameters (nitrate, sulfate, and hardness), and field tested for iron. Chemical analyses were selected 

based on an evaluation of site history and previous analytical results. Sampling and sample analysis was 

performed in accordance with the GMP prepared for the Goss Cove Landfill (TtNUS, 2001). 

1.2 SCOPE AND OBJECTIVES 

A Record of Decision (ROD) (TtNUS, 1999b) was signed for the soil and sediment Operable Units (OUs) 

at the Goss Cove Landfill site. Based on the ROD, a remedial action (RA) was required for the soil OU 

and no further action was required for the sediment OU. The selected remedy for the soil and waste/fill 

material within the Goss Cove Landfill consisted of containment using an engineered control cap, 

institutional controls, groundwater monitoring, operation and maintenance (O&M), and five-year reviews. 

The remedy also included the replacement of a storm sewer system that serves the southern portion of 

NSB-NLON and the Goss Cove Landfill parking lot and surrounding area with a 4-foot by lo-foot 

reinforced concrete box culvert. Groundwater monitoring is being conducted as part of the remedy to 

evaluate the effectiveness of the remedial action, i.e., to assess whether contamination is migrating from 

the landfill to downgradient locations. 

The objective of this GMR is to present the results of the fourth round of long-term groundwater 

monitoring at the Goss Cove Landfill site (December 2002 sampling event). In addition, this GMR 

evaluates the groundwater analytical trends for the first year of groundwater sampling (Rounds 1 through 
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4). Trend evaluation compares the monitoring results from the upgradient wells to results from 

downgradient wells, and shows the impacts, if any, of the site on groundwater quality. All of the wells 

were screened to monitor groundwater in fill, alluvium, or bedrock. 

REPORT ORGANIZATION 

This report consists of five sections. Section 1 .O provides a brief introduction and describes the scope, 

objectives, and purpose of the report. Section 2.0 summarizes Goss Cove Landfill characteristics, 

including, physical conditions and previous investigations. Section 3.0 provides the methodologies used 

to perform the field activities. Section 4.0 presents the findings of the groundwater monitoring evaluation. 

Section 5.0 provides conclusions for the first annual monitoring period and recommendations for future 

monitoring. Appendices A through K contain field forms and data evaluation information for the report. 
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2.0 SITE BACKGROUND AND SElTlNG 

This section provides background information and a physical description of the Goss Cove Landfill. 

Section 2.1 provides a brief site description and history. Previous investigations are described in Section 

2.2. 

2.1 SITE DESCRIPTION 

2.1 .l Phvsical Characteristics and Historical Use 

NSB-NLON is located in southeastern Connecticut in the towns of Ledyard and Groton. Figure 2-l 

depicts the location of the facility. NSB-NLON encompasses approximately 687 acres on the east bank 

of the Thames River, approximately 6 miles north of Long Island Sound. The base is bounded to the east 

by Connecticut Route 12, to the south by Crystal Lake Road, and to the west by the Thames River. The 

northern border is a low ridge that trends approximately east-southeast from the Thames River to Baldwin 

Hill. 

The Goss Cove Landfill (site is located in the southwestern corner of NSB-NLON, adjacent to the Thames 

River. It is west of Shark Boulevard and the intersection of Crystal Lake Road and Military Highway, east 

of the Thames River and north of Goss Cove. The location of Goss Cove Landfill is shown on Figure 2-2 

along with the other Installation Restoration (IR) Program sites at NSB-NLON. Figure 2-3 displays the 

general site layout. The Nautilus Museum and a paved parking lot are constructed directly over the site 

of the former landfill. The Nautilus Museum is a submarine museum operated by the U.S. Navy and is 

open to the public. 

Land use adjacent to the base is residential and commercial. Residential development along Military 

Highway, Sleepy Hollow, Long Cove Road and Pinelock Drive borders the site to the north and extends 

north into the Gales Ferry section of Ledyard. Property along Route 12 to the east of the base is open 

and wooded land containing widely-spaced private homes. Development is mixed commercial and 

residential farther south on Route 12. Private residences, an automobile service station, and a dry cleaner 

are located along the south side of Crystal Lake Road. 

The Initial Assessment Study (IAS) report (NEESA, 1983) indicated that a landfill was operated at this site 

from 1946 through 1957. Incinerator ash and inert rubble were disposed at the site, in what was then the 

northern portion of Goss Cove. It is not known if any other materials were disposed in the former landfill. 

It has been reported that several large compressed gas cylinders were uncovered during the excavation 
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of a utility trench in the parking area north of the Nautilus Museum building. One of the cylinders was 

leaking propane, one was filled with ammonia, and the others were empty. 

In a 1934, aerial photograph, the limits of Goss Cove appeared to be open water with no evidence of fill. 

Railroad tracks are shown at their present position between the cove and the Thames River. In 1951 

aerial photographs, the fill extended south to approximately the location of an access driveway to the 

museum. The 1965 aerial photographs show the landfill extending to the present limit of encroachment 

on Goss Cove. Aerial photographs from 1965, 1970, 1975, and 1980 show cars parked on the landfill 

surface. In 1986 photographs, the Nautilus Museum is present on the southern limits of the landfill and a 

paved parking area extends over the remaining limit of the landfill to the north. Construction of the 

Nautilus Museum was completed in 1985. Construction of an addition to the Nautilus Museum was 

initiated in 1999 and completed in the summer of 2000. 

The boring logs generated during the construction of the Nautilus Museum indicated the presence of fill 

material consisting of cinders, metal, brick, glass, and sand and gravel to a depth of 15 feet. Beneath the 

fill is a layer of organic silt approximately 10 to 15 feet thick. This material is presumably the sediment 

bottom of the former cove. The silt is underlain by fine sand to depths ranging from 25 to 100 feet below 

the surface. The thickness of overburden increases from east to west, toward the river. 

2.1.2 Topoqraphv and Surface Features 

An exposed bedrock high is located along the northeast edge of the landfill. In the most northern portion 

of the landfill, the ground surface has an approximate slope along the bedrock ridge of approximately 

50 percent. The slope of the hill is steeper in the central part of the landfill. The ground surface across 

the remainder of the site slopes mildly toward the Thames River. 

The Nautilus Museum and a paved parking lot are constructed directly over the former landfill. Railroad 

tracks are located between the site and the Thames River. Remaining portions of the site are grass- 

covered. Construction of an addition (1999-2000) on the eastern side of the Nautilus Museum has 

reduced the portions of grass-covered area. 

2.1.3 Surface Water Features 

The Goss Cove Landfill is located along the eastern bank of the Thames River. Goss Cove borders the 

site to the south. Historically, several storm sewer systems transected the site, running east-west, and 

discharged to the Thames River. All drainage from the site flows west and southwest to the Thames 

River and Goss Cove. 
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The historical storm sewer system was replaced during the construction of the landfill cap at the Goss 

Cove Landfill. The historical shallow storm sewer pipes were removed and crushed and the three deep 

42-inch storm sewer pipes were filled with flowable cement/bentonite and anti-seep collars were installed 

at three locations along the pipe in the direction of flow. A new box culvert was installed to convey the 

storm water that was originally carried by the three deep 42-inch storm sewer pipes. Anti-seep collars 

were installed around the new box culvert and the culvert is supported on deep piles to minimize 

movement between box culvert sections. A shallow storm water collection system was also installed to 

collect and convey surface water runoff from the area. 

The Connecticut Department of Environmental Protection (CTDEP) has classified the Thames River 

quality as SC/SB. This classification designates the water for marine fish, shellfish, and wildlife habitat, 

certain aquaculture operations, recreational uses, industrial and other legitimate use, and indicates that 

the waters presently are not meeting water quality criteria or not supporting one or more designated uses 

as a result of pollution. 

2.1.4 Geoloqy 

The geology of the Goss Cove Landfill generally consists of alluvial deposits overlying metamorphic 

bedrock. Fill overlies the natural geologic materials within the landfill area. Surface topography across 

the site is depicted on Figure 2-3. This figure also shows the locations of cross-sections A-A’, B-B’, and 

C-C’ and the various soil sampling points used during the Phase I and II Rls and the Data Gap 

Investigation (DGI). General geologic conditions for cross-sections A-A’, B-B’, and C-C’ are shown on 

Figures 2-4, 2-5, and 2-6, respectively. There is a bedrock hill at the site that rises toward the northeast 

and a cove that borders the site to the south. The site contains fill materials (primarily sand and gravel 

with miscellaneous refuse) that slightly thicken as the bedrock surface slopes to the southwest toward the 

Thames River. From the landfill edge, the fill material increases to thicknesses of 10 to 15 feet at 8TB6, 

8TB2, and 8TB15. The fill material is more than 15 feet thick at 8TB7, 8TB10, 8TB5, 8MW6D, and 

8MW7S. The maximum observed thickness of 24 feet was encountered at 8MW6D. As expected since 

located upgradient of the landfill, fill was not present at the 8MW8 well cluster. The overburden at this 

location consists of 12 feet of sand, silt, and rock fragments that lie directly on the bedrock. 

Across most of the landfill, the overburden immediately beneath the fill consists of clayey silt that also 

thickens toward the southwest. This layer was identified at 8MW5S, 8TB8, 8MW2D, 8MW6D, and is 

20 feet thick at 8MW2D. The clayey silt layer is not present near the bedrock high at 8TB1, 8TB2, 8TB3, 

8TB15, or at the 8MW8 well cluster. Beneath the clayey silt, or beneath the fill where the clayey silt is not 

present, the overburden consists of irregular thickness of fine to medium sand with intervals that contain 

gravel and rock fragments. The natural materials are mapped as stratified drift of glacial outwash 

streams, but may also be modern day stream deposits. 
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The bedrock at the 8MW8 well cluster has been identified as the Mamacoke Formation. The bedrock 

surface was identified only in the northern outcrop area and at 8MW8D at an elevation of 7.8 feet. 

Although the bedrock surface was not encountered at 8MW2D and 8MW6D, the depths of the borings 

indicate that the bedrock surface elevation at these locations is lower than 50 and 60 feet below mean 

sea level, respectively. 

2.1.5 Hvdroqeoloqy 

Groundwater is found within both the overburden and bedrock. Depth to groundwater averages about 

7 feet, and the water table extends up into the landfill materials over most of the site. Groundwater at the 

site flows west and southwest through the landfill area toward the Thames River and Goss Cove. There 

is a downward component of flow from the overburden to the bedrock at the 8MW8 well cluster (see 

Figure 2-5). There is also a downward component of flow from the shallow to the deeper ,- jerburden at 

the 8MW2 and 8MW6 well clusters. Based on tidal studies performed at the site, the shallow overburden 

groundwater levels fluctuate with the tide over most of the area at the Goss Cove Landfill. Further 

discussion on groundwater flow direction is included in Section 4.0. 

2.2 PREVIOUS INVESTIGATIONS 

A chronological list of important historical events and relevant dates for Site 8 is summarized below. 

Event Date 

Landfill operations 1946 to1 957 
I 

Final IAS completed 

Phase I Remedial Investigation (RI) completed 

Phase II RI finalized 

Proposed Plan for soil and sediment issued 

March 1983 

August 1992 

March 1997 

June 1999 

Public meeting conducted 1 June 1999 

Feasibility Study (FS) for soil and sediment issued September 1999 

ROD for soil and sediment signed September 1999 

Remedial Design (RD) for soil began October 1999 

RA for soil began September 2000 

RD for soil completed November 2000 

Final GMP issued 

RA for soil completed 

Final Basewide Groundwater OU RI (BGOURI) 
completed 

Groundwater Monitoring Program initiated 

Final RA Report 

March 2001 

June 2001 

January 2002 

January 2002 

September 2002 
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The IAS Report (NEESA, 1983) identified several sites for investigation under the Navy’s IR Program. 

The IAS indicated that the Goss Cove Landfill was operated from 1946 through 1957. The IAS indicated 

that incinerator ash and inert rubble were disposed at the site in what was then the northern portion of 

Goss Cove. It is not known if any other materials were disposed in the former landfill. It was reported 

that several large compressed-gas cylinders were uncovered during the excavation of a utility trench in 

the parking area north of the Museum. One of the cylinders was leaking propane, one was filled with 

ammonia, and the others were empty. The IAS recommended that further investigation was needed at 

the Goss Cove Landfill. 

A two-phased RI was conducted to determine the nature and extent of contamination at the Goss Cove 

Landfill. The Phase I RI field investigation, conducted from 1990 to 1992 (Atlantic, 1992), consisted of a 

soil gas survey, test borings, groundwater monitoring well installation, and soil, surface water, and 

groundwater sampling. The RI recommended that the site proceed to Step I of the IR Program and that 

additional investigations be conducted at the site. 

The Phase II RI field investigation was conducted from 1993 to 1995 (B&RE, 1997a). This investigation 

included the installation of shallow and deep groundwater monitoring wells and the collection of surface 

and subsurface soil samples from groundwater monitoring well borings and test borings. Groundwater; 

surface water, sediment, and air samples were also collected. 

A DGI was conducted in January 1997 (B&RE, 1997b) to determine the source of the tetrachloroethene 

(PCE) contamination detected in the groundwater samples collected during the Phase II RI. The DGI 

concluded that the source of PCE contamination detected in the groundwater is upgradient of the site and 

is possibly a neighboring dry cleaning establishment. The State of Connecticut verified the results of this 

investigation by conducting their own Phase l/II Environmental Site Assessments (CTDEP, 1999) 

An FS was completed for the soil OU at Goss Cove Landfill (TtNUS, 1999a). Additional investigations 

conducted as part of the FS concluded that contaminant levels detected in the surface water and 

sediment in Goss Cove did not pose adverse risks to human health or the environment. The groundwater 

OU was not included in the FS because it was to be evaluated as part of a basewide investigation. 

Based on Applicable or Relevant and Appropriate Requirements (ARARs) and risk assessment results, 

the following Remedial Action Objectives (RAOs) were selected for the soil OU at Goss Cove Landfill: 

. Protect potential receptors (i.e., full-time employees, construction workers, older child trespassers, 

and future residents) from exposure to contaminated soil. 
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. Prevent unacceptable risk to ecological receptors in the Thames River and Goss Cove from potential 

migration of contaminants. 

To meet the RAOs, the presumptive remedy of containment was selected for the soil OU. Based on this 

guidance, two alternatives were evaluated in the FS for the soil OU. The alternatives included No Action 

and Capping with Institutional Controls and Monitoring. Two types of caps (solid waste management and 

engineered control) were considered during the evaluation. 

A ROD (TtNUS, 1999b) for the soil and sediment OUs at Site 8 was signed by the Navy and the United 

States Environmental Protection Agency (USEPA) in September 1999. A letter of concurrence for the 

ROD was signed by CTDEP in September 1999. Based on the ROD, a RA was required’for the soil OU, 

and no further action was required for the sediment OU. The components of the remedy selected for the 

Goss Cove Landfill soil OU consisted of the following: 

. Installation of an engineered control cap at the site. 

. Establishment of institutional controls by restricting future activities at the site. 

. Performance of long-term monitoring of groundwater. 

l Completion of five-year reviews of the landfill site in accordance with Comprehensive Environmental 

Response Compensation and Liability Act (CERCLA) and the National Contingency Plan (NCP). 

The selected remedy for the soil and waste and fill material within the Goss Cove Landfill consisted of 

containment using an engineered control cap, institutional controls, groundwater monitoring, O&M, and 

five-year reviews. Three 42-inch-diameter corrugated metal pipes (CMPs) that conveyed surface water 

runoff from the southern portion of NSB-NLON, Goss Cove Landfill parking lot, and surrounding area 

were to be coincidentally removed and replaced during the implementation of the selected remedy. The 

42-inch CMPs, which were installed during the 196Os, were corroded and were reportedly damaged 

during installation of the submarine displays. In addition, the system piping had less capacity than the 

upgradient culverts in the storm sewer system. 

Under the selected remedy, soil in the grass-covered areas around the Museum were to be excavated 

and handled in accordance with all applicable environmental laws and regulations. If visual evidence or 

instrument readings indicated that hazardous constituents may be present, the soil was to be tested for 

hazardous characteristics. The excavated soil was to be spread over the landfill and compacted and the 

excavated area was to be backfilled and capped by the placement of a grass-surfaced engineered control 

cap. An asphalt-surfaced engineered control cap was to be placed over compacted waste on the paved 

areas. The gas management layer, geomembrane layer, geosynthetic drainage layer, and the bottom 
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geotextile layer were to be common engineered control cap components throughout the parking lot 

including the grass islands. 

Institutional controls were to be recorded to restrict or control future activities at the site so that potential 

receptors are not adversely affected. If the Navy leases or transfers title to the property, restrictions 

would be included in the transfer document to notify future owners of the risk of potential exposure to the 

contaminants under the engineered control cap and the prohibitions on residential development or 

disruption of the engineered control cap. In addition, Environmental Land Use Restrictions (ELURs) 

would be recorded on the property in accordance with applicable state and local requirements. 

Periodic maintenance of the engineered control cap was to be performed under the selected remedy. 

Appropriate material components were to be included in the design of the asphalt layers to reduce the 

extent of reflective cracking and minimize maintenance of the asphalt-surfaced engineered control cap. 

Maintenance of the grass-surfaced engineered control cap was to include care for the vegetation on the 

soil cap. Periodic grading and drainage maintenance were to be completed for both types of engineered 

control caps. 

Finally, long-term monitoring of groundwater was to be conducted as part of the selected remedy to 

ensure that contaminant migration is not occurring. Five-year site reviews of the remedy were also to be 

completed because wastes remain on site. 

The RD for the soil OU began in October 1999. Additional fieldwork and a Pre-Design Investigation (PDI) 

including a field survey, geotechnical field investigation, and geotechnical laboratory testing program was 

conducted to collect the necessary data to complete the RD. The RD was completed in phases, 

30 percent, 100 percent, and bidding document. The RD for the Goss Cove Landfill was finalized in 

November 2000 (TtNUS, 2000). Based on comments received from the USEPA and normal refinement 

of details during the RD, the engineered control cap components included in the final RD were slightly 

different than the components presented in the ROD. 

The Navy’s RAC [Foster Wheeler Environmental Corporation (FWENC)] began preliminary RA activities 

at the site in September 2000. The RAC completed installation of the replacement storm sewer system 

and the engineered control cap system in June 2001. The final Remedial Action Report for Goss Cove 

Landfill was issued on September 12,2002 (FWENC, 2002). 

The Navy prepared and implemented an instruction known as Standard Operating Procedure 

Administration (SOPA) New London Instruction 5090.18B (Navy, 2003) to restrict land use at IR Program 

sites at NSB-NLON. These restrictions were stipulated within the ROD dated February 5, 2003 and are 
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required to meet the land use control requirements in the ROD. The instruction defines the Navy’s policy 

regarding ground surface disturbance of soils or any subsurface disturbance of soils and/or groundwater 

in IR Program sites at NSB-NLON. 

To further evaluate the potential risks to human receptors from exposure to groundwater identified in the 

Phase II RI, a Basewide Groundwater OU RI was completed (TtNUS, 2002a). The Basewide 

Groundwater OU RI recommended that the Navy complete the soil OU RA, implement land use controls, 

and begin the GMP as soon as the action was finalized. It was recommended that the decision to 

prepare an FS for the groundwater OU at Goss Cove Landfill be postponed until site conditions stabilize 

and the groundwater monitoring program determines the trends in groundwater contaminant 

concentrations. If the results of the monitoring program suggest that there are no unacceptable risks to 

human health or the environment, an FS will not be prepared and the Navy will pursue an NFA ROD for 

the groundwater OU. If the results suggest that further actions are required, the Navy will prepare an FS 

for the groundwater OU to develop appropriate remedial alternatives. 

The groundwater is currently being monitored under the long-term groundwater monitoring program for 

Goss Cove Landfill. The first year of monitoring has been completed, which included the collection of 4 

quarterly rounds of groundwater samples. To date, quarterly Groundwater Monitoring Reports (GMRs) 

have been prepared and submitted for Rounds 1 through 3 (TtNUS, 2002b; TtNUS, 2002~; and TtNUS 

2003). Round 4 data will be evaluated with, and compared to, the data from the other sample rounds in 

this document. 
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3.0 FIELD ACTIVITIES 

This section provides a discussion of the sampling procedures used to conduct the Goss Cove Landfill 

groundwater monitoring, as well as a discussion and presentation of the physical data collected during 

the monitoring effort. 

3.1 SAMPLING LOCATIONS AND ANALYTICAL METHODS 

Eleven monitoring wells were sampled in January, March, September, and December 2002 (Rounds 1, 2, 

3, and 4) during the first year of monitoring at the Goss Cove Landfill. Monitoring well locations are 

shown on Figure 3-l. Monitoring well construction details are shown on Table 3-l. 

Each of the samples collected from the monitoring wells were analyzed at a fixed base laboratory for 

select TCL volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides, 

and polychlorinated biphenyls (PCBs), TAL metals (total and dissolved), and water chemistry parameters 

(nitrate, sulfate, and hardness). In addition, to the analyses performed at a fixed base laboratory, iron 

was analyzed using field test kits. The evaluation of the analytical results focused on the following 

organic and inorganic chemicals of potential concern (COPCs), as identified in the GMP (TtNUS, 2001). 
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Dieldrin 

Heptachlor 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Copper 

Lead 

Mercury 
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A field activities logbook was maintained during each groundwater sample round. A copy of the Round 4 

field activity logbook is included in Appendix A. Copies of the field activities logbooks for Rounds 1 

through 3 are included in their respective quarterly GMRs. 
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3.2 TIDAL STUDY 

A tidal study was conducted to determine tidal responses and proper sample times for the tidally 

influenced monitoring wells prior to collecting Round 1 samples. The tidal study was conducted in 

December 2001 and tidal influence was observed at 7 of the 11 monitoring wells (8MW1, 8MW2D, 

8MW2S, 8MW3,8MW5S, 8MW6D and 8MW8D). These seven monitoring wells were sampled during low 

tide in each of the 4 rounds, based on National Oceanic and Atmospheric Administration/National 

Oceanic Service tide predictions for New London, CT and the tidal study results. The tidal study results 

are included in Appendix J of the Round -1 Quarterly GMR for Goss Cove Landfill. (TtNUS, 2002b). Tide 

tables for each of the four sample rounds are included in Appendix B of this document. 

3.3 MONITORING WELL INSPECTION 

All 11 monitoring wells included in the groundwater monitoring program were inspected prior to sampling 

during each round. The monitoring wells were generally in good condition. Refer to Appendix C for 

Round 4 monitoring well inspection sheets. Monitoring well inspection sheets for sampling Rounds 1 

through 3 are contained in their respective quarterly GMRs. Two of the wells (HNUS-23 and 8MW8D) 

contained water in the vault annulus during each sample round at levels above the top of the capped riser 

pipe, which required removal by bailing prior to opening the well. The riser caps appeared to be in good 

condition and there was no evidence of water entering these wells through the riser pipe. 

WATER LEVEL MEASUREMENT 

Water levels were measured at 11 monitoring wells and one staff gauge during both high tide and low tide 

for each of the 4 rounds. Groundwater level measurement sheets for Round 4 are provided in Appendix 

D. A discussion of groundwater flow direction is included Section 4.0. 

3.5 MONITORING WELL DEVELOPMENT 

Each monitoring well was redeveloped during the Round 1 sampling activities. Well re-development 

served a dual purpose, (1) to test well integrity and functionality, and (2) to recondition the well by 

removing any excess sediment that has settled in the well over time. Well development information is 

contained in the Round 1 GMR. 

Monitoring well 8MW8S was to be included in the monitoring program as indicated in the GMP. During 

Round 1 monitoring well inspection and development activities, it was determined that this well did not 

produce sufficient water volume for sampling. Historical well yield information also confirmed this 

observation. The Navy and USEPA discussed the issue and decided to replace 8MW8S with 8MWlOS 
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for the monitoring program. Monitoring well BMWBS was subsequently eliminated from further 

consideration in the monitoring program. 

3.6 PUMP INSTALLATION 

Eight of the 11 monitoring wells at the Goss Cove Landfill (BMWl, 8MW2S 8MW3, 8MW6S 8MW6D, 

8MW7S, BMWBD and HNUS23) had new dedicated bladder pumps with dedicated tubing installed in 

them after initial development and prior to the Round 1 sampling event. The remaining 4 monitoring wells 

were sampled using a peristaltic pump with dedicated tubing. 

3.7 GROUNDWATER PURGING AND SAMPLING 

Prior to sampling activities, each well was purged by a low-flow method utilizing a dedicated bladder 

pump or peristaltic pump. The initial static water level was measured in the well using a water-level 

indicator, and measurements were continued at a frequency of every 5 to 10 minutes during purging. The 

pumping rate was initially set at 5300 milliliters per minute and, if necessary, was reduced to ensure that 

drawdown within the well did not exceed 0.3 feet. Copies of the low-flow purge data sheets for Rounds 1 

through 4 are provided in Appendix E. 

Water quality parameters of pH, specific conductance, temperature, turbidity, dissolved oxygen, Eh, and 

salinity were measured and recorded every 5 to 10 minutes during purging using a water quality meter 

and flow through cell. Purging continued and sampling was initiated once all of the parameters stabilized, 

and the minimum purge volume (equal to the stabilized drawdown volume plus the tubing volume) was 

removed. Stabilization of the above parameters was generally defined as follows: 

. pH _t 0.2 standard units 

l turbidity f 10 % for values greater than 5 nephelometric turbidity unit (NTU) 

. specific conductance k 10 % 

. temperature f 10 % 

. Eh+lOmV 

l dissolved oxygen + 10 %. 

. salinity (no criteria, data was recorded) 

Sampling was initiated once stabilization was reached or after 4 hours of purging, regardless of the 

outcome of the water quality parameters. A final set of water quality parameters was obtained at the time 

of sample collection and was recorded on the sample log sheet. Iron (Fe+2) was also measured at the 

time of sample collection and was recorded on the sample log sheet. Rounds 1 through 4 sample 

logsheets are shown in Appendix E. Table E-l in Appendix E summarizes the water quality parameters 
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along with iron measurements collected during sampling Rounds 1 through 4. As noted on the table, one 

suspect dissolved oxygen measurement was recorded. It is possible that the suspect measurement is 

the result of various issues (i.e., matrix impurities causing the instrument probes to malfunction, faulty 

probes in the water quality meters, operator error, etc.). Round 4 monitoring instrument calibration logs 

are contained in Appendix F. Rounds 1 through 3 monitoring instrument calibration logs were provided in 

their respective quarterly GMRs. 

Following purging by the dedicated bladder pumps, all samples were collected directly from the discharge 

end of the tubing. All sample containers were filled by allowing the discharge water to flow gently down 

the inside of the container with minimal turbulence. At wells 8MW2D, BMW%, and BMW1 OS, a peristaltic 

pump was used to complete sampling. Samples collected for VOC analysis from these wells were 

collected by drawing a column of water into the tubing with the pump, crimping the discharge end of the 

tubing, pulling the tubing from the well, disconnecting the tubing from the pump, releasing the tubing, and 

decanting water into the sample vials from the intake end of the tubing via gravity flow. For filtered 

inorganic samples, an in-line 0.45micron filter was used, the filter was attached to the discharge end of 

the pump tubing and pre-rinsed with approximately 40 ml of sample water prior to filling the filtered 

inorganic container. Copies of the Round 4 chain-of-custody records are provided in Appendix G. 

Copies of the chain-of-custody records for Rounds 1 through 3 are contained in their respective quarterly 

GMRs. Although attainment of stable water quality parameters was the goal during low-flow purging at all 

monitoring wells, the 7 tidally influenced monitoring wells were sampled at the forecasted low tide time 

regardless of water quality parameter readings. 

Groundwater samples were sent to the project laboratory (Katahdin) for analysis for select TCL VOCs, 

SVOCs, polycyclic aromatic hydrocarbons (PAHs), pesticides and PCBs; TAL metals (total and 

dissolved); and water chemistry parameters (nitrate, sulfate, and hardness). Data validation letters and 

laboratory data sheets are provided in Appendix H. As indicated earlier, dissolved iron was measured in 

the field using test kits. The test kit used was the Hach model IR-18C calorimeter kit with a range of 0 to 

10 mg/L in increments of 0.2 mg/L. These measurements were recorded on the groundwater sample log 

sheets provided in Appendix E and are summarized on Table E-l. Analytical results for groundwater 

samples are discussed in Section 4.0. 

3.8 DECONTAMINATION AND INVESTIGATION-DERIVED WASTE 

All water quality and water level meters were decontaminated by rinsing with deionized water prior to and 

after use. 

Liquid investigation-derived waste (IDW) generated during all 4 rounds of groundwater monitoring 

activities at the Goss Cove Landfill was containerized and subsequently characterized. The results of the 
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testing indicated that the IDW was non-hazardous and could be disposed at an offsite disposal facility. 

The waste was subsequently collected by a certified waste disposal subcontractor and disposed offsite. 

Waste profile and waste manifest documentation for Round 4 are provided in Appendix I. Waste profile 

and waste manifest documentation for Rounds 1 through 3 are contained in their respective quarterly 

GMRs. 
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TABLE 3-1 

MONITORING WELL CONSTRUCTION DETAILS 
YEAR 1 ANNUAL GROUNDWATER MONITORING REPORT 

GOSS COVE LANDFILL, GROTON, CONNECTICUT 

Well 1 Casing 1 Ground Surface 1 Top Casing 1 Top of Riser Pipe 1 Screened Aquifer 1 Screen Top I Screen Bot 1 
Number Material Elev (ft) (‘) Elk (ft) ‘6 Elev (ft) (I) Depth (ft) Depth (ft) 

BMW1 PVC 12.60 11.97 11.97 OVERBURDEN (FILL) 10.91 20.91 
8MW2D PVC 10.50 10.14 9.93 OVERBURDEN (ALLUVIUM) 56.72 66.72 
8MW2S PVC 10.60 9.98 9.63 OVERBURDEN (FILL) 8.98 18.98 
BMW3 PVC 8.80 8.25 8.27 OVERBURDEN (FILL) 7.74 17.74 
8MW5S PVC 12.70 12.30 12.32 OVERBURDEN (FILL) 9.58 19.58 
8MW6D PVC 7.70 6.82 7.45 OVERBURDEN (ALLUVIUM) 60.19 70.19 ,^. . 
8MW6S PVC 8.60 ,,,A’.’ 8.41 OVERBURDEN (FILL) 4.89 14.89 
8MW7S PVC 9.70 9.17 9.19 OVERBURDEN (FILL) 5.25 15.25 
8MWBD PVC 17.60 NA 17.20 BEDROCK 48.16 78.16 
BMWIOS PVC 19.80 NA 19.24 BEDROCK 14.50 21.50 
HNUS-23 PVC 18.60 NA 18.11 OVERBURDEN IFILL) 7.00 17.00 

1 North American Vertical Datum 88 (NAVD 88) 
2 NA = Not Available 
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4.0 DATA EVALUATION 

This section presents a discussion of the analytical data as well as hydrogeological data obtained during 

groundwater monitoring activities performed at the Goss Cove site from January 2002 through December 

2002. The results of a detailed statistical analysis of the analytical data is also discussed in this section. 

4.1 CHEMICAL DATA EVALUATION 

Four rounds of groundwater samples were collected from each monitoring well as part of the first year of 

monitoring. Four field duplicate samples were also collected during the monitoring. The data validation 

letters for Round 4 are provided in Appendix H. The data validation letters for Rounds 1 through 3 were 

provided in their respective quarterly GMRs. 

As described in the Groundwater Monitoring Plan (TtNUS, 2001), the Connecticut Remediation Standard 

Regulations (RSRs) require that all groundwater plumes be remediated to attain either a.) the site-specific 

surface water protection criteria (SWPCs) and Volatilization Criteria, or b.) the background concentration 

for each substance in the plume (CTDEP, 1996). Accordingly, the primary monitoring criterion used to 

evaluate the analytical data were the SWPCs developed for the Goss Cove (TtNUS, 1999a), and the 

CTDEP SWPCs and CTDEP Volatilization Criteria. In addition, the groundwater analytical results were 

compared to secondary monitoring criteria, including the Federal ambient water quality criteria (AWQC) 

and the Connecticut water quality standards (WQSs) [i.e., aquatic life criteria developed for chronic (long- 

term) exposure of aquatic receptors in saltwater and human health criteria for consumption of organisms]. 

The human health criteria were included because recreational fishing may occur in the Thames River. 

A comparison of the analytical data for the COPCs against the primary and secondary criteria and 

background concentrations (inorganics only) is provided in Table 4-l. Frequency of detection information 

for all analytical results is provided in Appendix J on Tables J-l through J-3. Figure 4-l depicts the 

chemicals that were detected at concentrations in excess of monitoring criteria for each well in the 

monitoring network. 

4.2 NATURE AND EXTENT OF CONTAMINATION 

The following data discussion is limited to only those compounds designated as COPCs as stated in 

Section 3.0. The Year 1 groundwater analytical results for COPCs are summarized in Table 4-l. The 

primary and secondary monitoring criteria are presented in these tables, as well as the basewide 

background concentrations for inorganic parameters. A bolded number in Table 4-l denotes an 

exceedance of the primary or secondary monitoring criteria, or background concentration. The nature 
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and extent of contamination section is further divided into three groups. The groups are: upgradient, 

downgradient shallow, and downgradient deep. The upgradient samples are from wells HNUS-23, 

8MWlOS and 8MW8D. The downgradient shallow samples are from wells 8MW1, 8MW2S, 8MW3, 

8MW5S, 8MW6S, and 8MW7S. The downgradient deep samples are from wells 8MW2D and 8MW6D. A 

summary of the detections and exceedances is provided below. 

4.2.1 Upgradient Samples 

vocs 

Two VOC COPCs were detected in upgradient groundwater samples collected during Year 1 monitoring 

activities. Total xylenes were detected in two samples (8MW8D, Round 4 and 8MWlOS, Round 4) at 

concentrations of 1 and 25 micrograms per liter (us/L), respectively. The detections of total xylenes did 

not exceed any monitoring criteria. PCE was detected in eight samples (SMWSD and 8MWlOS, all 

rounds). All detections of PCE (ranging from 650 ug/L to 3300 us/L), were in excess of the primary 

monitoring criterion (88 us/L). It should also be noted that the highest overall concentrations of PCE 

detected during the Year 1 monitoring program were in the upgradient wells. There is a known source of 

PCE contamination located upgradient of the Goss Cove landfill (a dry cleaning facility), and the PCE 

detections in the upgradient wells reflect past releases from this upgradient source. 

svocs 

One SVOC COPC was detected in upgradient groundwater samples collected during Year 1. 

Bis(2-ethylhexyl)phthalate was detected in five groundwater samples. Four of the five detections were in 

excess of the secondary monitoring criterion (5.9 yg/L) [monitoring wells 8MW8D (Round 2), 8MWlOS 

(Rounds 2 and 3) and HNUS-23 (Round 2), ranging from 9 ug/L to 12 us/L]. None of the detected 

concentrations exceeded the primary criterion. 

It should be noted that the laboratory’s detection limits for all SVOCs compounds except carbazole, 

fluoranthene, and pyrene exceeded the respective secondary monitoring criterion, thus non-detect 

sample results had detection limits above criteria. The project laboratory was unable to report defensible 

results below 0.1 ug/L using currently available laboratory equipment. 

Pesticides/PCBs 

No pesticides or PCBs were detected in any of the upgradient groundwater samples collected during the 

first year of monitoring. The laboratory’s detection limits for the pesticide compc;zds 4,4’-DDD, 

4,4’-DDE, 4,4’-DDT, aldrin, dieldrin, and heptachlor exceeded the secondary monitorin; criterion in all 

samples with non-detected results. The project laboratory was unable to report defensible results below 
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0.009 ug/L for aldrin and heptachlor, and 0.019 ug/L for the remaining pesticides using currently available 

laboratory equipment. 

lnorganics 

Five COPC metals (copper, mercury, nickel, vanadium, and zinc) were detected in upgradient 

groundwater during Year 1 of the monitoring program. Of these five, only one (mercury) was detected 

above secondary criteria, none were detected above primary criteria, and one (mercury) was detected 

above background. The following is a COPC-specific summary of the sampling results. Detailed data is 

provided in Table 4-l and Figure 4-l. 

Copper was detected in two unfiltered groundwater samples and two filtered groundwater samples 

collected from 8MWlOS (Rounds 2 and 4) and HNUS-23 (Round 4). None of the concentrations 

exceeded 2.1 ug/L nor did they exceed any of the monitoring criteria. Additionally, none of the 

concentrations exceeded the NSB-NLON background concentrations for total and dissolved copper (107 

and 39.4 ug/L, respectively). 

Mercury was detected in one filtered groundwater sample collected from HNUS-23 (Round 1) at a 

concentration of 0.04 ug/L. The detected concentration of mercury exceeded the secondary monitoring 

criterion (0.025 us/L), but did not exceed the primary monitoring criterion (0.4 us/L). Additionally, the 

detected concentration of mercury exceeded the NSB-NLON background concentration for mercury (non- 

detect in background samples). 

Nickel was detected in one unfiltered groundwater sample and one filtered groundwater sample collected 

from HNUS-23 (Round 3). The concentration in the unfiltered groundwater sample was 1.2J ug/L while 

the concentration in the filtered sample was 1.3J ug/L. No detected concentrations of nickel exceeded 

any of the monitoring criteria. Additionally, none of the concentrations exceeded the NSB-NLON 

background concentrations for total and dissolved nickel (32.2 and 15.3 pg/L, respectively). 

Vanadium was detected in two unfiltered groundwater samples and two filtered groundwater samples 

collected from 8MWlOS (Round 3) and HNUS-23 (Round 3), with a maximum detected concentration of 

1.2 ug/L. No concentrations exceeded any of the monitoring criteria. Additionally, none of the 

concentrations exceeded the NSB-NLON background concentrations for total and dissolved vanadium 

(10.2 and 9.9 ug/L, respectively). 

Zinc was detected in four unfiltered groundwater samples and four filtered groundwater samples collected 

from 8MWlOS (Rounds 2, 3, and 4) and HNUS-23 (Round 3). The concentrations in the unfiltered 

groundwater samples ranged up to 34.6 ug/L, while the concentrations in the filtered samples ranged up 
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to 34.4 ug/L. None of the detected concentrations of zinc exceeded any of the monitoring criteria or the 

NSB-NLON background concentrations for total and dissolved zinc (131 and 109 ug/L, respectively). 

It should be noted that the detection limits for all samples analyzed for arsenic and beryllium exceeded 

the secondary monitoring criteria (0.14 ug/L and 0.13 ug/L respectively). The detection limits for all 

samples except Round 3 that were analyzed for mercury exceeded the secondary monitoring criteria 

(0.025 ug/L). These limits are the lowest levels achievable by the laboratory using currently available 

technology and equipment. Therefore, it is technically infeasible to detect arsenic, beryllium, and mercury 

levels as low as the secondary criterion. In addition the background concentration of arsenic at NSB- 

NLON was estimated to be 1.92 ug/L, which is above the secondary monitoring criterion. 

Miscellaneous Parameters 

Ferrous iron was detected infrequently (2 of 12 samples) in the groundwater samples collected from 

upgradient groundwater wells which had predominately oxidizing conditions. Ferrous iron was only 

detected in well HNUS23 and concentrations detected with field test kits during four rounds of monitoring 

ranged from ~0.2 to 0.4 mg/L. Tests conducted by a fixed-based laboratory on upgradient groundwater 

samples detected total iron in two samples from HNUS23 (0.37 and 0.90 mg/L), but no dissolved iron 

above detection limit. These results provided verification for the infrequent detections of ferrous iron 

found with the test kits. Hardness in upgradient groundwater ranged from 20.5 to 222 ug/L and nitrate 

concentrations ranged from 0.16 to 15 pg/L. The maximum concentrations of these two parameters were 

also detected in overburden well HNUS23. The cause of the elevated nitrate concentration (15 pg/L) may 

be fertilizer used to maintain the grass in the ball fields. Sulfate concentrations were generally low and 

ranged from 11 to 23 ug/L. The maximum concentration was detected in the bedrock well 8MW8D. 

4.2.2 Downqradient Shallow Overburden Samples 

vocs 

Two VOC COPCs, total xylenes and PCE, were detected in downgradient shallow groundwater samples 

collected during Year 1. Total xylenes were detected in eighteen samples (including two duplicates), 

including 8MW2S, 8MW3, and 8MW7S for all rounds and duplicates, 8MW5S (Round I), and 8MW6S 

(Rounds 1, 2, and 3). The detections of total xylenes, ranging up to 200 us/L, did not exceed any 

monitoring criteria. Maximum total xylenes detections were significantly higher than in upgradient wells, 

indicating that the site is a likely source of total xylenes contamination. PCE was detected in two samples 

(SMWI, Round 3 and 8MW5S, Round 3). The detections of PCE (0.3J pg/L and 0.4J ug/L, respectively) 

did nof exceed any monitoring criteria and were three to four orders of magnitude lower than the 

upgradient PCE concentrations, indicating that the PCE is not site-related. 
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Semivolatile Organics 

Twelve SVOC COPCs were detected in downgradient shallow groundwater samples collected during 

Year 1. Of these twelve, nine were detected above secondary criteria and two were detected above 

primary criteria in one or more samples. A qualitative comparison between the downgradient shallow and 

upgradient SVOC results (12 compounds detected versus 1) indicates that the SVOCs are likely site- 

related. The following is a COPC-specific summary of the sampling results. Detailed data is provided in 

Table 4-l and Figure 4-l. 

Trace levels (<I ug/L) of benzo(a)anthracene were detected in eight groundwater samples. 

Concentrations in monitoring wells 8MW2S (Rounds 2 and 3), 8MW3 (Rounds 1, 2, and 3), 8MW5S 

(Round 4 DUP), 8MW6S (Round 3), and 8MW7S (Round 1) ranging up to 0.4J ug/L exceeded the 

secondary monitoring criterion (0.031 us/L). One of the detections (8MW3, Round 1) at a concentration 

of 0.4J ug/L exceeded the primary monitoring criterion (0.3 us/L). 

Benzo(a)pyrene was detected in three groundwater samples. The concentrations detected in monitoring 

wells 8MW3 (Round 1 and 3) and 8MW5S (Round 4 DUP), ranging from O.lJ ug/L to 0.13J ug/L, 

exceeded the secondary monitoring criterion (0.031 ug/L) but did not exceed the primary monitoring 

criterion (0.3 us/L). 

Benzo(b)fluoranthene was detected in three groundwater samples. The detections, from monitoring wells 

8MW3 (Rounds 1 and 3) and 8MW5S (Round 4 DUP) at concentrations ranging up to 0.2 ug/L, exceeded 

the secondary monitoring criterion (0.031 ug/L) but not the primary monitoring criterion (0.3 yg/L). 

Benzo(g,h,i)perylene was detected in one groundwater sample. The concentration detected (O.lJ ug/L) 

in monitoring well 8MW3 (Round 1) exceeded the secondary monitoring criterion (0.031 ug/L) but not the 

primary monitoring criterion (0.3 ug/L). 

Benzo(k)fluoranthene was detected in two groundwater samples, with a maximum detected concentration 

of 0.2 ug/L. Both concentrations, detected in monitoring wells 8MW3 (Round 1) and 8MW5S (Round 4 

DUP) exceeded the secondary monitoring criterion (0.031 ug/L) but not the primary monitoring criterion 

(0.3 us/L). 

Bis(2-ethylhexyl)phthalate was detected in two groundwater samples. The Round 4 concentration 

detected in monitoring well 8MW2S (11 ug/L) was in excess of the secondary monitoring criterion 

(5.9 ug/L) but not the primary monitoring criterion (59 us/L). 
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Carbazole was detected in 12 samples (including two duplicates). None of the concentrations, ranging up 

to 18 ug/L, exceeded the monitoring criterion (29 us/L). 

Chrysene was detected in seven samples (including one duplicate). Concentrations detected in five 

monitoring wells [SMW2S (Round 2), 8MW3 (Rounds 1, 2, and 3), 8MW5S (Round 4 DUP), 8MW6S 

(Round 3), and 8MW7S (Round I)], ranging up to 0.3J ug/L, exceeded the secondary monitoring criterion 

(0.031 us/L), however none of the concentrations detected exceeded the primary monitoring criterion 

(0.3 us/L). 

Fluoranthene was detected in 19 samples (including three duplicates). None of the concentrations 

detected (ranging up to 5J ug/L) exceeded any of the monitoring criteria. 

Indeno(l.2,3-cd)pyrene was detected in one groundwater sample from monitoring well 8MW3 (Round 1). 

The concentration detected (0.1 J ug/L) exceeded the secondary monitoring criterion (0.031 us/L) but not 

the primary monitoring criterion (0.3 us/L). 

Phenanthrene was detected in 17 samples (including three duplicates). All of the concentrations detected 

[monitoring wells 8MW2S (all rounds plus Round 3 DUP), 8MW3 (all rounds), 8MW5S (Round 4 DUP), 

8MW6S (Rounds 1 and 3), and 8MW7S (all rounds plus Round 2 DUP)], ranging in concentration up to 

7.6J us/L, exceeded the secondary monitoring criterion (0.031 ug/L), and all of the concentrations 

detected except 8MW5S (Round 4 DUP) and 8MW6S (Round 3) exceeded the primary monitoring 

criterion (0.3 ug/L). 

Pyrene was detected in 20 samples (including three duplicates). None of the concentrations detected, 

ranging up to 2J ug/L, exceeded any of the monitoring criteria. 

It should be noted that the laboratory’s detection limits for all SVOCs compounds except carbazole, 

fluoranthene, and pyrene exceeded the secondary monitoring criteria. The project laboratory was unable 

to report defensible results below 0.1 ug/L using currently available laboratory equipment. 

Pesticides/PCBs 

No pesticides or PCBs were detected in any of the downgradient shallow groundwater samples collected 

during the first year of monitoring. The laboratory’s detection limits for the pesticide compounds 

4,4’-DDD, 4,4’-DDE, 4,4’-DDT, aldrin, dieldrin, and heptachlor exceeded the secondary monitoring criteria 

in all samples with non-detected results. The project laboratory was unable to report defensible results 

below 0.009 ug/L for aldrin and heptachlor, and 0.019 pg/L for the remaining pesticides, using currently 

available laboratory equipment. 
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lnorganics 

Nine COPC metals (antimony, arsenic, cadmium, copper, lead, mercury, nickel, vanadium, and zinc) were 

detected in downgradient shallow groundwater during Year 1 of the monitoring program. Of these nine, 

six were detected above secondary criteria, four were detected above primary criteria, and all nine were 

detected above background in one or more samples. In addition, a qualitative comparison between the 

downgradient shallow and upgradient metals results (9 compounds detected versus 5, along with more 

criteria exceedances) indicates that there is some contribution from the site to the metals concentrations 

in groundwater. The following is a COPC-specific summary of the sampling results. Detailed data is 

provided in Table 4-l and Figure 4-l. 

Antimony was detected in one unfiltered groundwater sample collected from 8MW3 (Round 1). The 

concentration in the unfiltered groundwater sample, 4.1J ug/L, did not exceed any of the monitoring 

criteria but did exceed the unfiltered NSB-NLON background concentration for antimony (2.9 ug/L). 

Arsenic was detected in eleven unfiltered samples (including one duplicate) and eight filtered 

groundwater samples. The detections were in samples collected from 8MWl (Rounds 1 and 2), 8MW2S 

(Round 2), 8MW3 (Round 2), 8MW5S (Round 2), 8MW6S (all rounds), and 8MW7S (Round 2 and Round 

2 DUP). The concentrations in the unfiltered groundwater samples ranged up to 9.3 ug/L, while the 

concentrations in the filtered samples ranged up to 9.7 us/L. All detected concentrations of arsenic 

exceeded the secondary monitoring criterion (0.14 us/L). Seven of the concentrations detected in the 

unfiltered and six of the concentrations detected in the filtered samples also exceeded the primary 

monitoring criterion (4.0 us/L). Additionally, thirteen of the concentrations exceeded the NSB-NLON 

background concentrations for total and dissolved arsenic (1.92 and 2.55 ug/L, respectively). 

Cadmium was detected in two unfiltered groundwater samples collected from 8MWl (Round 4) and 

8MW6S (Round 1) at concentrations of 0.93J and 0.29J us/L, respectively. Neither concentration of 

cadmium exceeded any of the monitoring criteria. The concentrations did exceed the NSB-NLON 

unfiltered background concentration for cadmium (non-detect in background samples). 

Copper was detected in sixteen unfiltered groundwater samples (including two duplicates) and four 

filtered groundwater samples collected from 8MWl (Rounds 1, 2 and 4), 8MW2S (Round 4), 8MW3S (all 

rounds), 8MW5S (Rounds 1 and 2), 8MW6S (Round I), and 8MW7S (Rounds 1, 2, 2 DUP, and 4). The 

concentrations in the unfiltered groundwater samples ranged up to 83.4 ug/L, while the concentrations in 

the filte.red samples ranged up to 39.9 ug/L. Fifteen of the concentrations of copper detected exceeded 

the secondary monitoring criterion (2.4 ug/L), and two of the concentrations exceeded the primary 

monitoring criterion (48 us/L). None of the unfiltered concentrations exceeded background (107 us/L), 
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while one of the concentrations detected in a filtered sample exceeded the NSB-NLON filtered 

background concentration (39.4 us/L). 

Lead was detected in five filtered groundwater samples collected from 8MW3 (Rounds 1, 3, and 4), 

8MW6S (Round 3), and 8MW7S (Round 1). The concentrations detected in the unfiltered groundwater 

samples ranged up to 85.6 us/L. Three of the concentrations of lead detected exceeded the secondary 

monitoring criterion (8.1 us/L), but only one exceeded the primary monitoring criterion (13 us/L). Three of 

the concentrations of lead detected also exceeded the NSB-NLON unfiltered background concentration 

for lead (6.63 ug/L). 

