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I .O INTRODUCTION 

This annual groundwater monitoring report for the Area A Landfill at the Naval Submarine Base New . 

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

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

(CLEAN), Contract Number N62472-90-D-1298, Contract Task Order (CTO) 0203. All field activities were 

performed in accordance with the approved Groundwater Monitoring Plan (GMP) for the Area A Landfill 

(TtNUS, 1999). 

[Note: Brown & Root Environmental, Inc. (B&R Environmental), formerly Halliburton NUS, Inc. (HNUS), 

was purchased on January 1, 1998, and became Tetra Tech NUS, Inc. (TtNUS)]. 

1.1 PURPOSE 

An Interim Remedial Action (IRA) 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 chemicals of concern 

(COCs) from the landfill to the surrounding areas via groundwater. The IRA 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 monitoring is being 

conducted to evaluate the effectiveness of the IRA as part of post-closure associated with the Area A cap. 

The purpose of this groundwater monitoring report is to present the results of the four quarterly sampling 

rounds of analytical data collected from monitoring wells located at the Area A landfill. The sampling was 

performed from October 1999 through July 2000. Trend evaluation of monitoring data is also included in 

this report. 

The groundwater monitoring system was designed to determine the effectiveness of the existing cap at 

the Area A landfill in preventing further migration of constituents to the groundwater and nearby wetlands; 

the effectiveness of the remediation taken to eliminate health risks; whether the criteria used for 

evaluating the data have been met; and whether the groundwater plume interferes with any existing use 

of the groundwater. The ultimate goal of the monitoring program is to attain surface water protection 

requirements for those contaminants migrating from the site. 

c 
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1.2 SCOPE AND OBJECTIVES 

The objective of the groundwater monitoring is to evaluate the effectiveness of the Area A landfill cap and 
c 

“to confirm that contamination is not migrating through the soil into the groundwater and adjacent 

wetlands. 

To meet this objective, the following groundwater monitoring approach was proposed for the Area A 

Landfill: Four quarterly rounds of groundwater monitoring were conducted over a period of one year. The 

schedule for subsequent monitoring will be based on an interpretation of the analytical results of the first 

year and regulatory input and review. Groundwater samples were collected from 4 existing monitoring 

‘wells upgradient and downgradient of the landfill, 1 existing monitoring well in the Area A Wetland, and 11 

newly installed monitoring wells wittiin the Area A Wetland. Surface water samples were collected 

periodically at 10 staff gauge locations within the Area A Wetland. Additionally, a surface water sample 

was collected from the Over Bank Disposal Area (OBDA) seep located adjacent to the site (TtNUS, 

1999). Analytical results for potential Chemicals of Concern (COCs) as identified in the Phase II RI (B&R 

Environmental, 1997), are compared to the Connecticut Department of Environmental Protection 

(CTDEP) Surface Water Protection Criteria (SWPCs) as well as to the Federal Ambient Water Quality 

Criteria (AWQCs) and the CTDEP Water Quality Standards (WQSs) as outlined in the GMP. 

1.3 REPORT ORGANIZATION 

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

objectives, and purpose of the report. Section 2.0 provides a site description of NSB-NLON including site 

characteristics. Additionally a discussion of previous investigation is included in Section 2.0. Section 3.0 

’ provides the methodologies for performing the groundwater sampling. Section 4.0 presents the findings 

of the groundwater monitoring as well as statistical analyses of the data. Finally Section 5.0 provides 

conclusion and recommendations for the year one review. 

c 
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2.0 BACKGROUND INFORMATION 

The following sections describe the area of investigation identified as the Area A Landfill located at the 

NSB-NLON. Section 2.1 provides a brief site description. Section 2.2 provides site characteristics and 

physical features of the Area A Landfill. Finally, Section 2.3 describes the previous field investigations that 

have been performed to date 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 some of the more 

significant environmental sites at the base, including the Area A Landfill. 

The Area A Landfill 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 

c 
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, surface 

water, soils, geology, and hydrogeology are discussed in the subsections that follow. 

2.2.1 Topoqraphv 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 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) is located south and 

on the upgradient edge of the central portion of the landfill. Near the northwestern edge of the landfill, the 

c 

ground surface drops along a steep ravine to the 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 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. 

c 

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 -/-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 c 

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. 

c 
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2.2.3 Geoloqy 

The Groundwater/Leachate Modeling Study (B&R Environmental, 1996) describe the subsurface geology 

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

depth they 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, 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. 

The bedrock at the Area A Landfill area 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. 

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, 1999). i 
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2.2.4 Hvdroqeoloqy 

c 
As stated in Section 2.2.3, there are four identifiable units present at the Area A Landfill: landfill material, 

‘dredge spoil, alluvium, and bedrock. Except for the Groundwater/Leachate 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 as 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 fffday. 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 toward the Area A Wetland across most of the landfill and 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, 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 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 at locations 5, 6, and 7 ranged from 0.0007 to 

0.0018. 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 at locations 

1 through 4 ranged from 0.03 to 0.09. These gradients occurred in the central portion of the landfill near 

the hillside boundary and 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 
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ranges from 0.014 to 0.036 ft/day for the lower gradients and 0.6 to 1.8 ft/day for the higher gradients 

(B&R Environmental, 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. 

? C 2 

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.1 MW2S). 
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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 as 109.5 

gallons per minute (gpm). 

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

(TtNUS, 1999). In the western and central portions of the landfill the estimated hydraulic gradient is 

comparable at 0.09 and 0.11, respectively. In the eastern portion of the landfill the estimated hydraulic 

gradient is 0.02. Based on the minimum and maximum values estimated, a hydraulic conductivity of 1.4E- 

02 fffday, 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 prepared for the GMP (TtNUS 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. 

2.3 PREVIOUS SITE INVESTIGATIONS 

Six field investigations have been conducted at the Area A Landfill. These include the following: 

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

l The supplemental field investigation performed for the Area A Landfill FFS (Atlantic, May 1995). 

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

c l The Geotechnical Field Investigation and Area A East End Investigation performed in support of the 

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

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

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

2.3.1 Base-Wide 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, 2LMW9.S 2LMW9D, 2LMW13S, 

2LMW13D, 2LMW14D, 2LMW17S, 2LMW17D, 2LMW18S, 2LMW18D) and 7 test borings (2LTBl 

through 2LTB7) 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 TCL organics, TAL inorganics, Poly- 

Chlorinated Biphenyls (PCBs), pesticides, and Toxicity Characteristics Leaching Procedure (TCLP) 

pesticides and metals. Groundwater samples were analyzed for the same parameters, except TCLP, plus 

radiological elements. 
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2.3.2 Area A Landfill FFS 

c 
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 (2LTB8 through 2LTB31) 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 organics, 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 Base-Wide 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 (2LPWl S, 2LOWl S, 2LOWl D, 2LOW2S, 2LOW3S, 2LOW4S, 

2LMW19S, 2LMW19D, 2LMW20S, 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 7994. Groundwater samples were 

analyzed for TCL organics, TAL inorganics, 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 (LF-TPOl to LF-TP13 and LF-TP15 to LF-TP21) 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. 

Eight soil borings were drilled at strategic locations 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 
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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 (LF-SBOl and LF-SB03 through LF-SB05) 

were advanced through the overburden to auger refusal at the bedrock. Two borings (LF-SB02, LF-SBOG) 

were advanced through the overburden and approximately 5 feet into competent bedrock. Two borings 

(LF-TPOl and LF-TP07) were drilled through approximately 5 feet of.bedrock at the bottom of previously 

excavated test pits. 

2.3.5 Area A East End lnvestiqation 

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 

c 

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 Groundwater/Leachate Modelinq Study 

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

of the GroundwaterILeachate 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. 

c 

The Modeling Field Investigation activities included the performance of the following activities: 
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t ; ,’ Surface infiltration tests at 10 locations (2LTl thru 2LTlO) throughout the surface of the landfill 

c 
; : i’. 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 Landfili 

and Area A Wetland. 

l 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. ’ c 

. 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 

the cover system would reduce the flux of groundwater COCs from the Area A Landfill to the Area A 
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Wetland by 16 to 55 percent and that none of these COCs would exceed either the Federal AWQCs or the 
, 

Connecticut’s SWPCs. 

c 
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3.0 FIELD ACTIVITIES 

This section provides a discussion of the sampling procedures used to conduct the groundwater 

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

3.1 SAMPLING LOCATIONS AND ANALYTICAL METHODS 

Sixteen monitoring wells, ten surface water locations, and one surface seep location as described in the 

Groundwater Monitoring Plan for the Area A Landfill (TtNUS, 1999) were sampled during the groundwater 

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). Monitoring well 

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

Deviations of the groundwater and/or surface water sampling 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 as the surface water within the wetland was frozen. The 

seep sample was not collected during Round 3 as no water was flowing from the seep location. 

c 
Monitoring well 3MW12S was not sampled during Round 4 because the well was destroyed during post 

remedial construction. Surface water samples were not collected from SWSG22 and SWSG24 during 

Round 4 because the locations were dry. 

Each of the samples were analyzed for Target Compound List (TCL) organics and Target Analyte List 

(TAL) inorganics. Monitoring focused on the organic and inorganic Contaminants of Potential ‘Concern 

(COPCs), as identified in the Groundwater Monitoring Plan (TtNUS, 1999): 

. Ethylbenzene 

. 1 ,1,2,2-Tetrachloroethane 

. Xylenes 

l Benzo(a)anthracene 

. Benzo(a)pyrene 

l Benzo(b)fluoranthene 

l Benzo(k)fluoranthene 

. Bis(2-ethylhexyl)phthalate 

l Phenantrene 

l Aroclor 1016 

l Aroclor 1254 

l Aroclor 1260 
. Dieldrin 
. Heptachlor 

l Arsenic 

l Berylium 

l Cadmium 

l Chromium 

l Copper 

l Lead 

l Zinc 

“\ C 

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

exceedances of site-specific Surface Water Protection Criteria (SWPCs) or at concentrations that exceed 

Connecticut’s Pollutant Mobility Criteria for GB groundwater. 

020101/P 3-1 CT0 0203 



3.2 SAMPLE COLLECTION PROCEDURES 

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

and sampling techniques, in accordance with the Tetra Tech NUS SOP SA-1.1 (Groundwater Sample 

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

1999). Low-flow purging and sampling was implemented because this method provides the least 

disturbance to the surrounding formation (less turbulence while purging and sampling and hence lower 

turbidity), allowing for a more representative sample to be obtained. 

The monitoring wells were purged using a peristaltic pump with disposable Teflon6 tubing installed to the 

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

the peristaltic pump. 

Prior to purging, during and before obtaining groundwater samples, water levels were measured using an 

electronic water-level indicator (M-Scope) capable of measuring 0.01 -foot accuracy. 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 Eh) were measured every 5 to 10 minutes using 

a QED FC4000 Water Analyzer equipped with a flow-through cell. Water quality 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). 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 A. 

Stabilization of the above parameters is 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 + 3 percent 

. Eh + 10 millivolts 

l Dissolved oxygen 2 10 percent 

Calibration and standards checks were conducted on the flow-through cell 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 l-: 

020101/P 3-2 CT0 0203 



c 

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 I 

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 

the pump, above the cell. After purging was complete, the flow-through cell was disconnected and 

samples were collected directly from the pump discharge. 

Purge water was containerized, labeled, and turned over to NSB-NLON for disposal. 

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. 

c 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 the surface water location prior to 

sampling. Samples were collected approximately 24 hours later by direct filling the sample bottles from 

the created reservoir. 
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TABLE 3-1 

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

a OB = Overburden 

Notes: 

Open Hole 1 Bedrock 

9.0-l 9.0 1 Shallow OB 

5.0-l 5.0 1 Shallow OB 

4.5-5.5 Shallow OB 

4.0-9.0 Shallow OB 

4.0-I 4.0 I Shallow OB 

4-o-14.0 

4.5-l 4.5 

Shallow OB 

Shallow OB 

6.0-l 6.0 I Shallow OB 

4.0-l 4.0 I Shallow OB 

4.0-l 4.0 1 Shallow OB 

4.0-l 4.0 1 Shallow OB 

4.0-l 4.0 

4.0-l 4.0 

Shallow OB 

Shallow OB 

Total Depth 

15.0 I’ 

(ft BGS) 

18.5 

13.0 

26.0 

19.0 

15.0 

5.5 

12.0 

15.0 

Depth tci 

NA 1 

Bedrock 
(ft BGS) 

2.5 

NA 

15.0 

NA 

NA 

NA 

NA 

NA 

15.5 NA 

17.0 NA 

15.0 NA 

15.0 NA 

15.0 NA 

15.0 NA 

15.0 NA 

Reference elevation is top of well casing (1982 Base Traverse System). 
BGS means below ground surface. 
NA means information is not available. 
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4.0 DATA EVALUATION 

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

groundwater monitoring activities performed at Area A Landfill from October 1999 through July 2000. 

4.1 EXTENT OF CONTAMINATION 

As described in the Groundwater Monitoring Plan (TtNUS, 1999), the Connecticut Remediation Standard 

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

Water Protection Criteria (SWPCs) and the Volatilization Criteria, or b.) the background concentration for 

each substance in the plume (CTDEP, January 1996). However, the volatilization criteria do not apply at 

the Area A Landfill because there are no buildings at this site and environmental land use restrictions 

exist that will prevent any buildings from being erected on the surface of the landfill. Accordingly, the first 

tier monitoring criteria used to evaluate the analytical data are the SWPCs promulgated by the CTDEP: 

In addition, the groundwater analytical results were compared to secondary monitoring criteria consisting 

of the Federal Ambient Water Quality Criteria (AWQCs) and the Connecticut Water Quality Standards 

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

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

evaluation. Seven duplicate samples were collected as noted in the analytical summary tables. The data 

discussion will be limited to only those compounds designated as contaminants of potential concern as 

stated in Section 3.0. 

A summary of groundwater analytical results is shown on Table 4-l. The primary screening criteria used 

for data evaluation was the site-specific SWPCs. A summary of the exceedances of primary and 

secondary monitoring criteria are shown on Figure 4-l. No volatile organics compounds (VOCs) or 

semivolatile organic compounds (SVOCs) were detected in any samples in excess of the primary 

screening criteria (SWPCs) during any of the sampling rounds. Additionally, VOCs and SVOCs were not 

detected in excess of any secondary screening criteria. No positive results were reported in any of the 

samples analyzed for pesticides/PCBs. 

The results of metals analyses indicated positive detections for arsenic, chromium, copper, lead, and zinc 

in some of the total and dissolved metals samples in excess of either primary or secondary screening 

criteria (SWPCs). No exceedances of metals were noted in any of the samples collected during the initial 

four rounds from monitoring wells 3MW37S, 2WMW44DS, and 4MWl S. The following discusses positive 

c 

detections in samples collected for total metals. As noted in Table 4-1, total arsenic concentrations 

ranging from 5.4 ug/I to 36.3 ug/l were detected in 22 of 69 samples in excess of the primary screening 
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criteria of 4 pg/I, in samples collected’from monitoring wells 2WMW21S, 2WMW38DS 2WMW39DS, and 

2WMW45DS (round 1); 2WMW40DS and 2WMW43DS (round 1 & 4); 2WMW41DS (round 1 & 3); ’ c 
2WMW42DS (round 1, 2, & 3); and 2WMW46DS and 2WMW47DS (rounds 1, 2, 3, & 4). Total zinc (146 

ug/I) was detected in one sample (2WMW46DS round 3), slightly in excess of the primary screening . 

criteria of 123 pg/I. None of the positive results for chromium, copfier, and lead exceeded the primary 

screening criteria. However, some positive results for chromium (4 of 69 samples) and copper (1 of 69 

samples) were detected in excess of the respective secondary monitoring criteria as shown on Figure 4- 

1. 

A comparison of total and dissolved metals results did not show any discernable differences as the 

results were mostly similar. Additionally, dissolved lead concentrations in two samples (2WMW21 S, 3.4 J 

pg/l; and 2WMW41DS, 2.6 J pg/l) were slightly in excess of the secondary monitoring criteria while the 

same sample analyzed for total lead were non-detect. It should be noted that some of the positive results 

for metals (specifically arsenic and zinc) were detected in the dissolved phase at slightly higher 

concentrations than in the total phase. This may be attributable to laboratory instrumentation accuracy 

and precision controls. Figure 4-l depicts the monitoring criteria exceedances. 

Surface Water 

During this first year of monitoring, surface water samples were collected from the Area A wetlands at 

designated staff gauge locations as shown on Figure 3-l. Samples were collected from each designated 

location when possible due to weather conditions. A summary of analytical results are shown on 

Table 4-2. Exceedances of primary and secondary screening criteria are shown on Figure 4-2. No VOCs 

were detected in any samples in excess of any screening criteria. The only SVOC detected in excess of 

primary screening criteria was phenanthrene (0.16 ug/I) during round 4. No other positive results were 

reported in surface water samples analyzed for SVOCs in excess of any criteria. 

c 

The results of metals analyses in surface water samples indicate positive detections of arsenic, 

chromium, copper, lead, and zinc in excess of primary or secondary screening criteria. Arsenic was 

detected in three samples at concentrations (4.2 ug/I - 8.2 pg/l) slightly above the primary screening 

criteria as shown on Figure 4-2. Detections of chromium (SG-22), copper (SG-22, SG-23, and SG-24), 

lead (SG-18, SG-19, SG-20, and SG-23), and zinc (SG-19, SG-21, SG-22, SG-23, and SG-24) were 

noted in excess of the secondary screening criteria. No other positive results were detected at 

concentrations in excess of either primary or secondary screening criteria. 

c 
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Static groundwater levels were measured during each of the four quarterly rounds of groundwater 

sampling. Groundwater levels were measured on October 23, 1999; January 17, 2000; April 4,200O; and 

July 17, 2000. Potentiometric surface maps were prepared for each round of water level measurements 

and are depicted on Figures 4-3 through 4-6. The contours were drawn from the groundwater elevations 

measured in the shallow overburden monitoring wells. Groundwater elevations are summarized on Table 

4-3. 

Groundwater flow directions essentially mimic the surface topography asshown on the figures and moves 

from southwest to northeast across the top of the landfill toward the Area A wetlands. In the northwestern 

portion of the landfill, groundwater flow is to the north and northwest direction. A comparison of the 

figures illustrate that groundwater flow patterns are similar throughout the year. 

4.3 STATISTICAL ANALYSIS 

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

contaminants associated with past activities at the Area A Landfill are having an impact on groundwater 

at the site. This groundwater monitoring program employed three upgradient wells (2LMW20S, , 

2WMW21S, and 4MWlS) and thirteen downgradient wells (2WMW38DS 2WMW39DS, 2WMW40DS, 

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

3MW 12D, 3MW 12S, and 3MW37S) sampled over four quarters. 

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: 

l Develop summary statistics (found in Appendix B) that describe environmental contaminant 

concentrations at Area A Landfill. 

l Allow comparisons of upgradient concentrations to those detected in site environmental samples (i.e., 

‘samples collected in areas potentially contaminated by waste disposal) at Area A Landfill. 

4.3.1 Comparison of Downgradient Wells to Upqradient Wells 

Figure 4-7 is a flow diagram taken from the Groundwater Monitoring Plan (TtNUS, 1999). It presents the 

approach used to compare the downgradient data to the data collected from the upgradient wells. 
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Downgradient data was compared to upgradient data using either parametric or non-parametric analysis. 

No correction for seasonal variability was required since all wells at the facility should be effected 

similarly. The statistical methods described in the following paragraphs were used to determine if 

parameter concentrations detected in downgradient wells are significantly different, from those detected 

in samples from the upgradient wells. 

The Analysis of Variance (ANOVA) technique was the basic approach used 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. Parametric ANOVA tests, the method used here, assume that the data 

are normally or lognormally distributed. If the parametric analysis demonstrated that this assumption was 

violated, a non-parametric ANOVA test was conducted using the ranks of the observations rather than the 

observations themselves (EPA, 1989). In this case, the Wilcoxon Rank-Sum test (non-parametric 

ANOVA) was used to compare the downgradient wells to the upgradient wells. 

4.3.1 .l 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 

the SQL, divided by two, prior to the statistical analysis. Clearly, if all the observations were non- 

detectable results, no statistical analysis was warranted. In addition, field duplicate results were 

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

4.3.2 Parametric and Nonparametric Analvsis 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. ‘\ 
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4.3.2.1 The Shapiro and Wilk “W-test” of Normalit; (n GO) 

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 

and 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 and 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 and Wilk 

W-test on the log-transformed data, the test may be used to determine whether the data have been 

drawn from an underlying lognormal distribution. The null hypothesis (Ho) that is tested is: 

Ho - The population has a normal (or lognormal when the data is log-transformed) distribution. 

The alternate hypothesis (HA) is: 

HA _ The population does not have a normal (or lognormal when the data is log-transformed) distribution. 

A “W” statistic (W,,) is computed for a data set (or a log transformed data set) and compared to a test 

statistic (W&. If W,,, 2 Wrest, then the null hypothesis is not rejected and the data are assumed to be 

normally distributed (or lognormally distributed if log transformed data are tested). If l#,,, <Wrest, then the 

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

lognormally distributed if log transformed data are tested). 

The following equations present a step-by-step procedure for conducting the W-test on the residuals. 

0 Step 1. 

l Step 2. 

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

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

n 

c xi - 
1=l 

X,j = - 
n 

where n is the total number of samples in each well. 
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0 Step 3. 

0 Step 4. 

0 Step 5. 

l Step 6. 

0 Step 7. 

Calculate the residuals for each ?’ well and th sampling round by: c 

The equation for conducting the W-Test is: 

where: 

b 
w = talc S,Jn-I 

k 

b = C ai ( R[,-~+I] - Ri) = 2 bi 
i=l ;=I 

and n is the total number of sampling rounds. 

Order the n residuals from smallest to largest: 

Compute the standard deviation by: 

SR = d 
k(Ro - ii)’ 

;=, (n-1) 

Determine the coefficients al, +,a3,.., ak for the sample size n using Table B-l in 

Appendix B, where: 

k = ; ifn iseven; and 

n-l 
k= 2 if n is odd 

Determine b by the formula: 

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

0 Step 9. 

0 Step 10. 

b ’ 
W cdc = I 1 S,JFi 

Determine W,,, at the 5% significance level from Table B-2. 

Reject Ho at the 5% significance level- if MI,,= is less than W,,,. 

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

data to Yljj YZ~,Y~~~...~ yk,,, where yj = In Rij. Repeat steps 1 through 10 as described in the preceding 

paragraphs. 

4.3.2.2 Parametric ANOVA 

c Assume that a site has k wells and that n, data points (analyte concentrations) are available for the /” well. 

The following presents a step-by-step procedure for conducting the parametric ANOVA. 

0 Step 1 Compute the sums and means of each well (I) using the following equations as follows: 

020101/P 4-7 CT0 0203 
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Xi = T Xii, C of all n; observations at well i 
j=l 

- x 
X = 7, grand mean of all observations 

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

k n, 

x= 
cc 

X ij, grand total of all n; observations 
i=l j=l 

k 

N= 
c 

ni , total number of observations 
i=l 

0 Step 2. Compute the sum of squares of differences between the individual well means and the 

grand mean by the formula: 

ss in;(jfj-x)i = 
k Xi2 x2 

sample = 
i=/ 4 I 

- - - 
id ni N 

This sum of squares has (k-7) degrees of freedom associated with it and is a measure of 

the variability between wells. 

0 Step 3. Compute the corrected total sum of squares by the formula: 

ss rota/ = kg(&-x)2 = Ag[(&,‘] - g 

i=l j=l ;=I j=l 

This sum of squares has (N-7) degrees of freedom associated with it and is a measure of 

variability in the whole data set. 

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 

r 

subtraction: 

c 
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> .’ 
ss ErrOr = S&id - SSSample 

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. 

0 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 

Sums of 
Squares 

Degrees of 
Freedom 

Mean Squares F 

Between 
Locations 

S Ssample M&amp&-l SSSampdW-1) F=MSsampdMSEmx 

Error (within 

Locations) 

ss Error MS mor=N-k SSErrob(N-k) 

c 

Total -‘Total N-l 

l Step 6. To test the hypothesis of equal means for all k wells, compute F= MS.Q,,,&/&~~~, (last 

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

(N-k) degrees of freedom (Table B-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. 

4.3.2.3 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 

a key assumption; the results are normally (or lognormally) distributed. If this assumption is 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. 

\ 
c 
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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, 1.992) (also known as the Mann-Whitney U test) should be employed. 

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

results themselves. Therefore, the data sets are inspected for extremely high values that may be 

underestimated as a result of the ranking process. 

4.3.2.4 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: 

\ 
c 

where E, 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 

1 
E(W) = Tmn; SD(W) = 

An approximate Z-score for the Wilcoxon Rank-Sum test may be calculated by the 

following equations: 

z= 
W - E(W) - f 

SDW) 
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c 

I,, .‘” ‘$f:<. ., 

The factor of l/2 in the numerator serves as a continuity correction since the discrete 

distribution of the statistic W is being approximated by the continuous normal distribution. If 

n,m > 10 and ties are present, an adjustment to the approximate Z-score must be made as 

follows: 

W-E(W)-; 

ZRS = SD’(W) 
L 

where: 

9 = the number of tied groups and 4 is the number of tied data in the jrh group. 

SD’ w = 
mn 

L- = 12 

5 tj(tf - I) 

N+I- 
j=l 

N(N - 1) I 
. 
I 

1 
z 

C 
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,., 

= + 1.96. 

4.3.3 Statistical Findings 

The following 21 contaminants were considered potential COCs prior to statistical analysis as they were 

identified as COCs before round 1: 

Volatile Oraanics 

1 ,1,2,2-Tetrachloroethane 

Xylenes 

Ethylbenzene 

Semivolatile Oraanics 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Aroclor-1016 

020101/P 

Benzo(a)pyrene 

Benzo(k)fluoranthene 

Phenanthrene 

Aroclor-1254 

4-11 CT0 0203 

--- 



I_ 

A. +“Aroclor-i260 Dieldrin 

Heptaclor 
c 

Metals . 
Arsenic Beryllium 

Cadmium Chromium 

Copper Lead 

Seven of the 21 potential COCs were detected in the downgradient wells during rounds 1 through 4. 

They were: Ethylbenzene, Bis(2-ethylhexyl)phthalate, Arsenic, Beryllium, Chromium, Copper, and Zinc. 

Shapiro-Wilk W tests were performed to determine the underlying distribution of the upgradient and 

I downgradient wells for each COC. Results of Shapiro-Wilk W tests for downgradient wells is shown in 

Table 4-4. Results of Shapiro-Wilk W tests for upgradient wells is shown in Table 4-5. If upgradient and 

downgradient results demonstrated the same underlying distribution (as shown on Table 4-6), a 

parametric ANOVA was performed at a 95% level of confidence to compare data sets. Results of 

parametric ANOVA are presented in Table 4-7. If the underlying distributions could not be shown to be 

’ the same, a non-parametric ANOVA (Wilcoxon Rank-Sum) test was performed at a 95% level of 

confidence to compare data sets. Results of non-parametric ANOVA (Wilcoxon Rank-Sum) are c 

presented in Table 4-8. COCs that produced p-levels below 0.05 have downgradient results that are 

higher than upgradient results at a 95% level of significance. 

The only COC that showed statistically significant differences between the downgradient and upgradient 

results was arsenic. The Connecticut Department of Environmental Protection Surface Water Protection 

Criteria (SWPC) for arsenic is 4 ug/L. The average arsenic concentration (both total and dissolved) was 

above this criteria for each of the four rounds. 

Plots of average arsenic concentrations as a function of time for Rounds 1 through 4 are shown in 

Figure 4-9 (total arsenic) and Figure 4-10 (dissolved arsenic). Although the least-squared linear 

regression lines show downward trends it should be noted the confidence that the true trend is downward 

are.only 43% (Figure 4-l 1) and 25% (Figure 4-l 2), respectively for total and dissolved arsenic. As more 

rounds of data are taken the confidence in these trend [and their underlying shapes (linear, exponential, 

etc)] should increase. 

020101/P 4-l 2 CT0 0203 
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Chemical 

ROUNDS 1 THROUGH 4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 1 OF 16 

Primary Secondary 2LMW20S 2LMW20S 2LMW20S 2LMW20S 
Monitoring Monitoring 2LGW2OS01 2LGW20S02 2LGW20S02-D 2LGW20S03 
Criterion (‘) Criterion 1 10/24/99 1 01122lOO 1 01/22/00 1 04/08100 1 07/08/00 ‘1 

vocs @g/L) 
1 ,I ,2,2-TETRACHLl OROETHANE j 110 j NA j 1 u t 1 u I 1 u I IU 1 1 u 
ETHYLBENZENE 1 F^^ ^^^ 3w,uuu 1 NA j 1 u 1 u 1 u 1u I 1 u 
XYLENES, TOTAL 1 NA I hlA I , ,.., , 1 II I ” I I 1 II w I 1 II - I III I .- , 1 II - 1 
cvnrh l#wlll i I. w-v ,“y-, 

BENZO(A)ANTHRACENE 0.3 NA 0.17 u 0.17 u 0.16 U 0.16 U 2.2 u 
BENZO(A)PYRENE 0.3 NA 0.17 u 0.17 u 0.16 u 0.16 U 2.2 u 
BENZO(B)FLUORANTHENE 0.3 NA 0.17 u 0.17 u 0.16 U 0.16 U 2.2 u 
BENZO(K)FLUORANTHENE 0.3 NA 0.17 u 0.17 u 0.18 U 0.16 U 2.2 u 
BlS(2-ETHYLHEXYL)PHTHALATE I 59 1 NA 1 0.87 J j 2.1 U 1 2u 1 2.1 u 1 2.2 u 1 
PHENANTHRENE 0.077 1 NA 1 1.1 u j 1.1 u I 1 u I 1 u I 2.2 u 1 

AROCLOR-1016 0.5 o.014’2’ 0.2 u 0.21 u 0.21 u 0.2 u 0.21 u 
AROCLOR-1254 0.5 0.014’2’ 0.2 u 0.21 u 0.21 u 0.2 u 0.21 u 
AROCLOR-1260 0.5 0.014’2’ 0.2 u 0.21 u 0.21 u 0.2 u 0.21 u 
DIELDRIN 0.1 0.0019’3’ 0.02 u 0.021 u 0.021 u 0.02 u 0.021 u 
HEPTACHLOR 0.05 0.0038”’ 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 
lnorganics (total/dissolved) @g/L) 
ARSENIC 4 15om 3.8 U/3.8 U 2.6 U/2.6 U 2.6 U/2.8 U 3.5 U/2.3 U 2.7 U/2.7 U 
BERYLLIUM 4 
CADMIUM 6 0.S 

0.2 u/o.2 u 0.48 U/O.2 IJ 0.57 U/O.2 U 0.3 U/O.1 U 0.1 U/O.1 U 
0.3 u/o.45 u 0.3 u/o.3 u 0.3 u/o.3 u 2.4 U/2.1 U 0.32 U/O.32 U 

CHROMIUMr4t 110 11’2’ 2.4 U/2.4 U 1 UJ/l UJ 1 UJ/1.4 U 0.7 U/O.8 U 1.3 U/1.5 J 
COPPER 48 4.8@’ 3 U/1.6 U 1.3 UJ11.3 UJ 1.3 UJ/1.3 UJ 3.1 U/2.2 U 0.87 U/O.87 U 

ILEAD 
IZINC 

13 ( 1.2@’ 1 2.1 U/1.7 U 1 1.8 U/l.8 U 1 1.8 U/1.8 U 1 1.8 U/2.1 U 1 1.9 U/1.9 U 
1 123 1 58.2’3’ 1 42.8 U/24:4 U 1 11.2/58.1 J 1 35.9/7.8 J 15.7 J/14.2 

Miscellaneous Parameters (mgIL) 
ALKALINITY 
CHEMICAL OXYGEN DEMAND 
CHLORIDE 
HARDNESS 
SULFATE 
TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 

NA 1 NA 1 98.3 I 88.6 I 90.7 152 68.1 
NA NA 1 20 u I 2ou 1 20 u 20 u 20 u 
NA NA [ 109 67.4 70.2 85 84.1 J 
NA NP 1 I 752 $2 8 V.” I I cm c. “V.” I I I70 * “1.” 99.3 91.1 
NA Ni. 1 I , IA . I 7n11 I -- v 7n II 

-;0 1- 
20 u 20 u 

NA NA 1 315 242 327 244 J 
NA 1 NA I 

1 
2.6 I 2.1J I 2.1 J I 1.4 I 1.6 

NOTES: 
Bold numbers denote exceedance of primary or secondary 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 health from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 

- -. 
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ROUNDS 1 THROUGH 4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 2 OF 16 

Chemical Primary Secondary 2WMW21S 2WMW21S 2WMW21S 2WMW21S 
Monitoring Monitoring 2WGW21S01 2WGW21S-02 2WGW21S03 2WGW21S04 
Criterion (” Criterion 1 o/25/99 01/23/00 04/08/00 07/05/00 

vocs (ug/L) 
1 ,I ,2,2-TETRACHLOROETHANE 110 NA 5u 1 u 1 u 1 u 
ETHYLBENZENE 580,000 NA 5u 1 u 1 u 1 u 
XYLENES. TOTAL NA NA 5u 1 u 1 u 1 u 

svocs (ug/L) B,X’7”‘b\““lT”!=l _,~LV\~,-~. , ,,I .ACENE 1 0.3 ( NA t 0.15 UJ 0.17 u 0.15 u 2.2 u . 
BI :NZO(A)PYRENE 1 0.3 1 NA 1 0.15 UJ 0.17 u 0.15 u 2.2 u 
BENZO(B)FLUORANTHENE 0.3 NA I _.-... 0.13 UJ 0.17 u 0.15 u 2.2 u 
BENZO(K)FLUORANTHENE 0.3 NA 0.15 UJ 0.17 u 0.15 u 2.2 u 
BlS(2.ETHYLHEXYL)PHTHALATE 59 NA 1.3 J 2.1 u 2u 2.2 u 
PHENANTHRENE 0.077 NA 1 UJ 1.1 u 1 u 2.2 u 

Pesticides/PCBs (ugll) 
,^. I 2 u 1 0.21 u I 0.2 u I 0.22 u 1 ~~~.. AROCLOR-1016 0.5 0.014’L’ 0. 

