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The groundwater monitoring is designed to determine the effectiveness of the existing cap at the DRMO 

in preventing further migration of constituents to the groundwater and ultimately to the Thames River; 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. 

1.2 SCOPE AND OBJECTIVES 

The objective of the groundwater monitoring is to provide the approach for long-term monitoring to 

evaluate the effectiveness of the cap and to confirm that contamination is not migrating through the soil, 

into the groundwater, and ultimately discharging to the Thames River. 

109908/P l-1 CT0 0267 
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1 .O INTRODUCTION 

This annual groundwater monitoring report for the Defense Reutilization and Marketing Office (DRMO) 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) 

0267. All field activities were performed in accordance with the approved work plan for the DRMO (B&R 

Environmental, 1998). 

[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 

Due to elevated levels of lead, Polychlorinated Biphenyls (PCBs), and Polycyclic Aromatic Hydrocarbons 

(PAHs) in the soil at the DRMO, a time-critical removal action was performed by OHM Remediation 

Services Corporation during the course of the Phase II Remedial Investigation (B&R Environmental, 

March 1997). After removal of contaminated soil from the northern half of the site, an asphalt/GLC cap 

was installed to reduce precipitation infiltration and leaching of contaminants to the groundwater. This 

groundwater monitoring is part of the post-closure associated with the DRMO cap. 

The purpose of this groundwater monitoring report is to present the results of four quarters of analytical 

data collected from monitoring wells located in the vicinity of the DRMO. The sampling was performed 

from April 1998 through April 1999. 
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To meet this objective, groundwater monitoring was conducted at ten monitoring wells. Seven existing 

Phase I and Phase II monitoring wells were installed during remedial investigations and three newly 

installed monitoring wells were installed under the monitoring program. Chemical analyses was 

determined based on an evaluation of site history and previous analytical results. 

Five existing monitoring wells facility (GMWlS, 6MW2S, 6MW2D, 6MW3S, and 6MW3D) installed as part 

of the Phase I and Phase II investigations, and two newly installed monitoring wells (6MWlOS and 

6MWlOD) were used to monitor the groundwater prior to discharge into the Thames River. Two existing 

wells (SMWSS and 6MW6D) and one newly installed monitoring well (6MW9S), immediately upgradient of 

the site, were used to establish the quality of groundwater flowing through the capped area of the DRMO 

site. These wells were screened to monitor shallow and deep groundwater in the overburden. The up- 

gradient wells were installed to establish groundwater concentrations upgradient of the DRMO cap. The 

downgradient wells were installed to monitor groundwater leaving the site. This groundwater monitoring 

was conducted to verify that significant contamination is not leaching to the groundwater from the capped 

area at concentrations above regulatory criteria and impacting the Thames River. 

1.3 REPORT ORGANIZATION 

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

of the report. Section 1 .O also describes the scope and objectives 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 a 

statistical analyses of the data. Finally, Section 5.0 provides conclusion and recommendations for the 

year one review. 
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2.0 BACKGROUND INFORMATION 

The following sections describes the area of investigation identified as the Defense Reultilization and 

Marketing Office (DRMO) at the Naval Submarine Base New London (NSB-NLON). 

2.1 SITE DESCRIPTION 

The DRMO is located adjacent to the Thames River in the northwestern section of NSB-NLON. In the 

past, the southern half of the DRMO was covered with asphalt, most of which was deteriorated, while the 

northern portion was unpaved and had a gravel surface. The site was remediated in 1995 and an 

asphalt/GCL cap was constructed over a majority of the central and northern portions of the site (OHM, 

September 1995). Bituminous concrete pavement was then placed over the entire area of the composite 

cap. Currently, the DRMO is used as a storage and collection facility for items to be sold at auctions and 

sales held periodically throughout the year. Figure 2-1 displays the location of NSB-NLON. Figure 2-2 

shows the site location within NSB-NLON, and Figure 2-3 shows the general site plan. 

The DRMO was used as a major base landfill and burning ground from 1950 to 1969. The materials 

burned and landfilled included construction .materials, combustible scrap, and other non-salvageable 

waste items. These materials were burned on the Thames River shoreline adjacent to the current 

location of the DRMO. The residue was pushed to the shoreline and partially covered. 

2.2 SITE CHARACTERISTICS 

2.2.1 TopoaraDhv and Surface Features 

The DRMO topography is illustrated in Figure 2-3. An exposed, bedrock highpoint, located to the east of 

the DRMO, slopes steeply to the west towards the site. The ground surface within the DRMO site 

boundaries gently slopes westward from an elevation of 8 feet mean sea level (msl) along the eastern 

boundary of the site to 4 feet msl at the Thames River. The land is relatively flat, low lying and prone to 

flooding by the Thames River. 

A cap was installed during a Time-Critical Removal Action (see Section 2.3.4) and this area, as well as 

the remaining portion of the DRMO, was upgraded via placement of an asphalt layer. Buildings 479, 355 

and 491 are located within the paved area. 
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2.2.2 Surface Water Features 
- 

All surface runoff from the site flows to the Thames River which is located along the western edge of the 

DRMO. Two storm sewer systems located along the southern boundary of the site transfer runoff from 

the eastern side of the Providence and Worcester Railroad to the Thames River (Atlantic, August 1992). 

- 

- 

2.2.3 Soil Characteristics 

The SCS Soils Map (SCS, 1983) classifies the soil at the DRMO as Udorthents-Urban land complex. 

This classification is defined as being excessively drained to moderately drained soil that has been 

disturbed by cutting and filling. 
- 

To the north of the site, the soil is classified as the Hinkley Loam. This soil is found on stream terraces 

and outwash plains and consists of a dark, gravely sand loam. Native materials at the DRMO were most 

likely of this type. 

_- 

- 

Northwest and upslope of the site, along the exposed bedrock highpoint, the soil is classified as Hollis- 

Charlton-Rock complex. This classification is defined as being stones and boulders intermingled with a 

dark, fine, sandy loam. Bedrock outcrops are prevalent. 

2.2.4 Geoloay 

-. 
Geologic conditions at the DRMO consist of a westward-thickening wedge of overburden materials (fill 

and natural deposits) overlying fractured metamorphic bedrock. The DRMO is underlain by an upper 

layer of 2 to 20 feet of fill material. The fill consists primarily of sand and gravel but also contains metal 

and wood. The fill is thickest along the Thames River and becomes thinner to the east of the site. There 

was no evidence of fill in areas located in southeast corner of site or the 6MW6 well cluster (offsite) (B&R 

Environmental, March 1997). 

L 

- 

In most cases, the fill is underlain by clayey silt, which thickens from 2 feet along the eastern portion of 

the DRMO to a maximum observed thickness of 46 feet along the Thames River. The silt layer is 

underlain by sand and gravel, except at 6MW2D where the silt lies directly on bedrock. Upslope of the 

DRMO at the 6MW5 and 6MW6 well clusters, the clayey silt is missing and 20 feet of sand and gravel rest 

on bedrock. The coarse-grained natural overburden materials are generally mapped as terrace deposits 

along the Thames River (USGS, 1960). These terrace deposits are stratified drift of former glacial 

meltwater streams. At the DRMO, the coarse-grained terrace deposits are overlain by the clayey silt, 

which are finer-grained river bottom sediments (B&R Environmental, March 1997). 

_- 

- 

_- 
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Bedrock in the northern portion of the DRMO has been mapped as the Granite Gneiss. Bedrock in the 

southern portion of the DRMO has been mapped as the Mamacoke Formation (USGS, 1967). These 

mapped formations were detected during drilling: the Granite Gneiss was encountered at 6MW5D and 

the Mamacoke Formation was encountered at 6MW6D. The Westerly Granite has been mapped along 

the eastern portion of the site, but it was not detected during drilling (Phase I RI). A bedrock high exists 

to the east of the DRMO and is an extension of the large bedrock high that borders the north part of 

NSB-NLON. The bedrock at the DRMO slopes westward toward the Thames River. The slope of the 

bedrock surface across the DRMO is approximately 25 percent (B&R Environmental, March 1997). 

2.2.5 Hvdroaeoloay 

Groundwater is present within the overburden and bedrock underlying the DRMO. The water table is 

generally encountered within the fill materials at the site (between 2.5 and 10.5 feet below ground 

surface), with the underlying clayey silt and terrace deposits under saturated conditions. Based on the 

expected relative permeability of these three units (the coarse-grained fill and terrace deposits are 

expected to be significantly more permeable than the intervening clayey silt layer), the three deposits are 

considered to be separate hydrostratigraphic units. The clayey silt may function as an aquitard relative to 

the overlying and underlying coarser grained units. 

Groundwater flow is generally from east to west, following topographic and bedrock surface slope to the 

Thames River. The Thames River is tidally influenced with a mean tidal range at NSB-NLON of 2.2 feet, 

which creates reversals in groundwater flow directions and causes water levels to fluctuate. Based on a 

tidal study conducted as part of an Action Memorandum for Building 31 at the Lower Base, monitoring 

well water levels at a distance of approximately 100 feet from the Thames River were noted to fluctuate 

by 1 .19 feet. Due to the proximity of the site to the river, and the demonstrated influence of tides on 

groundwater levels near the river at the Lower Base, it is expected that tidal fluctuations of the river locally 

affect groundwater levels, at least in the western portion of the DRMO. 

During low tide, the hydraulic gradient of the groundwater table at NSB-NLON is towards the Thames 

River and will result in the highest discharge rate of groundwater to the river. During high tide, the 

hydraulic gradient of the groundwater is reversed and flow occurs from the river to the site, temporarily 

halting the discharge of groundwater from the base to the river (B&R Environmental, March 1997). 

Since the underlying clayey silt layer likely acts to minimize groundwater impacts from the DRMO to the 

deep river bottom and alluvial deposits, the groundwater flux from the DRMO to the river was calculated 

from the fill only. The average hydraulic conductivity of the fill materials was calculated by taking the 

geometric mean of DRMO-specific hydraulic conductivities (both Phase I RI and Phase II RI) for two wells 

completed within the fill materials. Hydraulic conductivities from Phase I RI well 6MW2S (70 ft/day) and 
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from Phase II RI well 6MW7S (1.9 ft/day), were used for this calculation. The average hydraulic 

conductivity calculated for the fill material is 11.5 feet/day. Using Darcy’s equation, the associated 

hydraulic discharge rate was calculated to be 1,666 cubic feet/day The actual discharge rate is likely to 

be substantially lower than this calculated rate, as tidal effects were not considered. During periods of 

high tide, groundwater discharge to the river is expected to be halted as gradients reverse and the river 

recharges the groundwater. 

- 

- 

The groundwater is classified as GB. This classification applies to groundwater within a historically highly 

urbanized area or an area of intense industrial activity and where public water supply service is available. 

Such groundwater may not be suitable for human consumption without treatment due to waste 

discharges, spills, or leaks of chemicals or land use impacts. 

2.3 PREVIOUS INVESTIGATIONS 

2.3.1 Phase I Remedial lnvestiaation 

The Phase I RI at this site included test borings and monitoring well installation, as well as, soil, surface 

water, and groundwater sampling. Twelve shallow subsurface (less than 2 feet deep) soil samples plus 

one field duplicate and 12 subsurface (greater than 2 feet deep) soil samples plus one field duplicate 

were collected from seven test borings and five monitoring well borings. Four surface soil samples (two 

composite and two grab samples) plus one field duplicate were collected and analyzed. Six groundwater 

samples plus one field duplicate were collected from five shallow wells and one deep well. Additionally, 

one surface water sample was collected from the Thames River at the north end of this site (B&R 

Environmental, March 1997). The soil samples were analyzed for Target Compound List (TCL) Volatile 

Organic Compounds (VOCs). Semivolatile Organic Compounds (SVOCs), pesticides and Polychlorinated 

Biphenyls (PCBs); Target Analyte List (TAL) metals; and Toxicity Characteristics Leaching Procedure 

(TCLP) metals. The groundwater and surface water samples were analyzed for TCL VOCs , SVOCs, 

pesticides and PCBs; TAL metals; and radiological analyses. 

Concentrations of VOCs in the soil were generally low. However, the following VOCs were found in 6TB4 

(6-8 feet): vinyl chloride detected at 1,300 ug/kg, trichloroethene detected at 20,000 ug/kg, and 

tetrachloroethene detected at 210 ug/kg. SVOCs were present in most soil samples collected in the 

former landfill area. They were predominately comprised of PAHs, many of which were detected at 

elevated levels (maximum of 931,000 us/kg). A PCB, Aroclor 1260, was detected at almost all soil 

sample locations with concentrations ranging from 52 pg/kg to 12,000 ug/kg. Pesticides were detected in 

one soil sample at elevated concentrations. The total pesticide concentration was 57,800 ug/kg, 

consisting of 4,4’ DDT, 4,4’ DDD, and 44’ DDE. 

109908/P 2-4 CT0 0267 
rC 



DRAFT 

Out of the 24 soil samples analyzed for TCLP metals, 21 contained one or more metals exceeding “To Be 

Considered” values (TBCs). TBC values were exceeded for barium, cadmium, chromium, lead, mercury 

and silver. TCLP values for lead ranged from 6.2 to 52 milligrams per liter (mg/L) at three locations 

(Atlantic, August 1992), which exceeded the hazardous waste characteristic value of 5 mg/L. 

Trichloroethene and 1,2-dichloroethene were present in three downgradient wells (6MW2S, 6MW3S, and 

6MW4S). No SVOCs (including polcyclic aromatic hydrocarbons {PAHs}), pesticides, petroleum 

hydrocarbons, or PCBs were detected in any wells at the DRMO site. Low levels of phthalates and 

benzoic acid were detected in the upgradient well 6MW5D. The inorganic groundwater analysis results 

indicated that selenium exceeded the primary drinking water standards at wells 6MW2S 6MW3S, and 

6MW4S (Atlantic, August 1992). 

No VOCs, SVOCs, pesticides, or PCBs were detected in the upgradient surface water sample. 

Comparison of the inorganic results for this sample with the downgradient water sample (Goss Cove) did 

not suggest any detectable impact on the Thames River from NSB-NLON based on this limited data set 

(Atlantic, August 1992). 

2.3.2 Draft Focused Feasibilitv Studv Field lnvesticlation 

A field investigation in support of the draft Focused Feasibility Study (FFS) was performed at the DRMO 

site in October 1993 to better define the extent of soil contamination. Split-spoon samples were collected 

from 17 borings. One or more samples were collected from each boring based on visual evidence of 

contamination, field-measured organic vapor readings, and field-measured lead contamination (using 

X-Ray Fluorescence). Twelve surface (less than 2 feet deep) soil samples and twelve subsurface 

(greater than 2 feet deep) soil samples were collected. One surface and two subsurface field duplicates 

were also collected. The samples were analyzed for TCL VOCs, SVOCs, pesticides and PCBs; TAL 

metals; dioxins; and TCLP VOCs SVOCs, pesticides, and metals. One of the borings was completed as 

a monitoring well (B&R Environmental, March 1997). 

The highest concentrations of VOCs were present in soil samples 6TB17, 6TB19, and 6TB16 where 

values ranged from 9,600 to 4,840 ug/kg for total VOCs. The TBC value was exceeded for 

trichloroethene at two locations where values were reported at 3,900 and 40 ug/kg. The TBC value for 

1,2-dichloroethane was exceeded at 6TB20 (79 ug/kg) and toluene at 6TB19 (2,900 us/kg). SVOCs, 

predominately PAHs with concentrations ranging from non-detected to 931,000 ug/kg, were detected in 

soil across the site. PCBs (Aroclor 1254, Aroclor 1260, and Aroclor 1242) were detected at nearly all 

boring locations at low to high concentrations, ranging from 76 to 34,700 ug/kg. Pesticides (4,4’ DDE, 

44’ DDD, 4,4’ DDT) were detected at many locations across the site, primarily at low concentrations; 

however, several locations were found to have elevated levels. Inorganic compound levels were above 
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background at all locations. Of primary concern at the site, were the levels of lead, which ranged from 5.7 .- 

to 12,400 ug/kg. 

Two soil samples were collected and analyzed for full TCLP parameters. There were no SVOCs, or 

pesticides values above the Connecticut Department of Environmental Protection (CTDEP) TBC values. 

Cadmium and 1,2-dichloroethane were detected in one sample above TCLP TBC values at 
- 

concentrations of 0.028 and 10 micrograms per liter (ug/L), respectively. Both samples contained lead 

above the TCLP TBC value at concentrations of 904 and 525 ug/L (Atlantic, March 1995). 

2.3.3 Phase II Remedial lnvestination - 

Five new groundwater monitoring wells (two shallow and three deep) were installed and sampled during 

the Phase II RI. Additionally, four previously installed shallow wells were sampled. Two rounds of 

groundwater sampling were completed and ten samples (including one field duplicate sample) were 

collected during each sampling round. Three subsurface soil samples were collected during the 

installation of three of the new wells. The soil samples were analyzed for TCL VOCs, SVOCs, pesticides 

and PCBs and TAL metals. The groundwater samples were analyzed for TCL VOCs, SVOCs, and TAL 

metals (B&R Environmental, March 1997). 

Relatively high concentrations of multiple organic and inorganic compounds were detected in the soil 

matrix at the DRMO. Organic chemicals detected at high concentrations include various halogenated 

aliphatic compounds, PAHs, phthalate esters, Aroclor-1254, and Aroclor-1260. The maximum observed 

concentration of the water insoluble organic compounds in groundwater was bis(2-ethylhexyl)phthalate at 

20 ug/L (B&R Environmental, March 1997). 

- 

L- 

In spite of the fact that relatively high concentrations of some VOCs were detected in the subsurface soil, 

it does not appear that substantial impact on the groundwater has occurred to date. For example, 

although halogenated organic compounds such as 1,2-dichloroethene and trichloroethene were detected 

in soil samples at concentrations up to 16,000 ug/kg and 7,100 pg/kg, respectively, no evidence of 

substantial impact on groundwater quality has been noted. The maximum concentration of a halogenated 

organic compound in groundwater samples was 8 ug/L (1,2-dichloroethene and trichloroethene) (B&R 

Environmental, March 1997). 

In addition to the various organic chemicals detected in soil, at the DRMO, concentrations of lead still 

remained in soil after the Time-Critical Removal Action was conducted. Maximum concentrations of lead 

in surface and subsurface soil were 4,980 mg/kg and 2,140 mg/kg, respectively. In spite of the lead 

concentrations in soil, only limited evidence of lead migration to the water table is evidenced by the 

groundwater analytical results. Although lead was detected as high as 52.7 ug/L in one unfiltered 
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sample, lead concentrations in filtered groundwater samples ranged no higher than 2.4 ug/L. 

Furthermore, the cap will effectively minimize precipitation infiltration to the groundwater (B&R 

Environmental, March 1997). 

2.3.4 Time-Critical Removal Action 

A Time-Critical Removal Action was performed at the DRMO by OHM Remediation Services Corporation 

during the course of the Phase II RI. Construction aspects of the removal action were completed in 

January 1995. The removal action focused on the removal of soil contaminated with lead, PAHs, and 

PCBs from the northern half of the DRMO. The excavation extended to a maximum depth of 

approximately 3 feet below the ground surface or to the water table. Approximately 4,700 tons of soils 

were excavated and transported to a RCRA landfill located in Grand View, Idaho. Additionally, a steel- 

walled spent-acid-storage tank was excavated, cut into manageable pieces, and disposed of offsite with 

the contaminated soil. 

After the completion of removal activities, the excavated area was backfilled with clean borrow material 

from an offsite location. A cap consisting of a woven geotextile liner, a geosynthetic clay liner, and a 

nonwoven geotextile liner was installed. Approximately 12 inches of crushed stone and 3 inches of 

asphalt were placed over the clay/geotextile cover. The remaining (paved) portion of the DRMO was also 

upgraded via placement of an asphalt layer. 

CT0 0267 109906/P 2-7 
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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 

Ten monitoring wells as described in the Groundwater Monitoring Plan for the DRMO (B&R 

Environmental, 1998) were designated to be sampled during the groundwater monitoring program. 

Monitoring wells were sampled during the initial year in April 1998, August 1998, January 1999, and April 

1999. Monitoring well locations are shown on Figure 3-l. Three of the monitoring wells were damaged 

between the time of installation and the initial sampling round and were therefore not sampled until the 

second round. Well 6MW9S was repaired, while 6MW3S and 6MW3D were damaged beyond repair and 

replaced with 6MWll S and 6MWll D. Monitoring well construction details are shown on Table 3-l. 

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

Analyte List (TAL) inorganics. Monitoring focused on the following organic and inorganic Contaminants of 

Potential Concern (COPCs), as identified in the Groundwater Monitoring work plan (B&R Environmental, 

1998): 

. 1 ,1,2,2-Tetrachloroethane 

. 1,2-Dichloroethane 

l 1,2-Dichloroethene (total) 

l Trichloroethene 

l Vinyl Chloride 

l Benzo(a)anthracene 

. Benzo(a)pyrene 

l Benzo(b)fluoranthene 

l Benzo(k)fluoranthene 

l Benzoic Acid 

Bis(2-ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Naphthalene 

Phenantrene 

Pyrene 

Heptachlor Epoxide 

Aroclors 1254 811260 

Hexachlorobiphenyl 

. 4,4’-DDD 

l Arsenic 

l Barium 

l Cadmium 

l Chromium 

0 Copper 

l Lead 

l Silver 

l Zinc 

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. 
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3.2 SAMPLE COLLECTION PROCEDURES 

Ten monitoring wells were to be 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 .l (Groundwater Sample 

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

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

electronic water-level indicator (M-Scope) capable of 0.01 -foot accuracy. Water levels were monitored 

and recorded every 5 minutes during the purging. Each of the monitoring wells were purged prior to 

sampling using dedicated bladder pumps and dedicated teflon or teflon-lined polyethylene tubing with 

bottled nitrogen gas as the air source. Each pump was installed so that the pump intake was placed at 

the midpoint of the low tide saturated well screen and if possible, no less than 2 feet above the bottom of 

the well so as to not disturb any sediment located near the bottom of the well. 

During the purging, water quality parameters (pH, specific conductivity, temperature, dissolved oxygen, 

salinity, and Eh) were measured every 5 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 + standard units 

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

l Specific conductance + 3 percent 

l Temperature + 3 percent 

l EH + 10 millivolts 

l Dissolved oxygen + 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 

- 
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turbidity sample before the cell for comparison). A “tee” connector with a valve was inserted into the 

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

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

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

thoroughly rinsing with deionized water. 

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

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

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

cell of water by pinching the discharge line shut and elevating the discharge at the end of the tubing from 

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. 
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TABLE 3-1 

MONITORING WELL CONSTRUCTION DETAILS 
NSB-NLON, GROTON, CONNECTICUT 

Well I.D. Material of Top of Riser 
Construction Elevation (ft) 

Top/Bottom Screened 
Formation”’ 

Total Depth Depth to 
of Screen (ft BGS) Bedrock 
(ft. BGS) (ft BGS) 

6MWlS PVC I 8.63 4.0-l 4.0 1 Shallow OB 1 14.0 I NA 

6MW2S PVC I 7.30 3.0-l 3.0 I Shallow OB 1 13.0 I NA 

6MW2D PVC I 7.85 77.0-87.0 I Deep 08 I 88.5 1 88.5 

6MW6S PVC 1 12.16 6.0-l 6.0 1 Shallow OB I 16.0 I NA 

6MW6D PVC 1 12.50 28.0 Bedrock 42.0 22.0 

4.0-12.0 Shallow OB 12.0 NA 

4.0-l 4.0 Shallow OB 14.0 NA 

43.4-53.4 Deep OB 53.4 59.0 

~ 3.5-13.5 Shallow OB 14.0 NA 

75.0-85.0 Deep OB 85.0 85.0 

6MW9S PVC I 7.52 

6MWlOS PVC I 5.19 

6MWlOD PVC I 5.01 

6MWllS PVC I 4.92 

6MWllD PVC I-- 5.31 

a OB = Overburden 

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

I ) 1 -- ) I’- r -I - ..! - .- 
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4.0 DATA EVALUATION 

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

groundwater monitoring activities performed at the DRMO from April 1998 through April 1999. This 

section also presents a statistical analysis of the data as described within the groundwater monitoring 

work plan. 

