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1.0 INTRODUCTION

This third 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 N62467-94-D-0888, Contract Task
Order (CTO) 0816. All field activities were performed in accordance with the approved work plan for the
DRMO (B&R Environmental, 1998).

1.1 PURPOSE

The purpose of this groundwater monitoring report is to present and evaluate the resuits of the third year
of analytical data collected from monitoring wells located in the vicinity of the DRMO. The sampling was
performed from July 2000 through June 2001. Trend evaluations for the first 3 years of monitoring data

are also included in this report.

Due to the presence of 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, the Navy’s Remedial Action Contractor, during the course of the
Phase Il Remedial Investigation (B&R Environmental, March 1997). After removal of contaminated soil
from the northern half of the site, an asphalt/geosynthetic clay liner (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 determine whether surface water
protection criteria have been attained for those contarﬁinants migrating from the site.

1.2 SCOPE AND OBJECTIVES

The objective of the groundwater monitoring program is to provide long-term monitoring to evaluate the
effectiveness of the cap and to confirm that unacceptable levels of contamination are not migrating
through the soil, into the groundwater, and ultimately discharging to the Thames River. To meet this

objective, groundwater monitoring is being conducted at ten monitoring wells. The monitoring well
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network includes seven monitoring.wells that were installed during the Phase | and Phase [i remedial
investigations and three monitoring wells that were installed prior to initiating the current monitoring
program. Monitoring wells 6MW6S, 6MW6D, and BMW9S are located immediately upgradient of the site.
These wells provide data to establish the quality of groundwater prior to flowing through the capped area
of the DRMO site. Monitoring wells 6MW1S, 6MW2S, 6MW2D, 6MW10S, 6MW10D, 6MW11S, and
6MW 11D are located downgradient of the site. These wells were selected to monitor groundwater quality
prior to discharge into the Thames River. A comparison of the monitoring results from the upgradient and
downgradient wells should show the impacts, if any, of the site on groundwater quality. All of the wells
were screened to monitor either shallow or deep groundwater in the overburden. Chemical analyses

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

13 REPORT ORGANIZATION

This report consists of five sections. Section 1.0 provides a brief introduction and describes the scope,
objectives, and purpose of the report. Section 2.0 provides a description of the DRMO including site
characteristics.  Additionally, descriptions of previous investigations are included in Section 2.0.
Section 3.0 provides the methodologies used to perform the groundwater sampling. Section 4.0 presents
the findings of the groundwater monitoring as well as a statistical evaluation of the data. Finally,
Section 5.0 pfovides conclusions for the third annual monitoring period and recommendations for future

monitoring.
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2.0 BACKGROUND INFORMATION

The following subsections describe the DRMO site at NSB-NLON, which is the focus of this groundwater

monitoring program.

21 SITE DESCRIPTION

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

A soil removal action was completed at the site in 1995 and an asphalt/GCL cap was constructed over a
majority of the central and northern portions of the site (OHM, September 1995). Bituminous concrete
pavement was then placed over the entire area of the composite cap. Currently, the DRMO is used as a
storage and collection facility for items to be sold at auctions and sales held periodically throughout the
year. Figure 2-1 displays the location of NSB-NLON. Figure 2-2 shows the location of the DRMO within
NSB-NLON, and Figure 2-3 shows the general site plan.

2.2 SITE CHARACTERISTICS
2.21 Topography 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 majority of the site is currently paved with asphalt.

2.2.2 Surface Water Features

All surface runoff from the site flows to the Thames River that 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.
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223 Soil Characteristics

The SCS Soils Map (SCS, 1983) classifies the soil at the DRMO as Udorthents-Urban land complex.
This ciassification 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 Hinkiey Loam. This soil is found on stream terraces
and outwash plains and consists of a dark, gravelly 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 stones and boulders intermingled with a dark,

fine, sandy loam. Bedrock outcrops are prevalent.

2.2.4 Geology

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 the southeast corner of the site or at the 6MW®6 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
underiain by sand and gravel, except at 6MW2D where the silt lies directly on bedrock. Upslope of the
DRMO at the BMW5 and 6MW6 well clusters, the clayey silt is missing and 20 feet of sand and gravel rest
on bedrock. The sand and gravel 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).

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 Gfanite Gneiss was encountered at 6MW5D and
the Mamacoke Formation was encountered at BMW6ED. The Westerly Granite has been mapped along
the eastern portion of the site, but it was not detected during drilling (Phase | Rl). 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-
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NLON. The bedrock underlying 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).

225 Hydrogeology

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 also under saturated conditions. Based on
the expected relative permeability of these three units (the coarse-grained fill and terrace deposits are
expected to be significantly more permeable than the intervening clayey silt layer), the three deposits are
considered to be separate hydrostratigraphic units. The clayey silt may function as an aquitard relative to

the overlying and underlying coarser grained units.

Groundwater flow is generally from east to west, following topographic and bedrock surface slope to the
Thames River. The Thames River is tidally influenced with a mean tidal range at NSB-NLON of 2.2 feet,
which creates reversals in groundwater fiow directions and causes water levels to fluctuate. Based on a
tidal study conducted as part of an Action Memorandum for Building 31 at the Lower Base, monitoring
well water levels at a distance of approximately 100 feet from the Thames River were noted to fluctuate
by 1.19 feet. Due to the proximity of the site to the river, and the demonstrated influence of tides on
groundwater levels near the river at the Lower Base, it is expected that tidal fluctuations of the river locally
affect groundwater levels, at least in the western portion of the DRMO.

During low tide, the hydraulic gradient of the groundwater table at NSB-NLON is towards the Thames
River and will result in the highest discharge rate of groundwater to the river. During high tide, the
hydraulic gradient of the groundwater is reversed and flow occurs from the river to the site, temporarily
halting the discharge of groundwater from the base to the river (B&R Environmental, March 1997).

Since the underlying clayey silt layer likely acts to minimize groundwater impacts from the DRMO to the
deep river bottom and alluvial deposits, the groundwater flux from the DRMO to the river was calculated
from the fill only. The average hydraulic conductivity of the fill materials was calculated by taking the
geometric mean of DRMO-specific hydraulic conductivities (both Phase | Rl and Phase |l RI) for two wells
completed within the fill materials. Hydraulic conductivities from Phase | Rl well 6MW2S (70 ft/day) and
from Phase Il Rl well 6BMW7S (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
hydrautic 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.
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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
2.31 Phase | Remedial Investigation

The Phase | Rl for this site included test borings and monitoring well installation, as well as, soil, surface
water, and groundwater sampling (Atlantic, August 1992). Twelve shallow subsurface (less than 2 feet
deep) soil samples plus one field duplicate and 12 subsurface (greater than 2 feet deep) soil samples
plus one field duplicate were collected from seven test borings and five monitoring well borings. Four
surface soil samples (two composite and two grab samples) plus one field duplicate were collected and
analyzed. Six groundwater samples plus one field duplicate were collected from five shallow wells and
oné deep well. Additionally, one surface water sample was collected from the Thames River at the north
end of this site (B&R Environmental, March 1997). The soil samples were analyzed for Target Compound
List (TCL) volatile organic compounds (VOCs); semivolatile organic compounds (SVOCs), pesticides and
polychlorinated biphenyls (PCBs); Target Analyte List (TAL) metals; and Toxicity Characteristics Leaching
Procedure (TCLP) metals. The groundwater and surface water samples were analyzed for TCL VOCs,
SVOCs, pesticides and PCBs; TAL metals; and radiological analyses.

Concentrations of VOCs in the soil were generally low. However, the foliowing VOCs were found in 6TB4
(6-8 feet): vinyl chloride detected at 1,300 ug/kg, trichloroethene detected at 20,000 pg/kg, and
tetrachloroethene detected at 210 pg/kg. SVOCs were present in most soil sampies 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 pg/kg to 12,000 pg/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.

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,

which exceeded the hazardous waste characteristic value of 5 mg/L.
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Trichloroethene and 1,2-dichioroethene wefe present in three downgradient wells (6MW2S, 6MW3S, and
6MW4S). No SVOCs, including polcyclic aromatic hydrocarbons (PAHs), pesticides, petroleum
hydrocarbons, or PCBs were detected in any wells at the DRMO site. Low levels of phthalates and
benzoic acid were detected in the upgradient well BMW5D. The inorganic groundwater analysis results
indicated that selenium exceeded the primary drinking water standards at wells 6MW2S, 6MW3S, and
B6MWA4S.

No VOCs, SVOCs, pesticides, or PCBs were detected in the upgradient surface water sample.
Comparison of the inorganic results for this sample with the downgradient water sample (Goss Cove) did

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

23.2 Draft Focused Feasibility Study Field Investigation

A field investigation in support of the draft Foéused 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 pg/kg for total VOCs. The TBC value was exceeded for
trichloroethene at two locations where values were reported at 3,900 and 40 pg/kg. The TBC value for
1,2-dichloroethane was exceeded at 6TB20 (79 upg/kg) and toluene at 6TB19 (2,900 pg/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 pg/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
background at all locations. Of primary concern at the site, were the levels of lead, which ranged from 5.7
to 12,400 pg/kg.

Two soil samples were coliected 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
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concentrations of 0.028 and 10 micrograms per liter (pg/L), respectively. Both samples contained lead
above the TCLP TBC value at concentrations of 904 and 525 pg/L (Atlantic, March 1995).

2.33 Phase ll Remedial Investigation

Five new groundwater monitoring wells (two shallow and three deep) were installed and sampled during
the Phase Il Rl (B&R Environmental, March 1997). Additionally, four previously installed shallow wells
were sampled. Two rounds of groundwater sampling were completed and ten sampies (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.

Relatively high concentrations of multiple drganic 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 pg/L.

In spite of the fact that relatively high concentrations of some VOCs were detected in the subsurface soil,
it does not appear that substantial impact on the groundwater has occurred to date. For example,
although halogenated organic compounds such as 1,2-dichloroethene and trichloroethene were detected
in soil samples at concentrations up to 16,000 pg/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).

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 pg/L in one unfiltered
sample, lead concentrations in filtered groUndwater samples ranged no higher than 2.4 pg/l.
Furthermore, the cap will effectively minimize infiltration of precipitation through the lead-contaminated

soil to the groundwater.
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2.34 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 Il Rl (OHM, September 1995). 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, ldaho for disposal.
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 of the Monitoring Program

The groundwater monitoring program for the DRMO was initiated to confirm that the interim remedial
action completed at the site (i.e., soil removal action and installation of an asphalt/GCL cap) was
successful and no contaminants were continuing to migrate from the site via groundwater. The Year 1
Annual Groundwater Monitoring Report for DRMO (TtNUS, November 1999) summarized the
groundwater analytical data collected from the monitoring weli network during Rounds 1 through 4. The
analytical resuits were compared to primary criteria [i.e., site-specific Surface Water Protection Criteria
(SWPCs) and Volatilization Criteria), as well as secondary monitoring criteria [i.e., Federal Ambient Water
Quality Criteria (AWQCs) and Connecticut Water Quality Standards (WQSs)).

The results obtained for the initial four rounds of groundwater monitoring for VOCs, SVOCs, and
inorganic compounds indicated no exceedances of any primary criteria. Bis(2-ethylhexyl)phthalate
(BEHP) exceeded the secondary monitoring criteria in several samples; however, the results were similar
to positive detections noted in samples coliected from upgradient monitoring wells. Several PAHs
detected in groundwater samples were also noted to exceed secondary monitoring criteria. Arsenic,
copper, silver, and zinc were detected in groundwater samples in excess of the secondary monitoring
criteria.

A statistical evaluation of the data indicated that upgradient and downgradient concentrations of both

organic and inorganic COCs were found to be similar except for arsenic. The statistical evaluation
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established that arsenic concentrations were higher in downgradient wells than in upgradient wells. The
average arsenic concentrations for all downgradient monitoring wells for each round were plotted as a
function of round to determine the trend of the concentrations. The regression line fit to the average
arsenic concentrations showed a decreasing trend. The cqnfidence in the regression line fit to the data

was low and it is likely the line did not represent the true trend in the data.

The average concentrations of arsenic for each round in the downgradient wells were also compared to
the site-specific and Connecticut SWPC. Only the average total arsenic concentration for Round 1
exceeded the CTDEP SWPC. None of the concentrations exceeded the site-specific SWPC.

The analytical results for the first year of groundwater monitoring indicate no exceedances of the primary
criteria, 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.
It was also recommended that the Navy, EPA, and CTDEP consider the following:

* Reduce the number of analytical parameters at the completion of Year 2 of the monitoring program.

Reduce the sampling frequency after the completion of Year 2 of the monitoring program.

e Continue to maintain the monitoring wells in the monitoring program.

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

2.3.6 Year Two of the Monitoring Program

The Year 2 Annual Groundwater Monitoring Report for DRMO (TtNUS, October 2000) summarized the
groundwater analytical data collected from the monitoring well network during Rounds 5 through 8. The
results obtained for the second year of groundwater monitoring for VOCs, SVOCs, and inorganics
indicated no exceedances of the primary criteria. Concentrations of BEHP detected in several samples
exceeded the secondary monitoring criteria; however, it is likely that the low concentrations detected may
be’ attributable to the laboratory as no ciear battern has been exhibited in any monitoring well. Arsenic,
copper, lead, and zinc were detected in groundwater samples in excess of the secondary monitoring

criteria.

A statistical evaluation of the data indicated that upgradient and downgradient concentrations of both

organic and inorganic COCs were found to be similar except for total barium. The average barium
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concentrations for the downgradient weils for each round were plotted as a function of round to determine
the trend of the concentrations. The regression line fit to the average barium concentrations showed a
slight increasing trend, which correlated with the results of the statistical evaluation. It was noted
however that “no change” was also within the 95 percent confidence limits for the regression analysis.
Therefore, the true trend of the average barium concentrations in the downgradient wells was uncertain.
No primary or secondary screening criteria were available for comparison with the average barium

concentrations to determine if the concentrations were significant.

The analytical results for the second year of groundwater monitoring indicated no exceedances of the
primary criteria, 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 vyear three to further evaluate these chemical
concentrations. It was also recommended that the Navy, EPA, and CTDEP consider the following:

e Eliminate VOCs from the analytical suite.
¢ Reduce the sampling frequency for SVOCs from quarterly to biannual.
¢ Continue to maintain the monitoring wells in the monitoring program.

e Discuss the endpoint for the groundwater monitoring if current trends continue.
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3.0 FIELD ACTIVITIES

This section provides a discussion of the sampling procedures used to conduct the groundwater
monitoring, as well as a discussion and presentation of the physical data collected during the sampling.

3.1 SAMPLING LOCATIONS AND ANALYTICAL METHODS

Ten monitoring wells were sampled during the third year of monitoring. The wells were sampled during
the months of July 2000 (Rd. 9), December 2000 (Rd. 10), March 2001 (Rd. 11), and June 2001 (Rd. 12).
Monitoring well locations are shown on Figure 3-1. Monitoring well construction detaiis are shown on
Tabie 3-1.

Each of the samples collected from the monitoring wells were analyzed for TCL organics and TAL
inorganics. Monitoring focused on the foilowing organic and inorganic Contaminants of Potential Concern
(COPCs), as identified in the Groundwater Monitoring Plan (B&R Environmental, 1998):

o 1 ,1,2,2-Tetrachloroethane * Bis(2-ethylhexyl)phthalate e 44-DDD

e 1,2-Dichloroethane e Fluoranthene e Arsenic

e 1,2-Dichioroethene (total) e Fluorene s Barium

¢ Trichloroethene ¢ Naphthalene ¢ Cadmium

e Vinyl Chloride * Phenantrene e Chromium
e Benzo(a)anthracene » Pyrene e Copper

e Benzo(a)pyrene * Heptachlor Epoxide e |Lead

o Benzo(b)fluoranthene e Aroclors 1254 & 1260 o Silver

* Benzo(k)fluoranthene e Hexachlorobiphenyl e Zinc

e Benzoic Acid

These contaminants were previously detected in soil either at concentrations that could result in
exceedances of site-specific SWPCs or at concentrations that exceed Connecticut's Pollutant Mobility
Criteria for GB groundwater.

3.2 SAMPLE COLLECTION PROCEDURES

The ten monitoring wells shown on Figure 3-1 were sampled during each of the four sampling rounds
using low-flow purging and sampling techniques, in accordance with the Tetra Tech NUS SOP SA-1.1
(Groundwater Sample Acquisition) and the USEPA Region | 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.
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Prior to purging, and during and before obtaining groundwater samples, water levels were measured
using an electronic water-ievel indicator (M-Scope) capable of 0.01-foot accuracy. Water levels were
monitored and recorded every 5 to 10 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 bottied 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 (e.g., pH, specific conductivity, temperature, dissoived
oxygen, salinity, and Eh) were typically measured every 5 to 10 minutes using a QED FC4000 Water
Analyzer equipped with a flow-through celi. 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). Stabilization of the above parameters is defined as follows:

e pH + standard units

e Turbidity + 10 percent for the value greater than 1 NTU
s Specific conductance + 3 percent

e Temperature + 3 percent

e Eh + 10 millivolts

¢ Dissolved oxygen + 10 percent

Turbidity was also measured using a Lamotte 2020 Turbidimeter. Water quality parameters obtained at
the time of sample coliection for each of the sampling rounds are shown on sample iogs sheets in
Appendix A. Table A-1 in Appendix A summarizes the water quality parameters for Rounds 1 through 12.
As noted on the table, several suspect specific conductivity, dissolved oxygen, and oxidation-reduction
potential measurements were recorded for several monitoring wells. It is likely that these suspect

measurements are the result of faulty probes in the water quality meter.

Calibration and standards checks were conducted on the flow-through cell in accordance with the
manufacturers’ requirements. The cell was cleaned at each well prior to purging and during purging, as
necessary (e.g., when fluctuating turbidity readings were observed and confirmed by collection of a
turbidity sample before the cell for comparison). A “T” connector with a valve was inserted into the
pump's discharge tubing prior to the cell for collection of é turbidity sample. If the cell required cleaning
during purging activities, pumping continued and the cell was disconnected for cleaning. When
completed, the cell was reconnected and monitoring activities continued. The cell was cleaned by

thoroughly rinsing with deionized water.
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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 derived from the groundwater monitoring at the DRMO was extensively tested for COPCs
during the first two years of quarterly monitoring. Tﬁe purge water was determined to be non-hazardous.
During the first two rounds of Year 3 (Rounds 9 and 10) purge water was containerized, labeled, and
turned over to NSB-NLON for disposal. For the next two rounds (Rounds 11 and 12) the purge water was
disposed directly to the OT-10 wastewater processing facility in compliance with the SUBASE NLON Pre-
Treatment Permit from the Connecticut DEP.

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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MONITORING WELL CONSTRUCTION DETAILS

TABLE 3-1

NSB-NLON, GROTON, CONNECTICUT

Well L.D. Material of | Top of Riser | Top/Bottom Screened Total Depth Depth to

Construction | Elevation (ft) of Screen Formation® (ft BGS) Bedrock

(ft BGS) (ft BGS)
6MW1S PVC 8.63 4.0-14.0 Shaliow OB 14.0 " NA
6MW2S PVC 7.30 3.0-13.0 Shallow OB 13.0 NA
6MW2D PVC 7.85 77.0-87.0 Deep OB 88.5 88.5
6MW6S PVC 12.16 6.0-16.0 Shallow OB 16.0 NA
6MWED PVvC 12.50 28.0 Bedrock 42.0 220
6MWOIS PVC 7.52 4.0-12.0 Shallow OB 12.0 NA
6MW10S PVC 5.19 4.0-14.0 Shallow OB 14.0 NA
6MW10D PVC 5.01 43.4-53.4 Deep OB 53.4 59.0
6MW11S PVC 492 3.5-13.5 Shallow OB 14.0 NA
6MW11D PVC 5.31 75.0-85.0 Deep OB 85.0 85.0

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 2000 through June 2001. The

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

4.1 CHEMICAL DATA EVALUATION

Four rounds of groundwater samples were collected from each monitoring well as pért of the third year of
monitoring. Four field duplicate samples were also coliected during the monitoring. Samples were not
analyzed for dissolved metals during the third year of monitoring as agreed upon with the regulators,
since total and dissolved metals results did not show any discernable differences over the first 6 rounds of
monitoring. The analytical results are summarized in Table 4-1. The data validation letters for the
Round 12 data are provided in Appendix B. The validation letters for Rounds 9 through 11 data were

previously provided in the quarterly reports.

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 SWPCs and Volatilization Criteria, or b.) the background concentration for each substance
in the plume (CTDEP, January 1996). Accordingly, the primary monitoring criteria used to evaluate the
analytical data were the site-specific SWPCs developed for the DRMO (B&R Environmental, September
1997) for SVOCs, pesticides/PCBs, and inorganics and the Volatilization Criteria for the VOCs. In
addition, the groundwater analytical results were compared to secondary monitoring criteria. The criteria
were selected from the Federal AWQCs and the Connecticut WQSs [i.e., aquatic life criteria developed
for chronic (long-term) exposure of aquatic receptors in saltwater and human health criteria for
consumption of organisms]. The human health criteria were included because recreational fishing may
occur in the Thames River.

A.comparison of the analytical data against the primary and secondary criteria and background
concentrations (inorganics only) is provided in Tablé 4-1. Figure 4-1 depicts the chemicals that were
detected at concentrations in excess of monitoring criteria for each well in the monitoring network. The
following data discussion is limited to only those compounds designated as COPCs as stated in
Section 3.0. '

Cis-1,2-dichloroethene, trans-1,2-dichloroethene, trichloroethene, and vinyl chloride were all detected in

the groundwater samples. None of the concentrations of VOCs detected in any of the samples were in
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excess of the primary screening criteria during any of the sampling rounds. Additionally, VOCs were not

detected in excess of any secondary screening criteria.

Six SVOCs [i.e., benzo(a)pyrene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate (BEHP), fluoranthene,
phenanthrene, and pyrene] were detected in the groundwater samples. None of the concentrations of
SVOCs detected in any samples were in excess of the primary screening criteria. BEHP was detected in
excess of the secondary monitoring criteria (5.9 pg/L) in nine of 40 samples. The concentrations in
excess of the criteria ranged from 6.9 ug/L to 40 pug/L. BEHP was detected in excess of the criteria in
every round in monitoring well BMW1S; twice each respectively, in welis 6MW2D (Rounds 9 and 12) and
6MW6D (Rounds 9 and 11); and once in well BMW10S during Round 11. Benzo(a)pyrene (0.24 pg/L)
and benzo(k)fluoranthene (0.27 upg/L) were detected at concentrations in excess of their respective
secondary monitoring criteria in the sample collected from 6MW9S during Round 12. No other SVOCs

were detected in excess of any of the secondary monitoring criteria.
No pesticides or PCBs were detected in any of the groundwater samples collected during Year 3.

As noted previously, the groundwater samples were only analyzed for total metals. Arsenic, barium,
cadmium, chromium, copper, lead, silver, and zinc were detected in the groundwater samples. None of
the detections exceeded the primary screening criteria. Arsenic (11 of 40 samples), copper (5 of
40 samples), lead (1 of 40 samples), silver (3 of 40 samples), and zinc (13 of 40 samples) were detected
at concentrations in excess of the secondary monitoring criteria. Arsenic was detected above secondary
criteria once in monitoring well BMW2S (Round 9) and well 6MW11S (Round 12); twice in well 6MW2D
(Rounds 9 and 11); three times in well 6MW10D (Rounds 9, 10, and 11); and during every round in well
6MW11D. The detection limits for all samples analyzed for arsenic exceeded the secondary monitoring
criterion (0.14 pg/L). These limits are the lowest levels achievable by the laboratory using currently
available technology and equipment. Therefore, it is technically infeasible to detect arsenic ievels as low
as the secondary criterion. In addition the background concentration of arsenic at NSB-NLON was
estimated to be 1.92 pg/L, which is above the secondary monitoring criterion. Arsenic concentrations
ranged from 2.6 pg/L to 26.1 pg/l. Of note, the arsenic concentration of 12.6 pg/L detected in well
6MW11S was unexpectedly high as compared to non-detected concentrations for the previous 11 rounds.
Field and laboratory information related to this sample were reviewed to determine if there was a reason
for the anomaly; however, the review did not provide any insight into the anomaly. Future monitoring will

help to determine the significance of this anomaly.

Copper was detected above secondary criteria once in monitoring wells 6MW2S (Round 12), 6MW2D
(Round 9), 6BMW9S (Round 10), 6BMW11S (Round 10), and 6MW11D (Round 9). Copper concentrations
ranged from 4.6 pg/L to 32 pg/L. Lead was detected in the sample collected from well 6MW11D and its
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duplicate in Round 9 at concentrations of 10.5 pg/L and 8.9 ug/L, respectively. Silver was detected above
secondary criteria once each in the samples collected from 6MW2S (Round 9), 6MW11S (Round 12), and
6MW11D (Round 12) at concentrations ranging from 6.9 pg/L to 20.5 pg/L. Zinc was detected above
secondary criteria in all four rounds in well 6MW9S; once in well BMW10S (Round 11); twice in well
6MW10D (Round 9 and 11), and three times in wells 6MW11S (Rounds 10, 11, and 12) and 6MW11D
(Rounds 9, 10, and 11). Concentrations of zinc ranged from 86.8 ug/L to 756 pg/L. - No other

concentrations of total metals exceeded any primary or secondary monitoring criteria.

4.2 HYDROLOGIC DATA EVALUATION

Static groundwater levels were measured during each of the four qtjarterly rounds of groundwater
sampiing. Groundwater levels were measured approximately one hour before the low tide. The tides
were approximated from tide tables acquired from the National Oceanic and Atmospheric Administration
(NOAA) on July 27, 2000; December 16 and 17, 2000; March 10, 2001; and June 21 and 24, 2001.
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
shéllow overburden monitoring wells (6BMW1S, 6MW2S, 6MW6ES, 6MWIS, 6MW10S, and 6MW11S).

Groundwater flow directions essentially mimic the ground surface contours and have done so over the
past three years. 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 a similar flow pattern toward the Thames River. A slight
reverse gradient is shown on Figure 4-7, 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. The Year 3 groundwater monitoring program employed three upgradient wells (6MW6S, 6MWED,
and 6MW9OS) and seven downgradient wells (6MW1S, 6MW2S, 6MW2D, 6MW10S, 6MW10D, 6MW11S,
and 6MW11D) sampled over four quarters. Filtered metals were dropped from the analysis prior to
Year 3 of the monitoring program.

The specific tests performed on data collected at the DRMO site are identified and described in the next
section.
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The statistical methods proposed to evaluate the groundwater data are employed in order to:
« Develop summary statistics that describe environmental contaminant concentrations at the DRMO.
e Allow comparisons of upgradient concentrations to those detected in environmental samples (i.e.,

samples collected in areas potentially contaminated by waste disposal) at the DRMO.

4.31 Comparison of Downgradient Wells to Upgradient Wells

Downgradient data was compared to upgradient data using various statistical methods. No correction for
seasonal variability was required since 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 is the preferred method to compare data from upgradient
and downgradient monitoring well locations. The ANOVA technique is used to test whether there is
statistically sighificant evidence of contamination. There are two types of ANOVA tests: parametric and
non-parametric. The parametric ANOVA method makes two important assumptions: 1) the upgradient
and downgradient data sets are both normally (or both lognormally) distributed, and 2) the group
variances of the upgradient and downgradient data sets are homogeneous. If either of these crucial
assumptions to the parametric ANOVA are violated, a non-parametric test can be conducted using the
ranks of the observations rather than the original observations themselves. These assumptions can be
checked using the Shapiro-Wilk Test of Normality and Levene’s test of Homogeneity of Variance,
respectively. If the analysis of the data demonstrated that these assumptions, critical to the parametric
ANOVA, were violated, non-parametric ANOVA techniques were conducted using the ranks of the
observations rather than the observations themselves. The Wilcoxon Rank-Sum test (also known as the
Mann-Whitney U test) was employed as the non-parametric ANOVA technique for comparing the

downgradient results to the upgradient results.

According to USEPA guidance (USEPA, 1992), parametric ANOVA tests should not be used in the event
that nondetects exceed 50% of the data set. In addition, for analyses using the Wilcoxon Rank Sum Test,
several environmental statistics guidance documents limit the percent of nondetects allowable in the test
data sets to 50% (US Navy, 1998) or even 40% (US DD, US DOE, USEPA, USNRC 2000). Therefore, a
Two-Sample Test of Proportions was performed on all data where nondetects exceed 50% of the data

set.
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4.3.1.1 Limit of Detection

During the chemical analysis of environmental samples, some anaiytes may be present at concentrations
that are below the sample quantitation iimit (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 and 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 wére

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

4.3.2 Parametric and Nonparametric Analysis of Variance (ANOVA)

ANOVA is widely used in the examination of environmental data sets. A one-way classification ANOVA is
used to determine whether or not the difference between average concentrations of a parameter detected
in downgradient wells and upgradient wells is statistically significant. Since only two means are
compared, an ANOVA test will give the same result as the t-test for independent samples. The data
residuals are the values resulting from subtracting each measured value from the arithmetic mean. The
assumptions that the residuals are drawn from an underlying normal (or lognormal) distribution must be

examined prior to employing a parametric ANOVA.