AROCLOR-1254 0.5 o.014r2’ 0.2 u I 2u I 0.2 u I 0.22 u 
I _^ . ^^^ II 

AROCLOR-1260 0.5 o.014f2’ 0. 

DIELDRIN 0.1 o.oo19f3’ 0.’ 
HEPTACHLOR 0.05 0.0038’2’ 

2u 2u 0.2 u U.&i v 
12 u 0.2 u 0.02 u 0.022 u 

1 0.01 u 0.01 u 0.01 u 0.011 u 
Inorganip Itntdhlirenl ,- \.“.“.,-.““-. 

ARSENIC : 
BERYLLIUM 4 1 NA 

C 

I 4 2.6 UJ/2.6 UJ 4.2 U12.7 U 3 J/Z./ UJ 

0.2 U/O.2 U 0.67 U/O.2 U 0.3 UJIO.1 UJ 0.1 U/O.1 U 
.^. . l/O.87 U 0.3 UJlO.3 UJ 0.3 U/O.2 U 0.71 U/O.32 U 

418.2 1 UJl5.6 U 6.2 J/5.2 J 6.6 J/6.4 J 
:ADMIUM I 6 1 0.62”’ 1 1.4 L 

(CHROMIUM” 1 110 I II’*’ I 7. ,** I 
COPPER 

t L 

48 I 4.8’“’ ( 1.2 U/2 U ) 5.8 U/2 u _. . 
EAD 13 1 1.2’“’ 1 1.7 u/1.7 u 

[ZINC 1 ( 58.2@’ ’ ~-” 123 1 3.7 ~‘13.8 u 1 7.6 J/4.9 J 1.3 U/7.4 U 2.9 U/2.6 U 

Miscellaneous Parameters (mdL) 
’ ZLKALINITY 1 NA 1 NA I 787 297 I 1620 1 1950 I 

.UCL”IPAI c-l”“r2CLI nlz:h”Jihln I NA 1 NA 1 584 I 1030 I 0c.c I c-m I F c “L,“l,“r,L “I\ I ULI. VLI”Ir7I.V ,530 9,” . . . , 
CHLORIDE NA NA 4290 9740 8560 9920 J 
HARDNESS NA NA 1380 3580 3080 317 
SULFATE NA NA 48.8 246 20 u 200 u 
TOTAL DISSOLVED SOLIDS NA NA 7030 15100 14700 17100 J 
TOTAL ORGANIC CARBON NA NA 40.1 33.3 J 39.1 37.7 

NOTES: 
Bold numbers denote exceedance of primary or secondary 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 health from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 
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ROUNDS 1 THROUGH 4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 

Chemical 

PAGE 3 OF 16 

Primary Secondary 2WMW38DS 2WMW38DS 2WMW38DS 2WMW38DS 
Monitoring Monitoring 2WGW38DS-01 2WGW38DS-02 2WGW38DS-03 2WGW38DS-04 
Criterion (‘) Criterion 10126199 01/21/00 04/07/00 07/20/00 

vocs @g/L) 
1 ,I .2.2-TETRACHLOROETHANE 110 NA 1 u 1 u 1 u 1 u 
ETHYLBENZENE 580,000 NA 1 u 1 u 1 u 1 u 
XYLENES, TOTAL NA NA 1 u 1 u 1 u 1 u 

Pesticides/PCBs @g/L) 
AROCLOR-1016 
AROCLOR-1254 
AROCLOR-1260 
DIELDRIN 
HEPTACHLOR 
lnorganics (total/dissolved) @g/L) 
ARSENIC 
BERYLLIUM 
CADMIUM 
^. .^^ . . . . . .,I\ 

6 U/4 U 2.7 U 
0.3 u/o.1 u 0.22 u 
0.3 u/o.2 u 0.32 U 

AA^ 1 . (2, c G-luVMIUM‘ z 1 IU 1 ,, 2.4 U/2.4 U 12.7 U 2.811.7 4.8 J 
4.8@) m 4.6 U/5.2 U 4.9 u COPPER 48 16.7 U 

LEAD 13 1.2’3’ 1.7 u/1.7 u It.8 u 1.8 U/2.1 U 1.9 u 
ZINC 123 5a.2r3) w 127.7 J 19.2/24.7 6.8 u 

NOTES: 
Bold numbers denote exceedance of primary or secondary 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 health from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 



TABLE 4-l 

ROUNDS 1 THROUGH 4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 4 OF 18 

Chemical Primary Secondary 2WMW39DS 2WMW39DS 2WMW39DS 2WMW39DS 
Monitoring Monitoring 2WGW39DS-01 2WGW39DS-02 2WGW39DS-03 2WGW39DS-04 
Criterion (‘) Criterion 1 O/27/99 01/21/00 04/05/00 07/19/00 

vocs (ug/L) 
1 .I ,2,2-TETRACHLOROETHANE 110 NA 1 u 1 u 1 u 1 u 

ETHYLBENZENE 580,000 NA 1 u 1 u 1 u 0.3 J 

XYLENES, TOTAL NA NA 1 u 1 u 1 u 1 u 

NOTES: 
Bold numbers denote exceedance of primary or secondary 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 health from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 

3 rl 
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Chemical 

ROUNDS 1 THROUGH 4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 5 OF 16 

Primary Secondary 2WMW40DS 2WMW40DS 2WMW40DS 2WMW40DS 
Monitoring Monitoring 2WGW40DS-01 2WGW40DS-02 2WGW40DS-03 2WGW40DS-04 
Criterion (I’ Criterion 1 O/25/99 01/21/00 04/07/00 07/20/00 

vocs (ugll) 
1,1,2,2-TETRACHLOROETHANE 110 NA 5u 1 u 1 u 1 u 
ETHYLBENZENE 580,000 NA 5u 1 u 1 u 1 u 
XYLENES, TOTAL NA NA 5u 1 u 1 u 1 u 

Pesticides/PCBs (ug/L) 
AROCLOR-1016 
AROCLOR-1254 
AROCLOR-1260 

0.5 0.014’*’ 0.2 u 0.21 u 0.2 u 0.29 u 
0.5 0.014m 0.2 u 0.21 u 0.2 u 0.29 u 
0.5 0.014(2’ 0.2 u 0.21 u 0.2 u 0.29 u 

DIELDRIN 
HEPTACHLOR 

1 0.1 1 o.oo19’3’ I 0.02 u I 0.021 u I 0.02 u I 0.029 u 
I 0.05 I o.oo3a’2) 1 0.01 u I 0.01 u I 0.01 u I 0.014 u 

(ZINC 1 123 58.2r3’ 1 6.7 U/10.7 U 1 6.8 J/10.8 J 1 5.8 U/11.8 J 1 4.7 U/3.2 U 

NOTES: 
Bold numbers denote exceedance of primary or secondary 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 health from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 
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ROUNDS 1 THROUGH 4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 6 OF 16 

Chemical Primary Secondary 2WMW4lDS 2WMW41 DS 2WMW4lDS 2WMW4lDS 
Monitoring Monitoring 2WGW41 DS-01 2WGW41 DS-02 2WGW41 DS-03 2WGW41 DS-04 
Criterion (‘) Criterion 10128l99 01121/00 04/07/00 07/20/00 

vocs (ug/L) 
1 ,1,2,2-TETRACHLOROETHANE 110 NA 5u 1 u 1 u 1 u 
ETHYLBENZENE 580,000 NA 5u 1 u 1 u 1 u 
XYLENES, TOTAL NA NA 5u 1 u 1 u 1 u 

NOTES: 
Bold numbers denote exceedance of primary or secondary 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 health from consumption of organisms, (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 

3 . ‘3 3 
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ROUNDS 1 THROUGH 4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 7 OF 16 

Chemical Primary Secondary 2WMW42DS 2WMW42DS 2WMW42DS 2WMW42DS 
Monitoring Monitoring 2WGW42DS-01 2WGW42DS-02 2WGW42DS-03 2WGW42DS-04 
Criterion (‘I Criterion 1 O/28/99 01/21/00 04/05/00 07/20/00 

IL) 
a,.,-,- , ,TRACHLOROETHANE 1 110 1 NA 1 5u 1 u I 1 u 1 u 
ETHYLBENZENE 1 580,000 1 NA 1 5u 1 1 u 1 u ! 1 u 

IXYLENES, TOTAL 1 NA 1 NA 1 5u I 1 u I 1 u I 1 u I 
svocs (ug/L) 
BENZO(A)ANTHRACENE 0.3 NA 0.91 u 0.17 u 0.17 u 0.15 u 
BENZO(A)PYRENE 0.3 NA 0.91 u 0.17 u 0.17 u / 0.15 u 
BENZO(B)FLUORANTHENE 0.3 NA 0.91 u 0.17 u 0.17 u 0.15 u 
BENZO(K)FLUORANTHENE 0.3 NA 0.91 u 0.17 u 0.17 u 0.15 u 
BlS(2-ETHYLHEXYL)PHTHALATE 59 NA 2u 2u 2.1 u 2u 

1 PHENANTHRENE 1 0.077 1 NA I 6.1 U I 1.1 u I 1.1 u I 1 u 

AROCLOR-1016 0.5 0.014’L’ 0.2 u 0.21 u 0.2 u 0.2 u 
AROCLOR-1254 0.5 0.014’2’ 0.2 u 0.21 u 0.2 u 0.2 u 
AROCLOR-1260 0.5 0.014’*’ 0.2 u 0.21 u 0.2 u 0.2 u 

.I 0.0019’3’ 0.02 u 0.021 u 0.02 u 0.02 u 
~HEPTACHLOR 1 0.05 0.0038”) 0.01 u 0.01 u 0.01 u ,O.Ol u 

, 

ARSENIC 4 1 150’*’ 

COPPER 48 4.af3r 
LEAD 13 1.2’3’ 1.7 U/l.7 U 1 1.8 UJ11.8 UJ 1 1.8 U13.6 U 1.9 U/l.9 U 
ZINC 123 58.2’3) 1 6.2 J123.9 J 1 18.7 J14.4 J 1 9.716.2 J 1 11 Ji7.6 U 
Miscellaneous Parameters (mg/L) 

NOTES: 
Bold numbers denote exceedance of primary or secondary 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 health from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 

.- ..- 



TABLE 4-1 

Chemical 

ROUNDS 1 THROUGH 4 GROUNDWATER ANALYTICAL-RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 6 OF 16 

Primary Secondary 2WMW43DS 2WMW43DS 2WMW43DS 2WMW43DS 
Monitoring Monitoring 2WGW43DS-01 2WGW43DS02 2WGW43DS-03 2WGW43DS-04 
Criterion “) Criterion 10/27/99 01/22/00 04/00/00 07l2llOO 

ETHYLBENZENE 
XYLENES, TOTAL NA NA 5u 1 u 1 u 1 u 

Pesticides/PCBs (w/L) 
AROCLOR-1016 

AROCLOR-1254 AROCLOR-1260 
DIELDRIN 
HEPTACHLOR 

lnorganics (totalldissolved) (uglL) 
IARSENIC 

0.5 o.014i2’ 0.2 u 0.21 u 0.2 u 0.2 u 

0.5 0.014’2’ 0.2 u 0.21 u 0.2 u 0.2 u 0.5 0.014’*’ 0.2 u 0.21 u 0.2 u 0.2 u 
0.1 0.001 go’ 0.02 u 0.021 u 0.02 u 0.02 u 

0.05 o.oo36’2’ 0.01 u 0.01 u 0.01 u 0.01 u _ 

4 1 1 5oC2’ m . 2.6 J/3 J 1 16.6 U/13.4 U ~--- 
U/O.2 U 1 0.52 J/O.2 U 1 0.3 UJlO.1 UJ 1 0.26 U/O.1 U 

0.62@’ 0.3 UlO3U 0.3 U/O.3 UJ 1 1.6 U/O.2 U I 0.32 U10.32 U 

NOTES: 
Bold numbers denote exceedance of primary or secondary 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 health from consumption of organisms. (CTDEP. 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 

3 



TABLE 4-1 

Chemical 

ROUNDS 1 THROUGH 4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 9 OF 16 

Primary Secondary 2WMW44DS 2WMW44DS 2WMW44DS 2WMW44DS 
Monitoring Monitoring 2WGW44DS-01 2WGW44DS-02 2WGW44DS-03 2WGW44DS-04 
Criterion (‘) Criterion lOl28l99 01122/00 04/09/00 07l2OlOO 

vocs (ugll) 
1,1.2.2-TETRACHLOROETHANE 110 NA 5u 1 u 1 u 
ETHYLBENZENE 580,000 NA 5u 1 u 1 u 
XYLENES, TOTAL NA NA 5u 1 u 1 u 

PesticideslPCBs (ug/L) 
AROCLOR-1016 
AROCLOR-1254 
AROCLOR-1260 
DIELDRIN 
HEPTACHLOR 
lnorganics (totalldissolved) (ug/L) 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUMr4’ 110 1 I(*’ 2.4 U12.4 U 1.9/0.8 U 1.3 u/1.3 u 
COPPER 48 4.8@’ 1.2 u/1.2 u 1.3 U/l u 0.87 U/O.87 U 
LEAD 13 1.2’3’ 1.7 u/1.7 u 1.8 U12.1 U 1.9 u/1.9 u 
ZINC 123 58.2@’ 21.2 J/15.5 J 13.419.6 6.7 U/8.4 U 

0.5 o.o14r2’ 0.2 u 0.2 u 0.22 u 
0.5 0.014(*’ 0.2 u 0.2 u 0.22 u 
0.5 0.014(2’ 0.2 u 0.2 u 0.22 u 
0.1 0.0019’3’ 0.02 u 0.02 u 0.022 u 

0.05 0.0038” 0.01 u 0.01 u 0.011 u 

4 15om 3.8 U/3.8 U 3.5 U/2.3 U 3 U/2.7 U 
4 0.2 u/o.2 u 0.3 u/o.1 u 0.27 U/O.1 U 
6 O.Ns& 0.32 U/O.3 U 0.3 U/O.31 U 0.32 U/O.32 U 

NOTES: * 
Bold numbers denote exceedance of primary or secondary 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 health from consumption of organisms, (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 



TABLE 4-1 

ROUNDS 1 THROUGH 4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 

Chemical 

PAGElOOF16 

Primary Secondary 2WMW45DS 2WMW45DS 2WMW45DS 2WMW45DS 
Monitoring Monitoring 2WGW45DS01 2WGW45DS02 2WGW45DS03 2WGW45DS04 
Criterion u’ Criterion ( 10126199 1 O1l23lOO 1 04/06lOO 1 O7l2OlOO 1 

vocs (ugll* 
-!,A,,,, 1 ,I ,2,2-TEl nnbn~unvc I nr ~F.~~-TU..,NE 1 110 ) NA 1 u 1 u 1 u 1 u 

ETHYLBENZENE ( 580,000 1 NA 1 u 1 u 1 u 1 u 

XYLENES, TOTAL I MA I NA , I.” , I.,> , I II . - 1 I’ - 1u 1 u 

svocs (t&L) 
BENZO(A)ANTHRACENE 01 .” I NA ..,. 1 , nlfi -..- II - 1 017 U i 0.17 U 1 0.15 U 

BENZO(A)PYRENE 0.” , c-4 i NA . 1 0 16 _._ U - f 0.17 U 1 0.17 U 1 0.1 5u 
BENZO(B)FLUORANTHENE 0.3 1 NA 1 0.16 U ) 0.17 U 1 0.17 U 1 0.15 U 
BENZO(K)FLUORANTHENE 0.3 1 NA 1 0.16 U ( 0.17 U 1 0.17 u 1 0.15 u 
BlS(2-ETHYLHEXYL)PHTHALATE t 
PHENANTHRENE 0.077 1 Nii 1 1.1 u I 1.1 u I 1.1 u I IU I 

EticideslPCBs &q/L) # 

j9 1 NA 1 0.79 J 1 2.1 u 1 2.1 u ! 2.1u 1. 

AR1 OCLOR-1018 0.5 0.014’*’ 0.2 u 0.22 u 0.2 u 0.22 u 

AROCLOR-I 254 0.5 0.014’*’ 0.2 u 0.22 u 0.2 u 0.22 u 
-260 0.5 0.014’*’ 0.2 u 0.22 u 0.2 u 0.22 u 

IDIELDR~N 0.1 0.0019’3’ 0.02 u 0.022 u 0.02 u 0.022 u 
0.05 0.0038”’ 0.01 u 0.011 u 0.01 u 0.011 u ~HEPTACHLOR 

lnorganics (totalldissolved) @g/L) 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM@ 

FPPER 

4 1 150’*’ u= m: 1 2:9 J/3.2 J 1 11 U/9.6 U 1 4.2 U/4.6 U 
4 1 NA 1 0.2 U10.2 U 1 0.48 U/O.2 U 1 0.3 U/O.1 U I 0.1 U/O.1 U 
6 1 0.62’3’ 1 0.85 U/O.92 U 1 0.3 U/O.81 U 1 0.3 U/O.86 U 1 0.32 L 110.32 U 

110 1 1 l’*’ 1 2.4 U/2.5 J 1 1 UJ/3.1 U 1 3.5J1.8 1 1.4 J/l.3 U 
48 1 4.8r3’ 1 1.8 U/l.8 U 1 1.3 UJl1.5 U 1 0.8 Ull U I 0.87 U/O.87 U 

ILE, 
IZIF 
Miscellaneous 

AD 
JC 

13 1 1.2’3’ 1 1.7 UH.7 U 1 1.8 U/1.8 U 1 1.8 U/2.1 U 1 1.9 U/t.9 U 
1 123 1 58.2@’ 1 7.3 U/l.8 U 1 10.8l4.5 J 1 9.1/17.9 I 3.1 U/4.7 U 

Parameters (mg/L) 
1 NA 1 NA I 379 315 I 440 I 870 

ND 1 NA I NA ! 225 ! 59 66.7 146 1 CHEMICAL OXYGEN DEMA 
I NA 1 NA 1 1490 I 1720 f 1970 I 4270 J 1 

“I” an= “,V -470 
SULFATE NA NA 15.8 20 u 30.2 51.7 
TOTAL DISSOLVED SOLIDS NA NA 2590 3100 4470 7430 
TOTAL ORGANIC CARBON NA NA 14.7 12.9 J 12.3 16.4 

NOTES: 
Bold numbers denote exceedance of primary or secondary 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 health from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 

3 3 



TABLE 4-1 

ROUNDS 1 THROUGH 4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 11 OF 16 

Chemical Primary Secondary 2WMW46DS 2WMW46DS 2WMW46DS 2WMW46DS 
Monitoring Monitoring 2WGW46DS-01 2WGW46DS-02 2WGW46DS-03 2WGW46DS-04 
Criterion (” Criterion 10126199 01124lOO 04l07/00 07l2OlOO 

vocs (uglL) 
1 ,I ,2,2-TETRACHLOROETHANE 110 NA 5u 1 u 1 u 1 u 
ETHYLBENZENE 580,000 NA 5u 1 u 1 u 1 u 
XYLENES. TOTAL NA NA 5u 1 u 1 u 1 u 

NOTES: 
Bold numbers denote exceedance of primary or secondary monitoring criterion. 
(1) Surface Water Protection Crrteria 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 health from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 



I 

. 
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TABLE 4-I 

ROUNDS 1 THROUGH 4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGElZOF16 

Chemical Primary Secondary 2WMW47DS 2WMW47DS 2WMW47DS 2WMW47DS 2WMW47DS 
Monitoring Monitoring 2WGW47DS-01 2WGW47DS-02 2WGW47DS-03 2WGW47DS-04 2WGW47DS-04-D 
Criterion (‘) Criterion 1 o/25/99 01/24/00 04/06/00 07/10/00 07/18/00~ 

vocs (l&#/L) 
1 ,1,2,2-TETRACHLOROETHANE 110 NA 1 u 1 u 1 u 1 u 1 u 

ETHYLBENZENE 580,000 NA 1 u 1 u 1 u 1 u 1 u 

XYLENES, TOTAL NA NA 1 u 1 u 1 u 1 u 1 u 

NOTES: 
Bold numbers denote exceedance of primary or secondary monitoring criterion. 
(I) 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 health from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 

3 _, 



TABLE 4-l 

ROUNDS 1 THROUGH 4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 13 OF 16 

Chemical Primary Secondary 3MW12D 3MW12D 3MW12D 3MW12D 3MW12D 3MW12D 
Monitoring Monitoring 3GW12D-01 3GW12D-01-D 3GWl2D-02 3GW12D-03 3GW12D-03-D 3GW12D-04 
Criterion (‘I Criterion 1 O/28/99 1 O/28/99 01124lOO 04/07/00 04/07/00 07/20/00 

vocs @g/L) 
1 ,1,2,2-TETRACHLOROETHANE 110 NA 1 u 1 u 1 u 1 u 1 u 1 u 
ETHYLBENZENE 580,000 NA 1 u 1 u 1 u 1 u 1 u 1 u 
XYLENES, TOTAL NA NA 1 u 1 u 1 u 1U 1 u 1 u 

IZINC 123 58.2’3’ m 27 J/26.7 J 1 1218.1 J 1 4.1 U/1.9 U 1 7.812.5 U 1 5.8 U/7.6 U 1 

NOTES: 
Bold numbers denote exceedance of primary or secondary 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 health from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 



TABLE 4-l 

ROUNDS 1 THROUGH 4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 140F 16 

Chemical Primary Secondary 3MW12S 3MW12S 3MW12S 3MW12S 3MW12S 3MW12S 
Monitoring Monitoring 3GW12S-01 3GW12S-02 3GW12S-02-D 3GW12S-03 3GW12S-03-D 3GW12S-04 
Criterion (‘) Criterion 10128199 01124/00 01124/00 04/07l00 04/07l00 07/20/00 

vocs @g/L) 
1 ,1,2,2-TETRACHLOROETHANE 110 NA 1 u 1 u 1 u I 1 u I 1 u I 
ETHYLBENZENE 580,000 NA 1 u 1 u 1 u I I 1 ” I 
XYLENES. TOTAL NA NA 1u 1 u 1 u I 

;“u 
1 u I 

PesticidesIPCBs (u@L) 
AROCLOR-1016 
AROCLOR-1254 
AROCLOR-1260 
DIELDRIN 
HEPTACHLOR 

NOTES: 
Bold numbers denote exceedance of primary or secondary monitoring criterion. 
(I) 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 health from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 

l 

U Undetected 
NA Not Available 

3 



TABLE 4-1 

ROUNDS 1 THROUGH 4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE15OF16 

Chemical Primary Secondary 3MW37S 3MW37S 3MW37S 3MW37S 
Monitoring Monitoring 3GW37S-01 3GW37S-02 3GW37S-03 3GW37S-04 
Criterion I’) Criterion 10128199 o1122loo 04/09/00 07/20/00 

vocs (ug/L) 
1 ,1,2,2-TETRACHLOROETHANE 110 NA 1 u 1 u 1 u 1 u 
ETHYLBENZENE 580,000 NA 1 u 1 u 1 u 1 u 
XYLENES, TOTAL NA NA 1 u 1 u 1 u 1 u 

. 

NOTES: 
Bold numbers denote exceedance of primary or secondary 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 health from consumption of organisms. (CTDEP. 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 



3 

TABLE 4-l 

ROUNDS 1 THROUGH 4 GROUNDWATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 16 OF 16 

Chemical Primary Secondary 4MWlS 4MWl S 4MWlS 4MWlS 4MWlS 
Monitoring Monitoring 4GWOlS-01 4GWOlS-01-D 4GWOlS-02 4GWOlS-03 4GWOl S-04 

Criterion (‘) Criterion 10127l99 1 o/27/99 01123IOO 04/06/00 07/06/00 

vocs @g/L) 
1 ,1.2,2-TETRACHLOROETHANE 110 NA 1 u 1 u 1 u 1 u 1 u 

ETHYLBENZENE 560,000 NA 1 u 1 u 1 u 1 u 1 u 

XYLENES, TOTAL NA NA 1 u 1 u 1 u 1 u 1 u 

NOTES: 
Bold numbers denote exceedance of primary or secondary monitoring Criterion. 

(I) Surface Water Protection Criteria for substances in groundwater. (CTDEP. January 1996) 
(2) Federal Ambient Water Quality Criteria for protection of aquatic fife (chronic, freshwater). (USEPA, 1999) 
(3) Connecticut Water Quality Criteria for protection of human health from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 

3 



TABLE 4-2 

ROUNDS 1 THROUGH 4 SURFACE WATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 1 OF 6 

Chemical Primary Secondary 3MSPOl 3MSPOl 3USPOl 3MSPOi 
Monitoring Monitoring 3MSPOl-01 JMSPOl -02 3MSPOl-03 JMSPOl -04 
Criterion “) Criterion 1 o/24/99 01/23/00 04/06/00 07/21/00 

vocs (ug/L) 
1.1.2,2-TETRACHLOROETHANE 110 NA 1 u 1 u 
ETHYLBENZENE 560,000 NA 1 u 1 u 
XYLENES, TOTAL NA NA 1 u 1 u 

BEiVZO(A)ANTHRACENE 0.3 NA 0.16 U 2.1 u 
BENZO(A)PYRENE 0.3 NA 0.16 U 2.1 u 
BENZO(B)FLUORANTHENE 0.3 NA 0.16 U 2.1 u 
BENZO(K)FLUORANTHENE 0.3 NA 0.16 U 2.1 u 
BlS(2-ETHYLHEXYL)PHTHALATE 59 NA 2u 3.5 
PHFNANTHRFNF n n77 NA 1 II 31 II 

PesticideslPCBs (ug/L) 
AROCLOR-1016 
AROCLOR-1254 
AROCLOR-1260 
DIELDRIN 
HFPTACHI OR 

0.5 0.014’2’ 0.2 u 0.2 u 
0.5 0.014’2’ 0.2 u 0.2 u 
0.5 0.014’2’ 0.2 u 0.2 u 
0.1 0.0019’3’ 0.02 u 0.02 u 

n OF, 0.0038’2’ Ocll Ll on1 II 

IZINC 1 123 1 56.2’“’ 145.3 U/37.2 UI I 1 10.3/13.3 1 

NOTES: 
Bold numbers denote exceedance of primary or secondary 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 health’from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 

.- ..- 



TABLE 4-2 

-. . . ’ I-llllw. “-‘--wy Secondary SG-16 SG-16 SG-16 SG-16 SG-16 

Monito ring Monitoring SWSGl6-01 SWSGl6-02 SWSG16-03 SWSGl6-04 SWSGl6-04-D 
Crlteric m I” Criterion 1 o/27/99 01/23/00 04/05/00 07/l 6100 07/l 6100 

L) ~- ._.. __^__,, __,_ a*^ I .IL I , II I u 1 u 1 u 
1 u 1 u 1 u 

1 NA 1 1U 1 1 u 1u 1 u 

vocs (ugl 
1,1,2,2-TETRACHLOHUt IHANt t 11’~ I ryA I I 
ETHYLBENZENE 1 580,000 1 NA 1 ; ; 1 
XYLENES, TOTAL 1 NA 

ROUNDS 1 THROUGH 4 SURFACE WATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 2 OF 6 

NA 0.17 u 0.15 u 1 0.2 UJ 1 0.2 UJ 1 
NA 0.17 u 0.15 u 1 0.2 UJ 1 0.2 UJ 1 
NA 0.17 u 0.15 u 0.2 UJ 0.2 UJ 
NA 0.17 u 0.15 u 0.2 UJ 0.2 UJ 

NA 2.1 u 2u 2u 2u 
NA 1.1 u _ I 1 I u 1 0.2 UJ 1 0.2 UJ 1 

0.2u I 0.2 u 0.2 u 0.2 u 
I 1 0.2 u 0.2 u 0.2 u 

0.2 u 0.2 u 0.2 u 

svocs @g/L) 
BENZO(A)ANTHRACENE 0.3 
BENZO(A)PYRENE 0.3 
BENZO(B)FLUORANTHENE 0.3 
BENZO(K)FLUORANTHENE 0.3 

BlS(2-ETHYLHEXYL)PHTHALATE 59 
PHENANTHRENE 0.077 
PesticideslPCBs (ug/L) 
AROCLOR-1016 
AROCLOR-1254 
AROCLOR-1260 
DIELDRIN 
HEPTACHLOR 

0.5 0.014’2’ ’ 
0.5 0.014’2’ 0.2 u 
0.5 o.o14’2’ 0.2 u 
0.1 o.oo19’3’ 0.02 u 1 0.02 u 1 0.02 u I 0.02 u 
0.05 o.oo38’2’ 0.01 u 1 0.01 u I 0.01 u I 0.01 U 

lnorganlcs (total/dissolved) (ug/L 
150’2’ I 

I 
ARSENIC 4 1 
BERYLLIUM 4 1 NA IO.2 U/O.2 Ul 

,I\ I .- 

3.8 U/3.8 Ul 2.6 U/2.6 U 2.7 U12.7 U 2.7 U/2.7 U 
0.2 u/o.2 u 0.1 u/o.1 u 0.1 u/o.1 u 

3 UI 0.3 U/O.3 U 0.32 U/O.33 U 0.32 U/O.32 U CADMIUM 6 0.62’“’ 0.3 u/o.: 
CHROMIUM”’ 110 ll’2’ 2.4 U/2.4 U 1 U/l u 1.3 u11.3 u 1.3 u/1.3 u 
COPPER 48 4.8@’ 1.2 u11.2 u 3.8 U/1.3 U 2.7 U/O.87 U 2 U/O.87 U 

: LEAD 13 1.2n’ 1.7 Ull.7~U 1.8 U/l.8 U 1.9 U/1.9 U 
ZINC 123 58.2r3’ 31 J/49. 4 JI ] 31133.8 1 27.8 J/4.1 U 1 31.8 J/7.6 

95.5 J I 105 J 104 J 
I 67 1 94 97 

NOTES: 
Bold numbers denote exceedance of primary or secondary monitoring criterion. 
(I) 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 health from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 

f-l 



TABLE 4-2 

ROUNDS I THROUGH 4 SURFACE WATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 3 OF 8 