4.1 EXTENT OF CONTAMINATION 

As described in the Groundwater Monitoring Plan (B&R Environmental, 1998), 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, December 1995). Accordingly, the 

primary monitoring criteria used to evaluate the analytical data included the site-specific SWPCs 

developed for the DRMO (B&R Environmental, September 1997) as well as the standard SWPCs and 

Volatilization Criteria 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 saltwater. Finally, the results were compared to the Federal and State 

human health criteria for consumption of organisms since recreational fishing may occur in the Thames 

River. Since the Thames River is not a source of drinking water, no human health criteria for the 

ingestion of water was used. 

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

evaluation. Monitoring wells 6MW9S, 6MWll S and 6MWll D were only sampled three times as these 

wells were damaged prior to the initial sampling round and had to be repaired or replaced. Additionally, 

four 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 analytical results is shown on Table, 4-l. The primary screening criteria used for data 

evaluation was the site-specific SWPCs using a dilution factor of 100. No Volatile Organics Compounds 

(VOCs) were detected in any samples in excess of the primary screening criteria (SWPCs) during any of 

the sampling rounds. Additionally, VOCs were not detected in excess of any secondary screening 

criteria. 
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The results of Semivolatile Organic Compound (SVOC) analyses indicated no SVOCs were detected in 

any samples in excess of the primary screening criteria (SWPCs) during any of the sampling rounds. 

Bis(2-ethylhexyl)phthalate (BEHP) was detected in excess of secondary monitoring criteria in six of 41 

samples at concentrations ranging from 7 to 130 ug/l. BEHP was detected two times each in monitoring 

wells 6MWlS (rounds 3 and 4) and 6MW2D (rounds 1 and 4) and once each in 6MW6D and 6MWllD 

during round 2. Polycylic aromatic hydrocarbons (PAHs), benzo(a)anthracene, benzo(a)pyrene, 

benzo(k)fluoranthene, and benzo(b)fluoranthene were detected in two of 41 samples (6MWlOS in round 

1 and 6MW2S in round 4). Benzo(b)fluoranthene was also detected in 6MW2D during round 2 in excess 

of the secondary monitoring criteria. No other SVOCs were detected in excess of any of the secondary 

monitoring criteria. 

Arochlor 1260 was detected in the sample from well 6MW9S in round 3 at a concentration of 0.23 pg/l . 

This concentration exceeded the secondary monitoring criteria. No other positive results were reported 

for any pesticides/PCBs. 

The results of metals analyses indicated positive results for arsenic, barium, chromium, copper, lead, 

silver and zinc in some of the total and dissolved metals samples. None of the positive results exceeded 

the primary screening criteria (SWPCs). Concentrations of arsenic (7 of 41 samples), copper (12 of 41 

samples), silver (4 of 41 samples) and zinc (7 of 41 samples) were detected in excess of the secondary 

monitoring criteria. Arsenic was detected once in monitoring well 6MW2D (round l), 6MW2S (round 3) 

6MW9S (round 4), 6MWlOS (round 1) and 6MWllS (round 4), and twice in well 6MWlOD (round 1 and 

3) at concentrations ranging from 2.4 ug/I to 15.9 ug/I. Copper was detected in rounds 1 and 4 in wells 

6MW2D, 6MW2S, 6MWlOS, and 6MWlOD; and in round 4 in wells 6MW6D, 6MW9S and 6MWllS at 

concentrations ranging from 1.2 ug/i to 7.7 ug/l. Silver was detected in well 6MW 1s in round 1 and in well 

6MW2S, GMWlOD, and 6MWll D in round 4 at concentrations ranging from 2.0 ug/I to 5.5 ug/I. Zinc was 

detected in well 6MW2S, 6MW6D, and 6MW6S during round 1 and in 6MWl OD during round 1, 3, and 4, 

at concentrations ranging from 53.3 pg/I to 513 ug/l. No other positive results exceeded any primary or 

secondary monitoring criteria. It should be noted that some of the positive results for metals were 

detected in the dissolved phase at slightly higher concentrations than in the total phase. This may be 

attributable to laboratory instrumentation fluctuation near the instrument detection limit. Figure 4-l 

depicts the secondary monitoring criteria exceedances. 

4.2 HYDROLOGIC EVALUATION 

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

sampling. Groundwater levels were measured approximately one hour before the low tide based upon 

data aquired from the National Oceanic and Atmospheric Administration (NOAA) on April 20, 1998; July 

28, 1998; January 25, 1999; and April 20, 1999. Groundwater levels were also measured at high tide 

.- 

- 

- 

- 

-. 

109908/P 4-2 CT0 267 



DRAFT 

during the second (July 27, 1998) and fourth (April 19, 1999) quarterly sampling rounds. Potentiometric 

surface maps were prepared for each round of water level measurements and are depicted on Figures 

4-2 through 4-7. The contours were drawn from the groundwater elevations of the shallow overburden 

monitoring wells (6MWl S, 6MW2S, 6MW3S, 6MW6S, 6MW9S, and 6MWl OS). 

Groundwater flow directions essentially mimic the ground surface contours. A comparison of these maps 

illustrate that groundwater flow patterns are similar throughout the year. Potentiometric surface maps 

prepared during times of low tide conditions were generally similar and indicate a westerly flow direction 

toward the Thames River. Potentiometric surface maps prepared during times of high tide illustrate 

similar flow patterns toward the Thames River. A slight reverse gradient is shown on Figure 4-6, likely 

because the tide rises faster than the opposing hydraulic gradient can respond. A comparison of 

groundwater elevations is summarized on Table 4-2. 

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 DRMO are having an impact on groundwater at the 

site. This groundwater monitoring program employed three upgradient wells (6MW6S, 6MW6D, and 

6MW9S) and seven downgradient wells (6MWlS, 6MW2S, 6MW2D, 6MW3S, 6MW3D, GMWlOS, and 

6MWl OD) sampled over four quarters. 

The specific tests performed on data collected at the NSB New London DRMO site is 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 (e.g., range, mean, standard deviation) that describe environmental 

contaminant concentrations at the DRMO found in Appendix B. 

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 the DRMO. 

4.3.1 ComDarison of Downaradient Wells to Uparadient Wells 

Figure 4-8 is a flow diagram taken from the Groundwater Monitoring Work Plan (B&R Environmental 

1998) of the approach used to compare the downgradient data to the data collected from the upgradient 

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

if parameter concentrations detected in downgradient wells are significantly different, statistically 

speaking, 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 analysis of the data demonstrated that this assumption, 

critical to the parametric ANOVA test, was violated, a non-parametric ANOVA test was conducted using 

the ranks of the observations rather than the observations themselves (EPA, 1989). For this case, the 

Wilcoxon Rank-Sum test was the non-parametric ANOVA test used to compare the downgradient wells to 

the upgradient wells. 

4.3.1 .I Limit of Detection 

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

are below the sample quantitation limit (SQL) of 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 plays an important role in selecting the method of addressing the 

limit of detection problem. The non-detects found at the DRMO site were replaced with the SQL divided 

by two prior to 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, then 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. 

c. 

- 

- 
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4.3.2.1 The Shapiro and Wilk “W-test” of NwmBlity i[n 550) 

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. In addition, 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 (H,) 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. 

If Ho is rejected, then HA is accepted. If H,, is not rejected, the data set is consistent with the Ho 

distribution. 

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

statistic (W,,). If W,, 1 W,,, then the null hypothesis is not rejected (i.e. the data are assumed to be 

normally distributed [or lognormally distributed if log transformed data are tested]). If W,,, < Wtest, then the 

null hypothesis is rejected and the alternative hypothesis is accepted (i.e., 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. 

l Step 1. Group all of the data from each of the individual wells. 

l Step 2. Calculate the mean for each of the k wells G by the equation 
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n 

c Xi - 
i=l 

xj = - n 

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

l Step 3. Calculate the residuals for each fh well and $ sampling round by 

The equation for conducting the W-Test is: 

b 2 
w = talc [ 1 S,&T 

where 

b = i ai (RLrz-i+l] - Ri) = $ b; 
i=I i=l 

and n is the total number of sampling rounds. 

l Step 4. Order the n residuals from smallest to largest: 

- 
l Step 5. Compute the standard deviation by: 

SR = 
t(R, - x)2 

i=] (n-1) 

l Step 6. Determine the coefficients al, a2,a3,.., ak for the sample size n using Table 1 where: 

k = i ifn is even ; and 
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n-l 
k = - ifnisodd 

2 

l Step 7. Determine b by the formula: 

b = 2 ai (Rjn-i+l] - Ri) = i bi 
i=l i=l 

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

b 2 
W colt = [ 1 S,JFi 

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

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

To test the null hypothesis that the data set has been drawn from an underlying lognormal distribution, 

transform the data to YIj, y.+y3j,..., yk,,, where yU = In R+ Repeat steps 1 through 10 as described in the 

preceding paragraphs. 

4.3.2.2 Parametric ANOVA 

Assume that a site has k wells and that ni data points (analyte concentrations) are available for the th well. 

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

l Step 1. Compute the sums and means of each well (I) as follows: 
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xi = 2 xc, C of all ni observations at well i 
j=l 

- x X = N, grand mean of all observations 

- 
xi = 5, average of all ni observations at well i 

Iti 

x = igxy,g r-and total of all ni observations 
i=l j=l 

N = i ni, total number of observations 
i=l 

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

mean: 

- 

- 

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

between wells. 

l Step 3. Compute the corrected total sum of squares 

ss rr>ral = $T,(xi& = $y,[(xqy] - s i=l j=l i=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. 

l Step 4. Compute the sum of squares of differences of observations within wells from the well means. 

This value is the sum of squares due to error and is obtained by simple subtraction: 

- 

- 
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The sum of squares due to error has associated with it (N-k) degrees of freedom and is a measure of 

the variability within wells. 

l Step 5. Set up the ANOVA table. 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 

Variation 

of Sums of 

Squares 

Degrees of 

Freedom 

Mean 

Squares 

F 

Between 

Locations 

S Ssample MSSample=k-1 S%ampd(k-1) F=MSsampIeJM%ror 

Error (within SSEnor 

Locations) 

Total SSTotal 

MS enx=J’J-k 

N-l 

=kror/(N-k) 

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

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

of freedom (Table 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 are violated, 

non-parametric tests (i.e. Kruskal-Wallis or Wilcoxon Rank-Sum tests) may be used to determine if 

constituent concentrations present in the downgradient areas significantly exceed those present in the 

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

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

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. 

l Step 1. Combine the upgradient and downgradient data and rank ‘the ordered values from 1 to N. 

Assume there are n downgradient samples and m upgradient samples so that N = m + n. 

W= FEi 
i = 1 

- $(n + 1) 

- 

- 

- 

- 

l Step 2. Compute the Wilcoxon statistic W: 

where E, are the ranks of the downgradient samples (Large values of the statistic W give evidence of 

contamination in downgradient wells). 

- 

l Step 3. Compute an approximate Z-score. To find the critical value of W, a normal approximation to 

its distribution is used. The expected value and standard deviation of W under the null hypothesis 

(i.e., no contamination exists) are given by the formulas 

- 

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

- 

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

equations: 

Z= 
W-E(W) - + 

SD(W) 

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

the statistic W is being approximated by the continuous normal distribution. If n,m > 10 and ties are 

present, an adjustment to the approximate Z-score must be made: 

- 

- 

- 
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ZRS = 

W-E(W)-; 

SD’(W) 

5 tj(tf - 1) 

N+l- 

j=l 

N(N - 1) 

9 = the number of tied groups and 5 is the number of tied data in the jh group. 

l Step 4. For a one-tailed 0.05 significance level test for Ho versus the HA (i.e. the measurements from 

population 1 tend to exceed those from population 2) reject Ho and accept HA if Z, > ZO., = 1.645. 

For a one-tailed a significance level test for Ho versus the HA that the measurements from population 

2 tend to exceed those from population 1, reject Ho and accept HA if -Z, < -ZO., = -1.645. 

4.3.3 Statistical Findinas 

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

were detected in the downgradient wells at least once during the four sampling rounds: 

Volatile Oraanics 

Trichloroethene Vinyl Chloride 

Semivolatile Oraanics 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Bis(2-ethylhexyl)phthalate 

Fluoranthene 

Phenanthrene 

Benzo(a)pyrene 

Benzo(k)fluoranthene 

Cis-1,2-dichloroethene 

Fluorene 

Pyrene 

Metals 

Arsenic Barium 

Chromium Copper 

Lead Silver 

Zinc 
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The total and dissolved metals were compared to established background concentrations at the site as 

presented in the Groundwater Monitoring work plan (B&R Environmental, 1998). Copper and lead, as 

well as dissolved chromium, were determined to be at levels below background. All other metals were 

found in downgradient wells at levels above background. - 

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

downgradient wells for each COC. If upgradient and downgradient results demonstrated the same 

underlying distribution, a parametric ANOVA was performed at a 95% level of confidence to compare 

data sets. 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. COCs that 

produced p levels below 0.05 have downgradient results that are higher than upgradient results at a 95% 

level of significance. 

- 

- 

.I- 

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

results was arsenic. The average arsenic concentration from each round of sampling was compared to 

the site specific and Connecticut Department of Environmental Protection Surface Water Protection 

Criteria (SWPC). The average arsenic concentration from the first round (4.49 pg/L) was greater than the 

CTDEP SWPC (4 us/L). - 

- 

The average concentration of arsenic was then plotted as a function of time as shown on Figure 4-9. The 

best-fit linear regression line showed a downward trend. At this point, no further statistical analyses were 

warranted. 

- 

- 
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TABLE 4-l 

ROUNDS 1 THROUGH 4 ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONlTORfNG REPORf 

DRMO, NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF IO 

...... I 

“._... . - -.... .._...... ._. .,” .,.........._... .,, .._ . .,. 
Primary Secondary 6MWlS GMWIS 

Monitoring Monitoring ROUND 1 ROUND 2 

Crfterfon f’r Criterion 4/2ma 813198 ,. ., ,. ,......... _ . ., .._...... 

1 u IU ----.“._-- ..-.. .,- -..-.--l-^l- __,_ ““_ ..-..--.-. ..---. -.-- . ..-... -. 
QQ (4)(5) 1 u IU 

.o----.----- 1 12 P-TETRACHLOROETHANE 1 100 -.---..--^-_ -1----L-,.,-.“-- ..____ 
1,PDICHLOROETHANE 29.700 
CIS-1.2-DICHLOROETHENE 
TRANS-1 ,ZDICHLOROETHENE 

TRICHLOROETHENE 23,400 

NA I -------1 
NA 

1 U 1; -..-- I,.---.-&-z----. -,,, - ~--.--L..=. “. .,.-_ I _. __” 
1 u IU I 

1 I 
-- 

IU IU IU IU --I .-_.t-.-.--_ 
1 I 

____ 
II 

YL CHLORIDE 157,500 IU 1u 
. . -L--.-. 1 u I -.-.s!---_-.- I 

ENZO(A)ANTHRACENE 3.0 0.049’4K5’ 0.05 u I 0.12 u I 0.05 u 

3.0 0.049’4ns’ 0.05 u 0.12 u 0.05 UR _..... ,.. . -. ..-....-...-....... . .._.... .._. . ..____ - .._.. 
3.0 0.049 ‘4H5’ 0.1 u 0.047 u 0.1 UJ 

0.049r4H5’ 0.05 u 0.047 u 0.05 UJ _. . .-.. .- _--..- _._... .._. _... .._..... -..- ..__............ -... ..-.. ._._ ..,...... --..- _......_............ .._ _.. 
NA 12 UR 19 UJ Ill II.1 

BENZO(K)FLUORANTHENE 3.0 .I--.- .- .--.-..... --.- _..._. ..-. . I . . . .._ - . .._.. ._....__,_._..... - ..__ 
BENZOIC ACID NA 

BIS(2-ETHYLHEXYL)PHTHALATE 590 

.- _- 
5.9 c)(5) 5U I QU 

FLUORANTHENE 37,000 370"H5) 0.1 u I- 0.12 u 0.1 u 

FLUORENE 1 400 000 ---- ...---. _ -__-_ __, -__I _____” 14 000 r4x5’ 0.1 u 0.23 U 0.1 UJ ..“_. .--------..-__- II_ -. --.__-..-^ . -.--.~” 
NAPHTHALENE 

-----~ 
NA NA 0.1 u 

, ,2 u --... -“.-^ -... -..“.-----o.lu---.. .,-, -.--- __.._ 
.-.-..---.--._._..- “.“.. -. . . _... . . - __,...... ..- . .._.....” .-.. _. . . ._ -... 
PHENANTHRENE 

_. _ ,_... _ I.. ..__.____. . ,,” .,,,. ,... .._ .._,.... .__. 
0.77 0.05 u 0.093 u 0.05 u 

PYRENE 1.100.000 0.05 u . ..--L--. __. -..-__ll..---.l-I-.^.-- 0.23 U 0.05 u --._---.- ___..-.I -.-__--_ 
PestlcideslPCBs fua/Lb 

~ ..-..... -.... -“” ---- _.-..... ~-...^ -...--- II .-..--.. ._ ..-.. “- ^^ 
.‘.. . .._.... _ . . ...” ,,... -. ..__.._.._.... I .“” _... 

0.00084 “r5r 
. - ._........... . ..___ _ ., ,. ,̂ ., ,,. _, _...... ,.. 

4.4’-DDD NA 0.01 u 0.019 U 0.02 u 0.02 iJ 

AROCLOR-1254 5.0 0.00017~4~5' 0.1 u 0.19 U 0.2 u 0.2 u 

AROCLOR-1260 5.0 o.ooo17r4~r5r 0.1 u 0.19 U 0.2 u 0.2 u 

HEPTACHLOR EPOXIDE 0.5 0.00011 (‘x5) 0.005 u 0.010 u 001 u no1 II 

HEXACHLOROBIPHENYL 
lnorganlcs (total/dissolved) (us/L) 

ARSENIC 

l-“‘- .-.- .- ““‘-‘-’ .. ... ‘.” I ........ ..... ..-- ..“““‘-’ .’ ” 1 t..‘-““““‘--‘..- --;-:-:=- -:.. 
,. . . ..L-...... -. 

NA NA 

40 1.8 UH.O u 1.9 U/l.9 “-. ,. .,,.....,“, “. ‘X!.!?!!? . ..~.__........_ .,.,_..,.. 
BARIUM 

. . .._. 3.T.!!!!?:ZJ... ,. _,,.. 
NA NA 4.0/81 .I 0.3 U/8.3 u 5.2 U/5.1 

CADMIUM 60 0.19 U/O.19 U 1 2.3 U12.3 U 2.3 UJ12.6 

CHROMIUM 1,100 5;?zI 0.79 U/O.74 U 3.4 U18.8 U 3.4 Ul3.4 .-.... - .-._._. . .- .._. .__ . .._ . _ _....... _ ._...... __ .._.. .__..., ^._ .._. -.. . 

U . 
U 
U 

U 

rt::- 

~ 
- - .- 

-‘-. -. 
0.02 u l__l- 

-- 
2.1 u/2.1 ._ 

9.9lll.2 _I-- 
1.9 UH.9 

4.3 u/4.3 

. ,.... 1,230 v 11.2 U/11.1 u TO.0 U/15.2 U 9.6 U/IO.3 U -I 

490 2.4 “I 1.310.93 J 1.9 U/2.5 U 1.4 UJH.4 UJ 1.6 U/l.6 u 

130 0.1 ‘*’ 2.6 UJ/2.6 UJ 1.3 UH.3 u 1.1 U/l.1 u . _. . -. ,. _._........ _.. _ .._...._,_,._.. .,._ ,...” .._._......” 
120 1.9” 2.7 U12.7 U 2.7 U/3.1 U 2.5 l&S u _-,~_l_--. 

NOTES: 
Bold numbers denote exceedance of secondary monitoring criterion. There are no exceedances of primary monitoring criteria 
(1) Surface Water Protection Criteria for substances in groundwater. using a site-specific dilution factor of 100. 
(2) Federal Ambient Water Quality Criteria for protection of aquatic life (chronic, saltwater). 
(3) Connecticut Water Quality Criteria for protection of aquatic life (chronic, saltwater). 
(4) Federal Ambient Water Quality Criteria for protectiin of human health from consumption of organisms. 
(5) Connecticut Water Quality Criteria for protection of human health from consumption of organisms. 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 
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,. ._ 
Chemical +imh 

Monitoring 

Criterion f” 

vocs (ugfL) 

1 ,I ,2 2-TETRACHLOROETHANE 1 100 -J.---“-V __-__ -_- -.... ^_^ -..- -_____., . ..L-.--.. -....--. 
1 ,P-DICHLOROETHANE 29,700 

CIS-l,P-DICHLOROETHEN- 
_.. -- 

TRANS-1.2-DICHLOROETHtNt I NA 

IE I NA 
.-_.- .._ 
__- -___ ,_._ ____^___~ __-- ,.. ___. -“_.--^..-^ __- _._._^_-,-_ -..- ,“_ ,l,,,_ll._ _.. .“_” 

TRICHLOROETHENE 23,400 8, (‘X5) I u ---- 
VINYL CHLORIDE 157,500 --- 525 (‘MS) IV ____ 
svocs (UglL) [BENZOIAiiANTHRACENE ..-. _ . 

BEN Wi’-JE ..__.__ “_._ ..--.- .._._...... . .._.. -. .._ 
BENZO(B)FLUORANTHENE 

BENZOfKlFLUORANTHENE ____ --:.; _-... -__ ..- . - -_.-... _- 
BENZOIC ACID 

BlS(2-ETHYLHEXYL)PHTHALATE ” 

FLUORANTHENE 

3.0 I”” ,. _ . ._...._- . 
0.049 “N5:m- 

-. 3.0 o,04Q (‘X5) 
,. ,,.. _ . _ .- . . 

3.0 0.049 “M5’ 

3.0 0.049 “Ifs’ _, _..... . _ 
I= -- - NA --- 

590 

37,000 

..,_......... . ..- 
I= NA 

5.9 (‘bf5) 

370 “X9 

LIIORENE 1 1.400.000 14,000”x5) I 
,“;l-.,,w..- -.._. --- ..---... -.---_1-.-.- 

NA NA _. “_. 
I 

. ..__._ -.. 
0.77 NA 

1 100 000 11.ooo”x~’ O.O! _-_ -.-~-“-.~ ^ ______ ,,__. ..A .^.-L.....- ..“.._1 ..“. ,..,. __^_ --.. -.-“,.^_. 
PestlcldesPCBs @g/L) __.--._- . .._. .._.... . 

.i~Jmll 
L. 

“” 

., _ . . 

4,, -II- NA 0.00084’4x5’ 0.01 u 1. .’ .... .““““‘-.‘..--..’ 0.019 U 0.02 u 0.02 u 

AROCLOR-1254 5.0 0.00017 W5’ 0.1 u ._, ..,.,__ o.!!! u 0.2 u . .., ,_ .OL!!..- _...._....-. _ ..__-- . . .-. ..- -. - ..... .. ..-. .,---- - -.. ,..._, 
ARnCl nR~176n 5.0 0.00017’4x5’ 0.1 u 0.19 U 0.2 u 0.2 ti ,._---., .--- -,~--_,.-- 

EPTACHLOR EPOXIDE . ..!.!~~~...!H” ,,,, ,, ,.%?qs !A 0.009 U 0.01 u 0.01 u ,, ,, ,, ,, _._ ,. . I 
CHLOROBIPHENYL NA 0.02 u ____.-. -._-. 

