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1 .O INTRODUCTION 

DRAFT 

This second 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 Hallibutton NUS, Inc.’ (HNUS), 

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

1.1 PURPOSE 

The purpose of this groundwater monitoring report is to present the results of the second year of 

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

performed from July 1999 through April 2000. Trend evaluation of the first and second years of 

monitoring data are also included in this report. 

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/GCL 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 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. 
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1.2 SCOPE AND OBJECTIVES .,.-A”. 

The objective of the groundwater monitoring is to provide 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. 

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 (i.e., 6MWlS, 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 (6MW6S 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 used to establish groundwater concentrations upgradient of the DRMO cap. The 

downgradient wells were used 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 scope, 

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

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

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

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

conclusion and recommendations for the year two review. 
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2.0 BACKGROUND INFORMATION 

The following sections describe the area of investigation identified as the DRMO at the 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-l 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 ToDographv 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 Geoloqy 

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). 

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 Hvdroqeoloqy 

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. 

3 
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 pan 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 lnvestiqation 

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) soii 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. 

-----k 

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 ug/kg). A PCB, Aroclor 1260, was detected at almost all soil 

sample locations with concentrations ranging from 52 ug/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 4,4’ DDE. ,r’-*, 
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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 inthe 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 form NSB-NLON based on this limited data set 

(Atlantic, August 1992). 

2.3.2 Draft Focused Feasibility Studv Field lnvestiqation 

I 
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 ug/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, 

4,4’ 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 @g/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 lnvestiqation 

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). 

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 ug/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. 

2.3.5 Year One Monitorins Proqram 

The year 1 groundwater monitoring report summarized 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. The analytical results were 

compared to site-specific Surface Water Protection Criteria (SWPCs), as well as Federal .Ambient Water 

Quality Criteria (AWQCs) and Connecticut Water Quality Standards (WQSs) as secondary monitoring 

criteria. 

The results obtained for the initial four rounds of groundwater monitoring for volatile organic compounds, 

semivolatile organic compounds, and inorganic 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. Several polycyclic aromatic 

hydrocarbons (PAHs) detected in some samples were also noted to exceed secondary monitoring 

criteria. Arsenic, copper, silver, and zinc were detected in some samples in excess of the secondary 

monitoring criteria. 
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A 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. The average 

concentrations for arsenic showed a decreasing trend. 

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, it was 

recommended that groundwater monitoring be continued through year two to further evaluate these 

chemical concentrations. 
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;c. 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 sampled during the groundwater monitoring program. During the second year 

of monitoring, wells were sampled during the months of July 1999 (Rd. 5) October 1999 (Rd. 6), January 

2000 (Rd. 7), and April 2000 (Rd. 8). Monitoring well locations are shown on Figure 3-l. 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 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 

1,2-Dichloroethene (total) 

Trichloroethene 

Vinyl Chloride 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Bis(2-ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Naphthalene 

Phenantrene 

Pyrene 

Heptachlor Epoxide 

Aroclors 1254 & 1260 

. 

. 

4,4’-DDD 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Silver 

l Benzo( k)fluoranthene 

l Benzoic Acid 

l Hexachlorobiphenyl 0 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. 

3.2 SAMPLE COLLECTION PROC,EDUeES 

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

sampling techniques, in accordance with the Tetra Tech NUS SOP SA-1.1 (Groundwater Sample 
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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 k 10 millivolts 

0 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 

turbidity sample before the cell for comparison). A ‘7” connector with a valve was inserted into the 

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

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

MONITORING WELL CONSTRUCTION DETAILS 
NSB-NLON, GROTON, CONNECTICUT 

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. 
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4.0 DATA EVALUATION 

/ 

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

groundwater monitoring activities performed at the DRMO from July 1999 through April 2000. 

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 second year 

evaluation. 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 4-1. The primary screening criteria used for data 

evaluation was the site-specific Surface Water Protection Criteria (SWPC) using a site-specific dilution 

factor of 100. No volatile organics compounds 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. 

The results of semivolatile organic compound 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 seven of 44 

samples at concentrations ranging from 19.8 to 180 ugll. BEHP was detected two times in monitoring 

well 6MWlS (rounds 6 and 8) and once each in 6MW2S, 6MW6D, 6MWlOD, GMWIOS, and 6MWll S 
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during round 5. No other SVOCs were detected in excess” of any of the secondary monitoring criteria. ~ 

Additionally, no positive results were reported for any pesticideslPCBs. 

The results of metals analyses indicated positive results for arsenic, copper, lead, and zinc in some of the 

total and dissolved metals samples. None of the positive results exceeded the primary screening criteria 

(SWPCs). Total metals concentrations of arsenic (7 of 44 samples), copper (8 of 44 samples), lead (1 of 

44 samples) and zinc (10 of 44 samples) were detected in excess of the secondary monitoring criteria. 

Arsenic was detected once in monitoring well 6MW2D (round 5) and in well 6MW2S (round 6); twice in 

well 6MWll D (rounds 5 and 6); and three times in well 6MWlOD (rounds 5, 6, and 7) at concentrations 

ranging from 1.5 ug/l to 7.5 ug/l. Copper was detected once in monitoring well 6MW2D and 6MWl OS in 

round 5; twice in well 6MW2S (rounds 7 and 8), 6MW9S (rounds 5 and 6) and 6MWllS (rounds 5 and 7) 

at concentrations ranging from 2.8 ug/l to 15.4 pg/I. Lead was detected once in well 6MW2S (round 8) at 

a concentration of 9.2 ug/l. Zinc was detected once each in well 6MWlOS (round 7) and 6MWllS (round 

6), in three of four rounds in well 6MW10D (rounds 5, 6, and 8); and all four rounds in well 6MW9S at 

concentrations ranging from 76.9 ug/l to 173 us/I. No other positive results exceeded any primary or 

secondary monitoring criteria. 

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

results were mostly similar. 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 accuracy and precision controls. 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 acquired from the National Oceanic and Atmospheric Administration (NOAA) on July 23, 1999; 

October 21, 1999; January 18, 2000; and April 7, 2000. Groundwater levels were also measured at high 

tide during each of the respective quarterly sampling rounds. Potentiometric surface maps were prepared 

for each round of water level measurements and are depicted on Figures 4-2 through 4-9. The contours 

were drawn from the groundwater elevations of the shallow overburden monitoring wells (6MWlS, 

6MW2.S 6MW3S, 6MW6S, 6MW9S, and 6MWlOS). 

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 

- 
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similar flow patterns toward the Thames River. A slight reverse gradient is shown on Figure 4-8, 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 (SMWSS, 6MW6D, and 

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

6MWl OD) sampled over four quarters. 

The specific tests performed on data collected at the NSB-NLON DRMO site are identified and described 

in the next section. 

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

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

concentrations at the DRMO. 

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 Comparison of Downaradient Wells to Uparadient Wells 

Figure 4-10 is a flow diagram taken from the Groundwater Monitoring Work Plan (B&R Environmental 

1998), that presents 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 effected similarly. The statistical methods described in the following paragraphs were used to 

determine if parameter concentrations detected in downgradient wells are significantly different from 
. . 

those detected in samples from the upgradient wells. 

The Analysis of Variance (ANOVA) technique was the basic approach used to compare data from 

upgradient and downgradient monitoring well locations. The ANOVA technique is used to test whether 

there is statistically significant evidence of contamination. There are two types of ANOVA tests: 

parametric and non-parametric. Parametric ANOVA tests, the method used here, assume that the data 

are normally or lognormally distributed. If the parametric analysis demonstrated that this assumption was 
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violated, a non-parametric ANOVA test was conducted using the ranks of the observations rather than the 

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

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

4.3.1 .l Limit of Detection 

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

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

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

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

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

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

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

counted as one sample for use in statistical analysis. 

4.3.2 Parametric and Nonparametric Analvsis of Variance (ANOVA) 

ANOVA is widely used in the examination of environmental data sets. A one-way classification ANOVA is 

used to determine whether or not the difference between average concentrations of a parameter detected 

in downgradient wells and upgradient wells is statistically significant. Since only two means are 

compared, an ANOVA test will give the same result as the t-test for independent samples, The data 

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

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

examined prior to employing a parametric ANOVA. 

4.3.2.1 The Shapiro and Wilk “W-test” of Normality (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 -60) and the Shapiro-Francis “W-test” (for sample sets ~60) will be 

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

inconclusive, lognormality is assumed. 

The Shapiro and Wilk W-test (Gilbert, 1987) is an effective method for determining whether a data set has 

been drawn from an underlying normal (or lognormal) distribution. By conducting the Shapiro and Wilk W- 

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

from an underlying lognormal distribution. The null hypothesis (Ho) that is tested is: 
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Ho - The population has a normal (or lognormal when the data is log-transformed) distribution. 

The alternate hypothesis (HA) is: 

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

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

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

normally distributed (or lognormally distributed if log transformed data are tested). If W,,, cW,,, then the 

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

lognormally distributed if log transformed data are tested). 

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

0 Step 1. Group all of the data from each of the individual (K) wells. 

0 Step 2. Calculate the mean for each of the k wells G by the equation: 

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 th sampling round by: 

Rii = - X;j - Xi 

The equation for conducting the W-Test is: 

b ’ 
Ynlc = [ 1 S,Jn-I 
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where: 

b = i ai (RI,-i+ll - I?;) = i bi 
i=l i=l 

and n is the total number of sampling rounds. 

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

X] < x; < x3 5 . . . 5 Xn 

0 Step 5. Compute the standard deviation by: 

DRAFT 

SR = 
A(R, - T;;) 

;=I (n-0 

l Step 6. Determine the coefficients aI, az,a3,.., akfor the sample size n using Table B-l in Appendix 

B, where: ---h 

k = 5 ifn is even ; and 

n-l 
k = - ifnisodd 

2 

l Step 7. Determine b by the formula: 

b = 2 ai (RI,-;+,j - R,) = f: hi I=1 i=l 

0 Step 8. Calculate WGa,,using b from above, where: 

b ’ 
Wculc = 

[ 1 SR&x 

0 Step 9. Determine Wtest at the 5% significance level from Table B-2. 

l Step 10. Reject Ho at the 5% significance level if W,,,c is less than W,,,. 
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To test the null hypothesis for a data set drawn from an underlying lognormal distribution, transform the 

data to Ylj, y2j,Y+*..,ykm where yd = In RF 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 lh welt. 

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

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

Xi = 2 X ij, C of all ni observations at well i 
j=l 

- x 
X = ;, grand mean of all observations 

x, =,a , average of all ni observations at well i 
ni 

x = $,y,x,,g rand total of all ni observations 
i=l .j=i 

k 

N= 
Ic 

yli, total number of observations 
;=I 

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

grand mean by the formula: 

x3 sonrple = &@y-x)’ = k xi” _ x” 
i=l c[ I !=I ni N 

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

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

DRAFT 

ASS totd = ~,y,(x;;-~)’ = $-J[cx,)‘] - f 
;=I ,j=l i=l ,j=I 

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

variability in the whole data set. 

0 Step 4. Compute the sum of squares of differences of observations within wells from the?. well 

means. This value is the sum of squares due to error and is obtained by simple 

subtraction: 

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

measure of the variability within wells. 

l Step 5. Set up an ANOVA table as shown below. The sums of squares and their degree of ,“.. “-+- 

freedom were obtained from Steps 2 through 4. The mean square quantities are simply 

obtained by dividing each sum of squares by its corresponding degrees of freedom. 

ONE-WAY PARAMETRIC ANOVA TABLE 

Source of 
Variation 

Sums of 
Squares 

Degrees of 
Freedom 

Mean Squares F 

Between 
Locations 

S Sample MS Sample=k-1 %amplJ(k-1 ) F=MSsamples/MSError 

Error (within 
Locations) 

Total 

ss Error MS Error=N-k 

ss Total N-l 

=k,rorWk) 

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

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

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

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

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

and thus no evidence of contamination. 
-*--3. 
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4.3.2.3 Nonparametric ANOVA 

The parametric ANOVA technique is the preferred approach for comparing environmental measurements 

from downgradient monitoring wells to upgradient well data. However, parametric ANOVA methods make 

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

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

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

well. 

The Kruskal-Wallis (EPA, 1989) test should be employed when comparing three or more data sets. 

However, it is not amenable to two data set comparisons. In these situations, the Wilcoxon Rank-Sum 

test (EPA, 1992) (also known as the Mann-Whitney U test) should be employed. 

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

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

underestimated as a result of the ranking process. 

4.3.2.4 The Wilcoxon Rank-Sum Test 

The Wilcoxon Rank-Sum test is described in the following paragraphs. 

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

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

0 Step 2. Compute the Wilcoxon statistic W: 

w= Z Ei - in(n + I) 
i=I 

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 
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E(W) = $nn: SD(W) = 

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

following equations: 

z- W-E(W)- f 

SD(W) 

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

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

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

follows: 

W-E(W)-+ 

zRs = SD’(W) 

where: SD’ N+l- 

N(N -1) 

.c- ,̂  

g = the number of tied groups and 4 is the number of tied data in the j’h group. 

l Step 4. For a one-tailed 0.05 significance level test for /-I0 versus HA (i.e. the measurements from 

population 1 tend to exceed those from population 2), reject HO and accept HA if Z, > Z,, = 

I .96. For a one-tailed significance level test for HO versus HA (i.e., the measurements from 

population 2 tend to exceed those from population l), reject HO and accept HA if -Z, < -Z,.,, 

= -1.96. 
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4.3.3 Statistical Findinqs 

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

were identified as COCs before round 1 and detected in the downgradient wells at least once during the 

most recent four sampling rounds (rounds 5 through 8): 

Volatile Oraanics 

. 
Trichloroethene Vinyl Chloride 

Semivolatile Ornanics 

Bis(2-ethylhexyl)phthalate 

Trans-1,2-dichloroethene 

Cis-l,2-dichloroethene 

Pyrene 

Metals 

Arsenic Barium 

Copper 

Zinc 

Lead (total only) 

Nine potential COCs detected in the downgradient wells at least once during rounds 1 through 4 were not 

detected during rounds 5 through 8 (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, fluoranthene, fluorene, phenanthrene, chromium, and silver). Only one 

contaminant (trans-1,2-dichloroethane) was detected in the downgradient wells during rounds 5 through 8 

which was not detected during rounds 1 through 4. 

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 were 

determined to be at levels below background. The remaining metals were found in downgradient wells at 

levels above background as shown in Table 4-3. 

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

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

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

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

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

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

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

confidence to compare data sets. Results of non-parametric ANOVA (Wilcoxon Rank-Sum) are 
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presented in Table 4-8. COCs that produced p-levels below 0.05 have downgradient results that are 

higher than upgradient results at a 95% level of significance. Table 4-9 shows downgradient inorganic 

results that exceed the upgradient concentration. 

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

results was total barium as shown on Table 4-9. There are no site specific or CTDEP SWPC for barium. 

A plot of total barium concentration as a function of time over round 1 through 8 is shown in Figure 4-l 1. 

Although the plot shows a slight upward trend of +I0 (+ 25) mg/Uyear, it should be noted that the most 

recent sample round was the second lowest result of the 8 rounds. 

Downgradient total arsenic concentrations were not statistically higher than upgradient concentrations 

during rounds 5 through 8 as they were in rounds 1 through 4. The average total arsenic concentration 

from the first round (4.49 ug/L) was greater than the CTDEP SWPC (4 us/L). Concentrations in all 

subsequent rounds have been below this criteria. The average concentration of arsenic was then plotted 

as a function of time over rounds 1 through 8 as shown on Figure 4-12. The least-squared linear 

regression line shows a downward trend of -1.2 (i 1.8) mg/L/year. Since such a downward trend should 

eventually asymptotically approach ‘/2 the detection limit, a best-fit exponential line was calculated as 

shown in Figure 4-l 3. 

Oxidation-reduction potential (ORP) tends to be lower in downgradient wells when compared to 

upgradient wells. To determine if there is a relationship between elevated metal concentrations and 

depleted ORP the Pearson’s correlation coefficient (r) was calculated for those metals above background 

concentration. The Pearson’s correlation coefficient is a statistical procedure that allows one to assess 

the strength and direction of the relationship between two phenomena. 

This procedure yields a single number that can have an absolute value in the range from 0.0 to 1 .O. The 

closer the absolute value is to 1.0 the stronger the relationship. The closer the absolute value is to 0.0 

the weaker the relationship. Following is a common ranking that may be used to determine the strength 

of association suggested by the absolute value of the correlation coefficient: 

0.80-l .OO Strong Association between Variables 

0.60-0.79 Strong to Moderate Association 

0.40-0.59 Moderate Association 

0.30-0.39 Moderate to Weak Association 

0.20-0.29 Weak Association 

0.00-0.19 Little, if any association 
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A negative sign (referred to as a negative or inverse correlation) means that an upward change in one 

variable is accompanied by a downward change in the other variable, or vice versa. 

A comparison of metal concentration to ORP shows only barium (both total and dissolved) has more than 

a weak correlation (i.e., absolute value of the Pearson r greater than 0.29) between concentration and 

ORP. Pearson r values between concentrations and ORP are shown in Table 4-10. Barium is a simple 

metal which typically is not sensitive to ORP. Metals such as arsenic which are typically ORP sensitive 

show little or weak correlation between concentration and ORP. This supports the theory that there is no 

cause/effect relationship between the elevated metal concentrations and the lower ORP at the 

downgradient wells. If the lower ORP was causing the elevated barium concentrations it should also be 

causing elevated arsenic concentrations. 

When one uses Pearson’s correlation procedure one sometimes ends up with coefficients that indicate a 

relationship when there really isn’t one. This type of accidental association is a spurious correlation. 

Spurious correlation is normally due to other extraneous variables that are associated with the 

independent and dependent variables focused on at the time. Other factors that may effect metals 

concentration include sampling technique, turbidity, temporal variation, etc. 
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TABLE 4-t 

ROUNDS 5 THROUGH 6 ANALYTICAL RESULTS SUMMARY 

ANNUAL GROUNDWATER MONITORING REPORT 

DRMO, NSB-NLON, GAOTON, CONNECITICUT 

PAGE 1 OF 10 

Chemical Primary Secondary ROUND 5 ROUND 6 ROUND 7 ROUND 6 

Monitoring Monitoring GMWIS GMWIS 6MWlS GMWIS 

Criterion “I Criterion I” 7/22/99 1 o/24/99 l/21100 4/11100 

vocs @g/L) 

1,1.2,2-TETRACHLOROETHANE 1,100 
1, 141w 1 u 1 u 1 u 1 u 

1.2.DICHLOROETHANE 29,700 
gg WC61 1 u 1 u 1 u 1 u 

CIS-1.2.DICHLOROETHENE NA NA 1 u 1 u 1 u 1 u 

TRANS.1,2-DICHLOROETHENE 

TRICHLOROETHENE 23,400 6, ,415) 0.44 J 0.4 J 1 u 0.5 J 

VINYL CHLORIDE 157,500 525 we4 1u IU 1u 1 u 



TABLE 4-l 

ROUNDS 5 THROUGH 8 ANALYTICAL RESULTS SUMMARY 

ANNUAL GROUNDWATER MONITORING REPORT 

DRMO, NSB-NLON, GROTON, CONNECITICUT 

PAGE 2 OF 10 

Chemical Primary 
Monitoring 

Secondary 
Monitoring 

ROUND 5 ROUND 6 ROUND 7 ROUND 8 
6MW2D 6MW2D 6MW2D 6MW2D 

ZHLOROETHANE I 29,700 I 
gg ww 

ICHLOROETHENE NA NA 
2.DICHLOROETHFNF I NA I NA 

1 
0.2 

0.2 

1 0.2 u 0.16 u 

_- . ., . I 50 u 20 u 

1YLHEXYL)PHTHALATE 1 590 c& WV 10 u 1.6 J 

IFLUORANTHENE 37,000 370 ‘““” 0.2 

ANTHRACENE 3.0 0.049 “‘w 

PYRENE 3.0 0.049 (4”5’ 

FLUORANTHENE 3.0 0.049 w6’ 

FLUORANTHENE 3.0 0.049 (W) 
ACID MA MA 

FLUORENE 1 1,400.000 I 14,000 @x5) 1 
NAPHTHALENE I NA I NA I 1u I 

4,4’-ODD NA 0.00084 ““5) 0.02( 

AROCLOR-1254 5.0 0.00017 L4)61 

AROCLOR-1260 5.0 0.00017 ‘4M) 0.20 

CADMIUM I 60 I 3.0 iJJm.0 UJ 0.30 U/O. 