Mercury was detected at trace levels in five unfiltered groundwater samples and three filtered 

groundwater samples collected from 8MW3 (Rounds 1 and 3), 8MW5S (Round I), 8MW6S (Round I), 

and 8MW7S (Round 1). The concentrations detected in the unfiltered groundwater samples ranged up to 

0.32 ug/L while the concentrations in the filtered samples ranged up to 0.05 ug/L. All of the detected 

concentrations of mercury exceeded the secondary monitoring criteria (0.025 ug/L), however none of the 

concentrations of mercury detected exceeded the primary monitoring criteria (0.4 ug/L). All of the 

detected concentrations of mercury exceeded the NSB-NLON background concentration for mercury 

(non-detect in background samples). 

Nickel was detected in three unfiltered groundwater samples and two filtered groundwater samples 

collected from 8MWl (Round I), 8MW2S (Round l), 8MW3 (Rounds 1 and 3), and 8MW6S (Round 1). 

The concentrations in the unfiltered groundwater samples ranged up to 27.75UJ ug/L, while the 

concentrations in the filtered samples were 34.2J pg/L. One concentration of nickel detected exceeded 

the secondary monitoring criterion (8.2 us/L), however none of the concentrations exceeded the primary 

monitoring criterion (880 us/L). One of the concentrations exceeded the NSB-NLON filtered background 

concentration for nickel (15.3 ug/L). 

Vanadium was detected in four unfiltered groundwater samples and two filtered groundwater samples 

collected from 8MW3 (Rounds 1, 3, and 4), 8MW5S (Round I), and 8MW7S (Round 3). The 

concentrations in the unfiltered groundwater samples ranged up to 7.1 pg/L, while the concentrations in 

the filtered samples ranged up to 10.9 us/L. No concentrations of vanadium detected exceeded any of 

the monitoring criteria. One concentration exceeded the NSB-NLON filtered background concentration 

for vanadium (9.9 ug/L). 

Zinc was detected in 11 unfiltered groundwater samples (including one duplicate) and eight filtered 

samples collected from 8MWl (all rounds), 8MW2S (Round 3 and DUP), 8MW3 (Rounds 3 and 4), 

8MW5S (Rounds 2 and 3), 8MW6S (Round 3), and 8MW7S (Round 3). The concentrations in the 
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unfiltered groundwater samples ranged up to 78.8 ug/L, while the concentrations in the filtered samples 

ranged up to 139J us/L. One concentration of zinc detected exceeded monitoring criteria (both the 

123 ug/L primary and 81 ug/L secondary). Additionally, one concentration exceeded the NSB-NLON 

filtered background concentration for zinc (109 ug/L). 

It should be noted that the detection limits for all samples analyzed for arsenic and beryllium exceeded 

the secondary monitoring criteria (0.14 ug/L and 0.13 ug/L respectively). The detection limits for all 

samples except Round 3 analyzed for mercury exceeded the secondary monitoring criteria (0.025 us/L). 

These limits are the lowest levels achievable by the laboratory using currently available technology and 

equipment. Therefore, it is technically infeasible to detect arsenic, beryllium, and mercury levels as low 

as the secondary criterion. In addition the background concentration of arsenic at NSB-NLON was 

estimated to be 1.92 ug/L, which is above the secondary monitoring criterion. 

Miscellaneous Parameters 

Ferrous iron was detected frequently (23 of 24 samples) in the groundwater samples collected from 

shallow downgradient wells which had predominately reducing conditions. Concentrations detected using 

field test kits ranged from 0.1 to 5.5 mg/L. The maximum concentration was detected in well 8MW07S. 

Total and dissolved iron concentrations detected by a fixed-based laboratory were similar (total 0.24 to 

14.3 mg/L and dissolved = 0.27 to 14.4 mg/L) and because the test kit results were less than the total 

results, the test kit results appear to be reasonable. Hardness in the shallow downgradient groundwater 

ranged from 183 to 4.820 us/L. The maximum hardness was approximately one order of magnitude 

higher than the maximum hardness detected in the upgradient groundwater samples. The elevated 

hardness appears to be related to salinity levels. Hardness and salinity correlate well with the maximum 

of each parameter being detected in well 8MW5S. Nitrate concentrations ranged from 0.04 to 0.89 yg/L 

and the maximum was detected in 8MW03. The concentrations were lower than concentrations detected 

in upgradient overburden well HNUS23. Concentrations of sulfate in shallow downgradient groundwater 

ranged from 1 to 1,700 ug/L. The maximum was detected in well 8MWOl and all of the higher sulfate 

concentrations (>I,000 us/L) were detected in wells 8MWOl and 8MW5S in the northern part of the 

landfill. These two wells had the highest salinity levels of the six shallow downgradient wells; therefore, 

the sulfate levels appear to be correlated with salinity similar to hardness. 

4.2.3 Downqradient Deep Overburden Samples 

vocs 

Two VOC COPCs (total xylenes and PCE) were detected in downgradient deep groundwater during the 

Year 1 monitoring program. Total xylenes were detected in four samples (8MW2D, Round 4 and 
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8MW6D, Rounds 1, 2, and 4) at concentrations ranging up to 18 ug/L, which is comparable to the 

upgradient maximum concentration of 25 ug/L and much lower than the maximum downgradient shallow 

concentration (200 ug/L). None of the detections of total xylene exceeded any of the monitoring criteria. 

PCE was detected in seven samples (including one duplicate) (8MW2D all rounds and DUP, and 8MW6D 

Rounds 2 and 4). Four detections of PCE from well 8MW2D (Rounds 1, 1 DUP, 2, and 3), ranging from 

21 ug/L to 54 ug/L, were in excess of the secondary monitoring criterion (8.85 ug/L), but did not exceed 

the primary monitoring criterion (88 us/L). The fact that much higher levels (maximum 3,300 pg/L) of 

PCE were detected in upgradient wells and much lower (maximum 0.4 ug/L) PCE concentrations 

detected in downgradient shallow wells indicates that the source of this PCE is the upgradient, offsite 

source and not the Goss Cove Landfill. These data suggest that the PCE-contaminated groundwater 

from the upgradient area migrates along a deeper flowpath beneath the landfill. Several non-COPC 

contaminants that are common biodegradation (dechlorination) products of PCE, including trichloroethene 

(TCE), 1,2-dichloroethene (1,2-DCE), and vinyl chloride, were also detected in deep downgradient 

groundwater at lower concentrations than PCE (see Table J-3 in Appendix J). The presence of these 

compounds indicates that the PCE is dechlorinatinglbiodegrading to some extent in the deep 

groundwater beneath the landfill. 

svocs 

Eleven SVOC COPCs were detected in downgradient deep groundwater during the Year 1 monitoring 

program. Of these eleven, eight were detected above both secondary and primary criteria in one or more 

samples. A qualitative comparison between the downgradient deep and upgradient SVOC results (11 

compounds detected versus 1) indicates that the SVOC concentrations in groundwater are site-related. 

The following is a COPC-specific summary of the sampling results. Detailed data is provided in Table 4-l 

and Figure 4-l. 

Benzo(a)anthracene was detected in two groundwater samples from monitoring well 8MW6D (Rounds 1 

and 4). The concentrations of 0.6 ug/L and 0.27 ug/L exceeded the secondary monitoring criterion 

(0.031 ug/L) and one exceeded the primary monitoring criterion (0.3 us/L). 

Benzo(a)pyrene was detected in two groundwater samples from monitoring well 8MW6D (Rounds 1 and 

2). The concentrations of 1 ug/L and 0.4 pg/L exceeded the primary and secondary monitoring criteria 

(0.3 ug/L and 0.031 ug/L respectively). 

Benzo(b)fluoranthene was detected in three groundwater samples from monitoring well 8MW6D (Rounds 

1, 2, and 4). All three detections, ranging from 0.16J ug/L to 1 ug/L, exceeded the secondary monitoring 

criterion (0.031 us/L) and two exceeded the primary monitoring criterion (0.3 (IgIL). 
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Benzo(g,h,i)perylene was detected in two groundwater samples from monitoring well 8MW6D (Rounds 1 

and 2). Both of the concentrations (1 ug/L and 0.2J ug/L) exceeded the secondary monitoring criterion 

(0.031 us/L) and one exceeded the primary monitoring criterion (0.3 us/L). 

Benzo(k)fluoranthene was detected in two groundwater samples from monitoring well 8MW6D (Rounds 1 

and 2). The detected concentrations of 1 ug/L and 0.3 ug/L exceeded the secondary monitoring criterion 

(0.031 ug/L), and one of the detections exceeded the primary monitoring criterion (0.3 ug/L). 

Bis(2-ethylhexyl)phthalate was detected in one groundwater sample from monitoring well 8MW2D (Round 

2). The concentration detected (3J us/L) did not exceed any monitoring criteria. 

Chrysene was detected in five groundwater samples from monitoring wells 8MW2D (Round 2) and 

8MW6D (all rounds). All of the detected concentrations, ranging in concentration from 0.05J ug/L to 

1 ug/L, exceeded the secondary monitoring criterion (0.031 us/L), and two of the concentrations 

exceeded the primary monitoring criterion (0.3 ug/L). 

Fluoranthene was detected in nine samples (including one duplicate). None of the concentrations 

detected, ranging from 0.6 ug/L to 5J ug/L, exceeded any of the monitoring criteria. 

Indeno(l,2,3-cd)pyrene was detected in two groundwater samples from monitoring well 8MW6D (Rounds 

1 and 2). Both detections of 1 yg/L and 0.4 ug/L exceeded the primary and secondary monitoring criteria 

(0.3 ug/L and 0.031 ug/L respectively). 

Phenanthrene was detected in seven samples (including one duplicate) from monitoring wells 8MW2D 

(All rounds plus Round 1 DUP) and 8MW6D (Rounds 1 and 2). All of the concentrations detected, 

ranging in concentration from 0.2 ug/L to 1.3J ug/L, exceeded the secondary monitoring criterion 

(0.031 us/L), and all of the concentrations detected except 8MW2D (Round 1) exceeded the primary 

monitoring criterion (0.3 us/L). 

Pyrene was detected in nine samples (including one duplicate) at concentrations ranging up to 5J ug/L. 

None of the concentrations exceeded any of the monitoring criteria. 

It should be noted that the laboratory’s detection limits for all SVOC compounds except carbazole, 

fluoranthene, and pyrene exceeded the secondary monitoring criterion. The project laboratory was 

unable to report defensible results below 0.1 ug/L using currently available laboratory equipment. 
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Pesticides/PCBs 

No pesticides or PCBs were detected in any of the downgradient deep groundwater samples collected 

during the first year of monitoring. It should be noted that the laboratory’s detection limits for the pesticide 

compounds 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, aldrin, dieldrin, and heptachlor exceeded the secondary 

monitoring criterion. The project laboratory was unable to report defensible results below 0.009 ug/L for 

aldrin and heptachlor, and 0.019 ug/L for the remaining pesticides using currently available laboratory 

equipment. 

lnorganics 

Seven COPC metals (arsenic, copper, lead, mercury, nickel, vanadium, and zinc) were detected in 

downgradient deep groundwater during Year 1 of the monitoring program. Of these seven, five were 

detected above secondary criteria, three were detected above primary criteria, and four were detected 

above background in one or more samples. In addition, a qualitative comparison between the 

downgradient shallow and upgradient metals results (7 compounds detected versus 5, along with more 

criteria exceedances) indicates that there is some contribution from the site to the metals concentrations 

in groundwater. The following is a COPC-specific summary of the sampling results. Detailed data is 

provided in Table 4-l and Figure 4-l. 

Arsenic was detected in nine unfiltered samples (including one duplicate) and nine filtered samples 

(including one duplicate) collected from 8MW2D (Rounds 1, 1 DUP, 2, 3, and 4) and 8MW6D (all rounds). 

The concentrations in the unfiltered groundwater samples ranged up to 28.1 ug/L, while the 

concentrations in the filtered samples also ranged up to 28.1 ug/L. All the detected concentrations of 

arsenic exceeded both the primary (4 us/L) and secondary (0.14 ug/L) monitoring criterion, and also the 

NSB-NLON background concentrations for total and dissolved arsenic (1.92 and 2.55 ug/L, respectively). 

Copper was detected in five unfiltered groundwater samples and two filtered groundwater samples 

collected from 8MW2D (Rounds 3 and 4) and 8MW6D (Rounds 1, 3, and 4). The concentrations in the 

unfiltered groundwater samples ranged up to 28.1 J ug/L, while the concentrations in the filtered samples 

ranged up to 6.9J ug/L. All detected concentrations of copper exceeded the secondary monitoring 

criterion, however none exceeded the primary monitoring criterion (48 us/L). Additionally, none of the 

concentrations exceeded the NSB-NLON background concentrations for total and dissolved copper (107 

and 39.4 ug/L, respectively). 

Lead was detected in two unfiltere? qroundwater samples 8MW6D (Rounds 1 and 2). The concentrations 

in the unfiltered groundwater San-.: -.-s were 15.8 and 2.2 ug/L respectively. One of the concentrations of 
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lead detected exceeded both the primary (13 ug/L) and secondary (8.1 ug/L) monitoring criterion, and 

also the NSB-NLON unfiltered background concentration for lead (6.63 us/L). 

Mercury .was detected in one unfiltered groundwater sample and two filtered groundwater samples 

collected from 8MW6D (Rounds 1 and 3). The concentration in the unfiltered groundwater sample was 

0.06 ug/L, while the concentrations of the filtered groundwater samples were 0.03 and 0.02 ug/L. Two of 

the concentrations of mercury detected exceeded the secondary monitoring criterion (0.025 us/L), 

however there were no exceedances of the primary monitoring criterion (0.4 us/L). All of the 

concentrations exceeded the NSB-NLON background concentration for mercury (non-detected in 

background samples). 

Nickel was detected in two unfiltered groundwater samples and two filtered groundwater samples 

collected from 8MW6D (Rounds 1 and 3). The concentrations in the unfiltered groundwater samples 

were 6.6 ug/L and 3.7J ug/L while the concentrations in the filtered samples were 4 ug/L and 3.6J ug/L 

respectively. No detected concentrations of nickel exceeded any of the monitoring criteria or the NSB- 

NLON background concentrations for total and dissolved nickel (32.2 and 15.3 us/L, respectively). 

Vanadium was detected in two unfiltered groundwater samples collected from 8MW2D (Round 1 DUP) 

and 8MW6D (Round 1). The concentrations in the unfiltered groundwater samples were 6 ug/L and 

2.2 ug/L, respectively. No concentrations of vanadium detected exceeded any of the monitoring criteria 

or the NSB-NLON unfiltered background concentration for vanadium (10.2 us/L). 

Zinc was detected in two unfiltered groundwater samples and one filtered groundwater sample collected 

from 8MW2D (Round 2) and 8MW6D (Round 2). The concentrations in the unfiltered groundwater 

samples were 14.5 ug/L and 386 ug/L respectively, while the concentration in the filtered sample was 

10.5 ug/L. One concentration of zinc detected exceeded the primary (123 us/L) and secondary (81 us/L) 

monitoring criterion, and also exceeded the NSB-NLON unfiltered background concentration (131 us/L). 

It should be noted that the detection limits for all samples analyzed for arsenic and beryllium exceeded 

the secondary monitoring criteria (0.14 ug/L and 0.13 yg/L respectively). The detection limits for all 

samples except Round 3 analyzed for mercury exceeded the secondary monitoring criteria (0.025 us/L). 

These limits are the lowest levels achievable by the laboratory using currently available technology and 

equipment. Therefore, it is technically infeasible to detect arsenic, beryllium, and mercury levels as low 

as the secondary criterion. In addition the background concentration of arsenic at NSB-NLON was 

estimated to be 1.92 ug/L, which is above the secondary monitoring criterion. 
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Miscellaneous Parameters 

Ferrous iron was detected in all of the samples collected from the two deep downgradient monitoring 

wells (8MW2D and 8MW6D). Concentrations detected using field test kits ranged from 2.1 to 5.2 mg/L. 

The maximum concentration was detected in well 8MW2D. Total and dissolved iron concentrations 

detected by a fixed-based laboratory were similar (total = 2.32 to 8.71 mg/L and dissolved = 2.18 to 

7.50 mg/L) and because the test kit results were less than the total results, the test kit results appear to 

be reasonable. Hardness in deep downgradient groundwater ranged from 1,910 (8MW2D) to 5,460 ug/L 

(8MW6D). The maximum hardness in the deep downgradient groundwater was similar to the maximum 

hardness detected in the shallow downgradient groundwater. Nitrate concentrations ranged from 0.007 

to 0.03 ug/L (8MW6D) and sulfate concentrations ranged from 360 to 1,500 ug/L (8MW6D). Nitrate 

concentrations were an order of magnitude lower than shallow’downgradient groundwater concentrations. 

Sulfate concentrations were similar to shallow downgradient groundwater concentrations. The apparent 

correlation between salinity and sulfate noted in the shallow downgradient groundwater was also evident 

in the deep downgradient well 8MW6D. 

4.3 HYDROGEOLOGIC DATA EVALUATION 

Potentiometric surface maps were prepared for both low and high tide during each of the four rounds of 

water level measurements and are depicted on Figures 4-2 through 4-9. The groundwater mimics 

topography and generally flows from the topographic high points toward the Thames River. 

Potentiometric surface maps prepared from measurements taken during low tide conditions were 

generally similar and indicate flow toward, and discharging into the Thames River. Potentiometric surface 

maps prepared from measurements taken during high tide illustrate a similar flow pattern toward the 

Thames River. A reverse gradient was observed during high tide for all rounds except Round 4, because 

the tide rises faster in the Thames River when compared to groundwater. Groundwater elevations for 

Round 4 are summarized on Table 4-2. Groundwater elevation data for Rounds 1 through 3 are 

contained in their respective quarterly GMRs. 

4.4 STATISTICAL ANALYSIS 

Statistical analyses were performed on the results from the groundwater monitoring program to determine 

if contaminants associated with past activities at Goss Cove Landfill are having an impact on groundwater 

at the site. The groundwater monitoring program employed three upgradient wells (SMWSD, 8MWlOS 

and HNUS-23) and six downgradient wells. Downgradient wells 8MW1, 8MW2S, 8MW3, 8MW5S, 

8MW6S, and 8MW7S were completed in the shallow overburden aquifer and 8MW2D and.8MW6D were 

completed in the deep overburden aquifer. For the statistical analysis, the datasets for the shallow and 
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deep overburden wells were considered separately because of the types of contaminants and the 

potential influence of upgradient, non-site related sources of contamination. 

The specific tests performed on data collected at Goss Cove are identified and described in the next 

section. The statistical methods used to evaluate the groundwater data are employed in order to: 

. Develop summary statistics (found in Appendix K) that describe environmental contaminant 

concentrations at Goss Cove Landfill. The summary statistics provide an overview on all analytes 

sampled as part of the monitoring program. 

l Allow comparisons of COPC concentrations in upgradient wells to those detected in shallow and 

deep downgradient wells (i.e., samples collected in areas potentially contaminated by waste disposal) 

at Goss Cove Landfill. 

Comparison of Downqradient Wells to Upqradient Wells 

Downgradient data, separated into shallow and deep wells, was compared to upgradient data using 

various statistical methods. No correction for seasonal variability was required since wells at the facility 

should be affected similarly. The statistical methods described in Appendix K were used to determine if 

parameter concentrations detected in downgradient wells are significantly greater than those detected in 

samples from the upgradient wells. 

Limit of Detection 

During the chemical analysis of environmental samples, some analytes may be present at concentrations 

that are below the sample quantitation limit (SQL) for the analytical procedure. The results are generally 

reported as not detected (rather than zero), and the appropriate limit of detection is given. The amount of 

data that are below the detection limit play an important role in selecting the statistical method of 

addressing the detection limit problem. The nondetects found at Goss Cove were replaced with the SQL, 

divided by two, prior to the statistical analysis. In addition, field duplicate results were averaged and 

counted as one sample for use in statistical analysis. 

Statistical Findinqs 

The following tables summarize the results of the statistical analyses that were completed with the Goss 

Cove groundwater monitoring data for Rounds 1 through 4. 
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Table 4-3: 

Table 4-4: 

Table 4-5: 

Table 4-6: 

Table 4-7: 

Table 4-8 

Table 4-9: 

Table 4-10: 

Table 4-11: 

Table 4-12: 
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Detection statistics for shallow downgradient groundwater results for Rounds 1 through 4. 

Includes results from wells 8MW1, 8MWZS, 8MW3, 8MW5S, 8MW6S, and 8MW7S. 

Also, includes the Shapiro-Wilk Test of Normality results as well as the determined 

Exposure Point Concentration (EPC) for each detected analyte. 

Detection statistics for deep downgradient groundwater results for Rounds 1 through 4. 

Includes results from wells 8MW2D and 8MW6D. Also, includes the Shapiro-Wilk Test of 

Normality results as well as the determined EPC for each detected analyte. 

Detection statistics for upgradient groundwater results for Rounds 1 through 4. Includes 

results from wells 8MW8D, 8MWlOS, and HNUS-23. Also, includes the Shapiro-Wilk 

Test of Normality results as well as the determined EPC for each detected analyte. 

Summary of statistical test results for comparison of shallow downgradient results with 

upgradient results. 

Summary of statistical test results for comparison of deep downgradient results with 

upgradient results. 

Summary of Test of Proportions comparison of shallow downgradient results with 

upgradient results. 

Summary of Wilcoxon-Rank Sum Non-Parametric ANOVA comparison of deep 

downgradient results with upgradient results. 

Summary of Test of Proportions comparison of deep downgradient results with 

upgradient results. 

Comparisons of average and maximum concentrations by round for shallow 

downgradient and upgradient results to site-specific background and monitoring criteria. 

Comparisons of average and maximum concentrations by round for deep downgradient 

and upgradient results to site-specific background and monitoring criteria. 

Comparisons of Shallow Downaradient Wells to Upcuadient Wells 

The sixteen COPCs that were not detected in shallow downgradient wells during Rounds I through 4 

include: methylene chloride, dibenzo(a,h)anthracene, all pesticides and PCBs, total and dissolved 
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beryllium, dissolved antimony, dissolved cadmium, and dissolved lead. Since these compounds were not 

detected, no statistical comparisons were run for them. 

The seventeen COPCs that were detected in shallow downgradient wells but not in upgradient wells in 

Rounds 1 through 4 include: all SVOCs except bis(2-ethylhexyl)phthalate and dibenzo(a,h)anthracene, 

total antimony, total and dissolved arsenic, total cadmium, total lead, and total mercury. No statistical 

comparisons were run on these COPCs. Downgradient concentrations are considered to be statistically 

higher than upgradient concentrations for these COPCs by default. 

The twelve COPCs that were detected in the downgradient wells as well as upgradient wells during 

Rounds 1 through 4 include: PCE, total xylenes, bis(2-ethylhexyl)phthalate, total and dissolved copper, 

total and dissolved nickel, total and dissolved vanadium, total and dissolved zinc, and dissolved mercury. 

The data for these COPCs were examined for total percent non-detects. It was found that all of the 

analytes had greater than 50 percent nondetects, so a Two-Sample Test of Proportions was used to 

compare shallow downgradient and upgradient concentrations for these COPCs. Results of the Two- 

Sample Tests of Proportions are presented in Table 4-8 for the COPCs with greater than 50 percent 

nondetects. Total xylenes, total and dissolved copper, total and dissolved nickel, total and dissolved 

vanadium, and total zinc failed this test which indicates shallow downgradient concentrations are higher 

than upgradient concentrations. 

Twenty-six COPCs were judged to have downgradient concentrations that are.higher than upgradient 

concentrations. This list includes: seventeen COPCs that were detected in downgradient wells but not in 

upgradient wells and nine by test of proportions. A comparison of these twenty-six COPCs to background 

groundwater concentrations established in the Basewide Groundwater Operable Unit Remedial 

Investigation (TtNUS, 2002a) and primary and secondary monitoring criteria is shown in Table 4-11. Ten 

analytes (benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, 

indeno(l,2,3-cd)pyrene, total and dissolved mercury, dissolved copper, and dissolved nickel) exceeded 

the secondary monitoring criteria for either individual round averages and cumulative averages and/or 

respective maximum concentrations for the individual rounds and cumulative maximum concentration. 

Total and dissolved mercury, dissolved copper, and dissolved nickel exceeded the site-specific 

background and secondary monitoring criteria. 

Five analytes (benzo(a)anthracene, phenanthrene, total and dissolved arsenic, and total lead) exceeded 

the primary monitoring criteria and the related site-specific background concentration where applicable. 

Temporal plots were constructed for these five analytes and are provided in Appendix K. The first plot 

shows concentrations versus time for upgradient wells and the second plot shows the same information 

for shallow downgradient monitoring wells. One half the detection limit was used for plotting purposes if a 
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compound was not detected above the detection limit. Shallow downgradient plots for 

benzo(a)anthracene, total and dissolved arsenic, and total lead do not show any significant increasing 

trends in the concentrations of COPCs. Shallow downgradient wells 8MW2S and 8MW3 contain 

phenanthrene concentrations that exceed the upgradient wells as well as all other downgradient wells 

(shallow and deep). This could be a result of localized contamination in the vicinity of the two shallow 

wells. 

Comparisons of Deer, Downcvadient Wells to buradient Wells 

The nineteen COPCs that were not detected in deep downgradient wells during Rounds 1 through 4 

include: methylene chloride, carbazole, all pesticides and PCBs, total and dissolved antimony, total and 

dissolved beryllium, total and dissolved cadmium, dissolved lead, and dissolved vanadium. Since these 

compounds were not detected, no statistical comparisons were run for them. Four of these analytes, 

carbazole, total antimony, total cadmium, and dissolved vanadium, were detected in the shallow wells 

and only dibenzo(a,h)anthracene was detected in deep wells but not in the shallow wells. 

The fifteen COPCs that were detected in deep downgradient wells but not in upgradient wells in Rounds 1 

through 4 include: all SVOCs except bis(2-ethylhexyl)phthalate and carbazole, total and dissolved 

arsenic total lead, and total mercury. No statistical comparisons were run on these COPCs. 

Downgradient concentrations are considered to be statistically higher than upgradient concentrations for 

these COPCs by default. 

The eleven COPCs that were detected in the downgradient wells as well as upgradient wells during 

Rounds 1 through 4 include: PCE, total xylenes, bis(2-ethylhexyl)phthalate, total and dissolved copper, 

total and dissolved nickel, total vanadium, total and dissolved zinc, and dissolved mercury. The data for 

these COPCs were examined for total percent non-detects. It was found that ten of the analytes (all but 

PCE) had greater than 50 percent nondetects, so a Two-Sample Test of Proportions was used to 

compare deep downgradient and upgradient concentrations for these COPCs. Results of the Two- 

Sample Tests of Proportions are presented in Table 4-10 for the ten COPCs with greater than 50 percent 

nondetects. Total and dissolved copper, total and dissolved nickel, total vanadium, total zinc, and 

dissolved mercury failed this test which indicates deep downgradient concentrations are higher than 

upgradient concentrations. 

One analyte (PCE) which was detected in both deep downgradient and upgradient wells met the 

assumption of less than or equal to 50 percent nondetects. The analysis of variance (ANOVA) method 

was used to compare deep downgradient to upgradient concentrations for this analyte. Shapiro-Wilk W 

test results are presented in Tables 4-4 and 4-5 for deep downgradient and upgradient results, 

respectively. PCE did not pass the Shapiro-Wilk W test so a non-parametric ANOVA (Wilcoxon Rank- 
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Sum) test was performed to compare the data sets. Results of this non-parametric ANOVA are presented 

in Table 4-9. PCE passed the Wilcoxon Rank-Sum (WRS) test indicating deep downgradient 

concentrations are not higher than upgradient concentrations. 

Twenty-two COPCs were judged to have deep downgradient concentrations that are higher than 

upgradient concentrations. This list includes: fifteen COPCs that were detected in downgradient wells but 

not in upgradient wells and seven by test of proportions. A comparison of twenty-two COPCs to 

background groundwater concentrations established in the Basewide Groundwater Operable Unit 

Remedial Investigation (TtNUS, January 2002) and primary and secondary monitoring criteria is shown in 

Table 4-12. Dibenzo(a.h)anthracene exceeded the secondary monitoring criteria. Total and dissolved 

mercury exceeded the site-specific background and secondary monitoring criteria. 

Twelve analytes (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 

benzo(k)fluoranthene, chrysene, indeno(l,2,3-cd)pyrene, phenanthrene, total and dissolved arsenic, total 

lead and total zinc) exceeded the primary monitoring criteria and the site-specific background 

concentrations when applicable. Temporal plots were constructed for these twelve analytes and are 

provided in Appendix K. The first plot shows concentrations versus time for upgradient wells and the 

second plot shows the same information for deep downgradient monitoring wells. One half the detection 

limit was used for plotting purposes if a compound was not detected about the detection limit. All of the 

deep downgradient plots do not show any significant increasing trends in the concentrations of COPCs. 

The SVOCs and total zinc showed spikes in concentrations in the first or second quarter of sampling and 

then the concentrations dropped considerably to levels similar to background or were not detected. Five 

of the analytes (benzo(a)anthracene, phenanthrene, total and dissolved arsenic, and total lead) exceeded 

the primary monitoring criteria and site-specific background for both shallow and deep wells. Temporal 

plots for upgradient, shallow, and deep wells are together in Appendix K. 
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TABLE 4-l 

ROUNDS 1-4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
YEAR 1 ANNUAL GROUNDWATEA REPORT FOR GOSS COVE 

NSB-NLON. GROTON. CONNECTICUT 

PAGE 1 OF 11 

Chemical Primary Secondary NSB-NLON RMWl 8MW1 RMWI RMWI 
Monitoring Momtaring EhCkg,O”“d 01 02 03 04 

Criterion”’ C,ilWiOd” Conce”trstion”’ ,i,WO”P N1441002 912”1700? 1P132002 

“OCS (“a/L, 
METHYLENE CHLOHIDE 48,ow I 16M) I 1 u 1 u I 2” 2” 
TETRACHLOROETHENE I 88 8 85 I 1U I 1 u 03 J I 1U 

TOTAL XYLEMS 5omo” I NA I 1 l. 1U I 1 ” 1u 

Miscellaneous Param-sbars (mg/L) 
HARDNESS I NA I NA I NA I 3970 I 2750 I 49x I 2470 
NITRATE NA NA NA 005 u 005 Ll OWJ 00457 J 

SULFATE I NA I NA I NA I 1000 I ICC0 I 17W J I ,lM) 1 

- . 
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PAGEYZOFII 



TABLE 4-1 

ROUNDS 1-4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
YEAR 1 ANNUAL GROUNDWATER REPORT FOR GOSS COVE 

NSB-NLON. GAOTON. CONNECTICUT 
PAGE30FII 

I 0 02!i’6’ r NO 003 u 003 " 012 u I 001 ” I 005 L. I 

Mlxella”eo”s PBrailmbR (nw!L, 

HARDNESS I NA I NA I NA I 2040 I 1950 I ,910 I 2210 I 1930 

NIlRArE I NA NA NA 005 u 005 u 005 UJ I 0007 J 005 ” 
SULFATE NA I NA NA I 380 I 380 I 360 420 I 430 I 
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ROUNDS 1-4 GROUNDWATER ANALYTlCAL RESULTS SUMMARY 
YEAR 1 ANNUAL GROUNDWATER REPORT FOR GOSS COVE 

NSB-NLON. GROTON. CONNECTICUT 
PAGE4OF11 

Chemical Primarq Secondary NSB-NLON RMWPS RMW?S RMWPS 
Monibring 

HMWL’S (WI’) HMW2S 
Monltorlng Elackground “1 “2 03 03 04 

Criterion”’ Criterion”’ Concentration”’ ,i,,:1”02 3~19QOU:’ 91, iiP”O2 
vocs (“g/L, 

WI 712001 1?1212002 

MFTHYLENE CHLORIOE I 4WOO 1.6W I 1 I, 5” I 0 1 0 
7ETRACHLOROETHENE 88 I 

I I * II 
8 85 1 ” 5” 1 I, 

I 
I t II I I ” 

XYLENES TOTAL 50000” NA I 16” I80 110 12” I.._, I I I IRO 1 
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ROUNDS 1-4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
YEAR 1 ANNUAL GROUNDWATER REPORT FOR GOSS COVE 

NSB-NLON. GROTON. CONNECTICUT 
PAGE 5 OF 11 

Chemical Primary SW.O”da,y NSB-NLON BMW.3 “MW RMWR RMWB 
Momtoring Monitarlng Backgro”“d “1 “2 03 04 

Criterion”’ Criteriod’l Co”ce”tratlcd” ,i,lil”“l 311911001 0’,71~““2 121212002 
voc* (“9,L) 
METHYLENE CHLORl”E I 48,000 I ,600 I 1 II I *LJ ---I I ” I 2” 
,E ~RACHLOI1OETMENE m 8 85 I IU I 1 ” ,u 1 u 
XYLENES lOTAL I 5woo“ I NA I ZOO 190 I 18” J I 190 

Miscellaneous Parameters (mgk) 
HARDNESS I NA I NA I NA I 412 I 272 I 310 I 282 
NITRATE NA NA NA 0 89 005 u 00355 J 005 u 

SULFATE I NA I NA I NA I 2s I 4 I 68 J I 3 I 
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ROUNDS ‘-4 GROUNDWATER ANALYTCAL RESULTS SUMMARY 
YEAR 1 ANNUAL GROUNDWATER REPORT FOR GOSS COVE 

NSB-NLON. GROTON. CONNECTICUT 
PAGE 6 OF 11 

Chemical 

YOCS (“a/L, 
METHYLENE CHLORIDE 
TETRACHLOROCTHENE 

HARDNESS I NA I NA I NA I 4820 I 2620 I 4200 I 2840 I 3ooo 
NITRATE NA NA NA 02 027 004% J 03 02 
SULFATE I NA I NA I NA I ,sw I ,103 I 1600 J I lml I ,cm I 
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ROUNDS 1.4 GROUNDWATER ANALYTKAL RESULTS SUMMARY 
YEAR 1 ,,NN”AL GROUNDWATER REPORT FOR GOSS COVE 

NSB-NLON. GROTON. CONNECTICUT 
PAGE 7 OF 11 

ChNllklll Prknary Secondary NSB-NLON RMWBl1 RMWBO 8MWfiU HMWSIJ 

Monnoring Monitoring Background 01 02 03 04 

Criterion,” CdtBdO”“’ Concentration”’ 111012002 3,24,2002 Yi11/2001 121412002 

vocs (“g/L) 
METHYLENE CHLORIDE I 48,ocG I 1.600 I 1” I 2” I 
TETRACHLOROETHENE 

1” 2” 

88 R 85 I 1 u 03 J 1” 03 J 
XYLENES. TOTAL I 50w” I NA I I 4J I 18 1 u I 11 

lnorganics (total) (UglL) 
, I I” I I I 
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ROUNDS 1-4 GROUNDWATER ANALYTlCAL RESULTS SUMMARY 
YEAR 1 ANNUAL GROUNDWITER REPORT FOR GOSS COVE 

NSB-NLON. GROTON. CONNECTICUT 
PAGEgOFll 

Ch*l”iC~l 

vocs (UglL) 
METHYLENE CHLORDE 
TETRACHLOROETHENE 

XYLENES TOTAL 

Primary Secondary NSB-NLON 8MWE 8MW is RMW7S ,D”P, RMWiS BMW 7:. 
Monitoting Monitoring Background 01 02 02 “3 04 

criterion”’ Criterion”’ CO”CB”t,dd” ,lRma 3,1912”01 U1912002 911112002 ,2~2!1002 

48,om I I.600 I I 1 I, 2” I 2” I 1 ” I 2” 
I 88 885 1 ” I 1 u 1” I ” 1 u 

5oooo” I NA I I 14 J 10 I 9 I 2 I 3 

HARDNESS I NA I NA I NA I 250 I 262 I 246 I 237 I 255 
NITRATE NA NA NA 005 u 005 ” 005 ” 00379 J 005 

SULFATE I NA I NA I NA I 1” I 1 1 1 I 3J I 2 
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ROUNDS l-4 GROUNDWATER ANALVTICAL RESULTS SUMMARY 
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ROUNDS 1-4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
“EAR 1 ANNUAL GROUNDWATER REPORT FOR GOSS COVE 

NSB-NLON. GROTON. CONNECTICUT 
PAGE 11 OF 11 

ChWltiCd Primary Secondary NSB-NLON HNUS 73 HNUS 73 HNVS 23 HNUS 23 

Monitoring Monitoring Background 01 02 03 04 

Criterion”’ Crdetion”’ Concentration”’ ,110,2”02 312312007 9119i2002 121212002 

“OCS (UglL) 
METHYLENE CHLORIDE 48,M)o 1.600 I I I” 2” I 1” I 2” 

TETRACHLOROETHENE a8 885 1” I II t u 1 u 

XYLENES. TOTAL 5Owo”~ NA I I 1 u 1” I 1” I 1” I 

Miscelm~ous Parameters (mgL) 
HARDNESS I NA I NA I NA I 97 3 I 222 I 208 I 221 

NITRATE NA NA NA 26 14 J 78 I 15 J 
SULFATE I NA I NA I NA I 12 I 20 I 16 J 13 

L.LQJui 
Bold numbers denote exceedance of secondary mon,tormg cr,,e,,on, pnmary manltormg c,lte,lo”. 0, background conCen~,a,~~)ns 
, surface Water Proleclwn Cr,ler,a for Substances tn Groundwater (CTDEP. 1996) 
2 ,nduS,r,allcO”me,cl~I vola1111zat10” cnterta for groundwaler (CTDEP. 19961 
3 surface water Protect~an Cr~tena lo, Substances I” ~roundwater. wng a sls-%e.dc dlti~on factor or 118 VtN”S. lQ9W 
4 Conneckcut Water Quality Standards far the proleckon of Human Health lrom cowmpkon of organisms (CTDEP. 1997) 
5 Natnnal Recommended Water Qual~ly Crneria for the protectvan of human heaM lrom consumption d qanlsms (USEPA 1999) 
6 Connecl~ur Waler Qwkly Slandards lo, the protechon 01 aquatic kfe (chrontc. sakwater) (CTDEP, 1997) 
7 Background Concentrallons taken from Basemde Grow&ale, Operable “ml Remedial lnvest~gatlon Rwoti (TINUS. 2002a) 
J Esl~mated Value 
R Rqecfed Value 

U U,td&.%d 
NA NO, Available 
ND No1 Detected an background samples 

NO, analyzed for I” background samples 



Well 
Number 

8MWl 

8MW2S 

8MW2D 

8MW3 

8MW5.s 

8MW6S 

8MW6D 

8MW7S 

8MW8D 

8MW 1 OS 

HNUS23 

8SGOl (4) 

NOTES: 

TABLE 4-2 

ROUND 4 GROUNDWATER LEVEL MEASUREMENTS AND ELEVATIONS 
GROUNDWATER MONITORING REPORT 

GOSS COVE LANDFILL, NSB-NLON, GROTON, CONNECTICUT 

1 Reference elevation is top of well casing (NAVD 1988). 
2 Depth to water is from top of well casing. Low tide was measured on December 2, 2002 and high 

tide was measured on December 1, 2002. 
3 Well screen depths designated as shallow unconfined, deep unconfined, and bedrock 

groundwater. 
4 Reference elevation is surveyed mark on top of pier. 



TABLE 4-3 

DOWNGRADIENT GROUNDWATER RESULTS FROM SHALLOW WELLS FOR copes DURING ROUNDS 1 THROUGH 4 

DETECllON STATlSTlCS AND 95% UPPER CONFIDENCE LIMITS 

GOSS COVE, NSB-NLON, GROTON, CT 

PARAMETER 

vocs @g/L) 

METHYLENE CHLORIDE 

TETRACHLOROETHENE 

TOTAL XYLENES 

FREQUENCY OF RANGE OF SHAPIRO-WILK SHAPIRO-WILK SHAPIRO-WILK 95% UCL 95% UCL MAIXMUM POSlTlVE 

DETECTlON DETECTlONS AVERAGE W NORMAL W LOGNORMAL W TEST DISTRIBUTION NORMAL LOGNORMAL DETECllON EPC (1) 

I O/24 0.854 1 .._ . . . . . . _.. I ._. . . . ._. I 
2/24 0.3 - 0.4 0.571 1 0.265 1 0.364 0.916 LOGNORMAL ) 0.715 0.633 1 0.4 0.4 

I 16124 0.3 - 200 60.3 1 0.666 1 0.816 0.916 LOGNORMAL ( 89.6 2769 1 200 200 

1 EPC is defined as Exposure Point Concentration and is the lesser of the distribution-appropriate 95% LJCL and the maximum detection. 

Includes samples from the followmg wells: 8MW1, 6MW2S. 6MW3. t3MW5S 8MW6S, 6MW7S 

Data sets which fail the W test for normality and lognormality are assumed to be lognormal. 

- 



TABLE 4-4 

DOWNGRADIENT GROUNDWATER RESULTS FROM DEEP WELLS FOR COPCs DURING ROUNDS 1 THROUGH 4 

DETECTlON STATlSTlCS AND 95% UPPER CONFIDENCE LIMITS 

GOSS COVE, NSB-NLON, GROTON, CT 

PARAMETER 

vocs @g/L) 

Ml 
TE 

FREQUENCY RANGE OF SHAPIRO-WILK SHAPIRO-WILK SHAPIRO- 95% UCL 95% UCL MAIXMUM POSlTlVE 
OF DETECTlON DETECTlONS AVERAGE W NORMAL W LOGNORMAL WILK W TEST DlSTRlBUTlON NORMAL LOGNORMAL DETECTION EPC (1) 

50 1 . . . I . . I I . . . . . I . . . _.. 
9 I n797 I n awl I nara I ,ncMnaknal I 9.4 (1 I cat” I C” I C” 

ETHYLENE CHLORIDE I 018 1~ . . . 1 0.7 

-TRACHLOROETHENE 618 I 0.3-54 1 12.- , “., LV “.YYY “.“aY , LVYI.VI Il.l,lL L7.U , YL17 , .Yi , J.i 

TOTAL XYLENES I 418 I 0.2-1s I 4.40 1 0.704 1 0.831 1 0.818 1 LOGNORMAL 1 A84 1 170 I 18 1 18 
svocs @g/L) 

BENZO(A)ANTHRACENE 218 0.27 0.6 Olfs I 
E---F 

I I rl*,* I I r,chln”h”Al I 1,707 I ,,nan I “C I 

BENZO(A)PYRENE 218 0.4. 1 O.ZL, , “.“LY “.t. IL , “.“l” , L”“,““! 1111 

BENZO(B)FLUORANTHENE 318 0.16 - 1 0.245 1 0.655 1 0.875 1 0.818 1 LOGNORM 
BENZO(G.H.I)PERYLENE Z/8 0.2 1 0.2” ’ ’ n 7-n I nn.- 

BENZOlKlFl I IORANTHFNF -L;L; .-. .- 
I 

3/* 
- I -  

rl7.1 
_ . I  

rl? 

BIS(2-E -THYI HEXYI p A iTHALATE l/8 3 - 
CARBAZOLE I O/8 I . . [ 3.75 1 . . . I 
CHRYSENE 518 1 0.05 - 1 I 0.300 I 0.7RA l 
~lRl=N7~,A H,ANTHRA~FNF I 9/R I nil,. nLl I nnoc7 I n -. I -. . . 
FLUORANTHENE 
lNDENO(l.2.3-CD)PYRENE 

PHENANTHRENE 

PYRENE 
- sticides/PCBs (q/L) 

I’-non 

. “.“.,,,I 

8/E 0.6. 5 2.26 0.818 0.918 r - . - . -  

Z/8 0.4-l 0.238 0.624 OR13 
- I . -  , 0.818 I LO( 

6/E 0.2 - 1.3 0.550 0.900 n OFF “.“d_I I n*,* I hl , Y”,” , I.“III”I”L 

El8 0.5 5 2.07 0.856 0.880 1 0.818 1 LOGNORM 

I O/R I __. I nnn47* I .._ I __. I I I ~~ I I I I 

1 EPC IS defined as Exposure Potnt Concentration and IS the lesser of the distribution-appropriate 95% UCL and the maxImum delectlon. 

Includes samples from the following wells: 8MW2D. EMWGD 

Data sets whtch fail the W test for normaltty and lognormallty are assumed to be lognormal. 



TABLE 4-5 

UPGRADIENT GROUNDWATER RESULTS FOR COPCs DURING ROUNDS 1 THROUGH 4 

DETECTION STATlSTlCS AND 95% UPPER CONFIDENCE LIMITS 

GOSS COVE, NSB-NLON, GROTON, CT AUGUST 2003 

PARAMETER 

FREQUENCY RANGE OF SHAPIRO-WILK SHAPIRO-WILK SHAPIRO-WILK 95% UCL 95% UCL MAIXMUM POSlTlVE 

OF DETECTlON DETECTlONS AVERAGE W NORMAL W LOGNORMAL W TEST DtSTRlBUTlON NORMAL LOGNORMAL DETECTlON EPC (1) 

vocs (UglL) 
METHYLENE CHLORIDE I o/12 1 2.88 . . . I . . . . . ._. _.. I . . . 
TETRACHLOROETHENE 8/12 650 3300 1 1338 0.874 1 0.694 ) 0.859 1 NORMAL 1998 1 48591174376 3300 1 1998 
TOTAL XYLENES I 202 1 - 25 1 4.63 0.472 1 0.519 ( 0.859 1 LOGNORMAL 9.56 ( 18.8 25 1 188 

1 EPC 1s dellned as Exposure Polnl Concentration and IS the lesser of the distribution-appropriate 95% UCL and the maximum detectton 

Includes samples trom the followng wells: 8MWl. 8MW2S. 8MW3, 8MW5S, EMWGS, 8MW7S 

D?*- -sts which fail the W test for normality and lognormality are assumed to be lognormal. 



TABLE 4-6 

GROUNDWATER - ROUNDS 1 THROUGH 4 
STATISTICAL TEST RESULTS FOR COPCS 

COMPARISON OF DOWNGRADIENT RESULTS FROM SHALLOW WELLS WITH UPGRADIENT RESULTS 
GOSS COVE, NSB-NLON, GROTON. CT 

PAGE 1 OF 2 

METHYLENE CHLORIDE 
I 

0124 
I 

0112 
I 

0136 100 000” FAIL 

PARAMETER 
vocs (UglL) 

TETRACHLOROETHENE 
TOTAL XYLENES 

FREOUENCV OF FREOUENCV OF FREQUENCY OF LESS THAN SHAPIRO WILK LEVENE’S TEST OF DOWNGRADIENT 
DETECTION DETECTION DETECTION % 50% DOWNGRADIENT UPGRADIENT TEST OF HOMOGENIETV OF FOR2 ABOVE 

DOWNGRADIENT UPGRADIENT TOTAL NONDETECTS NONDETECTS DISTRIBUTION DISTRIBUTION DISTRIBUTION VARIANCE TYPE OF TEST (1) SCORE P-LEVEL UPGRADIENT? 

NO 

1 I I I I I I I I I I I 
I 2124 I 8112 1 10136 1 72 229, 1 FAIL 1 1 PROPORTIONS 1 25.0 1 OOOE+OO NO 
1 16124 1 2/12 1 16136 1 50 00% 1 FAIL 1 I I I 1 PROPORTIONS 1 139 1 OOOEtOO YES 

Dl.SENZO(A.H)ANTtiRACENE 0124 
I 

o/12 
I 

0136 100 00% FAIL 
NO DOWNGRADIENT 

DETECTIONS 

FL.UORANlHENE 1,124 0112 17/36 52.70% FAIL 
NO UPGRADIENT 

DETECTIONS 

INDEN0(1,2.3 CD)PYAENE 1124 0112 II36 97 22% FAIL 
NO UPGRADIENT 

DETECTIONS 

PHENANTHRENE 15124 0112 15136 56.33% FAIL 
NO UPGRADIENT .~. 

DETECTIONS 

PYRENE 

PesticidesIPCBs (uglL) 

17124 o/12 17136 52 76% FAIL 
NO UPGRADIENT 

DETECTIONS 

I 

4.4’.DOD 0124 o/12 O/36 100 00% FAIL 
NO DOWNGRADIENT 

DETECTIONS 

4,4,-DDE o/24 o/12 O/36 100.00% FAIL 
NO DOWNGRADIENT 

DETECTIONS 

NO DOWNGRADIENT 
4.4’.DOT 0124 o/12 O/36 100.00% FAIL 

DETECTIONS 

ALDRIN O/24 o/12 O/36 100.00% FAIL 
NO DOWNGRADIENT 

DETECTIONS 

NO DOWNGRADIENT 
AROCLOR- 1246 0124 Oili 0136 100.00% FAIL 

DElEClIONS 

100 00% FAIL 
NO DOWNGRADIENT 

AROCLOR-1254 0124 o/12 O/36 DETECTIONS 

NO DOWNGRADIENT 
AROCLOR 1260 0124 0112 O/36 100.00% FAIL .~. 

DETECTIONS -‘- 

NO DOWNGRADIENT 
DIELDRIN O/24 0112 0136 100 0096 FAIL DETECTIONS 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 



TABLE 4-6 

GROUNDWATER - ROUNDS 1 THROUGH 4 
STATISTICAL TEST RESULTS FOR COPCS 

COMPARISON OF DOWNGRADIENT RESULTS FROM SHALLOW WELLS WITH UPGRADIENT RESULTS 
GOSS COVE, NSB-NLON. GROTON. CT 

PAGE 2 OF 2 

PARAMETER 

HEPTACHI~OR 

FREOUENCVOF FREOUENCVOF FREDUENCVOF LESS THAN SHAPIRO WILK LEVENE’S TEST OF DOWNGRADIENT 

DETECTION - DETECTION - DETECTION % 50% DOWNGRADIENT UPGRADIENT TEST OF HOMOGENIETV OF FOR2 ABOVE 

DOWNGRADIENT UPGRADIENT TOTAL NONDETECTS NONDETECTS DISTRIBUTION DISTRIBUTION DISTRIBUTION VARIANCE TYPE OF TEST (1) SCORE P-LEVEL UPGRADIENT? 

NO DOWNGHADIENT 
0124 Oil2 0136 100 00~. lAlL IIF rFcllONS 

NO 

Downgradlenl results are In sIal~sI~cally sigrllllcanl exceedance 
01 upgradlenl results when p level IS less than 0 05 and Z scdre 
IS greater than the cntlcal value lor the appropnale It-St. 
I DpwngradwII considered similar Id upgradlerll II no detections ln downgradlenl or upgradlenl. 