Chemical Primary Secondary SG-19 SG-19 SG-19 SG-I 9 
Monitoring Monitoring SWSGIS-01 SWSG19-02 SWSGl9-03 SWSG19-04 
Criterion r’) Criterion 1 o/27/99 01/23/00 04/05/00 07/I 9/00 

vocs (ug/L) 
1 ,1,2,2-TETRACHLOROETHANE 110 NA 1 u 1 u 1 u 
ETHYLBENZENE 580,000 NA 1 u 0.2 J 0.1 J 
XYLENES, TOTAL NA NA I u 1 u 0.57 J 

PestlcideslPCBs (ug/L) 
AROCLOR-1016 
AROCLOR-1254 
AROCLOR-1260 
DIELDRIN 
HEPTACHLOR 
lnorganics (total/dissolved) (uglL 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHRCIMII lM(+ 

0.5 0.014’2’ 0.2 u 0.2 u 0.2 u 
0.5 0.014’2’ 0.2 u 0.2 u 0.2 u 
0.5 0.014’*’ 0.2 u 0.2 u 0.2 u 
0.1 o.od19(3’ 0.02 u 0.02 u 0.02 u 

0.05 o.oo38(2) 0.01 u 0.01 u 0.01 u 

4 150’2’ 3.8 U/3.8 U . 2.6 U/2.6 U 2.7 U/2.7 U 
4 
6 

O.N6& 0.2 u/o.2 u 0.2 U/O.2 U 0.14 U/O.16 U 
0.3 u/o.3 u 0.3 u/o.3 u 0.49 u/o.44 u 

Ill-l 11(2) 26 .I/74 II 1 UH u 1.3 Ull.3 u 

ICOPPER 1 48 1 4.8’3’ 11.2 u/1.2 UI 
LEAD ! 13 11.2’3’ 1.7 u/1.7 u 1.8 U/1.8 U ,“, 

VED SOLIDS NA 1 NA 1 32 248 452 J 

NOTES: 
Bold numbers denote exceedance of primary or secondary 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 health from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 



TABLE 4-2 

ROUNDS 1 THROUGH 4 SURFACE WATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 4 OF 8 

Chemical Primary Secondary SG-20 SG-20 SG-20 SG-20 SG-20 
Monitoring Monitoring SWSGPO-01 SWSG20-02 SWSG20-03 SWSG20-03-D SWSG20-04 
Criterion (” Criterion 1 o/27/99 01/23/00 04/04/00 04/04/00 07/I 9/00 

vocs (ug/L) 
1,1,2,2-TETRACHLOROETHANE 110 NA 1 u 1 u 1 u 1 u 
ETHYLBENZENE 580,000 NA 1 u 1 u 1 u 1 u 
XYLENES, TOTAL NA NA 1 u 1 u 1 u 1 u 

NOTES: 
Bold numbers denote exceedance of primary or secondary 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 Duality Criteria for protection of human health from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 



n 

TABLE 4-2 

ROUNDS 1 THROUGH 4 SURFACE WATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 5 OF 8 

Chemical Primary Secondary SG-21 SG-21 SG-21 SG-21 SG-21 
Monitoring Monitoring SWSGPI-01 SWSG21-01-D SWSG21-02 SWSG21-03 SWSG21-04 
Criterion r’) Criterion 1 o/24/99 10124199 01/23/00 04/04/00 07/I 9/00 

vncc hd b 
v-v” “a,- 

1 ,1,2,2-TETRACHLOROETHANE 110 NA 1 u 1 u 1 u 1 u 
ETHYLBENZENE 580,000 NA 1 u 1 u 1 u 1 u 
XYLENES, TOTAL NA NA 1 u 1 u 1 u 1 u 

ENANTHRENE 
PesticideslPCBs (ug/L) 
AROCLOR-1016 
AROCLOR-I 254 
AROCLOR-1260 

0.16 U 
0.16 U 
0.16 U 
0.16 U 

2u 
1 0.077 1 NA 1 u 1.1u I 1 U 0.21 UJ 

1 0.5 * o.014’2’ 0.2 u 0.2 u 0.2 u 0.2 u 
1 0.5 0.014’*’ 0.2 u 0.2 u 0.2 u 0.2 u 
1 0.5 0.014’2’ 0.2 u 0.2 u 0.2 u 0.2 u 

DIELDRIN 1 0.1 I o.oo19r3’ I 0.02 u I 0.02 u I 1 0.02 u 1 0.02 u 
HEPTACHLOR 1 0.05 1 0.0038”’ 1 0.01 U 1 0.01 U 1 1 0.01 u I 0.01 u 
lnorganics (total/dissolved) (ug/L’ 
ARSENIC 
BERYLLIUM 
CADMIUM 

4 150’2’ 3.0 U/3.8 U 3.0 ui3.0 u 2.6 U/2.6 U 2.7 U/2.7 U 
4 0.2 u/o.2 u 0.2 u/o.2 u 0.2 u/o.2 u 0.1 u/o.1 u 
6 0.42/0.3 U 0.31/0.3 u 0.3 U/O.3 U 0.32 U/O.32 U 

ICHROMIUM’~’ 1 110 1 II” 1 2.4 U/2.4 U 1 2.4 U/2.4 U 1 1 1 U/l u I 1.3 u/1.3 u 1 
(COPPER 48 4.EP’ 1.2 u/1.7 u 2.3 U/1.8 U 2.5 U/1.3 U 0.87 U/O.87 U 

13 1.2’3’ 1.7 u/1.7 u 1.7 u/1.7 u 2.6 U/1.8 U 1.9 U/1.9 U 
123 58.2@) 26.2 U/24.8 Um 15.2/21.9 18.3 J/13.9 

neters (mg/L) 
1 NA 1 NA 1 R” 3 I 7” * I I %%a I oc. fi I 

,-. .- 
Miscellaneous Parar 
ALKALINITY .., . , ,. . .,“.b . -_ . I - . . . _“...a 
CHEMICAL OXYGEN DEMAND NA NA 21.1 20 u 20 u 50.6 
CHLORIDE NA NA 116 129 89 J 113J 
HARDNESS NA NA 125 86.5 54.4 110 
SULFATE NA NA 12.1 12.5 20.5 20 u 
TOTAL DISI ;OLVED SOLIDS 1 NA 1 NA 1 315 326 1 193 1 356 J 
TOTAL ORG IANIC CARBON 1 NA 1 NA 1 5.4 5.6 1 4.5 1 11.7 

NOTES: 
Bold numbers denote exceedance of primary or secondary 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 health from consumption of organisms, (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 



TABLE 4-2 

ROUNDS 1 THROUGH 4 SURFACE WATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 6 OF 8 

Chemical Primary Secondary SG-22 SG-22 SG-22 SG-22 
Monitoring Monitoring SWSG22-01 SWSG22-02 SWSG22-03 SWSG22-04 
Criterion 0’ Criterion 10/27/99 01/23/00 04/06/00 07/l 9100 

vocs (ug/L) 
1,1.2.2-TETRACHLOROETHANE 110 NA 1 u 1 u 
ETHYLBENZENE 580,000 NA 1 u 1 u 
XYLENES, TOTAL NA NA 1 u 1 u 

NOTES: 
Bold numbers denote exceedance of primary or secondary monitoring criterion. 
(I) 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 health from consumption of organisms. (CTDEP. 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 



TABLE 4-2 

ROUNDS 1 THROUGH 4 SURFACE WATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 7 OF 8 

Chemical Primary Secondary SG-23 SG-23 SG-23 SG-23 
Monitoring Monitoring SWSG23-01 SWSG23-02 SWSG23-03 SWSG23-04 
Criterion r” Criterion 1 o/27/99 01/23/00 04/05/00 07/l 9/00 

vocs (ug/L) 
1.1.2,2-TETRACHLOROETHANE 110 NA 1 u 1 u 1 u 
ETHYLBENZENE 580,000 NA 1 u 1 u 1 u 
XYLENES, TOTAL NA NA 1 u 1 u 1 u 

PesticideslPCBs (ug/L) 
AROCLOR-1016 
AROCLOR-1254 
AROCLOR-1260 
DIELDRIN 
HEPTACHLOR 
lnorganics (total/dis! 
ARSENIC 
BERYLLIUM 

4 ) 150’2’ m 
I 4 1 NA [ 0.2 U/O.; U 1 

12.6 U/2.6 U 1 3 J/2.7 U 
IO.2 u/o.2 ul 0.11 u/0.1, u 

NOTES: 
Bold numbers denote exceedance of primary or secondary 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 health from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 
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TABLE 4-2 

ROUNDS 1 THROUGH 4 SURFACE WATER ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECITICUT 
PAGE 8 OF 8 

Chemical Primary Secondary SG-24 SG-24 SG-24 SG-24 
Monitoring Monitoring SWSG24-01 SWSG24-02 SWSG24-03 SWSG24-04 
Criterion r” Criterion 10127/99 01/23/00 04/05/00 07/t9/00 

‘L) 
TDr.PUl ADnCTUlhlE I r,n I hlfi I III I I 111 I I 

vocs (ug! 
~,I,~,~-TE,~~~,ILv~,vLIII~I.L , 4 IV , I.,. I . ., 
ETHYLBENZENE 1 580,000 1 NA 1 1 u 1 4; 1 
XYLENf 
svocs (ugll 

IS, TOTAL 1 NA 1 NA 1 1 u I 1 iu 1 1 
) 

d-rUOAPChlC I nq I hlb. I nrr;” I 1 016 II f I BENZ0 A Al. I, I~~VLI’IL , V.” , 1-r. , V.3” v , . . - , 
BE,,ZO,,l\D”ClE”‘E I n? I NA I nlfi II I 1 0.16 U f 
BENZO~OJ~LUUI-IM~ I I-IC’YC , “..J , srn , V.l.2 ” , , “.I” ” , 
BENZO(K)FLUORANTHENE 1 0.3 I . . . I ^..I, I 

NH 1 u.13 u 1 
I ,-%.c II I 1 “.I0 u 1 

- 
BIS(P-ETHYLHE”“’ ^. .-. . . .vr F.. 

PHENANTHRQ 
Pestlcl 

InRnc.l 

:XYL)rH I ‘-‘ALA I t f 0.3oy77 1 NA I 2u 1 1 2u 1 
JE 1 1 NA 1 1 u 1 1u I 

des/PCBs @g/L) 
.OR-1016 1 0.5 0.014’*’ 0.2 u 0.2 u 

1 0.5 0.014m 0.2 u 0.2 u 
5 o.014f2’ 0.2 u 0.2 u 
I 0.0019’3’ 0.02 u 0.02 u 

1 0.05 0.0038’~ 0.01 u 0.01 u 
. 

~AR~CL~R-I 254 

lnorganlcs (total/dissolved) (ugll 
ARSENIC 

L 

4 15om w 3.7 J/2.6 U 
4 0.2 u/o.2 u 0.2 u/o.2 u 
6 0.31 u/o.3 u 0.3 u/o.3 u 

IBERYLLIUM 

NH 1 w-3 , C”, I 045 1 
1 NA 1 NA 1 14.2 1 1 9.2 I 

NOTES: 
Bold numbers denote exceedance of primary or secondary 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 health from consumption of organisms. (CTDEP, 1997) 
(4) Hexavalent Chromium 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 

3 3 



TABLE 4-3 

GROUNDWATER ELEVATIONS - ROUNDS 1 THROUGH 4 
AREA A LANDFILL - NSB-NLON 

GROTON, CONNECTICUT 

WELL Ott-99 Jan-00 Apr-00 Jul-00 
feet msl feet msl feet msl feet msl 

4MW01 123.79 123.31 123.42 119.94 

3MW12S 38.94 41.16 39.71 (2) 

3MW12D (1) (1) 43.19 (2) 

2LMW20S 72.55 72.19 73.41 71.73 , .” 

2WMW21 DS 71.03 71.99 
,/ :.; 

72.04 71.68 :. .-&‘.-r 

2MW37S 45.02 43.92 43.82 43.00 
; . . . ii 
‘1 lb’?: 

2WMW38DS 67.69 
I‘. . 

67.61 67.78 67.53 .Y. .-, ..,:; 
‘G , .% 

2WMW39DS 
..1 

70.78 
--I,I 

69.95 70.00 70.45 .1 -.,, 

2WMW40DS 70.01 
.“,’ 

.70.12 
i .” 

70.26 69.88 ._ -e ,.,_. 

2WMW41 DS 70.95 71.03 71.21 
/ 

70.87 
i:r< d ..(X .Aj 

2WMW42DS 
.; 

71.59 71.64 71.71 71.40 
,,. ..“a 

2WMW43DS 72.03 71.97 71.99 71.72 

2WMW44DS 72.24 72.18 72.08 71.71 

2WMW45DS 72.16 72.12 72.30 72.05 

2WMW46DS 70.51 72.11 72.30 72.15 

2WMW47DS 72.07 72.07 71.45 71.61 

2LOWl s (3) 77.55 77.49 77.52 

2LMW28DS (3) 73.43 75.07 73.12 

(1) Artesian flow from well, not measured. 
(2) Monitoring well destroyed. 
(3) Water level not measured before Round 2. 

! 
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TABLE 4-5 

PARAMETER 
Volatile Organics (pg/L) 
1 ,1,2,2-TETRACHLOROETHANE 
ETHYLBENZENE 
XYLENES, TOTAL 

UPGRADIENT GROUNDWATER RESULTS - ROUNDS 1 THROUGH 4 
DETECttON STATISTICS AND 95% UPPER CONFIDENCE LIMITS 

AREA A LANDFILL, NSB-NLON, GROTON, CT 

FREQUENCY RANGE SHAPIRO-WILK SHAPIRO-WILK SHAPIRO-WILK 95% UCL 95% UCL MAXIMUM POSITIVE 

OF DETECTION OF DETECTIONS AVERAGE W NORMAL W LOGNORMAL W TEST DISTRIBUTION NORMAL LOGNORMAL DETECTION 95% UCL 

0111 ___ 0.66 ___ ___ ._. _._ __. .._ .__ __. 
0111 ___ _-_ _-. _-_ 0.66 . . . __. .__ __. _.. 
o/11 _._ .__ ___ _._ _._ .__ 0.66 __. .__ -._ 

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. 



TABLE 4-6 

GROUNDWATER - ROUNDS 1 THROUGH 4 
ANOVA TEST RESULTS FOR POTENTIAL COC 

COMPARISON OF DOWNGRADIENT RESULTS WITH UPGRADIENT RESULTS 
AREA A LANDFILL, NSB-NLON, GROTON CT 

DOWNGRADIENT UPGRADIENT TYPE OF P ANOVA 
PARAMETER DISTRIBUTION DISTRIBUTION ANOVA LEVEL RESULT 
Volatile Organics 
~ETHYLBENZENE 1 LOGNORMAL 1 --- 1 NON-PARAMETRIC 1 0.8667 1 PASS 1 
Semivolatile Organics 

jBlS(2-ETHYLHEXYL)PHTHALATE 1 LOGNORMAL 1 LOGNORMAL 1 PARAMETRIC 1 0.2497 1 PASS 1 
Total Metals 
ARSENIC 
BERYLLIUM 
CHROMIUM 
COPPER 
ZINC 
Dissolved Metals 
ARSENIC 
CHROMIUM 
COPPER 
ZINC 

LOGNORMAL LOGNORMAL PARAMETRIC 0.0315 FAIL 
LOGNORMAL --- NON-PARAMETRIC 0.7034 PASS 
LOGNORMAL LOGNORMAL PARAMETRIC 0.5042 PASS 
LOGNORMAL --- NON-PARAMETRIC 0.4524 PASS 
LOGNORMAL LOGNORMAL PARAMETRIC 0.8126 PASS 

LOGNORMAL LOGNORMAL PARAMETRIC 0.0206 FAIL 
LOGNORMAL LOGNORMAL PARAMETRIC 0.8916 PASS 
LOGNORMAL --- NON-PARAMETRIC 0.7011 PASS 
LOGNORMAL LOGNORMAL PARAMETRIC 0.5929 PASS 

Downgradient results are in statistically significant exceedance 
of upgradient results when p level is less than 0.05. 

3 3 
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TABLE 4-7 

0 

GROUNDWATER - ROUND 1 THROUGH 4 
PARAMETRIC ANOVA RESULTS COMPARING POTENTIAL COC 

DOWNGRADIENT RESULTS WITH UPGRADIENT RESULTS 
AREA A LANDFILL, NSB-NLON, GROTON, CT 

Degrees of Freedom Sum of Squares Degrees of Freedom Sum of Squares ANOVA 
Parameter Effect Effect Error Error F p-level RESULT 

Semivolatile Organics 
[BlS(2-ETHYLHEXYL)PHTHALATE 1 1 I 0.010383 I 55 I 0.0077 1 1.353651 1 0.2497 1 PASS 1 
Total Metals 
ARSENIC 
CHROMIUM 
ZINC 
Dissolved Metals 
ARSENIC 

CHROMIUM 
ZINC 

1 388.3937 54 79.6866 4.874017 0.0315 FAIL 
1 5.323637 54 11.7731 0.452186 0.5042 PASS 
1 31.57481 54 556.3502 0.056753 0.8126 PASS 

1 385.0746 54 67.6231 5.694425 0.0206 FAIL ‘I: 

1 0.182623 54 9.7364 0.018757 0.8916 PASS 
1 192.2667 54 664.7787 0.289219 0.5929 PASS 1: 

Downgradient results are in statistically significant exceedance 
of upgradient results when p level is less than 0.05. 



TABLE 4-8 

GROUNDWATER - ROUND 1 THROUGH 4 
WILCOXON RANK-SUM RESULTS COMPARING POTENTIAL COC 

DOWNGRADIENT RESULTS WITH UPGRADIENT RESULTS 
AREA A LANDFILL, NSB-NLON, GROTON, CT 

PARAMETER 
Volatile Organics 

~ETI~YLBENzENE 
Total Metals 
BERYLLIUM 
COPPER 
Dissolved Metals 

ICOPPER 

Downgradient I Upgradient Z Adjusted Adjusted ANOVA 
Total of Ranks 1 Number of Samples 1 Avg Rank 1 Total of Ranks I Number of Samples I Avg Rank Score P-level Z Score (1) P-level (2) RESULT 

I 1339.0 1 46 1 29.1 I 314.0 I 11 1 28.5 1 0.1011 1 0.9195 1 0.1678 1 0.8667 1 PASS 1 

I 1300.5 1 45 1 28.9 1 295.5 I 11 1 26.9 1 0.3712 1 0.7105 1 0.3807 1 0.7034 1 PASS 
1318.5 1 45 1 29.3 I 277.5 11 1 25.2 1 0.7424 1 0.4578 1 0.7514 1 0.4524 1 PASS 

1 1301.0 I 45 1 28.9 1 295.0 I 11 1 26.8 1 0.3815 1 0.7028 1 0.3838 1 0.7011 1 PASS 1 

(1) Adjusted for tied rankings. 
(2) Downgradient results are in statistically significant exceedance 

of upgradient results when p level is less than 0.05. 

. 
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TABLE 4-9 

GROUNDWATER - ROUNDS 1 THROUGH 4 
COMPARISON OF POTENTIAL COCS ABOVE BACKROUND AND 

UPGRADIENT CONCENTRATIONS TO SURFACE WATER PROTECTION CRITERIA 
AREA A LANDFILL, NSB-NLON, GROTON, CT 

, 
Average Cummulative Maximum Cummulative CTDEP FED 

Downgradient Metals (ug/L) Round 1 1 Round 2 1 Round 3 1 Round 4 Average Round 11 Round 2 I Round 3 I Round 4 Maximum SWPC AWQC 
Total Metals 

IARSENIC c I : ‘I 0 ’ I’ . I 1 1 : ’ I 4 1 150 1 
Dissolved Metals 

I 
ARSENIC I I. * ,I : ’ II I, , I * 4 1 150 1 

Average Cummulative Maximum Cummulative CTDEP FED 
Upgradient Metals (ug/L) Round 11 Round 2 I Round 3 I Round 4 Average Round 1 I Round 2 I Round 3 I Round 4 Maximum SWPC AWQC 
Total Metals 
1 ARSENIC m ’ I 1.30 1 1.87 1 2.18 1 2.41 m : :I 1.30 I 2.10 I 3.00 m : :I 4 1 150 1 
Dissolved Metals 

IAflSENiC m I 1.30 I 1.22 I 1.35 I 1.94 m I 1.30 1 1.35 1 1.35 B I 4 1 150 1 ..” 

(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). 
Bold indicated value exceeds Surface Water Protection Criteria for Substances in Groundwater (CTDEP, January 1996). 

t 



- 
This page intentionally left blank. 

020101/P 4-44 CT0 0203 

c : 



P\GIS\NLOM5082039O.APR’Area A GW taas lavout MGS I-9-01 .--. .___-... I . 

Inorganics (total/dissolved) tug/L) 

GROUNDING C 

LIMIT OF RIPRAP 
LOPE PROTECTION 

Inorganics (total/dissolved) lug/L) 
12.2 J/11.9 J 
16.1 J/10.9 U 

ROUND 1 
ROUND 2 
ROUND 3 
ROUND 4 

Inorganics (total/dissolved) (ug/L) 

9.4 J/10.6 J 
24.4 J/31.6 U 
28.4 J/29.3 J 
4.2 J/11.3 

J Estimated 

CRITERIA IN GROUNDWATER 
ROUNDS 1 THROUGH 4 

AREA A LANDFILL 



P:\GIS\NLON\5082039O.APRVirea A SW tags layout MGS I-9-01 

LEGEND 

8 Monitoring Well 

J Estimated 

U Not Detected 

Inorganics (total/dissolved) 
LEAD 2 J/1.9 U 

SG-19 
Semivolatile Organics (ug/L) 
F 'HENANTHRENE 0.16 J 
I norganics (total/dissolved) (ug/L) 
T .rnn 3.4 J/1.9 U 

WETLAND 

ZINC 32 J/118 J ROUND 1 
JIII II' 

GROUNDING C 

Inorganics (total/dissolved) (ug/L) 
LEAD 2.3 J/1.9 U 

Inorganics (total/dissolved) (ug/L) 
59.2/110 ROUND 1 DUP 

VIII 
SG-22 
Inorganics (total/dissolved) (ug/L) 
ARSENIC 4.5 J/3.8 U ROUND 1 
CHROMIUM 38.4 J/2.4 U ROUND 1 
COPPER 10.8/1.2 u ROUND 1 

90.2 J/37 J ROUND 1 
h 

8.2 J/5.6 J ROUND 1 
6.2/0.87 U ROUND 4 
5 J/1.9 U ROUND 4 I 
119 J/96.5 J ROUND 1 
65.2 J/6.4 ROUND 4 

Inorganics (total/dissolved) (ug/L) 
ROUND 1 
ROUND 1 

DATE BY CHKD REFERENCES Tetra Tech NUS, Inc. 

COST/SCHEDULE-AREA 

I I I 
SCALE 

EXCEEDENCES OF MONITORING 
CRITERIA IN SURFACEWATER 

ROUNDS 1 THROUGH 4 
AREA A LANDFILL 

NSB-NLON, GROTON,CONNETICUT 

APPROVED BY 

- - 

DRAWING NO. 
FIGURE 4-2 



-EGEND 

CE Existing Monitoring Well 

8 New Monitoring Well 

a Staff Gauge 

rs 

Seep Location 

Limit of Landfill 

;‘i: Limit of Pavement 

(70.01) Groundwater Elevation 

er 

(+2.39 feet mean sea level NAVD man sea level NAVD 88) 88) 
200 Feet 

OWNER NUMBER 

Groundwater Contour Groundwater Contour 
- X (Dashed where inferred) - X (Dashed where inferred) 

Groundwater Flow Direction 

- 
CHECKED BY -..--..-- -’ POTENTIOMETRIC SURFACE MAP 

ROUND 1 GROUNDWATER MONlTORlNG 

I I I AREAALANDFILL 
AP~~Og&y&&/& 

SCUE / 

AS NOTED 
NSB-NEW LONDON, GROTON, CONNECTICUT 

REV 
0 



LEGEND 

G3 Existing Monitoring Well 

8 New Monitoring Well 

@ Staff Gauge 

/t 

Seep Location 

Limit of Landfill 

:“*.,.- Limit of Pavement 

(77.55) Groundwater Elevation 
Groundwater Contour 

- 70 (Dashed where inferred) 

Groundwater Flow Direction 

b \ \ 

2. Elevations based on 1982 Base Traverse 

ROUND 2 GROUNDWATER MONlTCRlNG 

AREA A LANDFILL 



I 

LEGEND 

CE Existing Monitoring Well 

8 New Monitoring Well 

a Staff Gauge 

I; 

Seep Location 

Limit of Landfill 

p.,.- Limit of Pavement 

(123.42) Groundwater Elevation 

PAVEMENT - \ -. 
LIMIT 

II in Groundwater Contour 
I where , inferred) 11 NT”: 

1 Water levels measured April 4, 2000. I 

- 

Groundwater Flow Direction 2. Elevations based on 198i Base Traverse 200 Feet 

POTENTIOMETRIC SURFACE MAP 

MST,scHED”LEAREA ROUND 3 GROUNDWATER MONITORING 

I I I AREA A LANDFILL 
SCILE Dl?AWlNG NO. / 

AS NOTED NSS-NEW LONDON, GROTON. CONNECTICUT REV 
FIGURE 4-5 0 



LEGEND 

@ Existing Monitoring Well 

8 New Monitoring Well 

Q Staff Gauge 

/; 

Seep Locstion 

Limit of Landfill 

.*y Limit of Pavement 

123.42 Groundwater Elevation 

Groundwater Contour 
” (Dashed where inferred) 

- Groundwater Flow Direction 

2WMW41DS 

/ 

SG19 

2wMW42D.9 
/ 71.40 
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Figure 4 - 8 

Awage Total Arsenic Concentrations as a Function of Time 

Rounds 1 through 4 

AREA A LANDFILL, NSB - NLON, Groton, CT 

Least Squares Regression Line 

*Least Squares Regression Line 

Round 1 Round 2 Round 3 Round 4 
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Figure 4 - 9 

Awrage Dissokd Arsenic Concentrations as a Function of Time 

Rounds 1 through 4 

AREA A LANDFILL, NSB- NLON, Groton, CT 
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CTDEP SWPC = 4.0 ug/L 
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Figure 4 - 10 

Confidence in Downgradient Total Arsenic Temporal Trends 

Rounds 1 through 4 

AREA A LANDFILL, NSB - NLON, Groton, CT 
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Figure 4 - 11 

Confidence in Do\hmgradient Dissolved Arsenic Temporal Trends 

Rounds 1 through 4 
AREA A LANDFILL, NSB-NLON, Groton, CT 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS 

This Annual groundwater monitoring report summarizes the initial 4 rounds of quarterly groundwater 

analytical data collected from 16 monitoring wells installed at the Area A landfill and Area A wetland. The 

wells were installed to monitor groundwater quality beneath the asphalt cap installed as part during an 

Interim Remedial Action (IRA) completed in 1997. As previously stated, the list of COCs evaluated 

consists of those contaminants identified in the Groundwater Monitoring Plan as shown on Table 4-l of 

this report. To verify that contaminants are not migrating from the site at concentrations above criteria, 

the analytical results were compared to site-specific SWPCs. The analytical results were also compared 

to Federal AWQCs and the Connecticut WQSs as secondary monitoring criteria. The ultimate goal of the 

monitoring program is to attain surface water protection requirements for those contaminants. 

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

organic compounds indicated no exceedances of any State of Connecticut SWPCs. Additionally, no 

volatile and semivolatile compounds exceeded the secondary monitoring criteria. 

c 
Results of the inorganics analyses indicated some positive results for arsenic which exceeded the SWPC, 

the primary screening criteria. Additionally, zinc exceeded the SWPC in one sample. Some positive 

results for copper, chromium, lead, and zinc in excess of the secondary screening criteria; however, none 

of the positive results exceeded the respective SWPCs. No other metals exceeded either primary or 

secondary screening criteria. 

As stated in Section 4.3, contaminant concentrations detected in upgradient monitoring wells (2LMW20S, 

2WMW21 S, and 4MWl S) were compared to the remaining monitoring wells located downgradient. The 

statistical comparisons 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 Connecticut SWPCs. As shown on 

Figure 4-9 the average concentrations for total arsenic, although currently above the SWPC, show a 

slight downward temporal trend. A similar trend is shown for dissolved arsenic concentrations on 

Figure 4-10. 

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 

c 

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 attributed 

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

random laboratory contamination. 

A cursory review of water chemistv parameters indicates 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 (As) has been used widely in 

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

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

com’pleted for this 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). 

c‘ 

Groundwater arsenic concentrations at the Area A Landfill are often near the detection limit with many of 

the analyses qualified as estimated. Geochemical conditions in and near the downgradient side of the 

Area A Landfill are neutral to slightly acidic and mildly to strongly reducing. Under these conditions the 

arsenic species present in groundwater will be predominantly the reduced form ]i.e., As(lll) or arsenite] 

and as the neutral molecule H3As03. Similarities in the total and dissolved concentrations tend to support 

the lack of any association with particles. 

5.2 RECOMMENDATIONS 

The analytical results for the first year of groundwater monitoring sampling indicate several exceedances 

of the SWPCs, in addition to those compounds detected in excess of the secondary monitoring criteria. 

Because of the various exceedances of primary and secondary monitoring criteria, groundwater 

monitoring should be continued through year two to further evaluate these chemical concentrations. 

The following considerations should be discussed between the Navy, EPA and CTDEP should 

contaminant concentrations remain similar’to thqse exhibited to date. 

020101/P 5-2 CT0 0203 
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C l Through 4 rounds of groundwater monitoring, no exceedances of primary or secondary monitoring 

criteria have been noted for volatile organic compounds and semivolatile organic compounds. 

Consideration should be given to reducing the sampling frequency for VOCs. 

. Round 5 sampling has recently been completed and Round 6 will be performed soon. At the 

completion of Rounds 7 and 8 (Year 2), consideration should be-given to reducing some of the 

parameters to be analyzed. 

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

monitoring. 

l Discuss endpoint for groundwater monitoring if current trends continue. 

c 

c 
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APPENDIX A 

GROUNDWATER SAMPLE LOGSHEETS AND 
LOW-FLOW PURGE DATA SHEETS 



ROUND 1 
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Tetra Tech NUS. Inc. GROUN&ii;~ SAMPLE LOG SHEET 

Pagel_ of r, 

‘roiect Site Name: hisa- N LCN /!.lfm+ R 
+=j, 

0 Domestic Well Data 
[x] Monitoring Well Data 

Sample ID No.: 4 G&cJ/~- o/ 
Sample Location: 
Sampled By: 7?.%i3w 
C.O.C. No.: OL794 -01 
Type of Sample: 

[] -Other Well-Type: 
[] QA Sample Type: 

[x] Low Concentration . 
0 High Concentration 

:ircle if Applicnble:. 

MS/MSD Duplicate ID No.: 

. - Gwf=D- rol7Yq , 

--- 



.i 
. i.‘ _1 

.*. 

0 
‘f 5 - -.a--.... _-_ )_ ic R LOW FLOW PURGE DATA SHEET t : 

PROJECT SlTE NAME: fl5%- NLLod /AREA A WELi ID.: q-p&&J I I,,* : ! i .._ _ 
PROJECT NUMBER: c-R2 203 JOB* SOBL DATE: /o-x7 99 *_ 

I 
Time Water Level Flow pH I S. Cond. I Turb. DO I Temp. I Eh I Sal. I Comments 



Project Site Name: r\iS&- hi LCFC; . /4fim R 
Project No.: zIo&c’5c;~> ‘LZ $03 

0 Domestic Well Data 
[x] Monitoring Well Data 
[] Other Well Type: 
1. CIA Sample Type: 

Sample ID No.: 3- &J I&S - 0 ( 
Sample Location: +AW 1 A\ -mp 
Sampled By: 5. d’i/L 
C.O.C. No.: ioc349 - 0 1 
Type of Sample: 

[x] Low Concentration 
0 High Concentration 

C 

I I 
I I I 

OESERVATlONS / NOTES: 

Circle if Applicable:. 

MStMSD Duplicate ID No.: 
b 

Signature(s): 

-- -. 



I 

‘. 