4.3.21 The Shapiro and Wilk "W-test” of Normality (n < 50)

As stated above, the data must be analyzed to determine whether they were drawn from an underlying
normal or lognormal distribution. A number of statistical evaluations may be used to determine which, if
either, of the distributions are exhibited by a given data set. As recommended by the EPA, the Shapiro
and Wilk "W-test" (for sample sets <50) and the Shapiro-Francia "W-test" (for sample sets >50) will be
used to determine whether the data are normally or lognormally distributed (EPA, 1992). If the test is
inconclusive, lognormality is assumed.

The Shapiro and WiIkW-test (Gilbert, 1987) is an effective method for determining whether a data set has
been drawn from an underlying normal (or lognormal) distribution. By conducting the Shapiro and Wilk
W-test on the log-transformed data, the test may be used to determine whether the data have been
drawn from an underlying lognormal distribution. The null hypothesis (Ho) that is tested is:

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

The alternate hypothesis (H,) is:
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Ha . The population does not have a normal (or lognormal when the data is log-transformed) distribution.

A ‘W’ statistic (W,) is computed and compared to a test statistic (W) for both the normal and log

transformed data set. If both the normal and lognormal W, are greater than or equal to the Wy, then

the underlying distribution is considered to be the producing the highest W, value. If only one W .

value exceeds the W, value the underlying distribution is the one the exceeds the W,y value. If neither

“W’ statistic is greater than or equal to the test statistic or if W, is equal for normal and lognormal, the

underlying distribution is defaulted to lognormal. This is because “EPA’s experience with environmental

concentration data, and groundwater data in particular, suggests that the Lognormal distribution is

generally more appropriate as a default statistical model than the Normal distribution... " (EPA, 1992).

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

s Step1.
o Step 2.
e Step 3.

100105/P

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

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

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

Calcutate the residuals for each /" well and /" sampling round by:

R,’j = Xij - Xi
The equation for conducting the W-Test is:

b 2
Lff = —_——
calc [SR /n_l}

where:

k

k
b = Z a; (R[,,-,»]] - R,) = Z b;

i=] . i=/
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and n is the total number of sampling rounds.

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

X 5 X2 Ex.? 5 fxn

Step 5. Compute the standard deviation by:

SR =
s Step 6. Determine the coefficients a;; aza;,..,ac for the sample size n using Table C-1 in
Appendix C, where: '
n 3 -
k = 3 if nis even ; and
n—-1
k = 3 if nis odd

e Step?7. Determine b by the formula:

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

. b 2
Wcac = | T
: I:SRVH—I}

e Step9. Determine W, at the 5% significance leve! from Table C-2.

e Step 10. Reject Ho at the 5% significance level if W, is less than Wg;.
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To test the null hypothesis for a data set drawn from an underlying lognormal distribution, transform the
data to yy, Y2 ¥3...Yxm Where y; = In R;. Repeat steps 1 through 10 as described in the preceding
paragraphs.

43.2.2 Homogeneity of Variance

An important assumption in ANOVA is that the variances in the different groups are equal
(homogeneous). A powerful and commonly used test of this assumption is the Levene test. This test has

practically replaced the older and less robust Bartlett’s test and Chi-square test.

Levene's test (homogeneity of variances): For each dependent variable, an analysis of variance is
performed on the absolute deviations of values from the respective group means. If the Levene test is
statistically significant, then the hypothesis of homogeneous variances should be rejected.

To conduct Levene’s test first compute the absolute value of the residuals:

Zij =|ij—iz’|

where Xijj represents the j”’ value from the " well. Then run a standard one-way ANOVA on the variable
Zjj (see Section 4.3.2.3). If the F test is significant, reject the hypothesis of equal group variances.

Otherwise, proceed with the analysis of Xjf's as planned.

4.3.2.3 Parametric ANOVA

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

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

e Step1 Compute the sums and means of each well (i) using the following equations as foliows:

X, = 2 Xy, 2 of all p, observqtiohs at well i

j=1

X = X ,average of all n; observations at well |
ni

ny

.

X, grand total of all p, observations
i=1 j=1
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e Step2. .
s Step 3.
e Step 4.
e Step 5.
100105/P

k
N = z ni , total number of observations
i=1

X= % , grand mean of all observations

~ Compute the sum of squares of differences between the individual well means and the

grand mean by the formula:

2

koo, & 7
SSsanlplezgni<Xi—X):;|:Xn_::|—X7

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

the variability between wells.

- Compute the corrected total sum of squares by the formula:

to

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

variability in the whole data set.
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:

SSError = SSTomI - SSWEII

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

measure of the variability within wells.
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.
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ONE-WAY PARAMETRIC ANOVA TABLE

Source of Sums of Degrees of Mean Squares F
Variation Squares Freedom 9
Between Wells SSWeH k-1 MSwe"=SSwe"/(k-1) ' F=MSweH/MSEmr
Error (within SSeror N-k ) MSE1or=SSEror (N-K)
Wells) . '
Total SST0(3| N-1
s Step 6. To test the hypothesis of equal means for all k-wells, compute F = MSyew/MSe.o (last

column in above table). Compare this statistic to the tabuiated F statistic with (k-7) and
(N-k) degrees of freedom (Table C-3) at the 5% significance level. If the calculated
Fvalue does not exceeds the tabulated value, conclude that there is no significant
difference between the concentrations of the k wells. If the calculated F value exceeds
the tabulated vaiue, reject the hypothesis of equal well means. Check the downgradient
- mean concentration relative to the upgradient mean concentration. If the downgradient
mean is lower than the upgradient mean, there is no evidence of contamination. If the
upgradient mean is lower is lower than the downgradient mean, the downgradient
concentration is statistically higher than the upgradient concentration at a 95%

confidence level.

43.2.4 Nonparametric ANOVA

The parametric ANOVA technique is the preferred approach for comparing environmental measurements
from downgradient monitoring wells to upgradient well data. However, parametric ANOVA methods make
two key assumptions: 1) the data are both normaily (or both lognormally) distributed, and 2) the group
variances are homogenous. 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.
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Non-parametric tests are conducted using the ranks of the analytical results rather than the anaiytical

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

underestimated as a result of the ranking process.

4.3.2.5

The Wilcoxon Rank-Sum Test

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

e Step1.
e Step2.
s Step 3.
100105/P

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.

Compute the Wilcoxon statistic W-

n I
W= 3% E;-—nin+1)
i=1 2

where E; are the ranks of the downgradient samples large values of the statistic W give

evidence of contamination in downgradient wells.
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 formutas

E(W) = émn; SD(W) = 1/%mh(N+1)

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

following equations:

W-EW) - 3
SD(W)

Z =

The factor of 1/2 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:
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1
W - E(W) -~
)

Z =
o spw
1
g 2
Y ti(t3 - 1)
. JJ
here: SD’ w) r N+ 1 J=1
w : = — -
12 N(N -1)
g = the number of tied groups and {; is the number of tied data in the /™ group.
s Step 4. For a one-tailed 0.05 significance level test for H, versus H, (i.e. the measurements from

population 1 tend to exceed those from population 2), reject Hy and accept H, if
ZRS > 20495 =+ 1.645.

4.3.2.6 Two-Sample Test of Proportions

When more than 50% of the data for a constituent are non-detects, it is difficult to conduct a valid
statistical test of whether the average downgradient concentration is significantly higher than the average
upgradient concentration. The Two-Sample Test of Proportions is suitable for this situation.

The null and alternative hypotheses are:
Hy: P, <P,
HA N Pd > Pu

Where P, and are P, the true proportion of the downgradient and upgradient distributions of potential
measurement that exceed a specified concentration C. The value of the concentration C should be just

slightly greater than the largest upgradient non-detect value.

e Step1. Let K, and K, be the number of downgradient and upgradient measurements that exceed
C.
s Step 2. Compute Py = Ky / n and P, = K, / m where there are n downgradient samples and m

upgradient samples sothat N=m +n..
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e Step 3. Compute P=(Ky + K,)/N.
e Step 4. Compute the Test Statistic: Z, = (Py~ P,) / [P(1-P)(1/n+1/m)]"*
o Step 5. At 95% confidence, reject H, and accept Ha if Z, > Zg o5 = + 1.645.

4.3.3 Statistical Findings

The following tables summarize the results of the statistical analysis that was completed with the DRMO

groundwater monitoring data.
o Table 4-3;: Detection statistics for downgradient groundwater results for Rounds 9 through 12.
Includes results from wells 6MW1S, 6MW2S, 6MW2D, 6MW10S, 6MW10D, 6MW11S, and 6MW11D.

Includes Shapiro-Wilk Test of Normality results.

o Table 4-4: Detection statistics for upgradient groundwater results for Rounds 9 through 12. Includes
results from wells 6MW6S, 6MW6D, and 6MW9S. Includes Shapiro-Wilk Test of Normality results.

e« Table 4-5: Summary of statistical test results for comparison of downgradient results with upgradient

results.

e Table 4-6: Summary of Parametric ANOVA comparison of downgradient results with upgradient

results.
e Table 4-7: Summary of Levene’s Test of Homogeneity of Variance resuilts.

e Table 4-8: Summary of Wilcoxon-Rank Sum Non-Parametric ANOVA comparison of downgradient
results with upgradient results.

e Table 4-9: Summary of Test of Proportions comparison of downgradient results with upgradient
results.

e Table 4-10: Comparisons of average and maximum concentrations by round for downgradient and
upgradient results to site-specific background and monitoring criteria.

The thirteen COPCs that were not detected in downgradient wells during Rounds 9 through 12 include:
1.1,2,2-tetrachloroethane, 1,2-dichloroethene, benzo(a)anthracene, benzo(a)pyrene,
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benzo(b)fluoranthene, benzo(k)fluoranthene, benzoic acid, fluorene, naphthalene, 4,4'-DDD,
Aroclor-1254, Aroclor-1260, and heptachlor epoxide. Since these compounds were not detected, no
statistical comparisons were run for them. None of these potential COCs have been detected during the
three years of groundwater monitoring. It does not appear that these compounds are a concern at the
DRMO site.

The following sixteen COPCs were detected in the downgradient wells at least once during the most

recent four sampling rounds (Rounds 8 through 12):

Volatile Organics (4)

Cis-1,2-Dichioroethene Trans-1,2-Dichloroethene

Trichloroethene Vinyl Chloride

Semivolatile Organics (4)

Bis(2-ethylhexy!)phthalate Fluoranthene

Phenanthrene Pyrene

Total Metals (8

Arsenic Barium
Cadmium Chromium
Copper Lead
Silver 4 Zinc

All COPCs detected in the downgradient wells at least once during Rounds 5 through 8 were detected
during Rounds 9 through 12. Five contaminants were detected in the downgradient wells during
Rounds 9 through 12 that were not detected during Rounds 5 through 8. Those were fluoranthene,
phenanthrene, cadmium, chromium, and silver. However, four of these five contaminants were detected
in downgradient wells during Rounds 1 through 4. Cadmium was the only contaminant that was not

previously detected during Rounds 1 through 8.

The five COPCs that were detected in downgradiént wells but not in upgradient wells in Rounds 9 through
12 include: trans-1,2-dichloroethene, vinyl chloride, arsenic, lead, and silver. No statistical comparisons
were run on these potential COCs. Downgradient concentrations are considered to be statistically higher
than upgradient concentrations for these potential COCs by default.

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

Rounds 9 through 12 include cis-1,2-dichloroethene, trichloroethene, bis(2-ethylhexyl)phthalate,
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fluoranthene, phenanthrene, pyrene, barium, cadmium, chromium, copper and zinc. The data sets for
these COPCs were examined for total percent non-detects. It was found that data sets for all of them
except cis-1,2-dichloroethene, barium, and zinc had greater than 50% non-detects, so a test of
proportions was used to compare downgradient and upgradient concentrations for these COPCs. Two-
Sample Tests of Proportions were performed for these COPCs. Results of the Two-Sample Tests of
Proportions are presented in Table 4-9 for the eight COPCs with greater thian 50% non-detects. Only
chromium failed this test which indicates downgradient concentrations are higher than upgradient

concentrations.

Because cis-1,2-dichioroethene, barium, and zinc met the assumption of less than or equal to 50% non-
detects, ANOVA were performed on these COPCs. Shapiro-Wilk W tests results (performed as part of
detection statistics and presented in Tables 4-3 and 4-4 for downgradient and upgradient results,
respectively) were examined, and both downgradient and upgradient distributions were determined to be
lognormal for cis-1,2-dichloroethene and zinc. Barium had different underlying distributions for upgradient
and downgradient results so a non-parametric ANOVA (Wilcoxon Rank-Sum) test was performed at a
95% level of confidence to compare these data sets. Results of this non-parametric ANOVA (Wilcoxon
Rank-Sum) are presented in Table 4-8. Barium failed this test which indicates downgradient
concentrations are higher than upgradient concentrations. Since upgradient and downgradient results
demonstrated the same underlying distribution for cis-1,2-dichloroethene and zinc Levene’s Test of
Homogeneity of Variance was performed for these COPCs. Results of this test (as shown on Table 4-7)
indicate homogeneous variances. Since these COPCs passed the tests of positive detections, underlying
distribution, and homogeneous variances parametric ANOVA were performed at a 95% level of
confidence to compare these data sets. Both cis-1,2-dichloroethene and zinc passed the ANOVA test

which indicates downgradient concentrations are not higher than upgradient concentrations.

Seven COPCs were judged to have downgradient concentrations that are higher than upgradient
concentrations. Five COPCs that were detected in downgradient wells but not in upgradient wells (trans-
1,2-dichloroethene, vinyl chloride, arsenic, lead, and silver), one by test of proportions (chromium), and
" one by non-Parametric ANOVA (barium). A comparison of these seven COPCs to established
background groundwater concentrations established in the Basewide Groundwater Operable Unit
Remedial Investigation (TtNUS, January 2002) and primary monitoring criteria is shown in Table 4-10.

No results were found to be in exceedance of both background and the primary monitoring criteria.

Downgradient total barium concentrations were statistically higher than upgradient concentrations during
Years 2 and 3 (Rounds 5 through 12). They were not statistically higher before. There are no primary or
secondary monitoring criterion for barium. The average concentration of barium plotted as a function of

time over Rounds 1 through 12 is shown on Figure 4-11. The least-squared linear regression line shows
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a downward trend of - 4.5 (+ 9.3) ug/L/year. It should be noted that since the 95% confidence interval for

this trend contains the ‘no trend’ line, this is not a significant trend at a 95% level of significance.

Downgradient total arsenic concentrations were statistically higher than upgradient concentrations during
Years 1 and 3 (Rounds 1 through 4 and Rounds 9 through 12). They were not statistically higher in
Year 2. The average concentration of arsenic plotted as a function of time over Rounds 1 through 12 are
shown on Figure 4-12. The least-squared 'Iinear regression line shows an upward trend of
+ 0.3 (£ 1.1)-ug/L/year. It should be noted that since the 95% confidence interval for this trend contains
the ‘no trend’ line, this is not a significant trend at a 95% level of significance. It should also be noted that
there were a significant number of nondetects in the arsenic data set and the attempts to identify the time
- trend in downgradient arsenic data is strongly influenced by the detection limits achieved by the
laboratory. Further review of the arsenic analytical data for Rounds 9 through 12 (Table 4-1) shows that a
majority of the positive detections of arsenic and the most significant concentrations were found in the
deep overburden downgradient wells. The water level data (Table 4-2) collected during Year 3 show that
upward vertical gradients consistently occur in the downgradient monitoring well pairs 6MW2S/6MW2D,
MW 10S/6MW10D, and 6MW11S/6MW11D. Together, the chemical and hydrogelogic data indicate that
the arsenic present in the deep overburden groundwater is not attributable to the DRMO site.

in past sampling rounds, it has been noted that oxidation-reduction potential (ORP) tends to be lower in
downgradient wells in comparison to upgradient wells. The ORP data collected during Year 3 (Table A-1
in Appendix A) shows a similar tendency. Specifically at downgradient locations, thére are strongly
reducing conditions beneath the cap and weaker to oxidizing conditions south of the cap. Reducing
conditions beneath the cap may be the result of the cap inhibiting recharge of oxygenated water to the
shallow aquifer, the influence of landfill leachate, or groundwater passing through a domain of organic-

rich, estuarine sediments beneath the cap.

It was previously hypothesized that reducing conditions could be influencing the mobility of metals in the
groundwater. However, contrary to Year 1 and Year 2 data sets, the Year 3 metals detections in
‘ downgradient monitoring wells were not statistically different from the concentrations detected at
upgradient wells. This suggests that the mobility of metals beneath the cap is not influenced by the

reducing conditions to an extent that can be observed in the data.

As a final test of the relationship between metals concentrations in downgradient monitoring wells and
ORP, the Pearson's correlation coefficient (r) was calculated for those metals detected above background
concentrations. The Pearson's correlation coefficient is a statistical procedure that assesses 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 1.0. The closer the absolute value is to 1.0 the
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stronger the relationship. The closer the absolute value is to 0.0 the weaker the relationship. The
following is a common ranking that may be used to determine the strength of association suggested by

the absolute value of the correlation coefficient:

0.80-1.00 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

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 metals concentrations to ORP shows that oniy arsenic and barium have more than a
weak correlation (i.e., absolute value of the Pearson r greater than 0.29) between concentration and
ORP. Five of the field-measured ORP values were removed from the data set before completing the
analysis because they were of questionable validity. Pearson r values between metal concentrations and
ORP are shown in Table 4-11. The correlations for arsenic and barium were moderate at best and are
* not indicative of a significant cause/effect relationship between metals concentrations and the low ORP
detected in downgradient wells. Therefore, the low ORP values in the downgradient wells, whether
caused by natural or anthropogenic influences, do not seem to be enhancing the mobility of metals or the

migration of them from the site.
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ROUNDS 8 THROUGH 12 ANALYTICAL RESULTS SUMMARY

TABLE 4-1

DRMO, NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 10

Chemical Primary Secondary NSB-NLON 6MW1S 6MWI1S 6MW1S 6MW1S
Monitoring Monitoring Background ROUND 9 ROUND 10 ROUND 11 ROUND 12
Criterion ") Criterion Concentration' 7127/2000 12/19/2000 3/110/2001 6/23/2001

VOCs {ug/L)
1,1,2,2-TETRACHLOROETHANE 100® 1100 —~ 1U 1U 1UJ 1U
1,2-DICHLOROETHANE .90 99" - 1U 1U 1 U 1 U
CIS-1,2-DICHLOROE THENE NA NA = U iU U 10U
TRANS-1,2-DICHLOROETHENE NA NA = U 10 10 1 U

. |[TRICHLOROETHENE 540 g1 10 - 1J 0.34 J 027 J 1 U
VINYL CHLORIDE 2@ 525700 - 1U 1U 1 U 1U
SVOCs (ugiL)
BENZO(A)ANTHRACENE 3.0 0.049™ - 2V 0.2 U 0.2 UJ 0.012 U
BENZO(A)PYRENE 30 0.049% - 2 U 02 U 02 UJ 0.021 U
BENZO(B)FLUORANTHENE 3.0 0.049™ - 2U 02U 0.2 UJ 0.02 U
BENZO(K)FLUORANTHENE 3.0 0.049™ - 2 U 02 U 0.2 UJ 0.02 U
BENZOIC ACID NA NA = 50 UJ 50 U 5 UJ
BIS(2-ETHYLHEXYL)PHTHALATE 590 -
FLUORANTHENE 37,000 370" - 2 U 0.078 J 0.2 UJ 0.009 U
FLUORENE 1,400,000 14,000 - 2 U 02 U 0.2 UJ 0.007 U
NAPHTHALENE NA NA = 2 U 10 1 Ul 0.008 U
PHENANTHRENE 0.77 NA = 2 U 0.26 02 UJ 0.004 U
PYRENE 1,100,000 11,0000 — 2 U 0.038 4 0.2 UJ 0.008 U
Pesticides/PCBs (ugiL)
4,4-DDD NA 0.000847%) - 0.02 U 0.02 U 0.02 U 0.02 U
AROCLOR-1254 5.0 0.00017 - 02U 02 Y 02U 02U
AROCLOR-1260 5.0 0.00017™ - 02 U 02U 02U 02 U
HEPTACHLOR EPOXIDE 0.5 0.00011 1 — 0.01 U 0.01 U 0.01 U 0.01 U
Inorganics (total) (ug/L)
ARSENIC 40 01400 1.92 27 U 22 U 26 U 50
BARIUM NA NA 227 17 U 6.4 51U 2J
CADMIUM 60 93" ND 032 U 02 U 26 UJ 3u
CHROMIUM 1,100 50 % 499 13U 05U 26 U 5U
COPPER 480 249 107 087 U 15 U 2 U 22 U
LEAD 130 810 6.63 1.9 U 1U 2U Y]
SILVER 120 1.9 ND 11U 09 U 21 U 5V
ZINC 1,230 81" 131 253 J 397 U 187 U 16.2 J




TABLE 4-1

ROUNDS 8 THROUGH 12 ANALYTICAL RESULTS SUMMARY
DRMO, NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 10
Chemical Primary Secondary NSB-NLON 6MW2S 6MW2S 6MW2S 6MW2S
Monitoring Monitoring Background ROUND 9 ROUND 10 ROUND 11 ROUND 12
Criterion ‘¥ Criterion Concentration® 712712000 12/18/2000 3172001 6/21/2001
VOCs (ugit)
1,1,2,2-TETRACHLOROETHANE 100" 1100 — 1U 1U 1U 1 U
1,2-DICHLOROETHANE %072 99 ™) - 1U 1U 1U 1U
CIS-1,2-DICHLOROETHENE NA NA = 1U 012 J 10 1U
TRANS-1,2-DICHLOROE THENE NA NA = 1 U U 10 iU
TRICHLOROETHENE 540 81 - iU 0.2 J 0.13 J 1y
VINYL CHLORIDE 2@ 52500 - Y 1U 1U 1 U
SVOCs (ug/L)
BENZO(A)ANTHRACENE 3.0 0,049 - 2 U 02 U 0.2 UJ 0.012 U
BENZO(A)PYRENE 3.0 0.049* - 2 U 02 U 0.2 UJ 0.021 U
BENZO(B)FLUORANTHENE 3.0 0.049"% — 2 U 02 U 0.2 UJ 0.02 U
BENZO(K)FLUORANTHENE 3.0 0.049 ™ — 2 U 02 U 0.2 UJ 0.02 U
BENZOIC ACID NA NA - 50 U 50 UJ 5 U
BIS(2-ETHYLHEXYL)PHTHALATE 590 5,900 - 2U 374 10 U 1.7.J
FLUORANTHENE 37,000 3707 - 2 U 02U 0.2 UJ 0.009 U
FLUORENE 1,400,000 14,000 7 - 2 U 02U 0.2 UJ 0.007 U
NAPHTHALENE NA “NA = 2 U 1U 1UJ 0.008 U
PHENANTHRENE 0.77 NA = 2 0 02 U 02 UJ 0.004 U
PYRENE - 1,100,000 11,0000 - 2 U 02 U 02 UJ 0.008 U
Pesticides/PCBs (ug/L)
4,4-DDD NA 0.00084 ") - 0.02 U 0.02 U 0.02 U 0.02 U
AROCLOR-1254 5.0 0.00017% - 02U 02 U 02 U 02 U
AROCLOR-1260 5.0 0.00017 4 - 02 U 02U 02 U 02U
HEPTACHLOR EPOXIDE 0.5 0.00011 % - 0.01 U 001 U 0.01 U 0.01 U
Inorganics (total) (ug/L)
ARSENIC 40 22 U 26 U 5 U
BARIUM NA NA 227 299 J 34.7 227 U 19.3
CADMIUM 60 93" ND 0.32 UJ 0.56 U 26 UJ 3y
CHROMIUM 1,100 50 499 13 U 0.5 UJ 26 U 5U
COPPER 480 107 66 U 56 U 86 U 6
LEAD 130 81" 6.63 1.9 UJ 11U 4.4 3V
SILVER 120 ND “ 09 U 21 UJ 5U
ZINC 1,230 81 131 15.4 J 389 U 178 U 10.8 J




ROUNDS 9 THROUGH 12 ANALYTICAL RESULTS SUMMARY

TABLE 4-1

DRMO, NSB-NLON, GROTON, CONNECTICUT

PAGE 3 OF 10
Chemical Primary Secondary NSB-NLON 6MW2D 6MW2D 6MW2D sMw2D
’ Monitoring Monitoring Background ROUND 9 ROUND 10 ROUND 11 ROUND 12
Criterion Criterion Concentration®® 7126/2000 12/19/2000 317/2001 6/21/2001
VOCs (ug/L)
1,1,2,2-TETRACHLOROETHANE 100" ERIRE - iU 1 U 1U 1U
1,2-DICHLOROE THANE 907 IR ~ 1U 1 U 1U 1U
CIS-1,2-DICHLOROETHENE NA NA - 10 012 J 1U 1 U
TRANS-1,2-DICHLOROETHENE NA NA = 1U 10 1U iU
TRICHLOROETHENE 5407 810 - 1 U 1U 1U 1U
VINYL CHLORIDE 2@ 52500 - 1U 1U 0.17 J 1y
SVOCs (ugiL)
BENZO(A)ANTHRACENE 3.0 0.049' - 2 U 0.2 UJ 0.2 UJ 0.012 U
BENZO(A)PYRENE 3.0 0.049% - 2V 0.2 UJ 0.2 UJ 0.021 U
BENZO(B)FLUORANTHENE 3.0 0.049 - 2U 0.2 UJ 0.2 UJ 0.02 U
BENZO(K)FLUORANTHENE 3.0 0.049* - 2U 0.2 UJ 0.2 UJ 0.02 U
BENZOIC ACID NA NA - 50 UJ 50 UJ 50U
BIS(2-ETHYLHEXYL)PHTHALATE 590 - 34 ) 5.6 J 40
FLUORANTHENE 37,000 370 - 2U 0.029 J 0.2 UJ 0.009 U
FLUORENE 1,400,000 14,000 — 2U 0.2 UJ 0.2 UJ 0.007 U
NAPHTHALENE NA NA - 2 U 1 0J 1.UJ 0.008 U
PHENANTHRENE 0.77 NA - 2 U 0.023 J 0.2 UJ 0.004 U
PYRENE 1,100,000 11,000 0 - 2y 0.2 UJ 0.2 UJ 0.008 U
Pesticides/PCBs (ug/L)
4,4-DDD NA 0.00084 7 - 0.021 U 0.02 U 0.02 UJ 0.02 U
AROCLOR-1254 5.0 0.00017 ") - 021 U 0.2 U 0.2 UJ 02U
AROCLOR-1260 5.0 0.000177 - 021U 02U 0.2 UJ 02 U
HEPTACHLOR EPOXIDE 0.5 0.00011 7% - 0.01 U 0.01 U 0.01 UJ 0.01 U
Inorganics (total) (ug/L})
ARSENIC 40 0 22 U 6 5U
BARIUM NA NA 227 148 172 144 111
CADMIUM 60 93" ND 0.32 UJ 0.51 U 52 UJ 3U
CHROMIUM 1,100 50 ¥ 49.9 13 U 19 U 26 U 5U
COPPER 480 107 784 36 U 2 22 U
LEAD 130 8.1° 6.63 1.9 J 1.UJ 2 U 3U
SILVER 120 190 ND 11U 09 U 21 U 5U
ZINC 1,230 81" 131 9.3 J 21.7 U 129 U 85 U