IH 

IIHu(A( 

lnorea 

ARSEI 
BARIUM I NA I I lYl,JDJ I 110 .Jll,L J I IClJ15ti 100 WI04 .I -_-_ _--..1 
CADMIUM 60 0.24 U/O.19 U 0.25 U/O.25 U 1 -.2.3 UJ12.3 UJ 1.3 u/1.3 u -- ----..-.--_- 
-..-- __...__ I A . ..m I m (21 I I CR Ill*? II ?d 111-a ” 1 em 

mlcs (total/dissolved) (ug/L) “~-,~-.--,- -- 
NIC 40 0.14”x5’ 10.4 U110.4 U .- .._... _ .._ . ._ ._....._..... - _.... . . . . _^.. *,*..a I 7 . . . ALA ICI- .-no 1,*-P- I 

CHROMIUM I.,“” cl” V.” Y,T.” ” “.~. ,,.A* ” _ .._, ____.__ - .._.... -.. . .-...... _... _... . _ . 
COPPER 480 2.4 ‘2’ 1.2 Uf7.8 U 1.4 UJH.4 UJ 

LEAD 130 8.1 ” 3.4 Jrn.91 u 1.3 UJ72.7 U 1.3 ut1.3 u . .._-_. ._ ..-......... _..-.____.... - .._.....__.... . . . . ._.. - 
SILVER 120 1.9 (2’ 0.99 UH.0 J 0.75 UJ/4.0 U ;:7 U12.7 U ,_~ 

tZ’NC ...,, ,. I ... ‘.?3Q i . sr .‘2) 1.2-U/12.0 u 4.8 u/12.0 u - 1.. i I 1 14.6 U/43.6 U ,,..... . 25.9r14.2 U 
_ 

NOTES: 
Bold numbers denote exceedawe of secondary monitoring criterion. There are no exceedances of primary monitoring criteria. 

(1) Surface Water Protection Criteria for substances in groundwater, using a site-specific dilution factor of 100. 
(2) Federal Ambient Water Quality Criteria for protection of aquatic life (chronic, saltwater). 
(3) Connecticut Water Quality Criteria for protection of aquatic life (chronic, saltwater). 
(4) Federal Ambient Water Quality Criteria for protection of human health from consumption of organisms. 
(5) Connecticut Water Duality Criteria for protection of human health from consumption of organisms. 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 
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I 

-..... ̂ .” ....“..-...- .-.......-.. 
Chemical 

I 

. ,.... ,., 

I 

Primary Secondary 

““‘.. ” 

6MW2S 
Monitoring 

6MW2S 
Monitoring ROUND 2 .*. ROUND 3 

I . -.” .._......... 
vocs ru@Lnl 

,, ,,, ,,, ,,, ..I . !?!erio!! “I .1,.... . .._ Criterion 4/2Il66 I ,,.......,.,,^,,,.. 7131196 ..,, 1. 1128l89 ..- ...,.... ! . I 

6hB’VZS 
ROUND 4 

4121199 

u2,2:TETRACHLOROETHANE I 100 
---. 

I,P-DICHLOROETHANE 
-.~- .I.-.- ^&-...___-.-.l_ 

, , (4X5) 
_1_11- 

29,700 gg (4X5) 
CIS-1,2-DICHLOROETHENE NA NA 
TRANS-I.2DICHLOROETHENE NA NA .“-..“..-- “.^ .-.- -^.-_^_ 

23,400 8, (4,#) 

“.WO ” U.1 UJ 

“.“3 ” -I...-.-.- ~~ -.-.---- .--- - ..-- .-..-....- ..--..... ._ 
12 u 

..___... - .._ !y!gl! _____ . _. !GK.uJ 

5.9 WV 5U 35 
--_.--.“- 

5u I J 5U --I_ ~--- -_ 

~FLU~RENE 
-. ,--- 370 (4H5) 

I 
0.1 u 0.12 u 0.1 u 0.088 J 

4 *l-u-l I-Inn I. nnn l4X.51 
0.1 u 

,.* #I __. I ~--- -_ . . -I 
NAPHTHALENE 

-- _I--- -11--- .-.-. I ,-.“Y,““” _ I-v.““” u.1 u --.. I 0.24 U I 0.1 UJ 
NA 

_I_. ____l_-_- I u.1 u 
NA 

I 0.1 u I - -.---. ---- --.....- ̂ ..-. -.--.._ _,._..,,.. _ I 

PHENANTHRENE 
- .- - ..- -.-- ..-........-...._.........__..I. ..- _... ! . ..-. . 1.2 u 

0.77 
I... . 

- 
t 0.1 u 

NA 0.05 u .‘-““--‘.“.-“‘-““‘.‘. -.... ~‘~-‘I ‘..- .‘-“““‘- -.-- ‘.’ -” 

J--'-- 0.5 u t 0.5 u I 
0.095 U 0.05 u... “’ 1 

-..-. ..- .._. 

PYRENE , Inn nnn .A rlnr, l4W51 I 
0.12 J 0.05 UJ 

^.._ .* 1 _._ I 
II_ _..___ _ -_._-- L _-_ ~~~~‘v~~--_-~.---.~~,uvu-~..-~ “._..“. -.-GG ----. i ..--._ -.._-2.24 

e/PCBs @g/L) --~.-L.“---~0~05 u u -_-” -..- . ..L ..-...- o.E”“.! ..^......_ “J ..^ --_ ^ 0.05 UJ . . -. .__ I 

0.00064 (4H5) I ” ““‘... -- 
..- “... -. .- ..- - . ---. .- ..-..... .- - . . 

0.01 u 
.__ ,.. 

0.019 U 0.02 u 
0.00017 f4X5) 

0.02 u 0.02 u 
0.1 u ..^-.. .._..-..--_. - _.-.-...... . . .-. _ 0.19 U 0.2 u 

0.00017r4x5) 
.._..,__. ___. .___....... _ 0.2 u 0.2 u 
0.1 u 0.19 U 0.2 u 

I I 
0.2 u 6.2 u .. 

. . _-. --. 

NOTES: 

Soid numbers denote exceedance of secondary monitoring criterion. There are no exceedances of primary monitoring criteria. 
(1) 
(2) 

Surface Water Protection Criteria for substances in groundwater, using a site-specific dilution factor of 100. 

(3) 
Federal Ambient Water Quality Criteria for protection of aquatic life (chronic, saltwater). 

(4) 
Connecticut Water Quality Criteria for protection of aquatic life (chronic, saltwater). 

(5) 
Federal Ambient Water Quality Criteria for protection of human health from consumption of organisms. 

J 
Connecticut Water Quality Criteria for protection of human health fmm consumption of organisms. 
Estimated Value 

R Rejected Value 
U Undetected 
NA Not Available 

U 3.4 U/I.9 UJ 10.4 U/IO.4 u 10.4 
n-9,. . . ._ .._...__ .., ,.a . a,,.,. r 

.-.. .._......-... _ . .._ - _.... _,..,, 
I 1.4 UJH.4 UJ 2.8 UJ/2.8 UJ ] 

,,I, .. 22.0. J/6.3,,+ J, 22.9 U/27.9 u 22.5 U/21.2 U j 
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1. ..’ 
_... 6MW6D ~MW~D 

Chemical 
Primerv 

Secondary 6MW6D 1 6NiW6D 

Monitoring Monitoring 

: 

ROUND 1 
I 

ROUND 2 ROUND 3 

Criterion 4’22i96 I 7129196 I 

ROUND 4 

Cfiteflon “I 1126199 , 4119199 

E I NA I --. _... NA ,,-, “_^^, 1 ! 1 U,“” --,,- /--,” -...-____ .?-!L ..^,,.,_...... ____ I_-__._,.. - ..-. r+.-.._.. -... .+..- .--. . ?-u . - 

I 6, (4i@) .L...-- 7 ------&--~~7 6 _-_._ +.“.“-- ___^ -L...... -” _- ._ 1 ..-..--.,--...-..- 
L INYL CHLORIDE 157,500 525 (4M5) --------I 1 u I 1 u I,s--.-L!L ____..__ l.____-_. -..L!L.. -..- -.--- ".I _- 
svocs (ugll) -..- :LI . ..--...- ._........_.. 

““’ 
_..____I.,._._....._,.____.__I_,,..._. --.- .._._.... 
BENZO(A)ANTHRACENE 3.0 &$JWi 

BENi!O(A)PYRENE 3.0 0.049 (4”5’ ..,,,,,,.. . .._ . ,_._ “__ _...__,..........” _,.___.___...._ - . ..__.......- 
EENZOfl3IFLUORANTHENE 3.0 0.049 ‘Q5’ 

-mANTHENE 3.0 0.049(4)@) 
--.---\-I- -- 
BENZO(K)FLUC. _ .._ . . .-. .- 
BENZOIC ACID 

BlS(2-ETHYLHEXYL)PHTHHALATE 

FLUORANTHENE 

.. ..." 
,.. 

,,.,..........,.,.__._...... .__.........,._................. -. _.. -..... . -..-- .-. .. ..,,...,,,...... ,...,. ..-.. .' 

0.05 u 0.12 UJ 0.05 u 0.05 UJ 

0.05 u 0.12 UJ 0.05 UR 7 - 0.05 u . .“. . - . 
0.1 u 0.047 UJ 0.1 UJ 0.1 .u 

0.05 UJ 0.05 u 0.05 u 0.047 UJ _ .-.. ..-. ., _.... . -.. _., ,. . ., ____.___._ - . ..__ -.. _. .-.. ..-..-.- -..--- ..-. 

I--- -........“““’ --..--..-. 
_ 
--’ 

,-........-.._,. .- . - .._...._....-..--........ . ..__._._ 
NA NA 12 UR 19 UJ 10 UJ __““.. _ ,-,,,,_ “..- ,,_, ~ .____ - -_.“~ .-- 
590 5.9 VP) 5u 3J __--^^..- --^--._ 

37,000 0.1 u 0.1 UJ -“___-_. .-- 

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

, ‘YRENE -1 100 000 ,___” .-__--- -.-..--..-.“------ 
II ooo(‘~~~ J ,_,-_ .!,--“.?“.... ._ ,,,.- ̂  ,,,,, “_ ___-...-.- 

PesticldeslPCBs (ug/L) .._. “,. ..,...__ .._.. .-...-.---.. ._,_._. - .._. . ._.. 
Liar-000 

- .._._ 
NA 0.00084’4~5’ 

id 5.0 o.ooo17’4~5’ ._ . . ...I ..__ ..-.-.- -.-- -. __.._.........,_.,.. -_.__. _. . . -._. ..-... 
5.0 0.00017 ‘4N5) 

ITACHI OR FPC-IXIDE 0.5 O.OOOJ 1 y ,. 

..-.-- ___^ -_------__- 

.., .I _____-__,,,,_.._____~,,,...... __ ,_ . ..__ 

0.05 .!.--.-I-. _-.__.. !El!J -____ -1.. . ..A -.-- “.__^._.^ .._ ___-... ^ __ .^. ..^ -_ .._ ._ - ..- --- .._.... --” .-- 
. . . _ . . ..-.......- .-. 

0.01 u 0.019 UJ 0.02 u 0.02 u 
.1. --- 

AROCLOR-12: . 0.1 u 0.19 UJ 0.2 u 0.2 u . . ..- . _.. . _ .._, ,.,_ _.^, ,.___ -- .._ . . ._“I___- ._-_ -_- _....__--_ 
AROCLOR-1260 0.1 u 0.19 UJ 0.2 u 0.2 u 

HEF . . ._. .--. . _. _. ..- - 0.005 u 0.009 UJ 0.01 u 0.01 u-” . . . -..... ...” ...,...._ . .._ .., . _. 
0.02 u 

HEXACHLOROBIPHENYL t- .‘--“‘“.... ” .- ” 1 -‘.““.‘..-.-. NA NA 

lnorganlcs (total/dissolved) (ug/L) 

ARSENIC 40 o.14’4x5’ ..... ,,,,,-. .,. -..-._-,_,_-__,,,_,,,,,,,.....,_ ._ ,,__,_,.,,.........I.,..._ 1.6 U11.6 U 1.9 u/2.1 u ,,.. ..-......... i . ..^. _.___.. .._ - .._...... _. --.. 
BARIUM NA NA 76.01267 44.2 u/44.5 u ~- 

CADMIUM I II ] 0.66 U/O.26 U i 0.93 U/O.56 U 

CHROMIUM I 1,100 5o’*’ 1.9 u/o.99 u 1.3 !J”!.! u ,,,,,.. .._......_ ..__.._ ._.,,, I . .._.. -........- ,, 
t.--- 

__.._ .._. “. . 
CnPPER --. -. I-. ....-.- 460 I- 

:_ 
2.4 ” 1.2 JH.3 1.6 U/O.61 U 

LEAD 130 ._. -. .-. .._ . .- t fever. ._., .-.- _.._. 

120 1.9 (2’ -- -.----- 
---.. - ..I. 

ZINC .‘~??O.. . _ -.. . . 

1.9 u/1.9 u 2.1 u12.1 I- .._.... . _ - .._._..-- ..--.-...-.. -.. .,..... 
41.2l40.3 47.1144.2 ~-~--.- 

2.3 UJ12.3 UJ 2.4 U11.9 U -~ ----- 
4.3 u14.3 u 

1.5 u/1.3 u 

NOTES: 
Bold numbers denote exceedance of secondary monitoring criterion. There are no exceedances of primary monitoring criteria. 

(1) Surface Water Protection Criteria for substances in groundwater, using a site-specific dilution factor of 100. 
(2) Federal Ambient Water Quality Criteria for protection of aquatic life (chronic, saltwater). 
(3) Connecticut Water Quality Criteria for protection of aquatic life (chronic, saltwater). 
(4) Federal Ambient Water Quality Criteria for protection of human health from consumption of organisms. 
(5) Connecticut Water Quality Criteria for protection of human health from consumption of OrganiSmS. 

J Estimated Value 
R Rejected Value 

U Undetected 
NA Not Available 
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PAGE 5 OF 10 
Chemical 

. 
Primary 

I ““““” _--- -. “‘-’ ““’ 

6MW6S 1 

“..‘.. ...-‘.-“-” “’ -.. 

6MW6S 
Monitoring 

6MW6S 
ROUND 1 ROUND 2 ROUND 3 I 6MW6S 

ROUND 4 

. . . . 

UE I NA I 

CENE 3.0 0.049 “M’ l..-’ -. ...-“.’ “‘-““‘-- - 0.0 

ItNKI(l3)FLUOFtANTHENE I 3.0 0.049 (‘lm 
,r.,7,..,...r. sm..-..a-..-..- 

IiS(Z-ETHYLHEXYL)PHTHALATE 
..I 1 

I 

590 t 

I 0.1 UJ 0.1 u 

----- 0.1 u 
AROCLOR-1~60 I 0.00017 (‘X5) 

..-.. ..-... - -.-.-. -.- .- . 
5.0 

.._.... c..........,........ .~~.a....u? _._, 
0.1 u 

.--.....- -........ ._ . - . . . . .,, 
0.019 UJ 0.02 u 

I 
0.02 ‘i 

_ .- 
0.2 u . 0.2 u ..- - . ..--. ..-...-... ..,._ -. . . ,...., 

I 0.19 UJ 0.2 u 0.2 u 
- - - - . . I HEPTACHLOR EPOXIDE ti~-TKloRoei~~Ei;j;v;c . _.,.,,.... 0.5 0.00011 (‘K5) -... _... .,. ,,,,,.. _ ,,_,,,,...... 0.005 u ...” ..- .--.._ . . ._.......... . UUUB UJ 

NA 
.,.......__,.... 

NA 
-.- .-- ..-... ..-. 

inorganics (totaildlssoived) @g/L) 

ARSENIC ijjiRiUM’ -........... -.... -. . _...__ ..“.. ._ .._ 40 o.,4ww 
- -.. .-.. .--... .” . 1.6 u/1.8 u ..-. ._.._... -- . _..._ ,.. ., 3.4 U/l.9 UJ 

ND. 
_ ._ _ 

MA ‘)sl C,naJeT 
CADI 

30.9 U/34.2 U 
-- I ..- “.,I “,“.IJ ” 

CHROMIUM 
0.25 u/o.25 u 

1 100 ..I.-. ..- 50 ‘3 
4.1 U/2.3 UJ 

- ..-. 1.0 U/O.65 U 
COPPER 

. . ..^... . . . .._. ..-.” 1.2 u/19.4 u 
480 2.4 VI 

-. . ..-............. . ..__............... - . . ..__ 3.9 u/3.4 u .,.,.,I..._..._.,,__., .,.. ...,,, ,,_ 
2.110.64 U 

LEAD 
0.70 U/2.3 U 

130 a.1 t2) 
SILVER 

-.-........ ._ -... . . ..-.... - . 
120 1 .Q “’ -...- F!S -.-- -.- .- . . . . . ..,,.....,__ I .- !!??!? ..-.. 1. . 810 

NOTES: 

Boid numbers denote exceedance of secondary monitoring criterion. There are no exceedances of primary monitoring criteria, 
(1) 

(2) 

SUrfaCe Water Protection Criteria for substances in groundwater, using a site-specific dilution factor of 100. 

(3) 
Federal Ambient Water Quality Criteria for protection of aquatic life (chronic, saltwater). 

(4) 
Connecticut Water Quality Criteria for protection of aquatic life (chronic, saltwater). 

(5) 
Federal Ambient Water Quality Criteria for protection of human health from consumption of organisms. 

J 
Connecticut Water Quality Criteria for protection of human health from consumption of organisms. 
Estimated Value 

R Rejected Value 
U Undetected 
NA Not Available 
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1 _.. ._ 

_... _ 

.! 

. .” . . 
Chemical Primary Secondary 6MW9S 6MW9S &w9s 

Monitoring Monitoring ROUND 2 ROUND 3 ROUND 4 

Criterion r” Crlterlon 7130196 1126199 4123199 ! 
.” 

vocs (us/L) ---__-___- “” __-____ - ..- “----1 I .“.- .- 

1,1,2,2-TETRACHLOROETHANE 
, , “MS’ 

1 
1 100 1 u 1 u 

___~-_.___ ._____l_l.,,l_ .., ,,,,,,.. “““... _,-.._ -___ _^-!- ---. -- ..-. ^ .,.,_ “-“_ ,__--__-_^_” __-._,. _ _______-,____ ^.^_ .,,...... _^ - .y ..- ̂ . ..-.. .” --.. ------.-.- ..^^ .“..-..-.-. ̂  ,,__ ̂^ I- . _... -. ” .,. . ,,, ““,. _ . 

