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1 .O INTRODUCTION 

This Year 2 Annual Groundwater Monitoring Report for the Area A Landfill [Site 2IOperable Unit (OU) l] 

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 N62476-94-D-0888, Contract Task Order 

(CTO) 0816. All field activities were performed in accordance with the approved Groundwater Monitoring 

Plan (GMP) for the Area A Landfill (TtNUS, January 1999). 

1.1 PURPOSE 

A Remedial Action (RA) under the Comprehensive Environmental Response, Compensation, and Liability 

Act (CERCLA) was completed in 1997 at the Area A Landfill to address the overall risks from direct 

exposure to landfill material and to minimize the risk of migration of potential chemicals of concern 

(COCs) from the landfill to the surrounding areas via groundwater. The RA consisted of capping the site 

with a multi-layer, low-permeability cover system and installing a surface water and shallow groundwater 

interception and diversion system upgradient from the cover system. Groundwater and surface water 

monitoring is being conducted as part of post-closure activities associated with the Area A Landfill site to 

evaluate the effectiveness of the RA. 

The monitoring program was designed to determine the following: 

l The effectiveness of the Area A Landfill RA in preventing the migration of potential COCs at 

concentrations greater than the monitoring criteria to the underlying groundwater and the surface 

water in the nearby wetlands. 

l The effectiveness of the remedial action to eliminate health risks. 

l Whether the criteria used for evaluating the data have been met. 

l Whether the groundwater plume interferes with any existing use of the groundwater. 

l Whether the IRA can be selected as the final Remedial Action (RA) for the site. 

The ultimate goal of the monitoring program is to show compliance with the primary monitoring criteria 

[i.e, Connecticut Department of Environmental Protection (CTDEP) Surface Water Protection Criteria 

(SWPC)] for those potential COCs migrating from the site. If compliance is shown, the monitoring 

requirements for the site would be reduced and no additional remedial actions would be required at the 

site. Conversely, if the program shows that the RA is not effective in complying with the remedial action 

objectives, other remedial actions will need to be considered. 
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1.2 SCOPE AND OBJECTIVES 

The results of the first year of monitoring were summarized in the Year 1 Annual Groundwater Monitoring 

Report for the Area A Landfill (TtNUS, May 2001 b). The report recommended continuation of the 

monitoring program specified in the GMP for the second year of monitoring. The current monitoring 

program at the Area A Landfill includes: 

l Quarterly monitoring of groundwater in two upgradient, one reference, and 13 downgradient 

monitoring wells. 

l Quarterly monitoring of surface water at 10 staff gauges located adjacent to 10 of the downgradient 

monitoring wells within the Area A Wetland and one surface seep location along the western end of 

the site. 

l Analysis of the samples for the analytical list specified in the GMP. 

l Evaluation of the field and analytical results as outlined in the GMP. 

The objective of this Year 2 Annual Report is to present and evaluate the four quarterly sampling rounds 

of groundwater and surface water data collected from the Area A Landfill monitoring network. The 

quarterly sampling efforts were completed during December 2000 through September 2001. Another 

objective of the report is to collectively present and evaluate all of the data collected to date under the 

monitoring program. Long-term trends in the data can be established by evaluating all of the data versus 

only a portion of the data. This type of evaluation is important for making decisions on the success of the 

IRA and also the scope of the monitoring program. 

The results and supporting field and laboratory documentation for the first three rounds of monitoring 

performed during the second year (i.e., Rounds 5, 6, and 7) were previously presented in quarterly 

reports (TtNUS, March 2001; TtNUS, May 2001a; and TtNUS, November, 2001). The results from 

Rounds 5, 6, and 7 are summarized in this report; however, the supporting documentation, with the 

exception of the sample log sheets, are not reiterated. The results and supporting documentation for the 

fourth round (Round 8) of monitoring are presented in this report because they were not previously 

presented in a separate report. A collective summary of the monitoring program’s analytical results (i.e., 

data from Years 1 and 2) is also provided in this report. 
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1.3 REPORT ORGANIZATION 

This report consists of five sections. Section 1.0 provides a brief introduction and describes the scope, 

objectives, and purpose of the report. Section 2.0 provides a description of NSB-NLON, Area A Landfill, 

and previous investigations conducted at the site. Section 3.0 provides a summary of the field sampling 

activities. Section 4.0 presents and evaluates the results of the monitoring program. Finally, Section 5.0 

provides conclusions and recommendations for the monitoring program. Tables and figures are included 

at the end of each section of the report. Supporting documentation is provided in the appendices of the 

report. 
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The following sections describe the Area A Landfill site that is located at NSB-NLON. Section 2.1 

provides a brief site description. Section 2.2 provides characteristics and physical features of the Area A 

Landfill. Finally, Section 2.3 describes the previous field investigations that have been performed at the 

Area A Landfill. 

2.1 SITE DESCRIPTION 

Figure 2-1 shows the location of NSB-NLON. NSB-NLON encompasses approximately 576 acres and is 

located in southeastern Connecticut in the towns of Ledyard and Groton. NSB-NLON is situated on the 

east bank of the Thames River, approximately 6 miles north of Long Island Sound. NSB-NLON is 

bounded to the east by Connecticut Route 12, to the south by Crystal Lake Road, and to the west by the 

Thames River. Figure 2-2 illustrates NSB-NLON’s main features and identifies the Area A Landfill. Figure 

2-3 is a site map for the Area A Landfill. 

The Area A Landfill site is located in the northeastern and north-central part of NSB-NLON and 

encompasses approximately 13 acres. The Area A Landfill is relatively flat and is bordered by a steep, 

wooded hillside that rises to the south, a steep wooded ravine to the west, and the Area A Wetland to the 

north. Access to the west end of the landfill is via a gate off Wahoo Avenue and access to the east end of 

the landfill is via a paved road and gate adjacent to a parking lot and to the Area A recreational facilities. 

2.2 PHYSICAL CHARACTERISTICS 

This section presents a summary of the physical characteristics for the Area A Landfill based on 

information generated during the previous investigations. Topography and surface features, soils, 

geology, hydrogeology, and a site conceptual model are discussed in the subsections that follow. 

2.2.1 ToPonraphv and Surface Features 

The topography and surface features of the Area A Landfill, with the cover system and adjacent sites 

including the Area A Wetland and Area A Downstream (Site 3/OU3), are described as follows. The 

ground surface slopes gently across the Area A Landfill toward the Area A Wetland. A steep hillside 

(central bedrock high) borders the southern edge of the landfill. The CBU Drum Storage Area (Site 1) was 

located in the central portion of the landfill along the southern (upgradient) edge. Near the northwestern 

edge of the landfill, the ground surface drops along a steep ravine to the Over Bank Disposal Area 

(OBDA). The ground surface increases in elevation to the east from the tennis courts to Route 12 and 

Baldwin Hill. 
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The ground surface elevation across the landfill cover system varies from approximately 80 to 87 feet 

above mean sea level (msl) in the eastern portion of the landfill and from 80 to 100 feet msl in the western 

portion of the landfill, such that the landfill cover slopes gently to the northeast at a grade of approximately 

3 percent toward the Area A Wetland. Adjacent to the toe of the landfill, the Area A Wetland surface is at 

an elevation of approximately 72 feet above msl, and the newly constructed landfill sideslope angles at a 

1:4 (vertical: horizontal) grade from the surface of the wetland. Along this side slope, a layer of riprap at 

the higher elevations and a gabion basket system (wire-mesh containing stones) at the toe of the landfill 

provide slope stability and erosion protection. 

A concrete structure (for salt storage) is located near the Building 460 (Hobby Shop) entrance to the 

landfill. The MAA Building previously located at the western end of the landfill has been demolished and 

replaced by a metal building located on Thresher Avenue at the entrance to the Deployed Parking area. 

The Deployed Parking area is located at the eastern end of the landfill, where it can be accessed from 

Thresher Avenue. The Deployed Parking area is a secure area where Navy personnel who are out at-sea 

for an extended time can store their vehicles. A 7-foot high chain-link fence with a three-strand barbed 

wire around its perimeter secures the area. 

A crane test platform is located within the east-central portion of the landfill. This platform consists of a 

24-inch thick, 50 foot x 50 foot concrete slab, with No. 8 metal reinforcing bars used for structural 

reinforcement. This platform allows testing of cranes where the boom of the crane can be turned through 

a full 360 degree rotation. 

A sand bag storage area is located in the western portion of the landfill. Several thousand sand bags are 

stored on wooden pallets on the completed asphalt surface and kept on hand by NSB-NLON for use in 

protecting structures on the Lower Base during severe storm events. 

The Public Works Department at NSB-NLON stores equipment and materials on various sections of the 

completed landfill cover system. Typically, equipment such as trailer trucks, buses, and plows is parked 

on the plateau of the landfill. 

2.2.2 Soil Characteristics 

The Soil Conservation Service (SCS) soils map (SCS, 1983) classifies the soil across most of the Area A 

Landfill as Udorthents-Urban land. This soil type is defined as excessively drained to moderately drained 

soils that have been disturbed by cutting and filling. Along the southwestern slope of the landfill and in 

upgradient areas, the soil is classified as the Hollis-Charlton-Rock complex. Stones and boulders are 

intermingled with a dark, fine, sandy loam. Bedrock outcrops are prevalent in the area. 
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2.2.3 Geoloay 

The Groundwater/Leachate Modeling Study (B&R Environmental, October 1996) describes the shallow 

subsurface geology within and surrounding the Area A Landfill as consisting of four units. In order of their 

occurrence with depth, the units are landfill material, dredge spoil, alluvium, and competent bedrock. 

The Area A Landfill contains miscellaneous fill that consists of fine- to coarse-grained sand and gravel as 

well as refuse including ash, wood fragments, paper, brick fragments, and asphalt. The landfill thickness 

generally increases from 5 to 10 feet in the western portion of the landfill to 15 to 20 feet in the far eastern 

portion of the landfill. The landfill material is underlain by dredge spoil within most of the landfill boundary. 

Where no dredge spoil is present, landfill material directly overlies a thin alluvial layer or the bedrock 

surface (TtNUS, January 1999). 

The dredge spoil is a fine-grained material that is easily identified by its silty texture, sulfurous odor, and 

the presence of shells. Dredge spoil is present beneath most of the landfill to a thickness up to 25 feet. 

This dredge spoil layer continues into the wetland and is present at the wetland surface. Dredge spoil is 

not present in the far western portion of the landfill area or along the southern hillside. 

The alluvium includes native surface soils, unconsolidated fluvial and glacial deposits, colluvium, 

weathered bedrock, and re-worked clean sand and gravel soils (present to the east of the landfill). 

Upgradient of the landfill boundary along the hillside, alluvium is present at the ground surface but bedrock 

outcrops are prevalent. Typically, alluvium is present beneath the dredge spoil in the landfill and wetland 

areas. 

Bedrock in the Area A Landfill vicinity has been identified as the biotite-quartz-feldspar gneiss of the 

Mamacoke Formation. Bedrock is located at or near the ground surface along the southern hillside and 

beneath the alluvium throughout the landfill and wetland areas. The bedrock surface slopes to the 

northeast toward the Area A Wetland from the large central bedrock high in the center of the facility. 

Locally, there is a bedrock high in the western portion of the landfill, a small bedrock valley in the central 

portion of the landfill, and a bedrock island in the Area A Wetland. In the far northeastern portion of the 

landfill, there is a bedrock depression that is filled with a significant thickness of weathered bedrock and 

large boulder-like pieces of bedrock (colluvium). 

The landfill is situated along the flank of the hillside such that the depth to bedrock generally increases 

from west to east. Thicknesses of each of the three overlying units (alluvium, dredge spoil, and landfill 

material) also generally increase from west to east (TtNUS, January 1999). 
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2.2.4 Hvdroaeolosry 

As stated in Section 2.2.3, there were four subsurface units identified at the Area A Landfill: landfill 

material, dredge spoil, alluvium, and bedrock. Except for the GroundwaterILeachate Modeling Study, 

previous investigations grouped the landfill material, dredge spoil, and alluvium together as overburden 

and most of the overburden wells were screened across some combination of these three units. During 

the Groundwater/Leachate Modeling Study, unit-specific wells were installed. Based on slug test results, 

the estimated hydraulic conductivity of the landfill material and alluvium were comparable at 6.0 ft/day and 

1.7 ft/day, respectively. The estimated hydraulic conductivity of the dredge spoil and bedrock were 

comparable at 9.OE-03 ft./day and 1.4E-02 ft/day, respectively. Also, Shelby tube permeability test results 

indicated that the mean vertical hydraulic conductivity of the dredge spoil was 5.4E-04 ft/day. These 

results in conjunction with the analysis of groundwater potentials prove that the dredge spoil, which is 

often present between landfill material and alluvium, is a low-permeability confining unit. A summary of 

groundwater flow characteristics follows. 

Water Table 

Groundwater flow directions generally reflect surface topography. Groundwater flows from the southern 

hillside, across the Area A Landfill to the northeast toward the Area A Wetland and across most of the 

landfill, and to the northwest toward the Area A Downstream in the far western portion of the landfill. In 

the western and central portions of the landfill, the hydraulic gradient is steepest along the hillside, flatter 

across the landfill, and nearly flat across the wetland. In these areas, groundwater elevations range from 

approximately 80 to 90 feet msl along the upgradient landfill boundary to 71 feet msl along the wetland 

boundary. In the eastern portion of the landfill, the hydraulic gradient is relatively flat across the landfill. 

The groundwater elevations range between 71 to 72 feet msl. Staff gauge measurements indicate that 

although the bedrock island in the wetland impedes flow, surface water in the wetland moves slowly 

northwest toward the dike and the Area A Downstream (B&R Environmental, October 1996). 

The saturated thickness of the landfill material typically ranges from approximately 0 to 5 feet in the 

western and central portions of the landfill and from 5 to 10 feet in the eastern portion of the landfill. The 

hydraulic gradient was estimated from the water table contour lines at seven locations across the site 

(TtNUS, 1999). The lowest estimated hydraulic gradients ranged from 0.0007 ft/ft to 0.0018 ft/ft. These 

gradients occurred in the central portion of the landfill near the wetland boundary and across the entire 

eastern portion of the landfill. The highest estimated hydraulic gradients ranged from 0.03 ft/ft to 0.09 ft/ft. 

These gradients occurred in the central portion of the landfill near the hillside boundary and across the 

entire western portion of the landfill. Assuming these gradient ranges, a hydraulic conductivity of 6.0 ft./day 

for the landfill material, and a porosity of 0.30, the seepage velocity ranges from 0.014 to 0.036 fffday 

010203/P 2-4 CT0 0816 



across the areas with lower gradients and from 0.6 to 1.8 ft/day across the areas with higher gradients 

(B&R Environmental, October 1996). 

Dredge Spoil Groundwater 

As stated earlier, the dredge spoil has been characterized as a relatively low permeability, confining unit 

that, where present, separates landfill material from the underlying alluvium and bedrock. During the 

Groundwater/Leachate Modeling Study, six monitoring wells were installed within the dredge spoil to 

assess the groundwater characteristics of the dredge spoil at different locations across the landfill. There 

is a downward hydraulic gradient from the landfill material to the dredge spoil at all locations, except at the 

2LMW31 well cluster, which is located at the central portion of the landfill near the southern hillside 

boundary where the alluvium and dredge spoil are thin and strong upward gradients are present from the 

bedrock to the overyling units. The observed downward hydraulic gradients indicate that the dredge spoil 

is inhibiting upward recharge from the bedrock and alluvium to the landfill material. 

A groundwater contour map was not generated for the dredge spoil during the Groundwater/Leachate 

Modeling Study, because of the limited number of monitoring wells and some irregular data. For example, 

in the eastern portion of the landfill, the measured groundwater elevation at 2LMW33DS was lower than 

that measured at 2LMW32DS, which is closer to the wetland but screened at a lower elevation within the 

dredge spoil. Also, the measured groundwater elevation at 2LMW34DS within the dredge spoil 

depression near the crane test pad was 57.85 ft msl, which is considerably lower than the measured 

elevations in the landfill material and bedrock at the same location. These irregular groundwater 

elevations confirm that the dredge spoil cannot be considered to be a continuous water-bearing unit where 

hydraulic gradients and seepage velocities can be estimated. Rather, the dredge spoil is a low 

permeability confining unit where groundwater elevations are irregular and dependent on local conditions 

such as the dredge spoil thickness and overlying and underlying groundwater elevations, 

Alluvium Groundwater 

During the Groundwater/Leachate Modeling Study, one monitoring well was installed in the alluvium 

material (2LMW29A) in the western portion of the landfill where dredge spoil is thin. As stated earlier, the 

estimated hydraulic conductivity of the alluvium is comparable to the landfill material. There is an upward 

hydraulic gradient from the alluvium to the landfill material at this location, which confirms that where 

dredge spoil is not present, the upward hydraulic gradient from the bedrock persists to the landfill material. 

Previously installed monitoring wells that are screened within landfill material and alluvium include 

lMW2S, 2LMW8S, and 2LMW20S, which are all located near the hillside boundary of the landfill. There 

is an upward hydraulic gradient from the bedrock to the alluvium/landfill material at well clusters 2LMW8 

and 2LMW20 (there is no bedrock well at lMW2S). 
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A groundwater contour map was not generated for the alluvium due to the limited number of monitoring 

wells. However, based on the observed vertical hydraulic gradients and relatively permeable nature of the 

alluvium, it can be concluded that bedrock groundwater is recharging the alluvium. Where dredge spoil is 

present, alluvium groundwater flows preferentially through alluvium material toward the wetland and Area 

A Downstream. Additionally, where dredge spoil is not present, alluvium recharges the landfill material. 

Bedrock Groundwater 

Groundwater in the bedrock flows in similar directions as the water table. Similar to the shallow 

groundwater, the hydraulic gradients in the bedrock are steepest across the western and central portions 

of the landfill area and are flatter in the eastern portion of the landfill area where the bedrock depression is 

located and the overlying unconsolidated material is thickest. Between the 2LMW13D and 2LMW9D 

bedrock wells, there is a significant decrease in the groundwater elevation that is probably related to 

groundwater discharging to the OBDA groundwater seep indicated by the sampled point 3MSPOl. 

Discharge from this seep was estimated during the GroundwaterILeachate Modeling Study at 

109.5 gallons per minute (gpm). 

The hydraulic gradient was estimated from the groundwater contours prepared as part of the modeling 

study. In the western and central portions of the landfill the estimated hydraulic gradient is comparable at 

0.09 ft/ft and 0.11 ft/ft, respectively. In the eastern portion of the landfill the estimated hydraulic gradient is 

0.02 ft/ft. Based on the minimum and maximum estimated gradients, a hydraulic conductivity of 

1.4E-02 ft/day, and a porosity of 0.001, the estimated seepage velocity ranges from 0.3 to 1.5 ft/day. 

Vertical Gradients and Hydraulic Connections 

Although groundwater flow directions and gradients are similar in the water table and bedrock 

groundwater, an analysis of vertical flow gradients is necessary to determine possible hydraulic 

connections. Cross-sections presented in the modeling study (B&R Environmental, October 1996) and 

the GMP (TtNUS, January 1999) show the water table and the direction of the vertical hydraulic gradients 

between the units. In all of these cases, except at the 2LMW9 well cluster, there is an upward gradient 

from the bedrock to the overlying unit (the reduced groundwater potential in the bedrock at the 2LMW9D 

well is probably due to bedrock groundwater discharging to the OBDA seep and the lack of hydraulic 

connection between the bedrock and the landfill material due to dredge spoil). Along the hillside near the 

boundary of the landfill, dredge spoil is either very thin or not present and there is an upward gradient from 

the bedrock and alluvium to the landfill material. Within the landfill where dredge spoil is present, there is 

a downward gradient from the landfill material to the dredge spoil. 
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Based on the analysis of vertical flow gradients, it can be concluded that bedrock groundwater from the 

hillside is recharging the overlying units. Along the hillside boundary of the landfill and in the western 

portion of the landfill where the alluvium is thin and dredge spoil is not present, bedrock groundwater 

recharges landfill material. Where dredge spoil is present, the dredge spoil inhibits upward recharge from 

the bedrock to the landfill material, and the bedrock groundwater recharges the alluvium (and possibly the 

deeper dredge spoil) only. Although there is a downward gradient from the landfill material to the dredge 

spoil, the dredge spoil is relatively impermeable and shallow groundwater flows preferentially from the 

landfill material toward the wetland. 

2.2.5 Site Conceptual Model 

The conceptual model for the Area A Landfill groundwater begins with an understanding of the nature of 

the dredge spoil filling the valley. The dredge spoil material was originally sediment in the Thames River 

which is an estuarine system. Within the estuarine system, sediments and dissolved metals are co- 

deposited due to changes in the mix between freshwater and seawater. Typically, estuarine sediments 

are rich in organic carbon content. Following deposition and only moderate burial, estuarine sediments 

are typically anaerobic, due to microbial action on the rich deposits of organic carbon. Under anaerobic 

conditions, manganese and iron oxyhydroxide coatings on sediment grains will undergo reduction and 

dissolution. The primary result is mobilization of iron in the sediment porewater. Secondarily, trace 

metals sorbed to the oxyhydroxide coatings are both reduced and mobilized or simply released from the 

surface coating during dissolution. Redistribution of the major and minor metals within the sediment via 

concentration gradients in the porewaters may bring the metals to a more oxidizing, sediment-surface 

environment or areas of sulfate reduction and sedimentary pyrite formation. In either environment the 

major and minor metals will be precipitated, co-precipitated and/or re-adsorbed. The important point is 

that, in all likelihood, the dredge spoils deposited beneath and adjacent to the Area A Landfill contained 

discrete sedimentary iron sulfide minerals in addition to iron and manganese oxyhydroxide coatings. The 

dredging process created homogenized sediment with sulfide minerals and oxidized grains intimately 

mixed. The evolving groundwater geochemistry within the dredge spoils represents a process of re- 

equilibration among the homogenized spoils, entrained estuarine to marine porewater, and fresh 

groundwater and surface water. 

The conceptual model for groundwater in the vicinity of the Area A Landfill continues with the conceptual 

model of groundwater flow developed for the Area A Landfill groundwater modeling study completed by 

Brown & Root Environmental in 1996. In that study, several cross-sections were developed showing the 

groundwater flow lines from the recharge area upgradient of the Area A Landfill to the discharge area 

downgradient of the Area A Landfill in the Area A Wetland. Two of those cross-sections (i.e., B-B’ and 

C-C’), which were depicted on Figures 2-6 and 2-7 in the Groundwater Monitoring Plan for Area A Landfill 

(TtNUS, January 1999), were selected for more detailed examination of the major element geochemistry 
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of samples from the wells. Monitoring wells installed and screened within the dredge spoils downgradient 

of the landfill for the Groundwater Monitoring Program, but after completion of the modeling study, have 

been added to the geochemical data set. Monitoring wells are typically distinguished based on whether 

they are located upgradient or downgradient of a source of contamination. For the Area A Landfill, the 

wells need to be further discriminated on the basis of the screen interval material. In either selected 

transect, wells may be screened in one or more of four types of material: alluvium, bedrock, landfill, or 

dredge spoil. Based on the screen interval elevations and drilling logs, wells in transect B-B’ have been 

divided into four groups, those screened in bedrock, alluvium/bedrock, landfill/dredge spoil and dredge 

spoil. In transect C-C’, wells with geochemical data have been divided into three groups, those screened 

in bedrock, landfill, and dredge spoil. Figure 2-4 provides a conceptual model of groundwater flow. 

The major element data set, taken from the data collected for the Phase II RI and groundwater monitoring 

program, is somewhat limited with major cation analyses (i.e., sodium, potassium, calcium, magnesium) 

available for most wells during most sampling events. Complete data for major anions (i.e., chloride, 

sulfate and alkalinity) are available only for the downgradient wells screened in dredge spoil material that 

were installed specifically for the monitoring program. Field measurements of stabilization parameters are 

available but data from wells sampled in the early 1990s do not have a complete set (e.g., missing ORP). 

Based on the ranges of the major cation analyses (Table 2-l) and the information provided below, it is 

apparent that there are several distinct and surprisingly consistent water types present. The lowest 

concentrations of major cations are present in samples from the bedrock and alluvium/bedrock screened 

wells. Both of these screen intervals tend to represent groundwater that, even though physically located 

beneath the landfill and/or dredge spoils, is upgradient or side gradient of the landfill. Wells screened 

within landfill material have the next highest major cation concentrations with wells screened across the 

landfill/dredge spoil interface having slightly higher cation concentrations. The highest concentrations are 

present in wells screened within the dredge spoil material. 

Bedrock 

l Weathering type environment 

. Low pH (5.5-6.5) 

l Relatively aerobic (DO>2 mg/L) 

. Low specific conductance (cl mS/cm) 

. Low concentration of major cations 

. Low concentrations of major anions 

l Major anion is alkalinity (predicted) 

l Low TOC concentration (predicted) 
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l ORP positive (predicted) 

Alluvium/Bedrock 

l Very similar to bedrock 

Landfill 

Moderate pH (6.5-7) 

Slightly higher specific conductance (2-4 mS/cm) 

Higher major cation concentrations 

Higher major anion concentrations (predicted) 

Major anion is alkalinity (predicted) 

Borderline aerobic (1 <DO<3 mg/L) (predicted) 

Moderate TOC concentration (predicted) 

ORP slightly positive to slightly negative, may fluctuate (predicted) 

Dredge Spoil (near freshwater recharge) 

Originally estuarine sediments 

High pH (generally ~7) 

Relatively anaerobic (ORP < -300 mV) 

High specific conductance 

High major cation concentrations with sodium dominant 

High major anion concentrations with chloride dominant 

High TOC concentration (generally >20 mg/L) 

High sulfate concentration 

Dredge Spoil (far from freshwater recharge) 

Originally estuarine sediments 

Highest pH (generally ~7) (predicted) 

Strongly anaerobic (ORP c -400 mV) (predicted) 

High specific conductance (predicted) 

High major cation concentrations with sodium dominant (predicted) 

High major anion concentrations with chloride dominant (predicted) 

High TOC concentration (generally >20 mg/L) (predicted) 

Lower sulfate concentration (predicted) 
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l Measurable dissolved sulfide concentration (predicted) 

l Moderate dissolved iron concentration (predicted) 

l Measurable dissolved methane concentration (predicted) 

l Measurable dissolved hydrogen concentration (>3nM) (predicted) 

Surface water discharge (predominantly dredge spoil groundwater) 

l Iron oxyhydroxide precipitation (predicted) 

l Trace metal concentrations low (sorbed or co-precipitated on iron floe) (predicted) 

l Relatively high specific conductance (predicted) 

l Minor carbonate mineral precipitation (predicted) 

l Moderate pH (predicted) 

l Chloride and sulfate are major anions (predicted) 

It is clear that groundwater flow that intersects the landfill or dredge spoil material is dramatically altered. 

Additional geochemical parameters measured within these two populations of wells should indicate that 

the anion concentrations are significantly higher than those in either bedrock or alluvium. In addition, 

specific conductance and groundwater pH are significantly higher in the landfill and dredge spoil samples. 

The data available to evaluate landfill type groundwater are limited and relatively old (prior to 1995). 

Based on the limited data from wells screened in landfill material it is unlikely that the landfill has much 

impact on the groundwater composition observed in the dredge spoils. Geochemical data suggest that 

landfill groundwater is an intermediate between the alluvium/bedrock type and the dredge spoil 

groundwater. Major cation concentrations are still five to ten times higher in the dredge spoil monitoring 

wells. 

Based on the likely distribution of sulfide minerals within the dredge spoils and their exposure to relatively 

oxidizing groundwater, it is likely there will be release of ferrous iron and sulfate along with hydrogen ion. 

Oxidation of the sulfides may mobilize other metals, e.g., As, that were co-precipitated in the sedimentary 

environment. Oxidation-reduction conditions within the dredge spoils are more oxidizing than in the 

sedimentary environment due to exposure to more aerobic groundwater. Dissolved iron released from 

sulfide mineral weathering may reprecipitate in more oxidizing areas within the wetland as a “green rust” 

(a mix of ferric and ferrous iron) or oxyhydroxide with subsequent adsorption of trace metals (e.g., As). 

Other areas of the wetland, more isolated from groundwater recharge may revert to sulfate reduction and 

subsequent sulfide mineral precipitation. Arsenic has been non-detect in monitoring wells in the Area A 

Downstream, which is downgradient of the Area A Landfill and Area A Wetland, indicating that arsenic is 

not migrating from the dredge spoil material and confirming the geochemical conceptual model. 
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To verify this geochemical conceptual model, the Navy will conduct additional groundwater monitoring 

during Year 3 of the groundwater monitoring program that will focus on major element geochemistry in two 

series of wells along two transects that follow the path of groundwater flow through the Area A Landfill. 

The monitoring wells that were selected cover the major aquifer materials present at the Area A Landfill 

(i.e., bedrock, alluvium, landfill, and dredge spoil). The results of the study will be provided in the Area A 

Landfill Year 3 Annual Groundwater Monitoring Report. 

2.3 PREVIOUS SITE INVESTIGATIONS 

The following eight field investigations have been conducted at the Area A Landfill. 

l The field investigation performed for the Phase I RI (Atlantic, August 1992). 

l The supplemental field investigation performed for the Area A Landfill Focused Feasibility Study (FFS) 

(Atlantic, May 1995). 

l The field investigation performed for the Phase II RI (B&R Environmental, March 1997). 

l The Geotechnical Field Investigation and Area A East End Investigation (B&R Environmental, 

December 1996a) performed in support of the Area A Landfill Remedial Design (B&R Environmental, 

December 1996b). 

l The field investigation performed for the Groundwater/Leachate Modeling Study, which supported the 

Area A Landfill Remedial Design (B&R Environmental, October 1996). 

l The investigations performed for Year One of the GMP at the Area A Landfill (TtNUS, May 2001 b). 

l The field investigation performed for the Basewide Groundwater OU RI (TtNUS, August 2001). 

2.3.1 Phase I RI 

Atlantic conducted a field investigation at the Area A Landfill in 1992 as part of the base-wide Phase I RI. 

A total of 13 monitoring wells (2LMW7S, 2LMW7D. 2LMW8S, 2LMW8D, 2LMW9S, 2LMW9D, 2LMW13S, 

2LMW13D, 2LMW14D, 2LMW17S, 2LMW17D, 2LMWl8S, 2LMW18D) and 7 test borings were installed. 

A total of 12 soil and 12 groundwater samples were collected from these monitoring wells and test 

borings. Soil samples were analyzed for Target Compound List (TCL) organics, Target Analyte List (TAL) 

inorganics, Poly-Chlorinated Biphenyls (PCBs), pesticides, and Toxicity Characteristics Leaching 

010203/P 2-l 1 CT0 0816 



Procedure (TCLP) pesticides and metals. Groundwater samples were analyzed for the same parameters, 

except TCLP, plus radiological elements. 

2.3.2 Area A Landfill FFS 

Atlantic conducted a supplemental field investigation at the Area A Landfill in October and November 1993 

to support the Area A Landfill FFS. The main purpose of these field activities was to characterize the 

subsurface soil in the vicinity of the bituminous concrete pad located at the southwestern end of the 

landfill. 

Twenty-four soil borings were drilled to a depth of 16 feet or auger refusal. Based on field screening for 

Volatile Organic Compounds (VOCs), with an HNu organic vapor analyzer (OVA) and for PCBs with a field 

gas chromatograph, 13 subsurface soil sample were selected for analysis of TCL organic% PCBs, 

pesticides and TAL inorganics. Selected samples were also analyzed for organic content, cation 

exchange capacity (CEC), Total Organic Carbon (TOC), dioxin and geotechnical parameters, including 

grain-size distribution, moisture content, and specific gravity. Two samples were also analyzed by the 

TCLP for all toxicity constituents. 

2.3.3 Phase II RI 

B&R Environmental conducted a field investigation at the Area A Landfill in 1994 as part of the base-wide 

Phase II RI. A total of 10 monitoring wells (2LPWlS 2LOWlS, 2LOWlD, 2LOW2S, 2LOW3S, 2LOW4S, 

ZLMWlgS, 2LMW19D, 2LMW20S, and 2LMW20D) were installed. Eleven soil samples were collected 

from two soil borings (2LTB13, 2LTB23). Two rounds of groundwater level measurements and 

groundwater sampling were conducted, including one in March and one in August 1994. Groundwater 

samples were analyzed for TCL organics, TAL inorganic% PCBs, and radiological elements. 

2.3.4 Geotechnical Field lnvestiaation 

B&R Environmental conducted field activities at the Area A Landfill in February and March 1995 as part of 

the Geotechnical Field Investigation performed in support of the Remedial Design for a landfill cover 

system. The purpose of the Geotechnical Field Investigation was to confirm the areal extent of the fill 

material and to obtain additional geotechnical field data. 

Twenty test pits were excavated along the edges of the Area A Landfill to allow for visual observation of 

subsurface conditions. The purpose of excavating these test pits was primarily to determine the lateral 

extent of the fill material and, wherever practical (especially along the southern edge of the landfill), 

establish the depth and competence of bedrock. 
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Eight soil borings were drilled on the landfill plateau to establish the depth of bedrock and thickness of the 

fill and dredge spoil material. The soil borings were also used to collect six soil samples to be tested for 

geotechnical parameters (particle size, moisture content, classification, Atterberg limits, and triaxial 

compression) and three soil samples to be tested for analytical parameters (TCL organics, TAL 

inorganics, PCBs, and pesticides). Four borings were advanced through the overburden to auger refusal 

at the bedrock. Four borings were advanced through the overburden and approximately 5 feet into 

competent bedrock. 

2.3.5 Area A East End lnvestirration 

B&R Environmental conducted field activities at the Area A Landfill in September 1995 as part of the Area 

A East End Investigation performed in support of the Remedial Design for the landfill cover system. The 

purpose of the Area A East End Investigation was to verify that the fill used for the construction of the 

recreational facilities (Racquetball Building, tennis courts, ball field) located at the extreme east end of 

Area A is of a different nature from that placed in the rest of the Area A Landfill, i.e., does not contain 

contaminated waste material, and therefore, does not need to be capped. 

Six test trenches (LF-TP22 through LF-TP27) were excavated along the eastern boundary of the Area A 

Landfill cover system as designed to verify the eastern limit of contaminated fill material. The test 

trenches were field-screened for the presence of VOCs, and four soil samples were collected and 

analyzed TCL organics, TAL inorganics and cyanide, PCBs, pesticides, and Total Petroleum Hydrocarbon 

(TPH). 

Three soil borings (SBOS through SB08) were drilled in the vicinity of the Area A East End recreational 

facilities. These soil borings were advanced through the overburden to the bedrock to auger refusal. A 

total of six soil samples were collected from the fill and dredge spoil material and analyzed for TCL 

organics, TAL inorganics and cyanide pesticides, PCBs, and TPH. 

2.3.6 GroundwaterILeachate Modelina Study 

B&R Environmental conducted field activities at the Area A Landfill in November/December 1995 as part 

of the Groundwater/Leachate Modeling Study performed in support of the Remedial Design for the landfill 

cover system. The purpose of the Groundwater/Leachate Modeling Study was to evaluate the impact of 

the proposed landfill cover system on the saturated thickness of landfill material and on the flow and 

composition of the groundwater/leachate discharge from the landfill. 
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The Modeling Field Investigation activities included the performance of the following activities: 

Surface infiltration tests at 10 locations (2LTl thru 2LTlO) throughout the surface of the landfill 

Installation of 13 overburden monitoring wells, including 6 in the landfill material (2LMW28F through 

2LMW33F) and 7 in the underlying dredge spoil or alluvium (2LMW28DS, 2LMW29A, 2LMW30DS 

through 2LMW34DS). 

Installation of three bedrock wells, including two located upgradient from the Area A Landfill 

(2LMW35B and 2LMW36B) and one at the northeast end of the landfill (2LMW32B). 

Installation of 10 piezometers, including 7 (2LPZl DS thru 2LPZ7DS) along the boundary between the 

Area A Landfill and Area A Wetland and 3 (2LPZl F, 2LPZ2F, and 2LMW32PZ) at the northeast end 

of the landfill. 

Installation of eight staff gauges (SG07 thru SG14) along the boundary between the Area A Landfill 

and Area A Wetland. 

Slug testing of the newly installed wells and one of the piezometers (2LMW32PZ). 

Water level measurement for all newly installed monitoring wells, piezometers, and staff gauges as 

well as for all previously existing monitoring wells. 

Flow measurement and sampling of the groundwater seep (3MSPOl) from the western face of the 

Area A Landfill into the OBDA of the adjoining Area A Downstream (Site 3). This sample was 

analyzed for TCL organics and TAL inorganics. 

The Groundwater/Leachate Modeling Study provided a comprehensive analysis of the site geology and 

hydrogeology. The report provided surface contour maps of the four units (landfill material, dredge spoil, 

alluvium and bedrock), thickness maps for the landfill material and dredge spoil, surface contour maps for 

the water table and bedrock groundwater, geologic cross-sections, conceptual flow nets, and an analysis 

of vertical flow gradients. 

Additionally, the Groundwater/Leachate Modeling Study concluded that the Area A Landfill cover system 

would reduce the thickness of the saturated landfill material by approximately 0.1 foot along the Area A 

Wetland boundary, by approximately 0.5 foot at the eastern end of the landfill, by approximately 0.2 foot in 

the center of the landfill, and by over one foot at the western end of the landfill. The study concluded that 
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the cover system would reduce the flux of groundwater COGS from the Area A Landfill to the Area A 

Wetland by 16 to 55 percent and that none of these COCs would exceed either the Federal Ambient 

Water Quality Criteria (AWQC) or the CTDEP SWPC. 

2.3.7 Year 1 of the Monitorina Proaram 

Sixteen monitoring wells, seven surface water locations, and one surface seep location were sampled 

during Year 1 of the monitoring program. During the initial year of monitoring, samples were collected 

during the months of October 1999 (Rd. l), January 2000 (Rd. 2), April 2000 (Rd. 3) and July 2000 

(Rd. 4). Soil samples were also collected and analyzed during the installation of the downgradient 

monitoring wells that were installed prior to the initiation of the monitoring program. 

Deviations from monitoring program occurred at the following locations during the first year of sampling. 

Monitoring well 2WMW44DS was not sampled during Round 2 due to the static water being frozen within 

the monitoring well. The seep sample and all of the surface water samples were not collected during 

Round 2 because the surface water within the wetland was frozen. The seep sample was not collected 

during Round 3 because no water was flowing from the seep location. Monitoring well 3MW12S was not 

sampled during Round 4 because the well was destroyed during the remedial action for the Area A 

Downstream site. Surface water samples were not collected from staff gauges SG-15, SG-16, and SG-17 

during any of the rounds because the locations were always dry. Surface water samples were also not 

collected from staff gauges SG-22 and SG-24 during Round 4 because the locations were dry. 

All of the aqueous samples were analyzed for TCL organic% TAL inorganics, and miscellaneous water 

quality parameters. The soil samples were analyzed for TCL organics and TAL inorganics. 

The results obtained during the initial four rounds of groundwater monitoring for VOCs and semivolatile 

organic compounds indicated no exceedances of any primary monitoring criteria. Additionally, no VOCs 

or SVOCs exceeded the secondary monitoring criteria. Results of inorganic analyses indicated some 

positive results for arsenic that exceeded the primary monitoring criteria. Additionally, zinc exceeded its 

primary monitoring criteria in one sample. Some positive results for copper, chromium, lead, and zinc 

were in excess of the secondary screening criteria; however, none of the positive results exceeded the 

respective primary monitoring criteria. 

The statistical comparisons completed with the analytical data indicated that upgradient and downgradient 

concentrations of both organic and inorganic COCs were found to be similar except for total arsenic. The 

average arsenic concentrations for each round were plotted as a function of time and compared to the 

CTDEP SWPC. The plot showed a slight downward temporal trend. 
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A review of the inorganic results revealed that in several instances total metal concentrations were lower 

than dissolved metal concentrations. Typically, dissolved metal concentrations are lower since the filtering 

process removes particulate matter to which the metals bond. For the instances where dissolved metal 

concentrations exceed total metal concentrations, the concentration variance is primarily attrjbuted to 

instrumentation fluctuation near the instrument detection limit. Instrumentation signal fluctuation can 

result in the reporting of concentrations that marginally exceed the instrument detection limit. Another 

condition suspected of contributing to the variance between total and dissolved metal concentrations is 

random laboratory contamination. 

A cursory review of water chemistry parameters indicated a correlation between elevated turbidity and 

total dissolved solids (TDS). Similarly, elevated TDS is noted in some samples when dissolved metals are 

detected at increased levels relative to total metals results. Arsenic has been used widely in pesticides 

and as a wood preservative. Land-surface applications or disposal of arsenic-containing products may 

have resulted in arsenic contamination of shallow groundwater. Dissolved arsenic does not react strongly 

with aquifer solids and its transport in groundwater is not retarded. 

A comparison of groundwater analytical data to surface water data collected form the Area A wetland was 

completed for the report. Detections of arsenic above the SWPC were noted in several surface water 

samples (SG-22, SG-23, and SG-24) during Round 1. Arsenic was also noted in the adjacent monitoring 

wells during round 1 at higher concentrations, indicating that groundwater may be mixing with surface 

water in this area. A similar condition exists with lead at SG-18 and the adjoining well location. Lead was 

detected in the surface water sample and groundwater sample at a concentration slightly in excess of the 

secondary screening criteria. Several other metals (copper, chromium and zinc) were detected in some of 

the surface water samples in excess of secondary screening criteria, however only arsenic was detected 

above the primary criteria (SWPC). 

The following recommendations were made in the Year 1 report. 

l Through 4 rounds of groundwater monitoring, no exceedances of primary or secondary monitoring 

criteria have been noted for VOCs and SVOCs. Consideration should be given to reducing the 

sampling frequency for VOCs. 

l Because arsenic was detected at concentrations above the primary monitoring criteria and several 

inorganics were detected above the secondary monitoring criteria, monitoring should continue through 

year two to further evaluate these chemical concentrations. 
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l At the completion of Rounds 7 and 8 (Year 2) consideration should be given to reducing some of the 

parameters to be analyzed. 

l Maintain monitoring well integrity (well maintenance, well development) in case of extended 

monitoring. 

. Discuss the endpoint for groundwater monitoring if current trends continue. 

2.3.8 Basewide Groundwater OU RI 

The Area A Landfill site was one of 10 sites investigated during the Basewide Groundwater OU RI. The 

groundwater media for the Area A Landfill site was the focus of the RI. Groundwater samples were 

collected from existing monitoring wells to further characterize the Area A Landfill site. The monitoring 

wells included in the GMP for the Area A Landfill were the only wells sampled and, in fact, the results 

presented in the RI constituted the results for Round 4 of the GMP for the site. 

The results of the human health risk assessment (HHRA) performed with the groundwater data during the 

RI showed that Incremental Cancer Risks and Hazard Indices for construction workers exposed to 

groundwater at the Area A Landfill were within the EPA and CTDEP acceptable levels. The HHRA only 

considered exposures to construction workers. It was recommended in the report that the current 

groundwater monitoring program be continued to gather data to evaluate long-term trends in contaminant 

concentrations. 
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TABLE 2-1 

RANGE OF MAJOR CATION CONCENTRATIONS IN WELLS AT AREA A LANDFILL 
YEAR 2 ANNUAL GROUNDWATER MONITORING REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 

Bedrock Screen Interval (Data from wells 4MW4D and 

~ 

- I 1 

Calcium (mg/L) I 21.3-28.6 I 19.1-21 I 
1 Magnesium (mg/L) I 3.44-4.83 ) 4.34-5.23 1 

I Alluvium/Bedrock Screen Interval (Data from wells 4MW4S and 
2LMW7D) I 

I Sodium (mg/L) I 28.8-l 41 I I 
Potassium (mg/L) 2.78-6.36 ! I 

~~ 
LandfIll Screen Interval (Data from well PLMWl8S) 

I Calcium (mg/L) I I 54.6-174 1 

I Magnesium (mg/L) I I 31.2-108 1 

Landfill/Dredge Spoil Screen Interval (Data from well 2LMW7S) 

Sodium (mg/L) 365-5230 

Potassium (mg/L) 16.4-208 

I Calcium (mg/L) 1 
I Magnesium (mg/L) I 36.2-563 I I 

Dredge Spoil Screen Interval (Data from 2WMW40DS, 
2WMW42DS and 2WMW43DS) 

Sodium (mg/L) 4190-8930 2020-9230 

Potassium (mg/L) 181-429 105-390 

Calcium (mg/L) 163-251 14.3-280 

Maanesium (ma/L) 492-837 164-806 

- ..------ 





- v 

CONTRACT N”LB 
2863 

-8” 

AREA -A- LANDFILL LOCATION P. Rd! 
CcsTISCHEo”LE- 

NSB NLON APmovEoBY 

I CT0 816 

H 
DATE I I I SCALE GROTON, CONNECTICUT - - 

WAWYO No 
AS NOTED FIGURE 2 - 2 

REV 0 NILOMI3lXMNNU A UNDFLL sm w Al Ylym 



ISWL0N\50820370.APR\AREA A L‘wDFlLL - SITE MAP LAYOUT 2lwo* Al 

LIMITOF RIPRAP 
LOPE PROTECTION 

/a/ Limit of Landfill 

APPR VE OY 
SITE MAP 8. ko+ 

AREA A LANDFILL APPROVE0 BY OATE 

I I I NSB-NEW LONDON, GROTON, CONNECTICUT 
- 



BEDROCK -’ 

FRESH, AEROBIC 
PREClPlTATlON A/ 

--d- MONITORING WELL 

GROUNDWATER FLOW COMPONENT 
TOWARDS AREA A DOWNSTREAM 

TOP OF LANDFILL 

----- TOP OF DREDGE SPOIL 

- . l . l l - TOP OF ALLUVIUM 

TOP OF BEDROCK 

----- WATER TABLE 

I 
VERTICAL FLOW GRADIENT 

e GROUNDWATER FLOW ARROW 

DRAW BY DATE 

DM 12/l 7/02 
CHECKED BY DATE 

@I T&a Tech MJS, hc. CONTRACT NO. OWNER NO. 
2863 0816 

APPROMD , Y 

COST/SUED-AREA 
AREA A LANDFILL LT. &Cl-t &5,/C% 

APPROXD BY DAlE 

I I I 
GROUNDWAlER CONCEfVUAL MODEL 

SCALE 
NSB-NLDN, GROTON, Cl 

NOT TO SCALE 
DRAHNG NO. 

FIGURE 2-4 



3.0 FIELD ACTIVITIES 

This section provides a summary of the field activities performed during the second year of the monitoring 

program at the Area A Landfill. The physical data collected during the four rounds of monitoring are also 

summarized in this section. 

3.1 MONITORING ACTIVITIES 

During the second year of monitoring, field activities were performed during the months of December 

2000 (Round 5), March 2001 (Round 6), June 2001 (Round 7), and September 2001 (Round 8). 

Monitoring well locations are shown on Figure 3-1. Photographs of the site that were taken during Round 

8 are provided as Figures 3-2 through 3-7. Appendices A through F contain the pertinent field forms for 

the Round 8 sampling activities. Field forms for activities completed for Rounds 5, 6 and 7 were 

previously provided in the quarterly reports (TtNUS, March 2001; TtNUS, May 2001; TtNUS, November 

2001). The only exception is the sample log sheets and low-flow purge data sheets. Copies of these field 

forms for Rounds 5 through 8 are included in Appendix D. The appendices are as follows: 

l Appendix A - Field Activities Log Book 

l Appendix B - Groundwater Level Measurement 

l Appendix C - Monitoring Instrument Calibration Logs 

l Appendix D - Groundwater Sample Logsheets and Low-Flow Purge Data Sheets 

l Appendix E - Chain of Custody Records 

l Appendix F - Data Validation Letters and Laboratory Data Sheets 

Sixteen monitoring wells (4MWl S, 2LMW20S, 2WMW21 S, 3MW37S, 2WMW38DS through 2WMW47DS 

3MWl2S, and 3MW12D), ten surface water locations (SG-15 through SG-24), and one surface seep 

location (3MSPOl) were to be sampled as part of the groundwater monitoring program as specified in the 

GMP (TtNUS, January 1999). However, several deviations in the sampling program occurred during the 

second year of monitoring. Two monitoring wells sampled during the first year of monitoring (i.e., 

3MW12S and 3MW12D) were not sampled during the second year of monitoring because they were 

destroyed or buried during the remedial action at the Area A Downstream site. Surface water samples 

were not collected from staff gauges SG-15, SG-16, and SG-17 during Rounds 5 through 8 because 

there was no surface water at these locations. Surface water samples were not collected at these staff 

gauges during the first year of monitoring either because of the same reason. Additionally, during Round 

8, surface water was not collected from staff gauges SG-22, SG-23, and SG-24 because there was no 

surface water at these locations. Also during Round 8, enough sample volume could not be collected 

from monitoring well 2WMW38DS to analyze for the complete parameter list; therefore, analysis for 
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pesticides/PCBs and a majority of the miscellaneous parameters were not completed. Finally, due to a 

problem with sample shipment, the samples collected from monitoring well 4MWlS and staff gauges 

SG-22 and SG-24 were not shipped on time and the holding times for the organic parameters and the 

miscellaneous parameters were exceeded. Subsequently, these samples were only analyzed for TAL 

metals (total and dissolved). 

Prior to each round of groundwater and surface water sampling, one round of water level measurements 

was performed. However, survey data for the staff gauges are considered to be suspect due to some of 

the staff gauges being moved after installation. Therefore, the surface water elevations were not used in 

preparing potentiometric surface maps. 

Groundwater and surface water samples were analyzed for TCL organics, TAL inorganic& and 

miscellaneous water quality parameters [i.e., alkalinity, chemical oxygen demand (COD), chloride, 

hardness, sulfate, TDS, and TOC]. Monitoring focused on the following organic and inorganic potential 

COCs, as identified in the GMP (TtNUS, January 1999): 

. Ethylbenzene l Bis(2-ethylhexyljphthalate l Arsenic 

. 1 ,1,2,2-Tetrachloroethane l Phenanthrene l Beryllium 

l Xylenes l Aroclor 1016 l Cadmium 

l Benzo(a)anthracene l Aroclor 1254 l Chromium 

l Benzo(a)pyrene l Aroclor 1260 0 Copper 

l Benzo(b)fluoranthene l Dieldrin l Lead 

. Benzo(k)fluoranthene l Heptachlor l Zinc 

These contaminants were previously detected in soil either at concentrations that could result in 

exceedances of site-specific SWPC or at concentrations that exceed Connecticut’s Pollutant Mobility 

Criteria for GB groundwater. 

3.2 SAMPLE COLLECTION PROCEDURES 

Figures 3-8 through 3-11 show pictures of monitoring well sampling activities during Round 8. The 

monitoring wells were sampled during each of the four sampling rounds using low-flow purging and 

sampling techniques, in accordance with the TtNUS SOP SA-1 .l (Groundwater Sample Acquisition) and 

the USEPA Region I Low- Flow Purging and Sampling Procedure (GW-001) (TtNUS, January 1999). 

The monitoring wells were purged using a peristaltic pump with disposable Teflon@ tubing installed to the 

middle of the saturated screen interval. Pharmaceutical-grade silicone tubing was used in the rotaries of 

the peristaltic pump. 
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Prior to purging, during and before obtaining groundwater samples, water levels were measured to 

0.01 -foot accuracy using an electronic water-level indicator (M-Scope). Water levels were monitored and 

recorded every 5 to 10 minutes during the purging. Water quality parameters [pH, specific conductivity, 

temperature, dissolved oxygen, salinity, and Oxidation Reduction Potential (Eh)] were measured every 5 

to 10 minutes using a multi-parameter water quality probe [YSI 6820 (Rounds 5 and 6) YSI 6920 (Round 

7), or Horiba U-22 (Round 8)] equipped with a flow-through cell. These parameters were measured until 

all of the parameters had stabilized and the minimum purge volume was removed (stabilized purge 

volume plus the extraction tubing volume). Stabilization of the above parameters was defined as follows: 

l pH + 0.2 standard units 

l Turbidity + 10 percent for the value greater than 1 NTU 

l Specific conductance + 10 percent 

l Temperature of 3 percent 

l Eh + 10 millivolts 

l Dissolved oxygen + 10 percent 

Turbidity was also measured using a Lamotte 2020 Turbidimeter. Water quality parameters obtained at 

the time of sample collection for each of the sampling rounds are shown on sample logs sheets in 

Appendix D. Table D-l in Appendix D summarizes the water quality parameters collected during Rounds 

1 through 8. As noted on the table, several suspect measurements were recorded for several monitoring 

wells and rounds. It is possible that the suspect measurements are the result of various problems (i.e., 

faulty probes in the water quality meters, operator error, etc.). 

Calibration and standards checks were conducted on the water quality probes/flow-through cells in 

accordance with the manufacturers’ requirements. The cell was cleaned at each well prior to purging and 

during purging, as necessary (e.g., when fluctuating turbidity readings were observed and confirmed by 

collection of a turbidity sample before the cell for comparison). A “T” connector with a valve was inserted 

into the pump’s discharge tubing prior to the cell for collection of a turbidity sample. If the cell required 

cleaning during purging activities, pumping continued and the cell was disconnected for cleaning. When 

completed, the cell was reconnected and monitoring activities continued. The cell was cleaned by 

thoroughly rinsing with deionized water. 

Precautions were taken to prevent air entrapment and/or air leaks in the purging system so that potential 

problems with stabilizing dissolved oxygen were minimized. Precautions included: 1) taking care to fill the 

entire cell with water while minimizing air entrapment, prior to initiating purging and 2) maintaining a full 

cell of water by pinching the discharge line shut and elevating the discharge at the end of the tubing from 
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the pump, above the cell. After purging was complete, the flow-through cell was disconnected and 

samples were collected directly from the pump discharge. 

All sample containers were filled by allowing the pump discharge to flow gently down the inside of the 

container with minimal turbulence. Samples analyzed for volatile constituents were collected first and 

immediately sealed in a pre-preserved container so that no head space existed. For filtered inorganic 

samples, an in-line 0.45 micron filter was used. The filter was pre-rinsed with approximately 400 ml of 

deionized water and attached to the discharge end of the pump tubing. 

Surface water samples were collected in accordance with TtNUS SOP SA-1.2. Due to the shallow depth 

of the surface water, a shovel was used to create a depression at some of the surface water locations 

prior to sampling. If new depressions were created, samples were collected approximately 24 hours later. 

Samples were collected by direct filling the sample bottles from the created reservoir. 

INVESTIGATION DERIVED WASTE 

Purge water generated during the groundwater sampling activities at the Area A Landfill was tested for 

COCs during the first year of quarterly monitoring. The results of the testing indicated that the purge 

water was non-hazardous. Subsequently, during the second year of monitoring at the site, the purge 

water generated during groundwater sampling activities was containerized, transported to the OT-10 

wastewater processing facility at NSB-NLON, and disposed at the facility in accordance with the SUBASE 

NLON Pre-Treatment Permit from the CTDEP. 
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TABLE 3-l 

AREA A MONITORING WELL CONSTRUCTION DETAILS 
NSB-NLON, GROTON, CONNECTICUT 

Well I.D. Construction Top of Riser/ Top/Bottom Elevation of 
Material Ground Surface of Screen Top/Bottom of 

Elevation (ft BGS) Screen 
(ft msl) (ft msl) 

14MWlS 1 PVC 1 129.55/127.98 1 8.5-18.5 I 119.48 - 109.48 

1 3MW12S(‘) 1 PVC 1 43.54/41.06 1 2.5-12.5 1 38.73 - 28.73 

1 3MW12D(‘) I Steel I 42.25/41.23 I Open Hole I NA 

I 2LMW20S I PVC 1 86.83187.23 1 9.0-19.0 1 78.23 - 68.23 

I2WMW21S I PVC 1 76.31/74.62 1 5.0-15.0 I 69.62 - 59.62 

1 3MW37S 1 PVC 1 47.26/44.09 1 4.5-5.5 1 39.59 - 38.59 

I2WMW38DS I PVC 1 74.06i72.28 1 4.0-9.0 1 68.28 - 63.28 

2WMW39DS PVC 73.53/71.60 
I 

4.0-l 4.0 
I 

67.60 - 57.60 

2WMW40DS PVC 73.21/71.46 4.0-l 4.0 67.46 - 57.46 

2WMW41 DS PVC 73.39/71.04 4.5-l 4.5 66.54 - 56.54 

2WMW42DS PVC 73.65i71.24 6.0-l 6.0 65.24 - 55.24 

2WMW43DS PVC 74.36/71.39 4.0-l 4.0 67.39 - 57.39 

2WMW44DS PVC 73.72l70.95 4.0-l 4.0 66.95 - 56.95 

2WMW45DS PVC 74.24172.24 4.0-l 4.0 68.24 - 58.24 

2WMW46DS PVC 73.53f71.76 4.0-l 4.0 67.76 - 57.76 

2WMW47DS PVC 73.39/71.98 4.0-l 4.0 67.98 - 57.98 

Screened 
Formation 

Total Depth 
(ft BGS) 

Depth to 
Bedrock 
(ft BGS) 

Bedrock 1 18.5 I 2.5 

Alluvium 1 13.0 I NA 

Bedrock 1 26.0 I 15.0 

Fill/Alluvium 1 19.0 I NA 

Dredae Spoil I 15.0 I NA 

Alluvium I 5.5 I NA 

Dredae Spoil I 12.0 1 NA 

Surficial Sand/ 
Dredge Spoil 

Dredge Spoil 

Dredge Spoil 

Dredge Spoil 

Dredge Spoil 

Dredge Spoil 

Dredge Spoil 

Dredge Spoil 

Surficial Sand/ 
Dredae Sooil 

15.0 NA 

15.0 NA 

15.5 NA 

17.0 NA 

15.0 NA 

15.0 NA 

15.0 NA 

15.0 NA 

15.0 NA 

1 Monitoring wells 3MW 12s and 3MW 12D were destroyed during the Area A Downstream remedial action. 

Notes: 
Reference elevation is top of well casing (1982 Base Traverse System = NGVD 1988 + 2.39 feet). 
BGS means below ground surface. 
NA means information is not available or not applicable. 
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Figure 3-2 View of rip-rap slope looking north toward wetland from western end of landfill 
(September 2001). 

Figure 3-3 View of rip-rap slope and edge of wetland looking east from western end of site 
(September 2001). 



Figure 3-4 View of landfill surface and equipment storage looking south across landfill towards 
the former Bunker A-86 site (September 2001). 

Figure 3-5 View of gabion baskets along northern side of landfill adjacent to wetland looking 
west from eastern side of landfill (September 2001). 
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Figure 3-6 View looking south along Drainage Channel C towa 
(September 2001). 
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Figure 3-8 View of typical monitoring well location downgradient of landfill within wetland area 
(September 2001). 

Figure 3-9 View of low-flow sampling equipment next to locked monitoring well 
(September 2001). 



Figure 3-l 0 View of low-flow sampling equipment setup (September 2001). 

Figure 3-l 1 View of low-flow sampling equipment setup with collection bucket and recording sheets 
(September 2001). 



4.0 DATA EVALUATION 

4.1 METHODS OF ANALYSIS AND DECISION 

The data evaluation procedures outlined in the Area A Landfill GMP decision diagram (Figure 4-1) were 

followed to assess the data generated during the monitoring program. The general data evaluation steps 

include the following: 

l Summarize the analytical results from the analyses of the groundwater and surface water samples. 

l Compare detected concentrations of potential COCs to primary and secondary monitoring criteria and 

NSB-NLON background values and identify those compounds that exceed the criteria and 

background values. 

l Statistically compare concentrations of potential COCs detected in upgradient and downgradient 

monitoring wells to determine if there is a statistically significant difference between them. 

l Develop trend graphs for those compounds that are above their respective primary monitoring criteria 

and background values and show statistically significant differences between upgradient and 

downgradient monitoring wells. 

. Determine if the monitoring results indicate that the IRA is successful and make recommendations on 

the future of the GMP. 

Groundwater and surface water samples were collected and analyzed for the full suite of TCL organic and 

TAL inorganic parameters and miscellaneous water quality parameters. A complete summary of the 

analytical results for all rounds of monitoring is provided in Appendix G. The rationale for the grouping of 

the data in Appendix G is provided below. It should also be noted that soil samples were collected during 

Round 1 of Year 1 during the installation of the new monitoring wells in the monitoring network. The 

analytical results for the soil samples are also included in Appendix G. 

The potential COCs for the Area A Landfill were identified previously and are listed in Section 3. Only the 

potential COCs are considered in the data evaluation for this report. As described in the GMP (TtNUS, 

January 1999), the CTDEP Remediation Standard Regulations (RSRs) require that all groundwater 

plumes be remediated to attain either a.) SWPC and Volatilization Criteria, or b.) background 

concentrations for each substance in the plume (CTDEP, January 1996). The volatilization criteria do not 

apply at the Area A Landfill, because there are no buildings at this site and environmental land use 
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restrictions exist that will prevent any buildings from being erected on the surface of the landfill. 

Accordingly, positive detections of potential COCs in groundwater and surface water samples were 

compared to the SWPC. Additionally, positive groundwater and surface water detections were compared 

to secondary monitoring criteria, which are the lower of the Federal AWQCs or the Connectiout Water 

Quality Standards (WQSs) developed for chronic (long-term) exposure of aquatic receptors in freshwater. 

Finally, if a positive detection of an inorganic in a groundwater sample was above the primary or 

secondary criteria, the analytical result was also compared to the background groundwater concentration 

developed in the Basewide Groundwater OU RI (TtNUS, August 2001). The results of the data to criteria 

comparisons are summarized in Section 4.2. 

The next step in the data evaluation was to perform a statistical analysis to determine which potential 

COCs were present in downgradient monitoring wells at concentrations greater than upgradient 

monitoring well concentrations. The statistical analysis is described in detail in Section 4.4. Monitoring 

locations were grouped together for comparison purposes based on the available geologic and 

hydrogeologic information as well as water quality data. Table 4-l summarizes the groupings of the 

monitoring locations and the rationale for the groupings. The data presented in Appendix G is 

summarized in the same groups as shown on Table 4-l. Additionally, for the compounds detected in 

downgradient locations at concentrations that were statistically significant as compared to upgradient 

concentrations, a trend analysis was performed to determine if there is a consistently increasing or 

decreasing trend in the downgradient concentrations. 

4.2 NATURE AND EXTENT OF CONTAMINATION 

The Year 2 groundwater and surface water analytical results for potential COCs are summarized in 

Tables 4-2 and 4-3, respectively. The primary and secondary monitoring criteria are presented in these 

tables, whereas the basewide background concentrations for inorganics and miscellaneous parameters 

are presented in Table 4-4. A bolded number in Tables 4-2 and 4-3 denotes an exceedance of the 

primary or secondary monitoring criteria. Figures 4-l and 4-2 depict the compounds that were detected 

in excess of either monitoring criteria at the groundwater and surface water monitoring locations, 

respectively. A summary of the detections and exceedances is provided below. 

4.2.1 Groundwater 

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

second year of monitoring. 

Benzo(a)anthracene was detected once in the sample from monitoring well 3MW37S during Round 5, but 

. the detected concentration did not exceed the primary criterion of 0.3 ug/L. Benzo(a)pyrene was 
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detected in five samples, and three of these detections, ranging in concentration from 0.38 to 1.2 ug/L, 

exceeded the primary monitoring criterion of 0.3 us/L. The three exceedances were found in the 

downgradient wetland monitoring wells 2WMW38DS (Round 7) and 2WMW43DS (Rounds 7 and 8). 

Benzo(a)pyrene was not detected above the monitoring criterion during the first year of monitoring. 

Benzo(b)fluoranthene was detected in two samples, but neither detection exceeded the primary criterion 

of 0.3 ug/L. Benzo(k)fluoranthene was not detected in any of the samples collected during the second 

year of monitoring. Bis(2-ethylhexyl)phthalate (BEHP) was detected in 27 samples, but none of the 

detections exceeded the primary criterion of 59 us/L. Phenanthrene was detected in 11 samples, and 

nine of these detections, ranging in concentration from 0.094 to 22 ug/L, exceeded the primary criterion of 

0.077 ug/L. The nine exceedances were found in samples collected from the reference monitoring well 

2WMW21 S; the downgradient wetland monitoring wells 2WMW4ODS, 2WMW42DS, 2WMW43DS, 

2WMW45DS, and 2WMW46DS; and the downgradient Area A Downstream monitoring well 3MW37S. 

Seven of the nine exceedances were detected during Rounds 7 and 8. 

Benzo(a)pyrene and phenanthrene were not detected above their respective primary monitoring criteria 

during the first year of monitoring. It should be noted that a different laboratory was used to analyze the 

samples collected during Rounds 7 and 8. The new laboratory reported to much lower quantitation limits 

for polynuclear aromatic hydrocarbons (PAHs) than the previous laboratories. This may be the reason 

that benzo(a)pyrene and phenanthrene were detected during Rounds 7 and 8. These results may also 

reflect the impacts of the asphalt pavement that was placed over the landfill. Surface water runoff may be 

washing the PAHs from the asphalt and into the Area A Wetland. 

Total and dissolved concentrations of arsenic, chromium, copper, lead, and zinc and dissolved beryllium 

were detected in groundwater samples collected during the second year of monitoring. There were no 

positive detections of cadmium. Total and dissolved metal results were generally similar and did not 

show any discernable differences, except for zinc. Total zinc concentrations detected in several samples 

were approximately one order of magnitude higher than dissolved zinc concentrations. Turbidity levels 

provided in Appendix D for these samples are variable, and it is possible that the differences in zinc 

concentrations for some samples were caused by turbidity/suspended solids. A summary of the 

detections and exceedances for total metals results are as follows. 

Arsenic was detected in 36 samples, and 30 of these detections, ranging in concentration from 4.4 to 

29.5 ug/L, exceeded the primary criterion of 4 yg/L. The background concentration for total arsenic in 

groundwater was estimated to be 1.92 yg/L during the Basewide Groundwater OU RI. This background 

value is below the primary monitoring criterion. Arsenic was detected at concentrations in excess of the 

criteria in at least three of the four rounds of sampling in the following monitoring wells: 2WMW40DS, 

2WMW42DS 2WMW43DS 2WMW45DS, 2WMW46DS, and 2WMW47DS. Similar arsenic 
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concentrations were also found in these wells during the first year of monitoring. All of these wells were 

installed in the Area A Wetland and are screened in dredge spoils. Total arsenic concentrations detected 

in the reference monitoring well 2WMW21S, which was also screened in dredge spoils and has similar 

water quality characteristics as the aforementioned downgradient monitoring wells, ranged from 

3.3 J ug/L to 6.9 J ug/L. This well was also sampled twice during the Phase II RI and concentrations of 

total and dissolved arsenic were 109 ug/L and 138 ug/L, respectively, during the first sampling event and 

56.1 ug/L and 49.5 ug/L, respectively, during the second sampling event. These results indicate that 

some of the elevated arsenic concentrations may be due to the dredge spoils instead of the landfill 

materials, and the reducing conditions present within the wetland. Further evaluation of the arsenic 

detections is provided at the end of Section 4. 

Beryllium and cadmium were not detected in any samples in the total phase. 

Chromium was detected in 19 samples, and two of the detections, ranging in concentration from 23.2 to 

24.7 ug/L, exceeded the secondary criterion of 11 ug/L. None of the detected concentrations exceeded 

the primary monitoring criterion or the background concentration (49.9 us/L). Total chromium 

concentrations in these two samples [2WMW42DS (Round 8) and 2WMW46DS (Round 7)J were much 

higher than the dissolved concentrations detected in the samples, indicating that the chromium detections 

are related to suspended solids. 

Copper was detected in 12 samples, and three of these detections, ranging in concentration from 6.7 to 

10.7 ug/L, exceeded the secondary criterion of 4.8 ug/L. None of the detected concentrations exceeded 

the primary criteria or the background concentration (107 us/L). 

Lead was detected in seven samples, and all seven of these detections, ranging in concentration from 3.4 

to 12.4 ug/L, exceeded the secondary criterion of 1.2 ug/L. None of the concentrations exceeded the 

primary monitoring criteria, but two detected concentrations [2WMW42DS (Round 8) and 4MWlS (Round 

8)] did exceed the background concentration (6.63 us/L). Monitoring well 4MWlS is an upgradient 

monitoring well and should not show any impacts from the Area A Landfill. 

Zinc was detected in 26 samples, and four of these detections, ranging in concentration from 69.5 to 

369 ug/L, exceeded the secondary criterion of 58.2 ug/L. Only two of the concentrations [2MW40DS 

(Round 5) and 2MW42DS (Round 8)] exceeded the primary criterion (123 ug/L) and background 

concentration (131 us/L). Total concentrations in these two samples were an order of magnitude higher 

than dissolved concentrations, indicating that suspended solids may be the cause of the elevated 

concentrations. 
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4.2.2 Surface Water 

VOCs and pesticides/PCBs were not detected in the seep samples collected during the second year of 

monitoring. Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and benzo(k)fluoranthene were 

detected during Round 6 at concentrations that exceeded the primary criteria of 0.3 pg/L. They were not 

detected previously during the first year of sampling or subsequently during Rounds 7 or 8. BEHP was 

detected in two samples, but neither of these detections exceeded the primary criterion of 59 pg/L. 