Downgrad~enl consIdrwI greater than upgradIent if deleclmns In downgradlenl, but no detections In upgradIent. 
Test 01 Propod~on~ #. (1 , 50% ndndelecls I” downgradlenl and upgradIent combined, 
NowParamelnc All A run 11 < 50% nondelects and fail Shapiro-Walk Test or Levene’s Test: 
Parametnc ANOVA run 11 < 50% nondetects and pass Shapiro Walk Test and Levene’s Test 



TABLE 4-7 

GROUNDWATER - ROUNDS 1 THROUGH 4 
STATISTICAL TESTS FOR COP& 

COMPARISON OF DOWNGRADIENT RESULTS FROM DEEP WELLS WITH UPGRADIENT RESULTS 
GOSS COVE, NSB-NLON. GROTON, CT 

PAGE 1 OF 2 

FREOUENCY OF FREQUENCY OF FREOUENCY OF LESS THAN SHAPIRO WILK LEVENE’S TEST OF DOWNGRADIENT 
DETECTION DETECTION - DETECTION - % 50% DOWNGRADIENT UPGRADIENT TEST OF HOMOGENIETV OF FORZ ABOVE 

PARAMETER DOWNGRADIENT UPGRADIENT TOTAL NONDETECTS NONDETECTS DISTRIBUTION DISTRIBUTION DISTRIBUTION VARIANCE 
,,A,._ 1-1. . 

TYPE OF TEST (1) SCORE P-LEVEL UPGRADIENT? 

MESHYLENE CHLORIDE O/8 O/l2 O/PO 100 OO”0 FAIL 
NO DOWNGRAUIt NT 

DETECllONS 
NO 

_. ._ .,_” , YY “Y Y , ,.u., L~ll,l.VII,“,nL ,““, l,“,,TL 
TOTAL XYLENES I 

NO 
4/8 I 2112 I 6120 70 00% [ FAIL 1 I 

HAMtlHlC 1 -2 19 1 00285 [ 

svocs &g/L) 
I I 1 PHOP”“II”NS 1 I -- I NO 

I 
BENZO(A)ANTHRACENE 

NO uPGRAI)IFNI 
nCTCPTln~,c YES 

BENZO(A)PYRENE 

ULO(B)FLUORANTHENE 

218 O/l2 Z/PO so 00% FAIL 
YL. LY I I\ll,., 

218 0112 2120 90.00% FAIL 
NO UPGRADIENT 

DETECIIONS 

38 0112 3120 85.0096 FAIL 
NO UPGRADIENT 

nET!=rTlnNS I 1 , I I I , I_.L -.,-..- 

EENZO(G,H.I)PERYLENE 2w 0112 2/20 so 00% FAIL 
NO UPGnADlENT ..~ 

DE I ECTIONS 
YES 

..,. .̂  ̂ ^.^,_.,_ 
(SEN~~(K)FLU~RANTHENE I 218 I o/12 I 2120 1 90.00% 1 FAIL 1 YES 

BIS(Z-ETHYLtiEXYL)PHTHALATE 1 I 
I I 

118 5112 I 6120 1 7000% I FAIL 1 I 
I 

0 OOEtOO NO 
I 

I 
I I 

I PROPORTIONS 1 -8.66 
I .,n n~,.*.,r-...l~.l~ 

CAREIAZOLE 0112 I o/20 1 100.00% 1 FAIL I I I I I”” ““YYlY”“AV,C,Y I .~~ 
DETECTIONS 

CHRYSENE 

DIBENZO(A.H)ANTHRACENE 

FLUORANTHENE 

Pesticides/PC& @g/L) 

NO 

YES 

YES 

YES 

YES 

YES 

.~. YES 

4.4’ DDD 018 FAIL 
NO DOWNGRADlENl 

DETECTIONS 
NO 

4.4’ DDE 018 0112 0120 100 00% FAIL 
NO DOWNGRADIENT ..~ 

DETECTIONS 
NO 

4.4 DDT 018 0112 o/20 100 00% FAIL 
NO DOWNGRADIENT 

DETECTIONS 
NO 

ALDRIN O/8 o/i2 o/20 100 00% FAIL 
NO DOWNGRADIENT .~. 

DETECTIONS 
NO 

AROCLOR 1248 018 0112 o/20 100 00% FAIL 
NO DOWNGRADIENI 

DETECTIONS 
NO 

AROCLOR-1254 018 0112 O/20 1 00 00% FAIL 
NO DOWNGRADIENT 

DETECTIONS 
NO 

AROCLOR-1260 018 0112 0120 100 00% FAIL 
NO DOWNGRADIENT .~~ 

DETECTIONS 
NO 

DIELDRIN 018 0112 O/20 100 00% FAIL 
NO DOWNGRADIENT 

DETECTIONS 
NO 



TABLE 4-7 

GROUNDWATER -ROUNDS 1 THROUGH 4 
STATISTICAL TESTS FOR COPCs 

COMPARISON OF DOWNGRADIENT RESULTS FROM DEEP WELLS WITH UPGRADIENT RESULTS 
GOSS COVE, NSB-NLON. GROTON, CT 

PAGE 2 OF 2 

PARAMETER 

HEPTACHLOR 

FREQUENCYOF FREOUENCYOF FREOUENCYOF LESS THAN SHAPIRO WILK LEVENE’S TEST OF DOWNGRADIENT 
DETECTION - DETECTION - DETECTION - % 50% DOWNGRADIENT UPGRADIENT TEST OF HOMOGENIETV OF FORZ ABOVE 

DOWNGRADIENT UPGRADIENT TOTAL NONDETECTS NONDETECTS DlSTRlt3UTlON DISTRIBUTION DISTRIBUTION VARIANCE TYPE OF TEST (1) SCORE P-LEVEL UPGRADIENT? _ 

NO DOWNGHADIENT 
018 0112 0120 100 00% FAIL DETFCIIONS 

NO 

Total Metals (q/L) 

NO DOWNGHADIFNT 
ANTIMONY 018 0112 0120 100 00~~ FAIL NO 

DtTEClIONS 

NO UPGRADIENT 
ARSENIC E/6 0112 8120 60 00% FAIL 

DElECTIONS 
YES 

NO DOWNGHADXNT 
BERYLLIUM O/8 o/12 o/20 100.00% FAIL 

DETECTIONS 
NO 

NO DOWNGRADIENT 
CADMIUM 018 0112 O/20 100.00% FAIL DElFCllONS --. 

NO 

COPPER 518 2112 

LEAD 218 o/12 

MERCURY l/8 o/12 

7/20 65.00% FAIL 

2/20 90 00% FAIL 

l/20 95.00% FAIL 

PROPORTIONS 
NO.UPGRADIENT 

DETECTIONS 
NO UPGRADIENT 

DETECTIONS 

14 8 0 DOE +OO YES 

YES 

YES 

NICKEL 
VANADIUM 
ZINC 
Dissolved Metals (uglL) 

ANTIMONY. FILTERED 

218 l/12 3/20 85.00% FAIL 
218 2112 4/20 80.00% FAIL 
218 4112 6/20 70 00% FAIL 

018 0112 0120 100 00% FAIL 

PROPORTIONS 109 O.OOE+OO YES 
PROPORTIONS 10.9 O.DDE+Cil YES 
PROPORTIONS 5.45 2.57E-08 YES 

NO DOWNGRADIENT 
DETECTIONS 

NO 

NO UPGRADIENT 
ARSENIC, FILTERED 8W O/l2 8I20 60 00% FAIL DETECTIONS 

YES 

NO DOWNGRADIENT 
BERYLLIUM, FILTERED 018 0112 0120 100.00% FAIL ..~ 

DETECTIONS 
NO 

NO DOWNGRADIENT 
MlUM FILTERED 

Downgradlent results are I” stat~sl~cally sigmlicanl exceedance 
01 upgradk?“! results when p-level is less than 0 05 and 2 Score 
IS greater than the cnkcal value lor the appropriate leS1. 
1 Downgrad,ent consldered s,m,lar ,o upgradlent II no deteclwns I” downgradlenl or upgradIent. 

Downgradient considered grealer than upgradlent II detecllons m downgradient, but no detecl!ons I” upgradIent. 
Test of Propomons m” !I > 50°6 “ondetects I” downgradent and upgrade”1 combined, 
Non-Parametric ANOVA run II ( 50% “andelects and tall Shapiro-Walk Test 01 Levene’s Test: 
Patametnc ANOVA run ,I c 50% nondetects and pass Shapiro-Wilk Test and Levene’s Test. 



TABLE 4-8 

GROUNDWATER - ROUNDS 1 THROUGH 4 
TEST OF PROPORTIONS RESULTS FOR COPCs 

COMPARISON OF DOWNGRADIENT RESULTS FROM SHALLOW WELLS WITH UPGRADIENT RESULTS 
GOSS COVE, NSB-NLON, GROTON, CT 

HIGHEST 1 I I I I I I DO- 

I PARAMETER I 
vocs (@j/L) 

ITETRACHLOROETHENE Y.” , “.3”“I , I , Ilt , “.“‘+L , 0 , IL n4 I n rnn, I 4 I e-l” I nnrr, I 0 I 4’) 0.667 0.2500 1 -25.0 1 O.OOE+OO NO 
L” 1 L3.U” 1 1 1 L4 , V.3J.l , ” , IL 0.000 0.2222 1 13.9 1 O.OOE+OO YES 

UPGRADIENT ABOVE 
NON-DETECT c (1) kd (2) ” t3) Pdt4) h (2) m (3) Pu (5) P (6) Z SCORE (7) P-LEVEL (8) UPGRADIENT? 

c 
- ^^. ^. ^^^^ 

1 0.333 1 0.1667 1 -11.6 1 O.OOE+OO 1 NO I 

I I ncnnn’ .-  ̂ 1 O.OOE+OO 1 YES 
I fll-mFlfKl I VFS 

--. - -. _..-- 
I 

, .“” , 

nnil c~ I74ln375I 3 Ii7 In75nl0.33331 I nnnnnn9,o I 

I - .̂- ..-- 

24 
7.u 

0.125 0 12 0.000 0.0833 7.8 
24 0.167 0 12 0.000 0.1111 9.1 

ioo1 5 24 0.208 3 12 0.250 0.2222 -1.; 

2.44E-15 1 YES 
^^ I 

Downgradient results are in statistically significant exceedance 
of Upgradient results when p level 4 0.05 and Z score > +1.645. 

1 C = cut-off value (slightly larger than the highest Upgradient non-detect) 
2 kd, ku = the number of Downgradient and Upgradient measurements, respectively that exceeds C 
3 n, m = the number of Downgradient and Upgradient results 
4 pd = Kd/n = proportion of Downgradient samples that exceed C 
5 pu = kuln = proportion of Upgradient samples that exceed C 
6 p = (kd + ku) / (n + m) = proportion of samples that exceed C 
7 Z, = (p,-p,) I [p(l-p)(lln+l/m)]“2 

8 P-level = probability that Upgradient and Downgradient concentrations are similar 



TABLE 4-9 

GROUNDWATER - ROUND 1 THROUGH 4 
WILCOXON RANK SUM RESULTS COMPARING COPC 

DOWNGRADIENT RESULTS FROM DEEP WELLS WITH UPGRADIENT RESULTS 
GOSS COVE, NSB-NLON, GROTON, CT 

DOWNGRADIENT I UPGRADIENT Adjusted Z- Adjusted p- ANOVA 

PARAMETER Total of Ranks 1 n (1) 1 Avg Rank 1 Total of Ranks [ m (2) [ Avg Rank Z-Score P-level Score (3) level (4) RESULT 

vocs (ug/L) 
~TETRACHLOROETHENE 1 56 1 8 1 7.00 I 154 1 12 1 12.8 1 -2.16 1 0.0308 1 -2.19 1 0.0285 1 PASS 1 

1 n = Number of Downgradient Samples 
2 m = Number of Upgradient Samples 
3 Adjusted for tied ranks. 
4 Downgradient results are in statistically significant exceedence 

of upgradient results when p-level < 0.05 and the adjusted Z-score > +I .645 





TABLE 4-l 1 

GROUNDWATER -ROUNDS 1 THROUGH 4 
COMPARISON OF COP& IN SHALLOW WELLS ABOVE UPGRADIENT CONCENTRATIONS TO 

SITE-SPECIFIC BACKGROUND AND MONITORING CRITERIA 
GOSS COVE. NSB-NLON, GROTON, CT 

PAGE 1 OF 2 

Downgradient Shallow Well Average (1) Cumulative Maximum (2) Cumulative Site-Specific Primary (4) Secondary (5) 
Parameters (ug/L) Round 1 1 Round2 ) Round 3 1 Round4 Average Round 1 1 Round 2 1 Round 3 1 Round 4 Maximum Background (3) Monitoring Criteria Monitoring Criteria 
vocs 

ITOTAL XYLENES 1 63.6 ) 65 1 1 50.0 ) 62 4 ) 60.3 1 200 1 190 1 1fD 1 190 1 200 1 __ -- 50000'"' I NA I 

Upgradient Well 
Parameters (ug/L) 
vocs 
TOTAIL XYLENES 

Average (1) Cumulative Maximum (2) Cumulative Site-Specific Primary (4) Secondary (5) 

Round1 1 Round2 1 Round3 I Round4 Average Round 1 I Round 2 1 Round 3 1 Round 4 Maximum Background (3) Monitoring Criteria Monitoring Criteria 

1 ND 1 ND 1 ND ( 0.83 1 4.63 I ND I ND I ND I 25 I 25 1 ._ I 50000(6' NA I 



TABLE 4-11 

GROUNDWATER - ROUNDS 1 THROUGH 4 
COMPARISON OF COPCs IN SHALLOW WELLS ABOVE UPGRADIENT CONCENTRATIONS TO 

SITE-SPECIFIC BACKGROUND AND MONITORING CRITERIA 
GOSS COVE, NSB-NLON, GROTON, CT 

PAGE 2 OF 2 

Upgradient Well Average (1) Cumulative 
Parameters (q/L) Round 1 I Round 2 I Round 3 I Round4 

Maximum (2) Cumulative Site-Specific Primary (4) Secondary (5) 
Average Round 1 I Round 2 I Round 3 I Round 4 

IN 1 ND 1 
Maximum Background (3) Monitoring Criteria Monitoring Criteria 

ND 7 DENO(I.2,3-CD)PYRENE 1 ND 1 ND ND ND ND ND N ID ND 

IPHENANTHRENE 1 

1 0.3(” 

ND 1 

1 1 --~I 

ND 1 
1 0.031 

ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND ND ._ 0.3”’ 0.031 

IPYRENE 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 
Total Metals 

1 ND ND ._ 110000 11000 

LEAD ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 N 

MERCURY 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND [ ND 1 

[ZINC ND 
Dissolved Metals 

12.0 1 7.63 1 9.12 1 6.26 ND 1 34.6 1 19.3 [ 25.2 1 34.6 I 131 123 I 

Bold numbers denote exceedance of monitoring criterion and background concentrations. 
1 Average calculated using result for positive detections and 112 detection limit for non-detects in each round. 
2 Maximum positive detection in each round. 
3 Background concentrations taken from Basewide Groundwater Operable Unit Remedial Investigation Report (TtNUS, 2002a) 
4 Surface Water Protection Criteria for substances in groundwater (CTDEP, 1996) 
5 Connecticut Water Quality Standards for the protection of Human Health from consumption of organisms. (CTDEP. 1997) 
6 Industrial/commercial volatilization criteria for groundwater (CTDEP, 1996). 
7 Surface Water Protection Criteria for substances in groundwater, using a site-specific dilution factor or 116 (TtNUS. 1999a). 
6 Connecticut Water Quality Standards for the protection of aquatic life (chronic, saltwater). (CTDEP, 1997) 
NA Not Available 
ND Not Detected in background samples. 
--- Not analyzed for in background samples. 



TABLE 4-12 

GROUNDWATER - ROUNDS 1 THROUGH 4 
COMPARISON OF COPCs IN DEEP WELLS ABOVE UPGRADIENT CONCENTRATIONS TO 

SITE-SPECIFIC BACKGROUND AND MONITORING CRITERIA 
GOSS COVE, NSB-NLON, GROTON, CT 
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Downgradient Deep Well Average (1) Cumulative Maximum (2) Cumulative Site-Specific Primary (4) Secondary (5) 
Parameters @g/L) Round 1 1 Round 2 1 Round 3 1 Round4 Average Round 1 ) Round2 ) Round3 1 Round4 Maximum Background (3) Monitoring Monitoring 

COPPER, FILTERED 
MERCURY, FILTERED 

NICKEL, FILTERED 

-  

ND , ._- , __. , 
0.0225 1 ND ( 0.0125 1 0.0250 = em 

406 1 ND 1 7.45 

Upgradient Well Parameters 
q/L) 

Average (1) Cumulative Maximum (2) Cumulative Site-Specific Primary (4) Secondary (5) 

Round 1 I Round2 I Round3 I Round4 Average Round 1 ( Round2 1 Round 3 1 Round4 Maximum Background (3) Monitoring Monitoring 

Total Metals 
ARSENIC 
COPPER 

LEAD 

ND ND ND ND ND ND ND ND ND ND 1.92 4 0.14 

ND ND ND 1.45 0.992 ND ND ND 2 2 107 46 2.4”’ 

ND ND ND ND ND ND ND ND ND ND 6.63 13 R.1’8’ 



TABLE 4-l 2 

GROUNDWATER - ROUNDS 1 THROUGH 4 
COMPARISON OF COPCs IN DEEP WELLS ABOVE UPGRADIENT CONCENTRATIONS TO 

SITE-SPECIFIC BACKGROUND AND MONITORING CRITERIA 
GOSS COVE, NSB-NLON, GROTON, CT 

PAGE 2 OF 2 

Upgradient Well Parameters 
ug/L) 

MERCURY 

Average (1) Cumulative Maximum (2) Cumulative 
Round 1 I Round 2 I Round 3 1 Round 4 

Site-Specific Primary (4) 
Round 1 I Round2 I Round 3 I Round4 

Secondary (5) 
Average Maximum 

ND 1 ND 1 ND 1 ND 
Background (3) Monitoring Monitoring 

ND ND 1 ND [ ND 1 ND ND ND 0.4 0.025”’ 

NICKEL 1 ND 1 ND 1 0.690 1 ND 1 2.19 ( ND 1 ND 1 1.2 1 ND 32.2 

1 1 
1 1.2 880 

VANADIUM 1 ) 1 

I 

1 1 1 

I 8.2@’ 

ND ND 0.933 ND 1.38 ND ND 1.7 I ND 1 1.7 1 10.2 I NA NA 
ZINC I ND I 17n I 767 I 017 I 
Dissolved Metals 
ARSENIC, FILTERED 
COPPER, FILTERED 
MERCURY, FILTERED 
NICKEL, FILTERED 

8.28 1 ND 1 34.6 I 19.3 I 25.2 I 34.6 ) 131 123 I 81(8) 

ND ND ND ND ND ND ND ND ND ND 1 2.55 4 0.14 

ND 1 0.723 1 ND 2.18 1 ND 1 ND 1.3 ND - 1.3 1 15.3 880 8.2@’ I 

Bold numbers denote exceedance of monitoring criterion and background concentrations. 
1 Average calculated using result for positive detections and 112 detection limit for non-detects in each round. 
2 Maximum positive detection in each round. 
3 Background concentrations taken from Basewide Groundwater Operable Unit Remedial Investigation Report (TtNUS, 2002a) 
4 Surface Water Protection Criteria for substances in groundwater (CTDEP. 1996) 
5 Connecticut Water Quality Standards for the protection of Human Health from consumption of organisms. (CTDEP, 1997) 
6 Industrial/commercial volatilization criteria for groundwater (CTDEP, 1996). 
7 Surface Water Protection Criteria for substances in groundwater. using a site-specific dilution factor or 118 (TtNUS, 1999a). 
8 Connecticut Water Quality Standards for the protection of aquatic life (chronic, saltwater). (CTDEP, 1997) 
NA Not Available 
ND Not Detected in background samples. 
--- Not analyzed for in background samples. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS 

This Year 1 Annual GMR summarizes 4 rounds (1 through 4) of groundwater analytical data collected 

from selected monitoring wells at the Goss Cove Landfill site. The results of the monitoring program are 

being used to evaluate the success of the remedial action (i.e., installation of an engineered cap) at 

minimizing contaminant migration from the landfill to downgradient locations, As previously stated, the 

COPCs evaluated for this monitoring program were identified in the GMP and are summarized on Table 

4-1. The steps generally followed during the data evaluation were those shown on Figure 5-1. The 

evaluation included the following: 

l Comparison of analytical data to primary and secondary monitoring criteria and background 

concentrations. 

l Statistical comparison of analytical data from downgradient and upgradient monitoring wells. 

l Comparison of COPCs that were statistically higher in downgradient wells as compared to upgradient 

wells to background concentrations and monitoring criteria. 

l Trend analysis of select COPCs. 

The results obtained during Rounds 1 through 4 for shallow downgradient wells indicated that five 

analytes [benzo(a)anthracene, phenanthrene, total and dissolved arsenic, and total lead] exceeded the 

primary monitoring criteria and the related site-specific background concentrations where applicable. 

Temporal plots for benzo(a)anthracene, total and dissolved arsenic, and total lead do not show any 

significant increasing trends in the concentrations of these COPCs, when compared to upgradient 

concentrations. Shallow downgradient wells 8MW2S and 8MW3 contained phenanthrene concentrations 

that exceeded the upgradient well concentrations and the concentrations in other downgradient wells 

(shallow and deep), and increased in concentration over time. 

The results obtained during Rounds 1 through 4 for deep downgradient wells indicated that twelve 

analytes (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 

benzo(k)fluoranthene, chrysene, indeno(l,2,3-cd)pyrene, phenanthrene, total and dissolved arsenic, total 

lead and total zinc) exceeded the primary monitoring criteria and the related site-specific background 

concentrations when applicable. Temporal plots did not show any significant increasing trends in the 
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concentrations of COPCs, when compared to upgradient concentrations. SVOCs and total zinc 

concentrations spiked during Rounds 1 and 2, but dropped thereafter. 

Several COPCs are present at greater levels in upgradient wells when compared to downgradient wells. 

Those COPCs include PCE, total xylenes, bis(2-ethylhexyl)phthalate, dissolved mercury, and dissolved 

zinc. The PCE contamination in particular, has been identified as originating from a neighboring dry 

cleaning establishment (B&RE, 1997b and CTDEP, 1999). 

5.2 RECOMMENDATIONS 

As discussed above, the analytical results for the first year of groundwater monitoring at the Goss Cove 

Landfill showed exceedances of the primary monitoring criteria and the related site-specific background 

for several analytes. Phenanthrene concentrations appear to be increasing in concentration over time in 

the localized vicinity of shallow wells 8MW2S and 8MW3. Several compounds also exist in upgradient 

wells at concentrations greater than downgradient wells. 

The following recommendations are made based on the results of the initial year of monitoring at the 

Goss Cove Landfill. 

. The sampling frequency should continue on a quarterly basis for the next year. A second year of 

data will support the ongoing evaluation of contaminant types, concentrations, and trends over time. 

l The sampling frequency can be re-evaluated after the second year of monitoring. 

. The monitoring program should include the same monitoring wells that were sampled in Rounds 1 

through 4. Those wells include 8MW1, 8MW2S, 8MW2D, 8MW3, 8MW5S, 8MW6S, 8MW6D, 

8MW7S, 8MW8D, 8MWlOS, and HNUS23. 

l Analyses should continue for TCL organics, TAL metals (total and dissolved), and water chemistry 

parameters (hardness). Field measurements for ferrous iron (Fe+2) should be discontinued. 

. Routine maintenance should be conducted on the remaining monitoring wells included in the 

monitoring program to facilitate monitoring activities into the future. 

--A‘---, 
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ROUNDS 1 THROUGH 4 

TIDE TABLES 



Tide Predictions for New London, Connecticut Page 1 of S _ _ 

All times listed are in Local Time, and all heights are in Feet referenced to Mean Lower Low 
Water (MLL W). 

New London, Connecticut 
Tide Predictions (High and Low Waters) 
NOAA. National Ocean Service 

Day 

1M 
ZTU 
3 w 
4 Th 
5 I 
6 sa 
I su 
8 M 
9Tu 

10 w 
11 Th 
12 P 
13 sa 
14 su 
15 M 
16 Tu 
17 w 
18 Th 
19 F 
20 sa 
21 su 
22 M 
23 Tu 
24 W 
25 Th 
26 I 
27 Sa 

Time lit. 

326axn L 0.4 
4ooam L 0.3 
434am L 0.3 
509am L 0.4 
546am L 0.5 

1218am Ii 2.6 
lOlam I? 2.5 
148am H 2.4 
244am H 2.3 
349am H 2.3 
456am H 2.4 

1207am L 0.2 
lOOam L 0.0 
151am L -0.1 
24Oam L -0.2 
328am L -0.2 
414am L -0.2 
5ooam L -0.1 
548am L 0.1 

1214~~~ H 2.7 
lOBam H 2.5 
204am H 2.4 
305am Ii 2.3 
411am Ii 2.3 
515am H 2.4 

1205am L 0.6 
125oam L 0.5 

Time lit. 

925am Ii 3.0 
1003am xi 3.1 
104oam R 3.1 
1116am H 3.1 
1152am ii 3.1 

626am L 0.6 
712am L 0.7 
807am L 0.7 
909anl L 0.7 

1013am L 0.7 
1116am L 0.5 

557~~~ H 2.6 
651am H 2.9 
741am H 3.2 
829am El 3.4 
916am H 3.6 

1005am Ii 3.7 
1054am H 3.7 
1144am H 3.6 

638am L 0.3 
733am L 0.5 
834am L 0.7 
936am L 0.8 

1038am L 0.8 
1137am L 0.8 

611am If 2.5 
657am H 2.7 

Standard Time begins at 0200 

28 Su 132am L 0.5 639am H 2.8 
29 M lllam L 0.4 717am Ii 3.0 
30 Tu 148am L 0.4 754am H 3.1 
31 w 224ara L 0.3 83Oam H 3.1 

October, 2001 

Time lit. 

351pm L 0.4 
429pm L 0.3 
508pn L 0.3 
549pm L 0.3 
633~ L 0.3 

1229pln Ii 3.1 
lllpm II 3.1 
2Olpm H 3.0 
304pm H 3.0 
415pm H 3.0 
524~ H 3.1 

1218prm L 0.4 
117pm L 0.1 
214~ L -0.1 
309pm L -0.2 
4oopm L -0.3 
451pm L -0.3 
541pm L -0.3 
633pm L -0.1 

1236pm H 3.4 
13Opxu Ii 3.2 
228pm Ii 3.0 
331~ Ii 2.8 
436~ H 2.6 
537pm Ii 2.6 

1231pm L 0.7 
12Opm L 0.6 

104pm L 0.5 
145pm L 0.4 
224~ L 0.2 
303pm L 0.1 

Time Ht. 

943pm H 2.9 
102Opm H 2.8 
1059pm II 2.8 
1138pm II 2.7 

723pm L 0.3 
818pm L 0.4 
916pal L 0.4 

1014pm L 0.3 
llllpm L 0.3 

624pm H ?.2 
717pm H 3.2 
806pm H 3.3 
854pm H 3.2 
942pm H 3.1 

1031pm E 3.0 
1122pm x 2.9 

728pm L 0.1 
825pm L 0.3 
923pm L 0.4 

102opm L 0.5 
1115pm L 0.6 

63Opm H 2.6 
715pm H 2.6 

656pm H 2.7 
734~ H 2.7 
812pm II 2.7 
85Opm R 2.6 

New London, Connecticut 
Tide Predictions (High and Low Waters) 
NORA, National Ocean Service 

Standard Time 

Day Time Ht. 

1 Th 3ooam L 0.3 
2 F 337am L 0.3 
3 sa 416am L 0.4 
4 su 459am L 0.5 
5 N 549azn L 0.5 
6Tu 1229am H 2.4 
7 w 126am El 2.3 
8Th 231am H 2.4 
9 F 338am Ii 2.5 

10 sa 44Oam A 2.8 
11 su 535am H 3.0 
12 M 1226am L -0.1 
13 Tu 116am L -0.1 
14 w 204am L -0.2 
15 Th 251am L -0.1 
16 F 337am L 0.0 
17 sa 423am L 0.1 
18 Su 512am L 0.3 
19 M 604am L 0.5 
20 Tll 1236am H 2.3 
21 w 132am H 2.3 
22 Th 232am H 2.3 
23 F 334am H 2.4 
24 Sa 432am Ii 2.5 
25 su 522am H 2.6 
26 13 605am H 2.8 

Time lit. 

905am B 3.2 
94lam H 3.2 

1018am Ii 3.2 
1059am H 3.2 
1147am H 3.1 

648am L 0.6 
753am L 0.6 
859am L 0.5 

1003am L 0.4 
1106am L 0.2 
1206pm L 0.0 

625am H 3.3 
712am H 3.5 
757am H 3.6 
844am H 3.6 
931am II 3.5 

1019am xi 3.4 
1109am Ii 3.2 
12Olpm H 3.0 

7Olam L 0.6 
802am L 0.7 
902am L 0.8 
959am L 0.7 

1052am L 0.7 
1142am L 0.5 
1229pm L 0.4 

November, 2001 

Time Iit. 

343pm L 0.1 
425pm L 0.0 
51opn L 0.0 
6OOpm L 0.1 
655pm L 0.1 

1242pm W 3.1 
145pm H 3.0 
255~ li 2.9 
403pm H 2.9 
505pm A 2.9 
559pn H 2.9 
102pm L -0.1 
156pm L -0.3 
246pm L -0.4 
335m L -0.4 
422pm L -0.3 
51opm L -0.2 
6OOpm L 0.0 
652pm L 0.2 

1255~0. H 2.8 
153&m H 2.6 
253&m H 2.5 
353&m kl 2.4 
449pm H 2.3 
538~ H 2.3 
621~ H 2.4 

Time lit. 

929pm H 2.6 
1009pm H 2.5 
1052pm H 2.5 
1138~ H 2.4 

753pm L 0.1 
851pm L 0.1 
947pm L 0.1 

1042pm L 0.0 
1135pm L 0.0 

648e H 2.9 
736~ II 2.8 
823~ H 2.8 
911m E 2.7 

1OOOpm Ii 2.6 
105opn H 2.5 
1142~ A 2.4 

746pm L 0.3 
839&m L 0.4 
93opm L 0.5 

1018~ L 0.5 
1103pm L 0.5 
1146pm L 0.4 
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27 Tu 1227am L 0.4 645am H 2.9 113pm L 0.3 702m A 2.4 
28 w lOBam L 0.3 722am H 3.0 155m L 0.1 741~ H 2.4 
29 Th 148am L 0.3 75am n 3.1 237~ L -0.1 82Opn H 2.4 
30 F 22aa L 0.2 834am Ii 3.2 319pm L -0.2 9Olpm H 2.4 

'm&:.%.*s 
New London, Connecticut 
Tide Predictions (High and Low Waters) 
NOAA. National Ocean Service 

Standard Time 

DW Tim Iit. Time lit. Tim lit. Time lit. 

1 sa 
2 su 
3 M 
4Tu 
5 w 
6 Th 
7 F 

8 sa 
9 su 

10 M 
11 Tu 
12 w 
13 Th 
14 F 
15 sa 
16 Su 
17 M 
18 Tu 
19 w 
20 Th 
21 P 
22 sa 
23 Su 
24 M 
25 Tu 
26 W 
27 Th 
28 F 
29 sa 
30 su 
31 M 

309am L 0.2 
353aln L 0.2 
44oam L 0.2 
533am L 0.2 

1212anI Ii 2.4 
109am H 2.4 
212am H 2.5 
317am H 2.6 
42Oam H 2.8 
517am H 3.0 

1203am L -0.1 
1254am L -0.1 

144am L -0.1 
232am L 0.0 
31am L 0.0 
403am L 0.1 
449am L 0.2 
537am L 0.3 

1207.~~11 H 2.3 
l25aa H 2.3 

152am H 2.3 
249am H 2.3 
346am H 2.4 
439am H 2.5 
527am H 2.6 
609am H 2.8 

1229am L 0.3 
115am L 0.2 
2Olam L 0.1 
24am L 0.0 

912am H 3.2 403pm L -0.3 
954am Ii 3.3 449pm L -0.3 

1041am H 3.2 539&m L -0.2 
1132~~~ Ii 3.2 633~ L -0.2 

633am L 0.3 l22am H 3.0 
73aa L 0.3 128Eml H 2.9 
044am L 0.2 233~1~ H 2.7 
949am L 0.2 340~ El 2.6 

1052am L 0.1 444m H 2.5 
1152am L -0.1 541pm n 2.5 

609am H 3.2 125opm L -0.2 
656am Ii 3.3 143pm L -0.3 
741a.m El 3.4 232pm L -0.4 
826am H 3.3 31ap L -0.4 
912am H 3.3 403pm L -0.3 
959am H 3.1 447pm L -0.2 

1046am A 3.0 531m L -0.1 
1135am H 2.8 617~ L 0.1 

628am L 0.5 1224~ A 2.6 
723am L 0.5 114~ n 2.5 
82Oam L 0.6 20&m H 2.3 
915am L 0.6 304pm H 2.2 

1009am L 0.5 4Olpm H 2.1 
1lOlam L 0.4 455puI II 2.1 
1151am L 0.3 544pm A 2.1 
1239pm L 0.1 629pm H 2.1 

649am H 2.9 125~ L 0.0 
727am H 3.0 2lllpn L -0.2 
ao7a H 3.1 256~1~ L -0.4 
aso= H 3.2 342~ L -0.5 
936am H 3.3 42apm L -0.5 

943lxri H 2.4 
1029pn Ii 2.4 
lllapm H 2.4 

729pm L 
826pm L 
921pm L 

1016~ L 
1llOpm L 

-0.1 
-0.1 
-0.1 
-0.1 
-0.1 

632pn H 2.4 
72Ogmp A 2.4 
ao7pm n 2.4 
a53pm H 2.4 
94op n 2.4 

1028pl A 2.4 
1117pm E 2.3 

705pm L 
753pm L 
84Opm L 
927pm L 

1013pm L 
iosapm L 
1143pm L 

0.2 
0.3 
0.3 
0.4 
0.4 
0.4 
0.3 

711pm H 2.2 
752~m H 2.3 
a34pm H 2.3 
919gm H 2.4 

335am L -0.1 lOOam H 2.4 

December, 2001 

New Loadon. Connecticut 
Tide Predictions (nigh and Low Waters) 
NOAA. National Ocean Service 

January, 2002 

Standard Time 

Day Time Ht. 

1TU 425am L -0.1 
2 w 519am L -0.1 
3Th 619am L -0.1 
4 F 125Oam H 2.6 
5 sa 15oam H 2.7 
6 Su 25.3~~~ R 2.7 
7 M 357am A 2.8 
aTu 457a n 2.9 
9 w 552.~1~ H 3.0 

10 Th 1236am L 0.0 
11 F 128am L 0.0 
12 sa 217am L 0.0 
13 su 302am L 0.0 
14 M 345am L 0.1 
15 Tu 427am L 0.1 
16 W 51oam L 0.2 
17 Th 556am L 0.3 
ia F 1223am H 2.4 
19 sa lllam H 2.4 
20 su 2Olam H 2.3 
21 M 254am W 2.4 
22 Tu 349m n 2.4 
23 W 442~ H 2.5 
24 Th 531am H 2.6 
25 F 617am H 2.8 
26 Sa 1247am L 0.2 
27 Su 138am L 0.0 

Tima lit. 

102am ii 3.3 
112Oam Xi 3.2 
1214~ Ii 3.0 

722am L 0.0 
a28a L 0.0 
932am L 0.0 

1036am L 0.0 
1137am L -0.1 
1235pm L -0.2 

64lam H 3.0 
727am H 3.0 
812am H 3.0 
856am H 3.0 
94oa.m Ii 2.9 

1025am Ii 2.8 
1109am n 2.7 
1153am Ii 2.5 

645am L 0.4 
737am L 0.4 
a32m L 0.5 
926am L 0.4 

102oam L 0.4 
1114am L 0.2 
1207pm L 0.1 
1258~ L -0.1 

7Olam H 3.0 
746am H 3.1 

Time lit. Time Iit. 

519pm L -0.5 
610~ L -0.4 
703pm L -0.4 
iiop xi 2.8 
210~311 A 2.5 
316~ n 2.3 
422m n 2.2 
523pm B 2.1 
618pm Ii 2.1 
l2apm L -0.2 
216~ L -0.3 
3Olpm L -0.3 
342~ L -0.2 
422~ L -0.2 
5Olpm L -0.1 
541pm L 0.0 
621~ L 0.1 

1237~ H 2.4 
123~ H 2.2 
214~ H 2.0 
31opm H 1.9 
409pm H 1.8 
506p111 Ii 1.9 
556pm H 1.9 
642pm n 2.0 
147pn L -0.3 
234~ L -0.5 

1lOOpm A 2.5 
1154~ A 2.5 

758pm L -0.3 
e54p L -0.2 
949pm L -0.1 

1045pm L -0.1 
1141pm L 0.0 

707pl H 2.1 
75.2~ H 2.2 
836pxn H 2.2 
92Opm Ii 2.3 

1005pm H 2.3 
1051m Ii 2.3 
1136~ Ii 2.4 

704pm L 0.2 
748pm L 0.3 
833pm L 0.4 
921pm L 0.4 

lOlOp L 0.4 
1lOlpm L 0.4 
1154pm L 0.3 

726~ H 2.2 
811~ H 2.3 
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28 M 229am L -0.2 833am H 3.2 321~~~ L -0.6 8581x11 H 2.5 
29 Tu 320x11 L -0.4 922ara H 3.3 407&m L -0.6 948pm Ii 2.6 
30 w 412am L -0.4 1012am A 3.2 454prm L -0.6 1039pm H 2.7 
31 Th 506am L -0.4 1103am B 3.1 543pm L -0.6 1132~ H 2.8 

,.& 
New London. Connecticut 
Tide Predictions (High and Low Waters) 
NOAA, National Ocean Service 

February, 2002 

Standard Time 

Day Time Ht. Time Ht. Time lit. Tim lit. 

1F 
2 sa 
3 su 
4 M 
5Tu 
6 w 
7 Th 
8 F 

9 sa 
10 su 
11 M 

12 Tu 

13 w 
14 Th 
15 F 
16 6% 
17 su 
ia I 
19 Tu 
20 w 
21 Th 
22 F 
23 Sa 
24 Su 
25 M 
26 Tu 
27 W 
28 Th 

603am L -0.4 
1226am Ii 2.9 

123am H 2.9 
224am H 2.8 
329m xi 2.8 
435m H 2.8 
536am H 2.8 

122lam L 0.2 
116am L 0.2 
204am L 0.1 
247am L 0.1 
32am L 0.0 
407am L 0.0 
446am L 0.1 
527am L 0.1 
611am L 0.2 

1229am H 2.5 
lllam H 2.5 
157am H 2.4 
25Oam H 2.4 
351am H 2.5 
452am H 2.6 
547am H 2.8 

1224~~~ L 0.1 
12oam L -0.1 
213am L -0.3 
306am L -0.5 

115sam Ii 2.9 
704am L -0.3 
aoam L -0.2 
912am L -0.1 

1016am L 0.0 
1118am L 0.0 
12171x1 L 0.0 

629am H 2.8 
716am H 2.8 
759am El 2.8 
041am H 2.8 
922am R 2.7 

1002am H 2.7 
1043am H 2.6 
1123~~11 H 2.5 
1204~ H 2.3 

659am L 0.3 
751am L 0.3 
846am L 0.3 
942am L 0.3 

1038am L 0.2 
1134am L 0.1 
1229pm L -0.1 

638am H 3.0 
726~ Ii 3.1 
814am n 3.3 
903am Ii 3.3 

634~ L -0.5 
i24apn n 2.6 

146pm A 2.4 
25opn n 2.1 
359m H 2.0 
507pn H 2.0 
605pn H 2.0 
lllpm L -0.1 
i5apm L -0.1 
24Opm L -0.1 
318pm L -0.1 
354pm L -0.1 
429pm L -0.1 
504pm L 0.0 
54opm L 0.1 
618pm L 0.2 

1245~ n 2.2 
13op Ii 2.0 
222pm Ii 1.9 
323~ H 1.8 
426~ R 1.8 
523pm H 1.9 
614~1~ Ii 2.1 
12opm L -0.2 
209pm L -0.4 
255~ L -0.6 
341pm L -0.6 

728pm L 
a25e L 
923pm L 

1022pm L 
1123pm L 

-0.3 
-0.2 

0.0 
0.1 
0.2 

655~1~ A 2.1 
73am H 2.2 
a2opm n 2.3 
9Olpn H 2.4 
942pm El 2.4 

1024~ A 2.5 
1106~ n 2.5 
1148pm Ii 2.5 

659pm L 
744pm L 
a35p L 
930&m L 

1027~x11 L 
1126pm L 

0.3 
0.4 
0.5 
0.5 
0.5 
0.3 

7Olpm H 2.3 
7413~ n 2.6 
836pm H 2.8 
925pm A 3.0 

358am L -0.6 952am H 3.2 427~ L -0.6 1016~111 H 3.1 

New London, Connecticut 
Tide Predictions (nigh and Low Waters) 
NOAA, National Ocean Service 

Standard Time 

Day Time Ht. Time Ht. Time Ht. 

1F 451am L -0.6 1042am Ii 3.1 515pm L -0.5 
2 sa 546am L -0.5 1134am A 2.8 605pm L -0.4 
3 su 12Olam Ii 3.2 645am L -0.4 1227~ H 2.6 
4 M 1256am H 3.1 746am L -0.2 123pm ii 2.3 
5Tu 155am H 2.9 a49m L -0.1 226~ H 2.1 
6 W 3ooam H 2.8 952am L 0.1 336~ H 2.0 
7 Th 41oam Ii 2.7 1054am L 0.1 448pm R 2.0 
a F 517am H 2.6 1153am L 0.2 549pm H 2.1 
9 Sa 1206~~~ L 0.4 613~~~ n 2.6 1246~ L 0.2 

10 su lOlam L 0.3 7ooam H 2.6 133pm L 0.1 
11 M 14am L 0.2 742am l-l 2.6 213~ L 0.1 
12 Tu 23Oam L 0.1 a2lm H 2.7 249po L 0.1 
13 w 3oam L 0.1 a59m H 2.6 323~ L 0.1 
14 Th 345am L 0.0 938am H 2.6 355pm L 0.1 
15 F 422am L 0.0 1017am H 2.6 428~ L 0.1 
16 Sa 5Olam L 0.1 1055anl H 2.5 502~~1 L 0.2 
17 su 542am L 0.1 1135am H 2.4 53apm L 0.3 
18 M 628am L 0.2 1214~x1 n 2.2 618~ L 0.5 
19 Tu 1225am H 2.7 718am L 0.2 1257~ H 2.1 
20 w 105am Ii 2.6 813am L 0.3 145pm H 2.0 
21 Th 157am H 2.6 91oam L 0.3 245pm H 2.0 
22 F 304am Ii 2.6 1007am L 0.2 351pm H 2.0 
23 Sa 416~~~ n 2.7 1104am L 0.2 453pm n 2.1 
24 Su 519am n 2.8 1159am L 0.0 54am n 2.4 
25 El 1205am L 0.2 614am n 3.0 1252~ L -0.1 
26 Tu 103am L -0.1 704am El 3.1 141pm L -0.3 
27 W 158am L -0.4 753am n 3.2 220pm L -0.4 
28 oh 251am L -0.5 a4lm n 3.2 314pm L -0.5 
29 F 343am L -0.6 931am H 3.1 4oopm L -0.5 
30 sa 435am L -0.6 102lam H 3.0 447pm L -0.3 

March, 2002 

Time lit. 

1108pm H 3.2 

659pm L -0.2 
757pm L 0.0 
859pm L 0.2 

1002gm L 0.3 
1105pm L 0.4 

637pm R 2.2 
719pm Ii 2.3 
759pm H 2.5 
837p H 2.6 
916pm n 2.7 
956pm H 2.8 

1034pm Ii 2.8 
1112pm H 2.8 
1149pm H 2.7 

704pm L 0.6 
759pm L 0.6 
9oopm L 0.6 

1002pm L 0.6 
1105pm L 0.4 

637~ B 2.6 
725~ H 2.9 
813pm n 3.2 
902pm H 3.4 
952&m H 3.5 

1043pm n 3.5 
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31 su 528am L -0.5 1113m H 2.8 537p L -0.2 1135pll H 3.4 

New London. Connecticut 
Tide Predictions (nigh and Low Waters) 
NOAA, National Ocean Service 

Day Time nt. Time nt. Time nt. Time Ht. 

1M 624am L -0.3 1206pm H 
2Tu 1229am H 3.2 722e.m L 
3 w 127a.m H 3.0 823am L 
4Th 231am n 2.8 924am L 
5 F 34Oam H 2.6 1024~~1~ L 
6 Sa 448am H 2.5 112oam L 

Daylight Saving Time begins at 0200 

2.6 632pm L 0.1 
-0.1 102pm H 2.4 

0.1 203pm H 2.2 
0.2 31opm H 2.2 
0.3 421~ H 2.2 
0.4 522~ H 2.3 

731pm L 0.3 
a35m L 0.5 
94opm L 0.6 

1044pm L 0.6 
1144&m L 0.5 

7 su 646am H 2.5 112pm L 0.4 711pm H 2.4 
a M 13am L 0.5 734am H 1.5 i5apm L 0.4 
9Tu 225am L 0.4 al5ti H 2.6 237~ L 0.3 

10 w 306am L 0.3 a54m H 2.6 313&m L 0.3 
11 Th 344e.m L 0.2 932am H 2.6 347&m L 0.3 
12 F 421am L 0.1 lOllam H 2.6 420~ L 0.3 
13 sa 458am L 0.1 105oam H 2.5 454pm L 0.3 
14 su 536am L 0.0 1129am n 2.5 52apm L 0.4 
15 M 617am L 0.1 1209pm H 2.4 606p L 0.5 
16 Tu 1213am H 3.0 702am L 0.1 1250~ H 2.3 
17 w 125Oam A 2.9 753a.m L 0.2 133prm H 2.2 
la Th 132am H 2.9 a47a L 0.2 222~ H 2.2 
19 F 226am H 2.8 944am L 0.3 320~ n 2.2 
20 sa 333am H 2.8 104oam L 0.2 424pm H 2.3 
21 su 446a.m H 2.8 1136am L 0.2 52apn H 2.4 
22 M 552am H 2.9 1229pm L 0.1 624~ A 2.7 
23 Tu 1249am L 0.2 649am H 2.9 122pm L 0.0 
24 W 14aam L -0.1 741am H 3.0 212pm L -0.1 
25 Th 244am L -0.3 83Oam A 3.0 3oopm L -0.2 
26 F 337am L -0.5 919am A 3.0 347p L -0.2 
27 Sa 428am L -0.5 ioo9am n 2.9 434pm L -0.2 
28 su 5iaa L -0.5 1lOOam H 2.8 522&x11 L -0.1 
29 M 609am L -0.4 1152am H 2.7 613pm L 0.1 

753pm II 2.6 
a32pm H 2.7 
91opm n 2.9 
948pnl H 3.0 

1025pm R 3.0 
1102~111 n 3.0 
1137&m H 3.0 

648pm L 0.6 
738gm L 0.7 
837pm L 0.7 
94opln L 0.7 

1045pm L 0.6 
114apm L 0.4 

715pm A 3.0 
803~ H 3.3 
851pm H 3.6 
939pm H 3.7 

102am H 3.7 
1119pm H 3.7 

April, 2002 

New London, Connecticut 
Tide Predictions (High and Low Waters) 
NOAA. National Ocean Service 

Daylight Saving Time 

Day Time Ht. Time Ht. Time Ht. Time Ht. 

1w 104am H 3.3 757am L 0.0 14opm H 2.5 
2 Th 2ooam H 3.0 854am L 0.2 23apm n 2.4 
3 F 3oom H 2.8 952am L 0.3 341~ n 2.4 
4 sa 404am H 2.6 1047am L 0.5 446&m H 2.4 
5 su 509am H 2.5 114oam L 0.5 546pm H 2.5 
6 W 1213am L 0.7 608am H 2.4 1228&m L 0.6 
7Tu 107am L 0.6 658am H 2.4 113&m L 0.6 
8 w 154am L 0.5 741am H 2.4 153pm L 0.5 
9 Th 237am L 0.4 822am H 2.5 232~~ L 0.5 

10 F 317am L 0.3 902am H 2.5 308pm L 0.5 
11 sa 355am L 0.2 942am H 2.5 345pm L 0.5 
12 su 433am L 0.1 1022am H 2.5 422~ L 0.5 
13 M 513am L 0.0 1103am H 2.5 5oopm L 0.5 
14 Tu 555am L 0.0 1146am H 2.4 541&m L 0.6 
15 w 641am L 0.0 1229pm H 2.4 627pm L 0.6 
16 Th 1227am H 3.1 731am L 0.1 115pm H 2.4 
17 F 115am H 3.1 a24m L 0.1 205pm H 2.4 
18 sa 21oam H 3.0 919am L 0.2 3Olpm H 2.4 
19 su 313am H 2.9 1014am L 0.2 402~ H 2.6 
20 M 421am H 2.8 1107am L 0.1 504pm H 2.8 
21 Tu 526am II 2.8 12oopm L 0.1 6011nri H 3.0 
22 w 1234am L 0.2 625am H 2.8 1252&m L 0.1 
23 Th 133am L 0.0 719am A 2.8 143pm L 0.0 
24 F 229am L -0.2 ao9a H 2.8 234~ L 0.0 
25 Sa 322~ L -0.3 859am H 2.8 324~x11 L 0.0 
26 Su 412am L -0.4 949Eun H 2.7 412~ L 0.1 
27 M 5Olam L -0.3 104Oam H 2.7 SOlpIn L 0.2 
28 m 55oam L -0.2 1132am H 2.6 552~ L 0.3 
29 w 639am L -0.1 1224~ H 2.6 645pm L 0.5 
30 Th 1241am A 3.2 73oam L 0.1 117m H 2.6 

ao7pm L 
91opm L 

1014pm L 
1115pm L 

0.5 
0.7 
0.7 
0.7 

637m H 2.6 
721~ H 2.8 
8Olpm R 2.9 
839pm H 3.1 
916&m H 3.1 
953pm H 3.2 

1029pm H 3.2 
1106~x11 H 3.2 
1145~ a 3.2 

720~ L 0.7 
821pon L 0.7 
926pm L 0.6 

103opm L 0.5 
1132~ L 0.4 

654~ H 3.3 
743Qm H 3.5 
a3lpm H 3.7 
919pm H 3.8 

1007pm H 3.7 
105apm H 3.6 
1149pm H 3.4 

741pm L 0.6 
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New London, Connecticut 
Tide Predictions (High and Low Waters) 

NOAA, National Ocean Service 

Daylight Saving Tim 

DW Time nt. 