‘ow FLow PURGE DATA SHEET -IF 7. ‘9 1- ** *. I’*‘- 1 . >.- -L .,~, 

,? $8‘ 

PROJECT SITE NAME: jdi;%- r\r~o~J /fiRcA A 

PROJECT NUMBER: c-lx 203 JOW sotiz ‘1 

\ , WELL ID.: ?t‘w/dS . ._ , . ._‘. 
i. DATE: /O/>k(fc, 

1: 

SF- -VURE(S): 

..J 



c 

c 

c 

;. ..:. : : 
.,,. ( -r-i 

0 
I. ,,z 7.r: It i )I. 

Tetra Tech NUS, Inc. ,, GFll~&~~~~~R SAiVlPLE LOG SHEET .,“‘ ., I : ,. “. ,b.’ _: .,;, ,,I * 
Paget of x 

Project Site Name: r\lSB - rJ LChi I.&cm R Sample ID No.: 36-k/I 20 * 01 
Project No.: zro&C’53LL ‘CD 303 Sample Location: Et+ A 

Sampled By: 
0 Domestic Well Data C.O.C. No.: * 

[x] Monitoring Well Data Type of Sample: 
[] Other WellType: [x] Low Concentration 
[] QA Sample Type: [I High Concentration 

AMPUNG DATA: 

ate: (0 -16~~~ Color pH S.C. Temp. Turbidity Do Eh Salinity 

me: 14-40 Visual Standard mS/cm OC NTD m/l 
ethod: Peristaltic Pump utie 6, “w- 5* 11*4 if o,qa - l;L LP&- 

URGE DATA: 

3BSERVATLONSl NOTES: 

4 WEK = 
Circle if Applicable: 

MS/MSD Duplicate ID No.: 

- 



, ‘. 

* .,,\.!a. c. 

0 
‘.,*... . _i .,i It LOW FLOW PURGE DATi SkEET‘ 

: ,*i.. .“. 

PROJECT SITE NAME: c\( 56 - ~4 Lo ti ,h$eA A ,. \ , WELL ID.: 3 p+m-b ” 
PROJECT NUMBER: cl3 203 so 6X i i DATE: IO.13 

L .9 9 _--.-~.- --.-- 

-i 

Time 
I 

Water Level 1 How 1 pH 1 S. Cond. 1 Turb. I DO 1 Temp. 1 Eh 1 Sat. 1 Comments 
(Hrs.) (Ft. below TOG), (ml/Min.) ‘1. (S.U.). (mS/cm) .a (NW) .I. .(mg/U (Celcius) mV (%I 

13x 0.4c a40 G,q- 3.441 c;D 433 12.4 -83 t, 04- 
r35 ~ o/w ( fro ~.4& 3,44 17 co4 12.0 y-z’3 I, m 

SIG” TURE(S): -;I 42 

i 

’ PAGEaF&- 

3 



‘., ,_ ) 

_’ ,- 
., .: 

,.; ., ,_ ,,i : : 
Tetra Tech NUS. Inc. GROk&kTE~ SAMPLE LOG SHEET 

m. Page/ of 2 
b 

Project Site Name: d58 - N LCN /.4&-s+ A 
Project No.: TOSL’SCkL lc7J ,CJ 

[I Domestic Well Data 
[x] Monitoring Well Data 
[] Other WellType: 
n CIA Sample Type: 

Sample ID No.: JL -Gusts- 01 
Sample Location: 2 Ltvl ti A05 
Sampled By: 5. dcrc 
C.O.C. No.: (os39j- 01 
Type of Sample: 

[x] Low Concentraiion 
0 High Concentration 

SAMPLING DATA: 

Date: /O/N/l4 ci Color pH S.C. Temp. Turbidity DO Eh Salinity 

Time: pjoc Visual Standard mS/cm OC NTD wit/l PPt 
Method: Peristaltic Pump/LO* fbd a-,05 0. %Q 15-7 020 /-37 3Y ~-A23 
PURGE DATA: 

Date: /UiJii I44 Volume pH S.C. Temp. (C) Turbidity Do Eh Salinity 

Method: Peristaltic Pump L+ i?&4 

Monitor Reading (ppm): 2. Z 

Well Casing Diameter & Material 

Ya&er @xi ;\ beiol, +p ef O-L SCfc-. 

Circle it Applicable: 

MS/MSD Duplicate ID No.: 
.C-- \ , 

Signature(s): 



,*“‘ c 
, -_ 

,‘ 
i.7. *s, .ves 

0 ‘. ” ‘.‘- R LOW FLOW PURGE DATA SHEET j--“ p +‘+. --.I’ ‘f ?!. 
PROJECT SITE NAME: fl56- p&hJ /ARE/j A WELL ID.: &AW~Jc& . (., 
PROJECT NUMBER: c-m 2.03 JOB* SOB’L DATE: /c/Jill+< i; 

Time Water Level Flow PH S. Cond. Turb. DO Temp. Eh Sal. Comments 
..(t&.) I (Ft. below TOG) .(ml/Min.) ;._, (S.U.) ).‘ (mS/cm) (NW ” tmg/L) (CelciuS) -,.mV. .:: (96) 
-. I ,rl CG 2s I 

SIG’-“YlRE(S): 
.) 

PAGE&OF-! 

3 

* ; 

h ij 

f 



c 

c 

C \ 

Project Site Name: r n 3’3 - N CLN / .&cs+ R Sample ID No.: 
Project No.: JOS”SSc;E+ ‘c7r 9cp Sample Location: 

Sampled By: 
[I Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data 
i] -Other WellyType: 

Type of Sample: 
[X] Low Concentration 

[] QA Sample Type: 0 .High Concentration 
I 
S ;AMPLlNG DATA: . 
C )ate: /a +Ar$-‘fT Color pH S.C. Temp. Turbidity Do Eh Salinity 

T ‘ime: Ibx- Visual Standard mS/cm 92 PPt 
h dethod: Peristaltic Pump ISiHcrl 6,7L %Jbr7 I 3,T i&7Y I 
P ‘URGE DATA: I I 
c 

h 

h 

v 

7 

7 

E 

C Ine Casing Volume&&): 1, [ 

: 3tart Purge (hrs): 0‘ qz\ 

E End Purge (hrs): 16x0 
1 Total Purge Time (min): 1 1 cs’- 

1 r0td VOI. Purged f&h): 3. C 
. I 
: SAMPLE COLLECTION INFORMATION: 
. I 

Analysis Preservative Container Requirements Colleotsd 

TCL Volatile Organic Compounds HCV4’C (3) 40mL Vials 4 
TCL Semivolatile Organic Compounds 4% (2) 1 L Amber Glass G 

TCL PAH 4% (2) 1 L Amber Glass G 

TCL Pesttcides/PCB 4% (2) 1 L Amber Glass 47 

TAL Metals (Total) f- f-#&O&S 5 HN0,/4’C (1) 1 L Polyethylene -3 
I Xwolved Metals HNOd4OC (1) 1 L Polyethylene 3 
rotai Organic Carbon (TOC) HCV4OC (1) 60mL Glass 

I Zhemicat Oxygen Demand (COD) HsOJ4°C (1) 250mL Polyethylene 

, 9lkalinity, Chloride, Sulfate, TDS 4% (1) 1 L Polyethylene 3 

i 

Tetra Tech NW.. Inc. 

_’ 
2. 

: 

,, 
); 

‘., j, ,. < 2; _“ 
GRO”.~~~~~~E,R,SAMPCE LOG SHEET 

,. I t ‘,,I 
Page1 of 1, 

I I I I 
/ DBSERVATtONS t NOTES: 

I 

Circle iI Applicable: 

MS/MSD Duplioate ID No.: 

Signature(s): 

- .- .- _--. 



El LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: +6- rwd /tWA A 
PROJECT NUMBER: CTD 203 JUW souz, 

Time Water level Flow I pH 1 S. Cond. 1 Turb. 1 DO I Temp. I Eh I Sal. I Comments 



‘- 

c 

C 

‘. 

,, ,- 

0 
..‘, ,‘Z) ./ ., ‘: 

R Tetra Tech NUS, inc. GROlJfiDV@&SAM~LE LOG SHEET 

Pagel_ of > 

Project Site Name: dS3 - hi LCN /.Jim-+ A 
Project No.: JDSC’5G@ II7 90.3 

0 Domestic Well Data 
[x] Monitoring Well Data 
[I Other Well-Type: 
0 QA Sample Type: 

AMPUNG DATA: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[x] Low Concentration ’ 
[I High Concentration 

me: 

URGE DATA: 

3ESERVATlONS I NOTES: 

Circle if Applicable: 

MWMSD Duplicate ID No.: 

Signature(s): 
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GROUND~hR SAMPLE LOG SHEET .’ ,, 
PageI of L 

Project Site Name: r\lsg - hi ic& /,&L-s+ R 
Project No.: cTo~*r~b~ ‘CT-v jc-3 

0 Domestic Well Data 
[x] Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

Samde ID No.: %dG-U&?~bc 

h -High Concentration 

&MPLfNG DATA: 

ate: 10, &/J.y>/aq , 74 
me: jl’c ‘3FLcie4 
ethod: Peristaltic Pump 

Color pH S.C. Temp. Turbidity Do Eh Salinity 

Visual Standard mS/cm OC NTU mg/l mV PPt 
CCG&~ 6.93 1.130 i+B t/ 645 294% IYY 03 m. 

‘otal Organic Carbon (TOC) 

:hemical Oxygen Demand (COD) 

rlkalinity. Chloride, Sulfate. TDS 

HCll4’C 

H3OJ4’C 

4% 

(1) 60mL Glass lo &*qq oqro 
(1) 250mL Polyethylene 1 C ljj.17 u ‘7<T 
(1) 1LPolyethylene ((3.19% 99 07 /C 



” 

0 
I’ 

LOW FLOW PURGE DATA SHEET -- -R *. .^ T. ._I -we,... ,_ 

PROJECT SITE NAME: fls6- NLOd /HREtj A WELL ID.: pQfl(;_ki3yns 4 ? 
IO 2+*7y 

___~_ . 
PROJECT NUMBER: c-m 203 3&‘# FO6L DATE: 

Time Water Level Flow PH S. Cond. Turb. DO Temp. Eh Sal. Comments 

I --- 



c 

c 

Proiect Site Name: Al% - N LCN /.4&s+ R Sample ID No.: &- &w Bb’- c, I 
Sample Location: && $q&- wub4 
Sampled By: 5. &r/L 

0 Domestic Well Data C.O.C. No.: l ~Pwisl 
[x] Monitoring Well Data Type of Sample: 
) ‘Other Well:Type: [x] Low Concentration 
[] QA Sample Type: 0 High Concentration 

iAMPUNG DATA: 

late: ii jd’r155 Color PH S.C. Temp. Turbidity Do Eh Salinity 

‘ime: c?s;,b Visual Standard mS/cm OC NTD mg/l mV PPt 
Aethod: Peristaltic Pump& m L7. &4&f 6, 6 A &. 34,$( / 3 6 b i/A a.03 -f/-SF d.lfq 
‘URGE DATA: , 

OBSERVATlONS / NOTES: 



p’: 
/ 

‘2, 0 
=.“I.,_ It LOW FLOW PURGE DATA SHEET 

,_.. 
; ; 

PROJECT SITE NAME: flrB- pwti /tvw# A WELL ID.: &4Mw3‘705 
PROJECT NUMBER: c-m 203 Jd9 qoEsr DATE: /C/&lCf 

Time Water level Flow PH S. Cond. Temp. 1 Eh [ sat. [ Comments 

SV-- 
j 

TURE(S): y+f%.~O 

/’ 

.PAGEAOFJ 

3 



0 Tt LOW FLOW PURGE DATA SHEET 

PROJECT SlTE NAME: pm3- pw~ /ARE/j A WELL ID.: .&hQw3~PS 
PROJECT NUMBER: CT0 203 JO6# soa:, DATE: / O/&/4 c 

Time Water level Flow PH S. Cond. Turb. DO Temp. Eh Sal. 
Comments 

(Hrs.), - (Ft. below TQC) (ml./Mtn.) . (S.U.) (mS/cm) (NTlJ) (mg/l) (Celcius) mV (%) 
( 3% (4.47 t-la b.b7 SU 57 

i* 1:; 7q 
da48 t3.s -94 iI37 

I4 
i(rz 

lcl.Ql 170 b -72 
Gi.74 q*30/ tot 

f. LI &b -Id 2.or 
1s. 3ci f-70 ftl’p f3db - fdd A30 

j4ro , /TO 6tbL 4.w l/A 6.03 / 4.b -1J5 A.47 GCJD PULU; -A&f 

@JILL &Qu& O’& 

.(0/37 9% 

- \ . 

SIGNATURE(S): 
tyjiaxs:w 

--...-- - 

PAGE&OF& 



:’ 

3 “’ 

I 

I . 
/ 

:; 

., ., 

GROUNDWATER SAMPLE LOG SHEET J 
Project Site Name: d5B - Al ic& / ,q#tL’R R 
Project No.: JoSC’5;l;lJg IL7.D 3c-Y 

fl Domestic Well Data 
[x] Monitoring Well Data 
[I Other Well.Type: 
[] QA Sample Type: 

Page/ of -& 

Sample ID No.: ~4q-&LJqcis-=~ 
Sample Location: Iw&wVoOJ 
Sampled By: 5. /rifK 
C.O.C. No.: 
Type of Sample: 

[x] Low Concentration 
0 High Concentration 

3AMPLiNG DATA: 

late: I a/rq44 *IO a&z Color pH S.C. Temp. Turbidity DO Eh Salinity 

rime: iho * b ‘7V5- Visual Standard mS/cm OC NTU mg/l PPt 
Method: Peristaltic Pumpfmti h or. M ‘7. rq i4. ,I fj. k /( 3. aci -z //*c(F 
PURGE DATA: 

Date: K+rl(Q f Volume pH S.C. Temp. (C) Turbidity Do Eh Salinity 

klethod: Peristaltic Pump/w l&d 

vlonitor Reading (ppm): 0, 4 

Well Casrng Oiameter & Matenal 

Type: a-inch PVC 
I 

Total Well Depth (TO): /6. <lo’ 

Static Water Level (WL): 3.C C 

One Casing Volume@&: 2. C 

Start Puree (hrs): ram? 

I I I I 

SEE LOW FLOW PURGE DATA SHEET 

End Purge (hrs): /.k# 

Total Purge Time (min): cdp 

Total Vol. Purged @YL): 217 I I I I I I I I 
SAMPLE COLLECTION INFORMATION: 

Analysis 1 Preservative Container Requirements Collected 

ITCL Volatile Organic Compounds I HCV4’C (3) 40mL Vials I j/&C/4$ 3 
^- 1 . . 

ITCL Semnoiatiie Oroanic Compounds I 4°C I I 1 L Amber Glass 

ITCL PesticidesIPCB \ (2) 1 L Amber Glass 

h3iilved Metals I HN0,/4”C I 

oi Sk = 9.03 mw 

Circle it Appiicabie: Signature(s): 
I 

MWMSO Duplicate ID No.: 



. 

SIGNATURE(S): ~h.swQ PAGEXOFA 
1 

-- -- -- .--- .-- -... .- ..- .- .- - - - .- 



Tetra Tech NUS. Inc. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: ~s0-~LLC~/.~CRA 
Project No.: To&” So@ ‘C? z+CJ 

0 Domestic Well Data 
[x] Monitoring Well Data 
[] Other Well.Type: 
[] QA Sample Type: 

Sample ID No.: z!! dq 
Sample Location: 
Sampled By: j!?%k& 
C.O.C. No.: LriltFw -0 
Type of Sample: 

[x] Low Concentration 
[I High Concentration 

J 
: 

AMPUNG DATA: 

UC/c 10 x-7 -701 42 0%X = 10.3%. ’ 
3ircle if Applicable: 

MStMSD Duplicate ID No.: 

Signature(s): 

. _ 



~. 
0 Tt LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: fl56- pwEJ /ARE/j A WELL ID.: 2WGW q-j OS sl 

PROJECT NUMBER: c-lv 203 JdH wf3r DATE: I(j*l[,.Cjq -- 
I 

Time 
I 

Water level 
I 

HOW 1 pH I*S. Cond. 1 Tu!b. I DO I Temp. I Eh I Sal. I Comments 

‘\ 
SIGNATURE(S): 2LxHvw* / 15-J-w IL &A- 
_ - 

-PAGE&FL 



Tetra Tech NUS. Inc. GRO”N&VATER SAMPLE LOG SHEET 

Paae i of 2 

‘reject Site Name: rlst3 - N LCN /.L!un R 
3oject No.: .Jo&“SGk$ ‘CT 303 

fl Domestic Well Data 
[x] Monitoring Well Data 
1 Other Well Type: 
0 QA Sample Type: 

4MPUNG DAT’A: 

- --s--L --- 

Sample ID No.: ,Jw-&u/U-*’ 
Sample Location: &&tiff 4Jti-+&1: 
Sampled By: s dF/C 
C.O.C. No.: m 
Type of Sample: 

[x] Low Concentration 
[1 ljigh Concentration 

BSERVATlONS I NOTES: 

3role il Applicable: 

MWMSD lhapllcate ID No.: 

Signature(s): 

r 
- (-$stLA 

c 



,n <:. 0 
m LOW FLOW PURGE DATA SHEET 
\ / 

PROJECT SITE NAME: fl58-pwrJ /Amj A 
PROJECT NUMBER: cro2cl3 JOW sof3L 

WELL ID.: 
DATE: 

70’ 

Comments 

SIGNATURE(S): ?+- PAGE&OF_& 

- 



Tetra Tech NUS, Inc GROUNDWATER SAMPLE LOG SHEET 

dwM\I(/43b PageI of A 

Voject Site Name: SB - N LCh; c-4 R Sample ID No.: 
‘reject No.: JO&d’soli> ‘c3v 903 Sample Location: 

Sampled By: 
fl Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sample: 
[] Other Well Type: [x] Low Concentration 
[] QA Sample Type: [I High Concentration 

IMPUNG DATA: 

JRGE DATA: 

Ite: fO/& ($9 Volume pH S.C. Temp. (C) Turbidity Do Eh Salinity 

sthod: Peristaltic PurnpbLiw 
I 

onitor Reading (ppm): 3 5 \ 

‘ell Casing Diameter & Material 

I 

I I 

dal Well Depth (TO): \C. 45 ’ I I I I 

ktic Water Level (WL): 2. c(7 ’ SEE LOW FLOW PURGE DATA SHEET 

I I I I 

I I I 

~BSERVAllOElS t NOTES: 



0 
0 7t LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: fl56- p&mJ /&‘Wj A WELL ID.: 
PROJECT NUMBER: ai? x03 .NB=++ SOBL DATE: 

SIGNATURE(S): +fjGAL.~ PAGE 2 OF d -- 
1 / I 



Tetra Tech NUS. Inc. GROUNDWATER SAMPLE LOG SHEET 

PageL of 11 

Project Site Name: SB- hi icri /,LlfG-s+ R 
Project No.: Jo&C’ro#$ ‘CT jc3 

I] Domestic Well Data 
[x] Monitoring Well Data 
u Other Well .Type: 
[] QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[x] Low Concentration 
0 High Concentration 

IMPUNCi DATA: 

ate: /C/Jj /S( Color PH S.C. Temp. Turbidity Do Eh Salinity 

me: 2 FL? Visual Standard mS/cm OC mg/l PPt 
ethod: Peristaltic Pump /uu fiti 6w (#.cib IS.73 12-4 Il.21 11. + 
URGE DATA: 

MWMSD Duplicate ID No.: . . I,-- \ 



r r P
 . I , I , r . ; ; 

c 

c : I. i . P
 . ‘ . . f‘ ‘I , 

. i 
E

 ; 
- I ; 
a 

1 
. 



0 It Tetra Tech NUS. Inc. GROUNDWATER SAMPLE LOG SHEET -se,.. 

Page1 of 5 

Project Site Name: Sample ID No.: q&&4$85 
Project No.: Sample Location: 

Sampled By: 7?!%&T 
0 Domestic Well Data C.O.C. No.: iaT -0 I 
[x] Monitoring Well Data Type of Sample: 
1 Other Well Type: [x] Low Concentration 
[] QA Sample Type: 0 High Concentration 

&MPLlNG DATA: 

ethod: Peristaltic Pump 

URGE DATA: 

AMPLE COLLECTION INFORMATION: 

Analysis Presenrative Container Requirements collaotesl 

CL Volatile Organic Compounds HCU4’C (3) 40mL Vials J 

CL Semivolatile Organic Compounds PC (2) 1 L Amber Glass J 

CL PAH 4% (2) 1 L Amber Glass / 

CL PesttcidesIPCB 4% (2) 1 L Amber Glass - 

AL Metals (Total) -r fl&?&&< HN0,/4’C (1) 1 L Polyethylene I 

liilved Metals HN0,/4“C (1) 1 L Polyethylene /‘ 

‘otal Organic Carbon (TOC) HCV4”C (1) 60mL Glass 

:hemical Oxygen Demand (COD) Hs0,/4’% (1) 250mL Polyethylene 

kalinity, Chloride, Sulfate, TDS 4% (1) 1 L Polyethylene 5- 

-- ~~~ - 

)BSERVATlONS f NOTES: 

QVMP //qigr s-m- a I ’ N-F m-4* 6r\10 y/L lo -1679 = 7.47 

53-w n9 %f34r~ o&I& 

-l-Q&Qlrf roAd+J d(t onkrt PI(Mcr&2J fc-597 

WC 10 3.6Y9 e oax- = x.yr 
, ftbMou@ -Ml+ w\tOtbOs~IL~ 

:Ircle W Applicable: Signature(s): 

MWMSD Duplicate ID No.: 

- 



r) ‘..._, 

PROJECT SITE NAME: 
PROJECT NUMBER: 

0 0 
LOW FLOW PURGE DATA SHEET 

pl%W%h$~~ A WELL ID.: 
CT0203 so CL DATE: 

Time Water level Flow PH S. Cond. Turb. DO Temp. Eh Sal. Comments 

SIGNATURE(S): 7 &J PAGELOFA 



Tetra Tech NUS. Inc. GROUNDWATER SAMPLE LOG SHEET 
. 

Paae / of 3- 

3oject Site Name: d50 - ‘4 icd /!.&u& A 
‘reject No.: Joj@soi$ ‘CT ,cj 

0 Domestic Well Data 
[x] Monitoring Well Data 
/‘j Other Well Type: 
n QA Sample Type: 

4MPLlNG DATA: 

*-- - 

Sample ID No.: &J- btiabs-0 1 
Sample Location: dwrn*bL 
Sampled By: -g‘ EJUC 
C.O.C. No.: lr)3)rvf I ; gJ 
Type of Sample: 

[x] Low Concentration 
0 High Concentration 

Visual Stand 

URGE DATA: 



‘, / 

0 ‘It; LOW FLOW PURGE DATA SHEET 

PROJECT StTE NAME: fl56- ~-God //WE/~ A WELL ID.: &dMM~b'b.S 

PROJECT NUMBER: CnJ 203 JOBlf SOtL DATE: i O/JSp?C 

. 

Time 
I 

Water Level 
I Flow 1 PH 

SIGNATURE(S): e L.‘u PAGEROFA 



Tetra Tech NUS. Inc. GROUNDWATER SAMPLE LOG SHEET 

Page/ of d, 

f ‘reject Site Name: pJ56 - r4 LCN i,&uf+ R Sample ID No.: 
f +oject No.: Josc’5ogA ILIT jcj Sample Location: 

Sampled By: 
0 Domestic Well Data C.O.C. No.: 
Ix\ Monitorina Well Data 
h ‘Other WeIrType: 

Type of Sample: 
[X] Low Concentration 

u CIA Sample Type: 0 High Concentration 

I 
DO Eh 1 Salinity 

I 

ethod: Peristaltic Pump /rpw +.cw 

onitor Reading (ppm): 0.0 

‘ell Casing Diameter & Material 

rpe: 2-inch PVC I 

AMPLE COLLECTION INNFORMATION: 

Analysis 

CL Volatile Organic Compounds 

CL Semivolatile Organic Compounds 

CL PAH 

CL Pesticides/PCS 

Presewative 

HCV4’C 

4% 

4% 

4% 

Container Requirements 

(3) 40mL Vials 

(2) 1 L Amber Glass 

(2) 1 L Amber Glass 

(2) 1 L Amber Glass 

Signature(s): 

MWMSD 1 Duplicsts ID No.: . . I- \ 



0 R LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: pls6- PwPJ /AREA A WELL ID.: d/JMwqL/‘IDJ 
PROJECT NUMBER: c--l3 203 J&# SO6’L DATE: P/A r/c c - 

. 

; 
, 

1 

SIGNATURE(S): PC -- PAGER-OF.4 

- 



I-- 
, 

\ ROUND2 



I- 

c 

Project Site Name: NSB-NLON / 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: [IQ Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

r 
I I 
c 
1 
h 
I 
F 
. 
c 

h 

1 

\ See Attached Low flow Purge Data Sheet 

1 for Purge Data - 

1 

! 

1 

4 

I 
,:,,, i % 

. ,_ c .j, I 

GROUNDWATER $AMPLE LOG SHEET 
Tetra Tech NUS, Inc. 

PageL of & 

Total Vol. Purged (gal): 1, Lj I 
SAMPLE CQLW2tlOPJ~1NfORMATlDM 

Analysts 

TCL VOLATILES 

TCL SEMIVOLATILES 

TCL PESTIPCBs 

TCL PAH 

TAL MRALS (TOTAL) + Hardness 

TAL METALS (DISSOLVED) 

Total Organic Carbon (TOC) 

Chemical Oxygen Demand (COD) 

1hkalinity. Chloride. Sulfate, TDS 
I 

Presewethfe Container Requirements Collected 

HCL140C 40 ml Vial 3 
40 c Qt. Amber Glass A 

40 c Qt. Amber Glass 

4Oc Qt Amber Glass f 
HNO, I 4’ C LPE I 
HNOS I 4’ C LPE I 

HCLl4’C 60 mL Glass I 
H+30,! 4’ C 250 mL PE I 

I so c LPE 1 
I 

DupHcate ID No.: 



P 

0 Tt; 
\ . _ I c .x1 .li 

LOW FLOW POKE DATA SihEET 
-I .r “t:-cc*.,. _ 

PROJECT SITE NAME: +a- pILOti /AREA 4 \ b WELL ID.: 
PROJECT NUMBER: c-m 203 JOBS sof3x ‘1 i, DATE: 

---.., ” . . .! i‘, ;_ 1 
.c. 

‘- ‘= 1 



c 

c 

Tetra Tech NUS, Inc. 
Page) of A 

Project Site Name: F SSB-NLON / AREA A Sample ID No.: &d - 6it?i~4;h~-oc 
Project No.: CT0 203 5082 Sample Location: >b M k 3t ~5 

Sampled By: 5. rerc 

[ I Domestic Well Data C.O.C. No.: 011&Jl -CL 

1x1 Monitoring Well Data Type of Sample: 

[I Other Well Type: [Xj Low Concentration 

[I QA Sample Type: [ ] High Concentration 

I 
9 ;AhlPUNG OAT& I 
f 
1 andard mS/cm Degrec~ C N’IU w/l mV PPt 

h Mhod:Peristalttc Pump &j&L (7.10 O.Fll k.b q.3 q.clo L(1 0.47 
I 
F !URGE D&T.: ’ 
. 
c 

h 

n nonitor Reading (ppm): 0 . 0 

\ Nell Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

1 for Purge Data 

1 

! 

I 

! 

I 

Type: 2’ PVC 

rotal Well Depth (TD): /A. 51 ’ 

3tatio Water Level (WL): 7, s% ’ 
3ne Casing Voiume(gal): 0. $+ 

start Purge (hfs): OhC 

End Purge (hrs): 0 F;a 

Total Purge Tile (min): Q 3 

GROUNDWjiTER ;SAMPL;E LOG+SHEET 

TCL VOLE 

TCL SEMI 

~t$l~ifA@ukaH4K ‘. 

MSJMSD Duplicate ID No.: 

.: Signature(s): 



LOW FLOW PURGE DATA SHEET 
J 

PROJECT SITE NAME: NSCJ- bKoa //weA H 
PROJECT NUMBER: CD 201 JOpJ= 9032 

WELL ID.: 
DATE: 

s 

SIGN 
3 

E(S): PAGE-F2 
.f----Y 

/ 



C 

C \ 

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.:i.Wb ti 39 /)S 01 
Sample Location: 39 OS- PaA A 
Sampled By: g* 5lMP50lli‘ . 
C.O.C. No.: m 
Type of Sample: 

[Xj Low Concentration 
[ ] High Concentration 

;AnnPllNo DATA: 

)ate: j,lI. 00 PH S.C. Temp. Turbidity Do Eil Sallnlty 

Me: 1 I J& . 00 

flethod:Peristaltic Pump 

nonitor Reading (ppm): I) 

llell Casing Diameter & Material 

‘ype: 2’ PVC 

-otal Well Depth (TD): 1 &z. .7 

Static Water Level (WL):.& C .I 

he Casing Volume@al): ‘&. 1 

Start Purge (hrs): .q q 25 \ 

End Purge (hrs): /w= 

rotal Purge Time (min): 1 / q 
~. 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

rotal Vol. Purged (gal): T k 1 

iAMPLE col.WXlQpc 1 &RMATlON: 

Anaiysis 1 Preswratfve 1 Container Rsqulrsments 1 Collected 

-CL VOLATILES 

XL SEMIVOIATILES 
I rlUL19 u , 7” ..I# “Ial 

I 40 c I Qt. Amber Glass 

I LL rc3 I /rbc)s 

EL PAH 

TAL METALS (TOTF’ ’ U---,---- 

TAL METALS (DISS 
r . ,rr----l-A-*- 

ty * narorluaa 

;OLVED) 

I orat urganlc bamon (TOC) 

>hemical Oxygen Demand (COD) 

Ukalinity, Chloride. Sulfate, TDS 

I Il.“), T ” 

HNOl I 4’ C 

HCLi4’C 

H.$30, I 4’ C 

40 c 

_.. . muer uwss I 
Qt. Amber Glass I 
I DC _I b 

LPE 

SO mL Glass 

250 mL PE 

LPE 



- 5 s E
 E
 0’ 

0 

I 

8 
I 

. r I 

. . 
r 



. . 

c / 

c 

c 

Project Site Name: NSB-NLON / AREA A Sample ID No.: 2~ -6w L(DiX-c?& 

Project No.: CT0 203 5082 Sample Location: 
Sampled By: 

G, 

[ ] Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [IQ’ Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

I I 
s iAMPliNG DATA: I I 
C late: I - x\ ’ 00 Coior w S.C. Temp. Turbidity Do Eh Salinity 

T Visd Standard mS/cm Degrees C 

k 
I I 
P ‘URGEDATi “: ., 
I I 
c 

hr dethod:Peristaltic Pump 
I 

h 

v See Attached Low Flow Purge Data Sheet 

7 

1 

E 

C 

I 

t 

_“..“. 
1.; ‘_ ;.;. I.*, 

Z:’ r.,;T :-i : ,<,;’ 
;, .,_ 

i 
_, .,. ) : 

I : ” : 

(,_ .‘.,~..‘:,.:,,:‘.,“;r. I _, ;’ 

i: 4d . L, ‘, ,; ; ,. “I ‘, :,, 
I .;z. : ! ,‘,, ,:‘ ,,: d,‘-,,‘,;,,’ ,,., ; “.?. 

.:: ‘, ” :y-_ 
8;: .,,. 

,_’ ’ 
. :./ ;.‘. 

‘.. .i ,‘.. .,, ‘-I:.’ . ,: 
GROUNDWATER SAMPLE LOG-SHEET 

Tetra Tech NUS. Inc. 
Page) of 2 / 

, 

. 
cicele if Applicnbt~: 

MYMSD Duplloete ID No.: 

< 

Signature(s): 
I 

4 

L 



Time Waier Level Flow PH S. Cond. Temp. Eh Cnmmants I 

I 

. 

-~ 

9 SlGh , E(S): r+% lyA-2 
3 

PAGE-&Xi. % . 
/ I-- 

./ 



c 

.’ 
. 

. 