Phenanthrene was detected in two samples, and one of these detections (1.1 pg/L during Round 6) 

exceeded the primary criterion of 0.077 pg/L. 

For surface water, there was one detection of total xylene (0.21 pg/L) at SG-19 during Round 5. 

Otherwise, no positive results were reported for any of the samples analyzed for VOCs or 

pesticides/PCBs during Year 2. Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and 

benzo(k)fluoranthene were detected in five, seven, three, and four samples, respectively, but none of the 

detections exceeded the primary criteria of 0.3 pg/L. BEHP was detected in seven samples, but none of 

these detections exceeded the primary criterion of 59 pg/L. Phenanthrene was detected in 11 samples, 

and four of the detections, ranging in concentration from 0.14 J to 0.39 pg/L, exceeded the primary 

criterion of 0.077 pg/L. Phenanthrene concentrations in excess of the primary criterion were only 

detected once at each of the following locations during the four rounds of monitoring conducted during 

Year 2: SG-18 (Round 6) SG-19 (Round 5) SG-20 (Round 6), and SG-24 (Round 5). 

Similar to the groundwater results, total and dissolved concentrations of arsenic, beryllium, chromium, 

copper, lead, and zinc were detected in the samples collected during the second year of monitoring. 

There were no positive detections of cadmium. As in the groundwater results, total and dissolved metal 

results for surface water were generally similar, with the only exception being the zinc concentrations. 

Several total zinc concentrations were higher than the corresponding dissolved concentrations. A 

summary of the detections and exceedances for total metals results are as follows. 

Arsenic was detected in 10 samples, and seven of these detections, ranging in concentration from 5.3 to 

9.1 pg/L exceeded the primary criterion of 4 pg/L. The seven concentrations were detected in samples 

collected from staff gauges located adjacent to monitoring wells with high arsenic groundwater 

concentrations. The concentrations of arsenic in surface water samples were typically lower than the 

concentrations of arsenic detected in groundwater. 

Beryllium was detected in one sample, but this detection did not exceed the primary criterion of 4 ug/L. 

Cadmium was not detected in any samples in the total phase. Chromium was detected in one sample, 

and this detection did not exceed the secondary criterion of 11 pg/L. 
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Copper was detected in 11 samples, and five of these detections, ranging in concentration from 5 to 

18.4 pg/L, exceeded the secondary criterion of 4.8 pg/L. None of the concentrations exceeded the 

primary criterion (48 pg/L). Lead was detected in five samples, and all five of these detections, ranging in 

concentration from 3.2 to 9.5 pg/L, exceeded the secondary criterion of 1.2 pg/L. None of the 

concentrations exceeded the primary criterion (13 pg/L). 

Zinc was detected in 24 samples, and 18 of these detections, ranging in concentration from 64.5 to 

334 pg/L exceeded the secondary criterion of 58.2 pg/L. Five of the detected concentrations exceeded 

the primary criterion of 123 c(g/L. The elevated zinc concentrations were detected at SG-18 (Round 8), 

SG-21 (Round 6), SG-22 (Round 5), and SG-23 (Rounds 5 and 6). Zinc concentrations detected during 

the second year of monitoring were generally higher than concentrations detected during the first year of 

monitoring. 

Overall, the surface water results were similar to the groundwater results in that the same compounds 

were detected and the ranges of concentrations of potential COCs that exceeded criteria were generally 

similar. 

4.3 HYDROGEOLOGIC EVALUATION 

Table 4-5 shows the groundwater elevations that were measured during Rounds 5 through 8, and Figures 

4-4 through 4-7 show the potentiometric surface maps generated for each round, respectively. In 

general, groundwater flow directions mimic topography such that groundwater flows from the upgradient 

hillside, across the Area A Landfill, and toward the Area A Wetland and Area A Downstream. Figures 4-4 

through 4-7 demonstrate that groundwater flow patterns are similar throughout the year (as well as being 

consistent with Year l), although groundwater elevations are highest in March and June (Rounds 6 and 

7) and lowest in September (Round 8). 

Based on the current understanding of the site hydrogeology, which is summarized in Section 3 and fully 

documented in the Groundwater Modeling Report for the Area A Landfill (B&R Environmental, October 

1996), monitoring wells 4MWlS (screened in bedrock) and 2LMW20S (screened in fill/alluvium) are 

upgradient of the landfill. Monitoring well 3MW37S (screened in alluvium) is downgradient of the landfill 

in the Area A Downstream. Monitoring wells 2WMW38DS through 2WMW47DS (screened in dredge 

spoil) are downgradient of the landfill in the Area A Wetland. Monitoring well 2LMW21S (screened in 

dredge spoil) is not upgradient of the landfill, but rather is on the upgradientieastern edge of the Area A 

Wetland. Groundwater in 2LMW21S should be representative of the quality of the water flowing into the 

Area A Wetland from the upland areas to the east of the site. 
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As discussed earlier, monitoring wells 4MWlS and 2LMW20S are utilized as upgradient wells in the 

statistical analysis, while monitoring well 2LMW21S is utilized as a reference well. The water quality 

information collected from the monitoring wells (Table D-l in Appendix D and Table 4-2) supports the use 

of these wells in this manner. By comparing the data from the downgradient wells to the data from the 

upgradient wells and the reference well, it will be possible to separate the effects of the landfill and the 

dredge spoil on groundwater that reaches the Area A Wetland. 

4.4 STATISTICAL ANALYSIS 

A statistical analysis was performed on the results from the groundwater monitoring effort to determine if 

contaminants associated with waste disposed at the Area A Landfill are having an impact on groundwater 

downgradient of the site. This groundwater monitoring program employed two upgradient wells 

(2LMW20S and 4MWlS) and eleven downgradient wells (2WMW38DS 2WMW39DS, 2WMW40DS, 

2WMW41 DS, 2WMW42DS, 2WMW43DS, 2WMW44DS, 2WMW45DS, 2WMW46DS, 2WMW47DS, and 

3MW37S) sampled over four quarterly rounds. Well 2WMW21S was reclassified as a reference well 

instead of an upgradient well. This well it is not located upgradient of the site, but it is in an area not 

impacted by the site and also it is installed in dredge spoils similar to most of the downgradient wells. 

Well 3MW37S is downgradient of the site, but it is not completed in dredge spoils like the rest of the 

downgradient wells. 

The specific tests performed on data collected at the Area A Landfill are identified and described in the 

next section. 

The statistical methods proposed to evaluate the groundwater data are employed in order to: 

. Develop summary statistics that describe environmental contaminant concentrations at the Area A 

Landfill. 

l Allow comparisons of concentrations upgradient to the Area A Landfill to those detected in 

downgradient environmental samples (i.e., samples collected in downgradient areas potentially 

impacted by contaminant migration). 

4.4.1 Comparison of Downaradient Wells to Upqradient Wells 

Downgradient data was compared to upgradient data using various statistical methods. No correction for 

seasonal variability was required since all wells at the facility should be affected similarly. The statistical 

methods described in the following paragraphs were used to determine if parameter concentrations 

010203/P 4-7 CT0 0816 



detected in downgradient wells are significantly different from those detected in samples from the 

upgradient wells. 

If all the observations were non-detectable results, no statistical analysis was performed and 

downgradient and upgradient concentrations were declared statistically similar. In those cases where 

there were detections in the downgradient wells but all upgradient results were non-detects, no statistical 

analysis was performed but downgradient concentrations were declared statistically higher than 

upgradient concentrations. 

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. If either of these crucial 

assumptions to the parametric ANOVA are violated, a non-parametric test can be conducted using the 

ranks of the observations rather than the original observations themselves. 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 technique for comparing the 

downgradient results to the upgradient results. 

According to USEPA guidance (USEPA, 1992), parametric ANOVA tests 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, USNRC 2000). Therefore, a 

Two-Sample Test of Proportions was performed on all data where nondetects exceed 50% of the data 

set. 

4.4.1 .I 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 non-detects found at the Area A Landfill were replaced with 

010203/P 4-8 CT0 0816 



the SQL, divided by two, prior to the statistical analysis. In addition, results from each field duplicate pair 

were averaged and counted as one sample for use in the statistical analysis. 

4.4.2 Parametric and Nonparametric 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 data 

residuals are the values resulting from subtracting each measured value from the arithmetic mean. The 

assumptions that the residuals are drawn from an underlying normal (or lognormal) distribution must be 

examined prior to employing a parametric ANOVA. 

4.4.2.1 The Shapiro-Wilk “W-test” of Normality (n 150) 

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 are exhibited by a given data set. As recommended by the EPA, the Shapiro- 

Wilk “W-test” (for sample sets ~50) and the Shapiro-Francis “W-test” (for sample sets >50) will be used to 

determine whether the data are normally or lognormally distributed (EPA, 1992). If the test is 

inconclusive, lognormality is assumed. 

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 (WC& is computed for a data set and compared to a test statistic (Wrest). If kVCaIC <Wrest, 

then the null hypothesis is rejected, HA is accepted, the data are assumed to not be normally distributed. 

If wca/c 2 Wtest, then the null hypothesis is not rejected. 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 
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lognormal W,r, are greater than or equal to the W rest then the underlying distribution is considered to be 

that one producing the highest W talc value. If neither W’ statistic is greater than or equal to the test 

statistic the underlying distribution is 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 W-test on the residuals. 

0 Step 1. 

l Step 2. 

l Step 3. 

l Step 4. 

0 Step 5. 

010203/P 

Group all of the data from each of the individual (k) wells. 

Calculate the mean for each of the k wells z by the equation: 

n 
c Xi 

- 
i=l 

xi = - 

n 

where n is the total number of samples in each well. 

Calculate the residuals (I?,$ for each fh well and /” sampling round by: 

R, = xij - x, 

Order the n residuals from smallest to largest: 

Compute the standard deviation by: 

where z = 2 R, 
I=1 
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l Step 6. Determine the coefficients al, a2,a3,.., ak for the sample size n using Table H-l in 

Appendix H, where: 

k = 5 ifn is even ; and 

k 
n-l 

= - ifnisodd 
2 

l Step 7. Determine b by the formula: 

b = 2 ai (RI,-;+,] - R,) = k bi i=l i=l 

l Step 8. Calculate W,,, using b from above, where: 

l Step 9. Determine W,,, at the 5% significance level from Table H-2. 

0 Step 10. Reject Ho at the 5% significance level if W,,, is less than Wrest 

To test the null hypothesis for a data set drawn from an underlying lognormal distribution, transform the 

data to ytj, y2jpy3p..., yk,,, where yb = In R,j. Repeat steps 1 through 10 as described in the preceding 

paragraphs. 

4.4.2.2 Parametric ANOVA 

Assume that a site has k wells and that ni data points (analyte concentrations) are available for the ?’ 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 as follows: 
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Xi = 2 X4 , C of all ni observations at well i 
j=l 

-X 
X = N, grand mean of all observations 

E = xi, average of all ni observations at well i 
ni 

t n, 
x= cc XV, grand total of all ni observations 

i=l J=i 

k 

N= c ni , total number of observations 
I=1 

0 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: 

r=l i=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. 

0 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: 
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SS Error = ~%!?Totol - ss Wrlls 

The sum of squares due to error has associated with it (N-k) 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) 

Sums of 
Squares 

SSWell 

ss ErrOr 

Degrees of 
Freedom 

k-l 

N-k 

Mean Squares F 

MSw,tl=SSwed(k-1 ) F=MSW~II/MSE~X 

MS mor=SSd(N-k) 

Total SSTotal N-l 

l Step 6. To test the hypothesis of equal means for all k wells, compute F = A&w,IJMSEnOr (last 

column in above table). Compare this statistic to the tabulated F statistic with (k-7) and 

(N-k) degrees of freedom (Table H-3) at the 5% significance level. If the calculated F 

value exceeds the tabulated value, reject the hypothesis of equal well means. Otherwise, 

conclude that there is no significant difference between the concentrations of the k wells 

and thus no evidence of contamination. 

4.4.2.3 Nonparametric 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 well. 

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. 
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Non-parametric tests are conducted using the ranks of the analytical results rather than the analytical 

results themselves. Therefore, the data sets are inspected for extremely high values that may be 

underestimated as a result of the ranking process. 

4.4.2.4 The Wilcoxon Rank-Sum Test 

The Wilcoxon Rank-Sum test is described in the following paragraphs. 

0 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 = m + n. 

0 Step 2. Compute the Wilcoxon statistic W for the downgradient wells: 

where Ei are the ranks of the downgradient samples. Large values of the statistic W give 

evidence of contamination in downgradient wells. 

0 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 

E(W) = +n: SD(W) = 

An approximate Z-score for the Wilcoxon Rank-Sum test may be calculated by the 

following equations: 

z= 
W - E(W) - f 

W 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 
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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: 

9 = 

SD’ WI) = 

I 

mn 

12 

IfI tj(t$ - 1) 

iv + 1 - j=LcNrnl) 

1 

Ii 

2 

the number of tied groups and 4 is the number of tied data in the /” group. 

0 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,, > Z,, = + 1.645. 

4.4.2.5 Two-Sample Test of Proportions 

When more than 50% of the data for a constituent are non-detects, 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 are P, the true proportion of the downgradient and upgradient distributions of potential 

measurement that exceed a specified concentration C. The value of the concentration C should be just 

slightly greater than the largest upgradient non-detect value. 

0 Step 1. Let Kd and K,, be the number of downgradient and upgradient measurements that 

exceed C. 
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0 Step 2. Compute Pd = Kd/n and P, = Ku/m where there are n downgradient samples and m 

upgradient samples so that N = m + n.. 

0 Step 3. Compute P = (Kd + Ku) IN. 

0 Step 4. Compute the Test Statistic: Z, = (Pd - P,) /[P(7-P)(7/n+7/m)]‘n 

0 Step 5. At 95% confidence, reject Ho and accept HA if Z, > ZO., = + 1.645. 

4.4.3 Statistical Findincls 

The following tables summarize the results of the statistical analysis that was completed with the Area A 

Landfill groundwater monitoring data. 

l Table 4-6: Detection statistics for downgradient groundwater results for Rounds 5 through 8. 

Includes results from wells 2WMW38DS 2WMW39DS 2WMW40DS 2WMW41 DS, 2WMW42DS 

2WMW43DS, 2WMW44DS, 2WMW45DS 2WMW46DS, 2WMW47DS, and 3MW37S. Includes 

Shapiro-Wilk Test of Normality results. 

l Table 4-7: Detection statistics for upgradient groundwater results for Rounds 5 through 8. Includes 

results from wells 2LMW20S and 4MWl S. Includes Shapiro-Wilk Test of Normality results. 

l Table 4-8: Detection statistics for reference groundwater results for Rounds 5 through 8. Includes 

results from well 2WMW21 S. 

l Table 4-9: Summary of statistical test results for comparison of downgradient results with upgradient 

results. 

l Table 4-l 0: Summary of Levene’s Test of Homogeneity of Variance results. 

l Table 4-l 1: Summary of Wilcoxon-Rank Sum Non-Parametric ANOVA comparison of downgradient 

results with upgradient results. 

l Table 4-12: Summary of Test of Proportions comparison of downgradient results with upgradient 

results. 
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l Table 4-13: Comparisons of average and maximum concentrations by round for downgradient and 

upgradient results to site-specific background and monitoring criteria. 

Potential COCs that were not detected in downgradient or upgradient wells during Rounds 5 through 8 

include: 1 ,1,2,2-tetrachloroethane, ethlybenzene, xylene, benzo(k)fluoranthene, Aroclor-1016, 

Aroclor-1254, Aroclor-1260, dieldrin, heptachlor, and cadmium. Since these compounds were not 

detected, no statistical comparisons were run for them. With the exception of ethylbenzene, which was 

detected only once during Year 1, none of these potential COCs have been detected during the two years 

of groundwater monitoring. It does not appear that these compounds are a concern at the Area A Landfill 

site. 

Potential COCs that were detected in downgradient wells but not in upgradient wells in Rounds 5 through 

8 include: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, phenanthrene, and beryllium 

(dissolved). No statistical comparisons were run on these potential COCs. Downgradient concentrations 

are considered to be statistically higher than upgradient concentrations for these potential COCs by 

default. 

Temporal plots of these compounds are provided in Appendix H. There are two plots for each compound. 

The first plot shows concentrations versus time for upgradient and downgradient wells completed in 

bedrock and alluvium. The second plot shows the same information for downgradient and reference 

wells completed in dredge spoils. One half the detection limit was used for plotting purposes if a 

compound was not detected above detection limit. Most of the plots do not show any significant 

increasing trends in the concentrations of potential COCs in downgradient monitoring locations. As 

shown in Table 4-13, benzo(a)pyrene and phenanthrene were the only potential COCs of this group that 

were detected above their respective primary monitoring criteria. The plot of benzo(a)pyrene 

concentrations in downgradient wells shows an increasing trend over the last two rounds of sampling. 

The concentration of benzo(a)pyrene shown for Round 4 is not an actual detection, but one-half the 

detection limit. The plot of phenanthrene concentrations in downgradient wells shows a spike during 

Round 7, but concentrations dropped significantly during Round 8. 

Potential COCs that were detected in the upgradient wells as well as downgradient wells during Rounds 5 

through 8 include BEHP, arsenic, chromium, copper, lead, and zinc. The data sets for these potential 

COCs were examined for total percent non-detects. It was found that data sets for all of them except total 

arsenic had greater than 50% non-detects, so a test of proportions was used to compare downgradient 

and upgradient concentrations for these potential COCs. Two-Sample Tests of Proportions were 

performed for these potential COCs. Results of the Two-Sample Tests of Proportions are presented in 

Table 4-12. Dissolved arsenic, total and dissolved chromium, total and dissolved copper, and dissolved 
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lead failed the test which indicates downgradient concentrations are higher than upgradient 

concentrations. Temporal plots for all of these metals are provided in Appendix H. Based on a review of 

the plots, it is evident that metals concentrations in downgradient wells completed in dredge spoils have 

been consistently higher than concentrations detected in upgradient monitoring wells. No consistent 

increasing trends are evident in the plots. Some of the plots of metals (chromium, copper, and lead) 

show increasing trends over the past several sampling events in the upgradient monitoring well 4MWlS. 

From Table 4-13 it can be seen that only dissolved arsenic was detected at concentrations that exceeded 

background and the primary monitoring criteria. Further discussion on arsenic is provided in Section 4.5. 

Because total arsenic met the assumption of less than or equal to 50% non-detects, an ANOVA was 

performed for this inorganic. Shapiro-Wilk W tests results (performed as part of detection statistics and 

presented in Tables 4-6 and 4-7 for downgradient and upgradient results, respectively) were examined for 

total arsenic, and both downgradient and upgradient distributions were determined to be lognormal. 

Since upgradient and downgradient results demonstrated the same underlying distribution Levene’s Test 

of Homogeneity of Variance was performed. Results of this test (as shown on Table 4-10) indicate non- 

homogeneous variances. Since there was not homogeneity of variance, a non-parametric ANOVA 

(Wilcoxon Rank-Sum) test was performed at a 95% level of confidence to compare these data sets. 

Results of this non-parametric ANOVA (Wilcoxon Rank-Sum) are presented in Table 4-l 1. Total arsenic 

failed the ANOVA test which indicates downgradient concentrations are higher than upgradient 

concentrations. Temporal plots of total arsenic are provided in Appendix H. The plots for total arsenic 

are similar to the plots for dissolved arsenic. Concentrations of total arsenic in downgradient wells 

completed in dredge spoils have been consistently higher than concentrations detected in upgradient 

wells. Concentrations of total arsenic in several of the downgradient wells have also been consistently 

higher than the concentrations detected in the reference monitoring well. No significant increasing trends 

are evident from the plots. It is interesting to note that arsenic concentrations detected in monitoring well 

3MW37S, which is downgradient of the Area A Landfill and Area A Wetland, are not elevated. This 

information suggests that the arsenic detected in the downgradient dredge spoil wells is not migrating 

downgradient to the Area A Downstream site. From Table 4-13 it can be seen that, similar to dissolved 

arsenic, total arsenic was detected at concentrations that exceeded background and the primary 

monitoring criteria. Further discussion on arsenic is provided in Section 4.5. 

OTHER FACTORS 

The arsenic concentrations detected during the groundwater monitoring program seem to show signs of 

influence from the Area A Landfill. The statistical evaluation, which showed that downgradient arsenic 

concentrations were statistically higher than upgradient concentrations, also indicates that the landfill may 

be the cause of the elevated arsenic concentrations in the groundwater. However, additional information 
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is provided below that indicates that a variety of factors may be causing the elevated arsenic 

concentrations. 

Concentrations of arsenic detected in soil samples from the Area A Landfill during previous investigations 

ranged from 0.59 mg/kg to 3.7 mg/kg in surface soil and 0.94 mg/kg to 10.6 mg/kg in subsurface soil. 

Arsenic concentrations detected in soil samples collected from the Area A Wetland during previous 

investigations ranged from 1 mg/kg to 14.1 mgkg in surface soil and sediment and 2.2 mg/kg to 

11.7 mg/kg in subsurface soil. Sediment samples collected from the Thames River contained arsenic at 

concentrations ranging from 2.7 mg/kg to 18.5 mg/kg. Soil samples collected during the installation of the 

monitoring wells in the Area A Wetland for the Area A Landfill monitoring program ranged from 1.2 mg/kg 

to 15.1 mg/kg. These ranges of arsenic concentrations are very consistent between the different areas 

and media and do not indicate that material disposed in the Area A Landfill has elevated arsenic 

concentrations compared to the wetland soils/dredge spoils. 

TCLP test results for soil samples collected from the Area A Landfill and Area A Wetland indicate that 

natural arsenic is leachable from the soil. For a sample collected from the Area A Landfill, the arsenic 

concentration in the TCLP leachate was 0.3 mg/L (300 ug/L) for a soil sample with 2.2 mg/kg of arsenic. 

The test results indicate that if acidic conditions are present within the landfill, arsenic could leach from 

the natural soil at concentrations exceeding the primary monitoring criteria (4 us/L). However, the pH 

measurements taken during groundwater sampling activities (Table D-l in Appendix D) do not show low 

pH groundwater in the downgradient wells. Therefore, it does not appear that low pH leachate from the 

landfill is the cause of the high arsenic concentrations. One other potential cause that is pH-related, is 

acid rain. Low pH precipitation and runoff deposit in the wetland and may cause some of the elevated 

arsenic concentrations. 

The detected concentrations of arsenic in groundwater samples collected from monitoring wells in the 

vicinity of the Area A Landfill during previous investigations were variable, but there seems to be a 

correlation with the dredge spoils. Maximum concentrations of total arsenic detected in groundwater 

samples collected from within the Area A Landfill during the Phase II RI were 19.6 ug/L (2LMW13S) and 

37 vg/L (2LMW7S). Both of these wells were partially completed in dredge spoils. Dissolved 

concentrations of arsenic detected in these same samples were less than 7 ug/L, indicating suspended 

solids caused the high arsenic concentrations. Arsenic concentrations detected in the reference 

monitoring well 2WMW21S during the Phase II RI were 109 ug/L (total) and 138 ug/L (dissolved) during 

Round 1 and 56.1 pg/L (total) and 49.5 ug/L (dissolved) during Round 2. This well was completed in 

dredge spoils. The maximum concentrations of arsenic detected in this well during the Area A Landfill 

monitoring program were 8.8 ug/L (total) and 7.2 J ug/L (dissolved) during Round 1 of the program. 

These results indicate that changes in groundwater sampling protocol between the Phase II RI and 
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groundwater monitoring program have resulted in a substantial decrease in arsenic concentrations in well 

2WMW21 S. It would also appear that the historically elevated arsenic concentrations in this well were the 

result of mobilization of sub-0.45-micron dredge spoil particles versus filterable suspended solids. 

Other factors that could be causing the elevated arsenic levels in the groundwater were also evaluated. 

Total arsenic concentrations detected during the Area A Landfill monitoring program were compared to 

dissolved arsenic concentrations. As can be seen on Figure 4-8, there is a fairly good correlation 

between the concentrations, but there is some scatter to the data. Based on the information recorded on 

the sample log sheets, the color of many of the groundwater samples collected from monitoring wells 

installed in the dredge spoils has been gray to black. Turbidity levels have also been high in several of 

the samples. This information indicates that even though low-flow sampling techniques are being 

employed, a representative groundwater sample is not being collected and suspended solids may be 

partially responsible for the elevated arsenic concentrations. 

Total and dissolved arsenic concentrations were also compared to Total Dissolved Solids (TDS) to 

determine if there was a correlation (see Figures 4-9 and 4-10). The figures present all groundwater data 

collected during the monitoring program for all monitoring wells. The figures indicate that arsenic 

concentrations are not strongly correlated with TDS. However, as shown on Figures 4-l 1 and 4-12, when 

arsenic and TDS are plotted for only the monitoring wells completed within the dredge spoils that had 

high arsenic concentrations, it appears that there is a relationship between high TDS and sporadically 

high arsenic concentrations. As can be seen by comparing Figures 4-9 and 4-10 with Figures 4-l 1 and 

4-12, respectively, the high arsenic concentrations occurred almost exclusively in the dredge spoil wells 

and when the TDS levels were higher than 2,000 mg/L. 

The Inductively Coupled Plasma (ICP) method for analysis of aqueous samples for inorganics, which was 

used by the project laboratories used for the monitoring program to complete the analysis of the samples, 

was reviewed and it indicates that the method/instrument is susceptible to interferences. The EPA has 

cautioned that the ICP method can result in false positives for arsenic, lead, and thallium. The ICP 

methodology cautions that high levels of TDS (>1,500 mg/L) and salts can cause interference with the 

analysis. The current project laboratory was contacted about this issue and they said that samples are 

diluted to minimize interferences. The only drawback to dilution of the samples is that high detection 

limits result. High levels of both TDS and salinity were detected in the groundwater samples collected 

from the monitoring wells completed in the dredge spoils. Therefore, it is possible that the TDS and 

salinity may be causing some interferences which are affecting arsenic results. 

Based on previous regulator comments, arsenic concentrations were also compared to iron 

concentrations to determine if there is a correlation. Arsenic is commonly sorbed onto ferric oxyhydroxide 
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coatings. Reducing groundwater can mobilize the arsenic by dissolution of the coatings. Figure 4-13 

shows a comparison of iron and arsenic concentrations detected in shallow soil samples (less than 

10 feet bgs) that were collected from the Area A Wetland. These samples consist mainly of dredge 

spoils. From the graph it can be seen that there is good correlation between the concentrations. Figures 

4-14 and 4-15 show total and dissolved concentrations of iron and arsenic, respectively, that were 

detected in the groundwater samples from downgradient and reference dredge spoil wells in the 

monitoring program. Non-detects are included in both figures. One-half the detection limit was used for 

the non-detects. Neither graph indicates a strong correlation between arsenic and iron in groundwater. 

Figures 4-16 and 4-17 show similar iron and arsenic results as Figures 4-14 and 4-15, respectively, with 

the exception that all non-detects have been removed from Figures 4-16 and 4-17. The removal of the 

non-detects did not have any significant impact on the correlation between arsenic and iron. 
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TABLE 4-1 

SUMMARY OF THE MONITORING LOCATIONS THAT WERE COMPARED 
FOR THE STATISTICAL ANALYSIS 

AREA A GROUNDWATER MONITORING PROGRAM 
NSB-NLON, GROTON, CONNECTICUT 

UPGRADIENT MONITORING DOWNGRADIENT MONITORING 
LOCATIONS LOCATIONS RATIONALE 

4MW 1 S and 2LMW20S 2WMW38DS, 2WMW39DS, Monitoring wells 4MWl S and 
2WMW40DS, 2WMW41 DS, 2LMW20S are upgradient of the 
2WMW42DS 2WMW43DS, landfill and the comparison of 
2WMW44DS, 2WMW45DS, concentrations detected in these 
2WMW46DS, and 2WMW47DS wells to concentrations detected in 

the selected downgradient wells will 
indicate the influence of the landfill 
on the groundwater within the Area 
A Wetland. 

2WMW21 S 2WMW38DS 2WMW39DS, Monitoring well 2WMW21 S is not 
2WMW40DS 2WMW41 DS, located upgradient of the landfill, 
2WMW42DS, 2WMW43DS but it serves as a reference 
2WMW44DS 2WMW45DS, location. The well is completed in 
2WMW46DS, and 2WMW47DS dredge spoils similar to the selected 

downgradient wells and it shows 
any impacts from groundwater 
migrating into the Area A Wetland 
from the east. Comparison of 
concentrations detected in this well 
to concentrations detected in the 
selected downgradient wells will 
indicate the influence of dredge 
spoils on the groundwater in the 
Area A Wetland and the influence of 
groundwater migrating into the Area 
A Wetland from the east. 

4MW 1 S and 2LMW20S 3MSPOl Monitoring wells 4MWl S and 
2LMW20S are upgradient of the 
landfill and the comparison of 
concentrations detected in these 
wells to concentrations detected in 
the selected monitoring location will 
indicate the influence of the landfill 
on the groundwater that seeps from 
this location into the OBDA Pond in 
Area A Downstream. 

4MWl S and 2LMW20S 3MW37S Monitoring wells 4MWl S and 
2LMW20S are upgradient of the 
landfill and the comparison of 
concentrations detected in these 
wells to concentrations detected in 
the selected downgradient well will 
indicate the influence of the landfill 
on the groundwater migrating to the 
Area A Downstream. 

-- . ~- 



TABLE 4-2 

ROUNDS 5-8 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 14 



TABLE 4-2 

ROUNDS 5-8 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 14 

Chemical 

vocs (UgL) 
1 ,I .2,2-TETRACHLOROETHANE 
ETHYLBENZENE 
XYLENES, TOTAL 

Primary Secondary 2WMW21S 
Monitoring Monitoring ROUND 5 

2WMW21S 2WMW21S (DUP) 2WYW21S 2W;bI@&$‘UP) yo;;lB” 2W~~u;(~) 
ROUND 6 ROUND 6 ROUND 7 

Criterion (‘) Criterion 12/l 4/2000 3/8/2001 M/2001 6/23/2001 6/23/2001 9/l 9/2001 9119/2001 

110 NA 1 u 1 u 1 u 1 u 1 u 1 u 1 u 
580,ow NA 1 u 1 u 1 u 1 u 1u 1 u 1 u 

NA NA 1 u 1 u 1 u 1 u 1 u 1u IU 

PesticidesiPCBs @g/L) 
AROCLOR-1016 0.5 0.014’*) 0.2 u 0.20 UJ 0.20 u 0.20 u 0.20 u 0.2 UJ 0.2 UJ 
AROCLOR-1254 0.5 o.ol4(2) 0.2 u 0.20 UJ 0.20 u 0.20 u 0.20 u 0.2 UJ 0.2 UJ 
AROCLOR-1260 0.5 0.014’*) 0.2 u 0.20 UJ 0.20 u 0.20 u 0.20 u 0.2 UJ 0.2 UJ 
DIELDRIN 0.1 o.0019’3’ 0.08 u 0.04 u 0.04 u 0.8 u 0.02 u 0.2 u 0.2 u 
HEPTACHLOR 0.05 o.0038’2) 0.04 u 0.02 u 0.02 u 0.4 u 0.01 u 0.1 u 0.1 u 

otalldissolved) @g/L) 
2.6 U/3.8 J 1 5 U/5 U 1 5 U/5 U 

n,?II,n,?ll I n, ,,,m. ,I, n. ll#,,-., ,I8 

lnorganics (t 

ARSENIC 
BERYLLIUM 

CADMIUM 
CHROMIUd4’ 
COPPER 

LEAD 

ZINC 
I 

4 , “.L “,“.L ” , “.,.I “IY.1.3 v, “.,., “,“,,“” ,“‘. AI,“., “J “.I “rll”.I “.J 

6 IO.74 U/O.34 U( 2.6 UJ12.6 UJ 1 2.6 UJ12.6 UJ 1 3 U/3 U 1 3 U13 U IO.3 UJh3.3 UJI 0.3 UJm.3 UJ 
110 11’*’ 1 8.4 J/6.7 J ) 2.7 U/2.9 U ( 2.7 U12.6 U I 9.3 JIB.9 J j 5.8I6.1 6.715.6 
48 4.8’3’ 1.2 U/l UJ 2.0 u/2.0 u 2.0 u/2.0 u 4.3 U/3.5 J 12.2 u/2.2 u 3 u/3 u 3 u13 u 
13 1 .2i3’ 1 UJll UJ 2.0 u/2.0 u 2.0 u/2.0 u 3 U/3 UJ 3 UJ/3 U 3 u/3 u 3 u/3 u 

13.6Il9.1 123 58.2(3’ 8.5 u17.4 u 2.8 u/2.0 u 2.0 U/2.6 U 20.4l8.5 U 12.2 J137.4 10.4/14.2 



TABLE 4-2 

ROUNDS S-8 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 14 



TABLE 4-2 

ROUNDS 5-8 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 4 OF 14 

Chemical Primary Secondary 2WMW39DS 2WMW39DS 2WhlW39DS 2WMW39DS 

Monitoring Monitoring ROUND 5 ROUND 6 ROUND 7 ROUND 8 

Criterion (” Criterion 1 z13/2090 3/E/2091 6/19/2wl 9-1 

vocs (UgL) 
1 ,1.2.2-TETRACHLOROETHANE 110 NA 1 u 1 u 1 u 1 u 

ETHYLBENZENE 560,000 NA 1 u 1 u 1 u 1 u 

XYLENES, TOTAL NA NA 1 u 1 u 1 u 1u 

svocs @g/L) 
BENZO(A)ANTHRACENE 0.3 NA 0.2 UJ 0.2 u 0.012 u 0.012 UJ 

BENZO(A)PYRENE 0.3 NA 0.2 UJ 0.2 u 0.021 u 0.021 u 

BENZO(B)FLUORANTHENE 0.3 NA 0.2 UJ 0.2 u 0.02 u 0.02 UJ 

BENZO(K)FLUORANTHENE 0.3 NA 0.2 UJ 0.2 u 0.02 u 0.02 u 

BlS(2-ETHYLHEXYL)PHTHALATE 59 NA 10 u 10 u 3J 3.3 J 

PHENANTHRENE 0.077 NA 0.2 UJ 0.2 u 0.004 u 0.004 UJ 

PesticidesIPCBs @g/L) 

AROCLOR-1016 0.5 0.014’*’ 0.2 u 0.20 UJ 0.20 u 0.2 UJ 

AROCLOR-1254 0.5 o.014’2’ 0.2 u 0.20 UJ 0.20 u 0.2 UJ 

AROCLOR-1260 0.5 o.014’2’ 0.2 u 0.20 UJ 0.20 u 0.2 UJ 

DIELDRIN 0.1 0.0019’3 0.02 u 0.020 u 0.020 u 0.02 u 

HEPTACHLOR 0.05 o.003d2~ 0.01 u 0.010 u 0.010 u 0.01 u 



TABLE 4-2 

ROUNDS 5-S GROUNDWATER ANALYTICAL RESULTS SUMMARY 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 5 OF 14 



TABLE 4-2 

Chemical 

vocs (ugk) 
1 .I .2,2-TETRACHLOROETHANE 
ETHYLBENZENE 
XYLENES, TOTAL 

svocs (UglL) BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
PHENANTHRENE 

PesticidedPCBs &I/L) 
AROCLOR-1016 

AROCLOR-1254 

AROCLOR-1260 
DIELDRIN 

HEPTACHLOR 

ROUNDS 5-8 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 6 OF 14 

Primary Secondary 2WMW41DS 2WMW41DS 
Monitoring Monitoring ROUND 5 ROUND 6 
Criterion “’ Criterion 12/14/2000 3/9/2001 

110 NA 1 u 1 u 
560,000 NA 1 u 1 u 

NA NA 1 u 1 u 

0.3 NA 0.2 UJ 0.2 u 
0.3 NA 0.2 UJ 0.2 u 
0.3 NA 0.2 UJ 0.2 u 
0.3 NA 0.2 UJ 0.2 u 
59 NA 10 u 10 u 

0.077 NA 0.2 UJ 0.2 u 

0.5 0.014@) 0.2 u 0.20 u 

0.5 o.014’2) 0.2 u 0.20 u 
0.5 o.o14’2’ 0.2 u 0.20 u 
0.1 0.0019@~ 0.02 u 0.020 u 

0.05 0.003@ 0.01 u 0.010 u 

2WMW41 DS 2WMW41DS 
ROUND 7 ROUND 8 
6/21/2901 g/23/2961 

1 u 1 u 
IU 1 u 
1 u IU 

0.012 u 0.012 UJ 
0.021 u 0.021 u 
0.02 u 0.02 UJ 
0.02 u 0.02 u 
2.9 J 2.5 J 

0.004 u 0.004 UJ 

0.20 u 0.2 UJ 

0.20 u 0.2 UJ 

0.20 u 0.2 UJ 

0.020 u 0.02 u 

0.010 u 0.01 u 



TABLE 4-2 

ROUNDS 5-8 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 7 OF 14 



TABLE 4-2 

ROUNDS 5-B GROUNDWATER ANALYTICAL RESULTS SUMMARY 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 6 OF 14 

Chemical Primary Secondary 2WMW43DS 2WMW43DS 2WMW43DS 2WMW43DS 

Monitoring Monitoring ROUND 5 ROUND 6 ROUND 7 ROUND 6 

Criterion (” Criterion 12/l 4/2000 3/l 3/2001 6/20/2001 9/24mlo1 

vocs (UglL) 
1 .1,2.2-TETRACHLOROETHANE 110 NA 1 u 1 UJ 1 u 1 u 

ETHYLBENZENE 560.000 NA 1 u 1 u 1 u 1 u 

XYLENES, TOTAL NA NA 1 u 1 u 1 u IV 



TABLE 4-2 

ROUNDS 6-6 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 9 OF 14 



TABLE 4-2 

ROUNDS 5-6 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE IO OF 14 

Chemical Primary Secondary 2WMW45DS 2WMW45DS 2WMW45DS 2WMW46DS 

Monitoring Monitoring ROUND 5 ROUND 6 ROUND 7 ROUND 6 

Criterion (” Criterion 12/15/2000 3/l l/2001 6/20/2001 9124/2001 

vocs (l&L) 
1 ,1.2,2-TETRACHLOROETHANE 110 NA 1 1 u 1 UJ 1 u 1 u 

ETHYLBENZENE 580,000 NA 1 1 u 1 u 1 u 1 u 

XYLENES. TOTAL NA NA 1 1 u 1 u 1 u IU 



TABLE 4-2 

ROUNDS 6-6 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 11 OF 14 



TABLE 4-2 

ROUNDS 5-6 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 12 OF 14 

Chemical Primary Secondary 2WMW47DS 2WMW47DS (DUP) 2WMW47DS 2WMW47DS 2WMW47DS 

Monitoring Monitoring ROUND 5 ROUND 5 ROUND 6 ROUND 7 ROUND 6 

Criterion “’ Criterion 12/l 4/2000 12wv2ooo 3/92001 6/23/2001 g/20/2001 

vocs (UglL) 
1 ,I ,2,2-TETRACHLOROETHANE 110 NA 1 u 1 u 1 u I u 1 UJ 

ETHYLBENZENE 580,wo NA 1 u 1 u 1 u 1 u 1 u 

XYLENES, TOTAL NA NA 1 u 1 u 1 u 1 u 1u 



TABLE 4-2 

ROUNDS 5-8 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSBNLON, GROTON, CONNECTICUT 
PAGE 13 OF 14 



TABLE 4-2 

ROUNDS 58 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 14 OF 14 

Chemical Primary Secondary 4MWIS 4MWlS 4MWlS (DUP) 4MWlS 4hlWlS (DUP) 4MWlS 4YWlS (DUP) 

Monitoring Monitoring ROUND 5 ROUND 6 ROUND 6 ROUND 7 ROUND 7 ROUND 8 ROUND 8 

Criterion “’ Criterion 12/l 6/2000 3/l l/2001 3/l 1/2Wl 6!26/2901 6/25/2081 9i29t2961 9/2w2Wl 

vocs (I&) 
1 .1.2,2-TETAACHLOROETHANE 110 NA 1 u 1 UJ 1 UJ 1 UJ 1 UJ 

ETHYLBENZENE 580,ow NA 1 u 1 u 1 u 1 u 1 u 

XYLENES, TOTAL NA NA 1 u 1 u 1 u 1u 1u 

NOTES: 
Bold numbers denote exceedance of secondary and primary monitoring criterion. 
1 Surface Water Protection Criteria for substances in groundwater. (CTDEP, January 1996) 
2 Federal Ambient Water Quality Criteria for protection of aquatic life (chronic, freshwater). (USEPA. 1999) 
3 Connecticut Water Quality Criteria for protection of human heatth from consumption of organisms. (CTDEP, 1997) 
4 Hexavafent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 



TABLE 4-3 

ROUNDS~-~SURFACEWATERANALYT(CALRESULTS 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 8 

Chemical 

,,n#.- ,.._” 

Primary Secondary 3MSPOl BMSPOI BMSPOI BMSPOI 
Monitoring Monitoring ROUND 5 ROUND 6 ROUND 7 ROUND 8 
Criterion (‘I Criterion 12/1w2clw 3/13/2Wl 6/18/2Wl 8/25/2001 

XYLENES. TOTAL 
SVOCa fuall~ 

1 580,000 1 NA 1 1 u 
I 

I 1 u 1 
NA I 

1u I 
I 

I 
NA 1 II I II I I II 1 . - , - I ” U I I 

ItllS(2-t I HYLHEXYL)PHTHALATE I 59 I NA I 10 u I IOU 2.1 J 
I 0.077 1 NA 0.021 J . _. 

IPHENANTHRENE 
Pesticides/PCBs (ugL) 
AROCLOR-1016 
AROCLOR-1254 
AROCLOR-1260 

o.014’2) 0.2 u 0.2 u 0.20 u I 0.2 u 
o.014’2’ 0.2 u 0.2 u 0.20 u 0.2u 

, 0.014’*) 0.2 u 0.2 u 0.20 u I 0.2 u 
DIELDRIN I 0.1 1 o.oo19’3) 0.02 u 0.02 u 0.02 u 0.02 u 
l-lFPTAc!-!I nn n I 

0.5 
0.5 
0.5 

lnoraanics ItotaUdissalved~ fuo/Ll 
1.05 1 0.0038”’ 1 0.01 u I 0.01 u I 0.01 u I 0.01 u I 

ARSENIC I 4 1 150’2’ 1 2.7 J/2.6 J I 3.9 J/2.6 u I 5.0 u/5.0 u 
RFRYI I II IM d I MA I n9 IIm? II I II.” ,,n.c , I ,-..I\II,,34,-.II 

CADMIUM I 6 1 0.62@) 1 0.23 U/O.23 U 1 
CHROMIlJid4’ 1lr-l I II@) I n* IM-lK II I 

--...-- ._... I I I._ I “.L “I”.L ” I “.I? .m”.lil 0 , “.I” “,“.I” ” , “... “,,.” ” 

2.6 U/2.6 U 3.0 u/3.0 u 3 u/3 u 
5.0 u/5.0 u 5 u/5 u 
7.0 U/8.1 U 



TABLE 4-3 

ROUNDS 5-8 SURFACE WATER ANALYTICAL RESULTS 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTDN, CONNECTICUT 
PAGE 2 OF 8 

Chemical Primary Secondary SG-18 SO-18 SG-18 SO-18 

Monitoring Monitoring ROUND 5 ROUND 6 ROUND 7 ROUND 8 

Criterion (‘) Criterion 12/18/28w 3/13/2Wl 6/2cl/2Wl 9/25/2Wl 

vocs (UgL) 
1 ,1,2,2-TETRACHLOROETHANE 110 NA IU 1 UJ IU 1 u 

ETHYLBENZENE 580,000 NA 1 u 1 u IU IU 

XYLENES, TOTAL NA NA 1u 1 u 1u 1u 



TABLE 4-3 

ROUNDS 5-8 SURFACE WATER ANALYTICAL RESULTS 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 8 



TABLE 4-3 

ROUNDS 5-6 SURFACE WATER ANALYTICAL RESULTS 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 4 OF 9 

Chemical Primary Secondary 
Monitoring Monitoring 
Criterion “’ Criterion 

SG-20 SG-20 SG-20 SG-20 
ROUND 5 ROUND 6 ROUND 7 ROUND 6 
12/19/2900 3/13/2901 6/22/2061 9/25/2clcll 

vocs (UgR) 
1 ,1,2.2-TETRACHLOROETHANE 110 NA 1 u 1 UJ 1 u IU 
ETHYLBENZENE 580.000 NA 1 U 1 u 1 u 1 u 
XYLENES, TOTAL NA NA 1 u 1 u 1 u IU 



TABLE 4-3 

ROUNDS 5-8 SURFACE WATER ANALYTICAL RESULTS 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 5 OF 8 



TABLE 4-3 

ROUNDS 5-8 SURFACE WATER ANALYTICAL RESULTS 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 6 OF 8 

Chemical 

vocs @g/L) 
1 .1.2.2-TETRACHLOROETHANE 
ETHYLBENZENE 

XYLENES, TOTAL 
svocs (ug/L) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
slS(2-ETHYLHEXYL)PHTHALATE 
PHENANTHRENE 

PesticideslPCBs (II&) 
AROCLOR-1016 
AROCLOR-1254 
AROCLOR-1260 
DIELDRIN 
HEPTACHLOR 

Primary Secondary 
Monitoring Monitoring 

Criterion (” Criterion 

110 NA 
580,000 NA 

NA NA 

0.3 NA 
0.3 NA 
0.3 NA 
0.3 NA 
59 NA 

0.077 NA 

0.5 o.014’2’ 
0.5 0.014(*’ 
0.5 o.014’2’ 
0.1 o.oo19’3’ 

0.05 o.oo39(2) 

SG-22 
ROUND 5 

12/19/2000 

1 u 
1 u 
1u 

0.2 u 
0.2 u 
0.2 u 
0.2 u 
10 u 

0.042 J 

0.2 u 
0.2 u 
0.2 u 

0.02 u 
0.01 u 

SG-22 
ROUND 6 

3/l l/2001 

1 UJ 
1 u 
1 u 

0.2 u 
0.2 u 
0.2 u 
0.2 u 
10 u 
0.2 u 

0.20 u 
0.20 u 
0.20 u 

0.020 u 
0.010 u 

SG-22 
ROUND 7 

6/25/2Wl 

SG-22 (DUP) 
ROUND 7 
6/25/2Wl 

SG-22 
ROUND 8 



TABLE 4-3 

ROUNDS 5-8 SURFACE WATER ANALYTICAL RESULTS 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 7 OF 8 



TABLE 4-3 

ROUNDS S-8 SURFACE WATER ANALYTICAL RESULTS 
YEAR 2 ANNUAL GROUNDWATER REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 8 OF 8 

Chemical Primary Secondary SG-24 SG-24 (DUP) SG-24 SG-24 SG-24 

Monitoring Monitoring ROUND5 ROUND 5 ROUND 6 ROUND 7 ROUND 8 

Criterion “’ Criterion 12/18/2000 12/1w?ow 3/13/2001 6/25/2001 

vocs (ugl) 
1 .I ,2,2-TETRACHLOROETHANE 110 NA I 1u 1 u 1 UJ 

ETHYLBENZENE 580,000 NA 1 u 1 u 1 u 

XYLENES. TOTAL NA NA I IU 1 u IU 

NOTES: 
Bofd numbers denote erceedance of secondary and primary monitoring criterion. 
I Surface Water Protection Crfferta for substances in groundwater. (CTDEP, January 1996) 
2 Federal Ambient Water Quality Criteria for protection of aquatic Be (chronic. freshwater). (USEPA, 1999) 
3 Connecticut Water Quatii Criteria for protection of human health from consumption of organisms. (CTDEP, 1997) 
4 Hexavabnt Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 



TABLE 4-4 

BACKGROUND GROUNDWATER CONCENTRATIONS FROM 
IASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGA 

NSB-NLON, GROTON, CONNECTICUT 

Parameter 
Total Metals (ug/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Calcium 
Chromium 
Cobalt 

Site-Specific 
Background Concentration (‘I 

3560 
2.90 
1.92 
227 

188000 
49.9 
48.6 

Copper 107 
Iron 28200 
Lead 6.63 

Magnesium 191000 
Manganese 11700 
Nickel 32.2 
Potassium 70800 
Selenium 3.19 
Sodium 1900000 
Vanadium 10.2 
Zinc 131 

Potassium 
Sodium 
Vanadium 
Zinc 

I Miscellaneous Parameters (mg/L) 
Alkalinity 
Chemical Oxygen Demand 
Chloride 
Sulfate 

60000 
1580000 

9.90 
109 

1950 
570 
133 
45.2 

Total Dissolved Solids 6260 
Total Suspended Solids 236 
Total Oraanic Carbnn 37 7 

Notes: 
1 - The site specific background concentration is the lesser of the 

95 percent upper confidence limit and the maximum detected 
concentration. 



TABLE 4-5 

GROUNDWATER ELEVATIONS - ROUNDS 5 THROUGH 8 
AREA A LANDFILL GROUNDWATER MONITORING PROGRAM 

NSB-NLON, GROTON, CONNECTICUT 

WELL 

4MWlS 

2LMW20S 

2WMW21S 

3MW37S 

2WMW38DS 

2WMW39DS 

2WMW40DS 

2WMW41 DS 

2WMW42DS 

2WMW43DS 

2WMW44DS 

2WMW45DS 

2WMW46DS 

2W MW47DS 

Round 5 Round 8 Round 7 Round 8 

12/11/00 03/06/01 06/18/01 and 06/l 9101 09/l 3101 
(feet msl) (feet msl) (feet msl) (feet msl) 

122.68 124.33 125.60 118.55 

70.40 (1) 71.66 68.80 

71.76 72.34 72.17 70.86 

43.56 43.65 43.71 43.42 

66.79 68.49 68.86 66.29 

70.15 70.53 71.25 70.03 

69.68 70.54 70.19 69.30 

70.66 71.57 71.32 70.25 

71.31 72.03 71.73 70.82 

71.61 72.49 72.28 71.06 

71.90 72.44 (1) 73.55 

71.70 72.45 72.51 71.19 

71.79 72.59 72.51 71.35 

71.84 71.74 72.39 70.18 

1 Data not available 



TABLE 4-6 

DOWNGRADIENT GROUNDWATER RESULTS - ROUNDS 5 THROUGH 6 

DETECTION STATISTICS AND 95% UPPER CONFIDENCE LlYlTS 
AREA A LANDFILL, NSB-NLON, GROTON, CT 

FREQUENCY 1 RANGE I SHAPIRO-WlLK i SHAPIRO-WILK 1 SHAPIRO-WlLK 1 1 95%UCL 1 95%UCL 1 MAXIMUM POSiTlVE 1 EPC 

1 EPC IS dellned as Exposure Point Concentration and is the lesser of the distribuhon-appropriate 95% UCL and the maximum detection. 
Bold indicate parameter has been ldentlfied as a potential COG. 
Data sets which fail the W test for normaltty 
and lognormallty are assumed to be lognormal. 



Pesticides/PCB’s (w/L) 
AROCLOR-1016 
AROCLOR-1254 
AROCLOR-1260 
DIELDRIN 
HEPTACHLOR 

TABLE 4-7 

UPGRADIENT GROUNDWATER RESULTS - ROUNDS 5 THROUGH 8 
DETECTlON STATISTICS AND 95% UPPER CONFIDENCE LIMITS 

AREA A LANDFILL, NSB-NLON, GROTON, CT 

FREQUENCY RANGE OF SHAPIRO-WILK SHAPIRO-WILK SHAPIRO-WILK 95% UCL 95% UCL MAXIMUM POSlTlVE 

PARAMETER OF DETECTION DETECTIONS AVERAGE W NORMAL W LOGNORMAL W TEST DISTRIBUTION NORMAL LOGNORMAL DETECTlON EPC (11 

Volatile Organics (ugll) 
O/7 0.50 ___ _-- _-- __- 

1 .1.2.2-TETRACHLOROETHANE ___ ___ ___ ___ ___ 
_-- -_ 

ETHYLBENZENE O/7 ___ ___ __- ___ ___ _-_ 0.50 ___ 
___ ___ 

TOTAL XYLENES O/5 0.50 __- _-_ ___ ___ ___ -__ ___ 

1 EPC is defined as Exposure Point Concentration and is the lesser of the distribution-appropriate 95% UCL and the maximum detection. 
Bold indicate parameter has been identified as a potential COC. 
Data sets which fail the W test for normality 
and lognormality are assumed to be lognonal. 



TABLE 4-8 

REFERENCE GROUNDWATER RESULTS - ROUNDS 5 THROUGH 8 
DETECTION STATISTICS AND 95% UPPER CONFIDENCE LIMITS 

AREA A LANDFILL, NSB-NLON, GROTON, CT 

1 EPC is defined as Exposure Point Concentration and is the lesser of the distribution-appropriate 95% UCL and the maximum detection. 
Bold indicate parameter has been identified as a potential COC. 
Data sets which fail the W test for normality 
and lognormality are assumed to be lognormal. 



TAaLE 4-o 

GROUNDWATER - ROUNDS s TNRDUGH I 
STATtsncU TEST RESULTS FOR COPC‘ 

COHPARISON OF DOWNQRMIENT RESULTS WrTH UPGRADIENT RESULTS 
MEA A UIIDFYL, HSB-NLON. GROTON CT 



TABLE 4-10 

GROUNDWATER - ROUNDS 5 THROUGH 8 
LEVENE’S TEST OF HOMOGENEITY OF VARIANCE 

DOWNGRADIENT RESULTS WITH UPGRADIENT RESULTS 
AREA A LANDFILL, NSB-NLON, GROTON, CT 

[PARAMETER 
Total Metals (ug/L) 

[ARSENIC 

[ DISTRIBUTION 1 MS EFFECT 1 MS ERROR 1 F 1 p-level 1 LEVENE RESULT 1 

1 LOGNORMAL 1 124.58 I 13.455 I 9.26 I 0.004 I FAIL I 

Downgradient variance is statistically different from 
Upgradient variance when p level is less than 0.05. 



TABLE 4-11 

GROUNDWATER - ROUND 5 THROUGH 8 
WILCOXON RANK-SUM RESULTS COMPARING POTENTIAL COC 

DOWNGRADIENT RESULTS WITH UPGRADIENT RESULTS 
AREA A LANDFILL, NSB-NLON, GROTON, CT 

Downgradient I Upgradient Z Adjusted Z Adjusted p- ANOVA 
PARAMETER Total of Ranks 1 Number of Samples 1 Avg Rank 1 Total of Ranks 1 Number of Samples I Avg Rank score P-level Score (1) level (2) RESULT 

Total Metals (uglL) 
(ARSENIC I 1296.5 I 44 1 32.5 1 81.5 I 8 1 13.8 1 3.31 1 0.0009 1 3.31 1 0.0009 1 FAIL 1 

1 Adjusted for tied ranks. 
2 Downgradient results are in statistically significant exceedance 

of upgradient results when p-level is less than 0.05 
and Z Score is positive. 



TABLE 4-12 

GROUNDWATER - ROUNDS 5 THROUGH 8 
TEST OF PROPORTIONS RESULTS FOR POTENTIAL COC 

COMPARISON OF DOWNGRADIENT RESULTS WITH UPGRADIENT RESULTS 
AREA A LANDFILL, NSB-NLON, GROTON CT 

HIGHEST DOWNGRADIENT 
UPGRADIENT Z SCORE P-LEVEL ABOVE 

PARAMETER NON-DETECT C (1) b (2) n (3) Pdt4) ku (2) m t3) Pu (5) t’ @) (7) (8) UPGRADIENT? 
Semivolatile Organics (ug/L) 

.HEXYL)PHTHALATE 1 10 1 10.1 1 2 1 44 1 0.045 1 1 1 7 1 0.143 ] 0.0588 1 -7.347 1 >lE-10 NO 1 
i (ug/L) 

I 5 f F;nFi 1 8 t AA 1 C-1183 1 r-l f R 1 f-If-M-M-t Ic-IIF;RRI QWil 1 >lF-10 1 VFS 1 

@igiEiK 
Total Metal! 
CHROMIUM 
COPPER 
LEAD 
ZINC 
Dissolved Metals h.~o/L~ 

5.45 
-.-- 

s 
I ‘. “. .“” - - - - -. . ” - ” , -. - - . , _ a- .- *-- 

5.5 44 0.136 0 ;I 0.000 0.1154 1 8.098 1 >lE-10 1 YES 
3.5 3.51 4 44 0.091 1 8 0.125 0.0962 1 -2.194 1 0.014 1 NO 

24.8 24.9 13 44 0.295 5 8 0.625 0.346,, 9 I -13 1AR I >iF-In I .-.a a- , r .a .., , Nf-l . .- 1 I 

GENIC I 6.4 1 6.5 1 22 1 43 1 0.512 1 0 1 8 1 0.000 1 0.4314 1 19.38 1 >l E-10 1 YES 
n I R I nnnn lniR7RI I slF-in I VFS 

ii I >lE-10 I YES 
1 

0.2353 
1 

-20.444 
1 

>I E-10 
1 NO 

Downgradient results are in statistically significant exceedance 
of upgradient results when p level < 0.05 and Z score > +1.645. 

1 C = cut-off value (slightly larger than the highest upgradient non-detect) 
2 k,, k, = the number of upgradient and downgradient measurements, respectively that exceeds C 

3 n, m = the number of upgradient and downgradient results 
4 pd = K,,in = proportion of downgradient samples that exceed C 

5 pu = kJn = proportion of upgradient samples that exceed C 

6 p = (kd + k,) / (n + m) = proportion of upgradient samples that exceed C 

7 Z, = (p,-p,) / [p(l-p)(lln+llm)]‘n 

8 P-level = probability that upgradient and downgradient concentrations are similar 



TABLE 4-13 

GROUNDWATER - ROUNDS 5 THROUGH 6 
COMPARISON OF POTENTIAL COCs ABOVE UPGRADIENT CONCENTRATIONS TO 

SITE-SPECIFIC BACKGROUND AND PRIMARY MONITORING CRITERIA 
AREA A LANDFILL, NSB-NLON, GROTON, CT 

IDowngradient Metals @g/L] Average (1) Maximum (2) Cummulative Site-Specific Primary (3) 
,und 51 Round 6 1 Round 71 Round 6 Round 5IRound 61 Round 71 Round 6 Maximum Background Monitoring Criteri 

mics (ug/L) 
I I hlrl I hln 1 ND 1 0.06 1 0.051 1 ND I”‘” ’ ‘In ’ ’ 

^^ 1 ,bPCLIC n 4n 
n ,--- I ^ -,. 1 nmnfi I .I_ 

Semivolatile Org; 
BENZO(A)ANTHR~XX , V.IV , I’IY , I.Y 
BENZO(A)PYRENE 1 0.09 1 ND 1 0.028 , v.uuo f u.rz f U.UJY f IYLJ 

h’^ I ^^^ I ,.,-.a. I 

ARSENIC 
CHROMIUM 
COPPER 

Upgradient Metals (I.@) 

mics (ugA) 
APCLIC I ha,, I “I,, 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 b’” I LIT\ I ^^ I 

I7MA\PVRl=NF I Ml-l 1 N D I ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 NV t N” I -_- 
n I kin I , .- ..m I .I_ I .I... I .,R I .I_ I .,I-. 

. .- . . I “.J 

BENZO(BlFLUORANTHENEf ND i Nu I NV I ,Ul, I N,, I NLJ I NLJ I NLJ I NLJ I NV I -__ I I n? V.” I I 

PHENAN __ _-. .- THRENE I ND I ND 1 ND 1 ii 1 i-6 1 ND 1 ND 1 ND 1 ND 1 ND I ___ I 0.077 I 
Total Metals fua/L\ 

IAWCFNM 

--.- - - 
. 

, ., ,--. ..a 1 1.75 1 ND I ND I ND 1 2.19 1 2.40 1 ND I ND I ND I 2.40 1 1.92 I 4 , L,n , h,n , h,n , ‘)” I .FC I .lr\ I LIT\ I Lln I non , cl an I *ran ’ . ~^ I rrl ,nr\..,, I.. 

burrcn , NU , IYU , 8’1” , -1.43 1 ii.13 I NV I 111~ I NV I 4.43 I 4.43 I I”, I 48 I 
Dissolved Metals (ug/L) 

2.30 I 2.55 ’ I * I .I . p,n , -~~ , -in , Nn , Mn , Nn , -.-_ T 
I I I I I I ND I --- I A I ‘.I . .- .-- .-- , . --.-._. _- 8.Y 

CHROMIUM ND ND ND 1.10 1.29 ND i. ;. 1.10 1.10 16.0 1;0 
COPPER ND ND ND 3.10 1.53 ND ND ND 4.70 4.70 39.4 48 
LEAD ND ND ND 2.15 1.29 ND ND ND 2.80 2.80 2.52 13 

1 Average calculated using result for positive detections and l/2 detection limit for non-detects in each round. 
2 Maximum positive detection in each round. 
3 Surface Water Protection Criteria for Substances in Groundwater (CTDEP, January 1996). 
Bold indicates value exceeds Site-Specific Background (if available) and the Primary Monitoring Criteria. 
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FIGURE 4-8 

Dissolved Arsenic Versus Total 
All Groundwater Data 

Area A Landfill, NSB-NLON, Groton, 
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FIGURE 4-9 

Total Arsenic Versus TDS 
All Groundwater Data 

Area A Landfill, NSB-NLON, Groton, Connecticut 
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FIGURE 4-I 0 

Dissolved Arsenic Versus TDS 
All Groundwater Data 

Area A Landfill, NSB-NLON, Groton, Connecticut 

100 1000 10000 100000 
TDS (mg/L) 





FIGURE 4-12 

Dissolved Arsenic Versus TDS 
Dredge Spoil Wells with High Arsenic 

Area A Landfill, NSB-NLON, Groton, Connecticut 
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FIGURE 4-13 

Arsenic Versus Iron for Area A Wetland Soil 
NSB-NLON, Groton, Connecticut 

16 

14 

12 

10 

8 

6 

4 

2 

0 

0 5000 10000 15000 20000 25000 30000 35000 40000 

Iron (mg/kg) 

I_. l All Soil Data (4 0 feet bgs) -Linear Reg / 



FIGURE 4-14 

Total Arsenic Versus Total Iron in Dredge Spoil Wells 
Non-Detects Included 

Area A Landfill, NSB-NLON, Groton, Connecticut 
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FIGURE 4-15 

Dissolved Arsenic Versus Dissolved Iron in Dredge Spoil Wells 
Non-Detects Included 

Area A Landfill, NSB-NLON, Groton, Connecticut 
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FIGURE 4-16 

Total Arsenic Versus Total Iron in Dredge Spoil Wells 
Non-Detects Eliminated 

Area A Landfill, NSB-NLON, Groton, Connecticut 
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FIGURE 4-I 7 

Dissolved Arsenic Versus Dissolved Iron in Dredge Spoil Wells 
Non-Detects Eliminated 

Area A Landfill, NSB-NLON, Groton, Connecticut 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS 

This report summarizes and evaluates the results of the second year of quarterly monitoring (Rounds 5 

through 8) at the Area A Landfill. A comprehensive review of the groundwater monitoring results for the 

Area A Landfill are also provided in this report. The results of the monitoring program are being used to 

evaluate the success of the interim remedial action (i.e., installation of a multi-layer, low-permeability 

cover system and a surface water/shallow groundwater interception and diversion system upgradient of 

the cover system) at minimizing contaminant migration from Area A Landfill. As previously stated, the 

potential COCs evaluated for this monitoring program were identified in the Groundwater Monitoring Plan. 

The concentrations of these potential COCs that were detected in groundwater and surface water 

samples are summarized in Table 4-2 and Table 4-3, respectively. The steps generally followed during 

the data evaluation were those shown on Figure 4-l. 

Groundwater and surface water samples were analyzed for TCL organics, TAL inorganics, and 

miscellaneous water quality parameters during the first two years of monitoring. Overall, groundwater 

and surface water results were similar in that the same compounds were detected and the ranges of 

concentrations for the potential COCs that exceeded criteria were similar. One exception would be 

arsenic. Arsenic concentrations at select monitoring well/staff gauge pairs were generally higher in 

groundwater samples versus surface water samples. 

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

second year of monitoring. These results are similar to the results for the first year of monitoring. 

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, BEHP, phenanthrene were detected in the 

groundwater samples during the second year of monitoring. PAHs were detected more frequently during 

the second year of monitoring. Benzo(a)pyrene and phenanthrene were detected at concentrations 

above their respective primary monitoring criteria during the second year of monitoring. These PAHs 

were not detected above their respective primary monitoring criteria during the first year of monitoring. 

The detections of PAHs may be related to the landfill; however, other factors could also be influencing the 

detections of these compounds. A new laboratory was used to analyze the samples collected during 

Rounds 7 and 8. The new laboratory reported to much lower quantitation limits for PAHs than the 

previous laboratories. This may be the reason that benzo(a)pyrene and phenanthrene were detected 

during Rounds 7 and 8. These results may also reflect the impacts of the asphalt pavement that was 

placed over the landfill. Surface water runoff may be washing the PAHs .from the asphalt and into the 

Area A Wetland. 
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Total and dissolved concentrations of arsenic, chromium, copper, lead, and zinc and dissolved 

concentrations of beryllium were detected in groundwater samples collected during the second year of 

monitoring. All of these inorganics were also detected in groundwater during the first year of monitoring. 

Total and dissolved metals results were generally similar; however, there were some differences for 

arsenic and zinc. Total zinc concentrations detected in several samples were approximately one order of 

magnitude higher than dissolved concentrations. This may indicate that these samples had high total 

suspended solids. Arsenic and zinc were also detected at concentrations that exceeded their respective 

primary criteria. Based on information presented in Section 4, it appears that the high concentrations of 

arsenic could be attributed to several factors [Area A Landfill, dredge spoils, suspended and dissolved 

solids in groundwater samples, and interferences (dissolved solids and salinity) with the ICP method of 

analysis]. Most of the zinc problems appear to be related to high total suspended solids. 

Similar to the results for Year 1, VOCs and pesticides/PCBs were not positively detected in the seep 

samples collected during the second year of monitoring. Benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, and benzo(k)fluoranthene were detected during Round 6 at concentrations that 

exceeded the primary criteria. They were not detected previously during the first year of sampling or 

subsequently during Rounds 7 or 8. BEHP was detected in two samples, but neither of these detections 

exceeded the primary criterion. BEHP was not detected during Year 1. Phenanthrene was detected in 

two samples, and one of these detections (Round 6) exceeded the primary criterion. Similar 

concentrations of phenanthrene have not been detected since Round 6. 

For surface water, there was one detection of total xylene (0.21 ug/L) at SG-19 during Round 5. 

Otherwise, no positive results were reported for any of the samples analyzed for VOCs or 

pesticides/PCBs during Year 2. No VOCs or pesticides/PCBs were detected during Year 1. 

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and BEHP were 

detected in surface water samples, but none of the detections exceeded the primary criteria. None of 

these compounds were detected in surface water samples collected during Year 1. Phenanthrene was 

detected four samples at concentrations that exceeded the primary criterion. The phenanthrene 

concentrations in excess of the primary criterion were single detections at four different locations [i.e., 

SG-18 (Round 6), SG-19 (Round 5), SG-20 (Round 6), and SG-24 (Round S)]. Phenanthrene was also 

detected once in SG-19 during Round 4. 

The results of the statistical evaluation of the groundwater data indicated that various chemicals were 

higher in downgradient wells as compared to upgradient wells. However, after further review of the 

analytical results (i.e., preparation of temporal plots and comparison of data to background and primary 

monitoring criteria), it appears that only arsenic is a concern at the Area A Landfill. Temporal plots of total 

and dissolved arsenic data did not show increasing trends in the downgradient wells. Temporal plots of 
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several other metals (chromium, copper, and lead) also showed similar information (i.e., higher 

downgradient concentrations but no increasing trends); however, none of these detections exceeded any 

primary monitoring criterion and most were within the background range. The various factors that may be 

influencing arsenic were provided in Section 4.0. These factors may also be affecting the other metals 

that are being detected at elevated concentrations in the downgradient monitoring wells. 

5.2 RECOMMENDATIONS 

As discussed above, the analytical results for the second year of groundwater monitoring at the Area A 

Landfill showed several exceedances of the primary monitoring criteria and secondary monitoring criteria. 

The concentrations of some chemicals detected during the second year of monitoring were generally 

higher than the results of the first year of groundwater monitoring. However, most of these exceedances 

appear to be caused by factors unrelated to the Area A Landfill. 

Overall, the results of the first two years of monitoring for the Area A Landfill indicate that the interim 

remedial action at the site is sufficiently reducing infiltration of precipitation through the landfill source 

material so that significant contaminant migration from the site to the surrounding area is not occurring. 

Arsenic, zinc, benzo(a)pyrene, and phenanthrene have been detected at concentrations in excess of their 

respective primary monitoring criterion in some downgradient wells; however, their detections do not 

appear to warrant further action other than monitoring. There is some uncertainty as to whether the 

landfill or other sources are contributing to these detections. Therefore, it is recommended that the 

current interim ROD for the Area A Landfill should be amended and a final ROD should be prepared for 

the site. Monitoring should continue at the site. 