CHROMIUM 1,100 ( 2.4 UC 

LEAD 130 6.1 (2’ 1.1 u/1.0 u 1.7 u/1.7 u 1.8 u 

SILVER 120 1.9 @’ 2.2 u/2.2 u 1.3 u/1.3 u 1.1 UJ I 0.9 u 

ZINC 1,230 81 C2’ 14.0 U/1.7 UJ 5.9 U/7.2 U 27 J 16.7 J 



TABLE 4-1 

ROUNDS 5 THROUGH 8 ANALYTICAL RESULTS SUMMARY 

ANNUAL GROUNDWATER MONITORING REPORT 

DRMO, NSB-NLON, GROTON, CONNECITICUT 

PAGE 3 OF 10 

Chemical Primary Secondary ROUND 5 ROUND 6 ROUND 7 ROUND 8 

Monitoring Monitoring 6MW2S 6MW2S 6MW2S 6MW2S 

Criterion I’) Criterion “I 7121199 1 o/23/99 i/20/00 4/l l/O0 

vocs @g/L) 

1 ,1,2.2-TETRACHLOROETHANE 1,100 11 W(5) 1 UJ 1 u 1 u 1 u 

l.P-DICHLOROETHANE 29,700 gg WP, 1 UJ 1 u 1 u 1 u 

CIS-l,P-DICHLOROETHENE NA NA 0.24 J 0.3 J 1 u 0.4 J 

TRANS-1,2-DICHLOROETHENE NA NA 1 u 1 u 1 u 1 u 

TRICHLOROETHENE 23,400 
B1 ww 0.44 J 0.3 J 1u 0.4 J 

VINYL CHLORIDE 157,500 
525 I~NW 1 u 1 u ‘1 u 1 u 



TABLE 4-l 

ROUNDS 5 THROUGH 8 ANALYTICAL RESULTS SUMMARY 

ANNUAL GROUNDWATER MONITORING REPORT 

DRMO, NSB-NLON, GROTON, CONNECITICUT 

PAGE 4 OF 10 

Chemical 

,,n#-e I,.“,, \ 

Primary Secondary ROUND 5 
Monitoring Monitoring 6MW6D 

Criterion I” Criterion (l’ 7119199 

ROUND 6 ROUND 7 ROUND 0 
6MW6D 6MW6D 6MW6D 

10/21/99 1116/00 4/l o/o0 
. “V_ \Fy,Y, 

1 ,1,2.2-TETRACHLOROETHANE 1,100 I 1 1 141151 I 1 UJ IU I 1 u 1u 
1,2-DICHLOROETHANE 29,700 gg ,4lW 

1 UJ 1 u 
J 

1 u 1 u 
CIS-1,2-DICHLOROETHENE NA I NA I 

I 
68 _._ I 6 I F I 5 

TRANS-1.2-DICHLOROETHENE NA I NA I 

, 

I 
I 

1 u 1 u 1 u 1 -u 
TRICHLOROETHENE 23.400 61 lW5) 

10 11 9 10 
VINYL CHLORIDE 

.._. 
157,500 

svocs @g/L) 

BENZO(A)ANTHRACENE 3.0 

BENZO(A)PYRENE 3.0 

BENZO(B)FLUORANTHENE 3.0 0.049 ‘-‘1a’ 1 0.2 u I 0.15 u 
! 

0.16 U 0.16 U 
BENZO(K)FLUORANTHENE 3.0 I 
-C.*- .̂̂  .^._ 

I 525 ww I 1 u I 1 u IU ~~1 1 u I 

0.049 w(6’ 1 0.2 u 0.15 u 0.16 U 

1 

0.16 u 

0.049 w’(5’ 0.2 u 0.15 u 0.16 u ‘.\,r, I 0.16 U 

0.049 ‘-‘\“’ 0.2 u 0.15 u 0.16 U I 0.16 U 
t)tNL”IL ALILl I NA ! NA I 54 u 20 u 21 UJ 

I 

2u 2.1 u BlS(2-ETHYLHEXYL)PHTHALATE 1 590 I 5.9 ww 
2u 

FLUORANTHENE 37,000 
370 VP1 1 u 

I ,Lmnnnn I 
1 u 1 u 

FLUORENE 
,.11.. . 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 
Pesticides/PCBs (pg/L) 

I ~~ 

. ,  . - _ ,  11- 

NA 

0.77 -.- - I ” / I ” - I 
1,100,000 0.2 u 1 u 1 u 1 u 

14,000 “‘w’ I 0.2 u I 1u IU 
NA I 

I 1 u 
1 u 1u I 1u 1 u I 

n7 II I 1 II 4 II I 1 II 

4.4’~DDD I NA 1 ( 

AROCI OR-1754 5n I , 
3.00064 ‘4NbJ 1 0.020 u 0.02 u 0.021 u [ t 

1 
3.02 u 

1.00017 (‘w) 0.20 u 0.2 u 

1 

0.21 u I.IICi I 0.2 u 
I 

I ’ 

1 0.00017 vJ’=’ 1 0.20 u 0.2 u 0.21 
I 

u 
0.2 u ,1//c> I ! 1 I 

“.” 

5.0 

0.5 1 0.0001 1 ‘-11. 

40 0.14 WIW 

NA NA 

60 NA 
.̂ , 

I 0.010 u I 0.01 u I 0.01 u I 0.01 u I 

i - 
45.til44.2 

3.0 UJ/3.0 I 

I.1 u/1.1 u 3.8 u 2.6 U 2.3 U .- .̂.. - 
36.5 39.3 44.8 

JJ 0.58 u 0.45 u 0.73 u 

AROCLOR-1260 

HEPTACHLOR EPOXIDE 
lnorganics (total/dissolved) @g/L) 
ARSENIC 

BARIUM 

CADMIUM 
-. .--. 
UiHUMIVM 1,100 50 ‘LJ 2.4 U/2.4 U 2.4 U 1 u 0.6 u 
COPPER 480 2.4 (*’ 1.4 U/2.0 J 1.2 u 1.3 u 1.3 u 
LEAD 130 8.1 @) 1.2 U/l.0 u 1.7 u 1.8 u 2.1 UJ 
SILVER 120 1.9 12’ 2.2 u/2.2 u 1.3 u 1.1 UJ 0.9 u 
ZINC 1,230 81 ‘2) 9.6 u/10.4 u 12.2 13.3 J 14.9 : 



TABLE 4-l 

ROUNDS 5 THROUGH 8 ANALYTICAL RESULTS SUMMARY 

ANNUAL GROUNDWATER MONITORING REPORT 

DRMO, NSB-NLON, GROTON, CONNECITICUT 

PAGE 5 OF 10 

Chemical Primary Secondary ROUND 5 ROUND 6 ROUND 6 ROUND 7 ROUND 6 

Monitoring Monitoring 6MW6S 6MW6S 6MW6S (DUP) 6MW6S 6MW6S 
Criterion “’ Criterion (” 7/l 9199 10121/99 10/21/99 lll8lOO 4/l 0100 

ROUND 8 

6MW6S (DUP) 

4/10100 ~ 

vocs (pg/L) 
1 ,1,2,2-TETRACHLOROETHANE 1,100 1 , ,415~ 1 UJ 1 U 1 u IU 1 L I 1 u 
1,2-DICHLOROETHANE 29,700 gg IW’ 1 UJ 1u 1 u I 1 u 1 u 1 u 
CIS-1.2-DICHLOROETHENE NA NA I 1 u I 1 u ! 1 u 1u I 1 u 1 u 

NA I 1 u 
TRICHLOROETHENE 23,400 8, ww 

VINYL CHLORIDE 

0.2 u 0.17 u 0.15 u I 

NA 1 u 1 u 1 u 1 u 1 L 
0.59 J 0.5 J 0.5 J 0.5 J 0.3 J I 0.3 J 

1 157,500 1 525 “‘w 1 u 1 u 1 u 1 u 1 u 1 u I 

1.049 W5’ 1 0.2 u 1 0.17 u 1 0.15 u 1 0.15 u 1 0.16 U 1 0.16 U 
0.049 WP 1 o.2 IJ 1 0.17 u ( 0.15 u 1 0.15 U I 0.16 U I 0.16 U 

iEXYL)PHTHALATE r 590 10 u 2u 1.1 J 2u 2u 2.1u , I ] 

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

4,000 L4)(5) 0.2 u 1.1 u 1 u 1u 1 t 
NA 1u 1.1 u 1 u 1 u 1 I 
NA 0.2 u 1.1 u 1 u 1u 1 t 

, 1 II 

PesticideslPCBs @g/L) 
4.4.obo NA 1 0.000a4”+)(Tbp 1 0,020 I., 1 0.02 u ! 0.02 u ! 0.02 u 1 0.02 u 1 ‘.02’ ’ 
AROCLOR-1254 5.0 1 0. U 1 0.21 u 00017 (4’6) 0.20 u 0.2 u 0.2 u 0.2 u 0.2 

1 0.00017 ‘4)w 0.20 u 0.2 u 0.2 u 0.2 u 0.2 u 1 0.21 u 1 

R EP-OXIDE 0.5 1 0.00011 (4)w 0.010 u 0.01 u 0.01 u 
AROCLOR-1260 I --5.0 
HEPTACHLOI 0.01 u 1 0.01 u I 0.01 U 1 

lnorganics (total/dissolved) @g/L) 
ARSENIC 40 0.14 WI9 1.1 u/1.1 u 3.8 U 3.8 U 2.6 U 2.3 U 2.3 U 
BARIUM NA NA 38.7135.5 58.4 57.8 27.6 23.5 22.8 
CADMIUM 60 NA 3.0 UJ/3.0 UJ 0.30 u 0.30 u 0.36 U 0.2 u 0.2 u 

CHROMIUM l,lOO- U 0.8 U 

130 

120 

1,230 

50 C2’ 

2.4 ‘*’ 

a.1 (2) 

1.9 @) 

al (21 

-~~~ 
2.4 U/2.4 U 2.4 U 2.4 U 1 u 0.8 
1.6 J/1.9 J 1.2 u 1.2 u 1.3 u 1 u 1.2 u 

2.9 U/l.0 u 1.7 u 1.7 u 1.8 U 2.1 UJ 2.1 UJ 

2.2 u/2.2 u 1.3 u 1.3 u 1.1 UJ 0.9 u 0.9 u _ 

2.7 U/3.8 U 11.5 2.6 U 3.8 u 10.5 15.3 
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TABLE 4-l 

ROUNDS 5 THROUGH 8 ANALYTICAL RESULTS SUMMARY 

ANNUAL GROUNDWATER MONITORING REPORT 

DRMO, NSB-NLON, GROTON, CONNECITICUT 

PAGE70FlO 

Chemical Primary Secondary ROUND 5 ROUND 6 ROUND 7 ROUND 8 

Monitoring Monitoring 6MWlOD 6MWlOD GMWIOD 6MWlOD 

Criterion (” Criterion “’ 7/19/99 1 o/22/99 l/18/00 4/10100 

vocs @s/L) 

1,1,2.2-TETRACHLOROETHANE 1,100 1 ’ (w4 1 UJ 1 u 1 u 1 u 

1,2-DICHLOROETHANE 29,700 g,J IW) 1 UJ 1 u 1 u 1 u 

CIS-1,2-DICHLOROETHENE NA NA 22 16 15 15 

TRANS-1.2~DICHLOROETHENE NA NA 0.29 J 0.3 J 1 u 1 u 

TRICHLOROETHENE 23,400 
a1 w51 6.1 5 5 5 

VINYL CHLORIDE 157,500 5*5 W(5) 1 u 1 u 1 u 1 u 



TABLE 4-l 

ROUNDS 5 THROUGH 0 ANALYTICAL RESULTS SUMMARY 

ANNUAL GRDUNDWATER MONITORING REPORT 

DRMO, NSB-NLON, GROTON, CONNECITICUT 

PAGE 8 OF 10 

Chemical Primary Secondary ROUND 5 ROUND 6 ROUND 7 ROUND 8 
Monitoring Monitoring BMWIOS BMWIOS 6MWlOS GMWIOS 

Criterion I” Criterion “’ 7119199 1 o/22/99 1118/00 4/l 0100 
“r-lrh ill”,, \ _--I - 

Il,l,Z,Z-TETRACHLOROETHANE 1,100 , , W(5) 1 u 1 u 1 u 1 u 

1 ,P-DICHLOAOETHANE 29,700 gg ,415 1 u 1 u 1u 1 u 

CHLOROETHENE NA NA 1.9 2 0.9 J 1 

!-DICHLOROETHENE NA NA 0.17 J 1 u 1u 1 u 

.._. .__. 3OETHENE 23,400 8, 
IW’ 

0.26 J 0.2 J 1 u 0.2 J 
‘INYL CHLORII-IF 157 5rK-l !i35 'W 1 II 1 II 1 II + II 



TABLE 4-l 

ROUNDS 5 THROUGH 8 ANALYTICAL RESULTS SUMMARY 

ANNUAL GROUNDWATER MONITORING REPORT 

DRMO, NSB-NLON, GROTON, CONNEClTlCUT 
PAGE90FlO 

Chemical Primary Secondary 

Monitoring Monitoring 
Criterion (” Criterion “I 

ROUND 5 ROUND 6 ROUND 7 ROUND 8 

GMWIID GMWIID GMWIID 6MWllD 

7120199 10/21/99 1119/00 4/l 2/00 

vocs @g/L) 
I - ---_ ,̂ ,, ^^^__, ..,- 

1,100 
, , WP 1 UJ 1 u 1 u 1 u 

I 29,700 gg We’ 1 UJ 1 u 1 u 1 u 
NA 3.4 3 IU 3 4-P-l 

~ ,. . ‘I 4 II . II 

1,2-DICHLOROETHANE 

CIS-1,2-DICHLOROETHENE 
TRANS-1.2-DICHLOROETHENE NA I NA I 1” I f ” 1 8 ” I I ” 

TRICHLOROETHENE I 
.-to “nn LJ,Lt”” I 

p, ww 

g5 V’(5) 
I t II - 1 u I lU I u 

VINYL CHLORIDE 157,500 1 u I 0.8 J IU IU I 

Pesticides/PCBs (&L) 

14,4’-Dp> NA 1 ( 

11.0%~~ 

I 0.2 u I 1 u I 1 u I IU 
,,,(‘o,ooo 1 I 0.2 u 1 u IU 1 u 

1.00084 (4”5’ I 0.020 u 0.02 u 0.02 u 0.02 u 

1 0.00017 ‘4’(5) 1 0.20 u 0.2 u 0.2 u 0.2 u 1 AROCLOR-1254 5.0 

AROCLOR-1260 5.0 1 0.00017 L4w’ 1 0.20 u I 0.2 u 1 0.2 u I 0.2 u I 

~HEPTACHLOR EPOXIDE 3.0001 1 w’5) I 0.010 u 0.01 u 0.01 u I 0.01 u 

i- 
LEAD 

130 8.1 ‘2’ 1.3 WI.0 u 

7 

p----.-lp 1.7 u 1.8 u 2.1 UJ 

SILVER 120 2.2 u12.2 u 1.3 u 1.1 UJ 0.9 u 

ZINC 1,230 81 ‘2’ 6.4 Ull.7 U 10.4 u 8.7 J 44.8 



TABLE 4-1 

ROUNDS 5 THROUGH 8 ANALYTICAL RESULTS SUMMARY 

ANNUAL GROUNDWATER MONITORING REPORT 

DRMO, NSB-NLON, GROTON, CONNECITICUT 

PAGE 10 OF 10 

Chemical Primary Secondary ROUND 5 ROUND 5 ROUND 8 ROUND 7 ROUND 8 
Monitoring Monitoring 8MWliS 6MWllS (DUP) GMWIIS 6MWilS GMWIIS 

Criterion (l’ Criterion (‘I 7/20/99 7/22/99 10/21/99 1119/00 4/12/00 
- - 

svu1;s @lg/L) 

BENZO(A)ANTHRACENE 3.0 1 0.049 w”5’ 1 0.2 u 0.2 u 0.17 u 0.16 u 0.17 u 

BENZO(A)PYRENE 
,lb/c/ I I 

3.0 1 0.049 ‘*“d’ 1 0.2 u I 0.2 u I 0.17 u 
,“>,Ci I ! 0.16 U ! 0.17 u I 

BENZO(B)FLUORANTHENE 3.0 0.049 <-‘L”’ 0.2 u 0.2 u I 0.17 u I 0.16 U 0.17 u 
BENZO(K)FLUORANTHENE 3.0 0.049 M”5’ 0.2 u 0.2 u 0.17 u 1 I 

BENZOIC ACID NA NA 50 u 6” II I 71 I, 

BlS(2-ETHYLHEXYL)PHTHALATE 

FLUORANTHENE 37,000 

FLUORENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 
Pesticides/PCBs @g/L) 

4/S-DDD 

AROCLOR-1254 

0.16 U 0.17 u 

-” - -. . 20 UJ 

34U 2.1 u 2u 2u 

I 0.2 u I 1.2 u 1.2 u 1.1 u 1.1 u 

14,000 ww 1 0.2 u 1.2 u 1.2 u 1.1 u 1.1 u 
NA I 1 u I 1 II 17 Ii 11 II 11 II 

1.400,000 

NA ..- - . - I *_. ” 

0.77 0.2 u I 0.2 u I 1.2 u I 1.1 u I 1.1 u 

1 ,I 00,000 0.21 0.2 u 1.2 u 1.1 u 1.1 u 

NA 1 o.ooo64'4"5' 1 0.020 u 0.020 u 0.021 u 
,.,,_, 4 

5.0 

0.02 u 0.02 u 
0.00017 “‘w1 0.20 u 0.20 u 0.21 u 0.2 u 0.2 u 

IAROCLOR-1260 5.0 0.00017 v”5’ 0.20 u 0.20 u 0.21 u 0.2 u 0.2 u 
IHEPTACHLOR EPOXIDE 0.5 0.0001 1 w(5) 0.010 u 0.010 u 0.01 u 0.01 u 0.01 u 
lnorganics (total/dissolved) @s/L) 

IARAFNIT: I on I 0 14 (4”5’ I 111I/11II 3.6 u 2.6 U 2.3 U 
,Qd 111c7 I I 13rl I no 1 I 7. 1 1 BARIUM NA 

-. - 
NA 1431148 .“._ .,, .I., v IL” I “T2.Y I , ,.‘I 

CADMIUM 60 

CHROMIUM 1,100 

5;t, 3.0 UJI3.0 UJ 6.0 UJC 3.0 UJ 1 0.30 u 0.64 u 0.2 u 
2.4 U/2.4 U 2.4 U/2.4 U 

COPPER 460 2.4 (*I I , . LEAD 130 8.1 ‘>) 1.0 u/1.0 .’ ’ I 4 5u 4.2 U I 

SILVER 120 1.9 12’ 
u 1.0 u/1.0 u 1.7 u 2.7 U 2.1 UJ 

77.4 32.6 IZINC 1,230 81 @’ 1 13.0 U/l.8 U 14.1 U/21.3 U 

NOTES: 

Bold numbers denote exceedance of secondary monilorfng criterion. There are no exceedances of the primary monitoring criteria. 
1 Surface Water Protection Criteria for substances in groundwafer, using a site-specific dillufion factor of 100. 