TABLE 4-1

ROUNDS 9 THROUGH 12 ANALYTICAL RESULTS SUMMARY

DRMO, NSB-NLON, GROTON, CONNECTICUT

PAGE 4 OF 10
Chemical Primary Secondary NSB-NLON 6MW6S 6MW6S 6MW6S (DUP) SMWES 6MW6S 6MW6S (DUP)
Monitoring Monitoring Background ROUND 9 ROUND 10 ROUND 10 ROUND 11 ROUND 12 ROUND 12
Criterion Criterion Concentration'® 7/23/2000 12/15/2000 12/15/2000 3/6/2001 6/25/2001 6/25/2001
VOCs (ug/L)
1,1,2,2-TETRACHLOROETHANE 1007 11000 - 1 U 1U 1U 1U 1U 1U
1,2-DICHLOROETHANE 90" g9 - 1U 1U 1U 1U 1y 1U
CIS-1,2-DICHLOROETHENE NA NA = 10U 0.18 J 0.19 J 10 10 10
TRANS-1,2-DICHLOROETHENE NA NA = 10 10 iU 10 1 U 1 U
TRICHLOROETHENE 540 g1 - 0.5 J 0.79 J 077 J 025 J 1U 1U
VINYL CHLORIDE 2 52500 - 1 U 1U 1 U 1U iU 1U
SVOCs (ug/L)
BENZO(AJANTHRACENE 3.0 0.049% - 0.2 UJ 0.2 UJ 0.2 UJ 02U 0.012 U 0.012 U
BENZO(A)PYRENE 3.0 0.0497 — 0.2 UJ 0.2 UJ 0.2 UJ 02 U 0.021 U 0.021 U
BENZO(B)FLUORANTHENE 3.0 0.0497 - 0.2 UJ 0.2 UJ 0.2 UJ 02U 0.02 U 0.02 U
BENZO(K)FLUORANTHENE 3.0 0.049@ - 0.2 UJ 0.2 UJ 0.2 UJ 02U 0.02 U 0.02 U
BENZOIC ACID NA NA = 50 UJ 50 UJ 50 UJ 5 0J 5 UJ
BIS(2-ETHYLHEXYL)PHTHALATE 590 5970 - 2.3 10 U 10 U 10 U 19 J 15 J
FLUORANTHENE 37,000 37000 - 0.2 UJ 0.2 UJ 02 UJ 02U 0.009 U 0009 U |
FLUORENE 1,400,000 14,0000 - 0.2 UJ 0.2 UJ 0.2 UJ 02 U 0.007 U 0.007 U
NAPHTHALENE NA NA = 0.2 UJ 1 0J i0J 1U 0.008 U 0.008 U
PHENANTHRENE 0.7 NA = 0.2 UJ 0.2 UJ 02 UJ 02 U 0.004 U 0004 U |
PYRENE 1,100,000 11,0000 - 0.2 UJ 0.2 UJ 0.2 UJ 02U 0.008 U 0.008 U .
Pesticides/PCBs (ug/L)
4,4-DDD NA 0.00084 - 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
AROCLOR-1254 5.0 0.00017° __ - 02U 02 U 02U 02U 02 U 02 U
AROCLOR-1260 5.0 0.00017° - 02U 02 U 02 U 02 U 02 U 02 U
HEPTACHLOR EPOXIDE 0.5 0.00011 %) - 001 U 0.01 U 0.01 U 0.01 U 0.01 U 001 U
Inorganics (total) (ug/L)
ARSENIC 40 0.14% 1.92 27 U 22 U 22 U 26 U 5U 5U
BARIUM NA NA 227 301 J 38.5 39.6 323 U 438 35.6
CADMIUM 60 93" ND 0.40 U 02 U 02 U 2.6 UJ 3U 3U
CHROMIUM 1,100 50 49.9 13 U 05U 05U 26 U 5 U 5U
COPPER 480 240 107 087 U 18 U 18 U 2U 58 U 33 U
LEAD 130 81" 6.63 19 U 1U 1U 2 U 3V 3 U
SILVER 120 1.9 ND 11U 09 U 09 U 21 U 54U 5U
ZINC 1,230 81 % 131 69 U 204 U 185 U 2U 27 29
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Chemical Primary Secondary NSB-NLON 6MW6D 6MW6D 6MWe6D 6MW6D (DUP) 6MW6D
Monitoring Monitoring Background ROUND 9 ROUND 10 ROUND 11 ROUND 11 ROUND 12
Criterion " -_Criterion Concentration'® ' 712312000 12/15/2000 3/6/2001 3/6/2001 6/25/2001
VOCs (uglL)
1,1,2,2-TETRACHLOROETHANE 100" 1100 - 1U 1V 1U 1U 1U
1,2-DICHLOROETHANE 90® 99" - 1 U 1U 1U 1U 1U
CIS-1,2-DICHLOROETHENE NA NA = 7 53 35 3.2 5.5
TRANS-1,2-DICHLOROETHENE NA NA = iU 10U 10 1U 1 U
TRICHLOROETHENE 5409 81 - 10 10 6.1 55 76
VINYL CHLORIDE 2@ 5250 - 1U 1U 1U 1u 1y
SVOCs (ug/L)
BENZO(A)JANTHRACENE 3.0 0.049* - 0.2 UJ 0.2 UJ 0.2 UJ 02U 0.012 U
BENZO(A)PYRENE 3.0 0.049" - 0.2 UJ 0.2 UJ 0.2 UJ 02 U 0.021 U
BENZO(B)FLUORANTHENE 3.0 0.049™ - 0.2 UJ 0.2 UJ 0.2 UJ 02 U 0.02 U
BENZO(K)FLUORANTHENE 3.0 0.049™ - 0.2 UJ 0.2 UJ 0.2 UJ 02U 0.02 U
BENZOIC ACID NA NA - 50 UJ 50 UJ 50 UJ 5 UJ
BIS(2-ETHYLHEXYL)PHTHALATE 590 - 8 10 U 10U 6 31
FLUORANTHENE 37,000 3709 - 0.2 UJ 0.2 UJ 0.2 UJ 02 U 0.009 U
FLUORENE 1,400,000 14,0000 _ - 0.2 UJ 0.2 UJ 0.2 UJ 02 U 0.007 U
NAPHTHALENE NA NA - 0.2 UJ 1 UJ 1 0J 1 U 0.008 U
PHENANTHRENE 0.77 NA = 0.2 UJ 0.2 UJ 0.2 UJ 02 U 0.004 U
PYRENE 1,100,000 11,0000 - 0.2 UJ 0.2 UJ 0.2 UJ 02U 0.008 U
Pesticides/PCBs (ug/L)
4,4-DDD NA 0.00084 % _ - 0.02 U 002 U 0.02 U 0.02 U 0.02 U
AROCLOR-1254 5.0 0.00017 - 02U 02 U 02U 02 U 02U
AROCLOR-1260 5.0 0.00017% - 02 U 02 U 0.2 U 02U 02 U
HEPTACHLOR EPOXIDE 0.5 0.00011 00 _ ~ 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Inorganics (total) (ug/L)
ARSENIC 40 01400 1.92 27 U 22 U 26 U 26 U 5 U
BARIUM NA NA 227 48.0 40.4 6.5 465 69.1
CADMIUM 60 9.39 ND 063 U 23 2.6 UJ 2.6 UJ 3U
CHROMIUM 1,100 50 49.9 13 U 10.1 26 U 26U 5U
COPPER 480 247 107 0.87 U 1y 2V 2 U 86 U
LEAD 130 810 6.63 19 U 1 U 2 U 2U 3V
SILVER 120 197 ND 11U 09 U 21U 21U 5U
ZINC 1,230 81" 131 10.6 16 U 65 U 82 U 28.5
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Chemical Primary Secondary NSB-NLON 6MW3IS 6MWIS 6MW3S 6MW9S
Monitoring Monitoring Background ROUND 9 ROUND 10 ROUND 11 ROUND 12
. . Criterion Criterion Concentration'® 712512000 12/18/2000 3/10/2001 6/23/2001
VOCs {ugiL)
1,1,2,2-TETRACHLOROETHANE 100 1108 - 1 U 1U 1 Ul 1U
1,2-DICHLOROETHANE 90" 991! - 1 U 1U 1U 14U
CIS-1,2-DICHLOROETHENE NA NA = 10 iU iU 1U
TRANS-1,2-DICHLOROETHENE NA NA = 1 U 1U ~1U iU
TRICHLOROETHENE 540 g1 - 1U 0.47 J 0.26 J 1U
VINYL CHLORIDE 2@ 5250 - 1U 14U 1U 1U
SVOCs (ug/L)
BENZO(A)JANTHRACENE 3.0 - 0.2 UJ 0.2 UJ 02 U 0.012 U
BENZO(A)PYRENE 30 - 0.2 UJ 02 UJ 02 U
BENZO(B)FLUORANTHENE 30 - 0.2 UJ 0.2 UJ 02 U 0.02 U
BENZO(K)FLUORANTHENE 3.0 - 0.2 UJ 0.2 UJ 02 U
BENZOIC ACID NA = 50 U 50 U 5 UJ
BIS(2-ETHYLHEXYL)PHTHALATE 590 5.9 - 2 U 42 4 10 U 5 UJ
FLUORANTHENE 37,000 37070 - 0.2 UJ 0.2 UJ 02 U 0.15
FLUORENE 1,400,000 14,000 - 0.2 UJ 0.2 UJ 02 U 0.007 U
NAPHTHALENE NA ~ NA = 0.2 UJ 1 UJ 1U 0.008 U
PHENANTHRENE 0.77 NA —~ 0.2 UJ 0.2 UJ 02 U 0.004 U
PYRENE 1,100,000 11,000 70 - 0.2 UJ 0.2 W 02 U 0.17
Pesticides/PCBs (ug/L)
4,4-DDD NA 0.00084 ) - 0.02 U 0.02 U 0.02 U 0.02 U
AROCLOR-1254 5.0 0.00017'" - 02 U 02 U 02 U 02 U
AROCLOR-1260 5.0 0.00017% - 02 U 02 U 0.2 U 02 U
HEPTACHLOR EPOXIDE 0.5 0.00011 % - 0.01 U 001 U 0.01 U 0.01 U
Inorganics (total) (ug/L)
ARSENIC 40 01470 1.92 27U 22U 26 U 5 U
BARIUM NA NA 227 17 U 12.7 19 U 14.7
CADMIUM 60 93% ND 0.37 U 0.42 U 26 UJ 3U
CHROMIUM 1,100 50 49.9 13 U 05U 26 U 5U
COPPER 480 107 2 U 9 2 U 6 U
LEAD 130 81" 6.63 19 U 39 U 2 U 3y
SILVER 120 199 ND 11U 09 U 21U 5U
ZINC 1,230 8 94.6 g

PE g
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Chemical Primary Secondary NSB-NLON 6MW10S 6MW10S 6MW10S 6MW10S
Monitoring Monitoring Background ROUND 9 ROUND 10 ROUND 11 ROUND 12
. ) Criterion Criterion Concentration'® 712412000 12/16/2000 3/9/2001 6/24/2001
VOCs (ugit)
1,1,2,2-TETRACHLOROETHANE 100 11000 - 1 U 1 U 1U 1 U
1,2-DICHLOROETHANE 90 99 . - 1U 1U 1U 1U
CIS-1,2-DICHLOROETHENE NA NA = 2 0.84 J 0.3 J (K]
TRANS-1,2-DICHLORQETHENE i NA NA = iU 1U 1U 10
{TRICHLOROETHENE 540 % 8110 — 1U 0.14 J 1U 1U
VINYL CHLORIDE 2 5250 - 1U 1U 11U 1U
SVOCs (ug/L)
BENZO(AJANTHRACENE 3.0 0,049 - 0.21 UJ 02 U 02 U 0.012 U
BENZO(A)PYRENE 3.0 0.049" — 0.21 UJ 02 U 02 U 0.021 U
BENZO(B)FLUORANTHENE 3.0 0.049" - 0.21 UJ 0.2 U 02 U 0.02 U
BENZO(K)FLUORANTHENE 30 0.049% - 0.21 UJ 02U 02U 0.02 U
BENZOIC ACID NA NA - 50 U 50 UJ 5 UJ
BIS(2-ETHYLHEXYL)PHTHALATE 590 - 5.4 10 U 8 15 J
FLUORANTHENE 37,000 370" — 021 UJ 0.13 J 0.12 J 0.009 U
FLUORENE 1,400,000 14,0007 - 021 UJ 02 U 02U 0.007 U
NAPHTHALENE NA _NA = 0.21 UJ 10 10 0.008 U
PHENANTHRENE 0.77 NA = 0.21 UJ 02 U 02U 0.004 U
PYRENE 1,100,000 11,0007 - 0.21 UJ 0.15 J 0.16 J 0.008 U
Pesticides/PCBs (ugit)
4,4-DDD NA 000084 - 0.02 U 0.02 U 0.02 U 0.02 U
AROCLOR-1254 5.0 0.00017 % - 02 U 0.2 U 02U 02 U
AROCLOR-1260 5.0 0.00017 % ] — ) 02 U 0.2 U 02 U 02 U
- [HEPTACHLOR EPOXIDE 0.5 0.00011 - 0.01 U 0.01 U 0.01 U 0.01 U
Inorganics (total) (ug/L)
ARSENIC 40 0.140 1.92 27 U 22 U 26 U 5U
BARIUM NA NA 227 103 174 66.4 48.4
CADMIUM 60 93" ND 032 U 028 U 26 UJ 3U
CHROMIUM 1,100 50 ™ 499 13 U 0.5 UJ 26 U 5U
COPPER 480 249 107 37 U 59 U 88 U 109 U
LEAD 130 8.1 6.63 19 U 1 UJ 2y 3V
SILVER 120 199 ND 11U 0.9 U 21U 5U
ZINC . 1,230 8 21 J 52.8 U 6 47.7
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Chemical Primary Secondary NSB-NLON 6MW10D 6MW10D S6MW10D 6MW10D
Monitoring Monitoring Background I ROUND 9 ROUND 10 ROUND 11 ROUND 12
Criterion Criterion Concentration®™ 7/24/2000 12/16/2000 3/9/2001 6/24/2001
VOCs (ugiL)
1,1,2,2-TETRACHLOROETHANE 100" RS - 1U 1U 1U 1U
1,2-DICHLOROETHANE 907 9™ - 1 U 1U 1 U 1 U
CI5-1,2-DICHLOROETHENE NA NA - 14 7 3.3 12
TRANS-1,2-DICHLOROETHENE NA NA = 10 0.21 J U 1U
TRICHLOROETHENE 5409 g1 — 4 28 1 28
VINYL CHLORIDE Py 52570 - 1 1U 1U 07J
SVOCs (ug/L)
BENZO(A)JANTHRACENE 3.0 0.0497 - 0.2 UJ 02 U 02 UJ 0.012 U
BENZO(A)PYRENE 3.0 0,049 - 0.2 UJ 02U 02 UJ 0.021 U
BENZO(B)FLUORANTHENE 3.0 0.049™@ - 0.2 UJ 02 U 0.2 UJ 0.02 U
BENZO(K)FLUORANTHENE 3.0 0.0497 - 0.2 UJ 02U 0.2 UJ 0.02 U
BENZOIC ACID NA NA = 50 U 50 UJ 5 UJ
BIS(2-ETHYLHEXYL)PHTHALATE 590 5,970 - 2U 10 U 10 U 5 UJ
FLUORANTHENE 37,000 37070 - 0.2 UJ 0.027 J 0.02 J 0.009 U
FLUORENE 1,400,000 14,000 - 0.2 UJ . 02U 02 UJ 0.007 U
NAPHTHALENE } NA NA = 0.2 UJ 10 1 UJ 0.008 U
PHENANTHRENE 0.77 NA = 0.2 UJ 0.027 J 0.2 UJ ~0.004 U
PYRENE 4,100,000 11,000 %) - 0.2 UJ 02U 0.2 UJ 0.008 U
Pesticides/PCBs (ug/L)
4,4-DDD NA 0.00084 "7 — 0.02 U 002 U 0.02 U 0.02 U
AROCLOR-1254 5.0 0.00017 ™ - 02U 0.2 U 02 U 02 U
AROCLOR-1260 5.0 0.00017 - 02 U 02U 02U 02U
HEPTACHLOR EPOXIDE 0.5 0.00011 %) - 0.01 U 0.01 U 0.01 U 0.01 U
Inorganics (total) (ug/L) :
ARSENIC 40 0 g 6 5U
BARIUM NA NA 227 349 36.7 97.3 40.6
CADMIUM 60 930 ND 0.32 UJ 0.37 U 93 3U
CHROMIUM 1,100 50 49.9 13U 0.5 UJ 26 U 5U
COPPER 480 2459 107 0.87 U 17 U 2U 22 U
LEAD 130 8.1 6.63 1.9 UJ 1 UJ 22U 3u
SILVER 120 1.9% ND 11U 09 U 21 UJ 5U
ZINC 1,230 81" 31 992 J 591 U 63.1
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Chemical Primary Secondary NSB-NLON 6MW11S 6MW11S 6MWAI1S 6MW11S
Monitoring Monitoring Background ROUND ¢ ROUND 10 ROUND 11 ROUND 12
Criterion " Criterion Concentration'” 712512000 12/17/2000 3/8/2001 6/22/2001
VOCs (ug/L)
1,1,2,2-TETRACHLOROETHANE 100 1100 — 1U 1 U 1U 1U
1,2-DICHLOROETHANE 90" g9 - 1U 1U 1U 1U
CI5-1,2-DICHLOROETHENE NA NA - 2 0.79 J 05 J 16
TRANS-1,2-DICHLOROE THENE NA NA = 1U 012 J 10 1y
TRICHLOROETHENE 5407 g1 — 1 U 01 J 1u 1U
VINYL CHLORIDE 2@ 5250 - 1U 0.56 J 1U 0.6 J
SVOCs (ug/L)
BENZO(A)ANTHRACENE 3.0 0.0497 - 0.2 UJ 02U 02 U 0.012 UJ
BENZO(A)PYRENE 30 0.049 - 0.2 UJ 02 U 02 U 0.021 UJ
BENZO(B)FLUORANTHENE 30 0.049" - 0.2 UJ 0.2 U 02 U 0.02 UJ
BENZO(K)FLUORANTHENE 3.0 0.049' - 0.2 UJ 02 U 02 U 0.02 UJ
BENZOIC ACID NA NA = 50 U 50 UJ 5 UJ
BIS(2-ETHYLHEXYL)PHTHALATE 590 59770 - 2U 3.8 J 10 U 5 UJ
FLUORANTHENE 37,000 370700 - 0.2 UJ 014 J 0.1 0.009 UJ
FLUORENE 1,400,000 14,000 01 - 0.2 UJ 0.2 U 02 U 0.007 UJ
NAPHTHALENE NA NA - 0.2 UJ 1U 10 0.008 UJ
PHENANTHRENE 0.77 NA = 02 UJ 0.029 J 02 0.004 UJ
PYRENE 1,100,000 11,0000 - 0.2 UJ 0.15 J 0.11J 0.008 UJ
Pesticides/PCBs (ug/lL) ~ ’
4,4-DDD NA 0.00084 " - 0.02 U 002 U 0.02 U 0.02 U
AROCLOR-1254 5.0 0.00017 " - 0.2 U 02 U 02 U 02U
AROCLOR-1260 5.0 0.00017™ - 02 U 02U 02 U 02U
HEPTACHLOR EPOXIDE 0.5 0.00011 %) - 0.01 U 001 U 0.01 U 0.01 U
Inorganics (total) (ug/L)
ARSENIC 40 o o2 27U 22 U 26 U 6
BARIUM NA NA 227 107 133 60.3 39.2
CADMIUM 60 9.3% ND 0.32 U 11U 26 UJ 3u
CHROMIUM 1,100 50 49.9 13 U 0.5 UJ 26 U 5U
COPPER 480 107 14 U 10.3 U 29 U
LEAD 130 81" 6.63 1.9 U 49 U 2 U 3U
SILVER 120 19 ND 11U 09 U 21 U
ZINC 1,230 8 16.9 J 9 0
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Chemical Primary Secondary NSB-NLON 6MW11D 6MW11D (DUP) 6MW11D 6MW11D 6MW11D
Monitoring Monitoring Background ROUND 9 ROUND 9 ROUND 10 ROUND 11 ROUND 12
Criterion (¥ Criterion Concentration® " 712512000 712512000 12/17/2000 3/8/2001 6/22/2001
VOCs (ug/L)
1,1,2,2-TETRACHLOROETHANE 1009 1108 - 1U 1U 1U 1U 1U
1,2-DICHLOROETHANE g0? 99 - 1U 1U 1y 1U 1U
CI5-1,2-DICHLORCETHENE NA NA = 3 3 15 1.2 26
TRANS-1,2-DICHLOROETHENE NA NA = U TU U 1U 1U
TRICHLOROETHENE 5407 g1 - 1 U 1U 1U 1U 1 U
VINYL CHLORIDE 2@ 52570 - 1U 1U 1U 1U 1U
SVOCs (ug/L)
BENZO(AJANTHRACENE 3.0 0.049™ ~ 0.22 UJ 0.21 UJ 0.2 UJ 0.2 UJ 0.012 UJ
BENZO(A)PYRENE 3.0 0.049" - 0.22 UJ 0.21 UJ 0.2 UJ 0.2 UJ 0.021 UJ
BENZO(B)FLUORANTHENE 3.0 0.049" - 0.22 UJ 0.21 UJ 0.2 UJ 0.2 UJ 0.02 UJ
BENZO(K)FLUORANTHENE 3.0 0.049" - 022 UJ 0.21 UJ 0.2 UJ 02 UJ 0.02 UJ
BENZOIC ACID NA NA = 50 U 50 UJ 5 UJ
BIS(2-ETHYLHEXYL)PHTHALATE 590 597C) - 2.2 U 21U 39 J 10 U 24 )
FLUORANTHENE 37,000 37000 - 0.22 UJ 0.21 UJ 0.023 J 0.014 J 0.009 UJ
FLUORENE 1,400,000 14,000 - 0.22 UJ 0.21 UJ 0.2 UJ 0.2 UJ 0.007_UJ
NAPHTHALENE NA NA = 0.22 UJ 0.21 UJ 1 0J 1 UJ 0.008 UJ
PHENANTHRENE 0.77 NA - 0.22 UJ 0.21 UJ 0.032 J 0.2 UJ 0.004 UJ
PYRENE 1,100,000 11,000 - 0.22 UJ 0.21 UJ 0.2 UJ 0.2 UJ 021
Pesticides/PCBs (ug/lL)
4,4-DDD NA 0.00084 0 - 0.021 U 0.021 U 0.02 U 0.02 U 0.02 U
AROCLOR-1254 5.0 0.00017 7 ~ 0.21 U 021U 02U 02U 02U
AROCLOR-1260 5.0 0.00017 - 021 U 0.21 U 02U 02U 02U
HEPTACHLOR EPOXIDE 0.5 0.00011 7% - 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Inorganics (total) (ug/L)
ARSENIC 40
BARIUM NA
CADMIUM 60
CHROMIUM 1,100 50 499 7 58 J 12 U 26 U 98 J
COPPER 480 4 107 6 66 U 55U 10.8 U
LEAD 130 8 66 0 8 11U 44 33U
SILVER 120 9 ND 1.1 U 11U 0.9 U 21.UJ
ZINC 1,230 8 6 86 8 85U
NOTES:

Bold numbers denote exceedance of secondary monitoring criterion or background concentration. There are no exceedances of primary monitoring criteria.

Estimated Value
Rejected Value
Undetected

Not Available

CHCONHWN =

zZZ
o>

1

Not Detected in background samples
Not analyzed for in background samples

Surface Water Protection Criteria for substances in groundwater, using a site-specific dilution factor of 100, except as noted.
Connecticut Volatilization Criteria :
Federal Ambient Water Quality Criteria for protection of aquatic life (chronic, saltwater).
Federal Ambient Water Quality Criteria for protection of human health from consumption of organisms.
Connecticut Water Quality Criteria for protection of human health from consumption of organisms.

Background Concentrations taken from Basewide Groundwater Operable Unit Remedial Investigation Report (TtNUS, January 2002).




TABLE 4-2

GROUNDWATER ELEVATIONS FOR ROUNDS 9 - 12
DRMO NSB-NLON, GROTON, CONNECTICUT

WELL Jul-00 Dec-00 Mar-01 Jun-01
HIGH TIDE / LOW TIDE HIGH TIDE / LOW TIDE HIGH TIDE / LOW TIDE HIGH TIDE / LOW TIDE

6MW1S 1.19/3.38 1.4/3.43 0.02/3.42 1.08/2.95
6MW2S 1.34/3.32 1.61/3.72 0.30/3.45 0.82/3.01
6MW2D 2.38/3.00 2.18/3.81 2.11/3.82 2.31/3.65
6MW6S 3.23/3.46 3.14/3.11 3.60/3.74 3.60/3.77
6MW6ED 3.25/3.33 3.15/3.08 3.62/3.77 3.79/3.76
6MW9S 3.21/3.57 2.96/3.35 3.60/4.26 3.05/3.94
6MW10S 1.48/3.29 1.99/3.07 0.68/3.49 0.99/3.14
6MW10D 2.82/3.76 2.67/3.93 2.52/4.51 2.66/4.11
B6MW11S 1.42/3.47 2.19/3.29 0.53/3.58 0.93/3.18
6MW11D 3.38/4.48 3.09/4.36 3.06/4.95 3.31/4.65

SG-01 1.15/3.36 1.26/3.57 0.59/3.50 0.85/3.12




DOWNGRADIENT GROUNDWATER RESULTS FOR COPCs DURING ROUNDS 9 THROUGH 12

TABLE 4-3

DETECTION STATISTICS AND 95% UPPER CONFIDENCE LIMITS
DRMO, NSB-NLON, GROTON, CT

FREQUENCY RANGE SHAPIRO-WILK | SHAPIRO-WILK | SHAPIRO-WILK 95% UCL| 95% UCL |MAXIMUM POSITIVE| EPC
PARAMETER OF DETECTION] OF DETECTIONS [AVERAGE, W NORMAL |wW LOGNORMAL W TEST DISTRIBUTION | NORMAL {LOGNORMAL] DETECTION (1)
Volatile Organics (mg/L)
1,1,2,2-TETRACHLOROETHANE 0/28 - 0.50 —- — - — - — — —
1,2-DICHLOROETHANE 0/28 - 0.50 - — — — — — - —
CIS-1,2-DICHLOROETHENE 18/28 0.12-17 2.46 0.5348 0.9019 0.924 LOGNORMAL 3.86 4.28 17 4.28
TRANS-1,2-DICHLOROETHENE 2/28 0.12-0.21 0.48 0.2971 0.2958 0.924 LOGNORMAL 0.50 0.54 0.21 0.21
TRICHLOROETHENE 11/28 01-4 0.76 0.5521 0.8256 0.924 LOGNORMAL 1.05 1.04 4.00 1.04
VINYL CHLORIDE 5/28 0.17 -1 0.52 0.5191 0.4881 0.924 LOGNORMAL 0.56 0.57 1.00 0.57
Semivolatile Organics (mg/L)
BENZO(A)JANTHRACENE 0/28 — 0.23 — - — — — — — —
BENZO(A)PYRENE 0/28 — 0.23 - - — — — - — —
BENZO(B)FLUORANTHENE 0/28 — 0.23 — - - — — - — —
BENZO(K)FLUORANTHENE 0/28 — 0.23 -—- - — - — — - —
BENZOIC ACID 0/14 — 25.0 — s —~ — - — — -
BIS(2-ETHYLHEXYL)PHTHALATE 16/28 1.5 - 40 7.17 0.672 0.9516 0.924 LOGNORMAL 9.96 11.22 40.00 11.22
FLUORANTHENE 10/28 0.014 -0.14 0.22 0.6019 0.9173 0.924 LOGNORMAL 0.31 0.40 0.14 0.14
FLUORENE 0/28 - 0.23 - — —- e — — — —
NAPHTHALENE 0/28 — 0.43 —- -—- —- — - — — —
PHENANTHRENE 5/28 0.023 - 0.26 0.17 0.5116 0.832 0.924 LOGNORMAL 0.26 1.47 0.26 0.26
PYRENE 6/28 0.038 - 0.21 0.18 0.5171 0.7945 0.924 LOGNORMAL 0.28 0.82 0.21 0.21
Pesticides (mg/L)
4,4'-DDD 0/28 — 0.010 - - — — — - — —
AROCLOR-1254 0/28 — 0.10 - — - — - — — —
AROCLOR-1260 0/28 — 0.10 - - L — — — —
HEPTACHLOR EPOXIDE 0/28 — 0.01 — — - — — - — -
Total Metals (mg/L)
ARSENIC 11/28 2.6-23.8 4.34 0.6642 0.8617 0.924 LOGNORMAL 6 6 24 6
BARIUM 25/28 2-264.5 85.9 0.9144 0.8934 0.924 LOGNORMAL 108.6 242.2 264.5 242.2
CADMIUM 1/28 9.3 1.15 0.5157 0.8722 0.924 LOGNORMAL 1.71 2.19 9.30 2.19
CHROMIUM 2/28 6.4-98 1.68 0.6328 0.9291 0.924 LOGNORMAL 2 3 10 3
COPPER 4/28 4.6-28.3 3.85 0.5733 0.9614 0.924 LOGNORMAL 5.618 6.019 28.30 6.019
LEAD 4/28 19-9.7 1.65 0.5639 0.8795 0.924 LOGNORMAL 2.2 2.1 9.7 2.1
SILVER 3/28 6.9 - 20.5 2.53 0.4683 0.7973 0.924 LOGNORMAL 4 3 21 3
ZINC 18/28 9.3-756 91 0.5825 0.9464 0.924 LOGNORMAL 140.8 201.1 756 201.1

(1) EPC is defined as Exposure Point Concentration and is the lesser of the distribution-appropriate 95% UCL and the maximum detection.
Includes samples from the following wells: 6MW1S, 6MW2S,
6MW2D,6MW10S, 6MW10D, 6MW11S, and 6MW11D.