I.P-DICHLOROETHANE 29,700 99 C’c5’ 
I 

1 u 1 u 
--_- __,.l.,,l y_e-_” ,-.. /--P-- -., -- 

CIS-1,2-DICHLOROETHENE 

,I,,.._” ,_-_--_ ,., l,“,,_“. . . -” .._- - _ “. -_- .iliT _ 

NA NA I 1 u 

TRANS-I ,2-DICHLOROETHENE 

-_ 

NA NA I 1u 1 u 1 u 
~~~~_^~~..___ + _,,.,_,_____ _-._ ,,-” . ^-“. ..^^ ..__ ..^ .” ..-. .- -. .^. ..- ,.. .,_... ,,,, _ _ . 

TRICHLORO’IETHENE 23,400 6, (‘X5’ 
--.--+--T-. IU IV 1 u ” ,-__^-” ___-,_ “l”l”-.,.--- ._.- --. 

--~)g”--- 
I- _I_ . 

VINYL CHLORIDE 157,500 1 u 1 u 
-~____- G 

SVDCs (ug/L) 

- -_,,______- “-__ ___- .--_ --^ ---.-- ._-... 

..-_-__.._ ___..___ -.-.._ . .._....... _... _, ,.__....___.._......_ 

BENZO(A)ANTHRACENE 3.0 

BENZO(A)PYRENE 3.0 0.049”‘+5’ 
_.-.._.___._.__._ _ _.._,_... ..-.. _. .._........ . . . . - ... 

BENZO(B)FLUORANTHENE 3.0 0.049 (‘X5’ I 0.046 u 

BENZO(K)FLUORANTHENE 3.0 _ .._._ ,._......_ .,, ,,._ E&! _ OE UJ.. 
__---_ .BENZOIC~ __.... - ___..._.._.... . . ..- -- -- --...-- ---.. .-..-. 

NA l-“.ll_ II pp.I-_.- _--. -_.-- 

BlS(2-ETHYLHEXYL)PHTHALATE 590 -- 
FLUORANTHENE 37,000 

FLUORENE 1 400 000 ____,-- “__“__^_” _,.__ ----.--.--.1-.- 
NAPHTHALENE NA 
,..._,..__ -__-.- ..-.. ., ,. ,.,, . ,.._...._.._ - .._.............. 
PHENANTHRENE 0.77 

PYRENE 1.100,000 -__-_“-^__ _^.__ _....^ --_-...^ .-.,,_-” ,.,_ -l___.“,, 

PesticldeslPCBs (us/L) _- _-_._ . ..- . ..... I, ,,“,,. ........,,.,,, ,__, .. _ _ . . .._._._. .,.... - . -- -.. ..... 
0.00064 “H5’ 

1) _. - _.... 

4,4’-DDD NA 0.019 u 
/ 

AROCLOR-1254 5.0 0.00017r’X5’ 0.19 u -... . -...... . .._.... -- ..-.... ._. 

AROCLOR-1260 5.0 .- ~--~~0:00017~~~~~- 0.19 u 

HEPTACHLOR EPOXIDE 0.5 ‘moo1 1 “‘(5’ ,,,,, ,,, ,, 1. ‘?.!?!?-..!A. .,___ .,.... . . . .” .- ..-. .-... 
HEXACHLOROBIPHENYL NA NA I I 

lnorganice (total/dissolved) (us/L) 

ARSENIC 40 o.14r4v5’ 2.6 U/3.6 U 1.9 WI.9 u 
.__,. _ ___..__.._._ . ” . “...” .._._.. - .._. - -- ..“.” ., ., . . ,7,4,17,0 

BARIUM NA NA 15.9l14.5 

CADMIUM 60 0.52 u/o.35 u 2.3 UJ12.3 UJ - 1.9 u/1.9 u _ 

CHROMIUM 1,100 3.4 u13.4 u 
,__,._..... -. -^........... . . . - ,,,.. . . .- .-...... .- . ..- 

COPPER 460 2.4 ‘2’ 

LEAD __.,...._.... ___,.,, ._ .., ,_... .._, 130 6.1 @’ ., _, ..__._.,...... -..-... .;,gb) ........ -...--,.,- _ .._. 

SILVER 120 2.7 U12.7 U 
,-- __l_l~---.----. 

ZINC 1,230 61 “’ 70.3 U/66.0 U 60.0160.7 
_ . .., ,_ _ _. -. _ i . _. . -. 

NOTES: 
Bold numbers denote exrxedanrx of secondary monitoring criterion. There are no exceedances of primary monitoring criteria 
(1) Surface Water Protection Criteria for substances in groundwater, using a site-specific dilution factor of 199. 

(2) Federal Ambient Water Quality Criteria for protection of aquatic life (chronic, saltwater). 
(3) Connecticut Water Quality Criteria for protection of aquatic life (chrontc, Saltwater). 
(4) Federal Ambient Water Quality Criteria for protection of human health from WnsumPtion of organisms. 
(5) Connecticut Water Quality Criteria for protection of human health from WnsumPtion of organisms. 

J Estimated Value 

R Rejected Value 

U Undetected 
NA Not Available 

1 . I I I 1 I ’ 1 ’ 1 I I I i ! I 1 I I I 
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PAGE 7 OF 10 -... -.......... . . 
Chemical 

1 _........ “. _........ _ .,,. ,, 1 

._....... 

I 

,, 
Primary 

- ““-.... ..“““‘..-.. ‘... 

Secondary 

I ‘.’ “” “‘. ..-.‘- -- .-.....-’ 

. . -... 
6MWlOD GMWIOD 

Monitoring Monitoring 
1 6MW10D 

ROUND 1 
Crlterton r’r 

ROUND 2 ROUND 4 

.!!ocs wu 
,. ,,,,,__ .,, Crfterton 4720196 .^ 6LY96 . . 1. . 420199 

1 .I ,2.2-TETRACHLOROETHANE 1 100 1, (W) 
~-- -_--~ 

1,2-DICHLOROETHANE 
--*,----- -... I ..--I- _“- .^---..- ..-,___” __^_ II. 

29,700 gg VXS) 
^^- ..--.-..--- .L.L!-~~--.!~~~- 

CIS-1 ,P-DICHLOROETHENE 
- - 1 u I ” 

NA 
~-. 

TRANS-l,P-DICHLOROETHENE 
NA 13 13 

ll.-l.ll_^ll. “L.-.K .--.^ --“+-““ee.,2w.-““- 
0.9 J 

.._ “. ,- 

NA NA 1 I, I 
14 

I II I * .I I .I# - -I 

1”~-/----rg..Z ---- -.. .._.....,.. ,” .-..... -. ._._.,___ . .-I- ..” ^. j.r.g. : - ...-I 1 
ITRICHLOROETHENE .- . --___- 

[VINYL CHLORIDE 
23,400 

.-^- .^.^._. “-.z~~-^-.- 

I 

-” --.--. L7” ._I.-.--. +--.-..“yL .--.-.-.. 

157.500 525 HH5) 
svocs (ugll) 1 u 1 u 

r__...___..._ ..-- .._........ ..-- 

I- ...- ........‘--““-‘-.‘-““” 0.049”“” .-. .’ .-.I “-‘-““..-...-“‘-“““.-...- 0.05 u ‘_-- -.-.-.---.---....- 0.12 u .‘.““““’ 
” MO #X5) 

“----IT--‘“” 
nnc II ^*^ . . 1 

BENZO(A)ANTHRACENE -----..-...-- -- ..-.. - . ..--.. - . I ~;. . .._...._.. 

BENZO(A)PYRENE 3.0 “.“-I .- 
BENZO(B)FLUORANTHENE 

..- . “.“J ” -.. ..__....... . 
o.049”W5’ 

..- ..-....-.. . 0.05 UR 
3.0 

._.... . ..“r!.Z _,,. u.. u.uo ” 
0.1 u 

BENZO(K)FLUORANTHENE 
0.647 u 0.1 UJ 

BENZo-ACID-‘--...- 3.0 ..... -..----.-..--.-..^.. ..-. ..-... 0.049 “‘(5) .-..- ..-....-... .._...-... . - _.__ ,.._. .._._ -. .._.__._..._._,,.,.._...,.,~ 0.05 u 0.047 u 
NA 

-..-- 0.05 UJ 
NA 

-... iil’u ----.........__. -. .- ..___.. -.._ --mu. . 

BlS(2ETHYLHEXYL)PHTHALATE 

ENE ’ 

rion ~-I r II -----..- _--- 
--- 

6 0 (4X5) ‘-II’ 
I.” 

I 
P” I .-.. - 

FLUORANTH 
1u u 370 (4X5) 1 J 17 nnn ZJ 

0.1 u 
..____I_--- -_--~.__.- 

“I (““V 
FLUORENE 

0.12 
14,000 “M 0.1 u 

u 0.1 u 
1 400 000 

0.047 J 

NAPHTHALENE ------- 
L---L. -^_- -.-- _- f -----.111~~ -.-...___.--. - .._______.._^ n , ,, 0.24 U 0.1 u _I_-.-.-..- .-^---.^.^ --...I- -. ^x-..- ..-. 0.1 u ..- __._” .._ -_ __..._,,,_..,.. 

. ..I----....-..-.--..-...- - . 
PHENANTHRENE 

. _. .._.. . .._..... .._.. 

PYRENE i rnn nnn 

.-.--.----...-.-.-.-..... ..- :-. = :. . . ,,..... 
4,4’-DDD 

..__........._....._., 
NA 

-.-..----._I. 
PestfcidesfPCBs (ug/L) 

, - -, - - - --..~--...-.1.-..-.-~.~““” ____-~. II L..-.-22!=~J_. ! “24 u -.---...- 1.” ---.-.-..- L!!5u.~.-.--l.- . . . . - . ..- u-v3.u -_ ., _._ I 

1 - --.““-“““---..--.-..“““’ ..’ ... 0.00064 (4N5) 1 “‘. .... “’ ..“.....“‘-. -.““-‘-.-.--““. .... - I’-- 
..” .- .._._.. ._ .._ ,, ,, .,. ,, .,.., 

0.01 u 0.019 u 
0nnn47(~~~) 

0.02 u 0.02 u 
n, II ..A,. #I 1 -- . . I n.3 II I AROCLOR-1254 I rn 

NOTES: 

Bold numbers denote exceedance of secondary monitoring criterion. There are no exceedances of primary monitoring criteria 
(1) 
(2) 

SurfaCe Water Protection Criteria for substances in groundwater, using a site-specific dilution factor of 100. 

(3) 
Federal Ambient Water Quality Criteria for protection of aquatic life (chronic, saltwater). 
COIWWCtiCUt Water Quality Criteria for protection of aquatic life (chronic, saltwater). 

(4) 

(5) 

Federal Ambient Water Quality Criteria for protection of human health from consumption of organisms, 

J 
Connecticut Water Quality Criteria for protection of human health from consumption of organisms. 
Estimated Value 

R Rejected Value 
U Undetacted 
NA Not Available 

16.5 UJ116.5 

- 

UJ I . . 

10.4 u/10.4 u 

64.6 J/60.1 ..... -‘.- J I.‘-- -. .-““’ 60.6/60.8 65 5161.3 J 1 
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,.. Pr,mary i seconti~~... 

Monitoring 1 Monitoring 

P!!erion !I” i trite!??. vocs (us/L) 
51.2,2-TETRACHLOROETHANE 1 100 _ll_____l_^_.. --” ___ _ .- ..-_ . ..-...!-“.-. _I-_ 

, , (W) 1 u __^ ._-^l.___l- -...-.-..- __. -“-,.-- .-.- _._-. 
1,2-DICHLOROETHANE 90 7nn 00 (4X5) 1 II 
CIS-l,P-DICHLOROETHENE I I- t .., . I I _._ _ I L 1 I ” I ---.--L-- 
TRANS-1 ,P-DICHLOROETHENE NA I NA 1 u 

I 
_I_.,_ “L.L- _-,_. ?--“...“.“...! u ! ..-.- ^ ..-. “-1 1 u IU ___ ^ .,.__ -^ __. --.- ..-.. -.... lU -I _-__-__ - _____ ._____-_____^ ^ --,. ___-----.1-- ----.. 

TRICHLOROETHENE 23,400 *, (4x8 IU IU - 
IVINYL CHLORIDE 1 157 ,500 [ 525”“” IU IU _-I___ -^_ .--._^ _ -- - - 

,,_ .._. ..-.. -..... 
0.05 u 1 

“._. . .,- _ _. __ _... . . 
0.12 u 0.05 u 0.05 u _1-.-.-~~05 IJJ ~-. 1 

0.05 UR 0.05 u I I 
0.1 u 0.049 u 0.1 UJ 0.1 UJ 0.1 u 

--I 

90 1 J 5u 10 u 5u 5U - --.-_11_ 
0.1 u 0.26 0.066 J 0.063 J 

~YRENE )__r,jT~!JOO I ,,,I 11 .ooo”” 0.24 0.055 o:E? -- .I _____ ll--_ --.._- ----.^-^-” .l__._-._ ocL-~..l...^... __~_.--.“._^-- 
PesticideslPCBs (uglL) I.... - . -...-. - -..... ... .-. .-,. .- ,_,..,._............., ,. ., .._ 
4,4’-DDD NA 1’ - 0.00064r’Ks) 

,. _ _.., _ . . ..--....... ..- 
0.01 u 0.01 u 0.019 u 0.02 u 0.02 u 6.62 u 

AROCLOR-1254 5.0 0.00017”x5’ 0.1 u 0.1 u 0.19 u 0.2 u 0.2 u 0.2 u - -..-..-.-. -. .- .- -.- ........ -.. ..... .,,,,,,_ ..... __,,,_. .,, ..,, _.. b.ooa17i~“;j ._.___... ._ .^II..._..._,,,__ . . . ..____._.__ - ..__..__.. - _.._. - __.. - _.._-...... . . 
AROCLOR-1260 5.0 0.1 u 

-~:t^‘u _ .._ 6:19’-~ _... _. o.2- u 
0.2 u 0.2 u 

HEPTACHLOR EPOXIDE 0.5 I 0.00011 wsr 0.005 u 0.005 u 0.010 u 0.01 u 0.01 u ;. ,........ _,,._,,. - . . - -.-.. ...... .... _” . ,, .,.. .,..,” _______ -_- _._____. _ . . . 
NA NA 

1.. 9:Y.U 
HEXACHLOROBIPHENYL I 

.., _.. 
0.02 u _~--” J 

NOTES: 
Bold numbers denote exceedance of secondary monitoring criterion. There are no exceedances of prfmary monitoring criteria. 
(1) Surface Water Protectfon Criteria for substances in groundwater, using a site-specific dilution factor of 100. 

(2) Federal Ambient Water Quality Criteria for protection of aquatic life (chronic, saltwater). 

(3) Connecticut Water Quality Criteria for protection of aquatic life (chronic, saltwater). 

(4) Federal Ambient Water Quality Criteria for protection of human health from consumption of organisms 

(5) Connecticut Water Quality Criteria for protection of human health from consumption of organisms. 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 

1 I I 
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I 

. -. . _ . . _.,. . 
Chemical 

I I 

. . ^...... _ _ . 
Primary Secondary 

I 

6MWllD .. 

j 

. ..I _.. ..,... 

I 

.,.. ..., 

. ‘.““- .-..... / “’ -..... 

BMWIID GMWllD-D GMWIID 6MWllD 
Monitoring Monitoring ROUND 1 ROUND 2 ROUND 2 ROUND 3 ROUND 4 
Criterion “I -.. --... .-.... . Criterion 7130196 . 7130190 1127199 ,,...... ._ .._. _,. . _ 4l22199 

vocs (us/L) 
,. ., . . ..A 

I--- 
fl ,2,2-TETRACHLOROETHANE 

--- 
1 100 1, (4)(51 * .-.. .-- .___ - _- 

___.--- .-____-- --A--_ IU IU I u I u -.__1_11...-.-- - ..^ - .“^ .-.- ̂ ^-- ..,_ ““-^_ .._ .,_. . 
1 ,P-DICHL OROETHANE gg PVJ) c.-- .,._.^....._. -“^.- ---...-.._ ..__.._.....” . .._^.._... ^^ ..^ -. -I-I--- . ^ ...” ...,.. “.._ ..- ..” ._ 

29,700 
^ 4 

IU I u I u 1 u ( 

CIS-1,2-DI CHLOROETHENE NA 
- .-..-.- “..- 

NA 
-__” --...- - ..-... -.-_---_ 

3 3 5 3 
.-j 

TRAN! il.2-DICHLOROETHENE 

TRICHLOROETHENE 

NA NA I 3 II _.--I-. --..l.-.r-..- ^^__ I 
i 

. 

t 

3 II ~ ..--.-. L ..z .__.._.,..... -. I 

L 

I II 4 II --; --_--__ I ” 

23,400 -’ 
-~ -.-- ..-- ^- ” ..--.- ---__^-I_ -.......... I ” 

*, (4U5) 
_...._...I.._.-... --._ _^_. ̂  .._. --^. _.,_, ̂  .- _ _ 

1 u IU I u 
^ 4 

I u 
VINN - ~- ~~ 

_I~ .--_lll l__l----.__I-..- 
YL CHLORIDE I 

,..._. 
157,500 525 WW 

l- ‘U 
f 

I u 0.6 J %a... I..-” \ SVCrs ,uq,y 
1 -.- ----- L.--- 2ir-J--- -! 

BENi!O(A)ANTHRACENE T -“-‘-“-‘-..--‘-‘- 3.C I .-... .7- .-..--.-- --".-- ...-.-.--.. ...... -. ". 

_ . . . . 
0.049 (4Ks 

1"" . . . . . 

T' 

_....__ -. .._._.. ._._, _____, 

T.-. 
..__,,,,... _ _ _. .._. 

0.12 u 0.12 u I .-.“.“““’ -..- - .... ““- ‘. 0.05 u I .. ....’ 0.05 UJ I 
BENZO~AUWRENl= ,” I ” MIJ (4H5) I 0.12 u 0.12 u 0.05 UR _ ._.._ _ _ .._ _ ̂ .. .,. .._ ,j --“giF-1 

0.047 u 0.047 u 0.1 UJ O.IU ! 

0.047 u 0.647 u 0.05 UJ 0.05 u 
20 u 19 UJ 

4 
IO UJ / _,ll~~-__-_.- .-.__ -““.--i 

5u 5u I 

I 
-------.. - ..-. 

nr II nr III 1 

IT-T.~.=.TZ.".~~.I.L~.~.= .._... I._ "."T" .._.. -.. _...... - ..-...._..._....... ._ .._. " .._ ...__.,,.. _ ., 
BENZO(B)FLUORANTHENE 3.0 o.o49(4H5’ 
BENZO(K)FLUORANTHENE 3.0 0.049 f4K4 -__I_ ..__.._.....--.-... .._... ._......- . .._..... _. 
BENZOIC ACID 

- ._..---. --.- .__ -. -.. _. ,,___.._ - _. -_-_-.. _-... .._ .._ .._.__._...._.... ..__ I 
NA NA 

BlS(2-ETHYLHEXYL)PHTHALATE 590 5.9 W(5) 
FLUORANTHENE 37,000 376 (4H5) 

E 1.400,000 ---.-_. 
LENE 

-._ - ‘4.000”)@’ .__---. -.-_l____-^__ 
MA &IA 

FLUOREN 
NAPHTHA--. ._ 
PHENANTHRENE 

PYREN- 

I “.... Y I 

0.24 U I 0.24 U .-- 
1911 - I 

--_-. 
4.2 II . . . . ..*. 

! ..-...“.------.--..-...--, ... .I.... -...,“..,,.....-. ---..- .,.......,..,.---!---.-........ 0.77 NA 0.20 0.20 ,..,s> .-” .. .-.....,--.....-,.. t......-......_.....--!:fr.~-----..-. ..!..--- ..- -.-~....-.......--.,....,.~, - ..“:L-.v..,..........-..! “‘? ” 0.046 J 0.037 j I ---_ 
E 

a------------ I -- 
1.100,000 -L 11,000 ‘fn=’ 

l^..mrm- ,..- II ---.-.-L-.-.- .._.“____ L~.EL.-L 6.24 u -.-1. _..-...__._ !Esu~--.l. ..- .___... o:os_u. ._ __ ̂ ..I 
.._. - .._............ ..” . . .._...._ . 

0.00064 (4)(5) 1 
., . .-.. . . ....__--.” _...._....-._ .._ __ .,._..,.I__._,.....,.,, _ 

0.019 UJ 0.019 u 0.02 u 
1 ,AL,,a I ! 0.02 u 1 

4,4’-DDD NA 
AROCLOR-1254 5.0 0.00017”“” --..- .--.--.__....-..- --............. ..” _--..-. . .._. O.19 UJ ..- . ..-..- .--.-_..--.- _... 0.2 u ._...._..... ol 6o01 iTiji~- _..,. ..” ..- . . . __. ..-. .._.....^........... _...._....... ..__.__..________ 
AROCLOR-1260 

--. .- ..-. !?:1.!.-!4 .__...,..-..-... !!A.!! . .._. _...._.... _... _.. . 
5.0 0.19 UJ 0.19 u 0.2 u 0.2 u 

HEPTACHLOR EPOXIDE 0.5 0.00011 r4x5r 0.009 UJ 0.009 u 0.01 u 0.01 u , .FY. AI mm *.s....*-. .-... ~. . . .._ ._._....... - .__“. _ .._ _. .._. .._ ., .._ ncN+~nLuKuulrntNYL 
Inorganics (total/dissolved) (ug/L) 

IARSENIC 

I NA I NA 

I A” I ” , A (4H51 

- 0.02 u I 
- 

9.5 u/9.4 u 6.3 U16.6 U 1.9 U/l.9 
261 J/269 J 250 J/279 J 2801289 

0.25 U/O.25 U 0.25 U/O.25 U 2.3 UJ12.3 
6.2 u111.4 u 7.0 UH3.3 u 3.4 u/3.4 - . . . . . _. 

9.4 U/O.69 UJ 6.4 U/O.69 UJ 1.4 UJH.4 
I 13.1 UJ11.3 UJ 14.6 Ull.4 U 1.3 U/I.3 .-.... “.. .- ._. .- ..__ - ..-...._._.. -... _, . -... ..-. I_ _.. .-. _....... ..- . . . .._._... 

0.75 UJ/2.5 U 9.4 u/1.9 u 2.7 U12.7 

U 10.4 U/IO.4 u .., . . . 
269 J/265 J I ~-- 

UJ I.3 u/1.3 u ’ 

U 23.2/3 U . . ._. -I 

y.-.~~Z .-.....--.- -.-. “... .._.. . . -.........-....._.-. ..- -1.. ..-. f& .-.. --..... . +. _ . ...: x.2. . . 
.-. 8 ._. . 

CADMIUM 60 NA 
CHROMIUM I 1 I”” I WI (2) .z.: ..-.--... -...- .._....... ..- ., .-- ,,_,.... _ .._. . ,........ __ - ..__........ -. ..-.. ._. ._ . ..F .._.. “.. 
COPPER 460 2.4 @ 
LEAD 130 8.1 P’ -.- --..-- ._.....-... ..-_ ..- _.,., -. -_...... “” -.. __._.._ - .___._ - .._-....._._. ^. .._.__...._.... 
SILVER 120 1.9 (id 
ZINC 61 r2’ - ..-. --.---.“.. . . ,,, ” . . .m?. .__.... . 

- 

I 
t .-.-..” 

.......I....... - . 

-i 1 61.1 u/40.1 u 1. . .._ ,_...._.. ._ _ 1 . .!?:_S !?3!?3 ‘J 1 

NOTES: 
Bold numbers denote exceedance of secondary monitoring criterion. There are no exceedances of primary monitoring criteria. 
(I) Surface Water Protection Criteria for substances in groundwater, using a site-specific dilution factor of 100. 
(2) Federal Ambient Water Quality Criteria for protection of aquatic life (chronic, saltwater). 
(3) Connecticut Water Quality Criteria for protection of aquatic life (chronic, saltwater). 
(4) Federal Ambient Water Quality Criteria for protection of human health from consumption of organisms. 
(5) Connecticut Water Duality Criteria for protection of human health from consumption of organisms. 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 

UJ 2.6 UJ12.6 UJ 

U 5.5 u15.5 u --I I 
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ROUNDS 1 THROUGH 4 ANALYTICAL RESULTS SUMMARY 
ANNUAL GROUNDWATER MONITORING REPORT 

DRMO, NSB-NLON, GROTON, CONNECTICUT 
PAGE 10 OF 10 

I. ._... . . . 

I 

_.“, 
Chemical Primary Secondary 6hlWllS ‘. 6MWllS 

Monitoring I Monitoring I 
ROUND 1 / ROUND 2 

! 6MWllS 

1 ROUND 3 

I Criterion f:’ 1 ,,, Criterion ..1 . i 7/30/98 ! 1127199 i 

6MWllS 
ROUND 4 

4122199 

vocs (I@) 
I I . . ,4v5, 7 

1,1,2,2-TETRACHLOROETHANE ~_II_ __.. -._-.- 
l,P-DICHLOROETHANE LY,I”” --e-.J --.__- ~l.-l.-“- ~-lll__-_ 
CIS-1,2-DICHLOROETHENE NA I 2 

TRANS-l,P-DICHLOROETHENE 
r --“-.““--- __ -__ ,,_, _ 

TRICHLOROETHENE 

VINYL CHLORIDE 
SVOCS (U$lL) .._. ,.._ ._.. . ..^ . -.~ _. ..- -.. . I--‘------~~~--Y--Y~ __-.___..._.. _ _. ._ . . _,_..,__. --.T-.. “” .i” 

,,_.. _ . -~ nr .~ i~~~j. 
i’- -. .“‘- 012 u I 0.i 

.._ I. ..... 

15 u 0.05 UJ --A -_- 

0.046 u _ 1 0.1 UJ 

BENZO(A)ANTHRACENE J.” “.“-a 

BENZO(A)PYRENE 3.0 0.049 (4X5’ ’ 