In addition, the following recommendations are made based on the results of the two years of monitoring 

at the Area A Landfill. 

. The sampling frequency should be reduced from quarterly to bi-annually. This recommendation is 

justified because the causes of detections of chemicals in excess of primary monitoring criteria 

appear to be unrelated to the Area A Landfill and no significant increasing contaminant trends have 

been noted in the downgradient wells over two years. Bi-annual sampling will be implemented 

during Year 3 of the program. Rounds 9 and 10 quarterly sampling events for the third year of 

monitoring at Area A Landfill have already been completed. A final round of sampling (Round 11) 

will be completed during the last quarter of Year 3 (September 2002) to complete the monitoring for 

the year. After Year 3, the sampling frequency will be re-evaluated. This recommendation is based 

on the decision process presented in Figure 4-l. 
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l Several modifications should be made to the analytical program. TCL VOCs and TCL 

pesticides/PCBs should be eliminated from the analytical program since these chemicals have not 

been identified as a concern through two years of monitoring. 

l Project laboratories should continue to be made aware of the presence of high TDS and salinity in the 

downgradient dredge spoil wells of the monitoring network so that potential interferences can be 

accounted for during the analysis of the samples. 

l Further discussions on the arsenic criteria issue should be conducted between the Navy and 

regulators during Year 3 of the monitoring program. It appears that it may be technically infeasible to 

meet the primary monitoring criteria for arsenic (SWPC of 4 ug/L) in the downgradient monitoring 

wells installed in dredge spoils. Based on potential receptors and site conditions, it may be 

appropriate to default to Connecticut WQSs or Federal AWQC as the monitoring criteria in the future. 

l Modifications to the monitoring network are also warranted. It is recommended that staff gauges 

SG-15, SG-16, and SG-17 and any associated surface water sampling be eliminated from the 

monitoring program. Surface water has not been present at these locations during the first two years 

of monitoring and no samples have been collected to date. Sporadic sample collection from these 

locations in the future, assuming surface water may be present at them in the future, would not 

provide meaningful information to determine contaminant trends. 

. Monitoring well 3MW12S which was part of the original monitoring network, should not be re- 

installed. This well was located in the Area A Downstream and was screened in alluvium. Monitoring 

well 3MW37S, which is still used for the monitoring program, is also screened in alluvium and is 

located in the Area A Downstream. Continued monitoring of 3MW37S should provide adequate 

information to assess contaminant migration issues from the Area A Landfill. 

l Monitoring well 3MW12D was installed in bedrock. No other downgradient monitoring well in the 

current monitoring program is installed in bedrock. It would be prudent to continue monitoring the 

groundwater in bedrock since some of the waste material included in the Area A Landfill sits on 

bedrock or on the alluvium that directly overlies the bedrock. Based on conversations with the 

Remedial Action Contractor, this monitoring well was destroyed during the Area A Downstream 

remedial action. Mobilization of a drill rig to re-install this well may cause some damage to the 

vegetation planted in the Area A Downstream. It is recommended that this well be re-installed and 

measures should be taken to minimize any damage to the new vegetation. If re-installation is 

determined to be infeasible, bedrock monitoring well 2LMW9D, located along the western side of the 

landfill, should be considered as a downgradient bedrock monitoring location. 
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l Routine maintenance should be conducted on the remaining monitoring wells included in the 

monitoring program to facilitate monitoring activities into the future. 
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ROUND 8 FIELD ACTIVITIES LOG BOOK 
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APPENDIX B 

ROUND 8 GROUNDWATER LEVEL MEASUREMENT SHEET 



b-a Tech NUS, Inc. 

Weather Conditiorur: 
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APPENDIX C 

ROUND 8 MONITORING INSTRUMENT CALIBRATION LOGS 



0 ‘It Tetra Tech NUS, Inc. EQUIPMENT CALIBRATION LOG 

PROJECT NAME : NSBNLON INSTRUMENT NAME/MODEL: ‘Tuu3n3mY MlzxEQ - 2cr2(3 

SITE NAME: Groton CT. MANUFACTURER: l-#ubu2tE. 

PROJECT No.: CT0 816 SERIAL NUMBER: t--la-yj- (kc?0 



0 =R Tetra Tech NUS, Inc. EQUIPMENT CALIBRATION LOG 

PROJECT NAME : NSBNLON INSTRUMENT NAME/MODEL: -JtCZf34rxTy N aax2 

SITE NAME: Groton CT. MANUFACTURER: Lf-LenE 

PROJECT No.: CT0 816 SERIAL NUMBER: 



0 R T&a Tech NUS, Inc. EQUIPMENT CALIBRATION LOG 

PROJECT NAME : NSBNLON INSTRUMENT NAME/MODEL: 

SITE NAME: Groton CT. MANUFACTURER: UeawA 

PROJECT No.: CT0 816 SERIAL NUMBER: -v=xaIa\ 

I Date 1 Instrument 

Comments 



. 0 R Tetra Tech NUS, Inc. EQUIPMENT CALIBRATION LOG 

PROJECT NAME : NSBNLON INSTRUMENT NAME/MODEL: 

SITE NAME: Groton CT. MANUFACTURER: 

PROJECT No.: CT0 816 SERIAL NUMBER: 901 a033 



APPENDIX D 

ROUNDS 5-8 GROUNDWATER SAMPLE LOGSHEETS AND LOW-FLOW PURGE 

DATASHEETS 



TABLE D-l 

SUMMARY OF GROUNDWAlEFl&&?FACE WATER FIELD PARAMETERS 
AREA A LANDFILL GROUNDWATER MONITORING PROGRAM ROUNDS 1 THROUGH 8 

NSBNLON, GROTON, CONNECTfCLfT 

1 of 4 

DH SC Tern0 Turb. DO Eh Salinitv 

WELL Round 1 DATE 1 Standard mS/cm De&GC NTU mgR mV ppt 
4MWlS 1 1 01 134 1 C-lid 
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2 
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(DG) 2 1121 
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TABLE D-l 

WELL Round 
2WMW41 DS 1 

(DG) z 
3 41712000 
4 7/20/2000 
5 12/14/2OOC 
6 3/9/2001 
7 6/20/2001 
0 9/23/2001 

W42DS 1 10/28/l! 

SUMMARY OF GROUNDWATERMJRFACE WATER f3ELD PARAMETERS 
AREA A LANDFILL GROUNDWATER MONITORING PROGRAM ROUNDS 1 THROUGH 8 

NSBNLON, GROTON, CONNECTICUT 

2 of 4 

PH SC Temp Turb. DO Eh Salinity 
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5 1 //I ?l/7nml 

6 : 
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TABLE D-l 

3 of 4 

I I I I I I I I I I I 

WELL 
BMSPOI 

PH SC Temp Turb. DO Eh Salinity 
Round DATE Standard mS/cm DegreeC NTU mg/L mV ppt 
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I- __ -_ __ __ 
, J , _- __ __ _- -- -_ __ __ 
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TABLE D-l 

SUMMARY OF GROUNDWATERMJRFACE WATER FIELD PARAMETERS 
AREA A LANDflLL GROUNDWATER YONfTORlNG PROGRAM ROUNDS 1 THROUGH 6 

NSBHLON, GROTON, CONNECTfCUT 

4 of 4 

DG = Downgradient Location 
UG I Upgradient Location 
REF = Reference Location 
SP = Seep Location 
MW = Monitoring Well 
SG = Staff Gauge 
Shaded numbers are suspect results. 
Staff Gauges SG-15, SG-16, and SG-17 were dry during Rounds 1 through 6. 
Locations marked with -were either not sampled or had an instrument error. 
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MPUNCCOATA: 

ite: 12, IL _ 33 

ne: il25 
~thod:Pefistaltic Pump 

WCiE .DATA: 

Color PH S.C. Temp. Turbtdity 00 Eli sallnlty 

visd StandrnJ n&m &g&SC NTU nun mV ppt 

(rl+b,- G-27 c:ssz /2.71- 1859 ‘3.9 ‘7 -9Y. JT - 

F kc eject Site Name: NSB-NLON I AREA A 
F ‘reject No.: CT0 203 5082 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Sl 

Da 

Tir 

Mc 

PI1 

Da 

MC 

Mf 

WI 

Iy pe: 2’ PVC 
I 

TC 

St 

5 

SI 

E 

TI 

Tj 
I 
9 

Ei 
See Attached Low Flow Purge Data Sheet 

Sample ID No.: g&u)& S- GW-CE 

sample LOCatbn: ~LMI*J 902 

Sampled By: izb AAlrSfQJ 
C.O.C. No.: 
Type of Sample: 

M Low Concentration 
[ ] High Concentration 

for Purge Data 

0 R GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc 

TN 

Tl 

T 

T 

T 

T 

T 

C 

A 

G 
I I I 

~BSERVATlONS2l!JOlES:~: . . . ; .( : ., ..:i:i:.::.:::;:i 

:IPeletf:A~lloalala:-: 

Duplicstm ID No.: 

c 

Slgnatur~s): 

1 



etra Tech NUS, Inc. LQW FLOW PURGE DATA SHEET Well No.: 2 bq u, 3-o ’ 

PROJECT: rJSB- mod DATE: /L* rd* ua i 
PROJECT NUMBER: tTD203 500L WEATHER: D\)~+cr:.,+ hfac& mq 

SITE: A&w PERSONNEL: T.a NwJsovJ 

Well Screen Depth: I ,/ . tt. Pump Type/h&d& Tide Cycle: 0 High 0 

Initial Water Level: &, 68 0 hrs. Pump Intake &!.tb: c] Low d 

3.1 Total Purge Time= q Not Affected Total Purge Volume= SO (mln) 

Time 

Noles: Water Quality Meter (S/NJ: 

Control Box Type (S/N): 



t - 
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GROUNDWAT,ER,Sj@lPLE LOG SHEET 
Tetra Tech NUS. Inc 

PageI of 2 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 203 5082 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Sample ID No.: 
Sample Location 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[XJ Low Concentration 
[ ] High Concentration 

SAMPLJNG DATA: 

Date: 12- 14-00 
Time: NR PYO 
Method:Penstaltic Pump 

PWRGE.UATA: 

Date: / 2 * /$ - 0 D 

Method:Peristaltic Pump 

Monitor Reading (ppm): - 

Well Castng Diameter & Matenal 

Type: 2’ PVC 

Total Well Depth CrD): 17, 3 Q 

Color PH SC. Temp. Turbidity DO I3 S8llnlty 
visld Slandrnl inSIan De&C N-N me/l ntV pp1 

Cl&l I- 64s 731 f.os is.3 4 dr -JkJ 
: 

I 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

I 

I 
:. 
I 

CIroleI:Apgl~abk: : Sjgnsture(s): 

MSlMSD Dupliatm ID No.: 
. 



” p It Tetra Tech NUS, ~nc. LOW FLOW PURGE DATA SHEET Well No.: ZNd~vM ih 3 
, 

I 

PROJECT: 
PROJECT NUMBER: 

SITE: 

Tide Cycle: 0 High @ 

0 LOW 0 

c] Nol Affected 

Well Screen Depth: 

initiai Water Level: T ‘a 08 go h:. 

Total Purge Volume= w 1 L) Total Purge lime= - (mW 

I 
Salinity 

I II 
Eh Commenls 

nnl ITIV 

Tamp 

QC 
PH Sp Cond( DO Turbidit! 

NTU 

733 

Water Level Volume Flow Rate Pump 

feel below TOC mL mUthin Setllng 

4.7 P 70 30 

!r*ys g qo 90 

SF.52 I890 so 

‘31-70 2~40 95 
‘;-,q 3 37qo 95 

mS/cm 1 mcJ/L 

742 

7~2 

Notes: Water Quality Meler (SIN): 

Control Box Type (S/N): * 



Project Site Name: 
Project No.: 

GROUNDWATE,P S&fVlPLE LOG SHEET 
Tetra Tech NUS: Inc 

1 2 Page- of - 

NSB-NLON / AREA A Sample ID No.: 34d375-GW-05 
CT0 203 I 5082 Sample Location: 

Sampled By: 
Domestic Well Data C.O.C. No.: 
Monitoring Well Data Type of Sample: 
Other Well Type: [Xl Low Concentration 

QA Sample Type: [ ] High Concentration 

SAMPLING’DATA: 

Date: IL-14 *ob 

Time: I333 
Method:Peristaltic Pump 

PURGEDATA- 

.: 

Color PH SC. Temp. Turbidity DO Eh SWtlty 

visual slmlml- nslcnl Dsiccs C NTU nlr/l 

c\ectv~ 6,/Z 0.7bd 4, I t cgtso 2.qq 
. . 

Date: /2.1g.o; 

Method:Peristalbc Pump 

Monitor Reading @pm): + 

Well Casing Diameter & Matenal See Attached Low Flow Purge Data Sheet 

for Purge Data 

ION: .‘: : _._:. 
I - - . . -.~d 

. 

L 

Analyur 

TCL VOIATILES 

TCL SEMIVOLATILES 

TCL PEST/PC& 

TCL PAH 

TAL METALS (TOTAL) + Hardness 

TAL METALS (DISSOLVED) 

,Total Organic Carbon (TOC) 

Chemical Oxygen Demand (COD) 

Alkalinity, Chloride, Sulfate. TDS 
-- 

Preservative Contamer Requirements GOIIS- 

HCL14’C 40 ml Vial 3 

40 c Qt. Amber Glass z 

4O c Qt. Amber Glass I 

40 c Qt. Amber Glass a 

HNO,14’C LPE I 

HNO,/4’C LPE 
I 

HCL14’C 3 4olvcq- 4,rJI 3 
H$O, I 4” C 250 mL PE I 

so c c \,cdPY LPE I 
I I I 

I I I 

I I I 
. OBSERVATlONWNOTEk: 

i ; 

: . 

Clf!cleif.Applteatw:: Signature(*): 

MSIMSD 
4 



Tetra Tech NUS, hc w ._-- 1 OW FLOW PURGE DATA SHEET 
Well No.: 3 r-w-) 33 s 

fiss- New Led- 
DATE: I-L * I<.& 

a03 - s-0 gt 
WEATHER: (‘,\p.cu- W I rz& . ~0 (4 1 

I\ PERSONNEL: -n .I& Ja- 

I Well Screen Depth: - 

. 
1; Il. Pump TV-. 

-, 
I41 e 12x hrtt. Pump tntake f%!@tb: 

TIcje,Cycle: 0 High ?- 
0 Low 6) 

t-l Nnt A&i&i 
lnitlal Water Level: ;5 1 . - - 

(mln) . ---. _ 
Total Purge Volume- -A@! t-1 I I 

memp 1 pH \Sp Condl DO 
’ - ‘My Eh 

- _ 
Water Level Volume . -.--r 

\Turbtdtty Sell 
..2,, NIU I 

Comments 

. 
mglL IJPl mV 

Time mS/cm 
ieet below TOC mL mUmin Settings ‘C 

- 
- .- 

1.. _ I .- 

;a d.g 0 .]I& s 5’ 7..’ 
,5&7q (&.q 0.7bI +A 41 

:x? 6.23 oi7sq 4 .2s 2.h . 

I II I I I 

Water Quality Meter (S/N): 

Notes: 

z.ontroI Box Type (SN __c_c_ -. T,t.hlr(imdPr WIW .- .-- e . _ 
- 

. Page -i 



GROUNDWATER GAMPLE LOG SHEET 
Tetra Tech NUS. Inc 

PageL of 7 4 

P ‘reject Site Name: NSB-NLON / AREA A Sample ID No.: 
P ‘reject No.: CT0 203 5082 Sample Location: &%Y/ 3 $0, 

Sampled By: Ku 
[ ] Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [Xl Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

- 
SA &lPUNG’OATA: : 
- 
Da te: /2-15-a Color pn ac. Tcanp. Turdldity DO Eh Sallnlty 

Tin 3e: 1630 ViSUd sthtari lk/an D&s C mu nun mV PIJ 
MS Ithod:Peristaltic Pump CkWf &pi I. I I Il. li’r Ia 2-94 -4fij 1 
- 
Pu IRGEDATA: 
- 
Da te: /(+/a40 

Me 1thod:Pefistaltic Pump 

MC miter Reading (ppm): - 

WC sll Casing Diameter & Matenal See Attached Low Flow Purge Data Sheet 

2 pe: 2’ PVC for Purge Data 

To ~tal Well Depth (TD): 12. 5 1 

St atic Water Level (WL): 7, ) 9 
cl ie Casing Volume(gal): 0, $ 

st art Purge (hrs): 07/d 

G Id Purge (hrs): 0753 
‘TC )tal Purge Time (min): 37 
Tc 

$1 _. ‘: 
I 

T( 

Tf 

if 

T( 

T1 

Td 

Tl 

C 

Al 

I I I 
I I 

0 

c Itrlrll:Applloabtc.- 
I 

M-SD Dupllute ID No.: 

I 

r 



Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: ;21E/fw38Df 

PROJECT: /v-‘o /laoA/ 

PROJECT NUMBER: cl-u. 203 

SITE: A&A A 

, 

PE 

DATE: p-13-00 

WEATHER: OlA5rc~&fr 
RSONNEL: 

Well Screen Depth: -1 - H. Pump fy@&g&l: 

lnltlsl Water Level: 
- ‘@.- hrs. Pump Intake j&$& %ttO* 

Total Purge Volume= r.3 Total Purge Time=33 (min) 

Time 

7736 

7 

v(/6 

1753 

Weter Level 1 Volumel Flow Rate 1 Pump 

I”“. ““I”.. . WV . ..- mUmin Settlng4 

Tide Cycle: 0 High @ 

0 Low@ 

d Not Affected 

Eh 

mV 

I 
Cdmmenls 

I -- s M 
22l 

etw c 

Waler Quality Meter (SIN): 

Control Box Type (S/N): 

Notes: 

T* rr_hldimet~r IS/N): 
- - . Page L Jf 3 

-- -. _ --.- _ 



0 R GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc ,r:.: ,;: 

Page1 of 2 
1 

Project Site Name: NSB-NLON I AREA A Sample ID No.: 
Project No.: CT0 203 5082 Sample Location: 

Sampled By: 
[ ] Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [x] Low Cokentration 
[ ] QA Sample Type: [ ] High Concentration 

I 

mg Diameter 8 Matenal See Attached Low Flow Purge Data Sheet 

for Purge Data 

I I I 
I 

OBSERVATIONS~NOTES: 
I I I - :_: 

I 

- 
Clrsirtf.A~lioshle: 

MSlMSD Duplicatm ID No.: 

Signature(s): 



Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: ~wflti Xq DS 

PROJECT: pjsJj -ivhld DATE: 1-L. Ik.OQ , 

PROJECT NUMBER: c.Y-c;, 203 so82 WEATHER: a~sY-- M, ndy ~CH ( ?&it, 614 
SITE: ~l%S A- PERSONNEL: --P I) r)1’llti5:,0 

Tlde Cycle: 0 High 0 

0 Low 0 

q Not Affected 

Well Screen Depth: I! ft. Pump Ty~ial; 

Initial Water Level: ia hrs. Pump Intake f&tU~: 

Total Purge Volumes 3. 3L 
c9 0: L) Total Purge Time= 8 5 (mW 

SQ Con4 

mS/cm 

DO 

mglL 

Comments 

Water Quality Meter (SIN): 

Conlrol BOX Type (SIN): - 

TI whidlmeler IS/N): (3357- w7 

Notes: 

7 

Page c. Jf * 
.- 



. 

, 

, 

Tetra Tech NUS. Inc 
0’ 

Page_L of ‘z 

Project Site Name: NSB-NLON / AREA A Sample ID No.: 
Project No.: CT0 203 5082 Sample Location: 

Sampled By: 
[ ] Domestic Well Data COG No.: 
[x] Monitoring Well Data Tvpe of Sample: 
[ ] Other Well Type: i>;;l Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

- 
SA MPUNG DATA: :.. .:. .’ 

Da 

Tin le. 1740 vislul Stmuhd 8iSh11 Dc~hrs C NTU mJ1 mV pp1 
Me ~thod:Pefistaltic Pump clecl I- 7.11 232 IL64 8.35 $231 -xv I 
- 
w MiE.OATA:.- .: . . 

Da te: j2.fL. 00 

Me 1thod:Peristaltic Pump 

MC motor Reading (ppm): - 

WC 91 Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

3 pe: 2’ PVC for Purge Data 

TO ‘tal Well Depth (TO): / 7 3 S 

Sli ntic Water Level (WL): 3 
01 

St 

El 

Tc 

Tr 
I 
$4 

al Vol. Purged (gal): 3 -7 7 
LUIIRI;E.C01;L;ECnQNIINFQRIIIIATION: 

Anatysls 

:L VOLATILES 

ZL SEMIVOIATILES 

;L PESTIPCBs 

ZL PAH 

9L METALS (TOTAL) + Hardness 

9L MFrALS (DISSOLVED) 

3tal Organic Carbon (TOCj 

hemrcal Oxygen Demand (COD) 

Ikalinity, Chloride. Sulfate. TDS 

1 Preservative 1 

I HCL/4’C 

40 c 

40 c 

40 c 

HNO,14’C 

HNO,/4’C 1 

HCL14’C 

H$o,14°c 

4O c 
1 

., . . . . . . . . . ‘.. ,. _.. ;., ..::::i::r: :::: .:, 

Contsinef Requirsmentt 1 Colktmd 

3- 40 ml Viil 

2- Qt. Amber Glass V 

/ - Qt. Amber Glass w 

2- Qt. Amber Glass a 

/-Swwf LPE 4’ 

/-%ml LPE r/ 

2 -*ml vi+/ Mml 

I- 250 mL PE r/ 

/ - /UozY/ LPE Id 

GROUNDWATER SAMPLE LOG SHEET 

T( 

Tt 

TI 

Tt 

Td 

T1 

Tc 

C 

ix 

I I 1 

I I I 
I 
0 
II 

I I I 
IBSEftVATlONSl:NOTES::. . “’ .j . . . . 1;’ . . . . . . . . . . . . . .,:::.;j:,: .(‘, .:.., .::,.i::.j::::;:: 

Pu 

J 

id d-1 gv\ Il-‘2-Ci*- id:\\ 5tc-glc &- VLI( hrc~ S+~~ccu7 

re y4d 

I 
c 
I Signaturs(s): 

- 



G-l - I -...1 .-- 
Well No.: mNrwJ 4QbS~OS 

Tetra Tecll Nus, rnr; u I LOW FLOW PURGE DATA SHEET 

PROJECT: 
/+gj -NiAtJ /lw=c\ fi --i&*45 

DATE: Q.lZ* 00 

WEATHER: ‘+KY - (w& - COOL 

PROJECT NUMBER: cl-0 203 5062- 

SITE: p&A A 
PERSONNEL: ‘-j?Q A@SbfJ ’ 

; Tide Cycle: 0 High 0 

Well Screen Depth: 
1 It. Pump TyPeMttMals 

____L, 0 Low @ 

lnltlal Water Level: e 
8’ hrs. Pump Intake fB,pth: 

f1.v @l/L) Total Purge Time= 75’ @In) 
0 . Not Atfected 

Total Purge Iiolume=- 

Temp pH SpCond DO 
Turbldlty Sallnlty 

QC mS/cm mgIL NTU P-’ am ..*-- 

Control Box Type GM): 

7. .+ldi~ntnr (Sm\’ 
Page __ 



, 

0 =R GROUNDWATER SAMPLE LOG SHEET 

Sample ID NO.: i'W&ylbS GW-05 
Sample Location: 
Sampled By: 
C.O.C. No.: 

w 
\ 

Type of Sample: 

Tetra Tech NW. inc 

Page-L of - a . 

I aroiect Site Name: NSB-NLON / AREA A 
I project No.: CT0 203 5082 

[ ] Domestic Well Data 
ix1 Monitorina Well Data 
i j Other We?1 Type: ia Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

S1 4MPLiNODATA: 

Di rte: 1 2 - Ic( - r?L Color pii S.C. Temp. Turbidity Do Etl Salinity 

Til me: IS40 vinul Standmd n&cm D&s C NTU me/l mV Ppc 
Ml ~~od:Perislaitic PUt’IIp r/ear 7.01 2.71 l/7. RO [0,4 c/d.Y f -33( . - 

Pi JRGE.DATA: . . . . : : :. ,,. .,/::. 

DJ ate: 12. i2- 00. '-&wd 5 
Ml sthod:Penstaitic Pump 

MI onrtor Readrng (ppm): - 

W ell Casrng Diameter & Malenal See Attached Low Flow Purge Data Sheet 

TJ rpe: 2’ PVC for Purge Data 
/ 

Tr atai Well Depth CTD): id-&b 

d talk Water Level (WL): 2 $4~7 
0 ne Casing Uolume(gal): Z .z cd 

S tart Purge (hrs): 1’309 

E nd Purge (hrs): rqpl I 

11 otai Purge Time (mm): 8 b 

9 :, .:i_::.._.: :,.: .:... 

AtUlySiS 
TI CL VOLATILES 

TI CL SEMiVOlATlLES 

Tf CL PEST/PC& 

T CL PAH 

T, AL METALS (TOTAL) + Hardness 

T AL METALS (DISSOLUED) 

T otai Organic Carbon (TOC) 

C :hamicai Oxygen Demand (COD) 

A Jkaiinity, Chloride. Sulfate, TDS 

Prssenmtive Cant&r Aequirewnents COUBOlOd 

HCL14’C 3- 40 ml Vial v 

4O c 3- Qt. Amber Glass ti 

4O c /- Qt. Amber Glass v 

4Oc 3- Qt. Amber Glass u 

HNO,14’C I -5-o ‘hc L PE 1/ 

HNO,14’C /- srCc* IL PE w 

HCLl4’C 2- w?w 9 rlrii8e-neaW I/ 
Hgio,14°c /- 2SGmLPE L/ 

I 4Oc I f- /00&j LPE Ii/ 
I 

I 
c :liefetf:Appiksbls:~ _ i : 

II 
MSIMSO Dupliuta ID No.: 

Sigmturs(s): 



0 R TetraTech NUS, 1n.c. LOW FLOW PURGE DATA SHEET Well No.: 2tinw 41 DS 

PROJECT: n)sp, /l)ad j&nc\~ DATE: /2*/F&-Ob 

PROJECT NUMBER: CT0 a03 SW2 WEATHER: Sccnfl q . 3 wy ,,,, . clq t&e 
t ’ 

SITE: /+veQL A- PERSONNEL: Tn ’ /cfu rc, J6 k, 

Well Screen Depth: I ft. . Pump ly~eM&xM _-___ Tide Cycle: 0 High 0 

Initial Water Level: Q&y b I3 01 hrt. Pump Intake (&tth: 0 Low 0 

Total Purge Volume= (W 1 l-1 Total Purge Tlmet %C) w (mm) 0 Not Affected 
I 

I 

Temp 1 pH ISp Condl DO 1 Turbidity 1 Sallnlly I Eh 

Water Quality Meter (S/NJ 

mS/cm md- NW PPl m” 

IJJ. y - -311.‘. 

- p.47 

cd4 1 T-22 1 I Sd 1 ycsq 1 7.26 [ - I-3x/ I 

Notes: 

Control Box Type (SIN): 

Turbidirnefer (SM): 
Page .L 

-- -... _._- -- 
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r 

3 
i 

i, 

0 R GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. tnc 

i 
I 2 Pane nf 

. ‘J’- -. - 

Project Site Name: NSB-NLON / AREA A Sample IO No.: &IV qJ@-&@ 
Project NO.: CT0 203 5082 Sample Location: awm,,q3Df 

Sampled By: Fu 
[ ] Domestic Well Data C.O.C. No.: Ia~aoP 
[x] Monitoring Well Data Type of Sample: 

[ ] Other Well Type: [Xj Low Concentration 

[ ] QA Sample Type: [ ] High Concentration 

SAMPlJNG’DATAr 

Date: rz-130 30 Color PH S.C. Temp. Turbidity DO Eh Sallnity 

GEDAfA-i : . . 

12-13-00 

od:Perist&ic Pump 

tor Reading (ppm): c- 

Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

1: 2’ PVC for Purge Data 

Casing Volumetgal): 2.3 

t Purge (hrs): .OW I 

Purge (hrs): / / /. y 

II Purge Time (mink 94. 
II Vol. Purged (gal): 3, .5 

SERVATIONSXNOTES? .: .: : . . . . .:::..:. .:.: .:.:. 

d&7 
G/Ill sonrpr, ofl lZW3-00 m 

UC= 3.25 o- Q-13-00 



Tech NUS, Inc. LOW FLOW PURGE DATA SHEET WeII No./ dWAW YdDf 

a 

0 

L 
I 
I 

I 

/ 

PROJECT: 
PROJECT NUMBER: 

SITE: 

DATE: 

WEATHER: 

PERSONNEL: 

Well Screen Depth: - i - ft. pump Ty@l&@&): 
Initial Water Level: -a- hrs. Pump Intake l&&t: h tt0 m 

TotalPurge Volume= Total Purge Elmer 9c/- Wn) 

Tide Cycle: 0 High @ 

•J Low@ 

6y Not Affected 

Comment! 

Water Quality Meler (SIN): . 
Cnntrol Box Type (S/N): - - 



: 

0 It Tetra Tech NUS. lnc 

GROUNDWATER s!MPLE LOG SHEET 

Paae i af 2 
_ - a-- -- - 

7roject Site Name: NSB-NLON / AREA A 
‘reject No.: CT0 203 5082 

Sample ID No ‘U&4 3 “- ‘%kr( . . 
Sample Location: &4fl Irv’ q 3 c) I 
Sampled By: Kb 

[ ] Domestic Well Data C.O.C. No.: A- iatrm 
[x] Monitoring Well Data ’ Type of Sample: 
[ ] Other Well Type: [Xj Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

&MPUNG’DATA: . . . 

ate: Isw4-w Color PH S.C. Tamp. Tutbldity DO Eh Sdinity 
me: Plw visual Stan&d iS/an Dee-ma C N7-u nlrfi pP( 
ethod:Pedstaltx Pump &kLsEz’ 6.60 3.60 10.3s a- Y. 4,r ,“’ -‘lb0 
UffiEDATfi: 

ate: p-1 2-00 

lethod:Pefistaltic Pump 

lonltor Readtng (ppm): - 

lell Casing Diameter & Matenal 

ype: 2’ PVC 

ota~ Well Depth (TO): /,T, 6 7 

8tatic Water Level (WL): 2. d 6 

)ne Casing Volume(gal): 2 I 

;tatt purge (hrs): 1316’ 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

,::.. 



I n , ,, Teba Tech NUS, Inc. LOW FLOW PI 
URGE DATA SHEET 

Well No.: &MU 73v’ 

\ J 

/um .MdN 
DATE: IZ-IZ-ou . 

PROJECT: WEATHER: w5 c\I, d-l 

PROJECT NUMBER: cto 203 PERSONNEL: 6 h/ I.//Ok In/yclI 
.I_ - 

SITE: 
AYEA /t 

p”mf) q/@&&Jlsl:PPr d-l fr c Tide Cycle: 0 High @ 
r, f - ft. l-l lnu#fi 

I Well Screen Depth: 

lnltlal Waler Level: - ,r, r Total Purge Volume= 5. 1 Y 
, V,Q, , -.-J Time-2 

I I I , 

l--ix Water Level 1 Volume\ Flow Rate I 
Pump 

mm..*--- II Of! 

._---- 

Control BOX TYPe (S/N)’ Page -.- 



project Site Name: NSB-NLON / AREA A 
Project No.: CT0 203 5082 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QASample Type: 

Sample ID No.: 2Lc’-Gti9 0 5 ow-05 
Sample Location: A+2EP 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

M Low Concentration 
[ ] High Concentration 

I 
SAMPLING’DATA: 

Date: 17 -I< -03 
Time: i-b-+ 

:’ 

Color PH S.C. Temp. Turbidity Do Eh wnity _ - 
VisIul Stmuiard n~S/cn~ D&&s C NTU mr/l mV Pp1 

Melhod:Pefistaltic Pump 

Monitor Reading (ppm): - 

Well Casing Diameter & Malenal See Attached Low Flow Purge Data Sheet 

Type: 2’ PVC for Purge Data 

Total Well Depth (TO): 16’ d 7 7 
Static Water Level (WL): I’ g %! 

One Casing Volume(gal): 2 ‘43 

Start Purge (hrs): 0740 
End Purge (hrs): 09W 

Total.Purge Time (min): 1% 

Total Vol. Purged (gal): $, sb 

SAMPLE.COLL;ECIIIBN~INFORMA~ON:. ,. . ,. ‘:: +:;:;{ ::,: 

Analysis 1 Preserv8tive Container Requirements 1 collsotqd 

TCL VOLATILES I HCL14’C 3 - 40 ml Vial I L/ 
..- I/ 

GROUNDWATER ,SAMPLE LOG SHEET 
Tetra Tech NUS. Inc 

,! ,,: 

Page1 of 1 

TCL SEMIVOLATILES a0 c 

TCL PESTIPCBs 40 c 

iCL PAH 40 c 

TAL METALS (TOTAL) + Hardness HND,14°C 

TAL METALS (DISSOLVED) HNO,14’C 

2 - Qt. Amber Glass 

I -. Qt. Amber Glass 

cl- Qt. Amber Glass 

/+x( LPE 

1 %:*;m,j L PE 
1. . 

Dlrelr#f.Appllcable~.- 

MS/MD Dupllate ID Np.: 

-- 

Slgnstura(s): 



.- 

etra Tech NW, fnc. LOW FLOW PURGE DATA SHEET Well No.: 2vJ m k) 4Y D S 

PROJECf: ,ee FxuQJLhfi DATE: \7-r3--6b I 

PROJECT NUMBER: trr,zo3 508L WEATHER: SMme9 , ckti , VP/~ &ICI 

SITE: cl2-A n PERSONNEL: y -“D l jr\u 4 \L ’ 

Well Screen Deplh: __ l ft. . Pump TytM&&&l. Tide Cycle: 0 High 0 

lnitlal Water Level: JJ38 @ cj72b hrs. Pump Intake Qggth: 0 Low 0 

0 Not Affected 
Total Purge Volume= 4.5G @) Total Purge Time= 1 zL __ Wn) 

I 

1 I 
s]Voturnel Fliw Rate 1 Pump 1 Temp 1 pH ISp Condl 

I 
DO (Turbidity 1 SpllnuuI Eh 1 cknmentsl 

J',A Id 

,trn I 

I! q.03 !73t 

t II4 22 17.6) d‘! 

Water Qualily Meter (S/NJ 

Control Box Type (S/N): 

Noles: 

- - Page L\ of 2 
.~ 



0 It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc 

Page1 of 2 

Project Site Name: NSB-NLON / AREA A Sample ID No.: 
Project No.: CT0 203 508: Sample Location: 

Sampled By: 
[ ] Domestic Well Data C.O.C. No.: 
Ix1 Monitoring Well Data 
i j Other Well Type: 

Type of Sample: 
[x] Low Concentration 

[ ] QASampleType: [ ] High Concentration 

- 
! SAMPLlNG:DATA: .:. ‘. ‘. 

I late: 17 - I r - c G Color PH S.C. TSUtlp. Turbldlty DO Eh sallnlty 

: lime: ISYC) visual Slmndd &/an De&es C NTU mV Ppt 
I kfethod:Pertstaltic Pump cleal/ 6 98 3.90 10.61 M-8 %Y$ -351-y - 
I QRGE.D&Td.’ . . ,,. ::. : :; :‘; . . . . :,::::.:::,,:. :.:_‘., :_ . . . . . 

I %x,-d s 
I 

I 

Wefhod:Peristaltic Pump 

Monitor Reading (ppm): F 

Well Casing Diameter & Matenal 

Type: 2’ PVC 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

Total Well Depth (TD): 1 L* 7 1’ 

Static Water Level (WL): a. 52 
One Casing Volume(gal): 2 .J 2. 

Start Purge (hrs): /u ax 

End Purge (hrs): rr40 , 
Total Purge Time (min): 7 .j* 

ITotal Vol. Purged (gal): 2 - 9 v 
/~~~~E.co~;LEc~QN~~N~R~~~~: : . . .’ .. .: :.. . . . . ‘.:..... .::. i : :..::::j:j::::..:::::j . . 

Analysis Preservative Container Flequimmonts 1 COIIC~ 

TCL VOlATlLES HCL14oC 3- 40 ml Vial I d 

‘TCL sEMlvolATlLEs 4O c 2’ 01. Amber Glass 

TCL PEST/PCBs so c I Qt. Amber Glass I \/ 

TCL PAH so c 2 Qt. Amber Glass d 

Total Organic Carbon (TOC) 

Chemical Oxygen Demand (COD) 

Alkalinity. Chloride, Sulfate, TDS 

&so, I 4O c l- 250 mL PE 

4O c I - /,e;,, LPE 
I I 1 

, 

Clml~t?.AppllcabW.- Slgnaturc+): 

MWMSD Dupliuti ID No.: 
-- 

/-.- 
I 



tra Tech NUS, Inc. LOW fLOW PURGE DATA SHEET 
Well No.: 2fl yl? ti R-D 1 

epth: ---e-L 

- 
Control Box Type (SIN): 

__ VI A 



GRGilNDWAT,ER’SAMPLE LOG SHEET 
Tetra Tech NUS. Inc 

Page) of 2 
‘LVZ,./UXr>C-UT 

76 DJ 
Project Site Name: NSB-NLON / AREA A Sample ID No.: I---- ‘y-a % 
Project No.: CT0 203 5082 Sample Location: 3k/bk/ 

Sampled By: FrLv 
[ ] Domestic Well Data C.O.C. No.: A-t _ 
[x] Monitoring Well Date? Type of Sample: 
[ ] Other Well Type: M Low Corlcentration 

[ ] QA SampleType: [ ] High Concentration . 

-. ;me: H5 i, 1 vlsuai stmdani ilskm rk+es c NTU ppt 
Method:Peristaltx Pump I Ckvr 7-m q-0.5 Y-Y YF 4 
PU~EDAy&:: ... ..: : : : .x1.. : ._: 

pe: 2’ PVC 

~tal Well Depth CTD): 17, 3 2 

atic Water Leve: (WL): 1. k5. 

ne Casing Volume(gal): ? , 6 

kart Purge (hrs): @8rrff; 

nd Purge (hn): 1019 

See Attached Low Flow Purge Data Sheet 

fo: Purge Data 

I I I 
1BSER~~~ONS2MOTE~::.. .,_ . . . y...:.. :.: .: . . .::.. ..p .:::: ..j;:j ii:. ,_,. :.. 

dcf bl(~’ Sew,,ph @ ht*f date 

m!clrtt:ApplIoahlw : 

MSMSD Duplicata ID No.: 
-. 



LOW FLOW PURGE DATA SHtE 1 
..w.. No.: a1J/iwqd05 

etra Tech NUS, Inc 
DATE: l&13- dc) 

PROJECT: 
/US@-NLOJ WEATHER: 30’5 SLJv1J1’/ 

PERSONNEI 

me=r\- . ---- 
I 

feet below TOC 
I or( 

mumln 

. 

Control Box Type (SM): _ 
-. 

TI tdhidi_mptqr (gq): __ _J__L_eL - 



0 It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc 

DnnP I rrf ‘7 
. “3” “I - 

3rWGWY76?5-@5 
Project Site Name: NSB-NLON I AREA A Sample ID No.: 
Project No.: CT0 203 5082 Sample Location: 

-i 
-4%&7OI 

Sampled By: Few 
[ ] Domestic Well Data C.O.C. No.: -121300 
[x] Monitoring Well Data Type of Sample: 
[ ) Other Well Type: [x] Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

WMPLING DAfA:- 

late: rziv-00 Color PH S.C. Tamp. Turbidity DD Eh Sslintty 

‘ime: 0900 Visual Slwwhd -mSan Degrees c NTU n&l ntV PP 
k4thod:Perislaitic Pump grev 6’10 9.x 7s6 6\r r-2 -a33 ,’ 
WffiE.DATA: . . . 

late: I~-lY-oO T&idJy =3(7 @ lOr0 ~dSn*rrptP mur~k 

Whod:PeristaiDc Pump 

- donitor Reading (ppm): 

Nell Caswtg Diameter & Matenai See Attached Low Flow Purge Data Sheet 

ryp8: 2. PVC for Purge Data 

rotai well Depth CTD): f 43 0 

%atic Water Level (WL): 14’ 

Dne Casing Voiume(gal): 2 l 3 . 

Start Purge (hrs): 0 70 

End Purge (hrs): 0 92 0 
Total Purge Time (min): 112 

Total Vol. Purged (gal): 2 I 4 

SAMPL;E.COL~CnDNilNMIR~~ON: :;.::: _. : : 

bBSWA3lONSZ.NOTBS-.-: . : 

clrsle*.Applicshle::: ‘. 

MMRSD Dupliwte ID No.: 
/ 

&A=0 ‘alYoo-01 



-_ 

I LOW FLOW PURGE DATA SHEET 
Well No 2wAu4705 . . 

Tetra T&t NIJS, Inc. I 
Irr III AA I 

- 
I- 

/ . --I- ft. Pump 

~%rnp 

Total Purge Time= 

DATE: I/-17-UV 
_a -1, I -. - - 

WEATHER: _ 

PERSONNEL: 

we,, &JY,I”.. --r--~ - 
lnitlel Water Level: e 

Control BOX Type (SM): ,b 
r_..&:Ama)O, rs’N\: _ _ 

Page t 



I 

0 R GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc 

Pano I nf 2 
* -3-A “. ; 

Project Site Name: NSB-NLON / AREA A Sample ID No.: 4bwm.s & 
Project No.: CT0 203 5082 Sample Location: qfi&jo(I 

Sampled By: Fcu 
[ ] Domestic Well Data C.O.C. No.: d- rd!scm 
[x] Monitoring Well Data Type of Sample: T ’ 
[ ] Other Well Type: D<] Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

I&MPLlNO:OAT& 

late: / z-&o0 Color PH S.C. Twnp. Turbidity 00 Eh -w 
‘ime: 1210 vl.slId Stmdami inS/cm D&es C XTU n&l mV w 
Aethod:Perisialtic Pump Clcp r S 00 0270 IO. 40 2, B 6.54 tYb6.1 - 
W?GEDATA:. ‘. .:. . . .: : . ..’ .,.. :: .‘.’ . . ,:, ,: .:..~..;j::,_ 

late: 12-/&m 

Aethod:Peristaltic Pump 

Aonitor Reading (ppm): - 

Nell Casing Diameter & Matenal See Attached Low Flow Purge Data Sheet 

rype: 2’ PVC for Purge Data 

rotai Well Depth (TD): aa, SO 

Static Water Level (WL): 

3ne Casing Volumr$gal): 2, / 

Start Purge (hrs): l//6 

End Purge (hrs): 1210 

Total Purge Time (mink sl/ 

Total Vol. Purged (gal): 1, 6 

QBSEfWATlQNS2NDTEk:. .’ .;j .: ,. :: ... :..:i.: ., :,:: ,‘i’ ..:;:. .: :,.. .: 



i. 

0 R tetra ~ech~ NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: ~~w~l~ 

PROJECT: 
PROJECT NUMBER: 

SITE: 

DATE: 

WEATHER: 

PERSONNEL: 

Well Screen Depth: Pump Ty~i:Pef&0oltrL Tide Cycle: 0 High 0 

lnittal Water Level: -6,92 Lxhi. Pump Intake m: b~gw 0 Low@ 

Total Purge Volume= (oa1/ L) Total Purge Tlma=L (mln) ca/ Not Affected 

1 
Water Level Volume Flow Rate Pump Temp pli Sp Cond 

laal halnw Tf’X ml ml lmin Soiflnnr PC: mS/cm 

Commenls 

Water Quality Meler (SiN): 

Control Box Type (S/N): * 

Tl+ldimetar (SMI: _ _ _. -- 

Noles: 

.- 



0 R SURFACE WATER SAMPLE LOG SHEET 
.; 1 I. 

PageJot j- 

I Project Site Name: Sample ID No.: 

I Project No.: Sample Location: 

Sampled By: 

0 Stream . C.O.C. No.: 

II Ww 
0 Pond 

0 Lake 
mer: asp 0 High Concentration 

0 QA Sample Type: 

I 
5 j;ii: . . . 

c 
0 
T DcgreesCj NTU 1 I@ 1 % UIV 

0 
N t 1 

& 

s iii;; 
:.. 

L 

Tl CL VOIATILES 

T CL sEh4lvolATlLES 

T CL PEST/PC& 

T CL PAH 

T ‘AL METALS (TOTAL) + Hardness 

T ‘AL’METALS (DISSOLVED) 

1 ‘otal Organic Carbon (TOC) 

C :hmi~al Oxygen Demand (COW 

P rlkaiinity. Chloride. Sulfate, TDS 

HCL/4OC 

4Oc 

4Oc (X ot.AmberGhss I 
4Oc dk Ot.AmberGlass 

HNO,/4OC 

HNO,/4OC 

HCL14oc 

H$o,14°c 

4Oc 

f LP& I I// 

+&RGlas5. J/ 

I 25OmLPE I / 

I LPE 1 v 



I Jroject Site Name: 

I Project No.: 

fl Stream 

II WW 
0 Pond 

SURFACE WATER SAMPLE LOG SHEET 

0 QA Sample Type: 

I 
3 
C 
1 
c 
M * 
‘s 

Andyds 

Tf CL VOLATILES 

TC CL sETMvolATlLES 

TC CL PESTlPCBs 

Tl CL PAH 

T &METALS (rOTAL) + Hardne= 

T AL MEFAIS (DlSSOLVEt)) 

T otd organic Carbon (TOC) 

C :hetnioal Or/gen Demand (COD) 

A Jkalinity, Chloride, Sulfate. TDS 

I HCL14°c 

r” c 

so c 

40 c 

HNo3/4°C 

HNOS140C 

HCL/S°C 

i+!30,14°c 

4Oc 

MWTUSD oupkate ID No.: 
- 

Sample ID No.: 
Sample Location: 

Sampled By: 

C.O.C. No.: 

0 High Concentration 

r;” 3 ._‘ -ii7 
4 .:.:.:.:~:.:::::::.:.:.~:~:.:::::i:::i::::::::~::,:::~~::~:~:.:~;~~.:~~;::. :.:;;.::.::.r.:.:...::::::::::.:::::i::I:::~:: ..‘. .‘. :.:.::::::::.:.:.:::::‘: :,: ..,.:,: ::,...........:.:.:.:::::::!..:.~~:~.,. ,,,_,_ :.: ::::1.:.:.:.:.....:.:.:.: . .._._._ ~ ..,._.,.... . t . ..-. - . . . . . . . . . -.- ._.,:..,,.,._._.~. . . . :.:::::::--..- . . . . . . . .._ l.:,:.:.:.: ._.__...:. . . . . . . . . . . . . . . . . . . . . . . . . . ..:,:.:,: :.:.. ., 

cont8lnr Raquirrmants 1 conactd 

- -.- 
arw -R-&l== 

I 25OmLPE 
r I PF 

.- 



n R SURFACE WATER SAMPLE LOG SHEET 

m--- I -I ( 

project Site Name: 

Project No.: 

1 Stream 

0 SvM 
(-j Pond 

(‘J Lake 
QJlther: 
0 QA Sample Type: 

Sample ID No.: asG19-0s 
Sample Location: AAtr 

Sampled By: 
C.O.C. No.: -& 

Type 

d 

f Sampie: 
ow Concentration 

fl High Concentration 



Project Site Name: 

Project No.: 

0 Stream 

II Spring 
[I Pond 

0 Lake 

a/6 ther: 
0 QA Sample Type: 

Sample ID No.: 

Sample Location: 

Sampled By: 

C.O.C. No.: 

Typepf Sample: 

NJ ow Concentration 

fl High Concentration 

:::.............:..:.:. ...... . . . .:.:_,_: ..... :.:.:.::: . :, ........... . .___.: ........ .......... . ............... ..:.:.:.:,:.: :...:.::.. .,... . . . . . 
1-p. DO Eh 

~ 

kalin’ . Chloride, Sulfate, TDS 

, LrF\ 

dXqodGla= 
I 2SOmLPE 

I LPE 

: : _...I : .: ,. : 4 Signature(s): 

MSIMSD Duplicate 

I 

0 R SURFACE WATER SAMPLE LOG SHEET 

P*geL of I 



n R SURFACE WATkR SAMPLE LOG SHEET 

. rys&“,\ 

Droject Site Name: 

%oject No.: 

0 Stream 

II Ww 
0 Pond 

J 
0 ke 

ther: 
0 QA Sample Type: 

Sample ID No.: scJss~I-os,~ 
Sample Location: 
Sampled By: ~--?2%- 
C.O.C. No.: ,44?r&oo 

Type f Sample: 

aAp ow Concentration 
fl High Concentration 



F ‘reject Site Name: 

F project No.: 

0 Stream 

0 Spfing 
0 Pond 

0 QA Sample Type: 

- 
si 
Dz de: 

Tii 
D( 
Mc I 

SURFACE WATER SAMPLE LOG SHEET 

Sample ID No.: -%%a’2 -05 
Sample Location: A&I+ ~4 
Sampled By: b/m 
C.O.C. No.: 

Type of Sample: 
gkow Concentration 
0 High Concentration 

TC 

TC 

AMt@S 

:L VOLATILES 

:L sEMIvolAnLEs 

:L PESTlPCBs 

:L PAH 

u. METALS (TOTAL) + Hardness 

iL METALS (DISSOLVED) 

tat Organic Carbon CroC) 

mioal oxygen Demand (COD) 

unity. chloride. Sulfate. TDS 

I -atha 

HcL/4°c 

4Oc 

40 c 

P c 

HNO,14’C 

HNO114’C 

HcL/40C 

H,so,/4°c 

40 c 
I 

containr Requii8nbalb collatmd 
xg( 4OmlVi // 
Eqk ot.Amb8rGlass 

( 01. Amber Ghu 

a>c MAmberGlasa 

I LPE 

I 250mLPE # 

LPE 



n R 
. 

SURFACE WATER SAMPLE LOG SHEET 



-- 
0 R 

SURFACE WfiTEi3 SAMPLE LOG SHEET 

Pi?@& of I 

Project Site Name: fiL3 ALo/d Sample ID No.: sic1S~W- -6aff 

Project No.: CT0 203 Sample Location: ARMA 
Samoled Bv: 

0 Stream 

II Wing 
0 Pond Type of Sample: 

fi Lake Id ow Concentration 

e/ * Other: G/ltl- d fl High Concentration 

0 QA Sample Type: 
I 
? 
c T-P- lurbldlty Do salinky Efl 

‘i 
c 
h -2 
m 
a I 

AMlySlS 1 Proaavsuvs contslnff Requiromsnts 

7 ‘CL VOLATILES Hcx14°c 

1 *CL sawomlEs 4Oc 

1 -CL PEST/PC& ’ 4Oc 

1 rcx PAH 4Oc 

1 ML METALS (TOTAL) + Hardness HNo,/4°C 

1 ra hmas (0tssoLvED) HNo,/4°C 

1 r0mi organic Carbon (XX7 I HcL14°c 

t :~UTIII Oxygen Demand (COD) Hg3o,I4oc 

1 Ukalinity. Chloride, Sulfate, TDS I 4Oc / LPE I / 

:-...-. .__: ,..:: :.:. :_; _.: _. :_::...:, : _.,_ :.,.:.:.: ,. . . . . . :li:;::i;:.i:::: :.:,:..... :k::.;, _, ..:,..:.:_..: .:,:.: .:.:_ ::::::::.. .: .:. .._. 

-_-. .- 



ROUND 6 



IRI SURFACE WATER SAMPLE LOG SHEET 
r I 

I -I Da,, -a I I 

Project Site Name: 

Project No.: 

0 Stream 

II Wing 
fl Pond 

Cl ke 

ux ther: 
0 QA Sample Type: 

l-aye& UI -L 

/t/so /l/cod Sample ID No.: sLds6s31-q-&p 

-0 -203 Sample Location: 

Sampled By: 
C.O.C. No.: z?ge - - 

Type f Sample: 

d ow Concentration 
Mt#h2d 0 High Concentration 

.:::.:::::.:.:.:.::.:.....::::.::. __.,._.:,., :.....:.. .‘::I:::i:::::i.::::,;:.:~:~~ .:_: :::.:...;...::..:::...~.: .:_.: :.:,:_:.: 



0 It SURFACE WATER SAMPLE LOG SHEET 

I Page- of ( 
I 

I Project Site Name: N5B /wo4d Sample ID No.: %tkiGa3 -85 

I Project No.: cr.& zo3 Sample Location: 

Sampled By: * 
0 Stream C.O.C. No.: A- IS11800 

/I Spring 
0 Pond Type of Sample: 

IIL e 

.J wet lowa d r 
wow Concentration 

ther: 0 High Concentration 

0 QA Sample Type: - I i’;i;l;’ .i..... 
II 
T I 
0 

E T 
N . 
I . .._... 
s 

::::::: ::::::: 
P CL VOIATILES 

Tl CL SEMIVOLATILES 

Tl CL PESTlPCBa 

T CL PAH 

T# AL METALS (TOTAL) + Hardness 

T AL METALS (MSSOL=) 

T otal organio cahon croc) 
C :hical Oxygen Demand (COD) 

A kaiinity, Chloride, Sulfate. TDS 

r 
It 

HCL/4°C 

4Oc 

SOC 

4O c 

HND,14°C 

HNDI140C 

HCL/4°c 

l+So114°c I 25OmLPE 

4Oc ( LPE 

I 

? 

I 
I 

MS/MS0 ‘1 DuplloateIONo.: 



n R SURFACE WATEq SAMPLE LOG SHEET 



f ‘reject Site Name: 

f +oject No.: CT0 203 

Sample ID No.: SW,,-Y- 495 ’ 
Sample Location: 

Sampled By: 

SURFACE WATER SAMPLE LOG SHEET 

fl Stream 

II Spfiw 
D Pond 
[1 Lake 

Et Other: 
fl QA Sample Type: 

I*JLLtlau d 

C.O.C. No.: /q- rarHoo 

Type of Sample: 

td ow Concentration 
0 High Concentration 

CL VOLATILES 

CL sEh4lvolATlLES 

CLPEsTfPCBS ’ 

‘CL PAH 

‘AL MEW-S FOTAL) + Herdness 

AL METALS (DISSOLVED) 

otal Organic Carbon (TOC) 

~hemii Oxygen Demand (COD) 

HCL14Oc 

4O c 

sot 

so c 

1 HN0,/4QC 

1 HND,/4’C 

I HCL14OC 

H7$0,14°c 

Duplicab ID No.: 

:.. ; .,.,.,.: :.:.:..,:.:.: :. :...:._ .: :.:. ::..:::.:.::;.:: :_,.: .,:,: :::::j:;:.::::.::..:::::.: ._..._ ..:.:.: :.,.:. ::::::i:i:::::.:.: ._:.:_: ::.?.:.:iili:i’:l:::..:.:.:.:.:.:.:.:::::::::.::: :.:,.........: . . . . . ::: :,:.:_ i:iiiliiifli:i:i:ii:ii 
:.::::.:.:.:::t:::::~~.:.:~~:::: :.:.:.:.,.: ;::::::::-::::::: :_:_.:.._ :...:.::::.::..:.:.:... . . . . . ::.>.. _, ..,. 

TOlllp. Turbidity 1 Do Ul 

I LPE / 

I 



0 It GROUNDWATER SAMPLE LOG SHEET 
T&a Tech NUS. Inc. 

Page’ of L 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 203 5082 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QASampleType: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[Xl Low Concentration 
[ ] High Concentration 

SAMPLING DATA: 

Date: 3/N/ 0’ Color PH S.C. Temp. Turbldlty Do Eh -bJty 
bll3: 09/s Visual Standard mS/cm Degrees C NTU ‘w/l mV ppt 
h4ethod:PeristalCc Pump CL4.5~4 5.3e e.bz4P 7.7t 0. c;; 9. t7 i9r 0.3f 

PUAGE DATA: 

Date: 3/l / I Of 

Method:PeristalOo Pump 

Monitor Reading (ppm): - 

Well Casing Diameter & h4aterial 

Type: 2’ PVC 

Total Well Depth (TO): 20. 30 

Static Water Level (WL): 5 36 
One Cashg VolumeQtf 9 3 L 

Start Purge (hrs): 08 20 

End Purge (hrs): 09 10 

Total Purge Time (min): 

Total Vol. Purged (gal): 1.. 6 

SAMPLE COLLECTION INFORMATION: 

AMlpiS 

See Attached Low flow Purge Data Sheet 

for Purge Data 

1 Presonfative 1 Container Requirementa 
I - .- . . . . . 

Circle If Applicabk: 
. 

MSIMSD Duplicate ID No.: 

- ~&vFD-o3//0/- o/ 

Signature(s): 



0 Tt LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 6 WELL ID.: &wdd/~ 
PROJECT NUMBER: CT0 203 job4 5082 DATE: 3//l/o/ 

CCNAIlIRE( .- 

- - 

PAGE-? ‘@is 



Telra Tech NUS. Inc. 
GROUNDWATER $AMPLE.LpG SHEET 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 203 5082 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
TvDe Of SaITIDie: 

[>;;l Low Concentration 
[ ] High Concentration 

MPUNG DATA: 

Color PH S.C. TUtlp. Turbtdily Do Eh =lnw 
le: oqro Visual Standard mS/cm DegreaC lUlW w/1 mV ppt 
lhod:Peristaltic Pump QFAfC 1231 lacrr 9 y P 3- b 0.7-3 A7 oe27 
ROE DATA: 

le:3-I14I 
thcd:Peristaltic Pump 

nitor Reading (ppm): 

III Casng Diameter & Material See Attached Low flow Purge Data Sheet 

38: 2’ PVC for Purge Data 

tal Well Depth (TO): 18 y 7 0 

~tic water revel (wL): [3.64- 

ie Casing Volume(gal): 

wt Purge (hre): 08 03 
id Purge (hre): 0 7 1 0 

#tal Purge Time (min): 7 

Llrcb if Appliable: 

MShlSD Duplicate ID No.: 
c 



LOW FLOW PURGE DATA SHEET 

PROJECT SlTE NAME: NSB-NLON /AREA A - ROUND 6 WELL ID.: 
~Clwe-oS 

PROJECT NUMBER: CT0 203 job# 5082 DATE: 3*/1.0/ 

. 4 

The Water Level flow PH S. Cond. Turb. DO Temp. Eh Sal. 
Comments 

SIG URE(S): PAGEAOFL 



I 

0 It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

PageL of 2 

‘reject Site Name: NSB-NLON / AREA A 
‘reject No .: CT0 203 5082 

[ ] Domestic Well Data 
[xl Monitoring Well Data 
[ j Other Well Type: 
[ ] QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[Xj Low Concentration 
[ ] High Concentration 

LMPUNG DATA: 

ne: Viaual Stand 

-3 ,,e: J -C;rFd- (3 1 

3thod:Peristaltic Puma 

3nltor Reading (ppm): - 

ell Casmg Diameter & Material 

pe: 2’ PVC 

~tal Well Depth (TO): / 7 3 

atic Water Level (WL): 4. 2 3 

ne Casing Volume(gaf$ 8. / L 

tart Purge (hrs): /555 

Id Purge (hrs): 

3tal Purge Time fmin): 

See Attached Low flow Purge Data Sheet 

for Purge Data 

AMPLE COLLECllON INFORMATION: 

AlWlySk 

CL VOIATILES 

CL SEMIVOLATILES 

CL PEST/PC& 

CL PAH 

AL METALS (TOTAL) + Hardness 

AL METALS (DISSOLVED) 

otal Organic Carbon (TOC) 

:hemlcal Oxygen Demand (COD) 

kalintty. Chloride. Sulfate, TDS 

Preservative 

HCLJ4°C 

40 c 

40 c 

45 c 

HNO, I 4O C 

HNO, I 45 C 

HCLl4’C 

H-30, I 4’ C 

4O c 

Container Requirements 1 Collectad 

(jr?) 4- 40 ml Vial J 

* J- Qt. Amber Glass J 

( 1 c\ ( L- Qt. Amber Glass / 

( -S Qt. Amber Glass c, 

(3) iDPE i/ 

(3) L’PE J 

\ &) -Z-4OmLGlaaa ;, 

(7) I -250mLPE J 

‘L ) L’-V\“PE ;/ 

:lrole It Applicabk: 

MWMSD Duplicate ID No.: 
;/EC; Gh/q/3. OjC3rJ i -<,I 

Signature(s): 



0 It LOW FLOW PURGE DATA SHEET 

PROJECT StTE NAME: 
PROJECT NUMBER: 

NSB-NLON / AREA A - ROUND 6 
CT0 203 /ob# SOB2 

WELL ID.: PLJMWZiS 

DATE: 3-tie..oI 

Comments 

I 



0 R Tetra Tech NUS, Inc. 
GROUNDWATEq SAFPLE LOG SHEET 

I 
Page’ of L 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 203 5082 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Sample ID No.: 3-GW375 awes 
Sample Location: 3+*75 
Sampled By: T. Rc;,AwA 

C.O.C. No.: 
Type of Sample: - 

[Xl Low Concentration 
[ ] High Concentration 

le: 090s Visual Btand mS/cm DegreesC Mu me/l mV ppt 
thcd:Peristattic Pump c7af 5*95 (2.455 C./l 0.~) i 9.3i e-70 /.z5 
RGE DATA: 

te: 3/lZ/Of 
thod:PeristaMc Pump l 

nitor Reading (ppm): - 

III Casing Diameter & Material 

38: 2’ PVC 

tal Well Depth (To): a ,45 

Ltic Water Level (WL): 3.53 

18 Oaslng Volume( glf$ 3.lL 

ul Purge (hrs): 0 8 /3 

Id Purge (hrs): 0203 

See Attached Low flow Purge Data Sheet 

for Purge Data 

tal Purge Time (min): J 0 
I 

ltal vol. Purged ( 9446L 1 
MRPLE COLLECTION INFORMATION: 

Analysis Preeenrative 

:L VOIATILES HCLl4’C 

:L SEMIVOIATILES 4cc 

Container Requirements 

3 - 40 ml Vial 

2 - Qt. Amber Glass 

Colkw 

J 

J 

:L PEST/PCS8 

:L PAH 

4L METALS (TOTAL) + Hardness 

4L METALS (DISSOLVED) 

atal Organic Carbon (TOC) 

hemcal Oxygem Demand (COD) 

lkalinily. Chloride. Sultate. TDS 

I 4O c 1 - Qt. Amber Glass J 

4cc 2 - Qt. Amber Glass J 

HNO, I 4’ C IL -PE J 

HNO,/ 4’ C kl. -I PE J 

HcLl4O c 

H$O, I 4’ C 

40 c 

2-4OmLGlass J 

l-25OmLPE i/ 

iL. -I-SOD4 PE J 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 6 
PROJECT NUMBER: CT0 203 jobt 5082 

WELL ID.: 3 h4w3’7S 
DATE: 31rtJar 

(Q 

.9 
..---. 

SIG’ ‘)RE(S): Yr. R - 



0 It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NW. inc. 

Pagel of 2 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 203 5082 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Sample ID No.: J+wM 
-$%E Sample Location: 2 

Sampled By: 5’iM p*N 
C.O.C. No.: 
Type of Sample: 

[Xl Low Concentration 
[ ] High Concentration 

RGE DATA: 

7 o/ I 

911 Casing Diameter 8 Material 
I 

See Attached Low flow Purge Data Sheet 

dal Vol. Pursed taal): I L 7 I 
. - -  -  ~I .  -  

9MPLE COLLECTION INFORMATION: 

AMlySlS 

:L VOLATILES 

Preservative 1 Container Requirements i Cd 

I HCL14’C 1 3 - 40 ml Vial 

;L SEMIVOLATILES 

:L PESTIPCBs 

ZL PAH 

11 METALS ffOTAL1 + Hardness 

4O c 

40 c 

4O c 

HNO, / 4” C 

2-Qt.Amber( 

I - Qt. Amber Glass 

2 - Qt. Amber Glass 10 /rNP: 

rciiJ AAL 1-599ml PE 40s 14 ,_ ._.- . .-- \ - ~I 

;OLVED) AL METALS (DISS 

~tal Organic Carbon (TOC) 

hem& Oxygen Demand (COD) 

fkalinity, Chloride, Sulfate, TDS 

. . - 
1 HNO,/4’C 1 l-500rnl PE 

. m, ML p73oHaI 
I HCL14’C 1 2-4OmLGlase 0800 Ha-1 

H$O,I4’C 1 I-25OmLPE ./00(57#?5 

I 
I I I 

:Irols if Appliubk: 

MSMWD Duplicsts ID No.: 
- - 



0 Tt LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 6 WELL ID.: lwN\cz/.?9 0 5 
PROJECT NUMBER: CT0 203 job# 5082 DATE: . 70 

Ttme Water 1W81 flow PH S. Cond. Tub. DO Temp. Eh Sal. Comments 
,’ (Hrs.) (Et. below TOG). @&ltt~.) (S.U.) (mS/cm) (NV0 (mu (Cetctur) mV PP1 
&~o h#-~r;3 C’ - - - -.. -.. 

O& GT:7c loo 
C--. 

6 c’cqfjfi n/i h/i 

577g7-- P /23&z 
7 Get’ 0.733 I3 7.&d? &4- 317-4 c? . 

-09 / 3- 7, 3 I I i7? @,73t!J 331, 7 LL3r 
/ 

.d923 A, I+ I 

09;j q 7% I \L 
1.l.G 6,7si’ 4 f!?5+ 

wb 6,7C o,$* LO 3T 6.6 /J&X 0,43 0 RY 

4 

I 

1 

I 

4- 

PAGE-? - <1. 



0 It GROUNDWATER SAMPLE LOd SHEET 
Tetra Tech NUS. Inc. 

Project Site Name: NSBNLON / AREA A 
Project No.: CT0 203 5082 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Pagel_ of L 

Sample ID No.: m 
Sample Location: 
Sampled By: ~+%%i 
C.O.C. No.: 4 ~31?080~- 
Type of Sample: 

[IQ Low Concentration 
[ ] High Concentration 

MPUNG DATA: 

RGE DATA: 

See Attached Low flow Purge Data Sheet 

for Purge Data 

lal Vol. Purged (gal): 3 0 9 1 
UulPLECOLlECTlON INFORMATION: 

AMlYSiS 

:L VOLATILES 

:L SEMlVOLATlLES 

:L PEST/PC% 

:L PAH 

LL METALS (TOTAL) + Hardness 

LL METALS (OfSSOLVED) 

btal Organic &bon (TOC) 

w&al Oxygen Demand (COD) 

kalinity. Chloride, Sulfate. TDS 

Preswvattve 

HCLI 40 c 

40 c 

40 c 

4O c 

HNO, I 4’ C 

HNO, I 4’ C 

HCLl4’C 

H2s0, I 4O c 

4Oc 

Container Raptirwnents colktsd 

3 - 40 ml Vial J 

2 - Qt. Amber Glass J 

(2) 4-QtAmberGIass / 

( ) +-Qt Ambar Glass 

loo0 Ai‘ 

i/ 

~-ml PE J 

tow ML ~-deeml PE J 

Z-4OmLGhss / 

t -250mLPE / 

PmcJIt 1 --ml PE 

BSERVATIONS I NOTE& 

Irole ll Applicable 

MS/MS0 Duplicata IO No.: 
- 

Slgnatura(s): 



LOW FLOW PURGE DATA SHEET 

PROJECT StTE NAME: NSB-NLON / AREA A - ROUND 6 
PROJECT NUMBER: CT0 203 job# 5082 

SlGl. JRE(S): .Gcd, 



0 It GROUNDWATEQAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

; :> ~, ,,, * - 1 
Page-L of 5 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 203 5082 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Sample ID No.: ~&/M~Q’%IO~ GW-OS 

Sample Location: Iwr+J\* -f-0 0s 
Sampled By: 
C.O.C. No.: 

m 

Type of Sample: 
[Xj Low Concentration 
[ ] High Concentration 

iAMPUNG OAT& 

me: 3 L q 0 I 

knitor Reading (ppm): 

Nell Casing Diameter & Matertal 

Type: 2’ PVC 

rota1 wee depth CrD): / 6.61 
for Purge Data 

Static Water Level (WL): 2.. G4 
one casing Volume(gal): -a* 3 

, I?uww my 3t7.01 
. g,fj-o/ Q 0 8x7 u/i = IO. fO ’ 

StaftPume ms~: oq10 

End Purge (hrs): I037 
Total Purge B Time (min): 7 7 

. ---A 1--t\. 7 Tatal Vol. Pumeo wau. cc, . ._ , 

TcL SEMIVOLATILES 

TCL PEST/PCS8 

TCL PAH 
TAL METALS (TOTAL) + Hardness 

TAL METALS (DISSOLVED) 

40 c 2 - Qt. Amber Glass 

! 4O c 1 - Qt. Amber Glass 

I 40 c I 2 - Qt. Amber Glass I / 
1 HN0,;4’C 1 lc)OccM~- l-S&d PE I y. 