Data sets which fail the W test for normality and lognormality are assumed to be lognormal.




TABLE 4-4

UPGRADIENT GROUNDWATER RESULTS FOR COPCs DURING ROUNDS 9 THROUGH 12
DETECTION STATISTICS AND 95% UPPER CONFIDENCE LIMITS
DRMO, NSB-NLON, GROTON, CT

FREQUENCY RANGE SHAPIRO-WILK | SHAPIRO-WILK ISHAPIRO-WILK | 95% UCL l 95% UCL I MAXIMUM POSITIVE
PARAMETER: OF DETECTION|OF DETECTIONS| AVERAGE| W NORMAL | W LOGNORMAL W TEST DISTRIBUTION| NORMAL |LOGNORMAL DETECTION (1)
Volatile Organics (mg/L)
1,1,2,2-TETRACHLOROETHANE 0/12 0.50
1,2-DICHLOROETHANE 0/12 0.50 -
CiS-1,2-DICHLOROETHENE 5112 0.18-7 2.07 0.7047 0.7716 0.859 LOGNORMAL 3.3678 7.7333 7 7
TRANS-1,2-DICHLOROETHENE 0/12 0.50 L - -
TRICHLOROETHENE 9/12 0.25- 10 3.10 0.6928 0.7819 0.859 LOGNORMAL 5.18 18.93 10 10.00
VINYL CHLORIDE 0/12 - 0.50 ee
Semivolatile Organics (mg/L)
BENZO(A)ANTHRACENE 0/12 0.14 -
BENZO(A)PYRENE 112 0.24 0.10 0.6805 0.6172 0.859 LOGNORMAL 0.13 0.26 0.24 0.24
BENZO(B)FLUORANTHENE 0/12 0.14 - - —-
BENZO(K)FLUORANTHENE 1/12 0.27 0.10 0.6582 0.6289 0.859 LOGNORMAL 0.13 0.28 0.27 0.27
BENZOQIC ACID 0/6 - 25.0 - -ee
BIS(2-ETHYLHEXYL)PHTHALATE 6/12 1.7-1841 4.98 0.6903 0.9541 0.859 LOGNORMAL 7.3 8.7 18.1 8.73
_|FLUORANTHENE 112 0.15 0.13 0.6505 0.5247 0.859 LOGNORMAL 0.1 0.5 0.15 0.15
FLUORENE 0/12 0.14 - - == - ~—
NAPHTHALENE 0/12 0.34 - - - - -~ - -
PHENANTHRENE 0/12 - 0.14 - - -— - - -
PYRENE 1/12 0.17 0.09 0.6827 0.5390 0.859 LOGNORMAL 0.11 0.53 0.17 0.17
Pesticides (mg/L)
4,4'-DDD 0/12 - 0.01 - o~
AROCLOR-1254 0/12 - 0.10 - -
AROCLOR-1260 0/12 - 0.10 -
HEPTACHLOR EPOXIDE 0/12 - 0.01 - -
Total Metals (mg/L)
ARSENIC 0/12 1.56 - -
BARIUM 9/12 12.7 - 69.1 31.2 0.9115 0.9036 0.859 NORMAL 41.1 55.1 69.1 41.1
CADMIUM 1/12 2.3 0.98 0.8506 0.8264 0.859 LOGNORMAL 1.4 33 23 2.3
CHROMIUM 1/12 10.1 2.00 0.6044 0.9382 0.859 LOGNORMAL 3.4 5.3 10 5.3
COPPER 112 19 2.90 0.5040 0.8667 0.859 LOGNORMAL 5.60 7.08 19 7.08
LEAD 0/12 1.1 - - —
SILVER 012 - 1.14 - -
ZINC 712 10.6 - 151 46.9 0.7883 0.9378 0.859 LOGNORMAL 75.4409 540.8703 151 151

(1) EPC is defined as Exposure Point Concentration and is the lesser of the distribution-appropriate 95% UCL and the maximum detection.

Includes samples from wells:
6MW6S, 6MWED, and 6MWS.

Bold indicate parameter has been identified as a potential COC.

Data sets which fail the W test for normality and lognommality are assumed to be lognormal.




TABLE 4-5

GROUNDWATER - ROUNDS 9 THROUGH 12
STATISTICAL TEST RESULTS FOR COPCs
COMPARISON OF DOWNGRADIENT RESULTS WITH UPGRADIENT RESULTS
DRMO, NSB-NLON, GROTON, CT

FREQUENCY OF FREQUENCY OF SHAPIRO-WILK | LEVENE'S TEST OF DOWNGRADIENT
DETECTION - DETECTION - FREQUENCY OF LESS THAN50% | DOWNGRADIENT | UPGRADIENT TEST OF HOMOGENEITY OF FORZ ABOVE
PARAMETER DOWNGRADIENT UPGRADIENT DETECTION - TOTAL | % NON-DETECTS? | NON-DETECTS? DISTRIBUTION | DISTRIBUTION | DISTRIBUTION VARIANCE TYPE OF TEST (1) | SCORE | P-LEVEL | UPGRADIENT?
Volatile Organics (uglL)
O DOWNGRADIENT -
1,12 2-TETRACHLOROETHANE [\7:] 12 40 100.0% FAIL o DETECTIONS ) No
'NO DOWNGRADIENT
1,2-DICHLOROETHANE s 912 V40 100.0% FAIL - DETECTIONS _ - No
C1S 1.2 DICHLORGETHENE 18728 512 2340 425% PASS LOGNORMAL LOGNORMAL PASS PASS PARAMETRIC 0% 96.5% Mo
NO UPGRADIENT
TRANS-1,2-DICHLOROETHENE 228 o2 240 %.0% EAIL - DETECTIONS - Yes
TRICHLOROETHENE 11728 912 2040 50 0P FAIL - - PROPORTIONS 846 S1E-10 No
; N NO UPGRADIENT - m Yoo
VINYL CHLORIDE 528 012 540 87.5% FAIL DETECTIONS
Semivolatie
» NO DOWNGRADIENT
o 012 () 100.0% FAIL - = - DETECTIONS - ~ No
NO DOWNGRADIENT
o7 102 1140 100.0% FAIL - - DETECTIONS - - No
NO DOWNGRAGIENT s e
028 12 040 100.0% FAIL - DETECTIONS - i No .
NO DOWNGRADIENT B
o8 2 o4 100.0% FAIL - - DETECTIONS - No -
_ NO DOWNGRADIENT _ — ) .
014 o6 o2 100.0% FAIL - - DETECTIONS No
10728 in2 11/40 T25% FAIL = - - PROPORTIONS __ 78 >1EAD No -
; NO DOWNGRADIENT — ~ . P
028 012 040 1000% FAIL - - - DETECTIONS No e
16728 612 1740 57.5% FAIL - — - - PROPORTIONS 0.00 050 No :
i NG DOWNGRADIENT ” s
028 [T 40 1000% FAIL . - - DETECTIONS - - No X —
528 012 640 85.0% FAIL = = ~ PROPORTIONS 42 S1E-10 No .
6/28 2 740 82.5% FAIL - - = PROPORTIONS 547 >1E-10 No " o
NO DOWNGRADIENT
o28 012 040 1000% FAIL - - - DETECTIONS - - No T -
NO DOWNGRADIENT = o
AROCLOR-1254 o28 012 040 1000% FAIL - ” - DETECTIONS - - No ——
NG DOWNGRADIENT
AROCLOR-1260 028 o12 PR ) 100.0% FAIL - ” DETECTIONS - - N - -
NO DOWNGRADIENT ~ —
HEPTACHLOR EPOXIDE [1%7::] 012 040 100.0% FAIL - - ” DETECTIONS No
Totsl Metals -
_ — NO UPGRADIENT — — Yoo
ARSENIC 1728 i 11/40 725% FAIL DETECTIONS
BARIUM 25/28 y W0 150% PASS LOGNORMAL NORMAL FALL = NON-PARAMETRIC 5% 0.05 Yos
[CADMIUM 1728 / 240 %50% FAIL p — = ~ PROPORTIONS 291 000 No
[CHROMIUM 228 7 Y0 92.5% FAL — - = - PROPORTIONS ] 003 Yos
COPPER 28 f 540 87.5% FAIL = = PROPORTIONS 372 SIEA0 No
- — ~ _ 'NO UPGRADIENT N — Yoo
LEAD 28 w12 ) 00% FAIL DETECTIONS
- ~ _ ~ ,. NO UPGRADIENT ~ — Yoe
}gLVER k7. Wiz Y40 925% FAIL T DETECTIONS
ZINC 18/28 Tz 2540 375% PASS LOGNORMAL LOGNORMAL PASS PASS PARAMETRIC a7 023 No

Downgradient results are in statistically significant exceedance
of upgradient results when p level is less than 0.05
and Z score is greater than the critical value for that test.

Iy § y

1 simitar to ient £ no ions in hent or
D C greater than hent € ions in ient, but no detctions in
Test of Proportions run f > 50% non-detects in ds ient and i

Nor-Parametric ANOVA run if <50% non-detects and fail Shapiro-Wik Test or Levene's Test;
Parametric ANGVA run i <50% non-detects and pass Shapiro-Wilk Test and Levene's Test;




TABLE 4-6

GROUNDWATER - ROUNDS 9 THROUGH 12
PARAMETRIC ANOVA COMPARISON OF
DOWNGRADIENT RESULTS WITH UPGRADIENT RESULTS
DRMO, NSB-NLON, GROTON, CT

[PARAMETER | DISTRIBUTION |  DF EFFECT | MSEFFECT | DF ERROR | MS ERROR | F [ p-level | ANOVARESULT |
Total Metals (ug/L)

CiS-1,2-DICHLOROETHENE LOGNORMAL 1 0.00 38 1.552 0.00 0.985 PASS

ZINC LOGNORMAL 1 3.18 38 2.159 147 0.232 PASS
Downgradient variance is statistically different from

Upgradient variance when p level is less than 0.05.




GROUNDWATER - ROUNDS 9 THROUGH 12

TABLE 4-7

LEVENE'S TEST OF HOMOGENEITY OF VARIANCE

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

{PARAMETER | DISTRIBUTION | MS EFFECT | MS ERROR | F | p-level | LEVENE RESULT |
Total Metals (ug/L)

CIS-1,2-DICHLOROETHENE LOGNORMAL 0.11 0.480 0.23 0.638 PASS

ZINC LOGNORMAL 0.33 0.549 0.59 0.446 PASS

Downgradient variance is statistically different from
Upgradient variance when p level is less than 0.05.



TABLE 4-8

GROUNDWATER - ROUND 9 THROUGH 12
WILCOXON RANK-SUM RESULTS COMPARING COPC
DOWNGRADIENT RESULTS WITH UPGRADIENT RESULTS

DRMO, NSB-NLON, GROTON, CT

Adjusted Z

Downgradient Upgradient 4 Adjusted p-| ANOVA

PARAMETER | Total of Ranks | Number of Samples | Avg Rank | Total of Ranks | Number of Samples | Avg Rank | Score | p-level | Score (1) level (2) | RESULT
Total Metals (ug/L)

[BARIUM %l 6405 28 | 179.5 | 12 [ 150 [ 196 T 00497 | 196 | 00497 | FAIL |

(1) Adjusted for tied ranks.

(2) Downgradient results are in statistically significant exceedance

of upgradient results when p-level is less than 0.05

and Z Score is positive.



TABLE 4-9

GROUNDWATER - ROUNDS 9 THROUGH 12
TEST OF PROPORTIONS RESULTS FOR COPCs
COMPARISON OF DOWNGRADIENT RESULTS WITH UPGRADIENT RESULTS

DRMO, NSB-NLON, GROTON CT

HIGHEST DOWNGRADIENT

UPGRADIENT Z SCORE ABOVE
PARAMETER NON-DETECT | C{1) | kd(2) ] n(3) | pd{4) | ku(2) | m(3) | pu(5)| p(6) (7) P-LEVEL (8)] UPGRADIENT?
Volatile Organics (ug/L)
|TRICHLOROETHENE 1 ] 1001 3 | 28 Jo17] 4 | 12 | 0.333[0.1750] -1.725 0.04 NO
Semivolatile Organics (ug/L)
BIS(2-ETHYLHEXYL)PHTHALATE 10 10.01 6 28 0.214 1 12 0.083 ] 0.1750] 0.999 0.16 NO
FLUORANTHENE 0.5 0.51 3 28 0.107 0 12 0.000 | 0.0750| 1.179 0.12 NO
PHENANTHRENE 0.5 0.51 3 28 0.107 0 12 0.000 | 0.0750| 1.179 0.12 NO
PYRENE 0.5 0.51 3 28 0.107 0 12 0.000 | 0.0750| 1.179 0.12 NO
Total Metals (ug/L)
CADMIUM 3 3.01 2 28 0.071 0 12 0.000 ] 0.0500| 0.950 0.17 NO
CHROMIUM 5 5.01 2 28 0.071 1 12 0.083 ]0.0750| -0.131 0.45 NO
COPPER 8.6 8.61 6 28 0.214 1 12 0.083 {0.1750| 0.999 0.16 NO

-Downgradient results are in statistically significant exceedance
of upgradient results when p level < 0.05 and Z score > +1.645.

(1) C = cut-off value (slightly larger than the highest upgradient non-detect)

(2) kd, ku = the number of downgradient and upgradient measurements, respectively that exceeds C
(3) n, m = the number of downgradient and upgradient resuits
(4) pd = Kd/n = proportion of downgradient samples that exceed C
(5) pu = ku/m = proportion of upgradient samples that exceed C
(6) p = (kd + ku) / (n + m) = proportion of upgradient samples that exceed C

(7) Zp = (pd-pu) / [p(1-p)(1/n+1/m)]1/2

(8) P-level = probability that upgradient and downgradient concentrations are similar




TABLE 4-10

GROUNDWATER - ROUNDS 9 THROUGH 12
COMPARISON OF COPCs ABOVE UPGRADIENT CONCENTRATIONS TO
SITE-SPECIFIC BACKGROUND AND PRIMARY MONITORING CRITERIA
DRMO, NSB-NLON, GROTON, CT

Downgradient Metals (ug/L) Average (1) Cummulative Maximum (2) Cummulative| Site-Specific Primary (4)
Round 9]Round 10[Round 11[Round 12| Average |Round 9]Round 10JRound 11jRound 12] Maximum _|Background (3)| Monitoring Criteria

Volatile Organics (ug/l)
TRANS-1,2-DICHLOROETHENH  ND 0.40 ND ND 0.48 ND 0.21 ND ND 0.21 — NA
VINYL CHLORIDE 0.57 0.51 0.45 0.54 0.52 1.00 0.56 0.50 0.70 1.00 - 2

. Total Metals (ug/L)
ARSENIC 5.88 297 3.13 5.40 4.34 23.8 8.20 10.9 12.7 23.8 1.92 40
BARIUM 99.4 103 76.3 65.36 85.90 264.50 | 174.00 152.0 197.0 264.5 227 NA
CHROMIUM 1.47 0.40 ND 3.54 2 6.40 0.95 ND 9.8 9.8 49.9 1,100
LEAD 2.34 ND 1.97 ND 1.65 9.7 ND 44 ND 9.7 6.63 130
SILVER 3.40 ND ND 5.21 2.53 20.50 ND ND 17.10 20.5 NA 120
Upgradient Metals (ug/L) Average (1) Cummulative Maximum (2) Cummulative| Site-Specific Primary (4)

Round 9]JRound 10]Round 11Round 12| Average |Round 9|Round 10[Round 11|Round 12| Maximum _|Background (3)| Monitoring Criteria

Volatile Organics (ug/L)
TRANS-1,2-DICHLOROETHENH ND ND ND ND ND ND ND ND ND ND — NA
VINYL CHLORIDE ND ND ND ND ND ND ND ND ND ND — 2
Total Metals (ugiL)
ARSENIC ND ND ND ND ND ND ND ND ND ND 1.92 40
BARIUM 28.9 30.9 24.1 412 31.20 48.0 40.4 46.5 69.1 39.1 227 NA
CHROMIUM ND 3.5 ND ND 2 ND 10.1 ND ND 10 49.9 1,100
LEAD ND ND ND ND ND ND ND ND ND ND 6.63 130

_ |SILVER ND ND ND ND - ND ND ND ND ND ND NA 120

(1) Average calculated using result for positive detections and 1/2 detection limit for non-detects in each round.
(2) Maximum positive detection in each round.
(3) Taken from Basewide Groundwater OU RI (TtNUS, January 2002)
(4) Taken from Groundwater Monitoring Plan for DRMO (B&R Environmental, February 1998)
No value exceeds both Site-Specific Background and Primary Monitoring Criteria.




TABLE 4-11

GROUNDWATER RESULTS FOR ROUNDS 9 THRU 12
PEARSON CORRELATION COEFFICIENTS (r) BETWEEN TOTAL METAL CONCENTRATIONS
AND OXIDATION-REDUCTION POTENTIAL (ORP) FOR SELECTED METALS
DRMO, NSB-NLON, GROTON, CONNECTICUT

Metal ORP
ARSENIC -0.35
BARIUM -0.54
CADMIUM 0.03
CHROMIUM -0.15
COPPER -0.23
LEAD -0.15
SILVER -0.29
ZINC -0.19

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

Bold indicates significant correlation

For 40 samples, the minimumr,
significant at p=0.05, is +/- 0.3120

Eod i ‘Egi:



PAGIS\NLON\7363_267.APR DRMO ROUNDS 9-12 TAGS 9/28/01 ACS

6MW10S
Semivolatile Organics (ug/L) 6MW10D %
BIS(2~-ETHYLHEXYL) PHTHALATE 8 J ROUND 11 Inorganics (ug/L)
Inorganics (ug/L) ARSENIC 6.5 J ROUND 09
ZINC 261 ROUND 11 ARSENIC 7.1 ROUND 10
ARSENIC 3.2 J ROUND 11
ZINC 99.2 J ROUND 09
ZINC 756 ROUND 11 ¥/ W
6MW11S \
Inorganics (ug/L)
ARSENIC 12.6 ROUND 12
COPPER 12.7 ROUND 10
SILVER 17.1 ROUND 12
ZINC 299 J ROUND 10
ZINC 150 ROUND 11 =
ZINC 143 ROUND 12 3
6MW11D i
Inorganics (ug/L) E
ARSENIC 26.1 J ROUND 09 %
ARSENIC 8.2 ROUND 10 2
ARSENIC  10.9 ROUND 11 S
ARSENIC 12.7 ROUND 12 w2
COPPER 32 J ROUND 09 ‘% y
LEAD 10.5 J ROUND 09 )
SILVER 6.9 J ROUND 12 R °
ZINC 108 J ROUND 09
ZINC 86.8 J ROUND 10 Bl
ZINC 277 ROUND 11
6MW11D (DUP) !
Inorganics (ug/L) » o
ARSENIC 21.5 J ROUND 09 4
COPPER 24,6 J ROUND 09 N\
LEAD 8.9 J ROUND 09 *
ZINC 92.6 J ROUND 09 I
§ |
6MWIS 3 i | »
Semivolatile Organics (ug/L) g it
BENZO (A) PYRENE 0.24 J ROUND 12 z
BENZO (K) FLUORANTHENE 0.27 J ROUND 12 g
Inorganics {(ug/L) 8 |HI\%
COPPER 19 ROUND 10 ﬂ 9 8 ek
ZINC 94.6 J ROUND 09 [ A" 2
ZINC 151 J ROUND 10 s ar v 2
ZINC 91.7 ROUND 11 § % N ]
ZINC 133 ROUND 12 g
6MW2D b 6MW6S
Semivolatile Organics (ug/L) .-Z/NO Exceedances
BIS (2-ETHYLHEXYL) PHTHALATE 10.3 ROUND 09 Ny I ~
BIS(2-ETHYLHEXYL) PETHALATE 40 ROUND 12 L_ F
Inorganics (ug/L) # 1
ARSENIC 3.4 J ROUND 09 ijg;;:::] [:: 1
ARSENIC 2.6 J ROUND 11
COPPER 7.8 J ROUND 09 H
U%IT H
= o
6MW6D
6MW25S Semivolatile Organics (ug/L)
Inorganics (ug/L) G? BIS(2-ETHYLHEXYL) PHTHALATE 18.1 ROUND 09
ARS?:;C 2-2 J Egg:g 2; i BIS (2-ETHYLHEXYL) PHTHALATE 6.9 J ROUND 11
cop . s ~7
SILVER 20.5 ROUND 09 é LL———-%/
i (1 i
6MW1S
Semivolatile Organics (ug/L)
BIS (2-ETHYLHEXYL) PHTHALATE 17.1 ROUND 09
BIS(2-ETHYLHEXYL) PHTHALATE 25 ROUND 10
BIS (2-ETHYLHEXYL) PHTHALATE 11 ROUND 11
BIS (2-ETHYLHEXYL) PHTHALATE 19 J ROUND 12
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Average Concentration (ug/L)

Figure 4-11
Awverage Downgradient Concentration of Barium as a Function of Time
Rounds 1 through 12
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Average Concentration (ug/L)

Figure 4-12
Awerage Downgradient Concentration of Arsenic as a Function of Time
Rounds 1 through 12
NSB - NLON, Groton, Connecticut
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5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSIONS

This Year 3 Annual Groundwater Monitoring Report summarizes 4 rounds (9 through 12) of quarterly
groundwater analytical data collected from 10 monitoring wells installed at the DRMO. The results of the
monitoring program are being used to evaluate the success of the interim remedial action (i.e., soil
rémoval action and installation of an asphalt/GCL cap) at minimizing contaminant migration from the
DRMO. As previously stated, the COPCs evaluated for this monitoring program were identified in the
Groundwater Monitoring Plan and they are summarized on Table 4-1. The steps generally followed

during the data evaluation were those shown on Figure 4-10. The evaluation included the following:
« Comparison of analytical data to primary and secondary monitoring criteria.
* Statistical comparison of analytical data from downgradient and upgradient monitoring wells.

s Comparison of COPCs that were statistically higher in downgradient wells as compared to upgradient

wells to background concentrations and primary criteria.
e Trend analysis of select total inorganics.

e Evaluation of the correlation between inorganic concentrations in downgradient wells and water

quality parameters.

To verify that contaminants are not migrating from the site at concentrations above criteria, the analytical
results were compared to previously defined primary and secondary screening criteria. The resuits
obtained during Rounds 9 through 12 of groundwater monitoring for VOCs, SVOCs, Pesticides/PCBs,
and inorganics indicated no exceedances of any primary criteria. BEHP was detected at concentrations
that exceeded the secondary monitoring criteria in several 'samples. The concentrations detected in
excess of the criteria during Year 3 were lower than the range of concentrations detected during the
previous two years of sampling. 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. Benzo(a)pyrene
(0.24 pg/L) and benzo(k)fluoranthene (0.27 ug/L) were also detected at concentrations in excess of their
respective secondary monitoring criteria in the sample collected from 6MW9S during Round 12. These
two compounds have been detected sporadically during the monitoring program, but none of the
concentrations have ever exceeded the primary monitoring criteria. No pesticides or PCBs were detected

in any of the groundwater samples collected during Year 3. Arsenic, barium, cadmium, chromium,

100105/P ‘ 5-1 CTO 0816



copper, lead, silver, and zinc were detected in the groundwater samples. None of the positive results
exceeded their respective primary screening criteria. Concentrations of arsenic, cadmfum‘), chromium,
copper, lead, silver and zinc detected in some groundwater samples were in exéess of the secondary
screening criteria. The secondary monitoring criteria for arsenic is below the detection limits achievable

using currently available technology and equipment.

As discussed in Section 4.3, COPC concentrations detected in upgradient monitoring wells were
statistically compared to the COPC concentratiéns detected in downgradient monitoring wells. The
statistical comparisons indicated that downgradient concentrations of trans-1,2-dichloroethene, vinyl
chloride, arsenic, barium, chromium, lead, and silver were statistically higher than concentrations
detected in upgradient wells. However, none of the detected conc_ehtrations of COPCs were in excess of
primary monitoring criteria, indicating that no significant contaminant migration is occurring from the
DRMO.

The average arsenic and barium concentrations for each round were plotted as a function of time to
determine trends in the data. Concentrations of these two metals during previous sampling rounds
showed statistically significant differences between upgradient and downgradient wells. However,
downgradient barium concentrations were not statistically higher than upgradient concentrations, and the
elevated arsenic detections were in the deep overburden wells only. The plots did not show any
significant trends in arsenic or barium detections that would indicate a contaminant migration problem
from the DRMO site. The correlation between arsenic and barium detections and ORP was also tested
as part of the analysis. The results of the evaluation indicated that concentrations of these metals in
downgradient wells were only weakly to moderately correlated with ORP, and thus indicate that the
DRMO site is not causing the leaching these metals.

5.2 RECOMMENDATIONS

As discussed above, the analytical results for the third year of groundwater monitoring at the DRMO

i showed no exceedances of the primary monitoring criteria, although several contaminants were detected

in excess of the secondary monitoring criteria and seven COPCs were detected in downgradient wells at
concentrations that were statistically higher than concentrations in downgradient wells. In addition, there
were no trends in COPCs that would indicate significant concentrations of COPCs are migrating from the
DRMO site. These results are generally similar to the resuits of the first two years of groundwater
monitoring. They indicate that the interim remedial action at the site removed sufficient contaminant
source material and reduced infiltration of precipitation through any remaining source material so that
significant contaminant migration from the site to the Thames River is not occurring. Therefore, it is
recommended that the current interim Record of Decision for the DRMO should be amended and a final

Record of Decision should be prepared for the site.
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In addition, the following recommendations are made based on the results of the three years of
monitoring at the DRMO.

e The sampling frequency should be reduced from quarterly to annually. This recommendation is
justified because there have been no exceedances of primary monitoring criteria and no significant

increasing contaminant trends have been noted in the downgradient wells over three years.

¢ The annual sampling frequency should be used for two years (Years 4 and 5) and then the frequency
should be re-evaluated. This recommendation is based on Figure 4-10, which indicates that two
years of data should be collected after a sample frequency change prior to making any further

decisions.

e The future monitoring program should include 6MW6S, 6MW6D, and 6MW9S as upgradient
monitoring wells and 6MW1S, 6MW2S, 6MW10S, and 6MW11S as downgradient monitoring wells.
Monitoring wells 6MW2D, 6MW10D, and 6MW11D should be eliminated because upward flow
gradients exist in these weils and therefore monitoring results from these wells do not provide an
indication of impacts from the DRMO site. The deep monitoring wells should be appropriately
abandoned if they will not be used for any other purposes. The shallow monitoring weils at these
locations provide the best monitoring points to determine the impacts of the DRMO site on

groundwater quality.
e Attempts to develop correlations between inorganics and ORP should be discontinued in future data
evaluation reports. Conclusive arguments are provided in Section 4.0 that justify elimination of this

effort.