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

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

4 Federal Ambient Wafer Quality Criteria for protection of human health from consumption of organisms. 

5 Connecticut Wafer Qualify Criteria for protection of human health from consumption of organisms. 

J Estimated Value 
R Rejected 

U Undetected 
NA Not Available 



TABLE 4-2 

GROUNDWATER ELEVATIONS - ROUNDS 5 - 8 
DRMO - NSB-NLON 

GROTON, CONNECTICUT 

WELL Jut-99 Ott-99 Jan-00 Apr-00 

HIGH TIDE I LOW TIDE HIGH TIDE / LOW TIDE HIGH TIDE I LOW ilDE HIGH TIDE I LOW TIDE 

6MWlS 2.6411.44 3.3611.24 4.8911.43 3.0810.36 

6MW2S 2.7511.49 3.3611.32 5.01 11.47 3.2010.60 

6MW2D 7.72 / 2.11 3.4812.69 4.00 /2.41 3.39 12.29 

6MW6S 2.9012.84 3.7013.58 3.67 13.37 3.61 / 3.51 

6MW6D 2.88 12.83 3.66 13.59 3.5513.39 3.6013.71 

6MW9S 3.11 12.82 4.16 / 3.72 4.0413.22 3.7413.28 

6MWlOS 2.7911.78 3.3811.37 4.84/1.61 3.1910.84 

6MWlOD 3.4312.71 3.99 12.93 45612.84 4.1612.62 

6MWli.S 2.91 12.66 3.5311.47 4.92 Il.56 3.30 10.77 

6MWllD 3.11 12.44 3.95 / 3.02 4.54 12.71 4.4213.14 

SG-01 I 3.1211.44 3.39 11.27 4.97 II.36 3.16 /0.47 



TABLE 4-3 

GROUNDWATER - ROUNDS 5 THROUGH 8 
DOWNGRADIENT GW POTENTIAL COC METAL RESULTS 

COMPARED TO BACKGROUND CONCENTRATIONS 
DRMO, NSB-NLON, GROTON, CONNECTICUT 

MAXIMUM POSITIVE BACKGROUND 
PARAMETER AVERAGE 95% UCL DETECTION CONCENTRATION 
Total Metals (mg/L) 
ARSENIC 3.60 
BARIUM NA 
COPPER 2.59 3.88 . 15.4 25.6 
LEAD 1.25 1.41 9.20 17.5 
ZINC , ; 39.0 80.0 31.3 

BARIUM 
COPPER 

3.60 
NA 

25.6 
31.3 

Bold indicates inorganic potential COC present 
in groundwater above background levels. 



TABLE 4-4 

DOWNGRADIENT GW RESULTS - ROUNDS 5 THROUGH 8 
DETECTION STATISTICS AND 95% UPPER CONFIDENCE LIMITS 

DRMO, NSB-NLON, GROTON, CONNECTICUT 

I 1 FRFOIIFNCY 1 RANGE 1 95% UCL 95% UCL MAXIMUM POSITIVE , *.-__-..-. .._. - 1 SHAPIRO-WILK 1 SHAPIRO-WILK 1 SHAPIRO-WILK 1 
OF DE’l-ECTlDN OF DETECTIONS AVERAGE\ W NORMAL 1 W LOGNORMAL ( W TEST 1 DlSTRlBUTlDN NORMAL LOGNORMAL DETECTION 95% UCL 

PARAMETER 

IVINYL CHLORIDE 5128 0.8. 2 0.4003 1 

Semivolatile Organics (pg/L) IBIS@ETHYLHEXYL)PHTHALATE I 28.5 14128 I 1.4- 180 I 14.5 I 0.4306 ! 0.821 0.924 LOGNORMAL 25.7 28.5 180 
0.5641 0.924 LOGNORMAL 4.09 3.07 1.20 1.20 
0.6095 0.924 LOGNORMAL 0.48 0.60 0.16 0.16 “.-PC , “.UUT- I 

IXN-BUTYL PHTHALATE 
PYRENE 

Total Metals @g/L) 
ALUMINUM 
ARSENIC 

I 1128 1.2 1 2.59 1 0.3783 
l/28 1 0,,55 1 nn9 I llR&tA 

6128 1 480.1,370 1 
7128 ( 1.5-7.5 1 L.“V , 

I I ,o.mn I ,ns I rim744 

LUtlAL I I I I.,” , 
I I 96P I n 6s~ 

LtAU I I 
I I F7mm. awnnn I AAQnnn I nRR77 

Dissolved Metals (&L) 
-m-v...- 

4128 6.5-35.1 4.23 1 
23,400 - 349,000 “* “” ’ 

28128 489,000 - 7,560,OOO -.“--- 
l/28 4.8 2.50 1 0.6669 
15128 1.8.31, 

20128 4.5-173 -..-- I 

I 7I4Q I +~TE~E I 792 I 
L”,J-.J 

20 - 251 
52,100 - 342,000 

1 LOGNORMP’ 

___ 

?nn I 5.00 3.97 1 

Bold indicate parameter has been identified as a potential COC. 
Data sets which fail the W test for normality and lognormality are assumed to be lognormat 



TABLE 4-5 

UPGRADIENT GW RESULTS - ROUNDS 5 THROUGH 8 
DETECTION STATISTICS AND 95% UPPER CONFIDENCE LIMITS 

DRMO, NSB-NLON, GROTON, CONNECTICUT 

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

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

Volatile Orgenics (paL) 
l,l-DICHLOROETHANE 
ACETONE 
CHLOROFORM 
CIS-1,2-DICHLOROETHENE 
METHYLENE CHLORIDE 

59 LOGNORMAL 0.56 0.55 0.75 0.55 
?9 LOGNORMAL 2.97 3.00 4 3.00 
59 LOGNORMAL 0.52 0.58 0.17 0.17 
._ - ;NORMAL 3.56 7.26 6.6 6.60 

INORMAL 1 .oo 1 .oo 1 1 .oo 
I 11112 1 0.3-11 ( 3.66 ’ 0.6608 0.7360 1 0.859 [ LOGNORMAL 6.10 25.8 . 11 11.0 . 

1112 0.75 - 1 0.52 0.3270 0.3270 0.8: 
3l9 1.8-4 2.61 0.6933 0.7441 0.8: 
1112 0.17 0.47 0.3270 0.3270 0.8: 
5112 0.75 - 6.6 2.24 0.6750 0.6687 0.85~ 
1112 1 l.go -.- _.- 0.859 

(TR~CHLOROETHENE 
Semivolatile Organics @g/L) 

(BlS(2-ETHYLHEXYL)PHTHALATE 1 2112 I 1. 1 - 68 ( 7.27 1 0.3751 1 0.5807 1 0.859 ( LOGNORMAL 1 17.2 1 16.4 1 68 1 16.4 1 

11.4-58.4 
1,910 - 86,700 

3.8 - 4.3 

500 0.767 1 LOGNORMAL 1 2.31 120 1.9 1.90 
“.,249 0.i ‘67 1 NORMAL 54.7 220 44.2 44.2 

1 0.8437 1 0.9944 ni LOGNORMAL 1.69Et15 , ‘67 1 109,000 85,100 85,100 
I 0 7500 I 0.7500 I LOGNORMAL 5.56 36.3 4.7 4.70 

I _ _ , ._ 
I I nnmn I n 7c7 I IA6 

t I 
1 0.7829 1 0.9352 1 0.767 

- 

Bold indicate parameter has been identified as a potential COC. 
Data sets which fail the W test for normality and lognormality are assumed to be lognormal. 



TABLE 4-6 

GROUNDWATER - ROUNDS 5 THROUGH 8 
PARAMETRIC AND NONPARAMETRIC ANOVA TEST RESULTS COMPARING POTENTIAL COC 

DOWNGRADIENT RESULTS WITH UPGRADIENT RESULTS 
DRMO, NSB-NLON, GROTON, CONNECTICUT 

DOWNGRADIENT UPGRADIENT TYPE OF P ANOVA 
PARAMETER DISTRIBUTION DISTRIBUTION ANOVA LEVEL RESULT 
Volatile Organics 
CIS-1,2-DICHLOROETHENE LOGNORMAL LOGNORMAL PARAMETRIC 0.2498 PASSES 
TRANS-1,2-DICHLOROETHENE LOGNORMAL --- NON-PARAMETRIC 0.0609 PASSES 
TRICHLOROETHENE LOGNORMAL LOGNORMAL PARAMETRIC 0.1027 PASSES 
VINYL CHLORIDE LOGNORMAL --- NON-PARAMETRIC 0.0608 PASSES 
Semivolatile Organics 
BIS(2-ETHYLHEXYL)PHTHALATE 1 LOGNORMAL 1 LOGNORMAL 1 PARAMETRIC 1 0.2958 1 PASSES 
PYRENE 1 LOGNORMAL 1 --- 1 NON-PARAMETRIC 1 0.4697 1 PASSES 

’ Total Metals 
I ARSENIC LOGNORMAL ___ NON-PARAMETRIC 0.1458 PASSES 
1 BARIUM LOGNORMAL LOGNORMAL PARAMETRIC 0.0006 FAILS 
! COPPER LOGNORMAL LOGNORMAL PARAMETRIC 0.0708 PASSES 
( LEAD LOGNORMAL --- NON-PARAMETRIC 0.7475 PASSES 
z. ZINC LOGNORMAL LOGNORMAL PARAMETRIC 0.7548 PASSES 
; Dissolved Metals 
: ARSENIC LOGNORMAL LOGNORMAL PARAMETRIC 0.1818 PASSES 
j BARIUM LOGNORMAL NORMAL NON-PARAMETRIC 0.1939 PASSES 
1 COPPER LOGNORMAL LOGNORMAL PARAMETRIC 0.0576 PASSES 
2 ZINC LOGNORMAL LOGNORMAL PARAMETRIC 0.9960 PASSES, 

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



TABLE 4-7 

GROUNDWATER - ROUND 5 THROUGH 8 
PARAMETRIC ANOVA RESULTS COMPARING POTENTIAL COC 

DOWNGRADIENT RESULTS WITH UPGRADIENT RESULTS 
DRMO, NSB-NLON, GROTON, CONNECTICUT 

Parameter 
CIS-1 ,PDICHLOROETHENE 
TRICHLOROETHENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
BARIUM 
COPPER 
ZINC 
ARSENIC, FILTERED 
COPPER, FILTERED 
ZINC, FILTERED 

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

1 31.04 44 22.83 1.36 0.25 PASSES 
1 23.15 44 8.33 2.78 0.10 PASSES 
1 947.23 44 846.17 1.12 0.30 PASSES 
1 59,000.52 44 4,314.63 13.67 0.0006 FAILS 
1 21.64 44 6.31 3.43 0.07 PASSES 
1 216.34 44 2,190.41 0.10 0.75 PASSES 
1 3.74 13 1.88 1.99 0.18 PASSES 
1 3.22 13 0.74 4?34 0.06 PASSES 
1 0.07 13 2,510.66 0.00003 0.996 PASSES 

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



TABLE 4-8 

GROUNDWATER - ROUND 5 THROUGH 8 
WILCOXON RANK-SUM RESULTS COMPARING POTENTIAL COC 

DOWNGRADIENT RESULTS WITH UPGRADIENT RESULTS 
DRMO, NSB-NLON, GROTON, CONNECTICUT 

Upgradient / 2 
I of Ranks 1 Num’ .^ ’ ’ - - . - :ore p-level 

.^^ 
0.3111 
0.3111 

I 
leer or samples Avg nanr SC 

18 26.0 -1.01284 
18 21 .o 1 .012836 
18 25.1 -0.66397 
18 20.0 1.4: 
18 74 3 .n : 
3 1 5.0 1 1.2990381 

(1) Adjusted for tied rankings. 
(2) Downgradient results are in statistically significant exceedance of upgradient results when p level is less than 0.05. 



TABLE 4-9 

GROUNDWATER - ROUNDS 5 THROUGH 8 
COMPARISON OF POTENTIAL COCS ABOVE BACKROUND AND 

UPGRADIENT CONCENTRATIONS TO SURfACE WATER PROTECTION CRITERIA 
DRMO, NSB-NLON, GROTON, CONNECTICUT 

L Average Cummulative Site Specific CTDEP 
Round 5 1 Round 6 1 Round 7 1 Round 8 Average SWPC SWPC 

Downgradient Metals (ug/L) 

Total Barium I 109 1 111 I 109 I 90.3 I 105 NA 1 NA 1 

Maximum Cummulative Site CTDEP 
Round 5 I Round 6 I 

Specific 
Round 7 I Round 8 Maximum SWPC SWPC 

Upgradient Metals (q/L) 

Total Barium 1 45.6 1 58.1 1 39.3 1 44.8 1 58.1 I NA 1 NA 1 

(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 



TABLE 4-10 

GROUNDWATER - ROUNDS 1 THROUGH 8 
PEARSON CORRELATION COEFFICIENTS (r) BETWEEN CONCENTRATION 
AND OXIDATION-REDUCTION POTENTIAL (ORP) FOR SELECTED METALS 

DRMO, NSB-NLON, GROTON, CONNECTICUT 

Pearson’s r is always between -1 
and +l , where -1 means a perfect 
negative, +I a perfect positive 
relationship and 0 means the 
perfect absence of a relationship. 
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Figure 4 - 11 

Average Downgradient Concentration of Barium as a Function of Time 
Rounds 1 Through 8 

NSB - NLON, Groton, Connecticut 
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Figure 4 - 12 

Average Downgradient Concentration of Arsenic as a. Function of Time 

Rounds 1 Through 8 

NSB - NLON, Groton, Connecticut 
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Figure 4 - 13 

Average Downgradient Concentration of Arsenic as a Function of Time 

Rounds 1 Through 20 - Extrapolated 

NSB - NLON, Groton, Connecticut 
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DRAFT 

I 
1 

5.0 CONCLUSIONS AiJD RECOMMENDATIONS 

5.1 CONCLUSIONS 

This groundwater monitoring report summarizes the previous 4 rounds (5 through 8) of quarterly 

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 during rounds 5 through 8 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. The concentration ranges (19.8 ug/l to 180 us/l) noted during the most recent sampling 
,., .- . ..,, / > 

were similar those reported during the first year of monitoring’ (i ug/I to 130 ug/l).’ The low concentrations 

of BEHP that were detected may be attributable to laboratory artifacts as no clear pattern has been 

exhibited in any monitoring wells. 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. An examination of the various exceedances of secondary monitoring criteria, do not indicate 

any increasing or decreasing trends. 

Results of the inorganics analyses indicated some positive results for arsenic, copper, lead and zinc in 

excess of the secondary screening criteria; however, none of the positive results exceeded the respect.ive 

SWPCs which are the primary screening criteria. No other metals exceeded either primary or secondary 

screening criteria. 

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 total barium. The average barium 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 barium show a slight upward trend, although data from the 

100016/P 5-1 CT0 0267 
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most recent sampling round showed the second lowest~result of the eight rounds. It should also be noted _u .r ‘e, ,*,I) 

that there is currently no primary or secondary screening criteria established for barium. 

Average total arsenic concentrations which exceeded the CTDEP SWPC during the first year, did not 

exhibit similar concentrations during the last four sampling rounds (rounds 5 - 8) as shown on Figure 4- 

10. 

A review of the inorganic results revealed that in several ,instances total, metal concentrations were less .I .*,.. /.. . . ,. _,, 

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

process removes particulate matter to which the metals bond. .. _, 1 For the i,nstances where dissolved metal ,_, _“,, ._ .I ,. 1 _j 

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

instrumentation fluctuation near the i,nstrument detection limit. . .._ , . _” :> :._ ,. .___ or*> I. ., Instrumentation signal fluctuation, can .iir.l ,~, / (,, j./ ;i,*; El ,,L_ _ __ _I _, ~ ( 
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 waterbody, i.e., the Thames River. Through 

the second year of monitoring (8 rounds), no exceedances of any of the SWPCs (primary monitoring 

criteria) were noted. The exceedances highlighted within Table 4-l are exceedances of secondary 

monitoring criteria. These exceedances did not exhibit any notable increasing or decreasing spatial 

trends over the previous two years. Statistically, there was no increase in contaminant concentrations 

detected in downgradient monitoring wells as compared to upgradient wells, except for barium, which 

overall exhibited a slight increasing temporal trend. 

5.2 RECOMMENDATIONS 

The analytical results for the second year 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 three 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 Through 8 rounds of groundwater monitoring no exceedances of primary or secondary monitoring 

criteria have been noted for volatile organic compounds. Consideration should be given to __ 

eliminating VOCs from the analytical suite. 

100016/P 5-2 CT0 0267 
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Only minor exceedances (less than primary monitoring criteria) of the semivolatile organic compound 

bis(2-ethylhexyl)phthalate were noted. Consideration should be given to reducing the sampling 

frequency for semivolatile organics from quarterly to biannual. 

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

monitoring. 

Discuss endpoint for groundwater monitoring if current trends continue. 

100016/P CT0 0267 
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APPENDIX A 

GROUNDWATER SAMPLE LOGSHEETS AND 
LOW-FLOW PURGE DATA SHEETS 





GROUNDMiATi5i3 ‘S;;hftililPiE LOG SHEET 
Tetra Tech NUS, Inc. 

‘reject Site Name: NSB-NLON / DRMO 
?oject No.: 7363 

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

Sample ID No.: DRMO- /cl M(\w i f - GW-05 
Sample Location: d, ,- bJ /.c 
Sampled By: T. Evans I K. Simpson 

C.O.C. No.: 071lW-07 
Type of Sample: 

[xl Low Concentration 
[ ] High Concentration 

&MpL;IN~DA&:,‘: ‘; .j::“;:;:‘.:(,:, ,: ;. f:,: ,:., ‘.I .. .-.?;.:.;.‘~-:,-;;I ..j:; . . ‘..:.;; .:‘..:,,::~:~::;,:j:; .,.,. i ..i;‘-. ‘; :.:i ,,::,: .j: ::/; .,,f: : 

Color PH -SC. Temp. Turbidity .m Eli Salinity 

visa;ll Standard mS/cm Degrees C NTu w/l mV PP 
ethod:Low FlowBladder Pump lt%!!Ad b@vl 1r.q ao*(06 o.Lhl 7123 /07trf /A 
,,PQEbAT&i;:i;:‘jf. .i.(-ji:‘l:;-; ;::‘,; ,,,, ii ,.;;;i; :?,. ;:‘.:“::; -::-.il:.,~‘::-“:.‘; -Ii,,;-i,:~j,:,.-; .,:‘.;.:: ;I.!: :, :‘:..;; ,,j,::’ $:;: ,: ::i:;::;y;+>“, 

ate: 7--;La-5% , 
ethod:Low Flow/Bladder Pump 

onitor Reading (ppm): v 

lell Casjng Diameter & Material See Attached Low Flow Purge Data Sheet 

ype: ;2 “PVC for Purge Data 

l-7 

otal Well Depth (TD): / $a 7 

tatic Water Level (WL): 7,& t 

tart Purge (hrs): / j ( (,J 

ind Purge (hrs): )/ST 

‘otal Vol. Purged (gal@ / 3 < 
AMP~.CQLLECTI~!NF$RMI;AtlOhi:. : ., : :: : ;;j .,, ; .:,::,, : ! : : : ; .: :, : ;;:I :: : .: ; :;.. ; ,, ” ; :.. “. ‘: : : : .:. I. ‘,‘-.:‘::T;. 

Y 
Analysis Preservative Container Reqtiirsmsnts Coileoted 

CL VOLATILES (LOW-LEVEL) HCLl4’ C 3% 40 174 Vial v 

CL SEMIVOLATILES 4Oc 2 K / Qt.AmberGlass v 

CL PEST/PCBs 4Oc & ,g 1 Qt. Amber Glass v 

2 .x i Qt. Amber Glass ’ CL PAH 4Oc H 

AL METALS (TOTAL) HNO, I 4’ C I Ic I LPE 
v 

AL METALS (DISSOLVED) HNO, I 4’ C I x I LPE w 

tdL>vv~~IPitehw~ T 
I 
/ k / &C &&Ldjfw *J 
I '- ' 



‘0 R Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6MWl s 

PROJECT: NSB-NLON DATE: *T-,,t--=j‘i 

PROJECT NUMBER: 7363 WEATHER: fl ~-/oicAc, 7 I-- y&/= 
/ 

SITE: DRMO PERSONNEL: y, Et/s*3 

Well Screen Depth: 5.7 I 15.7 ft. Pump Type/Material: Bladder I PVC Tide Cycle: 0 High @ 

Initial Water Level: ‘3 .O ‘2 6.4 hrs. Pump Intake Depth: 12.0 ft. TPVC //a b @ Low 8 \ zz.j~ 

Total Purge Volume= 1 3k < (gal @ Total Purge (min) - Time= YC q Not Affected 

Water Level Volume Flow Rate Pump 

i:: 1/e/1 below TO{d rnL/rnin k’hnin 1 ‘:F” 

Water Quality Meter (3 

Control Box Type (S/N): 
7 ‘ldimeter (S/N): 

*f 

Notes: 

Page X !z 

Comments 



Tetm Tech NUS, Inc. 