I-6Wml PE 

Alkalinity. Chloride. Sulfate, TDS 

ufclm n Appliubas Slgnhm(s): 

MS/MS0 Duplicatm ID No.: 



0 It; 
PROJECT StTE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

NSB-NLON / AREA A - ROUND 6 WELL ID.: lWMtJ+t? DS 
CT0 203 job) 5082 DATE: 34 7901 

I 
Ttme 

I 

Water Level Comments 
, 4Hrs.l (Ft. belw TOG). . 

I 
/ 

r9. l- -t 7 / N-l - 

I.4 
-f 

e, 
i - 
lh a?- A 

I 
I I 

. 

)w.Y H--M 

- 

PAGE&F& 



Project Site Name: NSB-NLON / AREA A Sample ID No.: ~mJ4lDs~ 
Project No.: CT0 203 5082 Sample Location: AWMW4(r)\ 

Sampled By: 14. S(rv\f%+ON 
[ ] Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sample: 
( ] Other Well Type: [X] Low Concentration 
[ ] CIA Sample Type: [ ] High bncentration 

- I 
SA MPUNG DATA: - I 
Del S.C. Tamp. Turbidity 00 Eh salblily 

Tin 1e: 0900 

Me - I 
PlJ - I 
Da te: ‘3. 7 ' 0 / (KS.) 
Ma ~thod:FMstattic Pump 

icCl\il ti -2, 
/ 

131 I+cl( fi~t~@5 

MC titot Reading (ppm): - 

We 111 Casing Ciameter & Material See Attached Low flow Purge Data Sheet 

pe: 2’ PVC for Purge Data 

To 
e 

3&9/ WC@!- q30 = ll.Od 
Sb 

or be Caeiig Volume(gal): 2 .+ 

Sti art Purge (hrs): 16/O 
Er ICI Purge (hrs): r7sSi- 
Tc 

TC ltal Vol. Purged (gal): 
I I I 
S1 9~pt.E CoLlECTION INFORMI ON: 
I I I - . . . . . 

T( 

T( 

T( 

it 

T1 

TJ 

Tl 

C 

A 

Tetm Tech NUS. Inc. 
GROUNDWATER SAMPLE LOG SHEET 

-* 

Pagel of J& 



IRI 
L / 

PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

NSB-NLON / AREA A - ROUND 6 WELL ID.: XbMw4( 05 
CT0 203 job# 5082 DATE: 3*7d?/ 

4 . 

The Water level Flow PH s. Cond. Turb. DO Temp. Eh Sal. Comments 
‘. ,(Hn.),kI > (Ft. below TOG)., (ml&lln.) (S.U.) (mS/cm) 0JTU) (ma/L) (Cetciu@ m” ppt 1 
/I&m 1J”s 

- Smw7- fwrt 
3, s7 ITO /6.7&z s;LtQ=ud o/)Ok _ 

I iww F/NW 
1 P 
I 

7 .r I \- 
0 4-l 
hd 

_r75;\5 
17 3s 
r7w 

(3 y 
Eh 

r75Y . OAY m Pw\P ‘d q- 

SW’ l ‘URE(S): ‘7 PAGEkFL 



WMPUNQ DATA: 

Project Site Name: NSB-NLON / AREA A 
Project No..: CT0 203 5082 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] CIA Sample Type: 

I 
r . 
I lalf 

1 
I . 
I URGE DATA: 

I WeI 3.07-J/ 
1 kthod:Pefietaltic Puma 

I 
\ 

3: 3 pf /O/ 
7me: ‘oqo .q 
Lthod:Pefktaltic Pump 

Color PH S.C. T8fllp. Turbidity Do Eh -lnity 
Visual Standard mS/cm DegreesC Km me/l mV ppt 

iw&sx A.71 zL.70 8.26 32 L&o& ,349 /4.@6 

Neil Casing Diameter 81 htaterial See Attached Low Flow Purge Data Sheet 

for Purge Data 

Sample ID No.: 
Sample Location 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[IQ Low Concentration 
[ ] High Concentration 

One Casing Volume(gdl): 9.3 L 
Start Pume (hre): /6ZO 

‘0 R GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

,., 

End Purge (hre): / 75 

Total Purse Time fminl: /f< 

Total vol. Purged (gal): d c 7 
SAMPLE COLLECTION INFORMATION: 

AMlysim 

TCL VOLATILES 

1 Presanfativa 1 Container Requirements 

I HCL14’C 1 3-4OmlVial 

1 coueotmd 

I J 

TCL SEMIVOLATILES 

TCL PEST/PC& 

TCL PAH 
c -- 

TAL METALS (TOTAL) + Hardneea 

TAL METALS (DISSOLVED) 

Total Organic Carbon (TOC) 

Chemcsl Oxygen Demand (COD) 

4Oc 

40 c 

40 c 

2 - Qt. Amber Glass 

(2) +QthberGlass 

f I \ +I-Qt.AmberGlass 

J 
4 

J 

HNO, I 4’ C lOaMi- t-SOOml PE J 

HNO,14’C IooorA~ 1 --ml PE J 

HCLI 40 c Z-4OmLGlaee l/ 

H$O, / 4’ C l-25OmLPE J 

Alkalhty. Chloride, Sulfate. TDS 40 c I- (wi’h\ l-ml PE J 

I 

Circle ii Applio8bk 

MS/MSD Duplioatm ID No.: 

- 

Signature(s): 



LOW FLOW PURGE DATA SHEET 

PROJECT SlTE NAME: NSB-NLON / AREA A - ROUND 6 
PROJECT NUMBER: CT0 203 jobil5082 

WELL ID.: 2WsfW4Z~S 
DATE: 3-cr?-Of 

. 

Time Water level Flow PH S. Cond. Tutb. DO Temp. Eh Sal. 
Comments 

,. .(m.) ., (Ft. below TOG). (ff~UMin.) (S.U.1 . OnShm) OWJ) 4WL) (~elCiU0 mV ppt 
jLi!r, 2.05 260 I e ~&.ue/ -rr 
1630 6.39 200 6.233 32.79 3.77 u. /G ‘7.74 -36% 19. f 9 ~ClOO m I Clrrc yAf*t,c 
/64P 8.20 150 L 62 

&f 

17.L7 2,a 0 /I; 6.3L ‘314 Id.37 35&O*\ ‘- ** 
1656 P.Yf /Sd /8./7 -J&71 0.3s 3ai - 32t l0.L’) qoootnl ‘* ” 
1700 /a 86 / SC;, 6.66 17.79 9.09 u. 38 7/3 -3t9 /o.ss ~Sco)A( ‘* a’ _ 
i 710 //. PC 12-Q L.&Y /4.38 15.06 0.33 I’-9,” -3e e.29 gomJ b-t u &I 
1720 -342 9.75 9500 ;*\I i3.27 /so k.7f 1655 3 5,oo O.‘O 3 720 
1730 14.5s /so 6.73 20 at 24.9 o.ot$ 7.25 ,rco IZ. 3% l/O06 Ml LSI*CtCi,W 
1740 /a&. f0 200 6.7f 26.70 32.* 0,08 826 - 346 &.a6 b~OO:,m~ 0’ 
1745 w I DRY 



?“;‘,’ ‘. .. 

0 It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. c ., . . ,. ’ 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 203 5082 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] CIA Sample Type: 

Sample ID No.: &W 
Sample Location: 
Sampled By: 

$%z& 

C.O.C. No.: 
Type of Sample: 

[xl Low Concentration 
[ ] High Concentration 

-1 See Attached Low Flow Purge Data Sheet 

for Purge Data 

Total Vol. Purged (gal): 3 w 5 1 

SAMPLE COLLECTION INMRMATION: 

AMlYSiS Preservative Container Requirements 

HNO. I 4’ C 1000 t-688ml PE __ __ ..-. . 
TAL METALS (DISSOLVED) 1 HNO,/4”C 1 10-J t-CQ8ml PE I - 

Total Orgarvc Carbon (TOG) 

Chemical Oxygen Demand (COD) 

Alkalinity. Chloride. Sulfate, TDS 

HcLl4Q c 

H+O, I 4’ C 

40 c 

2-4OmLGlass 4 

t -250mLPE I 

IOQC) l--ml PE J 

clrolo If Appficabfa: 

/MS/MSD fJupficate ID No.: 

yes - 



, 

/ 

PROJECT SITE NAME: 
PROJECT NUMBER: 

\ Water level 

LOW FI .oW PURGE DATA SHEET 

NSB-NLON / AREA A - ROUND 6 

WELL ID.: 
DATE: 

CT0 203 /ob# 5082 

Temp. 

Flow PH S. Cond. Turb. DO 

Celcir . _ I. . . .c II \ rmS/cm) (NW : &?Q/U - 

Eh 

I 

I I 
- 

I I 
PAGE, -F% 

! 
--L 

- 

SI_GFtATUJE(S): 
7(‘. /A. -_ _. _ I 



,, .* . . . 
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0 It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. .,, .. _.,, I 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 203 5082 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

MPUNG DATA: 

b.U.cI. IYO.. 
Tvpe of Sample: 

i>;c] Low Cokentration 
[ ] High Concentration 

~ulod:Pedstaltic Pump I I 34 (‘3L’ 
I 

IRGE OAT& \ 

te: 34 -o/ - cfcd+- w/ TA B/&d& GkC s 

bd:Peftstaltic Pump 

&or Reading (ppm): 

PII Casing Diameter & Material See Attached Low flow Purge Data Sheet 

pe: 2’ PVC for Purge Data 

‘tal Well Depth (TO): lb.77 

htic Water Level (WL): / . 3 G 7 pvc 
w Casina Volume(aal): 

Ital vol. Purged (gal): I I 

MllPLE COLJJECTION INMRMAllON: 
I 

AMlYSfS Preselvative Container Requirements colkc@d 

3 - 40 ml Vial J 

;L SEMlVOlATlLES 40 c 2 - Qt. Amber Glass 

3L PEST/PC& 4O c 1 - Qt. Amber Glass J 

ZL PAH 40 c 2 - Qt. Amber Glass / 

9L METALS (TOTAL) + Hardness HNO, I 4’ C iOOd MC t--508ml PE 

4L METALS (DISSOLVED) HNO,/4’C lOOC r(\c l-599ml PE J 

MaI Organic Carbon (TOG) HCL14UC 
I - -. Z-4OmLGlass I . 

hemical Oxygen Demend (COD) H$O, I 4’ C 1-ZSOmLPE 

lkalinity. Chloride, Sulfate. TDS 4Oc /w’3 ML 1-56Oml PE 

I I I 
I I I 
I I I . 

IBSERVATIONS I NOTES: 
n 

A/r4 tti//cc+J Zw-Gvd~4~,-c2’-~ 

Hrch tt Applicabk 

MS/MS0 Dupltcato ID No.: 
- 

I 

Slgfhura(s): 

d 



0 R LOW FLOW PURGE DATA SHEET 

PROJECT SlTE NAME: 
PROJECT NUMBER: 

NSB-NLON / AREA A - ROUND 6 
CT0 203 jobi 5082 

Time Water Level Flow PH S. Cond. Tub. DO Temp. Eh Sal. Comments 

------- 

. 



0 It 
Tetra Tech NUS. Inc. 

GROUNDWATER SJMPLE LOG SHEET -, .‘“: 
1,. .:,: .: 

Page& of Z 
I 

Project Site Name: NSE-NLON / AREA A 
Project No.: CT0 203 5082 . 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Sample ID No.: z d* GWtiaS wwos 
Sample Location: ZW#Wws-0 5 
Sampled By: Z4eww~ 
C.O.C. No.: 
Type of Sample: 

[xl Low Concentration 
[ ] High Concentration 

SAMPUNQ DATA: 

Date: 3////U/ 
Time: I32 5 
Method:Petfistaltic Pump 

PURGE. DATA: 

Color PH S.C. Temp. Turbidity 00 Eh Slllflity 

Visual Standard mS/om Degrees C NTU ml/l mV ppt 
tb+ f&S 6.53 39,54 9. 30 33 if.82 -35Y 2s. 40 

I . ...: :. 

oate: 3 -10 -0/ L, m4uv~sn 
Method:PefistMio Pump 

Monitor Reading (ppm): - 

Well Casing Oiameter 8 Material See Attached Low Flow Purge Data Sheet 
Type: 2’ PVC for Purge Data 
Total Well Depth (TO): Jr. 73- 

Static Water Level (WL): /* 75’ 

one casing Volume(@f 9.3 I 

Start Purge (ha): /445 

End Purge (hrs): /es s 

Total Purge Time (min): 70 

Total Vol. Purged (g# 1z.d L 

SAMPLECOLlECTION INPORMATION: 

Analysis Preservative Container Requirements colleoted 

TCL VOLATILES HCLl4’C 1 3-40mlVial J 

TCL SEMlVOlATlLES 40 c I 2 - Qt. Amber Glass J 

CL PESTIPCBs 40 c 1 - Qt. Amber Glass J 

Clrcls it Applicable: 

MS/MS0 Duplicate IO No.: 

Signature(s): 



LOW FLOW PURGE DATA SHEET 

PAGE ZOF z -- 



0 It GROUNDWATER SAMPLE LOG SHEET 
Tetta Tech NUS. Inc. 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 203 5082 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] CIA Sample Type: 

SamDIe ID No.: 2wbcc/4;d a QWOG 
Samble Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[%I Low Cokentration 
[ ] High Concentration 

MPLING DATA: 

S.C. Temp. Turbidity w Eh 

Visual Stand 

ROE DATA: .:: 

Ti syvw2 Oporz 
See Attached Low flow Purge Data Sheet 

for Purge Data 

bl Purge Time (min): 7 ‘z 
A 

‘tal Vol. Purged (gal): 3. 0 
sgN\C GFl=rn-Syl~cj ((4 ($CL 

UulPLE COLLECTION INPORMATION: 

RSERVATIONS I NOTES: 

Dupliato ID No.: 



0 7t; 
PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

NSB-NLON / AREA A - ROUND 6 WELL ID.: 
CT0 203 jobl SOB2 DATE: 

pH 1 S. Cond. 1 Turb. DO I Temp. I Eh I Sal. Comments 

I 
I 

I I \ 
I 

I 
A dPf 

SIG URE(S): 7(3 Id-; 7-r): ‘7.31 PAGE L - OF& 



0 It GROUNDWATER SJ)MPLE LOG SHEET 
Tetra Tech NUS. Inc. 

Page1 of 1_ 

Project Site Name: NSB-NLON / AREA A Sample ID No.: 1W&47% ~~-06 

Project No .: CT0 203 5082 Sample Location: 
Sampled By: 

1~N\cc/4-7oq 
)L, sf Mf’(uIY 

[ ] Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [XJ Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

I 
iAMPUNG DATA: I 

S.C. Tamp. Tutbldlty Do Eh 

Visual Standard mS/un Delpsac NTU WA IlkV ppt 
lethod:Perktallk Pump ctaw. 6.3C I?,F7 0, -I 160 ?,W -377 II * a I 
‘URGE DATA: 4 3, Y*Ol J/ . . 

late: 3.8 *oI fUM6) @AI= 3-ya;, = 110 M+v/ 
I 

Mhod:Peristaltic Pump *nn = 3/ 

knitor Reading @pm): I l4u ol%N. + f3M~C FiNF> 
Vell Casing Oiameter & Material See Attached Low Flow Purge Data Sheet - 

for Purge Data 

-0~ wen Depth (TO):. / 

he casing VollYne(gal): z c 

Ptart Purge (hrs): / t+ fj 

End Purge (hrs): ItmI5 

r0td Purge Time (min): \ + 0 

rotal VOI. hrrged (9al): & I -9 MeA%tft\z & 

SAMPLE COLLECTlON INPORMAllON: 

-ly- 1 Prasmmlve 1 

TCL VOlATlLES HCLI 4’ C 

TCL SEMIVOIATILES 40 c 

TCL PEST/PC% 40 c 

I 
I 

Contalnsr Requirsments 1 colbted 

3 - 40 ml Vial - 

2 - Qt. Amber Glass / 

1 - Qt. Amber Glass 

TCL PAH 4Q c 

TAL METALS (TOTAL) + Hardness HNo,i4°C 

TAL METALS (DISSOLVED) HNo,/4°C 

Total Organic Carbon (TOC) HCLI 4O c 

chmicai oxygen Demand (COD) l-&so, I 40 c 

Alkalinity, Chloride, Sulfate. TDS 4Qc 

2 - Qt. Amber Glass 

ioo Q AAt l-5eeml PE 

toad NL l+fMml PE 

2-4OmLGlaaa 

l-250mLPE 

(000 r/\< l--ml PE 

. 
OBSERVATIONS I NQTER 

I-40 M</MSI) CbUGcku3 
Clrcls n Appllollbl= 

lhplkate ID No.: 

Signature(s): 



0 Tt LOW FLOW PURGE DATA SHEET 

DATE: 3 ’ twu 
PROJECT SlTE NAME: NSB-NLON / AREA A - ROUND 6 
PROJECT NUMBER: Cl0 203 job# 5082 

Temp. Eh SCJI. Comments 
&al&s) . . . mVL j2 : apt 

- nrrJ\caI- 

,..- -- 
I I 

Tub. 

4liibwL - 

I 



, ,. 

SURFACE WATER SAMPLE LOG SHEET 
/ : .: A/ : ,; 

Pagel of I 

reject Site Name: NSB-NLON I Area A Sample ID No.: SW&- 
‘reject No.: CT0 203 5082 Sample Location: 

Sampled By: 
[] Stream C.O.C. No.: 

*; 

n Spring 
fl Pond Type of Sample: 
u Lake ?I- Low Concentration 

% Other: weNO 0 High Concentration 
fl QA Sample Type: 

\MPLlNG DATA: 
de: 2 13 01 . - Color PH S.C. Temp. Turbidity Cm 68liniiy Eh 

ne: 0910 Visual Btandard mS/cm DegrcasC NTU w/l 
tpth:s” &f&d *flF 

dhod: fi\Wcr H\C 
* QCM &r70,25 LO jl t1.q 

9MPLE COLLECTION INFORMATION: 

AMlVSiS I Pressw8tive 

:L VOLATILES I HCL14°C 

:L sEMlvotATlLES 4oc 

x PEST/PCSs ! so c 

kalinitv. Chloride. Sulfate. TDS 

I 
IBSERVATIONS / NOTES: 

d d 

Zlrcle if Applicable: Signature(s): Signature(s): 
MS/MS0 MSIMSD Dupliods ID No.: Dupliods ID No.: 

Container Awuimmts I collocbd 

1wu I -ml PE I ‘1 
2-4OmLGfasa 

I-250mLPE / 

lOQ0 t-599ml PE d 

MAP: 



r 

SURFACE WATER SAMPLE LOG SHEET 

I Project Site Name: NW-NLON I Area A 

Project No.: CT0 203 5082 

Page_Lot I - 
I 

Sample ID No.: $66 x+ 0 6 I 
Sample Location: u/c _ 
Sampled By: aKEz% 
C.O.C. No.: - I1 Stream 

CL VOWTILES 

Cl PAH 

AL METALS (TOTAL) + Hardness 

CL SEMIVOLATILES 

AL METALS (DISSOLVED) 

otal Organtc Carbon (TOC) 

CL PESTlPCBs 

hamid Oxygen Demand (COD) 

kalinity. Chloride. Sulfate, TDS 

HCLI 4’ C 

40 c 
HNO, I 4’ C 

4O c 

HNO,I 4’C 

4O c 

HCL14’C 

I H+30‘ I 4O c 

I 40 c 

ii Spring 
[] Pond Type of Sample: 
[] Lake iIf- Low Concentration 

;tf Other: wmNO 0 High Concentration 
fl QA Sampie Type: 

AMPLING DATA: 

mS/cm DegfcuC 

c\f&fi 

iAMPLE COLLECTION INFORMATION: 

1 ~~ 
)BSERVATlONS / NOTES: 

Circle it Applicable: Signature(s): 
MWMSD Duplicate ID No.: 

- 

Contsifmt flsqult8mmts 1 cousotd 
3 - 40 ml Vial I 

J 

2 - Qt. Amber Glass J 

1 - Qt. Amber Gfass J 

2 - of. Amber Glass r/ 

l--ml PE t/ 

1-5fBml PE r/ 

2-4OmLGlass I V 

i-250mLPE I J 
w 0 l-f&Oml PE 1 J 

c 



SURFACE WATER SAMPLE LOG SHEET 

reject Site Name: NSB-NLON I Area A Sample ID No.: 3~5 G (7 0 6 
reject No.: CT0 203 5082 Sample Location: 

Sampled By: 
IJ Stream C.O.C. No.: 
u Spring 
0 Pond Type of Sample: 
0 Lake 4- Low Concentration 

% Other: IA/mm 0 High Concentration 
[I QA Sample Type: 

rMPUNG DATA: 
te: s il-01 
ne: I&\0 

Color pH S.C. Temp. Turbidity DO aslinlly Eh 

Visual Standard mS/om DsgmcsC Nm 

pth: .3” &&b-d %flc 
,thod: 

hMPLE COLLECTION INFORMATION: AlUlySfS PrOUWatfVe contshr RaquiNmsn& 1 colteotd 

L VOlATlLES HCLl4’C B-4OmlVial I T 
L SEMIVOLATILES 40 c 4 - Qt. Amber Glass I 

L PESTIPCBs 4Oc G b-QtAmberGlass I/ 
I 

L PAH 

L METALS (TOTAL) + Hardness 

L METALS (DISSOLVED) 

fal Organic Cation (TOC) 

so c f 
HNO, I 4’ C 3 
HNO,/4’C 3 

HCL14OC 6 

?- at. Amber Glass / I 

(000 &-ml PE 

IW &-S&&ml PE 5 

&-4OmLGlass J 

~mlcal Oxygen Demand (COD) H$O, I 4’ C 

salinity, Chloride, Sulfate. TDS 40 c 

I 
BSERVATIONS / NOTES: MAP: 

:ircle it Applicable: 

MS/MSD Duplicste ID No.: 

sLdj=f) 031aor 01. 

Signature(s): 



SURFACE WATER SAMPLE LOG SHEET 

Jroject Site Name: NSB-NLON I Area A Sample ID No.: S WS& 23 06 ’ 
‘reject No.: CT0 203 5082 Sample Location: 1~f-q-b DC 

Sampled By: 5rrN%oN/&J~~r’ 

I] Stream C.O.C. No.: I 

0 Spring 
0 Pond Type of Sample: 
fl Lake s Low Concentration 

% Other: WYR-HN.0 0 High Concentration 
0 QA Sample Type: 

I I 
S1 WPLING DAlk I 
Di 
Til 

Df 
M 
I 
S, AMPLE COLLECTlGN-INFORMATION: 
I 

Analysis 1 Pmservathm Container Aequimnnts collsctsd 

TC :L VOtATlLES HCL14’C 3 - 40 ml Vial - 

TC :L SEMIVOLATILES 40 c I 
2 - Qt. Amber Glass - 

TC :L PEST/PC& 4oc 

TC :L PAH I 40 c 

T! AL METALS lTOTALI + Hardness 1 HNO,/4’C 

Tl 

TC 

Cl I-25OmLPE I L/ 

Al kalinihr. Chloride. Sulfate. TDS roti 1 --ml PE v/ 

I I 

I I I 
cl USERVATlONS / NOTES: MAP: 
I 

I 
I 

I 
C 
I 

MWMSO Duplicate ID No.: 

_-- -.-.-- 



n R SURFACE WATER SAMPLE LOG SHEET 

m--- I -I i . * . :_ -wu- or I 

reject Site Name: NSB-NLON I Area A Sample ID No.: 5~-dDo6 
reject No.: CT0 203 5082 Sample Location: 

Sampled By: 
s 
5iM <ati 03 -I 

1 Stream C.O.C. No.: 
[I Spring 
[I Pond Type of Sample: 
[I Lake Yk Low Concentration 

% Other: w-NO fl High Concentration 
01 QA Sample Type: 

UMPLING DATA: 
ke: .? . \ 3 * 0 Color PH SE. Tamp. Turbidity Do S4iinlly Eh 

ne: 04co viamal Standard mS/cm DegrsesC NTU mu 

n 7.19 $3 
rev 

,pth: ~“W~O.OC(/ 9w.s 
athod: j’j\t’l&m a b 

c\w (&&7 0,380 1.7 w 
SMPLE COLLECTION INFORMATION: 

:Ircle if Applicable: 

MS/MS0 Duplicats ID No.: 

Signature(s): 



P reject Site Name: NSB-NLON I Area A Sample ID No.: 

P reject No.: CT0 203 5082 Sample Location: 

Sampled By: 
I 

u Stream C.O.C. No.: 

[I Spring 

[] Pond Type of Sample: 

fl Lake 3k Low Concentration 

$ Other: WYTtHNO fl High Concentration 

[] QA Sample Type: 

SURFACE WATER SAMPLE LOG SHEET 

Turbidity Do sslinny Eh 

wsull stam mS/an DsgreesC Nm mg/l PP 

42 14.17 o.oB 
I 

bMPLE COLLECTlON INFORMATION: 

I 
SI - 
Da 
Tir 
De 
Mc I 
S1 I 

Anslvsts 

TC :L VOlATllES 

TC :L SEhWOLATlLES 

TC :L PEST/PC& 

TC :L PAH 

TP 

TP 

Tc 
- 

rL METALS (TOTAL) + Hardness 

rL METALS (DISSOLVED) 

~tal Organic Carbon (TOC) 

temical Oxygen Demand (COD) 

kalinity. Chloride. S&ate. TDS 

I PresonfatWe 

! HCLI4OC 

I 4OC 

I 4Oc 

I 40 c 

1 HNO,/4’C 

1 HNOJ4’C 

I HCL140C 

H$O, I 4’ C 

40 c 

Cantainsr Aequiremmts COUSCtOd 

3 - 40 ml Vial - 

2 - Qt. Amber Glass - 

1 - Qt Amber Glass - 

2 - Qt. Amber Glass - 

l-5Wvnl PE I- 
I-SBBml PE - 

2-4OmLGlasa I- 
1-250mLPE I--/ 

IWO 1 -COBml PE Iv’ 

~~~ 
I 

,BSERVATIONS f NOTES: 

Xrcle if Applicable: Signature(s): 

MS/b60 Duplkste ID No.: 

MAP: 

I 

I’ 



SURFACE WATER SAMPLE LOG SHEET 

/:.. PagcI of I 

reject Site Name: NSB-NLON I Area A Sample ID No.: $A&GSLI- 06 
‘reject No.: CT0 203 5082 Sample Location: 

Sampled By: ?!fYE Qrv\PSQN &j Al4 I 
[] Stream C.O.C. No.: 

U Swing 
0 Pond Type of Sample: 
u Lake 6 Low Concentration 

;a: Other: wYTtHN0 0 High Concentration 
0 QA Sample Type: 

. 

\MPLING DATA: 

4MPLE COLLECTION INFORMATION: 



Voject Site Name: NSB-NLON / Area A Sample ID No.: j&s<-‘11 06 
‘reject No.: CT0 203 5082 Sample Location: ?wwW*D I 

Sampled By: sf~~t~~/f2o.j11~~F/ 
fl Stream C.O.C. No.: 
[I Spring 
fl Pond Type of Sample: 
fl Lake Ti- Low Concentration 

% Other: w-m 0 High Concentration 
0 QA Sample Type: 

I 

SURFACE WATER SAMPLE LOG SHEET 

Pagel_ of J- 

I 
Temp. Turbidlty Do salinky Eh 

visual stall WC m 

ettlcd: 0 r&q- f+\ * c(efjq 7.K oJJ97 
I 

AMPLE COUECTION INFORMATION: 
I 

I Pr-•tlvo 

:L VOLATILES HCL14°C 

:L SMIVOIATILES 40 c 

:L PEST/PC& 40 c 

:L PAH 

4L METALS (TOTAL) + Hardness 

U MRALS (DISSOLVED) 

rfal O~anic Carbon (TOC) 

hemcal Oxygen Oamand (COO) 

I 40 c 

1 HNO,/4’C 

1 HNo,/4°C 

I Ha/ 40 c 

HgsO, I 40 c 

fcalinity. Chloride, Sulfate, TOS I 40 c 

-~~ 
I 

,BSERVATlONS / NOTES: : 

Container RaqWanmnt8 1 couectd 

3-40mlVii I- 

2 - Qt Amber Glass I y 
1 - Qt Amber Glass I - 

2 - Qt. Amber Glass / 

(000 I-6Wml PE I 

/COO l-500ml PE / 

2-4OmLGlass I ’ 
l-250mLPE J 

id00 1 -SWml PE & 

I 

cl&G EST pul 
1 Signature(s): 

MS/MS0 Dupffcatm IO No.: 
.-. 



ROUND 7 



0 R GROUNDWATER SAMPLE LOG SHEET 
T&a Te& NUS. fnc 

Paae I of 3 



Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 4Mt~llS 

PROJECT: mn w c UmJ DATE: lQh410~ 
PROJECT NUMBER: @JO 81b WEATHER: %\,I, njq \ 1 s 
SITE: PERSONNEL: \A)&[ \w\n am’ / g ms;9 r 

Well Screen Depth: A, \ PI, ‘50 / ~30 Tide Cycle: 0 Hlgh @ ft. Pump Type/Material: L&r \ di%\ h c 

lnltial Water Level: b .ci S 8 /3dO hrs. Pump Intake Depth: & \ D p Low8 

Total Purge Volume= 1.0 (gal@ Total Purge Time= 45 q,ln) Eh ot Affected 

Water Quality Meter 

Control Box Type (S 

‘urbidimeter (SN): 17x!- hno 



0 R GROUNDWATEk 4ihPLE LOG SHEET 
T&a Tech NUS, Inc 

I Page1 of 3. 

Project Site Name: NSB-NLON / AREA A 
Project No.: CTO- 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

M Low Concentration 
[ ] High Concentration 

Monitor Raadina faamk - 

Total Organic Carbon VOC) 

Chemiil Oxygen Demand (COD) 

I HCL/4’C 1 I 7 
l+So,/4°c 1 

Alkallnlty, Chloride, Sulfate, TDS 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: aLGtid0 5 

PROJECT: N5%- N\bn, Iww R DATE: Cp 124 /o J 
PROJECT NUMBER: cc0 %\Lo WEATHER: over ~.a%+ ‘7,‘~‘~ 
SITE: cwa+ R PERSONNEL: V&.\\~CL~ 1 (&n-c 

Well Screen Depth: 

Initial Water Level: \ls.x2 

Total Purge Volume= c . 1 

8 095‘i-hrs. Pump Intake Depth: 

Total Purge Time= 

Tide Cycle: 0 Hlgh 8 

Water Quality Meter (SM): 9 9 b 133 7 fi fl Notes: 

Control Box Type (S/N): b 1 &Q, 5% 3 n& 

- Vdimeter (S/N): \-Id%- IbOb 
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GROUNDWATER SAMPLE LOG SHEET 
T&a Tech NUS. Ino 

Page 1 0f a -- 

Project Site Name: 
Project No.: 

NSB-NLON / AREA A 
CTO’ 

( ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] CIA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

M Low Concentration 
[ ] High Concentration 

lethod:Peristaltic Pump 

bnitor Reading (ppm): 

Veil Casing Diameter & Material 

jpe: 2’ PVC 

‘otal Well Depth (TO): t 7 ,4 

)ne Casing Volume&): lc ( p 1 

:hrt Purge (hrs): 693 5 

ind Purge (hrs): i \ I cj 

otal Purge Time (min): I a 0 
. . . 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

.-. .-. 

Analysis 

Cl _ VOIATILES 
aa*n,rr, Al-l, ce CL Gwzlvn”“~I ILEG 

CL PEST/PC& 

CL PAH 

AL METALS (TOTAL) + Hardness 

vatlve Container Requimments collectal 

I HCLl4’C 3 - 40 ml Vial 
.o ^ L A/-. _ . -. 

8 

i-ciwml rt 

l--ml PE 

!-4O’mLH 

-l+iWmt PE I 2--- 



Tech NUS, Inc, LOW FLOW PURGE DATA SHEET Well No.: 2 tiy\/\tid I S 

PROJECT: NsPh- NLon I~rAdbc I4 DATE: b!a310\ 
PROJECT NUMBER: WEATHER: n dp y ~a?;$ , . l&, mi<k/ 
SITE: PERSONNEL: bye\\m&w.< / 

Well Screen Depth: 

Water Quality Meter (S/N): 

Control Box Type (S/N): Glas5ig3 fv3 
Turbidimeter (S/N): 1 7A8- l\Qfd -- 

P 



GROUNDWATBR %lMPktE LOG SHEET 
T&a Tech NUS, Inc 

I 
Page1 of 2 

Project Site Name: NSB-NLON / AREA A 
Project No.: CTO- 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
I 1 Other Well Tvce: 
i j QASampleijrpe: 

Sample ID No.: 3 -(,u 375-ob 
Sample Location: 3 r~\, , I 97 3 

Sampled By: 
C.O.C. No.: 
TvDe of Sample: 

h Low Concentration 
[ ] High Concentration 

See Attached Low Flow Purge Data Sheet 
for Purge Data 



Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 3 yr\M 37 S 

PROJECT: 
PROJECT NUMBER: 
SITE: 

Well Screen Depth: 

Initial Water Level: 

Total Purge 

3.45 / y. 4 5 ft. Pump Type/Material: %f 1’&1 ki 

Pump Intake Dem: ‘U .4 5 

Tide Cycle: [ Fight 
ow 

Total Purge Time= m Onin) El Not Affected 

Time Water Level Volume Flow Rate Pump Temp pH Sp Cond DO Turbidity Sallnlty Comments 

feet below TOC mL mUmin Settlngs *C mS/cm mg/L NTU 

3.55 - lot3 CNq I - 
Ll4 I 375 I*41 EL.5 - la zL.2 

1 
tflfis 3.74 \ObO Ino 

(0 I5 3.86 2000 loo. k 13~02 Lb? 13% h.W fi.1 - 714 

x%3 0 \oo p5.42 b.05 1375 0.79 4.9 - lp5.5’ 

10 35 3 ,Fr’; 4mo 100 - 15.35 lash3 I327 O.-i1 3& - lab.2 
so44 3,s co 5600 loo - 

JO- 3jiL2 GO00 ronc, - 

m5 3:x0 100~ \nn ‘.i - 1fj.q) 19,03 (35 

Ill 5 u7 0 lcn c \5,3b cc,03 13% lyjo I.? . 

Water Quality Meter (S/N) 

Control Box Type (S/N): 

Turbidimeter (S/N): 

Notes: 



GROUNDWATERBAMPLE LOG SHEET 
Tetm Tech NUS, Inc 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

Project Site Name: NSB-NLON / AREA A 
Project No.: CTOB fsj&. 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] OA Sample Type: 

M Low Concentration 
[ ] High Concentration 

Date:- 
rime: SeE &Lti 

wdhod:Pefistaltic Pump 

~~,~ifti~,~~~~~~~~~~i:i:i:I:l:i:i:::::-:i:i:i:1:::::::::::::::.:.~.: :.:.:.'.'.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.::.:~ ::::: j p: ,:,:.:..:::: :::::.:::::j:;:rl _:_... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _._._...... . . .._._....._ W . . . . :.:.:.:.:.:.:...:.:.:.:.~.~.:.~.:.~.:... . . . . . . . . . . . . . . . . . . . . . ..'...'.':'.:.:.:: _. . . . . . . .._.. Signature(s): 
MSMSD Duplioale ID No.: 

.- 
- 



. 

or Ri etra Tech NU§, Inc, LOW FLOW PURGE DATA SHEET Well No.: &vM~) 3 Rc 

PROJECT: RFiik A ChzSPL ( DATE: G - [q-o\ 
PROJECT NUMBER: 

>‘tk) 
$I G , m@G f113& 3 WEATHER: Suwy 80 : 90: 

SITE: 

Water Quality Meter (S/N): D q ( 

Control Box Type (S/N): b 

Turbidimeter (SM): \7354IGLm tw-vwrw* 

Notes: 



0 R GROUNDWATE& SJ@WLE LOG SHEET 
Tetra Tech NUS, Inc 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

Project Site Name: NSB-NLON / AREA A 
Project No.: e 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA SampleType: 

. -y-~“m = 

Sample ID No.: qti--(-\,, qq os-07- 
Sample Location: 
Sampled By: .e?eeF- 
C.O.C. No.: 
Type of Sample: 

YI 

M Low Concentration 
[ ] High Concentration 



Tech NUS, Inc, LOW FLOW PURGE DATA SHEET Well No.: 2 ti -t,ti 39 Q5- 67 

PROJECT: b\+J+ Ptf?m A DATE: oL/ 1qjo \ 
PROJECT NUMBER: dRb3 WEATHER: SW jl &I I 

3 
SITE: 

Well Screen Depth: &..I 

b 

Water Quality Meter (S/N): 99 fij37 7 /1 A Notes: 

Control Box Type (S/N): 0\)44)583 A-b 

‘urbidimeter (SM): 



0 R Tetra Tech NUS. Inc 

GROUNDWATER SAMqLE LOG SHEET 
:’ ,a 1 

Project Site Name: NSB-NLON 1 AREA A 
Project No.: CTO- $316 

[ ] Domestic Well Data 
1x1 Monitoring Well Data 
i j Other Wil Type: 
[ ] QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[x] Low Cokentration 
[ ] High Concentration 

late: 6-19 -Q\ 
I 

-1 
Vell Casing Diameter & Material 

‘ME 2’ PVC I 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

itatic Water Level (WL): Z.-ctT 

)ne Casing Volume(gal): 

itart Purge (hrs): IL 30 
ind Purge (hrs): 1-7 3 

‘otal Purge Time (min): 65 

‘Otd vol. PllQed &$? 7. \ j/ 

MStMSD Duplicate ID No.: 

- 



Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT: 
PROJECT NUMBER: 
SITE: 

DATE: in-\9 -01 
WEATHER: sdtiw 

PERSONNEL: f==m weww 

Well Screen Depth: I ft. Pump TypdNlat~rlal: ffiWW?l C Tide Cycle: q High Qb 

Initial Water Level: a l q 0 1 G30 Pump Intake Depth: a 1 ‘OFF %L hrs. ELow@ 

Total Purge Volume= (gal 1 L) T6tal Purge Time= (mln) 1 P Not Affected 

Tfme Temp Comments 

Water Quality Meter (S/N): 61 n 139 I A.b YS I650 ko5 w/6 8 2(l%@ Notes: 

Control Box Type (S/N): ’ /U 11 
,f -_ 

Turbidlmeter (S/N): 
Page _ of- 



0 It 
Tetm Tech NU!% Inc 

GROUNDW~TER SAhdP~E LOG SHEET 

Project Site Name: NSB-NLON I AREA A 
Project No.: CTO- 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Welt Type: 
[ ] QASampleType: 

Sample’ ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

iic] Low Concentration 
[ ] High Concentration 

ulethod:PerietaHio Pump 

donitor Reading (ppm): 

Nell Oaeing Diameter & Material 

rype: 2’ PVC 

rot.4 Well Depth (TD): 16 ,5 

Mic Water Level (WL): d. 

he Casing Volwne(gal): IQ _ & L 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

Start Purge (hm): D ml3 I 



Tech NUS, Inc, LOW FLOW PURGE DATA SHEET Well No.: dw wul 4mS 

PROiJECT: r\rSB-a 
PROJECT NUMBER: aa Cp x 
SITE: Rr-4ctl a 

Well Screen Depth: Pump Type/Material: WI irb&c Tide Cycle: 0 High @ b ,5 / I (0.5 ft. 

lnltlal Water Level: Pump Intake Depth: ‘\b hk 9.. 1 2 6) 6% ?J hrs. [z1 Low0 

total Purge Volume= f S 108 (gal / L) Total Purge Time= o\ 4 (mln) K Not Affected 

Water Quality Meter (S/N): 99 19 1 37 7 4 fl 

Control Box Type (S/N): a 1 fi8 fs g 3 f&6 

Turbidimeter (S/N): \I% -rtog Qs 

-.. _ 



0 R 
T&m Tech NUS. Ino 

GROUNDWATE,R SAMPLE. LOG SHEET 

I Project Site Name: NSB-NLON / AREA A ~- 
CTO- $j 116 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] OtherWellType: 
[ ] QASampleType: 

Sample ID No.: JW-W~~ s- 07 

Sample Location: 
SaGled By: 

2iu yst Y 4 ’ 5 

C.O.C. No.: 
c 

Type of Sample: 
M Low Concentration 
[ ] High Concentration 

1 [ Color PH Tanp. 

Well Casing Diameter & Material See Attached Low Flow Purge Data Sheet 
for Purge Data 

. PEST/PC% 

(TCL PAH 

I 4Oc I a- cat. Amber Qlaaa I c-w\ 
4O c lOEL 2 - Qt. Amber Qlass 

TAL METALS (TOTAL) + Hardness i-5OOml PE G-2044 

Chemical Oxygen Demand (COD) lm &30,14°c 

Alkalinny, Chlollde, sullale, TDS I 4O c I I&- 20-0\ 
I 



. 

etra Tech NW, Inc. LOW FLOW PURGE DATA SHEET 

PROdECT: mm p1 QTR EMQfQCEl DATE: L -20 01 
PROJECT NUMBER: WEATHER: $ rJhc/y 
SITE: PERSONNEL: & b fi&v\5r;x 

Water Quality Meter (S/N): 

Control Box Type (S/N): 

Turbidimeter (S/N): 



. z .iH 4 ! f I 

_ - 
0 It GROUNDWATER SAMPLE ,LOG SHEET 

Tetra Tech NUS, Inc 

Project Site Name: NSB-NLON / AREA A 
Project No.: CTO- f?tk 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

M Low Co’kentration 
[ ] High Concentration 

‘.‘.‘.‘.:.:.:.:.:-:. . . . . . .,. :.:... .,..._,,,. . . 
‘......... . ...‘..... .‘.““................,~.~.~.~.~.~.,,,,, ..‘..... ..........- . . . . . :... . . . . . . . . . . . . . . . . .,._._____ . 

.._. _...... ._._..._._. . _.. “..‘.‘..,.. . ‘:“” ‘-... . . . . . . .....-. . ‘........... . . . . . . . . . . . . ...-..........:.:.:.,.,,,.. ,,___,,_ 
:.:.:.:.:-:..-.-.......... _...... .‘.....’ ‘:‘:‘illiii:::::::::::i:i:I:I:[:1::::: :.:.:: :.:.:,..,..., 

‘.‘.....‘.‘.‘.‘.:.:.:.:.:.:.:.:.:.:.:.~..:.:.:.~.:.:.: .:.: ::: ::::,:,::,:., . .,_: .:.:.:.:.: z::::::.:.:.:.:.:.:::::.::::;;: 

. . . . . . . . . . . .._ ::. 
{::.:.:.:.:.:.:.:.:::::::::i:::.:.:::.:.:.: 

._..._.,........._...... ,..... . . . . . . .._ 

Color pH S.C. Tamp. TurbkMy 00 

VtSSSl stadud asler Deg 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

Container Reaulmmmts 

3 - 40 ml Vial 
1 -w-w 

16-a-01 
Analysis 

TCL VOLATILES 

Praaervatlve I 

HCLf4OC 

TCL SEMlVOlATlLES 

TCL PESTIPCSs 

TCL PAH 

4Oc 

4Oc 

4Oc 

2 - Qt Amber Glass 

9-QlAmberGlass 

4 - Qt Amber Glass 
ITAL METALS (TOTAL) + Hardness 

TAL METALS (DISSOLVED) 1 

Total Organic Carbon (TOC)+ 

Chemical Oxygen Demand (COD) l k 76 C 

Alkalinity, Chloride, Sulfate, TDS 

HlKiJ4°C 

HCL14’C 

k&So,!4°c 

4Oc 
I 

l-5OOml PE 

l-SWml PE G-20-~ 

- d‘-Zcq’ 
1 - 250 mL PE c-zm 

l-5OOml PE 6720734 

O!iq* i’. 
. ‘~~l~~‘t~~~~~~.~:~:::- ,‘. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.~ . . . . . . . . ..:.:.: _..... . . . 

p .:.:. :.:.:.:.::::i:i:i:i:i:i:::::::::::i:i:l::::::..~~:::;::::~~~~.~~:~~~~:~:~:~..:..~~~:::~::::............. .:.:.:.:.:.:.:.:.:.:.x:::.:;~~~:~~ Sigmturds): 
. . .._. ‘.: . . . . . . . . . . . 

YSARSD Duplicate ID No.: 
- 



Tech NUS, Inc, LOW FLOW PURGE DATA SHEET 

PROJECT: pb\WR b 1tk cam SyL DATE: L -?a -(4. \ 
PROJECT NUMBER: WEATHER: suA8,Jf 
SITE: P-P&4 P PERSONNEL: et& & R-N 

/ 

Well Screen Depth: / /z 6 ‘I Tide Cycle: 0 Hlgh 8 ft. Pump TypeNatwial: pEfL\SThI.iL 

Initial Water Level: 2,%&G?%- Q hrs. Pump Intake Depth: * (9 ’ 0 Low8 

Total Purge Volume= 7000 (gal @ Total Purge time= 7 0 Wn) PiG Not Affected 

Control Box Type (S/N): Control Box Type (S/N): - - 

Turbidimeter (SM): 

sr -. - 
- -. . -.. . 



0 R GROUNDWATER SAMPLE LOG SHEET 
Tetm Tech NUS, Inc - 

Project Site Name: NSB-NLON / AREA A 
Project No.: CTO- 

[ ] Domestic WellData 
Ix] Monitoring Well Data 
[ j Other Weil Type: 
[ ] QASample Type: 

Sample ID No.: 2w-6luw 05 -07 
Sample Location: ~C~JM bvtn 5 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

M LOW Coicentration 
[ ] High Concentration 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

start Purge (hrs): OS00 I 
hd Purge (he): 

Analyela 

-CL VolATlLES 

-CL SE~~~VOLAT~LES 

‘AL METALS (TOTAL) + Hardness 

‘otal Olganic Cabn (TOC) 

1 Preservative 

I HCL/4OC I 

HNDS/40C 1 

HcL/4°c 1 

1 
::::::::::.::::::::::j::::::::::::::::: 

. . . . . . .._. _._._. _._._._. :.:.:.:.:.:. 
Container Requimmetnt~ 1 colkotml 

S-40mlVial le 

SF 

-z& 

i- 500 ml PE I&22-0( 

I 
hfnlcal Oxygen Deman 

Jkalinlty, Chloride. Sulfate, TDS 4Oc I l-5CKJml PE 
I 



or R etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: auf -6wct’f D S 

PROJECT: jw-& A -mm 5PL DATE: 4 -22-o \ 
PROJECT NUMBER: WEATHER: o\/~~~r bm’r 
SITE: i&5&& PERSONNEL: fiw w R-w 

Well Screen Depth: 

II I I I II I I I I I I c -_A-. 1 I . _ 
Water Quality Meter (SiN): 010 C Yl I Ah */ Notes: 

I 
Control Box Type (S/N): 

Turbidimeter (Ml): L)r wsrr? Wt.5-~6~~ 
1 page - of- 

- . . . . . . . . 





, 

Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: d M ~3 4’;nT 

PROJECT: p DATE: ~+D-o\ _ 
PROJECT NUMBER: asL3 WEATHER: auq,, \1 , 

uanPf- hn5 
SITE: lkea A PERSONNEL: \)3~ \\m,& --& vn~ 

Well Screen Depth: Tlde Cycle: 0 Hlgh Q) 

lnltlal Water Level: 

a$ p 6 ‘\codfi ,“,. ;;;; ;z;erlak ~~3tpgtic~ 

pth. lb L-i- 0 Low8 

Total Purge Volume= I 01 bD (gal 1 L) totsl Purge time= b 0 (mln) 7h ot Affected 

Tlme II Water Level Volume Flow Rate Pump I I I 
mUmin Settings 

$m 
- 

aof %- 

Temp pH Sp Cond DO Turbldlty Sallnity Eh 

QC mS/cm mg/L NTU PP~ mV 

Comments 

Water Quality Meter (S/N): 9 9 k3 I 3 7 7 @fl Notes: 

Control BOX Type (S/N): cbl 80 583M3 

Turbidimeter (S/N): l723- Ib@cb 
wle -. of AL 

- -..... 
- 



. 

s 

--- 0 R GROUNDWATER :SAMPLE LOG SHEET 
T&a Tech NUS, Inc 

Page1 of 2 

Project Site Name: NSB-NLON / AREA A 
Project No.: w 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QASampleType: 

Sample ID No.: ~l,~-(~~~lpn$&wes 
Sample Location: d m _ MM 4(an3 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

M Low Concentration 
[ ] High Concentration 

See Attached Low Flow Purge Data Sheet 
for Purge Data 



etra Tech NUS, Inc, LOW FLOW PURGE DATA SHEET Well No.: &)~fi -vIMJ~I.Q n& 

PROJECT: Nsfi- N] fi(yi - OQEfl fi DATE: (p )a \ ]o\ 
PROJECT NUMBER: ak 
SITE: 3 

WEATHER: bwr f 04 105 
PERSONNEL: up uru\an l&u 

I 

Water Quality Meter (S/N): VI 8 I 317 Q fj Notes: W&y 

, Control BoxType (S/N): fi 1 q c; R 3 fi E$ Sml \ J 

Turbidimeter (S/N): 17 as- 1b8 6s 
page -, of & 



0 R GROUNDWATER SAMPLE LOG SHEET 
Tetra T&I NUS, Inc 

Project Site Name: NSB-NLON / AREA A Sample ID No.: sw-GrVltjrD& 

Project No.: CTO- R/L Sample Location: 2~ t3q ~1, 

[ ] Domestic Well Data 
Sampled By: _ _ 
C.O.C. No.: 41 __ 

- - [x] Monitoring Well Data 
[ ] Other Well Type: 

Type of Sample: 

[ ] QA Sample Type: 
M Low Concentration 
[ ] High Concentration 

Mettlod:Peristanic Pump 

Monitor Reading (ppm): UA 

PM Casing Diameter 8 Material 

ryp0: 2’ PVC r0td Well Depth (TD): 

Static Water Level (WL): /~~~- 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

3ne Casing Volume(gal): &J.. 

Start Purge (hrs): /p-t -3z’ 

End Purge (hrs): 
-* 

1 I/L, 

rotal Purge Time (min): /& 

r0td VOI. purged &if? /I 4- ~~~ 



Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: ut~u.‘Lf7Q5 

Well Screen Depth: ft. Pump Type/Matqiat:f%A6T;brtn~ Tide Cycle: q High 8 

Initial Water Level: ii&i% hrs. 135 Pump Intake Depth: 0 Low0 

Total Purge Volume= ii -0 (gal &P Total Purge Time= ! 0 0 (mln) B Not Affected 

n 

Time Water Level Volume Flow Rate Pump Temp pH SkCond DO Turbidity Sallnlty Comments 
feet below TOC mL mUmin Settings pII w&km mgA NTU PPt 

m= ? l’t,r-3 -y!iJy ~ywb 2.3 1 2 \ ’ 

2000 ! 1 - 

Control Box Type (S/N): 

Turbldimeter (S/N): 6 



SURFACE WATER SAMPLE LOG SHEET’ 

Pmject Site Name: 
Projed No.: 

0-m 

lU!S&NLON I Area A 
CT0m 

SampleIDNo.: 3wSQ 01 07 
Sample Location: S&p 
Sampled By: 
C.O.C. Nti.: 4 j5oj 

I lzlwty 
’ 

sa: SPwg 
0 Pond 
fj Lake 
0 Other. 
0 CIA Sample Type: 

Type of Sample: 

* w Concentration 
0 High Concetntration 



0 R SURFACE WATER SAMPLE LOG SHEET 

Pap& of & 

Project Site Name: 
Prqject No.: 

0 Stream 

II Wng 
l-l Pond 

NSB-NLON I Ama A 

CTOD 

0 Lake 

CEirnple Type: “& 

Sample ID No.: SW& 1g-q 
Sample Location: a.3 vntisi PS 
Sampled By: IL& 
C.O.C. No.: 4154 3 

Type of Sample: 

P 
w Concentration 

[1 High Concentration 

. . . . . . .,........:. :::::::.:.:i: :.... ..:.:.:::.:..: . . . . . . .,. .._._ . .._. . . . . . :... ..-‘.. * . . . . . :::.:::::::.:.......o...:.:.: ..:,:: :.:. :::::: : :.: :,: . .:.: . . . . _ . ..:,:.:.:.,::::‘.~ .:.:.:.. :.::::;:i:‘:‘. . . . . . . :.. : :. . : . . . . . . . . . .._.. . . . . .._._.... . .,_,,,_ ‘. . .‘. .‘.:.:.:..:::::.:::.:: ::::::::::.:::,:::::;:;.:.:.:.:.:.:.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..i.i.i.i.i.i.......:.:.:.:.:: : :‘:.:‘.‘.‘.:.:.:.:::::::::::::;.:.;.:.:.: .,.........,.. ..,.. . . . . . . . . . . . . . . . ._. _ _. _ . . .._.. . . . : : . :.::.:.::::::::.. . . . . . . . . . . .._............ :...:.:.:.::::::::::.;::::: :.:.: ., . , , _,.... . .,...,.,.. _ . . . ,,. . ..__., _. _ , 



r-l IR; SURFACE WATER SAMPLE LOG SHEET 

Da- \ -a I 

Project Site Name: 
Pro&d No.: 

0 Stream 

0 Ww 
0 Pond 
0 Lake 

tjjzother: 
[1 QA Sample Type: 

NSB_pILON I Area A 

CTOW 

SampleIDNo.: 6~5G19-07 
Sampie Location: amrc\w 4g)Q6 
Sampled By: ~e\lnuxn 
C.O.C. Nit.: 4-l 513 

Type of Sample: 



SURFACE WATER SAMPLE LOG SHEET 

Page1 of \ 

1 
I Project Site Name: W-NLON / Ama A Sample ID No.: 5 \r) 56 zh - 0; 

Projebt No.: CT0m Sample Location: d b5F/\u)Q% D 5 
Sampled By: 

0 Stream C.O.C. No.: 

iI = 
fj LZke 

Type of Sample: 
0 Low Concentration 

+herz CL- 0 Hi Concentration 

0 QA Sample Type: 

T T 
T 
T 

T 

T 

T 

C 

A 

I I I 
I I I 

L 

1 . . 

MStMSD Duplicate ID No.: 

& 

. 



0 It SURFACE WATER SAMPLE LOG SHEET 

Patmta nt -- a-- -- - 

Project Site Name: 
Prqjebt No.: 

OStream 

II SvM 
0 Pond 
fl Lake 
$ Other: 
[1 QA Sample Type: 

NSBJJLONtAmaA 

CTO~ 

Sample ID No.: sw 5 42\ - 0 7 
Sample Location: % W & 2 1 
Sampled By: 
C.O.C. No.: + \SQ’t 

Type of Sample: 

% 

Low Concentration 
High Concentration 



SURFACE WATER SAMPLE LOG SHEET 

/ I Page,, ot - 

Pmject Site Name: 
Project No.: 

NSBJJLON I Area A Sample ID No.: $U S 622-07 

CT0m Sample Location: %u W’Lr 

Sampled By: 
C.O.C. No.: fl Stream -!izsQ- 

0 Spfiw 
0 Pond Type of Sample: 

ow Concentration 0 Lake 
tgkofh= High Concentration 

0 QA Sample Type: 

CLVOLATUS 

g---- =tswcBs 

CL PAH 

!%!‘--• urln9(TOTAL)+Ha- 
L.Ra, - ‘ALlvlmnr*c (DissoLvED~ 

- - 

4Oc 

4Oc 

4Oc 
HNOI140C 

HNOS/40C 
.-. ..OA 

*-at AllhrGk4SS 

x Qt. Amber Gb 

~-ol.Ambe4rGl3sa 

l-6OOml PE 

l-sooml PE 
.Y -rn,l_P,brs 

inky, Chloride, Sulfate. TDS 



0. 
‘Tt 

SURFACE WATER SAMPLE LOG SHEET 

Page- of - 

F+roject Site Name: NBBJLONIAmaA Sample ID No.: s d 5693-07 
Pm@13 No.: CTOB SampleLocation: J(E3’mU4&0’5 

Sampled By: b2.~\~ 
II- C.O.C. No.: 4\fil2 
0 W&f 
0 Pond Type of Sample: 
0 Lake 0 Low Concentration 

P” 
fl High Concentration 

IJ QA Sample Type: 



,O. R SURFACE WATER SAMPLE LOG SHEET 

PqfeJ-ofl_ 

Jrojsct Sii Name: %qjsbt No.: 

fl Stream 

0 Wng 
fl Pond 
0 Lake 
&Other: 
fl CIA Sample Type: 

NSBJLON I Area A 

CTO- 

Sample ID No.: &~%Zrt-o7 
Sample Location: gfgc( 

Sampied By: 
C.O.C. No.: w506 

Type of Sample: 
fl Low Concentration 
0 High Concentration 



ROUND 8 



0 R GROUNDWATER SAMPLE LOG SHEET 
Tetm Tech NUS, Inc. 

I 
$8 
I 

a 

Ti 

M 
I 
pl 
I 

D 

M 

M 

\n 

F 

TI 

S 

0 

S 

E 

T 

T’ 
I 
S 

T 

T 

T 

T 

T 

T 

T 

C 

A 

C 
I 

I 

I 

I 

Project Site Name: NSB-NLON / AREA A Sample ID No.: 4.- Q#Q \ ‘j 08 
Project No.: CT0 816 #0502 Sample Location: 4 uw 01 5 

Sampled By: SJC and DW 

[ ] Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [fl Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

AMPLINQ DATA: 

ate: 4(20lot Color pH SC. Temp. Turbidity 00 Eh Salinity 

Ime: Visual Stand~mS/cm De@ces C NTU mm IllV PPt 
IethcrkPeristalfc Pump ccae 570 ,33q 63 0.m G-13 l7y m 
URCF DATA: 

lell Casing Diameter 81 Material 

me: 2’ PVC I 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

otal Vol. Pumed foal): 
I .., , 

AMPLE COLLECTION INFORMATION: 

Analysis 1 Preservative 1 Container Requirements 1 collected 
CL VOLATILES I HCLI4’C 1 3 - 40 ml Vial ! - 

CL SEMIVOLATILES I 4O c I t $- Qt. Amber Glass I I 

CL PEST/PCBs 4Oc 2 \- Qt. Amber Glass I 

CL PAH 

AL METALS (TOTAL) + Hardness 

AL METALS (DISSOLVED) 

0-C) 

40 c 

.HNO:, / 4’ C 

HNO, I 4’ C 

\ !( - Qt. Amber Glass rr, 

l- 500 ml PE I 

I-Pr r 
- 

:hemical Oxygen Demand (COD) / TO c I H$0,/4’C 1 1 --ml. PE I / 
Jkalinity, Chloride, Sulfate, TDS I 4O c I I-500ml PE / 

MWMSD Duplioste ID No.: 



LOW FLOW PURGE DATA SHEET 

PROJECT SlTE NAME: NSB-NLON / AREA A - ROUND 8 
PROJECT NUMBER: CTO816#0502 

WELL ID.: 4MhJOlS 
DATE: 09- -01 



0 =Ms GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, inc. 

t 
PageL of A 

Project Site Name: NSB-NLON /AREA A 
Project No.: CT0 816 #0502 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA SampleType: 

Sample ID No.: -J 1 ~w 20s - 08 
Sample Location: 2 c M bv 205 
Sampled By: SJC and DW 

C.O.C. No.: 
Type of Sample: 

[Xj Low Concentration 
[ ] High Concentration 

SAhWJJNo DAtk 

Date: q-al-01 
Time: fS 

Method:Perietaltic Pump 

Color pH S.C. Temp. Turbidity Do Eh Salinity 

Stand~mS/cm Degrees C NTU mgfl mV qpt “/a 
77,z 6.0 I - IIL) 0.0 

Well Casing Diameter & Material 

we: 2’ PVC 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

Circle tt Applicable: 

MS.‘MSD Duplicate ID No.: 



m LOW FLOW PURGE DATA SHEET 
k J 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 8 WELL ID.: 
PROJECT NUMBER: CT0 816# 0502 DATE: 

Time Water level Flow PH S. Cond. Turb. DO 

(Hr&). .(Ft. below TOC) (mL/Min.) (SW @6/m) PJTW.. Cm/Q 

Temp. Eh 
I 

Sal. 

,lllV 
- 

pa? :: 



0 R GROUNDWATER SAMPLE LOG SHEET 
Tetm Tech NUS. Inc. 

I 

S I 
0 
T 

N 
I 
P 
I 
0 

N 

N 

VI 

T 

T 

S 

C 

S 

E 

T 

T 
I 
s 

T 

T 

T 

T 

T 

T 

T 

C 

A 

I 
C 
I 

I 
c 
I 

I 

Project Site Name: 
Project No.: 

NSB-NL .ON / AREA A 

Domestic Well Data 
Monitoring Well Data 
Other Well Type: 
CIA Sample Type: 

Sample ID No.: s w - 
Sample Location: m 4 - 
Sampled By: SJC and DW 

C.O.C. No.: 
Type of Sample: 

[Xj Low Concentration 
[ ] High Concentration 

‘AMPiJNG DATA: 

ete: q- 19- 01 

lme: 113,5 
iethod:Pertstaltfc Pump 

‘URGE DATA: 

Color pH S.C. Temp. Turbidity Do Eh 

Visual Standard mS/om DegrccsC NTU ml/l mV 
GLZA-~ d-99 as.2 15.2 loo 3-33 -30 I.& 

ete: Q-IQ-et I 

lethod:Peristaltic Pump 

ionitor Reading (ppm): - 

!ell Casing Diameter & Material 

ype: 2’ PVC 

otal Well Depth (TD): 17.3 

tatic Water Level (WL): S -4’) 

Ine Casing Volume(gal): 7, + 
tart Purge (hrs): @m 

.nd Purge (hrs): / 1 : 20 

otal Purge Time (min): /sz) 

otal Vol. Purged (gal): L 5 

IAMPLE COLLECTION INFORMATiON: 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

Analysis 1 Preservative 1 

CL VOLATILES ! HCLl4’C 1 
CL SEMIVOLATILES 4Oc 
K PEST/PCBs 

! ! 
40 c 

CL PAH 40 c 
AL METALS (TOTAL) + Hardness .HNO,I4”C 

AL METALS (DISSOLVED) HNO, I 4’ C 

Container Requirements 1 coiiscted 

3 - 40 ml Vial 

‘4 - Qt. Amber Glass 

au - Qt. Amber Glass 

1 q- Qt. Amber Glass 

l- 500 ml PE v 
1-5OOml PE J 

,Ikalinity, Chloride. Sulfate, TDS 40 c 1 - 500 ml PE I/ 

WiERVATlONS I NOTES: 



0 Tt 

I\- A .- 
LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 8 WELL ID.: ma Gat\s -a 
PROJECT NUMBER: CT0 816 # 0502 DATE: 09- N-01 

Time Water level Flow PH S. Cond. Turb. DO Temp. Eh Sal. 
Comments 

(Hrs.)~ (Ft. below TOC) (mL/Min.) (S.U.) (mS/cm) (NTU) (ma/l) (Celcius) ‘. mv, ppt I? 1 
,@I30 54-I -- - - - - wYflNcs.%mRcacwzl 
09YO 7.16 20~ -7.20 (c&2 I,9 46s l3L -300 3-O 18 
OgsO 3.62 zoo 7,16 43.7 z,Lt 4,oy ISO ‘- 390 2,6 *I 
iooo 7 ‘40 220 -I ,oq 39.0 14s -374 284 I* 11ForJrry: 
Dro 8.30 -2 00 7x6 33.g - 3-78 21 

, bzo wt8 r&l 7,03 32 8 -3&z 7.b 

4’ 1, 
I’ 



0 R 
Tetra Tech NUS, Inc. 

GROUNDWATER wMPbE,LOG SHEET 

Page1 of 2 

I 
Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 816 #0502 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Sample ID No.: ziG&ue3-7s- 08 
Sample Location: 3 yI k) ~3 3 
Sampled By: SJC and DW 

C.O.C. No.: 
Type of Sample: 

[Xj Low Concentration 
[ ] High Concentration 

Date: qu 61 

Time: 

MethodPerfstaltfc Pump 

PURGE DATA: 

Date: q(aoI 

fulethod:Peristaltic Pump 

Monitor Reading (ppm): 

Well Casing Diameter 81 Material 

Type: 2’ PVC 

Total Well Depth (TD): 3 .4 5 

Static Water Level (WL): ‘3-60 

One Casing Volume(gal): 

Start Purge (hrs): 

End Purge (hrs): 

Total Puree Time (minj: 

Color pH SC. Temp. Turbidity 

Viaual Btandard mS/cm De#ccsC NTU 
6.tb -932 16X& 3.5 

Do 

mg/l 
3x 

Eh Salinity 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

Alkalinity, Chloride, Sulfate, TDS 40 c 1~.500 ml PE 

/I , 

OBSERVAllONS / NOTES: 

Circle M Applicable: 

MSIMSD Duplicate ID No.: 

Signature(s): 



0 R LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 8 WELL ID.: ‘3 tibs’-ts 3 - cu 33 5 
PROJECT NUMBER: CTO816#0502 DATE: 09-21-01 

I I I I I I I I I I 
- 

SIGNPTURE(S): ) PAGE&OF2 

_ - 



T&a Tech NUS. Inc. 
GROUNDWATER S+fMFLE LOG SHEET I’ 

- 
SA I 
Dal 
Till 
Me I 
Pu I 
Dal 

Me 

MO 

We 

Tyr 

Toi 

ste 

On 

Sta 

EnI 

To1 

To1 
- 
SA 
I 

TC 

TC 

TC 

TC 

TA 

TA 

To 

Ch 

Alk 

Page1 of ;Z 

‘reject Site Name: NSB-NLON / AREA A 
‘reject No.: CT0 816 #0502 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] CIA Sample Type: 

Sample ID No.: aww%~S- 08 
Sample Location: 2~ MM ‘35 K 
Sampled By: SJC and DW 

C.O.C. No.: MB Masn\-o\ 
Type of Sample: 

[xl Low Concentration 
[. ] High Concentration 

MPllNG DATA: 

b: al rasl o\ 
1e: 0% 30 
tttod:Peristaltic Pump 

ROE DATA: 

Color PH S.C. Tamp. Turbidity 

Vimsl Etandard mS/cm DegrccsC N’TV 
LLn 6.Gl .sa1 15.%c, Y&act 

a-&AL 
, 

Do 

a/l 
Lt .d> 

Eh Sallnlty 

¶&PO 
0.0 

te: q-31-0\ 

thod:Petistaltic Pump 

nitor Reading (ppm): 

III Casing Diameter & Material 

)e: 2’ PVC 

tal Well Depth (TD): 1 \ -9 ? - - TP\] c 

ltic Water Level (WL): 7.9% - - 0 

e Casing Volume(gal): 

art Purge (hrs): 1s 30 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

d Purge (hrs): 1545 
tal Purse Time Imink I iT 

. 

tal Vol. Purged (&I): L 3 1\N-bzvQ645 
MPLE COLLEClION INFORMATION: 

I I I 

3SERVAT10NS I NOTES: 

i’cle If Applicable: 

MS/MSD Duplicate ID No.: 

Signature(s): 



0 Ilt LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 8 WELL ID.: dWMW3%DS 
PROJECT NUMBER: CTO816#0502 DATE: 09- 2\ -01 

SIGNATURE(S): PAGE-OF- 



0 R GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 816 #0502 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Sample ID No.: ‘zw-c-w-3q bs - 08 
Sample Location: 2 4)mcr) 34 h-q 
Sampled By: SJC and DW 

C.O.C. No.: 
Type of Sample: _ 

[Xj Low Concentration 
[ ] High Concentration 

ate: Gil WOI 
ime: lo40 

lethod:Peristaltfc Pump 

URdE DATA: 

Color pn S.C. Temp. Turbidity Do Eh Salinity 

Visnd Etamlsrd mS/cm DegreesC NIV wit/l mV iw “/a 
kala cm!33 393 IZ@‘r 37 s.#c) -57 I 6, t 

ate: fl Zl IO/ 
lethod:Perfstaltic Pumo I 

lonitor Reading (ppm): - 

fell Casing Diameter & Material 

ype: 2’ PVC 

otal Well Depth (TD): tcr70 

tatfc Water Level (WL): 2.70 

Ine Casing Volume(gal): 

tart Pume fhrs): I8 15 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

nd Purge (hrs): \qrz 

otal Purge Time (min): m 

otal Vol. Purged (gal): 

AMPLE COLLECTlON INFORMATlON: 

Analysis Prsssrvative 

CL VOLATILES HCLl40C 

CL SEMIVOLATILES 40 c 

CL PEST/PCBs 40 c 

CL PAH 40 c 

AL METALS (TOTAL) + Hardness -HNO, I 4’ C 

AL METALS (DISSOLVED) HNO, I 4’ C 

otal Organic Carbon (TOC) e 

:hemical Oxygen Demand (COD) H$O, I 4’ C 

&lkalinity, Chloride, Sulfate, TDS 40 c 

Container Requirements Collected 

3 - 40 ml Vial LT 

.i $‘- Qt. Amber Glass rl 

w - Qt. Amber Glass r, 

2 - Qt. Amber Glass - 

l-500ml PE w 

l-5OOml PE r, 
, /jf- 40 mL Glass -1 
I 

\ J- 250 mL PE wm\ J 

I-5OOml PE 4 

:ircle H Applicable: 

MS/MSD Duplicats ID No.: 



LOW FLOW PURGE 

PROJECT SlTE NAME: NSB-NLON / AREA A - ROUND 8 
PROJECT NUMBER: CT0 816#0502 

DATA SHEET 

WELL ID.: ZWMW 3ws 
DATE: OS-24 -0 1 

PAGE&OFx 



0 R GROUNDWATER SAMPLE LOG SHEET 
Tetta Tech NUS. Inc. 

Page1 of A 

Project Site Name: NSB-NLON /AREA A 
Project No.: CT0 816 #0502 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 

, [ ] QASampleType: 

Sample ID No.: 
GW 

au- 4ODS- 08 
Sample Location: 2 W kw &so 
Sampled By: SJC and DW 

C.O.C. No.: 
Type of Sample: 

[Xl Low Concentration 
[ ] High Concentration 

ISAMPUNO DATA? -_-.._ -..-~ ____ __ 
Date: q\s\e,r 

Time: oql!5 
Method:PedstalCc Pump 

Color PH S.C. Temp. Turbidity Do Eh Wlnlty 

Visual Standard mS/cm DegreesC NTU w/l mV F&/O 

was 7-r3 m-9 (3.3~ s-2\ 3-x - -a I.-+ 
IPURGE DATA: 

Method:Peristaltic Pump 

Monitor Reading (ppm): 

Well Casing Diameter & Material 

Type: 2’ PVC 

Total Well Depth (TD): i b _ cl, 

Static Water Level (WL): 3 -7% 
One Casina Volumeloal): 

See Attached Low Flow Purge Data Sheet 

for Purge Data 
~ 

Chemical Oxygen Demand (COD) /mc I H$0,14°C 1 I-&GmLPE 500 I/ 
Alkalinity, Chloride, Sulfate, TDS 4O c I 1;500ml PE I 

OBSERVATlONS I NOTES: 

MS/MSD Dupllcats ID No.: 

I 



I 

I LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 8 WELL ID.: 
PROJECT NUMBER: CTO816#0502 DATE: 09-2-2-O 1 

Comments 

SIGP’ - -‘JRE(S): ?sxmYkJ PAGE&OF2 



0 R GROUNDWATER SAMPLE LOG SHEET 
Tetm Tech NUS, Inc. 

l3rm.a. I-,* I I-aye__ UI A 

Project Site Name: NSB-NLON /AREA A 
Project No.: 

Sample ID No.: 
CT0 616 #0502 

*Ws~ 
Sample Location: 

[ ] Domestic Well Data 
Sampled By: 

Zbw cl\bs 
SJC and DW 

C.O.C. No.: 
[x] Monitoring Well Data 
[ ] Other Well Type: 

Type of Sample: 

[ ] QA Sample Type: 
[Xl Low Concentration 
[ ] High Concentration 

AMPUNG DATA: 

ate: 9iZ3iOl Color pH S.C. Temp. Turbidity Do Eh Sallnlty 

Ime: Q1 10 Vh~al Standard mS/cm De@ccsC NTU ml/l mV # % 
lethod:Pefistaltic Pump u.ezm& 7&l cr8.r /77 6.0 Vb4 -311 1.q 
URGE DATA: 

ate: 9llZ/O/ 
Mhod:Peristaltic Pump 

bnitor Reading (ppm): - 

fell Casing Diameter & Material See Attached Low Flow Purge Data Sheet 
rpe: 2’ PVC for Purge Data 
catal Well Depth (TD): Ls 

tatic Water Level (WL): 3.m 
ne Casing Volume(gal): 

tart Purge (hrs): r%m 

nd Purge (hrs): 655- Bq 

otal Purge Time (min): 55 

otal Vol. Purged (gal): 

AMPLE COLLECTlON INFORMAllON: 

MShlSD Duplicata ID No.: 



0 ‘it LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 8 WELL ID.: ZWQ\b5 
PROJECT NUMBER: CTO816#0502 DATE: 09-22701 

Time 1 Water Level Flow PH S. Cond. Turb. DO Temp. Eh 

: (S.U.) (mS/cm) (NTU) :. (m/l) (Celcius) :!, .mV.a 
- 

Comments 

PAGE lOF 1 -- 



0 It GROUNDWATER SAMPLE LOG SHEET 
Tetta Tech NUS, Inc. 

Dqae 1 af 1 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 816 #0502 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

r La-- -_ - 

Sample ID No.: 2b wbs* os 
Sample Location: ;2p16;r 2wf~U42QS 
Sampled By: SJC and DW 

C.O.C. No.: 
Type of Sample: 

[Xl Low Concentration 
[ ] High Concentration 

me: \zyS- 

pH S.C. Temp. Turbldlty Do Eh Salinity 

Standard mS/cm Degrees C NTU 

ate: ‘I 1 t3/Ol 

ethod:Pertstaltic Pump 

onitor Reading (ppm): - 

‘ell Casing Diameter & Material 

fpe: 2’ PVC 

~tal Well Depth (TD): k.q 1 

tatic Water Level (WL): 2 197 
ne Casing Volume(gal): 

tart Purge (hrs): \347 

nd Purge (hrs): \m 

Ital Purge Time (min): 7 3 

>tal Vol. Purged (gal): 

kMPLE COLLECTION INFORMATION: 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

:hcle lf Applicable: 

MS/MSD Dupllcats ID No.: 



0 ‘It LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 8 WELL ID.: 20 MW 42b3 
PROJECT NUMBER: CTO816#0502 DATE: 09- 230 1 

Time Water level Flow PH S. Cond. Turb. DO Temp. Eh Sd. Comments 

SIGNATURE(S) PAGErOF 



0 ‘It GROUNDWATER SAMPLE.LOG SHEET 
Tetm Tech NUS. Inc. 

Page’ of J- 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 816 #to502 

[ J Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[X] Low Concentration 
[ ] High Concentration 

AMPLlNa DATA: 

w: S/zt+iol 
ime: Im 

lethod:Perfstaftfc Pump 

URGE DAlk 

Color pH S.C. Temp. Turbidity Do Eh Salinity 

Visual Standa.rajmS/cm De-C NIU Jwm 
UC-a 6.96 3&L i3,7 zs4y q, 13 

late: qrzSlol 
lethod:PeWaltic Pump 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

otal Vol. Pursed foal): 

I 

9 
I 

0 

TI 

M 
I 
P 
I 
0 

N 

M 

M 

T 

TN 

S 

0 

S 

E 

T’ 

T’ 
I 
S 
I 

1 

1 

1 

7 

7 

1 

1 

C 

P 

I 
c 
. 

I 
C 
I 

m 

-  . I  ,  

.  

AMPLE COLLECTION INFORMAllON: 

Analysis 

‘CL VOLATILES 

‘CL SEMIVOLATILES 

‘CL PESTIPCBs 

‘CL PAH 

‘AL METALS (TOTAL) + Hardness 

‘AL METALS (DISSOLVED) 

‘otal Organic Carbon (TOC) 

:hemical Oxygen Demand (COD) 

\lkalinitv. Ct Iloride, Sulfate, TDS 

I Preservative I 

HCLl40C 

40 c 

40 c 

40 c 

HNO, I 4’ C 

HNO, 14’ C 
YpI 

H$O, I 4’ C 

4oc 

1 Colleoted Container Requirements 

3 - 40 ml Vial 1, 

2 - Qt. Amber Glass v 

1 - Qt. Amber Glass v 

2 - Qt. Amber Glass v 

l- 500 ml PE J 

J 

I- F3u 
I 

w 

l-500ml PE 

I I I 
I I I 
I I I 

IBSERVATIONS I NOTES: 

MWMSD Duplicats ID No.: 



‘-mwQ Mm@Q lq PlW Rnw @p pc’lto+qgp& o/2 

0 

~-=T-@ I 

It 

u @io ~/-t%o~ &tSKt#K, wti?IW /l, 
LOW FLOW PURGE DATA SHEET mm o/ PM-~, + w.es 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 8 WELL ID.: zwwd 43-s 
PROJECT NUMBER: CTO816#0502 DATE: 0943-01 

The Water level Flow PH S. Cond. Tub. DO Temp. Eh Sal. Comments 
:g @f$.&, ;((M, @hy$ TOC) (mUMin.) *i (S.U.) (@IS/cm) :, (NTIQir ~(gkg/Q ~(Ceb~s) g;~mv;$: t$ ppt $ 

‘t&3 - - - - bwzYw x)4 l3w m.ms 
6teil 46,\ Wl’t Sam CnoQ 

I IGW Iuv 
)6’30 14;cr, I 6,clL 3RL zjiv h3 13.7 390 LS 

G37 - .-. .- 

PAGELOFJ 



0 R GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, Inc. 

Pagelaf 2 

Project Site Name: NSB-NLON / AREA A Sample ID No.: 
Project No.: CT0 818 #0502 Sample Location: a\hl MW 4.a5 

Sampled By: SJC and DW 

[ ] Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [X] Low Concentration 
[ ] QASampleType: [ ] High Concentration 

Time: 13~ 
Method:Pefistaltic Pump 

PURGE DATA: 

Color pH S.C. Temp. Turbidity Do Eh Salinity 

Visual Btandard mS/cm DegrcesC IWU w/l mV id% 
L.Tcctrrv 7J3. 33-q 13-w 39-3 3- I I -34c 1.4 

Well Casing Diameter & Material b VDe: 2’ PVC I 

Total Well Depth (TO): 16 l 33 

Static Water Level (WU: I .cI h 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

-51 s-a-ale 1360 



( ‘I. 

d 

0 R LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 8 WELL ID.: 2bauw 4-46 
PROJECT N- CTOB16#0502 DATE: 09-23 -01 

SIGNATURE(S): PAGE-OF- 

-_ 



0 ‘It GROUNDWATER SAMPLE LOG SHEET 
Tetm Tech NUS, inc. I 

PageL of C. 

Project Site Name: NSB-NLON / AREA A 
Project No.: 

Sample ID No.: &&ys~~~oa 
CT0 816 #0502 Sample Location: awk.4 webs 

Sampled By: SJC and DW 

[ ] Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [Xl Low Concentration 
[ ] CIA Sample Type: [ ] High Concentration 

AMPJJNG DATA: 

rate: 4124 f 01 Color pH S.C. Temp. Turbldlty Do Eh Sallnlty 

ime: I+00 Visual Btandard mS/cm De@eesC NTU WI/l mV PPt o/o 
fethod:Peristaltic Pump cw T-05 34.8 13-o+ 11.9 a-c\ -39a 3.2 
‘URGE DATA: 

ete: 9 - a3 - 01 

lethod:Perfstaltic Pump 

lonitor Reading (ppm): - 

Jell Casing Diameter & Material 

we: 2’ PVC I 

otal Well Depth (TD): lb-75 

;tatfc Water Level (WL): a. & I 

)ne Casing Volume(gal): 

itart Purge (hrs): 1 Sy 5 

hd Purge (hrs): 16s . 
‘otal Purae Time Imin): i-0 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

‘0tai vol. purged 0: 

IAMPLE COLLECTION INFORMATION: 

Analysis Prsssrvative 

‘CL VOLATILES HCLI 4’ C 

‘CL SEMIVOLATILES 40 c 

‘CL PEST/PC& 40 c 

Container Requirements 

3 - 40 ml Vial 

\ p- Qt. Amber Glass 

2. \- Qt. Amber Glass 

‘CL PAH 

‘AL METALS (TOTAL) + Hardness 

‘AL METALS (DISSOLVED) 

40 c 

.HNO,/4’C 

HNO:, ! 4’ C 

1 k - Qt. Amber Glass J 

I-5OOml PE L/ 
l-500ml PE v 

- 

:hemical Oxygen Demand (COD) TOG H$O, I 4’ C 1 -Q56mL PE Sa 

rlkalinity, Chloride. Sulfate, TDS 40 c 1~5OOml PE J 
/ 

%‘cle 4f Appllcabk: 

MWMSD 1 D~dlt%te ID No.: 

-_ ~-~low -A& 
Slgn8turs(s): 

-n 



LOW FLOW PURGE DATA SHEET 
/ 

PROJECT SITE NAME: NSB-NLON / AREA A 
PROJECT NUMBER: ClO816#0502 

- ROUND 8 WELL ID.: awMw4sos 
DATE: 09-23-01 

d 
SIGNATURE(S): ah&~ 

I I I I I I 
! ! ! I I 

PAGEdOF 



‘reject Site Name: NSB-NLON / AREA A 
Voject No.: CT0 818 #0502 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QASampleType: 

Sample ID No.: zw GV,J w 0 s 08 
Sample Location: Au= A 
Sampled By: SJC and DW 

C.O.C. No.: 
Type of Sample: 

[Xj Low Concentration 
[ ] High Concentration 

te: q-14-0\ 
~thodPeristaltic Pumo 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

ntic Water Level (WL): 2.. 30 

ltolb It Appllcabts: 

MSMSD Duplicate ID No.: 
- 

Signature(s): 



0 ‘R; 
PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

NSB-NLON 1 AREA A - ROUND 8 WELL ID.: 
CTOB16#0502 DATE: 

aw MW 4603 
09-19-01 

SIGNATURE(S): 
V 

PAGEAOFA 



GROUNDWATER SAMPLE LOG SHEET 
Tetm Tech NUS. Inc. 

PageI of 2 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 818 #0502 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

a&u 4-r& OS 
z wFu*, 47b5 
SJC and DW 

iIQ Low Concentration 
[ ] High Concentration 

Static Water Level (WL): +, 06 
One Casing Volume(gal): 

Start Purge (hrs): ( 6 1 ts 

End Purge (hrs): 17 : 33 - 

Total Purge Time (min): 78 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

Total Vol. Purged (gal): I 
SAMPLE COLLECTtON INFOflMATlON: 
I 

Analysis 

TCL VOLATILES 

TCL SEMIVOLATILES 

TCL PESTIPCBs 

TCL PAH 

TAL METALS (TOTAL) + Hardness 

Prsservathfe 

HCLI 4O c 

40 c 

4oc 

4oc 

-HNO,/4’C 

Container Requirements Coll=tsd 

3 - 40 ml Vial / 

1 a- Qt. Amber Glass / 

‘z $ - Qt. Amber Glass 

1 X,- Qt. Amber Glass 

f-500ml PE / 



LOW FLOW PURGE 

PROJECT SlTE NAME: NSB-NLON / AREA A - ROUND 8 
PROJECT NUMBER: CTO$16#0502 

DATA SHEET 

WELL ID.: 2c3mc3 - 47% 
DATE: 09- I9 -01 



SURFACE WATER SAMPLE LOG SHEET 

raye_L or I 

Project Site Name: NSB-NLON I Area A Sample ID No.: 3~ sp 0~ - 08 
Project No.: CT0 816 # 0502 Sample Location: SEEP 

Sampled By: SJC and DW 

0 Stream C.O.C. No.: use ~asaC-\ 
/J Spring 
[I Pond Type of Sample: 
0 Lake 0 Low Concentration 

x Other: WtiAN(=\ 0 High Concentration 
0 QA Sample Type: rlss -%C 

IAMPLING DATA: 
bate: srasioi Color pH S.C. Temp. Turbidity Do Salinlty Eh 

‘ime: 1’00 Visual Standard mS/cm De@ces C NIV mg/l PPt mV 
bepth: 2” m 
lethod: buu3x F\ U he 6-B -‘ii43 lg.4 5-d’+ 8.96 Okc -6% 
iAMPLE COLLECTION INFORMATION: 

I 
)BSERVATIONS / NOTES: 

Lhm (QsiE Fba ? 

a5/30 GpIv\ ?. 

I I 
MAP: 

3rcle if Applicable: 

MWMSD Duplicate ID No.: 

Signature(s): 



n R SURFACE WATER SAMPLE LOG SHEET 

Paae of 
“- - 

‘reject Site Name: NSB-NLON / Area A Sample ID No.: -3 4s 18 - ~ 

‘reject No.: CT0816 #0502 Sample LocatiosG - 19 \ 2ww4t M 
Sampled By: SJC and DW 

fl Stream C.O.C. No.: b&6- uG6m-o\ 

0 Spring 
[I Pond Type of Sample: 

0 Lake $J Low Concentration 

)g Other: \UETLAUD 
[I QA Sample Type: 

0 High Concentration TPS 

~3bCcwlw~ -26 all 

AMPUNG DATA: LAmw 
ate: 91as I01 COh pH S.C. Temp. Turbidity Salinity 

tme: 0930 Visual Standard mS/cm DygeerC KN 4 Do ppt : mai/1 
epth: 2’3”m%k., mu 6-35 
&hod: b m Flu. 

m 
h6’. - 19.0 1-l la2 0.c -88 



0 R SURFACE WATER SAMPLE LOG SHEET 

Paaek I of I -- - 

Project Site Name: 

Project No.: 

0 Stream 

[I Spring 
0 Pond 
I] Lake 

g Other: 
0 CIA Sample Type: 

NSB-NLON I Area A 

CT0 616 # 0502 

klF%ChD 

Sample ID No.: 5~ Sq \q - 0% 

Sample Location: 36 \q 
Sampled By: SJC and DW 

C.O.C. No.: km3 CRaSol-al 

Type of Sample: 
g Low Concentration 
0 High Concentration 

AMPLING DATA: 
ate: qiasl 01 Color pH S.C. Temp. Turbidity Do Salinity Eh 

ime: 0’) 45 Vlmsl Standard mS/cm DcgrccsC WI-U mg/l PPt mV 
septh: % 3’ f3Euau 9ucf D&U 
lethod: br -7 FILL eu, G-lb ,583 20-l as 

‘AMPLE C&ECTiON INFORMATION: 

7JJ- Q-0 - 61 

Analysis 

:L VOLATILES 

ZL SEMiVOtATlLES 

ZL PESTlPCBs 

ZL PAH 

AL METALS (TOTAL) + Hardness 

AL METALS (DISSOLVED) 

hemical Oxygen Demand (COD) 

Ikalinity, Chloride, Sulfate, TDS 

Presorvathw 

HCL14’C 

40 c 
40 c 
40 c 

HNOS 14’ C 

HNO, 14’ C 
m,AOp 

, 
H$O, 14’ C 

40 c 

Contains Requirements coiisctsd 

3 - 40 ml Vial d 

\ k- Qt. Amber Glass r/ 

7 I- Qt. Amber Glass d 

\ x- Qt. Amber Glass d 

l-500 ml PE d 

1-5OOml PE I/ 
- 

l-&&mLPE m I/ 

lp500 ml PE 
/ 

)BSERVATiONS t NOTES: 

sfve Q=Jbuccs fk sAMp= 

MAP: 

:ircie if Appiioabie: 
MSIMSD Duplicate ID No.: 

r 
GA43lOM h& 

- - 

Signature(s): 



SURFACE WATER SAMPLE LOG SHEET 

Paae I af I -- -A--- 

‘reject Site Name: NSB-NLON I Area A Sample ID No.: S&)a a- 08 

>roject No.: CT0 6 16 # 0602 Sample Location: SG 201 Mw43tY 
Sampled By: SJC and DW 

0 Stream C.O.C. No.: NJSR -t-or 

0 Spring 
0 Pond Type of Sample: 

0 Lake x Low Concentration 

xc Other: 0 High Concentration U)W~ 

0 QA Sample Type: 3s’ 2cd 

AMPLING DATA: LhMSrCL- 
ate: q&\a Color pH S.C. Temp. Turbhlity Do Salinity Eh 

ime: Cbsao Visual Standard mS/cm De@wsC l’8l.U Jw/l ml7 
epth: % 3”W SUP. Lf 
lethod: D\e FLK 

- 6.1% -302 al-o 17.8 b- 0:: - 13 

AMPLE. COLLECTION tNFORMATION: : 

Analysis Presenfative Container Requiram~~ Collected 

:L VOLATILES HCLI 4o c 3 - 40 ml Vial r/. 

3L SEMlVOlATlLES 4OC 1 $8 Qt. Amber Glass IJ 

ZL PESTIPCBs 4O c 7 ‘I,- Qt. Amber Glass I/ 

3L PAH 40 c \ ‘b\- Qt. Amber Glass I/ 

4L METALS (TOTAL) + Hardness HN03 I4O C 1-500ml PE d 

Ikalinity, Chloride, Sulfate, TDS 

)BSERVATIONS / NOTES: 

sq 20 

9 

T 
3-4% 

OS15 

L4, 
ql25/0\ 

Circle if Applicable: 

MWMSD Duplicate ID No.: 

Signature(s): 

.--.-_I-- -._... I ._..... --_-- ..--.. 



n R SURFACE WATER SAMPLE LOG SHEET 

Ds”a i -4 I 
ray=- “I - 

Project Site Name: NSB-NLON I Area A Sample ID No.: <hl yw 21 0% 
Project No.: CT0816 #0502 Sample Locations& -21 1 zw~whlqq t 

Sampled By: SJC and DW 

0 Stream C.O.C. No.: 
0 Spring 

cq;rso\-I 

[I Pond Type of Sample: 
0 Lake 

x Other: 
E Low Concentration 
0 High Concentration \A=- 

0 QA Sample Type: 
-2!!Ts VI 

iAMPLlNG DATA: . 

bate: %!5!0\ Color pH S.C. Temp. Turbidity Do Sallnlty Eh 

‘ime: cTs50 Vhul Standard mS/cm De#ccsC NlW mgfl PPt mV 
depth: % 3”&row 
lethod: ~)QE- Fb U. 6% WY x3-t r5.l. 6ca 0-0 -8\ 

iAMPLE COLLECTlON:INFORMATION: ” :.i.>: 

)BSERVATlONS / NOTES: 

SG 21 

I I 
I 

MAP: 

3rcle if Applicable: 

MSMSD Duplicate ID No.: 

Signature(s): 

” 



APPENDIX E 

ROUND 8 CHAIN OF CUSTODY RECORDS 



,, <, ! *, .’ 

(=-~/SW) ’ 

, .I>-, ,*r-...t, _. , , .a-, , .,I ?’ ‘,i,.- .-i v... %e..wrj,? - . . . i ,A-. . 

TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER isi c%aow3a I PAGEIOF 1 

PROJECT NO: 

CXC-I 81~ 
SAMPLERS (SIGNATURE) 

PROJECT MANAGER AND PHONE NUMBER LABORATORY NAME AND CONTACT: 
Y RlCk\ 4\a92\ %#I%4 @.NW -TECH 

FIELD OPERATIONS LEADER AND PHONE NUMBER ADDRESS 

CARRIEWAYBILL NUMBER 1 CITY. STATE 

STANdAdo TAT 0 
RUSH TAT !-i I PRESERVATIVE 

USED 18 hr. 0 72 hr. 0 7day 0 14day 

p$L-EA A 

RoUhJ~ 8 

SAMPLE ID 
TIME 

lo 
I 

I 

I 
-i- 
Ia 

I 

-YLG 
\ 

31 a 

I I I 
LINQUISHED BY 

. 

!. RELINQUISHED BY 

rlME 
I 

1 3. RECEIVED BY 1 DATE 1 TIME 1. RELINQUISHED BY DATE 

)ISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 



TETRA TECH NUS, INC. CHAIN OF CUSTODY 

PROJECT NO: SITE NAME: PROJECT MANAGER AND PHONE NUMBER LABORATORY NAME AND CONTACT: 

TC) Slh 
&PLERS (SIGNATURE) 

2Sb3 bJ\i% )+I nh\ CnRY R\(M 4\9. q7 -1 %‘?i4. 
FIELD OPERATldNS LEADER AND PHONE NUMBER 

C~tz.u.T~~I &&f )4 
ADDRESS 

er 
53 Cr-xn\ +\a 9>\ VA27 

, CARRIER/WAYBILL NUMBER , CITY, STATE 

bUN I AINCN I 

PLASTIC (P) or GLASS 

STANDARD TAT 0 : 
RUSH TAT 0 

j PRESERVATIVE 

q 24 hr. D 48 hr. 0 72 hr. [7 7 day q 14 day I I 
USED 

/ / 

Is 
3 9 TIME 

AREA A 
i?wh)is a 

SAMPLE ID 

1. RELINQUISHED BY 

2. RELINQUISHED BY FATE TIME 2. RECEIVED BY DATE TIME 

3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME 
I. I . I I I 

COMMENT 3 Caxees (4s&& & ‘3&D:- 
DISTRIBUTIW: WHITE (ACCOMPANIES SAMPLE) - YELLOW (FIELD ,OPY) PINK (FILE COPY) 3m 

FnRCl M-7 TtNl IS-001 



L - b, 1.. .- , ..* II \., .‘ . 1 .IIwC/CMP I’ ‘. 
0 

.,, , r:.> ‘Tt *,-.’ ,i: ‘- ,’ “& .._ 
TETRA TECH NUS, INC. CHAIN OF CUSTODY 1 NUMBER his cYjaL+o\- w;;j,;iqiii . PAGE 1 OF 1 d 

PROJECT NO: SITE NAME: PROJECT MANAGER AND PHONE NUMBER 
-- +a* 

C'T681L a%3 MSBMU)ti CO+\I~C.H 4ia 9a\ ec\5%& 
LABORATOl?Y NAME AND CONTACT: 

SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADEd AND PHONE NUMBER ADDRESS 

STAh6ARD TAT 0 

I 

I I 
IED BY . JQUISH 

2. RELINQUISHED BY bATE 

1 r 1. RECEIVED BY DATE TIME 

1 rlME DATE TIME 

‘- 1 ‘IME 3. RECEIVED BY DATE TIME 

1 
ZOMMENTS 

3cQxg& kAmA1 I fwm) 
XTRIBUTION~ WHITE (ACCOMPANIES SAMPLE) YELLOWTFIELD COPY) PINK (FILE COPY) 3199 

TIME 

a4s 

a95 

a 
I I I I \. . 

ZL 
-La 

I 
I 
-!- 
m 
-L 
Is2 
-!- 

I 

I ! I I I 
I 

I) 

11 I 
If I I - 

! 
! I 

I 1. I - I \ 
I 

I\ 

II 

II 

I I I I I I I I -- 



. 

TETRA TECH NUS, INC. CHAIN OF CUSTODY 

PROJECT No: 

f.-rn 8lL 
SAMPLERS (SIGNATURE) 

8 hr. 0 72 hr. 0 7 day 0 14day 

WEA A 

aoulaa 8 

SAMPLE IO 

PROJECT MANAGER AND PHONE NUMBER LABORATORY NAME AND CONTACT: , .‘r ‘2;. ) ,. I... 

Kc)%-! ti, 
,. I 

CflZV Ri 
FIELD GPERATI‘ON 

CARR%%%~BE?a -- CITY. STATE 

3. RELINQUISHED BY DATE 

COMMENT 

I I 

I 
I I I I I I I I I 

1. RECEIVED BY TIME 
Fw5, EX- 

1 DATE 
I I 

TIME 2. RECElVED BY DATE TIME 

I I 

I I 

I I 

TIME 3. RECENED BY DATE TIME 

IVSTRIRIITION: WHITE (ACCOMPANIES SAMPLE) . - --__ YELLOW (FIEL, COPY) PINK (FILE COPY) 3l99 
FORM NO TtNUS-001 



TETRA TECH NUS, INC. CHAIN OF CUSTODY 1 NUMBER tdSt3 (% 200 I-- 1 1 PAGE(OF 1 

PROJECT NO: 

C-t-a Sib a6 

SAMPLERS (SIGNATURE) 

spmi 

STANDARD TAT 0 

PROJECT MANAGER AND PHONE NUMBER 
CORY RlC.ti 4\asa\ sR534 

FIELD OPERATIONS LEADER AND PHONE NUMBER 

52 c.0~7 I 4ra ora\ wax 
CARRIEWAYBILL NUMBER 

LABORATORY NAME AND CONTACT: 
c tEw7Tx.H / kllcr 

ADDRESS 

CITY. STATE 

II 

It 

II 

:. i I,. I 
1. RE LINQUISHED BY 

2. RELINQUISHED BY 

3. RELINQUISHED BY DATE 

COMMENTS i 

PRESERVATIVE 
USED 

TAT 0 
ir. 0 4 8 hr. 0 72 hr. 0 7 day 0 14 day 