30 su 155am H 2.8 

1 

New London, 

Sa 22am 

Connecticut 

H 2.8 
2 su 325am H 2.6 
3 M 424am H 2.4 
4Tu 522am H 2.4 
5 w 1228am L 0.7 
6 Th 117am L 0.6 
7 F 202am L 0.5 
8 Sa 245am L 0.3 
9 su 326am L 0.2 

10 M 407am L 0.1 
11 Tu 449am L 0.0 
12 w 533am L -0.1 
13 Th 62Oam L -0.1 
14 F 1212am H 3.3 

15 sa 102am H 3.2 
16 Su 156am H 3.1 
17 M 254a n 2.9 
18 Tu 357am n 2.8 
19 w 5Olam II 2.7 
20 Th 1219am L 0.2 
21 F 118am L 0.1 
22 Sa 214am L -0.1 
23 Su 307axn L -0.1 
24 M 356am L -0.2 
25 Tu 443am L -0.2 
26 W 529am L -0.1 
27 Th 614am L 0.0 
28 F i217am n 3.1 
29 sa 106am H 3.0 

Time nt. 

a33am L 0.4 

915am L 0.4 
1005am L 0.5 
1053am L 0.6 
1139am L 0.6 

616am H 2.3 
704am A 2.3 
74aam n 2.3 
83Oa A 2.4 

912am H 2.4 
954am H 2.4 

1037am H 2.4 
1121~~11 n 2.5 
1208pm H 2.5 

709am L 0.0 
aolm L 0.0 
a54m L 0.1 
947am L 0.1 

104oam L 0.1 
1132am L 0.1 

603am a 2.6 
659am H 2.5 
751am H 2.5 
a4lm n 2.6 
931am H 2.6 

102lam H 2.6 
llllam H 2.6 
12Olpm H 2.6 

7ooaln L 0.2 
746am L 0.3 

June, 2002 

Time Ht. 

3oapsn n 2.5 

232~ H 2.7 

406pm II 2.6 
504~ H 2.7 
557~ n 2.8 

1223pm L 0.7 
106~ L 0.7 
14am L 0.6 
23Opm L 0.6 
311pm L 0.6 
353m L 0.6 
436~ L 0.5 
521pm L 0.5 
611pm L 0.5 

1256~ A 2.6 
147pm H 2.6 
242~ H 2.7 
341~ H 2.9 
441pm H 3.0 
540~ H 3.2 

1226~ L 0.2 
12opm L 0.2 
213pm L 0.2 
305pm L 0.2 
355&m L 0.2 
444pm L 0.3 
532m L 0.4 
622~811 L 0.5 

125lpm R 2.7 
141m H 2.7 

Time Ht. 

94ipm L 0-a 
io39pm L 0-a 
1135pm L 0.8 

644pm H 2.9 

727~ H 3.0 
806pm n 3.1 
844pm H 3.2 
922pm H 3.2 

iooopm n 3.3 

1041~ H 3.3 
1125~111 H 3.3 

707p L 0.5 
aoam L 0.5 
911pm L 0.5 

1015pm L 0.4 
1117pm L 0.3 

634~ H 3.4 

725p H 3.6 
814pm H 3.6 
902pm H 3.6 
95Opm H 3.6 

1039pm n 3.5 
1128~ R 3.3 

904pun L 0.8 

713~ L 0.6 
aoaplu L 0.7 

Tide Predictions (High and Low Waters) 
NOAA, National Ocean Service 

July, 2002 

Daylight Saving Time 

Day Time nt. 

1M 246am H 2.6 
2Tu 339am H 2.4 
3 w 436am H 2.3 
4Th 532am H 2.2 
5 F 1236am L 0.6 
6 Sa 125am L 0.5 
7 su 2llam L 0.4 
8 M 257am L 0.2 
9Tu 341am L 0.1 

10 w 425am L -0.1 
11 Th 51oam L -0.1 
12 F 556am L -0.2 

13 sa 644am L -0.1 
14 su 1246am H 3.3 
15 M 139am n 3.1 
16 Tu 235e.m H 2.9 
17 w 335am H 2.7 
18 Th 44Oam H 2.5 
19 F 1203~~11 L 0.2 
20 Sa 103am L 0.1 
21 su 159am L 0.1 
22 M 251am L 0.0 
23 Tu 339am L 0.0 
24 W 423am L 0.0 
25 Th 505am L 0.1 
26 F 546am L 0.2 
27 Sa 626am L 0.2 
28 su 1236~11 H 2.9 
29 M 121~~~ n 2.7 
30 Tu 207am H 2.6 

Time nt. 

919am L 0.5 
1004am L 0.6 
1048am L 0.7 
1133am L 0.7 

625am H 2.2 
713~~~ n 2.2 

75am n 2.3 
841am H 2.4 
924am H 2.4 

lOOBarn H 2.5 
1054am H 2.6 
1143am H 2.7 
i233w n 2.8 

734am L -0.1 
826am L 0.0 
919am L 0.1 

1014am L 0.1 
1109alu L 0.2 

545am H 2.4 

645~~~ H 2.4 

738am H 2.4 
82aam n 2.5 
915am H 2.5 

1002am H 2.6 
104ati n 2.7 
1135~~11 H 2.7 
1221~ n 2.8 

706am L 0.4 
74am L 0.5 
a31am L 0.6 

Time Ht. 

325~ II 2.7 

42Om H 2.8 
514~1~ a 2.8 
605pn 11 2.9 

1219pm L 0.7 
106pm L 0.7 
154pm L 0.7 
241pm L 0.6 
328pm L 0.5 
415pm L 0.4 
504pm L 0.3 
556~ L 0.3 

652pm L 0.3 
125~ R 2.9 
22opn n 3.0 
317pn n 3.1 
419pm H 3.2 
52Opm H 3.3 

1205~ L 0.3 
102pm L 0.3 
158pm L 0.4 
251pm L 0.4 
341pm L 0.4 
428~ L 0.4 
513pm L 0.4 
558pm L 0.5 
644pm L 0.6 
107pm El 2.8 
154pn n 2.8 
243~ H 2.8 

959pm L 0-a 
1053pm L 0.8 
1145pm L 0.7 

65Opm H 3.0 
733pm n 3.1 
al3pm n 3.2 
a53p n 3.3 
935pm n 3.4 

ioi9pm n 3.4 
1106pm n 3.4 
1155~ n 3.4 

752pm L 0.3 
856~ L 0.3 
959p L 0.3 

1102pm L 0.2 

618p a 3.4 
7iigm n 3.4 
8Ol~m H 3.4 
849p n 3.4 
935pm n 3.4 

1021pm n 3.3 
1106pm H 3.2 
1151pm n 3.0 

733~ L 0.6 
825~ L 0.7 
9lapm L 0.8 

31 w 257m H 2.4 915am L 0.7 334pm H 2.8 1Ollpm L 0.8 

Time Ht. 
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New London, Connecticut 
Tide Predictions (High and Low Waters) 
NOAA, National Ocean Service 

Daylight Saving Time 

Day 

1 Th 
2 F 

3 sa 
4 su 
5 M 
6Tu 
7 w 
8 Th 
9 F 

10 sa 
11 su 
12 M 
13 Tu 
14 w 
15 Th 
16 F 

17 sa 
18 Su 
19 M 
20 Tu 
21 w 
22 Th 
23 F 
24 Sa 
25 Su 
26 M 
27 Tu 
28 W 
29 Th 
30 F 

Time Ht. 

351am n 2.2 
45oam H 2.2 
547am n 2.2 

1247am L 0.5 
138am L 0.4 
226am L 0.2 
313am L 0.0 
35am L -0.1 
443am L -0.2 
529am L -0.2 
616am L -0.2 

1226am H 3.3 
119am n 3.0 
214am n 2.8 
315am H 2.6 
422am H 2.4 

531am n 2.3 
1246am L 0.3 

142am L 0.2 
233am L 0.2 
318am L 0.2 
359am L 0.2 
437am L 0.2 
513am L 0.3 
549am L 0.3 

1206am H 2.8 
1248am H 2.7 

132am H 2.5 
219am H 2.4 
311am n 2.2 

31 sa 41oam n 2.2 

Time Ht. 

1001~ L 0.8 
1049am L 0.8 
1139am L 0.8 

64Oam A 2.2 
727am H 2.3 
all- n 2.4 
854am H 2.6 
939am H 2.7 

1026am H 2.9 
1116am n 3.0 
1207pm H 3.2 

705am L -0.1 
757am L 0.0 
852am L 0.1 
95oam L 0.3 

1049am L 0.4 

1149am L 0.5 
634am H 2.4 
728m H 2.4 
815am n 2.5 
asam n 2.6 
94Oam Ii 2.7 

1023am H 2.8 
1106am H 2.9 
ii49am n 2.9 

625am L 0.4 
702am L 0.5 
743am L 0.7 
82Bam L 0.8 
9iam L 0.9 

lOllam L 0.9 

August, 2002 

Time Ht. 

428~ H 2.8 
522&m H 2.8 
613pm H 2.9 

1231m L 0.8 
124pm L 0.7 
216~ L 0.5 
307gm L 0.4 
357pm L 0.2 
447J,m L 0.1 
54opm L 0.0 
636pm L 0.0 
1oopm A 3.3 
155~ n 3.3 
253~ H 3.3 
355~ n 3.3 
501pm n 3.3 
604pm H 3.2 

1249prl L 0.5 
147pm L 0.5 
239pm L 0.4 
327pm L 0.4 
41opm L 0.4 
452~ L 0.4 
532~~1 L 0.4 
614~ L 0.5 

1232&m H 3.0 
115p111 n 2.9 
i59m n 2.9 
247m H 2.8 
339m n 2.8 
437~ n 2.8 

Time nt. 

1104pm L 0.7 
1156~111 L 0.6 

700~ n 3.0 
744pm n 3.2 
827pm R 3.3 
911pm n 3.4 
957pm n 3.5 

1045~111 n 3.5 
1135~111 n 3.4 

735pm L 
a3apm L 
941pm L 

1044pm L 
1146pm L 

0.1 
0.1 
0.2 
0.2 
0.3 

7oopm A 3.2 
751pm n 3.2 
836~~~ H 3.2 
919pm n 3.2 

iooopm n 3.1 
1042pm H 3.0 
1124pm H 2.9 

659pm L 0.5 
747&m L 0.6 
03apm L 0.7 
932pm L 0.7 

1026~ L 0.7 
112opm L 0.6 

New London. Connecticut 
Tide Predictions (High and Low Waters) 
NOAA, National Ocean Service 

Daylight Saving Time 

Day Time nt. Time Ht. Time nt. Time nt. 

1 su 51iam n 2.2 1106am L 0.9 536~ n 2.9 
2 M 1213am L 0.5 608am A 2.2 12031x11 L 0.8 
3Tu 106am L 0.4 657~11 H 2.4 1259pm L 0.6 
4 w 156am L 0.2 742am W 2.6 154m L 0.4 
5Tb 244am L 0.0 826am Ii 2.8 247~ L 0.2 
6 F 33oam L -0.1 912w n 3.0 339pm L 0.0 
7 sa 415am L -0.2 959am H 3.3 431pm L -0.2 
8 Su sooam L -0.3 1048am H 3.4 524~ L -0.2 
9 M 546.~~ L -0.2 114Oam H 3.6 619pm L -0.2 

10 Tu i204am n 3.1 635am L -0.1 1233pm H 3.6 
11 w i257am n 2.9 729am L 0.1 128m H 3.5 
12 Th 154am H 2.7 827am L 0.3 227pm n 3.4 
13 F 256am H 2.5 92aa L 0.4 332~ H 3.2 
14 sa 406am n 2.4 1032~~11 L 0.5 44ipm n 3.1 
15 su 5laa n 2.4 1136am L 0.6 549pm n 3.1 
16 M 1225am L 0.4 622a.m H 2.4 1237$m L 0.6 
17 Tu 12oam L 0.4 715am H 2.5 134pm L 0.5 
18 W 209am L 0.4 758am H 2.7 225&m L 0.5 
19 Th 252am L 0.3 a3am n 2.8 31opm L 0.4 
20 F 33oam L 0.3 917m n 2.9 35opm L 0.4 
21 sa 405am L 0.3 956am n 3.0 429pm L 0.3 
22 su 438am L 0.4 1035~~11 n 3.1 507&m L 0.3 
23 M 511am L 0.4 iii5am n 3.1 546~~1 L 0.4 
24 Tu 544am L 0.5 ii55m n 3.1 628pm L 0.4 
25 W 1217am H 2.6 62Oam L 0.6 1235pm H 3.0 
26 Th lOOam H 2.5 7oom L 0.8 116pm H 2.9 
27 F 146am H 2.3 746.~11 L 0.9 159pm H 2.8 
28 sa 236am H 2.2 a4lm L 1.0 25Opm H 2.8 
29 su 335m n 2.2 941am L 1.0 352~ A 2.8 

62agm n 3.0 
717~ n 3.2 
ao2pm n 3.4 
a48pm n 3.5 
934m n 3.5 

1022pm a 3.5 
1112pm a 3.3 

717pm L -0.1 
818pm L 0.1 
921pm L 0.2 

1024pm L 0.3 
1126pm L 0.3 

647pm H 3.0 
736pm H 3.0 
819pm n 3.0 
a5apm n 3.0 
937pm n 2.9 

lolsgan n 2.9 
io55pm n 2.8 
1136pm H 2.7 

713p L 0.5 
ao3p L 0.6 
a57pm L 0.6 
952psn L 0.6 

104apm L 0.5 

September, 2002 

30 M 438am H 2.2 1041am L 0.9 45apm R 2.9 1142~ L 0.4 

New London, Connecticut 

http://co-ops.nos.noaa.gov/tides/nyneNL.html 12/18/01 

-.-_. .._- .-.. - . _ 



Tide Predictions for New London, Connecticut Page 7 of 8 

Tide Predictions (nigh and Low Waters) 

NOAA, National Ocean Service 

Day Time Ht. 

1TU 537am H 2.3 
2 w 1234am L 0.3 
3Th 125am L 0.2 
4 F 213am L 0.0 
5Sa 3ooam L -0.1 
6 Su 345am L -0.2 
7 M 431am L -0.2 
8Tu 518am L -0.2 
9 w 608am L 0.0 

10 Th 1236m II 2.8 
11 F 134am H 2.6 
12 sa 236am H 2.5 
13 su 345am H 2.4 
14 M 457am H 2.4 
15 Tu 602am H 2.5 
16 W 1251~~11 L 0.4 
17 Th 137am L 0.4 
18 F 2iam L 0.4 
19 sa 255am L 0.4 
20 su 329aln L 0.4 
21 M 402am L 0.4 
22 Tu 435am L 0.5 
23 W 509am L 0.5 
24 Th 546am L 0.6 
25 F 1233am H 2.4 
26 Sa 118am H 2.3 

Standard Time begins 

27 Su 107m n 2.2 
28 M 204m n 2.2 
29 Tu 306am H 2.3 
30 w 407am H 2.4 
31 Th 502am A 2.7 

Time nt. 

114oam L 0.7 
629am H 2.5 
716am n 2.8 
Solam n 3.1 
846am B 3.4 
933sm H 3.6 

1022am H 3.8 
1114am H 3.8 
1207~111 H 3.7 

702am L 0.2 
ao3a L 0.4 
9oam L 0.5 

1014am L 0.6 
1119am L 0.6 
1220~111 L 0.6 

653am n 2.6 
735am n 2.8 
813am H 2.9 
85Oam a 3.0 
92am ii 3.1 

1005~11~ H 3.2 
1043m n 3.1 
1121am n 3.1 
1159am n 3.0 

626am L 0.7 
715m L 0.8 

713am L 0.9 
817m L 0.9 
92Osm L 0.8 

102lam L 0.6 
112oam L 0.4 

October, 2002 

Time nt. 

558~ H 3.0 
1239pn L 0.5 

135pn L 0.3 
230~ L 0.0 
323~1x1 L -0.2 
415pm L -0.3 
507pm L -0.4 
601~ L -0.3 
657pm L -0.2 
103pm H 3.6 
202pm R 3.3 
307pm n 3.1 
4161x11 H 2.9 
525~ Ii 2.8 
625m Ii 2.8 
115pm L 0.5 
205~ L 0.5 
248~ L 0.4 
32am L 0.3 
405pm L 0.3 
442~ L 0.2 
520~ L 0.2 
6OOxxr1 L 0.3 
644xxr1 L 0.3 

1237~ H 2.9 
izopm n 2.9 

lllpm H 2.8 
2i4pm n 2.8 
322pm H 2.8 
426~ Ii 2.9 
522~ H 3.0 

Time nt. 

650&m Ii 3.1 
737pm n 3.3 
824~ B 3.3 
910&m H 3.3 
958pm n 3.3 

1049pm n 3.1 
1141~111 n 3.0 

756psa L 0.0 
858pm L 0.2 

1ooopm L 0.3 
1lOlpm L 0.4 
li5apm L 0.4 

713pm H 2.8 
754pm n 2.8 
a32p n 2.7 
9iopm n i.7 
948pm H 2.7 

1027~ H 2.6 
1108pm H 2.5 
115Opm B 2.5 

733pm L 0.4 
827pm L 0.4 

823~~0 L 0.4 
918pm L 0.4 

1012pm L 0.3 
1103pm L 0.2 
1154pm L 0.1 

New London. Connecticut 
Tide Predictions (High and Low Waters) 
NOAA, National Ocean Service 

Standar ,d Time 

Time nt. 

1P 551am H 3.0 
2 sa 1242am L -0.1 
3 su 13oam L -0.2 
4 M 218am L -0.2 
5Tu 305am L -0.2 
6 W 354am L -0.2 
7 Th 445am L 0.0 
8 F 539am L 0.2 
9 sa 1213am H 2.5 

10 su 113am H 2.4 
11 M 218am H 2.4 
12 Tu 325sm H 2.4 
13 w 428am A 2.5 
14 Th 521am H 2.6 
15 F 605~x111 n 2.8 
16 Sa 1239aln L 0.4 
17 su 117am L 0.4 
la M 153am L 0.4 
19 Tu 229am L 0.4 
20 w 305aIn L 0.4 
21 Th 342am L 0.5 
22 F 421am L 0.5 
23 Sa 504am L 0.6 
24 Su 554am L 0.6 
25 M 1242a n 2.2 
26 Tx- 136am H 2.2 
27 W 236am H 2.3 
28 Th 337am H 2.5 
29 P 435~~~ H 2.8 

Time at. Ti.lW nt. 

1218pm L 0.1 
63am n 3.3 
724am H 3.6 
8llam n 3.8 
90oam n 3.8 
951am II 3.8 

1044am H 3.6 
114Oaru H 3.4 

64Oam L 0.4 
744am L 0.5 
85Oam L 0.6 
954am L 0.6 

1053am L 0.6 
1148am L 0.5 
123apm L 0.4 

645am H 2.9 
723am H 3.0 
BOOam R 3.1 
a37m n 3.1 
914am n 3.1 
951am n 3.0 

103oam H 3.0 
liloam n 2.9 
1155am n 2.9 

652am L 0.7 
756am L 0.6 
9ooam L 0.5 

1003am L 0.4 
1103am L 0.1 

613pn H 3.0 
114pm L -0.2 
208pm L -0.4 
259pm L -0.5 
351pm L -0.5 
442&m L -0.4 
536pm L -0.3 
632~ L -0.1 

1238$au H 3.2 
i39p5 n 2.9 
244~ H 2.7 
349pm A 2.6 
449pzs H 2.5 
540~ n 2.5 
623pm A 2.4 
122pm L 0.3 
202pm L 0.2 
239pm L 0.1 
317p L 0.1 
355pl L 0.0 
436~ L 0.0 
520~ L 0.1 
608pm L 0.1 
700&m L 0.1 

1246~ R 2.8 
144pm H 2.7 
249pm H 2.7 
355~ H 2.6 
455m H 2.6 

30 sa 527am H 3.1 1203pm L -0.1 549pm H 2.6 
1 

New London, Connecticut 

November, 2002 

Time nt. 

7oopm n 3.0 
74apm II 3.0 
837pm H 3.0 
927pm n 2.9 

1020~ n 2.8 
1116~ H 2.6 

731pm L 0.1 
831pm L 0.2 
92ap L 0.3 

1022pm L 0.4 
1112pm L 0.4 
1157pm L 0.4 

7045x11 H 2.4 
743~ H 2.4 
822~ H 2.4 
902pm H 2.4 
943pm R 2.4 

1025pm H 2.3 
1108pm H 2.3 
1154~ H 2.2 

754pm L 0.2 
a4apm L 0.1 
941p L 0.1 

1032~ L 0.0 
1123pm L 0.0 
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Tide Predictions for New London, Connecticut 

Tide Predictions (nigh and Low Waters) 
NOAA, National Ocean Service 

Standard Time 

Day 

1 su 
2 M 
3Tu 
4 w 
5 Th 
6 F 
7 sa 
8 Su 
9 M 

10 Tu 
11 w 
12 Th 
13 F 
14 sa 
15 su 
16 M 
17 Tu 
ia w 
19 Th 
20 F 
21 sa 
22 su 
23 M 
24 Tu 
25 W 
26 Th 
27 F 
28 sa 
29 su 
30 M 
31 Tu 

Time nt. Time nt. Time nt. 

1214am L -0.1 617am H 3.4 1259pm L -0.3 
105am L -0.2 705~ n 3.6 153pm L -0.4 
155am L -0.2 753~ n 3.7 245~ L -0.5 
245am L -0.2 842am H 3.7 335pm L -0.5 
335am L -0.2 932a n 3.6 424~ L -0.5 
426am L -0.1 1025am H 3.4 514pm L -0.3 
519am L 0.1 1118am n 3.2 606prm L -0.2 
616am L 0.3 1212~1~ n 3.0 7oom L 0.0 

1245~~~ H 2.4 716am L 0.4 107m H 2.7 
143e.111 n 2.4 al9m L 0.5 204pm n 2.5 
244am H 2.4 92oam L a.5 304pm H 2.3 
344~~ n 2.4 1018azn L 0.5 404~ H 2.2 
440~~~ n 2.5 1113am L 0.5 459pm E 2.1 
529am n 2.7 1203~x11 L 0.4 548~ H 2.1 
613am H 2.8 125opm L 0.3 633pm n 2.1 

1237am L 0.4 654am H 2.9 132~1~ L 0.2 
118am L 0.4 733~ n 2.9 212pm L 0.0 
159am L 0.4 ail- n 3.0 252&m L -0.1 
239am L 0.3 849sm H 3.0 332p111 L -0.1 
319am L 0.3 92aw xi 3.0 413pm L -0.2 
402am L 0.3 lOOSam n 3.0 457prl L -0.2 
447am L 0.3 1051~ n 3.0 543pm L -0.2 
538am L 0.3 1137~~11 n 2.9 633~ L -0.1 

1218~~11 H 2.3 635z.m L 0.3 1226~ H 2.8 
io9am n 2.4 73aa L 0.3 120~ H 2.7 
206am H 2.5 842am L 0.2 221~ 11 2.5 
307m n 2.7 945s.m L 0.1 326~ B 2.4 
4oam A 2.8 1047am L 0.0 43Opm H 2.3 
506am Ii 3.1 1147am L -0.2 53op A 2.3 
559am n 3.2 1245&m L -0.3 624~ H 2.3 

1245am L -0.2 65Oam H 3.4 

December, 2002 

Time nt. 

640~ H 2.6 
729gm n 2.6 
818pm n 2.6 
909pm n 2.6 

iooipm n 2.5 
1055~ n 2.5 
115opm a 2.4 

755pm L 
a4apm L 
938pm L 

1026~ L 
llllpm L 
1155pm L 

0.2 
0.3 
0.4 
0.4 
0.4 
0.4 

715pm H 2.1 
756~ H 2.2 
a37pm H 2.2 
9lapm n 2.2 

1OOlpm Ii 2.2 
1044pll H 2.2 
113opm a 2.3 

724~ L 
al7p L 
91opm L 

1003pm L 
1056~~1 L 
1151p L 

-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 

Page 8 of 8 

Page last updated on 
10/09/2001 13:51:48 

http://co-ops.nos.noaa.gov/tides/nyneNL.html 12/18/01 



APPENDIX C 

ROUND 4 

MONITORING WELL INSPECTION SHEETS 



MONITORING WELL INSPECTION SHEET 

~2hdwl \J58- ticoti/ &OS< COIK 
Well ID: f2oQw~ + 

Time: I B e Date: I’)-* 1 “1 Inspector’s Name: t-+!. 51 Mf’s*N /5. cow77 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

status 

U 

; 

/ 

Observation 

Well pad Concrete or gravel & condition 
J 

Well seal Condition of.. . 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well J 

Dedicated sampling Condition of.. . 
equipment 

J 

PVC Riser Condition of riser & survey reference 
1 point 

Comments: 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

NSB-NLON 
Field Form 

- 



MONITORING WELL INSPECTION SHEET 

Well ID: g flw % 

Time: I B33 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Status 

s u 

Observation 

Well security 
I 

Condition protective case, cap, lock 
JI 

Well pad Concrete or gravel & condition 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
eauioment 

Condition of.. . J 

Record any evidence of/or standing 
water in area of well 

/ 

Condition of.. , 

PVC Riser Condition of riser & survey reference 
point 

Comments: 

Note: S- Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

Signature(sj7J;l F& 

NSB-NLON 
-’ ‘cl Form 



Well ID: 9 p&A-D 

Time: 1 4 3r 

c/T @Id m-863 

MONITORING WELL INSPECTION SHEET 
\Js13- l+w4/ Gos5 GOG 

f2otir4~ + 

Date: f 2 1 ’ O’-L Inspector’s Name: F( . 51 Mesod /s. CO~7-i 

Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

Types of Problems Observation 

Is it in-place, legible 

Condition protective case, cap, lock 
J 

Concrete or gravel & condition (/ 

Condition of.. . 

Record any evidence of/or standing 
water in area of well 

Condition of.. . 

J 

, 

Condition of riser & survey reference 
point 

Comments: 

Signature(s)7~~ F+ 

Note: S= Satisfactory, lJ= Unsatisfactory 
Check one, If unsatisfactory explain 

NSB-NLON 
Field Form 



MONITORING WELL INSPECTION SHEET 

@4w3 N.s&- r\LW/ (gas< u1/~ 
Well ID: Rwt~~ + 

Time: 1s8 Date: I k/ “l Inspector’s Name: g. 5’ Mf50rC / 5, COw7-l 

Inspection Item I Types of Problems 1 Status 1 Observation 

U 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock J 

Well pad Concrete or gravel & condition J 

Well seal Condition of.. . J 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

I/ 

Dedicated sampling Condition of.. . I/ 
equipment 

PVC Riser Condition of riser & survey reference 
point 

/ 

Comments: 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

NSB-NLON 
-4d Form 



c.qT 86 m-s3 

MONITORING WELL INSPECTION SHEET 

Time: ’ 663 Inspector’s Name: r-(. (1 MfsoN / 5, ~0~77 

I Inspection Item 1 Types of Problems I Status I Observation I 

Well Tag 

Well security 

s u 
Is it in-place, legible 

Condition protective case, cap, lock J 

Well pad Concrete or gravel & condition 

Well seal Condition of.. . 
/ 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of., . 
equipment ;/ 

PVC Riser Condition of riser & survey reference 
point 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

Comments: 

Signature(s)) 

NSB-NLON 
Field Form 



cqv 86 m-s3 
MONITORING WELL INSPECTION SHEET 

Time: r&l7 Date: (k./*Ol Inspector’s Name: r4. SIMfSO~ / 5, co*77 

Inspection Item Types of Problems Status Observation 

s u 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 4 

Well pad Concrete or gravel & condition 
i/ 

Well seal Condition of.. . 
/ 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well / 

Dedicated sampling Condition of.. . / 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory eXplaln 

NSB-NLON 
-Id Form 



WellID: 8flw6 a 

Time: 1 @ 1 r 

cq72 gd ~~63 

MONITORING WELL INSPECTION SHEET 
plsf$ wor\l/ &oss COIK 

/wQwQ + 

Date: 1 l*/‘ul Inspector’s Name: r-(. 51 M’sorr. /s. corc7-i 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

Status 

> 

U 

~ 

Observation 

Well pad Concrete or gravel & condition 

Well seal Condition of., . 
/ 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well / 

Dedicated sampling Condition of., . 
equipment ,/. 

PVC Riser Condition of riser & survey reference 
point 

Comments: 

Signature(s) &L-&L 
I 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory emlain 

NSB-NLON 
Field Form 



Well ID: Btiw7’ 

Time: I 9K 

cqv @I b m-863 

MONITORING WELL INSPECTION SHEET 
&8- fi-r\l/ Goss u& 

ROM& + 

Date: 1-L. 1 ’ 0l Inspector’s Name: g. 5’ +d’Soti / 5, COrCfl 

Inspection Item Types of Problems Status Obsetvation 

s u 

Well Tag Is it in-place, legible 1 

Well security Condition protective case, cap, lock / 

Well pad Concrete or gravel & condition 
/ 

Well seal Condition of. . . 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

, 

Dedicated sampling Condition of.. . 
equipment / 

PVC Riser Condition of riser & survey reference 
point 

Comments: 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

Signature(s)7&? F& 

NSB-NLON 
=‘sld Form 



cqv 81 LJ *J-G3 

MONITORING WELL INSPECTION SHEET 

Well ID: 8flwap 

Time: 1 7 ’ 0 Inspector’s Name: Id. 51 +U’Qti / 5 . ~0~77 

Inspection Item Types of Problems Status Observation 

s u 

Well Tag Is it in-place, legible 
/ 

Well security Condition protective case, cap, lock 
/ 

Well pad Concrete or gravel & condition 
/ 

Well seal Condition of.. . 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

/ 

Dedicated sampling Condition of.. . 
equipment 

/ 

PVC Riser Condition of riser & survey reference / 
point 

Comments: 

Signature(s)7&/ F+ 

Note: S- Satisfactory, U- Unsatlsfactoty 
Check one, if unsatfsfactoty explain 

NSB-NLON 
Field Form 



cq72 86 *J-a3 

MONITORING WELL INSPECTION SHEET 

Well ID: .Bflu OS 

Tlme: ItwO 

Inspection Item Types of Problems Status Observation 

s u 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock / 

Well pad Concrete or gravel & condition 
/ 

Well seal Condition of.. . 
/ 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well / 

Dedicated sampling Condition of.. . 
equipment / 

PVC Riser Condition of riser & survey reference 
point 

Comments: 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

NSB-NLON 
c’-ld Form 



MONITORING WELL INSPECTION SHEET 
&B- wor\l/ G-055 COK 

Well ID: H flU s x3 noti& q- 

Time: l8W Date: ix>/- JL Inspector’s Name: r-(. 51 @IfsoN / 5 , COWn 

Inspection Item Types of Problems Status Observation 

U 

Well Tag Is it in-place, legible > 

Well security Condition protective case, cap, lock 
/ 

Well pad Concrete or gravel & condition 
J 

Well seal Condition of.. . +- J ~;g;;,;w SuRf=Ace 
‘i mm &ISeL& - 

Area Immediately around Record any evidence of/or standing / 
well pad water in area of well 

fzW~ce0 c&fP t+-mBt IA/L RfvdJLIV~ 

Dedicated sampling Condition of.. . / 
equipment 

PVC Riser Condition of riser & survey reference 
point 

/ 

Comments: 

Signature(s)7[- Z& 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatlsfactoty explain 

NSB-NLON 
Field Form 



APPENDIX D 

ROUND 4 

WATER LEVEL MEASUREMENT SHEETS 



0 R Tetra Tech NUS, Inc. GROUNDWATER LEVEL MEASUREMENT SHEET 

Project Name: NSB NLON Groton, CT Project No.: N2863 CT0 0816 , 

Location: Goss Cove - Round 4 Personnel: 9 hl PQW /c &I r/ 
/ 

Weather Conditions: we4 cf+7-35 3 f Measuring Device: M-Scope 

Tide Times: cllwe 13-t ro 

to the nearest 0.01 toc#, Top d PVC 



HP@ -rrm 

0 R Tetra Tech NUS, Inc. GROUNDWATER LEVEL MEASUREMENT SHEET 

Weather Conditions: 

NSB NLON Groton, CT 

Goss Cove - Round 

* Al measurements to the noarea% 0.01 IcuX. Top cd PVC Paw L of ---I- 

_. 



APPENDIX E 

ROUNDS 1 THROUGH 4 

GROUNDWATER FIELD PARAMETER SUMMARY 

AND 

GROUNDWATER SAMPLE LOGSHEETS AND 

LOW-FLOW PURGE DATA SHEETS 



GROUNDWATER FIELD PARAMETER SUMMARY 



TABLE E-l 
SUMMARY OF GROUNDWATER FIELD PARAMETERS 

GOSS COVE LANDFILL GROUNDWATER MONITORING PROGRAM 
ROUNDS 1 THROUGH 4 

NSB-NLON, GROTON, CONNECTICUT 

DG = Downgradient Location 
UG = Upgradient Location 
SC = South Central portion of landfill 
MW = Monitoring Well 
Highlighted values are suspect results 



GROUNDWATER SAMPLE LOGSHEETS AND LOW-FLOW PURGE DATA SHEETS 



0 It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

Project Site Name: NSB-NLON / GOSS COVE 
Project No.: CT0 816 2863.0520 

[ ] Domestic Well Data SAMPIE @ 
Monitoring Well Data 
Tidal@N) 

&wPc4 

Low Tide at: 3 s-1 Pw 

Sample ID No.: 8Gwol 01 
Sample Location: 8’WW 
Sampled By: FY4.U 
C.O.C. No.: 
Type of Sample: 

[X] Low Concentration 
[ ] High Concentration 

,AMPUNG DATA: 

bate: 1 -Is- UC2 

ime: /64s 
lethod:Low Flow. &&OO @ 

‘URGE DATA: 

tale: /- 13-a=L 
lethod:Low ROW, 

Color PR S.C. Temp. Turbidity Do Eh Salinity 

Visual Stahdud mS/cm Degrees C NTU me!/1 mV PPt 
C&AR %d7 3%33 9,/o 0 a,afl -i#%3S =?I& 

lonitor Reading (ppm): 

Veil Casing Diameter & Material 

‘it”‘=- 7’ PVC 

.otal Well Depth (TO): 1 8- 

,.%.“., . . . ..-. -.,--. ,..-,. -., - 

he Casing Volume(gal): 0. 8 f- 

,#w”II-LL “YLLL”*m”s. .,.r “.II.I”.IV..- 

Analysis 

ZL VOLATILES 

Preservative Container Requirements 1 Collected 

I HCL14’C 1 3 - 40 ml Vial 

Circle if Applicable: 

MSIMSD Duplicate ID No.: 

Signature(s): 



m LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / Goss Cove 
PROJECT NUMBER: CT0 8 16 job#2863 

WELL ID.: BMW 
DATE: ci 3-02 

I Time I Water Level 1 Flow 1 pH S. Cond. 1 Turb. 1 DO 1 Temp. 1 Eh 1 Sal. 1 Commen+s 1 

ZTURE(S): d+ LLH PAGE? r - 3 



0 It GROUNDWATeR SAMPLE, LOG SHEET 
Tetra Tech NUS, Inc. 

: ;. i 
8 

Paae 1 of 3 
- -a-- -- - 

Project Site Name: NSB-NLON / GOSS COVE Sample ID No.: yG.wQ= 0 1 
Project No.: CT0 816 2863.0520 Sample Location: 8 15 

Sampled By: ,‘zw 
[ ] Domestic Well Data 
[x Monitoring Well Data 

rii 
Tidal o/N) 

5wfi~ AT- 
C.O.C. No.: 
Type of Sample: 

[Xl Low Concentration 
Low Tide at: 2::bI’M +-m I T-26 [ ] High Concentration 

uudPuNQ DATA: 
Iate: l-11. 01 Color P” S.C. Temp. Turbidity 00 Eh Salinlty 
7me: lch.R Visual Standard mS/cm Degrees C NTU w/l mV 

Aethod:Low flow, &[m@. ail g41 2.6% /$‘,a- 0 0,136 -307 157 
‘UROE DATA: 

Me: I* I I-a- 

deulod:Low flow, gLAoKq G&cl4 la 

donitor Reading (ppm): - L-J 9-i RFACC 

Nell Casing Diameter & Material 1” pc)c 

Type: 2’ PVC R1sM 

rotal Well Depth (TD): 17.7 

static Water Level (WL): 7.74 -fop ot? *a 7. 7 

3ne Casing Volurne(gal): I. 3 Y.Tj v - 
- p(,mQ WCC-r 14-a* 

Start Purge (hrs): 14-3 7 

End Purge (hrs): / Fl 
Mf=AY( &Kc 53 rs 

Total Purge Time (min): 5-3 
fflO&bt -vJp ot= c-3.-gTl-rq 17.7 

rotal Vol. Purged (gal): 5 15 

_ 1” put 

SAMPLE COLLECllON JNFDAMATION: 

I I I 

OBSERVAllONS I NOTES: 

4=d=- a,7 w/c 

Circle if Applicable: 

MS/MSD Duplicate ID No.: 
-. -- 

Signature(s): 



0 It 
PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

NSB-NLON / Goss Cove WELL ID.: 
CT0 8 16 job#2863 DATE: 

\TURE(S): 7 PAGE-- z 



0 ‘It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, Inc. 

PageI of - 3 

Project Site Name: NSB-NLON / GOSS COVE Sample ID No.: 0G~OU 0) 
Project No.: CT0 816 2863.0520 Sample Location: &MU%!) 

Sampled By: l-3 /f=v 
[ ] Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sample: 

Tidal (Y/N) [Xl Low Concentration 
Low Tide at: [ ] High Concentration 

S AMPUNG OAT& 

D 

Ti 

M lethod:Low flow, WXTW*C 3 - 3-B iI- 

P URGE DA-W 

D late: /- y- 02 

N lethod:Low flo~.&@<mL*~ 

N 

w 

T ype: 2’ PVC 

T ota~ W~II Death fTD): 6 2.7 
S 

C 

S 

E 

T ‘otal Purge Time (min): 95 
- - lZll put. 

1 ‘otal Vol. Purged (gal): 2. 5 1 

8 iAMPLE COLLECTION INFORMATION: . \6 
Analysis Presewattve Container Requirements collected 

1 ‘CL VOLATILES HCLl@C 12 * K 3-40mlVial 

1 ‘CL SEMlVOlATlLES 4Oc B 2 - Qt. Amber Glass 

1 ‘CL PEST/PCBs I 40 c Ifi 2 - Qt. Amber Glass I 
1 ‘CL PAH 4Oc ho 2 - Qt. Amber Glass 

1 ‘AL METALS (TOTAL) + Hardness HNOj I 4’ C 3 34= 1-L PE 

1 ‘AL METALS (DISSOLVED) HNO, I 4’ C 3 3-T 1-L PE 

5 R IA ml G&s I() 

b titrate, Sulfate 4Oc 2 1 -L PE 

I 

$ UOL OW+- MY/t/W 
l 

I I I I 
C >BSERVAllONS I NOTES: 

ice= Y@pJlL 

C Zrcle tf Applicable: 

MS/MSD Duplicate ID No.: 

vfi fP oloqol 01 



0 ‘pt LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove 
CT0 816 job#2863 

WELL ID.: &WLLO 

DATE: /- q.- 5 2 

. 

1. 

‘ATURE(S): (yqJ/ L- 



0 It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. inc. 

Paae 1 af 

Project Site Name: NSB-NLON / GOSS COVE Sample ID No.: 06-403 01 
Project No.: CT0 816 2863.0520 Sample Location: 6’M 3 

Sampled By: ,“, 
[ ] Domestic Well Data C.O.C. No.: 
[x Monito .* g Well Data 
[ Tidal 
JI 

a 

Type of Sample: 
) S4fUtQE 43 

i+2& + CA5 
[xl Low Concentration 

Low Tide at: I G-30 [ ] High Concentration 

AMPUNG RATA: :.1; .: . . ‘y’, ,;. _ :::. ‘. 

ate: f-l I-02 Color PH S.C. Temp. Turbidity DO Eh !hllnily 

ime: 1530 Visual Standard mS/cm Degrees C NTU a/l mV 
lethod:Low flow, fjLf+mf< R B.ga y-za tq.2 16 0~37 --316,s 09:; 
URGE DATAz ,. ,. :, 

. 1_ 

ate: l-1 1-O-a I 

lethod:Low flow, &Mm @wlIJD 

lonitor Reading (ppm): - E-J 94 Rt=KC 

Ml Casing Diameter & Mateliai 

w: 2’ PVC 

otai Well Depth (TO): a\. 6 V- 

tatic Water Level (WL): -7x &=-a \‘- 8 

bne Casing Voiume(gai): 2. 1 

y 
-pQuf@ rf4ca-17.r 

itart Purge (hrs): 

hd Purge (hrs): f530 
‘otal Purge Time (min): 3 0 1” PVC 

-- . ‘otal Vol. Purged (gal): 

iAMPLE COLLECTION INFORMATION: 

‘CL VOLATILES 

‘CL SEMIVOLATILES 

‘CL PEST/PC& 

3 - 40 ml Vial 

2 - Qt Amber Glass 

2 - Qt. Amber Glass 

litrate. Sulfate 

- 0 

1-L PE 

I I : I 

IBSERVATiONS / NOTES: 

:lrcle if Applicable: 

MS/MSD Duplicate ID No.: 

Signature(s): 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / Goss Cove 
PROJECT NUMBER: CT0 8 16 job#2863 

WELL ID.: &3bwd3 
DATE: P-II- 02 

‘ATURE(S): PAGE- ye 3- 



.: ___ . 0 It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, inc. 

Paae 1 of ‘1 --a-- -- -- 

Project Site Name: NSB-NLON / GOSS COVE Sample ID No.: @ GwO SS 0 I 
Project No.: CT0 816 2863.0520 Sample Location: 8 ~~5s 

Sampled By: ‘rlRANI/ 
[ ] Domestic Well Data C.O.C. No.: 
[x Monitoring Well Data 

$ 

Type of Sample: 
Tidal (Y/N) 

- 

[Xl Low Concentration 
Low Tide at: [ ] High Concentration 

AMWNG DATA: 

ate: s 6-02 Color PH SC. Temp. Turbldtty w Eh Sallnity 

Ime: // Y7 VSaual Stahard mS/cm DegrecsC NTU mt?D 
lethod:LowFiow,Y~l~~~C CL&AR TLQ5 37.36 A?. 33 0 145-O -% G&Y- 
URGE DATA: 

. . . 
: 

ate: o/. f+ol 

lethod:Low flow, MIsfinc ~(\a4 (Jo 

lonitor Reading (ppm): - 
5uwncc 

leii Casing Diameter & Material 1” PC/c 

ype: 2’ PVC A\5Ek 

otal Well Depth (TD): 13 e 6 

bne Casing Voiume(gai): 0. OfI 

/ cs 7 
p(#mP lwl-ix”- 

‘tart Purge (hrs): 

MeAwm-fi 13.28 v - 
ktd Purge (hrs): 1147 1 ~flOb4A Top OF --a-w 13.8 
‘otal Purge Time (min): 

hle it Appllcabie: 

MS/MS0 Duplicate ID No.: 



m LOW FLOW PURGE DATA SHEET 
\ J 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove WELL ID.: 
CT0 816 job#2863 DATE: 

I Time I Water level FIOW pH I S. Cond. I Turb. DO 



. . 
0 It GROUNDWATER SAMPLE LOG SHEET 

Tetta Tech NUS, Inc. Paae J nf 2- 

I Project Site Name: NSB-NLON / GOSS COVE Sample ID No.: (36-wGL ot 
Project No.: CT0 818 2863.0520 Sample Location: t3Mwd.5 . Sampled By: FLr/ 

[ ] Domestic Well Data C.O.6. No.. 
[x] Monitoring Well Data Type of Sample: 

[‘II Tidal (Y’N) 1338 [X] Low Concentration 
Low Tide at: [ ] High Concentration 

-___- __.-- --- 
u- . k ; ,..._i . . . . . .;: .:..y: .: . 

I- IA-l-l3 P.xlm* n” I fll I l--m I T..rkI#llhr I r- 1 =I ,- ,” “4 

Time: / 334 
Method:Low Flow. &we@ 

PURGE P&T&* 
, ..rg,r 

I-701 1.J qj 1 0 . 1 0‘33 1-3ir 
..: : ,. ,... / ..:‘jl .:.:_i. : r-e- ,: ,: ; ; ... . . . ., : 

I In re I 

“V.“. I-’ “.W. 
s&,-d F~ Ir- S-S-- ,. I 

1 
. . I 

tatic Water Level (WL): f?vsb 

One Casing Volume@al): 0, &T 
- . 

BSERVATIONS I NOTES: 

Circle if Applicable: 

MS/P&SD Duplicate ID No.: 

- 

Slgnahwe(s): 



0 Ilt 
PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW 

NSB-NLON / Goss Cove 
CT0 8 16 job#2863 

PURGE DATA SHEET 

WELL ID.: 
DATE: 



0 R GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

Paae 1 of ZL 
- -a---- 

Project Site Name: NSB-NLON / GOSS COVE Sample ID No.: 
Project No.: CT0 816 2863.0520 !33;;~;kion: ‘* 

[ ] Domestic Well Data C.O.C. No.: 
[x Monitoring Well Data 

3 

/ 3 36 Type of Sample: 
Tidal (Y/N) 
Low Tide at: /34lWl;rr cvt3~ L4-Q 

[Xl Low Concentration 
[ ] High Concentration 

AMIXING DATA: 

ate: i . 1 0 . 0 Color PH S.C. Temp. Turbidity Do Eh Sallnlty 

ime: 1 3 Visual Stukard mS/cm Degreea C NTU mg/l PPt 
lethod:bw Flow&JcAl~Gyz C~~tu( 7‘0@ q-2A-Q 13 g 31 c 7-Z+- Y 
URGE DATA: 

ate: 10 .0’2 

le*od:Lowkow. &t+b!3~ &CO4 Fsb 

lonitor Reading (ppm): - L4-l 5qw=Acc 

/ell Casing Diameter & Material 1” WC -v 7.90 

ype: 2’ PVC AtsEA 

otal Well Depth (TO): 67, 3 
tatic Water Level (WL):7, -73 ,df=~ (x3 

kte Casing Volume(gal): 

itart Purge (hrs): /a 3 \ 
- fqmf lNLC6~ 

ind Purge (hrs): 

iAMPLE COLLECTtON INFORMATION: 

lESERVATlONS I NOTES: 

I’&- = 2-I W/‘ 

ihale if Appticable: 

MS/MSD Duplicate ID No.: 
c Y 



, 

m LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / Goss Cove 
PROJECT NUMBER: CT0 816 job#2863 

1 Time 1 Water Level 
I 

Flow 1 pH 1 S. Cond. 