C 

Project Site Name: r\ls3 - Id ICN /,4&-r+ A 
Project No.: Jc~rrorjl ‘c7 &CT 

11 Domestic Well Data 
[x] Monitoring Well Data 
[I Other Well Type: 
[] QA Sample Type: 

AMPUNG DATA: 

Sample ID No.: &W- GIW~~&--OL 
Sample Location: ~wnnk~qr~~ Cnn*e 
Sampled By: 3. FjrlL 
C.O.C. No.: 
Type of Sample: 

0 

[x] LOW Concentration 
0 High Concentration 

URGE DATA: 

)neCa&ngAVolume(gaVL): 2. I 

itart Purge (hrs): /&f 0 

ind Purge (hrs): 1727 

‘otal Purge Time (min): y7 

‘otal Vol. Purged (gaVL): 3. c/ 

I I I 
3BSERVATlONS / NOTES: 

c. IO452 0-q l/+,/o@. 
Circle if Applicable: J Signature(s): 

MSIMSD Duplicate ID No.: 

1 -. 



-; 

a z P
 

1 / 



0 
s , )~ .‘. ‘. i :,;, ,i,. ,y -1 .*,‘ ! ; I “; 1 , ; It : : ‘. >::_,, :,, ;1,:-: , ‘,, 

P GROUNDWATER SAMPLE LAG SiiEET 
Tetra Tach NUS. Inc. 

Page) of 2 

I 
reject Site Name: 
reject No.: 

NSB-NLON / AREA A 
CT0 203 5082 

c 

-- .- 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

otal Vol. Purged (gal): _ < I 
IWFU~WLLECTIW:~N~MATIOIS: 

Circle if Applicabk. 

MSIMSD Duplicate ID No.: 

Signahrre(s): 



L ‘. SIGNAT” -Y(S): ;,v \“s&. PAGE-F.& 

1 

3 - 



Proiect Site Name: NSB-NLON / AREA A Sample ID No.: 3 
CT0 203 5082 Sample Location: 

Sampled By: 
[ ] Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [q Low Concentration 
[ ] CIA Sample Type: [ ] High Concentration 

r I 
3 UJMPLIND DATA: I I 
C late: l.U,riC Color 1 pH 1 SC. 1 Temp. 1 Turbidity 1 DQ 1 Eh 1 Salinity 

1 I..*-. 
k lletflod:lJeAaltio Lip 

_-- ___-_ --- 
(bAlcW I 6.4ci 131 I 

,e ‘URGEDA’FA: I 
c Iate: //A 100 

h Aethod:Peristaltic Puma I 

h 
See Attached Low Flow Purge Data Sheet 

for Purge Data 

Tetra Tech NUS, Inc. 
Page/ of $- 

1 

! static Water Level w): ’ 

I End Purge (hrs): / qfl 
I 

r0td Purge Time (min): / f$ 

r0td vol. purged (gal): 3. .7 
1 
1 

I 
SAtolPLE:COLtECflON 4NFM(MATlQFQ: 

AlUdySif 1 Preservatfve I 
I 

Container Raquiremenfs 1 colleoted 

TCL vow. .--- I-II FR I I !-ICI /PC I . . - -, 1 - , 40 ml Vial I 4 
TCL SEMlVOLATlLES 

I 
I 4°C 

I 
I 

-._. ^. 
ut kmner wass I 

I 
c, 

TCL PESTIPCBs 

TCL PAH 

TAL METALS (TOTAL) + Hardness 

TAL METALS (DISSOLVED) 

Total Organic Carbon (TOC) 

Chemical Oxygen Demand (COD) 

Alkalinity, Chloride, Sulfate, TDS 

Flrdel:ifJtjpptioa~t~. 
MSlMSD Duplicate ID No.: 
----N. . t 

! 40 c I Qt. Amber Glass 
- 

40 c I Qt Amber Glass 2 

HNO, I 4’ C LPE i 

HNOJ4’C LPE i 
HCL14OC SO mL Glass 1 

HSO, I 4’ C 250 mL PE I 
so c LPE I I 

Signature(o): 

i 



I 

PROJECT SITE NAME: +6- p&ok-J /AREA A :, WELL ID.: 
PROJECT NUMBER: CTZJ 203 JOfw FOBL ‘lb i. DATE: 

ZI~aterLe~ 1 Flow 1 pH 1 S. Cond. 1 Turb. I DO I Temp. I Eh I r~q~. I ~nmmrmts VW . . . . . . v...- I 

(Hrs.) (Ft. below TOG). (mUMin.) 1 (S.U.) :t (mS/cm) . (NW):,I .(ma/l) ( Celcius) :, mV I 

/300 2,3< Ie j?fbhl Pun. b,,/rJ G I 

PAGEi%OF& 

3 



\ c Pane I nf 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: 

. w.=-- -. & 

Sample ID No.: , 

Sample Location: 
Sampled By: 

* 

C.O.C. No.: NA 
Type of Sample: 

[x] Low Concentration 
[ ] High Concentration 



GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

Psraa I 2 nf 

Project Site Name: NSB-NLON / AREA A Sample ID No.: &+-Gw’l~~ -D)- 
Project No.: CT0 203 5082 Sample Location: 

Sampled By: qyifs=- 

[ ] Domestic Well Data C.O.C. No.: 0/2m --o-L 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [XJ Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

mlWNG DATA: 
Me: reT3.C<1 color PH S.C. TMllp. Turbidity w Eli Sallnlty 

ime: tsj s- Visual ptandard mS/cm DegmsC N’lW me/l mv 
lethod:Peristaltic Pump &.. (b’.%is $5 63 set 6.2 5 17 --3qo & 

‘. !uRGEDAT& ;:, . . . : ..:,,’ ‘. ..: : 
I 
Me: I /M/O~ 

Aethod:Peristalttc Pump 

Aonitor Reading (ppm): #* / 

Nell Casing Diameter & Material See Attached Low Flow Purge Data Sheet I 

Type: 2’ PVC for Purge Data 

r0td well Depth (TO): /6. YY’ 

3tatic Water Level (WL): 2‘ 13 / 

3ne Casing Volume@al): A- 2 

3tatt Purge (hrs): / 5& 

End Purge (hrs): / 741 

r0td Purge Time (min): / 16 

‘otal Vol. Purged (gal): 9.7 

wlk!lpLf c~W;EcTlGN~jffmrdAm ‘. 

Andyels Preservathre Container Requirements 1 Collected 

CL VOLATILES HCL14OC 40 ml Vial I 3 

rCL SEMIVOLATILES 40 c Qt. Amber Glass I2 

TCL PEST/PCBs 40 c Qt. Amber Glass 1 

TCL PAH 40 c Qt. Amber Glass x 

rAL METALS FOTAL) + Hardness HNO, I 4’ C LPE I 

i-AL METALS (DISSOLVED) HN03 I 4’ C LPE I 

r0td organic Carbon (TOC) I HCLl4’C SO mL Glass I 

:hemicai Oxygen Demand (COD) H&30, I 4’ C 250 mL PE I 

dkalinity, Chloride, Sulfate. TDS 
I 

40 c LPE I 



i : 1 1 r ! J ( I c . . \ c c I I 

. . ; , . . P I I . 1 . . 

.-: 
I 

I 
I 

I I I I I I I t - . 



0 R GROUNDWATER SAMPLE LOG SHEET 
Tetrs Tech NUS. Inc. 

‘reject Site Name: NSB-NLON / AREA A Sample ID No.: 
‘reject No.: CT0 203 5082 Sample Location: 

Sampled By: 
ys 

[ ] Domestic Well Data C.O.C. No.: m 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [Xl Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

MnPLlNG DATAz 

ate: /+1+-d 0 color w S.C. Temp. Turbidity Do Eh Salinity 

me: ,39J Vkmal Standard mS/cm Degre- c Ml-iJ PPt 
ethod:Peristaltio Pump yc(&w 7. r&CA 4I.U< ‘7.4 67 zi2 -g Jb,Jgq 
LlRGEDAtA’ 

..: s 
StC / l&3loo 
ethod:Peristaltic Pump 

onitor Reading (ppm): 2 L t 3 

fell Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

we: 2’ PVC for Purge Data 

~tal Well Depth (TO): / 7 3d ’ 
atic Water Level (WL): & b5 ’ 

me Casing Volume@al): 