~~~ A 

RouhJb 8 

SAMPLE ID 
TIME 

a 
In 

-.-l- 
-l..Q 
1 
IO 

-L 
IO 

!5L 
G- 
G- 
6, 
G 
s- 
GL 
4 -!- 

I 
rlME 1. RECEIVED BY 
14--E% 
rlME 2. RECEIVED BY 

rlME 3. RECEIVED BY 

I I i 
DATE TIME i 
DATE TIME . 

DATE TIME 
y 

ol 

VSTRIRI ITInN, WHITF (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) : 3199 _ _FIC. C.^ -.. .^ ^^ . 



-, ,,.*.- &.&,” ^- . . +-.y -_.* “. ,.n.,.,.-,.-~,D- . ..-. I. . . ..I >-s . . fi - “- I. I,, L k ,I a,*-: j y ,*J+.&-+&+su-aG.‘. 
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0 R 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

C. RICH DATE: NOVEMBER 15,200l 

ERIN M. FAUST COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS AND MISCELLANEOUS 
PARAMETERS 
CTO-816 NSB NEW LONDON 
SAMPLE DELIVERY GROUP (SDG) - 5932 

S/Aqueous/ 

2W-GW21 S-08 2W-GW46DS08 DRMO-GMWGD-GW-13 
2W-GW47DS08 4-GWOl S-08 DRMO-GMWGS-GW-13 
GWFD-091901-01 GWFD-092001-01 G W FD-092001-02 

Overview 

The sample set for CT0 816, NSB New London, SDG 5932, consists of nine (9) aqueous 
environmental samples. Five (5) field duplicate pairs (GWFD-091901-01 / 2W-GW21S08, 
GWFD-091901-01 -F / 2W-GW21 SO8-F, GWFD-092001-01 / 4-GWOl S-08, GWFD-092001-01-F / 
4-GWOlS-08-F and GWFD-092001-02 / DRMO-GMWGS-GW-13) are included within this SDG. 

All samples were analyzed for hardness, total organic carbon (TOC), chemical oxygen demand 
(COD), alkalinity, chloride, sulfate, total dissolved solids (TDS) and total and dissolved target 
analyte list (TAL) metals, with the exception of samples DRMO-GMWGD-GW-13 and DRMO- 
GMWGS-GW-13, which are analyzed for total TAL metals only. Samples designated -F were 
analyzed for dissolved metals. The samples were collected by TetraTech NUS on September 19 
and 20,200l and analyzed by Chemtech Consulting Group under Naval Facilities Engineering 
Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses, 
with the exception of mercury, were conducted using Contract Laboratory Program (CLP) method 
ILM04.1. Mercury analyses were .conducted using EPA method 245.1. Results for hardness were 
calculated using Standard Methods 18’” ed. Method 23408. Analyses for COD were conducted 
using the Hach 8000 Method. Analyses for TOC, alkalinity, chloride, sulfate and TDS were 
conducted using EPA methods 415.1, 310.1, 325.3, 375.4 and 160.1, respectively. 

Metals analyses, with the exception of mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using Cold Vapor Atomic 
Absorption (CVAA). 

These data were evaluated based on the following parameters: 

l 
l Data Completeness 

l 
l Holding Times 

l 
l Calibration Recoveries 
. Laboratory Blank Analyses 

l 
l Laboratory Control Sample Results 
l ICP Interference Check Sample Results 
. Matrix Spike Results 
. Laboratory Duplicate Results 
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l ICP Serial Dilution Results 
l Field Duplicate Results 
l Sample Quantitation 

l 
l Detection Limits 

l - All quality control criteria were met for this parameter.. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method blanks at the following 
maximum concentrations: 

Analvte 
Aluminum 
Antimony 
Cadmium 
Calcium 
Iron 
Magnesium 
Mercury 
Sodium 
Thallium 

Maximum 
Concentration 
45.7 pg/L 
5.9 fLg/L 
0.50 f.lg/L 
55.6 ug/L 
34.0 pg/L 
48.7 pgR 
0.20 ugfL 
300.4 pg/L 
4.3 uglL 

Action 
Level 
228.5 ug/L 
29.5 cIs/L 
2.5 ug/L 
278 ug/L 
170 pg/L 
243.5 pgA 
1 .o ug/L 
1502 pg/L 
21.5 pg/L 

An action level of 5X the maximum concentration was used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into consideration when 
evaluating for blank contamination. Positive results less than the action level reported for 
aluminum, antimony, iron and mercury were qualified “U” as a result of laboratory blank 
contamination. 

ICP Interference Check Samole Results 

The interfering analyte magnesium was present in samples 2W-GW21 S-08,2W-GW21 S-08-F, 
2W-GW46DS08 and GWFD-091901-01 -F at concentrations that were comparable to the level of 
magnesium in the Interference Check Sample (ICS) solution. Several analytes namely antimony, 
cadmium and thallium were present in the ICS solution at concentrations that exceeded 2X the 
absolute value of the Instrument Detection Limit (IDL). Interference affects exist for antimony, 
cadmium and thallium in the affected samples. The nondetected results reported for these 
analytes were qualified as estimated, “UJ”. 

The interfering analyte magnesium was present in samples 2W-GW46DS08-F and GWFD- 
091901-01 at concentrations that were comparable to the level of magnesium in the Interference 
Check Sample (ICS) solution. Several analytes namely antimony, cadmium and thallium were 
present in the ICS solution at concentrations that exceeded 2X the absolute value of the 
Instrument Detection Limit (IDL). Interference affects exist for cadmium and thallium in the 
affected samples. The nondetected results reported for these analytes were qualified as 
estimated, “UJ”. 

Laboratorv Duolicate Results 

Laboratory duplicate imprecision (RPD>20%) was noted for sulfate. Positive results reported for 
sulfate were qualified as estimated, “J”. 

Laboratory duplicate imprecision (difference > CRDL) was noted for lead, affecting the dissolved 
metals matrix. Positive results reported for lead in the affected samples were qualified as 
estimated, “J”. 
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ICP Serial Dilution Results 

The ICP serial dilution percent differences for potassium and sodium were > 15% quality control 
limit, affecting the total metals matrix. Positive results reported for potassium and sodium in the 
affected samples were qualified as estimated, “J”. A direction of bias could not be determined. 

Field Duplicate Results 

Field duplicate imprecision (RPD>30%) was noted for COD in the GWFD-091901-01 / 
2WGW21 S-08 sample pair. Positive results reported for COD in this sample pair only were 
qualified as estimated, “J”. 

Field duplicate imprecision (difference > CRDL) was noted for iron in the GWFD-091901-01 -F / 
2WGW21 S-08-F sample pair. Positive results reported for iron in this sample pair only were 
qualified as estimated, “J”. 

Field duplicate imprecision (difference > CRDL) was noted for lead in the GWFD-092001-01 / 4- 
GWOl S-08, GWFD-092001-01 -F / 4-GWOl S-08-F and GWFD-092001-02 / DRMO-GMWGS-GW- 
13 sample pairs. Positive and nondetected results reported for lead in these sample pairs only 
were qualified as estimated, “J” and “UJ”, respectively. 

Samole Quantitation 

Due to uncertainty near the IDL, positive results less than two times the IDL reported for arsenic, 
chromium, cobalt, copper, lead, vanadium and zinc were qualified as estimated, “J”. 

Notes 

The contract required detection limit (CRDL) percent recovery for thallium was >120% quality 
control limit, affecting the total metals matrix with the exception of sample GWFD-092001-02. No 
validation action was necessary because all of the results for thallium in the affected samples 
were reported by the laboratory as nondetected. 

Hardness results for samples 4-GWOl S-08 and 2W-GW47DS-08 were reported incorrectly by the 
laboratory. The data reviewer corrected the results to be entered into the database. 

The Matrix Spike (MS) percent.recovery for mercury was ~125% quality control limit, affecting 
both the total and dissolved metals matrices. No validation action was necessary because all 
results for mercury were either reported as nondetected by the laboratory or were qualified “U” as 
a result of laboratory blank contamination. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method blanks. 
Laboratory duplicate imprecision was noted for sulfate and lead. The laboratory reported incorrect 
results for hardness in two samples. 

Other Factors Affecting Data Quality: Potassium and sodium qualified due to ICP serial dilution 
noncompliance, affecting the total metals matrix. Arsenic, chromium, cobalt, copper, lead, 
vanadium and zinc were qualified due to uncertainty near the IDL. The interfering analyte 
magnesium was present in several samples. Field duplicate imprecision was noted for COD, iron 
and lead. 
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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).” 

I Q 
/ A $I i ,' 

Tetra Tech NUS 
Erin M. Faust 
Environmental Scyntist 

‘ 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 



Qualifier Codes: 

A = 

B = 

c = 

D = 

E = 

F = 

G = 

H = 

I = 

J = 

K = 

L = 

M = 

N = 

NO1 = 

NO2 = 

NO3 = 

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 c 0.995 

ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Internal Standard Noncompliance Dioxins 

Recovery Standard Noncompliance Dioxins 

Clean-up Standard Noncompliance Dioxins 

Poor Instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (c 2 x IDL for inorganics and cCRQL 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 e 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
Percent solids ~30% 
Uncertainty at 2 sigma deviation is less than sample activity 



CT081.. ,JSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW21S-08 2WGW21S08-F 
09/l 9101 09/l 9101 
N5932-02 N5932-03 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGR 

2WGW46DS08 
09/20/01 
N5932-07 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
INORGANICS 
ALUMINUM 46.3 U A 130.0 U 130.0 U 130.0 U 

ANTIMONY 5.0 UJ K 15.0 1 JJ K 15.0 UJ K 15.6 U A 

2WGW46DS08-F 
09/20/01 
N5932-08 
NORMAL 
0.0 % 
UGR 

RESULT QUAL CODE 

ARSENIC 5.5 J P 14.0 U I 110.1 I 129.8 I 

BARIUM 37.0 142.5 183.1 ! 194.8 
BERYLLIUM 1.0 U 1.0 U 1 .o U 1.0 U 
CADMIUM 0.30 UJ K 0.30 UJ K 0.30 UJ K 0.30 UJ K 
CALCIUM 119000 135000 232000 233000 
CHROMIUM 5.8 6.1 5.1 6.0 
COBALT 5.0 U 5.0 U 5.0 U 5.0 U 
COPPER 3.0 U 3.0 U 3.0 U 3.0 U 
IRON 9300 548 J G 900 
LEAD 3.0 U 3.0 U 3.0 U 
MAGNESIUM 370000 423000 798000 804000 
MANGANESE 280 295 106 56.3 
MERCURY 0.08 U 0.08 U 0.08 U 0.16 U A 

12.0 U I ~~~ 
3.0 U 

NICKEL 10.0 U 110.0 U 110.0 U 110.0 U 
I 1234000 1387000 J I 1398000 POTASSIUM 

SELENIUM 

208000 J 

5.0 U 5.0 U 15.0 U 15.0 U 
1.0 U Il.0 U Il.0 U SILVER 1.0 U 

SODIUM 4890000 J I 

THALLIUM 2.0 UJ K 

VANADIUM 7.4 U 

ZINC 10.4 

5500000 9400000 J I 9600000 
2.0 UJ .K 2.0 UJ K 2.0 UJ K 
7.4 U 7.4 u 7.4 U 

14.2 15.8 6.2 J P 

WAM-RES.DBF 1 l/20/01 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW47DS-08 2WGW47OS08-F 
09/20/o 1 09/20/o 1 
N5932-09 N5932-10 
NORMAL NORMAL 
0.0 % 0.0 % 
UGR UGlL 

4GWOlS-08 
09/20/o 1 
N5932-11 
NORMAL 
0.0 % 
UGR 

4GWOlS08-F 
09/20/01 
N5932-12 
NORMAL 
0.0 % 
UG/L 

3ESULT QUAL CODE 

81.2 U 1 A 

RESULT QUAL CODE 
INORGANICS 
ALUMINUM 235 
ANTIMONY 5.0 U 
ARSENIC 10.7 
BARIUM 182 
BERYLLIUM 1.0 U 
CADMIUM 0.30 U 
CALCIUM 42500 
CHROMIUM 2.9 

!ESULT QUAL CODE tESULT QUAL CODE 

30.5 U 1 A 53.7 U 1 A 
5.0 U 
1.0 U 

z&+-j- 
COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 

MERCURY 
NICKEL 

POTASSIUM 

7.0 J t-J 

4.6 J P 

38200 
3.0 U 

62800 
3460 
0.09 U A 

10.0 U 

92100 J I 

+-j--z 
5.8 I 

3.08 U 
10.0 U 

SELENIUM 5.0 U 
I 

SILVER 1.0 U 

SODIUM 1330000 J I 

THALLIUM 2.0 U 

VANADIUM 7.4 U 

ZINC 26.8 

32100 I 
2.0 U 

WAM-Rt 11120/01 



CT08.b _ .+JSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-GMWGD-GW13 DRMO-GMWGS-GW13 
09/20/01 09/20/o 1 
N5932-17 N5932-16 
NORMAL NORMAL 
0.0 % 0.0 % 
UG/L UGlL 

Page 

INORGANICS 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 

CHROMIUM 
COBALT 

COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 

MERCURY 
NICKEL 

POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
THALLIUM 
VANADIUM 

RESULT QUAL CODE 

30.0 U 
5.0 U 
4.0 U 
45.1 
1.0 U 
0.30 U 
66000 
1.1 J P 
5.0 U 
3.2 J P 

3800 
3.0 U 
54200 
2530 
0.20 U A 

10.0 U 
32000 J I 

5.0 U 
1.0 U 
703000 J I 

2.0 U 
7.4 U 

RESULT QUAL CODE 

481 
5.0 U 
4.0 U I 
42.3 I ~~ 
1 .o U 
0.30 U I 
16300 
I6 .I I P 

5.0 U I 
4.8 J I P 

661 
3.0 UJ G 
3490 I 

1 

12.7 
0.08 U A 

1 .o U I 
40300 J I- I 
2.0 U 

GWFD-091901-01 
09/19/01 
N5932-04 
NORMAL 
0.0 % 
UG/L 
2WGW2lS08 

1 GWFD-091901-01-F 
09/l 9101 
N5932-05 
NORMAL 
0.0 % 
UGA 
2WGW21S-08-F 

3 

RESULT QUAL CODE RESULT QUAL CODE 

57.3 U I A 30.0 U I 
5.4 U A 5.0 UJ K 
6.9 J P 7.5 J P 
44.0 42.3 

1 .o U 1.0 U 

0.30 UJ K 0.30 UJ K 
141000 134000 

2.0 UJ K 2.0 UJ K 
8.1 J P 7.4 U 
13.6 19.1 

WAMJIES DBF 1 l/20/01 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

INORGANICS 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 

GWFD-09200 1-O 1 
09/20/01 
N5932-13 
NORMAL 
0.0 % 
UG/L 
4GWOl S-08 

RESULT QUAL CODE 

59.1 U A 

5.9 U A 

4.0 U 
47.7 
1.0 U 
0.30 U 
21800 
6.5 
5.0 U 
4.4 J P 

46.0 U A 

10.6 J G 

3010 
I MANGANESE 6.7 

MERCURY 0.08 U A 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 

10.0 U 

2850 J I 

5.0 U 

1.0 U 

30500 J I 

THALLIUM 2.0 U 

VANADIUM 7.4 U 

ZINC 37.5 

WAM-RE 11/20/01 

GWFD-092001-01-F 
09/20/01 
N5932-14 
NORMAL 
0.0 % 
UGlL 
4GWOl S-08-F 

lESULT QUAL CODE 

$3.1 U A 
5.0 U 
1.0 U I 

5.6 J I P 
39.6 U A 580 
4.1 J 1 FGP 4.7 

10.0 U I 
3040 
5.0 U 

GWFD-092001-02 
09/20/01 
N5932-20 
NORMAL 
0.0 % 
UG/L 
DRMO-6MWGSGWl3 

II 

100.0 % 

IESULT QUAL CODE 3ESULT QUAL CODE 

4.0 J I P 

J 1 GP 
3420 I 
12.4 
0.18 U A 

7.4 U 
27.8 I 

Page 4 
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Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

2WGW2lS08 
09/l 9101 
N5932-02 
NORMAL 
0.0 % 

RESULT QUAL CODE 
MISCELLANEOUS PARAMETERS 
ALKALiNlTYfMGlLI 1400 I 
CHEMICAL OXYGEN DEMANO(MGR) 620 J G 

CHLORIDE(MGR) 8800 

HARDNESS(MG/L) 1800 

SULFATE(MG/L) 55 J F 

TOTAL DISSOLVED SOLIOS(MG/L) 15000 

TOTAL ORGANIC CARBON(MG/L) 98 

GWFD-091901-01 
09/l 9/01 
N5932-04 
NORMAL 
0.0 % 
2WGW21 S-08 

RESULT QUAL CODE RESULT QUAL CODE 

1500 

410 J 1 G 
8200 

2200 

52 J F 

14000 

74 

2WGW46DS08 
09/20/01 
N5932-07 
NORMAL 
0.0 % 

1900 

1400 

26000 

3900 

840 J F 

30000 

26 

2WGW47DS08 
09/20/o 1 
N5932-09 
NORMAL 
0.0 % 

RESULT QUAL CODE 

320 

43 

1800 

360 

6 J 1 F 
3000 I 
12 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

4GWOl S-08 
09/20/o 1 
N5932-11 
NORMAL 
0.0 % 

RESULT QUAL CODE 
MISCELLANEOUS PARAMETERS 
ALKALINITY(MGIL) 25 

CHEMICAL OXYGEN DEMAND(MGIL) 5.0 U 

CHLORIDE(MGR) 34 

HARDNESS(MGA) 69 

SULFATE(MGR) 

TOTAL DISSOLVED SOLIDS(MGR) :io J 1 F 

TOTAL ORGANIC CARBON(MG/L) 3.9 

GWFD-092001-01 
09/20/01 
N5932-13 
NORMAL 
0.0 % 
4GWOlS08 

IESULT QUAL CODE 

!5 I 

i.0 U 

16 

57 

11 J F 

190 

1.3 I 

II II 

100.0 % 100.0 % 

IESULT DUAL CODE lESULT QUAL CODE 

Page 2 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

C. RICH DATE: NOVEMBER 14,200l 

ERIN M. FAUST COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS AND MISCELLANEOUS 
PARAMETERS 
CTO-816 NSB NEW LONDON 
SAMPLE DELIVERY GROUP (SDG) - 5965 

1 l/Aqueous/ 

2LGW20S08 2W-GW39DS08 
2W-GW40DS-08 2W-GW41 DS-08 
3GW37S08 DRMO-GMWlOD-GW13 
DRMO-6MWlOSGW13 DRMO-6MWl 1 D-GW13 
DRMO-6MWl lS-GW13 DRMO-6MW2D-GW 13 
DRMO-6MW2SGW 13 

Overview 

The sample set for CT0 816, NSB New London, SDG 5965, consists of eleven (11) aqueous 
environmental samples. 

All samples were analyzed for hardness, total organic carbon (TOC), chemical oxygen demand 
(COD), alkalinity, chloride, sulfate, total dissolved solids (TDS) and total and dissolved target 
analyte list (TAL) metals, with the exception of samples DRMO-6MWl OD-GW 13, DRMO- 
6MW 1 OS-GW 13, DRMO-6MW 11 D-GW 13, DRMO-6MW 11 S-GW 13, DRMO-6MW2D-GW 13 and 
DRMO-6MW2SGW13, which are analyzed for total TAL metals only. Samples designated -F 
were analyzed for dissolved metals. The samples were collected by TetraTech NUS from 
September 21-23,200l and analyzed by Chemtech Consulting Group under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals 
analyses, with the exception of mercury, were conducted using Contract Laboratory Program 
(CLP) method ILM04.1. Mercury analyses were conducted using EPA method 245.1. Results for 
hardness were calculated using Standard Methods 18’” ed. Method 23408. Analyses for COD 
were conducted using the Hach 8000 Method. Analyses for TOC, alkalinity, chloride, sulfate and 
TDS were conducted using EPA methods 415.1, 310.1, 325.3, 375.4 and 160.1, respectively. 

Metals analyses, with the exception of mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using Cold Vapor Atomic 
Absorption (CVAA). 

These data were evaluated based on the following parameters: 

l . Data Completeness 
l 

l Holding Times 
l 

l Calibration Recoveries 
. Laboratory Blank Analyses 

l . Laboratory Control Sample Results 
. ICP Interference Check Sample Results 
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l Matrix Spike Results 
l 

l Laboratory Duplicate Results 
l ICP Serial Dilution Results 
l Sample Quantitation 

l 
l Detection Limits 

l - All quality control criteria were met for this parameter. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method, blanks at the following 
maximum concentrations: 

Analvte 
Aluminum 
Arsenic 
Iron 
Mercury 
Thallium 

Maximum Action 
Concentration &&I 
-47.1 ug/L 235.5 ug/L 
4.5 f.lg/L 22.5 uglL 
17.6 pg/L 88.0 ug/L 
0.20 ugiL 1 .o f.@L 
5.5 ug/L 27.5 &L 

An action level of 5X the maximum concentration was used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into consideration when 
evaluating for blank contamination. Positive results less than the action level reported for 
arsenic, iron, mercury and thallium were qualified “U” as a result of laboratory blank 
contamination. 

Negative results greater than two times the IDL were reported in laboratory method blanks for 
aluminum. Positive results less than the action level and nondetected results reported for 
aluminum were qualified as estimated, “J” and “UJ”, respectively, and may be biased low. 

ICP Interference Check Sample Results 

The interfering analyte magnesium was present in samples 2W-GW40DS-08,2W-GW40DS-08- 
F, 2W-GW41 DS-08-F, DRMO-6MW 1 OS-GW 13, DRMO-6MW2D-GW13 and DRMO-6MW2S 
GW13 at concentrations that were comparable to the level of magnesium in the Interference 
Check Sample (ICS) solution. Several analytes namely cadmium, silver and thallium were 
present in the ICS solution at concentrations that exceeded 2X the absolute value of the 
Instrument Detection Limit (IDL). Interference affects exist for cadmium in the affected samples. 
The nondetected results reported for cadmium were qualified as estimated, “UJ”. 

The interfering analyte magnesium was present in samples 2W-GW41 DS-08 and DRMO- 
6MWll D-GW13 at concentrations that were comparable to the level of magnesium in the 
Interference Check Sample (ICS) solution. Several analytes namely cadmium, silver and thallium 
were present in the ICS solution at concentrations that exceeded 2X the absolute value of the 
Instrument Detection Limit (IDL). Interference affects exist for cadmium and silver in the affected 
samples. The nondetected results reported for cadmium were qualified as estimated, ‘UJ”. The 
positive results reported for silver were qualified as estimated, “J”. 

The interfering analyte magnesium was present in sample DRMO-6MWl 1 S-GW13 at a 
concentration that was comparable to the level of magnesium in the Interference Check Sample 
(ICS) solution. Several analytes namely cadmium, silver and thallium were present in the ICS 
solution at concentrations that exceeded 2X the absolute value of the Instrument Detection Limit 
(IDL). Interference affects exist for cadmium in the affected sample. The positive result reported 
for cadmium was qualified as estimated, “J”. 

-. .-- 
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Matrix SDike Results 

The Matrix Spike (MS) percent recovery for silver was c 30% quality control limit, affecting the 
total metals matrix. Positive results reported for silver in the affected samples were qualified as 
estimated, “J”. Nondetected results reported for silver in the affected samples were qualified as 
unusable, “UR”. 

ICP Serial Dilution Results 

The ICP serial dilution percent differences for potassium and sodium were Z= 15% quality control 
limit, affecting the both the total and dissolved metals matrices. Positive results reported for 
potassium and sodium in the affected samples were qualified as estimated, “J”. A direction of 
bias could not be determined. 

Samole Quantitation 

Due to uncertainty near the IDL, positive results less than two times the IDL reported for 
cadmium, chromium, cobalt, copper, lead, silver, vanadium and zinc were qualified as estimated, 
u $9 J. 

Notes 

The contract required detection limit (CRDL) percent recovery for selenium was ~120% quality 
control limit, affecting the dissolved metals matrix with the exception of sample 2LGW20S08-F. 
No validation action was necessary because all of the results for selenium in the affected samples 
were reported by the laboratory as nondetected. 

Results for samples RW-092201-01 and RW-092201-01-F were reported in this SDG. These 
samples did not require validation and were removed from this SDG as per the project manager. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method blanks. 

Other Factors Affecting Data Quality: Potassium and sodium qualified due to ICP serial dilution 
noncompliance, affecting both the total and dissolved metals matrices. Silver was qualified due to 
MS noncompliance, affecting the total metals matrix. Cadmium, chromium, cobalt, copper, lead, 
silver, vanadium and zinc were qualified due to uncertainty near the IDL. The interfering analyte 
magnesium was present in several samples. 
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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).” 

:w Got 
Tetra Tech NUS 
Erin M. Faust 
Environmental Scientist 

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 



Qualifier Codes: 

A = 

B = 

c = 

D = 

E = 

F = 

G = 

H = 

I = 

J = 

K = 

L = 

M = 

N = 

NO1 = 

NO2 = 

NO3 = 

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 e 0.995 

ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Exceedance 

Sample Preservation 

internal Standard Noncompliance 

Internal Standard Noncompliance Dioxins 

Recovery Standard Noncompliance Dioxins 

Clean-up Standard Noncompliance Dioxins 

Poor Instrument Perfonance (i.e., base-time drifting) 

Uncertainty near detection limit (c 2 x IDL for inorganics and cCRQL 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 e 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
Percent solids ~30% 
Uncertainty at 2 sigma deviation is less than sample activity 



CT08. ASB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

Page 

2LGW20S08 2LGW20S08-F 2WGW39DS08 
09/21/01 09/21/01 09/22/o 1 
N596505 N5965-08 N5965-14 
NORMAL NORMAL NORMAL 
0.0 % 0.0 % 0.0 % 
UG/L I UG/L I UG/L 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW39DS-08-F 
09/22/01 
N5965-15 
NORMAL 
0.0 % 
UGlL 

RESULT QUAL CODE RESULT QUAL QUAL CODE RESULT QUAL CODE 

INORGANICS I I 
ALUMINUM 63.1 J A 30.0 UJ A 30.0 UJ A 30.0 UJ t A 
ANTIMONY 5.0 U 5.0 U 5.0 U 15.0 U 

ARSENIC 8.9 U A 6.4 U A 5.0 U A 14.7 U A 

BERYLLIUM 1.0 U Il.0 U Il.0 U Il.0 U 
CADMIUM 0.30 U 0.30 U 0.30 U 0.30 U 
CALCIUM 22000 23000 41300 40800 

CHROMIUM 1.0 U 1.1 J P 1.2 J P 1.0 U 
CORAI T 5.0 U I 15.0 U I 15.0 U I 
COPPER 4.4 J P 3.0 U 3.6 J P 

IRON 10200 9800 8290 
LEAD 3.0 U 3.0 U 5.0 J P 
MAGNESIUM 4500 4870 8210 

3.0 U 
7260 I 

I A IO.17 U A 

SODIUM 48700 J I 162300 J I 1284000 J I 1322000 J I 
. THALLIUM 2.0 U 12.0 12.0 

I 
U U 13.7 U A 

VANAIIII IM 7.4 U I 17.4 U I 17.4 U I 17.4 II - 

ZINC 41.1 133.0 127.8 133.0 I I 

WAM-RESDBF 11/20/01 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLlCiiTE OF: 

2WGW40DS-08 2WGW40DS08-F 
09/23/01 09/23/o 1 
N5965-18 N5965-19 
NORMAL NORMAL 
0.0 % 0.0 % 
UGiL UGR 

RESULT QUAL CODE 

INORGANICS 
ALUMINUM 30.0 UJ A 

ANTIMONY 5.0 U 

ARSENIC 15.1 U A 

BARIUM 68.7 

BERYLLIUM 1.0 U 

CADMIUM 0.30 UJ K 

IESULT QUAL CODE 

30.0 UJ 1 A 

Page 2 

2WGW41DS08-F 
09/23/01 
N5965-21 
NORMAL 
0.0 % 
UGIL 

2WGW41 DS-08 
09/23/01 
N5965-20 
NORMAL 
0.0 % 
UGiL 

IESULT QUAL CODE 

!03 J 1 A 

RESULT QUAL CODE 

30.0 UJ 1 A 

CALCIUM 175000 
CHROMIUM 3.5 
COBALT 5.0 U 
COPPER 3.0 U 

1 IRON 387 

LEAD 3.0 U 

MAGNESIUM 622000 

MANGANESE 103 

MERCURY 0.41 U A 

2.2 I 
5.0 U I 
3.0 U 
so.3 U 1 A 
3.0 U I 
586000 
125 I 
3.26 U A 
10.0 U NICKEL 10.0 U 

POTASSIUM 363000 J I 

SELENIUM 5.0 U 

SILVER 1.0 UR D 

SODIUM 8360000 J I 

THALLIUM 2.1 U A 

VANADIUM 7.4 U 

ZINC 4.8 J P 

289000 J I 

J I DKP 

5540000 J I 

9.0 U A 
8730000 J I 
2.0 UJ K 

WA&RE 1 l/20/01 



CT08 ASB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

3 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

3GW37S-08 3GW37S08-F 
09/22/01 09/22/01 
N5965-12 N5965-13 
NORMAL NORMAL 
0.0 % 0.0 % 
UG/L UG5 

RESULT QUAL CODE 

INORGANICS 

ALUMINUM 
ANTIMONY 

ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 

CALCIUM 
CHROMIUM 
COBALT 

COPPER 

IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 0.20 

110.0 I ~~ NICKEL 10.0 U U 110.0 

POTASSIUM 9330 J I ~10200 J I 11 
SELENIUM 5.0 

30.0 UJ A 30.0 UJ A 30.0 UJ A 30.0 UJ A 
5.0 U 5.0 U 5.0 U 5.0 U 
4.0 U 5.2 U A 4.0 U 4.0 U 
117 117 2.1 149 
1.0 U 1.0 U 1.0 U 1.0 U 
0.30 U IO.30 U 1 ~JiGr--- U 0.30 UJ K 
39700 135400 

’ Il.0 
1825 123000 

1.5 J I U Il.0 U 5.6 
8.6 J P 17.6 J P 15.0 U 5.0 U 
3.9 J P 13.0 U I 15.5 J P 3.3 J P 

1140 11030 1150 1580 
3.0 U 13.0 13.3 

I 
U J P 3.0 U 

15100 13700 960 257000 
2390 2120 11.5 581 

U A 0.19 U A 0.17 U A 0.18 U A 
U 10.0 II 

080 J . I 155000 J I 
U 5.0 U 5.0 U 5.0 U 

SILVER 1 .o UR D 1.2 J P 1.0 UR D 1.0 UR D 
SODIUM 190000 J I 206000 J I 11200 J 1 3390000 J I 

THALLIUM 2.6 U A 13.8 U A 12.0 U 3.1 U A 

I RESULT QUAL Ct-ll3F 

DRMO-GMWlOD-GW13 DRMO-GMWlOS-GW13 
09/21/01 09/21/01 
N5965-03 N5965-02 
NORMAL NORMAL 
0.0 % 0.0 % 

I UGlL I UG/L 

RESULT QUAL CODE RESULT QUAL CODE 

VANADIUM 7.4 U 17.4 
118.3 

,. 
u -1 10.6 J P 15.8 

278 20.5 

WAM-RES DBF 1 l/20/01 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUi’LlCATE OF: 

DRMO-6MWl lD-GW13 DRMO-6MWl 1 SGWl3 
09/22/01 09/22/o 1 
N5965-24 N5965-23 
NORMAL NORMAL 
0.0 % 0.0 % 
UG/L UGR 

RESULT QUAL CODE 

INORGANICS 
ALUMINUM 107 J A 

ANTIMONY 5.0 U 

ARSENIC 11.4 U A 

BARIUM 205 

BERYLLIUM 1.0 U 

CADMIUM 0.30 UJ K 

CALCIUM 203000 

CHROMIUM 1.0 U 
_^ . . 

IESULT QUAL CODE 

30.0 UJ 1 A 
5.0 U I 

1.0 U 
142 
1 .o U I 

Ii8 J 1 KP 
130000 
1.0 U I 

Page 4 

DRMO-6MW2SGW13 
09/23/o 1 
N5965-26 
NORMAL 
0.0 % 
UG/L 

DRMO-6MW2D-GW13 
09/23/o 1 
N5965-25 
NORMAL 
0.0 % 
UGlL 

3ESULT QUAL CODE 

30.0 UJ 1 A 

IESULT QUAL CODE 

5.0 U I 
t.0 U 
!8.7 

1.30 UJ 1 K 
!llOOO 

X30 UJ K 
I97000 

7.9 I 

5.0 U I 
3.0 U 

COBALT 3.U U I 

COPPER’ 9.5 

IRON 5600 219 I ?360 I 

3.0 U I 
549000 

LEAD 
MAGNESIUM 
MANGANESE 

MERCURY 
NICKEL 

POTASSIUM 
SELENIUM 

SILVER 
SODIUM 
THALLIUM 
VANADIUM 

5.0 J P 

566000 
1110 
0.33 U A 

10.0 U 
306000 J I 

5.0 U 

2.5 J DK 

7380000 J I 

4.6 U A 

7.4 U 

3.0 U 
329000 

567 I 347 
0.25 U A 
10.0 U 
191000 J I 

3.32 U A 

10.0 U 

5.0 U 
1.0 UR D 

5.0 U 
1 .o UR D 

I 

81.2 I 

WAM-RC 11/20/01 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

2LGW20S-08 2WGW39DS08 2WGW40DS08 2WGW41DS-08 
09/21/01 09/22/01 09/23/o 1 09/23/01 
N5965-05 N5965-14 N5965-18 N5965-20 
NORMAL NORMAL NORMAL NORMAL 
0.0 % 0.0 % 0.0 % 0.0 % 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
MISCELLANEOUS PARAMETERS 
ALKALINITY(MG/L) 70 160 1200 2000 

CHEMICAL OXYGEN DEMAND(MGIL) 5.0 U 5.0 U 660 540 

CHLORIDE(MGIL) 83 300 19000 15000 

HARDNESS(MG/L) 74 140 3000 2300 

SULFATE(MG/L) 2.0 1 .o U 980 230 

TOTAL DISSOLVED SOLIDS(MG/L) 240 690 22000 20000 

TOTAL ORGANIC CARBON(MG/L) 10 9.9 42 41 
I 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJY PE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

3GW37S-08 
09/22/01 
N5965-12 
NORMAL 
0.0 % 

RESULT QUAL CODI 

MISCELLANEOUS PARAMETERS 

ALKALINITY(MG/L) 130 

CHEMICAL OXYGEN DEMAND(MGIL) 5.0 U 

CHLORIDE(MGR) 300 

HARDNESS(MG/L) 160 

SULFATE(MG/L) 17 

TOTAL DISSOLVED SOLIDS(MGIL) 520 

TOTAL ORGANIC CARBON(MGR) 9.9 

II 

100.0 % 

IESULT QUAL CODE 

II 

100.0 % 

?ESULT QUAL CODE 3ESULT QUAL CODE 

Page 2 

II 

100.0 % 



TO: 

FROM: 

SUBJECT: 

C. RICH DATE: NOVEMBER 12,200l 

ERIN M. FAUST COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS’AND MISCELLANEOUS 
PARAMETERS 
CTO-616 NSB NEW LONDON 
SAMPLE DELIVERY GROUP (SDG) - 5986 

SAMPLES: 12lAqueousl 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

2WGW44DS08 
2WGW43DS08 
BMSPOl-08 
SWSG19-08 

2WGW38DS08 2WGW42DS08 
2WGW45DS08 DRMO-6MW 1 S-GW 13 
SWSG18-08 DRMO-6MWSSGW13 , 
SWSG20-08 SW SG21-08 

The sample set for CT0 816, NSB New London, SDG 5986, consists of twelve (12) aqueous 
environmental samples. 

All samples were analyzed for hardness, total organic carbon (TOC), chemical oxygen demand 
(COD), alkalinity, chloride, sulfate, total dissolved solids (TDS) and total and dissolved target 
analyte list (TAL) metals, with the exception of samples DRMO-GMWSS-GWl3 and DRMO- 
6MWl S-GW13, which are analyzed for total TAL metals only. Samples designated -F were 
analyzed for dissolved metals. The samples were collected by TetraTech NUS on September 24 
and 25, 2001 and analyzed by Chemtech Consulting Group under Naval Facilities Engineering 
Service Center (NFESC) Quality Assurance/Quality Control (QAKIC) criteria. Metals analyses, 
with the exception of mercury, were conducted using Contract Laboratory Program (CLP) method 
ILM04.1. Mercury analyses were conducted using EPA method 245.1. Results for hardness were 
calculated using Standard Methods 18’h ed. Method 23408. Analyses for COD were conducted 
using the Hach 8000 Method. Analyses for TOC, alkalinity, chloride, sulfate and TDS were 
conducted using EPA methods 415.1, 310.1, 325.3, 375.4 and 160.1, respectively. 

Metals analyses, with the exception of mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using Cold Vapor Atomic 
Absorption (CVAA). 

These data were evaluated based on the following parameters: 

l 
l Data Completeness 

l . Holding Times 
l Calibration Recoveries 
l Laboratory Blank Analyses 

l 
l Laboratory Control Sample Results 
l ICP Interference Check Sample Results 

l . Matrix Spike Results 
. Laboratory Duplicate Results 
. ICP Serial Dilution Results 
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0 Sample Quantitation 
l 

l Detection Limits 

l - All quality control criteria were met for this parameter. 

Calibration Recoveries 

The contract required detection limit (CRDL) percent recovery for zinc was ~120% quality control 
limit, affecting all samples except SWSG21-08-F, SWSGl8-08-F and 3MSPOl-08-F. Positive 
results less than three times the CRDL reported for zinc in the affected samples were qualified as 
estimated, “J”. 

The CRDL percent recoveries for selenium and vanadium were c 80% quality’ control limit, 
affecting all dissolved metals samples and samples SWSG21-08, SWSG18-08 and BMSPOl-08. 
Positive results less than three times the CRDL reported for vanadium in the affected samples 
were qualified as estimated, “J”. Nondetected results reported for selenium and vanadium in the 
affected samples were qualified as estimated, “UJ”. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method/preparation blanks at the 
following maximum concentrations: 

Analvte 
Aluminum 
Barium(‘) 
Beryllium 
Calcium 
Iron 
Magnesium 
Manganese 
Potassium 
Zinc 

Maximum Action 
Concentration &veJ 
52.4 ug/L 262 ug/L 
5.035 ug/L 25.175 uglL 
2.1 pg/L 10.5 ug/L 
37.0 pg/L 185 ug/L 
-30.0 pg/L 150 pg/L 
38.5 ug/L 192.5 pg/L 
-1.2 c(g/L 6.0 ug/L 
-466 ug/L 2330 ug/L 
-4.2 pg/L 21 .o j.lg/L 

(‘) Maximum concentration present in an aqueous preparation blank, affecting the 
dissolved metals matrix. 

An action level of 5X the maximum concentration was used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into consideration when 
evaluating for blank contamination. Positive results less than the action level reported for 
aluminum, barium and beryllium were qualified “U” as a result of laboratory blank 
contamination. 

Negative results greater than two times’the IDL were reported in laboratory method blanks for 
iron, manganese, potassium and zinc. Positive results less than the action level reported for 
iron, potassium and zinc were qualified as estimated, “J” and may be biased low. 
Nondetected results reported for iron and manganese were qualified as estimated, “UJ” and 
may be biased low. 

ICP Interference Check Samole Results 

The interfering analyte magnesium was present in samples 2WGW43DS08 and 2WGW43DS 
08-F at concentrations that were comparable to the level of magnesium in the Interference Check 
Sample (ICS) solution. Several analytes namely beryllium, manganese, potassium and zinc were 
present in the ICS solution at concentrations that exceeded 2X the absolute value of the 
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Instrument Detection Limit (IDL). Interference affects exist for zinc in the affected samples. The 
positive results reported for zinc were qualified as estimated, “J”. 

Laboratorv Duolicate Results 

Laboratory duplicate imprecision (difference > CRDL) was noted for lead, affecting the total 
metals matrix. Positive results reported for lead in the affected samples were qualified as 
estimated, “J”. 

ICP Serial Dilution Results 

The ICP serial dilution percent difference for potassium was > 15% quality control limit, affecting 
the dissolved metals matrix. Positive results reported for potassium in the affected samples were 
qualified as estimated, “J”. A direction of bias could not be determined. 

Sample Quantitation 

Due to uncertainty near the IDL, positive results less than two times the IDL reported for arsenic, 
cobalt, copper, iron, lead, nickel, thallium and vanadium were qualified as estimated, “J”. 

Notes 

The interfering analyte magnesium was present in sample DRMO-6MW 1 S-GW13 at a 
concentration that was comparable to the level of magnesium in the Interference Check Sample 
(ICS) solution. Several analytes namely beryllium, manganese, potassium and zinc were present 
in the ICS solution at concentrations that exceeded 2X the absolute value of the Instrument 
Detection Limit (IDL). No validation action was necessary because no interference affects exist in 
this sample. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method/preparation 
blanks. Selenium, vanadium and zinc were qualified due to calibration noncompliance. 
Laboratory duplicate imprecision was noted for lead, affecting the total metals matrix. 