¢ Routine maintenance should be conducted on the remaining monitoring wells included in the
monitoring program to facilitate monitoring activities into the future.
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APPENDIX A
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TABLE A-1

SUMMARY OF GROUNDWATEH FIELD PARAMETERS
DRMO GROUNDWATER MONITORING ROUNDS 1 THROUGH 12
NSB-NLON, GROTON, CONNECTICUT

1o0f2
pH SC Temp Turb. DO Eh Salinity
WELL Round DATE | Standard| mS/cm |Degree C] NTU mV ppt
6MWI1S 1 . 4/21/1998 6.29 1.55 12.57 1.58 88 104.9 0.79
(DG) 2 8/3/1998 6.41 5.46 18.54 0.45 4.92 122.9 34
3 1/28/1999 6.26 4.33 6.44 0.05 10.43 204.9 2.3
4 4/23/1993 6.16 7.74 11 0 7.74 133.5 4.3
5 7/22/1999 6.49 18.59 20.66 0 3.53 107.4 11.03
6 10/24/1999 6.35 7.65 14.2 0 1.03 77 4.2
7 1/21/2000 6.49 10.98 6.1 0 0 100 5.99
8 4/11/2000 6.21 1.71 10.7 0 2.99 139 0.87
9 7/27/2000 6.35 10.78 18.14 0 4.23 24.9 6.13
10 12/19/2000 6.51 4.63 8.94 0.35 8.8 71 -
11 3/10/2001 6.45 6.02 6.89 0.7 8.83 -3.4 3.27
12 6/23/2001 6.24 2.41 16.54 0.21 8.71 104.3 -
6MW2S 1 4/21/1998 7.51 7.74 10.67 5.16 8 7.6 4.3
(DG) 2 7/31/1998 6.97 20.06 20.55 4.3 0.3 -201 13.22
3 1/28/1999 6.92 16.12 7.5 2 4.56 -90.7 9.43
4 4/21/1999 6.84 22 9.48 0.54 3.27 142.1 13.22
5 7/21/1999 7.19 34.03 22.1 5 2.48 -146.7 21.29
6 10/23/1999 6.91 -25.41 18.9 1 0.72 -219 15.54
7 1/20/2000 7.06 23.98 7.5 3.8 3.24 -132 14.45
8 4/11/2000 71 11.27 8.7 6.7 0.06 539 6.41
9 7/27/2000 6.9 23.32 19.66 3.3 0.22 -288 14.14
10 12/18/2000 7.05 88 10.35 7 0.52 14 -
11 3/7/2001 6.88 17.34 5.2 2.2 3.19 40 10.12
12 6/21/2001 7.35 7.89 15.11 9.3 2.16 -221.1 --
6MW2D 1 4/21/1998 6.87 32.91 11.75 48.2 8 -164.1 20.57
(DG) 2 7/31/1998 6.87 20.68 16.28 24.3 0.41 -329 15.17
3 1/25/1999 6.71 30.9 10.7 7.9 2.7 -231 19.5
4 4/21/1999 6.79 35.85 11.5 6 0.88 -200.5 22.6
5 7/21/1999 6.82 31.71 17.44 9.5 0.35 -265.8 19.78
6 10/23/1999 6.64 38.84 14 16.1 0.09 -199 24.74
7 1/20/2000 6.9 33.75 9.8 8.3 0 -308 21.17
8 4/11/2000 6.89 34.66 11.3 15 0.1 -281 21.74
9 7/26/2000 6.63 32.25 14.58 9.5 6.8 20.17
10 12/19/2000 6.85 30.97 11.97 16 0.01 -358 --
11 3/7/2001 6.68 335 9.81 89 0.36 -267 20.88
12 6/21/2001 6.78 23.35 13.69 2 8.44 -282.3 --
6MWES 1 4/21/1998 6.05 0.274 8.01 5.87 89 66 0.13
(UG) 2 7/29/1998 5.87 0.205 11.46 4.25 8.66 255 0.13
3 1/25/1999 6.06 0.325 10.1 0.4 8.01 169.9 0.16
3 4/19/1999 5.69 0.32 9.8 0.3 8.57 148.6 0.15
5 7/19/1999 5.78 0.309 12.09 0.9 7.36 4 0.15
6 10/21/1999 5.98 0.474 10.3 0.1 3.98 303 0.23
7 1/18/2000 6.1 0.252 9.6 0.3 7.23 242 0.12
8 4/10/2000 6.13 0.253 10.2 0.3 1.47 158 0.12
9 7/23/2000 5.97 0.28 11.26 0.65 8.07 141.2 0.1
10 12/15/2000f  6.03 0.32 10.35 3.8 7.44 64.7 -
11 3/6/2001 5.93 0.34 9.98 0.2 8.38 217 0.16
12 6/25/2001 6.24 0.22 10.24 0.35 9.16 147.2 -
6MWED 1 4/22/1998 6.59 4.61 8.85 35.6 2.49 8 2.47
(UG) 2 7/29/1998 5.5 2.93 11.38 9.81 1.64 122 2.11
3 1/25/1999 5.88 3.41 9.83 50 1.95 109.6 1.8
4 4/19/1999 5.64 4.42 11.03 43.4 0.77 125.7 2.37
5 7/19/1999 5.8 3.62 11.3 25 0.23 96.1 1.92
6 10/21/1999 57 | 424 10.3 16 0.25 342 2.26
7 1/18/2000 5.95 3.73 8.9 19 1.33 89 1.97
8 4/10/2000 5.62 3.82 10.6 31 1.29 94 2.03
9 7/23/2000 5.55 3.39 11.73 11 0.2 43.9 1.79
10 12/15/2000 5.96 3.23 9.52 17.7 8.78 -
11 3/6/2001 5.62 3.1 9.6 - 32 0.28 197.2 1.63
12 6/25/2001 5.98 2.62 10.98 11 0.64 91.7 -




TABLE A-1

SUMMARY OF GROUNDWATER FIELD PARAMETERS

DRMO GROUNDWATER MONITORING ROUNDS 1 THROUGH 12
NSB-NLON, GROTON, CONNECTICUT

LYV LY
< On

. pH sC Temp Turb. DO Eh Salinity
WELL Round DATE |Standard| mS/cm |Degree C| NTU mg/L mV ppt__
6MW9S 1 - - - - - - - -
(UG) 2 7/30/1998 4.77 0.047 14.61 0.76 0.83 286.6 0.03
3 1/26/1999 5.52 0.055 7 0.1 9.34 250.1 0.03
4 4/23/1999 4.1 0.05 8.9 0.9 1.92 178.6 0.02
5 7/20/1999 5.02 0.08 14.89 0 0.72 9 0.04
6 10/22/1999 5.24 0.064 15.3 0 2.93 352 0.03
7 1/19/2000 5.1 0.049 3.6 0.2 0.63 282 0.02
8 4/11/2000 5.04 0.045 8.8 0 7.6 224 0.02
9 7/25/2000 471 0.067 14.12 0 0.21 121.3 0.03
10 12/18/2000 5.48 0.043 7.14 Q.41 9.16 17.8 -
11 3/10/2001 5.21 0.068 4.2 1 0.98 166 0.03
12 6/23/2001 5.13 0.03 14.58 0.5 2.65 85.1 --
6MW10S 1 4/20/1998 7.99 8.91 11.13 6.6 49.0 -134.8 5
(DG) 2 7/30/1998 7.42 6.41 20.41 0.46 0.23 -272.1 3.87
3 1/26/1999 7.17 12.22 10.05 1 0.29 -149 7.01
4 4/20/1999 7.29 8.35 10.82 1.8. 0.95 -112 4.66
5 7/19/1999 7.15 13.28 21.12 2.7 0.19 -157.8 7.67
6 10/22/1999 7.1 10.83 18.8 4 0.51 -152 6.17
7 1/18/2000 7.33 11.18 10.9 0.1 0.47 -264 6.34
8 4/10/2000 7.05 8.98 10.9 0.6 1.15 -281 5.04
9 7/24/2000 6.99 7.138 21 1.2 6.9 3.93
10 12/16/2000 7.2 6 12.54 1.03 4 -~
11 3/10/2001 7.2 6.59 6.2 5.7 4.93 -180 3.6
12 6/24/2001 7.86 5.56 17.04 1 0.58 -259 --
6MW10D 1 4/20/1998 7.28 19.24 12.94 35.4 6.38 -235 11.47
(DG} 2 8/3/1998 7.15 16.42 16.06 6.41 4.67 -146.8 11.85
3 1/26/1999 7.27 20.53 12.1 0.4 0.7 -80.8 12.36
4 4/20/1999 7.14 21.56 12.3 1.93 0.2 -73.3 12.95
5 7/19/1999 6.94 17.9 15 2 0.62 -64.8 10.61
6 10/22/1999 7.23 21.37 14.3 0.4 0.15 -73 12.87
7 1/18/2000 7.25 18.42 12.4 0.6 3.31 -142 11.22
8 4/10/2000 7.2 18.76 12.6 0.9 na -153 11.16
9 7/24/2000 6.91 15.63 14.65 0.88 0.17 -190.9 9.18
10 12/16/2000 7.3 9 12.72 6.8 6.58 -243 -
11 3/9/2001 7.13 20.99 9.38 2.5 3.48 12.15
12 6/24/2001 7.26 13.3 14.45 3 0.49 -127.2 -<
SMW11S 1 -- -- -~ -- -- -~ -- -
(DG) 2 7/30/1998 7.38 9.65 20.93 1.37 0.26 -245 5.93
3 1/27/1999 7.61 11.21 9.3 1.9 0.64 -244.8 6.38
4 4/22/1999 7.08 9.68 10.4 1.09 0.39 -187.7 5.46
5 7/20/1999 7.37 18.55 20.2 0.5 0.33 -193.4 11.03
6 10/21/1999 7.39 14.88 19.8 1 1.11 -312 8.69
7 1/19/2000 7.49 12.31 9.9 1.6 5.77 -326 7.06
8 4/12/2000 7.44 8.53 10.6 6.1 1.24 -213 4.79
9 7/25/2000 7.26 10.42 20.18 0.37 0.17 8 5.94
10 12/17/2000{ 7.56 12.41 5.5 0.16 -269 -
11 3/8/2001 7.16 7.74 [] 1.8 3.94 -162 4.27
12 6/22/2001 7.34 4.25 17.24 1 1.55 -286.2 -
6MW11D 1 - - - - - - -- -
(DG) 2 7/30/1998 6.91 31.48 16.19 41.2 3.2 -171.5 24.07
3 1/27/1999 6.9 36.08 12.3 8 0.28 -182.1 22.76
4 4/22/1999 7.16 34.97 12.66 10 2.18 -99 22
S 7/20/1999 6.94 35.74 17.96 0.85 0.37 -112.6 22.61
6 10/21/1999 6.97 38.66 15 3.9 0.17 -130 24.63
7 1/19/2000 6.91 34.4 11.8 0.5 5.04 -235 21.61
8 4/12/2000 6.96 33.03 12.9 3.7 0.04 -131 20.68
9 7/25/2000 6.85 32.58 14.83 52 6.73 -281 20.49
10 12/17/2000 7.08 6 12.43 7.9 -101 --
11 3/8/2001 6.76 23.99 10.87 3.8 0.8 -60 14.56
12 6/22/2001 6.96 23.81 15.35 4 0.11 -140.7 --

DG = Downgradient Monitoring Well

UG = Upgradient Monitoring Well

Highlighted numbers are suspect results.

Locations marked with — were either not sampled or had instrument error.
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"“=| GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS. Inc

NSB-NLON / DRMO

Pa e_‘_ ot_3__

Project Site Name: Sampie ID No.: DRMO- & MW/ | & GW-09

Project No.: 7363 Sampie Location: EMW 1S
Sampled By: P whalfs
] Domestic Well Data C.0.C. No.: 2L 0c —09F
[x] Monitoring Well Data Type of Sampie:
{ ] Other Well Type: [X] Low Concentration
{ ] QA Sampie Type: { ] High Concentration
SAMPLING DATA:
Date: 7 -27-00 Color pH S.C. Temp. Turbidity DO Eh Salinity
Time: | Z5S Visual | Standard] mS/am | Degrees C NTU me/l mv ppt
Method:Low Flow/Bladder Pump £ | fav 6_}2’ 10.2% 1172 4 C.0 4, 23 4.9 62
PURGE DATA: i : :
Date: 7’2’7 -00
Method:Low Flow/Bladder Pump
Monitor Reading (ppm): _
Weil Casing Diameter & Material See Attached Low Flow Purge Data Sheet
Type: 2" PVC for Purge Data
Total Well Depth (TD): ) 5.7
Static Water Level (WL): 2, [
One Casing Volume(gal): [.b{
Start Purge (hrs): [ [Y'S
EndPurge (hrs): | 2 SO
Total Purge Time (min): £ <
Total Vol. Purged (gai): HI S
[SAMPLE COLLECTION:INFORMATION: ;
Analysis Preservative Container Requirements Collected
TCL VOLATILES (LOW-LEVEL) HCL/4°C 3 40 mi Vial ~
TCL SEMIVOLATILES &Pc 2 Qt. Amber Glass v/
TCL PEST/PCBs a°c 2 Qt. Amber Glass <
TCL PAH 4£°C P Qt. Amber Glass ol
TAL METALS (TOTAL) HNO, / 4° C } L PE v
OBSERVATIONS NOTES:
Clrclad:Applicable: .. . Signature(s):
MSMSD | Dupiicate ID No.: 59 l h‘/e 4
———— /——\




"ﬂ;}rem Tech NUS, Inc. LOW FLOW PURGE DATA SHEET ~ Well No.; _6 Mw s
PROJECT: NSE-NLON , DRMD DATE: —2-27 =00
PROJECT NUMBER: — 32632 WEATHER: _ yojy ~ 70
SITE: DEMD PERSONNEL: P Wwhalén
Well Screen Depth: _ 57 /__}$,7 . | Pump TypeMaterial: Bl-dde- /| Tide Cycle: [1  High @
initlsl WaterLevel: 2. 1% @ _[I4S hrs. | Pump Intake Depth: [ 2.0 1fv¢c B Lowe )31y
Total Purge Volume=___ 4,5 @ /1) Total Purge TimeZ 120 65 (min) (1 Not Attected
Time || Water Level |Volume|Flow Rate| Pump | Temp| pH |SpCond| DO |Turbidity Satinity| Eh [ Comments
feet below TOC mL mi/min | Settings | *C mS/cm mg/L NTU ppt mV
s | 207 | o | a2z M e Y
lyse 7. 22 ‘ 17.22l6.9yg =221 |209 | 29 |Yeoz [0F
UsSs 2-2S (#.36|g.39 12 02 |4 03 | Y2 S.é1 | ¥k
) 200 229 1R271g. 32 12. 03 |4, 03 Lo .91 1.9
1205 =, 3/ 1Z.2516.3¢ 01,93 [Yod | 0.3 | .75 lsd
1R 10 233 12.2206.35s 1,29 402 | 0.) 6.90 [12.7
1215 2.35 19.2306. 34 M. 2) |4 o5 0.0 6.7 |(7.7
220 234 ‘ \2.31]6 25 1.5¢ M | o0 6.62 |z¢0.3
1225 237 12.2506. 35 . vye 4,02 | 0.2 6.52 |20. 4
23¢ 237 \2A906 35 .27 |4.U 0.1 g.44 |3z.2
n23s 240 \g2316,35 1. (o Y. U 0,1 6.3% |22,
(2490 | 2,40 | 1216 1638 |1 02 4. 20 |01 6-29 1237
{245 242 N 12 1435 10,90 |Y 14 0| 4. 21 12y.3 it
1250 yA L} y ¥V lizaule3sliose |4 23 p.0 |&.13 1249 Eﬁ?ﬁﬁ
|
| R
Water Quality Meter (S/N): YeT Notes:
‘ontrol Box Type (S/N): QE.P .
Turbidimeter (S/N): laMasd

Dann 2 nf 22



Li-

Tetra Tech NUS. Inc

GROUNDWATER SAMPLE LOG SHEET

Project Site Name:

NSB-NLON / DRMO

Project No.: 7363

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

(

] QA Sample Type:

Page_| of _ X

Sample ID No.: DRMO- HAAW X S GW-09

Sample Location:
Sampled By:

cHwﬁ M,

C.0.C. No.:

Type of Sampie:
X} Low Concentration
[ ] High Concentration

SAMPUING DATA:-

Date: 7/23/00

Color
Time: 1303

Visual

pH S.C.
Standard ]

Temp.
Degrees C

Turbidity DO Eh
NTU

Salinity

“IMethod:L.ow Flow/Bladder Pump cligr

.90 lazss

19.66

me/l
z, 3 2:22

PURGE DATA:

[ e 710 1

Date: 7/ 2B/00
Method:Low Flow/Bladder Pump

Monitor Reading (ppm): 0./

Well Casing Diameter & Matenal
Type:.2” PVC

Total Well Depth (TD):  #3.60
Static Water Level (WL). £ F & |
One Casing Volume(gal): l:’Zﬂl
Start Purge (hrs): SS
End Purge (hrs): {302
Total Purge Time (min): ¢ 7
Total Vol. Purged (gal): ¢,

See Attached Low Flow Purge Data Sheet

for Purge Data

o
SAMPLE COLLECTION: INFORMATION:

Analysis

Pressrvative

Container Requirements

TCL VOLATILES (LOW-LEVEL)

HCL / 4° C

40 mi Vial

TCL SEMIVOLATILES

4°C

Qt. Amber Glass

TCL PEST/PCBs

8 c

Qt. Amber Glass

TCL PAH

4°C

Qt. Amber Glass

TAL METALS (TOTAL)

HNO,/4° C

L PE

OBSERVATIONS/NOTES:::

Dupilicats ID No.:
—_—

Signature(s):

Y ol il




" {retra Tech nUS, Inc. LOW FLOW PURGE DATA SHEET ~ Well No.: ¢ #w 2§
PROJECT: ANSB - NLon) DATE: 7732/c¢
PROJECT NUMBER: 2 24 2 WEATHER: /ooy vo b dece
SITE: DR 110 PERSONNEL: Chipck e ge >
Well Screen Depth: __ 3.6 | 3.6 _ ft. | PumpTypeMateriali s/udefe:/Are | Tide Cycle: (0 Highe
Initial Water Level: >, 7« @ _s/53° hrs. | Pumpintake Depth; _/0f¢ Low @
Total Purge Volume= 9@ (gal/L) Total Purge Time=___ ¢ 7 —__(min) [0 Not Atfected
Time | water Level |Volume| Flow Rate| Pump || Temp| pH |SpCond| DO |Turbidity Salinity| Eh || Comments
feet below TOC mbL ml/min |} Settings}l °C mS/cm mg/L NTU ppt mV
1155 5.7 o) 250 ’,’:-/,;‘; 1994} 647 | 23062 | 1.65 7.9 15,98 | -221J
1200 5. 75 nse | 2s¢ 1567 6 .95V 25.177 | .88 5,3 19.01 |- 2505
12045 5,725 2500 ) 25¢C 16,79 | 6,931 23,765 |0 39 | 92 liqcy | -T2
1210 5,75 315¢| 25¢ [9:2218-93)A3. 1961032 3.7 1Y - 261 0
12/5 4 8. 745 scoc | 25¢ 15,251 ¢ .78 | 28 215 |0 2F 3.4 1. oF |~ 2677
{220 s. 52 25| aseo 19:25 V¢ 9:1 23291026 | 3.7 14170 | 2743
12251 <. #5 15¢c) 259 /9. 72014:92 |23.2¢210, 25 | 3.3 1.0 |-2228
123000 5. 87 75¢ | 250 5,69 169 123 294 10. 29 | 3.3 sz | 273
12358 5. 549 1c,066) 250 19.4 9, 123.292 lp.2¢ |1 3.4 1403 | 293
(12401 5. 4t L,2s5¢] 250 15.69 | .41 123, 305 lg.23 1 3.6 J1a 13 |-a933
1249515, 43 12.5c0] 250 19,6716.91 123,295 0. 23 | 3.4 /413 | 2841
12 500 g, 54 13,752 235¢ Ilri.el— 6.90 |23.312jo. 21 | 34 19004 L2423
11855 HS. 94 (5,0C0) 25¢ 4.65 L6.9¢ {25.2/6 |o. 21 | 3.4 1414 |-2993
1200116 .02 /8,250 2150 19466 1£.9¢ |23.3is |g. 22 1 3,3 Jy. 14 |- 2690
13¢3 P ger1s L e, 12 st X/ Y yeivt ol elie " Nrivall res eas
13 D470 {8 rdlAS - &e. o e cctlker - A
1330 | S$unmprrrs| wes|corrpid fe l
Water Quality Meter (SN): ys [ Notes:
‘ontrol Box Type (SN): __ Q E D _
Zo _

Turbidimeter (S/N):

N Y,

Page 2 ol 2.
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|"|=|=| GROUNDWATER SAMPLE LOG SHEET.
Tetra Tech NUS. Inc

Project Site Name: NSB-NLON / DRMO

Project No.: 7363

Sample IDNo.. DAMO- & MW 2 D

Page | of 2

GW-09

{ ] Domestic Well Data
{x] Monitoring Well Data
] Other Well Type:

Sample Location: [P X))

Sampled By: 2 whaltn

C.0.C. No.:

Type of Sample:
[X] Low Concentration

(
[ ] QA Sample Type:

[ 1 High Concentration

SAMPLING DATA:

Datee “?-R&6—-00 Color
Time: 1 12 D Visual

pH .8.C.
Standard] mS/cm

Temp.
Degrees C

NTU ~mp/l mV

Turbidity Eh Salinity

Method:Low Flow/Bladder Pump cféav

6.63132,25114.52

PURGE DATA::

0.2

Date: 7 -26-00
Method:Low Flow/Bladder Pump
Monitor Reading (ppm):

Weil Casing Diameter & Matenal
Type: 1" PVC

Total Well Depth (TD): 7 & F °
Static Water Level (WL): & .43

One Casing Volume(gal): LR
Start Purge (hrs): [ OSS
EndPurge(hre): [ L 05
Total Purge Time (min): 2 O
Total Vol. Purged (gal): 6

See Attached Low Fiow Purge Data Sheet
for Purge Data

e ————
SAMPLE COLLECTION INFORMATION:

Analysis ~ Preservative Container Requirements Collectad
TCL VOLATILES (LOW-LEVEL) HCL / 4° C 2 40 mi Vial W/
TCL SEMIVOLATILES ©c 2 Qt. Amber Glass o/
TCL PEST/PCBs e 2 Qt. Amber Glass v
TCL PAH &c 2 Qt. Amber Glass v
TAL METALS (TOTAL) HNO,/ 4° C 1 LPE V4

OBSERVATIONS /NOTES::.

wWatlv had  suifon oo,
- lElLtrvescbd dw VoA u{'a,s‘

I

Circle i Appiicablez. -1 Signature(s):
MSMSD | Duplicate ID No.: : M
P i -




- v -

. —— ——— — ——-

)

"l'-l; retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET

WellNo.: &emwzp

PROJECT: NSB-NLoN | DRMD DATE: Z-26-00
PROJECT NUMBER: 7363 WEATHER: Yoining =~ 65'F
SITE: DRMAO PERSONNEL: P whalty
Well ScreenDepth: _ 6 %8 1 788 . | Pump Type/mﬂm;_slgg'éggﬂ Tide Cycle: []1 High @
initial Water Level: $.43 @ o053  hrs. | Pump Intake Depth; 73.0 ‘T PV E\ Llow@ |20
Total Purge Volume=___ & (d&VL) Total Purge Time=__~2¢& _ _(min) [0 Not Affected .
Time | Water Level |Volume| Flow Rate| Pump [[Temp| pH [SpCond| DO |Turbidity| Salinity] Eh | Comments
feet below TOC mL mUmin | Settings|| °C mS/cm mg/L NTU ppt mV
s | suz | O | 3yo Rl —1— T PRt
{00 " \sq [625 13292 [35.26 | 8.9 205 [2ev ]| #1401
1105 S.67 by.96 |63t 13246 (1397 | F. [ [2033 97
{119 , |5.09]|6.64 [3203 [1xo]| 5.6 2007 |-31¢
H[S" .95 q427|65% 13223 [39.9 | .5 [R019 [-32¢
TS 1470]6.57[321F I56.q | T. 7 [Qo-tl | 343
TED S 67 4. ¢ C.6o|32(€ [€64¢] 6. S( |0.15 |-251
{130 5.0 y.62]6.6 (3227|6698 6. [ 20.2( |- 397
1135 U>s18.612.2( |54 24|23 z0.(4 |37
{40 > 7 47316 62072, 22 [ 44| FH (247 |3
[[YS c ySTE€APAZ/|€6.92| F.7 |a0.25] 321
sol  r.49 pia7le.e3 32 M [4.6719, 1 |20. 28]-'ue
[ Ss 5§34 , 4|‘:1H‘ 6.6 33440 [67.19 |7: 5~ |.20.27)-Y0¢
(200 5063 3234 [ %y vﬁ_% R T
|20 5. 88 {33700 s7]6.6313225 o ¥2|q. & he 43 Y57 Eul e
Water Quality Meter (S/N): VSI_ Notes:
ontrol Box Type (SN): RED .
. Turbidimeter (S/N): La Mery?
. Dana _r_\f__/; .




1{-.' GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS. inc

Page_| of +_
Project Site Name: NSB-NLON / DRMO Sample ID No.: DAMO- & MM/ 65  GW-09
Project No.: 7363 Sample Location: £ MW €S
: ' Sampled By: CHUCK. ™\,
{ ] Domestic Well Data C.0.C. No.: o722 00— 09
(x] Monitoring Well Data ' Type of Sample:
[ ] Other Well Type: [X] Low Concentration
[ ] QA Sample Type: [ ] High Concentration
SAMPLING DATA: S
Date: 2/2 2100 Color pH | S.C. Temp. Turbidity DO Eh
Time: 1239 Visual Standard}| mS/an | Degrees C NTU mg/ mV
Method.Low Flow/Bladder Pump ¢/ o~ 597 ] 250 i1 26 0:65 §.07 191, L
PURGE DATA:: - Lo
Date: V-R3- 60
Method:Low Flow/Bladder Pump
Monitor Reading (ppm): ¢ . ©
Waell Casing Diameter & Matenal See Attached Low Flow Purge Data Sheet
Type:  PVC 2" for Purge Data

Total Well Depth (TD): 19,56
Static Water Level (WL): % 73
One Casing Volume(gal): /.6 O
Start Purge (hrs): 16 34

End Purge (hrs): {135 |
Total Purge Time (min): & |
Total Vol. Purged (gal): 3. §
SAMPLE COLLECTION: INFORMATION: | _ e BEHENE :
Analysis Preservative Container Requirements
TCL VOLATILES (LOW-LEVEL) HCL/4°C 40 mi Vial

TCL SEMIVOLATILES e Qt. Amber Glass
TCL PEST/PCBa Lc . Qt. Amber Glass

TCL PAMH 4°C Qt. Amber Glass
TAL METALS (TOTAL) ‘ HNO,/4°C LPE

JRNAN"
¢

OBSERVATIONS NOTES:
lf:S‘é
§:23
9.83
x- 163

——————————
29499
s€9¢8
983

MSMSD Duplluh. ID No.:

—— b e




Thiretra Tech NUs, 1nc. LOW FLOW PURGE DATA SHEET ~ Well No.: (¢ rrw s

PROJECT: NS@ - A lop) DATE: 2.23/00
PROJECT NUMBER: 2342 WEATHER: ¢ .o wu-= g4
PERSONNEL: Clriik AMeepis

SITE: P

Waell Screen Depth: - 8.6 /_18.6 ft. | Pump TypeMaterlal; Sreail /<] Tide Cycle: 0 Highe

Initial Water Level: __ ¢.73 @ /4635 hrs. | Pumpintake Depth; /4.0 reuc [1 Lowe
B  Not Affected

Total Purge Volume= 3. 5" (gal /L) Total Purge Time=__ < ¢ (min)
Time || Water Level |Volume| Flow Rate| Pump [[Temp| pH [SpCond| DO |Turbidity| Salinity | Eh |l Comments
feet below TOC mL mb/min | Settings|| *°C mS/cm mg/L NTU ppt mv
1635 9,23 180 180 vs /s Wrzou | $.97 (.27 g | 4.5 | 0.0 121
176 @0 .74 400 225 (.gs)15,951,a79 g3 | 3.9 0.0 |rzo.t
e Heas J £.79 2,025] 217 (1,39 13,951,279 | s.zo | 313 0.0 /234
16350 g.24 3, pp} 212 ih53 15595 |280 9.4 ] 3.7 lo.oy lia4.b
[6 535 £.74 4,195 2/2 (.51 |5.95 1\ A¥o |9.031 4.2 lo.os5 (e
17200 4. 7¢ s,280| 2/7 1150|8595 | .27 g.22 | 3,5 lo.01 /2%
lyros 8. 249 | 6,365] 217 1.9 |5.96 | 271 g§.531 2.2 lp.p% |/32
17/0 I 9,24 7,450 2172 I.s1|sa7|.260 |g.62 | ,.8 lo. o [i336
(2isl g§.2¢4 85351 217 1.4515 .95}, 2680 |8.57 ] 4,1 o. 10 /349
1720 8.2y 9.620| 217 .36 15,971,290 |8 ys o€ lo. 1013722
1725 g.77  lioges| 249 g lsiazlagr | §.20 400 o 0 lizey
1 1230 4 8.7Y 1299 2172 126 )s.9¢ |. 280 |§.15 | g.es 1¢ 10 L7
1235 )| 8.74 1,875) 217 2els,97aso |g.07) 0,65 010 L4

1737 Porarz24 lvws | co—pletfee! 1&"(’ ferrodr—3 3 {;a/‘L*v—r Fro~ r&y M/“

17239 5e:u|:{¢z¢ a t "ﬂggé&f Py & 2

Water Quality Meter (SN). Y’ s £ Notes:
introl Box Type (S/N): QED
Turbidimater (SNY: . coumatte 2020

. _DPana > nf 2



@ GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS. Inc

e ——————

Soddih A,

Page_| of A
Project Site Name: NSB-NLON / DRMO Sampie IDNo.: DRMO- & AAw ¢ D GW-09
Project No.: 7363 Sample Location: & MW £ D
Sampled By: D\
[ } Domestic Well Data C.0.C. No.: D723 p0 - 09
[x] Monitoring Well Data Type of Sample:
[ ] Other Well Type: [X] Low Concentration
{ ] QA Sample Type: [ ] High Concentration
SAMPLING DATA: . L
Date: 7/ 232/00 Color pH s.C. Temp. Turbidity DO Eh Salinity
Time: 174 S Visual | Standard| mS/cm | Degrees C NTU mg/l mV ppt
Method:Low Flow/Bladder Pump cléav > 55 13344 | (.22 1l.0 Q. 20 Y2 g |, 2
PURGE DATA: . . S SRRl Chinini
Date: "]-A7-C0
Method:Low Flow/Bladder Pump
Monitor Reading (ppm):
Weill Casing Diameter & Matsnal See Attached Low Flow Purge Data Sheet
Type: 4" PVC for Purge Data
Total Weli Depth (TD):
Static Water Level (WL): 9. (g '
One Casing Volume(gal):
Start Purge (hrs): {4 &2
End Purge (hrs): |23
Total Purge Time (min): 7 &
Total Vol. Purged (gal): sy 6.2
[SAMPLE COLLECTION INFORMATION: v _ SPREEREEE
Analysis Preservative Container Requirements Collected
TCL VOLATILES (LOW-LEVEL) HCL/4°C g 40 mi Vial v
TCL SEMIVOLATILES e é Qt. Amber Glass v
TCL PEST/PCBs £L£c é Qt. AmberGlass v
TCL PAH 4°c £ Qt. Amber Glass v
TAL METALS (TOTAL) HNO,/4° C 2 LPE v
OBSERVATIONS INOTES::: RASARSARAGSE
Circls i Ap .| Signature(s):
/M




wuntrol Box Type (S/N):

f'ﬂ; Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET ~ WellNo.: __cmweP
PROJECT: NSE NLON , DEML DATE: 92 -R3-00
PROJECT NUMBER: 2343 WEATHER: D lowdy - FO°F
SITE: DEmo PERSONNEL: D vhaltn . | Simpson
‘WellScreenDepth: __ -5/ UZ0  #t. | Pump TypeMaterial: Bidde- /Tve | Tide Cycle: [1 High @
Initlal WaterLevel: _ 7.)9 _ @ 1623 hrs. | Pump Intake Dopth; O Lowe
Total Purge Volume=___€.3 ___ (gal/L) Total Purge Time= 26 (min) B  Not Affected
Time || Water Level |Volume| Flow Rate| Pump (| Temp| pH |SpCond| DO |[Turbidity] Salinity; Eh [l Comments
feet below TOC mL mU/min | Seftings| °C mS/cm mg/L. NTU ppt mV
1623 | 419 |35% [Yao - 1 STAPT
€29 | qua 210 P Nizog [sos [339¢ [ia [ 20.¢ | nzg |53 ]S
Hg349 q.A0 526 ). 9% ]6.59 | 34905 oyl | 163 | 1729 |49¥
1649 q. 20 Nzz1s.55 | 339¢ | 0.3 13.9 1 l.y9 |U2¥®
1659 9,20 72155313341 Jo.2¢ | 12 ¥ | .79 454
I709 .20 M.723]5.53 3403 o023 | 0.9 |79 [14.2
1219 11.8315.53 13394 | 0.*2] (.o | 179 |43¥
(227 / 1120]5.59[339% {o.2@ | |.3 [179 [435
739 Asi7c M oa 555 3394 [ooao [ o [ 177 |839] Svece
i
‘er Quality Meter (SN): Y 9T Nuws,




T

Tetra Tech NUS. inc

3

GROUNDWATER SAMPLE LOG SHEET

Page_( of 2

Project Site Name:

NSB-NLON / DRMO

Project No.: 7363

[ ] Domestic Well Data
[x] Monitoring Well Data

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

Sampie ID No.: DRMO- _¢ Mo S GW-08

Sample Location:
Sampled By: cH ULE M.