_.. ., . . ..^..___.__,__^____ -- ,__ - ._._. “... - 

BENZO(B)FLUORANTHENE 3.0 ~‘“““&$i)li .’ ---““r 

BENZO(K)FLUORANTHENE 3.0 0.049’4’r5’ 0.046 u ,,____,,,.. _ .... ,,,.,, ._,,,__ ,_._ _..__.. .._..._ ..-... .-. .-.-- .....-.-...--. ..... -.-.-.......,--.. - .______. _. ._ ,.._ -- . ._ _. ._ .-...-.- -.. ..-. -.. 
BENZOIC ACID NA NA IQ U I ,.l-lll , r . 14,151 
BlS(2-ETHYLHEXYL)PHTHALATE 

0.05 UJ 0.05 u _.. . ..,,_ ._. ._ ..-- ..- 
10 UJ :! -_,-,_ “I -,.-.“” ..--- - 

I 590 0.Y ‘. ------?----- 5 J 
-.-.._-- 

_-._ 5 U 5u __II-..-^ -.--. 

I 1400000 14.000(4’@’ I-- .--._ 0.42 0.25 J 0.07 J - - - - i ,^ -“, ,_ ̂  _..... .-_ 

37,000 370 cm 0.26 0.065 J 0.11 J --“-.. FLUORANTHENE 

FLUORENE 

t 

.--.-“““.-.“~!.‘--‘--- .,,.__,,_ II ,, _-,,_ ^ ,_l.l_l_ _ .,^_ ̂---. ______,______ ^ 
NAPHTHALENE NA NA _.... . - .--I..--.- 

“. .‘. .““‘-.““..-. 
_,,, _ _^_______.._ __ . . . . 
PHENANTHRENE I 

n 77 Y., I F NA 

--f---~, ,&(4X5’ 
I 

-.._---“^ -I-.. - -..---- ---... 

I 

1.2 u 

t 

0.1 u 
--..-~ I 

0.5 u _ _ ...,,_ _....... “...” “.. . ._. . ,,,, __, ..,...,.. ._. 
0.56 0.17 0.052 .-"-- I ~.- 

PYRENE 1 Ill0 000 I 0.26 .~ .I ,-_-.-------- .-.L _l___l .-ma .____..... L.. ..I-...L--” ..-.- - ._---- _“___x ___ -.-” ---.- ___“__l,“-_.-“^--” -...-.. ----^I ~:iiz~..-..._.. _.....L.__..-.. -.0T2j.ue......m “_” 
PesttcldedPCBs (uglL) ,., ..- . ., ._ _ . ..- ..-..... ..- - ” -,.. . ..I___,____._._,. .” . . . . - 
4.4’-DDD NA o.ooo84'4"5' I O.OlQU-- 1 0.02 u I”- ... .. 0 'ii u" 

0.00017 (4M5’ 0.19 U I 
AROCLOR-1254 5.0 0.2 u 0.2 u 

.-...-.-.... -., . . . . .., . .._ “.. .._ ..” . ..-...-. ._,.,,.I.........__,..._ - . . ..-..-..-.. . - .._..-. -... .-.---- ___.._............___ - ._.... - ._-.. 
5.0 

.._. .o.oooi-r izji 
0.19 u 0.2 u 0.2 u 

AROCLOR-1260 
-- 

HEPTACHLOR EPOXIDE I 0.5 0.00011 f4’Q’ 0.006 R 0.01 u 0.01 u .._ ,. ,.,. _, . . . 
+J(,jC,-,I ,,RnRIPHFNYI 

,, . . - 
NA NA 1 .-..... ..- I I 0.02 u --^-- L1,.wI.. ..-...- 

:s (total/dissolved) @g/L) 
I .^ I e-. . 1 (4’(5’ I I 30 11134 II -T----- 1.9 

Inorganic 

ARSENIC .._ --. ..,_,,,....-. . I... .- ... 
BARIUM 

z.,. ....... {. ..,..,..... ““ii I.... ...” I_ -... I............ f&jj+j. 

CADMIUM I 60 I NA r-.-.-..- i 0.25 U/O.25 U 

CHROMIUM 1100 

i 

50 @’ _,... -r-- 

.... ..... . . ,. ..__._ - .__. -.. .._ ,. . . 
COPPER 460 ” i 2.4 “’ _ 13.6 UH.2 u 

LEAD 130 . .-.... ̂ . “. _ _ ,..... _- . .__ .._ -. ..__.......... - - 
SILVER 120 

ZINC 1,230 . . _ ..-. -. 

NOTES: 
Bold numbers denote exceedance of secondary monitoring criterion. There are no exceedances of primary monitoring criteria. 
(1) Surface Water Protection Criteria for substances in groundwater, using a site-specific dilution factor of 100. 
(2) Federal Ambient Water Quality Criteria for protection of aquatic life (chronic, saltwater). 
(3) Connecticut Water Quality Criteria for protection of aquatic life (chronic, saltwater). 
(4) Federal Ambient Water Quality Criteria for protection of human health from consumption of organisms. 
(5) Connecticut Water Quality Criteria for protection of human health from consumption of organisms. 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 



TABLE 4-2 

GROUNDWATER ELEVATIONS - ROUNDS 1 - 4 
DRMO - NSB-NLON 

GROTON, CONNECTICUT 

WELL 

6MWl s 

6MW2S 

6MW2D 

6MW6S 

6MW6D 

6MW9S 

6MWl OS 

6MWl OD 

6MWll s 

6MWll D 

SG-01 

Apr-98 Jul-98 

HIGH TIDE I LOW TIDE HIGH TIDE / LOW TIDE 

(1) / 1.16 2.95 / 1.59 

(1)/1.20 (3) / 1.46 

(1) 12.55 2.99 13.74 

(1) 14.05 3.50 / 3.18 

(1) / 4.17 3.62 / 3.36 

(2) 3.49 13.17 

(1) Il.47 3.29 12.55 

(1)/3.17 3.71 12.91 

(2) 4.32 I 1.47 

(2) 3.42 12.72 

(1) / 0.81 2.91 Il.45 

Jan-99 

HIGH TIDE I LOW TIDE 

(1) JO.37 

(1) I 0.41 

(1) / 0.33 

(1) / 5.63 

(1) 13.66 

(1) 13.66 

(1) IO.70 

(1) 12.92 

(1) / 0.66 

(1) / 2.73 

(1) IO.66 

Apr-99 

HIGH TIDE I LOW TIDE 

3.20 / 0.35 

3.20 / 0.50 

3.37 / 2.13 

3.59 / 3.52 

3.58 13.54 

3.71 13.20 

3.18 / 0.80 

4.18 12.39 

3.37 / 0.69 

3.85 12.50 

3.25 IO.48 

Notes: 
1 High tide water levels were not measured during the sampling round. 
2 Monitoring wells were damaged at time of sampling. 
3 Water below pump. Measurement not taken. 
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DRAFT 

5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS 

This groundwater monitoring report summarizes the initial 4 rounds of groundwater analytical data 

collected from 10 monitoring wells installed at the DRMO to monitor groundwater quality beneath the 

asphalt cap installed as part of the post closure activities at the DRMO. 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 Surface Water Protection Criteria 

(SWPCs). The analytical results were also compared to Federal Ambient Water Quality Criteria (AWQCs) 

and the Connecticut Water Quality Standards (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 for the initial four rounds of groundwater monitoring for volatile and semivolatile 

organic compounds indicated no exceedances of any State of Connecticut Surface Water Protection 

Criteria (SWPCs). Bis(2-ethylhexyl)phthalate (BEHP) exceeded the secondary monitoring criteria in 

several samples, however the results were similar to positive detections noted in samples collected from 

upgradient monitoring wells. The low concentrations of BEHP that were detected may also be 

attributable to laboratory artifacts. Phthalate esters have been detected in laboratory QA/QC blanks and 

samples depending on plastics (gloves, sample tubing) used during sample collection, preparation, and 

analyses. Several polycyclic aromatic hydrocarbons (PAHs) detected in samples collected from 

monitoring wells 6MW2S and 6MWl OS were noted to exceed secondary monitoring criteria. These PAHs 

may be artifacts related to the asphalt cap as PAHs are commonly associated with asphalt paving. An 

examination of the various exceedances of secondary monitoring criteria, do not indicate any increasing 

or decreasing trends. 

As stated in Section 4.2, contaminant concentrations detected in upgradient monitoring wells (6MW9S, 

6MW6S and 6MW6D) 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 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 arsenic show a decreasing trend. 

A review of the inorganic results revealed that in several instances total metal concentrations were less 

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

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

109908/P 5-1 CT0 0267 
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concentrations exceed total metal concentrations, the concentration variance is primarily attributed to 

instrumentation fluctuation near the instrument detection limit. Instrumentation signal fluctuation 

therefore, can result in the reporting of concentrations that marginally exceed the instrument detection 

limit. Another condition suspected of contributing to the variance between total and dissolved metal 

concentrations is random laboratory contamination. 

In summary, the current groundwater monitoring program compares groundwater data to State SWPCs to 

determine the effects of any potential release to a surface water body, i.e., the Thames River. Through 

the first year of monitoring (4 rounds), no exceedances of any of the SWPCs (primary monitoring criteria) 

were noted. The exceedances highlighted within Table 4-1 are exceedances of secondary monitoring 

criteria. These exceedances did not exhibit any notable increasing or decreasing trends. Statistically, 

there is no increase in contaminant concentrations detected in downgradient monitoring wells as 

compared to upgradient wells, except for arsenic, which overall exhibited a decreasing trend. 

5.2 RECOMMENDATIONS 

The analytical results at the end of the initial four rounds of groundwater monitoring sampling indicate no 

exceedances of the SWPCs, although several contaminants were detected in excess of the secondary 

monitoring criteria. Because of the various exceedances of 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 those exhibited to date. 

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

completion of Rounds 7 & 8 (year 2) consideration should be given to reducing the number of 

parameters to be analyzed. 

l Consideration should be given to reducing the sampling frequency at the completion of rounds 7 & 8. 

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

monitoring. 

l Discuss endpoint for groundwater monitoring if current trends continue. 

109908/P 5-2 CT0 0267 
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APPENDIX A 

GROUNDWATER SAMPLE LOGSHEETS AND 
LOW-FLOW PURGE DATA SHEETS 



ROUND 1 



GROUNDWATER SAMPLE LOG SHEET 

Project / Site: NSB-NLON I DRMO 
Project No.: 

w Monitoring Well 
[ ] Domestic Well 
[ ] Other Well Type: 
[ ] QA Sample Type: 

I I 
Date: c//21 /w 
Time: k?S 
Method: &.M F/b d 

Sample ID No.: 
7363 Sample Location: /nMW /s 

Sampled By: 

Type of Sample: 
M Low Concentration 
[ ] High Concentration 

SAMPUN DATA 
COifM PH S.C. Temp. Turbidity m Salinity Eh 

mS/cm NTU @q/L ppt mV 

&u--f- LPI \.sro ,a.-~7 lsx m% b7cI \DLt.t\ 
PURGE DATA 

CEIMIC Corporation 



GROUNDWATER SAMPLE LOG SHEET 

Project / Site: NSB-NLON I DRMO Sample ID No.: ~Mw44~25 - 6 k 
Project No.: 7363 Sample Location: h/Ln~25 

Sampled By: /vr c&kc* 

v 

Mbitoring Well / 

] Domestic Well Type of Sample: 
[ ] Other Well Type: JQ Low Concentration 
[ ] CIA Sample Type: [ ] High Concentration 

/ / SAMPUNBDATA 
Data: J/w/+Y COlOf PH S.C. Temp. T-w Salinity Eh 
Tlflltt: L 

/23c mSkm ‘C NTU wyfl- m mV 

Method: Lmd i=laJ c(car 3 s-1 7-w 10. (P 7 r; No * 33 Y* 30 I 3,G 

SAMPLE COlLECTION INFORMATION 

CEMC Corporation 



‘, 
Pagei of jg 

GROUNDWATER SAMPLE LOG SHEET 

Voject I Site: 
Voject No.: 

w Monitoring Well 
[ ] Domestic Well 
[ ] Other Well Type: 
[ ] QA Sample Type: 

NSB-NLON I DRMO 
7363 

Sample ID No.: ~rL/w- 6MuajJ - & 
Sample Location: .4/urwtD 
Sampled By: /v1bxw 

Type of Sample: 

PB 

Low Concentration 
] High Concentration 

OBSERVATIONS I NOTES 

circle n AppNcabk 
MSIMSD Dupliie ID No.: 

lABoRAToRY INFO 

LAB: Katshdin Analytics1 Services 

COC No.: Jdt77- of/ 

LAB: CEIMIC Corporation 

COC No.: ad67-/W 
Sire(s): 



m--- I s4 7- - rage 1 WI - -- 
GROUNDWATER SAMPLE LOG SHEET 

Project / Site: NSB-NLON I DRMO 

Project No.: 7363 

@ Monitoring Well 
[ ] Domestic Well 
[ ] Other Well Type: 
[ ) QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 

Type of Sample: 

I 1 

Date: 4/a / /G k 
Time: , 

a’l&t 
Method: & 

PURGE DATA 

Date: . S.C. Tamp(C) Turbidity DO 

I I I I I I I 
SAMPLE COLLECTtON INFORMATION 

I I 

OBSERVATIONS I NOTES , 

Circle if Applicabk: 

MSlMSD Duplicate ID No.: 

I I 

LABORATORY INFO 

LAB: Katahdin Analytiil scnrices 

COC No.: ‘L2G7- $a/ 

LAB: CEIMIC Corporation 

COC No.: O&47- #t- 

%gnahdrejs): 

-I 



‘. 

GROUNDWATER SAMPLE LOG SHEET 

Project I Site: NSB-NLON I DRMO Sample ID No.: 7J~tldd-&l w&D -6b 

Project No.: Sample Location: hnnw 60 
Sampled By: 7Eiic4b+s 

3F Monitoring Well 
[ ] Domestic Well Type of Sample: 

[ ] Other Well Type: P Low Concentration 

[ ] QA SampleType: ( ] High Concentration 

I 
Date: 4/2z/‘;k 

SAMPUNGMTA 

CdOl pH SC. Temp. Tdidiry S&ii Eh 

Tie: /)(3n ‘c mS/cm ‘C NTU <IL i>p+ mV 

Method: /+ /=/&& clcccv LJ-9 WL 8. rs- 35-b a .fG 2’.v7 -)b*3 
PURGE DATA 

SAMPLE COLLECTION INFORMATION 

CEIMIC Corporation 



GROUNDWATER SAMPLE LOG SHEET 

Project / Site: 
Project No.: 

M Monitoring Well 
[ ] Domestic Well 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Me: ‘i/z&$ 
Time: 103 c 
Method: ceors b&J 

Da&o-C kWiLLt - Qk 
NSBNLON I DRMO Sample ID No.: &d&d&-&, 

Sample Location: I-- /, M UJ( C)C 
Sampled By: m&&f 

Type of Sample: 
w Low Concentration 
[ ] High Concentration 

_ ., .. SAHPUWMTA 
Color PH SC. TV. Twbidity DO Salinity Eh 

mwom ‘C NTU hq/.e ppt- mV 

q5.c7 Ce’a - /34#6 

SAMPLE COLLECTION INFORMATION 



! 

u 
I I 
’ 1 
I 

3 -. , 
,w 
I 
Ix 
1, 
1 
1. .:: 
1 
I :::i 
I. 

GROUNOWATER SAMPLE LOG SHEET 
Page- of 2 I 

Project I Site: 
Project No.: ” 

P 

Monitoring Well 
] Domestic Well 

[ ] Other Well Type: 
[ ] CIA Sample Type: 

NSS-NLON I DRMO 
7363 

Sample ID No.: &W-6fiUf(b D-F 
Sample Location: 
Sampled By: 

Type of Sample: 
m Low Concentration 
[ ] High Concentration 

J-c 



Low Flow Purge Data Sheet Well No.: 

PROJECT: 
PROJECT NUMBER: 
SITE: 

Well Screen Depth: 

NSB-NLON DATE: +- 21 -w 

7363 WEATHER: c ik?u- ss, ‘6&F 
DRMO PERSONNEL: 



Low Flow Purge Data Sheet Well No.: 6h S 

PROJECT: 
PROJECT NUMBER: 
SITE: 

NSB-NLON DATE: 
7363 

y/q If8 
WEATHER: &&&j, dr* 66 ‘5 ’ 

DRMO PERSONNEL: #~ol/~v 
I 

Well Screen Depth: ‘2* 6 I (3. b ft. PumpTypelMaterial: w/ fdc Tide Cycle; [ ] High @ 
Initial Water Level: I$#(0 @ /b7 hrs. Pump Intake Depth: 101 0 I 

Total Purge Volume= S (gal6 Drawdown + Tubing Volume= (gal 1 L) 

Time Temp pH 
OC 

Turbidity Salinity Eh 
NTU mV 

I II 

Remarks: Water Quality Meter (S/N): wwyR-- Notes: 



Low Flow Purge Data Sheet 

PROJECT: 
PROJECT NUMBER: 
SITE: 

NSB-NLON 
7363 

[ ] Not Affected 

Water Quality Meter (S/N): 

Control Box Type (S/N) Well IAhwA 6&j 



Low Flow Purge Data Sheet Well No.: (&d65 

PROJECT: 
PROJECT NUMBER: 
SITE: 

NSB-NLON DATE: h/49 
7363 WEATHER: Cl ce, )& / fb* p ’ 
DRMO PERSONNEL: nnbdA/- 

v 

Well Screen Depth: Pump Type/Material: biOJ)dw 

Initial Water Level: $ cl 

(gf@ 

@ 22s hrs. 
Tide Cycle: [ ] High @ 

Pump Intake Depth: I!. 4” 

Total Purge Volume= 5s a Drawdown + Tubing Volume= (gal 1 U [ ] Not Affected 

I Time 

Remarks: Water Quality Meter (SIN): 



r 

Low Flow Purge Data Sheet Well No.: bnwbi3 

PROJECT: 
PROJECT NUMBER: 
SITE: 

NSB-NLON DATE: +2\4fr 
7363 WEATHER: c(w w- 37e 
DRMO PERSONNEL: 

Well Screen Depth: Pump Type/Material: Tide Cycle: [ ] High @ 

fg Low@ .flz\ 
[ ] Not Affected 

Remarks: Water Quality Meter (S/N): 

Control Box Type (S/N) crie 0 tiell d&4 qcrs 

..7;Yl?;o;M~ I 

(1~GJ) . 

L*, &Jk au I~W-.w7~. 
Page ‘1 of - -e 

_ -- _ -- ___ 



Low Flow Purge Data Sheet Well No.: 

PROJECT: 
PROJECT NUMBER: 
SITE: 

NSB-NLON DATE: c&j/9 f 
7363 WEATHER: Odtf , wi. 50 *f 
DRMO PERSONNEL: 

1 , 
iyzLCi., 

0 

Well Screen Depth: 3.31 I i3.3/ 
hi. 

Pump Type/Material: @ati / pdc Tide Cycle: [ ] High @ 

Initial Wat& Level: 3845 @ 64/v Pump Intake Depth: 64 Low@ f/q8 

Tote1 Purge Volume= 5dC (g&J) Drawdown + Tubing Volume= (gal 1 U 
[ ] Not Affected 

Time Temp pH Sp Cond DO Turbidity Salinity Eh 
OC mSlcm A# NTU PP+ mV 

id I 7.99 I s.733 I V?.d7 I %rc I 4-96 1-133~~ 

Comments 

Remarks: Water Quality Meter (S/N): Q Gb f C j 006 I 9207 4 k Notes: l&A 1)3 d&a ? 

Control Box Type (S/N) 

-Jq:. .ktu-,,L _ 
. 



Low Flow Purge Data Sheet 

L- L- 

Remarks: Remarks: Water Quality Meter (S/N): Water Quality Meter (S/N): Notes: Notes: Y= 

Control Box Type (SIN) Control Box Type (SIN) ED ild uhd cmi3~ ED ild uhd cmi3~ It= g&J\ -h-c (JR\ It= g&J\ -h-c (JR\ 

1 a I-'bU~auta (olb\-4\!d _ -- 1 a I-'bU~auta (olb\-4\!d _ -- Page 2 of 2 Page 2 of 2 

PROJECT: 
PROJECT NUMBER: 
SITE: 

Well Screen Depth: 

NSB-NLON 
7363 
DRMO 

DATE: 
WEATHER: 

PERSONNEL: 



B 
B 
1 
D 

ROUND 2 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: t?t+tio - hotOt WELL I.D.: &,w I 
PROJECT NUMBER: DATE: O” “WC 

Timo I Water lovsl I Flow I Temp. PH I Concl. I DO I Sol. I e-------.- ommsnrs 



f&Be ~p7aKtiT -> ,i:o** 7% . 

LOW FLOW PURGE DATA SHEET 
. . 

PROJECT SITE NAME: $66’ PLO@ * baJv\a 
PROJECT NUMBER: 7fb3 --._-_ v 

Time Water Lovel I Flow Temp. PH Sol. Turb. 
Aa -qwqG 

- # I 



sldrT- b-as N-w-c Fi- vhi7D-L 

LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: PA no - G-to t or? WELL I.D.: 6r-r u ?s 
PROJECT NUMBER: qgjlf, oz;Jo- / z DATE: ++ 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 0 R flu - Gfof Ofi WELL I.D.: 6 tt (2Jz 5 

PROJECT NUMBER: II%%--Qifoe. DATE: 7) 311 ?lJ 
I ’ 



LOW FLOW PURGE DATA SHEET 
\ 

PROJECT SITE NAME: b%=k .BmO md 
PROJECT NUMBER: zd”c- @‘6z 

WELL I.D.: I,r-lIEJz~ 
DATE: ?-= 

Titno 
I 

Wolor Lovsl 
I 

Flow 
. . . . . . ....l . . . . . “... . .._..._........................................ I 