Other Factors Affecting Data .Quality: Potassium was qualified due to ICP serial dilution 
noncompliance, affecting the dissolved metals matrix. Arsenic, cobalt, copper, iron, lead, nickel, 
thallium and vanadium were qualified due to uncertainty near the IDL. The interfering analyte 
magnesium was present in several samples. 
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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).” 

.L ?Ju. Lm t 
Tetra Tech NUS 
Erin M. Faust 
Environmental Scientist 

c 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 



Qualifier Codes: 

A = 

B = 

c = 

D = 

E = 

F = 

G = 

H = 

I = 

J = 

K = 

L = 

M = 

N = 

NO1 = 

NO2 = 

NO3 = 

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 

LCSRCSD Noncompliance 

Lab Duplicate fmprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA’s r c 0.995 

ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Internal Standard Noncompliance Dioxins 

Recovery Standard Noncompliance Dioxins 

Clean-up Standard Noncompliance Dioxins 

Poor Instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (c 2 x IDL for inorganics and cCRQL 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 c 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
Percent solids ~30% 
Uncertainty at 2 sigma deviation is less than sample activity 



CT08 ASB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

INORGANICS 
ALUMINUM 
ANTIMONY 
ARSFNlr. 

2WGW38DS-08 2WGW38DS08-F 2WGW42DS08 2WGW42DS08-F 
09/25/01 09l25iOl 09l24lOl 09/24/o 1 
N5986-14 N5986-15 N5986-08 N5986-09 
NORMAL NORMAL NORMAL NORMAL 
0.0 % 0.0 % 0.0 % 0.0 % 
UGR UGIL UGR UGiL I 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
I 

131 U A 41.1 U A 4890 10.7 U 
9.2 U 9.2 U 9.2 U 9.2 U 

U U . 5.0 5.0 16.4 5.0 u 
BARIUM 12.9 6.7 U A 77.3 54.9 

BERYLLIUM 1.3 U A 0.41 U A 1.4 U A 0.30 U A 
CADMIUM 3.0 U 3.0 U 3.0 U 3.0 U 
CALCIUM 48100 46000 106000 92000 

CHROMIUM 5.0 U 5.0 U 24.7 5.0 U 

COBALT 5.0 U 15.0 U 15.2 J P 15.0 U 
COPPER 10.1 9.8 10.7 2.4 U 
IRON 420 8.6 J AP 38300 3220 

LEAD 3.0 U 3.0 U 12.4 J F 3.0 U 
MAGNESIUM 18500 17700 164000 142000 
MANGANESE 19.8 15.1 742 569 

MERCURY 0.20 U 0.20 U 0.20 u 0.20 U 
NICKEL 4.0 U 4.0 U 4.0 J P 4.0 U 

POTASSIUM 22300 20400 J I 114000 99000 J I 
SELENIUM 5.0 U 5.0 UJ c 5.0 U 5.0 UJ C 
SILVER 5.0 U 5.0 U 5.0 U 5.0 U 
SODIUM 215000 200000 2020000 1860000 

THALLIUM 7.2 U 7.2 U 7.2 U 7.2 U 

VANADIUM 10.4 8.4 J C 26.5 2.6 UJ C 
ZINC 39.5 J C 47.2 J C 369 17.7 J AC 

WAMJlES.DBF 11/20/01 
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2WGW43DS-08-F 2WGW44DS-08 2WGW44DS08-F 
09l24lOl 09l24lOl 09l24lOl 
N5986-07 N5986-02 N5986-03 
NORMAL NORMAL NORMAL 
0.0 % 0.0 % 0.0 % 
UGlL UGIL UGiL 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
C&I-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW43DS08 
09l24lOl 

N5986-06 
NORMAL 
0.0 % 
UGIL 

3ESULT QUAL CODE 3ESULT QUAL CODE 

14.2 U I A 

3.2 U 

RESULT QUAL CODE 
INORGANICS 
ALUMINUM 10.7 U 
ANTIMONY 9.2 U 

ARSENIC 8.1 J P -- 
BARIUM 89.5 

BERYLLIUM 0.57 U A 

CADMIUM 3.0 U 
CALCIUM 210000 
CHROMIUM 5.0 U 
COBALT 5.0 U 
COPPER 2.4 U 
IRON 6190 
LEAD 3.0 U 
MAGNESIUM 706000 
MANGANESE 182 
MERCURY 0.20 U 
NICKEL 4.0 U 
POTASSIUM 390000 
SELENIUM 5.0 U 

SILVER 5.0 U 
SODIUM 7310000 

THALLIUM 7.2 U - 
VANADIUM 14.3 

ZINC 17.4 J ACK 

IESULT QUAL CODE 

0.7 U 
b.2 U 

82.4 U A 

9.2 U 

i.0 U I 

j68000 

3.0 U I 3.6 J I P 

134000 98700 

369 528 
I.20 U I 

4.0 u 1 
64800 J I 

1.0 U 
s71000 J I 

7.2 U 
3.5 J C 

7.2 U 7.2 

3.7 J P 2.9 
U 
J I CP 

19.0 J 1 ACK 31.9 J .I C 41.2 J I c 

WAM-Rt 11/20/01 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
OCJYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW45DS-08 
09l24iOl 
N5986-04 
NORMAL 
0.0 % 
UG/L 

2WGW45DS08-F 
09l24lOl 
N5986-05 
NORMAL 
0.0 % 
UG/L 

RESULT QUAL CODE 
INORGANICS 

RESULT QUAL CODE 

3MSPOl-08 3MSPOl-08-F 
09/25/o 1 09/25/01 
N5986-24 N5986-25 
NORMAL NORMAL 
0.0 % 0.0 % 
UGlL UGR 

RESULT QUAL CODE RESULT QUAL CODE 
I 

--. - 
3.0 U 3.0 U 
8920 9060 

WAM-RES.DBF 1 ll2WOl 
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DRMO-GMWSS-GW13 SWSG18-08 
09/24/o 1 09/25/01 
N5986-11 N5986-22 
NORMAL NORMAL 
0.0 % 0.0 % 
UGlL UG/L 

SWSG18-08-F 
09/25/01 
N5986-23 
NORMAL 
0.0 % 
UGlL 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-6MWlSGW13 
09/24/01 
N5986-12 
NORMAL 
0.0 % 
UGK 

RESULT QUAL CODE 

INORGANICS 
ALUMINUM 10.7 U 
ANTIMONY 9.2 U 
ARSENIC 5.0 U 

BARIUM 9.1 .J P 

BERYLLIUM 0.10 U 
CADMIUM 3.0 U 
CALCIUM 89600 
CHROMIUM 5.0 U 
COBALT 5.0 U 

COPPER 9.8 

IRON 7.0 UJ A 

LEAD 3.0 U 
MAGNESIUM 276000 

MANGANESE 0.50 UJ A 
MERCURY 0.20 U 
NICKEL 4.0 U 
POTASSIUM 13800 
SELENIUM. 5.0 U 

I SILVER 5.0 U 
SODIUM 2950000 
THALLIUM 7.2 U 
VANADIUM 2.6 U 

ZINC 48.0 J C 

3ESULT QUAL CODE 

16.5 U 1 A 

3ESULT QUAL CODE 

2180 I 

IESULT QUAL CODE 

91 U 1 A 

3.2 U 
7.7 

b.2 U 
i.0 U 
18.5 I 82.6 I 

D.38 U I A 

3.0 U 

I.3 U A 
1.0 U 
I090 I 

p-j- 

12300 I 

561 I 

2070 J 1. A 
5.0 UJ C 

335 J A 
5.0 U 
5.0 U I 5.0 U I 

37800 
7.2 U 

415ocl 
7.2 U 

5560 
7.2 U 

WAM-Rt 11/20/01 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SWSGl9-08 
09/25/01 
N5986-16 
NORMAL 
0.0 % 
UG/L 

RESULT QUAL CODE 
INORGANICS 

SWSG19-08-F 
09/25/01 
N5986-17 
NORMAL 
0.0 % 
UGiL 

1 SWSG20-08 SWSG20-08-F 
09/25/01 09/25/o 1 
N5986-18 ’ N5986-19 
NORMAL NORMAL 
0.0 % 
UG/L 

~ 0.0 % 
UG/L 

RESULT QUAL CODE RESULi QUAL CODE RESULT QUAL CODE 

WAM-RES.DBF 1 l/20/01 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SWSG21-08 
09/25/01 
N5986-20 
NORMAL 
0.0 % 
UGlL 

RESULT QUAL CODE 

INORGANICS 

ALUMINUM 78.0 U A 

ANTIMONY 9.2 U 
ARSENIC 5.0 U 

BARIUM 38.2 

BERYLLIUM 0.13 U A 
CADMIUM 3.0 U 
CALCIUM 17500 
CHROMIUM 5.0 U 
COBALT 5.0 U 

COPPER 5.7 
IRON 7330 
LEAD 3.0 U 

MAGNESIUM 4750 
MANGANESE 315 
MERCURY- 0.20 U 
NICKEL 4.0 U 

POTASSIUM 4530 

SELENIUM 5.0 UJ C 
SILVER 5.0 U 

SODIUM 51100 
THALLIUM 7.2 U 

VANADIUM 2.6 UJ C 

ZINC 55.3 J C 

WAMJIE 11/20/01 

SWSG21-08-F 
09/25/01 
N.5986-21 
NORMAL 
0.0 % 
UGIL 

IESULT QUAL CODE 

!.6 UJ C 
SO.1 ! 

II 

100.0 % 

IESULT QUAL CODE 

I 

Page 6 

II 

100.0 % 

3ESULT QUAL CODE 

I -. 

I 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

2WGW38DS-08 2WGW42DS08 
09/24/o 1 09/24/01 
N5986-14 N5986-08 
NORMAL NORMAL 
0.0 % 0.0 % 

2WGW43DS08 
09l24lOl 
N5986-06 
NORMAL 
0.0 % 

2WGW44DS08 
09/24/01 
N5986-02 
NORMAL 
0.0 % 

1 

RESULT QUAL CODE RESULT DUAL CODE 

MISCELLANEOUS PARAMETERS 

ALKALINITY(MG/L) 640 

CHEMICAL OXYGEN DEMAND(MG/L) 92 

CHLORIDE(MG/L) 2700 

HARDNESS(MGR) 200 940 

SULFATE(MGIL) 83 

TOTAL DISSOLVED SOLIDS(MGIL) 5800 

TOTAL ORGANIC CARBON(MG/L) 20 

. 

RESULT QUAL CODE RESULT QUAL CODE 

2100 650 

920 I 46 . I 

19000 2800 

3400 750 

530 36 .A 
24000 14900 .I~ 

33 1 18 I 1 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

2WGW45DS-08 BMSPOl-08 
09l24lOl 09/25/o 1 
N5986-04 N5986-24 
NORMAL NORMAL 
0.0 % 0.0 % 

RESULT QUAL CODE RESULT QUAL CODE 

MISCELLANEOUS PARAMETERS 
ALKALINITY(MGIL) 460 80 

CHEMICAL OXYGEN DEMAND(MG/L) 56 9 

CHLORIDE(MG/L) 2500 180 

HARDNESS(MG/L) 510 99 

SULFATE(MGIL) 49 8 

TOTAL DISSOLVED SOLIDS(MG/L) 4400 460 

TOTAL ORGANIC CARBON(MGIL) 20 6.4 

SWSG18-08 SWSGl9-08 
09/25/01 09/25/01 
N5986-22 N5986-16 
NORMAL NORMAL 
0.0 % 0.0 % 

RESULT QUAL CODE RESULT QUAL CODE 

55 I 85 I 

100 I 143 I 

70 I I100 I 
63 I I 90 I 
1 U 1 U 

430 320 

is 15 

1 . 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

SWSG20-08 
09/25/01 
N5986-18 
NORMAL 
0.0 % 

SWSG21-08 
09/25/01 
N5986-20 
NORMAL 
0.0 % 

II 

100.0 % 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

MISCELLANEOUS PARAMETERS 
ALKALINITY(MG/L) 25 57 

CHEMICAL OXYGEN DEMAND(MGIL) 75 23 

CHLORIDE(MG/L) 70 90 

HARDNESS(MGR) 41 63 

SULFATE(MG/L) 1 U 2 

TOTAL DISSOLVED SOLIDS(MGIL) 280 250 

TOTAL ORGANIC CARBON(MG/L) 14 10 
I 

Page 

II 

100.0 % 

RESULT QUAL CODE 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

COREY RICH DATE: NOVEMBER 30,200l 

DOUGLAS SCHLOER COPIES: DV FILE 

ORGANIC DATA VALIDATION: VOA / SVOA / PAH / PEST / PCB 
CTO: 816, NSB NEW LONDON 
SDG: 5932 

3 I Aqueous I VOA 

TB-091901-01 TB-092001-01 TB-092001-02 

9 I Aqueous I VOA / SVOA I PAH I PEST I PCB 

2W-GW21 S-08 2WGW46DS08 2WGW47DS08 
4-GWOl S-08 DRMO-GMWGD-GW-13 DRMO-GMWGS-GW-13 
GWFD-091901-01 GWFD-092001-01 GWFD-092001-02 

Overview 

The sample set for the CT0 816, NSB New London, SDG 5932 consists of nine (9) groundwater environmental 
samples and three (3) aqueous field quality control samples. The field quality control samples were analyzed for 
TCL volatile organic compounds (VOC) only. All environmental samples were analyzed for volatile, semivolatile 
(SVOC), polynuclear aromatic hydrocarbons (PAHs), pesticides (PEST), and polychlorinated biphenyl (PCB) 
organic compounds. Three field duplicate pairs were included in this SDG: 2W-GW21S-08 and GWFD-091901- 
01; 4-GWOl S-08 and GWFD-092001-01; DRMO-GMWGS-GW-13 and GWFD-092001-02. 

The samples were collected by TetraTech NUS on September 191h and 20th, 2001 and were analyzed by 
Chemtech Analytical Services. Analyses were conducted using the Contract Laboratory Program (CLP) 
Statement of Work (SOW) OLC02.1 (volatile, semivolatile, pesticide and PCB), and the U.S. EPA Test Methods 
for Evaluating Solid Wastes (SW-846) Methods 8310 analytical and reporting protocols. 

The data were evaluated based on the following parameters: 

. Data Completeness 
l 

. Holding Times 
t . GC/MS Tuning 

. Calibration 

. Blanks 
l 

. Surrogate Spike Recoveries 
l 

. Blank Spike Recoveries 

. Matrix Spike/Matrix Spike Duplicate Recoveries 
l 

. Internal Standards Performance 
l 

. Instrument Performance 

. Field Duplicate Precision 
l 

. Compound Identification 

. Compound Quantitation 

. Tentatively Identified Compounds (TICS) 
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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 D contains the documentation to support the findings 
as discussed in this data validation report. The attached Table I summarizes the validation qualifications which 
were based on the following information: 

HOLDING TIMES 

Sample extraction for the semivolatile fraction was conducted one and two days beyond the seven-day holding 
time requirement. Positive and nondetected results for all semivolatile compounds were qualified as estimated (J) 
and (UJ), respectively, in all samples. 

Sample extraction for the. PCB fraction was conducted one day beyond the seven-day holding time requirement. 
Only nondetected results were reported for all PCBs and these were qualified as estimated (UJ) in all samples. 

CALIBRATIONS 

The following tables (by analytical fraction) summarize calibration noncompliances and corresponding actions: 

Comoound 
IC cc 
1 o/3/0 1 1 o/3/01 :17:37 

Acetone R t? 
2-Butanone R R 
2-Hexanone RD R 
4-Methyl-2-pentanone R R 
Chloroethane RX 
Methylene chloride X 
1,2-dichloropropane X 
1,2-Dibromo-3chloropropane R RX 
1,1,2,2-tetrachloroethane X 

Associated Samples: All 2W-GW46DS06 

2W-GW47DS06 

4-GWOlS-06 

DRMO-GMWGD-GW-13 

DRMO-GMWGS-GW-13 

GWFD-0?2001-01 

GWFD-092001-02 

TB-092001-01 
TB-092001-02 
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cc 
Comoound 10/4/01;17:15 

2,2’-oxybis( 1 chloropropane) X 
3&4-Methylphenol 
4Chloroaniline 
2-Nitroaniline 
3-Nitroaniline 
4-Nitrophenol 
4-Nitroaniline 
Carbazole 
3,3’-Dichlrobenzidine 
Associated Samples: 

Compound 

Acenaphthene 
Fluorene 
Phenanthrene 
2-Methylnaphthalene 
Fluoranthene 
Benzo(a)anthracene 
Chrysene 
Pyrene 

Associated Samples: 

Calibration Actions: 

X 
X 
X 
X 
X 
X 
X 
X 
GWFD-090901-01 

GWFD-092001-02 

2W-GW21S-08 

2W-GW46DS-06 

2W-GW47DS08 

DRMO-GMWGD-GW-13 

ICAL CC 
1 o/2/0 1 1 O/5/01 :18:11 

D X 
X 
X 
X 

All 2WGW21S08 

2WGW46DS08 
2WGW47DS-08 
4GWOlS08 
DRMO-GMWGD-GW-13 
DRMO-GMWGS-GW-13 
GWFD-091901-01 

GWFD-092001-01 

cc 
1 O/6/01 ; lo:47 

X 

X 
X 
X 

2WGW21S08 
2WGW46DS-08 
2WGW47DS08 
4GWOl s-08 
DRMO-GMWGD-GW-13 
DRMO-GMWGS-GW-13 

GWFD-091901-01 
GWFD-092001-01 

cc cc 
1 o/9/01 :10:55 1 O/9/01 :16:51 

X . x 
X 
X 

X 

X 
X 

GWFD-092001-02 GWFD-092001-02 

D - Percent Relative Standard Deviation (%RSD) > 30%, Estimate positive and nondetected results 
(J) and (UJ), respectively. 

x - Percent Difference (%D) > 25%; Estimate positive and nondetected results (J) and 
(UJ), respectively. 

R - Relative Response Factors (RRF) < 0.05; Reject nondetected results (UR) and estimate positive 
results (J). 
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BLANKS 

The following compounds were detected in the trip blanks as indicated below: 

Comoound 
Maximum 
Concentration Action Level 

Methylene chloride 0.9 pgR 9 KM- 

Samples Affected: 
Blank Actions: 

All 

. Value c Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 

. Value > CRQL and c action level: report value followed by a U. 

. Value > CRQL and > action level; report value unqualified. 

An action level of 1 OX the blank concentration was used to evaluate contamination for methylene chloride. Dilution 
factors and sample aliquots were taken into consideration prior to the application of all action levels. Field quality 
control blanks were not qualified due to method blank contamination or contamination in other field quality control 
blanks. Only nondetected results were reported for methylene chloride and these did not require qualification 
based on this noncompliance. 

SURROGATE RECOVERY 

Recovery of the base/neutral and acid surrogates nitrobenzene-d5, 2-fluorobiphenyl, phenol-d5, 2-fluorophenol, 
terphenyl-d14 and 2,4,6-tribromophenol fell below quality control limits (and were < 10%) for the analysis of 
sample DRMO-GMWGD-GW-13. Positive results were qualified as estimated (J) and nondetected results were 
rejected (R) for all base/neutral and acid fraction compounds. 

Recovery of the base/neutral and acid surrogates nitrobenzene-d5, 2-fluorobiphenyl, phenol-d5, 2-fluorophenol, 
terphenyl-d14 and 2,4,6-tribromophenol fell below quality control limits (and were < 10%) for the MS analysis of 
sample DRMO-GMWGD-GW-13. No action was taken for the MS sample. 

Recovery of the acid fraction surrogates phenol-d5, 2-fluorophenol and 2,4,6-tribromophenol fell below quality 
control limits (and were c 10%) for the MSD analysis of sample DRMO-GMWGD-GW-13. No action was taken for 
the MSD sample. 

Recovery of the PAH surrogate Decachlorobiphenyl (DCB) exceeded the 10%-l 50% quality control limit for the 
analysis of sample 2WGW46DS08. Positive and nondetected results were qualified as estimated (J) and (UJ), 
respectively. 

Recovery of the pesticide surrogate Tetrachloro-m-xylene (TCX) exceeded the 60%-l 50% quality control limit 
on one analytical column (RTX-50) for the analysis of sample 2W-GW21S08. However, since a 10X dilution 
was required for the analysis of this sample, no action was taken based on this noncompliance. 

Recovery of the pesticide surrogate TCX exceeded the 60%-l 50% quality control limit on one analytical column 
(RTX-1701) for the analysis of sample 2S-GW46DS-08. No action was taken since the TCX recovery was 
complaint on the RTX-50 analytical column. 



MEMO TO: COREY RICH DATE:11/30/01 
PAGE 5 SDG: 5932 

Recovery of the pesticide surrogate TCX exceeded the 60%-150% quality control limit on both analytical 
columns for the analysis of sample 2W-GW47DS08. Only nondetected results were reported for all pesticide 
compounds and these were qualified as estimated (UJ). 

Recovery of the pesticide surrogate TCX exceeded the 60%-150% quality control limit on both analytical 
columns for the analysis of sample GWFD-091901-01. Recovery of DCB also exceeded the 60%-l 50% quality 
control limit on one analytical column (RTX-1701). No action was taken since this sample required a 10X 
dilution for analysis. 

Recovery of the pesticide surrogates TCX and/or Decachlorobiphenyl (DCB) exceeded the 60%-150% quality 
control limit on one or both analytical columns for the MS/MSD analysis of sample DRMO-GMWGD-GW-13. No 
action was taken based on this noncompliance. 

MATRIX SPIKE / MATRIX SPIKE DUPLICATE 

The Relative Percent Difference (RPD) for trichloroethene exceeded the 14% quality control limit for the Matrix 
Spike / Matrix Spike Duplicate (MS/MSD) analysis of sample DRMO-GMWGD-GW-13. A positive result was 
reported for trichloroethene and this was qualified as estimated (J) in the unspiked sample DRMO-GMWGD-GW- 
13 only. 

Recovery of phenol, 4-chloro-3-methylphenol, 4nitrophenol and pentachlorophenol fell below quality control limits 
(and were < 10%) for the MS/MSD analysis of sample DRMO-GMWGD-GW-13. Recovery of 2chlorophenol fell 
below quality control limits for the MS/MSD analysis of sample ‘DRMO-GMWGD-GW-13. All matrix spike acid 
fraction compounds fell below quality control limits and/or 10%. In the professional judgement of the data reviewer, 
sample matrix interference has affected the recovery of the acid fraction compounds. Therefore, nondetected 
results for all acid fraction compounds were rejected in the unspiked sample DRMO-GMWGD-GW-13. 

Recovery of fluorene fell below the 50%-l 50% quality control limit for the MS analysis of sample DRMO-GMWGD- 
GW-13. Only nondetected results were reported for fluorene and this was qualified as estimated (UJ) in the 
unspiked sample only. 

The RPD for phenanthrene exceeded the 20% quality control limit for the MS/MSD analysis of sample DRMO- 
6MW6D-GW-13. Only nondetected results were reported for phenanthrene and this was qualified as estimated 
(UJ) in the unspiked sample only. 

Recovery of the pesticide target compound Endosulfan Sulfate fell below the 50%-l 20% quality control limit for the 
MS/MSD analysis of sample DRMO-GMWGD-GW-13. Only nondetected results were reported for Endosulfan 
Sulfate and these were qualified as estimated (UJ) in the unspiked sample only. 

FIELD DUPLICATE PRECISION 

Field duplicate precision was evaluated for the duplicate pairs: 2W-GW21S08 and GWFD-091901-01; 4- 
GWOl S-08 and GWFD-092001-01; DRMO-GMWGS-GW-13 and GWFD-092001-02, by evaluating the RPD 
between positive results. The RPD exceeded the 20% quality control limit for positive results reported for 
carbon disulfide and these were qualified as estimated (J), the field duplicate pair 2W-GW21 S-08 and GWFD- 
091901-01, due to field duplicate imprecision. 

The RPD exceeded the 20% quality control limit for positive results reported for trichloroethene and these were 
qualified as estimated (J) in the field duplicate pair DRMO-GMWGS-GW-13 and GWFD-092001-02 due to field 
duplicate imprecision. 
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The RPD exceeded the 20% quality control limit for positive results reported for bis(Bethylhexyl)phthalate and 
these were qualified as estimated (J) in the field duplicate pair 4-GWOlS-08 and GWFD-092001-01, due to field 
duplicate imprecision. 

COMPOUND QUANTITATION 

Due to the presence of acenaphthene, pyrene and 2-methylnaphthalene at concentrations that exceeded the 
linear range of the instrument calibration, sample 2WGW46DS08 was re-analyzed at a 1000X dilution. Positive 
results for the aforementioned compounds were transposed onto the Electronic Data Deliverable (EDD) from the 
1000X dilution and the remaining compounds were reported from the undiluted sample analysis. 

The pesticide fraction of samples 2W-GW21S-08 and GWFD-091901-01 were analyzed and reported at a 10X 
dilution. The laboratory did not analyze the samples undiluted. This account for the elevated reporting limits for 
these samples. 

The percent Difference (%D) between analytical columns exceeded 25% for positive results reported in the 
samples outlined in the table that follows. Positive results were qualified as estimated (UJ) for %Ds that 
exceeded 25% and were rejected (R) if %Ds exceeded 100%. 

Sample COmDOUnd %D Qual 

2W-GW47DS08 4,4’-DDD 154.5 R 

GWFD-091901-01 4,4’-DDE 109.3 R 

TENTATIVELY INDENTIFIED COMPOUNDS 

Sulfur dioxide and several unknown compounds were tentatively identified in the volatile fraction samples. 

Numerous TICS were identified in the semivolatile fraction of all samples (see Table 2). 

ADDITIONAL COMMENTS 

Positive results reported at concentrations below the CRQL were qualified as estimated, (J). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

The OLC02.1 volatile compounds 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1 ,Sdichlorobenzene and 1,4- 
dichlorobenzene were reported in the semivolatile fraction of this SDG. Since these compounds are on the CLP 
OLC02.1 volatile target compound list, they were removed from the semivolatile database. 

Nondetected results for the PAH and pesticide fractions were reported by the laboratory at the method detection 
limit “MDL”. However, after correspondence with laboratory chemists at Chemtech Inc., it was determined that the 
value reported on the sample Form Is is actually the sample reporting limit (RL). The reviewer requested that the 
laboratory resubmit corrected sample Form Is. 

Transcription errors were observed for sample identifications between the EDDs and Form Is. Several data 
completeness issues were noted. 



MEMO TO: COREY RICH DATE:1 l/39/01 
PAGE 7 SDG: 5932 

OVERALL ASSESSMENT 

Laboratory Performance: Initial and continuing calibration of several volatile, semivolatile and PAH compounds 
failed to meet quality control criteria, resulting in the qualification of analytical data. Transcription errors were 
observed for sample identifications between EDDs and Form Is. Several data completeness issues were noted. 
The %D between analytical columns exceeded the quality control criteria for several positive pesticide results, 
resulting in the rejection of analytical data. 

Other Factors Affecting Data Quality: Noncompliances (% recoveries and %RPDs) were observed for the 
MS/MSD analysis of sample DRMO-GMWGD-GW-13, resulting in the qualification of analytical data. 

The data for these analyses were reviewed with reference to the Region I EPA “Data Validation Functional 
Guidelines - Part 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).” 

Douglas S. Schloer 
Chemist/Data Validator 

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 



NEW LONDON NSB 

SDG 5988 

2W-GW2lS-08 

TABLE I. Summary of Tentatively Identified Volatile Compounds 

2W-GW46DS-08 2W-GW47DS-08 4-GWOlS-08 DRMO-GMWGD-GW-I3 DRMO-GMWGS-GW-13 

Unknown 

Sulfur dioxide 

X X 

X X X X 

GWFD-091901-01 GWFD-092001-01 

Unknown 

Sulfur dioxlde X X 

Methane, chlorofluoro 



NEW LONDON NSB 

SDG 5988 

TABLE II. Summary of Tentatively Identified Semivolatile Compounds 

TIC 2W-GW21S-06 2W-GW46DS-06 2W-GW47DS-06 4-GWOlS-06 DRMO-GMWGD-GW-13 DRMO-GMWGS-GW-13 

Lenthionlne X 
Hexthiepane X 
1,4-Cyciohexanedione 

Unknown X 
Sulfur,mol(SB) X X 
(3H,6H)Thleno[3,4-c]isoxaol 

Sulfur X X X 
4.Fluoro-3-nitrophenol 

P-Norbornanone 

Tetradecanoic acid 

3.Hexadecanol 

3-Hexadecanol 

Decanoic acid 

TX GWFD-091901-01 GWFD-092001-01 GWFD-092001-02 

Propane,l,l-dimethoxy-2-meth 

1,2-Benzenedicarboxylic acid 

3-Hexadecanol 

Unknown X 
Tetratetracontane 

N,N’-bis(pentamethylene)thlu X 
Sulfur X 
ACP 

Nonadecane 

Tetradecanoic acid 

Hexadecane 

Butyl hexadecanoate 

X 
X 
X 

X 
X 

X 

X 
X 
X 

X 
X 
X 
X 



Decanoic acid 

Carotene,7,7’,8 

3-Tetradecanol 

Lenthionine 

Cyclopentadecanone,2-hydrox X 
14-Pentadecanoic acid 

Hexadecanamide 

Dodecanamide 

Tetradecane 

4-Nonylphenol 

Glycine,N-methyl-n-( I -oxodo 

i,2-Benzenedicarboxyiic acid 

3-Eicosane 

1 -0ctadecanol 

Ethane,l.l,2,2-tetrachloro X 
Benzaldehyde X 
Methane,dibromodichloro X 
Hexadecanolc acid,bls(2-ethy X 
Methyl(t)-!%1 1,14,17-eicosa 

lo-Methylnonadecane 

9-Octadedenamide X 

X 

X 
X 

X 

X 

X 

X 
X 

X 

X 



NSB NEW LONDON-CT0616 
FIELD DUPLICATE EVALUATION 

FRACTION 

VOA 

SVOA 

PAH 

PEST;PC8 

COMPOUND 

Carbon Disulftde 4.7 
Trtchlomethene 1.3 
Cis-1,2-dichloroethene ND 

Bis-(2-ethylhexyt)phthalate 

Anthracene 
Flwranthene 
Acenaphthylene 
Fluoranlhene 

21 J 

ND 
ND 
ND 
ND 

4.4’-DDD 2.7 

5932 

2W-GW21S-00 
RESULT ug/L 

5932 

GWFD-091901-01 RPD 
RESULT w$L 

‘.’ YE NC 
ND NC 

ND NC 

ND NC 
ND NC 
ND NC 
ND NC 

2.4 ii.8 

5932 

4-GW-OlS-06 
RESULT ug/L 

ND 
ND 
ND 

3J 

0 13 
0 19 

ND 
ND 

ND 

5932 

GWFD-092001-01 
RESULT ug/L 

ND 
09 
ND 

79 

ND 
ND 
ND 
ND 

ND 

RPD 

NC 
NC 
NC 

NC 
NC 
NC 
NC 

NC 

ND = Compound not detected. 
NC = RPD no! calculated. 
J = amount is estimated. 
Shading indicates that the RPD exceeded the 20% quality control limit 

12/3/01 



SDG 

FRACTION 

VOA 

COMPOUND 

Carbon Disulftde 0.8 J 
Trichlomethene 72 
Cis-1.2dlchlomethene 4.7 

SVOA 

PAH 
Bis-(2-elhylhexyl)phthalate 

Anthracene 
Fluorantlwne 
Acenaphlhylene 
Fluoranlhene 

PEST/PCB 
4,4’-DDD 

ND = Compound not detected 

5932 

DRMO-6MWGS-GW-13 
RESULT uglL 

5.9 

ND 
ND 

0.02 
0.13 

ND 

NC = RPD net calculated 
J = amount is estimated. 
Shading indicates that the RPD exceeded the 20% 

NSB NEW LONDON-CT0616 
FIELD DUPLICATE EVALUATION 

5932 

GWFD-992001-02 
RESULT ug/L 

RPD 

0.7 J 
0.6 J d 
ND NC 

ND ’ NC 

ND NC 
ND NC 
ND NC 

0.14 7.4 

ND NC 

12/3101 

.- -- 



APPENDIX A 

QUALIFIED LABORATORY RESULTS 



Qualifier Codes: 

A 

6 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

NO1 

NO2 

NO3 

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 

LCSACSD 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 

Internal Standard Noncompliance Dioxins 

Recovery Standard Noncompliance Dioxins 

Clean-up Standard Noncompliance Dioxins 

Poor Instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and cCRQL 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 c 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
Percent solids <30% 
Uncertainty at 2 sigma deviation is less than sample activity 



CT08 4SB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW21S08 2WGW46DS-08 
09/19/01 09/20/01 
N5932-02 N5932-07 
NORMAL NORMAL 
0.0 % 0.0 % 
UG/L UG/L 

2WGW47DS08 
09l20/01 
N5932-09 
NORMAL 
0.0 % 
UG/L 

4GWOlS-08 
09/20/01 
N5932-11 
NORMAL 
0.0 % 
UGA 

RESULT QUAL CODEIRESULT QUAL corn IRESULT QUAL QUAL CODE 
VOLATILES I I I 

II I I1 1 U I I I I - 
1 UJ c 11 UJ c 11 

U I l,l,l-TRICHLOROETHANE 1 U 

1 ,1,2,2-TETRACHLOROETHANE 1 U 

1 ,l ,P-TRICHLOROETHANE 1 U 

1 .l-DICHI fMC-KTHANF 1 U 

UJ C 
1 U 11 U 11 
1 U I I1 II I II 

U 

1 .l -DICHLOROETHENE 1 U 11 U 1 11 
1,2.4-TRICHLOROBENZENE 1 U 

1,2-DIBROMO-3-CHLOROPROPANE 1 UR c 11 UR I c 11 UR c 

I1 

11 

1,2-DIBROMOETHANE 1 U U 1 U 

_,_ _.-. .--. .--.. . . . ..- I I I . U 
U 1 U 

11 U I I1 U 1 U 
UR C 

1 ,PDICHLOROBENZENE 1 U 

1 ,P-DICHLOROETHANE 1 U 

1,2-DICHLOROPROPANE 1 U 

1,3-DICHLOROBENZENE 1 U 

1,4-DICHLOROBENZENE 1 U 
7-RIITANONF 5 UR C 

I1 U 
1 U 11 U ~1 U 

1 U 1 U U 
1 UJ c 1 UJ 

‘1 II 1 

1 UJ C 
1 U I 

1 U 1 u 1 U 
‘5 UR c 5 UR c 5 “I I 

5 UR c 5 UR c 5 UR 
5 UR c 5 UR c 5 UR C 
5 UR c 5 UR c 5 UR 
1 U 1 U 1 U 

1 U 1 u 1 U I 
1 U 1 II 1 II 

2-HEXANONE 
4-METHYLQ-PENTANONE 
ACFTC-INF 

5 UR C 

5 UR C 
-5 UR C 

BENZENE 1 U 

BROMOCHLOROMETHANE 1 U 

BROMODICHLOROMETHANE 1 U 

BROMOFORM 1 U 

BROMOMETHANE 1 U 

CARBON DISULFIDE 4.7 J G 

CARBON TETRACHLORIDE 1 U 

CHLOROBENZENE 1 U 

CHLORODIBROMOMETHANE 1 U 

CHLOROETHANE 1 U 

CHLOROFORM 1 U 

CHLOROMETHANE 1 U 

CIS-1 ,PDICHLOROETHENE 1 U 

CIS-1.3-DICHLOROPROPENE 1 U 

ETHYLBENZENE 1 U 

WAV.JES.DBF 12/06/01 

I I . I 

1 U 1 U 

1 U 1 U Ii U 
2.5 1 

1 U I 
1 U 

1 

U 

11 U 
UR I c 11 UR C :“,“” 

1 

U 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW21 s-08 2WGW46DS-08 
09/l 9101 09/20/01 
N5932-02 N5932-07 
NORMAL NORMAL 
0.0 % 0.0 % 
UGR UGR 

VOLATILES 
M+P-XYLENES 
METHYLENE CHLORIDE 
QXYLENE 
Sl-YRENE 
TETRACHLOROETHENE 

TOLUENE 
TRANS.l.P-DICHLOROETHENE 
TRANS-1.9DICHLOROPROPENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT QUAL CODE 

1 U 
2 U 
1 U 
1 U 
1 u 
1 U 
1 U 
1 U 
1.3 
1 U 

lESULT QUAL CODE 

I U I 
2 UJ C 
I U I 

I U I 
I U 
I U I 

H=t= I 
1 U 

2WGW47DS-08 
09l2om 
N5932-09 
NORMAL 
0.0 % 
UGR 

tiESULT OUAL CODI 

1 u I 

Page 

4GWOl S-08 
09/20/01 
N5932-11 
NORMAL 
0.0 % 
UGIL 

2 

3ESULT OUAL CODE 

I U I 
> UJ I C 
I U 

1 U I 

1 U I 

WAV-AE. 12/wOl 



CT08.b 4SB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

Page 3 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
CtC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-GMWGD-GW13 DRMO-GMWGS-GW13 
09/20/01 09/20/01 
N5932-17 N5932-16 
NORMAL NORMAL 
0.0 % 0.0 % 
UGiL UGR 

GWFD-091901-01 GWFD-092001-01 
09/19/01 09/20/01 
N5932-04 N5932-13 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGA 
2W-GW2lS-08 4-GW21 S-08 

RESULT QUAL CODEIRESULT QUAL CODE IRESULT QUAL QUAL CODE 
VOLATILES I 

CODE 1 RESULT 
I I 

1 ,l , 1 -TitICHLOROETHANE 

1 .l,P,P-TETRACHLOROETHANE 
1 ,l ,P-TRICHLOROETHANE 
1 ,l-DICHLOROETHANE 
1 ,l-DICHLOROETHENE 
1 ,S,GTRICHLOROBENZENE 
1,2-DIBROMO-3-CHLOROPROPANE 
1 ,P-DIBROMOETHANE 
1 ,PDICHLOROBENZENE 
1 ,P-DICHLOROETHANE 
1 ,P-DICHLOROPROPANE 
1,9DICHLOROBENZENE 
1 ,GDICHLOROBENZENE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 

1 U 

1 UJ C 
1 U 
1 U 
1 U 
1 U 
1 UR C 
1 U 
1 U 
1 U 
1 UJ C 
1 U 
1 U 
5 UR C 
5 UR c 15 UR C 
5 UR c 15 UR C 

1 U 
1 11 I 

1 UR I c 

5 UR C 

ACETONE 5 UR c 5 UR C 

BENZENE 1 U 1 U 

BROMOCHLOROMETHANE 1 U 1 U 

BROMODICHLOROMETHANE 1 U 1 U 

BROMOFORM 1 U 11 u- 1 

BROMOMETHANE 1 U 11 U I 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 

CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CIS-1 ,P-DICHLOROETHENE 
CIS-1 $DICHLOROPROPENE 
ETHYLBENZENE 
WAV.JES.DBF 12mwOl 

0.8 J P 0.7 J P 

1 U 1 U 

1 U 1 U 

1 U 1 U 

1 UR c 1 UR C 
1 U 1 U 

1 U 1 U 

4.7 1 U 

1 U 1 U 

1 U 1 U 

1 U 1 U I 
1 U 1 UJ C 
1 U 1 U 
1 U 1 U 
1 II 1 u 

I . I I 

1 U 1 U 

1 UR 1 UR C 
1 II 1 u 

1 U 1 U I T 

1 U 1 UJ 6 
1 U 11 U 

1 U 1 U I 
1 U 1 U 

1 U 1 U I 
1.7 J G 1 U 

1 U 1 -u 

1 U 1 U 

1 U 1 UR C 

1 U 1 11 U I 
1 II I1 U 
1 U I 1 U 
1 U 1 U 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 

SDG: 5932 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-GMWGD-GW13 
09/20/01 
N5932-17 
NORMAL 
0.0 % 
UG/L 

VOLATILES 
M+P-XYLENES 
METHYLENE CHLORIDE 

0-XYLENE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1,2-DICHLOROETHENE 
TRANS-1.3-DICHLOROPROPENE 
TRlCHLOdOETHENE 
VINYL CHLORIDE 

RESULT QUAL CODI 

1 U 
2 UJ C 

1 U 

1 U 
1 U 
1 U 
1 U 
1 U 
7.2 J DG 

1 U 

DRMO-GMWGS-GW13 
09l20/01 
N5932-16 
NORMAL 
0.0 % 
UGiL 

iESULT QUAL CODE 

I U I 

I U I 
I U 
I U I 
1 U 

I U I 

GWFD-091901-01 GWFD-092001-01 
09/19/01 09/20/01 
N5932-04 N5932-13 
NORMAL NORMAL 
0.0 % 0.0 % 
UGR UGIL 
2W-GW21S-06 4-GW21 S-06 

;ESULT QUAL CODE 

1 U 

2 u 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

IESULT QUAL CODE 

Page 4 

WAV REL 12/06/01 



Page 5 

CT081 _ .JSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 
1 ,l .l -TRICHLOROETHANE 

1 ,1,2,2-TETRACHLOROETHANE 
1 ,l ,P-TRICHLOROETHANE 
1 ,l -DICHLOROETHANE 
1 ,l-DICHLOROETHENE 
1,2,4-TRICHLOROBENZENE 

1,2-DIBROMO-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1 ,P-DICHLOROBENZENE 
1 .PDICHLOROETHANE 
1 ,BDICHLOROPROPANE 
1,3-DICHLOROBENZENE 
1 ,GDICHLOROBENZENE 

P-BUTANONE 
P-HEXANONE 
4-METHYL-P-PENTANONE 
ACETONE 
BENZENE 
BROMOCHLOROMETHANE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 

CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 

CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 

CIS-1 .P-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 

WAV_RES DBF ImwOl 

GWFD-092001-02 
09/20/01 
N5932-20 
NORMAL 
0.0 % 
UGR 
DRMO-GMWGS-GW13 

RESULT QUAL CODE 

1 U 

1 UJ C 
1 U 
1 U 
1 U 
1 u 
1 UR C 
1 U 
1 U 
1 U 
1 UJ C 
1 U 
1 U 
5 UR C 
5 UR C 
5 UR C 
5 UR C 
1 U 
1 U 
1 U 
1 U 
1 U 
0.7 J P 

1 U 
1 U 
1 U 
1 UR C 
1 U 
1 U 
1 U 
1 U 
1 U 

TB-091901-01 
09/19/01 
N5932-01 
NORMAL 
0.0 % 
UG/L 

TB-092001-01 
09/20/01 
N5932-06 
NORMAL 
0.0 % 
UGR 

TB-09200 l-02 
09/20/01 
N5932-15 
NORMAL 
0.0 % 
UGR 

ESULT QUAL CODE IESULT QUAL CODE 

I U I 

IESULT QUAL CODE 

I U I 
I UJ I c 
I U I 
I U 
I U I 

U 
U UJ I c 

U I U I 
I U 
5 UR C UR 1 C 

I U I 
I U 
I U I 
I U I 

=%=I= I u ,I 
I U 
I U I 
I U ! 

I UR I C 

U I 
U 
II I U 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
OC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 
M+P-XYLENES 
METHYLENE CHLORIDE 
0-XYLENE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1 ,P-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 
VINYL CHLORIDE 

GWFD-O92001-02 TB-091901-01 
09/20/01 09/i 9mi 
N5932-20 N5932-01 
NORMAL NORMAL 
0.0 % 0.0 % 
UGA UG/L 
DRMO-6MW6S-GW13 

RESULT QUAL CODE RESULT QUAL CODE 

1 U 1 U 

2 UJ c 2 U 

1 U 1 U 

1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 

0.6 J GP 1 U 
1 U 1 U 

TB-092COl-01 TB-092001-02 
09l20/01 09/20Kl1 
N5932-06 N5932-15 
NORMAL NORMAL 
0.0 % 0.0 % 
UGK UGA 

3ESULT OUAL CODE 

1 U I 

1 U I 
1 U 
1 U 

Page 6 

aESULT QUAL CODE 

1 U I I 

1 U I 

WAVJE? 



CT081. .rSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW2lS-06 2WGW46DS06 2WGW47DS08 4GWOl S-08 
09/19/01 09/20/01 09/20/01 09/20/01 
N5932-02 N5932-07 N5932-09 N5932-11 
NORMAL NORMAL NORMAL NORMAL 
0.0 % 0.0 % 0.0 % 0.0 % 
UG/L UG/L UGIL UGR 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
SEMIVOLATILES 
2,2’-OXYBIS(l-CHLOROPROPANE) 5 UJ CH 5.1 UJ CH 5 UJ CH 5 UJ H 
2.4,5-TRICHLOROPHENOL 5 UJ H 5.1 UJ H 5 UJ H 5 UJ H 
2,4,6-iRICHLOROPHENOL 20 UJ H 20 UJ H 20 UJ H 20 UJ H 
2,GDICHLOROPHENOL 5 UJ H 5.1 UJ H 5 UJ H 5 UJ H 
2,GDIMETHYLPHENOL 5 UJ H 5.1 UJ H 5 UJ H 5 UJ H 
2,GDINITROPHENOL 20 UJ H 20 UJ H 20 UJ H 20 UJ H 
2,GDINITROTOLUENE 5 UJ H 5.1 UJ H 5 UJ H 5 UJ H 
2,6-DINITROTOLUENE 5 UJ H 5.1 UJ H 5 UJ H 5 UJ PI 
P-CHLORONAPHTHALENE 5 UJ H 5.1 UJ H 5 UJ H 5 UJ R :’ 

2-CHLOROPHENOL 5 UJ H 5.1 UJ H 5 UJ H 5 UJ I-4 
P-METHYLPHENOL 5 UJ H 5.1 UJ H 5 UJ H 5 UJ h 
P-NITROANILINE 20 UJ CH 20 UJ CH 20 UJ CH 20 UJ H 
P-NITROPHENOL 5 UJ H 5.1 UJ H 5 UJ H 5 UJ w 
3BCMETHYLPHENOL 5 UJ CH 5.1 UJ CH 5 UJ CH 5 UJ H 
3,3’-DICHLOROBENZIDINE 5 UJ CH 5.1 UJ CH 5 UJ CH 5 UJ H 
3-NITROANILINE 20 UJ CH 20 UJ CH 20 UJ CH 20 UJ H 
4,6-DINITRO-2-METHYLPHENOL 20 UJ H 20 UJ H 20 UJ H 20 UJ H 
4-BROMOPHENYL PHENYL ETHER 5 UJ H 5.1 UJ H 5 UJ H 5 UJ H 
4-CHLORO-3-METHYLPHENOL 5 UJ H 5.1 UJ H 5 UJ H 5 UJ H 
4-CHLOROANILINE 5 UJ CH 5.1 UJ CH 5 UJ CH 5 UJ H 
4-CHLOROPHENYL PHENYL ETHER 5 UJ H 5.1 UJ H 5 UJ H 5 UJ H 
4-NITROANILINE 20 UJ CH 20 UJ CH 20 UJ CH 20 UJ H 
4-NITROPHENOL 20 UJ CH 20 UJ CH 20 UJ CH 20 UJ H 
BENZOIC ACID 5 UJ H 5.1 UJ H 5 UJ H 5 UJ H 
BIS(PCHLOROETHOXY)METHANE 5 UJ H 5.1 UJ H 5 UJ H 5 UJ H 
BIS(S-CHLOROEl-HYL)ETHER 5 UJ H 5.1 UJ H 5 UJ H 5 UJ H 

BIS(2-ETHYLHEXYL)PHTHAlATE 2.1 J HP 5.1 UJ H 6.3 J H 3 J GHP 
BUTYL BENZYL PHTHALATE 5 UJ H 5.1 UJ H 5 UJ H 5 UJ H 
CARBAZOLE 5 UJ CH 5.1 UJ CH 5 UJ CH 5 UJ H 
DI-N-BUTYL PHTHALATE 5 UJ H 5.1 UJ H 5 UJ H 5 UJ H 
DI-N-OCTYL PHTHALATE 5 UJ H 5.1 UJ H 5 UJ H 5 UJ H 
DIBENZOFURAN 5 UJ H 5.1 UJ H 5 UJ H 5 UJ H 
WASmRESDBF 12/owOl 



CT08160NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
Cc-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW21 S-08 
09/19/01 
N5932-02 
NORMAL 
0.0 % 
UG/L 

RESULT QUAL CODE 

SEMlVOLATlLES 

DIETHYL PHTHALATE 
DIMETHYL PHTHAlATE 
HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 

5 UJ H 

5 UJ H 

5 UJ H 

5 UJ H 

5 UJ H 

5 UJ H 

5 UJ H 

5 UJ H 
. . 

N-NITROSODIPHENYLAMINE 
NlTROBENZEilE 
PENTACHLOROPHENOL 
PHENOL 

5 UJ t-l 

5 UJ H 

20 UJ H 

5 UJ H 

2WGW46DS08 
09/20/o 1 
N5932-07 
NORMAL 
0.0 % 
UGiL 

iESULT QUAL CODE 

5.1 UJ 1 H 

%--E-j+ 

2WGW47DS08 
09/2WOl 
N5932-09 
NORMAL 
0.0 % 
UGR 

4GWOl S-08 
09/20/01 
N5932-11 
NORMAL 
0.0 % 
UG/L 

IESULT QUAL CODE ?E!NLT OUAL CODE 

5 UJ H 
5 UJ H 
5 UJ H 
5 UJ. H 
5 UJ H 
5 UJ H 
5 UJ H 
d UJ H 
5 UJ H 
5 UJ H 
20 UJ H 
5 UJ H 

Page 2 

5 UJ 1 H 
5 UJ I H 

5 UJ ! H 
5 UJ 1 H 

WAS-RE: 12m6/01 



CT08,. .iSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

Page 3 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
OC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-GMWGD-GWl3 
09/20/01 
N5932-17 
NORMAL 
0.0 % 
UGiL 

DRMO-GMWGS-GW13 
09/20/01 
N5932-16 
NORMAL 
0.0 % 
UGR. 

GWFD-091901-01 
09/19/01 
N5932-04 
NORMAL 
0.0 % 
UGlL 
2W-GW2lS-08 

GWFD-O92001-01 
09/20/01 
N5932-13 
NORMAL 
0.0 % 
UGR 
4-GW21 S-08 

SEMIVOLATILES 
2,2’-OXYBIS(l-CHLOROPROPANE) 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,CDIMETHYLPHENOL 
2,CDINITROPHENOL 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-CHLORONAPHTHALENE 
P-CHLOROPHENOL 
2-METHYLPHENOL 
P-NITROANILINE 
P-NITROPHENOL 
i&CMETHYLPHENOL 
3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
BENZOIC ACID 
BlS(2-CHLOROEl’HOXYlMETHANE 
BISI2-CHLOROETHYL)ETHER 
BIS(2-ETHYLHEXYL)PHTHALATE 
BUTYL BENM PHTHALATE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
DI-N-OCTYL PHTHALATE 
DIBENZOFURAN 
WASJ3ES.DBF 12/06/01 

RESULT QUAL CODE 

5 UR R 
5 UR DR 

20 UR DR 
5 UR DR 
5 UR DR 
20 UR DR 
5 UR R 
5 UR R 
5 UR R 
5 UR DR 
5 UR DR 
20 UR R 
5 UR DR 

5 UR R 
5 UR R 

20 UR R 

20 UR DR 

5 UR R 

5 UR DR 

5 UR R 

5 UR R 

20 UR DR 

20 UR R 

5 UR R 

5 UR R 

5 UR R 

5.9 J R 

5 UR H 

5 UR .R 
5 UR R 

5 UR R 
5 UR R 

lESULT QUAL CODE IESULT QUAL CODE 

5 UJ 1 CH 
UJ H 

IEBULT QUAL CODE 

i UJ , UJ H 
, UJ H 
!O UJ 1 H 
1 UJ I H 
I UJ H i UJ 
10 UJ 1 H !O UJ H 

i UJ I t-l 
UJ 1 H 

!O UJ 1 CH 
UJ 1 H i UJ H 

i UJ 1 CH UJ H 
UJ H i UJ 1 CH 

0 UJ 1 H ‘0 UJ 1 CH 
!O UJ 1.H 0 UJ H 

UJ H UJ 1 H 
UJ 1 H i UJ H 

i UJ 1 CH UJ H 
UJ H i UJ ‘1 H 

!O UJ 1 CH 
!O UJ 1 CH 
i UJ 1 H 

UJ H 
UJ H 
UJ H 
UJ H 

i UJ 1 H 
UJ 1 H UJ H 



Cl W&$16-NSB NEW LONDON 
WATER OAl’A 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

1 SAMPLE NUMBER: DRMO-GMWGD-GW13 
SAMPLE DATE: 09/20/01 
LABORATORY ID: N5932-17 
QC-TYPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGR 
FIELD DUPLICATE OF: 

SEMIVOLATILES 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSOdlPHENYLAMINE 

NITROBENZENE 
PENTACHLOROPHENOL 

PHENOL 

RESULT QUAL CODI 

5 UR R 

5 UR R 

5 UR R 

F-- UR R 

5 UR A 

5 UR R 

5 UR R 

5 UR R 

5 UR R 
. .- 

5 UH Ii 

20 UR DR 

5 UR DR 

DRMO-6MWGSGWl3 
09MO/Ol 
N5932-16 
NORMAL 
0.0 % 
UGIL 

IESULT QUAL CODE 

5 UJ H 
5 UJ H 

5 UJ 1 H 

5 UJ I H 
5 UJ H 
5 UJ 1 H 
5 UJ H 
20 UJ H 
5 UJ 1 H 

GWFD-091901-01 
09/l 9101 
N5932-04 
NORMAL 
0.0 % 
UG/L 
2W-GW2lS-08 

GWFD-092001-01 
09/20/01 
N5932-13 
NORMAL 
0.0 % 
UGA 
4-GW21 S-08 

IESULT QUAL CODE 3EBULT OUAL CODE 

Page 4 

5 UJ 1 H 

+-j-j- 

WAS-RE. 12mwOl 
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e. 
CT08’. 4SB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

BElUlVOLATlLES 

2,2’-OXYBIS(l-CHLOROPROPANE) 
2,4,5-TRICHLOROPHENOL 
2,4&TRICHLOROPHENOL 
2,CDICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,CDINITROPHENOL 
2,GDINITROTOLUENE 
2,6-DINITROTOLUENE 
P-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLPHENOL 
2-NITROANILINE 
2-NITROPHENOL 
B&4-METHYLPHENOL 
3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
BENZOIC ACID 
BIS(2-CHLOROETHOXY)METHANE 
BIS(2-CHLOROEfHYL)EfHER 
BIS(2-EMYLHEXYL)PHTHAlATE 
BUTYL BENZYL PHTHAIATE 
CARBAZOLE 
DI-N-BUTYL PHTHAIATE 
DI-N-OCTYL PHTHALATE 

DIBENZOFURAN 
WAS-RES.DBF 12mwOl 

GWFD-092001-02 
09/2omi 
N5932-20 
NORMAL 
0.0 % 
UGA 
DRMO-GMWGS-GW13 

RESULT QUAL CODE 

5 UJ CH 

5 UJ H 

20 UJ H 

5 UJ H 
5 UJ H 

20 UJ H 

5 UJ H 

5 UJ H 

5 UJ H 

5 UJ H 

5 UJ H 

20 UJ CH 

5 UJ H 

5 UJ CH 

5 UJ CH 

20 UJ CH 

20 UJ H 

5 UJ H 

5 UJ H 

5 UJ CH 

5 UJ H 

20 UJ CH 

20 UJ CH 

5 UJ H 

5 UJ H 

5 UJ H 

5 UJ H 

5 UJ H 

5 UJ CH 

5 UJ H 

5 UJ H 

5 UJ H 

5 

II 

100.0 % 

Ii II 

100.0 % 100.0 % 

IESULT QUAL CODE IESULT DUAL CODE IESULT OUAL CODE 

I 

I 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 

SDG: 5932 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SEMIVOLATILES 
DIETHYL PHTHALATE 

DIMETHYL PHTHAIATE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE HEXACHLOROETHANE 
ISOPHORONE ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE N-NITROSODIPHENYLAMINE 
NITROBENZENE NITROBENZENE 
PENTACHLOROPHENOL PENTACHLOROPHENOL 
PHENOL PHENOL 

GWFD-092001-02 
09/20/01 
N5932-20 
NORMAL 
0.0 % 
UGR 
DRMO-GMWGS-GW13 

RESULT QUAL CODI 

5 UJ H 

5 UJ H 
5 UJ H 
5 UJ H 

.*a II !J !J UJ UJ rl rl 

5 5 UJ UJ H H 

5 5 UJ UJ H H 

5 5 UJ UJ H H 

5 5 UJ UJ H H 

5 5 UJ UJ H H 

20 20 UJ UJ H H 

5 5 UJ UJ H H 

II II 

100.0 % 100.0 % 

IESULT QUAL CODE 3ESULT QUAL CODE 

I 

Page 6 

II 

100.0 % 

?ESULT QUAL CODE 

WAS-REL : 12m6/01 



CT08’1 .4SB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
96 SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW2lS08 2WGW46DS08 
09/19/01 09l2OlO1 
N5932-02 N5932-07 
NORMAL NORMAL 
0.0 % 0.0 % 
UG/L UGiL 

2WGW47DS-08 I 4GWOl S-08 
09/20/01 09l2OlOl 
N5932-09 N5932-11 
NORMAL NORMAL 
0.0 % 0.0 % 
UG/L UGR 

1 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
POLYNUCLEAR AROMATIC HYDROCARBONS 

RESULT QUAL CODE 

1-METHYLNAPHTHALENE 0.5 U 0.5 UJ R 0.5 U 0.5 U 

P-METHYLNAPHTHALENE 0.5 UJ c 180 J CR 0.5 UJ c 0.5 UJ C 
ACENAPHTHENE 0.016 UJ C 82 J CR 0.016 UJ C 0.016 UJ C 
ACENAPHTHYLENE 0.013 U 2.7 J R 0.013 U 9.013 U 
ANTHRACFNF 0.03 U I 
BENZO(A)ANTHRACENE 0.012 UJ C 

BENZO(A)PYRENE 0.021 U 

BENZO(B)FLUORANTHENE 0.02 U 

BENZO(G,H,I)PERYLENE 0.009 U 

BENZO(K)FLUORANTHENE 0.02 U 

0.03 U 0.13 

0.012 UJ c 0.012 UJ C 
0.021 U 0.021 U 

0.009 UJ R 
0.02 UJ R J lo.02 

. 
U 

CHRYSENE 0.012 UJ c 10.012 UJ CR 10.012 UJ c lo.012 UJ C 

0.02 U 0.02 U 
0.009 U 0.009 U 
0.02 1 

0.03 UJ 1 R 

DlBENZO(A,H)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
INDENO(l,Z,S-CD)PYRENE 

0.19 J I c 

0.014 U 0.014 UJ R 10.014 U IO.014 U 
0.009 UJ c 0.009 UJ CR lO.009 U 
0.007 UJ c 0.007 UJ CR 10.007 Ll- 
0.008 U 0.008 UJ R lo.008 U lo.008 U 

0.007 UJ c 

‘NAPHTHALENE 0.008 U lo.008 UJ R lo.008 U ! ~~ IO.008 U 

PHENANTHRENE 0.004 UJ c IO.004 UJ 1 CR 10.004 UJ c 0.004 UJ C 
PYRENE 0.008 U 1400 J R lo.008 U 0.008 U 

. 

WAA.. RES.DBF 12/06/01 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
96 SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-GMWGD-GW13 
09/20101 
N5932-17 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODE 
POLYNUCLEAR AROMATIC HYDROCARBONS 
1 -METHYLNAPHTHALENE 0.5 U ! 
2-METHYLNAPHTHALENE 0.5 UJ C 

ACENAPHTHENE 0.016 UJ C 
ACENAPHTHYLENE 0.02 
ANTHRACENE 0.03 U 

BENZO(A)ANTHRACENE 0.012 UJ C 
BENZO(A)PYRENE 0.021 U 

BENZO(B)FLUORANTHENE 0.02 U 

BENZO(G,H,l)PERYLENE 0.009 U - 
BENZO(K)FLUORANTHENE 0.02 U 

CHRYSENE 0.012 UJ C 

DlBENZO(A,H)ANTHRACENE 0.014 U 
^ 1s. 

FLUORANTHENE u.13 J b 

FLUORENE 0.007 UJ CD 

INDENO(l,2,3-CD)PYRENE 0.008 U 

NAPHTHALENE 0.008 U 

PHENANTHRENE 0.004 UJ CD 

PYRENE 0.008 U 
/ 

DRMO-GMWGS-GW13 
09l2OlOl 
N5932-16 
NORMAL 
0.0 % 
UGR 

IESULT QUAL CODE 

I.5 U I 

GWFD-091901-01 
09/19/01 
N5932-04 
NORMAL 
0.0 % 
UG/L 
2W-GW2lS-08 

3ESULT QUAL CODE 

1.5 U 
1.5 UJ C 

0.008 U I 

Page 2 

GWFD-O92001-01 
09/20/01 
N5932-13 
NORMAL 
0.0 % 
UGR 
4-GW21 S-08 

RESULT QUAL CODE 

D.013 U 
D.14 
0.012 UJ C 
0.021 U 
0.02 U 
0.009 U 
0.02 U 
0.012 UJ C 
0.014 U 

WAA-RE: 12m6/01 



CT08 1 4SB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

Page 3 

SAMPLE NUMBER: GWFD-092001-02 
SAMPLE DATE: 09/20/01 
LABORATORY ID: N5932-20 
QC-TYPE: NORMAL 
% SOLIDS: 0.0 % 
UNITS: UGR 
FIELD DUt’LICATE OF: DRMO-6MWGSGW13 

I 

II I/ II 

100.0 % 100.0 % 100.0 % 

POLYNUCLEAR AROMATIC HYDROCARBONS 

RESULT QUAL CODEIRESULT DUAL coDE IRESULT QUAL CODE RESULT QUAL CODE 
I I 

l-METHYLNAPHTHALENE 0.5 U I I 
I 

Cl 

PYRENE 

-.--. -- I I I I 

0.006 UJ Cl 
I I I 

WAA-RES.DBF 12/06/01 



CT081bNSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW21 S-06 2WGW46DS06 
09/19/01 09/20/01 
N5932-02 N5932-07 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UG/L 

PESTIClDES/PCBs 
4,4’-DDD 
4/V-DDE 
4,4’-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHIOR-DANE 

RESULT QUAL CODI 

2.7 
0.20 U 
0.20 U 
0.10 .U 
0.10 U 

0.10 U 

IESULT QUAL CODE 

I.020 U 
J.020 U 
1.020 U 
1.010 U 
1.010 U 
3.010 U 
1.20 UJ H 
3.40 UJ H 
3.20 UJ H 
3.20 UJ H 
3.20 UJ H 
3.20 UJ H 
D.20 UJ H 
D.O1O U 

D.010 U 
D.020 U 
0.010 U 
0.020 U 
0.020 U 

0.020 U 
0.020 U 
0.020 U 
0.010 U 
0.010 U 

0.010 U 
0.010 U 
0.10 U 
1.0 U 

AROCLOH-liti,, 0.20 UJ Ii 

AROCLOR-122; _ 0.40 UJ H 

AROCLOR-1232 0.20 UJ H 

AROCLOR-1242 0.20 UJ H 

AROCLOR-1246 0.20 UJ H 

AROCLOR-1254 0.20 UJ H 

AROCLOR-1260 0.20 UJ H 

BETA-BHC 0.10 U 

DELTA-BHC 0.16 U -..- 
DIELDRIN 0.20 U 

ENDOSULFAN I 0.10 U 

ENDOSULFAN II 0.20 U 

ENDOSULFAN SULFATE 0.20 U 
ENDRIN 0.20 U 

ENDRIN ALDEHYDE 0.20 U 

ENDRIN KETONE 0.20 U 

GAMMA-BHC (LINDANE) 0.10 U 
GAMMA-CHLORDANE 0.10 U 
HEPTACHLOR 0.10 U 

HEPTACHLOR EPOXIDE 0.10 U 
METHOXYCHLOR 0.10 U 
TOXAPHENE 10 U 

2WGW47DS06 
09/20/01 
N5932-09 
NORMAL 
0.0 % 
UG/L 

IESULT QUAL CODE 

I.01 1 R U 
1.020 UJ R 
3.020 UJ 1 R 

I.010 UJ R 

I.010 UJ R 
3.010 UJ 1 R 

1.20 UJ I H 

3.40 UJ H 
x20 UJ 1 H 

D.020 UJ I R 

D.010 UJ R 

0.020 UJ I R 

0.020 UJ R 

Page 1 

4GWOl S-06 
09/20/01 
N5932-11 
NORMAL 
0.0 % 
UGR 

3ESULT QUAL CODE 

0.20 UJ ! H 

WAP-RE. 12/%/01 



CT08 JSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5932 

Page 

SAMPLE NUMBER: DRMO-GMWGD-GW13 DRMO-GMWGS-GW13 GWFD-091901-01 GWFD-092001-01 
SAMPLE DATE: 09/20/01 09/20/01 09/19/01 09/20/01 
LABORATORY ID: N5932-17 N5932-16 N5932-04 N5932-13 
QC-TYPE: NORMAL NORMAL NORMAL NORMAL 
% SOLIDS: 0.0 % 0.0 % 0.0 % 0.0 % 
UNITS: UGA UGR UGR UGR 
FIELD DUPLICATE OF: 2W-GW21S-06 4-GW21 S-06 

2 

RESULT QUAL CODE RESULT QUAL CODE RESUL? QUAL CODE RESULT QUAL CODE 

PESTlClDEWPCBs 

4,4’-DDD 0.020 U 0.020 U 2.4 0.020 U 
043 R u 0.020 U 4,4’-DDE 0.020 U 10.020 u ! lo. 

4,4’-DDT 0.020 U 

ALDRIN 0.010 U 

ALPHA-BHC 0.010 U 

ALPHA-CHLORDANE 0.010 U 

AROCLOR-1016 0.20 UJ H 

AROCLOR-1221 0.40 UJ H 

AROCLOR-1232 0.20 UJ H 

AROCLOR-1242 0.20 UJ H 

AROCLOR-1246 0.20 UJ H 

ARQCLOR-1254 0.20 UJ H 

AROCLOR-1260 0.20 UJ H 

BETA-BHC 0.010 U 

DELTA-BHC 0.010 U 

DIELDRIN 0.020 U 

EFiDOSULFAN I 0.010 U 

ENDOSULFAN II 0.020 U 

ENDOSULFAN SULFATE 0.020 U 

ENDRIN 0.020 U 

ENDRIN ALDEHYDE 0.020 U 

FNORIN KFTONF 0.020 U 

GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HFPTACHI OFI 

0.010 U 
0.010 U 
0.010 U 

0.020 U 0.20 U 0.020 u 

0.010 U 0.10 U 0.010 U 
0.010 U 0.10 U 0.010 U 
0.010 U 0.10 U 0.010 Ll 

IO.10 U I l0.010 u I 

~0.010 U lo.10 U I lo.010 U 

‘0.010 U 
io.020 U lo.20 U IO.020 U 

~0.010 U lo.10 
1 

U IO.010 U 
‘0.020 U T lo.20 U I 10.020 u I 

0.020 U lo.20 u I lo.020 II I 

0.020 U 0.20 U 0.020 U 

0.020 U 0.20 U 0.020 U 
0.020 U 0.20 u 0.020 U 
0.010 U 0.10 U 0.010 U 
0.010 U 0.10 U 0.010 U 
0.010 U 0.10 u 0.010 II 

I I ---- & I- --- 1 

0.010 U lo.10 U IO.010 U HEPTACHLOR EPOXIDE 0.010 U 

METHOXYCHLOR 0.10 U 0.10 U lo.10 U lo.10 U 

TOXAPHENE 1.0 U Il.0 U I10 U Il.0 U I . 