art Pugs (llrs): /& i 

Id Purge (hrs): / g/7 

atal Purge Tie (min): / d& 
?tal vol. Purgea (gal): 3 *. 9 
~~~6~Ol’KjN fNfM1MAlKtM 

Analysis Prestmatlve Container Requirements Collected 

ZL VOLATILES HCL/4OC 40 ml Vial 3 
:L SEMIVOLATILES 40 c _ Qt. AmberGlass 1 

CL PEST/PCBs 40 c (1 ,q I;rTc) Qt. AmberGlass 2 

40 c 
L 

CL PAH ’ Qt. Amber Glass 1 

AL METALS (TOTAL) + Hardness HN03!4’C LPE I 

AL METALS (DISSOLVED) HN03 ! 4’ C LPE I 
otal Organic Carbon (TOC) HCLf 4oc SO mL Glass I 

hemical Oxygen Dsmand (COD) H$30, I 4’ C 250 mL PE I 
&&nity, chloride, Sulfate, TDS I 40 c LPE I 1 

I I 

I I 
iEJSERVAmtNOfEs:-. .: .: . . 4 
bd f”yd Oh &+s(a. k/4 s+ GQl ih\cc. 
“tj~hqy “0 (q 

opJd+-Ji.yL~ a(. Mqq( 

<AMP-\ ~FFEUXCIN~ rr\l AC-~ c/cc,.+ 
9 &sr/&& 

MSIMSD Duplloate ID No.: 



A 

/ . . > 
0 It; LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: peb- t4LOd //WA H WELL ID.: &JMdLdS 

PROJECT NUMBER: CY 201 JOiy= $032 DATE: //J3/L;lb 

SIGNATURE(S): PAGE-F& 



I 

Tetra Tech NUS, Inc. 
PageI of A 

F Voject Site Name: NSB-NLON / AREA A Sample ID No.: 

F ‘reject 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: [Xj Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

LI 
SP I 
Da Color Turbidity Do Eh 

Tir 
Mt I 
PE 

Da 

Mt 
Mc 

W’ See Attached Low flow Purge Data Sheet 

2 pe: 2’ PVC I for Purge Data 

Tc 

St 

01 

Sl 

El 

TC 

Tl 
L 
s 
I 

GROUNDWATER SAMPLE LOG SHEET 

Tf CL VOLATILES 

T CL SEMlVOLATtLES 

T CL PESTIPCBs 

T CL PAH 

T AL METALS (TOTAL) + Hardness 

T1 4L METALS (DISSOLVED) 

TC Al Organic Carbon (TOC) 

CI hemiod Oxygen Demand (COD) 

A Ikaiinity, Chloride. Sultate. TDS 

40 c 

4Oc 

40 c 
uhln IAOC , ,,,.V3,-7 w , 

1 HNOJ4’C 1 
I 
I 

UmI IAOP I I-lwLI‘v ” , 

I H$30,14°C 1 

4oc I 
I 

C 

Qt. Amber Glass I 4 
,-,A A-L-- ,T,..-- I I 

LTL , 

LPE I 

60 mL Glass I 

250 mL PE I 

qz’ 4. PE I I 

I 

I 
~~e:iffqaJlJi~te : :. ” , : Signature(s): 

I 
MYMSD Duplicate ID No.: 

- 



~, 
0 Tt LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSb- f4Lcwi /p&CA H WELL ID.: :;v l;b q-~/J; 

PROJECT NUMBER: c-j-cl 203 JO@ 9x31 DATE: //JYIL” ) 

SIGNATURE(S): PAGEaFm& 



t; 
Project Site Name: NSB-NLON / AREA A Sample ID No.: &II-G~+I~-o& 

; Project No.: CT0 203 5082 Sample Location: wflti,q+I~ 
SamDIed Bv: _<1 /J+/ c 

GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, Inc. 

PageI of 2 , 1 

t 

Domestic Well Data C.0.b. No.: -0, -<oc;o -u 2, 
Monitorinn Well Data 
Other Well Type: 

Type of Sample: 
[xl Low Concentration 

CIA Sample Type: [ ] High Concentration 

,RDE D&T&y -, .‘. ;. ,, .: ~ . ...:. :., ..j. ;.:, ..:... .‘..’ ‘.: ..:::::,. ,., Z’.,. ; :. . 

1te: j p3/03 

3thod:Peristaltic Pump 

xMor Reading (ppm): 3 ,c 

ell Casing Diameter & Material See.Attached Low Flow Purge Data Sheet 

pe: 2’ PVC for Purge Data 

al Wd Depth (-t-D): 17 * 33 ’ 

atic Water Level (WL): 5.33 ’ 

ne Casbg Votume(gaJ:. A I 0 . . 
tartPulge(hrs): oL;\z, 

nd Purge (hrs): I WG 

9tal Purge Time (min): 4 s 4 
stat Vol. Purged (gal): 2. < I 

,’ _. ,,; 1 

&atinity, Chloride. Sulfate, TDS 4Oc ‘. 

I I I 
IBSERVA~WEMO~S; : : ;, :. ., ,:.,: .; .- 

MSMSD Dupllcats ID No.: 

d. 



L J 

PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

gd3 - t&d //we A h WELL ID.: 
TT, 202 JO(g= 992 c DATE: 

n 

SIGNATURE(S): PAGE&lFd 

- . - _ - 



Tetra Tech NUS. Inc. 
PageL of - 

4 
Project Site Name: NSB-NLON / 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 Concentration 
[ ] OA Sample Type: [ ] High Concentration 

I L 
9 bTA: I I 
c 
1 
h I I 
F I 1 
c late: 1 413lOO 
h Aethod:PeIistaltio PUrnD 

h Aonitor Reading (ppm): 

\r nlell Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

1 ‘ype: 2’ PVC for Purge Data 

1 rotal Well Depth (TO): 10 , -3 0 

5 static Water Level (WL): 6. 

( 2ne Casing Volume(gal): 2-o 3 

s itart Purge pm): c ‘7 cl f 
E bd Purge (hrs): O?(O ‘\ 

1 ‘otal Purge Time (min): 

7 ‘otal Vol. Purged (gal): x, 7 I . 
I bAMPi$ ,@XLEG~@4 1INFOR~ATl~ :. .., ‘. : : ., .: 
I I 

Analysis Prfzsewaihfe Container Requirements Collected 

1 -CL VOLATILES Hew 40 c 40 ml Vil 7 

1 rci. SRvllVOLATlLES 40 c Qt. Amber Glass > 

1 TCL PEST/PC& 40 c Qt. Amber Glass -5 

1 TCL PAH 4cc Qt. Amber Glass 3 

1 TAL METALS (TOTAL) + Hardness HNO,/4’C LPE I 

1 i-AL METALS (DISSOLVED) HN03 I 4’ C LPE I 
7 rotal Organic Cabon CrOC) HCL14oc 60 mL Glass I 
( 3emioal Oxygen Demand (COD) H.$O, I 4’ C 25OmLPE I 

I Walhity. Chloride, Sulfate, TDS 4oc LPE I 
I 

-, 

c 

7 

GROUNDWATER SAMPLE LOG SHEET 

I I I 
cr~@$&f$A~f@@& .:. .‘:j ‘.. ,..,: +.g:.:..::, ,.I: T .:” .i:::-:: .: : ..)).. ‘.‘.:.’ “.‘.I .’ ; 
L 

I 
~*sA9plicaa~., .. Signature(s): 

MSNSD Duplloate ID No.: 

I---- - 

/ / 



0 .- 
0 ‘It LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: N5b- Ihod //WA A WELL ID.: 
PROJECT NUMBER: cm 203 JOB* $ofa DATE: 

Comments 

I IT-I I V‘II I 
lo9ro I I I 17.“ ’ - oI ’ *’ ’ 

SIGNATURE(S): 71’ ?-g&L 



Sample ID No.: 2Rc G-w305 oa 
Sample Location: acPnLdm5 
Sampled By: 14, SiMIC)~~ 
C.O.C. No.: or2000 a? 
Type of Sample: 

Tetra Tech NUS, Inc. 
PageL of x 

F ‘reject Site Name: NSB-NLON / AREA A 
F Voject No.: CT0 203 5082 

[ ] Domestic. Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: [IQ Low Cokentration 
[ J QA Sample Type: [ ] High Concentration 

L 
SIP I 
DB 
Tir 
Mf 
I 
Pk 
I 
Da te: I 
Mf sthcd:Peristaltic Pumo 

MC 

WI sll Casing Diameter 8 Material See Attached Low Flow Purge Data Sheet 

2 pe: 2’ PVC for Purge Data 

Tc ~tal Well Depth (TO): 1 c 

St atic Water Level (WI.): p 

01 9e Oaslng VolUftIe@al): ( 3. 
St 1 
El Id Pume (h--‘. - I 

TC jtal Purge Time (min): 7 C 
TC 
I 

GROUNDWATER SAMPLE LOG SHEET 

Tt 

Tt :L SEMIVOLATILES 

Tt :L PESTIPCBs 

Tt -I DALI 

TI 

TI 

Tc 

C< 

A 

dbl r... 

4L METALS (TOTAL) + Hardness 
4L METALS (DISSOLVED) 

~tal Organic Calbon (TOC) 

hemical Oxygen Demand (COD) 

A0 C - - I 1 Qt. Amber Glass I A 

I 40 c I Qt. Amber Glass I 8 
40 c I Qt. Amber Glass H 

HN03/4°C 1 LPE 3 *g 
HN03 I 4’ C LPE 3+r 

HCLlscc * 60 mL Glass 

H.$O, 14’ C 250 mL PE f 



c-3 r) ;__ -. 
m 

LOW FLOW PURGE DATA SHEET 

PROJECTNAME: N5b - f4Ld /pm A H 
PROJECT NUMBER: CD 207 JOW SOZL 

WELL ID.: 
DATE: 

n , 

SIGNATURE(S): PAGEaF- a 



0 R GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

Page) of d 

I ‘reject Site Name: NSB-NLON / AREA A Sample ID No.: 
I ‘reject 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: [Xj Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

L 
k&lPUtm D&T& I 

R ate: //>YlQr, 
Tl me: 043c 
Ml ethod:Peristaltto Puma I 
?I URGE~#~~#+$,‘::,, ,.., ;. :,‘,*y: 

t 
~?i(‘;.;~ 

E : 

;/> cl(fw _” 
r 

ate: 

M ethod:Peftstaltio Pump 

M onitor Reading (ppm): L’* 2 

w fell Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

2 pe: 2’ PVC for Purge Data 

TI da1 Well Depth (TD): /<ti r r ’ 

S tatic Water Level (WL): ?, SJ ’ 

0 

S tart Pulge fhrs): w%A 

E nd Purge (hrs): 093a 
T otal Purge Time (min): &I 3 

T otal vol. Purged (gal): d * I 

fi _ _ . 

T 

T 

1 

1 

1 

1 

1 

C 

P 

AfUllplt 

CL VOLATILES 

‘CL SEMIVOIATILES 

‘CL PESTIPCBs 

‘CL PAH 

‘AL METALS (TOTAL) + Hardness 
‘AL METALS (DISSOLVED) 

‘otal Organic Carbon (TOC) 

:hembal Oxygen Demand (COD) 

Ukalinity. Chloride. Sulfate, TDS 

: ‘, ,. ;, ,;;, .:, .. ‘. ,.; ‘...). ’ j :, ‘.... ~ * : ..: 

Preservative Container Requirements colleoted 

HCLI 4cc b 4OmlVial 4 

40 c q Qt. Amber Glass J 

40 c 4 Qt. AmberGlass / 

40 c 4 Qt. Amber Glass J 

HNO,/4’C & LPE d 

HNOl I 4’ C A LPE J I 

HCLl4OC A 60mLGlass J 

HSO, I 4’ C A 2SOmLPE J 

4oc J. +& .*LPE 4 

3. Signature(s): 

MWMSD Duplicate ID No.: 

(&4 i=l) o(rq&c‘ 
i 

-. \ 



c 



c 

I. 

‘reject Site Name: 
‘reject No.: 

NSB-NLON / AREA A 
cfo 

[ ) Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA SampleType: 

Sample ID No.: 3&w I lk> -D L 
Sample Location: 
Sampled By: 
C.O.C. No.: 0\2400-o-L 
Type of Sample: 

[Xl Low Concentration 
[ ] High Concentration 

hod:PeristaMc Pump 
If$GED&~&$: :,,;‘lji;::i’:i::l ,, .“..’ .:, :::. : .: 

: .::.,. / . .._... .,i :.. :I...... : y,.: ,. .’ ; ,/. : .. 

Ite: I l -r_g..oo 
tthod:Peristaltic Pump 

miter Reading (ppm): () 

311 Casing Diameter & Material 
I( 

pe: +Y--PX + 5-C 

ltal Well Depth (TD): 27,T 
atic Water Level (WL): Q 1 4 
le cam vokJmd!!l):. 15; 4- 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

MSlMSD 
-- 

DupHcate ID No.: 



0 0 
LOW FLOW PURGE DATA SHEET 

r) 

PROJECT SITE NAME: NS&- bkoa //weA H WELL ID.: s/qww- 0 
PROJECT NUMBER: cm 203. JO&$ $oa2 DATE: i. 34. u() 

I 

’ ’ ’ ’ ’ ’ Time Comments 

SIGNATURE(S): PAGE*& 



, 

ROUND 3 

,- 



,[*T?h Tech N”S, Inc. GROUNDWATER SAMPLE LOG SHEET 

Pam I nf / 

c 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 203 5082 

[ ] Domestic’ Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QASampleType: 

rwlPLlNG OAT’k 

.- a-- “- A 

Sample ID No.: 3-w37s - 03 
Sample Location: - /uw 31 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

*Jg 

[X] Low Concentration 
[ ] High Concentration 

tandui mS/cm DegrccsC Nm me/l mV PPt 
ethod:Peristaltic Pump fl-tti )&,I O&h/ -lab P(-(l bk O*VI 
iJRGEDATA’ . . .: . :. ...I: _ ‘_ / 

3te: dj$ /O 3 . 
lwa 3 

ethod:Peristsltic Pump 

onitor Reading (ppm): 6 

‘ell Casing Oiameter & Material See Attached Low Flow Purge Data Sheet 

(pe: 2’ PVC for Purge Data 

atal Well Depth (TO): &i< , 

tatlc Water Level (WL): 3d &J- 
ne Casing Volume(gal):. 0% Cr 

tart Purge (hrs): / 31, 
nd Purge (hrs): / 3n 

otal Purge Time (min): LIS 

otal Vol. Purged (gal): 0 G 

AMPLEGOkECTl’3bf iNFORMAflOht: 

,Ikatinity. Chloride. Sulfate, TDS 

U3SERVATLONS~NOtES: .‘. ” .,: .’ 

:irclc tf Appkabfe: 

MSNSD Duplicate ID No.: 
- 

. Signature(s): 

/ 



,_“, ,_ 
. & 

, ’ 

hkl LOW FLOW P&GE DATA SHEET 
\. J 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 3 WELL ID.: 
PROJECT NUMBER: CT0 203 job# 5082 DATE: 

Time Water level Flow PH S. Cond. Turb. DO Temp. Eh Sal. Comments 

SIGF-T RE(S): 
P 3 

PAGELOFL 

3 - - _ 
- ---- - - 



Paan I nf 3 

Project Site Name: NSB-NLON / AREA A Sample ID No.: J,w cu/3y05 - ~3 
Project No.: CT0 203 5082 Sample Location: LV /3805 

Sampled By: so N 
[ ] Domestic’Well Data C.O.C. No.: & 00 -0 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: M Low Concentration 
[ ] QA Sample Type: [ ] ,High Concentration 

AMWEBI- DATA; i 4qI.f C.dU 

ate:+,y/r+ . 00 COi0r PH SC. Temp. Turbidity Do 
0t.w 

Salinity 
me: SIG &c 00 V&ma4 ptandard mS/cm Degrees C m me/l mV PPt 
ethod:Peristaltic Pump ~:cr;At'L 7-13 l.ll3 ‘7-l 3- 7.3 3y 0, A / 
URGE OAT&-: : b .lii : ,. '.: I,.:. .:' _ . . . . . ..I 

~O(A~~ 3 ‘.. 
ethod:Petistaltic Pump 

onitor Reading (ppm): 

fell Casing Diameter & Material See Attached Low flow Purge Data Sheet 

fpe: 2’ PVC for Purge Data 

~tsl Well Depth (TO): I X,5FI 

tatic Water Level (WC): -C; 6 I 

ne Casing Voiume@al): 1 , 
+Q’SO WC f y*ul@ osu& WV iUP= (40 MIMIC 

tart Purge (hrs): 3 84-q q-*y”o WC = 
9.“0 @ owe PYMP ium = wyh 

nd Purge (hrs): oq3u 
otal Purge Time (min): 4% 

otsl Vol. Purged (gal): I ~ b 
AMpI;E.COLLECflQN 4NFORMAllOM~ 

lrcle if Appllcabk 

MS/MSD Duplicate ID No.: 

- Signature(s): 
1 

x&.l$l( 
, Y 



r 1 

i / I 



1 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 203 5082 

Sample ID No.: ~1.dL-w3y D(- 03 
Sample Location: ARa A 
Sampled By: 

’ 
I-!. sIM/‘kib/ 

[ ] Dome&id Well Data C.O.C. No.: o+osm -of 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: D<] Low Concentration 
[ ] QASampleType: [ ] High Concentration 

I&NWGDAt& f &*.UU 

ate: 4-A 6*cm # color S.C. Temp. Turbidity Do 

me: 074-O visual Stan mS/cm DegrcesC Nm mg/l “%I 9 

Salinity 

ethod:Peristaltk Pump c(ebZ 6 44-Ic%B 4.L II, o, 13 
: ."..::c'., 

- 110 3:;+ 
URGEDAT& ..':.;. :;./. .'.::. : . ._., ..,. . . - : .. ._.. .: .'... . . 

ate: C Ob 1 . 
RO(ANl 3 

ethod:Peristaltic Pump 

onitor Reading (ppm): d 
+?f-rRACG flfd\(ES IN <I+M&c PI0 oDon& 

Ml Casing Diameter & Material See Attached Low Flow Purge bata /Sheet 

fpe: 2’ PVC for Purge Data 

Sal Wall Depth (TD): I 6.7 (7 

tatlc Water Level (WL):3, I 7 

ne Casing Volume@ai):. 2, I- 

4 3 

i’ 4 
tart Purge (hrs): I 00 b ---y 

nd Purge (hrs): I I 4-3 
otal Purge Time (min): ?7 
otal Vol. Purged (gal): 3, b 

AMPLE COl;trC~UN it!dF#l~dk~Dl’k 

AlUdySiis Preservathre Container Requirements Collected 

CL VOLATILES HCL/4OC 40 ml Vial - 

CL SEMIVOLATILES 4O c Qt. Amber Glass - 

CL PEST/PC& 4O c Qt. Amber Glass - 

CL PAH 40 c Ot Amber Glass 

AL METALS (TOTAL) + Hardness HNOJ4’C LPE - 

AL METALS (DISSOLVED) HNO, I 4’ C LPE - 

otal0 fganic Carbon (TOC) HCL/4OC 60 mL Glass 

‘hemkal Oxygen Demand (COO) HgiO, I 40 c 250 mL PE - 

lkalinity. Chloride, Sulfate, TDS 4O c LPE 



i, .  

.  1 I .  L -. >.I( 
0 

f Ilt LOW FLOW PURGE DATA SHEET : 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 3 WELL ID.: 2Jv’r\r\~3=f r,5 :. 
PROJECT NUMBER: CT0 203 job# 5082 DATE: * -T,OO 

Time Water level Flow PH S. Cond. Turb. DO Temp. E 
!?fi ? 

Sal. 1 

&H&)~ f#.,~iaw TO6 J ml/Mb ( ‘S.U. 1’ Celcius ,‘: mV PPT. 
Comments I 

SIG’-qRE(S): 
/ 



c 
; ,.. 

c 

. 

\ 

c 

project Site Name: NSB-NLON / AREA A 
?roject No.: CT0 203 5082 

[ ] Domestid Well Data 
(x] Monitoring Well Data 
[ ] Other Well Type: 
[ J QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

=+fi%& 

-0 
Type of Sample: 

M Low Concentration 
[ ] High Concentration 

UWlJWDATA;. I ‘I qw.b 
ite: 4c-7-00 COh S.C. TUllp. Turbidity Do 

a 9 Salinity 
me: 05'10 lnsmal stall mS/cm DegrcesC! NlW me/l 
ethod:Peristaitic Pump C~wi-2. ;“qazs;33 &$ q s-j 0 -c=j ,&- 
JRGEDjQ-k ‘.;..;‘u:: :,,. ‘: :. ::: !’ :,_’ : ,:. . ..> : .!..I:.;. I., : .‘.: .I. : 

ste: *.q. 00 
RawI 3 

ethod:PeIistaltic Pump 

omtor Reading (ppm): /4 . 

‘ell Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

fpe: 2’ PVC 
5AMP\ G 

for Purge Data 

)tal Well Depth (TO): 17.3 8 

atic Water Level (WL): X. 84 +7*00@ #q/f WC= 7i47’ ptiM/) /1ATt’- 110 M/&,g 

ne Casing Volume@al):. L b 
a l? 

, 

tart Purge (hrs): I 3x1 7-5 
efLA~F~IN6 lr\lcw@wj 4-s wc onof 

nd Purge (hre): f cf 0 

~tal Purge Time (min): 7 ti 

Dtal Vol. Purged (gal): 3u 
AM~COLlz@lQW~N~DRMATlOn: : 

Anatysis PresentaWe Container Requirements Collected 

SL VOlATlLES HCLl4o c 4OmlVwl - 

8L SEMIVOLATILES 40 c Qt. Amber Glass - 

CL PEST/PC% 40 c Qt. Amber Glass - 

CL PAH 4O c Qt Amber Glass - 

AL METALS (TOTAL) + Hardness HNO,14’C LPE - 

AL METALS (DISSOLVED) HNO, I 4’ C LPE - 

60 mL Glass - 

lkalinity, Chloride, Sulfate. TDS LPE 

lrelCtfAppllC3hbtc: 

MSlMSD Duplicate ID No.: 
- 

- Signahrre(s): 



PROJECT SITE NAME: WELL ID.: NSB-NLON / AREA A - ROUND 3 
PROJECT NUMBER: CT0 203 job# 5082 DATE: 

I 

PAGE+&- 

> 



l- 

Paae I nf L 

c 

c 

‘reject Site Name: NSB-NLON / AREA A 
‘reject No.: CT0 203 5082 

[ ] Domestic’ Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

. - a-&w. ; 

Sample ID No.: dW-citrJ-//D~- 0.3 
sample LOCatiOn: a@/Md q 105 
Sampled By: s rrFivlc 
C.O.C. No.: 04G7PO - 03 
Type of Sainple: 

. [XJ Low Concentration 
[ ] High Concentration 

Visual Btan 

a?: L//&w 

3thod:Pefistallic Pump 

lnitor Reading (ppm): 1. c/ 

ell Casing Diameter & Material 

Ipe: 2’ PVC 

,tal well Depth (TO): /6 ’ 6-g 

atic Water bval (w): d .JD ’ 

ne Casing Volume(gal): CL ci 

iart Purge (hrs): CG (-rs 

Id Purge (hn): (0 3(. 

3tal Purge Time (min): / I 1 

Sal Vol. Purged (gal): 2,g 

RO(AM 3 
See Attached Low flow Purge Data Sheet 

for Purge Data 

$rclc.K&$plkabk% 

MYMSD Duplicate ID No.: 

. Signahrre(s): 
1 



‘0 ‘It LOW FLOW PURGE DATA SHEET ! i 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 3 WELL ID.: ~lyn/lw L//LLs 

PROJECT NUMBER: CT0 203 job# 5082 DATE: L//C-/cm 

? 

<’ 
SIG IRE(S): ,L* cu -m 

3 
PAGE-/f”-liL_ 

i _-.. 



1- 

c 

c 

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: 

AMptlND DATAz 

. - a-: “, I 

Sample ID No.: G&J-&c\/Lu,& - ~3 
Sample Location: d&d/~ 64 4~~s 

Sampled By: s: d4’/c 
C.O.C. No.: e3qosooo -03 
Type of Sample: 

[Xl Low Concentration 
[ ] High Concentration 

ate: q/S/OL> 

ethod:PeMaltic Pump 

onitor Reading (ppm): 0. b 

rell Casing Diameter 8 Material 

rrpe: 2’ PVC 

~talWellDepth(TD): /b.sjr’ 

tatto Water Level (WL): I. 5 2 ’ 

ne Casing Vdume(gal): .J. c 

tart Purge (lws): I4lG 

nd Purge (hrs): I%/‘) 

otal Purge Time (min): Cj 7 
otal Vd. Purged (gal): 3, [ 

AfdPI;E CWD~QN lNFOfIMATlQP& 

RoccM 3 
See Attached Low flow Purge Data Sheet 

for Purge Data 



P . 



c 

C. 

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: 

~AMPIJNG OAT& 

Sample ID No.: &f-&j433S - 03 
Sample Location: &rcn1&4 0s 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

*; 

[Xl Low Concentration 
[ ] High Concentration 

ime: mS/can DegmsC Nm w/l mV PPt 
lethod:Perktaltlc Pump LT.&U cP% U%,3l 10sb (31 I(*76 - 3r< 0% 3\ 
‘&JRGE-~jQ’&: s :i : ;:,;, .,,:, ;; : .’ m. . : : . . . . ... . . 

kite: 4 G-/o” 
Roccr’Cb 3 

letJwd:Peristaltic Pump 

lonitor Reading (ppm): &G 

Veil Casing Diameter 8 Material See Attached Low Flow Purge Data Sheet 

‘ype: 2’ PVC for Purge Data 

‘otal Well Depth (TO): 15 I b7 ’ 

itatic Water Level (WL): 2.3 b ’ 

)ne Cashg Vdumektal): A. X 

itart Purge (hrs): (SALi 

!nd Purge (hn): \-hq 

‘okA Purge Time (min): \ 0s 

Analysis 

-CL VOLATILES 

Preservative 

HCL14oC 

Container Requiremeslts 

a 40 ml VII 

Mrckif Appllcabk 

MSlMSD Duplicate ID No.: 

: Signature(s): 



I v, ^...e M.1, .,. 
_I- 

:a. ” I ..A , .r” .“.. 

0 

-R 

LOW FLOW PiJRGE DATA SHEET i 

PROJECT SITE NAME: WELL ID.: &J/MW~~~S \j j ; * NSB-NLON / AREA A - ROUND 3 
PROJECT NUMBER: CT0 203 job# SOB2 DATE: c/!&f- 

Time Water Level Flow 

A 

PH S. Cond. Turb. DO Temp. Eh Sal. $omments 

SIG”-’ RE(S): 
P 

y+laxLLW V 
3 

PAGELOFL 

.< 3 
-- -- -- . 



l- 

Paae I af / -=-- -- - 

c 

c 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 203 5082 

[ ] Domestic’ Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
f ] OA Sample Type: 

Sample ID No.: dkV-Gw+&U - 03 
Sample Location: &+4ti Y-(&s 
Sampled By: 
C.O.C. No.: -5%skrq 
Type of Sample: 

. [Xl Low Concentration 
[ ] High Concentration 

&lMwNG DATA: 

1te: 4,/9/02 Color PH SC. Temp. Turbidity Do EJI Salinity 

ne: /ooo Visual Standard mS/cm DepmC N’IU mg/l 

-zi 
PPt 

dhod:PeristaJtlc Pump wf+l bkS &a cl5 . ll. !2 d3S /* sr lJ.)r, 
JRGE’DATA: : i 

I a 
: 

ite: r’/8im ~oct~!l 3~. .. 
9Jwd:Peristaltic Pump 

miter Reading (ppm): / 

ell Casing Diameter & Material See Attached Low flow Purge Data Sheet 

pe: 2’ PVC for Purge Data 

)tal Well Depth (TO): /b .77 
, 

atio Water Level (WL): /‘ 6s ’ 

ne casing Vdume(gal):. d. % 
tart Purge (hrs): CFiSK 
nd Purge (hn): ( 2 &? 

3tal Purge Time (min): /9 

stal Vol. Purged (gal): 4 p 

AMPl;f. GOI;IEO~~1N~MA~TIQ#: 

Analysis PresewaUve Container Requirements 1 Collected 

CL VOIATILES HCLI 40 c CQ 40mlViiI I 
d 

CL SEMIVOLATILES 4O c (a Qt. Amber Glass J 

CL PEST/PCBs 4o c a Qt Amber Glass J 

CL PAH 40 c (-&jJ Qt. Amber Glass J 

AL METALS (TOTAL) + Hardness liNO,14oc cn LPE / 

AL METALS (DISSOLVED) HNO, I 4’ C cn LPE / 

otal Organic Carbon (TOC) HCLl4’C (3 6OmLGlass / 

:hemical Oxygen Demand (COD) HSO, I 4’ C m 25OmLPE t/ 

Jkalinity, Chloride, Sulfate, TDS 4O c tn LPE J 

1 



- j, - 

I 

1 

‘0 -R LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 3 WELL ID.: &Mu’c/uDJ 

PROJECT NUMBER: CT0 203 job# 5082 DATE: cf /e/CD 

SIG- RE(S): 
Y 

PAGEy!,f?& 

,J 



‘I-rtl LOW FLOW PURGE DATA SHEET 
L J 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 3 WELL ID.: &wwi4s 

PROJECT NUMBER: CT0 203 job/# 5082 DATE: uz/S/O~ 

Comments 

SIGNATURE(S): %Q-= L&Q PAGE&OF& 



/ ., i 

t 
x 
I 

i 
r 

,.. ’ 

;’ 

Project Site Name: NSB-NLON / AREA A Sample ID No.: i 
Project No.: CT0 203 5082 Sample Location: 

Sampled By: jol\l 
[ ] Domestic Well Data C.O.C. No.: I 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [Xl Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

L 
‘S I 

1. c 
7 

.h 

‘F 
1 I 
c 

h 

h Aonitor Reading (ppm): 

\I Yell Casing Diameter IL Material See Attached Low flow Purge Data Sheet 

1 for Purge Data 

1 

< 4-+w@ 07.x WC =x.13 bit& Rkfi = \2Q f”‘gW N 

( Me Casing VolWne@al): 24 LITG SuL va Q 00 It, ylu$/+wwl C~H / 

! 3attPuqe(hra~: 043LY PO Em Gww~N\rq@ &j39 YL = q/+-s 
t Znd Purge (hrs): 1 f 0 6 Y 

1 r0td purge Time (mink 7 C 
r0td vol. Purged (gal): 3. 7 
QAhl~.C~&~~~~Mh~OFP. :: 

Analyals Presewathfe Container Requirements Collected 

rcL vow-u33 HcLi4oc 40 ml Vi1 .- 

Qt. Amber Glass - 

. . ” 

GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

PageL of Z c 

‘T7 

I 

1 

1 

1 - 

C - 

/ 

ClrclcIAppltcabte 

MSMSD Dupllcats ID No.: 

-. 



YJ .I 

0 ITt LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 3 WELL ID.: +$.&‘4cs-~~ - 

PROJECT NUMBER: CT0 203 job# 5082 DATE: 4-6. Go 



.,‘. .I* 

GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

NSB-NLON / AREA A 
CT0 203 5082 

[ ] Domestid Well Data 
[x] Monitoring Well Data Type of Sainple: 

[ ] Other Well Type: . M Low Concentration 

[ ] QA Sample Type: [ ] High Concentration 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

Duplicate ID No.: 
.- 



t-3 / 

0 Tt; LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON /AREA A - ROUND 3 WELL ID.: &mW4&~5 i 
PROJECT NUMBER: CT0 203 job# 5082 DATE: 4/6p 

SIGNATURE(S): T$J!+dx iz. ..\j3 PAGELOFL 



GROUNDWATER SAMPLE LOG SHEET 
Tetm Tech NUS. Inc. 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 203 5082 

[ ] Domestid 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 

Eh I salinity 

honitor Fleading (ppm): 0 \ 0 

Well Casing Diameter 81 Material See Attached Low Flow Purge Data Sheet 

irpe: 2’ PVC for Purge Data 

3neCashg Volurne(gal): A* q [ 

‘otal Purge Time (min): i I 0 
7 -l--da PRoEOn Ic,tiW @ rS35- 
‘otal Vol. Purged (gal): 2. 

sArlilPr;lE.c~~~Tlo4N~M~m’ 

Analysis 

-CL VOLATILES 

-CL SEMIVOLATILES 

-CL PESTlPCBs 

.. 

Presewathre 

HCL14OC 

40 c 

4oc 

Container Reouire~--*- Pnau,d 

.- . . . . “la, I - 
v-s -..- i - 

Qt. Amber Glass I- 

-/A°C 1 
4oc I 

HNO,., _ , 

HN0,14°C 

HcL/4OC 

Qt Amber Glass I- 
LPE - - -. - 

LPE I- 
60 mt ek.e.3 

..- “low - 
- 

-CL PAH 

‘AL METALS (TOTAL) + Hardness 

-AL METALS (DISSOLVED) 

r0td Organic Carbon (TOC) 
:hemti. - - CI----A ,ncIcI. 

ruxygen -0 (buy 

Ukalinitj I, Chloride. Sulfate, TDS 

MS/MS0 Duplicate ID No.: 
- - 



* ,_ “. i 

‘0 Tt LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 3 WELL ID.: 
PROJECT NUMBER: CT0 203 job# 5082 DATE: 

Time Water level I Flow pH 1 S. Cond. 1 Turb. DO I Temp. I ORB I Sal. I 

3.0-t I I (0. lb 
It-lr\ I r rn I \I/ I/- 7i IL 

SIGNATURE(S): -kj 3 ‘s_r’/LMyl, 3- 

Comments I 

‘10 i 

PAGE&OF-l 



* “.$. q* *. 
GROUNDWATER SAMPLE LOG SHEET 

T&a Tech NUS, Inc. 
Page-j-of - C 

1 

, b;;;lE; ;..; 1.1*..-. . --- . --- 

CT0 203 
Pmind Cite Name- NSR-NLON / AREA A Sample ID No.: ‘~~(&dmS- @3 

5082 I-- --~ Sample Location: AR GH A 
Sampled By: 

( ] Domestik Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [Xj Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

SAMPUE#IDATA: ~ 

Date: +.~.UO 

Time: 10 30 
Method:Peristakic Pump 

Cdor PH S.C. T#np. Turbidity w 
0 P 

!3ahity 

Vhual Standard mS/cm Degree~C IWJ me/I m PPt 
ccc&Q 6 3j 

$ 

* , 0,+3q Il.;: 3, I o.oTL 23 O.%l 

Monitor Reading (ppm): 0 t \ 

Well Casng Diameter & Material See Attached Low flow Purge Data Sheet 

for Purge Data 

Total Well Depth (TO): 

Statio Water Levet (WL):l3, * 

One Casing Volume@al):. O., 7 djflQ-j- S/j&xl rq e IQ27 

Start Purge (hrs): 0 9 Xl Gw %I\1\pUluc) 6sK\ UC= \3,70 

1 

~~robHApplhsbfi% 

MSIMSD Duplicate ID No.: 

C’ 

. Signsturf+): 



rA
- 

1 J >; 
J’ . . 



. . 

I 

I 

f ‘reject Site Name: NSB-NLON / AREA A Sample ID No.: 3@42 D -03 
f ‘reject No.: CT0 203 5082 Sample Location: 

Sampled By: 
[ ] Domestk Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sarirple: 
[ ] Other Well Type: M Low Concentration‘ 
[ ] QA Sample Type: [ ] High Concentration 

I I 
sr WMPUHQ DATA ; 

De 
Tir visual #3tandard mS/can DegrmsC NTD 

Ml sthod:Pelistaltlc Pump I 
PI .--- *m-a_ .:y- ,KQE “&EN: : ../: ..: I, ,. ..’ . . . ,. :. . . . . ,.‘,+ .. ~.. .. .’ .‘..,..., ;.: .: . . . . . .‘. 
L 
Dz bte: 4-b7. cm RotA4l 3 
Ml sthod:Peristak Pump 

Ml wtitor Reading (ppm): o- 0 

W ell Casing Diameter 8 Matertal See Attached Low Flow Purge Data Sheet 

2 fpe: m +‘57EGL for Purge Data 

TC 

St 

0’ 

Sl 

El 

TC )tal Purge Time (min): T8 I 

Tc ml Vol. Purged (gal): 1 o -Ax I/oL . - FUR k.fP . * 
I 

klblfe:~~@~.~ffmMAm~~ .’ : .. .’ ” :. .. : 

AlUllySiS Presewettye Containa Requirements coasctad 

Tt 3L VOLATlLES HCLI 40 c 40 ml Viii - 

TC :L SEMIVOlAT!LES 4oc Qt. Amber Glass Y 

TC ZL PEST/PC& 4oc Qt Amber Glass / 

TC ZL PAH 40 c Qt. Amber Glass / 

Tl 9L MRALS (TOTAL) + Hardness HruO~14oC LPE Y 

Td 4L METALS (DISSOLVED) . liNO,14oc LPE 

TC &al Organic Carbon (TOC) HCt/4o c SO mL Gbss I- 

C hemical Dxygen Demand (COD) H.$O, I 4’ C 250 mL PE 

A Ikaiinity. Chloride, Sulfate, TDS I 4o c LPE I- 

I I I 

c 

I 

. ..( 

GROUNDWATER SAMPLE LOG SHEET 
Tetm Tech NUS, Inc. 

+I’ = 

dtdC.flApplkSbf~ 

MSAISD Duplicate ID NO.: 
/rLt/l=FDA44700 - 0 I 

- Signature(s): 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 3 WELL ID.: 3 rJwl20 
PROJECT NUMBER: CT0 203 job# 5082 DATE: q-7 -0cl 

1 Time 1 Water level I Flow I PH I S. Cond. Turb. DO Temp. 0z 
B 

Sal. ~nmmnntr 
(NTU) (mg/L) .(Celcius) + kV : 

. 

SIGNATURE(S): 7 -J zQ&L- 
\ 

PAGE -LOFx -- 



Project Site Name: NSB-NLON / AREA A Sample ID No.: &f-(pk& S - Q3 
Project No.: CT0 203 5082 Sample Location: 

Sampled By: 
[ ] Domestic Well Data C.O.C. No.: 

mq 

[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: M Low Concentration 
[ ] QA SampleType: [ ] High Concentration 

I 
s I I 
C 

5 
k I 
P 1 
C we: WGloo I 

J RO(Afa 3 
h lethod:Perietaltk Pump 

h flonitor Reading (ppm): c3*3 

V Veil Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

7 jpe: 2’ PVC for Purge Data 

7 -0tai well Depth (TO): / 7.9 ‘ 

E itatic Water Level (WL): q 3/ ’ 

C Ine Casing Volume(gal): 13 * 1 /1 
c itartPutgefhn3~: 143s 
E End Purge (hre): f&C 

1 r0td Purge Time (min): I Or 

1 r0td val. purged (gap 2 ;1 
. I 

: imM~.~~~~QNlN~Ml ., .: ., .. 

. I 
* GROUNDWATER SAMPLE LO; SHEET * 

Tetra Tech NUS, Inc. 

@cteifApplwtCF 

MsmSD Duplicate IO No.: 

- Signature(s): 



.O Tt LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON /AREA A - ROUND 3 WELL ID.: cbwda,s 
PROJECT NUMBER: CT0 203 job# 5082 DATE: q c I32 , * 

Comments 

I I I I I I I I I I 

SIGNATURE(S): w La?&& 
u 

PAGE 1 OF I I -- 



Project Site Name: NSB-NLON / AREA A Sample ID No.: 3 - &b 12s - 07 i 
Project No.: CT0 203 5082 Sample Location: - 

Sampled By: - _ 
[ ] Domestik Well Data C.O.C. No.: oc(0-l oc 
[x] Monitoring Well Data Type of Sample: 

-c 

[ ] Other Well Type: [x] Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

I I 
s iAIWUN0 DA’CA: I 
C late: u/‘)la 

1 ime: / :j;; mS/cm DegmsC NIW PPt 
L lethod: Pel iistaltlcPuM cLJ;kL 15.96 (3.bd.O /o. A d-C/ A:$ - 2 /(qA I : P ‘URGE DAT& .‘,: : . . . .: . . ._:, .: :.:. . ;:: : .-::. . .I :.*” ,. ., : 1 , I 
c 

See Attached Low Row Purge Data Sheet 

, 

I so c &$ Qt. Amber Glass v/ 
1 liNO,/4oc a LPE ;I 

. I._ , so A 
1 nNu,/4-L i 

r;7\ InI- 
w LTC 

I HCLl4’C 1 a 6OmLGlass 

I n,So,t4oc 1 (3 2SOmLPE i/ 

I so c I ci.2 LPE 4 

I I I 

I I I 

k 
k 
V 

1 
1 
I 
C 

E 
E 

1 

1 -oral Vol. Purged (gal): d . / I 3 
6 
I 

1 

1 

1 

1 XL PA ,H 

1 ‘A L METALS (TOTAL) + Hardness 

1 
_.-.. - .-.---...--. 

CL METALS (OlSSOLVtlJ) 

1 r0td Organic Carbon (RX) 

( Zhemical Oxygen Demand (COD) 

I Ukalinity. Chloride. Suitate, TDS 

4 
. 

Is.’ 0 ,.1 4. *I .* It GkOUNtiWATER $AMP;E LOG SHEET ? 
Tetra Tech NUS. Inc. 

PageL of ( c 

. Signahrre(r): 



0 .‘ .I 

0 ‘It LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 3 WELL ID.: 3/Mbf/J5 : 

PROJECT NUMBER: CT0 203 job# 5082 DATE: q/7 lo= 

SIGNATURE(S): PAGELOFL 



I Project Site Name: NSB-NLON / AREA A Sample ID No.: 2 

I Project No.: CT0 203 5082 Sample Location: 
Sampled By: 

[ ] Domestid Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sarirple: 
[ ] Other Well Type: [XJ Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

I I 
si kMPtJl@ DATAz I I 
Di 
Ti F 

M ethodzPerktallic Pump 

PI UftGfZDAre .. .. :, .i:. 
1 I I 
Dr ate: q-8. ti 

M attlod:Perietaltic Pump 

M onitor Reading (ppm): I. 1 

vi Iell Casing Diameter 8 Material See Attached Low Flow Purge Data Sheet 

Tl we: 2’ PVC for Purge Data “_ .-- 

Tl 

S 

0 ne Casing Voiwne@al): 1.3 -I 
S tart Purge fhrs): I3xJ f 

E nd Purge (hre): I+3 I 
T otal Purge Time (min): 71 

T otal Vol. Purged (gal): 2, / 
I I 
s ~AMW.C~~?IW!NFORM~ moDI: 

I I 
AMlySk PresewaUve Container Requirements collected 

T CL VOLATILES HcL/4°c 40 ml Vii 

T CL sEMlvOLATILES 4c c Qt. Amber Glass ‘- 

T CL PEST/PC& I 4Oc Qt. Amber Glass - 

T. ‘CL PAH 40 c Qt Amber Glass - 

9L METALS (TOTAL) + Hardness HN0,14°C LPE T 

Ti 9L METALS (DISSOLVED) HN0,14°C LPE - 

Tl ~tal Organic Carbon (TOC) HcL14oc 60 mL Glass - 

C hemical Oxygen Demand (COD) H$O,14’C 1 250 mL PE - 

A! Ikalinity. Chloride, Sulfate, TDS 40 c I LPE 

, 
GROUNDWATER SAMPLE LOG SHEET 

Tetta Tech NUS. Inc. 

Duplicate ID No.: 



0 7t LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 3 WELL ID.: +MWOlS 
PROJECT NUMBER: CT0 203 job# 5082 DATE: r fj $00 

SIGNATURE(S): 7 PAGEAOF_Z, 



ROUND 4 



c 

L 

c 

C\ 

Tetra Tech NUS, Inc. 
GROUNDWATER SAMPLE LOG SHEET 

Pam I nf L - -J-d -. _ 

Project No.: CT0 203 5082 Sample Location: 
Sampled By: 

[ ] Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sample: 

%!i~“~‘, 

[ ] Other Well Type: [X] Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

NAMPUNG DATA: 