Temp. 1 PH 1 Ch-d 1 DO 1 Sol. 1 Turb. 1 “;,z 



PROJECT SITE NAME: cjzv67 
PROJECT NUMBER: 1Il& -0tlOc 

TLno Water Lovel 
I 

Flow Temp. PH Con& DO Sol. TUlb. 

7 330 
0 

!b. b3J 13/7f 
04 

b.qo 
. ’ 



- ‘- _. e 
. - 

EgBJD 
--- 

1 -. I 177 - 
LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: DA00 -6 co ton 

PROJECT NUMBER: ~--cwv. 

Pli I Concl. I DO 

WELL I.D.: 6 fi wloS 
DATE: 713 0 1% I . I 

I I I 



(zg%J$D 
- /’ - -‘- -- - - 

-’ 17; - 

5&w y$- 13,s ‘w - =I- ?W 
LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: nArul WELL I.D.: 4HWll~ 
PROJECT NUMBER: 7363 -0qo2 DATE: 7/30198 I 

worn Lovsl 
Commenls 



LOW FLOW PURGE DATA SHEE 

m 

T 

Time Wotsr Level I Flow Temp. PH Cod. DO 

I I . 
1 I I I 

I I . . - .J-. I _ ..I 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: mzd7* )3sb+Lsd - >m 
PROJECT NUMBER: 733% ( @fo It 

WELL I.D.: (DHLE-) b 2 
DATE: ?- = - ftf 



I 
I 
D 
I 
P 
D 
D 
I 
D 
D 
1 
I_ 1 
I 
I 
D 
I 

ROUND 3 



0 Tt Tetm Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Project I Site: 

Project No.: 

M Monitoring Well 

[ ] Domestic Well 

[ ] Other: 

NSB-NLON I DRMO 

7383 

Sample ID No.: Rw -cm r4-64493 
Sample Location: ,@w14 

Sampler: t& E-vk, 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

TCL PAH 

- 
T-CL VOIATILES (LOW-LEVEL) 

TM METALS (TOTAL) 

XL S’EMIVOlATkES 

TAL METALS (FILTERED) 

TCL PEST/PCS8 

ChSdlifCOlbUd: 
I - pkm-w: 

bang@,& ‘7;;. 
, 

cot #I ?iG~ 

IAB: KATAHDIN ANALYTICAL 

WESTSROOK, ME 

cot #I dc 



0 R Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: ‘;, .I/2 w I5 
A. 

PROJECT: 
PROJECT NUMBER: 
SITE: 

NSB-NLON . DATE: 
7363 WEATHER: oMccc&d m/t4 39t=, 
DRY0 PERSONNEL: 7 . E \/~i ,ks 

I 
dkb 1 

Waler Quality Meter (S/N): YSZ 

‘. ’ Control Box Type (S/N): nrEv) 

6 10 bM I sob ‘t -It>R\ \)‘I PbZO b?uDO~‘t~ot=: 

WC\\ ~~UwTl IIbP7d \ ..m . . \ I \ 



Tetm Tech NUS: Inc. 

ii. ./; 
ChOUtdVA~ER SAMPLE LOG SHEET 

Page1 of 2 

Project I Site: NSB-NLON I DRMO Sample ID No.: 0 /\A\;, & wuz$ - & 

Protect No.: 7363 Sample Locatlon: DdM D 

K 
Mondoring Well Sampler: 2. s/p4 +oN 

[ ] Domestic Well 

[ ] Other: 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

s&MPLEcu,uslmNlNFoR~~ 
cont8ii Requifemmts 

TCL VOIATILES (LOW-LEVEL) !iCC Lp’C X 

I- i I X TCL SEMIVOLATILES - 1 , ~. 

TCL PEST/PCS8 I- I I X 

TCL PAH 

TAL METAL3 (TOTAL) 

TAL METAL3 (FILTERED) 

I 

HN03 X 

HN03 X 

-! ; 

LAB: CEIMIC CORP: .&$$& 

NAR-, Rt 

cot #I >A&:‘1 

LAB: KATAHDIN ANALYTICAL 

WESTBROOK, ME 

cot* Kqsq$/ 

PLICATE I ID No.: 



ml Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6 /-vnNaS 

PROJECT: 
PROJECT NUMBER: 
SITE: 

Initial Water Level: 

NSB-NLON . DATE: Ply= qf 
7363 WEATHER: L- RAIN 0, 

DRMO PERSONNEL: 1-k . s/N\psw 

Water Quality Meter (S/N): y.3 I 610 DNj 21 6 0 (j Y K 
111 -. 



; I 
Tetra Tech NUS, Inc. ‘G~oI;N&~TER SAMPLE LOG SHEET 

Project I Site: NSB-NLON I DRMO 

Project No.: 7333 

39nmJ’ 
Sample ID No.: DhW GM bl/ 2 f) - &1/33 

Sample Location: 

T?d Monitonng Well 

.[ ] Domestic Well 

[ ) Other: 

Total Well De@41 (TD): 

static water Led (WL): 7.91 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

End Purge (hrs): I 010 

Total Purge Time (r&n): 3 0 
T&l Vol. Purged @ 3, c 

t%nt&erRequi- 

TCL VOLATILES (LOW-LEVEL) Ll CL+? 3 X 

TCL SEMlVOlATlLES - I 7 X 
I 1 A ‘- 

TCL PESTIPCBs I2 x 
TCL PAH 

I - 
I 

TAL METALS (TOTAL) I HN03 : i \ X 
I 1 I 1 __ 

TAL METALS (FILTERED) I HNO3 \L 1 \ X 

I I 

-NdmEsx : ., ,,,;+ :,/.,.;: 

LAB: 

NAt?RAGANsEn;‘Rt * 

cot #: ?AsII 

IAS: KATAHDIN ANALYTICAL 

WESTBROOK. ME 

cot #I K 433(6l 

a DUPLICATE I ID No.: 



itl Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT: NSB-NLON N DATE: I * xc. ‘79 
PROJECT NUMBER: 7363 WEATHER: OtJdt Gv3i +T “F 
SITE: DRMO PERSONNEL: j$ JiMPY)?$ 7 EU/+N 5 

Well Screen Depth: I ft. Pump Type/Material: brdd&f / NC 

Initial Water Level: 7 CL @ 074-O hrs. . Pump Intake Depth: 

Total Purge Volume= 3.5 Q/L) Total Purge Time= 30 (min) 

Time Water Level Volume Flow Rate Pump 
feet below TOC mL mUmin Settings 

1007 16.70 13Q9 

Tide Cycle:, 0 High @ 

83 Low@ /o/Y 
0 Not Affected 

~ DO ITurbidity Salinity 1 Eh comments 

Water Quality Meter (S/N): 

Control Box Type (S/N): 



Tetra Tech NUS, Inc. GROliNbWATER SAMPLE LOG SHEET 
PageL of & 

Project I Site: NSB-NLON I DRMO 

Project No.: 7363 

6 Monitoring Well 

[ ] Domestic Well 

[ ] Other: 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

static wster Lea WL): 8. 

=pww): rq727 
End Pugs (hrs): lroq 

Totsl Purge Tii (min): 6 0 

Tc+tslVoLPurged~~. c 

sAMPLEcouEmmNlNFoRMA~ 
mm - Rcq- 

TCL VOIATILES (LOW-LEVEL) 14CLA q=t 3 X 

TCL SEMIVOLATUS - 
\ I x 

TCL PEST/PC& / x 

TCL PAH 
/ 
TAL METALS (TOTAL) 

TAL METALS (FILTERED) 

I I x 

HN03 I x 
HN03 + I X 

-ptory 
wmic Corp. 9 
cehlc Corp. 3 
celmk Corp. 7 

celnliccotp. 3 
WShdhAnalytial 3 

-- I 

I wi*a 
w-y $&f# 

LAB: CEIMIC CORP. “- 
NARRAGAN~, RI 

cot #I 3bl 

IAB: KATAHDIN ANALYTICAL 

WESTBROOK, ME 

coC#: K QfPdl 



0 -R Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: I# EI\~I &t.~LJ65 &do 3 

Water Quality Meter (S/N): Xl647 OR Notes: 

Control Box Type (S/N): ?-I’. 
, u hf’l ’ 4hpIcI (Sh. A: a-G.-365v.!~~.~ .’ ’ ’ ._ ._’ 

I --.j ~ ..I . . ’ ._ ..’ _. _, l “-i 



0 
t_ j p ‘It Tetra Tech NUS, Inc. GRO”&VATER SAMPLE LOG SHEET 

Page- of 1 I 

Project I Site: NSB-NLON I DRMO SampleIDNo.:bQMb-(,kbubb GQ- 

Project No.: 

36 
Monitoring Well 

[ ] Domestic Well 

[ ] Other: 

7363 Sample Location: nflhho - G r*w6 

Sampler: yT EVhk1( 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

Anslysis Pressnrstive --Rsqtdnmcntr 
TCL VOLATILES (LOW-LEVEL) f-fc-I 3 x cfo k-4 
TCL SEMlVOLATlLES 

TCL PESllPCBs 

TCL PAH 

TAL METALS (TOTAL) 

TAL METALS (FILTERED) 

cot #I 3r* 

LAB: KATAHDIN ANAlYTICAl, 

WESTBROOK, ME 

cot #I k(B?$Q 
1 

iI// 

N 0 DUPLICATE ; IDNo.: 



0 R Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT: NSB-NLON 
PROJECT NUMBER: 7353 
SITE: DRMO 

DATE: t.19. 94 
WEATHER: cto~o~/. 4-q-f 

PERSONNEL: jJ 51 h&IN -/-, ru/j/,o 5 

Well Screen Depth: opalb& m=vi 

Initial Water Level: T a 135% ht. 
Pump Type/Material: a&b (Pu C 
Pump Intake Depth: 

Tide Cycle: i right 

Total Purge Volumes (gal 0 I16tL Total Purge Time (min) 4 4 e] NyAffected 

Water Quality Meter (S/N):~ ys 1 6tnJ (5 IfJ a! 

Cpntroj 897 Type (S(N): ~ .-. 

Temp pH Sp Cond DO Turbidity Salinity Eh 
OC mS/cm mg/L NTU PPt mV 

Comments 

Notes: 



0 7% Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

Water Quality Meter (S/N): 

Control Box Type (S/N): 

Turbidimeter (S/N): 

Notes: 

PROJECT: 
PROJECT NUMBER: 
SITE: 

NSBNLON , DATE: 
7363 WEATHER: CL IAL, 3.)c- &y’lr 
DRMO . PERSONNEL: 7; lEt/Gt.l( 



1, ;1- 

0 
Page of _-- R Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

r I Droject I Site: NSB-NLON I DRMO Sample ID No.: D%YW-~MWGJ-&W-~ : 

project No.: 7363 Sample location: 2MWC15 - 

g Monltonng Well Sampler: 

[ ] Domestic Well 

[ ] Other. 

hte: 1/&6/CtG 
b4athod: oL&. g/~&&yJ 

s 
Honitw Reading (ppm): d 

NellCaamg Olemet~ 2 * See Attached Low Row Purge Data Sheet 
- 

for Purge Data 
- 

Laboratory cdkdd 

calmic Corp. r/-- 

Celmll Corp. 
C 

Calmlc Corp. CI 
-- 

caimic Corp. 

- Analytkal V 

KdhdlflAnalytical Y 

w#;o ,’ 2 .‘: VI 

LAB: CEIMIC CORP. 

NARRAGANSETT, RI -- 

cot * 33-e- . 

LAB: KATAHDIN ANALYTIC%- 

WESTBROOK, ME _ 

cot #I 

q)Fg$;- 

- 

TCL SEMlVOlATlLES 

TCL PESTiPCBs 

TCL PAH 

TAL METALS (TOTAL) HN03 , 
x >mb-L 

TAL METALS (FILTERED) HN03 i x mukL 

I I 
O6SEWATlONS/NOTEB 



Tetra Tech NUS, Inc. Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET LOW FLOW PURGE DATA SHEET Well No.: Well No.: ~JwLd<S ~JwLd<S 
DRMO DRMO 

1 1 
PROJECT: NSB-NLON . DATE: AL /w 
PROJECT NUMBER: 7363 WEATHER: &,,., ; %“I= 
SITE: DRMO PERSONNEL: -(-, c ,/h& Ir_ XL p \“! 

I I 

Well Screen Depth: 75 I 14*7~ ft. Pump Type/Material: ~~~ ,/P v c Tide Cycle; 0 High @ 
Initial Water Level: 3-bb @ \ 3&s hrs. Pump Intake Depth: /o 8 3 0 Lowe9 

Total Purge Volume= (ga@ 9 .q Total Purge Time= Y bd (min) P Not Affected 

Time Water Level Volume Flow Rate Pump Temp pH Sp Cond DO Turbidity Salinity Eh Comments 
feet below TOC mL mUmin Settings OC mS/cm mgll NTU PPt mV 

1330 li 3,86 I I 23l.l 30 
%iP 7, I 7.P? 0.067 r0.e %3 0,03 We 0 1 

I3W 3,tm fh’sl 688 6.Ir &Lo* ro.xq &*I 0.01 f96- 

t-3 $0 3877 6.7 593 O,O% y.yq w 0,03 uo. 0 
I I two 3,7q ZO F. GL O.Orrc~ 9.w O,l 0.03 2sL7 1 
I6 3. ‘7fl ZI z1stY odPf-r 7.33 &Z ho-3 2344 
1410 I 7. 0 534 ao5s 9.39 4 I eo3 ‘xi 3 
1 1 ‘4-K ‘JJ v/ v 20 es1 ~sos 9.34- al 0,03 lsw I 

L L II I I I II I I I I I I II 
.,.I -. - - -n--h 

Water Quality Meter (S/N): Water Quality Meter (S/N): IU3247OK m70K Notes: Notes: 
r.1 L a/ II /r I I A , . I> 
[UPeq yz -’ )OCbI- - C\dJk Paw- [UPeq yz -’ )OCbI- - C\dJk Paw- 

Control Box Type (S/N): Control Box Type (S/N): 

Tu.rbidim.eter (S/N): Tu.rbidim.eter (S/N): mm-t= .0640. kwa _ mm-t= .0640. kwa _ - - 



0 
Page- of _3- \ 

R Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

-- 

Project I Site: 

Project No.: 

NSB-NLON I DRMO Sample ID No.: Dl’:~~-@Abd /OS-@A 3; 

7363 Sample LocatIon: (+ww /OS 

Jxf Monltoring Well Sampler: 7. EVb\nI 

[ ] Domestic Well _- 
[ ] Other: 

SAMRHQDATA 
Date: //Lb /qq cobor pH S.C. Tm tuwdity Do -un#y Eh- 
l-h?: 

I - mslan ‘C NlU WL ppt mV 

hheth~& k& e OldJw PULO c(cC~f 7417 i&U lo, OS /. 0 0*24 3.01 - )*.fi- 
. ..,‘. . . ,I* 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

- 

- 

- 

KATAHDIN ANALYTICF- 



-0 It Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: ;, !d\lh; I cx 

PROJECT: NSBNLON . DATE: 1 2b ciq 
PROJECT NUMBER: 7363 WEATHER: 
SITE: DRMO PERSONNEL: 

Well Screen Depth: /a. 3 I ‘3,3 ft. 
Initial Water Level: 3,s.A Q &?A7 hrs. 

Pump Typelkterlol: %Jy LI’dc Tide Cycle: i rrtt $$ 
Pump Intake Depth: . 4 

Total Purge Volume- /II 7 (gal a Total Purge Time= v (mln) 0 Not Affected ’ I/ 6 

Water Level Volume Flow Rate Pump Temp pH Sp Cond DO Turbidity Salinity Eh Comments 
fad hsln,u TAP ml ml lmin .Cdtinnn or mClS.Wl mnll NTI I nnt I II mV 

Time 

I 
,,,“,“,,l 

( 93 3 I I 
I C!c7 3c l-=-P= 

Y c) 1 
,! 39 y . 0,’ 
1 



- 

0 Tt Page_Lof _ F I 

Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

- 

‘reject I Site: NSB-NLON I DRMO 

+oject No.: 7363 

Sample ID No.: i I “-1 :r\ ./ : j f> Ii&& : 

Sample Location: j-jk’~‘; i 
- 

‘id’ Monitoring Well 

[ ] Domestic Well 

[ ] Other: 

Sampler ti 

SAMPLING DATA 

late: 1.7_6. 77 color PH S.C. Temp. TUtbidii Do Salinity Eh - 
‘he: id.33 maan ‘C NTU mg/L 

-:f)ck w&k! @w’ mj# 717 2ll.a 11. 1 0.4 0.7cl 12?3 b 
_ ;;*. d’ 

PURGE DATA 

late: je2&7-94 
‘5 

ktllod:l:~ fi, i;\ A/)&r; &h( 

lcnltcr Readmg @pm): J - 

Yell caalng DImetar ; See Attached Low Flow Purge Data Sheet 
WI Casing Matehal: I”/ C for Purge Data 
‘otal Well Depth (TD): 

itatlc w&r Level (WL): 2.17 

he casing vclume&&): 

Itart Purge (hrs): 09 3 fi 
ind Purge (hrs): IO30 

ratal Purge ri (min): T< 

- 

- 

SAMPLE COUEOTION INFORMATION +. 
Analysis Pmservatlva Container Requbanents 

rcL VOUTILES (LOW-LEVEL) ’ : -‘L ’ < X 

EL SEMIVOLATILES - X 

rcL PESTPCBS 
I I 

- I X 

TCL PAH 

TAL METALS (TOTAL) 

TAL METALS (FILTERED) 

X 
I 

HN03 X 

HN03 J ! X 

ORSERVA~INOlES 

Ceimtc Corp. 
-- 

ceimlc Corp. 

Kabhdln Analytical 

Katahdin Analytid 

I 
UBINFO ., 

pW: CEIMIC CORP. 

NARRAGANSETT, RI -, 

cot #: 3sfr 

LAB: KATAHDIN ANALYTICA’: 

WESTBROOK, ME _ 

cot #: kca3Ci3I 
-- 



p 
v5 

R Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.1 C, ;L\\.,\, I LJ$.b 

PROJECT: NSBNLON DATE: \-a(&,? --tlq 
PROJECT NUMBER: 7363 WEATHER: ~k&Al-. L./(y~ 
SITE: DRMO PERSONNEL: 7. ru6i.s / K. 3: “--y.5.b , ” 

I 

Water Quality Meter (S/N): 

Control Box Type (S/N): 

Turbidimeter (SIN): 



0 
1 

Ilt Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 
Page1 of- : 

-- 

Project / Site: NSB-NLON I DRMO 

ProJect No.: 7363 

Sample ID No.: &‘M.;- 614~ I \ %- C-h c Q _’ 

Sample Location: /n hc G; I I -5 -- 

w Monrtormg Well 

[ ] Domestic Well 

1 I 1 Other: 

Sampler: -r &c-‘-5 

- 

/ SAMpuNoDATA 
Date: l/‘z7/94 COtOr PH S.C. Tsmp. nlrbuty Do Eh- 
Time: (( fr 

-w 
m&m NTU WL PM mV 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

- 

3 * 

IAB: CEIMIC CORP. 

llh 
NARRAGANSETT, RI - 

-v 
l&j 

‘i 

@ep bR@ 

L7 
cot #I 3Wi2 - 

d ’ pi+ 
LAB: 

@ (+Au,” D 
KATAHDIN ANALYTIC-, 

WESTBROOK, ME . 
\ cot #I K Jzw@/ 

/I -. 
’ cbsckifcouactedz sls): 

I ID No.: 

’ - 
1 



0 R Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: l&tw IIS 

PROJECT: NSB-NLON 
PROJECT NUMBER: 7363 
SITE: DRMO 

, DATE: I l~7h4 
WEATHER: .<u,\nh Q 30°F 

PERSONNEL: . q- . G ‘&, t,, < 
I 

Water Quality Meter(SM): YSI Notes: I hh/ 
I ’ 

Control Box Type (SIN): mQ lNJrU ~r:;mJ (SlrJ lb1 VI\ 
Turbidimeter (S/N): LcrwoHt zeta hid o bL(b -\,cl’k) 



0 ‘It PageL of J-- 
Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Proled I Site: NSB-NLON / DRMO Sample ID No.: bk~lno &AL/ Ii 0 C-u/03 _ 
Project No.: 7363 Sample Location: On/Mu\ - 

‘f+Monitonng Well Sampler: Ii, S(Tv\P5ON 

[ ] Domestic Well 
- 

[ ] Other: 

SAMPtJW DATA 
MS: /117* 9r -color PH S.C. Tsmp. TWbidity 00 salinity Eh - 
hIIt%: If ‘37 

-:m R@xd pm9 cvak Isago 360~ 12.4 

NTU PH 

8 o:g 2&.7L -,;;. j - 

PURGE DATA 

- 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

sAMPLEcouEclloNlNFomdAlloN 
AlUplS Pressrvatlve Container RequiremeMs 

TCL VOLATILES (LOW-LEVEL) 1. c\ 4-‘c X 

TCL SEMIVOLATILES ! X 

TCL PESTlPCBs 
8 

- I X I 4 
TCL PAH I ‘x 

I I I 

TAL METALS (TOTAL) I HN03 1 1 X 

TAL METALS (FILTERED) I HN03 & X 

I 

lAUX4ltO~ COlkClCld 

Ceimic Corp. 
3 -_ 

cellnio Corp. 1 

cslmk Corp. I 

celmlc Corp. I y-- 

Katehdin Adytid I -. 
Katshdll Analytld 

IAB: CEIMIC CORP. 

NARRAGANBl3T RI -_ 

cot #I &+a 

LAB: KATAHDIN ANALYTICAL 

WESTBROOK, ME _ 

cot #I A d?cb/ 
I - 

-SD E-WKI’CATE I ID No.: 
- 



0 R Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT: NSBNLON DATE: r-17.99 
PROJECT NUMBER: 7363 WEATHER: w/q& 3fl ‘F 
SITE: DRMO PERSONNEL: c(, s/bpSOz\/ 

Well Screen Depth: Pump TypelMaterlal: puc 7 ,- I 8 r ft. Tide Cycle: 0 High @ /al&a- 
Initial Water Level: @ hrs. Pump Intake Depth: Jiii$ow @I /a r4 

Total Purge Volume- 3 l k @L) Total Purge q Not Affected 

Water Level Volume Flow Rate Pump 
feet below TOC mL mUmin Settings 

2. 6L 
0 

267 =% 
2.6 8 J, mQV 

x7< aw 3 5p5l 

Comments 
Y”. . 

I2.b b.07 I ,b. LU IV. n z7 =.BC -Ix 6 
jX,c 6, U9 136.07 lC3r I1 243 -f%,3 

Water Quality Meter (S/N): v/5/ L/obM 10-7 ofl Notes: 
, 

Conlrol Box Type (S/N): QED 1678 (I 



ROUND 4 



0 
Pagel_ of 2 

R 
Tetm Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

I ‘reject / Site: NSB-NLON / DRMO Sample ID No.. DRMO-6MWl S-GW-04 I 

I ‘reject No.: 7363 Sample Locatlon: 6MWl S 

[X] Monitoring Well Sampler. T. Evans / K. Simpson 

; ] Domestic Well 

( ] Other: 

SAMPUNG DATA 

t late: +. 2% 7 7 

I 03-5 
Color pH S.C. Temp. Turbidity Do Salinity Etl 

1 rime: mS/cm MU 

c&4 646 %7jb IL”> 0 

mg/L PPt 

t dethod: Low Plow/Bladder Pump 7.74- e;3Q &- 

PURGE DATA 

I m 

I ulethod: Low FlowBladder Pump I 

I Monitor Reading (ppm): n I 

\ Nell Casq Diameter: 2 in. I See Attached Low Flow Purge Data Sheet 
\ -1 for Purge Data 

( Static Water Level (WL): 6, 8 7 
I 3ne Casing Volume @o I. 9 
, Start Purge (hrs): 042 7 
I End Purge (hrs): I 0 3< 

Total Purge Tit (min): 6 p 

Total vol. Purgsd@~): ,3- (& 

SAMPLE COLLECTION INFORMATlON 

Analysis 1 Pmsanfativs 1 Container Requirements Laboratory colleted 

TCL VOLATILES (LOW-LEVEL) HCI 3 X 40 mL Vial Ceimic Corp. / 

TCL SEMlVOLATllES None A x 1LAmber Ceimic Corp. 

TC L PESTIPCBe ~ I None 1a.x 1 L Amber Ceimic Corp. 

TCL PAH ~~ I None 1 i X 1LAmber Ceimic Corp. / 
I I 

TAL METALS (TOTAL) I HN03 I 1 X 500 mL HDPE Katahdin Analytical / 

TAL METALS (FILTERED) HN03 1 X 500 mL HDPE Katahdin Analytical .r/ 

I 
LABWFO : ..,... 

LAB: CEIMIC CORP. 

NARRAGANSEIT. RI 

cot #: 0@7? 

LAS: KATAHDIN ANALYTICAL 

WESTBROOK, ME 

?iw n~!Ea 1127 cot #: r( G4-( 444 

Signature(s): 
I 