.,l ,_ , , ., 
;~pu~D~f~~.,:~-‘~,: ,:.‘i : ‘,.‘. j;.‘.: ... , ‘,:>;‘,‘.f: .: .:,:‘~,.~~...~.j,.:,‘~i..,:,j.~:j ;.‘,.F ,,., ;::.j;, j:;.,,; ,,I;:,,. :‘: .‘...:y :.f.‘,,..i, :;.,; 

1 
bate: 7.li 99 

(I23 

Color pH -s.c. Tt3lllp. turbidity Do Eh Salinity 

‘ime: Vimal Standard mS/cm Degrees C NTU w/l mV mt 
lethod:Law Flow/Bladder Pump ctt#& 7-19 3+-03 ;LX, ( s-0 2.44 4440.7 21.27 
'URGE,D*T&';: .,.: < :'..: :. ;I, +:i, ,.:I ;>: ;;"::,'i'-:.:: 7::::.:.. .:,. :,'.;.'::.1:,.'I:j:i..I:~:,~.~~.'i.~,,;."::i,~:,~ ,.., .' ,,;,I: y.. ,,:.: .I -";.:j$;', 

bate: 7-11 c “/T 

lethod:Lcw Flow/Bladder Pump 

nonitor Reading (ppm): r\l A 

Veil Casing Diameter & Material See Attached Low flow Purge Data Sheet 
I\ 

‘ype: PVC 1 

‘otal Well Depth (TD): (3 LI b 

tatic Water Level (WL): 9-G 

bne Casing Volume@@j: [. 3 
tart Purge (hrs): /(3 1 ( 

for Purge Data 

Page-L of C, 

Project Site Name: NSB-NLON / DRMO 
Project No.: 7363 

[ ] Domestic Well Data 
[x] fv!onitoring Well Data 
[ ] Other Well Type: 
[ ] QA Sample Type: 

Sample ID No.: DRMO- &,M k/zs - GW-05 

Sample Location: &c/25 
Sampled By: T. Evans I K. Simpson 

C.O.C. No.: G-72 1 q4- dj' 

Type of Sample: 
[Xl Low Concentration 
[ ] High Concentration 

‘otal Vol. Purged &izb:3. + 4 : i ,: ;~~~ollLEC;nC##JNF(JRMAflOH. ,.y,y;: .; ;: :..::,.i,i.‘..:: ::1.’ ~~..:.j.::.:j :,; ,b,::, :I . . . . .ii I:.,: ;::::: :: .; .,,. .;.: ~1, ; 
Analysis Presenfative Container Requirements Collected 

40 ml Vial w 

‘AL METALS (DISSOLVED) 
* 

Pa LlmfhfiP tit-NYC 
HNO:, / 4’ C 

4-c 

LPE 

iI--- sutF(cL ofw& 
:ir++&@~&::,,:~ .:.:. .bi .‘; :’ : ..,,: :.j.! ;: .:..:...:.: .. :,: . . .‘, Signature(s): 

,-, .“... 
MWMSD Duplicate ID No.: 

- 



0 R Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6MW2S 

PROJECT: 
PROJECT NUMBER: 

SITE: 

NSB-NLON 

7363 DATE; WEATHER- 

DRMO PERSONNEL: 

Water Quality Meter (S/N): Notes: 

Control Box Type (S/N): fLr;lb 

- ‘jdimeter (S/N): qwvP @“16 .+- L- 1 
Page& PI 



‘reject Site Name: NSB-NLON / DRMO 
‘reject No.: 7363 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
[ ] QASampleType: 

Sample ID No.: DRMO- 6 .h (u 2 0 - GW-05 

Sample Location: f& a 9 
Sampled By: T. Evans I K. Simpson 

C.O.C. No.: o-;l;rdqq- 0s 
Type of Sample: 

[X] Low Concentration 
[ ] High Concentration 

te: 7-11 -cicI Color pH 1 -S.C. 1 Temp. 1 Tur~i~~ity 1 I 

re: If 2i ViSll4 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

:L SEMIVOLATILES 

:L PESTIPCE 

I 40 c I / Qt. Amber Glass 



p 
R Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6MW2D 

1 
PROJECT: NSB-NLON DATE: ~-Sf-vl 

PROJECT NUMBER: 7363 WEATHER: c,--, v\ WI -, -7 jwi'-- \qc)r 

SITE: DRMO PERSONNEL: 2 +- t&i b-/-I 

Well Screen Depth: 60.0 / 78.8 ft. Pump Type/Material: Tide Cycle: 0 High Q 

Initial Water Level: @ / 0 og hrs. Pump Intake Depth: ‘; I 6 7 B Low@ 

’ Total Purge Volume= 

I/35/ 
(gal9 [ A. 5 Total Purge Time=& 

L73 +O 
(min) 0 Not Affected 

Water Quality Meter (S/N): @g &a fi 6 \ Notes: 

Control Box Type (S/N): QG 0 \rjd\ hi2dw-i ( \h-.~) 



sarmie ID No.: DRMO- 6utsu 6 d - GW-05 Project Site Name: NSB-NLON / DRMO 
Project No.: 7363 Sample Location: 2 $ k/ 6 $ 

.Sampled By: T. I Evans I K. Simncnn -....r---.. 
[ ] Domestic Well Data C.O.C. No.: c 

f7319 ciel - a,14 
[x] Monitoring Well Data 

- _- . 
Type of Sample: 

[ i Other Well Type: [xl Low Concentration 
[ ] QA Sample Type: 1 1 Hiah Concentration .a ” . I I ., 

I 
9 ::.;:.; 
I 
t !ate: 7 - /‘i - $9 1 Color 1 pH 1 -S.C. 1 Temp. 1 Turbidity 1 DO I Eh I Salinity 

T lLtLf3 1 virnlal mS/wn Degrees C NTU me/l mV I PPt 
h r- c ,,,>w, I,.’ , vrr, I 
F .:. .: :i. ; ,, .: : : : ,. ‘,. :. : 

I 
c 

See Attached Low flow Purge Data Sheet 

for Purge Data 

-- 
r0td Purge Time (mink fl 

rotal Vol. Purged (ga(rL): 1 [ .? 
$AJgp@C~~y$j$jN~~~~q.& ,i,,, ::/:. .,., ‘:’ ,,,:‘:_j.‘i:...:.;.,i: ,:j;.;, ..:.‘...I’ ‘:‘.,. .:,;:.y;:i;.;.:;. ..:_: . . .._ ::. : .; .‘.... .;n; .,,:’ 

heted I Presetnfathfe I Container Requirements I co 

h 

h 

v 

1 

1 

5 Static Water Level (WL): y. 21f, 

( Ine Casing Volume(g 

: Start Purge (hrs): ’ 1137 . , A 
t %d Purse fhrsk Iti LG I 

1 

1 

li 

Tetra Tech NUS, Inc. 

PageL of J 

rcL VOLATlLEs (LOW-LEVEL) 

I-CL SEMIVOLATILES 

ICL PEST/PCBs 

FCL PAH 

I-AL METALS (lOTAL) 

HCL/4°C 

4O c 

40 c 

4Oc 
. 

1 HNO,14”C 1 

-3 x 40 ml Vial 

)c 1 Qt.Amber Glass 

7 X i Qt. Amber Glass 

2. g 1 Qt. AmberGlass 

I x /L”E -~ 
r-AL METALS (DISSOLVED) 

Nq d%Jw.TAf pff Giw\ 

HNO, J4O C I x )LPE v 

4°C 1 f I ~bM&i? G-U@ 
v 

A 

Signature(s): 

T&N- 
/ 



0 R Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6MW6S 

PROJECT: NSB-NLON DATE: IT-99 
PROJECT NUMBER: 7363 WEATHER: fvEs 7 -- 00s 

SITE: DRMO PERSONNEL: 7, +vw ’ hfigY 

Well Screen Depth: Pump Type/Material: Bladder / PVC 

i 
Water Quality Meter (S/N 

Control Box Type (S/N): 

- pimeter (S/N): ( 
#a: ‘1 2. 

Paget - 



Tetra Tech NUS, Inc. 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

- . 
PageL of C 

Project Site Name: NSB-NLON / DRMO Sample ID No.: DRMO- 6 Mcc/6 D - GW-05 

Project No.: 7363 Sample Location: 6bW6 0 
Sampled By: T. Evans I K. Simpson 

[ ] Domestic Well Data C.O.C. No.: CnltlW- o< 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [Xl Low Concentration 
[ ] CIA SampleType: [ ] High Concentration 

;~~uIc[o~A~~.. ::; j’:jj ir;,,I:.::. ::. ,.::.$. ;: 1.‘. j ~ ::; I{‘:. I:,:.;. ;;: ~.ii’~;I].:.~:.;,‘: :.:. ::j: ;.. i~:~;,~~.~iii:‘~‘:‘;‘~-,;. ‘i::;:,, :‘:i,:::j’;!,;.;; :;,?:,jj i;!,:,‘,f:;; :_ 
I 

Me: . f9- 99 Color pH S.C. TMllp. Turbidity Do Eh Sallnity 

‘ime: M-30 Visual Standard mS/cm Degrees C NTU mg/r mV PPt 
dethodhv Flow/Bladder Pump aw! cm ‘S.C2f- f I x z?a2-- 0,23 Y6. I /* 92 
‘,,RQE.I);AT@ ::.. +, 1;“” .‘i:.;:?;“l;,:, I.,::~:‘; :‘.,; ‘..:~:,,“.“,“~:..i : ,: :;.-‘,i.;;.::.- :.‘. ,:‘T .’ .‘.,;j.i; 5; .‘., :,:.Ii/‘:/: ../I:. :,/,. -: ,: i;;: .’ ::-:...:y i:. : ,; I:“,: .: . . ,; : :. : :.. 

Analysis 

CL VOLATILES (LOW-LEVEL) 

-CL SEMIVOIATILES 

%L PEST/PC& 

-CL PAH 

‘AL METALS (TOTAL) 

TAL METALS (DISSOLVED) 

j-/4$ dc0RoCSI FHGN\/C I 

Presenfative 

HCLl4’C 

40 c 

4Oc 

40 c 

HNO, / 4’ C 

HNO, / 4’ C 

4°C 

Container Requirements colleoted 

3 4omlvial c( 

2 Qt. Amber Glass I 

2 Qt. Amber Glass 

2, Qt. Amber Glass / 

I LPE 

LPE H 

L 477w&2 GAY - 



0 7t Tetra Tech NUS, Inc. Low FLOW PURGE DATA SHEET Well No.: 6MW6D 

PROJECT: NSB-NLON DATE: 7vb =I g 
PROJECT NUMBER: 7363 WEATHER: >t&N\J O( P. <r (+ - /! 7 r 
SITE: DRMO PERSONNEL: }I, ’ 3 ti (’ 56 I% 

Water Quality Meter (S/N): Notes: 

Control Box Type (S/N): jGn.(, 

>itneter (S/N): 0?(6( 4-Yl7 ‘> 
.- 
.z 1 

Page 2 .;3 i 



Tetra Tech NUS, Inc. 

Project Site Name: NSB-NLON / DRI\ 
Project No.: 7363 

[ ] Domestic Well Data 
[x] Monitoring Well Data 
[ ] Other Well Type: 
r 1 QASampleType: 

PageL of 2 

Sample ID No.: DRMO- & u b 9 3 - GW-05 

Sample Location: $4 w 4 
Sampled By: T. Evans 1 K. Simpson 

C.O.6 No.: h71GcIh- a< 

Type of Sample: - ’ . - 
[Xj Low Concen tration 
[ ] High Concentration I I _ L,. .,, 

,‘.“.‘P .‘. -.:.:,: .‘. .,:. : .:.: ::.:: ‘.., ;.:.; ,::j: :.,. i;:;..;:;. “;j-b;;; ‘i!$j [:,:;;.?...;j: :i, j ‘I/, .; ‘,. ‘, :‘:. ‘&::,y: 

Temp. Turbidity PO Eh Salinity 

De@=C NTU wP ppt 

~ethod:LowFlow/BI~-Y.. -...,- , ,-,-. w , I-- c ,-.- y- , , ,‘tfi b.OC] (9,7k -4E.I dtoy 
.*.-ACalwli-’ .’ .i’ .: : : :, j ... .A. .: :;: 1 ,. ., .,: :..: :.:,.y ; ,. ; .: :.>. .;:- .‘;:‘i . . ;.,; Tj ,, :; :.;. .:.: ,. :. ,’ i ‘.!.:- ,: 1:. ;. ;. : ; : ” ‘, :. : i.1, 

s 
t 
1 
h 

F pvC(U= rr)rrri;- :: ::‘,I : :,‘. : ” : ..’ .,... . . . . . ..;:. .:. .;,. ,: .:/. 

,. ., “( ‘_ 

t Iate: 1 - &? - ‘? 4 

n Aethod:Low Flow/Bladder Pump 

n donitor Reading (ppm): rrr, 

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

rype: 3 ’ PVG rype: 3 ’ PVC for Purge Data 

rotal Well Depth (TO): rotal Well Depth (TO): / 1, f / 1, f 

static Water Level (WL): 

3ne Casing Volume(gal(q: t/, C 3ne Casing Volume(gal(q: t/, C 

Start Purge (hrs): Start Purge (hrs): jag7 jag7 

End Pugs (hrs): End Pugs (hrs): i 3 30 i 3 30 

Total Purge Time (min): 3 

Total Vol. Purged (ga@ x 

BAl$lPpXW&ECll~!N~kM~ 

Analy: Analysis 

l-CL VOLATILES (LOW-&EL) l-CL VOLATILES (LOW-&EL) 

TCL SEMIVOLATILES TCL SEMIVOLATILES 

l-CL PEST/PCBs l-CL PEST/PCBs 

TCL PAH TCL PAH 

TAL METALS (TOTAL) TAL METALS (TOTAL) 

l-AL METALS (DISSOLVED) l-AL METALS (DISSOLVED) 

1 Preservative Container Requirements 

I I HCLI 4’ C HCLI4’C 1 3 3 % % 40 ml Vial 40 ‘ml Vial I /J, }“J 

&L ;< I Qt. Amber Glass 
I 

40 c x0 40 

40 c 2 y 1 Qt. Amber Glass v-y L 

40 c A w 1 Qt.AmberGlass J/2 

HNO,/ 4’ C I x 1 LPE (ti& 

4Jd HNOJ / 4’ C I X I LPE 

4°C 1 ?L I @f-h&a G&B/J * 

GROUNDWATER S#tipLE LOG SHEET 

I I 
I 

n 

a~~~jl’~~~h~~.::;::..::.::‘:.‘: .:.z....:.j.I;:~.. :.:. ‘:ij:.:,~:.::;.,,:‘:‘....:.“..i.l..” I.. .!.. Signature(F 
, 
JnnslMSD Duplicate ID No.: 



0 It Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6MW9S 

PROJECT: NSB-NLON DATE: -7- z&d cp,, 
PROJECT NUMBER: 7363 WEATHER: .cc/w/Iy / (ea.-- f3o--s73: 
SITE: DRMO PERSONNEL: 

Well Screen Depth: 

Water Quality Meter (S/N): 

Control Box Type (S/N): 

,jdimeter (S/N): 

#k ) Notes: 
. . \ 



‘reject Site Name: NSB-NLON / DRMO 
+oject No.: 7363 

[ ] Domestic Well Data 
[x] Monitoring Well Data 

Sample ID No.: DRMO 6 wa (0s - GW-05 

Sample Location: bIL\J LOS 
Sampled By: T. Evans / K. Simpson 

C.O.C. No.: 01\9UCt-O< 
Type of Sample: 

[ ] Other Well Type: [XJ Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

‘ell Casing Diameter & Material I 

pe:$ PVC 
I 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

ml Well Depth (TO): (3.3 

tart Purge (hrs): 

Analysis 

CL VOLATILES (LOW-LEVEL) 

CL SEMIVOLATILES 

:L PEST/PCBs 

ZL PAH 

4L METALS (TOTAL) 

4L METALS (DISSOLVED) 

&&ah&&A 
J 

Ptesetvative 

HCLIS°C 3% 4dmlViai 

y \ Qt Amber Glass 

% 1 Qt. Anhr Glass 

4O c a x ) Qi Amber Glass ’ J’ 

HNO, I 4’ C I x \LPE ht+- 

HNO, / 4’ C I k \LPE 
e a x \oc ihA&-dw v’ 

I 



Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6MWlOS 

PROJECT: NSB-NLON DATE: .+y- p- pj 

PROJECT NUMBER: 7363 WEATHER: /&&-/- (‘&5-+-g) Lkq.g 

SITE: DRMO PERSONNEL: q---. e yccw s 

Well Screen Depth: 3.3 I 13.3 ft. Pump Type/Material: Bladder I PVC Tide Cycle: q High 8 

Initial Water Level: Q osO~’ hrs. Pump Intake Depth: 3 .?a 9.0 ft. TPVC jzjLow@ r)Gsu 

Total Purge Volume= (gal@) br, 5 Total Purge Time= 327 (min) q Not Affected 

I Time 

Flow Rate Pump 

mUmin I Settings 

Water Quality Meter (S/N): q s l (&Lc, b / 4, l U 0 Eh 1 q‘b r 0 3 ly /-&/Notes: 

Control Box Type (S/N): w‘l krlLrc-v$( IIDGUR) L 217rJb ZR) 

4+ jdimeter (S/N): h ru& &,zo (6% .m Y’ --;1$- \ 
Page 2 i:3/ 



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

Project Site Name: NSB-NLON / DRMO 
Project No.: 7363 

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

Sample ID No.: DRMO- &+&k//o b - ~~-05 

Sample Location: 
TZ&#$@- Sampled By: . 

C.O.C. No.: cntt\ 99- oc 
Type of Sample: 

[X] Low Concentration 
[ ] High Concentration 

tandard mS/cm Degrees C NTIJ m?P mV PPt 

late: 7*(y- 9q I 
kthod:Low Flow/Bladder Pump 

nonitor Reading (ppm): 

Yell Casing Diameter & $aterial 

jq3e: PVC 2 
See Attached Low Flow Purge Data Sheet 

for Purge Data 

-otal Well Depth (TD): e. 1 

3atic Water Level (WL): r. a 

Ine Casing Volume@):8, + 

jtart Purge (hrs): 0 900 

End Purge (hrs): 0 
rotal Purge Time (min): w 

Analysis Preservative Container Requirements Collected 

rcL VOIATILES (LOW-LEVEL) HCL/4’C 3 40 ml Vial - 

I-CL SEMIVOLATILES 4O c Qt. Amber Glass 

TCL PEST/PCBs 40 c 1’ Qt. Amber Glass - 

TCL PAH 40 c ;I Qt. Amber Gl‘ass - 

TAL METALS (TOTAL) HN03 I 4’ C I LPE - 

TAL METALS (DISSOLVED) HNO, / 4’ C FM-wk-ib I LPE ^ - 

1 a-hrr$bb 4-” c A EX cH coRots YHEN)/ c / 

Clmj*~,&plic@e;. : ,. .:. i,,“i .‘,’ : : .: ,: .,.: b: .: .: . . ‘: :‘. ... :. : ,::. ‘j ‘. Signature(s): 

MS/MSD Duplicste ID No.: 
L’i 



0 R Tetra Tech NUS, Inc. LOW FLOW .PURGE DATA SHEET Well No.: 6MWiOD 

PROJECT: 
PROJECT NUMBER: 

SITE: 

NSB-NLON DATE: 7 m-99 
7363 WEATHER: >h(~\l m .- 

K 3- 
DRMO PERSONNEL: g, &i M @+Ui$ 

Well Screen Depth: 44.1 I 54.1 ft. Pump Type/Material: Bladder / PVC Tide Cycle: q High tip 

Initial Water Level: 49.0 ft. TPVC 3. r\ @ d8ST) hrs. Pump Intake Depth: a Low 8 @W 

Total Purge Volume= ( , c e&k) Total Purge Time= c/ 3 (min) 0 Not Affected 

Time Water Level Volume Flow Ratt 

beet below TOC I I mL mUmin 

Pump 11 Temp 1 pH ISp Con4 DO burbiditi Salinity) Eh )I Comments I 

Water Quality Meter (S/N): =I/ 3 7 K Notes: 

Control Box Type (S/N): r672-3 

jdimeter (S/N): 



PageL of / , ,, *,-.- 

Project Site Name: NSB-NLON / DRMO Sample ID No.: DRMO- i, MLc/ 1 1 5 - GW-05 

Project No.: 7363 Sample Location: 6MLJII 5 
Sampled By: T. Evans 1 K. Simpson 

[ ] Domestic Well Data C.O.C. No.: 07 194 
. 