WELL ID.: 
DATE: 

Temp. Eh Sal. 
Comments 1 

c PAGE:- -3 



0 R GROUNDWATER SAMPLE LOG SHEET 
Tetta Tech NUS, Inc. 

Project Site Name: NSB-NLON / GOSS COVE 
Project No.: CT0 816 2863.0520 

[ ] Domestic Well Data 
[x] Monitoring Well Data 

Y 
Tidal (Y/N) ? 
Low Tide at: I I47 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[X] Low Concentration 
[ ] High Concentration 

tatic Water 

In0 Casinii 

‘CL SEMIVOIATILES I 4O c I 2 - Qt. Amber Glass I ;/ 
‘CL PESTlPCBs 

‘CL PAH 

‘AL METALS (TOTAL) + Hardness 

‘AL METALS (DISSOLVED) 

litrate. Sulfate 

4Oc 

40 c 

HNO, I 4O C 

HNO, I 4’ C 

40 c 

2 - Qt. Amber Glass cl 

2 - Qt. Amber Glass - 

1-L PE - 

I-L PE 

- *cs - 

I-L PE 

I I I 

I I I 

1BSERVATlONS I NOTES: 

:lrcle if Applicable: f Signahrre(r): 

MS/MS0 Duplicate IO No.: 

-_ 



0 Tt; LOW FLOW PURGE DATA SHEET 

PROJECT StTE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove 
CT0 8 16 job#2863 

WELL ID.: &ww7s 
DATE: 6 ; 8 CL 

Comments 

!ATURE(S): PAGE- - 



0 R GROUNDWATER SAMPLE LOG SHEET 
Tetta Tech NUS. Inc. 

Paae 1 of1 

Project Site Name: NSB-NLON / GOSS COVE Sample ID No.: $GvO@b Oi 
Project No.: CT0 816 2863.0520 Sample Location: 

[ ] Domestic Well Data sj+ tiW Tw 
Sampled By: ,+F@- 
C.O.C. No.: 

[x Monito ‘ng Well Data 4:04-PM Type of Sample: 
[ 
j 6 

Tida ( /N) [X] Low Concentration 
Low Ide at: 3 : CLPwt [ ] High Concentration 

SAMPLING DATA: *: ._i :.,: .i ..:::. 
Date: l.13 .u2 Color PH S.C. Temp. Turbidity Do Eh salinity 

Time: 1609 Visual Standard mS/cm Degrees C NTU me/l mV PPt 
Method:Low flow, $w() m c1c3y( 6+( o,+t* 11 7 w 0-c s-.63 s7 O-Xl 
PURGE DATA: 

Date: I.13 -0-l 
Method:Low Flow, &t@&@ GRfJJ (Jo 

Monitor Reading (ppm): - 
5Y RF4cC 

Well Casing Diameter & Material 

“n’; 52 
-v l6.& 

Type: 2’ PVC 

Total Well Depth (TO): 7 7. c 

static Water Level (~~146. &f -jTiop *eQ~47*~ 

One Casing Volume(gal): 

Start Purge (hrs): I* I 0 
- QUA.@ INCc-ra- 

* 
End Purge (hrs): ! &J 0 0 flcA9.4 lw w l-5 

Total Purge Time (min): 1 0 
, f=flOM --l-p ot= --a-v 77-c 

Total Vol. Purged (gal): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Conbiner Requirements collected 

TCL VOLATILES ncLl4oc 3 - 40 ml Vial J 

TCL SEMIVOLATILES 40 c 2 - Qt. Amber Glass J 

TCL PESTlPCBs 4O c 2 - Qt. Amber Glass J 

TCL PAH 40 c 2 - Qt. Amber Glass J 

TAL METALS (TOTAL) + Hardness HNO, I 4’ C 1-L PE J 

TAL METALS (DISSOLVED) HNO, / 4’ C 1 -L PE J 

- rcs - 

Nitrate, Sulfate 40 c 1-L PE J 

iOBSERVATiONS I NOTES: 

Iv= 0 

Cirde if Applicable: 

MWMSD Duplicate ID No.: 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove WELL ID.: f!w~m 
CT0 8 16 job+/2863 DATE: \ /.QQZ 

Comments 



0 It GROUNDWATER SAMPLE LOG SHEET 
T&a Tech NUS. Inc. 

Project Site Name: NSB-NLON / GOSS COVE 
Project No.: CT0 816 2863.0520 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
6(1 Tidal (Y/N)- NOd-ToetL 

Low Tide at: 

S . . .. _ : : :.:' : . . . .;'.- : . . . 

c 
T 

hi 
I 
P 

C late: I I IO .o J- I 

hi wtcd:bw Flow, P m mu7~ 
k lonitor Reading (ppm): - 

v Veil Casing Diameter & Material 1” WC 

T ‘ype: 2’ PVC AtswL 

1 ‘otal wen Depth (TO): g+&-~lL+T 

I ;tatic Water Level (wL): 16, 

C )ne Casing Volume(gal): OI 6 

I 

E %d Purge (hrs): 

1 -0tal Purge Time (min): 

1 

G . 

Preservative 

1 -CL VOIATILES HCL/4°C 

1 -CL SEMlVOlATlLES 4Oc 

1 -CL PESTIPCBs 4Oc 

1 -CL PAH 4Oc 

1 

1 

7 

r &ate, Sulfate 40 c 

PageI of > 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

M Low Concentration 
[ J High Concentration 

GRwdb 
94 WAG 

-Jg&sLIQaEE( ll*+T 

puM4 INE-I- 

--6mal.+q-- 

couectd 

3 - 40 ml Vial 

2 - Qt. Amber Glass v 

2 - Qt. Amber Glass I/ 

2 - Qt. Amber Glass r/ 

1-L PE 

I I 

( 36SERVA7lCWS I NOTES: 
. . 

Circle if Applicable: 

MSIMSD Duplicate ID No.: 

L 



LOW FLOW PURGE DATA SHEET 
\ J 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove WELL ID.: gptw~o s 

CT0 8 16 job#2863 DATE: I*IO.OL 



0 Tt GROUNDWATER SAMPLE LOG SHEET 
T&a Tech NUS, Inc. ; ! i 

Paae J of a I-- -- &\ 
Project Site Name: NSB-NLON / GOSS COVE Sample ID No.: liw-3 OJ 
Project No.: CT0 816 2863.0520 Sample Location: ~NU5 23 

Sampled By: Fcu 
[ ] Domestic Well Data C.O.C. No.: 
[i f4o;;;riWell Data Type of Sample: 

[Xl Low Concentration 
Low Tide at: [ ] High Concentration 

iAtWl.lNO DATA: . . 

Visual Staid ms/cm Degrecsc NIU me/l mV PPt 
lethod:Low Flow,~~ CLfJlF 60u Ia3J;r Il. 6 9 I./S a. 9 4 I 7 ‘URGE DATA: .’ ..:. :::.-: .: ;. I. - . .;; :. : 
tate: f-/O-d2 

lethod:Low flow, @.&m (gpi Plo 

lonitor Reading (ppm): - L4.J 54Rf-hce 

Veil Casing Diameter & Material 

ype: 2’ PVC 

otal Well Depth fTD): I s‘. 9 

itatic Water Level (WL): 0 
--JTifop aFscIQeEf( c-9 

)ne Casing Volume(gal): 1. / V- 

itart Purge (hrs): /so 0 
- pun@ wwl-~3.5- 

tid Purge (hrs): 1630 
rc\~Aw &M m 6 
fqlo&bi -l-p OF 

‘otal Purge Time (min): 70 
1” PVC- 

‘otal Vol. Purged (gal): -3 
iAMPLE COLLf3XlON INFORMATKXJ: 

tBSERVATtONS /NOTES: 

Fe = <ix! fyi& 

Srcle if Applicable: 

MSIMSD Duplicate ID No.: 

*w. / 



LOW FLOW 
\ / 

PROJECT SITE NAME: 
PROJECT I;(UMBER: 

NSB-NLON / Goss Cove WELL ID.: t-ws 23 
CT0 816 job!/2863 DATE: I- CO-O;l 

PURGE DATA SHEET 

SIGh, ..JRE(S): --- - -- 



, : 
0 It GROUNDWATER SAMPLE LOG SHEET 

Tetra Tech NV-S, Inc. :; $ g :: 1, 

Proiect Site Name: NSB-NLON / GOSS COVE 
Project No .: CT0 816 2863.0520 

[ ] Domestic Well Data 
Ix1 Monitoring Well Data - . 
Y Tidal (Y/i) 

Low Tide at: I 3.0 01 iA9 ‘14 123-3 

Sample ID No.: 
Sample Location: ‘w 
Sampled By: ~&JR&J 
C.O.C. No.: 
Type of Sample: 

[X] Low Concentration 
[ ] High Concentration 

iAMWNG DATA; 

kite: T/24 /0Z Color PH S.C. Temp. Turbidity 00 Eh Salinity 

-1213 ime: Visual Stuidud mS/cm Degrees C m&VI mV PPt 
tehod:Low Flow, BCtttC&b% c’LE/l/r 732 25;59 7.84 cii c7z9 + 15 15.58 
‘URGE OATA: 

fate: 

otal Well Depth (TO): f 

,tatic Water Level (WL): 13.37 
fne Casing Volume(gaf): d 8 
#tart Purge (hrs): /‘&45- 

:nd Purge (hrs): /z/s 

otal Purse Time (mink % 

otal Vol. Purged (gal): 6. / 

iAMPtE COLLECTION INFORMATION: 

Analvsis I Preservative I Container Reauirements 

CL VOLATI LES 

CL SEMIVOU\TILES 

CL PEST/PCSs 

CL PAH 

AL METALS (TOTAL) + Hardness 

AL METALS (DISSOLVED) 

HCL14OC 

40 c 

4O c 

4O c 

HNO, I 4O C 

HNO, /4’ C 

3 - 40 ml Vial 

2 - Qt. Amber Glass 

2 - Qt. Amber Glass 

2 - Qt. Amber Glass 

1-L PE 

1-L PE 

litrate. Sulfate I 4O c I 1-L PE I d 

I I I 

BSERVATIONS [NUTis; : 

ield test results for Divalent iron ok f mglL 

ircleif Applicabfa: . .. 

MSIMSD Duplicate ID No: 

Signature(s): 



0 ‘Tt 
PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

NSB-NLON / Goss Cove WELL ID.: 
CT0 816 job#2863 DATE: 

SlcNATURE(S): 
I ./ ,‘J &vq $69 , Z. 

PAGELO+ 
/ / 



0 It 
T&a Tech NUS. Inc. 

GROUNDWATER S&lPLE LOG SHEET 

DZAfln I -I rrf 

Project Site Name: NSB-NLON / GOSS COVE Sample ID No.: 
Project No.: CT0 816 2863.0520 Sample Location?* 

Sampled By: ‘i: t’?i~JA/0.. ’ 
[ ) Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data 
[y Tidal (Y/N) 

Type of Sample: 

LowTideat: 0716 ca\q=Gl 4-10 0 
[X] Low Concentration 
[ ] High Concentration 

imPI.&@ $UITA; :. 
: .’ ‘. 

.,. 
late: 3//p/ z Color PH S.C. Temp. Turbidity Do El’ Salinity 
ime: 0830 Vhml Standarc mS/cm Degrees C NTU me/l mV 
lethod:Low Flow, &#+fiow 

PPt 
cL454u 8.70 2,223 /3&Z 1.3 043 -259 1. /5 

lUR~E.J$~&f .‘- : .- .:. .y::..,> : _ . . , . . .._ ..., .: 

Me: 3 /p/ t 

lethod:Low flow. Gut-f&~ (gRwicJD 

lonitor Reading (ppm): - LqJ +iRFKC 

Jell Casing Diameter & Material A“ WC 

we: 2’ PVC Al5wL 

otal Well Depth (TO): i 7, 7 

tatic Water Level (WL): 9.95 -72 OF -a 7. 7 
he Casing Volume(gal): /- 3 

tart Purge (hrs)- 0 730 AU 
p(,m.Q tfwa-i+. 0 

nd Purge (hrs): oa30 M~AW w cd 6 

60 
f=flOM 7-P of= 

otal Purge Time (min): 
-?J-w \7,7 

2” pvc 
otal Vol. Purged (gal): 3. 7 
AMF’%ECOLLECTfON INFORMATiON: 

BS@t’fAlIONS rNoTrs 

ield test results for Divalent iron U,Z 
mg/L 

irck if *@licabk; 

MSIMSD Duplicate ID No.: 
- 

Signature(s): 



0 R LOW FLOW PURGE DATA SHEET 
,_ 

PROJECT SITE NAME: NSB-NLON / Goss Cove WELL ID.: 
PROJECT NUMBER: CT0 816 job#2863 DATE: 

, 
ScNATURE(S): - z&g&& 

/ 



GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

Project Site Name: NSB-NLON / GOSS COVE 
Project No .: CT0 816 2863.0520 

[ ] Domestic Well Data 
[x] Monitoring Well Data 

Y 
Tidal (Y/N) 
Low Tide at: (w CA9) ?I 14 

Sample ID No.: 
Sample Location: ‘@$$k%+ 

L Sampled By: -i StMf%oN 
C.O.C. No.: 
Type of Sample: 

[Xj Low Concentration 
[ ] High Concentration 

i;AMW DATA: 

Late: 3.23-a Color PH SC. Temp. Turbidity 
ime: f/14 Vhd Standusj mS/cm DegreesC NlW 
lethod:Low flow, 4mrm-C CCw 7-93 14.91 f3*3 3” g 
‘URGE-‘D&T& . (. . 

Me: 3. 73 1 01 
lethod:Low flow,PWt%P+~TT~ 

.i, .s i.i .. : _I ... . . .: -: . . .-‘... :, ; . . . .“.: :I:..; .>....Z>. 
Do Salinity 

mg/l dv PPt 
a60 -2&- /j.qj 

. . .-.. .:,.: /... 
,. : . . . . . . 

lonitor Heading @pm): -- 

Jell Casing Oiameter 8 Material 

ype: 2’ PVC 

otal Well Depth (TO): &.. 7 

tatic Water Level (WL): i 0, @@ 

Ine Casing Volume(gal): 8. 

tart Purge (hrs): / 0 0 0 

nd Purge (hrs): ---pT- 

otal Purge Time (min): 6 r 

otal Vol. Purged (gal): 3, I 
AMPLE WUECTfGN 1NFORMATfON: 

Analysis 

CL VOLATILES 

CL SEMIVOLATILES 

CL PEST/PC& 

CL PAH 

AL METALS (TOTAL) + Hardness 

AL METALS (DISSOLVED) 

Preservative 

HCL/4OC 

4O c 

40 c 

40 c 

HNO, / 4O C 

HNO,/4’C 

,. 

Container Requirements j ‘collected 

3 - 40 ml Vial J 

2 - Qt. Amber Glass v 

2 - Qt. Amber Glass t/ 

2 - Qt. Amber Glass J 

1-L PE J 

1 -L PE J 

itrate. Sulfate I 4O c I 1-L PE I J 

ield test results for Divalent iron x1 mg/L 

ircleif Ap@licqbfe: .. 

MSmnSD Duplicate IO No.: 
- 



0 7t LOW FLOW PURGE DATA iHEET 

PROJECT SITE NAME: NSB-NLON / Goss Cove 
PROJECT NUMBER: CT0 8 16 job#2863 

WELL ID.: 
DATE: 

SIGNATURE(S): 7 



Project Site Name: 
Project No.: 

NSB-NLON / GOSS COVE 
CT0 816 2863.0520 

SamDIe ID No . A/,u//r,2 03 

[ ] Domestic Well Data 
Sampled By: 
C.O.C. No.: 

Monitoring Well Data 
Tidal (Y/N) 

Type of Sample: - 

Low Tide at: 07A$ + l&L* x 0 $3x 
[Xj LOW Concentri ation 
I 1 Hiah Concentr ation -_ - 

s AMPI+@ DATA:. ‘.. :t‘ - ..;.;.I.. .. .:z.. . . .: 1 ?.. ::: .‘.<.l 

3 I I-,os 

: . .:.,. .--*>>. ,.. .;,* . . . . . . . . . ~. 
0 ate: Color PH S.C. Temp. Turbidity Do 
TI 

-r) - 
Vhud Standard mS/cm Degrees C NTTJ mg/l 

Oh 
“c 

Salinity 

M JJjuvwx p5w B 73 
PPt 

E 
PI URGE RAT& I 

x.&4 jl*A 1-7 0.14 $4 /“3j 
: - 

,:.. ‘. . _. . . . .:,I :y- _ ..;\.:‘.; .. i . 

D ate: 3 c 14. 61 I 

M 

GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, Inc. 

M onitor Reading (ppm): -- 

7-r 

sl I& c-t 

w ‘ell Casing Diameter & Material 7 ” WC 

Tl rpe: 2’ PVC aI;& 

Tc Ital Well Depth (TO): a . 8 
-v 6,4-S 

SI :atic Water Level (WL): B/f6, 

01 ne Casing Volume(gal):3\, / 

Sl art Purge (hrs): 67/T ALL .-pufMp rwa--i7.r 

El Id Purge (hrs): 09iC ficAY( JLK( cd f-5 

Tc )tal Purge Time (min): 6 0 
FflOM TOP of= 

I_ 2.” PVC 

--n-T 1133 

l-c )tal Vof. Purged (gal): 2 y I 
Si 4MPLE~OLLECTlON 1NFORMATlON: . . . . ._.. 

Analysis Preservative Container Requirements CiAle&d 
T( :L VOLATI LES HCL14’C 3 - 40 ml Vial 1/ 

T( :L SEMlVOfATlLES 4O c 2 - Qt. Amber Glass J 
T( :L PEST/PC& 4O c 2 - Qt. Amber Glass J 
l-C :L PAH 4Oc 2 - Qt. Amber Glas’s J 

Tf \L METALS (TOTAL) + Hardness HNO,/4OC 1-L PE J 

TI \L METALS (DISSOLVED) HNO, / 4O C 1-L PE J 

Nil kite. Sulfate 4O c 1-L PE / 

“, ‘.‘: 

0, BSERVKII~NS fNUTEs; 

Fi ield test results for Divalent iron 0 wY-- 
l%fEI d1)0@ 

Ci ‘rcleif Applicab#e: : 

MS&IS0 Duplicate ID No.: 

-- --__ 

Signature(s): 

.7(3t;e 7 
I 



LOW FLOW PURGE DATA SHEET 
\ J 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove WELL ID.: 
CT0 816 job#2863 DATE: 

SIGNATURE(S): -$ 



0 Tt GROUNDWATER $JMPLE LOG SHEET 
Teh Tech NUS, Inc. 

Project Site Name: NSB-NLON / GOSS COVE 
Project No.: CT0 816 2863.0520 

[ 1 Domestic Well Data 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: _ _ 

Monitoring Well Data Type of Sample: 
Tidal (Y/N) 

0813 
[X] Low Concentration 

Low Tide at: [ ] High Concentration 

&lblpuNQ~AT& : .,; . . . . ,. ;. .:.. ‘. ,.:;.‘..-..j;.:I.“~r,r- .... .. :.,::.:... .:‘,I.. ,:,. l.i:.,i;,:.;.;:.:le:~~~,~~~~~ji..’.-~’~:~::’-- .‘.’ :+:.y,., ‘>. ;>..p :. I> _... 

rate: 3 010 . 02 Color Pya Do Salinity 
ime: ofo-3 vlsaal s d 

,;Firn DJ;~i c Tuhidity 

NTU w/l PPt 
I,07 a-ei S# q ‘ 6-10 -7 33. /I . :.. . . . ., ‘:..:f. ~i-?‘,:,~:,i...:‘...::.~:. .-..... :j.: ..<.i . . ._ >:.. : ~....:::...._ _ . ..,<.. . ..., : :. ,,: :...:‘f:;.i,*.:. .i*.;: ._. :.. 

ate: 3 -10 ’ 02. I 
lethod:Low flow,/9?& lethod:Low flow,/9YIl~fZ C (gQOG4b 

lonitor Rear... .y ,wy.I lonitor Reading (ppm): L I-Y-J 9m=KG 

lell Casing Diameter lell Casing Diameter & Material 1” PC/c 

me: we: 2’ PVC 2’ PVC A1sd 

otal Well Depth (TDI otal Well Depth (TO): 13, 

tatic Water Level (W tatic Water Level (WL): /3J -3 -72 rFW-+3*~ 
lne Casino Volumeca lne Casing Volume(gal): )O. j 

tart Pwge (hrs): tart Pwge (hrs): (77 / ALL 
- pufMf u4Ca- 

- 
nd Purge (hrs): nd Purge (hrs): [ 0 m-0 

ficAY( &ti cd fi r&l3 - 

66 
@O&A -Pp ol= 

L 3 
..- -. 

otal Purge Time (min): 
-+&l-W i3*S 

otal Vol. Purged (gal): 3 o 3 
2” p VL 

AMPLEC%JLLfcTION 1NFORMATlON: , _ i :. . 

Analysis Preservative Container Requirem&ts Coil&c ted 

CL VOIATI LES HCLt4OC 3 - 40 ml Vial / 

CL SEMIVOLATILES 4O c 2 - Qt. Amber Glass 
/ 

CL PEST/PC& 4Oc 2 - Qt. Amber Glass J 

CL PAH 4O c 2 - Qt. Amber Glass i/ 

9L METALS (TOTAL) + Hardness HNO,14’C 1-L PE r/ 

4L MEfALS (DISSOLVED) HNO, /4’ C I-L PE 

itrate. Sulfate 4O c 1-L PE J 

ield test results for Divalent iron 007 mg/L 

ircle i~A@licatde.- 

MShlSD Duplicate ID No.: 
c 

:. Signature(s): 



PROJECT SITE NAME: NSB-NLON / Goss Cove 
PROJECT NUMBER: CT0 8 16 job#2863 

LOW FLOW PURGE DATA SHEET 

WELL ID.: 
DATE: 



0 It 
Tetra Tech NUS. Inc. 

GROUNDWATEP SA?(IPLE LOG SHEET 

Project Site Name: NSB-NLON / GOSS COVE 
Project No.: CT0 816 2863.0520 

[ ] Domestic Well Data 

Sample Location: +Z&+ 
Sample ID No.: 

Sampled By: -I-. RorAt-4N 
C.O.C. No.: 
Type of Sample: 

[Xl Low Concentration 
[ ] High Concentration 

ate: 3-/y-c’2 I 

otal Well Depth (TO): i 3. 1 

tatic Water Level (WL): 8. Z” 

S 

0 

T’ 

M 

P 

0 

M 

M 

N 

T1 

Tl 

S: 

0 

S 

El 

Tq 

Tr 

St 

T 

T 

T 

T 

T 

T 

N 

0 

F 

ne Casing Volume(gaf): d. 8 6 

tart Purge (hrs). OY45 ALL z _L_ QUMP rPlca-I LC 

nd Purge (hrs): /w%- MEAwm*fi 
plopA --VP of= u 2 

ctaf Purge Time (min): 6 * 
--n-w 

atal Vol. Purged (gal): 3. 96 
2.” pvc 

ix- 6 

AMPLE COUECTIQN 1NFQRMAflQN: 

Analysis 

CL VOLATILES 

‘CL SEMlVOlATlLES 

CL PESTIPCBs 

-. : 

1 Preservative 1 

! HCL/4°C I 9 

I 4O c 2 - Qt. Amber Glass I v 

4cc 2 - Qt. Amber Glass J 

CL PAH 

AL METALS (TOTAL) + Hardness 

AL METALS (DISSOLVED) 

4Oc 6 2 - Qt. Amber Glass 

HNO,/4’C 2 1-L PE 

HNO,14’C z 1-L PE / 

litrate, Sulfate 4O c ! 1-L PE ,I J 

‘ield test results for Divalent iron 2 2 
mg/L 

Container Requirements 

3 - 40 ml Vial 

Duplicate ID No.: 

. . . Signature(s): 



0 Tt LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove 
CT0 816 /ob#2863 

WELL ID.: fjW&S 
DATE: 3-- 19.oe 

SIGNATURE(S): PAGE>& 



0 It GROUNDWATER SAMPLE LOG SHEET 
T&a Tech NUS. Inc. 

Da".3 i ') -6 

Project Site Name: NSB-NLON / GOSS COVE 
Project No .: CT0 816 2863.0520 

[ ] Domestic Well Data 
[x] Monitoring Well Data 

Y 
Tidal (Y/N) 

p-oy mj=+ 1113 Low Tide at: 

r yjG& “I - 

Sample ID No.: 
%;;:A-oc$ion: 

C.O.C. No.: . 

‘w 

Type of Sample: 
[Xj Low Concentration 
[ ] High Concentration 

k3lhod:Low flow, Bkobd 

lonitor Reading (ppm): - LFJ 

@a* (JD 
s4w=KC 

I/e11 Casing Diameter & Material -v 

ype: 2’ PVC &i% 

otal Well Depth (TO): 67,3 
tatic Water ~evd (wL): 8, / 4 -fop *ewm S7@3 
bne Casing Volume(gal): 

tart Purge (hrs): / 0 Al-L 
nd Purge (hrs): .ixoo 

MEfiSLc leru w l-s 

7a 
fflO&4A -l-P aI= f 

p(mP rNN-r-62 

otal Purge Time (min): 3.” pvc 

---Km 67.3 
otal Vol. Purged (gal): 3 I 7 

ield test results for Divalent iron L2, mg/L 

[r+if &l+litiat$e~i: :: :j; : .. . . -. -: .’ . . : 1:. ::j Signature(s): 

MSIMSD Duplicate ID No.: 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove 
CT0 8 16 job#2863 

WELL ID.: ~~u/60 

PAGE&& 



o- It Tetra Tech NUS. Inc. 

GROUNDWATER ,S@lPLE LOG SHEET 
I - 

Page’ of 4 

Project Site Name: NSB-NLON / GOSS COVE Sample ID No.: 8 &m s 0 3, 
Project No.: CT0 816 2863.0520 Sample Location: BMW75 

Sampled By: I<. 9 M PBW 
[ ] Domestic Well Data C.O.C. No.: 
i! ~ilb&Well Data Type of Sample: 

[Xl Low Concentration 
Low Tide at: [ ] High Concentration 

AnnWWT~ ‘. ... -. . r’--‘...-~--.-S:.i:r--.‘~-~~I,r.-:----,.;’;-~. ” : 1. ?. i.. .i.... :. -. ; ,z’:::<.;:,‘- / .:.‘,c .i! .*.$$ ... .I.: ..,, ;*; y::.< ~~~;&:.,.:;i _ :,>; 1 .. , ;. .: . . . . . -; :+ :;: :. ,:::.. -::..‘~*: 3: ..,. j<.. .c :, . . 2 1. . . 2 _ ,. .. ‘. -: y; 
ate: 3 r?%L 

;lW0 

Color P” SE. Temp. Turbidity Do Salinity 
lme: Viraal S tandud mS/cm Degrees C PPt 
lethod:Low Flow, 0.36 -13/ a 4-2 

i;i;..::id ;<‘>:. j:.. . . ._ < -. ‘. : .;I ..! .. 
ate: 3. 1 q-27 
lelhod:Low Flow, &km @bwa 
lonitor Reading (ppm): - 54RF4G 

fell Casing Diameter & Material p WC 

ype: 2’ PVC Al5ER 

otd Well Depth (To): i 4.3 
-foP rFwQ& 4,3 

tart Purge (hrs): 

nd Purge (hrs): 

otal Purge Time (min): 

ieid test results for Divalent iron 

ircltiif.i\liplioabfe::::- !: 

MW+D Duplicate ID No.: 

.: : Signature(s): 



0 Tt LOW FLOW 

PROJECT SITE NAME: NSB-NLON / Goss Cove 
PROJECT NUMBER: CT0 816 job#2863 

PURGE DATA SHEET 

Time 
I 

Water Level 
I 

Flow pH ) S. Cord. 1 Turb. DO 

YYATURE(S): 7 I 

WELL ID.: 
DATE: 

Comments 

. I 44. I 

I 

PAGE&IF-r 



GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

I 
Page’ of 5 

1 
Project Site Name: NSB-NLON / GOSS COVE 
Project No.: CT0 816 2863.0520 

[ ] Domestic Well Data 
Monitoring Well Data 
Tidal (Y/N) 
Low Tide at: III 4 + 12&lrrc c45 =1lZb 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[Xl Low Concentration 
[ ] High Concentration 

Static Water Level (WL): / 7,m 

Analysis I _^. .,-. .-.. -- 

Field test results for Divalent iron a 0 mg/L 

&9 d@A 

C~kleif.+pli&bk: : : ..:. 

MslMSD Duplicate ID No.: 
- 

s. 

1:. Signature(s): 

- 



-- 

PROJECT SITE NAME: NSB-NLON / Goss Cove 
.PROJECT NUMBER: CT0 8 16 job#2863 

LOW FLOW PURGE DATA SHEET , 

WELL ID.: 
DATE: 

SK=hlATURE(S): / / 
PAGE&F2 

, 



0 19t 
Tetra Tech NUS, Inc. 

GROUNDWATER SAhfPbE LOG SHEET 
a 

PageI of 1 

Project Site Name: NSB-NLON / GOSS COVE 
Project No.: 

Sample ID No.: cYfswroS 03 
CT0 816 2863.0520 Sample Location: d.Y*bfc35 

Sampled By: 
( ] Domestic Well Data 

Kc, Cl w psw 
C.O.C. No.: 

i K$triWell Data Type of Sample: 
[Xl Low Concentration 

Low Tie at: [ ] High Concentration 

;3Jr@qq@‘~?& .$c$j _ : :. : .y,;. .-. .: .- ‘; : -:--:q,&;> . .._ ‘;.; >-,;:.; .: .... .; .-:.: .. :;::; ..;.. .-.“. ‘...:.‘;-.:y; ,~~~:.;‘...,~.‘-.9i; -. ” .-: . ...: .:.. .-.g , .:<_ 
rate: 3 - D - (3 L Color 

I+fr 
PH SC. Temp. Turbidity Da Salinity 

ime: Visual Standard mS/cm Degrees C NN mg/l 
0 

& 
fethod:Low now, ts\tcml-l L 61 cl+ /c 5: 

PPt 
6, / 10 l 0 9.00 l0.F ,o 

‘liRO~~~~~..~~~:::...‘:l. .i ,;.  ̂ ..’ .:y .._ :. T4::. :-‘I,z ..~~i~~:.,:~~~;~..::~.~.~~..~~~ -;:Iy,, _ :... i . . . . : :.‘; ,.:.. l.. ~:l’$+.p~~. .:.: _:. f... y,, 

hte: 3- lx-(Jl 
IehodLow now, p@Ql5pKRC- 

lonitor Reading @pm): - m-l 

GQrf-4 (Jo 
w RFIKC 

Jell Casing Diameter & Material 

ype: 2’ PVC &!z 

otal Well Depth (TO): ‘z( .6 

tatic water revel (wL): I&7,0-~- -72 &e-w I’*< 

ib. 02 J - 

--&-ml rl.4-c 
otal Purge Tie (min): 

0 
PW~i 

ield test results for Divalent iron mg/L / 
5A Mpl t; 34.3 e iJq 

ir+kff:Appl~tiabfe: j .- . . .;. :.. 

MSlMSD Duplicate ID No.: 
\ .: : ; I-. Signature(s): 



PROJECT SITE NAME: NSB-NLON /Goss Cove 
PROJECT NUMBER: CT0 816 job#2863 

LOW FLOW PURGE DATA SHEET 

WELL ID.: 
DATE: 

PAGE&OF1 



c 
0 Tt GROUNDWATER SAMPLE LOG SHEET 

Tetra Tech NUS. Inc. 

Project Site Name: NSB-NLON / GOSS COVE 
Project No.: CT0 816 2863.0520 

[ ] Domestic Well Data 
[x] Monitorin 
N Tidal ( 

Ix4 

Well Data 
N 

Low Ti eat: 

Sample ID No.: 
Sample Location: +$&$$I+ 
Sampled By: XRa/R4~ 
C.O.C. No.: 
Type of Sample: 
(4 Low Concentration 
[ ] High Concentration 

r#$@gNq o~r3q’~:.-~ ... *. . . ;-. : . . . i:.ij:.’ . . . . <.‘..‘. --;.~~~~-:-:~.;~I‘:.‘:;i::~ .;:.j;-,,{ .; ..:. ,: f :,,. :,l:i::“.-::...‘.; .:.‘?-:z.. ~:$.:‘.-“.. ?” I ‘...‘l-r 5.:. :. .(; ; ,,.. : :. 
)ate: 373&L Color PH SC. Temp. Turbidity 00 Eh 

, if3 7 
Salinity 

‘ime: VimA Standard mS/cm Degrees c NN mg/l mV PPf 

blhod:Low Flow, RcF\W& 

lonitor Fleading (ppm): -- 

kfl Casing Diameter & Material 

ype: 2’ PVC &i!z 

otal Well Oepth (TO): 19.7 

tatic Water Level (WL): &.4/ -fit ,FW& r-q 

he Casing Vofume@al): /& 

tart Purge (hrs): /345- ALL putuP uwa--/3, r 

nd Purge (hrs): led- 
MEAY( w cfi fi 

ofal Purge Time (min): sd 
FfiOlM -l-d ol= I 

, I” put 
---l-v rs3 

otal Vol. Purged (gal): 1, & 

AMEKt?~OU.EGT1ON W?O@lAllON: _ . : :. 
. . : 

Analysis Preservative Container Aequirem&ts -. cobcted 
/ \ 

CL VOLATILES HCLl4OC 3 - 40 ml Vial a/ 
CL SEMlVOtATlLES 4O c 2 - Qt. Amber Glass L/ 

CL PEST/PC& 4O c 2 - Qt. Amber Glass J 

CL PAH 40 c 2 - Qt. Amber Glass J 

4L METALS (TOTAL) + Hardness HN0314’C 1-L PE 2 

9L METALS (DISSOLVED) HNOJ14’C f-L PE 

itrate. Sulfate 4Oc 1-L PE 

ield test results for Divalent iron 0, n 
mg/L 

ir*le@*pj#&*de:-:i- ..! .. :. .: .. 5 Signature(s): 

MSlMSD Duplicate ID No.: 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove WELL ID.: Hwf~ 33 
CT0 8 16 job#2863 DATE: 4-23-ot 

Time I Water Level I Flow I PH I S. Cond. I Turb. I DO I Temp. I Eh 

/437 I 6.4t I I I I I I I I I I I 
I I I I I 

Comments 

SlfYATURE(S): /-A 
-‘,u 



0 R GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, Inc. , - 

I 
PageI of L 

Project Site Name: NSB-NLON / GOSS COVE 
Project No .: CT0 816 2863.0523 

[ } Domestic Well Data 
[x] Monitoring Well Data 
@ Tidal (Y/N) 

Low Tide at: 1570 kU% l.-Ag= I~~,,< -f-IO 

Sample IO No.: BGW 0 1 OS 
Sample Location: 
Sampled By: 
C.O.C. No.: 

br 

Type of Sample: 
[Xl Low Concentration 
[ ] High Concentration 

Sj&t#q&m tm-rd- 

Date: 

Time: /6/Y 
Method:Low Flow, (3 L&Q-J v 1 f-@GW!j 7,‘t3 t 36.90 PUfysE D&Tit 

.- _..-. *>:.. 
4-m -0-L 

ofip :::. 
Color SC. Temp. Turbidity Do al Salinity 

visual mS/cm Degrees C NnJ mg/l mV PPt 
) aa .47 O.AO o.Lto -131.0 a3,*3 . . . . : :.. 

I Date: 4 -x0-02 i 

Mettlod:Low !=low. Q&QDW 

Monitor Reading (ppm): 0 0 

Well Casing Diameter & Material 

Type: 2’ PVC f%a-i F(r. 

Total Well Depth (TO): /8 1 

IStatic Water Leve 

One Casing Volur 

t 

start Pu--- %--‘. 

End Pur ge (f-4 [ 6 10 
f.fcfiw &Ht t% 6 

-VP 06 - 
Total Purge Time (min): 

/.I f=flOM 
Cp > 

Total Vol. Purged igatl: 7, f? 1 

\ Analvsis I Preservative I Container Reouirements I cotteeinr( 

TCL VOlATlLES HCL14°C 

TCL SEMIVOLATILES 4O c 
TCL PEST/PC& 4O c 
TCL PAH 4O c 

3 - 40 ml Vial t/ 

/ 2’- Qt. Amber Glass h5 C’ 

2 - Qt. Amber Glass 

I 2’- Qt. Amber Glass ti< 

TAL METALS (TOTAL) + Hardness 

TAL METALS (DISSOLVED) 

Nitrate, Sulfate 

HNO,14’C 

HNO,14OC 

4O c 

t-L PE 

t-L PE 

l-YPE ,r$ONC tcs // 

Field test 

r 
results for Divalent iron mg/L 

MS/MSD Duplicate ID No.: 
- - 



m LOW FLOW PURGE DATA SHEET 
\ / 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove WELL ID.: 
CT0 8 16 /ob#2863 DATE: 

, 

SIGNATURE(S): _ PAGE-.&F.& 



PkJ GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

I 

PageI of _1- 

Project Site Name: 
Project No.: 

NSB-NLON / GOSS COVE 
CT0 816 2863.0523 

[ ] Domestic Well Data 
[x Monitoring Well Data 
d 1 Tidal (Y/N) 

Sample ID No.: 
- ~~~;~zA&oc$ion: 

C.O.C. No.: 
Type of SawJe* 
rx1 I nw c 

’ - Low fide at: j334-6 LA9=62+ IQ 
t--1 ---- -0ncentration 
[ ] High Concentration 

ime: VhaA -- Standard mS/cm Degrees c NN mV 
iethod:Low flow. ~1 AA~~ ,,x-VT.,” L .\ 1 f t 1 WL 7.61 2ll.B 17-g 

mg/l PPt 
I L - 

URGE DATA: 0.x o,sp -zLl( I. 09 , :. .; .>:.. ,. : :-:. .;.;.. _, .;--;:I _:_ .: -‘- :: 2: .y;;::.:>> ( _ ; .I, 
ate: 9-17_n? I 

ehod:Low Flow. Rc 

tatic Water Level (WL): 7. 63 

)tal Purge Time (min): ---m n.7 
)tal Vol. Purged (gal): 3 [ 

4MPl.E’ COLLEClION INFORMATION: 

Analysis 

:L VOLATILES 

:L SEMIVOLATILES 

:L PEST/PC& 
_. -_.. 

. . . ., :. 
Preservative I _ .- -----_ - collected 

! 

Chainef Requirements 

HCL/4°C I 3 - 40 ml Vial - 

4O c I 2’-Qt. Amber Glass h5 - 

4Oc 2 - Qt. Amber Glass - 

;L t’At-4 4” c 

\L METALS (TOTAL) + Hardness HNO,/4OC 

\L METALS (DISSOLVED) HNO,14OC 

Irate. Sulfate 4O c 

I $-at. AmberGlass ti< - 

1-L PE - 

1-L PE - 

I-YPE ~00~~ *5 / 

I I 
3SER~ATlONS I NOTES; 

I 
. . .. . . . 

eld test results for Divalent iron LL-mg/L 

rcleif.A~plioabk: 

MSIMSD Duplicate ID No.: 

. . : Signature(s): 



LOW FLOW PURGE DATA SHEET 
L / 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove WELL ID.: 
CT0 8 16 job#2863 DATE: 



0 It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, Inc. 

Project Site Name: NSB-NLON / GOSS COVE 
Project No.: CT0 816 2863.0523 

[ ] Domestic Well Data 
Monitoring Well Data 
Tidal (Y/N) 
LowTideat:I617 LAq=O +fO =\639 

Sample ID No.: $WoU OS 
Sample Location: R w&o 
Sampled By: < 5zuP~ON . 
C.O.C. No.: 
Type of Sample: 

[X] Low Concentration 
[ ] High Concentration 

ime: 

hod:Low Flow,pm 

>tal Purge Time (min): 6 7 
I 

AMPLE:COLLECTiON INFORMATION: . . 

Analysis Preservative 

ZL VOlATlLES HCL14OC 

ZL SEMIVOIATILES 4O c 

ZL PEST/PC& 4O c 

Container Requirements colle&?d 

3 - 40 ml Vial / 

1 2’- Qt. Amber Glass fi5 J 

2 - Qt. Amber Glass J 

3L PAH 

4L METALS (TOTAL) + Hardness 

4L METALS (DISSOLVED) 

trate. Sulfate 

4O c 

HNO,/4’C 

HNO,14OC 

4O c 

J $- Qt. Amber Glass 65 u 

1-L PE J 

1 -L PE J 

l-YPE SwNC \Is J 

I I I 
BSEfWA’flONS I NOTES; 

. . 

eld test results for Divalent iron 4; 4 mg/L 



m LOW FLOW PURGE DATA SHEET 
L J 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove WELL ID.: 
CT0 8 16 job#2863 DATE: 

1 Time 1 Water Level 
I 

Flow 1 pH 1 S. Cond. I Turb. DO Sal. I 

PAGE>& 



0 It GROUNDWATER SAMPLE LOG SHEET 
T&a Tech NUS. Inc. 

,-. 
..; .i ‘, 1 ,( I 7 

vzwsn I -f 1 I Yyb- “I 2 

Project Site Name: NSB-NLON / GOSS COVE 
Project No.: CT0 816 2863.0523 

Sample ICI.‘No.: 86-w 03 03 
Sample Ldqation: 

[ ] Domestic Well Data 
g”g;;F; 

[x Monitoring Well Data 

d Tida /N) @ 
Type of Sampie: 

Low Tide at: GFj=g++- IO 
[Xj Low Concentration 
[ ] High Concentration 

iAMFuHQ.&&TA: - 

late: q - /7-Oz SC. Temp. Turbidity Do al 
4 

~Ed:Low no’::&& 

Salinity 
mS/cm Degrees C NTu w/l 

f?e4 C;LFW 8 
PPC 

IURGf,$-JAT& . . . 
.F& /3.?7’f 1%97 3-y 0.23 -27m;* /.7q 

: ... . .,’ :-... . . . . . ..: _ ,:.:: ..: .;:-’ :.-. . . . .. : : ___. ..a..: !;T. ::.. i..-.:--ii. . . . . .... _ .,, 

We: q 1 0 
lehod:Cowflowl i&C&% GQoq (Jo 
lonitor Reading (ppm): 0 JYRFKC 

k4 Casing Diameter & Material 

ype: 2’ PVC f%4sH NT, 
“R’;spE”; 

otal Well Depth (TO): 2.1. $ 
E! 8.27 

tatic Water Level (WL): 9‘27 -f4P a=-& /l-B 

lne Casing Volume(gal): 

tart Purge (hrs): / 400 Al-l- 

nd Purge (hrs): { 9 4 p, 
M&=A~ &M m 6 

V fflO&u Tap of 
otal Purge Time (min): 2” put- 
otal Vol. Purged (gal): -3 

AMt’U$C;OUECTiONlNFOAM~TION:~ ~ 

.,, . . :::.I... 

ield test results for Divalent iron OJ- mg/L 



m LOW FLOW PURGE DATA SHEET 
\ / 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove WELL ID.: 
CT0 8 16 job#2863 DATE: 

mw3 
ct- 17-02 



0 It GROUNDWATEF(SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

PageI of 3 

Project Site Name: NSB-NLON / GOSS COVE 

- z;;;;;t;ytim-t: ‘w 
Sample ID No.: 

Project No .: CT0 816 2863.0523 

[ ] Domestic Well Data 

ri 

C.O.C. No.: 
[x Monitoring Well Data Type of Sample: 

Tidal (Y/N) [xl Low Concentration 
Low Tide at: 13C0 LA”\‘Ot IQ = rq-06 [ ] High Concentration 

@qJg!3 DATA: . 
late: 7 - 20 _ U 1 

@a i&P -.:---b.i -.-t *.’ .‘-Z 
Color PH SC. Temp. 

(660 
Turbidity Do Eh Salinity 

‘ime: Visaal Standard mS/cm &grw c NTD w/l 
bzdmd:~w ~ow.p~rS~~ UC* 7 04 36.3q 12 3 I, 0 /b30 -ii%- ;rzl 
‘lq?q33;RTA;- .. .. . . . . ..- .,. : ‘. : .I . . . .: 

q-lo. 0-L 
:.. 

bate: 

!elhod:Low Row.&?K7?ktK 
GR’H rlo 

lonitor Reading (ppm): a l-3-J 54 nl%cc 

ktl Casing Diameter & Material 

sL% ype: 2’ PVC FCU5t-i fir. 

otal Well Depth (TO): 13, go 

tatic Water Level (WL): 13.0 < -lx M=--J 
me Casing Volume(gal): 3. / 

tart Purge (hrs): / ALL 

b- 

QUMP INQa- 

nd Purge (hrs): 1600 
MEAY( &M ttd fi 

FROM -l-p of= ‘-3. gm 
otal Purge Time (min): 67 

2” put 
otal Vol. Purged (gal): J, 0 

AM!&-~O~CTION INFORMATION: :. 

I I I 

i+.&ft~~Tf~Ns~~N~t~~; .. 
. . . 

: : .:.. :- ::. 

eld lest results for Divalent iron 

r&if Ap@li:tiatak: . . .. Signature(s): 

MS/MSD Duplicate ID No.: 

rl= 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / Goss Cove 
PROJECT NUMBER: CT0 8 16 job+/2863 

WELL ID.: 
DATE: 



0 It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, Inc. 

c 

PanO I nf ‘3, 

Project Site Name: NSB-NLON / GOSS COVE 

- Project No.: CT0 816 2863.0523 

[ ] Domestic Well Data 
# y;TGxi Well Data 

Low Tide at: 

. “J--V. 2 

Sample ID No.: 
g;;sion: ‘F 

Type of Sample: 
[X] Low Concentration 
[ ] High Concentration 

-ime: lorlz Visual Standard mS/cm DC~TCCS c IU’N 
w/l PM 

AetJlod:~wf=low, acA#‘yA +m+L 3 -44 L-qyq a,&5 0.07 0.23 -By\ l-01 
‘URGE DATA; . . ..‘. ,. ..,.,’ : _ ,-;- . . . 1 . ‘. ;:,.: c ::‘- .5: ; :: ,. ._ I . 

late: 7-\7-01 

/(ettmtLow flow, 6\ k#cL GRIP4 (Jo 
Aonitor Reading (ppm): - F-I ivnf=hcc 

‘VetI Casing Diameter & Material 

ype: 2’ PVC f%isH /UT. 

‘ok4 Well Depth (TO): 

static Water Level (WL): -fiP&-- 3.3 

)ne Casing Volume(gal): * - 0 

Xaft Purge (hrs): 0 I 0 ALL 
p(mfJ 1NCa- if- 5 

hd Purge (hrs): ( 0 ( 0 
,“,efi% &M w fi 

-otal Purge Time (min): 60 
FflOM -VP of= 

2” PVC- 
-ok4 Vol. Purged (gal): ef t 6 c 
iAMFU?COLlEC~ON INFORMAlION: 

: :_.. . .._ 

:.. 

‘ield lest results for Divalent iron 3*; mgll 
(~V(fltfqg- pwr c’A-6. 

:i+,ii Applicabk: . . . 1.. 

MS/MSD Duplicate IO No.: 
- 

: Signature(s): 



LOW FLOW PURGE DATA SHEET 
L J 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove WELL ID.: 
CT0 8 16 job#2863 DATE: 

I Time I Water Level 1 MOW 1 pH I S. Cond. I Turb. DO 

SIGNATURE(S): 



0 Tt GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

PZlCW I nf z --a----‘- 

Project Site Name: NSB-NLON / GOSS COVE Sample ID No.: 8Wo6~ OS 
Project No .: CT0 816 2863.0523 

[ ] Domestic Well Data 
~~~zd%Jtio”: -f$y-- 

[x Monitoring Well Data 

d 

Type of Sample: 
Tidal (Y/N) 
Low Tide at: I(&.? L&J-’ ++I 0 f !6f-3 

[X] Low Concentration 
[ ] High Concentration 

iwPUNQ ‘DATA: . qp.;.;‘::. . , i ; ). ; :. ..:z:$i:; ;: .q::>:i. : : : : : ..,~ .. 8-I::: .ii:: ; icl;‘::‘“-“‘-r- 1? I . . . . >. 
hate: 9 -21-0x Color PH SC. Temp. Turbidity 00 El’ Salinity 
ime: [WtF Visual Standard mS/cm Degrees C NITS w/l PPt 
!elhod:Lowf%w, /&+Q&& CL- ktw Y3‘# f 7 -0 2.6 o.az -Glzl as3.18 
‘UmE.)AfA: / ..... : ; . . ;. :L.....;; :.. .‘..:..+:I:;>: : : l:..>:.?;--:r. : i ./~: __:. ;::y i:-~:~~~~;-~::::ii~:~~.~~~~‘..,.;’l”;;’~. .-_. ..i ..I”’ 

Iate: -21 -uL 

lethod:E Flow. B&I&& @04 IdO 

lo&or Reading (ppm): 0 .-a 
5YRFhcC 

dell Casing Diameter & Material 1” WC 

ype: 2’ PVC &iskl fir. iztsw2 

otal Well Depth (TD): (L7.3 
tatic Water Level (WL): 7-40 
he Casing Volume(gal)- 9 .& 

tart Purge (hrs): 1 5 30 Al-L 

nd Purge (hrs): 16 30 
f.+A% @.N -6 

otal Purge Time (min): &o-3 
. f=flOM Top of 

otal Vol. Purged @I@? 

iAM~ECOUECTlON INFORMAWON: . . ; . . . . : : 
, Analysis Preservative Contain& RequirenGnts Collected 

CL VOLATILES HCL14°C 3 - 40 ml Vial 

CL SEMIVOI-ATILES 40 c I Z- Qt. Amber Glass h5 

CL PEST/PC& 40 c 2 - Qt. Amber Glass 

CL PAH 4O c 1 $- Qt. Amber Glass \(s 

AL METALS (TOTAL) + Hardness HNO,/4OC 1-L PE 

AL METALS (DISSOLVED) HN0,/4°C 1-L PE 

litrate, Sulfate 40 c l-ZPE disc 6’ 

$lSlXVA’l-IONS:INOf&S; 
.._. ::... -.:.:. ..:.. : 

.: 

‘ield test results for Divalenl iron 2 .L mg/L 
S-E-J- Tu\pco C0w-c~~~ 

:irdk it. Apjkable: 

MS/MS0 Ouplicate IO No.: 
- 

. . ._ .-: Signature(s): 



I. 

0 It 
PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

NSB-NLON / Goss Cove WELL ID.: 
CT0 8 16 job#2863 DATE: 



0 Tt GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. , 

Project Site Name: 
Project No .: 

NSB-NLON / GOSS COVE 

- 
CT0 816 2863.0523 

[ ] Domestic Well Data 
i ~;~,tori~Well Data 

Low Tide at: 

Sample ID No.: 

PageI of ‘3, 

gg;:;&J’i”“: T$.g$$& 

. . 
Type of Sample: 

[Xl Low Concentration 
[ ] High Concentration 

ethortLow FIOW. 0~4 D/l& 

o&or Reading @pm): - 

fell Casing Diameter 8 Material 

fpe: 2’ PVC fu5t-i MT. 

&xl Well Depth (TO): 

tatic Water Level (WL): B.l& 

ne Casing Volume@al): 0, 7 

tart Purge +rs). 0 70 ) ALL 
‘I- 

nd Purge (hrs): [ 0 ( 0 
f.,E,jW &ti ccrl 6 

>tal Purge Time (min): 67 
f=fiOM -mp of= 

>tal Vol. Purged (gal): 3 L 
2” put 

ZL VOlATlLES 

2L SEMIVOIATILES 

>L PEST/PC& 

>L PAH 

IL METALS (TOTAL) + Hardness 

4L METALS (DISSOLVED) 

HCLl40C 

-IO c 

40 c 

40 c 

HNO,/4’C 

HNOJ/4’C 

3-40mlVial J 

I 2’-Qt.Amber Glass *+ J 

2 - Qt. Amber Glass J 

I f- Qt. Amber Glass \(< 

1-L PE L/, 

1-L PE L/, 

trate, Sulfaale 

eld test results for Divalent iron +i 8 mglL 

rcle if Appti~&fe: . . . :. Signature(s): 

Duplicate ID No.: 



m LOW FLOW PURGE DATA SHEET 
\ / 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove WELL ID.: 
Cl0 8 16 /ob#2863 DATE: 

PAGE&F& 



0 It GROUNDWATER SAMPLE LOG SHEET 
Tetm Tech NUS, Inc. 

Project Site Name: NSB-NLON / GOSS COVE 
Project No.: CT0 816 2863.0523 

[ ] Domestic Well Data 
[x] Monitoring Well Data 

31 
Tidal (Y/N) 
Low Tide at: 1707 -k a4 = lli-!O CC 1,729 

onitor Reading @pm): - 

‘ell Casing Diameter & Material 

fpe: 2’ PVC fCu5ti Mr. 