WAPJES.DBF 1 ZmYOl 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5g32 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

PESTlClDEWPCBs 

4.4’-DDD 
4,4’-DDE 
4,4’-DOT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1280 
BETA-BHC 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 

ENDRIN 
ENDRIN ALDEHYDE 

ENDRIN KETONE 

GWFD-092001-02 
09/20/01 
N5932-20 
NORMAL 
0.0 % 
UGiL 
DRMO-GMWGS-GW13 

RESULT QUAL CODE 

0.020 U 
0.020 U 
0.020 U 
0.010 U 
0.010 u 
0.010 U 
0.20 UJ H 

0.40 UJ H 

0.20 UJ H 

0.20 UJ H 

0.20 UJ H 

0.20 UJ H 

0.20 UJ H 

0.010 U 

0.010 U 

0.020 U 

0.010 U 

0.020 U 

0.020 U. 

0.020 U 

0.020 U 

0.020 U 

3 Page 

/I II II 

100.0 % 100.0 % 100.0 % 

3ESULT QUAL CODE 3ESULT QUAL CODE IESULT QUAL CODE 

, 

I 
GAMMA-BHC (LINDANE) 0.010 U 
GAMMA-CHLORDANE 0.010 U 
HEPTACHLOR 0.010 U 

HEPTACHLOR EPOXIDE 0.010 U 
METHOXYCHLOR 0.10 U 

TOXAPHENE 1 .o U 

WAPJE. 1zmYol 



0 ITt 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

COREY RICH DATE: NOVEMBER 26,200l 

DOUGLAS SCHLOER COPIES: DV FILE 

ORGANIC DATA VALIDATION: VOA / SVOA / PAH / PEST / PCB 
CTO: 816, NSB NEW LONDON 
SDG: 5965 

4 /Aqueous I VOA 

TB-092101-01 TB-092101-02 TB-092201-01 TB092202-02 

11 I Aqueous I VOA I SVOA I PAH I PEST / PCB 

2LGW20S08 2W-GW39DS08 2W-GW40DS08 
2W-GW41 DS-08 3GW37S08 DRMO-6MWl OD-GW 13 
DRMO-6MW 1 OS-GW 13 DRMO-GMWllD-GW13 DRMO-6MWll S-GW13 
DRMO-6MW2D-GW13 DRMO-6MW2SGWl3 

Overview 

The sample set for the CT0 816, NSB New London, SDG 5965 consists of eleven (11) groundwater 
environmental samples and four (4) aqueous field quality control samples. The aqueous field quality control 
samples were analyzed for TCL volatile organic compounds (VOC) only. All environmental samples were 
analyzed for volatile, semivolatile (SVOC), polynuclear aromatic hydrocarbons (PAHs), pesticides (PEST), and 
polychlorinated biphenyl (PCB) organic compounds. One field duplicate pair was included in this SDG: GWFD- 
092001 and 

The samples were collected by TetraTech NUS on September 21” through 23’d, 2001 and were analyzed by 
Chemtech Analytical Services. Analyses were conducted using the Contract Laboratory Program (CLP) 
Statement of Work (SOW) OLC02.1 (volatile, semivolatile, pesticide and PCB), and the U.S. EPA Test Methods 
for Evaluating Solid Wastes (SW-846) Method 8310 analytical and reporting protocols. 

The data were evaluated based on the following parameters: 

. Data Completeness 

. Holding Times 
l 

. GC/MS Tuning 

. Calibration 

. Blanks 

. Surrogate Spike Recoveries 
l 

. Blank Spike Recoveries 

. Matrix Spike/Matrix Spike Duplicate Recoveries 
l 

. Field Duplicate Precision 
t . Internal Standards Performance 
l 

. Instrument Performance 
t . Compound Identification 

. Compound Quantitation 

. Tentatively Identified Compounds (TICS) 
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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 D contains the documentation to support the findings 
as discussed in this data validation report. The attached Table I summarizes the validation qualifications which 
were based on the following information: 

HOLDING TIMES 

Extraction of the PAH fraction samples occurred one to six days beyond the seven day holding time. All 
nondetected results reported for the Aroclors were qualified as estimated (UJ) in all aqueous environmental 
samples. 

CALIBRATIONS 

The following tables (by analytical fraction) summarize calibration noncompliances and corresponding actions: 

Compound 
IC 
1 o/3/0 1 

Acetone 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
1,2-Dibromo-3chloropropane 
Benzene 
1,2-Dichloroethane 
1 ,PDichlorobenzene 
1,3-Dichlorobenzene 

R 
R 
RD 
R 
R 

Associated Samples: All 

cc 

cc cc 
10/5/01:12:50 1 O/6/01 :08:16 

R R 
R RX 
RX R 
R b 
RX R 

D 
D 
D 
D 

T&092101-01 T&0922-01 

TB-092102-02 DRMO-6MWllSGW13 

TB-092201-02 DRMO-GMWllD-GW13 

DRMO-GMWlOS-GW13 DRMO-GMWPD-GW13 

DRMO-GMWlOD-GW13 DRMO-GMWPS-GW13 

2LGWZOS-06 

3GW37S-08 

2W-GW39DS-08 

2W-GW40DS-08 

2W-GW41DS-08 

cc 
Compound 10/5/01;14:46 1 O/6/01 :02:59 

Bis(2chloroethyl)ether X X 

Associated Samples: DRMO-6MWlOSGW13 DRMO-GMWlOD-GW13 

DRMO-6MWPSGWl3 DRMO-GMWllD-GW13 

2LGW20S08 ZW-GW41 DS-08 
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Compound 

Acenaphthene 
Fluorene 
Phenanthrene 
Pyrene 
Chrysene 
Fluoranthene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Associated Samples: 

IC cc 
1 o/2/0 1 10/9/01;16:51 

D 
X 
X 
X 
X 

All 2WGW39DS08 
3GW37S-08 

cc cc 
1 O/l o/o1 ;04:43 10/10/01;16:35 

X X 
X X 
X 
X X 
X 
X X 
X 
X 

All 2W-GW40DS08 

ZW-GW41DS08 

DRMO-GMWlOD-GWl3 DRMO-GMWllD-GW13 

DRMO-6MWlOSGW13 DRMO-6MWllSGW13 

2LGW20S08 DRMO-GMWPD-GW13 

DRMO-6MW2SGW13 

Calibration Actions: 

D - Percent Relative Standard Deviation (%RSD) > 30%, Estimate positive and nondetected results 
(J) and (UJ), respectively. 

x - Percent Difference (%D) > 25%; Estimate positive and nondetected results (J) and 
(UJ), respectively. 

R - Relative Response Factors (RRF) < 0.05; Reject nondetected results (UR) and estimate positive 
results (J). 

BLANKS 

The following compounds were detected in the trip blanks as indicated below: 

Compound 

Methylene chloride 

Maximum 
Concentration Action Level 

0.8 IJSR 8 iW- 

Samples Affected: 
Blank Actions: 

All 

. Value c Contract Required Quantitation Limit (CRQL); report CRQL,followed by a U. 

. Value > CRQL and < action level; report value followed by a U. 

. Value > CRQL and > action level; report value unqualified. 

An action level of 1 OX the blank concentration was used to evaluate contamination for methylene chloride. Dilution 
factors and sample aliquots were taken into consideration prior to the application of all action levels. Positive 
results for methylene chloride were qualified due to blank contamination. Field quality control blanks were not 
qualified due to method blank contamination or contamination in other field quality control blanks. 
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SURROGATE RECOVERY 

The laboratory failed to repot-t recoveries for the PAH surrogate decafluorobiphenyl in sample DRMO-6MW2D- 
GW13. The reviewer contacted the laboratory and requested the surrogate recovery for the aforementioned 
sample. 

Recovery of the pesticide surrogate tetrachloro-m-xylene (TCX) exceeded the 50%-l 50% quality control limit and 
recovery of decachlorobiphenyl (DCB) fell below the 50%-l 50% quality control limit on one analytical column only 
for the analysis of sample 2W-GW40DS-08. No action was taken based on this noncompliance. 

Recovery of the pesticide surrogate TCX exceeded the 50%-l 50% quality control limit on both analytical columns 
for the analysis of sample 2W-GW41 DS-08. Only nondetected results were reported and these were not qualified 
based on this noncompliance. 

Recovery of the pesticide surrogate TCX exceeded the 50%-150% quality control limit on one analytical column 
for the analysis of samples DRMO-6MWl lS-GW-13 and DRMO-6MW2S-GW13. No action was taken based on 
these noncompliances. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) Relative Percent Differences (RPDs) exceeded quality control 
limits for the following compounds: 1 ,l -dichloroethene, benzene and trichloroethene. Only nondetected results 
were reported for the aforementioned compounds and these were qualified as estimated (UJ) in the native 
sample, 2LGW205-08 only. 

MS recovery of naphthalene fell below the 50%-150% quality control limit and MSD recovery of naphthalene fell 
below 10% for the analysis of sample 2LGW20S-08. In addition, the RPD for naphthalene exceeded the 20% 
quality control limit. The nondetected result reported for naphthalene was rejected (R) in the native sample only. 

MS recovery of phenanthrene and fluoranthene fell below the 50%-150% quality control limit for the analysis of 
sample 2LGW20S-08. In addition, the RPD for phenanthrene exceeded the 20% quality control limit. The 
nondetected results reported in for phenanthrene and fluoranthene were qualified as estimated (UJ) in the native 
sample only. 

The RPD for Aroclor-1260 exceeded the 20% quality control limit for the MSIMSD analysis of sample 2LGW20S- 
08. The nondetected result reported for Aroclor-1260 was qualified as estimated (UJ) in the native sample 
2LGW20S-08 only. 
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COMPOUND QUANTITATION 

Poor chromatography was observed for the analysis of sample 2W-GW40DS-08. Review of sample 
chromatography reveal evidence of extraneous non-target compound peaks and/or sample matrix interference on 
both analytical columns between the chromatographic retention times of approximately 3.39 minutes to 
approximately 15.75 minutes. It should also be noted that there were surrogate recovery noncompliances for the 
analysis of this sample. The laboratory did not re-analyze the sample to confirm sample matrix interference. 
Several target compounds elute within the above retention time range and in the professional judgement of the 
reviewer, data quality is compromised. Therefore, the nondetected results reported for Alpha-BHC, Beta-BHC, 
Gamma-BHC, Delta-BHC, Aldrin, and Heptachlor were qualified as estimated (UJ) due to chromatographic 
interference. 

TENTATIVELY INDENTIFIED COMPOUNDS 

1,2-Dichloro-1 ,1,2trifluoroethane, 1 ,1,2-trichloro-1,2-difluoroethane, dimethyl ether, sulfur dioxide and several 
unknown compounds were tentatively identified in the volatile fraction samples. 

Numerous TICS were identified in the semivolatile fraction of all samples (see Table 2). 

ADDITIONAL COMMENTS 

Positive results reported at concentrations below the CRQL were qualified as estimated, (J). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

The OLC02.1 volatile compounds 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene and 1,4- 
dichlorobenzene were reported in the semivolatile fraction of this SDG. Since these compounds are on the CLP 
OLC02.1 volatile target compound list, they were removed from the semivolatile database. 

The Form I for sample 2LGW40S-08 was incorrectly identified by the laboratory as DRMO-GMWlOD-GW13. The 
reviewer manually updated the sample Form I to reflect the correct identification (2LGW40S-08). 

Nondetected results for the PAH and pesticide fractions were reported by the laboratory at the method detection 
limit “MDL”. However, the value reported on the sample Form Is is actually the sample reporting limit (RL). The 
reviewer contacted the laboratory and requested that sample Form Is be corrected and re-submitted accordingly 

OVERALL ASSESSMENT 

Laboratory Performance: Several co.mpounds were detected in the laboratory blank and/or field quality control 
blanks. The laboratory was unable to obtain acceptable percent differences between initial and continuing 
calibration response factors for several volatile, semivolatile and PAH compounds. The laboratory was unable to 
obtain acceptable relative response factors for several volatile compounds. Several transcription errors were 
observed between results reported on the EDD and sample Form Is. 

Other Factors Affecting Data Quality: Several recovery and RPD noncompliances were observed for the 
MS/MSD analysis of sample 2LGW20S-08. Nondetected results for the PAH and pesticide fractions were 
reported by the laboratory at the method detection limit “MDL”. However, the value reported on the sample 
Form Is is actually the sample reporting limit (RL). 
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The data for these analyses were reviewed with reference to the Region I EPA “Data Validation Functional 
Guidelines - Part 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).” 

Douglas S. Schloer 
Chemist/Data Validator 

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 

. 



NEW LONDON NSB 

SDG 5965 

TABLE I. Summary of Tentatively Identified Volatile Compounds 

TIC TB-092101-01 TB-092201-01 2W-GW39DS-08 2W-GW40DS-08 2W-GW41 DS-08 

1;2-Dichtoro-1,1,2t ethane 

1 ,1.2-trichloro-1,2-ethane 

dimethyl ether X 
sulfur dioxide X X X 

Unknown X 
DRMO-6MWlOD-GW13DRMO-6MWlOS-GW13DRMO-6MW11D-GW13DRMO-6MWllS-GW13 DRMO-6MW2D-GWl3DRMO-6MWPS-GW13 

1.2-Dichloro-1 ,1,2t ethane 

1 ,1,2-trichloro-1,2-ethane X X 
dimethyl ether X 
sulfur dioxide 

Unknown X X X 
X 



NEW LONDON NSB 

SDG 200621 

TABLE II. Summary of Tentatively Identified Semivolatile Compounds 

2LGW20S08 2W-GW39DS08 2W-GW40DS08 2W-GW41DS08 3GW37S08 
DRMO-6MW lOD- 
GW13 

Oleic acid X 
Hexadecanoic acid X 
cyclohexane X 
9-Octadecenamide(z) X 
ACP 

Unknown 

Pentanoic acid,2-methyl 

Hexanoic acid 

2-Butene,lchloro-3-methyl 

Benzenepropanoic acid 

Diethyltoluamide 

Glycine,N-methyl-N-(loxodo) 

Eicosane 

-Tetradecanoic acid 

Phenol,&methyl-P-( 1 -methyl) 

Isopropyl myristate 

9-Hexadecanoic acid 

Cyclopentanecarboxylic acid 

Octadecanoic acid 

Butyl hexadecanoate 

Butyl tetradecanoate 

3-Hexadecanol 

Dodecanamide 

2,6,10-dodecatrien-l-01,3,7 

Sulfur,mol(S8) 

Heptanamide,4-ethyl-5-methyl 

X 
X X 

X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X X 



Hexadecanoic acid 

9-Octadecenamide(z) 

2,6,10-dcdecatrienl-01,3,7 

Pentadecanoic acid 

Propylhexadrine 

Unknown 

1 -Hexadecanol,2-methyl 

1-Octadecanthiol 

1 -Heptacosanol 

1-Octadecene 

ACP 

Sulfur 

Sulfur,Mol(SB) 

Butyl hexadecanoate 

Butyl tetradecanoate 

Cyclohexane 

Eicosane 

4-Pentene,2-ol,2-methyl 

Hexatriacontane 

Tetradecane 

Pentacosane 

tetratetracontane 

Pentatriacontane 

3,7,11 =Tridecatrienenitrile 

DRMO-6MWlOS-GWl3DRMO-6MW11D-GWl3DRMO-6MWllS-GWl3DRMO-6MW2D-GWl3 DRMO-6MWPSGW13 

X X 
X X X 
X 

X 
X 
X X X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 



APPENDIX A 

QUALIFIED LABORATORY RESULTS 



Qualifier Codes: 

A = 

B = 

c = 

D = 

E = 

F = 

G = 

H = 

I = 

J = 

K = 

L = 

M = 

N = 

NO1 = 

NO2 = 

NO3 = 

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 

Internal Standard Noncompliance Dioxins 

Recovery Standard Noncompliance Dioxins 

Clean-up Standard Noncompliance Dioxins 

Poor Instrument Performance (i.e., 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 c 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
Percent solids ~30% 
Uncertainty at 2 sigma deviation is less than sample activity 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2LGW2OS08 
09/21/01 
N5965-05 
NORMAL 
0.0 % 
UG/L 

RESULT QUAL CODE 

VOLATILES 
l,l,l-TRICHLOROETHANE 1 U 
1,1,2,2-TEfnl\CHLOROETHANE 1 U 
1.1 ,P:TRICHLOROETHANE 1 U 
1 ,l -DICHLOROETHANE 1 U 
1 ,I-DICHLOROETHENE 1 UJ D 
1,2,4-TRICHLOROBENZENE 1 U 

1,2-DIBROMO-3CHLOROPROPANE 1 UR C 
1,2-DIBROMOETHANE 1 U 
1 ,P-DICHLOROBENZENE 1 U 
1 ,P-DICHLOROETHANE 1 U 
1 ,P-DICHLOROPROPANE 1 U 
1,3-DICHLOROBENZENE 1 U 
1,4-DICHLOROBENZENE 1 U 

P-BUTANONE 5 UR C 

P-HEXANONE 5 UR C 

4-METHYL-PPENTANONE 5 UR C 

ACETONE 5 UR C 

BENZENE 1 UJ D 

BROMOCHLOROMETHANE 1 U. 
BROMODICHLOROMETHANE 1 U 
BROMOFORM 1 U 
BROMOMETHANE 1 U 

CARBON DISULFIDE 1 U 

CARBON TETRACHLORIDE 1 U 
CHLOROBENZENE 1 U 
CHLORODIBROMOMETHANE 1 U 

CHLOROETHANE 1 U 
CHLOROFORM 1 U 
CHLOROMETHANE 1 U 

CIS-1 ,P-DICHLOROETHENE 1 U 
CIS-1.3DICHLOROPROPENE 1 U 

ETHYLBr f(E 1 U WAV-RE. 124wol 

2WGW39DS-08 
09/22/01 
N5965-14 
NORMAL 
0.0 % 
UG/L 

IESULT QUAL CODE 

U I 
U I 

U 
U 
U I 

U 
I UR C 
I U I 
I U 

I U I 

I U 
I U 
I U I 

F=T=F- 

1 U I- 
1 U 
1 U 
1 U 
1 FE U 
1 U 
i- U 

2WGW40DS08 
09/23/01 
N5965-I8 
NORMAL 
0.0 % 
UGK 

IESULT QUAL CODE 

1 U I 
5 UR C 

Page 1 

2WGW41DS-08 
09/23/01 
N5965-20 
NORMAL 
0.0 % 
UGiL 

3ESULT QUAL CODE 

1 U 

1 U 
1 U 
1 U 
1 U 
1 U 
1 UR C 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
5 UR C 
5 UR C 
5 UR C 
5 UR C 
1 U 
1 U 
1 U 
1 U 
1 U 
1.6 
1 U 
1 U 
1 . u 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
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Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2LGW2OS-08 
09m101 
N598505 
NORMAL 
0.0 % 
UGIL 

2WGW39DS-08 
09/22/01 
N596514 
NORMAL 
0.0 % 
UGiL 

1 2WGW40DS-08 1 2WGW41 DS-08 
09/23/01 09/23/o 1 
N5985-18 N5965-20 
NORMAL NORMAL 
0.0 % 0.0 % 
UGR UGR 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
VOLATILES 

2 

M+P-X’YLENES 1 U 

METHYLENE CHLORIDE 2 U 

0-XYLENE 1 U 

STYRENE 1 U 

TEIRACHLOROETHENE 1 U 

TOLUENE 1 U 

TRANS-1,2-DICHLOROETHENE 1 U 

TRANS-1 ,SDICHLOROPROPENE 1 U 

TRICHLOROETHENE 1 UJ D 

VINYL CHLORIDE 1 U 

1 U 1 U 
1 U 1 U 
1.2 1 U 
1 U 1 U 

1 II I 
2 U 
1 u I 

WAVJESDBF 12m401 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
CIC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

3GW37S-08 DRMO-GMWlOD-GW13 
09/22/01 09m/o1 
N5965-12 N5965-03 
NORMAL NORMAL 
0.0 % 0.0 % 
UGR UGlL 

VOLATILES 
l,l,l-TRICHLOROETHANE 
1 ,1,2,2-TETRACHLOROETHANE 
1 ,l ,P-TRICHLOROETHANE 
1 ,l -DICHLOROETHANE 
1 ,I-DICHLOROETHENE 
1,2,4-TRICHLOROBENZENE 

1,2-DIBROMO-3-CHLOROPROPANE 
1 ,P-DIBROMOEl-HANE 
1,2-DICHLOROBENZENE 
1.2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,3-DICHLOROBENZENE 
1 .GDICHLOROBENZENE 

P-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 

ACETONE 
BENZENE 

BROMOCHLOROMETHANE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 

CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 

CIS-1 ,2-DICHLOROETHENE 
CIS-1 ,SDICHLOROPROPENE 

ETHYL8 ‘NE 
WAV-RE 12mwoi 

RESULT QUAL CODI 

1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 UR C 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
5 UR C 
5 UR C 
5 UR C 
5 UR C 
1 U 

1 U 
1 U 
1 U 
1 U 

2.2 - 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

1 U 

1 U 

1 U 

IESULT QUAL CODE 

H=i= 
I U I 

I U I 
5 UR I C 
5 UR C 
5 UR I c 

5 UR I C 
I U 

H=i= 
1 u I 
1 U 7- 
1 U 
5.7 I 

Page 3 

DRMO-GMWlOS-GW13 
09/21/01 
N5985-02 
NORMAL 
0.0 % 
UGA 

DRMO-6MWl lD-GW13 
09&?2/01 
N5965-24 
NORMAL 
0.0 % 
UG/L 

lESULT QUAL CODE 

1 U I 

IESULT QUAL CODE 

I U I 

I U 

I.9 J I P 
I u I 

I U 
I UR I C 

1 U 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

3GW37S-08 DRMO-GMWlOD-GW13 
09/22/01 09/21/01 
N5965-12 N5965-03 
NORMAL NORMAL 
0.0 % 0.0 % 
UG/L UG/L 

RESULT QUAL CODE RESULT QUAL CODE 

VOLATILES 

M+P-XYLENES 1 U 1 U 

METHYLENE CHLORIDE 2 U B 2 U 

0-XYLENE 1 U 1 U 

STYRENE 1 ‘U 1 U 

TETRACHLOROEI-HENE 1 U 1 U 

TOLUENE 1 U 1 U 

TRANS-1,2-DICHLOROETHENE 1 U 1 U 

TRANS-1,9DICHLOROPROPENE 1 U 1 U 

TRICHLOROETHENE 1.1 1.4 

VINYL CHLORIDE 1 U 1 U 

DRMO-GMWlOS-GW13 
09/21/01 
N5965-02 
NORMAL 
0.0 % 
UGR 

RESULT QUAL CODE 

2 U I 

4 

DRMO-GMWllD-GW13 
09/22/01 
N5965-24 
NORMAL 
0.0 % 
UGR 

RESULT QUAL CODE 

WAV-RES.DBF 1zm6/01 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

Page 

DRMO-6MW2D-GW13 DRMO-6MW2SGW13 
09l23/01 09/23/01 
N596525 N5965-26 
NORMAL NORMAL 
0.0 % 0.0 % 
UGR UGR 

TB-092101-01 
09/21/01 
N5965-01 
NORMAL 
0.0 % 
UGlL 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-6MWl lS-GW13 
09/22/01 
N5965-23 
NORMAL 
0.0 % 
UG/L 

lESULT QUAL CODE 3ESULT QUAL CODE 

1 U I 

IESULT QUAL CODE 

1,2-DIBROMO-3-CHLOROPROPANE 
1 ,P-DIBROMOETHANE 
1 .2-DICHLOROBENZENE 

VOLATILES 

1.2-DICHLOROETHANE 

1 ,l ,l -TRICHLOROETHANE 

1,2-DtCHLOROPROPANE 

1,3.DICHLOROBENZENE 
1.6DICHLOROBENZENE 

1 ,1,2,2-TETRACHLOROETHANE 

P-BUTANONE 
2-HEXANONE 
4-METHYL-P-PENTANONE 

1 ,l ,PTRICHLOROETHANE 

A&TONE 

BENZENE 
BROMOCHLOROMETHANE 

1 .l-DICHLOROETHANE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 

CARBON DISULFIDE 

1 ,l-DICHLOROETHENE 

CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 

1,2,4-TRICHLOROBENZENE 

CHLOROETHANE 
CHLOROFORM 
CHLOROMErHANE 
CIS-1.2-DICHLOROETHENE 
CIS-1,3-D’“qLOROPROPENE 

ETHYLB WE WAVJIE 12m6IOl 

RESULT 

1 

QUAL 

UH 

CODE 

I b 

1 

. 

U 
1 U 
1 U 
0.6 J P 

1 U 
1 U 

. .- 

1 U 
1 UJ C 

1 UJ C 

1 U 
1 UJ C 

1 U 

5 UR C 

5 UR C 

5 UR C 

5 UR C 

1 UJ C 

1 U 
1 U 
1 U 
1 U 

1 U 

1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1.3 
1 U 

1 U 

1 U I 
1 U 
1 UR I c 
i U I 
1 UJ C 
1 UJ I c 
1 U 
1 UJ I C 
1 U I 1 U 

5 UR C 
5 UR C 
5 UR C 
5 UR C 
1 U 
1 U 
1 U 

5 UR I C 
5 UR C 
5 UR 1 C 
5 UR C 
1 UJ C 

1 

1 U 



CT08. &B NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJY PE: 
96 SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-6MWllSGW13 DRMO-6MW2D-GW13 DRMO-6MW2S-GW13 TB-O92101-01 
09/22/01 09/23/01 09/23/01 09/21/01 N5965-23 N5965-25 N5965-26 N5965-01 
NORMAL NORMAL NORMAL NORMAL 
0.0 % 0.0 % 0.0 % 0.0 % 
UGK UG/L UGR UG/L 

RESULT QUAL CODE RESULT QUAL CODE 
VOLATILES 
M+P-XYLENES 1 U 1 U 

METHYLENE CHLORIDE 2 U 2 U 

O-XYLENE 1 U 1 U 

STYRENE 1 U 1 u 
TETRACHLOROETHENE 1 U 1 U 

TOLUENE 1 U 1 U 

TRANS-1,2-DICHLOROEFHENE 1 U 1 U 

TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 

1 0.7 U 11 U I 
J ! P 11 U 

VINYL CHLORIDE 0.8 J P 11 U 

RESULT QUAL CODE 

1 U I 2 U 

H=l= 

6 

- 
RESULT QUAL CODE 

1 U I 

WAVJlES.DBF 12106/01 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY IO: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TB-092101-02 TB-092201-01 
09/21/01 09/22/01 
N5965-04 N5965-22 
NORMAL NORMAL 
0.0 % 0.0 % 
UGR UGiL 

RESULT QUAL CODE 

VOLATILES 
1 ,l ,l-TRICHLOROETHANE 1 U 

1,1,2,2-TETRACHLOROEHANE 1 U 

1 ,1,2:TRICHLOROETHANE 1 U 

1 .l-DICHLOROETHANE 1 U 

1 ,l-DICHLOROETHENE 1 U 
. II 

IESULT QUAL CODE 

U I 

U I 
I U I 
I UR C 

1,2,4-TRICHLOROBENZENE I ” I 
1.2-DIBROMO-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1 ,P-DICHLOROBENZENE 
1,2-DICHLOROETHANE 
1 ,P-DICHLOROPROPANE 
1,3-DICHLOROBENZENE 
1 ,GDICHLOROBENZENE 

2-BUTANONE 
2-HEXANONE 

1 UR C 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

5 UR C 

5 UR C 
P I I_ #-a 

4-METHYL-P-PENTANONE 

ACETONE 

3 Ull I c, 

5 UR C 
I BENZENE 1 U 

BROMOCHLOROMETHANE 1 U 
BROMODICHLOROMEIHANE 1 U 
BROtiOFORM 1 U 
BROMOMETHANE 1 U 

CARBON DISULFIDE 1 U 

CARBON TETRACHLORIDE 1 U 
CHLOROBENZENE 1 U 
CHLORODIBROMOMETHANE 1 U 

CHLOROETHANE 1 U 
CHLOROFORM 1 U 
CHLOROMETHANE 1 U 

CIS-1 ,P-DICHLOROETHENE 1 U 
CIS-1,3-DlprLOROPROPENE 1 U. 

ETHYL@ NE 1 U 

WAV-RE 12fowoi 

E=k I U I 
I UJ I C 
I U 

TB-092201-02 
09/22lOl 
N5965-11 
NORMAL 
0.0 % 
UGA 

3ESULT QUAL CODE IESULT QUAL CODE 

5 UR C 
5 UR C 
5 UR C 
1 U 

1 U 
1 U 

1 U 
1 U 

1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

Page 7 

II 

100.0 % 

I 

I 

I 

I 



CT08. ASB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
OC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DirPLlCATE OF: 

TB-092101-02 
09/21/01 N59B5-04 
NORMAL 
0.0 % 
UGiL 

RESULT QUAL CC 

VOLATILES 
M+P-XYLENES 1 U 

METHYLENE CHLORIDE 2 U 

O-XYLENE 1 U 

STYRENE 1 U 

TETRACHLOROETHENE 1 U 

TOLUENE 1 U 

TRANS-l,P-DICHLOROETHENE 1 U 

TRANS1,3-DICHLOROPROPENE 1 U 

TRICHLOROETHENE 1 U 

VINYL CHLORIDE 1 U 

Page 8 
TB-09220 l-01 TB-092201-02 
09/22/01 09/22/01 I/ 
N5965-22 N5965-11 
NORMAL NORMAL 
0.0 % 0.0 % 100.0 % 
UG/L UGiL 

RESULT DUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

1 U 1 U 
0.8 J P 2 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U .x. 
1 U 1 U 

WAVJlES.DBF 12/06/01 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

Page 

2WGW39DS08 2WGW40DS-08 
09r22IOl 09/23lOl 
N5965-14 N5965-16 
NORMAL NORMAL 
0.0 % 0.0 % 
UGR UGR 

2WGW41DS-08 
09/23/01 
N5965-20 
NORMAL 
0.0 % 
UGA 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 

FIELD DUPLICATE OF: 

2LGW2OS-08 
0912imi 
N5965-05 
NORMAL 
0.0 % 
UGiL 

, RESULT QUAL CODI 

SEMIV~LATILES 
2,2’-OXYBlS(l-CHLOROPROPANE) 5.2 U 
2,4,5-TRICHLOROPHENOL 5.2 U 
2,4,6-TRICHLOROPHENOL 21 U 
-2,GDICHLOROPHENOL 5.2 U 

2,GDIMETHYLPHENOL 5.2 U 
2,CDINITROPHENOL 21 U 
2,CDINJTROTOLUENE 5.2 U 
2,6-DINITROTOLUENE 5.2 U 
2-CHLORONAPHTHALENE 5.2 U 
2-CHLOROPHENOL 5.2 U 
2-METHYLPHENOL 5.2 U 
2-NITROANILINE 21 U 
P-NITROPHENOL 5.2 U 
3&4&lETHYLPHENOL 5.2 U 
3,3’-DICHLOROBENZIDINE 5.2 U 
3-NITROANILINE 21 U 

4,6-DINITRO-P-METHYLPHENOL 21 U 

4-BROMOPHENYL PHENYL ETHER 5.2 U 

4-CHLORO-3-METHYLPHENOL 5.2 U - 
4-CHLOROANILINE 5.2 U 

4-CHLOROPHENYL PHENYL ETHER 5.2 U 
4-NITROANILINE 21 U 
4-NITROPHENOL 21 U 

BENZOIC ACID 5.2 U 

BIS(2-CHLOROETHOXYIMETHANE 5.2 UJ C 
BIS(2-CHLOROETHYL)ETHER 5.2 U 
BIS(2-ETHYLHEXYL)PHTHALATE 15 

BUTYL BENZYL PHTHALATE 5.2 il 
CARBAZOLE 5.2 U 

DI-N-BUTYL PHTHALATE 5.2 U 

DI-N-OCT”’ PHTHALATE 5.2 U 

DIBENZ’ AN 5.2 U 

WAS-RL : 12x)6/01 

?ESULT OUAL CODE IESULT QUAL CODE 

i.1 U 
i.1 U 

IESULT QUAL CODE 

i.2 U I 5 U ! 5 U 
20 U 
5 U 
5 

Es 
U 

20 U 
5 U 
5 U 

20 U 
5.1 U 
5.1 U I 

5.2 U 
5.2 U 5 U 

20 U 
20 U 
5 U 
5 U 
5 UJ C 
2.5 J P 
5 U 
5 U 
5 U 
5 U 
5 U 

20 U 
5.1 U 
5.1 U 
5.1 UJ C 
1.9 J P 

5.1 U 
5.1 U 
1.5 J P 

5.1 U 



CT08. ASB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2LGW2OS-08 2WGW39DS08 
09/21/01 09/22/01 
N5965-05 N5965-14 
NORMAL NORMAL 
0.0 % 0.0 % 
UGR UGR 

2WGW40DS-08 2WGW41DS08 
09/23/01 09/23/01 
N5965-18 N5965-20 
NORMAL NORMAL 
0.0 % 0.0 % 
UGR UGR 

RESULT QUAL QUAL CODE 

SEMIVOLATILES I 

WAS-RES.DEtF 12mwOl 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

SAMPLE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

3GW37S-08 
09/22/0 1 
N5965-12 
NORMAL 
0.0 % 
UGA 

RESULT QUAL CODI 

SEMIVOLATILES 
2,2’-OXYBIS(l-CHLOROPROPANE) 5.2 U 
2,4,bTRICHLOROPHENOL 5.2 U 
2,4,6-TRICHLOROPHENOL 21 U 
2,GDICHLOROPHENOL 5.2 .U 
2,GDIMETHYLPHENOL 5.2 U 
2,GDINITROPHENOL 21 U 
2,GDINITROTOLUENE 5.2 U 
2,6-DINITROTOLUENE 5.2 U 
P-CHLORONAPHTHALENE 5.2 U 
2-CHLOROPHENOL 5.2 U 
2-METHYLPHENOL 5.2 U 
2-NITROANILINE 21 U 
P-NITROPHENOL 5.2 U 
3&CMETHYLPHENOL 5.2 U 

3,3’-DICHLOROBENZIDINE 5.2 U - 3-NITROANILINE 21 u 
n. II 

3 Page 

DRMO-GMWIOD-GW13 DRMO-GMWlOS-GW13 
09/21/01 09/2imi 

N5965-03 N5965-02 
NORMAL NORMAL 
0.0 % 0.0 % 
UG/L UGR 

DRMO-6MWl ID-GW13 
09f22/0 1 
N5965-24 
NORMAL 
0.0 % 
UGR 

3ESULT QUAL CODE IESULT QUAL CODE IESULT QUAL CODE 

5 U 
5 U 
20 U I 
5 U 

by-j- 
4,6-DINITRO-2-METHYLPHENOL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 

4-NITROANILINE 
4-NITROPHENOL 
BENZOIC ACID 
BIS(2-CHLOROETHOXYIMETHANE 
BIS(P-CHLOROETHYL)ETHER 
BIS(2-ElHYLHEXYL)PHTHALATE 
BUTYL BENZYL PHTHAIATE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
DI-N-OCT”’ PHTHAlATE 

DIBENZ ,AN 

Ll ” 

5.2 U 

5.2 U 

5.2 U 

5.2 11 

21 U 

21 U 

5.2 U 

5.2 U 

5.2 U 

5.2 U 
5.2 U 

5.2 U 
5.2 U 

5.2 U 

5.2 U 

WAS-Rt lm6!01 



CT08. ASB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

3GW37S08 DRMO-GMWIOD-GW13 1 DRMO-GMWIOS-GW13 1 DRMO-6MWl lD-GW13 
09/22/01 09/21/01 09/21/01 09hwOl 
N5965-12 N5965-03 N5985-02 N5965-24 
NORMAL NORMAL NORMAL NORMAL 
0.0 % 0.0 % 0.0 % 0.0 % 
UG/L UG/L UGR UGA 

4 

RESULT QUAL CODEIRESULT QUAL CODE ~RESUL~ QUAL QUAL CODE 
SEMIVOLATILES I I I 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
HEXiICHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
NITROBENZENE 
PENTACHLOROPHENOL 
PHENOL 

5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
21 U 
5.2 U 

5 U 5 U 
5 U 5 U 
5 U 5 II 

WAS-RES.DBF 12m6IOl 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-6MWl lS-GWl3 
09/22/01 
N5965-23 
NORMAL 
0.0 % 
UGA 

SEMIVOLATILES 
2,2’-OXYBIS(l-CHLOROPROPANE) 
2,4,5-TRICHLOROPHENOL 
2,4,&TRICHLOROPHENOL 
2,CDICHLOROPHENOL 
2,CDIMETHYLPHENOL 
2,GDINITROPHENOL 
2,4-DINITROTOLUENE 
2,bDlNITROTOLUENE 
P-CHLORONAPHTHALENE 
P-CHLOROPHENOL 
P-METHYLPHENOL 
P-NITROANILINE 
P-NITROPHENOL 
3&4-METHYLPHENOL 
3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 
4-CHiOROPHENYL PHENYL ETHER 

4-NITROANILINE 
4-NITROPHENOL 
BENZOIC ACID 
BIs(2-CHLOROETHOXYIMETHANE 
BlS(2-CHLOROET’HYL)ETHER 
BIS(2-ETHYLHEXYL)PHTHALATE 
BUTYL BENZYL PHTHALATE 

CARBAZOLE 
DI-N-BUTYL PHTHALATE 
DI-N-OCTVI. PHTHALATE 

DIBENZ AN 
WAS-RE 12mml 

RESULT QUAL CODI 

5 U 

5 U 

20 U 
5 U 

5 U 
20 U 
5 U 

5 U 

5 U 

5 U 

5 U 

20 U 

5 U 
5 U 

5 U 

20 U 

20 U 

5 U 

5 U. 

5 U 

5 U 

20 U 

20 U 

5 U 

5 U 

5 U 
66 
5 U 
5 U 

5 U 
5 U 

5 U *. 

Page 5 

DRMO-6MW2D-GW13 DRMO-GMWPS-GW13 
09/23/01 09&3/01 
N5965-25 N5965-26 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGA 

IESULT QUAL CODE 

i.1 U 
i.1 U 
!O U 
i.1 U 
5.1 U 
20 U 
5.1 U 
5.1 U 
5.1 U 
5.1 U 
5.1 U 
20 U 
5.1 U 
5.1 U 
5.1 U 

20 ‘u 
20 U 
5.1 U 
5.1 U 
5.1 U 

5.1 U 
20 U 
20 U 

5.1 U 
5.1 U 
5.1 U 
21 
5.1 U 
5.1 U 
5.1 U 
5.1 U 
5.1 U 

II 

100.0 % 

?ESULT QUAL CODE IESULT QUAL CODE 

5 U 

5 U 

I 20 U I 
5 U I 
5 U 
5 U I 
5 U I 
5 U 
20 U I 
5 U I 
5 U 
5 U I 
20 U 
20 U I 
5 U I 

5 U I ~ 
5 U 

5 U 
5 U 

5 U I 
5 U I ~~ 
5 U 

5 U I 



CT08 h ,JSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLlCbirE OF: 

DRMO-GMWllS-GW13 
09/22/01 N5965-23 
NORMAL 
0.0 % 
UG/L 

RESULT QUAL CODE 

SEMIVOLATILES 

DRMO-GMWPD-GW13 
09/23/01 
N5965-25 
NORMAL 
0.0 % 
UG/L 

SESULT QUAL CODE 

DlETliYL PHTHALATE 5 U 5 U 5.1 U I I 
DIMETHYL PHTHALATE 5 U 5 U 5.1 U 

HEXACHLOROBENZENE 5 U 5 U 

‘HEXACHLOROBUTADIENE 5 U 5 U 

HEXACHLOROCYCLOPENTADIENE 5 U 5 U 

HEXACHLOROETHANE 5 U 5 U 

ISOPHORONE 5 U 5 U 

N-NITROSO-DI-N-PROPYLAMINE 5 U 5 U 

N-NITROSODIPHENYLAMINE 5 U 5 U 

NITROBENZENE 5 U 5 U 

PENTACHLOROPHENOL 20 U 20 U 

PHENOL 5 U 5 U 

Page 6 
DRMO-GMWPS-GW13 
09/23/01 I! 
N5965-26 
NORMAL 
0.0 % 100.0 % 
UGA 

RESULT QUAL CODE 1 RESULT QUAL CODE 
I 

5.1 U 
5.1 U 
5.1 U 
5.1 U 
5.1 U 
5.1 U . . 

WAS RES DBF 12mwo1 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

Page 1 

2WGW40DS-08 2WGW41 DS-08 
09/23/01 09/23/01 
N5965-18 N5965-20 
NORMAL NORMAL 
0.0 % 0.0 % 
UGR UGR 

2WGW39DS08 
09/22/01 
N5965-14 
NORMAL 
0.0 % 
UGR 

RESULT QUAL CODE 

0.020 U 
0.020 U 
0.020 U 
0.010 U 
0.010 U 
0.010 U 
0.20 UJ H 
0.40 UJ H 
0.20 UJ H 
0.20 UJ H 
0.20 UJ H 
0.20 UJ H 
0.20 UJ H 
0.010 U 
0.010 U 
0.020 U 
0.010 U 
0.020 U 
0.020 U 

0.020 U 
0.020 U 
0.020 U 
0.010 U 
0.010 U 
0.010 U 
0.010 U 
0.10 U 
1 .o U 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2LGW20S08 
09/21/01 
N5965-05 
NORMAL 
0.0 % 
UG/L 

RESULT QUAL CODE 

PESTICIDES/PCBs 
4,4’-DDD 0.020 U 

4$-DDE 0.020 U 

IESULT QUAL CODE tESULT QUAL CODE 

I.020 U I 

4,4’-DDT 0.020 U 

ALDRIN 0.010 U 

ALPHA-BHC 0.010 U 

ALPHA-CHLORDANE 0.010 U 

AROCLOR-1016 0.20 UJ H 
^ 1^ . . . *s 

AROCLOR-1221 u.4u UJ I n 

AROCLOR-1232 0.20 UJ H 

i . AROCLOR- 1242 0.20 UJ H 
1.20 UJ 1 H I AROCLOR-1248 0.20 UJ H 
I.20 UJ H 

1.20 UJ H 
AROCLOR-1254 0.20 UJ H 

AROCLOR-1260 0.20 UJ 1 DH 

I 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 

0.020 U 

0.020 u 
0.020 

=E 

U 

0.020 U 

0.020 U 

ENDRIN 0.020 U 

ENDRIN ALDEHYDE 0.020 U 
3.020 U I 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 

TOXAPHENE 1 .o U 

WAP-RE 12/07/01 



CT08. ,dSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

3GW37S08 
09/22ml 
N5965-12 
NORMAL 
0.0 % 
UGiL 

DRMO-GMWlOD-GW13 DRMO-6MWlOSGW13 
09/21/01 09/21/01 
N5965-03 N5965-02 
NORMAL NORMAL 
0.0 % 0.0 % 
UG/L UG/L 

DRMO-6MWl ID-GW13 
09/22/01 
N5965-24 
NORMAL 
0.0 % 
UG/L 

PESTlClDESlPCBs 
A A’-DDD 

RESULT QUAL CODE 

0.020 U I 

ESULT QUAL CODE IESULT QUAL CODE IESULT QUAL CODE 

I.020 U 
I.020 U 

.020 U I 

4/V-DDE 0.020 U 

4,4’-DDT 0.020 U 
AL ORIN 0.010 .U 

I.020 U 
I.020 U 
‘.OlO U I 

ALPHA-BHC 0.010 U 

ALPHA-CHLORDANE 0.010 U 

AROCLOR-1016 0.20 UJ H 

AROCLOR-1221 0.40 UJ H 

AROCLOR-1232 0.20 UJ H 

.OlO U 
I.010 U 
‘.20 UJ 1 H 

I.20 UJ i H AROCLOR-1242 0.20 UJ H 

AROCLOR-1248 0.20 UJ H 
AROCLOR-1254 0.20 UJ H 

AROCLOR-1260 0.20 UJ H 

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 
METHOXYCHLOR 0.10 U 
TOXAPHENE 1.0 U 

.OlO U I 

,010 U I 

WAP-RES DBF 1 m7/01 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-6MWl lSGWl3 
09/22/01 
N5965-23 
NORMAL 
0.0 % 
UGIL 

PESTlClDESIPCBs 
4,4’-DDD 
4,4’-DDE 

4,4’-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 
AROCLOR-1221 

RESULT QUAL CODI 

0.020 U 
0.020 U 
0.020 U 

0.010 U 
0.010 u 
0.010 U 

0.20 UJ H 

0.40 UJ H 
^ ^^ .*a II 

Page 3 

DRMO-6MW2SGW13 
09/23/o 1 
N5965-26 
NORMAL 
0.0 % 
UGR 

DRMO-6MW2D-GW13 
09l23lOl 
N5965-25 
NORMAL 
0.0 % 
UG/L 

II 

100.0 % 

IESULT OUAL CODE IESULT QUAL CODE IESULT QUAL CODE 

LO20 U 
1.020 U 

I.020 U 

I.020 U 

AROCLOR-1232 u.zu UJ I n 

AROCLOR-1242 0.20 UJ H 

AROCLOR-1248 0.20 UJ H 

AROCLOR-1254 0.20 UJ H 

AROCLOR-1260 0.20 UJ H 

BETA-BHC 0.010 U 
DELTA-BHC 0.010 U 
DIELDRIN 0.020 U 

EiJDOSULFAN I 0.010 U 

ENDOSULFAN II 0.020 U 

1.20 UJ 1 H 

ENDOSULFAN SULFATE 0.020 U 

ENDRIN 0.020 U ! 
I.020 U I 
1.020 u .I 

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 
METHOXYCHLOR 0.10 U 
TOXAPHENE 1.0 U I 

WAP-RE 12/07/01 



CT08 JSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2LGW20S-08 2WGW39DS08 
09/21/01 09/22tOl 
N5965-05 N5965-14 
NORMAL NORMAL 
0.0 % 0.0 % 
UGlL UGR 

2WGW40DS08 
09/23/01 
N5965-18 
NORMAL 
0.0 % 
UG/L 

2WGW41 DS-08 
09/23/01 
N5965-20 
NORMAL 
0.0 % 

I UGK 

RESULT QUAL CODEIRESULT QUAL CODE IRESULT QUAL QUAL CODE 
POLYNUCLEAR AROMATIC HYDROCARBONS I 

CODE I RESULT 
I I 

l-METHYLNAPHTHALENE 0.5 U 0.5 U I 0.5 U I lo.5 u I 
P-METHYLNAPHTHALENE 0.5 U 0.5 U 0.5 U I 0.5 U 
ACENAPHTHENE 0.016 UJ C IO.016 UJ C 0.016 UJ C 0.56 J C 
ACENAPHTHYLENE 0.013 U 10.013 U 1~~ lo.013 U 0.013 IJ 
ANTHRACENE 0.35 1 lo.03 u 1 IO.03 U 0.07 
BENZO(A)ANTHRACENE 0.012 UJ c IO.012 UJ c 10.012 UJ c 0.012 UJ C 
BENZO(A)PYRENE 0.021 U IO.021 U I [ 0.021 U 0.021 U 
BENZO(B)FLUORANTHENE 0.02 UJ c IO.02 UJ C lo.02 UJ I c 0.02 UJ C 
BENZO(G,H,I)PERYLENE 0.009 U lo.009 U lo.009 

! 
U 0.009 U I 

BENZO(K)FLUORANTHENE 0.02 U IO.02 U IO.02 U I IO.02 U 
CHRYSENE 0.012 UJ c (0.012 UJ c 0.012 UJ C 0.6 J e. 
DlBENZO(A,H)ANTHRACENE 0.014 U 1- lo.01 4 U 0.014 U 0.014 U 
FLUORANl 1 CD jO.009 UJ c 0.009 UJ C 0.06 J C ‘HENE 

FLUORENE 
INDENO(1,2,3-CD)PYRENE 

NAPHTHALENE 
PHENANTHRENE 
PYRENE 

0.009 UJ 
0.007 UJ C 
0.008 U 
0.008 UR D 

0.004 UJ CD 
0.008 UJ C 

0.007 UJ c 0.007 UJ c 0.007 UJ C 
;0.008 U 0.008 U 0.008 U 
0.008 IJ 0.008 U 0.008 U 
0.004 UJ c 0.004 UJ c 0.004 UJ C 
0.008 UJ C 0.008 UJ c 0.21 J C * 

WAA-RES.DBF 12/06/01 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

SAMPLE NUMBER: 3GW37S-08 
SAMPLE DATE: 09/z/01 
LABORATORY ID: N5965-12 
QC-TYPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGR 
FIELD DUPLICATE OF: 

ANTHRACENE 
BENZO(AIANTHRACENE 

POLYNUCLEAR AROMATIC HYDROCARBONS 
l-METHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 

ACENAPHTHENE 
ACENAPHTHYLENE 

U.UJ U 

RESULT 

I 

QUAL 

0.012 

CODl 

UJ C 

0.5 U 

0.5 U 

0.016 UJ C 

0.013 U 
^ ^I II 

BENZO(A)PYRENE 0.021 U 

BENZO(B)FLUORANTHENE 0.020 UJ C 

BENZO(G,HJ)PERYLENE 0.009 

BENZO(K)FLUORANTHENE 0.020 U 

CHRYSENE 0.012 UJ C 

DIBENZO(A,H)ANTHRACENE 0.014 U 

FLUORANTHENE 
FLUORENE 
INDENO(1,2,3-CDIPYRENE 
NAPHTHALENE 
PHENANTHRENE 

PYRENE 

0.009 UJ I L 

0.007 UJ C 

0.008 U 

0.008 U 

0.004 UJ C 

0.008 UJ C 

DRMO-GMWlOD-GW13 DRMO-GMWlOS-GW13 
09/21/01 09/21/01 
N5965-03 N5965-02 
NORMAL NORMAL 
0.0 % 0.0 % 
UGA UGA 

IESULT QUAL CODE 

I.016 UJ I c 

IESULT’ QUAL CODE 

- 1 
Y.. s. 

Page 

DRMO-GMWllD-GW13 
09/22/01 
N5965-24 
NORMAL 
0.0 % 
UGR 

. . 

2 

RESULT QUAL CODE 

0.5 U I 

WAA-RE! 020woz 

-- 



CT08 JSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5965 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-6MWl lS-GW13 
09/22/01 
N596523 
NORMAL 
0.0 % 
UG/L 

DRMO-6MW2D-GW13 
09/23/01 
N596525 
NORMAL 
0.0 % 

I 
UGR 

DRMO-6MW2SGW13 
09/23/01 
N5965-26 
NORMAL 
0.0 % 
UGR 

Page 3 

II 

100.0 % 

POLYNUCLEAR AROMATIC HYDROCARBONS 
1 -METHYLNAPHTHALENE 
P-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 0.03 U IO.03 U IO.03 u -1 I 
BENZO(A)ANTHRACENE 0.012 UJ c lo.012 UJ 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

0.5 U 0.5 U 0.5 U 
0.5 U 10.5 U 10.5 u 

C IO.016 C IO.016 
! ! I 

0.016 UJ UJ UJ I Cl 
0.013 U IO.013 U I lo.013 U I I 

c 10.012 UJ cl I 
BENZO(A)PYRENE 0.021 U IO.021 U lo.021 U I 
BENZO(B)FLUORANTHENE 0.02 UJ c IO.02 UJ c IO.02 UJ I c I- I 
BENZO(G,H,I)PERYLENE 0.009 U U I IO.009 U I 
BENZO(K)FLUORANTHENE 0.02 U U lo.02 U I 
CHRYSENE 0.012 UJ c 0.012 UJ c 0.012 UJ C 

DIBENZO(A,H)ANTHRACENE 0.014 U 0.014 U 0.014 U 

FLUORANTHENE 0.009 UJ c 0.009 UJ c 0.009 UJ C 

FLUORENE 0.007 UJ c 0.007 UJ c 0.007 UJ C 

INDENO(1,2,3-CD)PYRENE 0.006 U 0.006 U 0.008 U 

NAPHTHALENE 0.008 U 0.008 U 0.008 U 

PHENANTHRENE 0.004 UJ c 0.004 UJ c 0.004 UJ C 

PYRENE 0.008 UJ C 0.008 UJ C 0.008 UJ C 
I 

WAA-RES.DBF 12mwo1 



0 ITt 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

COREY RICH DATE: NOVEMBER 28,200l rev.2/15/02 

DOUGLAS SCHLOER COPIES: DV FILE 

ORGANIC DATA VALIDATION: VOA / SVOA / PAH / PEST / PCB 
CTO: 816, NSB NEW LONDON 
SDG: 5986 

3 I Aqueous I VOA 

TB-092401-01 TB-092401-02 TB-092501-01 

1 I Aqueous I VOA / SVOA I PAH 

2WGW38DS08 

11 I Aqueous 1 VOA I SVOA / PAH ! PEST I PCB 

2WGW44DS08 
2WGW45DS-08 
DRMO-GMWSS-GW 13 
SWSG20-08 

2WGW42DS-08 
3MSPOl-08 
SWSG18-08 
SWSG21-08 

2WGW43DS-08 
DRMO-6MWlSGW13 
SWSG 19-08 

The sample set for the CT0 816, NSB New London, SDG 5986 consists of twelve (12) groundwater 
environmental samples and three (3) aqueous field quality control samples. The aqueous field quality control 
samples were analyzed for TCL volatile organic compounds (VOC) only. All environmental samples were 
analyzed for volatile, semivolatile (SVOC), polynuclear aromatic hydrocarbons (PAHs), pesticides (PEST), and 
polychlorinated biphenyl (PCB) organic compounds. No field duplicate pairs were included in this SDG. 

The samples were collected by TetraTech NUS on September 24’” and 25’h, 2001 and were analyzed by 
Chemtech Analytical Services. Analyses were conducted using the Contract Laboratory Program (CLP) 
Statement of Work (SOW) OLC02.1, and the U.S. EPA Test Methods for Evaluating Solid Wastes (SW-846) 
Methods 82708, 8310 and 8082 analytical and reporting protocols. 

The data were evaluated based on the following parameters: 

. Data Completeness 
l 

. Holding Times 
t . GC/MS Tuning 

. Calibration 

. Blanks 
* . Surrogate Spike Recoveries 
* . Blank Spike Recoveries 
l 

. Matrix Spike/Matrix Spike Duplicate Recoveries 
* . Internal Standards Performance 
l 

. Instrument Performance 
l 

. Compound Identification 

. Compound Quantitation 

. Tentatively Identified Compounds (TICS) 



MEMO TO: COREY RICH DATE:11/28/01 
PAGE 2 SDG: 5986 

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 D contains the documentation to support the findings 
as discussed in this data validation report. The ‘attached Table I summarizes the validation qualifications which 
were based on the following information: 

CALIBRATIONS 

The following tables (by analytical fraction) summarize calibration noncompliances and corresponding actions: 

Compound 
IC cc 
1 on101 1 on101 :20: 19 

Acetone RD 
2-Butanone RD 
2-Hexanone RD 
1,2-dibromoethane D 
1,2-Dibromo-3chloropropane R 
Vinyl chloride 
1,2-Dichloroethane 

R 
R 
R 
RX 
RX 
X 
X 

Associated Samples: All 2WGW45DS-08 

2WGW43DS08 

2WGW28DS08 

SWSG20-08 

SWSGPl-08 

SWSG1908 

SWSGl8-08 

2WGW42DS08 

cc cc 
Compound 

2,2’-oxybis(1 -chloropropane) 
N-nitroso-di-n-propylamine 
4-chloroaniline 
2nitroaniline 
3nitroaniline 
4nitrophenol 
4nitroaniline 
Carbazole 
3,3’-dichlorobenzidine 
2,4-dinitrophenol 
Hexachlorocyclopentadiene 

1 O/l 2/01 :13:07 10/3/01:00:16 



MEMO TO: COREY RICH DATE:1 l/26/01 
PAGE 3 SDG: 5986 

Associated Samples: DRMO-GMWlS-GW13 2WGW42DS08 
2WGW45DS08 SWSG20-08 

BMSPOl -08 SWSGl8-08 

2WGW38DS08 SWSGPl-08 

DRMO-GMWSS-GW13 

SWSGl9-08 

2WG44DS-08 

2WGW43DS08 

Compound 

Fluoranthene 
Benzo(a)anthracene 
2-Methylnaphthalene 
Chrysene 

Associated Samples: 

cc 
1 O/l 4101: 15:42 1 O/l 5lO1:07:07 

cc 
10/15/01:14:14 

X 
X X 
X X 

2WG44DS08 All 

2WGW38DS08 
2WGW42DS08 

2WGW43DS-08 

2WGW45DS08 
DRMO-GMWlS-GW13 
DRMO-GMWSS-GW 13 
SWSGl9-08 

X 
X 
X 

3MSPOl-08 

SWSG 18-08 

SWSG20-08 
SWSG21-08 

Calibration Actions: 

D - Percent Relative Standard. Deviation (%RSD) > 30%, Estimate positive and nondetected results 
(J) and (UJ), respectively. 

x - Percent Difference (%D) > 25%; Estimate positive and nondetected results (J) and 
(UJ), respectively. 

R - Relative Response Factors (RRF) < 0.05; Reject nondetected results (UR) and estimate positive 
results (J). 

BLANKS 

The following compounds were detected in the trip blanks as indicated below: 

Compound 

Methylene chloride 

Samples Affected: 
Blank Actions: 

Maximum 
Concentration 

1 w- 

All 

Action Level 

10 pg/L 



MEMO TO: COREY RICH DATE:1 l/29/01 
PAGE 4 SDG: 5986 

. Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 

. Value > CRQL and < action level; report value followed by a U. 

. Value > CRQL and > action level; report value unqualified. 

An action level of 10X the blank concentration was used to evaluate contamination for methylene chloride. Dilution 
factors and sample aliquots were taken into consideration prior to the application of all action levels. Field quality 
control blanks were not qualified due to method blank contamination or contamination in other field quality control 
blanks. 

SURROGATE RECOVERY 

Recovery of the semivolatile acid fraction surrogate 2-fluorophenol fell below the 21%-l 00% quality control limit for 
the analysis of samples DRMO-6MWl S-GW 13 and 3MSPOl-08. No action was taken based on this 
noncompliance. 

Recovery of the semivolatile acid fraction surrogate 2,4,6-tribromophenol exceeded the lo%-123% quality control 
limit for the analysis of sample 2WGW42DS08. No action was taken based on this noncompliance. 

Recovery of the semivolatile base/neutral fraction surrogate 2-fluorobiphenyl fell below the 43%-126% quality 
control limit for the analysis of sample 2WGW43DS08. No action was taken based on this noncompliance. 

Recovery of the pesticide surrogate tetrachloro-m-xylene (TCX) exceeded the 60%-150% quality control limit on 
both analytical columns for the analysis of samples 2WGW44DS08 and 2WGW42DS08. In addition, review of 
sample chromatography shows evidence of significant matrix interference. In the professional judgement of the 
reviewer, this interference resulted in the noncompliant surrogate recoveries. Therefore, nondetected results for all 
pesticides were qualified as estimated (UJ) in samples 2WGW44DS08 and 2WGW42DS08. 

Recovery of the pesticide surrogate TCX exceeded the 60%-150% quality control limit one analytical column 
(RTX-1701) for the analysis of sample 2WGW43DS08. Surrogate recovery was compliant on the other analytical 
column (RTX-50). No action was taken based on this noncompliance. 

COMPOUND QUANTITATION 

Poor chromatography was observed for the pesticide analysis of samples 2WGW44DS08 and 2WGW43DS08. 
Review of sample chromatography shows evidence of sample matrix interference on both analytical columns, 
resulting in retention time shifting for TCX on the RTX-1701 analytical column. TCX retention times did not shift on 
the RTX-50 analytical column. It should also be noted that there were surrogate recovery noncompliances for the 
analysis of these samples. The laboratory did not re-analyze the sample to confirm sample matrix interference. 
Therefore, nondetected results for all pesticide compounds were qualified as estimated (UJ) due to 
chromatographic interference. 

TENTATIVELY INDENTIFIED COMPOUNDS 

Chlorofluoro methane, sulfur dioxide and several unknown compounds were tentatively identified in the volatile 
fraction samples. 

Numerous TICS were identified in the semivolatile fraction of all samples (see Table 2). 



MEMO TO: COREY RICH DATE:1 l/26/01 
PAGE 5 SDG: 5966 

ADDITIONAL COMMENTS 

Positive results reported at concentrations below the CRQL were qualified as estimated, (J). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

The compound 1,2,4-trichlorobenzene was reported in the volatile and semivolatile fractions of this SDG. 
However, as per the Statement Of Work (SOW), 1,2,4-trichlorobenzene was requested to be reported in the 
semivolatile fraction of this SDG. The reviewer removed this compound from the volatile fraction database since it 
was not part of the volatile target compound list. 

Nondetected results for the PAH and pesticide fractions were reported by the laboratory at the method detection 
limit “MDL”. However, after correspondence with laboratory chemists at Chemtech Inc., it was determined that the 
value reported on the sample Form Is is actually the sample reporting limit (RL). The reviewer requested that the 
laboratory resubmit corrected sample Form Is. 

The laboratory incorrectly identified sample DRMO-6MWl S-GW13 as DRMO-6MWSSGW13. The reviewer 
corrected the Form I to reflect the correct sample identification. 

Results for sample 2WGW42DS08 were not reported on a Form I in the hardcopy data package deliverable. The 
reviewer contacted the laboratory and requested a Form I for the aforementioned sample. 

OVERALL ASSESSMENT 

Laboratory Performance: Initial and continuing calibration of several volatile, semivolatile and PAH compounds 
failed to meet quality control criteria, resulting in the qualification of analytical data. Transcription errors were 
observed for sample identifications on Form Is and reporting limits for several semivolatile compounds. Data 
completeness issues were noted. 

Other Factors Affecting Data Quality: Poor chromatography was observed for the pesticide analysis of several 
samples, resulting in the qualification of analytical data. 



MEMO TO: COREY RICH DAl-E:11/28/01 
PAGE 6 SDG: 5986 

The data for these analyses were reviewed with reference to the Region I EPA “Data Validation Functional 
Guidelines - Part 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 

Douglas S. Schloer 
Chemist/Data Validator 

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 



NEW LONDON NSB 

SDG 5986 

TIC 2WG44DS08 

TABLE I. Summary of Tentatively Identified Volatile Compounds 

SWSGPO-08 2WGW38DS-08 2WGW42DS-08 2WGW43DS08 2WGW45DS-08 

Unknown 

Sulfur dioxide 

X 
X X X X X X 

SWSGl8-08 

Unknown 

Sulfur dioxide 

Methane, chlorofluoro X 

SWGWl9-0I.j SWSG21-08 

x 

X 

X X 



NEW LONDON NSB 

SDG 5986 

TABLE II. Summary of Tentatively Identified Semivolatile Compounds 

2WG44DS08 2WGW38DS-08 2WGW42DS-08 2WGW43DS-08 2WGW45DS08 3MSPo’-08 DRMO-6MWlSGW13 

1.2,4-Trithiolane X 
1,2,4,5tetrathiane X 
Lenthionine X 
Unknown X 
Sulfur,mol(SB) X 
Hexthiepane X 
Sulfur X 
ACP 

Phenol,rl-(1,1,3,3-tetrameth 

Cyclododecanemethanol 

Tetradecanoic acid 

Heptadecanoic acid 

9-Octadenamide,(Z)- 

.Carotene,7,7’,8 

3-Tetradecanol 

Lenthionine 

Cyclopentadecanone,2-hydrox 

1CPentadecanoic acid 

Hexadecanamide 

Dodecanamide 

Tetradecane 

4-Nonylphenol 

Glycine,N-methyl-n-(1 -oxodo 

1,2-Benzenedicatixylic acid 

3-Eicosane 

9Dctadedenamide 

X X 
X 

X X X 
X X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 
X 
X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 



SWSG 18-08 SWSGl9-08 SWSG20-08 SWSGSI-08 DRMO-GMWSS-GW13 

Phosphonic acid,dioctadecyl 

Pentadecanoic acid 

Lenthionine 

Unknown X 
Sulfur,mol(S8) 

Hexthiepane 

Sulfur 

ACP X 
Phenol,l-(1 ,I ,3.3-tetrameth 

Cyclododecanemethanol 

Tetradecanoic acid X 
Heptadecanoic acid 

9-Octadenamide,(Z)- 

Carotene.7.7’,8 

3-Tetradecanol 

Lenthionine 

Cyclopentadecanone,2-hydrox X 
14-Pentadecanoic acid 

Hexadecanamide 

Dodecanamide 

Tetradecane 

4-Nonylphenol 

Glycine.N-methyl-n-( 1 -oxodo 

1,2-Benzenedicarboxylic acid 

3-Eicosane 

1-Octadecanol 

Ethane,l ,1,2,2tetrachloro X 
Benzaldehyde X 
Methane.dibromodichloro X 

Hexadecanoic acid,bis(2-ethy X 
Methyf(Z)d,l 1,14,17-eicosa 

lo-Methylnonadecane 

9Cctadedenamide X 

X X 

X X 

X X 
X X 
X 

X 
X 

X 
X 

X X 

X 

X 

X 

X 
X 

X 
X 

X 



APPENDIX A 

QUALIFIED LABORATORY RESULTS 

- 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

NO1 

NO2 

NO3 

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 

Internal Standard Noncompliance Dioxins 

Recovery Standard Noncompliance Dioxins 

Clean-up Standard Noncompliance Dioxins 

Poor Instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and 4RQL 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 c 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
Percent solids <30% 
Uncertainty at 2 sigma deviation is less than sample activity 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW38DS-08 2WGW42DS08 
09l25lOl 09t24/01 
N5986-14 N5986-08 
NORMAL NORMAL 
0.0 % 0.0 % 
UG/L UG/L 

RESULT QUAL CODE 

VOLATILES 
1 , 1 , 1-TRICHLOROETHANE 1 U 
1,1,2,2-TETRACHLOROETHANE 1 U 
1 ,l ,Z-TRICHLOROETHANE 1 U 
1 ,l -DICHLOROETHANE 1 U 
1 ,l -DICHLOROETHENE 1 U 
1,2,4-TRICHLOROBENZENE 1 U 

1,2-DIBROMO-3-CHLOROPROPANE 1 UR C 
1 ,PDIBROMOETHANE 1 UJ C 

1,2-DICHLOROBENZENE 1 UJ C 
1,2-DICHLOROETHANE 1 U 
1,2-DICHLOROPROPANE 1 U 
1,3-DICHLOROBENZENE 1 U 
1 ,CDICHLOROBENZENE 1 U 

2-BUTANONE 5 UR C 

2-HEXANONE 5 UR C 
4-METHYLQ-PENTANONE 5 U 

ACETONE 5 UR C 
BENZENE 1 U 
BROMOCHLOROMETHANE 1 U 
BROMODICHLOROMETHANE 1 U 
BROMOFORM 1 U 
BROMOMETHANE 1 U 

CARBON DISULFIDE 1 U 

CARBON TETRACHLORIDE 1 U 
CHLOROBENZENE 1 U 
CHLORODIBROMOMETHANE 1 U 
CHLOROETHANE 1 U 
CHLOROFORM 1 U 
CHLOROMETHANE 1 U 
CIS-l,P-DICHLOROETHENE 1 U 

CIS-1 ,3-r’nYLOROPROPENE 1 U 

ETHYL1 fNE 1 U 

WAVJtE 12mlOl .- 

tESULT QUAL CODE 

I U I 
I U I 
I iJ 
t U 
t U I 
1 U 
t UR C 
1 UJ I c 
1 UJ I C 
1 U 
1 U I 

5 UR C 
5 U 
5 UR I c 

!=+=I= 
3.5 
1 U =I= 1 U 
1 U 
1 U 

Page 1 

2WGW43DS-08 
09/24/o 1 
N5986-06 
NORMAL 
0.0 % 
UGR 

2WGW44DS-08 
09l24/01 
N5986-02 
NORMAL 
0.0 % 
UGK 

3ESULT QUAL CODE IESULT QUAL CODE 

I U 
I U 
I U 

1 U 
1 U 
1 U 
1 U 
6.3 

1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 



CT08 _ ASB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
OCJYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW38DS08 2WGW42DS-08 
09/25/01 09l24iOl 
N5986-14 N5986-08 
NORMAL NORMAL 
0.0 % 0.0 % 
UG/L UG/L 

VOLATILES 
M+P-XYLENES 

RESULT QUAL CODE 

1 U 

METHYLENE CHLORIDE 2 U 

0-XYLENE 1 U 

RESULT QUAL CODE 

1 U 
2 U 

TRANS-1 ,PDICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
VINYL dHLORlDE 

1 U 
1 U 
1 U 
1 UJ - C 

1 U 

I1 U I 

1 U I I 
,l UJ C 

2WGW43DS08 
09/24/01 
N5986-06 
NORMAL 
0.0 % 
UGK 

RESULT QUAL CODE 

1 U 
2 U 
1 U I 

1 U I 
1 U 

1 U I 
1 UJ C 

Page 

2WGW44DS08 
09l24lOl 
N5986-02 
NORMAL 
0.0 % 
UGR 

RESULT QUAL CODE 

1 U 
2 U 
1 U I 

1 U I 
1 U I 

WAVJIES DBF 12/07/01 



CT0816-NSB NEW LONDON 
I WATER DATA 
I CHEMTECH CONSULTING GROUP 

SDG: 5986 

SAMPLE NUMBER: 2WGW45DS-08 
SAMPLE DATE: 09/24/01 
LABORATORY ID: N5966-04 
OCJYPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGA 
FIELD DUPLICATE OF: 

CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CIS-1.2-DICHLOROETHENE 

VOLATILES 
1 ,l ,I-TRICHLOROETHANE 
1 ,1,2,2-TETRACHLOROETHANE 

1 ,l,PTRICHLOROETHANE 
1 ,I-DICHLOROETHANE 
1 ,l -DICHLOROETHENE 
1,2,GTRICHLOROBENi’ENE 

1,2-DIBROMO-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1 ,P-DICHLOROBENZENE 

1,2-DICHLOROETHANE 
1 ,P-DICHLOROPROPANE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

2-BUTANONE 
P-HEXANONE 
4-METHYL-PPENTANONE 

ACETONE 
BENZENE 
BROMOCHLOROMETHANE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 

L.0 
1 U 
1 U 
1 U 
1 U 
1 U 
1 

RESULT 

U 

QUAL 

1 

CODI 

U 
. . 