[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [X] Low Concentration 
[ ] CIA Sample Type: [ ] High Concentration 

~,p&#&+~&~&~i;::: :‘+.:I .:. .I’.. ,:;j.j:::i y j,,:‘:I:: ‘.:.‘:i .,“.;;,jj:i :::;::Y;:;,:: ‘.i.:‘! ;..:::-j’;: ;-;;::y: ‘.‘.i; ~:.;Ij+.: ;j:;. ,{.:: :::/. ~~/:;L;[ :;. j .y,T::j: ..~,‘:~:&~..+:~. .‘: 

ate: 7->a * 77 Color pH _ S.C. Temp. Turbidity Do Eh Sallnity 

me: m.9c ’ Visual Standard mS/cm Degrees C N’KI m/l mV 
ethod:Low Flow/Bladder Pump aejiL 7.37 I&SC 20‘1 o,c> a.33 l4Ci3.e II-5 < .., . ..-- . . : . . . . . . . . . . .‘... .::.: . . . . . . . . . . . . i::.:. . ::< .;. i :.: ‘:. ..,,: ,,, .._ ,,.: .,.:: :: ,, ;:,.:F 

See Attached Low flow Purge Data Sheet 

for Purge Data 

sT?+u’\-r 5&M&F @ 1002- 

~Ml swuI‘(5 @w-Q 

id\lo anon 
;ii~)~A#l~@~,,r::y~;f ,;-., .i,,, .:,..;.,:,,. -y,j, :.:i.:.. ‘.:;::;;, ..I:’ :..‘;:.:;‘:-;::<, Signature(s): 

MS/MSD Duplicate ID No.: 
gt-J~& 

- 

” ._. , . . / 



0 R Tetra Tech NUS, Inc. LOW FLOW PUkGE DATA SHEET Well No.: C+& 11s 

PROJECT: 
PROJECT NUMBER: 

SITE: 

NSB-NLON DATE: 72039 
7363 WEATHER: 3&-P/ 

-r) 

DRMO PERSONNEL: (cl ‘ s\p(n(mm 

Water Quality Meter (S/N): 

Control BOY - ‘oe (S/N): 

Turbidimek. ,-i/N): 



:‘-’ p?q !~‘I & 1’ i_ ;,:i”! ;$A , f i: :, 
1 : dj<,’ 

‘. ): I - ” c ‘ 
“. v 

!: ; ; 

$ (_’ .: _ 
0 It GROUNDWk~ER si&lPtE LOG SHEET 

Tetra Tech NUS, Inc. 
Page1 of x 

..I / 

Project Site Name: NSB-NLON / DRMO Sample ID No.: DRMO- (;, M h 11 r> -Gw-05 

Project No.: 7363 Sample Location: kfmti IID 
Sampled By: T. Evans 1 K. Simpson 

[ ] Domestic Well Data C.O.C. No.: n)7/4 $4 - o.\- 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [xl Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

. . . . . . . . .i. .; ..; ;:.: ..,. 

See Attached Low Flow Purge Data Sheet 

for Purge Data 



0 R Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6MWll D 

PROJECT: 

PROJECT NUMBER: 

SITE: 

NSB-NLON 

7363 
DRMO 

Well Screen Depth: Tide Cycle: q High 8 

Control Box Type (S/N): 





cl It GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS. Inc. 

PageL of 2 
I ,. 

Sample IO No.: DRMO- f&M W’ i 5 GW-06 

Sample Location: / hAll/l< ,r-lr.,l 
Sampled By: 1. d+-T-~ - 
C.O.C. No.: rO’l.399 - 06 
Type of Sample: 

[X] Low Concentration 
[ ] High Concentration 

Project Site Name: NSB-NLON / DRMO 
Project No.: 7363 

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

Monitor Reading (ppm): ‘- 

Well Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

Type: ai” PVC for Purge Data 

Total Well Depth (TD): I S;- 3 

Static Water Level (WL): 7, a 

One Casing Volume(gal): f. !, 

Start Purge (hrs): i SI< 

End Purge (hrs): 1 b I * 

Total Purge Time (min): 5G 

Total Vol. Purged (gal): 3 .q 

SAMPLE COLLECTION INFORMATION: 
__, . G 

.,, 
Analysis Presewvative Container Requirements collscted 

TCL VOLATILES (LOW-LEVEL) HCL14’C 40 ml Vial 3 
TCL SEMIVOLATILES 40 c Qt. Amber Glass c 

TCL PESTlPCBs 40 c Qt. Amber Glass A 

TCL PAH 4Oc Qt. Amber Glass A 

I I I 

. 
OBSERVATIONS I NOTES: 

,, _ .‘, ! 

. I _; , >., “...,.~ .,_j .I : 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: bMhAS 

PROJECT: NSB-NLON DATE: /4w/W 
PROJECT NUMBER: 7363 WEATHER: s ClkPx? (<4zy rcccif ‘5z>‘J* 

SITE: DRMO PERSONNEL: sai-7- 2~ ,c 

Well Screen Depth: c7 ! I57 ft. Pump Type/Material: Bladder/PVC Tide Cycle: q High d 

Initial Water Level: 7-h 0 f g-7 hrs. Pump Intake Depth: 11, & ‘7?1/c BLOW 0 /GZG 

Total Purge Volume= 34 IL) Total Purge Time= s< (mW 0 Not Affected 

Time Water Level Volume Flow Rate Pump I I I Temp 

QC 

I 
, I I I, 

pH Sp Cond DO Turbldity Salinity Eh Comments 

mS/cm mg/L NTU PPt mV 
I-- 

feet below TOC mL mUmin Settings 

7al 0 - 
4oq40 0 

)om 

+ Water Quality Meter (S/N): y s;lf ( 

Control Box Type (S/N): &2X we?L L-J/~ ( 1763() 

idmeter (S/N): &La/don+ (1rs-b em) 

Notes: 

y- Page 3 “)A 



Tetra Tech NUS, Inc. 
n-m, I -‘ -L rayuA VI <~ 

" ." *, ., ~"^, 

Project Site Name: NSB-NLON / DRMO Sample ID No.: DRMO- bl\h&xs GW-06 

Project No .: 7363 Sample Location: tiMb’15 
Sampled By: K. srrwJ40c~ 

[ ] Domestic Well Data C.O.C. No.: jO23q4-@6 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [X] Low Concentration 
[ ] CIA Sample Type: [ ] High Concentration 

iAMPUN~DAT& ’ ,,. _. 

kate: /O .x3 *99 Color pH S.C. Temp. Turbidity 00 Eh Salinity 

‘ime: rC35 Visual Standui a&/cm Degrees C NTU mgfi 
dethod:Low Flow/Bladder Pump ClC?trcL G-Y/ AT.+! r&r I.0 0.7x -?I; 

PPt 
K.H- 

‘URGEDATA: ‘. ” 
1. ,, ...‘, I ,, ,_i .._ ,. LX, , _ I ,,“. -a I 

late: (0.12 - qy 

~ethod:Low Flow/Bladder Pump 

nonitor Reading (ppm): -c 

Yell Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

‘ype: &PVC for Purge Data 

-otal Well Depth (TD): 1’3 . bo 

3tatic Water Level (WL): -5: 6 g 

3ne Caeing Volume@al): I. 3 

rotal Vol. Purged (gal): 3, 7 

Analysis 
-CL VOLATILES (LOW-LEVEL) 

XL SEMIVOLATILES 

rCL PEST/PCBs 

I-CL PAH 

i-AL METALS (TOTAL) 

rAL METALS (DISSOLVED) 

-ENYL 

. ,_I ,p- : 

Preservative Contain’& Requii&en& “. ” ” 1 Collected 

HCLI40C 40 id Vial I 
/ 

40 c Qt. Amber Glass / 

40 c Qt. Amber Glass ;/ 

40 c Qt. Amber Glass J 

HNO, / 4’C LPE J 

HNO, ! 4’ C LPE . i/ 

-es 

i. .I 

1 
Circle $fApplioable: 

MWMSD Dupkate ID No.: 

-- F ‘r- 

-. / Signature(s): 



Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: &Mb’& 

Well Screen Depth: 3A7 / l3.b ft. Pump Type/Material: Bladder/PVC Tide Cycle: q High 8 

Initial Water Level: 52 6 f3 @I /42< hrs. Pump Intake Depth: \ 04 ’ -i?uc @Low@ /-q-q 

Total Purge Volume= +2$ 3.*7 . I+) t.59 Total Purge Time= 6C- (min) q Not Affected 

Comments 

’ Water Quality Meter (S/N): k Notes: 

Control Box Type (S/N): sa I67l.y 
T ‘dimeter (S/N): lP\r~~~ 03qy-*y7 

I Page 1 )L 



GROUNDWAf&d&dihPLE LOG SHEET 
Tech NUS, Inc. 

o-m.- I -* 1 

tandud m$hm Degrees C NTU m&l mV PPt 
:thod:Low Flow/Bladder Pump &.kf l&doc/ S8W 14.0 16. ( 0. aLi -lSLi ALL/74 
JRGEDATA: 

.,. 

kte: i4/23/99 
sthod:Low Flow/Bladder Pump 

miter Reading (ppm): * 

ell Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

fpe: ) ” PVC for Purge Data 

‘reject Site Name: NSB-NLON / DRMO 
+oject No.: 7363 

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

MPUNG DATA: 

riayr_l_ 01 Q- 
j,- ,, 

Sample ID No.: DRMO- &Mu/xfl GW-06 

Sample location: &)dl)\Rlu’lD 
Sampled By: 5d d 5/c 
C.O.C. No.: /OJ394 - 06 
Type of Sample: 

[xl Low Concentration 
[ ] High Concentration 

. ...,! . .., 8 

rtal Well Depth (TD): 7 G . Q ’ 

atic Water Level (WL): 5. JO‘ 

ne Casing Volume(gal): IA. b 

:art Purge (hrs): icl&C 

Id Purge (hrs): K b7 

kal Purge Time (min): 6b 

otal Vol. Purged (gal): 5. 1 

AMPLE COLCECTJON INFORMATION: 

Analysis 

CL VOlATlLES (LOW-LEVEL) 

Cl SEMIVOLATILES 

CL PESTlPCBs 

CL PAH 

AL METALS (TOTAL) 

AL METALS (DISSCLVED) 

IEX CHLOROBPHENYL 

~ ,_, .~ & \ ,^. : , I ,L, . ,*y/1 -. 

. . 
Preservative Container Requiiements collscted 

HCLI4’C 40 ml Wal 3 

40 c Qt. Amber Glass a 

40 c Qt. Amber Glass E 

4Oc Qt. Amber Glass d 

HNO, / 4’ C LPE I 

HNO, / 4’ C LPE I 

40 c Qt. Amber Glass A- 

;ircle If Applicable: 

MWMSD Duplicate ID No.: 
- 

.,_ Signature(s): 



Tech NUS, Inc. LOW FLOW PURGE .DATA SHEET Well No.: Lr\l\w ID 

PROJECT: NSB-NLON DATE: / o/s3 /L?s 
PROJECT NUMBER: 7363 WEATHER: &S~~~I v-u-by Lk 4%. 
SITE: DRMO PERSONNEL: -. -. 

Well Screen Depth: 

Initial Water Level: 

Total Purge Volume= 

6 8. 8 / 7 8.8 ft. Pump Type/Material: Bladder/PVC 

5* ba 43 I(//5 hrs. Pump Intake Depth: 73 ,O ’ T?vc 

5#i (@j&L) Total Purge Time= 66 (min) 

I Time II Water Level Volume Flow Rate Pump I I I 11 Temp 1 pH ISp Con4 DO 

feel below TOC mL mUmin Settings ‘C mS/cm mg/L 

Tide Cycle: r] High 8 

@Low@ /SJE, 

0 Not Affected 

Comments 

NTU PPt 
! 

Water Quality Meter (S/N): y 51: 

Control BoxType (S/N): Q&b k,+C h~12A4 ( 13bs’) 

‘jdimeter (S/N): ia r/lm dodo ( 115-7 -IF+?) 
i rage f ,i-a_ 



Tetra Tech NUS, Inc. 

., ,.. PageL of 2 ,. 
_,. ~,. es. ,. , .,” ./e/ Lx; s... -_ / 

Project Site Name: NSB-NLON / DRMO Sample ID No.: DRMO- 6 Mu/6 5 c?rr-nr J ..-“V 
Project No.: 7363 Sample Location: 6 M& _ c 

Sampled By: K. SIWJQ~ ’ 11 . . -4.7 
r l “omestic Well Data 1 I Ia C.O.C. No.: IQ. lvyq ob 

[xl M onitoring Well Data Type of Sample: 

[IO *L.-r \A#.-.11 T..rBe. ,,,~I “Ycjll ‘ypz. [X] Low Concentration 
[ ] QA SampleType: 

, ..A I 1 Hiah Concentration LA .s 
I 
9 iAMWNG DATA: 

! 
I I 
c )at~ , - -, I 
1 ‘ime: o?ti ’ ViSUal tandard n$cm Degrees C NTU w/l PP’ 
h 4ethod:Low Flow/Bladder Pump cif&?. I pffl P.4-7+ /O. ? 0. / 13;; I~.23 
I 

‘URGE DATA: 
-: ‘.. -* F ,! 

:e: IO - .I\ - 49 1 color pH 1 SC. 1 Temp. 1 Tuibidlty 1 00 1 Eh salinity 

c late: IO.31 -99 

h Aethod:Low Flow/Bladder Pump I 

h Aonitor Reading (ppm): - 

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

1 ryp: 3 Pvc 

rotal Well Depth (TD): 15 , m 
4 for Purge Data 

. 

3ne Casing Volume(gal): 1 d 7 

Start Purge (hrs): 0841 

End Purge (hrs): * w-7 

Total Purge Time (min): 6 c 
- 

Total Vol. Purged (gal): 3 -e 
SAMPLE COUECTlDt4 INFORMI 

, L 
AlllllySrS Preservative Container Requirements 1 colleoted 

TCL VOlATlLES (LOW-LEVEE) ” w HCLl4OC 40 ml Vial G 
Qt. Amber Glass 

TCL PEST/PCBs -.. -.-- I T 

Qt. Amber Glass 
I 

TCL PAH 4*c I 4- 

TAL METALS (TOTAL) 

ITAL METAl 

I -, 
I I 



I. 

C
 L 



, 

0 R GROUNDWATeR &bLE,LOG SHEET 
Tetra Terk NUS, inc. 

Project Site Name: NSB-NLON / DRMO 
Project No.: 7363 

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

Sampled By: s :JCiIL 
C.O.C. No.: Kmw CG 
Type of Sample: 

[X] Low Concentration 
[ ] High Concentration 

IAMPUNG OAT& 
I ,:x. ., ,. _ / 

mSjcm Degrees C NTU mt?P mV 
dethod:Low Flow/Bladder Pump as-- 5.70 j4.>37 /o* 3 /6 0.s 34-c 
‘“RGEDAT& . ‘. ‘. :‘ ,. . . . . . .,. 

Iate: ;cIdm 
.* 

4ethod:Low Flow/Bladder Pump 

nonitor Reading (ppm): 

;ell$z;tT,r & Material 

rotal Well Depth (TD): &. o ’ 

3atic Water Level (WL): !j. FA’ 

2ne Casing Volume(gal): 5g 7 

Start Purge (hrs): o!&o 

End Purge (hrs): 664 

Total Purge Time (min): ,$j$ 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

rotai Vol. Purged (gal): 

SAkWLE COLLECTION MMRMATI~ _.__ --._-.___--_- 
. .., .~, ,. _-., . ” ..‘. 

-..-.,- i Presenratlve Container Requirements Collected 

‘ILES (Low-LEVEL) ’ HCLf4’C 40 ml Vial 3 

DLATILES 4OC Qt. Amber Glass A 

TCL VOLAT 

TCL SEMIV 

TCL PEST/F 

TCL PAH 

‘CBS I 40 c I Qt. Amber Glass I A 
AoC Qt. Amber Glass 2 

T-AL METALS (TOTAL) 

TAL METALS (DISSOLVED) 

HEX CHLOROBPHENYL 

HNO, 14” C 

HNO, / 4’ C 

40 c 

LPE 

LPE 

Qt. Amber Glass 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT: NSB-NLON DATE: L+m~ 

PROJECT NUMBER: 7363 WEATHER: &/xr#d~ ruf~ -up&L c/oCJ - 

SITE: DRMO PERSONNEL: =h-r% f fC 

Well Screen Depth: 

Initial Water Level: 

Total Purge Volume= 

30~ c / Pump Type/Material: Bladder/PVC &* 0 ft. Tide Cycle: q High @ 

s* GA 0 OfI< hrs. Pump Intake Depth: c] Low @ 

Total Purge Time= 50 (min) Et Not Affected 

Water Level 

feet below TOC I 

Comments 

iNater Quality Meter (S/N]: “1s / 99 6-0 (<A 
, I 

Control Box Type (S/N): m L.I ~CL ~c/lqwc~ / / 7’631 
‘1 , 
bidimeter (S/N): 

Notes: 



_ * . I !. , “/ -I?,. .!2: lb.: .’ ,I: 

F ‘reject Site Name: NSB-NLON / DRMO Sample ID No.: DRMO- 

F ‘reject No.: 7363 Sample Location: 
Sampled By: 

[ ] Domestic Well Data C.O.C. No.: *w 

[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [X] Low Concentration 
[ ] CIA Sample Type: [ ] High Concentration 

I . 
SA tiPUNG DATA: I . 
Da 

Tin mS/cm Degrees C NTU a/l mV PPt 
ME !thod:Low Flow/Bladder Pump ciw- I s.>c/ Ic.cw /5 3 0. (3 d -9 3 3cd- 0.03 I I 
PU 

I 
Da .te: rot a/+4 

ME ,thod:Low Flow/Bladder Pump 

MC )nitor Reading (ppm): -- 

WI all Casrng Diameter & Material See Attached Low Flow Purge Data Sheet 

Ty pe:J” PVC for Purge Data 

To Ital Well Depth (TO): r 6 g * 

sti atic Water Level (W 

Or ie Casing Volume@ 

St art Purge (hrs): 0 e0 7 

Er td Purge (hrs): 0 fc( 0 

Tc rtal Purge Time (min): 3 3 

Tc 
I - 
Si 4MPLE COLLECTION INFORMS 4TL.. 

- . . 
Analysts 

T( ;L VOLATILES (LOW-LEVEL) 

Tr :L SEMIVOLATILES 

T( :L PESTIPCBs 

T( ;L PAH 

TI IL METALS (TOTAL) 

Ti 4L METALS (DISSOLVED) 

Hi EX CHLOROBPHENYL 

Tetra Tech NUS, inc. 

Page-j- of A 

Preservative Container Requirements 

HCL/@C 40 ml Vial 

40 c Qt. Amber Glass 

40 c Qt. Amber Glass 

40 c Qt. Amber Glass 

HNO, I 4’ C LPE 

HN03 14’ C LPE 

40 c Qt. Amber Glass 

I I I I 
0 BSERVATIONS I NOTES: 

. . . .,“/. 
I I ,. *, 

ircle if Applicable: 

MS/MS0 Duplicsts ID No.: 

Signature(s): 



Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6bw75 

PROJECT: NSB-NLON 
PROJECT NUMBER: 7363 

SITE: DRMO 

Well Screen Depth: 70 6 / MS ft. Pump Type/Material: Bladder/PVC Tide Cycle: 17 High Q 

Initial Water Level: 3*3c) 8 01 Sk hrs. Pump Intake Depth: I (3.0 i f?qc- 0 Low @ 

Total Purge Volume= 3.1 (giilw Total Purge Time= 33 (min) pa 
Not Affected 

I t I I 
Notes: - Water Quality Meter (S/N): y 5 /- $%‘h’O/SA 

I , 
Control Box Type (S/N): &ELI LJ~U tiim.,t / f ?‘ti/ 

. jdimeter (S/N): Laf-dor?z / rtS7 -I&?$$ 
.f / Page 2 >A 



.; I %;“.,~ ,, 4 . * .h-+ .,;, c,, 
GROUNDWATER SAMPLE LOG SHEET 

Tetta Tech NUS, Inc. 
1 a7 

Project Site Name: NSB-NLON ! DRMO 
Project No.: 7363 

Sampled By: 
[ ] Domestic Well Data C.O.C. No.: I%isEk 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [X] Low Concentration 
[ ] QASampleType: [ ] High Concentration 

~AMPUNG DATA: 
,...L .,(, . .I 

.’ 

late: 1 0.11-99 Color pH S.C. Temp. Turbidity Do Eh Salinity 

‘ime: M-5r Visual Btandud mS/cm Degrees C NTU mgfi mV PP* 

‘URGE DATA: .’ ‘. 