0 7% Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: ( w Id \ s 

PROJECT: 
PROJECT NUMBER: 
SITE: 

.- 

NSB-NLON DATE: +I? -) 7 

7363 l-25“ I-’ - WEATHER: cf /?,+‘qrpf Cri/&-i~ 
DRMO PERSONNEL: Q, 5lMPKJD( 

Water Quality Meter (S/N): I;, 10 - Notes: 

~ @,ntrol.BoxlTyp~- @IIN): 9~. 
/ 

.+ ,I-’ ‘.:- r(Tb’ fi- I J- . \ -’ I-’ .L,- J-’ &-” -J-r” - 1 
Tuibidimelet (S/N): /4tim- -.fici I L-.41 “I.%. -. 

r 1 



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

sroject / Site: 

‘reject No.: 

:X1 Monltortng Well 

1 ] Domestic Well 

[ ] Other: 

NSB-NLON / DRMO Sample ID NO.: DRMO-6MW2D-GW-04 

7363 Sample Location: 6MW2D 

Sampler T. Evans I K. Simpson 

SAMPLING OATA 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

. I , 



0 R Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: (ii p 12, 1 \> 

PROJECT: 
PROJECT NUMBER: 
SITE: 

-~-- -~--. - _____--. ._.___ _. 
NSB-NLON DATE: 4- i 1 7. j --___-- -_ -.-- 
7363 WEATHER: h/c< 
DRMO PERSONNEL: 

Well Screen Depth: 7k.V I F(v6 ft. 

Initial Water Level: 5;70 @ OflO< hrs. Pump Intake Depth: 

Total Purge Volume= (@I&) 1 r 7 Total Purge Time= 4-7 (min) 0 Not Affected 

Time Water Level Volume Flow Rate Pump 
feet below TOC mL mL/min Settings 

<. 7(’ 0 *cr”’ 5c’ f<, ,\ 

q. YZ ! 
27C’ 

I ; ( I’%/ 

pH Comments 

Water Quality Meter (S/N): 15, 176477/? . 50~ 13% 97Kf 697 

Control Box Type (S/N): QED 166Yb 
, xbio ,,.._. 3r (L.. -,. cc: , C8O-f ‘ < t, - I’ - -j 7 

Notes: 

- - -. - .- - 
“--- \ -‘ 



I z Page- of - 
Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Project / Site: 

Project No.: 

NSB-NLON / DRMO 

7363 

Sample ID No.: 

Sampie Locatlon: 

1 

DRMO-6MW2S-GW-04 

6MW2S 

(Xl Monitoring Well 

; ] Domestid Well 

[ ] Other: 

SAMPLING DATA 

Sampler: T. Evans / K. Simpson 

Date: 4 . 2 1 - 7 9 

Time: 67 bY5 
Method: Low Flow/Bladder Pump 

’ Date: q a 2[ -qq 

Method: Low Flow/Bladder Puma 

Color PH SC. Temp. Turbidity Do Salinity Eh 
mSkm “C MU WL PPt mV 

ckk b.pj ad l cJd q .u$? O&i 7.2’) is.22 /G* / 
PURGE DATA . 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

Static Water Level 

Total Vol. Purged (ga 

SAMPLE COLLECTION INFORMATION 

Analysir Preaervrtive Container Requirements Laboratory collaoted 

TCL VOLATILES (LOW-LEVEL) HCI 3 X 40 mL Vial Ceimlc Corp. J 
I 

I TCL SEMIVOLATILES I None I ax 1LAmber I Ceimic Corp. I J 
TCL PEST/PC&I None 3. x 1 L Amber Ceimic Corp. u 

TCL PAH None a x 1 L Amber Ceimlc Corp. w 

TAL METALS (TOTAL) HN03 1 X 500 mL HOPE Katahdin Analytical I( 

TAL METALS (FILTERED) I HN03 I 1 X 500 mL HDPE Katahdin Analytical Y 

I I 

LAB: CEIMIC CORP. 

NARFtAGANSElT. RI 

cot #: c$w 

LAB: KATAHDIN ANALYTICAL 

WESTBROOK, ME 

cot #: \ca4wl9 

Chwk It Co&act& Signature(s): 

q MSlMSD 8/ DUPLICATE I ID No.: &wCg w ($fJ IqG\ 



P&J Tktra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT: NSB-NLON DATE: ti. ,i \. li] ‘1 

PROJECT NUMBER: 7363 WEATHER: c\c4kA. J -Ll\htiq Q,l_ &= 
SITE: DRMO PERSONNEL: q-. FUciLI J 

0 Not Affected 



0 
PageI of 3 

R Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 
i ? 

Bro!ect i Site: NSB-NLON I DRMO Sample ID No.: DRMO-GMWGD-GW-04 

“reject No.: 7363 Sample Locatton: 6MW6D 

:X: Monitoring Well Sampler T. Evans / K. Simpson 

: : Domestlc Well 

; : Other: 

SAMPLING DATA 
Date: 4: /y 79 Color pH S.C. Temp. Turbidity Do Salinity Eh 
Time: ITS mS/cm “C MU mg/L PPt mV 

Method: Low flow/Bladder Pump rnr( s.tDq q.Q3 I\,03 43.4 O&77 2.37 cv*7 
PURGE DATA 

Date: q-19, 99 

Method: Low Flow/Bladder Pump 

Momtor Reading (ppm): 0 * i) 

Well Casing Diameter: 6 in. See Attached Low Flow Purge Data Sheet 
Well Casing Material: Open Bore for Purge Data 
Total Well Depth (TO): 46.0 feet 

Static Water Level (WL): ma, 

One Casing Volume(ga@z ) O(r .7 
Start Purge (hrs): 17st 

End Purge (bra): / q 40 

Total Purge Time (min): i / 

Total Vol. Purged (gaVL): T4 7 

SAMPLE COLLECTION INFORMATION . 

Signature(s): 

IAwNmii: . . . ..i 

LAB: CEfMlC CORP. 

NARRAGANSElT, RI 

cot #: 00-k 
LAB: KATAHDIN ANALYTICAL 

WESTBROOK, ME 

cot #: I< 04 w44 



lrtl Tetra Tech NW, Inc. LOW FLOW PUkGE DATA SHEET Well No.: 6 ; ,’ l!,i (, 1.’ 

PROJECT: NSB-NLON 
PROJECT NUMBER: 7363 
SITE: DRMO 

Well Screen Depth: sot5 / L)d,o ft. Pump Type/Material: (5th J;j ( d If’d c 
Initial Water Level: @ 13 % hrs. Pump Intake Depth: 8-s& xc, cl0i-m~ 

Total Purge Volume= 4=7 &q Total Purge Time= / I,/ (min) 

-Tim! Water Level I Volume Flow Rate I I Pump 
feet below TOC mL mUmin Settings 

I I IA3i> Oli 

Water Quality Meter (S/N): 6 \O Qr\ \r j (o\d LS YS \ 1-j (&-q 

Tide Cycle: 0 High @ 

Cl Low@! 

B Not Affected 



0 R Tetra Tech NUS, Inc. LOW FLOW PUkGE DATA SHEET Well No.: 9 I4 w b f3 

PROJECT: 
PROJECT NUMBER: 
SITE: 

NSB-NLON , DATE: CL- (7 - y’i 
7363 WEATHER: c\&lL, ( jkb-& , 5% ‘- iYF 
DRMO PERSONNEL: I 

q-. CJkLj J ’ 

Well Screen Depth: GIG P3L I ft. Pump Typelhtaterlal: 
Initial Water Level: @ hrs. Pump Intake Depth: 

Total Purge Volume- 4;7caW Total Purge Time= (mln) ,/ ! / 

Water Level 1 Volume 1 Flow Rate 1 Pump 

Tide Cycle: 0 High @ 
0 Low@ 

w Not Affected 

Turbidity1 Salinity 1 Eh Comments 

Water Quality Meter (S/N): Notes: 

Control Box Type (S/N): 

Turbidimeter (S/N): 
- ------ ----- -------- - ---. ----- -.---- ._....~ - ~.~ - .-...-.----. ---...--- -.. - -...- 



0 
Page\ of - 4 

‘It 
Tetra Tech NUS, Inc. GROUNDWATER SAMF?kE LOG SHEET 

Project / Site: NSB-NLON / DRMO 

Prolect No.: 7363 

Sample ID No.: 

Sample Location: 

DRMO-GMWGS-GW-04 - 

6MW6S ~ 

IX] Monitoring Well 

; ; Domestic Well 

[ ] Other: 

Date: 4-0 17 .yT 

Time: 14-41 
Method: Low flow/Bladder Pump 

Sampler: T. Evans / K. Simpson 

. 
SAMPLING DATA I 

Color pH SC. Temp. Turbidity Do Salinity Eh 
mYcm ’ “C NTU mg/L PPt mV .-- 

~la+R G by a&z 7, 8 OI 30 Y.q7 0. /F 1+$. G “’ 
p PURGEDATA 

Method: Low FbwIBlsdder Pump 

,.. 
See Attached Low Flow Purge Data Sheet 

for Purge Data 
- 

Static Water Level (WL): 8, <7 

Total Purge Time (min): 

TCL VOLATILES (LOW-LEVEL) 

TCL SEMIVOLATILES 

HCI 

None 

3 X 40 mL Vial 

a x 1 L Amber 

TCL PEST/PCBs 

I I 

I None I -; x 1 L Amber 

TCL PAH I None 1 x X 1LAmber 

TAL METALS (TOTAL) 

TAL METALS (FILTERED) 

HN03 

HN03 

1 X 500 mL HDPE 

1 X 500 mL HOPE 

Total vol. purged@iy~): 3, d, - 

SAMPLE COUECllON INFORMATION 
Analysis 1 Preaenfative 1 Container Requirements Laboratory 1 colkotad 

Chwk if Cal- Signature(s): 
/ 

Ceimic Corp. 

Ceimic Corp. 

Ceimic Corp. 

Ceimlc Corp. 

Kstahdin Anslytical d/ 

Ketehdin Anelylicsl 

LAB: CEIMIC CORP. 

NARRAQANBRT, RI ---- 

cot #: aY-N 

LAB: KATAHDIN ANALVEAL -- . 
WESTBROOK, ME . 

cot #: \a* \9 99 ;. 



0 It Tetra Tech NUS, Inc. Tetra Tech NUS, Inc. LOW FLOW PUkGE DATA SHEET LOW FLOW PUkGE DATA SHEET Well No.: Well No.: ; ;‘I/” L.1 C; h ; ;‘I/” L.1 C; h 

PROJECT: NSB-NLON . DATE: 
PROJECT NUMBER: 7363 

+ / 7 Cj+l 

SITE: 
WEATHER: $un(~f 6+-Og 

DRMO PERSONNEL: t&/M 

Well Screen Depth: kh6 I IW ft. 

Initial Water Level: 8.9’7 @ 1x0 hrs. Pump Intake Depth: 

Total Purge Volume= 3, f& ((p/U) Total Purge Time= 4-4- (mW 

Time Water Level Volume Flow Rate Pump Temp pH UpCond DO Turbidity Salinity Eh Comments 
feet below TOC mL mUmin Settings OC mS/cm mgll NTU PPt mV :q C”..t+$ 

13s-5--- .8q G -W “>4* i0; 1 CLL us7 lc3.17 iA-3 0, IL /4Z,C> 0,330 
lq--fK- 853 I /<is1 10. I 5-32 04.1~ r0.y~ 1.11 0,/s H-7 8 (J .3;3i> 
4-K-- AS-? I Y, g ~.‘t-Y ~1~27 10.86 0.7C oat< trf. I 0 J-La 

If-x2 I %/ 6.=7 10.4-7 &7/ O.t< tSl,c>c- 0.3m 
q-s- I 4,6 CM- Q.128 /OS7 o.rc, k/5- K2.f 043w 
If-30 57 G60 0,217 lo,2~ 0,3& o,tC K-l.2 13 cm 
l435- 13kooe V 

s 
, cd7 0.217 '737 0-30 o,.I~- 4&L 04J i> /- 

.--#a-- -- --- I-, 
151 WaterQualityMeter(S/N): 17 ST35 K - sr@c Y(&5067b I Water Quality Meter (S/N): I7 Jr3 5 Y - sa~0c Y (&5067b 

Control Box Type (S/N): Control Box Type (S/N): Wo lb786 Wo lb786 
Turbidimeter (S/N): Turbidimeter (S/N): 



0 
PageL of 2’ 

R Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET - 

Project 1 Site: 

Projecr No.: 

NSB-NLON / DRMO 

i’363 

Sample ID No.: DRMO-GMWSS-GW-04 --I* 

Sample Location: 6MW9S 1 

I 

1x1 Monttonng Well Sampler 
-J 

T Evans / K. Simpson 

: . _ Domestic Well 

i ] Other: J _- 

1 
w-r -AU DATA . 

I Calar I ai.4 i S.C. t Tama. 1 Turbidihf I DO 1 Salinitw I #Z. Date: +--~s 7 4 --.-. r-- -.-. . ----r- --------I --------, UI 

Time: /PI+ mSlcm “C MU mg/L PPt I mV - 

Method: Low Flow/Bladder Pump Lcwt +zliJ ~.osQ EC q 0. y I32 0.Q 

WRQE DATA 

I 

_- 

Method: Low flow/Bladder Pump 

Momtor Reading @pm): 2, 

Well Casing Diameter: 2 in. 

Well Castng Material: PVC 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

:,A 

Total Well Depth (TO): 11.8 feet 

Static Water Level (WL): %37 

Start Purge (hre): 1 1 1 7 
. . 

\ 

-- 

End Purge (hrs): j/4+ 

Total Purge Time (min): 3 , 

Total Vol. Purged &ih): L 7 - 

SAMPLE COLLECllON’lNFOFlMATlON 

Analysis 1 Preeewathre 1 Container Requirements I 
TCL VOLATILES (LOW-LEVEL) 

TCL SEMIVOLATILES 

TCL PEST/PC& 

TCL PAH 

TAL METALS (TOTAL) 

TAL METALS (FILTERED) 

HCI 

None 

None 

None 

HN03 

HN03 

3 X 40 mL Vial 

x X 1LAmber 

2 x 1 L Amber 

x x 1 L Amber 

1 X 500 mL HDPE 

1 X 500 mL HDPE 

A 

Laboratory collectsd 

Ceimic Corp. L/ *L 

Ceimtc Corp. r/ ; ’ 

Ceimic Corp. 4 r-, 

Ceimic Corp. I/: 

Katahdin Analytical 

Katahdin Analytical 

I I 

OBSERVATIONS / NOTES 

NARRAWNBETT, RI - 

LAB: KATAHDIN ANALYTlCAL - 

WESTBROOK, ME t 
coc #I i< r: 4-1 Y9Y H 



Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6WW 

PROJECT: 
PROJECT NUMBER: 
SITE: 

NSB-NLON 
7363 

DRMO 

Well Screen Depth: -7 3 I Il*F; ft. 

4 * 37 @ f 1 1-3 hrs. 

Pump Type/Material: ~&kr / 0 ” 0 High @ Tide Cycle: 
Initial Water Level: Pump Intake Depth: 10. o-wiot 0 Low@ 1117 
Total Purge Volume= w @w k, Total Purge T~I+IB= +b+ (minf’ 

I w 
Not Affected 

.T 

Water Level Volume Flow Rate Pump 
feet below TOC mL mlfmin Settings 

-y-37 0 x70 
I> 

3&s 
47.3 8 VT I%/ 
y* 4c/ 
q-.4 (I’ 
4; w \o,lbo V \/ 

I 
I I I I I I 

Comments 

Water Quality Meter (S/N): Gj() - 17 34-S f=?. 7cf 50 (,7 L 3X(& Notes: 

Control Box Type (S/N): QED /6GlG 
Turbidimeter (S/N): 



- 
Page1 of 2 

Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET - 

Protect / Site: 

Pro!ect No. : 

NSB-NLON / DRMO 

7363 

Sample ID No.: DRMO-6MWlOPGW-04 ” 

Sample Location: 6MWlOD / 

I 

[X) Monitoring Well 

[ ] Domestic Well 

Sampler: 
--I 

T. Evans / K. Simpson 1 

[ ] Other: 

SAWkING DATA 

See Attached Low Flow Purge Data Sheet 

Total Well Depth (TO): 54.1 feet 

for Purge Data 

Start Purge (hrs): 

SAMPLE COLLECTION INFORMATION 
Analysis 

TCL VOLATILES (LOW-LEVEL) 

Preamtative 

I-ICI 

Container Requiremmt8 

3 X 40 mL Vial 

TCL SEMIVOLATILES I None 12-x 1 L Amber 

TCL PEST/PCBs I x 1 L Amber 

TCL PAH I Pkms [ x X 1LAmber 

TAL METALS (TOTAL) HN03 1 X 500 mL HOPE 

TAL METALS (FILTERED) I HN03 I 1 X 500 mL HDPE 

I I 
’ OBSEIWA~ONSCNOTES 

Laboratory 

Katehdin Analvtical I 4 

LAB: CEIMIC CORP. 

NARRA~ElT, RI -& 

LAB: KATAHDIN ANALYTICAL - 

WESTBROOK, ME : 

cock \c.q($‘tT 

Chsdc if Collectedi 

ud$kATE I ID No.: 



0 R Tetra Tech NUS, Inc. LOW FLOW PUkGE DATA SHEET Well No.: 6 I‘$ \,A 1 (J , :) 

PROJECT: 
PROJECT NUMBER: 
SITE: 

NIB-NLON 
7383 
DRMO 

Pump Type/Material: 

Water Quality Meter (S/N): f 

Control Box Type (S/N): wo 1661 b 
Turbidimeter (S/N): a iw-rl- OYl6-4348 



- 

I -L Page- of - 
Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Project / Site: 

Project No.: 

[X] Monitoring Well 

! : Domestid Well 

[ ] Other: 

NSB-NLON / DRMO Sample ID No.. DRMO-GMWlOS-GW-04; 

7363 Sample Location: 6MWlOS 

Sampler T. Evans / K. Simpson 

SAMPLING DATA s 
Date: q*LcJ-. ‘iq Color pH S.C. Temp. Turbidity Do Salinity Eh 
Time: o$fctr( mSlcm “C NTU mg/L PPt mV - 

Wethod: Low flow/Bladder Pump CleAH 7.17 G3T mn c- I.@ char 4.66 412 l 4 
PURGE DATA 

3ate: i(7u74 7 ~ 

Wethod: Low flow/Bladder Pump 

blonrtor Reading (ppm): [, 

@Jell Casing Diameter: 2 in. 

--- 

@Jell Casing Material: PVC I 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

Total Vol. Purged (gav 5 ,7 1 I-1 
SAMPLE COLLECTION INFORMATION 

Analyeis 1 Presewattve 1 Container Requirements c Laboratory 1 colkctaci 

TCL VOIATILES (LOW-LEVEL) HCI 

TCL SEMIVOIATILES None 

TCL PESTIPCBs None 

TCL PAH None 

TAL METALS (TOTAL) HN03 

3 X 40 mL Vial 

‘A x ILArnber 

a x 1 L Amber 

2 x 1LArnbr 

1 X 500 mL HDPE 

TAL METALS (FILTERED) I HN03 I 1 X 500 mL HDPE 

I I 

^ .  .  I .  

Ceimic Corp. J- 

Ceimic Corp. J * 

Ceimtc Corn. I v 

Ceimic Corp. J 
-I 

Chsok iI CON- YlgnaIura(s): 

-cl -m I ID No.: 

i 

LAB: CEIMIC CORP. 

NARFlAGANSEn: Al - ru’ I 

COC#: 0 rP4 

LAB: KATAHDIN ANALYTICAL - r I 
WESTBROOK. ME 

cot #: Kn4Rvi 



Tetra Tech NUS, Inc. LOW FLOW PUkGE DATA SHEET 

PROJECT: 
PROJECT NUMBER: 
SITE: 

NSB-NLON DATE: + zc,.- 79 
7363 WEATHER: c (#A \/- 
DRMO 

. uicbnc, _ Lls*,= 
PERSONNEL: T - ~dl\kS J 

0 Not Affected 

Water Quality Meter (S/N): 

Control Box Type (S/N): 

Turbidimeter (S/N): 



GROUNDWATER SAMPLE LOG SHEET - m Tetra Tech NW, Inc. 

Project / Site: 

Project No.: 

1x1 Monitoring Welt 

[ 1 Domestic Well 

[ ] Other: 

NSB-NLON / DRMO 

7363 

Sample ID No.: DRMO-6MWl 1 D-GW-04 ” 

Sample Location: 6MWll D 

1 
Sampler: T. Evans I K. Simpson 

, 

J 

SAMPUNQ DATA. 
Date: y-- 22-c9 COW pH SC. Temp. Turbidlty 00 Sallnfty Ell 
Time: /026 mYcm “C fUTIJ WL PPt mV 

Method: Low flow/sledder Pump C/L ‘7.16 3m IL&6 (0 2‘Qt ‘772.w -79. d’ 
PURQE-TA.. 

Date: q- 22. 59 

Method: Low l?ow/Btadder Pump 
I 
1 / 

See Attached Low Flow Purge Data Sheet 
$4 

for Purge Data 
Total Well Depth (TD): 85.0 feet 

Static Water Level (WL): 2 .kY 

One Casing Volume(ga 53.7 
Start Purge (hrs): 0 9 2s 

End Purge (hrs): /a 2 {- 

Total Purge Time (min): G 0 

Total Vol. Purged (g& / / .&y 

- 

,, 
SAMPLE COLLECTION INFORMATlON 

Analysis Preservative 

l-CL VOLATILES (LOW-LEVEL) HCI 

TCL SEMIVOLATILES None 

TCL PESt/PCRs Ncns 

Container Requirements 

3 X 4OmLVfal 

2 x 1LAmber 

z x 1LAmber 

TCL PAH 

TAL METALS (TOTAL) 

TAL METALS (FILTERED) 

HN03 

HN03 

% x 1LAmber 

1 X 500 mL HDPE 

1 X 500 mL HOPE 

Chsck lf Col- Signature(s): 

cot #: m7r 

LAS: KATAHDIN ANAfmYTfCAL -7 

WESTBROOK, ME 

COC#: Kuv /4 99 



Tetra Tech NUS, Inc. LOW FLOW PUkGE DATA SHEET Well No.: 6 14 u I I IJ 

PROJECT: 
PROJECT NUMBER: 
SITE: 

NSB-NLON DATE: q 17. -yl 
7363 WEATHER: [, ti& ccS-.P~~ 
DRMO PERSONNEL: (=WbS 

Waler Quality Meter (S/N): ys\ Notes: 

Control Box Type (S/N): via w\ w&J iv 
Turbidimeter (S/N): Ldb‘tk a-oar, ( 



- 

0 It PageI of & . 
Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET - 

Project / Site: 

P reject No. 

[X] Monitoring Well 

: j Domestic Well 

[ ] Other: 

Date: +. u -77 

lime: [OOB 

Methcd: Low flow/Bladder Pump 

NSB-NLON I DRMO 

7363 

Sample ID No.: DRMO-6MWl 1 S-GW-04 

Sample Location: 6MWllS , 

Sampler: T. Evans / K. Simpson 
I. 

I 
-.I 

SAmmJNG DATA 
Color PH S.C. Temp. Turbtdlty Do salinity Eh 

mSkm 

ClM 7x8 ~.#I- 0; 
-I 

Method: Low Flow/Bladder Pump 

Monitor Reading (ppm): 6 

Well Casang Diameter: 2 in. 
I 

See Attached Low Flow Purge Data Sheet 
for Purge Data . Well Casing Material: PVC 

Total Well Depth (TO): 13.6 feet 

Static Water Level (WL): 3. c3 

One Casing Volurn +jih: 1. 6 

Start Purge (hrs): 0 720 - 

End Purge (hrs): IO08 

Total Purge Time (min): y 
I 

Total Vol. Purged@): a, 7 -. 

SAMPLE COLLECTlON INFORMATION 

Analvsis I Preservative I Container Requirements I 

TCL VOLATILES (LOW-LEVEL) HCI 

TCL SEMIVOLATILES None 

TCL PESTlPCBs None 

TCL PAH None 

TAL METALS (TOTAL) HN03 

TAL METALS (FILTERED) HN03 

X 

; x 

40 mL Vial 

1LAmber 

X 1 L Amber 

7 x 
1 L Amber 

1 X 500 mL HDPE 

1 X 500 mL HDPE 

i 

Celmic Corn. I 

Katshdin Analytic4 
I 

LAS: CEIMIC CORP. 

NARRAGANBEIT, RI - 

cot #: or?l~ 

LAS: KATAHDIN ANALYTICAL - 

WESTBROOK, ME 

cot #: \coYwicj 

Check iI Collected: 
I 

Signature(s): 
1 i - 



0 It Tetra Tech NUS, Inc. LOW FLOW PUkGE DATA SHEET Well No.: @WJl\S 

PROJECT: NSB-NLON 
PROJECT NUMBER: 7363 
SITE: DRMO 