Ital Wetf Depth (TO): 7 7b S-0 

d Purge (hrs): 171-9 
jtal Purge Time (min): 7&- 
btal Vol. Purged (gal): 5: 

Wl.&~COLLECTiON WFORMP 
_ . 

AlMySt.S 

:L VOLATILES 

:L SEMlVOlATlLES 

:L PESTlPCBs 

:L PAH 

(L METALS (TOTAL) + Hardness 

iL METALS (DISSOLVED) 

[rate. Sulfate 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[Xj Low Concentration 
[ ] High Concentration 

: :_ ’ ‘. 3’ . .-.. :.- .: : :.. .: :.y. : : : ..:. 
: :i. 

. . : .~ 
s. . . 

: ., :. L 
I .: /..* :.*.-. : i .. : 

Preservative C&tainer lkfuirementi C&&4, 

HCL14’C 3 - 40 ml Vial v 

4O c 1 Z-at. Amber Glass \c5 L/ 

40 c 2 - Qt. Amber Glass J 

4O c 1 g-CR. Amber Glass +s L, 

HNO,/4OC 1-L PE r/ 

HN0,14°C 1 -L PE J 

4O c I-YPE SmNC *5 J 

I I 

I I I . . . :;:... _ :. 

zld test results for Oivalent iron 0 mg/L 

zle if-l\fQilicahk: 

MSIMSO Duplicate ID No.: 
. 

..:: .I Signature(s): 



PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

NSB-NLON / Goss Cove WELL ID.: @~Lc/cwJ 
CT0 8 16 job#2863 DATE: . yl~pJi 

SIGNATURE(S): PAGE&& 



GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, Inc. 

Pane I nf z 

Project Site Name: 
Project No .: 

NSB-NLON / GOSS COVE 
CT0 816 2863.0523 

Sample ID No.: 

[ ] Domestic Well Data C.O.C. No.: 
R fql;~;~Well Data Type of Sample: 