Iate: (0 -3J.- 9 4 

kthod:Low Flow/Bladder Pump 

nonitor Reading (ppm): - 

Neil Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

rype: x PVC for Purge Data 

rotal Well Depth (TDY- (3 l 3 ” 

&tic Water Level (WL): 

3ne Casing Volume(gal): j w 7 
3tartPurge(hrs): I3110 

End Purge (hrs): r43o 

Total Purge Time (min): &e a 

Total Vol. Purged (gal): 3. +to 
SAMPLE COLLECTION tNFOfW$UlOIJ: .x 

Preservative collectl3d 

TCL VOIATILES (LOW-LEVEL) 40 ml Vial 

Qt. Amber Glass J 

Qt. Amber Glass 

KL PAH 40 c Qt. Amber Glass 

I-AL METALS (TOTAL) HN03 14’ C LPE J 
/ 

Ciffile lf Applicable: 

Ms/MSD Duplicate ID No.: 

Signature(s): 
I 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6wwm s 

PROJECT: NSB-NLON DATE: 10 - 11 -97 

PROJECT NUMBER: 7363 WEATHER: OV~Qj~-f----- ST‘“? 

SITE: DRMO PERSONNEL: 14. s{l\n&ili\( 

0 Not Affected 

Water Quality Meter (S/N): y3 1 

Control Box Type (S/N): cid 6-72~ 

Notes: 

7 ‘-idimeter (S/N): a f4lnyG 03m- *q7 



0 R Tetra Tech NUS, Inc. 

GROUNDWATER~&h~~E LOG SHEET 

Visual Standard m&km Degrees C NTU mg/l 
LCf/kcTrP3 t&33 Wd3 0.4 O-6 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

PageL of _- 

Project Site Name: NSB-NLON / DRMO 
Project No.: 7363 

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

;AMPUNG OAtA: 

Sample ID No.: DRMO- mLc/fo 0 GW-06 

Sample Location: 6N\WIO 0 
Sampled By: 5,/J c 
C.O.C. No.: /&MS- 06 
Type of Sample: 

[X] Low Concentration 
[ ] High Concentration 

ime: 

lethod:Lcw FlowlE3ladder Pump 

‘URGE OATAt 

bate: wla 1% 

4ethod:Lw Flow/Bladder Pump 

lonitor Reading (ppm): 

Vell Casing Diameter & Material 

‘ype: >I’ PVC 

‘otal Well Depth (TD): 54. ( o ’ 

jtatic Water Level (WL w /.03‘ 

Ine Casing Volume(gal): % *5 

Start Purge (hrs): [ 3&c 

Ind Purge (hrs): ic(w 

iota1 Purge Time (min): ‘$7 

rotai vol. Purged (gal): 5. I 

3AMPlX COlLECTION fNFOf%‘dATlOEI: 

Analysts 

KL VOLATILES (LOW-L&EL) 

KL SEMIVOLATILES 

TCL PESTIPCBs 

TCL PAH 

TAL METALS (TOTAL) 

rAL METALS (DISSOLVED) 

-lEX CHLOROBPHENYL 

Preservative 

HCLl4’C 

40 c 

4Oc 

4O c 

HNO, / 4’ C 

HN03 / 4’ C 

40 c 

:. 

Contsinw Requirements 

40 ml Vial 

Qt. Amber Glass 

Qt. Amber Glass 

Qt. Amber Glass 

L PE‘ 

LPE 

Qt. Amber Glass 

Circls if Appkable: 

MS/MS0 Duplicste ID No.: 

I 

Signature(s): 
1 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: ‘Qrnu/lOu3 

PROJECT: NSB-NLON DATE: /+2>lC*l 
PROJECT NUMBER: 7363 WEATHER: cL,-dy t- Lu/r/‘lsy L#J.- p-J, 
SITE: DRMO PERSONNEL: 

Pump Type/Material: Bladder/PVC 

Pump Intake Depth: 49.0 ’ fl& 

I Total Purge Volume= 4. ’ (@/ L) Total Purge Time= sc (min) 

Well Screen Depth: fl. q-q-i / / s-4. I 

Initial Water Level: /. Li 3 8 /3/c hrs. 

-6b-ob. 
I I I 

Tide Cycle: 0 High @ 

KLOW @ /L/<V 

q Not Affected 

rurbidit Salinity 
NTU 1 ppt 

Notes: 

7 ‘$meter (S/N): L4.itMb~ ( l\cs7- /wJ~ L- ! ! Page 2. 



DS”S I 2 rC 

Voject Site Name: NSB-NLON / DRMO Sample ID No.: DRMO- hMlc/l 5 GW-06 

‘reject No.: 7363 Sample Location: GMLJll5 
Sampled By: g, s(w$SOd 

[ ] Domestic Well Data C.O.C. No.: I Q-IO cjy.a7 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [X] Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

MPUNG OAT& 

te: lO.2\.94 Color pH SC. Temp. Turbidity 00 Eh Salinity 

ne: q-00 . Visual Standard mS/cm Degrees C NTU mgfl mV lw 
,thod:Low Flow/Bladder Pump ciFAK 7.34 14.83 iY. /3 Lo Id -311 A,&6 
IRGE DA’TA: 

te: 10. -‘I\. 99 

,thod:Low Flow/Bladder Pump 

lnitor Reading (ppm): - 

311 Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

pa: LPVC for Purge Data 

‘tat Well Depth (TD): 13 I g 

atic Water Level (WL): 3 ,37 
ie Casing Volume(gal): 1 , 7 
art Purge (hrs): 1 xc3 

Id Purge (hrs): 13 57 

w.lPLE COLLECTION iNFORMATION: 

Analysis 

:L VOLATILES (LOW-LEVEL) 

:L SEMlVOlATlLES 

:L PEST/PCBs 

:L PAH 

AL METALS (TOTAL) 

4L METALS (DISSOLVED) 

Preservative 

HCL14’C 

40 c 

40 c 

40 c 
HNO, / 4’ C 

HNO, /4’ C 
&p 

Container Requirements Collected 

40 ml Vial Y 
Qt. Amber Glass 6 

Qt. Amber Glass 6 

Qt. Amber Glass . 6 

LPE 3 

LPE 3 

L Qt D 

I 
BSERVATIGNS / NOTES: 

. 

._ 

ircle if Applicable: 

M D 

y?! 

Duplicate ID No.: 

c 
\ 



or R etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6/+~‘05 

PROJECT: NSB-NLON DATE: j0 alloys 
PROJECT NUMBER: 7363 WEATHER: Q/NH)/ ?I’? 

SITE: DRMO PERSONNEL: K, ~lt\r\v”soti 

Well Screen Depth: 3s / 13x-ft Pump Type/Material: Bladder/PVC Tide Cycle: q High 0 

Initial Water Level: 3.37 @ /I?3 _ hr$. Pump Intake Depth: 11.0 fltic f&Low@ jq-08 

Total Purge Volume= -(gal/L) Total Purge Time= .Gy (min) 0 Not Affected 

Time kst below TOA 

Water Level Volume Flow Rate Pump 

mL 1 mUmin 1 Settings 

Temp pH Sp Cond DO Turbidity Salinity Eh 

“C mS/cm mg/L NTU PPt mV 

Comments 

i 
I 

Water Quality Meter (S/N): ,‘s \ Ll%%? t Notes: cl-* SNftiuj oihk! 

Control Box Type (S/N): QQa 1 G7q 
‘Ydimeter (S/N): 
.J 

LA.~dq-ng- fJ’!,<;$- 44ti7 
)- 



‘reject Site Name: NSB-NLON / DRMO Sample ID No.: DRMO- 6 rJ\u 11 /) GW-06 

‘reject No.: 7363 Sample Location: 
Sampled By: 

[ ] Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sample: 

53&y;;& 

[ ] Other Well Type: [xl. Low Concentration 
[ ] QASample Type: [ ] High Concentration 

YPUNG DA-l-& 
^. :/ .j, “: I_ ! .I i, ! 

te: /O/J// 44 Color pH S.C. T~vP. Turbidity Do Eh Salinity 

ne: s ard 1336 ViSUll tand mS/cm Degrees C NTU w/l pp mV 
~thod:Low Flow/Bladder Pump &@I?- lx.c7 3F.GG /so 3x 9 O./-T -/3&a & 
ROE DATk 

^ ,. 
te: /+t (Qcjs 

I ? 1) 

tthod:Low Flow/Bladder Pump 

miter Reading (ppm): - 

sll Casing Diameter & Material See Attached Low Flow Purge Data Sheet 

pe: 3” PVC for Purge Data 

tal Well Depth (TD): 6 * ’ 

atic Water Level (WL): . F’ 

re Casing Volume(gal): 

art Purge (hrs): 1 a- 

Id Purge (hrs): CA 3s 

~tal Purge Time (min): ti< 

jtal Vol. Purged (gal): 4 b b 

5MPLE COIJmECTlON~tNFORMAllON: 
,. ., ,, . 4 .), /*- 

Analysis Preservative Container Requirements collectad 

:L VOIATILES (LOW-LEVEL) HCL14’C 40 ml Vial 3 
:L SEMIVOIATILES 4O c Qt’ Amber Glass 62 

:L PEST/PCBs 40 c Qt. Amber Glass A 

:L PAH 4O c Qt. Amber Glass aA 

1L METALS rOTAL) HNO, / 4’ C LPE I 

4L METALS (DISSOLVED) HNOJ I 4’ C LPE I 

EX CHLOROBPHENYL 40 c Qt. Amber Glass 

:/de I! Applicable: 

MS/MS0 Duplicate ID No.: 
- 

Signature(s): 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: Gdwdl/ 0 

PROJECT: NSB-NLON DATE: ,Q/), /SC; 

PROJECT NUMBER: 7363 WEATHER: 5 L’Nfi ‘;r &,6//o y . Au*-, T’S . 
SITE: DRMO PERSONNEL: 

I I 
3L..3LT7- bJf/L 

Well Screen Depth: 

Total Purge Time= 

iNater Quality Meter (S/N): “1% / ?q& l?iqa 

Control Box Type (S/N): &?j kf&. k:zrkcd / /7b 3 f 
-7 Jdimeter (S/N): idP7d& / iA7 -lW 

Notes: 

i- Page 1 ‘i CA +t -- .- 





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

Pagel_ of L, 

Project Site Name: NSB-NLON / DRMO 
Project No .: 7363 

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

Sample ID No.: DRMQ 

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

[X] Low Concentration 
[ ] High Concentration 

Me: 1 - 21; 00 Color pH S.C. Temp. Turbidlty Do Eh Salinity 

‘ime: 15 x5-- Visual Standard mS/cm Degrees C NIU mg/l mV ppt 
Oethod:Low Flow/Bladder Pump c[ffiK 6 .w /o,y$ 6. / 0 0 IfJO s-yfy 

‘URGE DATA: 
..I.. .I 

late: 1 - 21 - OZ, 

lethcd:Low Flow/Bladder Pump 

Aonitor Reading (ppm): 0 

WI Casing Diameter & Material 

pe: 2 PVC 

‘tat Well Depth (TO): / >-, 7 

atic Water Level (WL): C, 77 

Id Purge (hrs): I T’xr 
_ .a 

~tal Purge Time (min): &fu 

~tal Vol. Purged (gal): s L 
I 

WPLE COLLEC~CW INFCMMA~~NI 

Analysis 

:L VOLATILES (LOW-LEVEL) 

:L SEMIVOLATILES 

:L PESTlPCBs 

:L PAH 

IL MFTALS (TOTAL) 

-D) KC5 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

‘. 
c,; 

PreservaUve Container Requirements collected 

HCLI 4’ C 40 ml Vial 3 
40 c Qt. Amber Glass 1. 

40 c Qt. Amber Glass 2 

40 c Qt. Amber Glass 1. 
HNO, / 4’ C LPE 1 

PPIE” 
I I I 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6Mw 1 .S 

PROJECT: ~Sf3-NLQd, ORbhQ DATE: / - 3.j - 00 
PROJECT NUMBER: 73;63 WEATHER: c-~,&&v/o~ c( &cz 15” F 

SITE: DRrz\c, PERSONNEL: 14,’ 51 p/#G N 

0 Not Affected 

Water Quality Meter (S/N): ,‘S I Notes: 

Control Box Type (S/N): 6 G I> 

@ NCJ~E T ‘Jimeter (S/N): 
*I k- 



0 R GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, Inc. 

Pagel_ of & 
I x. .“. “_ “. . 

Project Site Name: NSB-NLON / DRMO 
Project No.: 7363 

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

Sample ID No.: DRMO- 6hF\ Lc/ls GW-07 

Sample Location: 6 M w/ 3- 5 
Sampled By: 4, M/l 
C.O.C. No.: O(l+=lOO 07 
Type of Sample: 

sic] Low Concentration 
[ ] High Concentration 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

aal Vol. Purged (gal): I 
mPI-E cxkLECTlWlNFORMATl[)N: 

Analysic 

2L VOlATlLES (LOW-LEVEL) 

:L SEMIVOLATILES 

ZL PESTlPCBs 

ZL PAH 

PTWiWMtV49 

HCLl4’C 

40 c 

4Oc 

4Oc 

Container Requirements 

40 ml Vial 

Qt. Amber Glass 

Qt. Amber Glass 

Qt. Amber Glass 

4 : .. 

collsotsd 

3 
2. 

d 

d 



Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No;: 6MwZS 

PROJECT: ~%-I’h~~, OnMU DATE: I-W-00 
PROJECT NUMBER: 7363 WEATHER: Cfm~~. ,,.,,/v~q Lp.a 203. 
SITE: 0Rl-W PERSONNEL: &+-- ,& 

0 Not Affected 

Water Quality Meter‘@/ 

Control Box Type (S/N): 

T- ‘dimeter (S/N): 

Notes: 



Project Site Name: NSB-NLON / DRMO Sample ID No.: DRMO- bl\nu/ 10 GW-07 

Project No.: 7363 Sample Location: &Mlc/ x 0 
Sampled By: 

[ ] Domestic Well Data C.O.C. No.: 
g, 5 MPs() tv 

[x] Monitoring Well Data 
01,9*0.*7 

Type of Sample: 
[ ] Other Well Type: [X] Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

I. 
UlPLlNG OAT& .. 

bate: 1 - 10 - 00 Color PH SE. Temp. Turbidity PO Eh Salinity 
‘ime: /Cl0 visual Btandard ms/cm Depcesc NTU ma/l mV 

Cowl G.qo 33.7T; “lo t3 
VP 

lethcd:Low Flow/Bladder Punp B, 4 0 w3 &, 
‘URGE DATAi : ,. .” ._. 

late: 1 - 1 0 -00 

lethod:Lcw FlowlBladder Punp 

donitor Reading (ppm): 0 

WI Casing Diameter & Mabrial See Attached Low Flow Purge Data Sheet 

jpe: 1 PVC for Purge Data 

‘otal Well Depth (TD): 7dti d 

;tatic Water Level (WL): r- 

)ne Casing Volume(gal): 1 I .y 

itart Purge (hrs): /+I 

End Purge (hrs): Pa.7 
‘otal Purge Time (min): fj-& 

: 
,,.i!. 

Anah/Sk PreeewaUvs Container Requirements collsctsd 
-CL VOLATILES (LOW-LEVEL) HCLl4’C 40 ml Vial 3 
-CL SEMIVOLATILES 40 c Qt. Amber Glass 2 
-CL PEST/PC& 40 c Qt. Amber Glass a 
%L PAH 40 c Qt. Amber Glass 

-AL MEFALS (TOTAL) klNO,/4oc LPE I 
’ KEI 4+JcJ&& I’ - 



Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: bMw2 D 

pjLow@ p$$ 

q Not Affected 

Water Quality Meter (S/N): \( 5 1 
I _,. 

Notes: 

Cmtrol Box Type (S/N): 9 c 0 

jdimeter (S/N): c4 Mm 



0 ITt .L 
GROUNDWATER &&iPLE LOG SHEET 

Tetra Tech NUS. Inc. 
Pane I nf -2 

Project Site Name: NSB-NLON / DRMO 
Project No.: 7363 

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

. -.a-- “I z 

Sample ID No.: DRMC- r&/+1,&5 GW-07 

Sample Location: 4,MK/ 6s 
Sampled By: 5, #+lL 
C.O.C. No.: 01 I mo~O7 
Type of Sample: 

[Xj Low Concentration 
[ ] High Concentration 

lethcd:Low Flow/Bladder Pump 

‘URGE DATA: 

me: j - ) s - 00 

lethod:Low Flow/Bladder Pump 

bnitor Reading (pprn): 0 , 0 

WI casing Dlsm&er& Materiai 

‘ype: A PVC 

‘otal Well Depth (TD): (k 5 g 

ttatic Water Level (WL): q.75 

he Casing Volume@al): 1.4 

dud mS/cm Degrees C NTU mgA mV 

-I*23 243 
/&I 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

‘otal Purge Time (min): 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: bMLc/&s 

PROJECT: ~s6-r\rld1 DnMQ DATE: /-/6- -00 

PROJECT NUMBER: 7363 WEATHER: *yzy , Cbr co/&. 2 - .7b F 

SITE: DRMo PERSONNEL: && ‘/J~,L’ 
I 

Well Screen Depth: 8~ L / /R, c ft. Tide Cycle: c] High 0 Pump Type/Material: f%wq b’c 

Jnitial Water Level: 9175 0 0 w-7 hrs. Pump Intake Depth: 1% 0 rpi /J Low@ 

Total Purge VOlUme= A.4 @l/L) Total Purge Time= .ss- (mW Ia Not Affected 

Volume Flow Rate 

mL I mUmin 

Srll A‘.,‘.’ i i i tl-t 

Temp pH Sp Cond DO Turbidity Salinity Eh Comments 

QC mS/cm m@- NTU PPt mV 

3 

Water Quality Meter (S/N): v 5 1 Notes: 

Control Box Type (S/N): Q Gfj 
\ 

l- :Jiimeter (S/N): +dq - law 1 
.f j- Page -24 I)2 



0 It GROUNDWATER &UlPLE LOG SHEET 
Tetra Tech NUS, Inc. 

Pafw I mf 2- 
. -J’- “I E 

Project Site Name: NSB-NLON / DRMO Sample ID No.: DRMO- bMu/ I) GW-07 

Project No.: 7363 Sample Location: -zK&s-- 
Sampled By: kf=-> 

[ ] Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data 

illlWQ-07 
Type of Sample: 

[ ] Other Well Type: [X] Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

IArklPLiNQ D&lAz ‘. 

Me: 1 - 1 5 - 00 Color pH S.C. Temp. Turbidity Do Eh Salinity 

late: 1 - j 1y - 00 

Mhod:Low Flow/B&cider Pump 

Monitor Reading (ppm): c 

WI Casing Diameter & Material 

-w: 6” &&r-i M-K /iob\r 

See Attached Low Flow Purge Data Sheet 

for Purge Data 
-otal Well Depth (TO): +‘LC’ 
3atic Water Level (WL): <I c + 

Ine Casing Volume(gal): *j 

3tart Purge (hrs): (” q , 2 -._ 
End Purge (hrs): w n 

rotal Purge Time (min): b 0 

rotai Vol. Purged (gal): 4-, @ 

BAMPLE CXMiECTIDN”1NFQRM; 

Analysis 

TCL VOLATILES (LOW-LEVEL) 

TCL SEMIVOLATILES 

TCL PEST/PC98 

TCL PAH 

Presewative 

HcLl4cc 

40 c 

4Oc 

40 c 

Container Requirements 

40 ml Vial 

Qt. Amber Glass 

Qt. Amber Glass 

Qt Amber Glass 

-. ’ 

MS/MS0 DUpliCdIDIUOG 

--Y - 



Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6hw CD 

PROJECT NUMBER: 7363 
DRIWJ 

DATE: /-pj -(Jp i 

WEATHER: c 
. 

'di[ 
i?) 

(((/\fl -.7 r 

PERSONNEL: 
/ 

Well Screen Depth: 30. % / ‘%ti 0 Tide Cycle: 0 High 0 ft. Pump TypeWatgriaI: /$mT/wc 

lnitlal Water Level: 9 $- 

Total Purge Votume- f: tl” “ 

0 &!chrs. ’ Pump Jntake Depth: c] Low 0 

($$I@) Total Purge Tlme=& (mln) Fd Not Affected 

Comments 

Water Quality Meter (S/N): qs 1 
I 

Control Box Type (S/N): QfA!) 

dimeter (S/N): (-LA Mop 

Notes: ( c i 

>ii- 



GROUNDWA?ER S&lPLE LOG SHEET 
Tetra Tech NUS, Inc. 