C.0.C. No.:

Type of Sampie:
[X] Low Concentration
[ ] High Concentration

SAMPLING OATA:

Color
Visual

Date: 2125 ]co
Time: (3 149

pH S.C.
Standard

mS/an

Temp.
_Degrees C

Turbidity
NTU

Salinity

Method:Low Flow/Bladder Pump

L /e s ”

L, 7]

2.062

L1 Ll

L (Ll

kn

DO
mg/l mV
S, 20 0:}

PURGEDATA:: . .

Date: 1/is /00O
Method:Low Flow/Bladder Pump

Monitor Reading (ppm). O « O

Well Casing Diameter & Matenal
Type: 17 PVC

Total Well Depth (TD): /1. §0 |
Static Water Level (WL): < , 3§ |
One Casing Volume(gal): ;, 2 |
Start Purge (hrs): ({22 0
End Purge (hrs): 13(5
Total Purge Time (min):  $° S~
Total Voi. Purged (gal): Y0

See Attached Low Flow Purge Data Sheet
for Purge Data

SAMPLE COLLECTION INFORMATION:

Analysis

Praservative

Container Requirements

TCL VOLATILES (LOW-LEVEL)

HCL/4°C

40 mi Vial

TCL SEMIVOLATILES

4°C

Qt. Amber Glaas

TCL PEST/PCBs

e

Qt. Amber Glass

TCL PAH

4°C

Qt. Amber Glass

TAL METALS (TOTAL)

HNO,/4°C

L PE

OBSERVATIONS NOTES::

11.80
- 4.3¢
7.42
x 1165 galloas per fool

121

Clrcla it Appilcables: . .

Signature(s):

MS/MSD Dupilicats ID No.:

—

A A




E Tetra Tech NUS, Inc.

LOW FLOW PURGE DATA SHEET

Well No.: __ ¢ rrwa s’

PROJECT: NSB  nLon) DATE 72/25/00
PROJECT NUMBER: 2363 WEATHER . o s shomiss Lod
SITE: nR Mo PERSONNEL: Lbvgle Heace
WellScreenDepth: __ 2.2 /| _1i.¢ ft. | Pump TypeMaterial: Budde /oo | Tide Cycle: [  High @
initlal Water Level: _ «.3¢ @ (220 hrs. | Pumpintake Depth: 0.0 F£ 0O Lowe
Total Purge Volume=__ ¢/ ¢ _____(gal/L) Total Purge Time=__S°S~ ___ (min) Not Affected
Time Water Level |Volume| Flow Rate| Pump | Temp| pH [Sp Cond] DO |Turbidity| Salinity}| Eh [ Comments
feet below TOC mL mi/min | Settings |} °C mS/cm mg/L NTU ppt mV
30R /300
1220 (] 4.3§ o zs oriL 1517 548 | 0095 | 5,40 | 1.7 o.04 | 72089
1218 4.3% .' AS | 32§ 19,200 4.6 | p.0Ls 1 0.23 () 003 | 1158
1230 Y 3% 32501 325 (4t 456 | 0,062 |2:Y41 2.2 | 003 14241
1235 | 4.3¢ 4yg7s | 325 1q4-22 .59 10.pe2 10.32 | p-1o 1003 1412057
(240 | 439 6500| 3215 19181459 1p. 062 10,27 | Q.00 | 9.03 1120,2
j2uys | o.38 gi2s Z5 201 S 60 o062 025 | Q00 | 003 |120.7
1250 | 4. 3§ q,290) 325 l‘t'LL_‘L‘u_Tﬂ.._a_Q 0:23 0,00 (0.03 l120:2
(2SSt 4.36 13251 323" 1413 L%M%Mﬂﬂz 120:%
{1300 8 u.3¢ 13,00p] 318 .06 | 468 10.062 1023 Vp,00 10:03 L1/9.6
1305 v1.3¢ 1y,625| 318 4. 031 4.68 10,062 |0.22 1o, 00 |0.03 11199
1310 | 43¢ liges0l 325" wius) 47010062 Yo 2t Voo 003 L1205
1315 | 4. 3¢ 12,825 325 iv. 1l 427 1600672 |o. 21 Jo.00 [0:03 1213
1317 Porgenk we¥ conplote alfbes imoping gallens frény 14 w“]r
1319 Sgaples walt bgyn “
| |
Water Quality Meter (SN): Y[ 193932 Notes:
ntrol Box Type (SMN): __ @ > 1263/
_Turhidimater (QMV- Dot Pp2H AGIH YIFE




1‘:‘ GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS. Inc

Project Site Name: NSB-NLON/ DBMO

Page_(_ of

Sampie ID No.: DRMO- & Mw/ [P ¢ - GW-09

Project No.: 7363

[ ] Domestic Well Data
{x] Monitoring Well Data

Sampie Location: ¢, aaw/ |DS
Sampled By: D whalfn
C.0.C. No.: 02 2400 ~-¢9
Type of Sample:

[X] Low Concentration

[ ] Other Well Type:
[

Total Well Depth (TD): 1 3, 3D
Static Water Level (WL): 2 A 2 Z
One Casing Volume(gal): /&
Start Purge (hrs): pF 2 Y
End Purge (hre): 10 X 3
Total Purge Time (min): &9
Total Vol. Purged (gal): S.'3

] QA Sampie Type: [ ] High Concentration
SAMPLING DATA:- . L
Date: - A2Y-poO Color pH s.C. Temp. Turbidity DO Eh Salinity
Time: {1030 Visual | Standard| mS/em | Degrees C NTU mgA mV ppt
Method:Low Flow/BladderPump | ~j ¢ay. 4. 99 {7138 | 2l.00 |. 20 Ug.qo |- 347 | 2.93
PURGEDATA: - = ARARSRANGRAARAN
Date: 7 - QU- 0o
Method:Low Flow/Bladder Pump
Monitor Reading (ppm): :
Well Casing Diameter & Matenal See Attached Low Flow Purge Data Sheet
Type: 21! PVC for Purge Data

SAMPLE COLLECTION INFORMATRION: . -

Preservative

Analysis Container Requirements

TCL VOLATILES (LOW-LEVEL) HCL/4°C 3 40 mi Vial v
TCL SEMIVOLATILES £c 2 Qt. Amber Glasa Pl
TCL PEST/PCBs £Lc 2 Qt. Amber Glasa ~
TCL PAH £c 2 Qt. Amber Glass (4
TAL METALS (TOTAL) HNO,/4° C [ L PE [
OBSERVATIONS I NOTES:

Clrcle i Appiicables: 0 o] Slgnaturels):

MSMSD | Duplicats ID No.: M L/Z 4
P e




\

(Etl'etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.:. 6 Mwios
PROJECT: MSB - NLON . PRAAD DATE: S -3Y4Y-oo0
PROJECT NUMBER: 5343 WEATHER: ., it clovdy ~70°F
SITE: DEMD PERSONNEL:  b.\/halth
Well Screen Depth: / ft. | Pump TypeMaterial; Eladder /Py | Tide Cycle: [1  High @
Initial Water Level: 232 @ 072 hrs. | Pump intake Depth: K Lowe@ jp3¢
Total Purge Volume= g2 ,__@IL) Total Purge Time=___ S __ (min) [] Not Affected
Time ll Water Leve! |Volume| Flow Rate| Pump || Temp| pH |SpCond| DO |Turbidity| Salinity| Eh }jComments
fest below TOC mL mU/min | Settings]l °C mS/cm mg/L NTU ppt mV
a4 2.3 o |360 Lot | — 1T T peede
27 2.29 ' 241224 1769F |S.2¢ | TSt | 2.97|-273
g33 | 2.23 206 |2.21 | 6597 |10.36 | 6.4¢ |3.79 |3
<'337 A R0 0.9 |17 |6706 [13.19 | Aox |3.¥0 |-335
q'w; A2 2098|214 |7o0y 114726 | VA7 | 3-¥7 }-343
uy .20 2039|2.10 |7095 |x463 | .13 3.90 |-35¢
05 3 Ao 506 {705 26729 1.27 | 3.99 |-3¢65
Lqﬂ A. 15 2106 [2.05 | 20993012 | \. 29 | 3.1 [-3¢69
lao 3 2j.05|1720212147 133%3.14 | .SS 3,94 |-37%
[o0¥ 2.9 2096|700 |Z2iMY |36.38[ U} |23.99|-3%)
to13 )| 2.00 20211200 |2y74 |Yoz( |4, 3y [3 76 |-3¥%%
101 -\ \ 20991 6.99 | 7169 |42 42 1.32 | 3.95 |-392
2T 236 240 \/_|acoole.7e] 7128 [Hea0 [1.20 |3.93 [-307] Qice
STARTY (Amwplibe @ i02s
B Eunp| Samtflivg 1047
“wiater Quality Meter (SN): Y ST Notes:
ntrol Box Type (SMN): GED

AT

=t




eh

Tetra Tech NUS. inc

GROUNDWATER SAMPLE LOG SHEET

Project Site Name:

NSB-NLON / DRMO

Project No.:

7363

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

(
[ ] QA Sample Type:

Sample Location:

PaE_L_of_l___

Sample |D No.: DRMO- ‘ T\ALN:] GW-09

arwion
Sampled By: < yor
C.0.C. No.:

Type of Sample:

[X] Low Concentration
[ ] High Concentration

SAMPLING DATA: : - SR
Date: 72/24 (QO Color pH S.C. Temp. Turbidity DO Eh Salinity
Time: ;027 Visual | Standard| mS/em | Degrees C NTU mgfl mv ppt
Method:Low Flow/Bladder Fump C/lrer §-9¢ l1s63 2| r1v4.65 0. 78 D/ 2 = /90.9 o, 268
PURGE DATA:: RRans L NERS BARARS
Date: ~»/24/00

Method:Low Flow/Bladder Pump

Monitor Reading (ppm): 0, &6

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

Type: 2 ' PVC for Purge Data

Total Well Depth (TD): "¢, /0
|Static Water Level (WL):

One Casing Volume(gal):__&-’r'}fbo <py7/29/00

Start Purge (hrs): o925

End Purge (hrs): 10 26 |

Total Purge Time (min): 6/

Total Vol. Purged (gal): &7, 25

SAMPLE: COLLECTION INFORMATION: : - _ RRSSHA

Analysis Preservative Container Requirements Collected

TCL VOLATILES (LOW-LEVEL) HCL/4°C 40 mi Vial 2
TCL SEMIVOLATILES 4L£c Qt. Amber Glass 2
TCL PEST/PCBs acC _Qt. Amber Glass 2
TCL PAH $Lc Qt. Amber Glass Z
TAL METALS (TOTAL) HNO,/4°C L PE 4

OBSERVATIONS INOTES: -

& Sctvratcd Screem

wolvare s Y- 2

Sercen x £:,763 7,//,4_{ pec foot = 1163 sa/

Circlait-Applicables: =

Signature(s):

MSMSD Duplicate ID No.:

- ————

gy 4




T [vetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET ~ Well No.: _pewe sruuey

PROJECT: __N5B -NLCN DATE: 21 24/00
PROJECT NUMBER: 2263 WEATHER: ... .. fyey st s00's
SITE: DM PERSONNEL: P .
Well Screen Depth: 4202 | 5V 10 ft. | Pump TypeMaterial: 5/.%/r /7| Tide Cycle: 00 Highe
Initial Water Level: a.3¢ @ 0925 hrs. | Pump Intake Depth: <<, ¢ ¢t B Lowe .34
Total Purge Volume=___S. 25" (Gal/L) Total Purge Time= (min) [0 Not Affected
Time [| Water Level |Volume| Flow Rate| Pump || Temp| pH |SpCond| DO |Turbidity| Salinity| Eh { Comments
feet below TOC mL mUmin | Settings|| °C mS/cm mg/L NTU ppt mV

0%2s L, 3% 360 3&0 ”’3‘3:': §.71) 22285 | 167¢% 1.30 2.0 g g0 | -2844
ca3c 1ed! 1260 302 jaféggf 19951712 | 161t 3 o4y 0. ¥S G.s55 |87
0935 2,4/ 3960 | 360 17,901 2,049 | issire | 039 | 0,89 | 9-25 |- 1921
pauo ) 2,01 |szec| 36c¢ a 22l 207 Lisrse o272 Loivo | 526 |-moe
oG4S ) o 25¢0 | 360 19.21 17,07 |15482 10.23 o, 55 | .22 | Wy
oisoll 2.4 9340 ] 360 4 71 | 705 115869 o2t 0.20 | 918 |-rAL?
055 2,43 leo | 360 4.0V 2oy s ls | 9120 | ) 4.1 | tH2.S]
teoolfl 2,43 22960) 360 14.7¢12.03 l1agds | 0019 0,80 | G.(S |-rdi
10058 2,44 4, 260] 360 4231201 115529 V0. 18 |4, 5 9.4 |-19s.0)
o0 | 2.,4s 1p,5¢0] 36¢ 19. 69 o g7 |125€00  p02 Ve, 2 9.6 |- 19410
1015 § 2, ug 18,260] 260 196516 .9 L1S619 |17 0,68 | G.47 L0722
020 2 .49 20, /401 360 1y V692 118,627 100 12 10178 .08 |"15.3
JREN XKL 28, 340 360 1466 V6.9 |1sB3elp,1d 10,67 2108 |- Ha
o268 Peegtoe “”"““""“L“rﬂm—n““ teg 15,25 jrzm‘ﬁ__r.aa__z:@v 7
1027 ia.apla_dﬁmifuﬂ_ﬂuﬂ_“&umm&c/_é_; P

Water Quality Meter (SN): _ ys L Notes:

“ontrof Box Type (SN): __ @ Ep _

. urbidimeter (S/N):

Leamotic 2020 -
~ Page 2 ot %



Tetra Tech NUS. inc

GROUNDWATER SAMPLE LOG SHEET

Project Site Name: NSB-NLON / DRMO

Project No.: 7363

[ ] Domestic Well Data

(x] Monitoring Well Data
] Other Well Type:
]

(
[

Page | ot 2

Sample ID No.: DRMO- _§ Mw | S GW-09

Sample Location:
Sampled By: . éﬁqf M.

C.0.C.No.:

Type of Sample:
[X1 Low Concentration

QA Sample Type: ~ [.] High Concentration
SAMPLING DATA: :
Date: 2/ 2 S /Cr Color pH | S.C. Temp. Turbidity Do Eh Salinity
Time: 14 Visual Standard] mS/cm | Degrees C NTU meg/l mV ppt
Method:Low Flow/Bladder Pum Cleat 126 | 10:42] 20:1% 031 0.1 | ~358. S. 94
PURGE DATA: : ' : JRES
Date: /25 /¢ C
Method:Low Fiow/Bladder Pump
Monitor Reading (ppm): > . J
Weil Casing Diameter & Material See Attached Low Flow Purge Data Sheet
Type: 2 PVC for Purge Data
Total Well Depth (TD):  /5.50©
Static Water Level (WL): 2,96
One Casing Volume(gal). /, ”Z
Start Purge (hrs): 1000
End Purge (hrs): ik
Total Purge Time (min):  ~ 7
Total Vol. Purged (gai): . D
SAMPLE COLLECTION: INFORMATION: _ : -
‘ * Analysis Preservative Container Requirements Collected
TCL VOLATILES (LOW-LEVEL) HCL/ 4° C 40 mi Vial 3
TCL SEMIVOLATILES 4°c Qt. Amber Glass 2
TCL PEST/PCBs &Pc Qt. Amber Glass 2
TCL PAH 42°c Qt. Amber Glass 2
TAL METALS (TOTAL) HNO,/ 4° C LPE /
OBYERVATIONS /NOTES::
1380
. 2.96
e
10, 54
cte3 gl per tool
31 62
63 27
e S W
T7is c¢
Clrciu i Appiicable:: - Signature(s):

MS/MSD Duplicats ID No.:

- ’

W




T retra Tech Nus, Inc. LOW FLOW PURGE DATA SHEET ~ Well No.: _¢ ruc108’

PROJECT: NERB - NCON , DATE: 7/25/00
PROJECT NUMBER: 2243 WEATHER: /.4 by Shiwers Low €9
SITE: DR MO ' PERSONNEL.: TRy
Well Screen Depth: _3,.50 | 15.50 . | Pump TypeMaterial: sksd.-/7v. | Tide Cycle: [1 High @
Initial Water Level: 2,9y @ _spov hrs. | Pumpintake Depth; . C ¢€ A Low@ 27
Total Purge Volume=__ ~ . C @/ L) TotalPurge Time=__ 77  _ (min) [ Not Atfected )
Time || Water Level |Volume] Flow Rate| Pump |[jTemp| pH |Sp Cond| DO |Turbidity| Salinity| Eh | Comments
feet below TOC mL mUmin | Settings|} °C ‘mS/cm mg/L NTU ppt mV
A vsofvsy |l N R B
1000 3 .94 LU0 240 385 || R0.87] 738 | 9467 | 2.95 15,4 .36 }-2318
1CCS 3. 14 1200 LYo : 14,05 72,31 J10200 | p,yg 9, s,y | 994
10106 3.19 aAv 00 Lo 2c.¢721 7,29 {79396 | 6.32 57,2 | 5.8 |-3/9
1015 320 3600 240 fodg [ 7.24 oSy o3 | 3.4 S 9y t-324.8
le 20 3. 21 B Y& X2 ’;32’5? 2¢.231 7:249 |1037/¢ . 2l .5 5,92 33144
fers” § 3,21 Sgeo 216 20471 7.29 {14519 o, 19 (e s.97 |- 4349
(030 3,21 69tC z2:¢ 201 7,28 li1e53! |8 .95 598 |-3744
1035 2.2 goyyo | 216 20:1417,27 ligs03 10,17 768 195,96 3438
1040 3.2l 9910 2/ 6 20.2517,22 1493 |o.77 o, 75 |3,76 |-3494d
1045 3,21 (e2ce| 116 20,29{7/27 Jsesce le.té 0,60 |s5.9& L3427
jose 1.2 290 216 26.2717:26 licyre o6 \o.sp 1S54 | 3495
1ess f| 3.2 12,360 ] 216 hla V720 Lioagd 12007 10, 25 lz74 3shl
roo | 304 13, 4qdo] 216 2001 1226 lwsez oz 30 g9y s
oS 3,29 IHis20] 21e } 20.14 12, 26 [QL#H' g.c? 0.4YS sy 4554
110 3.1 ]5, 093] 216 20025)7:26 l1cys3s le.17 J¢,a5 14,99 | 356y
11 .23 b, 060 216 2008 12:26 lto4a3 o117 lo,37 1599 [356.1
1117 Pocging co pleted| afbis reproviag Japprod (malcly 4 44Apas ;‘/ e tée |ewc !

Water Quality Meter (SN): v 1932493 R Notes: 119 Semrple 0DRMC-Letails —6 o "€Y

sntrol Box Type (SN). __ R £ D 17631 was _colleefed
Turbidimeter (SN):  _Lymgit, 202b 420 4298 :
T Pane D of X




'“:‘ GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS. Inc

Page | of o
Project Site Name: NSB-NLON / DRMO Sampie ID No.: DRMO- & MW JI[D - GW-09
Project No.: 7363 Sample Location: EMW 1D
: Sampied By: D \whalgn
[ 1 Domestic Well Data ‘ C.0.C. No.: 22400 — 09
[x] Monitoring Well Data Type of Sample: .
[ ] Other Well Type: [X] Low Concentration
[ ] QA Sample Type: [ ] High Concentration
SAMPLING DATA:-
Date: 7-25 -~00 Color pH s.C. Temp. Turbidity Do Eh
Time: IW2S Visual Standsrd| mS/em | Degrees C NTU mg/l mV
Method:Low Flow/Bladder Pump |C\EAIL [ <. FS [32.57 | iW.¥2 ¥ 673 |~27!
PURGE DATA:: - s B :
Date: -5 -0c0
Method:Low Flow/Bladder Pump
Monitor Reading (ppm): —
Well Casing Diameter & Matenal See Attached Low Flow Purge Data Sheet
Type: 2 “ PVC for Purge Data

Total Weil Depth (TD): €S '
Static Water Level (WL): 2.0Y
One Casing Volume(gal): | 3.5
Start Purge (hra): | © VR

End Purge (hrs): ]){5"

Total Purge Time (min): {;
Total Vol. Purged (gal): 5«5
SAMPLE: COLLECTION:INFORMATION:

Analysis Preservative Container Requirements

TCL VOLATILES (LOW-LEVEL) HCL/4°C 3 40 mi Vial v
TCL SEMIVOLATILES &Oc 2 Qt. Amber Glass <
TCL PEST/PCBs &L 2 Qt. Amber Glass v
TCL PAH °c 2 Qt. Amber Glass o
TAL METALS (TOTAL) HNO,/4°C ( L PE P4
OBSEAVATIONSINOEES: - -
Clrcle it Applicable: : . : : | Signature(s):

MaMSD (ﬁlau ID No.: >

——

Cw FDP- 072500 QJVM




T [retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET ~ WellNo.: _ é mw || D
PROJECT: NSEB-NLON DEMOD DATE: 7-45-00
| PROJECT NUMBER: 2363 WEATHER: _ nosely clovely  ~25°F
SITE: DEZMD PERSONNEL: D whalen
Well Screen Depth: __ 75 ;| 85 . | pump Typamaterial Bldde/pvc | Tide Cycle: 1 High @
Initial Water Level: 409 @ 012 hrs. | Pump intake Depth: ¥ 2.0 T Fyc ﬂ Lowe || 27
Total Purge Volume=__ 5.5  (gal/L) Total Purge Time=___ €3 (min) [0 Not Affected
Time | Water Level {Volume| Flow Rate| Pump [[Temp| pH |SpCond| DO |Turbidity Salinity| Eh || Comments
feet below TOC mL mUmin | Settings|| °C mS/cm mg/L NTU ppt mV
lo12 .09 0 ;40 Zqo:l:;t ] 5;\?&-
oty A-12 1 390 iS-§2l70% [32.¢0 .16 1.2 |\F .69 |-264%
10 AO 2.2 370 W lhs.37]6.90133.46 2572 |10. @ [21.10 }-292
0zs | 2.12 340 |P3r2flisesle e [33.42]9 60 it |20t0 |-294
1030 2.13 isas|€¥2 1334 [72.4] ). & |Z0.Fo |-29s
1035 || 218 is-20 l6.vs |3297 €. 94 | 167 |R0.69]-285
212 isae legs 13293 [6.95 [ Qe 2054 |-27
1045y AANR ISAY 675 31267 1 4.%0 2.8 7047 22¥3
1050 2.1 5.4 l6.95 |32.621€.95 | 2.0 |20.4yS|-2¥F
{ross.§ R 41 is.2¢ l¢.ps |32.42]7.03 | 23.1 |00 |-4F2
1100 | 2,10 {6.32]6.95 [32.53 1662 264 |20.9Y -2%'2‘
{o§ A2.09 |1S.01 6.4 32.57|6.F0 | 3477 |R0.37 «.271'
o 209 4 .34 [g.95132.5¢]6.7%] 309 |30-37]|-27)
s J2.0% h2070 L s lezs|32.5%]6.73 | 52.0 2097 291 Fplece
| SHart Squpling @ 1119
I Fiuish Spwiliwl @ 120
Water Quality Meter (S/N): Y$T Notes:
sntrol Box Type (S/N): Qe P
_Turhidimeter (SN): La paatt®

- e . Pan~a~ 2

k.
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GROUNDWATER SAMPLE LOG SHEET

Tetra Tech NUS, Inc

Page_{ _of E'_
. . Mmwis ~
Project Site Name: NSB-NLON / DRMO Sample 1D No.: DRMO- GW-10
Project No.: 7363 Sample Location: mwy i S
‘ Sampled By: O Munsone
[ } Domestic Well Data C.0.C. No.: D—12 19500
[x] Monitoring Well Data . Type of Sample:
[ ] Other Weli Type; [X] Low Concentration
{ ] QA Sample Type: [ ] High Concentration
SAMPLING DATA:: . : e e e e R
Dats: )2 - 19-00 Color pH s.C. Temp. Turbidity Do Eh Salinity
Time: 035 Visual | Standard| mS/om | Degrees C NTU _ mg/l mvV ppt
Method:Low Flow/Bladder Pump Creawn | 6-S) [ 4 LD ;qu
PUBGEDAT‘.‘ Sl o : : st i ATt 5:5:5 ESEETREIPREE AN
Date: 12 -4 -0
Method:Low Flow/Bladder Pump
Monitor Reading (ppm):
Waell Casing Diameter & Matenal See Attached Low Flow Purge Data Sheet
Type: __PVC for Purge Data

Total Well Depth OTD): /S .7
Static Water Level (WL): 7.