late: 7) 20 , 0 0 Color PH S.C. Temp. Turbidity Do Eh Salinity 

ime: iCf0 Visual Standard mS/cm Degrees C NTU *, m/l 
lethod:Peristaltic Pump CcU3& G,/s, O&i?- 16-C 1-q r-r=/ z 0 
‘URGE DATA: 

Me: 7-j-O . 00 
6ethod:Peristaltic Pump 

n0wi.b q-- . 

Aonitor Reading (ppm): 0 

Veil Casing Diameter & Material See Attached Low.Flow Purge Data Sheet 

‘ype: 2’ PVC for Purge Data 

‘otal Well Depth (TO): 

Static Water Level (WL) 

Ine Casing Volume(gal): 0, 7 
Start Purge (hrs): 1400 

Snd Purge (hrs): rcoo 

rotal Purge Time (min): 6 0 

rotal Vol. Purged (gal): 1 . + 

SAMPLE COLLECTION INFORMATION: 

Project Site Name: NSB-NLON / AREA A Sample ID No.: 

I I I 

I I I 
OBSERVATlONS I NOTES: 

Circle if Applicable: 

MS/MSD Duplicate ID No.: 

- , 

Signature(s): 



_- 
0 It LO\iv FLOW PURGE DATA SHEET \r 

_- c- _ --..w -I - ;.e”.)ril(l * x-‘i*. bi - -a 
PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 4 WELL ID.: IS.’ i ‘>) _.) 
PROJECT NUMBER: CT0 203 job# 5082 DATE: 7.10 * 00 1 :‘: 

I 



c / 

Project Site Name: 
Project No.: 

NSB-NLON / AREA A 
CT0 203 5082 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Sample ID No.: 2 l~6.d 3 y p5 - 09 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[X] Low Cokicentration 
[ ] bligh Concentration 

iAMPLlNG DATA: 

late7 . L-O/U 113 0 W Color PN S.C. Temp. Turbidity w Eh Salinity 

‘ime: 
I Visual Standard mS/cm Degrees C NTU mg/l 

Aethod:Peristaltic Pump CI~tk 6. BO i,l,9 1% 7 ‘ 2,/q - r”;$ CT, 
‘URGE DATA: 

late: #-) 9 -00 pL)Md q 

Aethod:Peristaltic Pump 

Aonitor Reading (ppm): 

Nell Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

rype: 2’ PVC for Purge Data 

rotal Purge Time (min): 3 8 
I 

Total Vol. Purged (gal): - \, Y I 
SAMPLE COLLECTlON INFORMATION: 

Analysis 

TCL VOLATILES 

1 Preservative 1 

! HCLI4’C 1 

Container Requirements 1 Collected 

40 ml Vial c730 17-&?-m 
I-CL SEMIVOIATILES 

TCL PEST/PCBs 

TCL PAH 

TAL METALS (TOTAL) + Hardness 

TAL METALS (DISSOLVED) 

Total Organic Carbon (TOC) 

Chemical Oxygen Demand (COD) 

Alkalinity, Chloride, Sulfate, TDS, f E S 

4O c 

40 c 

40 c 

HNO, / 4’ C 

HNO, I 4’ C 

HCL/ 4’C 
HSO, 14’ C 

40 c 

QLAmberGlass 0730 -q- a~..~~ 

Qt. Amber Glass I/ 1 r 7-2I-L7 
QtAmberGlass 0‘750 7-?0-00 

LPE 

LPE 

60 mL Glass 7-zv. cc 
250 mL PE 7- 20 -00 

LPE i&O ‘7.~3-00 
I I I 

I I I 
I I I 

OESERYATlONS I NOTES: 

Circle it Applioable: 

MSlMSD Duplicate ID No.: 



.I ‘It .._ ._.* __I! ,i 
PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 4 WELL ID.: &/hw3-dPgi *9 $9 

PROJECT NUMBER: CT0 203 job# SOB2 DATE: ‘7-18-00 

Comments 

3 
PAGE >OF z -- 

3 



c 

Tetra Tech NUS, Inc. 
Paae I 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 SampleType: 

‘AMPLING DATA: 

Sample ID No.: sk/-Crb3 3s -0’1 
Sample Location: ~-YiF?z- 
Sampled By: 
C.O.C. No.: c&o0 -0q 
Type of Sample: 

[X] Low Concentration 
[ ] High Concentration 

ime: 0742 
lethod:Peristaltic Pump 

‘URGE DATA: 

Visual Stand mS/cm Degrees C NTU mgfi 

Clrrw- 6: ti5 1 4, [?‘j 13, I rl,s- 0.70 

)ate: 7- I $-of9 
lethod:Peristaltic Pump 

nonitor Reading (ppm): 

Veil Casing Diameter & Material 

‘ype: 2’ PVC 

‘otal Well Depth (TO): 16, 7 0 

itatic water Level (WLL 3,36 

Ine Casing Volume( g&j 2, ! 7 
Start Purge (hrs): 8736 
Znd Purge (hrs): DP43 
rotal Purge Time (min): / 3 7 

rotai vol. Purged (gal): 3. 7 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

Circle lf Applicable: 

MS/MSD Duplicate ID No.: 
- 



,a- -a?-‘. c ., 

‘> 
1 * 

0 . -- .. Tt LOW FLOW PURGE DATA SHEET 

i PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 4 WELL ID.: 
PROJECT NUMBER: CT0 203 job# 5082 DATE: 

1 Time 1 Water Level 1 Flow 1 pH I S. Cond. I Turb. DO J-4 in /L, 

Temp. 

~ (Celcius) 
Comments - -__-_ _-- ---- I 

I 

3 ’ . . 



c 

c 

c 

Paae ! of 2 - --a-- -- - 

Project Site Name: NSB-NLON / AREA A Sample ID No.: 2 wGw~~ D 5 - oq 

Project No.: CT0 203 5082 Sample Location: Av& A. 
Sampled By: ,W” k 

[ ] Domestic Well Data C.O.C. No.: /J7>000 #- 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [X] Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

iAMPUNG DATA:- ‘7/fF/c?b 

late: 7-Y70-00 Color pH S.C. Temp. Turbidity w Eh Salinity 

‘ime: 1x45 Visual Standard ml/cm Degrees C NTU m/l mV PPt 
Aethod:Peristaltic Pump LI c-k- 7t13 35,r (SC76 (8.66 0.44 -3&j a.3 
‘URGE DATA: 

late: 7 1 IT jb* 
P out4D L) 

Aethod:Peristaltic Pump 

nonitor Reading (ppm): 

well Casing Diameter & Material 

rype: 2’ PVC 

. 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

rotal Well Depth (TD): i 7,3 8 

static Water Level (WL): f . q 1 

3ne Casing Volume(gal): 2 ,3 

Start Purge (hrs): i DQ6 

End Purge (hrs): f ( y 0 

Total Vol. Purged (gal): e 2, r 

SAMPLE COLLECTION INFORMATION: 

TCL VOLATILES 

TCL SEMIVOLATILES 

I-CL PEST/PC& 

TCL PAH 

TAL METALS (TOTAL) + Hardness 

TAL METALS (DISSOLVED) 

Total Organic Carbon (TOC) 

Chemical Oxygen Demand (COD) 

Alkalinity, Chloride, Sulfate, TDS , Ts 5 

Preservative Collected 

HCL14’C 3 40 ml Vial 

4Oc ,’ Qt. Amber Glass il 
4Oc 7 _ Qt. Amber Glass J 
4Oc 3 _ Qt. Amber Glass 

HNO, 14’ C f LPE c/ 

HNO, I 4’ C I LPE J 

HCLl4’C I 60 mL Glass 

HsSOd I 4’ C I 250 mL PE 5 

4Oc I LPE tf 

Circle If Applicable: 

MSIMSD Duplicate ID No.: 

- 

Signature(s): 



(i ‘..- .s* **a, i ,. 

LOW FLOW PURGE DATA SHW .I.-. * _ ..a I/ *.>__ * 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 4 WELL ID.: -Gu)dhAw’b o(,-6Li 
PROJECT NUMBER: CT0 203 job# 5082 DATE: 7- 1 g-00 

PAGELOFZ 

3 



e / Tetra Tech NUS, Inc. 
Paae I of 12 

c 

c- 

d-- -- - 

Project Site Name: NSB-NLON /AREA A Sample ID No.: 2 I&’ --&LI/Df -fl 
Project No.: CT0 203 5082 Sample Location: 4tzA A 

Sampled By: fCb’ 
[ ] Domestic Well Data C.O.C. No.: @7:7CC# -0y 
[x] Monitoring,Well Data Type of Sample: 
[ ] Other Well Type: [X] ,Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

IAMPUNG DATA: 

Iate: 7-30 -00 Color pH S.C. Temp. Turbidity 00 Eh Salinity 

‘ime: cicixr Visual Standard mS/cm Degrees C NTU mg/l @-m&-z 
4ethod:Peristaltic Pump (‘IF0 f 6.43 2zy 13. '1 0. Y 0 29 - 3% - 1. 7 
‘URGE DATA: 

)ate: 7-l p -00 

Aethod:Peristaltic Pump 

Monitor Reading (ppm): 

Nell Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

iype: 2’ PVC for Purge Data 

rota1 WeI\ Depth (TO): / 6 65 
static Water Level (WL): 17-S 9 

- 
3ne Casing Volume(gal~* 3.3 

3tar-t Purge (hrs): / 0‘06 

End Purge (hrs): Wl 

rotal Purge Time (min):‘ / 6 / 

rotal Vol. Purged (gal): 3, 7 

SAMPLE COLLECTION INFORMATION: 



‘0 
‘- ..i :. I .--“. 1L< ” R LOW FLOW PURGE DATA SHEET ‘. 

PROJECT SlTE NAME: NSB-NLON / AREA A - ROUND 4 WELL ID.: 
PROJECT NUMBER: CT0 203 job# 5082 DATE: ‘7- 1 d- [YC> 

Time Water Level Flow PH S. Cond. Turb. DO Temp. . Eh Sal. 
Comments 

‘i ‘$I&.)::;: .~,.($t.,bt$&~OC) .(&./&~) I i(s.u.)-i (&/cm) _: (&l,J) __ ,.(mg/Q ~(&l&s) __L _,,’ mv 2 ,~ :“ $$. “:, 

QO6 1 2.6-7 ! ! I ! I I ,_.I m-4 * 
-In-- I--- ’ 13.5’ 
5,s / IV.77 I 13.3 -~__ - .-I ,--I 

PAGE >OF z -- 

3 _- 



c 

.~ 
c \ 

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.: ~l&w-f2D.S-oJ/ - 
Sample Location: A&A A 
Sampled By: 
C.O.C. No.: 07160 C)-C)c/ 
Type of Sample: 

[X] Low Concentration 
[ ] High Concentration 

‘URGE DATA: 

late: 7-13-m 
Aethod:Peristaltic Pump 

Aonitor Reading (ppm): 1 

Nell Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

rVDe: 2’ PVC for Purge Data 

Total Vol. Purcled @al): 3.5 I 

TAL METALS IDISSOLVED) 

/Chemical Oxvoen Demand (COD) 

I I I 
OBSERVATIONS I NOTES: 

/JQ 11 dq/ LV,I~ Sati@ ow ovl 7-IY-00 

WL = 4.36’ orr 7- 26-Q 

Qrcle if Applicable: 

MSIMSD Duplicate ID No.: 
- 



x I 3 

0 
1 I It LOW FLOW PURGE DATA SHEET 

. . ..- -_..e r,( . 
i 
>r 

PROJECT SlTE NAME: NSB-NLON / AREA A - ROUND 4 WELL ID.: 
PROJECT NUMBER: CT0 203 job# 5082 DATE: -7-y) -(To 

. 

Time Water level Flow PH S. Cond. Turb. DO Temp. Eh Sal. 

/ ,$:(Hrs.)ESi ,;:(Fii beloVf.iOG). (mUMin.) ,:\(S.U.) ‘,_ (mSkm) ,(NTU)? ‘(mg/L) (Celcius) 1.‘. mV’. jz % ‘.. 
Comments 

1 msg 1 a429 I !- _! ! 1 ! ! - ! _ ! ,5Met fvRLl/L’/, I 

1 IIU i 6. d9 Ia4 Y 1 _ _- /? 

PAGE20E 2 - d--. 

, ) 



c 

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: 

ifi Low Cokentration 
[ ] High Concentration 

iAMPUNG DATA: 

Me: 7-x1- 00 
‘ime: a750 
Aethod:PeristaWc Pump 

‘URGE DATA: 

Color PH S.C. Temp. Turbidity DO Eh Salinity 

Visual Standard mS/cm Degrees C NTU m/l mV 
w&w 4-o -., 6.8F ‘for6 Iit7 so. x Q.j??T -37{ 2.6 

Janitor Reading (ppm): 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

Static Water Level (WL): a.7 7 
3ne Casing Volume(gal): 12 1 

Start Purge (hrs): \ 10 7 
End Purge (hrs): J 3 I c 

Total Purge Time (min): f 3 5 

Total Vol. Purged (gal): . . 3 , r 

SAMPLE COLLECTlON INFORMATION: 

I 

c; jl, Circle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 
I - 



. I . 1 + , . i I . I . 

? \ \ )r t I C
I 

P I . , . 0 i I 



F ‘reject Site Name: 
F ‘reject No.: 

[ ] Domestic Well Data 
ix] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

iMPUNG DATA: SA 
Da 

Tir 

ME 
I 
Pl 

Da 
s- 

MC 

Mc 

WI 

Ty 

Tc 

St 
- 

ite: 7-I%@0 

sthod:Peristaltic Pump 

,nitor Reading (ppm): 

ell Casing Diameter & Material 

‘De: 2’ PVC 

Pagel_ of 2 

1 

c 

c 

NSB-NLON / AREA A 
CT0 203 5082 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[x] Low Cokentration 
[ ] High Concentration 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

art Purge (hrs): / 32 ‘/ 

id Purge (hrs): /5- 

,tal Vol. Purged (gal): 

AMPLE COLLECTION INFORMATION: 

Analvsis I I Preservative I Container Reauirements I Collected 
ZL VOLATILES 

ZL SEMIVOLATILES 40 c I 2 Qt. Amber Glass / 

SL PESTIPCBs 

CL PAH 

AL METALS (TOTAL) + Hardness 

AL METALS (DISSOLVED) 

otal Organic Carbon (TOC) 

hemical Oxygen Demand (COD) 

Ikalinity, Chloride. Sulfate, TDS , T 5 5 

40 c 

40 c 

HNO, I 4’ C 

HNO, I 4’ C 

HCLl4’C 
H$504 f 4’ C 

40 c 

2 Qt. Amber Glass 

2 Qt. Amber Glass 

/ LPE 

1 LPE 

I 60mLGlass 

I 260 mL PE 

I LPE 

J 

/’ 
* 

I 
J 

/ 
/ 

I I I 
IESERVATIONS / NOTES: 

Xrcle if Applicable: 

MWMSD Duplicate ID No.: 

- 

Signature(s): 



-1 
0 7s LOW FtOW PURGE DATA SHEET t 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSB-NLON / AREA A - ROUND 4 WELL ID.: a.J/qJ clwr : 

CT0 203 job# SOB2 DATE: 7- ( C(- [I[) 

I I I I I I I I I I 
I 

I / - - 

PAGELO& 

3 . 3 
- 

1 



l- 
‘ :r ,,:: “yr::” ,;,::,7; ” .,,, ;:yy,: j: ,r::+:“:::;<, ~y&~,-+ 

( ,..1. 
, 

. ,“:; ,_ or j : I i , .; .J, 
,1, ,, .s : 

;*;, : 
I : 

GROUNDWATER~S%kLE~LOG SHEET 
T&a Tech NUS, Inc. 

Page1 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: 

GW> 
Sample ID No.: 

A 
w YFDS -oq 

Si;;i!;;ytion: A red .+ 

C.O.C. No.: ’ * 
Type of Sample: ! 

[X] Low Concentration 
[ ] High Concentration 

;AMPUNG DATA: 

jabs: 7-JO-00 
‘ime: (p-YC 
4ethod:Peristaltic Pump 

‘URGE DATA: 

71t9/00 % 

Color PH S.C. Temp. Turbidity Do Eh Salinity 

Visual Standard me/cm Degrees C NTU mg/l mV 

Clear 7,c3 37s 11.3 ‘2re7 0.26 - 352 2.3 

late: ‘7 - }q- 06 
Aethod:Peristaltic Puma I 

Monitor Reading (ppm): 

well Casing Diameter & Material 

‘ype: 2’ PVC 

rotal Well Depth (TO): f 6,7 r 

Static Water Level (WL): ;17. ;7 9 

3ne Casing Volume(gal): 2. q 

Start Purge (hrs): 1 6 0 o 

Znd Purge (hrs): \ 7 q 5 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

I I I 
OBSERVATIONS I NOTES: 

Circle iI Applicable: 

MS/MS0 Duplicate ID No.: 

I 

Signature(s): 



; i. ,s “~ -.* 8 __ 
4 -7 

.I . . . . ,*, ei”*‘.l”Y,r-i -. 

0 
. we/. ’ <mews..- 

LOW FLOW PURGE DATA SHEE-T ‘.’ -- :-- “+=., - 
. 7‘. . . . * _, -Ri i-i. i ; I : !;,;-, 

ri: 
PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 4 WELL ID.: ;;7LJ/Q&ft;Lfpps’ 4. 

. 
PROJECT NUMBER: CT0 203 job# 5082 DATE: T-/9 -00 +I 

Time I Water level HOW pH 1 S. Cond. I Turb. DO I Temp. I Eh I Sal. I 

SIGV-‘ 
, 
)W): k 



“~ .” 
GROUNDWA+ER’~&&&?Li LOG SHEET 

Tetra Tech NUS, Inc. 
Pagel_ of 2 

-- 

I 

Project Site Name: 

i i Other We’ll Type: 

NSB-NLON / AREA A 

[ ] QA Sample Type: 

Project No.: CT0 203 5082 

[ ] Domestic Well Data 
[xl Monitoring Well Data 

[X] Low Concentration 

Sample ID No.: 

[ ] High Concentration 

JW-G~J Lf6 05~ DY 
Sample Location: J ~~ y 6 ~5 
Sampled By: .,.., ner. 
C.O.C. No.: 
Type of Sample: 

- 

rding @pm): 1 

Well Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

for Purge Data 

c / 

Total Organic Carbon (TOC) HCLl40C 

Chemical Oxygen Demand (COD) H$SOd I 4’ C 

Alkalinity, Chloride, Sulfate, TDS ,7 S S 40 c 

I 60 mL Glass J 

I 250 mL PE \/ 

I LPE if 

I I I 

OBSERVAllONS I NOTES: 

‘71141a0 07L40 d= 7874 -rod *weft pvr,fd Pry EL 7-13-0c3 

7 1 l?lOO is-00 tiL= c.tt-4 

-c; 
,;.,,p(c @[bvt!:-c!.d i, VOA vials 

circle U Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 
, 

I- 

. . 



i ‘. 

I 

LOW FLOW PUi?GE DATA SHEET ” -. 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 4 WELL IQ.: 2wM&f69< 
PROJECT NUMBER: CT0 203 job# 5082 DATE: 7 !I a/cd 

pH 1 S. Cond. 1 Turb. DO Temp. 

I 17.53 I%?*\ I. I Oti’o lf6,Sb 1 

3 



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.: au - ad47m--@cl 
Sample Location: plea% A 
Sampled By: fctd 
C.O.C. No.: 0 7 iHmJ -04 
Type of Sample: 

[X] Cow Concentration 
[ ] High Concentration 

‘URGE DATA: 

vlonitor Reading (ppm): 

Nell Casing Diameter & Material See Attached Low Flow Purge Data Sheet 
for Purge Data 

OBSERVATlONS I NOTES: 

, -f-hbld\‘ry 67 Q IBm 

Signature@ : 
rh / / 



0 R _.*- - 

LOW FLOW PUriisE~ti~G4 SHEET 

PROJECT SlTE NAME: WELL ID.: Gq/uy(/~ Y /LJ?r NSB-NLON / AREA A - ROUND 4 
PROJECT NUMBER: CT0 203 jobd 5082 DATE: 7-/&-@lp 

S-66 If_03 I%?.? 

SlGw-VRE(S): fTA( k’ - 

.) 

PAGErOF- 

r> 



-I * I.:, 
GROUNDWATER SAMPLE-L~G SHEET 

Tetra Tech NUS, Inc. 
Paae I of L 

Project Site Name: NSB-NLON / AREA A Sample ID No.: 3&k//a D- @f 
Project No.: CT0 203 5082 Sample Location: 

Sampled By: 
[ ] Domestic Well Data C.O.C. No.: 
[x] Monitoring, Well Data Type of Sample: 

77$%-y 

[ ] Other Well Type: [Xl Low Concentration 
[ ] QASampleType: [ ] High Concentration 

SAMPLING DATA: 

late: 7.10.00 Color pH S.C. Temp. Turbidity Do Eh Salinity 

r ime: Visual Standard mS/cm Degrees C NTU m/l mV 

lethod:Peristaltic Pump C@v”k ts.C7 ?.3B 1+.-r, 0 0,6ti - I60 0.L 
‘URGE DATA: 

late: 7-a-00 ~ow4b q- . 
lethod:Peristaltic Pump 

flonitor Reading (ppm): D 

Veil Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

‘ype: 2’ PVC for Purge Data 

‘otal Well Depth (TD): &T 3 0 

itatic Water Level (WL): 0. 

Ine Casing Voiume(gal): \ 7- (I 
Start Purge (hrs): 1700 . 
End Purge (hrs): I BoT 

@Jcj*JL WI-f cwE& tuoww IN p&c& 
rotal Purge Time (min): 6 C i#G\L (2-5 &~&O)lfr3 &rYO mnl=l+cc &aaw 

rotal Vol. Purged (gal): 1 7 c. 3’ AmE I& dF 57&-g@) 
IAMPLE COLLECTION INFbRMATION: 

Circle if Applicable: 

MSIMSD Duplicate ID No.: 
L t- 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSB-NLON / AREA A - ROUND 4 WELL ID.: ~@dl1(3 - WI- 

PROJECT NUMBER: CT0 203 job# 5082 DATE: 70x)-08 

/ 



GROUNDWATER &iiPl.E&OG SHEET 
T&a iech NUS, Inc. 

Paae 1 of 2 

Project Site Name: NSB-NLON / AREA A 
Project No.: CT0 203 5082 

[ ] Domestic Well Data 
[x] Monitoring ,Well Data 
[ ] Other Well Type: 
[ ] QASampleType: 

iAMPUNG DATA: 

- --a-‘-- = 

Sample ID No.: 
Location:’ 

wW1lS * 
Sample 1 wlu\lu21 
Sampled By: 
C.O.C. No.: ,* 
Type of Sample: 

[X] Low Concentration 
[ ] High Concentration 

hethod:Peristaitic Pump 

‘URGE DATA: 

late: 7. 7.00 
Aethod:Peristaltic Pump 

Aonitor Reading (ppm): (2 

Nell Casing Diameter & Material 

ryp8: 2’ Pvc 

rotal Well Depth (TO): I?, 3 0 

Static Water Level (WL): ++( 

2ne Casing Volume(gal): 2. I 

Start Purge (hrs): 1614 
End Purge (hrs): 17r7 
Total Purge Time (min): 10 3 

Total Vol. Purged (gal): x 6 

/2ourJO + 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

u/L = LLS gga SAwPcINq & jqro 



I 

( I: “*,*-‘.u : XL .e -. -. _*- ~ 

0 
*., * * .). ,. - 

‘- . R LOW FLOW PURGi DATA SHEET 

PROJECT SlTE NAME: NSB-NLON / AREA A - ROUND 4 WELL ID.: ~cn/l‘j\dZJ S 
PROJECT NUMBER: CT0 203 job# 5082 DATE: 7x40 

Comments ,...w 



c 

* 
%RM.MwATER siivk~ LOG SHEET 

T&a Tech NUS, Inc. 
Page1 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: 

[X] Low Concentration 
[ ] lkgh Concentration 

‘ime: 1105 Visual Standard mS/cm Degrees C NTU wit/l mV qpe*c 
Aethod:Peristaltic Pump ctcm& c.‘a Pc3W /4-, 0 0 6,i7 Uf 0 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

OBSERVATlONS I NOTES: 

L 
Circle lf Applicable: 

MSIMSD Duplicate ID No.: 





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: 

iAMPUNG DATA: 

Page1 of - 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

+&?i&g 

Type of Sample: 
[X] Low Concentration 
[ ] High Concentration 

‘URGE DATA: 

Iate: 7*&j l OO 
Aethod:Peristaltic Pump 

RO~NO q- 

4onitor Reading (ppm): 0 

Nell Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

iype: 2’ PVC for Purge Data 

rotal Well Depth (TD): 1 f3.8r 

static water Level (wL): 1 If, 6 7 

3ne Casing Volume(gal): 0, 7 
Start Purge (hrs): /4-2@ 
End Purge (hrs): /c 2 3 

rotal Purge Time (min): 53 
~IUO sAM&~~5 @-i&+3 UL c rT.oC 

Total Vol. Purged (gal): / . c 

SAMPLE COLLECTION iNFORMATION: 

c 

c 

'l---- -- I .- 



- 1 
-I_ 

I 

.3 .,.z.- 
0 

.>I+. ‘ .z. Ilt LOW FLOW PURGE DATA SHEET 

PROJECT SJTE NAME: NSB-NLON / AREA A - ROUND 4 WELL ID.: 2LMW20 c .’ 
PROJECT NUMBER: CT0 203 job# 5082 DATE: 7. b-u 

I 
I I I 
I I I I I I I I I I 1 

SIGf-‘ RE(S): 7) 
6rn= m ts 

I 
PAGE-F 7 f- 



SURFACE WATER SAMPLE LOGSHEETS 
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c 

c. 

cl 

Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Paae i 0f I ----- -. A 
‘reject Site Name: Ids,< - +ilw / /c/cc.4 A Sample ID No.: 3Ns4 01 -o/ 
‘reject No.: Tax * %& CfV A03 Sample Location: 

Sampled By: +!!%kFm 
[] Stream C.O.C. No.: r;T3w -o/ 
0 Spring 
[] Pond Type of Sample: 

[] Lake 
[x] Other: J&- 

. [X] Low Concentration 
I] High Concentration 

[] QA Sample Type: 

AMPLING DATA: 
ate: /O.l+. 77 Color pH S.C. Temp. Turbidity Do Salinity 

me: 11% Visual Standard mS/cm Degrees C NTU mg/l % 

epth: 0 - 10“ 
lethod:l>(&~ w t< CLWZ. 6-g 0137’ iLt;O 131-T 7.‘LT s,rB i&f-- 
AMPLE COLLECTION INFORMATION: 

%cle if Appticabte: 
MS/MS0 Duplicate ID No.: 

l - 



0 R Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

n-e- I -a I 

‘reject Site Name: nlS$ - piLad / /+iwG A Sample ID No.: s-6-l 8 - 0/ 
‘reject No.: 

I 
3x f-’ FU&A CTP )oj Sample Location: A&h A - b&r?& 4 

Sampled By: )c . 5 r~ @0hl 
1 Stream C.O.C. No.: pX7j~-rl) 
[] Spring 
[] Pond Type of Sample: 
[] Lake [x] Low Concentration 
[x] Other: fl High Concentration 
[] QA Sample Type: 

AMPLtNG DATA: f% 
ate: (0. L-7. 94 Temp. Turbidity Do. Salinity 

ne: 179L Degrees C PlTU mg/l @!f 
epth: 0 - io ‘ Lr.Ta 
lethod: &&Ci (=iLL lrJcAq& G. 9ThM 10, i be 1 3,el CL%31 -14 
AMPLE COLLECTION INFORMATION: 

:ircte if Applicable: 
MWMSD Duplicate ID No.: 

I 

G/j&u N RASKn”j 
R\PRAP 

A SftfA CT 
Signature(s): 

. - 



.>r.. * i., .:‘, ,‘.,, -i. ‘, ,, : ,... -,, ,T 
0 

1,. 
R Tetra Tech NUS, Inc. .SURFACE~ATERSAMPLELOGSHEET ' .:, .'. ,'..,, !' $.' :'.i; I r .,/ i . '. 

PacieI of I -- - 
‘reject Site Name: r\lsg - r;#N / /+&*c A SampleID No.: $6&\y - Of 

I 
‘reject No.: Tjcon * <a> c/w A 3 Sample Location: 

Sampled By: +?f%%EY 

[] Stream C.O.C. No.: w27qcI-01 
1 Spring 
[] Pond Type of Sample: 

[] Lake [x] Low Concentration 

[x] Other: [1 High Concentration 

[] QA Sample Type: 



0 R Tetra Tech NUS, Inc. S’LjfiFACE WATER SAMPLE LOG SHEET 

Pnae i nf I 

Project Site Name: 
Project No.: 

[] Stream 
[] Spring 
[] Pond 
[] Lake 
[x] Other: 
[] QA Sample Type: 

Sample ID No.: 
Sample Location: z-2 
Sampled By: I< SlN\PSW 
C.O.C. No.: l&799 -01 

Type of Sample: 
[x] Low Concentration 
fl High Concentration 

iAMPLING DATA: Eh 
jate: /(3.27 49 Color pH S.C. Temp. Turbidity Do Salinity Other 
me: 1710 Visual Standard mS/cm DcgrcesC NTU mg/I % NA 
bepth: O- lo ” 
lefhod:l)i rlgW FILL ‘;‘;; 6.b3 O-t- 11.0 6.3 +.yc 0631 7.4- 
;AMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements coiiected 
:L Volatile Organic Compounds HCV4”C (3) 40mL Vials - 
ZL Semivolatile Organic Compounds 4% (2) 1 L Amber Glass 

:L PAH 4% (2) 1 L Amber Glass 

ZL Pesticides/PC6 4% (2) 1 L Amber Glass 

4L Metals (Total) HNO,/4% (1) 1 L Pofyethylene 

4L Metals (Dissolved) +-MS 5 HNOd4’C (1) 1 L Polyethylene 

3tal Organic Cation (TOC) ikc +J+ea/4% (1) 1 L Polyethylene 
4%- - 

hemical Oxygen Demand (COD) t&s4 u6v4°c (1) 1 L Polyethylene 

Ikalinity, Chloride, Sulfate d 5 4% (1) 1 L Potyethylene 

.- (me - 

lBSERVATlONS I NOTES: MAP: 

jAwPik AvITA I o”c_ orEP 

:ircle If Applicable: 
MSMSD Duplicate ID No.: 



‘reject Site Name: r\lsg -piti, / ,/q-&4 A Sample ID No.: s’k/sG’11- 0 ( 

‘reject No.: aI5 * qcjg; C’TY J-03 Sample Location: SU& G w 
Sampled By: -T-Yh%s 

[] Stream C.O.C. No.: rc23qq - 0) 
[] Spring 4REA A 
[] Pond Type of Sample: 

[] Lake [x] Low Concentration 

[x] Other: 5wwK:G WA& 0 High Concentration 

[] QA Sample Type: 

AMPLING DATA: 
ate: rs~l+-W Temp. Turbidity Do Salinity 

0717 
0 ne: Degrees C NTU mg/l w kh 

epth: 14-l’ iq 47 
lethodp)vb33- FtLL 

’ yGtd 6468 ~a@ Y-q- 6-3 /-80 OS;8 +& 

AMPLE COLLECTION INFORMATION: 



.O R Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Pnan t nf I 

P 

“reject Site Name: 
Project No.: 

[] Stream 
[] Spring 
[] Pond 
[] Lake 
[x] Other: 
[I QA Sample Type: 

Sample ID No.: .5 w-a- 0 / 
Sample Location: 4QEA R &L* 
Sampled By: PC. S;(&Q~ 
C.O.C. No.: 101799 - 0 I 

Type of Sample: 
[x] Low Concentration 
fl High Concentration 

AMPLING DATA: 
ate: IO-17 - yq Color pH S.C. Temp. Turbidity 00 Salinity 

me: /&I ‘0 Visual Standard mS/cm DegreesC NTU mg/l cis 

epth: r3- IO” CT -r&H 
lethod: ~}flccy 611 L 1 catofi 634 QW 14.0 3~2 q.5 o.!b -so 
AMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements coiiected 

>L Volatile Oqanlc Compounds HCV4% 4 (3) 40mL Vials 

ZL Semivolatile Organic Compounds 4% 6 - (2) 1 L Amber Glass 

ZL PAH 4% 6 (2) 1 L Amber Glass 

ZL PesticidesJPCB 4% 6 (2) 1 L Amber Glass 

AL Metals (Total) I- fl/+ R ()E(F < S HN0,/4% 3 (1) 1 L Polyethylene 

AL Metals (Dissolved) HNOJ4’C 3 (1) 1 L Potyethylene 

otal Oqanic Carbon (TOC) H*OJ4”C 3 (1) 1 L Polyethylene 

V) a 

hemical Oxygen Demand (COD) HCV4% 3 (1) 1 L Polyethylene 

fkalinity, Chloride, Sulfate, -fi) 5 4% 3 (1) 1 L Polyethylene 

- t- - 

)BSERVATIONS / NOTES: MAP: 

0~19 A W'$d I( \d fh?EP 
~AIv$~C I'IT i 0 ,l&-ci9 $i?/- 

P 

f--, 
\. 



c 
0 It Tetra Tech NUS, Inc. SURFACE WATER S&lPLE LOG SHEET 

‘:’ ! 
Dsnn 1 1 nf 
I “3-h V. - 

‘reject Site Name: f\lSR - fdtini / /+&Q A Sample ID No.: ~s’u/sG~-o/ 
3oject No.: Son * 50&&i cm 203 Sample Location: A&a-l A 

rA&LL 4G Sampled By: k ~rcr\psc,~ 
n Stream C.O.C. No.: lO2.799 -u I 
0 Spring 
[] Pond Type of Sample: 
[] Lake . [x] Low Concentration 
[x] Other: 0 High Concentration 
fl QA Sample Type: 

AMPLING DATA: 
ate: 10 -2-7-Y f Color pH S.C. Temp. Turbidity Do Salinity 

me: /5Y-0 Visual Standard mS/cm Degrees C NTU w/l 56 
P$ 

lepth: 0 7‘0 10” ir mZA 
lethod: OU2@- FILL 

1. aw 6.16 o.sOo 11.0 63 4-N o*w- - r9 
IAMPLE COLLECTION INFORMATION: 



m. 
Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: Ais,4 -/;UN / /f&.4 A Sample ID No.: SWSGL4- I.3 I 
Project No.: y3ls r* CO& CT0 20 3 Sample Location: 

Sampled By: f?!Thb- 
[] Stream C.O.C. No.: IO;x799 - o/ 
[] Spring 
[] Pond Type of Sample: 
[] Lake [x] Low Concentration 
[x] Other: 5YRf=tCG ‘47T4 IJ High Concentration 
[] CIA Sample Type: 

Analysis 

CL Volatile Organic Compounds 

CL Semivoiatile Organic Compounds 

CL PAH 

CL PesticidesIPCB 

AL Metals Cr-1) + Ii hi2ptdG& 

‘AL Metals (Dissolved) 

btal Organic Carbon (TOC) 
. 

e) 
:hemical Oxygen Demand (COD) 

rlkalinity, Chloride. Sulfate, fls 

Presewative 
HCV4’C 

4% 

4OC 

4% 

HNO,I4’C 

HNO,I4“C 

+tised4°C lw l!s - 

H&&#l3WC 

4% 

- 

%cle if Applicable: 
MSlMSD Duplicate ID No.: 

i 

Container Requirements 

(3) 40mL Vials 

(2) 1 L Amber Glass 

(2) 1 L Amber Glass 

(2) 1 L Amber Glass 

(1) 1 L Polyethylene 

(1) 1 L Polyethylene 

(1) 1 L Polyethylene 

(- 
(1) 1 L Polyethylene 

(1) 1 L Polyethylene 

t-m 

Signature(s): 
. - 

-y/J L?-& 
, 



ROUND 3 



l- 

0 

c 

.n R SURFACE WATER SAMPLE LOG SHEET 

Dane i nf I . -3-A w. & 

Project Site Name: 
Project No.: 

[I Stream 
0 Spring 
0 Pond 
0 Lake 
fl Other: 
0 QA Sample Type: 

Sample ID No.: sk/SGhZ - 03 
Sample Location: 
Sampled By: 
C.O.C. No.: 0$2s0~ -03 

Type of Sample: 

w Low Concentration 
0 High Concentration 



n R .; 
WF&CE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Stream 

0 Spring 
0 Pond 
0 Lake 
5 Other: ’ 
[I QA Sample Type: 

Sample ID No.: stiwq - 03 
Sample Location: dtViVti4JDS 
Sampled By: 5. r/e IL 
C.O.C. No.: wosoo -03 

Type of Sample: 

‘8( Low Concentration 
fl High Concentration 



c 

0 R 
Paae i af I . - a-4 -- - 

‘reject Site Name: S 
s-k- MY 

Sample ID No.: SGdsG X0 - 03 
‘reject No.: 20 Sample Location: AREA A - ~dac +3 

Sampled By: NE\ C/sfMk%\\1 
0 Stream C.O.C. No.: Q+Qq-oo - 03 

0 Spring 
[I Pond Type of Sample: 

0 Lake N Low Concentration 

% Other: 5~RFACE cr/ATF& fl High Concentration 

0 QA Sample Type: 

AMPLIIWDATB: 

ime: I740 
epth: 0 - Ic) ” CLEAR l-0 
settd: Dlf?Kq- 61 c~ LT- 7-A 63~9 cd0 rt . 8 - 7,1 La61 o-17 163 
AMPLE COLLECTIQN INFORMATION: 

Xrcle if Applicabie: 
MSNSD Duplicate ID No.: 

A5PttAc-T CAP 
Signature(s): 



,. f 

’ 

.o 
R - SitiFACE WATER SAMPLE LOG SHEET 

I. PageL ot 1_ 
/ 

I Project Site Name: Sample ID No.: 
I Project No.: Sample Location: 

Sampled By: 
0 Stream C.O.C. No.: 

II Spring 
[1 Pond Type of Sample: 
0 Lake N Low Concentration 

-F 
Other: 0 High Concentration 

0 QA Sample Type: 
I 
S ~AMPUffi. DATA: I 
II late: + 4-- 00 1 Color 1 pH 1 S.C. 
T 

II 

/ N 

s 
I 

TI CL VOIATILES HCL/4°C 
CL SEMlVOLATlLES 4oc 
CL PESTlPCBs 4Oc 

-r CL PAH I 40 c 
T AL METALS (TOTAL) + Hardness 1 HNO,/4’C 

T AL METALS (DISSOLVED) 1 HNO,/4’C 

T otal Organic Carbon (TOC) ! HcL/ 40 c 
C :hemical Oxygen Demand (COD) H.$30‘ !4O c 

A ,kalinity, Chloride, Stilfate. TDS 4OC 

. 

I 

1 Pmaervalive 

I ..’ 
I 

Container Requirements COll~td 
40 ml Vil 

- Qt. Amber Glass 

Qt. Amber Glass L/ 
Qt. Amber Glass 

LPE 5 
LPE I/ 

60 mL Glass 
r’ 

250 mL PE ‘\ 

LPE 

I 
C 
I 

I 

I 

Xcle if Applicable: 
Duplkate IO No.: 



0 

\ C: 

CY 

0 It 
1 

“SURFACE WATER SAMPLE ibc SHEET 

~aae i nf I 
. -.=-A -. - 

- 

f 

I 

I 
S I 
II 
T 
0 
N I 
s I 

Tf 
TN 
T 

T 

T 

T 

T 

C 

P 

I 
( 
I 

3oject Site Name: 
‘reject No.: 

[I Stream 
0 Spring 
0 Pond 
fl Lake 
0 Other: 
0 QA Sample Type: 

AMPtlNG DATA= 
mate: + C 0 0 - 
ime: i @UO 
lepth: O-10” 
lethod: DiRcz F ILL 

~513 - Nwi/AA~A A Sample ID No.: 

CR2 20.3 SW2 

Type of Sample: 

% Low Concentration 
[I High Concentration 

S.C. Temp. Turbidity Do 

mS/cm DegrecsC NKT meP %P 
$4 

0,360 8‘ ($ ro,3 0.67 0.17 -y7 
COLLECTKIM- INFORMATI.OM: 

Circle if Applicabie: 
MS!MSD Duplicate ID No.: 



-StiRFACE WATER SAMPLE LOG SHEET 

Page1 of 1_ 

‘reject Site Name: 
‘reject No.: 

0 Stream 

0 Wng 
0 Pond 
0 Lake 
(J Other: 
fJ QA Sample Type: 

~513 - N~obi/Ail~A ti Sample ID No.: 5 cti%J3 - 03 
cm 203 sot32 Sample Location: 5&A-3 

Sampled By: 5. rlfw 
C.O.C. No.: &OS00 -03 

Type of Sample: 

% Low Concentration 
I] High Concentration 

Anetysis 
:L VOLATILES 

:L SmAlVOlATlLES 

:L PEST/PCBs 

:L PAH 

4L METALS (TOTAL) + Hardness 

tL METALS (DISSOLVED) 

ttal Organic Carbon (TOC) 

amid Oxygen Demand (COD) 

kalinity, Chloride, Sulfate, Tbs 

( PrepmaUve 
HCL14’C 

4Oc 

4Oc 

4Oc 
HN03/4’C 

HNO, / 4’ C 

HCLl4O c 
H.$O, I 4’ C 

40 c 

OBSERVATIONS # NOTES: 

:ircle if Applicable: 
MYMSD 1 Dupiicatet ID No.: 

I 
‘. 

E 

Temp. 1 Turbidity 1 DO 1 Salinity 1 --- Eh 
II 

1 
.. 

Containu Raquinrmants collalted 
(-3 4OmlVi 

@ Qt. Amber Glass J 

0 Qt. Amber Glass J 

a Qt Amber Glass J 

fi LPE 1 

m LPE / 

.l 
/ \ 

I” 
MAP: 

I 
I I 

T7 

Signature(s): 



c 

c 

\ C 

n It SURFACE WATER SAMPLE LOG SHEET 

\ N 

Project Site Name: 
‘reject No.: 

0 Stream 

0 Wng 
0 Pond 
[ Lake 
0 Other: 
0 QA Sample Type: 

rayF;- “b - 

Sample ID No.: 5L&%-2 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

w Low Concentration 
0 High Concentration 



ROUND 4 



C \ 

0 R 

-1 ---. - 

SURFACE WATER SNVPLE LOG SHEET 

PageL of -,& 

Project Site Name: IGB t+~uhc - AQCA A Sample ID No.: sW56- I&$ - O+ 
Project No.: cm x03 nJ91 Sample Location: /+Rcfi A -2WMU4 

Sampled By: I<5 / DC?/ 

0 Stream C.O.C. No.: 071YOO -&I4 
0 Spring 
0 Pond Type of Sample: 

n Lake 6 Low Coricentration 

s Other: Sd [I High Concentration 

0 QA Sample Type: 
ROUNKn I+ 

AMPLING DATA: 
Nate: 7* ( f+J + 00 Color PH S.C. Temp. Turbidity DO Salinity Eh 

ime: 17 Or Visual Standard mS/cm Degrees C NTU mgfl 96 mV 

lepth: O- 8 ” 
lethod: r>\fl 

il---p-k 
t’cl- Flu, CLQAR t,eq- 0@7Y- 14. o- rfj I.18 0 -161 

iAMPLE COLLECTION INFORMATION: 



“:SURFACE WATER SAMPLE LOG SHEET 

Paae I of I 

Project Site Name: Ns& ti\Ofi - AQGA A SampleID No.: SLr/s@y - 0 q 
Project No.: Sample Location: ARCA /J -_ 43 nS 

Sampled By: k. < . / /). W, 
fl Stream C.O.C. No.: 0 7qqoo -oq- 
0 Spring 
[I Pond Type of Sample: 
[I Lake 

6 
scd 

% Low Concentration 
Other: [ High Concentration 

[I QA Sample Type: 
ROYND 4- 

AMPLING DATk 
ate: 7. 19 40 Color PH S.C. Temp. Turbidity Do Salinity Eh 

ime: iOlil visual Standard ml/cm Degrees C NTD miP % 

F\L\ cK’AL 6% ml@ 1(13,r- d. L9 ocio U@l -;;x 

AMPLE COLLECTION INFORMATION: 
Analysis Preservative Container Requirements collaotad 

ZL VOLATILES HCLl4’C 40 ml Vial / 

ZL SEMIVOIATILES 4oc Qt. Amber Glass / 

:L PESTlPCBs 40 c Qt. Amber Glass # 

ZL PAH 4oc Qt. Amber Glass 