Page1 of & 

Project Site Name: NSB-NLON / DRMO 
Project No .: 7363 

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

sZImpk3 ID NO.: DRhdQ 6Mti? 3 GW97 

Sample Location: 
Sampled By: 
C.O.C. No.: 

--52%&m 
1400 

Type of Sample: 
[fl Low Concentration 
[ ] High Concentration 

MwlJNG IIATII: j /’ :..i.,.:,,:.:...,,,:,, 
Me: J - / q - 00 Color pH S.C. Temp. Turbidity Do M salinity 
‘ime: om-0 Visual Standard mS/cm Degreesc mu w/l mv PP 
bethcd:Low FlowBladder Punp fl c/I& T;. I G c?,c j-q “id&T O:L 

‘URGE DATAz 
C).dY3 iL$y;;t $G, 

Me: I- /4 -00 
‘cll 

Aethcd:Lmv FlowBladder Runp 

knitor Reading @pm): 

v+l casing l3anleter & Material See Attached Low Flow Purge Data Sheet 

for Purge D&a 

be Casing Volutne(gal): 1 I + 

Start Pume Ihrs): P?K- 0744- 
-. I 

ind Purge (hrs): 

rotal Purge Time (min): 

rotai vd. Purged (gal): T-25 1 

IAMPLE C~CTlON’3NFoF?MAn013: 

Analysis 

TCL VOIATILES (LOW-LEVEL) 

rcL SEMIVOLATILES 

TCL PEsT/pcBs 

ret PM 
TAL METALS (TOTAL) 

CLLl t&5 

‘.;. ..,, : : :. .,; I : : 

Preswathfe Container Requirement9 CdlOCtd 

HCLi40C 40 ml Vial 6 

40 c Qt. Amber Glass 

4Oc at.Amb8JrGla88 4 
40 c at. AmbesGlass 

- e .-r.-. 



Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: blrhw cf 5 

PROJECT: 
PROJECT NUMBER: 7363 “““I WEATHER- 

SITE: DRPW PERSONNEL: 

Water Quality Meter (S/N): \/ 5 1 Notes: 
I 

Control Box Type (S/N): qfs 

Well Screen Depth: 7~ @ / Ilo 8 ft. Pump TypellWat~rial: fitmj pG Tide Cycle: 0 High 0 

Initial Water Level: Pump intake Depth: Id* u’~cc’ 3 -qf? @ 073 0 hrs. [I3 Low8 

Total Purge Volume= f@W + 3 Total Purge Time= Win) p4 Not Affected 

Time 11 Water Level i Comments 

&meter (S/N): La lw-n- ‘:- 
Page -Ii& >A 



Tetra Tech NW Inc. 

-;:: j lir, 

i 3 i- .: 

GROUNDWATER SAMPLE LOG SHEET 

Pam 1 at 2. 
- -J-A -. - 

,. ., 

Project Site Name: NSB-NLON / DRMO 
Project No.: 7363 

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

s;;g;y;~iF& ,-@L#pEL 

Sampled By: 
C.O.C. No.: ,+$fgq-- 
Type of Sample: 

[XJ Low Concentration 
[ ] High Concentration 

See Attached Low Flow Purge Data Sheet 

for Purge Data 



or R etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6Mw 16 

PROJECT: EJSO-lwod, ObAlJ DATE: I-& -(IQ 

PROJECT NUMBER: 7363 WEATHER: QirtinYt, clpc.,/. 6w-t~ c&f I/’ f&+ 
I 

SITE: DRru PERSONNEL: ;sca$ ,,& I 

Well Screen Depth: 

Initial Water Level: 

Total Purge Volume= 

34 3 / I3 3 ft. Pump Type/h+laterial:B(PDPiIOc/ WG Tide Cycle: q High 0 

3154 4 0 /Jh hrs. Pump Intake Depth: 7. 0 T-PVC 
P 

Low d 

(gal 1 L) Total Purge Time= (min) 0 Not Affected 

Time Water Level Volume Flow Rate Pump Temp pH Sp Cond DO Turbidity Salinity Eh 

‘eet below TOC mL mUmin Rmttinna QC mnll hlTl I nnt 

I 

Comments 

Water Quality Meter (S/N): y 5 1 

Control Box Type (S/N): G er‘, 

‘>dirneter (S/N): Lh N\O7TE= blA4 - IWA 

Notes: 

‘)- Page 2 jj-2 



i 

Project Site Name: NSB-NLON / DRMO 
Project No.: 7363 

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

Sample ID No.: DRMC- &Mb/IO 0 GW-07 

sample LOCati0t-t: &Mw/ 10 D 

Sampled By: foza 
C.O.C. No.: c?ll&Q .(-)7 
Type of Sample: 

[XJ Low Concentration 
[ ] High Concentration 

,&j .;;:. ‘: : . . 
..,, 

,..:; ” : 4 : j’. :., : ..’ .:: / 
; :. ,. ‘, :‘, . . ,: :, : ~,i.::i:&i 

‘c 

Date: J-It3 -00 Color pH S.C. Temp. Turbidity Do Ett Srllnlty 

Time: 1317 
Methw4:Lu.v Fknhadder Pwnp 

vtsad Btandardm8/cm Dqpeesc m 

Date: )- I@ - 00 
I Method:iav FlowBladdsr Punp 

Monitor Reading (ppm): 

Wdlcaaing#ameter&Material 

Type: >VC 

Total Well Depth (TO): r4; 10 

Static Water Level (WL): a .g 

One Casing Volume(gal): 8 ~ + 
, 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

Votfll voi. Purged (get): 

SAMPLE:C~tN~m~ 

Analyds 

TCL VOIATILES (LOW-LEVEL) 

TCL SEMIVOIATILES 

TAL METALS (TOTAL) 

. . .* : A . . :, .+..:. 
:. :,: :y$l; ;’ 

* 
Presew&hfe Container Requirement8 cohcted 

HCL14’C 4OmlVd Y 
4Oc Qt. Amber Glass b 
4Oc Qt Amber G&s 

4Oc I Qt. Amber Glass b 
HNOJ4’C LPE 

- - 



Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6MW I u D 

PROJECT: p~S&wd, DRtw DATE: I-I@ -00.: 
PROJECT NUMBER: 7363 WEATHER: coc() iO’F CXW\b’J 
SITE: DWW PERSONNEL: IL 5 Iv\ &ml 

Not Affected 

Water Quality Meter (S/N): 

Cont!ol Box Type (S/N): QGO 

1 ,%meter (S/N): @+Aorr& 
‘1, 
)-- 



Tetra Tech NUS, Inc. 

Project Site Name: NSB-NLON / DRMO 
Project No.: 7363 

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

M’l.lNG DATA- 

I-uyc- PI = 
,I / ” . 

Sample ID No.: DRMD- & flwj 1 5 GW-07 
Sample Location: .&w\K/ I\ 5 
Sampled By: 12~ id 5( M@@ 
C.O.C. No.: oi I Y oc)-97 
Type of Sample: 

[Xj Low Concentration 
[ ] High Concentration 

~thod:Low Flow/Bladder Pump 

IRGE DATA: 

te: j - 17 -00 

thod:lav Flow&ladder Pwnp 

lnitor Reading (ppm): 

3lI Casing Diameter & Matedal 

pe: >vc 

Btandard mS/cm De@eu C NTU 

cEi%? 7.94 134‘3/ 4.4 to b 
w/l mV F+P 

T-77 -3-G 7, OtL 
. . . . . ..y.:pi ::.,;;. y 

: 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

tal Well Depth FD): 13 r w 

3tic Water Level (WL): 

be Casing Volume(gal): / , 7 
art Purge (hrs): I3’W 

Id Purge (hrs): IflO 
ltal Purge Time (min): m 

rtal Vol. Purged (gal): 3.x 
WlPLE colLECnwlNFoRMAnm 



PROJECT: p~S&rWd, DRNQ DATE: 

PROJECT NUMBER: 7363 WEATHER: AO’F <Swfl\( 

PERSONNEL: 12, Ql\fi &Of\/ 

Well Screen Depth: 3.7 / 13 U 5- ft. Pump TypeiMat~rial:WdMY WC Tide Cycle: 0 High 0 

lnltlal Water Level: Pump Intake Depth: 11 I 0 T-T?t/L 3 .- 2-e 0 /1%-&s. Et Low @ l4-il~ 

Total Purge Volume= Total Purge Time= Suz (mln) .m Not Affected 

tra Tech NUS, I[nc. LOW FLOW PURGE DATA SHEET Well No.: 6MW 1 j s 

Comments 

Water Quality Meter (S/N): Notes: 

Control Box Type (S/N): 4 e D 



Project Site Name: 
Project No.: 

NSB-NLON / DRMO 
7363 

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

Sam& ID No.: DRMO hMLJ I 1 b GW-07 

Sample Location: 
Sampled By: 5 fl 
C.O.C. No.: 01 
TvDe Of S&YIDk 

i>il Low Cokentration 
[ ] High Concentration 

il casing CXameter & Material 

tic Water Level (WL): 34 (I . 

1 Purge (hre): ICI30 I 
al Purge Time (min): (&0 

I 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

..: .., .* .: : 8: / : .. 
;: ,/ :.., . . : . . . . ..' : ,', 

1 Preservative 1 Container Requirements 1 coileoted 
/ 

L VOLATILES (LOW-LE\iEL) 

L SEMIVOLATILES 

HCLl4’ C 

40 c 

4OmlWal 

Qt. Amber Glass 

J 

J 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6Mwl10 

PROJECT: /~S&NKI~, DRrat~ DATE: I- t9 -00 
PROJECT NUMf3ER: 7363 WEATHER: &r/r, M/,X- eoLP o,.., ~3 - 

SITE: ORWW PERSONNEL: 
, 

5c3i7 /JllC 

Well Screen Depth: Tide Cycle: q High 0 





GROUNDWATER SAMPLE LOG SHEET 
Tetra Tech NUS, Inc. 

Page1 of St, 

F ‘reject Site Name: NSB-NLON / DRMO Sample ID No.: DRMO- 6MU/ 15 GW-08 

F ‘reject No.: 7363 Sample Location: 
Sampled By: -v 

[ ] Domestic Well Data C.O.C. No.: fOC0 - 0’ 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [X] Low Concentration 
[ ] QA Sample Type: [ ] High Concentration 

I 
SL . 
Ds 

Tir 

Mt r I 
PI I I 
D2 

Ml zthod:Low Flow/Bladder Pump 

MI 

W See Attached Low Flow Purge Data Sheet 

Tb for Purge Data 

Tc 

SI 

0 

Sl 

El 

TI 

Tq Dtal Vol. Purged (gal): A I 
4MPtE’CoLLECTlcWi:Y;FoRNATIDPt: 51 : : : 

.:.; :, ” :. 
. . ‘, :. .:’ .: ., .:: ( :. 

Analysis Preservative 1 Container Requirements Collected 

T( :L VOIATILES (LOW-LE\iEL) HCL14’C a 40ml Vial / 

T( :L SEMIVOLATILES 40 c CD Qt. Amber Glass J 

T( :L PESTlPCBs 40 c a Qt. Amber Gl&s J 

/ 
T( ZL PAH 40 c (& Qt. Amber Glass 

T, 1L METALS (TOTAL) HN03 /4’ C cl> LPE J 
- 

C :ircle’H Applicabk 

MSIMSD Duplicate ID No.: 

I- A 

Signature(s): 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: GMw 15 

PROJECT: 
PROJECT NUMBER: 

SITE: 

Well Screen Depth: c ‘7 I 15-I 7 ft. Pump Type/Material: 6tiDwpL Tide Cycle: q Hlgh Qp 

Initial Water Level: 7.gi.A 0 (3q:$3 hrs. Pump Intake Depth: Ix- 0 ‘cr4vc Ef Low@ lOVS 

Total Purge Volume= a * A 
@ 

a IL) Total Purge Time= 73 (min) q Not Affected 

I Time 

Volume Flow Rate Pump pH mL I mUmin I Settlnas II ‘T” I II Comments 

Water Quality Meter (S/N): yx / .07K 1 Oq5 

Control Box Type (S/N): WtU Ml2 d / rL3% 
I 

T ?jimeter (S/N): k Moe LJ.O / 630{- 3@7 
s’ 



Tetra Tech NUS, Inc. 

Pagel_ of & 
. 

Project Site Name: NSB-NLON / DRMO Sample ID No.: DRMO- 6M4/2 

Project No.: . 7363 Sample Location: 
Sampled By: 

[ ] Domestic Well Data C.O.C. No.: 
[xl Monitorina Well Data 
1 i Other Wil Type: 

Type of Sample: 
[X] Low Concentration 

[ ] QA Sample Type: [ ] High Concentration 

I 3 
I I I 
1. 
1 

h - 
I ,URG.,Z.,AfA:“, ;,j ‘::~:;,y~;,; :,: :Y:. I 

I late: +- I/ 
. 

-00 

r Jlethod:Low Flow/Bladder Pump 

I 

\ See Attached Low Flow Purge Data Sheet 
7 rype:t’ PVC for Purge Data 

rotai Well Depth (TD): 13.63 

, Static Water Level (WL): 6.02 i 

I 3ne Casing Volume(gal): 1 . ? 

Start Purge (hrs): 6’86 

End Purge (hrs): 0 4 

Total Purge Time (min): 60 
Total Vol. Purged (gal): qI c3 I 
SAMPtE.CDLLECT1ON:IN~RMA’CIDM .:‘I ‘: ,j.: .; : ..:: ,:I: i .,_, “ i;j::. 1,:;: :;,.;:,i;:y: ..j...y:.~j.:,: ..:‘.?;,;:. 

-: I 
‘Andysis - 

_ ., 
Preservative Container Requirements Colleoted 

TCL VOLATILES (LOW-LEVEL) HCL14cc 40 ml Vial - 

TCL SEMlVOlATllES 40 c Qt. Amber Glks 

TCL PEST/PC% 40 c Qt. ‘hber G&s - 

TCL PAH 40 c Qt. Amber Glass - 

TAL METALS (TOTAL) HN03 I 4’ C LPE - 

I I I I 

I I I 

I I 

I I I 

:,:.,~,~~~ A>~, 
GROUNDWATER SLiti#ik. LOG SHEET 

Circle it Applicabk ‘. : 

MS/MSD Duplicate ID No.: 

. Signature(s): 

‘qLJ~&A ” 

/ 
Y 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: &Mu/d 

PROJECT: jqsf5md, !mAo 
PROJECT NUMBER: 7363 
SITE: 

DATE: 

Well Screen Depth: 3 l b I 13. b Tide Cycle: 0 High @ ft. Pump Type&h&&&f%~@2/P(/C 

lnitlal Water Level: 6,O Z 0 0@4? hrs. Pump Intake Depth: lo, 0 ‘;Tp(/c jmow@ /w-r- 

Total Purge Volume:: SC3 I@4 Total Purge Time= 6 0 (min) [51 Not Affected 

* Water Quality Meter (S/N]: ,‘s / Notes: 

Cont[ol Box Type (S/N): 



Tetra Tech NUS, Inc. 
Page1 of 2, 

x : . ?. ‘. I I .Y^;. j 
., i*’ 

P reject Site Name: NSB-NLON / mm0 Sample ID No.: DRMO- 

P reject No.: 7363 Sample Location: 
Sampled By: 

[ ] Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: iti] Low Concentration 
[ ] QASampleType: [ ] High Concentration 

4 - 
: 

SA MPLING DATA: ..: 

- 
Dal :e: I( -00 E Color 1 pH 1 S.C. 1 Temp. 1 Turbidity 1 DO I ..&.A’ 

UrL 
1 

, 
Salinity 

Tin 10: IlO, visaal 6 mS/cm DegnsC NTU meP 1 md 1 ppt 

Me thcd:Low Flow/Bladder Pump &89i34-~f II 3 I 1s . 0 I, 0.10 I-281 III.73 
- ‘: 
PU ., ‘y: ..;. . . . . .: ;: : :.. - .. ,, ;: I’.? .:. .. ‘.,. ,, ,:,..: ‘V/ : .-;.. ,, :... ..’ : : ::... j 
- .a/ 
Da -00 
Me thod:Low Flow/Bladder Punp 

MO ‘nitor Reading (ppm): 

WE At Casiqg Diameter & Mated See Attached Low Flow Purge Data Sheet 

TYI 3e: 2.” PVC for Purge Data 

To td well Depth (TO): 6 8, 84 

St2 ~tic Water Level (WL): q. C# 

Ol. be Casing Voiume@al): 

St; nrt Purge (hrs): IO,3 
En id Purge (hrs): IP3 

1 

To 

TO 
I 
51 
I *..-,....a- 

_. 
TC ;L 
TC 

TC 

TC 

TA 

GROUNPWA&i SAiVlPLE LOG SHEET 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: CJM~ 20 

PROJECT: N 
PROJECT NUMBER: 53;2? oRbA 

I 0 DATE: +- (1 - 00 
WEATHER: Wear q2 OF=- 

SITE: DRWW PERSONNEL: II-. s{ M t&M 

Well Screen Depth: ft. LB. 6 I 7#, @ Pump Type.OAatf&l~&C~~ Qlg/@ 

lnitlai Water Level: s‘1 c@ Q !o/ 1 hrs. Pump Intake DeIzfh: 73. ~-fpvc 

Total Purge Volume:: 3 0 7 ($?/42) Total Purge Time= s‘u Wn) 

Tide C 

TurbIdIt] 
NTU 

ycle: q High 0 

Isrow@ rM4---- 
q Not Affected 

Salinity 

PPt 
% u 

mV 

Comments 

Water Quality Meter (S/N): ys / X14-5 L/ tl 

Control Box Type (S/N): 6? CP k&07& 
1 ?JBneter (S/N): tiwrrm IXOI 8 

Notes: 

I-- 
h 

Page C, J-2 



I 

Tetra Tech NUS, inc. 

I Project Site Name: NSB-NLON / DRMO 
I Project No.: 7363 

[ ] Domestic Well Data 
[xl Monitorincl Well Data 
i \ Other WE% Type: 
[ ] QA Sample Type: 

Pagel_ of s\ 
,_ . .,_ 

Sample ID No.: DRMO- &Mu.& 5 GW-08 

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

[X] Low Concentration 
.I i 

[ ] High Concentration 

si m 
Di 
Ti 

M 
I 
PI 

Di ate: 4-- IO -00 

M ethod:Low FlowBladder Pump 

M 

vi See Attached Low Flow Purge Data Sheet 

T! 
1’ 

ype:3, PVC 

TI otal Weil Depth (TO): } 8, m 

S 

0 

S tart Purge (hrs): 1143 

E 

T otal Purge Time (min): 0 
P 

T ‘otal Vol. Purged (gal): 5.. b 
‘. 

S 
___-. - .--. ..-*-a.. . . . . -m.L..wA.bL ..: : :. .,.. 

iAMPLE EOLLtSC 1 I%JNlNr~MR! l+#N; :., ..: : .. / .‘). 
.‘;‘:;.:, : : .,., .; .,.,... :,.‘., ::;.,. ,. : 

/. 
Analysis Preservative Container Requirements Collected 

T ‘CL VOLATILES (LOW-LEVEL) HcL/4cc 40 ml Vii1 

T ‘CL SEMIVOIATILES 40 c Qt. Amber Glass 4 

T ‘CL PESTlPCBs 40 c Qt. Amber G&s L/ 

T ‘CL PAH 4” c Qt. Amber Glass f 

1 ‘AL METALS (TOTAL) HN03 / 4’ C LPE 

:ircle H Applkabk 

MS/MS0 Duplicate ID NO.: 

lslc/Ff) - f+rocm 

I ., ., Signature(s): 
“,., 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: GM~~S 

Well Screen Depth: 8, 6 / 18, 6 ft. Tide Cycle: 0 High 0 
8. e 0 / L@ hrs. 

pump Type/~ulater~:@AwWC 

Initial Water Level: Pump Intake DepJh: f % 0 e 0 Low Q 

Total Purge Volume= .3 * 6 gijh, Total Purge Time= Wn) m Not Affected 

Time Water Level Volume Flow Rate Pump 1 ~-~ -II~Ternp 1 pH ISp Con4 DO burbiditi Salinity 1 ~8 11 Comments 
QC mS/cm 

,II 10 7,73 03v 

IO.7 6, 

lo, 

10. 

10.3 6.r fj o.- 

mg/L NTU 

t 1.c 

PPt k a K- 

I I I I 

I I I II I I I I II 1 
! 