One Casing Volume(gal): l YR
Start Purge (hrs): L ) 5
End Purge (hrs)ib?ﬁfm o~
Total Purge Time (min): LD

Total Val. Purged (gal): thg

o ——————————

SAMPLE COLLETTION: INFORMATION: '« iR pLnen e
Analysis Preservative Container Requirements Collected

TCL VOLATILES (LOW-LEVEL) HCL/4°C 40 ml Vial 2
TCL SEMIVOLATILES 4°c Qt. Amber Glass 2
TCL PEST/PCBs 4 C Qt. Amber Glass A
TCL PAH 4°c Qt. Amber Glass 2
TAL METALS (TOTAL) : " HNO,/4°C LPE |
OBSERVATIONS/NOTES: EER. sna T e

Clrcle it Applicable: coiLhe oo Signature(s):

MSMSD Duplicate 1D No.:
D




T lretra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET ~ Well No.: __( 4/ Wis

PROJECT: N3B - NLo P DATE: — 19~ 0D
PROJECT NUMBER: 750 WEATHER: _Payty Cloudy 3V
SITE: DEN O - PERSONNEL: DMy s
Well Screen Depth: / " tt. | PumpTypeaterial: - | TideCycte: [1 High @
initial Water Level: __ 2:bY @ _093Z hrs. | Pump Intake Depth: i Lowe@ j/0%
Total Purge Volume= 4. 3¥ gal/L) Total Purge Time=____ (0O (min) [ Not Atfected
Time | water Level |Volume| Flow Rate| Pump || Temp| pH Sp Cond| DO |Turbidity| Salinity | Eh Comments
feet below TOC mbL mU/min | Settings ]| °C mS/cm mg/L NTU ppt mvV
093sf 7.63 277 [MBal .yl (68]s [n24] |8 -32.4
7,83 | £6/ [(S3[S-03 |22 | |13 “2%. |
187 2120 $59]657]448 |n.19 ] 080 -2 ¥
229 Here | 20 §5716.5s!4494 | 45" | 04O -1b.3
7.90 15420 | Hg.eslcsd] 490 {ngt | a-3% -lz-j
7-93 (1109 37 | 6:S3] H85 | 13.03] 0:4° K &
7.46  |3/20 I2.76 | 0S3] 4.gs | 14.10] 0.S0 .50
7.9% 19470 Iz 73| ¢ s3] 48211778 | 0.9 -2.9
7.69 |32 [ 17]cs2] 4021 ;794 ] 035 .4
: goX [I12170 I 771 ¢.sa 4a5{1s-41] 040 | I
(025 q.0b 135D %Is.‘zs 6Sx 4114619 0.25 35 "
fo®f Q.08 |30 28 65 4¥ | LSl |o30 | Sk [[&~dQug
0351 g0 |lbue] | %}M* (st 463 ]1g3s0.35 . )
(o 9 L W%Jm ﬂ
|
Water Quality Meter (S/N): Notes:
Control Box Type (S/N):
Turbidimeter (S/N):

Page Z of 2
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Tetra Tech NUS, Inc

GROUNDWATER SAMPLE LOG SHEET

Page _/ of L

Project Site Name:

NSB-NLON / DRMO

Sample ID No.: DRMO-g MW 2S -z GW-10

Method:Low Flow/Bladder Pump

Monitor Reading (ppm):

Well Casing Diameter & Matenal
Type: PVC

Total Well Depth (TD): | 2.6 O
Static Water Level (WL): ‘n.cs

One Casing Volume(gal): /. 25

Start Purge (hrs). (,’830
End Purge (hrs): 130

Total Purge Time (min): 60
Total Vol. Purged (gal):

See Attached Low Flow Purge Data Sheet
for Purge Data

Project No.: 7363 Sample Location:
Sampled By: RO Mo
[ ] Domestic Well Data C.0.C. No.; O- /2 /606
[x] Monitoring Well Data Type of Sample:
[ ] Other Well Type: [X] Low Concentration
[ ] QA Sample Type: [ ] High Concentration
SAMPLING DATA: . . : : RN N R N
Date: |2 (8- 0O Color pH s.C. Temp. | Turbidity Do Eh Salinity
Time: 07390 _ Visusl | Standard| mS/cm | DegreesC NTU me/l mV ppt
Method:Low Flow/Bladder Pump é'[eq r {705 |2.868] i0 J5 7 o052 /Y -
PURGE DATA: , R R e I A e n e
_|Date: j 2 18 -9

SAMPLE COLLECTIONINFQRMATION:: . o o 11 0 oo i i

Container Requirements

MSMSD//DupIicato ID No.:

- r————

Analysis Preservative
TCL VOLATILES (LOW-LEVEL) HCL/4° C 7  ¥B N\@ 40 ml vial
TCL SEMIVOLATILES c B Ot AmberGlass v
TCL PEST/PCBs Lc 3 Ot Amber Glass <,
TCL PAH 4°c 3. Ot Amber Glass v
TAL METALS (TOTAL) HNO,/4° C A L PE <
OBSERVATIONS:ENOTES: 10 v i e s

=

[CTrcle if App;abtglir L Signature(s):




T [retra Tech NS, Inc. LOW FLOW PURGE DATA SHEET ~ Well No.: /w25
PROJECT: NSB N DATE: (2. -/€-OD
PROJECT NUMBER: 73 WEATHER:  (‘lec, windy C,,,/cl
SITE: PRINO PERSONNEL: D D, /)jua)500
Well Screen Depth: __ 3 13 4 | pump TypeMateriat: 8'=d» /4 Tide Cycte: [1 High @
initial Watc: Level: ) QoR QQhrs. Pump Intake Depth: __ (¢ ' W Low @ ;00!
Total Purge Volume= 9 (¥} L) " Total Purge Time= 6() (min) [0 Not Affected
Time Water Level |Volume F:IW Rate| Pump [[Temp| pH |SpCond| DO |Turbidity| Salinity] Eh j Comments
feel below TOC mL mb/min Seftings || °C mS/cm mg/L NTU ppt mv
: TN
gge | 7 02 S
ol | 7.r> 260 %79 705 390 [0v§ |27 |- |58
I WAL ] 29370287 | s3] 32 | - |v7
Qo il 7,13 Ig¢clzas1 2871057132 | — |39
Ovos | 7, s 10ci [T |2.87 1G85 [ 32 | — |32
000 || 7,15 (61417.¢512.897 |955 | 3 ¢ ~ |29
s~ j/? 142 (7,05 |3, 89 |Csy| 43 — 1”5
720 7 2¢ 7| z0s| 289 |los3| 50 | ~ [RI
Op2s (| 7,20 lo3lzes| 3.87 |95y 8.2 | — {7
0730 | 7.2¢ \Y 103507205 2.83|9521 70 | T | 1Y | Stupl
Qo5 £und
;i
I
| |
‘Water Quality Meter (S/N):_‘! ST Notes:

wtrol Box Type (SN): Ged
rurbidimeter (S/N):

Lamotrd

Dnamn




"|'-|=| GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, inc

Page ,_ of ___2

Project Site Name:

NSB-NLON / DRMO

Project No.: 7363

[ 1 Domestic Well Data
[x] Monitoring Well Data

-Sample Location: £21y/2 D
Sampled By: L s
C.0.C.No.: D-12) %00
Type of Sample:

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

Sample 10 No.: DRMO-O/TW 2D - w10

[X] Low Concentration
[ 1 High Concentration

Method:Low Fiow/Bladder Pump

Monitor Reading (ppm):

Well Casing Diameter & Material
Type: PVC

Total Well Depth (TD). 78 &

Static Water Level (WL): &, &1
One Casing Volume(gal): 12

Start Purge (hrs): 0935~
End Purge (hrs): /033
Total Purge Time (min): 0

Total Vol. Purged (gal): 4. 7

See Attached Low Flow Purge Data Sheet

SAMPLINGDATA: h
Date: 2-19-0¢ Color pH s.C. Temp. | Turbidity oo -

Time: l03& Visual | Standard| mS/cm | Degreesc | NTU me

Method:Low Flow/Bladder Pump Clegr 68513097 .97 16 0.01

BURGEDATAT . . o

Date: 12-19-00

for Purge Data

SAMPLE COLLECTION:INFORMATION: -

Container Requirements

—

Analysis Preservative

TCL VOLATILES (LOW-LEVEL) HCL/4°C 3 X 40 ml Vial
TCL SEMIVOLATILES P£c 22 X Qt Amber Glass &
TCL PEST/PCBs 2c 2y at Amber Glass [
TCL PAH 4°c Z2 ¥ Qt Amber Glass L~
TAL METALS (TOTAL) HNO,/4°C ¢t LPE <
OBSERVATIONSENOTES: . o ihiiooiaesiies
Clrcle it Applicabte: Signature(s):

MS/MSD Duplicate ID No.:

b —




LML) 2D

" {retra Tech NUs, Inc. LOW FLOW PURGE DATA SHEET  Well No.:
PROJECT: N58 /Lor DATE: | 2~19 -00
PROJECT NUMBER: 10 -R67 WEATHER: 208 O/EKAS)
SITE: DKM ~ PERSONNEL: Kb 0Ky
Well Screen Depth: 68 5 / 7& & ft. | Pump Typumjgmn_l’_/‘ﬂ’dﬂ/‘__ Tide Cycle: (1 High e
Initial Water Level: 5. 61 @_0%20 ws. Pump intake Depth; 73 Low @ “ E
Total Purge Volume= 47 (@ L) Total Purge Time= 60 (min) [ Not Affected
Time l’ Water Level |Volume| Flow Rate| Pump ﬂTemp pH [SpCond| DO |Turbidity] Salinity] Eh | Comments
feet below. TOC mL mb/min Semngs °C mS/em mg/L NTU ppt mV
0934 " 5.6/ Jyﬁ 50’-{
9o | 6./0 =) 11t 687 09 (0.7 | /9 - |2
A¢5 | 608 200 230 690130.99 |o.0¢| /5 | — |-267
é 300 136 1659 13053 oo | 10 | — -2
300 n42169/ 130723 o3| 23 — %
oo Viys1d9 (2090 oo | 1& | = |32
390 {149 16q1 13100 {000 | 16 - |37
300 is2|6.90 3105 ool | is | — |38
wis | 8' 0% 3006 lisi{b9ol3106 {007 | 16 | = |39
10;w 6 as 3oo 6y 1686 |3loy |Cot | 1/ | — [3s
6,12 300 Ir1.60 1687 |31.o¥ oo/ | R | — -3
/030 o7 3Ico 1451086 |27 | 0,00 | 20 - |-352
1035 | £.06 300 1676865130271 0.0/ 16 - 358) somple
{100 “ :{ ' £ud
4[ Notes:

Water Quality Meter (S/N):
Control Box Type (S/N):

Turbidimeter (SN):

- Page ___of _*=

e



'|1=| GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, Inc

Page _’

of

Project Site Name:

NSB-NLON / DRMO

Sample ID No.: DRMO- & A/ 6.5 — aw

Well Casing Diameter & Material
Type: PVC

Total Well Depth (TD): /0nT6

Static Water Level (WL): 9, 37

One Casing Volume{(gal): / w5

Start Purge (hrs): 7J—Q

End Purge (hrs): 38

Total Purge Time (min): 7_0
Total Vol. Purged (gal). 9

See Attached Low Flow Purge Data -Sheet
for Purge Data

Project No.: 7363 Sample Location: AW/ ES
Sampled By: FCLv

[ ] Domestic Well Data C.0.C. No.: D~ 1215y

[x] Monitoring Weli Data Type of Sample:

[ ] Other Well Type: {X] Low Concentration

[ ] QA Sample Type: [ ] High Concentration
SAMPLING DATA: _ _ — P —
Date: 12-1y -00 Color pH s.C. Temp. Turbidity po Eh Salinity
Time: 0938 Visual | Standard| mS/om | Degreesc |  NTU me/l mV ppt
Method:Low Flow/Bladder Pump Clegr 1623 03201 10 35 3.8 759 64 7 -
PURGEDAT" IR _:;__ FRE ,-.;:.:;'-:; oo Dot ot v,,';:g, oo e Lt
Date: /2 /5 ’C) C)
Method:Low Flow/Bladder Pump
Monitor Reading (ppm):

SAMPLE COLLECTION: INFORMATION: i

Preservative

Container Requirements

Coliected

Analysis
TCL VOLATILES (LOW-LEVEL) HCL/4°C I x__40 mi Vial L~
TCL SEMIVOLATILES ©c R X Qt. Amber Glass v
TCL PEST/PC8s 4°C X __Qt Amber Glass ‘
TCL PAM Lc 2 ¥  at Amber Glass 5%
TAL METALS (TOTAL) HNO,/4°C ) LPE <

Circle it Applicable: ;. o

MSMSD | Duplicate ID No.:

(Cw FD- 121500 -

Signature(s):
/‘\) L\/ —




Control Box Type (S/N):
Turbidimeter (SN):

.H: Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 5}714/55
PROJECT: M5B -pion/ DATE: /2-/%_c0
PROJECT NUMBER: 733 WEATHER: 2 S
SITE: DRAIQ PERSONNEL: E wvdkyoy
Well Screen ﬁepth: 4] / /18,6 ft. | Pump TypelM_g_g_ﬂ_@_Mﬂ’C Tide Cycle: [1 High @ .
Initial Water Level: 8§73 @ __O72 hrs. | Pump Intake Depth: /4 0 Lowe
Total Purge Volume= (gal /L) Total Purge Time= (min) M Not Affected
Time [| water Level |Volume| Flow Rate| Pump [[Temp|{ pH [SpCond| DO |Turbidity| Salinity{ Eh | Comments
feet below TOC mL mb/min | Settings}{ °C mS/cm mg/L NTU ppt mV
or2g | 737 2o ﬂ#' SArT
| ﬂiﬁ_*FZ 50 240 6331634 9322|660 | (1| — |25
oryg | 1. 4o 28¢ | ic,3s1 €11 (0323|722 94 | — 399
0758 | §.20 27¢ e3016,0410.32) | 7.52] 43 - 171
276 Y2160y 10321 | 719 |48 | — J52)
276 0,31 £03 16,320 | 677] 3.7 — 1589
276 i.22160310.32) | G | 5.8 | — |éh2
176 12, 351693 0:332¢ 7.4Y 3. 9 - (‘,' V. mnm[ <
‘ 4
1 |
1 =
Water Quality Meter (S/N): Notes: Meyzp + LULEY vf PunP SLIes 10

PIRGnr- | Copamep WATEL LEVE

- Page — of

]



L ] Tetra Tech NUS, Inc

GROUNDWATER SAMPLE LOG SHEET

Method:Low Flow/Bladder Pump

Monitor Reading (ppm):

Well Casing Diameter & Matenal
Type: PVC

Total Well Depth (TD): 96 0

Static Water Level (WL): q I |

One Casing Volume(gal): 6

Start Purge (hrs):  ©~] 3O

End Pumge (hrs): 02 >0

Total Purge Time (min): 1 2-O

Total Vol. Purged (gal): (& «©

Page _1_ of _Z'
Project Site Name: NSB-NLON / DRMO Sample IDNo.. DRMO- GMWGE O gw-10
Project No.: 7363 Sample Location: mwiL D
. Sampled By: DO
[ ] Domestic Well Data C.0.C.No.: D125 00
{x] Monitoring Well Data Type of Sample: o
[ ] Other Well Type: [X] Low Concentration
[ ] QA Sample Type: [ ] High Concentration
SAMPLING DATAZ
Date: 172 ' IS -0 Color
Time: oad 3] Visual
Method:Low Flow/Bladder Pump Cleuv
PUHGEDAYA: il N i TR P el
Date: 1215 -0

See Attached Low Flow Purge Data Sheet
for Purge Data

SAMPLECOLLEcmNFlFouwmoN R e T

——

Analysis ollec
TCL VOLATILES (LOW-LEVEL) HCL/4°C 3 - 40 ml Vial v
TCL SEMIVOLATILES a&c 2 Qt. Amber Glass -
TCL PEST/PCBs £c 2. Qt. Amber Glass -
TCL PAH 4°C Z Gt Amber Giass I
TAL METALS (TOTAL) HNO,/4°C | LPE [
OBSERVATIONSZNOTES:
Circle it Applicable: . Signature(s):

MS/MSD Dupticats ID No.:




(o | |
T [retra Tech nus, Inc. LOW FLOW PURGE DATA SHEET ~ WellNo.: &aweD

PROJECT: NSAH NLoA DATE: /1 -18-¢V N
PROJECT NUMBER: 2363 _ WEATHER: (‘| eer Lot winel - CU19 209
SITE: DRmO PERSONNEL: Q.D AMunse~

Well Screen Depth: __ / t. | Pump TypematertatDladder [YC | Tide cycte: (1 High @

Initial Water Level: q '35_1 @ 0710 hrs. | Pump Intake Depth: 0 jrowe

Total Purge Volume= (gal /L) Total Purge Time= (min) Not Affected

Time Il Water Level |Volume| Flow Rate| Pump | Temp| pH |Sp Cond DO |Turbidity| Salinity| Eh || Comments

feet below TOC mL mi/min ] Settingsl| °C mS/cm mg/L NTU ppt mV
013> § 940 2502 %55 U849 |69) | 3ol |€s58 252 -5 9
W Gyl | D 612219 |1009 ] 247 646
0750 9.4V v a0 e [ 322 11109 1253 (20
q.40 90 v &.vy L0 | 202 | 1ol | 24,0 59,7
9,40 135 [o¥ 6214 | 348|043 | 30.0 55,2
94y H78/ 1Goti3.19 J104a7] 38,2 §3,7
Quo 29 1603]3.20 [[lo6 | #2:© -48 1)
9,40 J a2 |beo] 309 [ 307 | . 4240
q.44 290 q.s53(597| 320 |pat | 317 W0
g4t +q.s- 596| 3.22 { 1 740]| 312 -3 b
q.yd b 1S.9] 3.2 | 1Mu0] 251 -36.0
Q42 96415.96] 3.26 l1g.50 | 20,9 -1
Q.41 b 452154613223 [ KR | 117 3 |Edpge

| Eng! PL"{%L \;c?’v Slhv_?"e

1 T

Water Quality Meter (S/N): VSI— Notes:

Control Box Type (S/N): _QC 9
Turbidimeter (SMN): Kamdye

- - ~ _Page_pof T



1};' GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, inc .
Page __’ of_L

Project Site Name: NSB-NLON / DRMO Sample ID No.: DRMO- _{g My 09S - GW-10
Project No.: 7363 Sample Location: \
Sampied By: S
[ ] Domestic Well Data C.0.C. No.: _
[x] Monitoring Well Data Type of Sample:
[ ] Other Well Type: [X] Low Concentration
[ ] QA Sample Type: [ ] High Concentration
SAMPUNG DAYA: ' e R T B
Date:. [ -1%. 00 Color pH s.C. Temp. Turbidity bo Eh Salinity
Time: 0 @S Visual | Standard| mS/cm | Degreesc |  NTU mg/ mV
Method:Low FIowIBladder Pump Cleay [SS4q 00843 ] 714 | 0.4\ 9. (Y
SORGEDRTR T T T v

Date: JL-' 3’ GJ

Method:Low Flow/Bladder Pump

Monitor Reading (ppm): ==

Well Casing Diameter & Material See Attached Low Flow Purge Data Sheet
Type: PVC for Purge Data

Total Well Depth (TD): |}, YO

Static Water Level (WL): 3 .94

One Casing Volume(gal): |,7_ﬁ

Start Purge (hrs): ()q[7
End Purge (hrs): JO O
Total Purge Time (min). &f '

Total Vol. Purged (gal): [ §
SAMPLE COLLECTION INFORMATION:: - -

Analysis Preservative Container Requirements Collected

TCL VOLATILES (LOW-LEVEL) HCL/4°C 40 mi Vial 3
TCL SEMIVOLATILES 8Lc Qt. Amber Glass 2
TCL PEST/PCBs $°c Qt. Amber Glass 2
TCL PAH P Cc Qt. Amber Glass 2.
TAL METALS (TOTAL) HNO,/4°C LPE !
OBSERVATIONS NOTES:: & i it

Circle it Applicabler i i Signature(s):

MSMSD | Duplicate iD Nu_\_ ' -
e GV ror—




l'ﬂ; Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET

Weli No.: onw9g S

PROJECT: Ns8 NLon DATE: 9 /R ©O |
PROJECT NUMBER: 71363 WEATHER: _ Cleay W ody Cald
SITE: DRmMQo PERSONNEL: O solin
Well Screen Depth: .5 iy ft. | Pump TYMEM Tide Cycle: {1 High @
initial Water Level: _ 7, 8% @ _09/0nrs. | Pump intake Depth; /0.9 O towe
Total Purge Volume= 9% (galln) Total Purge Time= _M_I_ (min) Not Affected
Time || Water Level |Volume| Flow Rate|{ Pump || Temp pH |SpCond] DO |Turbidity| Salinity Eh || Comments
feet below TOC mL mU/min | Settings|| °C mS/cm mg/L. NTU ppt mV
09/7] 3.99 a0 Pk 1900 |6.4¢|0550| 435 | ot | [ |-257
3:94. 2.00ls31 lpadd | 226 | 124 \  [-4s
vl R V7. 2{ssdp ey [ 9242l | |-42
7 34k ) F.lo ssz|g.oyd | 907 (.59 ol
n931§  3.9S 7430 15155 Lgoed | 920 | [ 37D 2,9
0942t 4o (241851004 920|095 6.5~
0947 4oz F./s 5.4910.643] 912] 0 !/ 9.7
0Gs2] 48 207 e vlo.o+] 945] 057 | 124
P22 Ieys. 170 sloewn] 9.d] g 4/1 | Jiez .
ol 4.06 v ll}’).lJ s 440 a43] 416 | 0. ¢/ (8 | Pyl ot
'&
_Hse8S ﬂmfsék‘j‘— |
“/o"so End [Snepl l
Water Quality Meter (S/N): Notes:
Control Box Type (S/N):
Turbidimeter (SN):
oL Page

<of



T

Tetra Tech NUS, Inc

GROUNDWATER SAMPLE LOG SHEET

<

Pa&’_ of

Project Site Name:

NSB-NLON / DRMO

_ Sample ID No.: DRMO- {p MWi0 S~ gw.10

Method:Low Flow/Bladder Pump

Monitor Reading (ppm):

Well Casing Diameter & Matenai
Type: PVC

Total Well Depth (TD): 13- 3

Static Water Level (WL): 2 9Y

One Casing Volume(gal): |57

StartPurge (hrs): O LT

End Purge (hrs): 07 L

Total Purge Time (min):  (H O

Total Vol. Purged (gal) & .©
0 —

See Attached Low Flow Purge Data Sheet
for Purge Data

Project No.: 7363 Sample Location:  {p MW
Sampled By: 12D Mun oW
[ ] Domestic Well Data C.0.C. No.: D 121600
[x] Monitoring Well Data Type of Sample:
[ ] Other Well Type: [X] Low Concentration
[ ] QA Sample Type: [ 1 HighConcentration
SAMPLING DATA: : : G
Date: |2+ 1L.O2 Color pH s.C. Temp. Turbidity 0o Eh Salinity
Time: oy Visual | Standarg| mS/cm | Degrees C NTU meAl mv ppt
Method:Low Flow/Bladder Pump Clew v !ﬁ \;5_2 \Z SY 1.0 2271 ~ 245D
PURGE DATA: - - T v % T RO
Date: |12~ -0O

SAMPLE COLLECTION INFQRMATION: .

Collected

—

Analysis Preservative Container Requirements

TCL VOLATILES (LOW-LEVEL) HCL/4°C = 40 ml Vial et
TCL SEMIVOLATILES 4°Cc Z_  Qt Amber Glass -
TCL PEST/PCBs °c Z_  Qt Amber Glass -
TCL PAH Lc 2. Qt. Amber Glass o
TAL METALS (TOTAL) HNO,/4°C | LPE «
OBSERVATIONS /NOTES:' I e R HE TR
Circle if: Applicable:: Signature(s):

MSMSD Duplicate iID No.:

| ERD o




T [retra Tech nus, Inc. LOW FLOW PURGE DATA SHEET  Well No.: &M 0%
PROJECT: NSBH -NLo KO DATE: | 2-1(~00

PROJECT NUMBER: EE WEATHER: QVEZ CAST BF
SITE: DRMU PERSONNEL: 2D Muw SO

Well Screen Depth: / ft. | PumpTypeMaterdal: | TideCycle: [1 High®
initial Water Level: 3,90 __ @ Q{Qoo hrs. | Pump Intake Depth: M towe(p7sc
Total Purge Volume= (6.2 _ (gal/L) Total Purge Time= (min) [] Not Affected
Time | Water Level |Volume|Flow Rate| Pump | Temp| pH |Sp Cond DO | Turbidity| Salinity| Eh || Commenls

feet below TOC mL mUmin | Settings|| °C mS/cm mg/L NTU ppt mV
FQ&LL 4,777 e et 3;1‘}2}_‘ 287 70k | |35 | (w4 | 180 —  [-2c7¥]
nji 4ol / L Bes¥ a9 il sz ] /£ st
10%—3;—'r ol [ | F|1'5| s | W39 (e ] 3.00] | -2%Y
i L)Y [ Tosy[aae [ 19 (2180223 \ Loy
02 414 I lizsy|0a9] 132 [z23y] 219 ) [aed
o 4.7 T Hizval7aal 1€ [o7sa] 198 | (|30
0652 ] 4u% 7] 7220 127 | [dsu| 1 =
2] I as |2 1,37 (930 [1.d el
0702 20 1Ry4s| 122 | o0 |adike 1096 -336.5
0707 422 124217.22] 1.36 [23.32 { (00 3.7
oL AY PR AR Y A Y R -3t
ol § 429 2.4[7.23] 1,3 [ 35<F )0l N2
07228 424 “Jlsq 223 v (227 ] 1o 3459 £0d v |
6&0}—“.50/'@02,&( ) 0")’.)-‘4:/ Q__[Fm
I N

Water Quality Meter (S/N): ySz Notes:

Control Box Type (S/N): O £D

Tubidimeter (SN): o [Nt e

Page __.