[Xj Low Concentration 
Low Tide at: rJA [ ] High Concentration 

hl0: ORco 
~~~:~~~YQ~~Jc~~ 
~Ro‘E,~@~~& ~~:~..;.~~ . . :<. : *:.+: : : 

ate: 4 l 1 9. OZ 

~ethod:low flow, P @I <*xc 

onitor Reading (ppm): 0 

fell Casing Dfameter & Material 

fpe: 2’ PVC Fct&ti Mr. 
dfi RO. 

Ital Well Depth (TD)a/, Tl 

tatic Water Level (WL): lb, 43 

ne Casing Volume(gal): 0 - 

tart Purge (hrs): 079 0 ALL 
MEAY( &N w fi 
f/-(0&t -7-p OF 

Ital Vol. Purged (gal): 2. r 
2.” put 

‘WFJ%~~.&lJXXtON INFORMATION: ..L. :. : :. : : 
, Anatysls Preservative 

=L VOLATILES HCLi4OC 

:L SEMIVOLATILES 4O c 

:L PEST/PCXs 4” c 

:L PAH 4O c 

4L METALS (TOTAL) + Hardness HNO,14’C 

IL METALS (DISSOLVED) HN0,14°C 

trate. Sulfate 4O c 

. . ..: .:... 
_ ::...:~..- .: ..,. ..y..--- .‘._^ ::; 

Container Requirements Collected 

3-40mlVial r/ 

I Z- Qt. AmberGlass fi5 I/ 

2 - Qt. Amber Glass J 

I I- Qt. Amber Glass @-< i/ 

1-L PE 
i/ 

1-L PE J 

l-YPE WNC + J 
r 

3$@X~A’f’&JNs:fN&‘~;s : ..... ,, :. . . : : : .:.. . . ... .:: :. .: ; . . . . . ::I::-‘---!;:;jji’:. :..::I ;.j: -1 $j:;: :i::. 

cld test results for Divalent iron 0 
mg/L 

rcl&ifi*p@liiatif& ..J : .:: Signature(s): 

MS/MSD Duplicate ID No.: 

1 



IRI I LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / Goss Cove 
PROJECT NUMBER: CT0 8 16 job#2863 

WELL ID.: 
DATE: 

SIGNATURE(S): -7( - 
. 



0 -m GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

Dana I -f 2 

Project Site Name: NSB-NLON / GOSS COVE 
Project No .: CT0 816 2863.0523 

[ ] Domestic Well Data 
i f+kv$;a Well Data 

Low Tide at: 

L uy=-u, _ 

Sample ID No.: 
%3;;~A&ocQon: 

C.O.C. No.: 

w 

Type of Sample: 
t [Xj Low Concentration 

[ ] High Concentration 

:atic Water Level (WL): 

c/ 
\.33& 

-72 ,esrrQm 

ne Casing Volume(gal): 

ALL 
id Purge (hrs): 08 50 

fqf=A% &w cd fi 

)tal Purge Time (min): 60 
fflOM VP of= 

&l@(‘,b 

2” put 
ltal Vol. Purged 

yfY&E’ COLLECTlbN INFORMATION: i,. >, y:_ :: : ...:.: ii ., . . . .. 

leld test results for Divalent iron 060 mg/L 

MS/MS0 Duplicate ID No.: 

- 



0 It; LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / Goss Cove WELL ID.: u42-3 
PROJECT NUMBER: CT0 8 16 job#2863 DATE: q-IS-ot 



0 ‘It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, Inc. 

Project Site Name: NSB-NLON / GOSS COVE 
Project No.: CT0 816 2863.0524 

[ ] Domestic Well Data 

Sample ID No.: 8 w 0 1 04- 
Sample Location: tfMt.u ol 
Sampled By C-J-‘c 
C.O.C. No.: jN&B I-aoaG2 
Type of Sample: 

M Low Concentration 
[ ] High Concentration 

lonitor Reading (ppm): 

lell Casing Diameter & Material 

ype: 2’ PVC 

0tal Well Depth (TD): I 6. i 

tatic Water Level (WL): 1’3 . 2r,( 
me Casing Volume(gal): + pu&d INLer 

tart Purge (hrs): l4m 

nd Purge (hrs): 15 iC 
ALL M G&.un MGNa 

- 6-l-l I8,l 
FR3M -l-f of= 

otal Purge Time (min): ‘10 . it x PVC 
otal Vol. Purged (gal& 14 L 
mpf& q~~t,qQ&.#N~qggj#Jy@& i.;. j ‘. : ; : ~-:.:-::y.:~ :;::;:;;ii. i$ :;:i; 1;1::: .: :: ;: ‘. .;. : : I..:. ij :. ,j .: ” T .: .: :..:j : ‘. :. ~. _. .. ., I il.. ~.~;$i .:i.: f;:i’;$.i;j-:.i .,~~;.,:.~:~~:;ilil~;~~~~~:$ls 

Analysis Presefvative Container Requirements cOlkCt0d 

CL VOLATILES HCL14’C 3-40mlVial /- 

CL SEMIVOLATILES 40 c 1 - Qt. Amber Glass I/ 

CL PEST/PC& 40 c 2 - Qt. Amber Glass L-- 

CL PAH 

AL METALS (TOTAL) + Hardness 

AL METALS (DISSOLVED) 

itrate, Sulfate 

4O c 

HNOI 14’ C 

HNOI /4’ C 

4Oc 

1 - Qt. Amber Glass 

1-L PE 

1-L PE 

1 -M&RI PE 

LS$ 

ield test results for Divalent iron Qp2 mg/L 

i~fe-:ifAppl~b~w. ::{...' :.:.: : ..,.,. Li ::. . . . : ., . . . . . . . : : .:. ..::....s. .*.. i: Signature(s): 

M!YMSD Duplicate ID No.: 

- 



i 
0 ‘It LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / Goss Cove - ROUND 4 WELL ID.: 53 ~UAIOI 
PROJECT NUMBER: CT0 818 job#2883 DATE: r*&/qa 

1 Time 1 Water Level Flow pH I S. Cond. I Turb. I DO I Temp. I ORP Comments 

SIGNATURE(S): 
u 

Round 4 

PAGEXOFZ 



0 ‘It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, Inc. 

Project Site Name: NSB-NLON / GOSS COVE 
Project No.: CT0 816 2863.0524 

Domestic Well Data 
Monitoring Well Data 
Tidal @l) LYIl 

sA#WlM 

Low Tide at: 1353 3-/o+ 63 = 15~4 HSS 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[x] Low Concentration 
[ ] High Concentration 

HCL14UC 3-40mlVial v 
TCL SEMIVOLATILES 4oc 1 - Qt. Amber Glass d 

,c. TCL PEST/PCBs 4Oc 2 - Qt. Amber Glass 

TCL PAH 

TAL METALS (TOTAL) + Hardness 

TAL METALS (DISSOLVED) 

Nitrate, Sulfate 

4O c 

HN$14’C 

HNOa /4’ C 

4O c 

1 - Qt. Amber Glass 

1-L PE 

1-L PE 

1-3BBml PE 

d: 

d* 

d 

V 

tmsm*T,ONSI-MOTES: I.. : 

I I I 

,) .'... ../...:...: . . . . 
. ..i...:* . . . ..+:<. :..:.. ,:..:.:., :.;: .,.,..... ..;*:..: : , I .i'. ., I 



LOW FLOW PURGE 

PROJECT SITE NAME: NSB-NLON / Goss Cove - ROUND 4 
PROJECT NUMBER: CT0 816 job#2863 

i 

DATA SHEET 

WELL ID.: 
DATE: 

SIGNATURE(S): PAGEZOFA 

Round 4 



GROUNDWATER’SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

Paae 1 of 2 

NSB-NLON / GOSS COVE 
CT0 816 2863.0524 

Sample ID No.: BGu/oI f) 0 4 
Sample Location: 8 MwAY3 
Sampled By K, 5rFl\PSwf 

[ ] Domestic Well Data 
Type of Sample: 

M Low Concentration 
[ ] High Concentration 

Method:Low Row P @II 

eter 8 Material 

Field test results for Divalent iron %Lmg/L 



\ . 
0 It LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove - ROUND 4 
CT0 816 job#2863 

WELL ID.: 8 ~~20 
DATE: 1233 -0-L 

SIGNATURE(S): 7cs/ /ied!d PAGEXOFZ 

Round 4 



0 It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, Inc. 

Project Site Name: NSB-NLON / GOSS COVE Sample ID No.: 
Project No.: CT0 816 2863.0524 Sample Location: 

[ ] Domestic Well Data 
Sampled By: IL ‘irblI.mhi 
C.O.C. No.: 

[x] Monitoring Well Data Type of Sample: 
>B -rafi\aB; 

[y Tidal @N) 
c/i4 

ShMf- 

LowTideat: 1353+ iO-+$tfi-p r707~QS 
M Low Concentration 
[ ] High Concentration 

!$&@~,#lC+ ‘o&T$tf :.-: . . ..‘: y : : : . . ; :j’l:I:‘i;ii.j+$. ; :i’i--” :“‘i;“y. ‘:l~~~.~‘;.~-:~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ +;l;-;al :. ‘.;:I: :I i , 1.. !.. re.,. “.‘:%..‘:...:s: r.,* ,..*,,-.. :..:.!:.: .+.u::;rri. ,. -a.*>*-; .: .2&&C: .** :. : _ =., I. . <% * > I 
Date: 12 l 1 I \3 1 COl0r PH S.C. Temp. Turbidity 00 ORP Salinity 
rime: Iso7 vii standard l&/an Dqpfsc mu 

Method:Low flow, $<-a 
w mV ppt 

-E .$#~&.4;;:‘. .>. : : /‘i . . . jiil .‘:, 

Date: 13 1 1 4 0 1 

btethod:Low Flow, Ij$ww 
cfwild 

SJ SU&=A~G 

Wonitor Reading (ppm): - 

Nell Casing Diameter & Material 
2” pvc 4 

rype: 2’ PVC 
A\Sf= V’ 

rotal Well Depth (TO): I\ . 8 
-- 

static Water Level (WL): 
i-6P of s0eez.d 

3ne Casing Volume(gal): 2. 1 -PUMP ‘N~a- 

Znd Purge (hrs): PTi3~. 
ALL ~U’it%Wtit-Nn 

fxoH4 -l-UP of 
- - 67-4 1-l. 8 

rotal Purge Time (min): 67 
rotid VOI. pufged (gal): 3 c 1 

k” pvc 

~ Ai / L... ./ ..!2.. x. *o>. .-ii’ , . . . .‘I 

:. ,A :.l : ,. . . ,. ,. .: 

:ield test results for Divalent iron 0 c 7 mg/L 



! 

0 ITt: LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove - ROUND 4 
CT0 818 job#2863 

WELL ID.: f3fld3 
DATE: /l,.l*OL 

r Level 1 Flow pH 1 S. Cond. 1 Turl Comments 

Round 4 



0 It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, Inc. 

Paw i of 2 

Project Site Name: NSB-NLON / GOSS COVE 
Project No.: CT0 816 2863.0524 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[$ Tidal @‘N) 

LA9 
sfww 

LowTideat: *% 03-10 3 4-134-pfi 

.s- - 

Sample ID No.: @(&OS-s 09 
Sample Location: 
Sampled By -#y$&- 
C.O.C. No.: 
Type of Sample: 

DC] Low Concentration 
[ ] High Concentration 

Dieter & Material 

. . . . . . . . . ‘.,.:‘,-;.,::::i.:‘. :.. I,>,. ..;; ‘:,:-l-.,:i.‘;..~:,.;:-.i :. . ..‘.. :._::,./. :. .,, ,.,(.: ..;‘.‘. : .j’. ..,, .:,: :.j.:. :..,. 

ield test results for Divalent iron mg/L ?-- 0 

nup L= LO y/b. 



0 ITt LOW FLOW PURGE 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove - ROUND 4 
CT0 818 job#2883 . . .- 

DATA SHEET 

WELL ID.: 
DATE: 

I 

SIGNATURE(S): 7 PAGELOFA 

Round 4 



: 

0 It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, Inc. 

Project Site Name: NSB-NLON / GOSS COVE 

Page1 of 2 

Sample ID No.: $wi96s 04 

lonitor Reading (ppm): - 

lell Casing Diameter & Material 
2” pvc _3 

ype: 2’ PVC 
Illsen 

otal Well Depth (TO): I 3’. 6 

tatic Water Level (WL): & ‘5 
-- -rip OF ScaEGd 

bne Casing Volume@&): 3.SL + /(AMP INLW- 
tart Purge (hrs): -430 

nd Purge (hrs): ms0 _ 
ALL M C+ti@ HsrSfi 
fvwH4 raf of 

-- 6-l-M -13.u 

otal Purge Time (min): f&O x1\ put 

otal Vol. Purged @I): \ 3 L 
y :::I:: :,. ., I : . . : : :.: i. : 

ield test results for Divalent iron mg/L a.. 9 
&? - CiEl\E 

‘- ‘n3OK MS/ N\s-, 

Duplicate ID No.: 



/ 
0 It LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / Goss Cove - ROUND 4 WELL ID.: 8 w44S 

PROJECT NUMBER: CT0 818 job#2883 DATE: I ~pi1il;x 

Comments 

SIGNATURE(S): qqkmL 
J 

Round 4 

PAGExOF3, 

- 



Tetra Tech NUS, Inc. 
GROUNDWATER SAMYLF LOG SHEET 

Dcw.n 1 t.i 3 . aye- V. - 
Project Site Name: NSB-NLON / GOSS COVE Sample ID No.: 
Project No.: CT0 816 2863.0524 Sample Location: 

Sampled By: 53-c 
[ ] Domestic Well Data C.O.C. No.: Mse .- L.acqo& 

. . 
t” ~io;~&IWell Data t~ci 

d 
sAMf(e 

Type of Sample: 

Low Tide at: / r3G WI 0 = / 747 
M Low Concentration 
[ ] High Concentration 

sAM@u* .&T&. il . . ..<i :1: ;: ;::l ::.;: i. iiQ:- ?&+~~ : ‘1,+...;-.... .ii~$$~~~~~~. .I i ! .g: $ I’:&$;. ii :~~:‘iii~;~$~~~,~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~.~~~~~ z. ,&p.:. “I t . . . . . r’;%.‘r;&+,-W. / ‘L> ..c‘ :: . . . . . 1 I . ..<:A ,. ,:::?jr;--,;i:;i.: ..,: Li. .. 3 .... : ,& /_b.i ., 
. . . , <. , i/ .?! .~, / >A . . . . :l . . . . .a.: ,.. 

r2 
‘URGE ~~~~~‘~~~: ::;j;>i.;.:i:iisi... .:: ii ::y,:.;.; : ::$y ,:ji:y ;: .; :i.;- ; j 
bate: ialq\oZ 
lethod:Low Flow, ff$<h 00 c* 

bnitor Reading @pm): - 

Jell Casing Diameter & Material 

ype 2’ PVC 

bttal’well Depth (TO): 6 7. 3 
;tatic Water Level (WL): S; C:T 

P 

- -I-& of scacm 

)ne Casing Volume(gal): 4.7 - fu&lP aNLE-r 

itart Purge (hrs): \ 445 

ind Purge (hrs): \s4s 
ALL MEb&ufi @fGNn 

f=R3M -m-P of= 
--~-I-I 67.3 

‘otal Purge Time (min): m , x” put 

‘otal Vol. Purged+&): \a L 
.. .., ; -.:..I I;;+; _: ::, ;:, .., .. .! ,;:: :-,:.. 

..:. 

ield test results for Divalent iron rng/L 2. q 



0 It LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / Goss Cove - ROUND 4 WELL ID.: &VW60 
PROJECT NUMBER: CT0 816 job#2863 DATE: lgLljJO&YL . 

Comments 

SIGNATURE(S): *1- PAGExOi3, 

Round 4 



0 R GROUNDWATER SAMPLE LOG SHEET 
Terra Tech NUS, Inc. DPncr I nf 2 . “J-L -. - 

Project Site Name: NSB-NLON / GOSS COVE Sample ID No.: &-Ldo75 04 
Project No.: CT0 816 2863.0524 Sample Location: B4td7.s 

Sampled By I<. sryww 
[ ] Domestic Well Data C.O.C. No.: 4- 
[x] Monitoring Well Data 

D- lQ@aR 

[ ] Tidal (Ye 
Type of Sample: 

M Low Concentration 
Low Tide at: [ ] High Concentration 

Q&#yJm .@hTjq$:i I ; f, :: ‘-.:-;-i;‘;;::gj: 2; ;: ..fi~:‘:i;:ip~~.~~~~.~~~~~,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~:~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~,~~~~~~~~? !.. >.... ,Qe... . A<‘.< ,>y 6. .> :**,. 
late: /;L- 201 Color pti SC. Temp. TlWbidii Do ORP Salinity 

Ime: Ill7 vii1 Standard &cm Degremc NTU Illgn mV ppt _ 

donitor Reading (ppm): - 

Vell Casing Diameter & Material 

‘jpe: 2’ PVC 
‘otal Well Depth (TD): 14;. 3 

Xatic Water Level (WL): 8, 

)ne Casing Volume(gaJ): 0. 4 

Zart Purge (hrs): / L‘ j 0 

//I( 
ALL MGt+%fi (H-U% c-w- 

ind Purge (hrs): 

Gr 

f=RQet 7-d of 67-4 e.3 
‘otal Purge Time (min): x” pvc 

‘otal Vol. Purged m \*3L 
a&pLiflo~~q@.~ ~&Qjp&#j?j~$$$.;-I :;:;j’ 2: :~.:~.::iil’~~~~~~~~~~ j;;;:;i i’:isib;,ij:; j &&yv; ~j~~;:.~:;‘: :.fz$~ :;:‘;; ;: ;,_ : I 3 .>; i ‘2;:. ., .: ,, : : .: ,,,/ ;.; : : : ,: .;;- i :. :. ; i;:; 

Analysis Preservative Container Requirements collectsd 

CL VOLATILES HCLl4’C 3-40mlVisl - 

CL SEMIVOIATILES 4Oc 1 - Qt. Amber Glass I 

CL PEST/PCBs 4Oc 2 - Of. Amber Glass / 

CL PAH 4Oc 1 - Qt. Amber Glass C 

AL METALS (TOTAL) + Hardness HN414’C 1-L PE I 

AL METALS (DISSOLVED) HN03 14’ C 1-L PE - 

itrate, Sulfate 4O c 1-M PE ../ 

L 



0 ‘it LOW FLOW PURGE 

PROJECT SITE NAME: NSB-NLON / Goss Cove - ROUND 4 
PROJECT NUMBER: CT0 816 job#2863 

1 Time 1 Water Level Flow pH I S. Cond. I Turb. I DO I Temp. I ORP 1 Sal. 1 Comments I 

SIGNATURE(S) . 

Round 4 

PAGEXOFZ 



0 R GROUNDWATER SAMPiE LOG SHEET 
Tetra Tech NUS, Inc. 

Project Site Name: NSB-NLON / GOSS COVE 
Project No.: CT0 816 2863.0524 

[ ] Domestic Well Data 
[x] Monitoring Well Data 

Tidal @N) cfiq S4MP(~ 

Low Tide at: 173y+ 1X-k IO = /=7 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

M Low Concentration 
[ ] High Concentration 

ield test results for Divalent iron 0 mg/L 

MS/MD Duplicate ID No.: 
e 



0 ITt LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove - ROUND 4 
CT0 818 job#2883 

WELL ID.: MWfidl 
DATE: I>-4-Q 

I I Time Water Level I Flow I I S. Cond. I Turb. I DO I Temp. I ORP I Sal. I Comments 

SIGNATURE(S): 7 L 

Round 4 

. . - 



0 R GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, Inc. 

Project Site Name: NSB-NLON / GOSS COVE 
Project No.: CT0 816 2863.0524 

[ ] Domestic Well Data 
[x] Monitorin Well Data 
[M Tidal (Y @8 

Low Tide at: 

Sample ID No.: 
Sample Location: 
Sampled By 
C.O.C. No.: m 
TvDe of SamDIe: 

ia Low Co’kentration 
[ ] High Concentration 

ate: 0 

ime: 0q/() 

- 
#onitor Reading (ppm): - 

‘ell Casing Diameter & Material 
2” t)uc 

. . 

g’ We: Deemed): 

R\SG.n 

2) , el 

tatic Water Level (WL): /I. ,Oq 

I 

- 7% of SdxGFL 

ne Casing Volume(gal): 0, y w- 
1 

)UMP INLE7- 

tart Purge (hrs): 0‘9 j 0 

nd Purge (hrs): 04 lo. 
ALL t’.iGt&ffi t’=NT-s 

fvcxe4 -l-UP OF - 67-r1,41. 
Ital Purge Time (min): 

>tal Vol. Purged (gal): 2. < 

x” pvc 

@&lPLE ;COt.&:CTK3N #JFO~T&lN: < ; : : :. :> : i/ ; 5 .‘;i;!f; .I: ;;;&;;li,;“: I’lii~;‘~~~~:~%~~~~~~~ ii.ii;li:~iii,!sq~~~~mi!l,:,i!~;i:i il:: : ..:$:;;;:.: :.;:s,‘- +iy’;.“; < -I :I : i ij ;;: :?< - :: ,~ ;a . . : .:.: a.,‘.:... /> ,... ..* . . . . . . . . . 
:;;; 

Analysis Preservative Container Requirements collected 
:L VOLATILES HCL140C 3-4OmlVial r/ 

:L SEMIVOLATILES 4Oc 1 -Qt.AmberGlass d 

:L PESTIPCBs 4OC 2 - Qt. Amber Glass i/- 

:L PAH 

\L METALS (TOTAL) + Hardness 

IL METALS (DISSOLVED) 

trate. Sulfate 

PC 
HNOa /4’ C 

HN03 / 4’ C 

4O c 

1 - Qt. Amber Glass i/ 

1-L PE i/ 

1-L PE J 

l-56eml PE t/ 

I 
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LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove - ROUND 4 WELL ID.: EUWV1i-K 
CT0 816 job#2883 DATE: /J+ol 

I Time I Water Level I Flow I pH I S. Cond. I Turb. DO Temp. I ORP Sal. I Comments 

SIGNATlJRE(S):7d 9 u/f PAGEXOFA 

Round 4 



0 It GROUNDWATER SAMPaLE LOG SHEET 
Tetra Tech NUS, Inc. - 

s 

c 

1 

h 
I 
P 

C 

k 

k 

Y 

T 

T 

S 

C 

S 

E 

T 

T 

s 

T 

T 

T 

T 

T 

T 

N 

Q 

F 

Q 

Project Site Name: NSB-NLON / GOSS COVE Sample ID No.: 
Project No.: CT0 816 2863.0524 Sample Location: 

Sampled By: s3c. 
[ ] Domestic Well Data C.O.C. No.: M.‘S- 1;;Lcsa 
[x] Monitorin 

B 
Well Data Type of Sample: 

fl Tidal (Y M Low Concentration 
Low Tie at: [ ] High Concentration 

bate: 1.2. ’ 1- 01 

dethod:Low flow, BMKIr& 

1 ia’ pvc otal Pur Qe Time (min): L-0 

CL PAH 40 c 
AL METALS (TOTAL) + Hardness HNO, /4O C 

AL METALS (DISSOLVED) HN03 14’ C 

itrate, Sulfate 4O c 

1 - Qt. Amber Glass 

1-L PE 

1-L PE 

1-W PE 
LSC 

I I 
@SERWTWNSIMXE& : : ‘- ..I: .: . . . . . .+:. :. . . . . . . .._ ‘. i ..! .. . . . .. : .,.,:. .,, .. .’ .j 

ield tgt results for Divalent iron mg/L o l 4 



0 B LOW FLOW PURGE 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / Goss Cove - ROUND 4 
CT0 816 job#2863 1 

Time Water Level Flow PH 

ILAW\@TE aOlc=>l 
I 

S. Cond. Temp. ORP Sal. 
Comments I 

SIGNATURE(S): 
u 

PAGEZOFZ 

Round 4 
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ROUND 4 

MONITORING INSTRUMENT CALIBRATION LOGS 



u 
EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL : ~~R8iPWz0?.42/ 20ZC3 PROJECT NAME : N % - H ‘Or\l 

INSiRUMENT SERIAL # : _ O%L- 403s PROJECT NUMBER : m 8’ ’ 3f z&i3 

LPMOTtF MANUFACTURER : 

Instrument Rented From: q 5 %&c/t A0 1% bfyflti< 



Fkl EQUIPMENT CALlBRATlbN LOG 

INSTRUMENT NAME/MODEL : %FEorDM6?.T~ / iilG0 PROJECT NAME : 1\1% - r( ‘Od 

INSTRUMENT SERIAL # : _ 13w - IGa3 PROJECT NUMBER : m @’ ’ * 166-3 

MANUFACTURER : 



EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL : p b-t-?%& c - PI rl) PROJECT NAME : N % - H ‘On( 

INSTRUMENT SERIAL # : _ E 0 14 6 31-l. PROJECT NUMBER : m E3’ b # 2863 

MANUFACTURER : 

DATE SETTINGS 1 USED MADE SEWNGS 
. to-l IO-3 I too A< Pa? F4wr -I-@ 13 0 t QY pv&( 7< ‘I-y 

I 
100 YPbt IS Ow-r\/(~~ I 

Instrument Rented From: q 5 %(‘W Ro 1% @4@*\ 



EQUIPMENT CALIBRATION LOG 

MWEF 
INSTRUMENT NAME/MODEL : MT= (?“kL EoMD5 PROJECT NAME : 1\1 sg - r\( ‘On( 

INSTRUMENT SERIAL # : _ 6 50 MD5 PROJECT NUMBER : m 8’ b 3f 2663 

MANUFACTURER : 



EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL : \JsI ca ties PROJECT NAME : w 513 - rc ‘On( 

INSTRUMENT SERIAL # : _ 01013~ t A& PROJECT NUMBER : m 0’ ’ * 266-3 

MANUFACTURER : vsi INC. 

)ZALIBRATIOI\I INITIAL 1 STANDARDS 1 PROCEDURE 1 ADJUSTMENTS1 FINAL 1 SIGNATURE 1 COMMENTS I 

t 
I I I I I I I 

Instrument Rented From: q 5 EHtit to 1% ~~77‘%~ 
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CHAIN-OF-CUSTODY RECORDS 



0 R TETRA TECH NUS, INC. CHAIN OF CUSTODY 1 NUMBER hlstJ- \aoaoa 1 PAGEjOF 1 

c 
CONTAINER TYPE 
PLASTIC (P) or GLASS (G) 

PRESERVATIVE 
, lcC6-l 

r 

/ 

STANDARD TATP 
ITAT 
Ihr. 0 4 8 hr. 0 72 hr. 0 7 day 0 14daY 

G&S c(j VG 

SAMPLE ID 

c 

I 

._I 

I 

iLI 

“3L” 

r 

:. RECEIV:D BYc ;> 
I I I I 

TIME 2. RECEIVED BY 2. RELINQUISHED BY DA1 
I I I 

TIME 3. RECEIVED BY DATE TIME 3. RELINQUISHED BY DATE 

COMMENTS 

DISTRIBUTION? 
r 0 E do< I t-i ‘. F I FiL,-J-=t 0 

YELLOW (FIELD COPY) PINK (FILE COPY) 3199 
FORM NO TtNUS-001 



TETRA TECH NUS, INC. CHAIN OF CUSTODY 

ADDRESS 

CARRIER/-WAYBILL NUMBER CITY, STATE 

c 
i CONTAINER TYPE 0 ,, IF. 

0 hr. q 4 

-( 

I 

I 

-( 

I 

1. RE 

1 PRESERVATIVE /,Y/aUL 
USED 

8 hr. 0 72 hr. 0 7day 0 14day 

G(j$S ci,K 

SAMPLE ID 

2. RELINQUISHED Efv D ATi 

3. RELINQUISHED BY DATE 

!L 1. RECEIVED BY 
CD 

TIME 2. RECEIVED BY DATE TIME 

TIME 3. RECEIVED BY DATE TIME 

COMMENTS 
,jGQX : Olrs. /i.~--r#jJ) in 434rx /pi ” jz ’ 

DlSTi hON: WHITE (ACCOMPANIES SAMPLE) YELLOW ( PINK (FILE COPY) 3199 
FOh. .3. TtNUS-001 
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DATA VALIDATION LElTERS AND LABORATORY DATA SHEETS 



0 R 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 12 I Aqueous I VOC/SVOC/PEST/PCB/PAH 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

C. RICH DATE: FEBRUARY 4,2003 

BERNARD F SPADA ill COPIES: DV FILE 

ORGANIC DATA VALIDATION: VOC/SVOC/PEST/PCB/PAH 
CT0 816, NEW LONDON 
SDG 81611 

8GW0104 
8GW05S04 
8GW07S04 
8GW2D04 

2 I Aqueous / VOC 

8GW02S04 8GW0304 
8GW06D04 8GW06S04 
8GW08D04 8GW 1 OS04 
FD12050201 HNUS2304 

TB12020201 TB12040201 

Overview 

The sample set for CT0 816, New London; SDG 81611 consists of twelve (12) environmental aqueous 
samples, two (2) trip blanks, and one (1) field duplicate. All environmental samples were analyzed for volatile 
organic comopunds (VOC), semivolatile organic compounds (SVOC), pesticides (PEST), polychlorinated 
biphenyls (PCB), and polynuciear aromatic hydrocarbons (PAH). The trip blanks TB12020201 and 
TB12040201 were analyzed for VOC only. The field duplicate pair included in this SDG is FD12050201 and 
8GW05S04. 

The samples were collected by TetraTech NUS on December 2-5, 2002 and were analyzed by Katahdin 
Analytical Services. Analyses were conducted using CLP Methods OLC02.1 for VOC, pesticdes. and PCB, 
8270C for SVOC, and 8270C SIM for PAH. 

The data were evaluated based on the following parameters: 

+ . Data Completeness 
* . Holding Times 
+ . GC/MS Tuning 

. Initial and Continuing Calibration 

. Laboratory Method and/or Field Quality Control Blanks 

. Surrogate Spike Recoveries 

. Blank Spike / Blank Spike Duplicate Recoveries 

. Internal Standards Performance 
* . Instrument Performance 

. Field Duplicate Results 

. Detection Limits 
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The asterisk (*) indicates that all quality control criteria were met for this parameter. Qualified (if applicable) 
analytical results are summarized in Appendix A. Results as reported by the laboratory are presented in 
Appendix B. Appendix C contains Region I worksheets, and Appendix 0 contains the documentation to 
support the findings as discussed in this data validation report. The attached Table summarizes the 
validation qualifications which are based on the following information: 

CALIBRATIONS 

The following table summarizes aqueous calibration noncompliance and corresponding actions for volatiles: 

Compound 
1,2-dibromo-3-Chloropropane 
Acetone* 
2-Butanone 
2-Hexanone 
Chloromethane 
1,2,4-Trichlorobenzene 
Bromomethane 
1,3-Dichlorobenzene 

Associated Samples: 

Calibration Actions: 

ICAL ccv ccv 
1216102 12/g/02 (0826) 12/l O/O2 (08:OO) 
Y Y Y 
Y Y Y 
Y Y Y 
Y Y Y 

X X 
X 
X 
X 

All TB12020201 
TB12040201 
HNUS2304 
8GW07S04 
8GW02S04 
8GW0304 
8GWlOS04 
8GW2D04 
8GW0104 
8GW06D04 
8GW08D04 

8GW06S04 
8GW05S04 
FD12050201 
8GW2D04-DL 
8GW02S04-DL 
8GW0304-DL 
8GW 1 OSO4-DL 
8GW08D04-DL 

X - Percent Difference > 25%; estimate (J) positive and (UJ) non-detected results. 
Y - Average Relative Response Factor (RRF) ~0.05; reject (UR) non-detect and estimate (J) positive results. 
l - The results for acetone in samples 8GW05S04, 8GW06S04, and 8GW0104 were not qualified for RRF 

non-compliance because they were qualified for method blank contamination. 
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The following tables summarize calibration noncompliance and corresponding actions for semivolatiles: 

Compound 
Di-n-octylphthalate 
Bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
2,4-Dinitrophenol 

ICAL 
12/l 2/02 

ccv 
12/l 7/02 (09:25) 
X 
X 
X 

ccv 
11/08/02 (11 :OOa) 

X 

Associated Samples: All 8GW2D04 8GW06D04 
8GW0104 8GW08D04 
8GW05S04 
FD12050201 

Calibration Actions: 

X - Percent Difference > 25%; estimate (J) positive and (UJ) non-detected results. 

The following tables summarize calibration noncompliance and corresponding actions for PAH: 

ICAL ccv ccv ccv 
Compound 12/l 7/02 12/l 7/02(12:47) 12/l 8/02(11:03) 12/19/02(10:15) 
Acenaphthylene X 
Naphthalene X 
2-Methylnaphthalene X 
Pyrene X 
1 -Methylnaphthalene X 
Phenanthrene X 
lndeno( 1,2,3-cd)pyrene X 
Dibenzo(a,h)anthracene X 
Benzo(g,h,i)perylene X 

Associated Samples: All 

Calibration Actions: 

8GW02S04 
8GW06S04 
8GW0304 
HNUS2304 
8GW07S04 

8GW 1 OS04 8GW08D04 
8GW2D04 FD12050201 
8GW0104 8GW05S04 
8GW02S04-DL 8GW06D04 
8GW07S04-DL 8GW0304-DL 
HNUS2304-RA 

X __ Percent Difference > 25%; estimate (J) positive and (UJ) non-detected results. 

Laboratory Method Blanks 

The following compounds were detected in the aqueous laboratory method blanks at the following 
maximum concentrations: 

Maximum Action 
Compound Concentration Level 
Methylene Chloride 0.9 pg/L 9 M/L 
Acetone 6 w/L 60 pg/L 
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An action level of 10X the maximum concentration was used to evaluate samples for blank contamination. 
No qualifications were made to field quality control samples. 

Surroqate Spike Recoveries 

Surrogate 4-bromofluorobenzene exceeded the percent recovery quality control criteria in the volatile fraction 
of samples 8GW02S04 and 8GW0304. The samples were re-analyzed at a dilution. The re-analyzed 
sample was compliant. The positive results for 1 ,1,2,2-tetrachloroethane, 1,4-dichlorobenzene, benzene, 
chloromethane, cis-1,2-dichloroethene, styrene, toluene total-l ,2-dichloroethene, and vinyl chloride were 
qualified as estimated (J) in sample 8GW02S04. The positive results for 1,2,4-trichlorobenzene, benzene, 
1,4-dichlorobenzne, chlorobenzene, cis-1,2-dichlorobenzene, toluene, total-l ,2-dichloroethene, 
trichloroethene, trans-1,2-dichloroethene, and vinyl chloride were qualified as estimated (J) in sample 
BGW0304. No other qualifications were made to the aforementioned samples on this basis because the 
results were either non-detected, qualified for method blank contamination, or reported from the compliant 
diluted analysis. 

Samples 8GW02S04 and 8GW0304 had 0% recovery of all surrogates in the PAH fraction. No 
qualifications were made on this basis because the aforementioned samples were analyzed at dilutions. 

INTERNAL STANDARDS 

All internal standards areas were evaluated within the range +lOO% and -50%. Sample HNUS2304 was 
below the lower acceptance range (-50%) for internal standard perylene-d12 in the PAH fraction. The 
sample was re-analyzed. The re-analysis of the sample had similar internal standard recoveries. The 
original sample was used for validation. Positive and non-detected results for benzo(b)fluoranthene, 
benzo(k)fluoranthene, benzo(a)pyrene, benzo(g,h,i)perylene, dibenzo(a,h)anthracene, and indeno(l,2,3- 
cd)pyrene were qualified as estimated (J, UJ) respectively in sample HNUS2304. 

The following table summarizes the non-compliant internal standard performances: 

Samples 

HNUS2304 

Internal Standard 
Performances 

W-J 

Validated Qualifications 

Y UJ 

HNUS2304-RE 3(L) 4(L) 5(L) 6(L) N 

8GW07S04 4(L) Y J 

8GW07S04-DL 4(L) 5(L) 6(L) Y(acenaphthene only) 

8GW02S04 4(L) Y J, UJ 

8GW02S04-DL 2(L) 3(L) 4(L) 5(L) 6(L) Y(acenaphthene, J 
naphthalene, and phenanthrene) 
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8GW 1 OS04 5(L) 6(L) Y UJ 

8GW 1 OS04-RE 4(L) 5(L) 6(L) N 

8GW2004 3(L) 4(L) 5(L) 6(L) y J, UJ 

8GW2D04RE 3(L) 4(L) 5(L) 6(L)- N 

8GW0104 3(L) 4(L) 5(L) 6(L) ‘f J, UJ 

8GW0104RE 3(L) 4(L) 5(L) 6(L) N - 

Internal Standards: 1 -. 1,4-Dichlorobenzene-d4 
2 - Naphthalene-d8 
3 - Acenaphthene-dl0 
4 - Phenanthrene-d10 
5 - Chrysene-d12 
6 - Perylene-d12 

(L) indicates a low performance. 
(H) indicates a high performance. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 

Percent recovery in the matrix spike / matrix spike duplicate (MS/MSD) of sample 8GW06S04 exceeded the 
laboratory’s quality control criteria for trichloroethene and 1 ,1,2-trichloroethane in the volatiles fraction. No 
qualifications were made on this basis because the results for the aforementioned compounds were non- 
detected in the un-spiked sample. 

Percent recovery in the matrix spike duplicate exceeded the laboratory’s quality control criteria for benzene in 
the volatiles fraction. No qualifications were made on this basis because the MS and blank spike were 
compliant. 

Percent recovery in the MS/MS0 of sample 8GW06S04 was below the laboratory’s quality control criteria for 
hexachlorocyclopentadiene and 3,3’-dichlorobenzidine in the SVOC fraction. The results for the 
aforementioned compounds were qualified as estimated (UJ) in sample 8GWO6S04. 

Percent recovery in the MS/MS0 of sample 8GW06S04 exceeded the laboratory’s quality control criteria for 
fluoranthene in the PAH fraction. The result for fluoranthene was qualified as estimated (J) in the un-spiked 
sample. 

Percent recovery in the MS/MS0 of sample 8GW06S04 exceeded the laboratory’s quality control criteria for 
phenanthrene in the PAH fraction. The MS of sample 8GW06S04 exceeded the laboratory’s quality control 
criteria for 2-methylnaphthalene in the PAH fraction. No qualifications were made on this basis because the 
results for phenanthrene and 2-methylnaphthalene were non-detected in the un-spiked sample. 
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Blank Spike Results 

The volatile blank spike sample (WG1315-LCS) exceeded the laboratory’s percent recovery quality control 
criteria for tetrachloroethene. The positive results for tetrachloroethene were qualified as estimated (J) in 
samples 8GW08004 and 8GW 1 OS04. 

The pesticide blank spike sample WG1255-LCS exceeded the laboratory’s percent recovery quality 
control criteria for endrin. No qualifications were made on this basis,because all results for endrin were 
non-detected in the associated samples. 

The pesticide blank spike duplicate sample WG1272-LCSD exceeded the laboratory’s percent recovery 
quality control criteria for endrin. No qualifications were made on this basis because all results for endrin 
were non-detected in the associated samples. 

FIELD DUPLICATE PRECISION 

The field duplicate pair (FD12050201 and 8GW05S04) exceeded the 25% relative percent difference 
quality control criteria for benzo(a)anthracene, fluoranthene, and pyrene. The results for the 
aforementioned compounds were qualified as estimated (J, UJ) in the field duplicate pair. 

ADDITIONAL COMMENTS 

Positive results reported at concentrations below the CRQL were qualified as estimated (J). 

The pesticide breakdown check performed on December 11 at 19:03 exceeded the 25% difference quality 
control criteria for endrin on the RTX-CLP column. No qualifications were made on this basis because the 
RTX-CLPII column was compliant. 

Several samples were analyzed at a dilution because the concentration of the target analytes present 
exceeded the linear calibration range of the instrument. The results from the diluted analyses were 
transposed to the undiluted analyses and used for validation with the following exceptions: The results for l- 
methylnaphthalene, 2-methylnaphthalene, fluoranthene, and fluorene from the undiluted analysis of sample 
8GW02S02 were used for validation because the results from the diluted analysis were below the linear 
calibration range of the instrument. There were also several internal standard non-compliances in the diluted 
analysis. 

The results for 1 -methylnaphthalene, 2-methylnaphthalene, acenapthene, fluorine, and phenanthrene 
exceeded the linear calibration range of the instrument in the PAH fraction of sample 8GW0304. The sample 
was analyzed at a dilution. The results for the aforementioned compounds were below the linear calibration 
range of the instrument in the diluted sample. The results from the diluted analysis were used for validation 
and qualified as estimated (J) due to uncertainty near the detection limit. 

OVERALL ASSESSMENT 

Laboratory Performance: Qualifications were made based on calibration non-compliances, internal 
standard non-compliances, surrogate non-compliances, method blank contamination, MS/MSD non- 
compliances, field duplicate imprecision, and blank spike non-compliances. 
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Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the Region I EPA “Data Validation Functional 
Guidelines - Pan II” (12/96). 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

TetraTech NUS 1 
Bernard F Spada III 
Chemist/Data Validator 

Tetraiech NUS 9 ‘ 
Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 



APPENDIX A 

QUALIFIED LABORATORY RESULTS 

.- ,.. .- ._.- 



Qualifier Cedes: 

A = Lab Blank Contamination 

B = Field Blank Contamination 

C = Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

D = MS/f&SD Noncompliance 

E = LCSRCSD Noncompliance 

F = Lab Duplicate lmprecisiin 

G = Field Duplicate Imprecision 

‘H = Holding Time Exceedance 

I = ICP Serial Dilution Noncompliance 

J = GFAA PDS - GFAki MSA’s I r: 0.995 

K = ICP Interference - include ICSAB % R’s 

L = Instrument Calibration Range Exceedanoe 

M = 

N = 

NO1 = 

NO2 = 

NO3 = 

0. = 

P = 

Q = 

I? = 

s = 

T = 

u = 

v = 

w = 

>( = 
Y = 
z = 

Sample Preservation 

Internal Standard Noncompiiance 

.Intemal Standard Noncompliance Dioxins 

Recovery Standard N oncompliance Dioxins 

Clean-up Standard Noncompliance Diixins 

Poor Instrument Performance (Le., base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and <(;ROL for organ-cs) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

Pestioide/PCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

Pest/PCD% between columns for positive results 

Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
Percent solids 40% 
Uncertainty at 2 sigma deviation is less than sample activity 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: OV 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP.-OF: 

8GW0104 

12/3/2002 

WS4468-9 

NM 

UG/L 

0 

Parameter 

1 ,l .l.TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1 ,l,P-TRICHLOROETHANE 

l,l.DICHLDROETHANE 

l,l-DICHLOROETHENE 

1,2,4.TRICHLOROBENZENE 

1.2.DIBROMO-3CHLOROPROPANE 

Val Qua1 
Result Qua1 Code 

1 U 
1 

1 U 

1 U 

1 U 

1 U 

1 U 

1 UR C 

1,2~DIBROMOETHANE 1 U 

1,2-DICHLOROBENZENE 1 U 

1 .P.DICHLOROETHANE 1 U 

2-BUTANONE 

P-HEXANONE 

4-METHYL.P-PENTANONE 

51 UR C 

51 UR C 

U 

BROMOMETHANE 1 U 

CARBON DISULFIDE 1 U 

CARBON TETRACHLORIDE 1 U 

CHLOROBENZENE 1. u CHLOROBENZENE 1. u 

CHLORODIBROMOMETHANE CHLORODIBROMOMETHANE 1 1 U U 

CHLOROETHANE CHLOROETHANE 1 1 U U 

CHLOROFORM CHLOROFORM 1 1 U U 

CHLOROMETHANE CHLOROMETHANE 1 11 UJ UJI C C 

CIS-1,2-DICHLOROETHENE CIS-1,2-DICHLOROETHENE 0.4 0.41 J JI P P 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GW0104 

121312002 

WS4468-9 

NM 

UGlL 

0 

Parameter 
I 

II U/ 1 
ETHYLBENZENE , 1) Uj 

I 
MtP-XYLENES 

METHYLENE CHLORIDE 

0-XYLENE 

1 U 

2 U A 

1 U 

STYRENE 1 U 

TETRACHLOROETHENE 1 U 

TOLUENE 1 U 

TOTAL 1,2-DICHLOROETHENE 0.4 J P 

TOTAL XYLENES 1 U 

TRANS.1.2.DICHLOROETHENE 1 U 

TRANS-1,3-DICHLOROPROPENE 11 U/ 

TRICHLOROETHENE 1) UI 

VINYL CHLORIDE l( Uj 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GW02S04 

12/2/2002 

WS4468-4 

NM 

UG/L 

0 

Parameter 
Val Qua1 

Result Qua1 Code 
I I I 

l,l,l-TRICHLOROETHANE 11 UI 

t 1 ,1.2.2.TETRACHLOROETHANE 0.71 Jl PRI 

1;2-DICHLOROBENZENE 

1,2-DICHLOROETHANE 

1 ,P-DICHLOROPROPANE 

1,5DICHLOROBENZENE lj UI 

1 ,CDICHLOROEENZENE 0.6 J PR 

P-BUTANONE 5 UR C 

P-HEXANONE 5 UR C 

4+fETHYL-P-PENTANONE 

ACETONE 

BENZENE 

5 U 

5 U 

4 J R 

BROMOCHLOROMETHANE 11 UI 

BROMODlCHLOROMETHANE II Ul 

BROMOFORM I U 

BROMOMETHANE 1 U 

CARBON DISULFIDE 1 U 

ICARBON TETRACHLORIDE II UI 

CHLOROBENZENE 1 U 

CHLORODIBROMOMETHANE 1 U 

CHLOROETHANE 1 U 
I 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,P-DICHLOROETHENE 

1 U 

0.2 J CPR 

0.5 J PR 

Page 1 of 10 ‘^‘4/2003 10:59:10 AM] 

- 



PROJ-NO: 2863 
SDG: 81811 MEDIA: WATER DATA FRACTION: Ov 

nsample 

samp-date 

lab-id 

w.&pe 
units 

Pet-Solids 

DUP-OF: 

8G WQ2SO4 

12/2/2002 

WS4468-4 

NM 

UG/L 

0 

. . 
TOTAL 1 ,P-DICHLOROETHENE 0.5 J PR 

TOTALXYLENES 180 

TRANS-l,L.DICHLOROETHENE , 1 LJ 

TRANS.l,J-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

1 u 

1 U 

0.6 J PR 

nsample 

samp-date 

lab-id 

v-type 
units 

Pet-Solids 

DUP-OF: 

8GW0304 

12/2/2002 

WS4468-5 

NM 

UG/L 

0 

Parameter 
Val Qua1 

Result Qua1 Code 

?OETHANE 1 U 

:HLOROETHANE 1 U 

Bsvn n,dOETHANE 1 U 

HLOROETHANE 1 U 

HLOROETHENE 1 U 

IICHLOROBENZENE 0.4 J PR 1,2,4-Tf .__ -- _.__._ 

1,2-DIBROMO-3GHLOROPROPANE 1 
1,2.fJ~~nMnCTUANC 

11 URI C 

II LII 

HLOROEEN; 

rlL0 

G 

_---. .IENE 1 U 

ROETHANE 1 U 

ROPROPANE 1 U 

ILOROBENZENE 1 U 
11 ,4.nh-I 0 ,‘-w,v, wROEENZENE -II n, 1 J PR 

P-BUTANONE 5 UR C 

P-HEXANONE 5 UR c 

A-““FT”YL.2-PENTANONE 5 U 
NE 5 UR C 

ICHLOR~ 

IOMETHI’” I 

\anrrct 
iNt I I 

I 

)FORM 

)METHANE 
IN DISULFIDE 

N TETRACHLORIDE 

OBENZENE 

ODIBROMOMETHANE 

OETHANE 

OFORM 

1 - 

1 U 

1 U 

1 U 

1 U 

0.9 J PR 

1 U 

1 U 

1 u 

4, U 
II 

7 
CHLOR-. -__._, 

CHLOROMETHANE I 1 UJ C 

CIS-l,P-DICHLOROETHENE 6 J R 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GW0304 

12l2/2002 

WS4468-5 

NM 

UGlL 

0 

Parameter 
Val 

Result Qua1 
Qua1 
Code 

TOTAL l,P-DICHLOROETHENE 

TOTAL XYLENES 

TRANS.1,2-DICHLOROETHENE 

6 J R r., 
190 

0.5 J ‘PR 

TRANS.1,3.DICHLOROPROPENE 

TRICHLOROETHENE 

11 ul 1 
0.91 JI PR 

I _.- I 

VINYL CHLORIDE 51 JI R 
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PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: OV 

nsample 8G WO5SO4 

samp-date 12/5/2002 

lab-id ws4509-5 

qc-type NM 

units UGIL 

Pet-Solids 0 

DUP-OF: 

’ Val Qua1 
Parameter Result Qua1 Code 

nsample 

samp-date 

lab-id 

qcAw 
units 

Pet-Solids 

DUP-OF: 

8GW05S04 

12/5/2002 

ws4509-5 

NM 

UGIL 

0 

Parameter 

CIS-1.9DICHLOROPROPENE 

Val Qual 
Result Qual Code 

1 U 

ETHYLBENZENE 

MtP-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 1 U 
1,2,4=TRICHLOROBENZENE 1 UJ C STYRENE 1 U 
t,2-DIBROMO-3CHLOROPROPANE 1 UR C TETRACHLOROETHENE 1 U 

1 .P-DIBROMOETHANE 1 U 

1,2-DICHLOROBENZENE 1 U 

1 ,L-DICHLOROETHANE 1 U 

1 ,P-DICHLOROPROPANE 1 U 

I -3.DICHLOROBENZENE 1 UJ C 

I ,4-DICHLOROBENZENE 1 U 

P-BUTANONE 5 UR C 

2-HEXANONE 5 UR C 

4.METHYL-P-PENTANONE 5 U 

ACETONE 17 U A 

BENZENE 1 U 

BROMOCHLOROMETHANE 1 U 

BROMODICHLOROMETHANE 1 U 

BROMOFORM 1 U 

RROMOMETHANE 1 UJ C 

HLORODIBROMOMETHANE 

nsample 

samp-date 

lab-id 

qctype 
units 

Pet-Solids 

DUP-OF: 

8GW06D04 

12/4/2002 

ws4509-2 

NM 

UG/L 

0 

Page 3 of 10 rq/4/2003 10:59:10 AM] 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: OV 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GW06D04 

12/4/2002 

ws4509-2 

NM 

UG/L 

0 

Parameter 
Qua1 
Code 

CIS-1,3-DICHLOROPROPENE 

ETHYLBENZENE 

TRANS.1,2-DICHLOROETHENE 

TRANS.1,SDICHLOROPROPENE 

fRlCHLOROETHENE 0.5 J P 

VINYL CHLORIDE 1 U 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

8GW06S04 

12/3/2002 

WS4468-7 

NM 

UG/L 

0 

Parameter 

Il.,-DICHLOROETHENE 
I I I 

II 111 

1,2,4-TRICHLOROBENZENE 

1.2-DIBROMO-3.CHLOROPROPANE 

1 UJ C 

1 UR C 

11 .P-DIBROMOETHANE 
I I I 

II UI 1 

1 ,L-DICHLOROBENZENE 

1 ,P-DICHLOROETHANE 

l,L-DICHLOROPROPANE 

1 ,BDICHLOROBENZENE 

1,4-DICHLOROBENZENE 

P-BUTANONE 

1 U 

1 U 

1 U 

0.3 J CP 

0.4 J P 

5 UR C 

BROMOCHLOROMETHANE 1 U 

BROMODICHLOROMETHANE 1 U 

BROMOFORM 1 U 
I 

BROMOMETHANE 1 UJ C 

CARBON DISULFIDE 1 U 

CARBON TETRACHLORIDE 1 U 
1 

CHLOROBENZENE 0.2 J P 

CHLORODlBROMOMEfHANE 1 U 

CHLOROETHANE 1 U 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GW06S04 

12/3/2002 

W S4468-7 

NM 

UG/L 

0 

TETRACHLOROETHENE 1 u 

TOLUENE 1 U 
q. 

ITOTAL 1.2.DICHLOROETHENE 21 ul -1 

TOTAL XYLENES 

TRANS.1,2-DICHLOROETHENE 

TRANS.1.3.DICHLOROPROPENE 

1 
“L. 

u 

1 U 
.,.rl 

1 u .’ 

TRICHLOROETHENE 1 u - 

VINYL CHLORIDE 1 u ‘1 

CHLOROFORM 1 U 

CHLOROMETHANE 1 UJ C 

CIS-1.2-DICHLOROETHENE 1 U 
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PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: OV 

nsample 

samp-date 

lab-id 

qc-We 
units 

Pct...Solids 

DUP-OF: 

8GW07S04 

12/2/2002 

WS4468-3 

0 

1,1,2,2-TETRACHLOROETHANE ! 1 u 
1 ,I ,P-TRICHLOROETHANE 1 U 

l.l-DICHLOROETHANE 1 U 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

8GW07S04 

12/2/2002 

WS4468-3 

UGlL 

0 

1,4-DICHLOROBENZENE 1 U 

2.BUTANONE 5 UR C 

PqHEXANONE 5 UR C 

TRICHLOROETHENE 11 UI 

VINYL CHLORIDE l( UI 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GW08D04 

12/4/2002 

ws4509-3 

NM 

UGIL 

0 

Parameter 
Val Qua1 

Result Qua1 Code 

l,l,l-TRICHLOROETHANE 1 U 

1,1,2,2-TETRACHLOROETHANE 1 U 

1 .1.2-TRICHLOROETHANE 1 U 

l,P-DICHLOROBENZENE 1 U 

1 ,P-DICHLOROETHANE 1 U 

1.2.DICHLOROPROPANE 1 U 

t,3-DICHLOROBENZENE 1 U 

1 ,CDICHLOROBENZENE 1 U 

P-BUTANONE 5 UR C 

2-HEXANONE 5 UR C 

4.METHYL-P-PENTANONE 5 U 

ACETONE 5 UR C 

~BENZENE II UI 

BROMOCHLOROMETHANE 1 U 

BROMODICHLOROMETHANE 1 U 

IBROMOFORM 11 Ul 1 

BROMOMETHANE 0.3 J P 

CARBON DISULFIDE 1 U 

CARBON TETRACHLORIDE 1 U 

CHLOROBENZENE 1 U 

CHLORODIBROMOMETHANE 1 U 

ICHLOROETHANE II U 

CHLOROFORM 1 U 

CHLOROMETHANE 1 UJ C 

CIS-1.2-DICHLOROETHENE 0.6 J P 
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PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: OV 

nsample 

samp-date 

lab-id 

v-type 
units 

Pet-Solids 

DUP-OF: 

8GW08D04 

12/4/2002 

ws4509-3 

NM 

UGlL 

0 

Parameter 

CIS-1,SDICHLOROPROPENE 

ETHYLBENZENE 

Val Qua1 
Result Qua1 Code 

1 U 

0.4 J P 

TOLUENE 1 U 

TOTAL 1 ,P-DICHLOROETHENE 0.6 J P 

TOTAL XYLENES 1 

TRANS.l,P-DICHLOROETHENE 

TRANS.1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

1 U 

1 U 

2 

[VINYL CHLORIDE II Uj 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GWlOS04 

12/3/2002 

WS4468-6 

NM 

UG/L 

0 

Parameter 
Val 

Result Qua1 
Qua1 
Code 

,,I,,-TRICHLOROETHANE 1 U 

I,, ,2,2aTETRACHLOROETHANE 1 U 

1 ,l.P-TRICHLOROETHANE 1 U 

1 ,I-DICHLOROETHANE 1 U 

l,l-DICHLOROETHENE 1 U 

1.2.4.TRICHLOROBENZENE 1 U 

1,2-DIBROMO-3CHLOROPROPANE 

l,P-DIBROMOETHANE 

l,P-DICHLOROBENZENE 

1 UR C 

1 U 

1 U 

l,P-DICHLOROETHANE 1 U 

1,2-DICHLOROPROPANE 1 U 

1,3-DICHLOROBENZENE 1 U 
1 ,CDICHLOROBENZENE 0.2 J P 

2-BUTANONE 5 UR C 

2-HEXANONE 5 UR C 

4.METHYL-2-PENTANONE 5 U 

ACETONE 5 UR C 

/BENZENE 1 U 

IBROMOCHLOROMETHANE 1 U 

BROMODICHLOROMETHANE 1 U 

BROMOFORM 1 U 

BROMOMETHANE 0.2 J P 

CARBON OISULFIDE 1 U _. .-_.. - .__- . - 
CARBON TETRACHLORIDE 1 U 

CHLOROBENZENE 1 U 

nsample 

samp-date 

lab-id 

wtype 
units 

Pet-Solids 

DUP-OF: 

8GWlOS04 

12/3/2002 

WS4468-6 

NM 

UGIL 

0 

Parameter 
Val 

Result Qua1 
Qua1 
Code 

CIS-1,3-DICHLOROPROPENE 

ETHYLBENZENE 

1 U 

16 
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PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: OV 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8G W2D04 

12/3/2002 

WS4468-8 

NM 

UG/L 

0 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

8GW2D04 

12/3/2002 

WS4468-8 

NM 

UGIL 

0 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

FD12050201 

12/5/2002 

ws4509-4 

NM 

UG/L 

0 

8GW05S04 

Parameter 
Val 

Result Qua1 
Qua1 
Code 

CHLOROFORM 1 U 

CHLOROMETHANE 1 UJ C 

CIS-l,P-DICHLOROETHENE 30 

Parameter 
Val 

Result Qua1 
Qua1 
Code 

TRANS.1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

Parameter 
Val 

Result Qua1 
Qua1 
Code 

1 ,l,l.TRICHLOROETHANE 1 U 

1,1,2,2-TETRACHLOROETHANE 1 U 

1 .l .P-TRICHLOROETHANE 1 U 

l,l-DICHLOROETHANE 1 U 

l,l-DICHLOROETHENE 1 U 

1.2.4.TRICHLOROBENZENE 1 UJ C . 
1,2-DIBROMO-3-CHLOROPROPANE 

1,2-DIBROMOETHANE 

1,2-DICHLOROBENZENE 

1 UR C 

1 U 

1 U 

1 ,P-DICHLOROETHANE 1 U 

1 ,2-DICHLOROPROPANE 1 U .- 
1,3-DICHLOROBENZENE 1 UJ C 

1.4.DICHLOROBENZENE 1 U 

P-BUTANtiNE 51 lJR1 C 

2.HEXANONE 51 URI C 

BROMOFORM 1 U 

BROMOMETHANE 1 UJ C 

CARBON DISULFIDE 1 U 

CARBON TETRACHLORIDE 1 U 

CHLOROBENZENE 1 U 

CHLORODIBROMOMETHANE 1 U 

CHLOROETHANE 1 U 

CHLOROFORM 1 U 

CHLOROMETHANE 1 UJ C 

CIS-l,P-DICHLOROETHENE 11 Uj 1 
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PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: OV 

nsample FD12050201 

samp-date 12/5/2002 

lab-id ws4509-4 

qcAv NM 

units UG/L 

Pet-Solids 0 

DUP-OF: 8GW05S04 

Val Qua1 
Parameter Result Qua1 Code 

ISTYRENE 
I I / 

II ul 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

HNUS2304 

12/2/2002 

W S4468-2 

NM 

UGlL 

0 

Parameter 

l,l,1~TRICHLOROETHANE 

Val Qua1 
Result Qua1 Code 

1 U 

1 ,I ,2,2-TETRACHLOROETHANE 1 U 

1 ,I ,2.TRICHLOROETHANE 1 U 

1.1.DICHLOROETHANE 1 U 

l,l-OICHLOROETHENE 11 UI 

1,2,4-TRICHLOROBENZENE 11 Ul 

II URI Cl 

1,2-DIBROMOETHANE 1 U 

1,2-DICHLOROBENZENE 1 U 

1.2.DICHLOROETHANE 1 U 

1 ,P-DICHLOROPROPANE 

1,9DICHLOROBENZENE 

1.4.DICHLOROBENZENE 

P-BUTANONE 

P-HEXANONE 

4-METHYL-2-PENTANONE 

5 UR c 

5 UR C 

5 U 8 
ACETONE 5 URI C 

BENZENE 1 Ul 

IBROMOCHLOROMETHANE II UI 

BROMODICHLOROMETHANE 1 U 

BROMOFORM 1 U 

BROMOMETHANE 1 U 

CARBON DISULFIDE 1 U 

CARBON TETRACHLORIDE 1 U 

IcHLOROBEN~ENE II UI 

CHLORODIBROMOMETHANE II U 

CHLOROETHANE II U 

ICHLOROFORM II UI 1 

nsample 

samp-date 

lab-id 

qctw 
units 

Pet-Solids 

DUP-OF: 

HNUS2304 

12/2/2002 

W 54468-2 

NM 

UG/L 

0 

Parameter 

CIS-1.3.DICHLOROPROPENE 

Val Qua1 
Result Qua1 Code 

1 U 

ETHYLBENZENE 1 U 

MtP-XYLENES 1 U 

METHYLENE CHLORIDE 2 U A 

0-XYLENE 1 U 

STYRENE 1 U 

TETRACHLOROETHENE 1 U 

TOLUENE 0.7 J P 

ITOTAL 1.2.DICHLOROETHENE 21 UI I 

TOTAL XYLENES 1 u 

TRANS-l,P-DICHLOROETHENE 1 tJ 
TRANS.1.3-DICHLOROPROPENE 1 U 

TRICHLOROETHENE 11 U) 

VINYL CHLORIDE 1 II UI I 

CHLOROMETHANE I] UJI C 

CIS-1,2-DICHLOROETHENE I 11 U( 
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PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: OV 

nsample 

samp-date 

lab-id 

type 
units 

Pet-Solids 

DUP-OF: 

TB12020201 

12/2/2002 

WS4468-1 

NM 

UG/L 

0 

Parameter 
Val 

Result Qua1 
Qua1 
Code 

I I I 

l,l,l-TRICHLOROETHANE 11 U/ 
I 

1 ,1,2,2mTETRACHLOROETHANE 1 U 

1 ,l ,P-TRICHLOROETHANE 1 U 

1 ,l-DICHLOROETHANE 1 U 

1,l~DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 

1.2.DIBROMO-3-CHLOROPROPANE 

J 

1 U 

1 U 

1 UR C 

METHYLENE CHLORIDE 2 J P 

0-XYLENE 1 U 

STYRENE 1 U 

TETRACHLOROETHENE 1 U 
1 ,P-DIBROMOETHANE 11 U TOLUENE 1 U 
1,2-DICHLOROBENZENE 11 U TOTAL 1 .P-DICHLOROEMENE 2 U 

1.2.DICHLOROETHANE 11 u 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

TB12020201 

12/2/2002 

WS4468-1 

NM 

UGlL 

0 

Parameter 
Val 

Result Qua1 
Qua1 
Code 

CIS-1 ,SDICHLOROPROPENE 

ETHYLBENZENE 

MtP-XYLENES 

1 U 

1 U 

1 U 

1 ,P-DICHLOROPROPANE 1 U 

1,3-DICHLOROBENZENE 1 U 

1,GDICHLOROBENZENE 1 U 

2.BUTANONE 5 UR C 

2.HEXANONE 5 UR C -. 
4-METHYL-2.PENTANONE 

ACETONE 

5 UI 

8 JI C 

BENZENE 1 U 

BROMOCHLOROMETHANE 1 U 

BROMODICHLOROMETHANE 1 U 

BROMOFORM 1 U 

nsample 

samp-date 

lab-id 

Wype 
units 

Pet-Solids 

DUP-OF: ’ 

TB12040201 

12/4/2002 

ws4509-1 

NM 

UGIL 

0 

-_ 

CIS-12.DICHLOROETHENE II UJ 
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PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: OV 

nsample 

samp-date 

lab-id 

w-W 
units 

Pet-Solids 

DUP-OF: 

TBl2040201 

121412002 

ws4509-1 

0 

MtP-XYLENES 

METHYLENE CHLORIDE 

tO-XY;ENE 
I 

11 UI 1 

STYRENE 1 U 

TETRACHLOROETHENE 1 U 

TOLUENE 1 U 

TOTAL l,P-DICHLOROETHENE 2 U 

TOTAL XYLENES 1 U 

TRANS.1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

I’ 

1 U 

1 U 

1 U 

IVINYL CHLORIDE 11 UI 
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PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: OS 

nsample 

samp-date 

lab-id 

qctw 
units 

Pet-Solids 

DUP-OF: 

8GW0104 

12/3/2002 

W 54468-9 

NM 

UG/L 

0 

Parameter 

2,2’-OXY8IS(lCHLOROPROPANE) 

2.4,5-TRICHLOROPHENOL 

12.4.6.TRICHLOROPHENOL 

10 U 

25 U 
I 101 UI 

2,4-DICHLOROPHENOL 10 U HEXACHLOROBENZENE 10 U 

2,4-DIMETHYLPHENOL 10 U HEXACHLOROBUTADIENE 10 U 

2.4.DINITROPHENOL 25 U HEXACHLOROCYCLOPENTADIENE 10 U 

2,4-DINITROTOLUENE 10 U 

2,6-DINITROTOLUENE 10 U 

2CHLORONAPHTHALENE 10 U 

2CHLOROPHENOL 10 U 

/2-METHYLPHENOL 101 UI 

2.NITROANILINE 

2-NITROPHENOL 

3.3’-DICHLOROBENZIDINE 

25’ U 

10 U 

10 U 

3-NITROANILINE 

4,6-DINITRO-2aMETHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4.NITROPHENOL 

BlS(2CHLOROETHOXY)METHANE 

8ISIPCHLOROETHYL)ETHER 

BlS(2ETHYLHEXYL)PHTHALATE 

BUTYL BENZYL PHTHALATE 

CARBAZOLE 

10 U 

10 UJ C 

10 U 

IDIBENZOFURAN I 101 UI I 

FTHYL PHTHALATE I 101 UI I 

Page1 of8 ‘- ‘2003 11:13:51 AM] 

nsample 

samp-date 

lab-id 

w-w 
units 

Pet-Solids 

DUP-OF: 

8GWOl04 

12/3/2002 

WS4468-9 

HEXACHLOROETHANE 10 U 

ISOPHORONE 10 U 

NITROBENZENE 10 U 

N-NITROSO-DI-N-PROPYLAMINE 10 U 

N-NITROSODIPHENYLAMINE 10 U 

PENTACHLOROPHENOL 25 U 

[PHENOL 101 

nsample 

samp-date 

lab-id 

qc-Ow 
units 

Pet-Solids 

DUP-OF: 

8GW02S04 

12/2/2002 

WS4468-4 

NM 

UGIL 

0 

t3~NITROANILINE 251 UI 
4,6-DINITRO-2-METHYLPHENOL 25 U 

4.BROMOPHENYL PHENYL ETHER 10 U 

4-CHLORO-3-METHYLPHENOL 10 U 

BIS(2GHLOROETHOXY)METHANE 10 U 

BlS(2GHLOROETHYL)ETHER 10 U 

BIS(2ETHYLHEXYL)PHTHALATE 11 

IBUI+L BENZYL PH~HALATE 101 UI 1 
CARBAZOLE 11 

DIBENZOFURAN 2 J P 

DIETHYL PHTHALATE 10 U 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: OS 

nsample 

samp-date 

lab-id 

v-type 
units 

Pet-Solids 

DUP-OF: 

8G WO2SO4 

12/2/2002 

WS4468.4 

NM 

UG/L 

0 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

8GW0304 

12/2/2002 

WS4468-5 

NM 

UGIL 

0 

nsampte 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

BOW0304 

12w2002 

WS4468-5 

NM 

UG/L 

0 

Parameter 
Val 

Result Oual 
Qua1 
Code 

IP-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLPHENOL 

L-NITROANILINE 

I I I 

BlS(Z-CHLOROETHOXY)METHANE 101 U( 

BIS(2-CHLORC )ETHYL)ETHER I 101 UI I 
BlS(2-ETHYLHEXYL)PHTHALATE 10 U 

BUTYL BENZYL PHTHALATE 10 U 

CARBAZOLE 12 

DIBENZOFURAN 5 J P 

DIETHYL PHTHALATE 10 U 

N-NITROSODIPHENYLAMINE 

PENTACHLOROPHENOL 

PHENOL 

10 U 

25 U 

6 J .P 

- 
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PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: OS 

nsample 

samp-date 

lab-id 

wAw 
units 

Pet-Solids 

DUP-OF: 

8GW05S04 

12/5/2002 

ws4509-5 

NM 

UG/L 

0 

Parameter 
Val Qua1 

Result Qua1 1 Code 
L I ! I I 
2,2’-OXYBlS(l-CHLOROPROPANE) 
2,4,5-TRICHLOROPHENOL 

2.4.6.TRICHLOROPHENOL 

10’ U DIMETHYL PHTHALATE 10 U 2,2’-OXYBIS(l-CHLOROPROPANE) 10 U 
25 U DI-N-BUTYL PHTHALATE 10 UJ C 2,4,5TRICHLOROPHENOL 25 U 
10 U 2,4,6-TRICHLOROPHENOL 10 U 

nsample 

samp-date 

lab-id 

m.tve 
units 

Pet-Solids 

DUP-OF: 

BGW05S04 

12/5/2002 

w.s4509-5 

NM 

UG/L 

0 

Parameter 
Val Qua1 

Result Qua1 Code 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP.-OF: 

8GW06004 

12/4/2002 

ws4509-2 

NM 

UG/L 

0 

Parameter 
Val 

Result Qual 
Qua1 
Code 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

ZA-DINITROTOLUENE 

10 U 

10 U 

25 U 

10 U 

CARBAZOLE 10 U 

DIBENZOFURAN 10 U 

DIETHYL PHTHALATE 10 U 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,GDINITROPHENOL 

10 U 

10 U 

25 UJ C 

2,4-DIN!TROTOLUENE 101 UI 

2,6-DINITROTOLUENE 101 UI I 
L-CHLORONAPHTHALENE 

P-CHLOROPHENOL 

2.METHYLPHENOL 

2.NITROANILINE 

10 U 

10 U 

10 U 

25 U 

(2.NITROPHENOL I 101 UI I 
3,3’-DICHLOROBENZIDINE 101 UI 

3-NITROANILINE 251 UI 

I4,6-DINITRO-2-METHYLPHENOL 251 UI 
4-BROMOPHENYL PHENYL ETHER 

4-CHLORO+METHYLPHENOL 

IGNITROPHENOL I 251 Ul I 
BISQ-CHLOROETHOXY)METHANE 10 U 

BIS(26HLOROETHYL)ETHER 10 U 
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PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: OS 

nsample 

samp-date 

lab-id 

qctype 
units 

Pet-Solids 

DLJP-OF: 

8G W06D04 

12/4/2002 

ws4509-2 

UG/L 

0 

HEXACHLOROBUTADIENE 10 U 

HEXACHLOROCYCLOPENTADIENE 10 u 

N-NITROSODIPHENYLAMINE 

PENTACHLOROPHENOL 

PHENOL 

10 U 

25 U 

10 U 

nsample 

samp-date 

lab-id 

v-type 
units 

Pet-Solids 

DUP-OF: 

8GW06S04 

12/3/2002 

WS4468-7 

NM 

UG/L 

0 

Parameter 
Val 

Result Qua1 
Qua1 
Code 

4,6-DINITRO-2-METHYLPHENOL 

4.CHLOR”AN” IN 

nsample 

samp-date 

lab-id 

qctw 
units 

Pet-Solids 

DUP-OF: 

8GW06S04 

12/3/2002 

WS4468-7 

NM 

UGIL 

0 

Parameter 

DIMETHYL PHTHALATE 

DI-N.BUTYL PHTHALATE 

Val Qual 
Result Qua1 Code 

10 U 

10 U 

DI-N-OCTYL PHTHALATE IO U 

HEXACHLOROBENZENE 10 U 

IHEXACHLOR~BUTADIENE 101 ul 

HEXACHLOROCYCLOPENTADIENE 10 UJ D 

HEXACHLOROETHANE 10 U 

IIS~PHORONE 
I 

101 Ul 

NITROBENZENE 10 u . . 

N-NITROSO-DI-N-PROPYLAMINE 10 U 

N-NITROSODIPHENYLAMINE 10 U 

PENTACHLOROPHENOL 

PHENOL 

25 U 

10 U 
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PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: OS 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GW07S04 

12/2/2002 

WS4466-3 

NM 

UG/L 

0 

nsample 

samp-date 

lab-id 

w-we 
units 

Pet-Solids 

DUP-OF: 

8GW07S04 

12/2/2002 

WS4468-3 

NM 

UGIL 

0 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GW08D04 

12/4/2002 

ws4509-3 

NM 

UGIL 

0 

2,4.DICHLOROPHENOL 

2,GDIMETHYLPHENOL 

PA-DINITROPHENOL 

10 U 

10 U 

25 U 

2,GDINITROTOLUENE 101 UI HEXACHLOROETHANE 

ISOPHORONE 

101 UI 

101 UI 2,6-DINITROTOLUENE 10 U 

2aCHLORONAPHTHALENE 10 U NITROBENZENE 10 U 

P-CHLOROPHENOL 10 U N-NITROSO-DI-N-PROPYLAMINE 10 U 

101 Ul N~NITROSODIPHENYLAMINE 10 U P-METHYLPHENOL 

Parameter 

DIMETHYL PHTHALATE 

Val Qua1 
Result Qual Code 

10 U 

DI-N-BUTYL PHTHALATE 101 Uj 

DI-N-OCTYL PHTHALATE 101 UI 

IHExACHLOROBENZENE 101 VI 

HEXACHLOROBUTADIENE 101 UI 

HEXACHLOROCYCLOPENTADIENE 1 101 UI 

2.NITROANILINE 

2-NITROPHENOL 

251 UI 

101 UI 

t3.3’.DICHLOROBENZIDINE 101 UI 
3-NITROANILINE 

4.6-DINITRO-2aMETHYLPHENOL 

251 Uj 

251 UI 

4-BROMOPHENYL PHENYL ETHER 

4.CHLORO-3sMETHYLPHENOL 

4-CHLOROANILINE 

10 U 

10 U 

10 U 

4CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

10 U 

10 U 

25 U 

4-NITROPHENOL 

BlS(2CHLOROETHOXY)METHANE 

BISI2-CHLOROETHYL)ETHER’ 

25 U 

10 U 

10 U 

DIBENZOFURAN 

DIETHYL PHTHALATE 
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101 U( 

101 UI 

PENTACHLOROPHENOL 

PHENOL 

25 U 

10 U 

2-CHLORONAPHTHALENE 

P-CHLOROPHENOL 

P-METHYLPHENOL 

10 U 

10 U 

10 U 

2.NITROANILINE 

2-NlTROPHENOL 

3,3’-DICHLOROBENZIDINE 

SNITROANILINE 

4,6-DINITRO-2.METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4.CHLORO-3.METHYLPHENOL 

25 U 

10 U 

10 U 

25 U 

25 U 

10 U 

10 U 

4-CHLOROANILINE 

4.CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

10 U 

10 U 

10 U 

4.NITROANILINE 

4-NITROPHENOL 

BISf2-CHLOROETHOXYIMETHANE 

BlSg-CHLOROETHYL)E+HER 

BIS(2-ETHYLHEXYL)PHTHALATE 

BUTYL BENZYL PHTHALATE 

25 U 

25 U 

10 U 1 
10 U 

10 U 

10 U 

CARBAZOLE 10 U 

DIBENZOFURAN 10 U 

DIETHYL PHTHALATE 10 U 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: OS 

nsample 

samp-date 

lab-id 

qc.Jwe 
units 

Pet-Solids 

8GWO8D04 

12/4/2002 

ws4509-3 

NM 

UG/L 

0 

nsample 

samp-date 

lab-id 

qcAw 
units 

Pet-Solids 

8GWlOS04 

12/3/2002 

WS4468-6 

NM 

UGlL 

0 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet Solids 

8GWlOS04 

12/3/2002 

WS4468-6 

NM 

UGIL 

0 
DUP-OF: DUP-OF: 

- 
DUP.-OF: 

NITROBENZENE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

PENTACHLOROPHENOL 

PHENOL 

Parameter 

2,2’-OXYBIS(l-CHLOROPROPANE) 

Val Qua1 
Result Qua1 Code 

10 U 

2,4,5-TRICH;OROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4.DICHLOROPHENOL 

2,GDIMETHYLPHENOL 

Z.GDINITROPHENOL 

25 U 

10 U 

10 U I I 1 

101 UI 
251 UI 

2,4-DINITROTOLUENE 10 U 

2B.DINITROTOLUENE 10 U 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

I-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

BIS(2CHLOROETHOXY)METHANE 

BlS(2CHLOROETHYL)E+HER 

BIS(2-ETHYLHEXYLlPHTHALATE 

10 U 

10 U 

25 U 

25 U 

10 U 

101 UI 
101 UI 

BUTYL BENZYL PHTHALATE 10 U 

CARBAZOLE 10 U 

I Val I Quai 1 

N-NITROSODIPHENYLAMINE 

PENTACHLOROPHENOL 

PHENOL 

lDlBENZOFURAN 
I I 

101 LJI 1 I I I 

DIETHYL PHTHALATE 101 UI 
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PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: OS 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GW2D04 