I II 

Water Quality Meter (S/N): \/s f r / 4% f k Notes: 

Control Box Type (S/N): Q G 6 1607 B 
7 ‘Idirneter (S/N): LA d ObL WZ 04 3 - 



>*- :: G(: 

GRO”NDWi$& .gwp,ig LOG SHEET 

Tetra Tech NUS, Inc. 

Page-J-of =1 
_” , 

F ‘reject Site Name: NSB-NLON / DRMO Sample ID No.: DRMD- 

F ‘reject No.: 7363 Sample Location: 
Sampled By: 

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

SC I 
Da 

Tir 

I r 
Pl 

D2 hte: +- (0 -00 

Mt 9hod:Low Flow/Bladder Pumo 

M( I 
See Attached Low Flow Purge Data Sheet 

TV for Purge Data 

Tc 

st 

01 

:att Purge (hrs): 

Jd Purge (hrs): i 

Purae Time (mink 

:L PESTlPCBs 

ZL PAH 

4L METALS (TOTAL) 

I 4OC I (I 

40 c Qt. Amber Glass I 
HN03 / 4’ C -7 LPE I 5 

I 

I L 

I&ERVA~ONS’/N~~~. : :. ./ .; . . “,,‘lcs I,,, ‘, .:‘.,,. : .:::I ::‘i;. ., ‘., ‘. ..,“. !, ,. 
. ,, c 

i 

:ide if Applicabk 

MS/MS0 Duplicate ID No.: 

.i : Signature(s): 

/ 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: h+M’~~ 

PROJECT: ~Sm-ld.Qd, obAo DATE: +- /Q - 00 
PROJECT NUMBER: 73623 WEATHER: 5 Ldvlfly bfrdzr s2’1. I 
SITE: DRNW PERSONNEL: 5, h&J,, 

/ f 

Initial Water Level: 

Total Purge Volume= “i! 3 

/ 46,o Pump TypeAWat@t&l:&~ wf ft. Tide Cycle: q High 0 

8 Pump Intake Deefh: 3 8, 0 @& /&qC hrs. q Low Q 

@$ L) Total Purge Time= lb0 (mW g Not Aft ected 

ISo Condo DO hurbiditd.Salinitvl Eh 11 Comments Time I----. Water Level Volume Flow Rate Pump Temp pH . 
feet below TOG mL mUmin Settings pC mS/cm mg/L NTU - Pnt ‘I m\l II 

1 \. 1- 

Water Quality Meter (S/N): y‘sf 1 L17KjOyr , 
Control Box Type (S/N): &b / I bT%“? . 

Notes: 



Tetra Tech NUS, Inc. 

I Project Site Name: NSB-NLON / DRMO 
I Project No.: 7363 

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

Page1 of -& 

Sample ID No.: DRMO- &&i/ 7s GW-OS 

Sample Location: 
Sampled By: 
C.O.C. No.: 
TvPe of Sample: 

[x] Low Co;lcentration 
[ ] High Concentration 

M 

M 

H leti Casing Diameter & Material I See Attached Low Flow Purge Data Sheet 

T ype: 1” PVC for Purge Data 

TN otal Well Depth bD): I{ ,7c 

S tatic Water Level (WL): 3. SC 

C be Casing Volurne@al): / . 

S 

E 

T otal Purge Time (min): 
I 

T I 

i 

T ‘c; I *...* ..-.. r- II -*.I k r\,r, \ L VULnl ILlc3 ~L”““-~“cq 
T r: L SEMIVOIATILES 

1 ‘C L PESTlF’CBs 

FL PAH T 

7 ‘AL METALS (TOTAL) 

I I dram, Wll -7” .,I. .BU. I I. - 
I 40 c I a Qt. AmberGlass 

I 40 c I 
- 

69 Qt AmberG&= (I 

4” c 
I 

Qt AmberGhss c( 

HNO, / 4’ C u) LPE I 

I 3 
k c ,,.,f ” : . .., ,. ., .‘.., ., ..,:: .:. .’ .:i: ,., ..,,: :;. . . . ,.,‘. ., : 
I L 
Di 
Ti 

M 
r 

il ..,,,: ::..,:;;.,.::::,, ... :.::‘;:. .; ‘: ::, ;.:I : ..o.:j;: ..... .: ..I.::’ .:.:;:I ; :: :; 
i 

a 

I I I 
I I 

I 
I I 

E ,E@E@YAT1OE(S/NOE&: ,. ,, ; :.:.I i. .’ .y” :.. .,, , 1.. ‘,I:., :, :..’ ,‘,. :.: . . . :‘:., ,j::, ‘: 

li 
I , ~. r b. i : s. -..,. ..a i * / 

:ircle if Appkablq 

MS/MSD Dupliite ID No.: 

:j. : Signature(s): 

. 



Tech NUS, fnc. LOW FLOW PURGE DATA SHEET Well No.: bMw9 5 

PROJECT: /w3*NLQ~, ORMO DATE: + /I - 00 
PROJECT NUMBER: 7363 WEATHER: && fi‘ /&& JO’J. 
SITE: DRIW PERSONNEL: “5. PJL 

I 

Well Screen Depth: ft. Pump Type/Mat&il:RcADD$Q/PVC Tide Cycle: q High 0 7. 8 I / 1. 0 

Initial Water Level: 

@Tl.) 

hrs. Pump Intake Degfb: /a~ 0 7%- 0 Low d 

Total Purge Volume= 34 5 Total Purge Time=-& (mln) m Not Affected 

Water Quality Meter (S/N): i\ss: / qTuO(i7 

Con!fol Box Type (S/N): kku- 6th Ur-=& //b-Wi I 

Notes: 



Project Site Name: NSB-NLON / DRMO Sample ID No.: DRMD- GMU 10 5 GW-08 

Project No.: 7363 Sample Location: I$ Mlr/ 1 0 5 
Sampled By: 5. dfr L 

[ ] Domestic Well Data C.O.C. No.: O4lOOb-05f 
fxl Monitorina Well Data 
i j Other W& Type: 

Type of Sample: 
jX] Low Concentration 

[ ] QA Sample Type: [ ] High Concentration 

3 c iAlUPU~GDAT&: : ,,: .: , ,.. : . . .. :.,:. ..: ;: .;:. :~::.;..::.-:~: j... :‘. ::I: : .-w . . 
C Me: 4- /D - 00 Color pH -s-c. TWIlp. Turbidity Do Etl ssiinity 

1 ‘ime: oci3:o Visual Standar~mS/cm Degrees C NTU mtt/l mV PPt 
h Aethod:Low Flow/Bladder Pump u&8- 7.6 g,q?q (0.9 0, b I* (5 -&I Gock I 
f PqRGE.p&T&’ . . .:! j;l..!: .: ‘;.,::;;:; ,: .; .: : .,,j ..,. ;‘.,:.;..::- .,_ ;I;: Y;;:’ .: :;I;::i:‘.;I::::‘-..;.: ::.‘.‘. .:.-.:::: :..: ‘i’::: +1”~.“:“:’ :; 

. 

C late: +- i0 -00 I 

F Aethod:Lcw FlowBladder Pump 

b vrlonitor Reading (ppm): 

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

1 rype: 1” PVC for Purge Data 

rotal Well Depth (TD): 13,3 1 

, Static Water Level (WL): q.sc 

t 3ne Casing Volume(gal): 1.4 

Start Purge (hrs): 0$<4 

I End Purge (hrs): End Purge (hrs): 6q & 6q & 

Total Purge Time (min): 3< Total Purge Time (min): 3< 

Total Vol. Purged (gal): Total Vol. Pursed ktal): 3 * 4 3 * 4 ” .-r - . 

SAMPLE Col&Ecn~*qqRIidr 

Analysis Analysis 

Tetra Tech NUS, Inc. 

Page1 of -& 

cir~ie%Appli~bk.- . 

MslMSD rh~pUcsts ID No.: 

- 

I 
j .: ,. Signature(s): 

/ 
d 



2 
:: 

Ji 

etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: GMW 10 5 

PROJECT: 
PROJECT NUMBER: 7363 
SITE: 

Well Screen Depth! 3 l 3 I 13. ? ft. pump ~ypel~at&A@Ct?!/‘U~ Tide Cycle: 0 High 0 1 

lnltlal Water Level: 4-s 0 05SPj hrs. Pump Intake Depth: 4, (2 fl 

Total Purge Volumer 3 .Cr (rnz 

‘E Low 0 

Total Purge Timer 35 q Not Affected 

i Temp 
~ ec 

PH urbldit 
NTU 

Salinity 1 Eh Comments 

3 
Water Quality Meter (S/ Notes: 

Cantrol Box Type (S/N): 

hmeter (S/N): 

Page 2 



. -1 

Tetm Tech NUS. Inc. 

,$y-~*!+ 

GROUNDWATkR SAMPLE LOG SHEET 
n--- I -1 7 

Project Site Name: NSB-NLON / DRMO 
Project No.: . 7363 

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

rage-l- OT a 

[Xj Low Concentration 
[ ] High Concentration 

See Attached Low flow Purge Data Sheet 

for Purge Data 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: &JM~ I o fI 

PROJECT: 
PROJECT NUMBER: 7363 
SITE: 0Rt-W 

DATE: 
WEATHER: 

PERSONNEL: 

Well Screen Depth: Tide Cycle: 0 Hlgh 8 ++. ! I e 1 ft. PumpTypdh!atwl:~e/~~ 

lnltlal Water Level: a41 Q d B4-B Pump Intake Depth: w, Oflc hrs. ‘611LOWO 0742 
Total Purge Volume= 3 l 7 dam Total Purge Timer 4;r Wn) 0 Not Affected + 

Time Water Level Volume Flow Rate TemP 
‘-^L L-I-.., l-fir- -l ml I 

Comments 

$ 

.’ $ 

Water Quality Meter (Sl 

1 ,.limeter (S/N): i i, i ,t 



Tetra Tech NUS. Inc. 
,a” ) ‘. ,>.” Pagel_ of & 

+a 

Project Site Name: NSB-NLON / DRMO Sample ID No.: DRMO- I 

Project No.: 7363 Sample Location: 
Sampled By: 

[ ] Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sample: 
[ ] Other Well Type: [Xl Low Concentration 
[ ] QASampteType: [ ] High Concentration 

I 
E IAMPW Dikp$i ‘;, 

: 
.. i.;.: _, ,: 

;:,. 
::.:,I . . . . . . . . .:: ...:‘L: “‘:.(i ,T>‘. 5;, .,:. .: . ..-.,: 

,.: ,: ..,. 

late: 4- /A -00 
., ,j..i..,.’ .: : :..: . 

C Color PR 3.C. Temp. Turbidity Do w Sahity 

7 7me: f/f7 Visual Standard mS/csn Degrets C N’IU ma/l mv PPt 
h Mhod:Lcw Flow/Bladder Pump -744 S.c;db f&b La/ I /G&c/ --3 

I YRGEP~~~:::.:.~~..l.il::: ,..:,., -::i’..:.:.,,.:.:;i’:. ‘. ..:,;.:._,,: ,: :, 
4(7L 

. : : .’ ,. I,: . ...: ;, ,y:.;: .;:,. :;; :_,>,, .:,;.;..;i ::: .i .j.:.:, :,,. ‘. :,i;:~.~,.;:,i:.;:‘Il~:-:;~il .:I,..i-;.:‘;i..;i~:l’.i:l:~~~.~ 

[: 

. 
l 

1 
:. 
..: 

h AethoctLow FkwEiiackler Pump 

h Aonitor Fkadina hmk 

i WI Casing Diameter & Material 

1 -ype: xp PVC 

1 ;otal Well Depth (TO): \3. TO 

z Satic Water Level (WL): 3, b-S 
( %e Casing Volume(gal): I. G 

! %Mt hQ0 (hrS): 10s 

I End Purge (hrs): ( / 3s 

rotal Purge Time (min): c/o 
- 

ihnahlsis 
_1_-. = - -  -  

XL VOLATILES (LOW-LEVEL) 

rcL SEMlVOlATlLES 

TCL PEST/PC% 

See Attached Low Flow Purge Data Sheet 

for Purge Data 

I Preservative I 
HCLl4’C 

40 c 

40 c 

I I 
I I 
I I 

I 

111 
‘. 

I 

Container Rwuiremmts I couected 
c J) 40mlVial ! 4 ~- 

(a Qt. Amber Glass I \/ - 
a Qt. AmberGlks ! I0 

Qt. Amber Glass I I/ 

I 

I 
I 
I 

I 

+, 4 : i /.) 
GROUNDWATEk SAMPLE LOG SHEET 

i~3~+.ipppkfa~~~ . . .: .: z : ,‘:. :: _. . . Signature(s): 

MS/MS0 Dupkats ID No.: 



.  .  .  (  

Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

i 

:~ -’ 

. . 

Pi?OJECT: t\rSlh~ud, 0hw-1 DATE: + /A - 00 
PROJECT NUMBER: 7363 WEATHER: MO&L, qwrrny _ &dt.zcl, L/G/J. 
SITE: DRNKI PERSONNEL: 5 t of-F& 

J’ 

Well Screen Depth: Tide Cycle: 0 High Q 

@Low@ pi-7 
q Not Affected 

Water Quality Meter (S/N): c(>E / 7/7L(O4< 

Control Box Type (S/N): &A / /67 E 9 
Notes: 

7 $imeter (S/N): L4p/lotjtcAU/ 030/ - 3f?97 k b Page 2 , -2. 



-1L 0 It 
;” ,i* 

GROUNDWATt% SAMPLE LOG SHEET 
Tetra Tech NUS, Inc. 

Project Site Name: NSB-NLOI V J DRMO 
Project No.: 7363 

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

_. .._.- CtWJ-lR 
-1. .,.s 

Sample Location: 6 M& 1 I U 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[xl Low Concentration 
[ ] High Concentration 

See Attached Low Flow Purge Data Sheet 

for Purge Data 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6Mwll D 

PROJECT: t\lS13NQd, OlbAo 
PROJECT NUMBER: 7363 
SITE: DRIWI 

DATE: +- ,I - 00 
WEATHER: cIA.mQ&T L-J “F 

PERSONNEL: K. cSlMqmv 

Well Screen Depth: 7q. 0 I ac 0 ft. Pump TypelMatqxi&?d~,/P Tide Cycle: q High 8 

Initial Water Level: 1-17 8 iOC3 hrs. Pump Intake Depth: 61~ oTz p-w @D 1147 
Total Purge Volume= 4-b 7 ,f@?@ Total Purge Time= T(13 (min) n Not Affected 

I Time II Water Level Volume Flow Rate Pump I I I 11 Temp I pH ISp Con4 DO burbidity 
mUmin Settlngs *C mS/cm mg/L NTU IJIJ’ ,,I” 

Comments 
feet below TOC mL 

Water Quality Meter (S/N): ys / Notes: 

Control Box Type (S/N): G&o 

1 ii fimeter (S/N): IAmm IWW 1 f- 



f I I I. i ,( I It :I .: 

APPENDIX B 

STATISTICS 



TETRA TECH NUS, INC. 

CLIENT 
AK;?- Ah Ahl 

CALCULATION WORKSHEET PAGE t OF 5 
(,.L_ -1.0. ,,,_ ,._. ~. j ” 

JOB NUMBER 

72Lz 

1 I 
3% 
2. b 
2,3 
e. s 
3*0 
Lb 
2.3 
I* I 
39 
2-b 
2.3 
43 . 

4,s 
IJ 
3.5 
2.b 
2.3 
2.3 
3.8 
2-b 
0 
i:r 
t .I 

38 
2-b 



TETFtA TECH NUS, INC. CALCULATION WORKSHEET _ PAGE z OF 5” 

C 563 
s -. 



J 
TETRA TECH NUS, INC. CALCULATION WORKSiIEET PAGE 3 OF -? “,1 . . . . . e,,. .._. “2 _I. . ..( , _ ,. . ..1 

3 

CHECKED BY APPROVEDBY 

- 

- 

5 - - 

-773 q 



CALCULATIi [SN WORKSHEET PACE OF 5 

7x73 

TETRA TECH NUS, INC. 

CL’ENjJ 5g c Q m 



TETRA TECH NUS, INC. ULATION WORKSHEET’ 

” 

PAGE 5 OF 3 

CLIENT JOB NU 

363 
SUBJECT 

-9wa5 c-SW Ge- S~s~cst Ah&j c 
1 BASWON hh c.,\r - h \A - F - 1 DRAWING NUMBER 

CHECKED BY APPROVED BY 



Summary of all Effects; design: (anova.sta) 
1 -SITE 

df MS df MS 

Effect Effect Error Error F p-level 

1 -SITE 
df - MS 

Effect Effect 
df 

Error 
MS 

Error F p-level 

1 -SITE 
df MS df MS 

Effect Effect Error 

1 -SITE 
df 

Effect 
MS 

Effect 
df 

Error 
MS 

Error F p-level 

1 -SITE 
df 

Effect 
MS 

Effect 
df 

Error 
MS 

Error F p-level 

ARSENIC, FILTERED 

COPPER. FILTERED 

1 -SITE 
df MS df MS 

Effect Effect Error Error F p-level 
1 1 3.73751 13 1.878313 1.989823 0.181838 

Summary of all Effects; design: (anova.sta) .a 

1 -SITE 
df MS df MS 

Effect Effect Error Error F p-level 
1 1 3.220167 13 0.742756 4.33542R 

-“--. 



rlann-Whitney U Test (wrssta) 
ly variable SITE 
;roup 1: IOO-DOWN Group 2: IOI-UP 

Rank Sum Rank Sum Z Valid N Valid N 2’1 sided 
DOWN UP U Z p-level adjusted p-level DOWN UP exact p 

TRANS-1,2-DICHLOROETHENE 613 468 207 -1 .0128355 0.31114638 -1.8744907 0.0608719 28 18 0.3199950( 
Mann-Whitney U Test (wrs.sta) 

By variable SITE 
Group 1: 100.DOWN Group 2: IOI-UP 

Rank Sum Rank Sum Z Valid N Valid N 2*1 sided 
DOWN UP U Z p-level adjusted p-level DOWN UP exact p 

VINYL CHLORIDE 703 378 207 1 .012836 0.311146 1.875085 0.06079 28 18 0.319995 
Mann-Whitney U Test (wrs.sta) 

By variable SITE 
Group 1: 100.DOWN Group 2: IOI-UP 

Rank Sum Rank Sum Z Valid N Valid N 2*1 sided 
DOWN UP U Z p-level adjusted p-level DOWN UP exact p 

PYRENE 628.5 452.5 222.5 -0.66397 0.506714 -0.723035 0.469664 q 28 18 0.510557 
Mann-Whitney U Test (wrs.sta) 

By variable SITE 
Group 1: IOO-DOWN Group 2: IOI-UP 

Rank Sum Rank Sum Z Valid N Valid N 2*1 sided 
DOWN UP U Z p-level adjusted p-level DOWN UP exact p 

ARSENIC 721.5 359.5 188.5 1.429224 0.15295 1.454608 0.145788 28 18 0.154362 
Mann-Whitney U Test (wrs.sta) 

By variable SITE 
Group 1: IOO-DOWN Group 2: IOI-UP 

Rank Sum Rank Sum Z Valid N Valid N 2”lsided 
DOWN UP U Z p-level adjusted p-level DOWN UP exact p 

LEAD 644 437 238 -0.315104 0.752684 -0.321906 0.747526 28 18 0.763609 
Mann-Whitney U Test (wrs.sta) 

By variable SITE 
Group 1: IOO-DOWN Group 2: IOI-UP 

Rank Sum Rank Sum Z Valid N Valid N 2’1 sided 
DOWN UP U Z p-level adjusted p-level DOWN UP exact p 

BARIUM, FILTERED 105 15 9 1.299038 0.19394 1.299038 0.19394 12 3 0.232967 



Table B-1 
COEFFICIENTS A, FOR W TEST OF NORMALITY FOR N=2 to 50 



TABLE B-2 
PERCENTAGE POIfi% OF THE W TEST FOR N=3 to 50 

3”1 1 0.01 1 0.05 
I 0.9021 0.929 

45 0.926 1 0.945 
46 0.9271 0.945 

23 I 0.8811 0.914 
24 0.8841 0.916 



Table B-3 
95th PERCENTILES OF F-DISTRIBUTION WITH v, and vp DEGREES OF FREEDOM 

NOTE: v,: Degrees of Freedom for numerator 
vp: Degrees of freedom for denominator 

f 
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