AL METALS (TOTAL) + Hardness HNO, 14’ C LPE 7 

AL METALS (DISSOLVED) HNOl 14’ C LPE - 

otal Organic Carbon (TOC) HCL14’C c 60mLGlas.s - 

hemical Oxygen Demand (COD) H$O., I 4’ C 260 mL PE I 

ikalinity, Chloride, Sulfate, TDS 40 c LPE / 

Circle if Applicable: 
MWMSD Duplicate ID No.: 

L 

Signature(s): 



c it 

C 

,- ” 
C‘ 

SURFACE WATER SAMPLE 
,L : 

iOG SHEET 

Pane \ nf I 
. -3’ w.1 

Project Site Name: d<g r\l\\3 i\( - A(ZcA I\ Sample ID No.: .S;WS G-20 - de 
Project No.: CT- 203 mq;2 Sample Location: RGfiA - tit< 3 

Sampled By: j+Tim+ 
[ Stream C.O.C. No.: 07/q c#3- e ll+ 
0 Spring 
[] Pond Type of Sample: 
[] Lake Low Concentration 

&Other: sd 
F 
0 High Concentration 

1 QA Sample Type: 
POUND 4 

;AMPLING DATA: 1 
fate: 79r9- 00 Color PH S.C. Temp. Turbidity Do Salinity Eh 

ime: 044+ Visual Standard mS/cm Degrees C NTU mg/l % mV 

lepth: 0 - !j? ’ 
lethod: b \Qm F\\\ >Tm$hi 6.15 O.+IL (8.0 - 6.3 0.57 0 -10 I 

iAMPLE COLLECTION INFORMATION: 

MAP: 

ETANDlN5 WAm No fwJ 
Circle if Applicable: 

MSlMSD Duplicate ID No.: 

p\p - RAP 

A %wiI cq P 
Signature(s): 



I Project Site Name: NSR-,‘(WN - tv?l;r’A A Sample ID No.: Sic/s&1) 0 
” I Project No.: ci2 .103 ~~~ Sample Location: 1-U 

Sampled By: 
0 Stream C.O.C. No.: 
0 Spring 
fl Pond Type of Sample: 
0 Lake / M- ow Concentration 

if); 
Other: h High Concentration 

u QA Sample Type: 
b4Nfl 4 I 

S. AMPLING DATA: I 
’ D< 

I 
ate: 7 19 . . 00 Color PH S.C. Temp. Turbidity DD Salinity Eh 

Ti ime: Oy/\ Visual Stairdard mS/cll n I -I- hqyeesc NTU mgD % mV 

D epth: O-10 ” LT 
M a-;: 6.6s- Osf’ r7.9- ‘f.9 o-43 0 -17L 
I ethod: (31 (ZCcr ptL\ I 
S AMPLE COLLECTION INFORMATION: I 

Analysis Preservative Container RsquZremsnts 1 Cdlscted 

T( :L VOLATILES HCL/4’C 40 ml Vial I - 

T( :L SEMIVOLATILES 4O c Qt. Amber Glass I --~ 
T( >L PEST/PCBs 40 c Qt. Amber Glass - 

Tt ZL PAH 40 c Qt. Amber Glass I- 
TI 4L METALS (TOTAL) + Hardness HN03 /4’ C t I PF - 

Td 4L METALS (DISSOLVED) HN03 I 4’ C LPE I- 
TC dal Organic Catbon (TOC) HCL/4’C 60 mL Glass - / 

Cl hemical Oxygen Demand (COD) H.$iOl I 4’ C 250 mL PE 

Al Ikalinity, Chloride, Sulfate, TDS 40 c LPE 

I 
C IBSERVATIONS / NOTES: 
I 

:ircle if Applicable: 

-StijRf%CE WATER SAMPLE LOG SHEET 

Page1 of J- 

MAP: 
I 

MS/MSD 1 Duplicate ID No.: 



c i 

\ c 

c 

1 
-- 

SURFACE WATER SAMPLE LOG SHEET 
: I) /1 

Page-j of 1 

‘reject Site Name:’ Nsg- Niu fi a ARcA fi SampleID No.: SWSe w 
‘reject No.: cl7 203 co y/CL Sample Location: ;Lw*d* 05 

Sampled By: 14. C/MPaI)( 
0 Stream C.O.C. No.: 071qoo -ir4- 
II Spring 
0 Pond Type of Sample: 
0 Lake ow Concentration 

F Other: SU F [I High Concentration 
0 CIA Sample Type: 

Iowa + 
AMPLING DATA: 

AMPLE,COLLECTlON INFORMATION: 

5JnbOIN9 WHm., w f-O- 
Xrcle if Applicable: 

MSJMSD Duplicate ID No.: 

, 



F +oject Site Name: S 
F ‘reject No.: cl% -? 20 

0 Stream --. r 
0 Spring 
0 Pond 
0 Lake 

‘;w 
Other: stzp 

0 CIA Sample Type: 
I 
SA 
I 
Di 
Tim 
DC 
M dear 
I 
s &MXE COLLECTION INFORMATI.0~ 

Analysis 1 Pr6serv8uv0 

TC 

TC 

TC ; 

_ TC 

T/ 4L METALS (TOTAL) + Hardness 

TI 

TC 

Cl 

Al 

I 

I I 
e IBSERVATIONSI NC?T.ES: 
I 

Sample ID No.: 3M .!?POl- o+ fy- 

Sample Location: AR&J4 
Sampled By: kWlUd 
C.O.C. No.: 07x/ 00 -o+- 

Type of Sample: 

% Low Concentration 
0 High Concentration 

. , 

I 

1 Collscted 
I 

Container Raquiremenb 

3 4OmlVi I v 
‘c) Qt. Amber Glass 

Qt. Amber Glass 

1 LPE I 

F 
1 6OmLGlass ---MY, 

I 250 mL PE / 
I LPE / 

I 

SURFACE WATER SAMPLE LOG SHEET 

Pagei of _L 

I 
C :ircle if Appllt%ble: 
I 

MS/MSD Duplicab ID No.: 

- 

Sign:,_/ 



APPENDIX B 

STATISTICS 

c 



.̂  

I : 
TETIii TECH NUS, INC. ,CALCULATION WORkSHEET 

PAGE I OF !I 
L 

I( JOB NUMBER 

SOL 

XIBJECT 

3ASED ON 

qa c@l c3diL.I. %tak Aben; CL, 

3Y CHECKED B 

k+.+Ec 

DRAWING N&dER 

APPROVED BY DATE 

4 

,- 
j d 

/: 

A + 
i 
2 

.3 
4 

.3 
Y 



TETRA TECH NM. INC. CALCULATION WORKSHEET PAGE a oF. i \ 

( CLIENT 

1 
w3 NhJJ LGl7c\or? 

I JoBNUMEER 506;2 
- 



‘,” 1 

TETRA TECH NUS; INC. CALCULATION WORkSHEET PAGE i OF , !I 

RL 
I, 3 
i.3 
I .35 
1.36 
I.35 
I .‘75 
i *cI 
I.9 
21 I 
:3 
b8 

. 



. 
.: -s,. :TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE OF /( 

-. 

CLIENT JOB NUMBER 

NSs?3 w ~m-ew-l 50933 



.> >.,. ,,, 

‘. 1 
. . 

-: 

TETRA TECH NUS, INC. CALCULATION wk&HEET PAGE \ OF 11 

CLIENT JOB NUMBER 

WA NEPJ LoNDc3ii 

is I 

me92 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGED (fl OF I( 

I- 
CLIENT JOB NUMBER 

ha3 QCVJ Lomcm 

SUBJECT 

\ 

APPROVED BY 



‘/ . 

TcT&i TECH NUS, INd CALCULATION WORltSHEET PAGE 7 
E-d- 

, 



..TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE OF i\ 

c 
CLIENT 

SUBJECT 

BY 

JOB NUMBER 

\ 

DRAWING NUMBER c 

’ CHECKED BY ” APPROVED BY 1 DATE 



TET- TECH NUS, INC. CALCULATION WORkSHEET PAGE 9 OF 11 

c 
ZLIENT ., JOB NUMBER 

Lixwld ib-d- --k-l 
, ,~ DRAWING NUMBER 

I APPROVED BY DATE 

[i,J r, 7 n/ , 

y-a.335 = - 0 .-cc743 ( x- IO) 



TETti TECH NUS, INC. CALCULATION WORKSHEET PAGE /I; OF ;( 

1 CLIENT JOB NUMBER 

NSS hx.h LOtdlkti I- 1 \ RX 
SUBJECT 

7 c 
1 c SI f 
BASeED ON DRAWING NUMBER \\ 

c?Lyj d?tleFlolEhiT- ‘lDfPl!-Rl7*w~C 

BY 

MC 
CHECKED BY APPROVED BY DATE 

7 



c 

c 

TETR4 TECH NUS, INC. CALCULATION WORKSHEET PAGE / 1 OF iI 

CLIENT JOB NUMBER 

wQ3 lu+g& up4 DD-4 

;y 

s 

p f r 
i- 



I Sampk Catoulstions Tdle 1 
C&F&& b, FOR W lEST OF NORMALITY FOR Nz2 to 50 



Sample Calculation Table 2 
,PERCENTAGE POINTS 0~ THE w TEST FOR ~~3 t0 50 

.,‘.‘, i 

c 

1 
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n I 0.01 I 0.05 I 
3 0.753 0.767 
4 0.687 0.748 
5 0.686 0.762 
6 0.713 0.788 
7 0.730 0.803 
8 0.749 0.818 

I 
9 I 0.7641 0.829 
10 0.7811 -AAn 

l- 11 I 0.7921 ---%a 
12 I 0.8051 0.859 
13 0.8141 0.866 

ii 
I 

is;1 
-.911 
0.914 

24 I 0.8841 0.916 



Sampld’Calculatidns Table 3 
PERCENTiLES OF STUDENT’s t-DISTRIBUTION WITH n DEGREES OF FREEDOM 

5 I 0.2671 0.7271 
I I 

t ltl I n.eml 0.7001 1.3; 

I 

I 

I 

11 

ii 

I 1.796 2.201 2.718 3.106 4.437 I 0.260 -.- 0.697 1.363 

I 
I 0.2! 59 0.695 1.356 1.782 2.179 2.681 3.055 4.318 

- 13 I 0.259 0.694 1.350 1.771 2.160 2.650 3.012 4.221 
I ii 

I -~~-- 

I 0.2581 0.692 1 1.3451 1.7611 2.145 2.624 - 2.977 4.140 
15 I 0.2581 0.6911 1.3411 1.7531 2.131 2.602 2.947 4.073 

I I I I 

I 
_- 
17 I 0.25 0.61 

I 25 
I -.--- 
I 0.2561 0.t 

I 

I I I 
I 40 I 0.25 5 0.681 1.303 1.684 2.021 2.423 2.704 3.551 

60 0.254 0.679 1.296 1.671 2.000 2.390 2.660 3.460 
120 0.254 0.677 1.289 1.658 1.980 2.358 2.617 3.373 

1 ,ooo,ooo 0.253 0.674 1.282 1.645 1.960 2.326 2.576 3.290 

.F=l-a 
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Sample calculation Table 4 
VALUES OF Hosss FOR COMPUTING A ONE-SIDED 

UPPER 95% CONFIDENCE LIMIT ON A LOGNORMAL MEAN 

S y\n 3 5 7 10 12 15 21 31 51 101 201 
0.10 2.750 2.035 1.886 1.802 1.775 1.749 1.722 1.701 1.684 1.670 1.652 
0.20 3.295 2.198 1.992 1.881 1.843 1.809 1.771 1.742 1.718 1.697 1.676 
0.30 4.109 2.402 2.125 1.977 1.927 1.882 1.833 1.793 1.761 1.733 1.705 
0.40 5.220 2.651 2.282 2.089 2.026 1.968 1.905 1.856 1.813 1.777 1.727 
0.50 6.495 2.947 2.465 2.220 2.141 2.068 1.989 1.928 1.876 1.830 1.784 

0.60 7.807 3.287 2.673 2.368 2.271 2.181 2.085 2.010 1.946 1.891 1.836 
0.70 9.120 3.662 2.904 2.532 2.414 2.306 2.191 2.102 2.025 1.960 1.895 
0.80 10.43 4.062 3.155 2.710 2.570 2.443 2.307 2.202 2.112 2.035 1.958 
0.90 11.74 4.478 3.420 2.902 2.738 2.589 2.432 2.310 2.206 2.117 2.028 
1 .oo 13.05 4.905 3.698 3.103 2.915 2.744 2.564 2.423 2.306 2.205 2.104 

1.25 16.33 6.001 4.426 3.639 3.389 3.163 2.923 2.737 2.580 2.447 2.314 
1.50 19.6 7.120 5.184 4.207 3.896 3.612 3.311 3.077 2.881 2.713 2.545 
1.75 22.87 8.250 5.960 4.795 4.422 4.081 3.719 3.437 3.200 2.997 2.794 
2.00 26.14 9.387 6.747 5.396 4.962 4.564 4.141 3.812 3.533 3.295 3.057 
2.50 32.69 11.67 8.339 6.621 6.067 5.557 5.013 4.588 4.228 3.92 3.612 

3.00 39.23 13.97 9.945 7.864 7.191 6.57 5.907 5.388 4.947 4.569 4.191 
3.50 45.77 16.27 11.56 9.118 8.326 7.596 6.815 6.201 5.681 5.233 4.758 
4.00 52.31 18.58 13.18 10.38 9.469 8.63 7.731 7.024 6.424 5.908 5.392 
4.50 58.85 20.88 14.8 11.64 10.62 9.669 8.652 7.854 7.174 6.59 6.006 
5.00 65.39 23.19 16.43 12.91 11.77 10.71 9.579 8.688 7.929 7.277 6.625 , , , . . . 

6.00 78.47 27.81 19.68 15.45 14.08 12.81 11.44 10.36 9.449 8.661 7.873 
7.00 91.55 32.43 22.94 18.00 16.39 14.9 13.31 12.05 10.98 10.05 9.12 
8.00 104.6 37.06 26.2 20.55 18.71 17.01 15.18 13.74 12.51 11.45 10.39 
9.00 117.7 41.68 29.46 23.1 21.03 19.11 17.05 15.43 14.05 12.85 11.65 
10.00 130.8 46.31 32.73 25.66 23.35 21.22 18.93 17.13 15.59 14.26 12.93 



Sample Calculation’ Table 5 
p Levels from 2 Scores for 2 Sided Tests 
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GENERAL COMMENTS 

Comment 1 

I am concerned about the misapplication of the Shapiro-Wilk W-test for determining data 
distribution. The statistical evaluations are used to determine if contaminants associated with past 
activities at the Area A Landfill are impacting groundwater at the site. The determination statistically 
compares the chemical concentrations in upgradient wells with the chemical concentrations in 
downgradient wells. Therefore, it is critical that the statistical analyses are performed in accordance 
with the guidance (see also Attachment A). Once the appropriate nonparametric statistical 
comparison has been performed, the recommendations presented in Section 5.2 should be re- 
evaluated to determine if revisions are needed. 

Response 

In future reports, data sets that do not pass the Shapiro-Wilk W-test for either normal or lognormal 
distributions will be considered ‘undetermined’ distributions and non-parametric 95% UCL and 
ANOVA calculations will be performed on such data sets. It has been standard procedure in the 
past to assume a lognormal distribution for undetermined data sets since EPA guidance suggests 
that environmental data tend to be lognormally distributed. 

C, Results for this report would have been the same if these changes had been implemented. In this 
report, all 95% UCLs were defaulted to the maximum positive detection and non-parametric 
ANOVAs were performed on all the data sets and gave the same results as the parametric ANOVAs 
performed. 

Comment 2 

The conclusions regarding groundwater flow at the site appear to be well founded and well 
supported by the data. The discussion is quite complete, integrating information on the stratigraphy, 
horizontal and vertical potential gradients, and hydraulic conductivities. The role of the dredge 
material as a confining layer is particularly significant, in that it affects whether upward flowing, 
bedrock groundwater interacts with the landfill materials. I note that no vertical cross-sections of 
the landfill are provided. It would assist greatly in the assessment of the monitoring data if maps 
showing the lateral extent of the three overburden units (landfill materials, dredge material, and 
alluvium) and vertical cross-sections showing their relative thickness, pinch-outs, etc., were 
prepared. In addition, the well characteristics should be tabulated in more detail than that provided 
in Table 3-l. In particular, the table should include the elevations of the top and bottom of each well 
screen (i.e., not just depth below ground surface), and the stratigraphic units across where each well 
is screened. This is essential to determine whether well-to-well comparisons are appropriate (i.e., 
screens in the same hydrostratigraphic interval). 

Response 

c . 

Vertical cross-sections were prepared and included in the Groundwater Monitoring Plan for the Area 
A Landfill (TtNUS, 1999). Please refer to this document for the Cross-sections. A table will be 
prepared and incorporated into the Year 2 Annual report which details the monitoring well 
information for the wells sampled as part of the ongoing quarterly sampling at the Area A Landfill. 

1 
-.-~- ~. .--_ -.__-.- ..--- ~. ..___- 
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Comment 3 

The trend analyses for arsenic (Figures 4-8 to 4-I 1) implies a conceptual model that involves a 
decrease in arsenic in groundwater over a relatively short time scale. While this is not made explicit, 
such an expectation would be consistent with a source of arsenic within the landfill material that has 
been diminished by the reduction of infiltration by the cap and/or continued depletion of a limited 
source mass by leaching. In this case, one would expect arsenic concentrations in groundwater to 
decrease over time, with significant changes being discernible within a few years of the cap 
construction. While this may be plausible, there are other scenarios that have very different 
implications for the evolution of arsenic in site groundwater. In particular, it seems entirely likely that 
the arsenic detected in downgradient groundwater is present within the overburden materials (i.e., 
the alluvium and/or the dredge material). Arsenic is commonly sorbed onto ferric oxyhydroxide grain 
coatings. Reducing groundwater can mobilize this arsenic by dissolution of the coatings. Reducing 
conditions are present in the area of the landfill, as seen in the field data for ORP collected during 
purging of the wells. ORP clearly drops from the upgradient wells (4MWl S and 2LMW20S) to the 
downgradient wells (e.g., 2WMW40DS, 2WMW46DS etc.). This could be a natural change in ORP 
as water moves from the recharge area on the ridge to the southwest toward the discharge area in 
the wetland to the northeast. Alternatively, the change in ORP may be an impact of the landfill, or 
at least may be enhanced by the landfill leachate. Low ORP leachate is common in landfill settings, 
as microbial decomposition of organics within the fill consumes oxygen and anaerobic organisms 
flourish. In either case, the low-ORP groundwater can be expected to dissolve ferric oxyhyroxides 
and simultaneously liberate the associated arsenic. In order to develop and support a consistent, 
conceptual model for the elevated arsenic observed in downgradient wells, the program should 
consider several modifications for future sampling, analysis, and data evaluations, including the 
following: 

l Analyze for reduced iron, Fe(ll), in the field at the time of groundwater sampling (e.g., with a 
Hach kit). Additional parameters should include nitrate/nitrite and dissolved manganese, as 
trends in these analytes may support or refute interpretations of redox-dependent transport 
processes. 

l Perform the same statistical tests (e.g., ANOVA) used to look for significant changes in As from 
upgradient to downgradient to look for significant changes in ORP and DO. This should also 
be extended to additional parameters already measured (e.g., pH, conductivity, salinity, 
alkalinity, sulfate, Cu, Zn, etc.), as well as the additional parameters suggested in the foregoing 
item. 

l Use available data to determine whether the observed reducing conditions represent a natural 
state of the hydrogeochemical system or a landfill impact or both. This might draw upon data 
from wells distant from the landfill, but still subject to similar transport pathways from recharge 
on the ridge to discharge to the wetland. 

If a sound conceptual model for the elevated arsenic emerges from these efforts, it will help to 
condition expectations for the time scale for changes in arsenic in downgradient wells. For example, 

c 

if landfill leachate is determined to be the direct cause of the low ORP water at the downgradient 
wells, one might expect that ORP will rise slowly as organics within the fill are degraded. Arsenic 
will correspondingly decrease, but this might be expected to occur over a time scale of decades. 
If the low ORP is simply the natural state of the hydrogeochemical system, one might expect that 

the elevated arsenic will persist indefinitely. These considerations may have significant implications 
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for the appropriate analytes, choice of wells, and frequency and duration of continued monitoring. 

Response 

It is possible that the elevated arsenic levels are due to a combination of varying conditions from 
both the landfill cap and the dredge spoils as stated in the comment. It is apparent that the 
groundwater near the landfill is influenced by reducing conditions which, as stated in the comment, 
will facilitate mobilization of any sorbed arsenic by dissolving iron oxyhydroxides. In addition, the 
released arsenic may be more mobile than anticipated because oxidized forms (arsenate) may be 
reduced to arsenite and travel through the groundwater as an uncharged solute. Regardless, 
collection of additional geochemical data will help define the environment associated with the landfill 
and dredge material and support evaluation of any arsenic concentration trends. Future 
consideration will be given to performing natural attenuation sampling (testing for Fe(ll), nitrate, 
nitrite, and dissolved manganese) as well as the continued current fixed based analytical program 
requirements. 

Comment 4 

C 
The rationale behind the choice, as well as the use, of the “upgradient” wells should be developed 
and presented in the document. Three wells are designated “upgradient” (p. 4-3, $4.3): 2LMW20S, 
2WMW21 S, and 4MW 1 S. Strictly speaking, well 2WMW21 S is not “upgradient” of the landfill; 
rather, it is on flow paths from the east toward the Area A wetland. This well may serve a purpose 
as a “reference” well that is unlikely to be impacted by the landfill, but its designation as an 
“upgradient” well is somewhat misleading. Water at this location may have little relationship to water 
that passes through the landfill area, flowing from its recharge area southwest of the landfill toward 
the wetland to the northeast. Furthermore, some attention should be paid to the hydrostratigraphic 
locations of the reference wells and the wells they are compared with. In particular, it is noted that 
2LMW20S appears to be screened in the fill and/or alluvium (e.g., Table 2-2, Round 1 Groundwater 
Monitoring Report), 2WMW21 S appears to be screened in the dredged material, and 4MW 1 S is 
screened in the bedrock. While it is attractive to monitor all three of these units in “reference” areas 
not directly impacted by the landfill, care should be taken in comparing these three “upgradient’ 
wells as a group to the “downgradient” wells, which are screened predominantly in the dredged 
material (e.g., Table 2-2, Round 1 GMR). The statistical analyses (94.3.1) seek to identify significant 
differences between COC concentrations in upgradient and downgradient wells, as such differences 
may reflect landfill impacts. However, it is not clear that the three “upgradient” wells should be 
grouped, or that bedrock and alluvium groundwater should be compared to dredged material water. 
Differences in water chemistry because of the differences in hydrostratigraphy may obscure or 

dominate differences because of the impact of the landfill. 

c 

A particular concern is the inclusion of 2WMW21 S as an “upgradient” well. In addition to the fact 
that groundwater from this location does not move through the landfill area toward the 
“downgradient” wells, the field parameters indicate that the groundwater at 2WMW21 S is of a very 
different character than that in the other two designated upgradient wells. The following table shows 
mean values for the field parameters for upgradient wells 4MW 1 S and 2LMW20S (four rounds of 
data for each of the two wells, “lumped”), downgradient wells 2WMW40DS and 2W MW46DS (four 
rounds of data for each of the two wells, “lumped”), and well 2WMW21 S (four rounds, “lumped”). 
Wells 2WMW40DS and 2WMW46DS are directly downgradient of well 4MWlS and 2LMW20S, 
respectively. 
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Wells 

4MW 1 S, 
2LMW20S 

pH DO ORP salinity spec. Cond. turbidity 
(mg/L) (mV) (%) (mS/cm) (NTU) 

5.84 1.66 96.5 0.14 0.40 0.74 

2WMW40DS, 7.01 2.24 -335 21.7 34.4 64.8 
2WMW46DS 

2WMW21S 6.76 3.50 -366 20.4 32.8 68.6 

With respect to these water-quality parameters, it would appear that groundwater at 2WMW21 S has 
a closer affinity with the downgradient wells (2WMW40DS and 2WMW46DS) than with the 
upgradient wells (4MWl S and 2LMW20S). In particular, 2WMW21 S, 2WMW40DS, and 
2WMW46DS are characterized by higher pH, higher DO, much lower ORP, higher salinity and 
specific conductivity, and higher turbidity. These may be characteristics of water in the dredged 
material. The difference in ORP is particularly significant, as it has a very strong influence on the 
mobility of arsenic, as discussed above. These data highlight the caution concerning what 
constitutes a meaningful “upgradient” well in attempting to identify landfill impacts. 

It is interesting to note that classical indicators of landfill leachate include relatively low pH, while the 
table shows that the downgradient wells exhibit the highest pH among the groups considered. Low 
ORP is also often a good indicator of landfill leachate, yet 2WMW21 S, which is clearly not impacted 
by the landfill, exhibits ORP very similar to the downgradient wells. It is possible that the reducing 
conditions may simply be characteristic of the dredged material (which has low hydraulic 
conductivity, high organic content, etc.), and not an impact of the landfill. The same observation can 
be made for the salinity and specific conductivity, which are often elevated in landfill leachates owing 
to high dissolved solids. These are elevated at 2WMW21 S as well as at the downgradient wells, 
suggesting again that this may be characteristic of water in the dredged material, independent of 
any impact of the landfill. 

Response 

c 

The rationale for the selection of monitoring wells to be considered for use as sources of upgradient 
and/or background locations was discussed during the development of the Groundwater Monitoring 
Plan (GMP) and was reviewed by all of the regulatory agencies. Data from well 2WMW21 S clearly 
indicate that it is more like wells screened in dredge material. The data also are consistent with 
groundwater in contact with more marine influenced sediments (e.g., higher pH and higher specific 
conductivity). Further, the two upgradient wells, when separated from the influence of well 
2WMW21S, more clearly represent water from a weathering source area with lower pH and 
relatively low specific conductivity. As discussed in the response to General Comment No. 3, 
reducing conditions within the dredge material will facilitate mobilization of iron oxyhydroxides and 
any sorbed metals, particularly arsenic. Additional geochemical data from these wells in future 
sampling rounds will help to clarify the source and magnitude of any arsenic concentration trends. 
The selection of well 2WMW21 S as an upgradient well will be reconsidered by the Navy based on 
new information. 

1 
--_ 
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SPECIFIC COMMENTS 

Comment 1 

p. 4-2, 54.1 The last sentence in the first paragraph indicates that some positive results for 
chromium and copper were detected above the secondary screening criteria. Table 4-l indicates 
that lead was also detected in two samples above the secondary screening criteria. Please include 
lead in the list of metals detected above secondary screening criteria. 

Response 

The reason for the omission of lead is because the text was written to discuss only exceedances 
in regards to total metals and not detections noted in the dissolved phase. The text will be revised 
to better clarify that detections noted were in samples collected for total metals. 

Comment 2 

c 
p. 4-4, $4.3.2.1 This paragraph states that if the Shapiro-Wilk W-test is “inconclusive” then the data 
will be assumed to be lognormally distributed. This assumption is incorrect and has lead to errors 
in the “95% UCL” column (which itself is mislabeled) on Tables 4-4 and 4-5. If the W statistic for 
both the normal and lognormal data distributions do not exceed the W test value, then these data 
should be assumed to be distributed nonparametrically. The 95% UCL of the mean for 
nonparametrically distributed data should be calculated using equation 11 .12 in Gilbert (1987). 

Of greater concern, Table 4-6 summarizes the data distribution types and type of ANOVA used for 
comparing the downgradient and upgradient groups for each parameter. Where the distribution was 
listed as lognormal for both the downgradient group and the upgradient group, a parametric ANOVA 
was used. For most of the parameters in this table the distribution type of both the downgradient 
group and the upgradient group should have been listed as nonparametric rather than lognormal. 
The type of ANOVA selected should have been nonparametric. The ANOVA results of these 
comparisons as listed may not be correct since parametric tests were used to evaluate many data 
sets that were actually nonparametrically distributed. The actual results will not be known until the 
appropriate statistical analyses are performed. Once comparisons have been performed using the 
appropriate nonparametric statistic, the recommendations presented in Section 5.2 should be re- 
evaluated to determine if revisions are needed. 

Response 

As stated in the response to General Comment 1, data sets that do not pass the Shapiro-Wilk W- 
test for either normal or lognormal distributions will be considered ‘undetermined’ distributions and \ 
non-parametric 95% UCL and ANOVA calculations will be performed on such data sets. 
Nonparametric is not a distribution type, but rather a method of qualitatively dealing with data sets, 
which lack strong evidence of underlying distribution. 

It is standard practice to default the 95% UCL to the maximum positive detection when the 
calculated 95% UCL exceeds the maximum positive detection. This is in order to be conservative, 
particularly because lognormal 95% UCL values can sometimes be unrealistic values (e.g., 
1,500,OOO ppm). This value is typically still called the 95% UCL. Exposure point concentration 

-~..- . ..-- --~.- .~ 
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,.. 

RESPONSE TO USEPA COMMENTS 
DRAFT YEAR 1 ANNUAL GROUNDWATER MONITORING REPORT 
FOR THE AREA A LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 
April 18,200l 
Page 6 of 7 

(EPC) has been substituted for this term, but has been objected to on projects were no risk analysis 
is being performed. 

Comment 3 

p. 4-12, $4.3.3 This page includes a discussion of the comparison of arsenic concentrations to 
Surface Water Protection Criteria during the four rounds of sampling. This discussion should 
include a reference to Table 4-9, which presents the comparison. 

Response 

In future reports a reference to Table 4-9 will be added as necessary in the appropriate section. 

Comment 4 

p. 4-12, 34.3.3 The statistical analysis concludes that the only significant difference between 
upgradient and downgradient COC concentrations is for arsenic. This is apparent qualitatively, as 
well. However, it should be noted that, while the analysis is nominally intended to identify possible 
landfill impacts on groundwater chemistry, the conclusions are more ambiguous. In particular, the 
elevated arsenic in downgradient wells relative to upgradient wells is also correlated with a dramatic 
drop in ORP. In turn, it is not clear that the change in redox conditions from upgradient to 
downgradient is owing to the presence of the landfill or represents ambient conditions. 

Response 

Agree. See responses to General Comments 3 and 4. 

Comment 5 

p. 4-12, $4.3.3 The cautions with respect to the downward trend indicated by the regression 
analysis is well taken; the data are quite equivocal at this point. Please see the cover letter for 
further remarks on the time scale over which changes in arsenic might be expected. 

Response 

Agree. See responses to General Comments 3 and 4. 

Comment 6 

c 

p. 5-2, 55.1 The text mentions pesticides and wood preservatives as potential sources of arsenic. 
While contributions to arsenic in groundwater at the site from such anthropogenic sources cannot 
be ruled out, natural sources should also be given full consideration. In particular, it is noted that 
arsenic is present at wells that are not downgradient of the landfill (e.g., 8.8 us/L total arsenic at 
2WMW21 S on 1 O/25/99). Furthermore, the elevated arsenic is strongly associated with reducing 
conditions that appear to be widespread in the dredged material. I note that a previous review of 
the Round 1 Groundwater Monitoring Report observed a very strong correlation of arsenic and iron 
concentrations in soils sampled during installation of the downgradient monitoring wells. The plot 
below shows all soil analyses from the downgradient well borings (filled squares), and a linear 
regression on these data. These samples were all from the upper 10 feet bgs. In addition, the open 
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circles are based on analyses from soil borings scattered across the Area A Wetland (2WTB3, 6, 
7, and 8). (2WTB8 is more than 1000 feet from the landfill.) These, too, seem to be consistent with 
the results from the area immediately downgradient of the landfill. These data show that arsenic 
is present throughout the Area A Wetland, and that it is strongly associated with iron, consistent with 
its affinity for iron oxyhydroxide coatings on sediment particles. 

Response 

Agree. See response to General Comments 3 and 4. 
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