Well Screen Depth: 3,s I \3*5 ft. Pump Type/Material: 13 \kd3cr!pdC 

Initial Water Level: 3.%3 @ 0~~~ hrs. Pump Intake Depth: 11 .o # + m( 

Total Purge Volume- (@a k , 7 Total Purge Time- * (mini 

Time ..* 

Water Quality Meter (S/N): 176477/4, - 610 , 3~4 & 
._ 

Temp pH Sp Cond DO 
OC mS/cm mg/L 

10.4 I 7lo> (9.75-b IO,34 

lo.+ 1707 14.68~ lo, 41 
/a+- pYj 9,726 0.6 

7.08 4.6& al-w 

Tide Cycle: q High @ 

-lzf4owo IO26 
0 Not Affected 

Turbidity Salinity I I Eh II Comments 

NTU 1 ppt 1 mV 



APPENDIX B 

STATISTICS 



NEW LONDON 267 
DOWNGRADIENT GW RESULTS 

95% UPPER CONFIDENCE LIMITS 
TER 

. . . 1 FREQUENCY OF DETECTION 1 AVERAGE [ W NORMAL 1 W LOGNORMAL 1 W TEST 1 DlSTR!3UTlON UCL - NORMAL 1 UCL - LOGNORMAL 1 DETECTS - MAX 1 95% UCL 1 

\L( 
. . 

0.5417 I 0.5356 0.5356 
I 

I 1 
1.3879 7 

I 7126 --.-. 

~NTHENE 
:OiG-.H.IIPERYL ENF 

-.. --- 

0.0363 I 0.6246 1 0.6224 o.gz LOGN m9 
0.04~- ’ 

I 1 - --_- 

3126 0.0’ 
, I-x? 

-.--. . ..” 
~~ &dROPHENOL .-.._ l/26 0.0352 ohm 1 “.i 

1125 10.97 0.6535 HRENE 1 O.tjtm~ 
17/7ij 0.091 0.6039 I n7cm I no3 11 n 

“. 

L 0.1245 0.1683 O.&l3 O.“- 
IORMAL 0.0959 0.088 0.28 0.088 

4L 0.1189 n 1117 

Lo- I - - - - - , -. . 

-.- 
I V.” 

1 1 -. ..-.. 0.132 0.0798 0.7422 ) 
) 

.LI 1 0.1307 0.8047 0.56 0.92 
1 LOGNORMAL 1 

I 1 0.1307 
0.1042 1 0.1188 0.28 ) 0.1188 

Ll 463.7672 1 756.3893 2780 Ll 1 756.3693 1 3.7139 I ) 3.7373 I 
I 

ANTIMONY I 
, L0P.r 

l/26 
ARSENIC 

I 2XiL 1 u.0411 1 0.7347 
. ..̂ .̂. I - --_ 

Bold indicates parameter has been identifiied as a potential COC. 
Data sets which fail the W test for normality 
and lognormality are assumed to be lognormal. 

-.-.- I.“.“” 
15 I 

, 
0.0291 I 0.0775 

77 I 
I 0.0291 

107!=Idl\ I 

CALCIUM 
--.-. 

26126 162253. 
CHROMIUM 4126 
COBALT 

J.“DID 1 
I 

-..--. , I.“,“” 

. . .-.. 18126 2426.6827 LEAD 0.7504 I 0.92 LOGNORI 
6126 2.2454 

MAGNESIUM 
0.8--‘- ’ 

^^^__ 0.922 ) I --- 1 . 

^ ^ 

POTASSIUM a-. -. . . . . . . 

-.---. 
I 7126 4.7458 0. 

26128 141687.3077 0.8753 ) o.92o1 _. 
20 3.1725 0.3824 1 n ~17~ I nc 

I 7126 
- .--- .-. .-. “.““.” 

1 12.1837 ZINC ) 0.5596 ) u.y 
1 O/26 67.7135 1 0.5394 I i-19 

649 I 280 I 7fm I 

-.-- 

MALI 
-“.“-“I 

112.3587 1 195.9806 1 513 1 195.9806 

NEWlondonSW.xls 



NEW LONDON 267 
DOWNGRADIENT GW RESULTS 

96% UPPER CONFIDENCE LIMITS 

:K I . . .--- 

I I 7nni 175 I I 0.9106 1 0.92 i LO 

---.-. - , , 

,c I r;i771 I 07221 I 

B&f indicates parameter has been identifiied as a potential COC. 
Data sets which fail the W test for normally 
and lognormality are assumed to be lognormal. 

Page 2 of 2 
NEWlondonSW.xls 

-1 I 
r ..-- 

I ’ ) I I 
f- 

) 
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NEW LONDON 267 
DOWNGRADIENT GW POTENTIAL COC METAL RESULTS 

COMPARED TO BACKGROUND CONCENTRATIONS 

IPAR~wER 
Total Metals ha/U 

1 AVERAGE 1 95% UCL 1 DETECTS - MAX 1 BACKGROUND CONCENTRATION 1 

NA 
L 1.a 
7!i G I 

I 
. . . W”.” 

LEAD 2.2454 3.3721 I 6.6 17.5 
SILVER 

BARIUM 
CHROMIUM 31 r; -.-- L I.” 
COPPER 1.1663 1.5071 25.6 
LEAD 1.2593 1.0275 1.0275 17.5 
SILVER 1.4783 
ZINC 64.8163 

Bold indicates inorganic potential COC present 
in groundwater above background levels. Page 1 of 1 NEVVlondonBackground.xls 

_ _ _ _.. .-- _... ._..... --.. ..- ------ -----.--- 



NEW LONDON 267 
TYPE OF ANOVA TEST USED TO COMPARE POTENTIAL COC 

DOWNGRADIENT RESULTS WITH UPGRADIENT RESULTS 
BASED ON UNDERLYING DATA DISTRIBUTIONS 

LPARAMETER 1 DOWNGRADIENT DISTRIBUTION 1 UPGRADIENT DISTRIBUTION 1 TYPE OF ANOVA 1 P LEVEL 1 ANOVARESULT 1 
Volatile Organics 
TRICHLOROETHENE I LOGNORMAL I LOGNORMAL 1 PARAMETRIC 1 0.0734 I PASSES 
VINYL CHLORIDE LOGNORMAL --- 1 NON-PARAMETRIC 1 0.2467 PASSES 
Semlvolatile Organics 
BENZO(A)ANTHRACENE LOGNORMAL _-- NON-PARAMETRIC 0.6704 PASSES 
BENZO(A)PYRENE LOGNORMAL m-w NON-PARAMETRIC 0.6518 PASSES 
BENZO(B)FLUORANTHENE LOGNORMAL --_ NON-PARAMETRIC 0.7038 PASSES 
BENZO(K)FLUORANTHENE LOGNORMAL I 

mm- I NON-PARAI JlETRlC 0.7792 PASSES 
-. BlS(2-ETHYLHEXYL)PHTHALATE LOGNORM AL I LOGNORMAL 1 PARA ,METRIC 0.8687 PASSES 

-. 
LOGNORMAL . A, CIS-1 ,ZDICHLOROETHENE LUGNORMAL 

-_-_ 
PARAMETRIC 0.7641 PASSES 

FLUORANTHENE LOGNORMAL -mm NON-PARAMETRIC 0.2154 PASSES 
FLUORE GNORMAL --- NON-PARAMETRIC 0.5612 PASSES ~. ---- ,NE 
PHENANTHRENE 

PYRENE 
Total Met als 
ARSENI IC 
BARIUM 
CHROMIUM 
SILVER 
ZINC 

LOI 
LOGNORMAL 

LOGNORMAL 

I -- 
-__ 

1 NON-PARAMETRIC 1 
1 NON-PARAMETRIC i 

0.0559 
0.1734 

I PASSES 
PASSES I _...-. 

I 1 

! LOG! rlORM IAL I I_ 1 NON-PA 4RAMETRIC 0.0275 FAILS 
LOGNoRMAL IA LUGNORMAL 

-_- ._. 
PARAMETRIC 0.1261 PASSES 

LOGNORMAL ___ NON-PARAMETRIC 0.3803 PASSES 
LOGNORMAL NORMAL NON-PARAMETRIC 0.3605 PASSES 
LOGNORMAL LOGNORMAL PARAMETRIC 0.9142 PASSES 

Dlssolv ed Metals 
----AL ! LOGNORMAL ! --~------.- ’ 

-_._ - 1 

- 
?IUM I LOGNORI LOGNORMAL 
/ ,r- * Ah.lnml LOGNORMAL 

I LOGNORk 

Downgradient results are in statistically significant exceedance 
of upgradient results when p level is less than 0.05. Page 1 of 1 nlswcompare.xls 

1F .’ 1 L t * .I I ‘\‘I t-7 i i 1 1’) I’/ .I’4 )‘I 



NEW LONDON 267 
WILCOXON RANK-SUM RESULTS COMPARING POTENTIAL COC 

DOWNGRADIENT RESULTS WITH UPGRADIENT RESULTS 

I I am msradient I UO1 

PARAMETER T&al nf Dud.. u.nd.. I. ~---- .W.II -I ..=,inr 
VINYL CHLORIDE 

I.u,,luer of Samples Avg Rank 
510.5 26 19.6 

BENZO(A)ANTHRACENE 504.5 26 
BENZO(A)PYRENE 

_ 192 
273.5 15 I I 14, 

BENZOIBIFLUORANTHENE 503.5 26 
- IFL~~RA~THENE ..4NTHENE 697 501 s 26 

26 1 20 

Total of Ranh 
.--7 92.5 t 

4 196.5 11 18.0 0.3489)0.72% 
4 . . 104.5 8 13.1 . 

1 19.4 199.5 11 18.1 
, 19.3 202 

0.3157 lo.. 
11 18.4 0.23'C"'Q 

.3 175.5 1 11 508.5 1 16.0 26 

1 
1 

l.ll,- _._. 19.6 194.5 
11 17.7 

47.5 I 
0.4818 0.6: 

26 21.1 155.5 11 14.1 1.7777 0.0 
t 171 6 11 156 1 7ARl ll.7, 

FLUORENE 
PHENANTHRENE 
PYRENE 
ARSENIC 
CHROMIUM 
SILVER 

1 
“-8 .” I 

5s 
531.5 26 20.r. 
559.5 26 21.5 
520 , 1 
521 

t 1 
!6 1 20.0 183 11 1 16.6 

1 
0.8640 0.387fif 

26 20.0 182 11 1 16.5 0.8972 0.3f 

Upgradient 2 ’ Adjusted Adjusted ANOVA . *of m---‘-- Avg Rank * . . -- 1 1 1 

11 17.5 
acore p-level Z Score (1) p-level (2) RESULT ?I 

5 1 0.6704 1 PASSES 
0.4513 1 0.6518 1 PASSES 

. . ..- 
143.5 1 

.- .-- 
1.3612 
2.2040 
0.8774 
0.9144 

(1) Adjusted for tied rankings. 
(2) Downgradient results are in statistically significant exceedance 
of upgradient results when p level is less than 0.05. Page 1 of 1 NONPARAMETRIC ANOVA.xls 

_.. _----_. ..-.. 



NEW LONDON 267 
COMPARISON OF POTENTIAL COCS THAT ARE ABOVE BACKROUND AND 

UPGRADIENT CONCENTRATIONS TO SURFACE WATER PROTECTION CRITERIA 

Average Cummulative Site Specific 
RoundllRound21Round31Round4 Average SWPC 

Downgradient Metals (uglL) 
, Arsenic 1.53 3.66 [ 3.08 40 4 
Arsenic, Filtered 1.98 3.42 1 2.96 40 4 

Maximum Cummulative Site Specific CTDEP 
Round 11 Round 2 1 Round 3 1 Round 4 Maximum SWPC SWPC 

Upgradient Metals (ug/L) 
Arsenic 1.80 3.40 1.90 2.10 1 3.40 40 4 
Arsenic, Filtered 1.80 3.60 1.90 3.20 1 3.60 40 4 

(1) Surface Water Protection Criteria for Substances in Groundwater, using a Site-Specific Dilution Factor of 100 
(B&R Environmental, September 1997). 
(2) Surface Water Protection Criteria for Substances in Groundwater, using a Site-Specific Dilution Factor of 10 
(Connecticut Department of Environmental Protection, December 1995). 
Bold indicated value exceeds criteria 

Page 1 of 1 arsenicSWPC.xls 
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STATISTICA: ANOVA/MANOVA 10-01-99 16:06 PAGE 133 

TEST2 
TRICHLOROETHENE 
Var 19: LOGRES - (-9999) 
No text values 

Var 20: _ RISK GRO - (-9999) 

Text Numeric Long label 

DOWN 100 DOWN 
UP 101 UP 

INDEPENDENT VARIABLES (between-groups factors): 

RISK-GRO Number of Levels: 2 Codes: level 1: 100-D0W~ 
level 2: 101-UP 

DESIGN: 1 - way ANOVA , fixed effects 
DEPENDENT: 1 variable: LOGRES 

BETWEEN: l-RISK-GRO( 2): DOWN UP 
WITHIN: none 

STAT. 
GENERAL 
MANOVA 

Univar. 
Test 

Effect 
Error 

STAT. 
GENERAL 
MANOVA 

RISK-GRO LOGRES 

DOWN -.386414 
UP .278649 

MAIN EFFECT: RISK-GRO (stat.sta) 
l-RISK-GRO 

sum of 
Squares 

3.41954 
35.12820 

Mean 
df Square 

1 3.419543 
35 1.003663 

Means (stat.sta) 
F(1,35)=3.41; pc.0734 

F 

3.407063 

p-level 

.073390 PASSES 



STATISTICA: ANOVAhlANOVA 

BIS(Z-ETHYLHEXYL)PHT=TE 
CASE SELECTION CONDITIONS: 
Include if: 

V3 = 'BIS(2-ET' 

VARIABLES AND THEIR TEXT VALUES: 

var 19: LOGRES - (-9999) 
No text values 

Var 20: RISK-GRO - l-9999) 

Text Numeric Long label 

DOWN 100 DOWN 
UP 101 UP 

10-01-99 16:12 PAGE 134 

TEST2 

INDEPENDENT VARIABLES (between-groups factors): 

RISK-GRO Number of Levels: 2 Codes: level 1: loo-DOWN 
level 2: 101-UP 

DESIGN: 1 - way ANOVA , fixed effects 
DEPENDENT: 1 variable: LOGRES 

BETWEEN: l-RISK-GRO( 2): DOWN UP 
WITHIN: none 

STAT. 
GENERAL 
MANOVA 

MAIN EFFECT: RISK-GRO (stat.sta) 
l-RISK-GRO 

- 
/ 

Univar. sum of 
Test Squares 

Effect .02273 
Error 28.67276 

Mean 
df Square F p-level 

1 .022733 .027750 .a68657 PASSES 
35 .a19222 

STAT. 
GENERAL 
MANOVA 

Means (stat.sta) 
F(1,35)=.03; pc.8687 

RISK-GRO LOGRES 

DOWN 1.357597 
UP 1.303366 

- 

- 

i 



STATISTICA: ANOVA/MANOVA 10-01-99 16:15 PAGE 135 

TEST2 

CIS-1,2-DICHLOROETHENE 
CASE SELECTION CONDITIONS: 
Include if: 

v3 = 'CIS-1,2-' 

VARIABLES AND THEIR TEXT VALUES: 

Var 19: LOGRES - (-9999) 
No text values 

Var 20: RISK-GRO - (-9999) 

Text Numeric Long label 

DOWN 100 DOWN 
UP 101 UP 

INDEPENDENT VARIABLES (between-groups factors): 

RISK-GRO Number of Levels: 2 Codes: level 1: 100-DOWN 

DESIGN: 
DEPENDENT: 

BETWEEN: 
WITHIN: 

STAT. 
GENERAL 
MANOVA 

Univar. 
Test 

Effect 
Error 

STAT. 
GENERAL 
MANOVA 

RISK-GRO LOGRES 

DOWN .171026 
UP .301496 

level 2: lOl-UP 

1 - way ANOVA , fixed effects 
1 variable: LOGRES 
l-RISK-GRO( 2): DOWN UP 
none 

MAIN EFFECT: RISK-GRO (stat.sta) 
l-RISK-GR~ 

sum of 
Squares 

.13158 
50.34346 

Mean 
df Square F 

1 .131579 .091477 
35 1.438385 

Means (stat.sta) 
F(1,35)=.09; pc.7641 

p-level 

.764098 PASSES 



data file: STAT.STA [ 6496 cases with 20 variables 1 

BARIUM 
CASE SELECTION CONDITIONS: 
Include if: 

v3 = 'BARIUM' 

VARIABLES AND THEIR TEXT VALUES: 

Var 19: LOGRES - (-9999) 
No text values 

Var 20: RISK-GRO - (-9999) 

Text Numeric Long label 

DOWN 100 DOWN 
UP 101 UP 

INDEPENDENT VARIABLES (between-groups factors): 

RISK-GRO Number of Levels: 2 Codes: level 
level 

DESIGN: 1 - way ANOVA , fixed effects 
DEPENDENT: 1 variable: LOGRES 

BETWEEN: l-RISK-GRO( 2): DOWN UP 
WITHIN: none 

STAT. 
GENERAL 
MANOVA 

MAIN EFFECT: RISK-GRO (fix2.sta) 
l-RISK-GRO 

Univar. Sum of 
Test Squares df 

Mean 
Square 

Effect 3.41794 1 3.417940 
Error 48.70255 35 1.391501 

STAT. 
GENERAL 
MANOVA 

Means (fix2.sta) 
F(1,35)=2.46; pc.1261 

RISK-GRO LOGRES 

DOWN 4.008042 
UP 3.343075 

1: loo-DOWN 
2: lOl-UP 

- 

F p-level 

2.456296 .126052 PASSES 



data file: STAT.STA [ 6496 cases with 20 variables j 

ZINC 
CASE SELECTION CONDITIONS: 
Include if: 

v3 = 'ZINC' 

VARIABLES AND THEIR TEXT VALUES: 

Var 19: LOGRES - (-9999) 
No text values 

STATISTICA: ANOVA/MANOVA 10-04-99 13:17 PAGE 163 

TEST2 

Var 20: RISK GRO - (-9999) - 

Text Numeric Long label 

DOWN 100 DOWN 
UP 101 UP 

INDEPENDENT VARIABLES (between-groups factors): 

RISK-GRO Number of Levels: 2 Codes: level 1: loo-DOWN 
level 2: lOl-UP 

DESIGN: 1 - way ANOVA , fixed effects 
DEPENDENT: 1 variable: LOGRES 

BETWEEN: l-RISK GRO( 2): DOWN UP 
WITHIN: none - 

STAT. 
GENERAL 
MANOVA 

MAIN EFFECT: RISK-GRO (fix2.sta) 
l-RISK-GRO 

Univar. 
Test 

Effect 
Error 

sum of 
Squares 

.03213 
95.48378 

Mean 
df Square 

1 .032127 
35 2.728108 

STAT. Means (fix2.sta) 
GENERAL F(1,35)=.01; PC.9142 
MANOVA 

RISK-GRO 

DOWN 
UP 

LOGRES 

2 .-I95434 
2.730965 

F 

.011776 

p-level 

.914204 



data file: STAT.STA [ 6496 cases with 20 variables 1 

ARSENIC, FILTERED 
CASE SELECTION CONDITIONS: 
Include if: 

V3 = 'ARSENIC,' 

VARIABLES AND THEIR TEXT VALUES: 

Var 19: LOGRES - (-9999) 
No text values 

STATISTICA: ANOVA/MANOVA 

STAT. 
GENERAL 
MANOVA 

MAIN EFFECT: RISK-GRO (fix2.sta) 
l-RISK-GRO 

Univar. 
Test 

Sum of Mean 
Squares df Square F p-level 

Effect 
Error 

2.63805 1 2.638047 4.112488 .040942 FAILS 
26.94183 42 .641472 

STAT. 
GENERAL 
MANOVA 

Means (fiXl?..Sta) 

~(1,42)=4.11; PC.0489 

RISK-GRO LOGRES 

DOWN 
UP 

634425 
:097746 - 

- 

f 

10-04-99 13:19 PAGE 164 

TEST2 

Var 20: RISK-GRO - (-9999) 

Text Numeric Long label 

DOWN 
UP 

100 DOWN 
101 UP 

INDEPENDENT VARIABLES (between-groups factors): 

RISK-GRO Number of Levels: 2 Codes: level 
level 

DESIGN: 1 - way ANOVA , fixed effects 
DEPENDENT: 1 variable: LOGRES 

BETWEEN: l-RISK-GRO( 2): DOWN up 
WITHIN: none 

i 
- 

1: loo-DOWN 

- 

2: lOl-UP 

- 

- 



data file: STAT.STA [ 6496 cases with 20 variables ] 

BARIUM, FILTERED 
CASE SELECTION CONDITIONS: 
Include if: 

V3 = 'BARIUM, ' 

VARIABLES AND THEIR TEXT VALUES: 

Var 19: LOGRES - (-9999) 
No text values 

STATISTICA: ANOVA/MANOVA 10-04-99 13:22 PAGE 165 

TEST2 

Var 20: RISK-GRO - (-9999) 

Text Numeric Long label 

DOWN 100 DOWN 
UP 101 UP 

INDEPENDENT VARIABLES (between-groups factors): 

RISK GRO Number of Levels: 2 Codes: level 1: 100-DOWN 
level 2: 101-UP 

DESIGN: 1 - way ANOVA , fixed effects 
DEPENDENT: 1 variable: LOGRES 

BETWEEN: l-RISK-GRO( 2): DOWN UP 
WITHIN: none 

STAT. 
GENERAL 
MANOVA 

MAIN EFFECT: RISK-GRO (fix2.sta) 
l-RISK-GRO 

Univar. 
Test 

Effect 
Error 

sum of 
Squares 

2.94998 
71.10600 

Mean 
df Square 

1 2.949984 
42 1.693000 

STAT. Means (fix2.sta) 
GENERAL F(1,42)=1.74; PC.1940 
MANOVA 

RISK-GRO LOGRES 

DOWN 4.512648 
UP 3.945124 

F 

1.742460 

p-level 

.193977 PASSES 



data file: STAT.STA [ 6496 cases with 20 variables I 

SILVER, FILTERED 
CASE SELECTION CONDITIONS: 
Include if: 

V3 = 'SILVER, ' 

VARIABLES AND THEIR TEXT VALUES: 

Var 19: LOGRES - (-9999) 
No text values 

STATISTICA: ANOVA/MANOVA 

TEST2 

Var 20: RISK-GRO - (-9999) 

Text Numeric Long label 

DOWN 
UP 

100 DOWN 
101 UP 

INDEPENDENT VARIABLES (between-groups factors): 

RISK-GRO Number of Levels: 2 Codes: level 
level 

DESIGN: 1 - way ANOVA , fixed effects 
DEPENDENT: 1 variable: LOGRES 

BETWEEN: ~-RISK-GRO( 2): DOWN UP 
WITHIN: none 

STAT. 
GENERAL 
MANOVA 

Univar. 
Teat 

Effect 
Error 

STAT. 
GENERAL 
MANOVA 

RISK-GRO LOGRES 

DOWN 124278 
up -:235136 

MAIN EFFECT: RISK-GRO (fix2.sta) 
l-RISK-GRO 

10-04-99 13:24 PAGE 166 

1: loo-DOWN 
2: 101-UP 

Sum of 
Squares 

1.18315 
16.64709 

Mean 
df Square 

1 1.183155 
42 .396359 

F 

2.985056 

p-level 

.091304 PASSES 

Means (fiX2.Sta) 
F(1,42)=2.99; PC.0914 



data file: STAT.STA [ 6496 cases with 20 variables ] 

ZINC, FILTERED 
CASE SELECTION CONDITIONS: 
Include if: 

v3 = 'ZINC. FI' 

VARIABLES AND THEIR TEXT VALUES: 

Var 19: LOGRES - (-9999) 
No text values 

STATISTICA: ANOVA/MANOVA 10-04-99 13:26 PAGE 167 

TEST2 

Var 20: RISK-GRO - (-9999) 

Text Numeric Long label 

DOWN 100 DOWN 
UP 101 UP 

INDEPENDENT VARIABLES (between-groups factors): 

RISK GRO Number of Levels: 2 Codes: level 1: - 100-DOWN 
level 2: 101-UP 

DESIGN: 1 - way ANOVA , fixed effects 
DEPENDENT: 1 variable: LOGRES 

BETWEEN: ~-RIsK-GRO( 2): DOWN UP 
WITHIN: none 

STAT. MAIN EFFECT: RISK-GRO (fix2.sta) 
GENERAL l-RISK GRO - 
MANOVA 

Univar. 
Test 

sum of 
Squares 

Effect 1.1651 
Error 128.2363 

STAT. 
GENERAL 
MANOVA 

RISK-GRO LOGRES 

DOWN 2.708635 
UP 3.065290 

Means (fiXz.Std) 

~(1,42)=.38; pc.5401 

Mean 
df Square 

1 1.165061 
42 3.053246 

F 

.381581 

p-level 

.540093 PASSES 
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TABLE 1 
COEFFICIENTS A, FOR W TEST OF NORMALITY FOR N-2 to SO 

lhl 1 21 22 23 24 26 1 1 26 27 26 0.4643 2s 0.4590 1 50 
0.4542 0.4493 0.4450 a 0.4407 0.4366 3.3185 0.4326 

0.3156 
0.4291 

0.3126 
0.4254 
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TABLE 2 

PERCENTAGE POINTS OF THE W TEST FOR N=3 to 50 
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Table 3 
P levels Corresponding to Z Scores 

Z p level EH 2.01 0.0444 
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