1 U 
1 U 

1 U 
1 .U 
1 U 
1 U 
1 UR C 

1 UJ C 
1 UJ C 

1 U 
1 U 
1 U 
1 U 
5 UR C 

5 UR C 

5 U 
5 UR C 

1 U 
1 U 
1 U 
1 U 
1 U 
P-Id!? 

3 Page 

DRMO-6MWlSGW13 DRMO-GMWSS-GW13 
09/24/o 1 09/24/o 1 
N5986-12 N5986- 11 
NORMAL NORMAL 
0.0 % 0.0 % 
UGA UGR 

BMSPOl-08 
09/25/01 
N5986-24 
NORMAL 
0.0 % 
UG/L 

3ESULT QUAL CODE 

I U 
I U 

IESULT QUAL CODE IESULT QUAL CODE 

I U I I U 
I U I I U I 
I U 
I U 

I U 

I U I 

5 UR C 
r; II 

5 UR I. c 

1 U I H=l= 1 U 
1 U 

1 U 
1 U 

1 U 
1 U 

1 U 

1 U I 

1 U I 
1 11 I 
1 U I 
1 U I CIS-1,3-DICHLOROPROPENE 

ETHYLB NE 
WAV-RE 1m7m1 

1 U I 

1 U 1 U - 



CT08 366 NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW45DS08 3MSPOl-08 
09/24/o 1 09/25/01 
N5986-04 N5986-24 
NORMAL NORMAL 
0.0 % 0.0 % 
UGR. UG/L 

DRMO-6MWlSGW13 
09/24/01 
N5986-12 
NORMAL 
0.0 % 
UGiL 

RESUiT QUAL CODE RESULT QUAL CODE RESULT DUAL CODE 
VOLATILES 
M+P-XYLENES 1 U 1 U 1 U 
METHYLENE CHLORIDE 2 U 2 U 2 U 
0-XYLENE 1 U 1 U 1 U 
STYRENE 1 U 

1 TETRACHLOROETHENE U 
TOLUENE 1 U 
TRANS-1,PDICHLOROETHENE 1 U 
TRANS-1,3-DICHLOROPROPENE 1 U 
TRICHLOROETHENE 1 U 

VINYL CHLORIDE 1 UJ C 

1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 

I I 

1 U 11 U ! 

4 

DRMO-GMWSS-GW13 
09/24l01 
N5986-11 
NORMAL 
0.0 % 
UG/L 

RESULT QUAL CODE 

1 U 
2 U I 
1 U I 
1 U I- 
1 U ? 
1 U ; 

1 U 
1 az ; U 
1 U 1. 

1 U 
1 

: 

WAV-RES.DBF 12/07/01 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

Page 5 
SWSGl8-08 SWSG 19-08 
09/25/01 09/25/01 
N5986-22 N5986-16 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGR. 

SWSG20-08 
09/25/01 
N5986-18 
NORMAL 
0.0 % 
UG/L 

SWSG21-08 
09/25/01 
N5986-20 
NORMAL 
0.0 % 
UGiL 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

IESULT QUAL CODE IESULT QUAL CODE 

I U I 

IESULT QUAL CODE 

I U I 
VOLATILES 
l,l,l-TRICHLOROETHANE 
1,1,2,2-TETRACHLOROETHANE 
1 ,l ,PTRICHLOROETHANE 
1 ,l-DICHLOROETHANE 
1 ,l-DICHLOROETHENE 
1,2,4-TRICHLOROBENZENE 

1,2-DIBROMO-3-CHLOROPROPANE 
1.2-DIBROMOETHANE 
1 ,P-DICHLOROBENZENE 
1 ,P-DICHLOROETHANE 
1 ,P-DICHLOROPROPANE 
1.9DICHLOROBENZENE 
1 ,CDICHLOROBENZENE 

P-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 

ACETONE 
BENZENE 

BROMOCHLOROMETHANE 
BROMODICHLOROMETHANE 
BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CIS-1.2-DICHLOROETHENE 
CIS-1.3-DICHLOROPROPENE 

ETHYLBr NE 
WAV-RE 12/07/01 

RESULT QUAL CODE 

1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 UR C 
1 UJ C 
1 UJ C 
1 U 
1 U 
1 U 
1 U 5 UR C 5 UR C 5 U 5 UR C 

1 U 

1 U. 
1 U 
1 U 

1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

I U I 

FT$ I U 
I U 

1 UR I c I UR I c 
I uJ C 
I UJ C 

I UJ I C 
I UJ C 

1 UJ C 
1 UJ C 
1 U I I U I I U I 

I U I 
1 U 

I U 
I U 

1 U I I U I 1 U I 5 UR I C 5 UR C 

5 UR C 
5 UR 1 C 

5 UR C 5 UR C 5 U I 5 U I 5 U I 5 UR I C 
1 U 

5 UR C 
I U 

5 UR C 
1 U 

H=l= H=l= 1 U 

1 U I 
1 U 
1 U 

1 U 
1 U 

1 U 
1 U 
1 U I 
1 U I 
1 .u 

1 U I 
1 U 
1 U 



CT08 .dSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
OC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SWSGl8-08 SWSG 19-08 
09/25/01 09/25/o 1 
N5986-22 N5986-16 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UG/L 

VOLATILES 

M+P-XYLENES 
METHYLENE CHLORIDE 
c)-XYI FNF 

RESULT QUAL cot 

1 U 2 U 

1 U 

RESULT QUAL CODE 

SWSG20-08 
09/25/01 
N5986-18 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODE 

Page 

~ SWSG21-08 
~ 09/25/01 

N5986-20 
NORMAL 
0.0 % 
UG/L 

RESULT QUAL CODE 

1 U 1 U 1 U 2 U 2 U 2 U 
1 U 1 U 1 U 
1 U 1 U 1 U STYRENE r U 

TETRACHLOROETHENE 1 U 1 U 1 U I U ~~~ 11 
TOLUENE 1.3 0.9 J P 0.9 J P 10.7 

TRANS-1,PDICHLOROETHENE 1 U 1 U 1 U I1 
I 

U 11 U 11 U 

J P 
II I 

1 

1 U TRANS-1,3-DICHLOROPROPENE 1 

TRICHLOROETHENE 1 U 11 U I 1 

VINYL CHLORIDE 1 UJ c 11 UJ c 1 
U 
UJ I c 

WAV.JIES DBF 1 m7/01 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TB-092401-01 
09/24/01 
N5986-10 
NORMAL 
0.0 % 
UG/L 

VOLATILES 
1 ,l ,l -TRICHLOROETHANE 
1 ,1,2,2-TETRACHLOROETHANE 
1 ,1,2-TRICHLOROETHANE 

1,l -DICHLOROETHANE 
l,l-DICHLOROETHENE 
1,2,4-TRICHLOROBENZENE 

1,2-DIBROMO-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROBENZENE 
1 ,BDICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,3-DICHLOROBENZENE 
1 ,GDICHLOROBENZENE 

2-BUTANONE 
P-HEXANONE 
4-METHYLQ-PENTANONE 

ACETONE 

RESULT QUAL CODE 

1 U 
1 U 
1 U 

1 U 
1 U 
1 U 

1 UR C 

1 UJ C 
1 U 
1 U 
1 U 
1 U 
1 U 
5 UR C 

5 UR C 

5 U 

5 UR C 

Page 7 

TB-092401-02 TB-092501-01 
09/24/01 09/25/01 
N5986-01 N5986-13 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGR. 

II 

100.0 % 

IESULT QUAL CODE IESULT QUAL CODE IESULT QUAL CODE 

U 
U 
U I 

UR C 
UJ C I U I 
U 

I U I 

I 

i U 
i UR C 
I U I 

FFF BROMOCHLOROMETHANE 
BROMODICHLOROMETHANE 

BROMOFORM 
BROMOMETHANE 

CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLbROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

CHLOROFORM 
CHLOROMETHANE 

CIS-1 .P-DICHLOROETHENE 
CIS-l ,J-DICHLOROPROPENE 

ETHYLB’ ‘NE WAV-RE 12/07/01 

1 U 
1 U 

1 U 
1 U 

1 U 

1 U 
1 U 
1 U 
1 U 

1 U 
1 U 

1 U 

.l U 
1 U 



CT08 .4SB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TB-092401-01 TB-092401-02 TB-092501-01 
09/24/01 09l24/01 09/25/01 I/ 
N5986-10 N5986-01 N5986-13 
NORMAL NORMAL NORMAL 
0.0 % 0.0 % 0.0 % 100.0 % 
UG/L UGIL UGA 

RESULT QUAL CODEIRESULT QUAL CODE RESULT QUAL CODE 1 RESULT QUAL CODE 
VOLATILES I I 
M+P-XYLENES 1 U 

METHYLENE CHLORIDE 0.9 J 

0-XYLENE 1 U 

STYRENE 1 .U 

1 
P 12 

11 

U I 
U 
U 

1 U I 
1 U ‘TETRACHLOROETHENE 1 U 

1 11 TRANS-1,2-DICHLOROETHENE 1 U u 1 

TRANS-1,3-DICHLOROPROPENE 1 U 11 U 

TRICHLOROETHENE 1 VINYLS C-S-II ~RII-IF 1 a- 1 U I ~~ 

Page 8 

1 J P I 
1 U 

1 U 
1 U 
1 U a 
1 U 
1 U :,: 
1 U 

-.. 

WAV-RES.DBF 12fo7/01 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW38DS-08 
09/25/01 
N5986-14 
NORMAL 
0.0 % 
UGIL 

SEMIVOLATILES 
2,2’-OkYBIS(l-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,CDICHLOROPHENOL 
2,CDIMETHYLPHENOL 
2,CDINITROPHENOL 
2,GDINITROTOLUENE 
2,6-DINITROTOLUENE 
P-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLPHENOL 
P-NITROANILINE 
2-NITROPHENOL 
3&4dETHYLPHENOL 
3,3’-DICHLOROBENZIDINE 

3-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 

4-NITROANILINE 
4-NITROPHENOL 
BENZOlC ACID 
BlS(2-CHLOROETHOXYIMETHANE 
BIS(2-CHLOROETHYLIETHER 
BIS(2ETHYLHEXYL)PHTHAlATE 

BUTYL BENZYL PHTHALATE 
CARBAZOLE 
DI-N-BUTYL PHTHAlATE 
DI-N-OCTYL PHTHALATE 

DIBENZC IN 
WAS-RE. 1xeJOl 

RESULT QUAL CODI 

5 UJ C 
5 U 
20 U 
5 U 
5 u 
20 U 
5 U 
5 U 
5 U 
5 U 
5 U 
20 UJ C 

5 UJ C 

5 U 
5 UJ C 

20 UJ C 

20 U 
5 U 
5 U 
5 UJ C 

5 U 
20 UJ C 

20 U 

5 U 
5 U 
5 U 
6.9 
5 U 
5 UJ C 

5 U 
5 U 
5 U 

1 Page 

2WGW44DS08 
09/24/01 
N5986-02 
NORMAL 
0.0 % 
UGiL 

2WGW42DS08 2WGW43DS08 
09/24/01 09/24/01 
N5986-08 N5986-06 
NORMAL NORMAL 
0.0 % 0.0 % 
UG/L UGiL 

3ESULT QUAL CODE 

5 UJ C 
5 U 
20 U 
5 U 
5 U 
20 U 
5 U 
5 U 
5 U 
5 U 
5 U 
20 UJ C 
5 UJ C 
5 U 
5 UJ C 
20 UJ C 

20 U 
5 U 
5 U 
5 UJ C 
5 U 
20 UJ C 
20 U 
5 U 
5 U 
5 U 
40 

5 U 
5 UJ C 
5 U 
5 U 
5 U 

3ESULT QUAL CODE 

5 UJ C 
5 U 

IESULT QUAL CODE 

i UJ I c 
i U 
!O U 
i U 
j U 
!O UJ C 
j U I - 

5 U I 
5 U I 
5 U 

&y--p 

5 UJ I c 
5 U 5 U I 

20 UJ C 

5 U I 
5 U )+-j-Y- !7 I - 

5 UJ I c 
5 U 

h-+--F 5 U 
5 U 



CT08. .dSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5988 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW38DS08 
09l25m1 
N5988-14 
NORMAL 
0.0 % 
UGA 

RESULT QUAL CODI 
SEMlVOLATlLES 
DIETHYL PHTHALATE 5 U 

DIMETHYL PHTHAlATE 5 U 

HEXACHLOROBENZENE 5 U 
HEXACHLOROBUTADIENE 5 U 

HEXACHLOROCYCLOPENTADIENE 5 U 
HEXACHLOROETHANE 5 U 
ISOPHORONE 5 U 

N-NITROSO-DI-N-PROPYLAMINE 5 UJ C 
N-NITROSODIPHENYLAMINE 5 U 
NITROBENZENE 5 U 
PENTACHLOROPHENOL 20 U 
PHENOL 5 U 

WAS-RESDBF 12/06/01 

2WGW42DS08 
09l24lOl 
N5986-08 
NORMAL 
0.0 % 
UGR 

IESULT QUAL CODE 

i U I 
i U 
i U 

i U I 

1 U 

2WGW43DS08 
09/24/o 1 
N5986-08 
NORMAL 
0.0 % 
UG/L 

IESULT QUAL CODE 

Page 

2WGW44DS08 
09l24lOl 
N5988-02 
NORMAL 
0.0 % 
UGR 

2 

tESULT QUAL CODE 



/ CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW45DS08 
09/24/01 
N5986-04 
NORMAL 
0.0 % 
UGlL 

SEMIVOLATILES 
2,2’-OXYBIS(l-CHLOROPROPANE) 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,GDICHLOROPHENOL 
2,GDIMETHYLPHENOL 
PA-DINITROPHENOL 
2,4-DINITROTOLUENE 
2,&DINITROTOLUENE 
P-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLPHENOL 
2-NlTROANILINE 
2-NITROPHENOL 
3&4-METHYLPHENOL 
3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 
4,8-DINITRO-2-METHYLPHENOL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 

4-NITROANILINE 

4-NITROPHENOL 
BENZOIC ACID 
BlS(2-CHLOROETHOXYIMETHANE 
BISI2-CHLOROETHYL)ETHER 
BIS(P-El-HYLHEXYLjPHTHALATE 
BUTYL BENZYL PHTHALATE 
CARBAZOLE 
DI-N-BUlYL PHTHALATE 
DI-N-OCl-“’ PHTHAIATE 

DIBENZ IAN 
WAS-FE 12/06lOl 

RESULT QUAL CODE 

5 UJ C 

5 U 
20 U 
5 U 

5 U 

20 U 
5 U 

5 U 
5 U 

5 U 
5 U 
20 UJ C 

5 UJ C 

5 U 

5 UJ C 

20 UJ C 

20 U 

5 U 

5 U 

5 UJ C 

5 U 

20 UJ C 

20 U 

5 U 

5 U 

5 U 

1.1 J P 

5 U 

5 UJ C 

5 U 

5 U- 

5 U 

Page 3 

3MSPOl-08 DRMO-GMWlS-GW13 
09/25/01 09/24/01 
N5986-24 N5986-12 
NORMAL NORMAL 
0.0 % 0.0 % 
UGA UGiL 

DRMO-GMWSS-GW13 
09l24lOl 
N5986-11 
NORMAL 
0.0 % 
UGA 

3ESULT QUAL CODE IESULT QUAL CODE IESULT QUAL CODE 

5 UJ C 
U 

, UJ C 
1 U 

!O U ! 

i U I 

5 U I 

5 U I 
5 U 

5 U I 
5 UJ C 

+--j-F 5 U 

20 UJ I C 

5 U 

20 UJ C 

20 U 
5 U 
5 U 
5 U 
130 
5 U 
5 UJ C 
5 U 
5 U 
5 U 5 U 



CT08 ,ISB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

Page 4 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW45DS08 3MSPOl-08 
09/24/01 09/25/01 
N5986-04 N5986-24 
NORMAL NORMAL 
0.0 % 0.0 % 
UGA UGA 

DRMO-GMWlS-GW13 DRMO-GMWSS-GW13 
09/24/01 09/24mi 
N5966-12 N5988-11 
NORMAL NORMAL 
0.0 % 0.0 % 
UGA UGA 

I ! 
RESULT QUAL CODEIRESULT QUAL CODE IRESULT QUAL QUAL 

SEYIVOLATILES I 
CODE 1 RESULT CODE 

I I 

WASJESDBF 12/06/01 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

SAMPLE NUMBER: SWSGl8-08 
SAMPLE DATE: 09/25/01 
LABORATORY ID: N5986-22 
QC-TYPE: NORMAL 
% SOLIDS: 0.0 % 

I UNITS: UGA 

/ FIELD DUPLICATE OF: 
I 

RESULT QUAL CODI 

SEMIVOLATILES 
2,2’-OXYBIS(l-CHLOROPROPANE) 5 UJ C 

2,4,5-TRICHLOROPHENOL 5 U 

2,4&TRlCHLOROPHENOL 20 U 
I 2,GDICHLOROPHENOL 5 U 

2,4-DIMETHYLPHENOL 5 U 

2,GDINITROPHENOL 20 UJ C 

2,4-DINITROTOLUENE 5 U 

2,6-DINITROTOLUENE 5 U 

P-CHLORONAPHTHALENE 5 U 

P-CHLOROPHENOL 5 U 

2-METHYLPHENOL 5 U 

2-NITROANILINE 20 UJ C 

2-NITROPHENOL 5 UJ C 

3&GMETHYLPHENOL 5 U 

3,3’-DICHLOROBENZIDINE 5 UJ C 

3-NITROANILINE 20 UJ C 

4,6-DINITRO-2-METHYLPHENOL 20 U 

4-BROMOPHENYL PHENYL ETHER 5 U 

4-CHLORO-3-METHYLPHENOL 5 U 

4-CHLOROANILINE 5 UJ C 

4-CHiOROPHENYL PHENYL ETHER 5 U 

4-NITROANILINE 20 UJ C 

4-NITROPHENOL 20 U 

BENZOIC ACID 5 U 

BlS(2-CHLOROETHOXY)METHANE 5 U 

BIS(P-CHLOROETHYL)ETHER 5 U 

BIS(P-ETHYLHEXYL)PHTHAlATE 5 U 

BUTYL BENZYL PHTHALATE 5 U 

CARBAZOLE 5 UJ C 

DI-N-BUTYL PHTHALATE 5 U 

DI-N-OCT”’ PHTHALATE 5 U 

DlBENZr AN 5 U WASJIE 12mwo1 

Page 5 

SWSG21-08 
09l25lOl 
N5986-20 
NORMAL 
0.0 % 
UGA 

SWSG19-08 
09/25/01 
N5986-16 
NORMAL 
0.0 % 
UGR 

SWSG20-08 
09/25/01 
N5986-18 
NORMAL 
0.0 % 
UGA 

?ESULT QUAL CODE 

5 UJ C 
5 U I 

3ESULT QUAL CODE IESULT QUAL CODE 

i U 

20 U I 

5 U 
5 U 
5 U 
5 U 
20 UJ C 
5 UJ C 

5 U 
5 UJ C 
20 UJ C 

20 U 
5 U 
5 U 
5 UJ C 

5 U 
20 UJ C 

20 U 
5 U 

5 UJ I C 
20 UJ C 

5 U 
5 UJ C 

+-j-T 
5 U 
5 U 
5 U I 
1.3 J j P 
5 U 
5 UJ I c 

5 U 
2.3 J 1 P 



CT08 .dSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SWSG18-08 
09/25/01 
N5986-22 
NORMAL 
0.0 % 
UGA 

RESULT QUAL CODE 

SEMIVOLATILES 

DIETHYL PHTHALATE 5 U 

DIMETHYL PHTHALATE 5 U 

HEXACHLOROBENZENE 5 U 

HEXACHLOROBUTADIENE 5 U 

HEXACHLOROCYCLOPENTADIENE 5 UJ C 

HEXACHLOROETHANE 5 U 

ISOPHORONE 5 U 

N-NITROSO-DI-N-PROPYLAMINE 5 UJ C 

N-NITROSODIPHENYLAMINE 5 U 

NlTROBkNZENE 5 U 

PENTACHLOROPHENOL 20 U 

PHENOL 5 U 

~ SWSG19-08 SWSG20-08 
09/25/o 1 09&!5/01 
N5986-16 N5986-16 
NORMAL NORMAL 
0.0 % 0.0 % 
UGA UGA 

RESULT QUAL CODE 

5 U I 

Page 

SWSGSl-08 
09/25/01 
N5986-20 
NORMAL 
0.0 % 
UGA 

6 

RESULT QUAL CODE RESULT QUAL CODE 

5 U 5 U 

5 U 5 U 

5 UJ c 5 UJ C 

WAS-RES.DBF 12maOl 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW38DS08 
09/25/01 
N5986-14 
NORMAL 
0.0 % 
UGA 

POLYNUCLEAR AROMATIC HYDROCARBONS 
l-METHYLNAPHTHALENE 
P-METHYLNAPHTHALENE 

ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(k)FLUORANTHENE 

CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
FLUORANTHENE 

FLUORENE 
INDENO(l,P,S-CD)PYRENE 

RESULT QUAL CODI 

0.5 U 

0.5 UJ C 

0.016 U 
0.013 ‘U 
0.03 U 
0.012 UJ C 

0.021 U 
0.02 U 
0.009 U 
0.02 U 
0.012 U 
0.014 U 
0.009 UJ C 

0.007 U 
0.008 U 

NAPHTHALENE 0.008 U 

PHENANTHRENE 0.004 U 

PYRENE 0.18 

2WGW42DS-06 
09/24/01 
N5986-08 
NORMAL 
0.0 % 
UG/L 

IESULT QUAL CODE 

+-j-T 

3.021 U 
1.02 U 
mo9 U I 
1.02 U I 
I.012 U 
I.014 U 

E/--y 

2WGW43DS08 
09/24/01 
N5986-06 
NORMAL 
0.0 % 
UGA 

IESULT QUAL CODE 

I.5 U I 
I.5 UJ C 
I.016 U 

1.02 U I 
I.012 U I 
I.014 U 

Page 1 

2WGW44DS08 
09/24/o 1 
N5986-02 
NORMAL 
0.0 % 
UGA 

IESULT QUAL CODE 

I.5 U I 

1.5 UJ C 
I.016 U 

I.02 U I 
1.012 UJ I c 
I.014 U 

I.008 U I 

WAA-RE 12m5lOl 



CT08. ASB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2WGW45DS08 BMSPOl-08 
09/24/01 09/25/01 
N5986-04 N5986-24 
NORMAL NORMAL 
0.0 % 0.0 % 
UGA UGA 

DRMO-GMWlS-GW13 
09t24lOl 
N5986-12 
NORMAL 
0.0 % 

1 ““n 

Page 

DRMO-GMWSS-GW13 
09f24lOl 
N5986-11 
NORMAL 
0.0 % 
UGA 

2 

RESULT QUAL CODEIRESULT QUAL CODE IRESULT QUAL CODE 1 RESULT QUAL CODE 
POLYNUCLEAR AROMATIC HYDROCARBONS I I I 
1 -METHYLNAPHTHALENE 0.5 U 0.5 U 
2-METHYLNAPHTHALENE 0.5 UJ c 0.5 UJ C 
ACFNAPHTHFNF 0.018 U 0.016 U 
ACENAPHTHYLENE 0.013 U 0.3 
ANTHRACENE 0.03 U 0.03 U 
RFN7OfAIANTHRACFNF 0.012 UJ c 0.012 UJ C 
BENZO(A)PYRENE 0.021 U 0.021 U 
BENZO(B)FLUORANTHENE 0.02 U 0.02 U 
BENZO(G,H,I)PERYLENE 0.009 U 0.009 U 
BENZO(K)FLUORANTHENE 0.02 U 0.02 U 
CHRYSENE 0.012 U 0.012 UJ C 
DlBENZO(A,H)ANTHRACENE 0.014 U 0.014 U 
FI IlnRANTHFNF 0.009 UJ c 0.009 U 

FLUORENE 0.007 U 0.13 
INDENO(l,P,B-CD)PYRENE 0.008 U 0.008 U 
NAPHTHAI FNF 0.008 U 0.008 U 

PHENANTHRENE 
PYRENE 

0.004 U 10.004 U 
0.008 U lo.008 U 

0.5 U 0.5 U 
0.5 UJ c lo.5 UJ I C 
0.016 U 0.018 U 
0.013 U 0.013 U 
0.03 U 0.03 U 

0.012 UJ c 0.012 UJ C 
0.021 U 0.021 U 
0.02 U 0.02 U 
0.009 U 0.009 U 
0.02 U 0.02 U 
0.012 U 0.012 U 
0.014 U 0.014 U *i 

0.009 UJ c 0.009 UJ C 
0.007 U 0.007 U 
0.008 U 0.008 U 
0.008 U 0.008 U 
0.19 0.004 U 
0.55 0.008 U 

WAA RES DBF 12/05/01 



CTO816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GRbJP 
SDG: 5986 

Page 3 
SWSGl8-08 SWSGl9-08 
09l25lOl 09/25/o 1 
N5986-22 N5986-16 
NORMAL NORMAL 
0.0 % 0.0 % 
UGA UGA 

SWSG20-08 
09/25/01 
N5986-18 
NORMAL 
0.0 % 
UGA 

SWSG21-08 
09/25/01 
N5986-20 
NORMAL 
0.0 % 
UGA 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

3ESULT QUAL CODE 

3.5 U I 

IESULT QUAL CODE IESULT QUAL CODE RESULT QUAL CODI 

POLYNUCLEAR AROMATIC HYDROCARBONS 

1 -METHYLNAPHTHALENE 0.5 U 
::, 

1.5 U I I.5 UJ C 
j.016 U 

P-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 

0.5 UJ C 

0.016 u 

0.013 U 
. . 

B.013 U I LO3 U 
1.012 UJ C 

ANTHRACENE 0.03 U 

BENZO(A)ANTHRACENE 0.012 UJ C 

BENZO(A)PYRENE 0.021 U 

BENZO(B)FLUORANTHENE 0.02 U 

BENZO(G,H.I)PERYLENE 0.009 U I.02 U I BENZO(K)FLUORANTHENE 0.02 U 

CHRYSENE 0.012 UJ C 
DlBENZO(A,H)ANTHRACENE 0.014 U 
FLUORANTHENE 0.009 U 
FLUORENE 0.007 U 
INDENO(1,2,3-CD)PYRENE 0.008 U 
NAPHTHALENE 0.008 U 
PHENANTHRENE 0.004 U 
PYRENE 0.008 U 

Ml07 U 1.008 U I 

WAA-Ri 1 z/OYOl 



CT08 .JSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

Page 

GAMMA-CHI f3Rl-lANF 0.010 UJ I QR 
- .  .  .  .  .  .  _ . .  .  - .  . - - .  . I .  .  .  . -  

HEPTACHLOR 0.010 UJ QR 

HEPTACHLOR EPOXIDE 0.010 UJ QR 
METHDXYCHI f-S4 0.10 UJ 1 QR . ..-... -... -..--.. 
TOXAPHENE 1 .o UJ ( OR 

2WGW42DS08 2WGW43DS-08 
09/24/01 09/24/o 1 
N5986-08 N5986-06 
NORMAL NORMAL 
0.0 % 0.0 % 
UGK UGR 

2WGW44DS-08 
09l24lOl 
N5986-02 
NORMAL 
0.0 % 
UGIL 

2WGW45DS-08 
09124/o 1 
N5986-04 
NORMAL 
0.0 % 
UG/L 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

AROCLOR-1254 0.20 U 0.20 U 0.20 U 0.20 U -. 

AROCLOR-1260 0.20 U 0.20 U 0.20 U 0.20 U 
BETA-BHC 0.010 UJ QR 0.010 U 0.010 UJ QR 0.010 U 
DELTA-BHC 0.010 UJ QR 0.010 U 0.010 UJ QR 0.010 . U 

DIELDRIN 0.020 UJ QR 0.020 U 0.020 UJ QR 0.020 U 
ENDOSULFAN I 0.010 UJ QR 0.010 U 0.010 UJ OR 0.010 U 
ENDOSULFAN II 0.020 UJ QR 0.020 U 0.020 UJ QR 0.020 U 
ENDOSULFAN SULFATE 0.020 UJ OR 0.020 U I 0.020 UJ OR 0.020 U 
ENDRIN 0.020 UJ OR 0.020 U 0.020 UJ OR 0.020 U 
ENDRIN ALDEHYDE 0.020 UJ QR 0.020 U 0.020 UJ QR 0.020 U 
ENDRIN KETONE 0.020 UJ QR 0.020 U 0.020 UJ QR 0.020 U 
GAMMA-BHC (LINDANE) 0.010 UJ QR 0.010 U 0.010 UJ QR 0.010 U 

.O.OlO U 0.010 UJ OR 0.010 U 
0.010 U 0.010 UJ QR 0.010 U 
0.010 U 0.010 UJ QR 0.010 U 
0.10 U I lo.10 UJ I- QR IO.10 U I I I ~. I- 1 

1.0 U Il.0 UJ 1 QR Il.0 U 
I I 

WAP-RES Dt3F 12Kwo1 



CT0816-NSB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

Page 2 

SWSGl&08 
09/25/01 
N5986-22 
NORMAL 
0.0 % 
UGR 

3MSPOl-08 DRMO-GMWlS-GW13 
09/25/01 09/24/01 
N5986-24 N5986-12 
NORMAL NORMAL 
0.0 % 0.0 % 
UGA UGiL 

DRMO-GMWQS-GW13 
09/24/01 
N5986-11 
NORMAL 
0.0 % 
UGR 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 

PESTlClDESlPCBs 
4,4’-DDD 0.020 U 
4,4’-DDE -0.020 U 

4.4’-DDT 0.020 U 
ALDRIN 0.010 U 
ALPHA-BHC 0.010 U 
ALPHA-CHLORDANE 0.010 U 
AROCLOR-1016 0.20 U 
AROCLOR-1221 0.40 U 
AROCLOR- 1232 0.20 U 
AROCLOR-1242 0.20 U 
AROCLOR-1248 0.20 U 
AROCLOR-1254 0.20 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 
GAM.MA-CHLORDANE 0.010 U 
HEPTACHLOR 0.010 U 

HEPTACHLOR EPOXIDE 0.010 U 
METHOXYCHLOR 0.10 U 

TOXAPHENE 1 .o U 

IESULT QUAL CODE IESULT QUAL CODE 3ESULT QUAL CODE 

1.020 U I I.020 U I 

1.020 U 
1.020 u 

3.20 U I 

3.40 U I 
1.20 U 
1.20 U I 
1.20 U 
1.20 U 

I.20 U 
I.20 U 

3.20 U I I.20 U I 
3.010 U 
3.010 U 

j.010 U 
I.010 U 

3.020 U I 1.020 U I 

3.010 U I 
l-l.020 U 

cl.020 U 

!I.010 U 
D.010 U I 

WAP-RE 12m4401 
- 



CT08. .ISB NEW LONDON 
WATER DATA 
CHEMTECH CONSULTING GROUP 
SDG: 5986 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SWSGlQ-08 
09/25/01 
N5986-16 
NORMAL 
0.0 % 
UG/L 

PESTlClDESlPCBs 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 
BETA-BHC 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 

RESULT QUAL CODE 

0.020 U 0.020 U 0.020 U 
0.010 .lJ 
0.010 U 
0.010 U 0.20 U 
0.40 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
0.010 U 
0.010 U 0.020 U 

0.010 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 
0.010 U 
0.010 U 
0.010 U 
0.010 U 
0.10 U 
1.0 U 

Page 3 
SWSG20-08 SWSGPl-08 
09/25/01 OQl25lOl 
N5986-18 N5986-20 
NORMAL NORMAL 
0.0 % 0.0 % 
UGiL UG/L 

II 

100.0 % 

,ESULT QUAL CODE 

I.020 U I 

IESULT QUAL CODE 

I.020 U I 

IESULT QUAL CODE 

z/-j- 

1.40 U I 1.20 U 1.20 U I 1.20 U I 

I.020 U I.020 U I.020 U I 
I.020 U 1.020 U 
I.010 U I 
I.010 U I 
I.010 U 
I.010 U I 

12/04/01 WAP-RES DBF 



APPENDIX G 

SUMMARY OF MONITORING PROGRAM ANALYTICAL DATA 

YEARS 1 AND 2 



Table 

Table G-l 

Table G-2 

Table G-3 

Table G-4 

Table G-5 

Table G-6 

Table G-7 

Column Name 

CAS 

Parameter 

Detection Frequent) 

Minimum Cone 

Minimum Qualifier 

Maximum Cone 

Maximum Qualifier 

Detection Range 

Minimum Non-Detect 

Maximum Non-Detect 

Range of Non-Detects 

Sample Containing 

Description 

Upgradient Monitoring Well Frequency of Detection for Years 1 and 2 

Reference Monitoring Well Frequency of Detection for Years 1 and 2 

Downgradient Monitoring Wells in Area A Downstream Frequency of Detection 
for Years 1 and 2 

Downgradient Monitoring Wells in Area A Wetland Frequency of Detection 
for Years 1 and 2 

Downgradient Seep Location Frequency of Detection for Years 1 and 2 

Downgradient Staff Gauges Frequency of Detection for Years I and 2 

Downgradient Soil Samples Frequency of Detection for Round 1 

Description 

Chemical Abstract Service Number 

Chemical or Analyte Name 

Detection ‘s/number analyzed, a duplicate pair is counted as one. Rejected 

values are excluded. 

Minimum detection 

Qualifier of minimum detection 

Maximum detection 

Qualifier of maximum detection 

Range of detections 

Minimum non-detected quantitation limit 

Maximum non-detected quantitation limit 

Range of non-detected quantitation limits 

Name of sample with maximum detection 
Maximum Concentration 
Location of Maximum Name of location with maximum detection 
Concentration 
Average of Positive Arithmetic Average of positive results 
Detects 
Average of All Detects Arithmetic Average of all results. Uses % non-detected quantitation limits for 

non-detects and excludes rejected values. 

italicized columns use the average of the duplicate pair. All else use the duplicate pair. 





-. 
- 
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S”MMAAY OF FREOUENCY OF DETECTION ,NFORYATlON 
FOR DOWNGRADIENT MONITORING WELLS IN AREA A WETLAND 

AREA A LANDFILL. NSB.NLON. GROTON. CT 

I , 11.358 1 5 IO . . 







SUMMARY OF FREOUENCV OF OETECTlON INFORMATION 
FOR DOWNGRADIENT STAFF GAUGES 

SWSG22.Lx-F 
SWSG224s 
SWSG2206-F 
SWSGZZ~I 



SVMUARY OF FREDUENCV OF DETECTON ,NFORMlTlON 
FOR DOWNGRADIENT STAFF GAUGES 

AREA A LANDFILL. NSB-NLON. OIROTON, CT 



TABLE G-7 

SUMMARY OF FREQUENCY OF DETECTION INFORMATION 
DOWNGRADIENT SOIL SAMPLES 

AREA A LANDFILL. NSB-NLON, GROTON. CT 

PARAMETER 

tile Organic8 (ughg) 
TONE 

ClnE 

RIDE 

SAMPLE 
AVERAGE 

;R;;;;;c; MINIMUM CONC oy;z;;R MAXIMUM CONC $,2”:zE; 
DETECTION MINIMUM NON- MAXIMUM RANGE OF NON CONTAINING LOCATION OF MAXIMUM AVERAGE OF 

RANGE DETECT NON.DETECT DETECTS MAXIMUM CONCENTRATION 
OF ALL 

CONCENTRATION 
POSITIVE DETECTS RESULTS 

1 11111 1 22 1 I 280 I 122.2eo~ 0 1 0 0 1 2W-SU-43DSA-M-991 ,WuWdl~9 I Ia I PO I 
I 5Jll I 6 I J 1 27 1 J 1 6-27 ] IO [ 27 I,l 17 IIW Cl, “3”CA ““““1 

1 I,/11 1 2 I I 9 I I 2.9 I 0 1 0 

_ . --- , “” , 1* 

IV CI , L..-IIV~YYO~VYZ~, 2WMW43DS 12 I 1013636 
0 1 2w.suc!8Ds.o2-99 I2WMW38DS.2WMW42DS~ 4 90909 1 4 90909 

311 10 40 10-40 
172-55.9 _^_^  ̂ 14.4-DDE ..^__ 2411 52 10 52-10 35 35.72 I21 

1111 28 28 28 -. 

,111 3 3 3 
I,, 1 110 110 110 
,,,I 22 22 22 

1 1,111 1 486u 1 1 19704 1 I %0~19700 I I , ” , 
ENIC 1. tIllI 1 12 I 1 151 1 I 12.151 1 1 1 ,., 1;; 
IUM [ Ill11 I 28.3 I I 115 I 1 283-715 1 0 1 0 1 0 1 

“9P I I I ” I ” I ” 

1 11111 1 289 I 876 I I 289.076 1 0 0 

ArrocMed Sample% 

ZW-SU-38DS-02-99 
zw-SU-390.5W-99 
ZWw40DS.oS.99 
zw-SU.4~DSM.99 
2w SU4PDS.7 5.99 
ZW-SU43DSAM-99 
2Ww44DSM.99 
2W&J44DSd+99.AVG 
2W-SU44DSM.99-0 
2w-Su45Ds4Hs 
2Ww46DSM.99 
zw-SU-ITDS-02.99 
3.su.37sw99 
3-SU-37S02.99-AVG 
3.su.37s-02.99.D 



APPENDIX H 

STATISTICAL TABLES AND TEMPORAL PLOTS 



STATISTICAL TABLES 



Tabk H-1 
COEFFICIENTS A, FOR W TEST OF NORMALITY FOR Nd? to 50 



Table H-2 
PERCENTAGE POINTS OF THE W TEST FOR N=3 to 50 

- ..~- .---- -- - 



Table H-3 
95th PERCENTILES OF F-DISTRIBUTION WITH v, and v1 DEGREES OF FREEDOM 

NOTE: v, : Degrees of Freedom for numerator 
v2: Degrees of freedom for denominator 



TEMPORAL PLOTS 



1.2 

1.0 

0.2 

0.0 

Benzo(a)anthracene Concentrations Versus Time 
Upgradient and Downgradient Monitoring Wells in Bedrock and Alluvium 

Area A Landfill, NSB-NLON, Groton, Connecticut 

08/28/99 12/06/99 03/15/00 06/23/00 lO/Ol/OO 01/09/01 04/19/01 07/28/01 11/05/01 

Date 

I+4MWlS +2LMW20S - - 3MW34 
-___ -.- 



1.2 

1.0 

3 
2 0.8 
w 
c 
0 
'$ 0.6 

E 
t!i 
g 0.4 
0 

0.2 

0.0 c- 

Benzo(a)anthracene Concentrations Versus Time 
Downgradient and Reference Monitoring Well Locations in Dredge Spoils 

Area A Landfill, NSB-NLON, Groton Connecticut 

I\ II\ 

08/28/99 12/06/99 03/15/00 06/23/00 10/01/00 01/09/01 04/19/01 07/28/01 11/05/O' 
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SPECIFIC COMMENTS 

Comment 1 - p. 2-11,§2.3.6 

The text notes that the GroundwateVLeaching Modeling Study predicted long-term changes in the 
groundwater elevations beneath the landfill cover, ranging from 0.1 feet along the Area A Wetland 
boundary to 0.5 feet at the eastern end of the landfill. Has this prediction been tested against water- 
level data collected before and after the cap installation? Such a test would add confidence to the 
model predictions. 

Response 

No. This same comment was provided by the EPA on the Basewide Groundwater Operable 
Unit Remedial Investigation (BGOURI) and the Navy’s response has not changed (see 
Response to Comment No. 4, p. 5-l 2, Section 5.3.4.2, Original Specific Comment No. 68, 
Final BGOURI). To fully understand this issue, a comprehensive study of the groundwater 
elevations in the vicinity of the Area A Landfill would need to be completed under conditions 
similar to those when the pre-cap water levels were measured. Because of the variability in 
rainfall and recharge, it would be impossible to use a single round of water level 
measurements (i.e., the only information currently available) to confirm long-term changes in 
the elevation of the groundwater. Because the current Groundwater Monitoring Program 
does not include many of the original wells located within the landfill and the program does 
not include a comprehensive groundwater study, the Navy does not plan to conduct a long- 
term groundwater elevation study or verify the model’s predictions. 

Comment 2 - p. 4-2,§4.2.1 

It is interesting to note that chloride is very high (e.g., 19,000 mg/L in 2WMW43DS in Round 8; e.g., 
Table 4-2) in dredged material wells, and sodium, where data are reported, is also high (e.g., 8,400 
mg/L in 2WMW43DS in Round 8; e.g., Appendix A of Appendix F), and correlated strongly with 
chloride. In addition, salinity was measured in the dredged material samples as high as 33 ppt 
(2WMW46DS; Table D-l). Thus, the dredged material pore water appears to retain a strong signal 
of the seawater that presumably once saturated it when in the Thames estuary. While high chloride 
is sometimes associated with landfill leachate, it is noted that 2WMW21 S, which is not downgradient 
of the landfill, shows chloride comparable to other dredged material wells (e.g., 17 ppt in Round 8; 
>21 ppt in rounds 2 and 3). Note that the high-chloride wells also show high calcium, magnesium, 
potassium, and alkalinity (e.g., 2WMW43DS in Round 8: 202 mg/L; 668 mg/L; 371 mg/L; and 2100 
mg/L, respectively), with levels also approaching those of seawater. As a conceptual model 
emerges for transport processes that influence inorganics concentrations, these observations 
should be incorporated. For example, how have these indicators of seawater persisted since the 
time of emplacement of the dredged material? 
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Response 

Agree. A conceptual model of the hydrogeologic conditions present at the Area A Landfill 
was provided in Section 2.3.6 of the Groundwater Monitoring Plan for the Area A Landfill 
(TtNUS, January 1999). The geochemicai processes influencing the migration of inorganics 
in the groundwater in the vicinity of the Area A Landfill has been developed using historical 
and recent data collected from the site. The model is described below. This information will 
be incorporated into Section 2 of the Annual Report and other sections of the report (e.g., 
Sections 4 and 5) as necessary to aid in determining future groundwater monitoring efforts. 

The conceptual model for the Area A Landfill groundwater begins with an understanding of 
the nature of the dredge spoil filling the valley. The dredge spoil material was originally 
sediment in the Thames River which is an estuarine system. Within the estuarine system, 
sediments and dissolved metals are co-deposited due to changes in the mix between 
freshwater and seawater. Typically, estuarine sediments are rich in organic carbon content. 
Following deposition and only moderate burial, estuarine sediments are typically anaerobic, 

due to microbial action on the rich deposits of organic carbon. Under anaerobic conditions, 
manganese and iron oxyhydroxide coatings on sediment grains will undergo reduction and 
dissolution. The primary result is mobilization of iron in the sediment porewater. 
Secondarily, trace metals sorbed to the oxyhydroxide coatings are both reduced and 
mobilized or simply released from the surface coating during dissolution. Redistribution of 
the major and minor metals within the sediment via concentration gradients in the 
porewaters may bring the metals to a more oxidizing, sediment-surface environment or 
areas of sulfate reduction and sedimentary pyrite formation. In either environment the major 
and minor metals will be precipitated, co-precipitated and/or re-adsorbed. The important 
point is that, in all likelihood, the dredge spoils deposited beneath and adjacent to the Area A 
Landfill contained discrete sedimentary iron sulfide minerals in addition to iron and 
manganese oxyhydroxide coatings. The dredging process created homogenized sediment 
with sulfide minerals and oxidized grains intimately mixed. The evolving groundwater 
geochemistry within the dredge spoils represents a process of re-equilibration among the 
homogenized spoils, entrained estuarine to marine porewater, and fresh groundwater and 
surface water. 

The conceptual model for groundwater in the vicinity of the Area A Landfill continues with the 
conceptual model of groundwater flow developed for the Area A Landfill groundwater 
modeling study completed by Brown & Root Environmental in 1996. In that study, several 
cross-sections were developed showing the groundwater flow lines from the recharge area 
upgradient of the Area A Landfill to the discharge area downgradient of the Area A Landfill in 
the Area A Wetland. Two of those cross-sections (i.e., B-B’ and C-C’), which were depicted 
on Figures 2-6 and 2-7 in the Groundwater Monitoring Plan for Area A Landfill (TtNUS, 
January 1999), were selected for more detailed examination of the major element 
geochemistry of samples from the wells. Monitoring wells installed and screened within the 
dredge spoils downgradient of the landfill for the Groundwater Monitoring Program, but after 
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completion of the modeling study, have been added to the geochemical data set. Monitoring 
wells are typically distinguished based on whether they are located upgradient or 
downgradient of a source of contamination. For the Area A Landfill, the wells need to be 
further discriminated on the basis of the screen interval material. In either selected transect, 
wells may be screened in one or more of four types.of material: alluvium, bedrock, landfill, or 
dredge spoil. Based on the screen interval elevations and drilling logs, wells in transect B-B 
have been divided into four groups, those screened in bedrock, alluvium/bedrock, 
landfill/dredge spoil and dredge spoil. In transect C-C’, wells with geochemical data have 
been divided into three groups, those screened in bedrock, landfill, and dredge spoil. Figure 
1, which is attached to these responses to comments, provides a conceptual model of 
groundwater flow. 

The major element data set, taken from the data collected for the Phase II RI and 
groundwater monitoring program, is somewhat limited with major cation analyses (i.e., 
sodium, potassium; calcium, magnesium) available for most wells during most sampling 
events. Complete data for major anions (i.e., chloride, sulfate and alkalinity) are available 
only for the downgradient wells screened in dredge spoil material that were installed 
specifically for the monitoring program. Field measurements of stabilization parameters are 
available but data from wells sampled in the early 1990s do not have a complete set (e.g., 
missing ORP). 

Based on the ranges of the major cation analyses (Table 1) and the information provided in 
Items 1 through 6 below, it is apparent that there are several distinct and surprisingly 
consistent water types present. The lowest concentrations of major cations are present in 
samples from the bedrock and alluvium/bedrock screened wells. Both of these screen 
intervals tend to represent groundwater that, even though physically located beneath the 
landfill and/or dredge spoils, is upgradient or side gradient of the landfill. Wells screened 
within landfill material have the next highest major cation concentrations with wells screened 
across the landfill/dredge spoil interface having slightly higher cation concentrations. The 
highest concentrations are present in wells screened within the dredge spoil material. 

1 Bedrock 
l Weathering type environment 
. Low pH (556.5) 
l Relatively aerobic (DO>2 mg/L) 
l Low specific conductance (cl mS/cm) 
0 Low concentration of major cations 
0 Low concentrations of major anions 
l Major anion is alkalinity (predicted) 
l Low TOC concentration (predicted) 
l ORP positive (predicted) 
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2. Alluvium/Bedrock 
l Very similar to bedrock 

3. Landfill 
l Moderate pH (6.5-7) 
l Slightly higher specific conductance (2-4 mS/cm) 
l Higher major cation concentrations 
l Higher major anion concentrations (predicted) 
l Major anion is alkalinity (predicted) 
l Borderline aerobic (1 <DO<3 mg/L) (predicted) 
l Moderate TOC concentration (predicted) 
l ORP slightly positive to slightly negative, may fluctuate (predicted) 

4. Dredge Spoil (near freshwater recharge) 
l Originally estuarine sediments 
l High pH (generally >7) 
l Relatively anaerobic (ORP < -300 mV) 
l High specific conductance 
l High major cation concentrations with sodium dominant 
l High major anion concentrations with chloride dominant 
l High TOC concentration (generally >20 mg/L) 
l High sulfate concentration 

5. Dredge Spoil (far from freshwater recharge) 
l Originally estuarine sediments 
l Highest pH (generally >7) (predicted) 
l Strongly anaerobic (ORP < -400 mV) (predicted) 
l High specific conductance (predicted) 
l High major cation concentrations with sodium dominant (predicted) 
l High major anion concentrations with chloride dominant (predicted) 
l High TOC concentration (generally >20 mg/L) (predicted) 
l Lower sulfate concentration (predicted) 

l Measurable dissolved sulfide concentration (predicted) 
l Moderate dissolved iron concentration (predicted) 
l Measurable dissolved methane concentration (predicted) 
l Measurable dissolved hydrogen concentration (>3nM) (predicted) 
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6. Surface water discharge (predominantly dredge spoil groundwater) 
l Iron oxyhydroxide precipitation (predicted) 
l Trace metal concentrations low (sorbed or co-precipitated on iron floe) (predicted) 
l Relatively high specific conductance (predicted) 
l Minor carbonate mineral precipitation (predicted) 
l Moderate pH (predicted) 
l Chloride and sulfate are major anions (predicted) 

It is clear that groundwater flow that intersects the landfill or dredge spoil material is 
dramatically altered. Additional geochemical parameters measured within these two 
populations of wells should indicate that the anion concentrations are significantly higher 
than those in either bedrock or alluvium. In addition, specific conductance and groundwater 
pH are significantly higher in the landfill and dredge spoil samples. The data available to 
evaluate landfill type groundwater are limited and relatively old (prior to 1995). Based on the 
limited data from wells screened in landfill material it is unlikely that the landfill has much 
impact on the groundwater composition observed in the dredge spoils. Geochemical data 
suggest that landfill groundwater is an intermediate between the alluvium/bedrock type and 
the dredge spoil groundwater. Major cation concentrations are still five to ten times higher in 
the dredge spoil monitoring wells. 

Based on the likely distribution of sulfide minerals within the dredge spoils and their 
exposure to relatively oxidizing groundwater, it is likely there will be release of ferrous iron 
and sulfate along with hydrogen ion. Oxidation of the sulfides may mobilize other metals, 
e.g., As, that were co-precipitated in the sedimentary environment. Oxidation-reduction 
conditions within the dredge spoils are more oxidizing than in the sedimentary environment 
due to exposure to more aerobic groundwater. Dissolved iron released from sulfide mineral 
weathering may reprecipitate in more oxidizing areas within the wetland as a “green rust” (a 
mix of ferric and ferrous iron) or oxyhydroxide with subsequent adsorption of trace metals 
(e.g., As). Other areas of the wetland, more isolated from groundwater recharge may revert 
to sulfate reduction and subsequent sulfide mineral precipitation. Arsenic has been non- 
detect in monitoring wells in the Area A Downstream, which is downgradient of the Area A 
Landfill and Area A Wetland, indicating that arsenic is not migrating from the dredge spoil 
material and confirming the geochemical conceptual model. 

To verify this geochemical conceptual model, the Navy proposes to conduct additional 
groundwater monitoring that would focus on major element geochemistry in two series of 
wells along two transects that follow the path of groundwater flow through the Area A 
Landfill. The monitoring wells that were selected cover the major aquifer materials present at 
the Area A Landfill (i.e., bedrock, alluvium, landfill, and dredge spoil). The first transect, 
which is through the west/central portion of the landfill, will include monitoring wells 4MWl S 
(bedrock), 2LMW29A (alluvium), 2LMW29F (fill), 2LMW7D (bedrock), 2LMW7S (fill/dredge 
spoil), and 2WMW40DS (dredge spoil). The second transect, which is through the eastern 
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portion of the landfill, will include 2LMW20S (fill/alluvium), 2LMW32F (fill), 2LMW32DS 
(dredge spoil), 2LMW32B (bedrock), and 2WMW46DS (dredge spoil). Monitoring well 
2WMW21 S (dredge spoil), which is not located along either transect, will also be included in 
the additional sampling activities as a reference d.redge spoil monitoring well. The 

locations of these wells are shown on Figure 2, which is attached to these responses to 
comments. It should be noted that monitoring wells 4MW 1 S, 2WMW40DS, 2LMW20S, 
2MW46DS, and 2WMW21S are currently included in the Area A Landfill groundwater 
monitoring program. 

A maximum of two rounds of groundwater samples will be collected from the proposed wells 
to confirm the general geochemical characteristics already identified in the conceptual 
model. The sampling activities will be conducted concurrent with sampling activities for the 
Area A Landfill groundwater monitoring program. Because many of the wells have not been 
sampled since before the Area A Landfill cap was installed, each monitoring well will be re- 
developed prior to sampling. If it is found that a proposed monitoring well is not functional, 
an alternative well will be selected, developed, and sampled in its place. 

The groundwater samples collected from the additional monitoring wells will be analyzed for 
parameters that will provide geochemical evidence, primarily redox conditions and pH, for 
major metal mobilizing and precipitation/sorption processes. The samples will be analyzed 
for the same parameters currently included in the groundwater monitoring program [i.e., total 
and dissolved inorganics, alkalinity, COD, chloride, hardness, sulfate, TDS, TSS and water 
quality field parameters (pH, DO, ORP, salinity, conductivity, turbidity, and temperature)] as 
well as additional parameters (i.e., ferrous iron, dissolved sulfide, TOC, dissolved hydrogen, 
and methane). 

The Navy, EPA, and CTDEP discussed this issue during a conference call on June 5,2002. 
The details of the proposed additional monitoring activities will be documented in a Letter 

Work Plan. The results of the actual additional sampling and analysis activities will be 
presented in the Area A Landfill Year 3 Annual Groundwater Monitoring Report. The data 
interpretations presented in the report will focus on confirmation of the proposed conceptual 
model. If warranted, geochemical modeling may be conducted to provide supporting 
information for the conceptual model. 

Comment 3 - p. 4-2,§4.2.1 

Reference is made in the first paragraph on this page to well 2WMW21 DS, rather than 2WMW21 S. 
Please check nomenclature for consistency. 
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Response 

Agree with clarification. The typographical error noted in the comment is in the first 
paragraph on p. 4-4. The monitoring well designation will be changed to 2WMW21S as 
requested. 

Comment 4 - p. 4-4,§4.2.1 

It is interesting to note that pH and ORP appear to be inversely correlated (see, e.g., Table D-l). 
This may reflect the residence time of groundwater, or equivalently, the distance traveled from 
recharge/infiltration. Low-pH (acid rain), high-ORP water recharges groundwater (e.g., near 
4MWl S), and is buffered along its path, while simultaneously being depleted of oxygen by 
interaction with organic carbon in the aquifer and/or the landfill. 

Response 

Comment noted. Please refer to the response provided for Specific Comment 2. 

Comment 5 - p. 4-20, 94.5 

Following previous review comments suggesting that elevated arsenic in groundwater in the 
dredged material might be because of reductive dissolution of iron oxyhydroxides and consequent 
mobilization of sorbed arsenic, the report shows plots of total arsenic versus total iron (Fig. 4-14) 
and dissolved arsenic versus dissol,ved iron (Fig. 4-l 5). No correlation is apparent in these plots, as 
noted in the text. The lack of such an association is somewhat surprising, particularly given the 
strong correlation between arsenic and iron found in solid phases (see, e.g., Fig. 4-l 3), along with 
the very low ORP found in groundwater in the dredged material. In view of the importance of 
understanding the processes controlling arsenic concentrations in groundwater at the site, and their 
implications for long-term monitoring, it is worthwhile to re-examine the existing data. In particular, it 
may be fruitful to seek factors that may mask a correlation between arsenic and iron in groundwater. 
First, the treatment of non-detects (NDs) may obscure a pattern. In the present case, it appears 

that Figures 4-l 4 and 4-15 are constructed by plotting As at half its detection limit when As is 
undetected. Detection limits for the arsenic analyses appear to be somewhat variable, ranging, for 
example, from 4 to 13.1 ug/L in Round 8 analyses on filtered samples. Analytical results for iron are 
not reported in Table 4-3; therefore, no assessment of iron detection limits and their possible 
influence on the plots can be made. In any event, perhaps the correlation should be sought only 
using analyses for which both As and Fe were quantified. Second, the text notes (p. 4-20,§4.5) that 
turbidity levels were high (visually), despite the low-flow sampling procedure. Although the 
correlation between As and Fe is not apparent even for the filtered samples, it is possible that the 
presence of very fine (co.45 urn) particulates introduces another variable. Finally, it is sometimes 
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found that careful separation of individual wells or groups of wells reveals a correlation, possibly 
owing to spatial variation in the ratio of arsenic to iron in solid phases. For future documentation of 
analytical results from the monitoring program, please report iron in the summary tables. (I note that 
iron analyses are reported in the QA tables provided in Appendix A (Qualified Analytical Results) of 
Appendix F (Round 8 Data Validation...), but only for samples that are qualified.) Given the 
potentially important role of iron in the transport of iron, these data should be documented. 

In the absence of complete reporting of iron analyses, correlations between various metals were 
sought as a secondary indicator of reductive dissolution. It is expected that iron oxyhydroxides, if 
present, would sorb other metals in addition to arsenic. If these metals are present in groundwater 
in fixed ratios to iron, then they will also appear in fixed ratios to each other. Examination of data 
from Round 8 (Table 4-l) shows a correlation of copper and zinc for samples for which both 
elements were above detection limits. This test is limited, of course, by the small number of 
samples. However, it is suggestive of a role for reductive dissolution, even though a correlation of 
arsenic and iron is not apparent in the data presented in Figures 4-14 and 4-15. 

Response 

Agree with clarification. The effects of nondetects on Figures 4-14 and 4-15 will be 
evaluated and the results of the evaluation (i.e., additional figures) will be presented in the 
final Year 2 Annual report. 

Iron was not identified as a COC for the Area A Landfill and as such it has not been provided 
in Table 4-3. Because it is not a COC, the Navy does not intend to present iron results in 
Table 4-3 in the future. The EPA can find the iron results, both detections and nondetects, 
for the Round 8 sampling event in the data summary tables provided in the validation letters 
in Appendix F. Iron data for previous rounds were provided in the previous quarterly and 
annual reports. 

Please refer to the conceptual model discussed in the response to Specific Comment 2. 
Based on this conceptual model it appears that the source of the arsenic detected in the 
downgradient monitoring wells is the dredge spoils versus the Area A Landfill. The 
information provided in the referenced response and the Year 2 Annual Report also 
indicates that the arsenic is not migrating downgradient from the Area A Wetland. The Navy 
provides a proposal for additional sampling to confirm the conceptual model in the response 
to Specific Comment 2. 

Comment 6 - p. 4-20, $4.5 

I note in Table D-l that DO is measurable at a few mg/L in many samples where ORP is very low (<- 
300 mV). For example, in 2WMW40DS in Round 8, DO is 3.36 mg/L, while ORP is -372 mV. 
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Similarly, 2WMW43DS in Round 8 shows DO at 4.13 mg/L and ORP at -390 mV. While disparity 
between DO and ORP measurements is not uncommon because of limitations on field 
instrumentation or disequilibrium among the redox couples, these data raise questions about the 
redox conditions. The sulfate data, too, seem inconsistent with the reported ORPs. Sulfate 
reported for 2WMW43DS in Round 8 (see, e.g., Appendix A of Appendix F) is 530 mg/L. How can 
this high sulfate be reconciled with the low ORP observed at this well? Is it possible that sulfide 
formation and oxidation plays a role in controlling iron concentrations in solution, and, by 
association, arsenic? 

Response 

Agree with clarification. There are limitations on DO measurements using field instruments. 
Field test kits typically provide more accurate DO results than field probes. As can be seen 
in Table D-l, ORP readings for 2WMW40DS have consistently been approximately -325 
mV through 8 rounds of monitoring, while DO readings have varied from 0 to 3.36 mg/L, 
excluding the anomalous DO reading recorded during Round 5. Therefore, some of the 
discrepancies between ORP and DO may be caused by the instruments. 

The response to Specific Comment 2 provides a conceptual model of the geochemical 
processes affecting the dredge spoils. These dredge spoils were originally anaerobic 
estuarine sediments that may contain sedimentary sulfide minerals. As these minerals 
undergo oxidation they release iron (possibly some arsenic) and sulfate. ORP is difficult to 
interpret by itself. Based on available references (e.g., Stumm and Morgan, Aquatic 
Chemistry) it is likely that given the measured ORP in the groundwater, redox conditions 
may be in the iron reduction zone, but not quite reducing enough for significant sulfide 
production. Also, given the presence of abundant dissolved iron and relatively low 
concentrations of sulfide, if sulfide minerals start to precipitate, measurable concentrations 
of sulfide will not be seen in groundwater. The information suggests sedimentary sulfide 
mineral oxidation giving dissolved iron, sulfate and perhaps, releasing of some arsenic. 

Comment 7 - p. 4-20,§4.5 

The “threshold” effect found in the plots of As versus TDS (Figs. 4-10 and 4-11) is intriguing; 
elevated As appears to be associated with samples with TDS greater than about 2000 mg/L. Is 
there a proposed mechanism to explain this phenomenon? Is it possible that the dredged material 
wells tend to be high in TDS from the seawater characteristics discussed in a previous comment, 
and that, somewhat independently (e.g., because the dredged material is high in organic carbon and 
groundwater velocities are small), the dredged material wells also sample a highly reducing 
environment? 
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Response 

As mentioned in Section 4.5 of the Year 2 Annual Report, interferences with the ICP method 
was considered as one potential reason. The ICP methodology cautions that high TDS 
(>1,500 mg/L) and salts can cause interference with the analysis. However, the project 
laboratory was contacted about this issue and they indicated that appropriate dilutions were 
completed to compensate for high TDS. This laboratory also routinely analyzes samples 
collected from marine environments. Other explanations for this phenomenon are not 
evident. 

See response to Specific Comment 2. 

Comment 8 - 95.2 

A number of recommendations are made in s5.2, and are addressed in this comment. 

Monitoring frequency: Reduction from quarterly to bi-annual sampling is appropriate at this time. 
Sufficient quarterly data are in hand to evaluate short-term variability, including potential seasonal 
effects. There are no indications of rapid changes in COCs that would require high-frequency 
monitoring in order to resolve trends. 

Analytes: I agree that analyses for VOCs, pesticides, and PCBs can be eliminated without loss of 
significant data. These compounds have been ND for two years. Dissolved metals analyses, as 
well as the miscellaneous parameters (e.g., alkalinity, COD, chloride, hardness, sulfate, TDS, TOC), 
are important to developing a defensible conceptual model for the transport of arsenic in this 
environment, and should not be dropped at this time. 

Arsenic monitoring criteria: I agree that the appropriate criterion for arsenic should be discussed. It 
is not apparent that arsenic concentrations in groundwater downgradient of the landfill can be 
expected to change in the foreseeable future. A sound conceptual model for the source(s) and 
controls on transport of arsenic in this setting, consistent with available site data, is essential to 
guide the discussion. Please evaluate all available data to support the development of a conceptual 
model for arsenic in this system. It is possible that the arsenic in the wetland wells (including those 
along the toe of the landfill) may be present in the dredged material, and mobilized by the reducing 
conditions that prevail. It is possible that the landfill has little influence on this picture. In particular, 
note that soil samples taken throughout the wetland correlate arsenic and iron, so the arsenic 
appears to be ubiquitous. Also, the wetland well 2WMW21 S, which is a “reference” well - i.e., not 
downgradient of the landfill --- seems to look chemically similar to the wells at the toe of the landfill. 
All of these are screened in the dredged material, all see highly reducing conditions, elevated As, 
high salinity, etc. 
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Another tool for getting at the hydrochemical facies is to look at major-element compositions of 
subdomains of the groundwater (and possibly the surface water). One way to do this is with Piper 
diagrams. For example, Piper diagrams could be used to see if the major-element chemistry of 
2WMW21S fits with the other wetland wells downgradient of the landfill, which would suggest a 
minor role for the landfill in determining at least the major-element chemistry. In order to do this, the 
major element analytes on their PAL (Fe, Ca, Mg, Na, K, sulfate, chloride, and alkalinity) need to 
continue to be analyzed. This reviewer tried this with the few wells for which these results were 
reported (in the QA appendix). The wetland wells group tightly on the Piper diagram, so this is 
promising. However, the reviewer didn’t have data for 21s. Surface waters grouped, too, but 
plotted in a different ‘domain from the wetland groundwaters - not surprising, but verifying that the 
method can discriminate among waters. 

Staff gauges and surface water sampling: The locations noted should be eliminated from the 
program, as surface water is not reliably present. Data from these locations will be sporadic, if any 
at all is collected, and their interpretation will be ambiguous, at best. 

Downgradient we// 3MW72S: The loss of downgradient monitoring well 3MW 12s has been 
discussed in previous exchanges, and a convincing case has been made by Navy that the loss of 
these wells does not compromise the Area A Landfill monitoring program. In view of a historical lack 
of detections of constituents clearly associated with the landfill or the Area A wetlands, the stability 
of other monitoring points in the program, and the availability of another shallow downgradient well 
(3MW37S), the loss of the shallow downgradient well does not appear to result in a loss of critical 
data or monitoring coverage. 

Downgradient well 3MW12D: I agree that the loss of 3MW12D leaves a significant gap in the 
coverage of the long-term monitoring program. Bedrock groundwater downgradient of the dike 
should be monitored in order to verify that contaminants are not transported from the Area A 
Landfill/Wetlands area and discharged upward to overburden groundwater and/or surface water in 
the remediated Area A Downstream area. 

Response 

Monitorinu freuuencv: Agree with Clarification. The Navy recommends the following within 
the draft Year 2 Annual Report: (1) Completing one additional round (Round 11) of sampling 
for Year 3 in September 2002 for a total of 3 rounds of sampling for the year and (2) 
changing the sampling frequency from quarterly to annual starting with Year 4 of the 
monitoring program. The EPA’s comment does not specifically disagree with the Navy’s 
recommendation, but suggests that bi-annual sampling should be conducted. Further 
clarification is required from the EPA regarding sampling frequency. 

The Navy, EPA, and CTDEP discussed this issue during a conference call on June 5,2002. 
It was agreed that the sampling frequency should be changed to bi-annual and that 

completion of 3 rounds of sampling for Year 3 was sufficient. In addition, it was agreed to 
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postpone selection of the sampling frequency for Year 4 until the results for Year 3 are 
known and documented in the Year 3 Annual Report. The recommendations of the Year 2 
report will be modified accordingly. 

VOCs, pesticides, and PCBs will be eliminated from the Analties: Agree with clarification. 
analytical suite. Dissolved metals and miscellaneous parameters will be maintained in the 
analytical suite until a defensible conceptual model for arsenic transport is developed and 
the source of arsenic can be shown to be unrelated to the Area A Landfill. Please see the 
response provided for Specific Comment 2 regarding the conceptual model for arsenic 
transport. 

Arsenic monitorinu criteria: Agree with clarification. Based on the conceptual model 
presented in the response to Specific Comment 2, it is highly likely that the elevated arsenic 
concentrations that have been detected in the downgradient monitoring wells are related to 
the dredge spoils in which the wells are screened and not the Area A Landfill. Further data 
collection activities will solidify the conceptual model. 

The primary criteria selected for arsenic for the Groundwater Monitoring Program was the 
CTDEP Surface Water Protection Criteria (SWPC) since some of the groundwater passing 
through the Area A Landfill eventually discharges to the Area A Wetland. The criterion of 4 
ug/L is based on detection limit issues versus risk. The secondary criterion selected for 
arsenic for the Groundwater Monitoring Program was the lower of the Federal and State 
Ambient Water Quality Criteria. The Federal criterion of 150 ug/L for arsenic, which is the 
lower of the two criteria, was selected and is based on protection of freshwater aquatic life 
for chronic effects. Upon further review of Section 22a-133k-3(b)(2) of the State of 
Connecticut regulations, it is evident that if a groundwater plume discharges to a wetland or 
an intermittent stream, such as the groundwater at the Area A Landfill to the Area A 
Wetland, that each substance within the plume should be remediated to a concentration 
equal to or less than the applicable aquatic life criteria contained in Appendix D of the most 
recent Water Quality Standards. Therefore, this information suggests that the secondary 
criteria being applied to the site should be adopted as the primary criteria. The Navy 
proposes to adopt the Federal Water Quality Criteria of 150 ug/L as the primary monitoring 
criteria for arsenic for the Area A Landfill monitoring program. This criteria is lower than the 
State of Connecticut Water Quality Criteria which is 190 ug/L. No concentrations of arsenic 
have been detected during the groundwater monitoring program that exceed this criterion, 
indicating that the detected levels of arsenic do not present a concern to ecological 
receptors. 

The Navy, EPA, and CTDEP discussed this issue on June 5,2002 during a conference call. 
During the call, the CTDEP indicated that they agreed with the Navy’s interpretation of State 
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of Connecticut RSRs and the proposed arsenic criterion. At the time of the call, the EPA 
indicated that they required more time to research the issue and could not concur with the 
recommendation during the call. After several requests, the EPA did not provide the Navy 
with additional information. In order to finalize the Year 2 report, the Navy will maintain the 
current arsenic criteria, with the understanding that the arsenic CTDEP SWPC is very 
conservative and generally not applicable for the Area A Landfill. The Navy will adopt 
modified arsenic criteria in subsequent reports. 

Staff qauqes and surface water samphq: Agree. The recommended staff gauges and 
surface water sampling locations will be eliminated from the monitoring program. 

Downaradient we// 3MW72S: Agree. Monitoring well 3MW 12s will not be reinstalled and 
will not be sampled in the future. 

Downqradient we// 3MW72D: Agree. Monitoring well 3MW 12D will be reinstalled and will be 
sampled under the monitoring program. The well will be reinstalled in the fall of 2002. 
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