12/3/2002 

WS4468-8 

NM 

UG/L 

0 

Parameter 

2,2’-OXYBlS(l-CHLOROPROPANE) 

2.4,5-TRICHLOROPHENOL 

10 U 

25 U 

2,4,6-TRICHLOROPHENOL 

2,4-0,lCHLOROPHENOL 

PA-DIMETHYLPHENOL 

12.4.DINITROPHENOL 251 UI 1 

2,GDINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2mMETHYLPHENOL 

2.NITROANILINE 

10. U 

10 U 

25 U 

4.CHLOROANILINE 101 UI 1 
4CHLOROPHENYL PHENYL ETHER j 101 UI 

4aMETHYLPHENOL 101 Ul 

4-NITROANILINE 

4-NITROPHENOL 

BISI2-CHLOROETHOXY)METHANE 

25 U 

25 U 

10 U 

BlS(2-CHLOROETHYL)ETHER 

BIS(2-ETHYLHEXYLjPHTHALATE 

101 UI 

101 UI 

BUTYL BENZYL PHTHALATE 10 UJ C 

CARBAZOLE 10 U 

DIBENZOFURAN 10 U 

DIETHYL PHTHALATE 101 UI 1 

Page 7 of 8 ‘““‘2003 11:13:52 AM] 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP.-OF: 

8GW2D04 

12/3/2002 

WS4468-8 

NM 

UG/L 

0 

Parameter 
Val 

Result Qua1 
Qua1 
Code 

DIMETHYL PHTHALATE 10 U 

DI-N-BUTYL PHTHALATE 10 UJ C 

DI-N-OCTYL PHTHALATE 10 UJ C 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

FDl2050201 

12/5/2002 

ws4509-4 

HEXACHLOROBENZENE 10 U 

HEXACHLOROBUTADIENE 10 U 

HEXACHLOROCYCLOPENTADIENE 10 U 

HEXACHLOROETHANE 10 U 

ISbPHORONE 

NITROBENZENE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 101 UI 

PENTACHLOROPHENOL 251 UI 

PHENOL 101 UI 

4-NITROPHENOL 

BlS(2-CHLOROETHOXY)METHANE 

BISf2-CHLOROETHYLlETHER 

25 U 

10 U 

10 U 

BlS(2-ETHYLHEXYL)PHTHALATE 

BUTYL BENZYL PHTHALATE 

CARBAZOLE 

10 U 

10 UJ C 

10 U 

DIBENZOFURAN 101 UI 

DIETHYL PHTHALATE 101 UI 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: OS 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

FDl2050201 

12/5/2002 

ws4509-4 

NM 

UG/L 

0 

8GW05S04 

nsample 

samp-date 

lab-id 

w.dype 
units 

Pet-Solids 

DUP.-OF: 

HNUS2304 

12/2/2002 

WS4468-2 

NM 

UGIL 

0 

nsample 

samp-date 

lab-id 

w&pe 
units 

Pet-Solids 

DUP-OF: 

HNUS2304 

12/2/2002 

WS4468-2 

NM 

UGIL 

0 

Parameter 
Val 

Result Qua1 
Qua1 
Code 

/P-CHLOROPHENOL 

2-METHYLPHENOL 

2-NITROANILINE 

10 U 

25 U 

/2-NITROPHENOL 

4.METHYLPHENOL 

-1 
BlS(2-CHLOROETHOXY)METHANE 

N-NITROSODIPHENYLAMINE 

PENTACHLOROPHENOL 

PHENOL 

I I 

DIETHYL PHTHALATE 101 UI J 
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PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: PEST/PC6 

nsample 

samp-date 

lab-id 

v-type 
units 

Pet-Solids 

DUP-OF: 

8GW0104 

12/3/2002 

WS4468-9 

NM 

UG/L 

0 

4.4-000 

Parameter 
Val Qua1 

Result Qua1 Code 

0.022 U 

4$-DDE 0.022 U 

4,4’.DDT 0.022 U 

ALDRIN 0.011 U 

ALPHA-BHC j O.Oll/ Ui 

ALPHA-CHLORDANE I 0.0111 UI 

AROCLOR-1016 0.22 U 

AROCLOR-1221 0.43 U 

AROCLOR-1232 0.22 U 

AROCLOR-1242 0.221 UI 

AROCLOR-1246 I 0.221 UI 
AROCLOR-1254 0.22 U 

AROCLOR-1260 0.22 U 

BETA-BHC 0.011 U 

DELTA-BHC / O.Ollj u/ 

DIELDRIN j 0.0221 UI 

IENDOSULFAN I I 0.0111 UI 

ENDOSULFAN II 0.022 U 

ENDOSULFAN SULFATE 0.022 U 

ENDRIN 0.022 U 

ENDRIN ALDEHYDE 0.022 U 

ENDRIN KETONE 0.022 U 

nsample 

samp-date 

lab-id 

qayw 
units 

Pet-Solids 

DUP-OF: 

8GW02S04 

12/2/2002 

WS4468-4 

NM 

UGlL 

0 

4.4’.DDD 

Parameter 
Val Qua1 

Result Qua1 Code 

0.020 U 

nsample 

samp-date 

lab-Id 

qwpe 
units 

Pet-Solids 

DUP.-OF: 

8GW0304 

12/2/2002 

WS4468-5 

NM 

UG/L 

0 

4.4’.DDD 

Parameter 
Val Qua1 

Result Qua1 Code 

0.020 U 

4,4’-DDE 0.020 U 

4,4’-DDT 0.020 U 

ALDRIN 0.010 U 

ALPHA-BHC 0.010 U 

ALPHACHLORDANE 0.010 U 

AROCLOR-1016 0.20 U 

AROCLOR-1221 0.401 ul 

AROCLOR-1232 0.201 UI 

AROCLOR-1242 0.20 U 

AROCLOR-1246 0.20 U 

AROCLOR-1254 0.20 U 

AROCLOR-1260 0.20 U 

BETA-BHC 0.010 U 

DELTA-BHC 0.010 U 

AROCLOR-1260 0.20 U 

BETA-BHC 0.010 U 

DELTA-BHC 0.010 U 

DIELDRIN 0.020 U 

ENDOSULFAN I 0.010 U 

ENDOSULFAN II 0.020 U 

ENDOSULFAN SULFATE 0.020 U 

ENDRIN 0.020 U 

ENDRIN ALDEHYDE 0.020 U 

ENDRIN KETONE 0.020 U 

GAMMA-BHC (LINDANE) 0.010 U 

GAMMA-CHLORDANE 0.010 U 

HEPTACHLOR 0.010 U 

HEPTACHLOR EPOXIDE 0.010 U 

DIELDRIN 0.020 U 

ENDOSULFAN I 0.010 U 

ENDOSULFAN II 0.020 U 

IGAMMA-BHC (LINDANE) I 0.0101 UI 1 

GAMMA-CHL&DANE 0.010 U 

HEPTACHLOR 0.010 U 

HEPTACHLOR EPOXIDE 0.010 U 

METHOXYCHLOR 

PCB-153 

TOXAPHENE 

0.10 U 

0.10 U 

1.0 U 

METHOXYCHLOR 

PCB-153 

TOXAPHENE 

0.10 U 

0.10 U 

1.0 U 
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PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: PEST/PCB 

nsample aGvms04 
samp-date 12/5/2002 

lab-id ws4509-5 

W-type NM 
units UG/L 

Pet-Solids 0 

nsample 

sarnp-date 

lab-id 

qc.Ow 
units 

Pet,Solids 

8GW06D04 

12/4/2002 
ws4509-2 

NM 
UG/L 

0 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

8GW06S04 

12w2002 

ws4468-7 
NM 
UG/L 

0 

DUP-OF: 

I I Val I Qual 1 

ALDRIN 

ALPHA-BHC 

ALPHA-CHLORDANE 

0.010 U 

0.010 U 

0.010 U 
1 

AROCLOR~1016 0.20 U 

AROCLOR-1221 0.40 U 
AROCLOR-1232 

(AROCLOR-1242 

0.20 I U I 
0.201 UI 1 

AROCLOR-1246 
4 

0.20 U 
AROCLOR-1254 0.20 U 

AROCLOR-1260 0.20 U 

BETA-BHC 0.010 U 

DELTA-BHC i 0.010 U 
DIELDRIN 0.020 U 

ENDOSULFAN I 0.010 U 

ENDOSULFAN II 0.020 U 
ENDOSULFAN SULFATE 0.020 U 

ENDRIN 0.020 U 

ENDRIN ALDEHYDE 0.020 U 
ENDRIN KETONE 0.020 U 

GAMMA-BHC (LINDANE) 0.010 U 

IGAMMA-CHLORDANE I 0.010/ UI 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

PCE-153 

TOXAPHENE 

0.010 U 

0.010 U 

0.10 U 

0.10 U 

1.0 U 

DUP-OF: 

Parameter 
Val 

Result Qua1 
Qua1 
Code 

DUP-OF: 

I 
Parameter 

I Val I Qua1 1 
( Result/ Qua1 1 Code ( 

IALP~~A-BHC I 0.0101 UI \ , , 
ALPHACHLORDANE ) 0.010~ U 

AROCLOR-1016 0.201 U 

AROCLOR-1221 0.401 Uj 

AROCLOR-1232 0.201 UI 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

ENDRIN KETONE 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE ’ 0.010 U 

HEPTACHLOR 0.010 U 

HEPTACHLOR EPOXIDE 0.010 U 

METHOXYCHLOR 

PCS-153 

TOXAPHENE 

0.10 U 

0.10 U 

1.0 U 

, JUt “.“C” 

4,4’-DDT 0.020 

ALDRIN 0.010 

ALPHA-EHC 0.010 

ALPHA-CHLORDANE 0.010 

AROCLOR-1016 0.20 
AROCLOR-122t 0.40 
AROCLOR-1232 0.20 
AROCLOR-1242 0.201 UI -I 

CLOR.1246 0.201 
ZLOR-1254 0.20’ 
CLOR-1260 0.20 

METHOXYCHLOR 

PC&153 

TOXAPHENE 
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PROJ-NO: 2863 
SDG: 61611 MEDIA: WATER DATA FRACTION: PESTIPCB 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GW07S04 

12/2/2002 

WS4468-3 

NM 

UG/L 

0 

Parameter 
Val 

Result Qua1 
Qual 
Code 

$4’.DDD 0.020 U 

4,4’-DDE 0.020 U 

4.4’aDDT 0.020 U 

ALDRIN j O.OlO] U\ 

ALPHA-BHC ! 0.0101 Ul 
I 

ALPHA-CHLORDANE 0.010 U 

AROCLOR-1016 0.20 U 

AROCLOR-1221 0.40 U 

tAROCLOR-1232 , 0.201 Ul 1 

AROCLOR-1242 0.20 U 

AROCLOR-1246 0.20 U 

AROCLOR-1254 0.20 U 

AROCLOR-1260 I 0.2oj UI 

BETA-BHC I O.OlOI u/ 

~xAPHENE 1 .O( U[ I 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

8GWOBD04 

12/4/2002 

ws4509-3 

NM 

UGIL 

0 

4.4’.DDD 

Parameter 
Val Qual 

Result Chat Code 

0.020 U 

AROCLOR-1221 0.40 U 

AROCLOR-1232 0.20 U 

AROCLOR-1242 0.20 U 

ENDOSULFAN I 0.010 U 

ENDOSULFAN II 0.020 U 

ENDOSULFAN SULFATE 0.020 U 

ENDRIN 1 0.0201 Uj 

ENDRIN ALDEHYDE I 0.0201 Ul 

ENDRIN KETONE 0.020 U 

GAMMA-BHC (LINDANE) 0.010 U 

GAMMA-CHLORDANE 0.010 U 

HEPTACHLOR 0.010 U 

HEPTACHLOR EPOXIDE 0.010 U 

METHOXYCHLOR 0.10 U 

PCB-153 

TOXAPHENE 

0.101 lJ\ 

1 .oj U( 

nsample 

samp-date 

lab-id 

whw 
units 

Pet-Sollds 

DUP-OF: 

aGWloS04 

12/3/2002 

WS4466-6 

0 

4,4’-DDT 0.020 U 

ALDRIN 0.010 U 

ALPHA-BHC 0.010 U 

[TOXAPHENE 1 .o( UI -. J 
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PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: PEST/PCB 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

BGW2D04 

12/3/2002 

ws446a-a 
NM 

UG/L 

0 

nsample 

samp-date 

lab-id 

wJype 
units 

Pet-Solids 

DUP-OF: 

FD12050201 

12/5/2002 

ws4509-4 

NM 

UG/L 

0 

8GW05S04 

nsample 

samp-date 

lab-Id 

Wyw 
units 

Pet-Solids 

DUP-OF: 

HNUS2304 

12/2/2002 

WS4468.2 

NM 

UG!L 

0 

AROCLOR-1248 0.20 U 

AROCLOR-1254 0.20 U 

AROCLOR-1260 0.20 U 

4.4’.DDD 

Parameter 
Val Qua1 

Result Qua1 Code 

0.020 U 

4,4’-DDE 

ALPHA-BHC 

4,4’.DDT 

ALPHA-CHLORDANE 

ALDRIN 

1 0.0101 

0.020 

ul 

U 

I 0.0101 

0.020 U 

UI 

0.010 u 

L 

AROCLOR-1016 0.20 U 

AROCLOR-1221 0.40 U 

AROCLOR-1232 0.20 U 

AROCLOR-1242 0.20 U 

AROCLOR-1246 0.20 U 

AROCLOR-1254 0.20 U 

AROCLOR-1260 0.20 U 

BETA-BHC 0.010 U 

DELTA-BHC 0.010 U 

IDIELDRIN 
1 I 

I 0.0201 Ul 

ENDOSULFAN I 0.010 U 

ENDOSULFAN II 0.020 U 

1. 

GAMMA-BHC (LINDANE) 0.010 U 

GAMMA-CHLORDANE 0.010 U 

HEPTACHLOR 0.010 U 

tHEPTACHLOR EPOXIDE 

METHOXYCHLOR 

PCB-153 

TOXAPHENE 

I 0.01ol Ul 1 

0.10 U 

0.10 U 

1.0 U 

*” 

I 

AROCLOR-1232 0.20 UI 

AROCLOR-1242 0.20 Ul 

IAROCLOR-1248 0.201 UI 

AROCLOR-1254 0.20 U 

AROCLOR-1260 0.20 U 

BETA-BHC 0.010 U 

IDELTA-BHC I 0.0101 UI 

DIELDRIN 0.020 u 

ENDOSULFAN I 0.010 U 

ENDOSULFAN II 0.020 U 
I 

ENDOSULFAN SULFATE 0.020 U 

ENDRIN 0.020 U 

ENDRIN ALDEHYDE 0.020 U 

ENDRIN KETONE 0.020 U 

GAMMA-BHC (LINDANE) 0.010 U 

GAMMA-CHLORDANE 0.010 U 

IHEPTACHLOR I 0.0101 UI 1 
HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

PCB-153 

0.010 U 

0.10 U 

0.10 U 

~TOXAPHENE 
I I 

1 .oj UJ 

Page 4 of 4 [l/16/2003 1:55:31 PM] 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: PAH 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

BGW0104 

121312002 

WS446625 

NM 

UGiL 

0.0 

Parameter 
Val Qua1 

~ Result Qua1 Code 

I-METHYLNAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

BENZO(G,H,I)PERYLENE 0.2 UJ N 
BENZO(K)FLUORANTHENE 0.2. UJ N 

CHRYSENE 0.2 UJ , N 

DIBENZO(A,H)ANTHRACENE 

FLUORANTHENE 

FLUORENE 

INDENO(l,2,3CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

0.2 UJ N 

0.2 UJ N 
/ 
I 0.2 UJ N 

0.2 UJ N 
0.2 UJ C 

0.2 UJ N 

0.2 UJ CN 

Page 1 of 4 ’ ‘/IO3 1:14:15 PM] 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

BGW02S04 

12/2/2002 

WS4468-20 

NM 

UG/L 

0.0 

ANTHRACENE 1.61 J 1 N 

BENZO(A)ANTHRACENE 0.21 u I 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

EGW0304 

12/2/2002 
WS4460-21 

UGlL 

0.0 

___--~ 

J 
ANTHRACENE 1.8 

BENZO(A)ANTHRACENE 0.2 u 
IBENZO~AIPYRENE 0.21 u I 1 

FLU~RENE 
INDEN0(1,2,3CD)PYRENE 

5.31 J 1 P 

0.21 u I 
INAPHTHALENE 

- 
ad 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: PAH 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GW05S04 

12/512002 

ws4509-9 

ACENAPHTHENE 0.2 u 

ACENAPHTHYLENE 0.2 u 

IANTHRACENE 
I 

0.21 u I I / 
BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

IBENZ~I~~FLU~RANTHENE I 0.21 u 1 
BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

ICHRYSENE 
I 

r-r- 0.21 u I 

DlBENZO(A,H)ANTHRACENE 

FLUORANTHENE 

IFLUORENE 
I 

0.21 u j 

INDENO(l,2,3CD)PYRENE 0.2 UJ C 

NAPHTHALENE 0.2 u 

PHENANTHRENE 

PYRENE 

1 

0.2 UJ j C 

0.11 J 1 GP 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

8GW06D04 

12/4/2002 

WS4509-6 

NM 

UG/L 

0.0 

ANTHRACENE 0.1 J P 

BENZO(A)ANTHRACENE 0.27 
BENZOCAIPYRENE 0.2 u 

BENZO(8)FLUORANTHENE 0.16 J P 

BENZO(G,H,I)PERYLENE 0.2 UJ C 

BENZO(K)FLUORANTHENE 0.2 u 

CHRYSENE 0.3 
DlBENZO(A,H)ANTHRACENE 0.2 UJ C 

FLUORANTHENE 2.6 
FLUORENE 0.2 u 

lNDENO(l,2,3CD)PYRENE 0.2 UJ C 

NAPHTHALENE 0.2 u 

PHENANTHRENE 0.2 UJ C 

PYRENE 3.0 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GW06S04 

12/3/2002 

W/84468-23 

NM 

UG/L 

0.0 

Page 2 of 4 [2/4/2003 1:14:16 PM] 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: PAH 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

8GW07S04 

12/2/2002 

WS4468-19 

NM 

UGiL 

0.0 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

8GWOED04 

12/4/2002 

ws4509-7 

NM 

UG/L 

0.0 

nsample 

samp-date 

lab-id 

v-type 
units 

Pet-Solids 

DUP-OF: 

8GWlOS04 

121312002 

WS4468-22 

NM 

UGlL 

0.0 

CHRYSENE 

FLUORENE 

INDENO(l,P,SCD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

Page 3 of 4 [’ 703 1:14:16 PM] 

1.-- 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: PAH 

nsample 

samp-date 

lab-id 

w-w 
units 

Pet-Solids 

DUP-OF: 

8GW2D04 

12/3/2002 

WS4468-24 

NM 

UG/L 

0.0 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

FD12050201 

12/5/2002 

ws4509-8 

NM 

UG/L. 

0.0 

8GW05S04 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

HNUS2304 

12/2/2002 

WS4468-18 

NM 

UGIL 

0.0 

Page 4 of 4 (2/4/2003 1:14:16 PM] 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: C. RICH DATE: JANUARY 28,2003 

FROM: ETHAN G. LEE COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND MISCELLANEOUS 
PARAMETERS 
CTO- 816, NSB NEW LONDON 
SAMPLE DELIVERY GROUP (SDG) - 816-11 

SAMPLES: 12/AQUEOUSI 

8GW0104 8GW 02SO4 8GW0304 
8G WO5SO4 8G W06D04 8GW06S04 
8GW07S04 8GW08D04 8GW 1 OS04 
8GW2D04 FD120502Ol HNUS2304 

Overview 

The sample set for CT0 816, NSB New London, SDG 816-11, consists of twelve (12) aqueous 
environmental samples. One (1) field duplicate pair (FD12050201 / 8GW05S04) is included in 
this SDG. 

The samples were analyzed for total and dissolved target analyte list (TAL) metals, hardness, 
nitrate, and sulfate. The suffix “-F” was used to designate samples analyzed for dissolved metals. 
The samples were collected by Tetra Tech NUS December 2-5. 2002 and analyzed by Katahdin 
Analytical Services under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. TAL metals analyses were conducted using CLP 
method ILM04.0. Hardness analyses were conducted using Standard Methods method 23408. 
Nitrate and sulfate analyses were conducted using method EPA 300. 

Metals analyses except mercury were conducted using Inductively Coupled Plasma (ICP) 
methodologies. Mercury analyses were conducted using Manual Cold Vapor Atomic Absorption 
(CVAA) methodologies. 

These data were evaluated based on the following parameters: 

t . 
. 

* . 
. 
. 

* . 
l . 

* . 

l . 

l c 

l . 

. 

Data Completeness 
Holding Times 
Calibration Recoveries 
Laboratory Blank Analyses 
ICP interference Results 
Matrix Spike Results 
Laboratory Duplicate Analyses 
Laboratory Control Sample Results 
ICP Serial Dilution Results 
Field Duplicate Analyses 
Sample Quantitation 
Detection Limits 

- ._ _-- -- 



TO: RICH, C. - PAGE 2 
DATE: JANUARY 28,2003 

l - All quality control criteria were met for this parameter. 

Holdinq Time Analvses 

The holding time limit of 2 days was exceeded for nitrate in sample HNUS2304 (by 2 days). The 
positive result was qualified as estimated (J). 

Laboratory Blank Analvses 

The following contaminants were detected in the laboratory method/preparation blanks at the 
following maximum concentrations: 

Analvte 
Aluminum 
Calcium 
Chromium 
Iron 
Magnesium”’ 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium”’ 
Sodium 
Zinc”’ 
Zinc 

Maximum 
Concentration 
88.80 ug/L 
111.65 ;g/L 
2.51 ug/L 
19.86 ug/L 
57.13 ug/L 
53.46 ug/L 
0.29 ug/L 
0.04 ug/L 
1.80 ug/L 
746.65 ug/L 
464.92 ug/L 
48.68 ug/L 
3.54 ug/L 
1.24 ug/L 

Action 
Level 
444.0 un/L 
558.25 ;g/L 
12.55 ug/L 
99.30 ug/L 
285.7 ug/L 
267.3 ug/L 
1.45 ug/L 
0.20 ug/L 
9.0 ug/L 
3733.3 ug/L 
2324.6 ug/L 
243.4 ug/L 
17.7 ug/L 
6.20 ug/L 

(‘I Maximum concentration present in preparation blank from prep batch SL12lCWO. 

An action level of 5X the maximum concentration was used to evaluate the sample data for blank 
contamination. Sample aliquot and dilution factors, if applicable, were taken into consideration 
when evaluating for blank contamination. Positive results less than the action level for aluminum, 
chromium, iron, mercury, nickel, potassium, and zinc were qualified as nondetected (U) due to 
blank contamination. No validation action was required for the remaining analytes because all the 
results were either greater than the action level or were nondetects. 

ICP Interference Results 

The interfering analyte magnesium was present in sample 8GW06D04 at a concentration that 
was comparable to the level of magnesium in the ICS solution. Several analytes, namely barium, 
beryllium, cadmium, chromium, cobalt, copper, lead, manganese, silver and zinc were present in 
the ICS solution at concentrations that exceeded two times the absolute value of the instrument 
detection limit (IDL). Interference effects exist for beryllium, cobalt, copper and silver in the 
affected sample. The nondetected result reported for beryllium was qualified as estimated (UJ). 
The positive results reported for cobalt, copper and silver were qualified as estimated (J). 

The interfering analyte magnesium was present in sample 8GW06D04-F at a concentration that 
was comparable to the level of magnesium in the ICS solution. Several analytes, namely barium, 
beryllium, cadmium, chromium, cobalt, copper, lead, manganese, silver and zinc were present in 
the ICS solution at concentrations that exceeded two times the absolute value of the IDL. 
Interference effects exist for beryllium, cobalt and silver in the affected sample. The nondetected 
result reported for beryllium was qualified as estimated (UJ). The positive results reported for 
cobalt and silver were qualified as estimated (J). 
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Additional Comments 

Positive results reported for metals that were <2X the IDL were qualified as estimated (J) due to 
uncertainty near the detection limit. 

The result for nitrate in sample 8GW0104 had a concentration greater than the measured 
detection limit (MDL) but less than the practical quantitation limit (PQL). The positive result was 
qualified as estimated (J). 

The contract required detection limit (CRDL) percent recovery (%R) for selenium was above the 
120% control limit. No qualification action was required because all sample values were 
nondetects. 

The matrix spike %R for mercury was below the 75% control limit. No qualification action was 
required because all samples were already qualified for blank contamination. 

Dilutions were performed for all TAL metals except mercury in samples 8GW2D04 and 
8GW2D04-F due to concentrations of magnesium and sodium above the linear range of the 
instrument and high concentrations of dissolved solids for the remaining analytes. 

Dilutions were performed for all TAL metals except iron and mercury in samples 8GW0104 and 
8GW0104-F due to concentrations of magnesium and sodium above the linear range of the 
instrument and high concentrations of dissolved solids for the remaining analytes. 

Dilutions were performed for all TAL metals except iron, mercury, and potassium in samples 
8GW05S04, 8GW06D04, FD12050201, 8GW05S04-F, 8GW06D04-F, and FD12050201-F due to 
concentrations of magnesium and sodium above the linear range of. the instrument and high 
concentrations of dissolved solids for the remaining analytes. 

Dilutions were performed for calcium, magnesium, potassium, and sodium in samples 
8GW02S04, 8GW0304, 8GW02S04-F, and 8GW0304-F due to concentrations of sodium above 
the linear range of the instrument and high concentrations of dissolved solids for the remaining 
analytes. 

Dilutions were performed for hardness in samples 8GW0104, 8GW02S04, 8GW0304, 
8GW05S04, 8GW06D04, 8GW2D04, and FD12050201 due to high concentrations of dissolved 
solids. 

Dilutions were performed for sulfate in samples 8GW0104, 8GW02S04, 8GW05S04, 8GW06D04, 
8GW06S04,8GW2D04, and FDl2050201. 

Sample 8GW06S04 was mistakenly labeled on the chain of custody (COC) as 8GW2S04. The 
mistake was corrected by the laboratory. 

Hardness results were reported by the laboratory in units of ug/L. The data reviewer converted 
the results into units of mg/L to store in the database. 

Executive Summary 

Laboratory Performance: Nitrate was qualified due to holding time exceedance. Several 
analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: The interfering analyte magnesium was piesent in 
samples 8GW06D04 and 8GW06D04-F. Positive results for metals <2X IDL were qualified due to 
uncertainty near the detection limit. The positive result for nitrate between the MDL and PQL was 
qualified due to uncertainty near the detection limit. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1989 and the NFESC document entitled “Navy IRCDQM” 
(September 1999). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS 
Ethan G. Lee 
Environmental Scientist 

Tetra Tech NUS 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 



APPENDIX A 
QUALIFIED ANALYTICAL RESULTS 

.- - 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: M 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

8GWOl04 

12/3/2002 

WS4468-009 

NM 

UGIL 

0 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GW02S04 

12/2/2002 

WS4468-004 

NM 

UG/L 

0’ 

nsample 

samp-date 

lab-id 

wwe 
units 

Pet-Solids 

DUP-OF: 

8GW0304 

12/2/2002 

WS4468-005 

NM 

UGIL 

0 

Page 1 of 4 [l/28/2003 10:54:54 AM] 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: M 

nsample 

samp-date 

lab-id 

v-type 
units 

Pet-Solids 

DUP-OF: 

8GW05S04 

12/5/2002 

w s4509-005 

NM 

UG/L 

0 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

8GW06D04 

12/4/2002 

ws4509-002 

NM 

UG/L 

0. 

nsample 

samp-date 

lab-id 

qc-we 
units 

Pet-Solids 

DUP-OF: 

8GW06S04 

12/3/2002 

WS4468-007 

NM 

UGIL 

0 

Parameter 
Val 

Result Qua1 
Qua1 
Code 

ALUMINUM 257 U A 

ANTIMONY 6.4 U 

ARSENIC 6.0 U 

BARIUM 34.8 

BERYLLIUM 0.45 U 

CADMIUM 0.75 U 

CALCIUM 210000 

CHROMIUM 1.7 U 

COBALT 

COPPER 

IRON 

1.9 U 

2.7 U 

569 

LEAD 3.8 U 

MAGNESIUM 578000 

MANGANESE 49.8 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

0.05 U A 

4.4 U A 

205000 

7.1 U 

3.1 U 

Parameter 
Val 

Result Qua1 
Qua1 
Code 

tALUMINUM 2751 UI Al 

Val Qua1 
Parameter Result Qua1 Code 

ALUMINUM 13.9 U 

ANTIMONY 6.4 U 

ARSENIC 12.4 

BARIUM 50.1 

ANTIMONY 2.1 U 

ARSENIC 6.6 

BARIUM 281 

CHROMIUM 

IRON 

LEAD 

COBALT 

MAGNESIUM 

CQPPER 

3380 

0.55 U 

1.3 

0.62 

U 

U 

27500 

4.4 

VANADIUM 2.11 U( 

ZINC 20.91 UI A 

Page 2 of 4 *’ ‘?8/2003 10:54:54 AM] 

MANGANESE 128 

MERCURY 0.05 U A 

NICKEL 1.3 U A 

POTASSIUM 25700 

SELENIUM 2.4 U 

SILVER 1.0 U 

SODIUM 312000 

THALLIUM 4.4 U 

VANADIUM 0.70 U 

klNC I 2.51 U1 Al 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: M 

nsample 

samp...date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8G WO7SO4 

12/2/2002 

WS4466-003 

NM 

UG/L 

0 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

8GW08D04 

12/4/2002 

ws4509-003 

NM 

UG/L 

0 

Parameter 
Val 

Result Qual 
Qua1 
Code 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

8GWlOS04 

12/3/2002 

WS4468-006 

NM 

UG/L 

0 

Page 3 of 4 (l/28/2003 105454 AM] 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: M 

nsample 8GW2D04 

samp-date 12/3/2002 

lab-id WS4468-008 

w-type NM 

units UGJL 

Pet-Solids 0 

DUP.-OF: 

I 

Parameter piq-z E%l 

ALUMINUM 
1 
I 41.81 U 

I 1 

/BERYLLIUM I 0.45 Ul I 

nsample FD12050201 

samp-date 12/5/2002 

lab-id ws4509-004 

qc-type NM 

units UGJL 

Pet-Solids 0 

DUP-OF: 8GW05S04 

Val Qual 
Parameter Result Qua1 Code 

i 
ALUMINUM 346 U A 

ANTIMONY 6.4 U 

ARSENIC 6.0 U 

BARIUM 37.2 

BERYLLIUM 0.45 U 

CADMIUM 0.75 U 

IRON 599 

LEAD 3.8 U 

MAGNESIUM 612000 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

HNUS2304 

12J2J2002 

WS4468-002 

NM 

UGJL 

0 

Val Clual 
Parameter Result Clual Code 

ALUMINUM 104 U A 

ANTIMONY 2.1 U 

ARSENIC 2.0 U 

BARIUM 52.2 

BERYLLIUM 0.15 U 

CADMIUM 0.25 U 

CALCIUM 70000 

CHROMIUM 0.55 U 

COBALT 

COPPER 

IRON 

LEAD 

0.62 U 

1.9 

53.1 U A 

1.3 U 

MAGNESIUM 11300 

MANGANESE 21.3 

MERCURY 0.03 U A 

SODIUM 4460 

THALLIUM 4.4 U 

VANADIUM 0.70 U 

IZINC 2.51 Uj Al 

Page 4 of d '?8/2003 10:54:54 AM] 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: MF 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GW0104-F 

12/3/2002 

WS4468-017 

NM 

UGiL 

0 

Val Qua1 
Parameter Result Qual Code 

ALUMINUM 102 U A 

ANTIMONY 6.4 U 

ARSENIC 6.0 U 

~BAR~LIM 
\ , \ 

43.61 

BERYLLIUM 0.451 UT 

CADMIUM 0.751 UI 

nsample 

samp-date 

lab-id 

Ww 
units 

Pet-Solids 

DUP.-OF: 

8GW02S04-F 

12J2J2002 

WS4468-012 

NM 

UG/L 

0 

Parameter 
Val 

Result Qua1 
Qua\ 
Code 

IIRON I 4.21 UI I 

LEAD 3.8 u 

MAGNESIUM 507000 

MANGANESE 69.9 

0.04 Us A 

4.5 U A 

163000 

MERCURY 

NICKEL 

POTASSIUM 

IRON 1170 

LEAD 1.3 U 

MAGNESIUM 58000 

MANGANESE 428 

MERCURY 0.06 U A 

NICKEL 0.87 U 

POTASSIUM 38500 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GW0304-F 

12J2J2002 

WS4468-013 

BARIUM 7181 

BERYLLIUM 0.151 U/ 

IRON 361 

LEAD 1.3 U 

MAGNESIUM 46300 

MANGANESE 67.2 

MERCURY 0.06 U A 

NICKEL 0.87 U 

IPOTASSIUM 1 275001 

SELENIUM 7.1 U 

SILVER 3.1 U 

SODIUM 4250000 

THALLIUM 13.1 U 

VANADIUM 2.1 U 

ZINC 71.4 

SELENIUM 2.4 U 

SILVER 1.0 U 

SODIUM 410000 

THALLIUM 4.4 U 

VANADIUM 0.70 U 

ZINC 0.83 U A 

Page 1 of 4 [l/26/2003 10:56:50 AM] 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: MF 

nsample 

samp-date 

lab-id 

wJyw 
units 

Pet-Solids 

DUP-OF: 

8GW05S04-F 

12/5/2002 

ws4509-013 

NM 

UGIL 

0 

MANGANFSF 56.41 

0.061 UI A 

/ 2320001 -. .--.-... 
SELENIUM 7.1 U 

SILVER 3.3 J P 

SODIUM 5020000 

THALLIUM I-- 13.11 UI 1 
VANADIUM 2.1 U 

ZINC 34.7 U A 

nsample 

samp-date 

lab-id 

wwe 
units 

Pet-Solids 

DUP-OF: 

8GW06D04-F 

12/4/2002 

ws4509-010 

NM 

UGJL 

0 

Parameter 
Val 

Result Qua1 
Qua1 
Code 

ALUMINUM 224 U A 

ANTIMONY 6.4 U 

MAGNESIUM 978000 

MANGANESE 4900 

MERCURY 0.04 U A 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

4.3 U A 

363000 

7.1 U 

5.7 J KP 

8020000 

13.1 U 

2.1 U 

7.0 U A 

nsample 

samp-date 

lab-id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GW06S04-F 

12/3/2002 

WS4468-015 

NM 

UGlL 

0 

ALUMINUM 32.6 U A 

ANTIMONY 2.1 U -. 

ARSENIC 9.2 
BARIUM 280 

BERYLLIUM 0.15 U 

CADMIUM 0.25 U 

CALCIUM 28600 

c 
I I_... .I, I. a U ;tltWMIUM 

COBALT 

COPPER 

0.55 

0.62 
n Qn 

IRON 3250 

LEAD 1.3 U 

MAGNESIUM 28300 

MANGANESE 131 

MERCURY 0.05 

NICKEL 1.1 

POTASSIUM 26800 

SELENIUM 2.4 
SILVER 10 

I .- 

SODIUM j 318000 
-. . . . . . 
I HALLIUM 4.4 u 

VANADIUM 0.70 U 

ZINC 3.2 U A 

Page 2 of 4 '?8/2003 10:56:51 AM] 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: MF 

nsample 

samp-date 

lab-id 

v-type 
units 

P&Solids 

DUP-OF: 

8GW07S04-F 

12/2/2002 

WS4468-011 

NM 

UG/L 

0 

IRON j 136001 

LEAD 1.31 UI 

MAGNESIUM I 191oot 

MANGANESE 7131 

IMERCURY 0.051 UI Al 

NICKEL 

POTASSIUM 

SELENIUM 

0.87 U 

17800 

2.4 U 

SILVER 1 .o U 

SODIUM 46200 

THALLIUM 4.4 U 

VANADIUM 0.70 U 

ZINC 0.76 U A 

nsample 

samp-date 

lab-id 

qc-type 
units 

Pet-Solids 

DUP-OF: 

8GW08D04-F 

12/4/2002 

ws4509-011 

NM 

UGIL 

0 

Parameter 
Val 

Result Qua1 
Qua1 
Code 

ALUMINUM 82.1 U A 

ANTIMONY 2.1 U 

LEAD 1.3 U 

MAGNESIUM 2470 

MANGANESE 80.3 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

0.03 U A 

0.87 U 

2990 U A 

2.4 U 

SILVER 1 .ot Ut 

SODIUM I 303001 

nsample 

samp...date 

lab-Id 

w-type 
units 

Pet-Solids 

DUP-OF: 

8GWlOS04-F 

12/3/2002 

WS4468-014 

NM 

UG/L 

0 

COBALT 

COPPER 

0.62 U 

0.90 U 

IRON 4.2 U 

LEAD 1.3 U 

MAGNESIUM 1420 

MANGANESE 27.5 

MERCURY 0.06 U A 

NICKEL 0.87 U 

t POTASSIUM I 19401 UI Al 

SELENIUM 2.41 UI 

SILVER 1 .ol UI 

kODlUM 1 123001 I I 

THALLIUM 4.41 UI t ITHALLIUM 4.41 UI 

VANADIUM 0.701 UI I IVANADIUM 0.701 UI 
IZINC I 2.41 Ut Al IZINC 24.21 1 

Page 3 of 4 [l/2812003 10:56:51 AM] 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: MF 

nsample 

samp-date 

lab-id 

w-We 
units 

Pet-Solids 

DUP-OF: 

8GW2004-F 

12/3/2002 

WS4468-016 

NM 

UGlL 

0 

Vat Qua1 
Parameter Result Qua1 Code 

ALUMINUM 97.1 U A 

COPPER 2.71 UI 

IRON 71001 

nsample FD12050201-F 

samp-date 12/5/2002 

lab-id ws4509-012 

qc-type NM 

units UGIL 

Pet-Solids 0 

DUP-OF: 8GW05S04-F 

Val Qua1 
Parameter Result Qua1 Code 

LEAD 3.81 UI 

MAGNESIUM 1 638000) 

MANGANESE 55.0 

MERCURY 0.05 U A 

NICKEL 4.9 U A 

POTASSIUM 217000 

SELENIUM 7.1 U 

SILVER 3.9 J P 

SODIUM 5000000 

THALLIUM 13.1 U 

VANADIUM 2.11 U/ 

ZINC 30.01 u( A 

nsample 

samp-date 

lab-id 

w-we 
units 

P&Solids 

DUP OF: 

HNUS2304-F 

12/2/2002 

WS4468-010 

NM 

UG/L 

0 

Page 4 of 1 ‘?8/2003 10:56:51 AM] 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: MISC 

nsample 

samp-date 

lab-id 

w-We 
Pet-Solids 

DUP-OF: 

8GW0104 

12/3/2002 

WS4468-009 

NM 

0 

I Parameter units Result Val Qua1 
Qua1 Code 

I I I I 
HARDNESS / MGIL I 24701 

NITRATE 

SULFATE 

1 MG/L 0.0457 J P 

/ MGIL 1100 

nsample 

samp-date 

lab-id 

qc-type 
Pet-Solids 

DUP-OF: 

8GW02S04 

12KY2002 

WS4468-004 

NM 

0 

nsample 

samp-date 

lab-Id 

w-type 
Pet-Solids 

DUP-OF: 

8GW0304 

12/2/2002 

WS4468-005 

NM 

0 

Parameter 

HARDNESS 

NITRATE 

units Result Val Qua1 
Qua1 Code 

MG/L 433 

MG/L 0.05 u 

ISULFATE I MG/L 1 741 

Parameter units Result Val Qual 
Qua1 Code 

I I I I 

HARDNESS / MGIL j 2821 \ 
NITRATE j MGIL j 0.05 Uj 

SULFATE 1 MGIL j 3 

Page 1 of 4 [l/27/2003 4:17:28 PM] 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: MISC 

nsample 

samp-date 

lab-id 

qWw 
Pet-Solids 

DUP.-OF: 

8GW05S04 

12/5/2002 

WS4509-005R 

NM 

0 

nsample 

samp-date 

lab-id 

w-type 
Pet-Solids 

DUP-OF: 

8GW06D04 

12/4/2002 

WS4509-002R 

NM 

0 

nsample 

samp-date 

lab-id 

qc-type 
Pet-Solids 

DUP-OF: 

8GW06S04 

12/3/2002 

WS4468-007 

NM 

0 

Page 2 of 4 [l/‘- ‘103 4:17:28 PM] 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: MISC 

nsample 

samp-date 

lab-id 

qctyw 
Pet-Solids 

DUP-OF: 

8GW07S04 

12w2002 

WS4468-003 

NM 

0 

Parameter units ~ Result ’ Val Qua1 
Qua1 Code 

I 
/HARDNESS 

~NIJRAJE 

j MGIL [ 2551 

1 MG/L / 0.051 l-----l 

ISULFATE 
I 

1 MGIL 1 21 

nsample 

samp-date 

lab-id 

qc-type 
Pet-Solids 

DUP-OF: 

8GW08D04 

12/4/2002 

WS4509-003R 

NM 

0 

nsample 

samp-date 

lab-id 

w-type 
Pet-Solids 

DUP-OF: 

8GWlOS04 

12/3/2002 

WS4468-006 

NM 

0 

I Parameter units Result Val Qua1 
Quai Code 

Parameter units Result Val Qua1 
Qua1 Code 

HARDNESS MGIL 48 

NITRATE MG/L 0.3 

SULFATE MGIL 16 

1 

HARDNESS MG/L 20.5 

NITRATE MG/L 0.16 

SULFATE MGIL 11 

Page 3 of 4 (l/27/2003 4:17:28 PM] 



PROJ-NO: 2863 
SDG: 81611 MEDIA: WATER DATA FRACTION: MISC 

nsample 

samp-date 

lab-id 

Wype 
Pet-Solids 

DUP-OF: 

8GW2D04 

12/3/2002 

WS4468-008 

NM 

0 

Parameter I units I Result 1 Vat 1 Qua1 1 

/HARDNESS 

Qua1 Code 

MGIL j 1930 

~NITRAJE 
L 

1 MGiL 0.05 u 

SULFATE ( MG/L ’ 430 

nsample FD12050201 

samp-date 12/5/2002 

lab-id WS4509-004R 

w-w NM 

Pet-Solids 0 

DUP-OF: 8GW05S04 

Parameter units Result Val Qua1 
Qua1 Code 

HARDNESS MG/L 3000 

NITRATE MGfL 0.2 

‘SULFATE MG/L 1000 

nsample 

samp-date 

lab-id 

w-type 
Pet-Solids 

DUP-OF: 

HNUS2304 

12/2/2002 

WS4468-002 

NM 

0 

Parameter units Result Val Qua1 
Oual Code 

HARDNESS ( MGIL j 2211 

NITRATE / MGIL / 151 J( H 

SULFATE j MG/L ( 131 

Page 4 of 4 [l/Z”‘703 4:17:28 PM] 



Qualifier Codes: 

A 

B 

C 

cl 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

v 

W 

X 
Y 
Z 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs. etc.) Noncompliance 

MS/MSD Noncompliance 

LCS/LCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA‘s r < 0.995 

ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Poor lnstrument Performance (Le., base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and (CRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

Pesticide/PCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

Pest/PCD% between columns for positive results 

Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
Percent solids ~30% 
Uncertainty at 2 sigma deviation is less than sample activity 



APPENDIX I 

ROUND 4 

WASTE PROFILE AND WASTE MANIFEST 



.U1/14'U3 ‘I’UE uY:48 FAA 313 vi!3 3575 

WdSTE$IANAGEMENT DIVISION 
MICHIGAN DEPARTMENT OF 
ENVIRONMENTAL QUALIlY 

EPh ID idumber 

9. Designated Facility Nome and Sltv Addraw 

10 NUMBER,. 
No. lvpe 

T.6tel 
QI antiw 

I I 

I I 

c. I I 
1 

i 

2 ) ,I 1.1.1,: I. .. ‘, ,I.‘, ! \ .,,;:: ,, “- ~ , 

>?,,I I,,’ ‘i!:,r...,‘c”‘1- ,. . ,, ,‘, -. ,j :, .o 
i ,,I. 

15. Special Handling tnrtructiocls ar;d Additional Information 
‘a ‘. 

, 
19. Dwxepmcy lndlcation Space 

20. Facility CWW or OpetWOr CMfiiatiOn of WxiDt of harardOu6 matefiais covered by this menifest axept 8s noted In 
jtem 19. 



11/25/2662 11:55 6494299 ENVIRONMENTAL t-w PAGE 03 



11/25/2802 11:55 6494299 ENVIRONMENTAL w PAGE @2 

r -7 

OENERATOR WASTE PROFILE 

Cmlmon NJrnO of wa6ta: 

N 0.6. tomllmk: mk 



11/25/2662 11: E’ 6494299 ENVIRONMENTAL Hw PAGE 85 

-% -w 
-- n -K 
-n -u 



11/25/28f32 11:55 6494299 

3ENERATOR WAS= PROFILE P 

ENVIRONMENTAL HW PAGE 84 

pN/Dut~ lb I I kbn. --. -- 

-._--- 1 



APPENDIX J 

SUMMARY OF FREQUENCY OF DETECTION TABLES 



TABLE J 1 

SUMMARY OF FREQUENCY OF DETECTION INFORMATION 
FOR UPGRADIENT MONITORING WELLS 
GOSS COVE, NSB-NLON. GROTON, CT 

AUGUST 2003 



TABLE J-l 

SUMMARY OF FREQUENCY OF DETECTION INFORMATION 
FOR UPGRADIENT MONITORING WELLS 
GOSS COVE, NSB-NLON, GROTON. CT 

AUGUST 2003 

CAS PARAMETER 
Assmated Samples~ 

8GW 1 OS01 
BGWlOSOl r 
8GW 1 OS02 

8GWlOS02-F 
BGWlOS03 

BGWlOS03 F 

DETECTION MINIMUM MINIMUM MAXIMUM MAXIMUM DETECTION RANGE OF SAMPLE CONTAINING MAXIMUM LOCATION OF MAXIMUM AVERAGE OF AVERAGE OF 

FREOUENCY CONC OUALIFIER CONC QUALIFIER RANGE NONDETECTS CONCENTRATION CONCENTRATION POSITIVE DETECTS ALL RESULTS 

8GW 1 OS04 8GWSD03 HNUS2302 
SGWlOS04 F 8GWSD03 r HNUS2302-F 

8GW8DOi 8GWBD04 HNUS2303 
8GW8001 F RGWBDOI-F HNUS2303 F 

SGWSDOZ HNUS2301 HNUS2304 
BGWBDOP-F HNUS2301 F tiNUS F 



TABLE J-2 

SUMMARY OF FREOUENCV OF DETECTION INFORMATION 
FOR SHALLOW DOWNGRADIENT MONITORING WELLS 

GOSS COVE, NSBNLON, GROTON. CT AUGUST 2003 

_. 
_ _ _ _ , lllL , “7 , Y , ad , ,,.a ,I) 

100 42 !1 ISIYWNE 1 
I ou”“.r”a I 

3124 03 J 07 ,I 03 0, “C>A,~,C,I” 

121 I”4 1 

1 1 1 
If IHACHI OI,Ok~ IHk N, 1 2124 03 

1 IOLUL-NF 
1 1 ,I 1 

] 

04 I 0 03 no 
lOR083 1 11124 1 02 1 ,, 1 5 1 02 5 

12124 I0093 1 J Ioo93181- 012 

)(B)FLUORANrHr-NC t 3124 1 01 1 J I 01-0.2 1 SGW303. f 



I I ( DETECTION T 
CAS IPARAMETER 1 FREQUENCY ) 
7439-89-6 IIRON 1 23,24 

7440 22 4 ISILVER 1 3124 ) 
7440 23 5 ]SOOlUM 1 24124 1 
7440-62-Z IVANADIUM ( 4124 

TABLE J-2 

SUMMARY OF FREQUENCY OF DETECTION INFORMATION 
FOR SHALLOW DOWNGRADIENT MONITORING WELLS 

GOSS COVE, NSB-NLON, GROTON, CT AUGUST 2003 

1 24124 1 28600 1 324000 1 2 
40 50-6 [COPPER. FILTERED 1 4124 1 2 I 1 J 1 399 1 I 
“̂  “̂   ̂ I I_^.. I I <““rw I 

24124 1 17400 i ) 315000 I 

17440-66-6 (ZINC. FILTERED 8124 1 0.89 1 139 J ) 089 139 ( 0.34-34.7 I HtiWOIOI-t I I 33.3 , 14.5 I 

M~5cellaneous Parameters (US/L) 
TTNUS022 (HARDNESS 
14797.55 RINITAATE 
14~08 79~8 (SULFATE 

1 24124 ( 183 1 1 4820 1 1 183-4820 1 I 08GWOSSOi I 8MW5S I 1362 1 1362 
1 1,124 1 00355 I J 1 OR9 1 1 00355 089 I 005 I 8GW301 8MW3 0.174 1 00931 
1 23124 1 1 1 1 1700 1 J 1 1 1700 I 1 I 8GW0103 I BMW1 I 453 1 434 

F,eld Parameters 
TTNUSO34 DISSOLVED OXYGEN jrrrgu 1 24124 1 013 1 1 726 I 1 013-726 ) I BGW05S04 8MW5S 0 935 0 935 
TTNUSOIS FERROUS IHON (nlg Ll 1 23124 1 0 ) I 55 ) , 055 , I 8GW07S04 8MW7S 1 74 1 74 
TlNllS033 OXIDATION REDIICTION POrFNlIAI iMVlj 24Q4 ( 334 1 1 69 1 1 334 69 1 8GWOl04 BMW 1 -203 203 
1 rNUS002 PH (S u ) 1 24124 1 7 09 1 1 89.3 I 1 709 8.98 ) 

j 

I 8GW302 8MW3 7 86 7 86 
TlNUS036 SALINITY NG>L ) 24124 I 039 I ) 235 ) , 03Y-23s , I 08GWOSSOi 8MW5S 7 17 7 17 
1TNUS038 SPECIFICCONDUCTANCF [MS/CM) 1 24124 I 0799 I 1 3736 1 1 0.799 37 36 1 OBGW05SOl BMW5S 11.8 118 
T,NUS047 1 EMPERATURE (C) 7 24124 1 89 ( 1 23 I I 8.9. 23 I I 8GWOlO3 BMW 1 146 146 
TTNUS023 TURBIDITY JNIU) 1 17124 ( 0 1 1 I 16 I , .̂  0.1 lb ( I -̂..,̂ ^_ tlbwml 8MW3 2 52 2 04 

~~r;wr~sso~ r 
nRGw07SoI 

08GW07SOi F 
8GW0101 

8GWOlOl F 
8GW0102 

8GW0102~F 
8GW0103 

8GW0103 F 
8GWOi04 

BGW0104 F 

8GW05SO7 
BGW05S02 F 

8GW05S03 
RGW05S03 F 

8GW05S04 
8GW05S04 AVG 

8tiWO5SO4 D 
8GWOSS04-F 

BGWOSS04-F-AVG 
8GWOSSO4F D 

8GW07S02 
8GW07SO2.AVG 

8GW07S02-D 

8GW07S02 r 
HGW07S02-F AVG 

8GW07S02 F U 
BGWO7SO3 

8GW07S03-r 
8GW07S04 

8GW07SO4 F 
8GW2SOl 

8GW2SOl.F 
8GW2S02 

8GW2S02 F 
BGW2S03 

8GW2S03 AVG 

fJGWZSO3 D 
HGW2S03 F 

8GW2S03 F AVG 
8GW2S03-F,D 

RGW2S04 
8GW2S04 F 

8GW301 
8GW301 F 

8GW302 
fJGW302~F 

8GW303 
8GW303 F 
8GW304 

8GW304-F 
BGW6SOl 

8GW6SOl F 
8GW6S02 

8GW6S02-F 
8GW6S03 

8GW6S03~F 
8GW6S04 

BGWGSOI-F 



PO~IT~E DETECTS I ALL RESULTS 1 

TABLE J 3 

SUMMARY OF FREQUENCY OF DETECTION INFORMATION 
FOR DEEP DOWNGRADIENT MONITORING WELLS 

GOSS COVE, NSB-NLON, GROTDN, CT AUGUST 2003 

~AVFRAGEOF I 

Y “I u “I 

618 0 07 J 0.25 J 007.“,, , “I”L , I 
IE 2/R 0 27 0.6 021 Ofi 1 01-02 1 BGWGDOI 

218 04 I 04 1 1 01~02 1 BGWfiDOl 
ENE 

I 
318 0 16 J 1 0.1” ’ 

IL 218 02 J 1 0: 
FNF 

I .  , , ,  . , , ,  - ,  d,” , J I , J 
818 06 I 5 1 0’1 
3/o 01 I J 038 1 J 0 1 “1 “I 

NE 
I 

2w 04 1 1 I 04 1 01-02 BGW6DOi 

218 0.06 1 J 008 J 
1 PHENANTHRCNE 

1 006 OOR 01 “5 8GW2D02 ” “I”I, 
,501-n 6/B 02 

IPYHENE 
1 1 

I , 
13 J 02-13 02 tlGW2D04 BMW2D 0 700 1 0550 

29 oo o o/n OS 1 5 1 J 05 5 8GW6D02 I BMWLX 2 07 207 
PestlcldesiPCBs (uglL) 

I 1 

19 85 7 IBETA RHC I ,,A I on, I I nn, I I n rl, I nnna nn, I orwnnni I I n n*nn 

IZO,A.H,ANIHHACtNE Z/8 1 001 1 J J “07 02 
I 11,o I * I I n I I . ” 

I 318 I 10.4 I J I 126 104 126 106-147 
1 

1 1 
518 1 

1 
46 1 J 

IIRON 
I 28.1 I J 1 

1 
46 28 1 I 1 

7439 89 6 1 Bit3 1 2320 1 1 H710 1 I 7320 9710 
I 

1 
“,O .r m .̂ 

17439 96 5 ,MANGANtSF H:tl ( 868-5160 I- I _  ̂  ̂_  ̂ . . . - 

I**” “L ” , , 91 , J , bb , , 37 66 , 26 463 
7440 09 7 I POTASSIIIM I AIR I I’,snnn I I I I I 

144” &I I, , I HALL WM , , 24 , I 24 0.4 13 (4 
IVANADIUM 

8GW6DOl 
7440 62 7 I 218 1 22 

[ZINC 
) 1 6 1 77 6 1 21.192 ) 

7440 66 6 I 2:* I 145 I I 1°C I I ,‘I< ‘ml, I I no “7 t 

W6D 731750 I 731750 1 

I BMWPD 3 no 388 1 

I I 1 104281 1 I RGWP”“7 F I RMWPrl I 175 I 17’. I 

4411 41 3 ,~:HH”MILIM. F,, ItFlED ] 3W 1 1 6 ( ( 17 1 J 16-17 165 33 1 8GW2D03 F 1 
440-48 4 ~(;ORAI I. F.lLlERED 1 3,8 1 10 1 ( J 1 123 1 1 101 123 1 186 147 1 BGWGDOI F 
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APPENDIX K 

STATISTICAL EVALUATION PROCEDURE 



STATISTICAL ANALYSIS 

The specific tests performed on data collected at the Goss Cove site are identified and described 

in this appendix. The statistical methods used to evaluate the groundwater data are employed in 

order to: 

. Develop summary statistics (found in Appendix J) that describe environmental contaminant 

concentrations at the Goss Cove. 

l Allow comparisons of COPC concentrations in upgradient wells to those detected in 

downgradient wells (i.e., samples collected in areas potentially contaminated by waste disposal) 

at Goss Cove. 

Comparison of Downgradient Wells to Upgradient Wells 

Downgradient data was compared to upgradient data using various statistical methods. No 

correction for seasonal variability was required since wells at the facility should be affected 

similarly. The statistical methods described in the following paragraphs were used to determine if 

parameter concentrations detected in downgradient wells are significantly greater than those 

detected in samples from the upgradient wells. 

If all the observations from upgradient and dowgradient wells were nondetects for an analyte, no 

statistical analysis was performed and downgradient and upgradient concentrations were 

declared statistically similar. In cases where there were detections in the downgradient wells but 

all upgradient results were nondetects, no statistical analysis was performed but downgradient 

concentrations were declared statistically higher than upgradient concentrations for that analyte. 

The Analysis of Variance (ANOVA) technique is the preferred method to compare data from 

upgradient and downgradient monitoring well locations. The ANOVA technique is used to test 

whether there is statistically significant evidence of contamination. There are two types of 

ANOVA tests: parametric and non-parametric. The parametric ANOVA method makes two 

important assumptions: 1) the upgradient and downgradient data sets are both normally (or both 

lognormally) distributed and 2) the group variances of the upgradient and downgradient data sets 

are homogeneous. These assumptions can be checked using the Shapiro-Wilk Test of Normality 

and Levene’s test of Homogeneity of Variance, respectively. If the analysis of the data 

demonstrated that these assumptions critical to the parametric ANOVA were violated, non- 

parametric ANOVA techniques were conducted using the ranks of the observations rather than 

the observations themselves. The Wilcoxon Rank-Sum test (also known as the Mann-Whitney U 



test) was employed as the non-parametric ANOVA for comparing the downgradient results to the 

upgradient results. 

According to USEPA guidance (USEPA, 1992) parametric ANOVAs should not be used in the 

event that nondetects exceed 50% of the data set. In addition, for analyses using the Wilcoxon 

Rank-Sum Test, several environmental statistics guidance documents limit the percent of 

nondetects allowable in the test data sets to 50% (US Navy, 1998) or even 40% (US DD, US 

DOE, USEPA, and USNRC 2000). Therefore, a Two-Sample Test of Proportions was performed 

on all data where nondetects exceed 50% of the data set. 

Limit of Detection 

During the chemical analysis of environmental samples, some analytes may be present at 

concentrations that are below the sample quantitation limit (SQL) for the analytical procedure. 

The results are generally reported as not detected (rather than zero), and the appropriate limit of 

detection is given. The amount of data that are below the detection limit play an important role in 

selecting the statistical method of addressing the detection limit problem. The nondetects found 

at the Goss Cove site were replaced with the SQL, divided by two, prior to the statistical analysis. 

In addition, field duplicate results were averaged and counted as one sample for use in statistical 

analysis. 

Parametric and Non-Parametric Analysis of Variance (ANOVA) 

ANOVA is widely used in the examination of environmental data sets. A one-way classification 

ANOVA is used to determine whether or not the difference between average concentrations of a 

parameter detected in downgradient wells and upgradient wells is statistically significant. Since 

only two means are compared, an ANOVA test will give the same result as the t-test for 

independent samples. The parametric ANOVA method makes two important assumptions: 1) the 

upgradient and downgradient data sets are both normally (or both lognormally) distributed and 2) 

the group variances of the upgradient and downgradient data sets are homogeneous. If either of 

these two assumptions is not met then the non-parametric ANOVA method should be used. 

The Shapiro-Wilk “W-test” of Normality (n 5 50) 

As stated above, the data must be analyzed to determine whether they were drawn from an 

underlying normal or lognormal distribution. A number of statistical evaluations may be used to 

determine which, if either, of the distributions is exhibited by a given data set. As recommended 



by the EPA, the Shapiro-Wilk “W-test” (for sample sets c 50) and the Shapiro-Francis “W-test” 

(for sample sets > 50) can be used to determine whether the data are normally or lognormally 

distributed (EPA, 1992). For the analysis performed on the results from the groundwater 

monitoring effort at Goss Cove, only the Shapiro-Wilk “W-test” was used (all sample sets c 50). 

The Shapiro-Wilk W-test (Gilbert, 1987) is an effective method for determining whether a data set 

has been drawn from an underlying normal (or lognormal) distribution. By conducting the Shapiro- 

Wilk W-test on the log-transformed data, the test may be used to determine whether the data 

have been drawn from an underlying lognormal distribution. The null hypothesis (Ho) that is 

tested is: 

Ho - The population has a normal (or lognormal when the data is log-transformed) 

distribution. 

The alternate hypothesis (HA) is: 

HA - The population does not have a normal (or lognormal when the data is log- 

transformed) distribution. 

A ‘W’ statistic (W,,J is computed for a data set and compared to a test statistic (W,,r). If W,I~ -z 

W test3 then the null hypothesis is rejected, HA is accepted, the data are assumed to not be 

normally distributed. If W,, 2 W,,,, then the null hypothesis is not rejected, the data is assumed 

to be normally distributed. Another ‘W’ statistic is computed for the log-transformed data set and 

compared to the test statistic as described above. If both the normal and lognormal Wti, are 

greater than or equal to the Wrest then the underlying distribution is considered to be the one 

producing the highest Wtic value. If neither of the ‘W’ statistics is greater than or equal to the test 

statistic, the underlying distribution can be defaulted to lognormal. This is because “EPA’s 

experience with environmental concentration data, and groundwater data in particular, suggests 

that the Lognormal distribution is generally more appropriate as a default statistical.model than 

the Normal distribution.. .” (EPA, 1992). 

The following equations present a step-by-step procedure for conducting the Shapiro-Wilk W-test: 

l Step 1. Combine all of the data from each of the individual (k) wells. 

l Step 2. Order the n results from least to greatest: 

X] 5 x2 5 x3 5... 5 xn 



l Step 3. Compute the standard deviation by: 

s, = 
\I 

2 (x;Jq 
i=j W-4 

l Step 4. Determine the coefficients al, a2, a3.,.., ak for the sample size n using Table K-l in 

Appendix K, where: 

k = r if niseven;And 
2 

n-l 
k - = 

2 
if n is odd 

l Step 5. Determine b by the formula: 

b=~a;(Xi,-i+,,-Xi)=~bi 
i=l i=l 

l Step 6. Calculate W,,,using b from above, where: 

b ’ 
w = talc [ 1 S&X 

l Step 7. Determine Wrest at the 5% significance level from Table K-2. 

l Step 8. Reject Ho at the 5% significance level if W,,c is less than W,,,. 

To test the null hypothesis for a data set drawn from an underlying lognormal ‘distribution, 

transform the data to Yfj, ya, ya ,..., ykmwhere yii = In Xi,. Repeat steps 1 through 8 as described in 

the preceding paragraphs. 

Homogeneity of Variance 

An important assumption in analysis of variance (ANOVA) is that the variances in the different 

groups are equal (homogeneous). A powerful and commonly used test of this assumption is the 



Levene test. This test has practically replaced the older and less robust Bartlett’s test and Chi- 

square test. 

For the Levene’s test, (homogeneity of variances) for each dependent variable, an analysis of 

variance is performed on the absolute deviations of values from the respective group means. If 

the Levene test is statistically significant, then the hypothesis of homogeneous variances should 

be rejected 

To conduct Levene’s test first compute the absolute value of the residuals: 

where Xi represents the fh value from the fh location. Then a standard one-way ANOVA is run 

on the variable Zg (see Parametric ANOVA). If the F test is significant, reject the hypothesis of 

equal group variances; otherwise, proceed with the analysis as planned. 

Parametric ANOVA 

Assume that a site has k wells and that ni data points (analyte concentrations) are available for 

the 1” well. The following presents a step-by-step procedure for conducting the parametric 

ANOVA. 

l Step 1 Compute the sums and means of each well (I) using the following equations: 

Xi = 2 X ij , C of all n; observations at well i 
j=l 

k 

x= yA 9, X0, grand total of all ni observations 
i=l j=l 

k 

N = c ni , total number of observations 
i=l 

- 
Xi = 3, average of all ni observations at well i 

ni 

- x 
X = z, grand mean of all observations 

l Step 2. Compute the sum of squares of differences between the individual well means and 

the grand mean by the formula: 



This sum of squares has (k-7) degrees of freedom associated with it and is a measure of the 

variability between wells. 

l Step 3. Compute the corrected total sum of squares by the formula: 

k n, 

ss rota/ = ys,(Xb-X)Z = 

i=l j=l 

This sum of squares has (N-7) degrees of freedom associated with it and is a measure of 

variability in the whole data set. 

l Step 4. Compute the sum of squares of differences of observations within wells from the well 

means. This value is the sum of squares due to error and is obtained by simple subtraction: 

ss Error = SsTorol - ss Wells 

The sum of squares due to error has associated with it (N-/t) degrees of freedom and is a 

measure of the variability within wells. 

l Step 5. Set up an ANOVA table as shown below. The sums of squares and their degree of 

freedom were obtained from Steps 2 through 4. The mean square quantities are simply 

obtained by dividing each sum of squares by its corresponding degrees of freedom. 

ONE-WAY PARAMETRIC ANOVA TABLE 

Source of Variation 

Between Wells 

Error (within Wells) 

Total 

Sums of Degrees of 
Squares Freedom 

Sswell k-l 

SSsrror N-k 

SSTotat N-l 

Mean Squares F 

MSweii=SSwdWl) F=MSweu / MS~rror 

MS m==kror/(N-k) 



l Step 6. To test the hypothesis of equal means for all k wells, compute F = MS,,,/ Ad&,,, 

(last column in above table). Compare this statistic to the tabulated f statistic with (k-7) and 

(N-k) degrees of freedom (Table K-3) at a 5% significance level. If the calculated F value 

does not exceed the tabulated value, conclude that there is no significant difference between 

the concentrations of the k wells. If the calculated Fvalue exceeds the tabulated value, reject 

the hypothesis of equal well means. Check the downgradient mean concentration relative to 

the upgradient mean concentration. If the downgradient mean is less than the upgradient 

mean, there is no evidence of contamination. If the downgradient mean is greater than the 

upgradient mean, the downgradient concentration is statistically greater than the upgradient 

concentration at a 95% confidence level. 

Non-Parametric ANOVA 

The parametric ANOVA technique is the preferred approach for comparing environmental 

measurements from downgradient monitoring wells to upgradient well data. However, parametric 

ANOVA methods make two key assumptions: 1) the data are both normally (or both lognormally) 

distributed and 2) the group variances are homogeneous. If these assumptions are violated, non- 

parametric tests (i.e. Kruskal-Wallis or Wilcoxon Rank-Sum tests) may be used to determine if 

constituent concentrations present in the downgradient areas significantly exceed those present 

in the upgradient wells. 

The Kruskal-Wallis (EPA, 1989) test should be employed when comparing three or more data 

sets. However, it is not amenable to two data set comparisons. In these situations, the Wilcoxon 

Rank-Sum test (EPA, 1992) (also known as the Mann-Whitney U test) should be employed. 

Non-parametric tests are conducted using the ranks of the analytical results rather than the 

analytical results themselves. Therefore, the data sets were inspected for extremely high values 

that may be underestimated as a result of the ranking process. 

The Wilcoxon Rank-Sum Test 

The Wilcoxon Rank-Sum test is described in the following paragraphs. 

l Step 1. Combine the upgradient and downgradient data and rank the ordered values from 1 to 

N. Assume there are n downgradient samples and m upgradient samples so that N F m + n. 

l Step 2. Compute the Wilcoxon statistic W for the downgradient wells: 



w= ? Ei - -$n(n + 1) 
*- Z- I 

where Ei are the ranks of the downgradient samples. Large values of the statistic W give 

evidence of contamination in downgradient wells. 

l Step 3. Compute an approximate Z-score. To find the critical value of W, a normal 

approximation to its distribution is used. The expected value and standard deviation of W 

under the null hypothesis (i.e., no contamination exists) are given by the formulas 

1 
E(W) = ymn; SD(W) = 

J 
&mn(N +1) 

An approximate Z-score for the Wilcoxon Rank-Sum test may be calculated by the following 

equation: 

z= 
W - E(W) - + 

SD(W) 

The factor of l/2 in the numerator serves as a continuity correction since the discrete distribution 

of the statistic W is being approximated by the continuous normal distribution. If n, m > 10 and 

ties are present; an adjustment to the approximate Z-score must be made as follows: 

ZRS = 

W-E(W)-+ 

SD’(W) 

where: SD’ w = 

I 

mn 
12 

IfI tj(tf - 1) 

N+ 1 - 
j=l 

N(N -1) 

1 

11 

-7 

g = the number of tied groups and 4 is the number of tied data in the /” group. 



l Step 4. For a one-tailed 0.05 significance level test for Ho versus HA (i.e. the measurements 

from population 1 tend to exceed those from population 2), reject Ho and accept HA if: Z,S > 

Z,, = + 1.645. 

Two-Sample Test of Proportions 

When more than 50% of the data for a constituent are nondetects, it is difficult to conduct a valid 

statistical test of whether the average downgradient concentration is significantly higher than the 

average upgradient concentration. The Two-Sample Test of Proportions is suitable for this 

situation. 

The null and alternative hypotheses are: 

Ho : Pd I P, 

HA : Pd > P, 

Where Pd and P, are the true proportions of the downgradient and upgradient measurements, 

respectively, that exceed a specified concentration C. The value of the concentration C should 

be just slightly greater than the largest upgradient nondetect value. The following is a step-by- 

step procedure to conduct the Two-Sample Test of Proportions: 

l Step 1. Let Kd and Ku be the number of downgradient and upgradient measurements that 

exceed C. 

l Step 2. Compute Pd = Kd /n and Pu = Ku /m where there are n downgradient samples and 

m upgradient samples so that N = m + n. 

l Step 3. Compute P = (K,, + Ku) / N. 

l Step 4. Compute the Test Statistic: Z, = (Pd - PJ /[P(l-P)(l/n+l/m)]‘M 

l Step 5. At 95% confidence, reject Ho and accept HA if Z, > Zo,, = + 1.645. 



Table K-l 
COEFFICIENTS A, FOR W TEST OF NORMALITY FOR N3 to 50 



TABLE K-2 
PERCENTAGE POINTSQF7HE W,TKST FOR N=3 to 50 

I n I 0.01 I 0.05 I 

11 I 0.7921 0.850 
12 0.8051 0.859 

n 0.01 0.05 
31 0.902 0.929 
32 0.904 0.930 

36 I 0.9121 0.935 
37 0.9141 0.936 



Table K-3 
95th PERCENTILES OF F-DISTRIBUTION WITH v, and v2 DEGREES OF FREEDOM 

NOTE: v, : Degrees of Freedom for numerator (horizontal axis) 
v2: Degrees of freedom for denominator (vertical axis) 
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