'ltl GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, Inc

Page _/_ of _%

Project Site Name: NSB-NLON / DRMO Sampie ID No.: DRMO- é/"fg [/ (0D GW-10
Project No.: 7363 _ Sample Location: /U107
Sampled By: -
[ ] Domestic Well Data C.0.C.No.: (P =160
{x] Monitoring Well Data , Type of Sample:
[ ] Other Well Type: (X] Low Concentration
{ ] QA Sampie Type: [ ] High Concentration
SAMPLING DATAZ i . R o T i o
Date: ) 2~/6-d0 Color pH S.C. Temp. Turbidity po Eh Salinity
Time: 729 Visual | Standard| mS/cm | Degrees C NTU me/l mV ppt
Method:Low Flow/Bladder Pump _} C/eqr. AR LEY | | 7L ]5 .58 -2V3 —_

Date: /2-/6-()6 — T

Method:Low Flow/Bladder Pump

Monitor Reading (ppm): =~
Well Casing Diameter & Material See Attached Low Flow Purge Data Sheet
Type: PVC for Purge Data

Total Well Depth (TD): %Y. /0

Static Water Level (WL): Z AT

One Casing Volume(gal):g 3

Start Purge (hrs): =)

End Purge (hrs): 2720

Total Purge Time (min): éo

Total Vol. Purged (gal): 42
SAMPLE COULECTION:INFORRMATION: 1175l i :
Analysis Preservative Container Requirements Collected

TCL VOLATILES (LOW-LEVEL) HCL/4° C < x 40 ml Vial [ 4
TCL SEMIVOLATILES 4°c <2 X Qt. Amber Glass I
TCL PEST/PCBs Lc < __X Qi Amber Glass v
TCL PAH Lc 2 ¥ at. Amber Glass 74
TAL METALS (TOTAL) HNO,/4°C ! LPE -
OBSERVATIONS S NOTES: il o
Circle it Appiicabte: L : Signature(s):

MSMSD Duplicate ID No.:
T — /——r T —— | -




iTetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: /7840 - 6 Awipo
PROJECT: NSO Ao/ DATE: [2 - (6-¢¢
PROJECT NUMBER: WEATHER: 30’7
SITE: _DKMO PERSONNEL: F. WOy if
Well Screen Depth: 7“/- /( 0 / S0 ft. | Pump Tymﬂmb‘_‘%i@_@'_ Tide Cycle: 0 Highe
Initial Water Level: _ =R. 67 @ _OFAC tws. | Pump Intake Depth: 9 Low @ 9750
Total Purge Volume= (gal/L) . Total Purge Time= fZQ (min) [] Not Affected
Time [| Water Level [Volume| Flow Rate{ Pump | Temp| pH [Sp Cond| DO |Turbidity| Salinity Eh || Comment
feet below TOC mb mL/min Settings|| °C mS/cm mg/L NTU ppt mVv
k20 | 26 AAT
K25 || R T4 220 L lz7z23| 78 lo.s7] 2.5 | — | -2
o | 79 229 RNz 24 (o3 lave | 31| = | 2%
J655| 277 229 | (ms3{das{arl [ (30 [T = 1293
0690 2.75 220 250726 (72| Leé€ | 2.5 - |-av2
it 2.72 220 73726 (72 |2.35] 2.3 | — 237
o65¢ | 273 220 fss|727[1 73 (297 | 23| — [-235]
S5 ) 273 290 V26617291176 [ 353| L& | — |-2%
pr00 | 2.1/ 240 (23730 L7 [ 387126 -~ [-293
ons | 3o 2¢0 26917228 bze 477 | 3 | - |2/
710 | 2 73 240 Ru|7228[ 769 1562135 | - |-av2
OQus | 270 220 (265|728 | L €9 (5:49 | ¥.5~ — R
0720 | 2. 7Y “pﬂ T258]0¢9 1658 | &8 23 | Samgle
©1s5¢ ' | Eﬂzi
L
Notes:

Water Quality Meter (S/N):

Control Box Type (S/N):
Turbidimeter (S/N):




'|1=| GROUNDWATER SAMPLE LOG SHEET
Tg(ra Tech NUS, Inc

Page_L of __'g

Project Site Name:

NSB-NLON / DRMO

Project No.: 7363

Sample ID No.: DAMO- BA1L [1.S ~ aw-10

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

Sample Location: 6AWILS
Sampied By: FCw
C.0.C. No.: _DO~12i00
Type of Sample:

[X}] Low Concentration

(
[ ] QA Sample Type:

[ ] High Concentration

Method:Low Flow/Bladder Pump

Monitor Reading (ppm). —

Well Casing Diameter & Material
Type: PVC

Total Well Depth (TD): /3.50

Static Water Level (WL): ot .43 7

One Casing Volume(gal): L 7

Start Purge (hrs): Jd720
End Purge (hrs): 09’9/

v Total Purge Time (min): i&

Notal Vol. Purged (gal): 3, 7

SAMPLING DATA:. - e . RN RS BRI

Date: | : ~{7-00 Color pH s.C. Temp. Turbidity Do Eh Salinity
Time: Of 24 Visual ] Standard| mS/em | Degrees C NTU meg/l mV ppt
Method-Low Flow/Bladder Pump | Clear 7256 | 1as | 14y 58 o8 | — 269 —
PURGE DATA:~5 REERE - R SENS RN Srinoniaiooion Sirnooibinioion eriiiniiinic
Date: l A-17-00

See Attached Low Flow Purge Data Sheet

for Purge Data

SAMPLE COULLECTION: INFORMATION:

Container Requirements Co

Analysis Preservative llected

TCL VOLATILES (LOW-LEVEL) HCL/4&° C 3X 40 mi Vial &~
TCL SEMIVOLATILES a°c X x Qt. Amber Glass >
TCL PEST/PCBs 4c 2 x_Qt. Amber Glass [
TCL PAH c <2x Qt. Amber Glass v,
TAL METALS (TOTAL) HNO, / 4° C | LPE [
OBSERVATIONS / NOTES: REPENIRIRE
Clrche it Applicable: Signature(s):

MSMSD | Duplicate ID No.: ﬁz 4/

—
-/

s



/115

n Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.:
PROJECT: A8 Ao DATE: | ~7-00
PROJECT NUMBER: 7363 WEATHER: breezy Odrizeliag
SITE: Ormo  PERSONNEL: £. WOy
Well Screen Depth: 3,90 1 13,50 | pump Typemateriai; bldler/Ac | Tide cycte: [1  High @
Initial Water Level: _ <-67 @ (0720 rs. | Pump intake Depth: JI- O & Lowe 0854
Total Purge Volume= 3. 2 (@ L) Total Purge Time= 66 {min) [0 Not Attected
Time I[Waler Level |Volume|Flow Rate| Pump || Temp|{ pH [SpCond| DO |Turbidity| Salinity| Eh || Comments
feet below TOC mL mUmin | Settingsji ¢C mS/cm mg/L NTU pp! mV
0720 " 247 SE@; STALT AURGAG.
0726 | 2,76 250 RY3|7227|792 (128 | 34 | - [y
732 R8&2 20 u [ 73921 073 | 18 | — |-2o7
738 | .89 220 Y0744 | L35 |osl| I |~
p7vy | R8s 220 1237|7470 Lys o 33| 5 | < 235
0150 | 89 2220 RA|%47| 148 1026 | 22| ~ [4Y
PI56 | R. 85 220 129017251 | S| loaa | 6 | — |25
doa| = ¢ 220 1242753 1.5 |og | €8 257
08 | 290 220 40 7.59|1.53 [0l [ 5:2 ~=26(
1l 292 220 Rw|lss|l, sy o7 |S.% PRy
pg20| 2,95 220 RYA75E| sy (216 |5, 6 ~66
6| 94 220 ﬂz;.y/ 7356|lss | Ql6 | S5 ~U7 Somplo
Waly) _- Eud
| '
|
|
| |
Water Quality Meter (S/N): Notes:

Control Box Type (S/N):

Turbidimeter (S/N):




"l‘:l | GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, Inc .

Page _l_ of _2-
Project Site Name: NSB-NLON / DRMO Sample 1D No.: DRMO-C[MUU HD - aw-10
Project No.: 7363 Sample Location: Lmwilb
Sampled By: 12.D. NS
[ ] Domestic Well Data C.0.C. No.: —___Poaued
{x] Monitoring Well Data Type of Sampie:
[ ] Other Well Type: [X] Low Concentration
[ ] QA Sample Type: { ] High Concentration
SAMPLING DATA: - : RS T e I L I T LT
Date: | L) 0d Color pH SC. | Temp. | Turbidity Do Eh Salinity
Time: 0Bs Visual | Standard| mS/cm | DegreesCc | NTU me mv ppt
Methad:Low Flow/Bladder Pump f_‘_Lﬁ* ’] _Q'{) [ Y12 {88 ] 710 9.83 1-/oud —_—

PURGE DATAz: i i : B R T T R e I s SR

Date: 12-.117- 0 "'\m-\rb\ "mvxﬁmej

Method:Low Flow/Bladder Pump

Monitor Reading (ppm): —~—

Well Casing Diameter & Material See Attached Low Flow Purge Data Sheet
Type: PVC for Purge Data

L]
Total Well Depth (TD): B9

Static Water Level (WL): l 7 S

One Casing Volume(gal): /3.4

Start Purge (hrs): 07 17’
End Purge (hrs): Q:&'L?/
Total Purge Time (min): (bQ
Total Vol. Purged (ml%h
SAMPLE COLLECTIONINFQRMATION: : fitiiiie o f b bt it it

Analysis Preservative Container Requirements Collected

TCL VOLATILES (LOW-LEVEL) HCL/4°C 2 40 ml Vial o
TCL SEMIVOLATILES 4°c L Qt Amber Glass v
TCL PEST/PCBs 4Lc 2 Qt. Amber Glass [
TCL PAH 4°c 2 Qt. Amber Glass v
TAL METALS (TOTAL) HNQ,/4°C ] LPE v
OBSERVATIONS/NOTES::

TRV ;‘:n—\ej I u)lkja—ev

Circle if Applicable: N Signature(s):
MSMSD Duplicate ID No.: '




Control Box Type (S/N):
Turbidimeter (SMN):

_QEod

MW\.D

4

Tk [vetra Tech NS, Inc. LOW FLOW PURGE DATA SHEET  Well No.: 610! P
PROJECT: N2B -~N LoM DATE: [2..17-00
PROJECT NUMBER: 7363 WEATHER: Clpudy  Fog heTRAD wr»d
SITE: ™NEM O PERSONNEL: 7o) AfY nsd~
Well Screen Depth: / ft. | Pump TypeMaterial: Tide Cycle: O Highe.
Initial Water Level: L7§ @ O 7 hrs. | Pump intake Depth: Low @
Total Purge Volume= (gal /L) Total Purge Time=___ @ © (min) [0 Not Atfected
Time | Water Level |Volume| Flow Rate| Pump [ Temp| pH |SpCond| DO [Turbidity| Salinity | Eh [l Comments
feet below TOC mL mUmin | Settings}i °C. mS/cm mg/L NTU ppt mV
a7z 19S5 LY 22281200763 285 |08 ]25.2 .2
072§ 1719 l1228]7.25] 197 |a0¢¥ [22.2 L2/
0732 18| ) Y1224 749 11,49 |1949] 1.{ 1200
07131 1,7¥ 1S 12281 24 | 128 11997 6.9¢ | —N.9
o142 [.7S (231l 2.3 123 |avol| 6.32 -107.9
o741 135S 1232 .40 | 129 [a1.33]S.91 ot
0152 |74 {235} 700 Lvo {2283 | 696 -98.2
vy L 1239] 7.09] V.52 |2q.a1] 84¥ ~4L.7
|ofe. 70 239|709 |159 |a6i3 |1.26 -46.6 '
ool | 177 124] [ 208 ] 164 |2254 | 1a2b =422 | T*VEmey
ofiv 117 1242 2681 1.69 {380l | $.82 -98.7
of 17 [79 M -2 172 (3948 | 946 -99.9 N
og22) /.71 12.43] 208170 |24953] 7,9° -1s1iofl End ik
|
0825~ Sa bupling )
0 ~¢ AL r
i i
Water Quality Meter (S/N): \/SL Notes:

] Page -of ¢

7 st



ROUND 11



@ GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, Inc.

Page_| ot &
Project Site Name: NSB-NLON / DRMO Sampie (D No.: DRMO- GMwWO LS GW-11
Project No.: 7363 Sampie Location: GMW IS
Sampied By: T. RojAanm
] Domestic Well Data C.0.C. No.: o3icci-o2
Type of Sample:

] Other Well Type:

] QA Sample T [X] Low Concentration
ample Type:

[ ] High Concentration

{
[x] Monitoring Well Data
(
(

SAMPLING DATA:

Date:. 2 fo/2/ Color pH s.C. Temp. Turbidity DO Eh Salinity
Time. /g ro Visual [Standard mS/cm | Degrees C NTU mg/1 mv ppt

Methoa:Low Flow/Bladder Pump 4‘54{ | & 45 ] g.020 & &9 0. 70 g.83 | ~ S 4L 327
PURGE DATA:

Date: ; // ofo
{Method:Low FlowBladder Pump
Monitor Reading (ppm):

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

Type: 2 °° APUC for Purge Data
Total Well Depth (TD):_ /5~ 7

Static Water Level (WL): 3. 2 © |
One Casing Volume(ge: 2&¢C |
Start Purge (hrs): /575
End Purge (hrs): /605
Total Purge Time (min): =5 ©
Totat Vol. Purged (gaf): /3.5 &

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Coliected
TCL VOLATILES (LOW-LEVEL) HCL/4°C () 40miVial rd
TCL SEMIVOLATILES a°C ( 2) Qt Amber Glass e
TCL PEST/PCBs c ( 2) Qt Amber Giass -
[TCL PAM ~4°C ( /)  QtAmberGlass -
TAL METALS (TOTAL) HNO./4° C {(¢] LPpE s
OBSERVATIONS / NOTES:
Cilrcie if Applicable: Sighature(s):

MS/MSD | Ouplicite iD No.: | | : ‘ %’ /é‘,&




"H;'reua Tech NUS, Inc. LOW FLOW PURGE DATA SHEET ~ Well No.: _c M!S
PROJECT: ANSB- Mo DATE: 3-10-0l
PROJECT NUMBER: 7363 WEATHER: sSwwvy & 35°7F
SITE: DRM O PERSONNEL: 7~ 0, aun
s TR é
Well Screen Depth: SZ2<eqa;l ft. | Pump TypeMaterlal; Bla.ide / e || Tide Cycle: [] High @
Initlal Water Level: 820 Q@ _/5/5 hrs. | Pump intake Depth; m Low @ lb?)f)
Total Purge Volume=__ {3 5 (ga@ Total Purge Time=____ 92 (min) [J Not Affected
Time [ Water Level | Volume |Flow Rate Pump 3 Temp pH |[SpCond DO Turbldll+ Salinity] Eh Comments
feet below TOC mL mUmin | Settings °C mS/cm mg/L NTU ppt mvV
3eq 3o Gtget
I5is H & lo 3“‘ ] 3¢@° igPsr d erGc
i525 ﬂ aga 3002 | 300 “ G900 | 726 |700i [ 299 ] 95 |3 gd =12\ [lcecan
/535 l 8.4 £ood | Fos " &8l | Tct 167431768 | V6 369 |-93 )
1595~ | 8. 5 as500 | 250 [T PN C5i | c71 |692¢4|943 | 13 |35c |-l Y
/555 8 55 tiooo | 250 e ¢34 | 656 |6 234] 222 | ©0 8\|338 |-29 .
|1Ges 8 &9 13500 | 250 e 689 | 645 |6020| 883 |o. 7090|327 |~-3.4 H
! 6 /5 :i: - Sﬂ-’s&;ﬂm/
Stoppumy |© 1O
T | W. L
Nores | /672 | 8¢3 ‘
1675 | 8 ¢4 theull sto t|Semrthy sAeq72 1 Fdme
led0 | - END § 5ANPLING
e 0334
(€59 | Bol |
€55 1 87 {i7¢0 |+ 75 17905 4 X.73
Water Quality Meter (SN): Y ST Notes:
Control Box Type (S/N): QéD
T “dimeter (S/N): LaMette .




GROUNDWATEM SAMPLE LOG SHEET
L T J Tetra Tech NUS. inc.

Page | of =~
. |
Project Site Name: NSB-NLON / DRMO ‘Sample 1D No.: DRMO- LM2S  aw-11
Project No.: 7363 Sampie Location: (o NS L
Sampled By: K St pPSoy
[ ] Domestic Well Data : C.0.C. No.: 0306 ©/- S/
[x] Monitoring Well Data Type of Sample: _
[ ] Other Well Type: ' [X] Low Concentration
[ ] QA Sample Type: { ] High Concentration
SAMPLING DATA:
Date:. 3.7/. QL Color | pH | sc. Temp. Turbidity DO Eh Salinity
ime: {438 Visual _[Standard mS/cm | Degrees C NTU mg/1 mv ppt
Method:Low Flow/Blaader Pumo  1CIEAIL | 6. 90 [i. ¥ ST PPN 19 49. O O, 1
PURGE DATA:
Date: 3 v 7.0/
iMethod:Lcm Flow/Bladder Pump
Monitor Reading (ppm):
Woell Casing Diameter & Matenal See Attached Low Flow Purge Data Sheet
[}
Tyoe: A PY for Purge Data
Total Well Depth (TD): i 3,
Static Water Level (WL): 4=
One Casing Volumg(_gal): L( s
[sum Purge (hrs): | 2. ko
End Purge (hrs);: (33 0
Total Purge Time (min): C q'
Total Voi. Purged (gal): 4-_}—.9\
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Coliected
[TCL VOLATILES (LOW-LEVEL) HCL/4°C 3 40 mi! Vial e
TCL SEMIVOLATILES 4°C 2. Qt Amber Glass —
TCL PEST/PCBs 2°¢ ’ =2 Qt. Amper Glass ”~
TCL PAH 4°C ) Qt. Amber Glass —
TAL METALS (TOTAL) HNO,/ 4% C J LPE P
QBSERVATIONS / NOTES:
[Circie if Appiicable: Signature(s):
MS/MSD | Duplicats ID No.: '
— T AL
T




'ﬂ;lretra TechNUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6Mw 25

PROJECT: NSR  Nto N DATE: .70/
PROJECT NUMBER: PRMG  736% WEATHER: geen) clST—  3SF
SITE: DA O PERSONNEL: K. simni’SON
Well Screen Depth: 2.6 1 13, % ft. | Pump TypeMaterial: M-/a/rfz/’;%z g ilde Cycle: [ ] High @
Initial Water Level: 4.45 @ /226 prs. | Pump Intake Depth; g Low @ 13%
Total Purge Volume=___ <2~ (gal/L) Total Purge Time= &4 (min) Not Affected
Time § Water Level | Volume |Flow Rate] Pump | Temp pH [SpCond DO Turbldlt){ Salinity{ Eh Comments
Ileel below TOC mt”‘\ . mUmin | Seltings °C mS/cm mg/L NTU ppt mv
Mo 4as | — | T | 1T == s
232 | .45~ o [250 P /7ol48 [0 [1478 |6.64 [527 | 8.5] |-49.2
4.50 | . 3A o) 69211699 |3.34 | 4.5 |9.69 0.5
DS 4. 46 _ 4.9 6.9/ |l6.73 12.3) |2.9 (9.7 Fo.6
[Bor) 4.5/ & 6,90 [(7.16 |3.62.{ 2.5 [10.00 [12.5
ETENl EX 4 s.] 16.93117.28 (3.394 |2.2 |10.07]24. 6
1220 | 4. 6> 5.2 16.90]17.3[ |3.40 |2,2-|10.09 [32.7
1325 | 4,71 ) <. |6.86[17.33 13,08 |2.2 |1002]38.5
33014.,76 | 4.2 | ¥ U [s216.89]17,34[3.19 [2.2 [10.12[%9.0 fenp Pupg
| |
|
iﬁ
~ Water Quality Meter (S/N): Z S| , Notes:
Control Box Type (S/N): Qe
T  limeter (SN): CAN\OT T _
. Page _2



11-_} GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, Inc.

Page_{(of _2

Project Site Name: NSB-NLON / DRMO Sample ID No.. DRMO- &MW 2 D - Gw-11
Project No.: 7363 Sample Location: SMw2D
' Sampled By: - Ro, Al
[ ] Domestic Well Data C.0.C.No.: 0I0E0I-OI
[x] Monitoring Well Data Type of Sample:
[ ] Other Well Type: : X} Low Concentration
[ ] QA Sample Type: [ ] High Concentration
SAMPLING DATA:
Date 3 /07/0/ Color pH s.C. Temp. Turbidity DO Eh Salinity

ime: 1240 Visual Btan m8/cm | Degrees C|  NTU !ﬁ)(/l mv ppt

d
Method:Low Fiow/Bladder Pumo | 2 £A4L | £.£68 133.501 9 8/ 8.9 g.36 | —Z2&7| Z0.88

PURGE DATA:

Date: /67 /0/
Method:Low Fiow/Bladder Pump
Monitor Reading (ppm); e

Well Casing Diameter & Matenal See Attached Low Fiow Purge Data Sheet

Type: 27 PVC for Purge Data
Total Well Depth (TD): 7. 8O

- |Static Water Level (WL): & 7/
|one Casing Volume(r{ﬁ:' Pé L
|start Purge (his: /23 5

End Purge (hrs): /3 32’
Total Purge Time (min): !0
Total Vol. Purged (gptf: 2/.5 £

SAMPLE COLLECTION INFORMATION:

Analysis Pressrvative Container Requirements | Collected
TCL VOLATILES (LOW-LEVEL) HCL/ 4% C ( 3) 4omivial -
TCL SEMIVOLATILES & C ( Z)_at Amber Glass —
[TCL PEST/PCBs S ( 2) Qt Amber Glass o
ITCL PAH e - ( 1) Qt Ambet Glass -
[TAL METALS (TOTAL) HNO,/4°C ( }|) LPE -
[OBSERVATIONS / NOTES:

S/ ,{0& Ovor

o .
Circle if Appilicable:
MS/MSD Duplicate iD No.: -

Sighature(s):




T[-;lretra TechNUS, Inc. LOW FLOW PURGE DATA SHEET ~ We!lNo.: _&Mw2D

(1L

 « L

PROJECT: NSE AN DATE: 3-07.0]
PROJECT NUMBER: 7363 WEATHER: = Quspcqsr  $5°4

SITE: DRMmO PERSONNEL: —T. Rojaud

Well Screen Depth: &8 8 | _78.8 _ ft. | pump TypeMaterial: Blaa«/7vc | Tide Cycle: [] High @

Initial Water Level: 4.7/ @ /235 hrs. | Pump Intake Depth; 73.0 '+ PV< Hiowe | 34L-
Total Purge Volume=__ 2{.5 (gal@ Total Purge Time= &0 (min) [J Not Affected

Time IWater Level | Volume |Flow Rate] Pump I Temp pH |SpCond DO LI'urbldltyJ Salinity| Eh Comments
leet below TOC mL mb/min | Settings °C mS/cm mg/L NTU ppt mv

1235 | 471 | = doo | 507 St
/245 5.23 | #000 | 350 gzl 940 | cco (79329 | a7 |2/6¢|-1/3 lam - s
1255 536 | 7560 | 359 | 3umrll 945 (670 |34¢l |0 74 | 4/ |21 €3 |-/dC Pocix 24
1305 5.30 [ \l000| 350 “ 948 | ¢.72 |34.¢8| 029 | 42 |z170 [-184¢ [cccan
1315 5.33 | |14500| 35 v f9s7lé70l34.17|cse | a3 |21 32 |-238 fcisax

i325 5.30 | |gooo| 350 W o 74| 6¢69|33¢co|o4s | 8gq |2097 |-259 |cesmn

1335 5.30 | 21500| 350 | ¢ 9.8 |c €2 |3359| £ |89 [202 [ 27 leveur
/34 sl Ebols 2SOV
Water Quality Meter (SN): /S L Notes:

Control Box Type (S/N): 14

T fimeter (S/N): Lq M b E —




"El GROUNDWATER SAMPLE LOG SHEET
Tetra Tgch NUS. Inc.

Page___ of _Z_
Project Site Name: NSB-NLON / DRMO Sample ID No.: DRMO- GAK/&S =~  GW-11
Project No.: 7363 Sample Location: DOfare - SMwWES
Sampied By: 7 RPosmir~’

] Domestic Well Data , C.0.C. No.: o30&0i-O4
x} Monitoring Well Data ' Type of Sample:

|
[ ] Other Well Type: (X} Low Concentration
[ ] QA Sampie Type: [ ] High Concentration

SAMPLING DATA:

[Date 3/&/2/ Color L Temp. Turbidity DO Eh Salinity
ime: Pz Visual BStanda mSlcm Degrees C NTU mg/1 ) mvV PPt
[Method:Low Fiow/Bladder Pump CLEAmR | 5. 93 lo, 3Bl 9 98 0.2 FE) 2/7 0./&

JPURGE DATA:

loae: 3/&/07
Ixthod:u:w Flow/Bladder Pump
Monitor Reading (ppm). =

Well Casing Diameter & Matenal See Attached Low Flow Purge Data Sheet
Type: 2 . ~ve

Total Well Depth (TD): _/ &, 5¢
Static Water Level (WL): & 22 |
One Casing Volune(eﬂ!:éf4 L
Start Purge (hrs): 7075
End Purge (hrs): 725
Total Purge Time (min). 7o

[Total Vol. Purged !gﬁaﬂ /L L
ISAMPLE COLLECTION INFORMATION:

for Purge Data

Analysis Preservative Container Requirements Collected
TCL VOLATILES (LOW-LEVEL) HCL/4°C (7) 40miVial v
TCL SEMIVOLATILES 4°C /~ Qt. Amber Glass [
TCL PEST/PCBs - °C ~ (8) Qt Amber Glass v
TCL PAH 4°C “{ Qt Amber Glass v
TAL METALS (TOTAL) HNO./4° C (2) LPE v
OBSERVATIONS / NQTES:
ie if Applicable: Signature(s):
Ms/MSD || Duplicate ID No.:




“:lfetra Tech NUS, Inc.

LOW FLOW PURGE DATA SHEET

Well No.: oM &S

PROJECT: AS8 NtitowsN DATE: O03-0G-0|

PROJECT NUMBER: 7343 WEATHER: <o  33°F

SITE: _DRMO PERSONNEL: T Rojaun

Well Screen Depth: Be |_s786 # |Pump TypeIMatg[!gl;&lﬂofA'éPvc Tide Cycle: O High @

Initial Water Level: 8.2Z @ _/275 Ins. | Pump Intake Depth; /< Oiowe

Total Purge Volume=___ /4 (ga! @ Total Purge Time= 79 (min) B3 Not Atfected

Time § Water Level | Volume |Flow Rate] Pump § Temp pH |[SpCond DO Turbldﬂ Salinity| Eh Comments
feet below TOC mL mUmin | Seltings °C mS/cm mg/L NTU ppt mv
, 29G.95Z — _— — - - SHk9e

joes e2¢ | 2009 ]| 200 " l1ev|e. tl |033¢|770]3. 9 |Jo.w | 192

jo3s 8,26 | 4oov | 2o “ 9.50|5.97 |lo33¢|8.18 |27 |v.l6 |29S5

o455 82 |&°°°| oo | . 997|595 (333|772 12 @ o6 |208

I055 g.30 |8c0e| zeo | v 1994|594 |0335[839[// Joic |2i

flos | g3 |[r909%] Z9o | « §/00515.94 (0335|435 |0-@ |o.1G |214

1115 832 |/z009 2oo | o 9-95|5.93 |0 386|g.50 |0.3 | o016 |26

125 £.33 |/4,000] zZoo ¢ 996 |5y3 lo33c|8 38| .2 |0 16| 21T | £~ Puess

l/3© 1 SAct Sam, (v p

Water Quality Meter (S/N): Y ST Notes:

Crntrol Box Type (SN): Q&2

idimeter (S/N): LaMlorre .



'“:l GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, inc.

Page { of 2

Project Site Name:
Project No.:

NSB-NLON / DRMO

Sampie IDNo.: DRMO- oMW/ &) Gw-11

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

(

7363 Sample Location: w el
Sampled By: FAEITONIATY,
C.0.C. No.:
Type of Sample:

[X] Low Concentration

] QA Sample Type:

[ ] High Concentration

e3osoi-ol

SAMPUNG DATA: 7
% of Color pH s.C. Temp. Turbidity DO Eh Salinity
mme TEXY) Visual [Standard mS8/cm | Degrees C| NTU mg/1 mvV ppt
Method:Low FrowBladder Pumo | C VAN | 5. € 213772 |_9.& 32 028 | /972 /&3
|PURGE DATA: ‘
lpae: 3 - C -0/
mthod:w Flow/Bladder Pump
Monitor Reading (ppm): N A
Well Casing Diameter & Matenal See Attached Low Flow Purge Data Sheet
Tye: & ' ePeN P € P for Purge Data
Tota) Well Deoth (TD): 4o, |
Static Water Level (WL): &, 57/ |.a7 &A L/ FT_
One Casng Volumegal): 5~ S~ i
Start Purge (hrs): [U ) U
End Purge hrs: || AT~ |
Total Purge Time (min;: 7 S
Total Vol. Purged (gal): 5,
SAMPLE COLLECTION INFORMATION:
Analysis Pressrvative Container Requirements Collected
[TCL VOLATILES (LOW-LEVEL) HCL/4°C A 40 mi Vial —
TCL SEMIVOLATILES a°c 4 Qt. Amber Giass [
TCL PEST/PCBs °c 4- Qt. Amper Glass P
TCL PAH 4°C 4— Qt. Amber Glass Pl
[TAL METALS (TOTAL) HNO./ 4°C Qﬁ LPE
~ XL vol [ DuP
QBSERVATIONS / NOTES:
Circie if Applicable:

Signatures):
aneto Emggieg-o/ — J ;/“(




T-I;lretra Tech NUS,Inc. LOW FLOW PURGE DATA SHEET

Well No.: GMNMW 6 D

PROJECT: Ng/{ NP N DRNNO pate: 2. b -O/
PROJECT NUMBER: 7363 WEATHER: __ oUW 3377
SITE: DR ANO PERSONNEL: JI Sypny? SON
Well Screen Depth: 205 | _¥#e° ft. | Pump TypeMaterial: 5' N’ | Tide Cycle: [] High @
Initial Water Level: 852 @ /94 rs. | Pump Intake Depth; 7S [Jitowe@
Total Purge Volume=__5.2 ‘ L) Total Purge Time= 75 (min) 5{ Not Affected
Time IWaler Level | Volume |Flow Rate|] Pump Tem;;' pH i Sp Cond Do~ TurbldltJ Salinity] Eh Comments

teetbelow TOC| -mtgN\ | mUmin | Settings °Cc mS/cm mg/L NTU pp! mV ’
1016 H x| o |azrs e 565 P fe3o | 4o b3 |
129 4'5‘3 4 5 P S.ol Bz [ 2L 39 3.\?3
033 259 S.60[3.05]e. 03 [ 33 |I.¢4
jv4d 559 3.6 o) 131 J1.e%
105 5621|3013 10.29137 |1.63]
nod av% S 6L BUlb 032 34 1).63
ns 5.62[3.110]0.286] 33 |l.63
10 Y \ 14 y 56l 3.4/ [029] 33 |13
| 25 . G, | N Y S 6|3z 101028 | 32 (.63

—ﬂ

I

|
Water Quality Meter (SIN): Y S / Notes:
C~nirol Box Type (S/N): Q€ ¥

AANMOTTC

Lidimeter (S/N):

Page _.




@ GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, inc. . . -

Page [ of 2

Project Site Name:
Praject No.:

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

[ ] Domestic Well Data
{x] Monitoring Well Data

'NSB-NLON / DRMO
7363

Sample ID No.: DRMO-GM WD ES w11
Sample Location: 6 M/ 45

Sampied By: K. SIMPSOX
C.0.C. No.: o3oi-od
Type of Sample:

[X} Low Concentration

[ ] High Concentration

|SAMPLING DATA:
Date: 3 (Y .0/ Color pH s.C. Temp. | Turbidity Do Eh
me: J® ).Q Visnal tan m8/cm | Degrees C NTO mg/l mV

Method:Low Flow/Bladder Pump | CAR_ lS‘.ﬁ LiUZB A2 | 1.0 _|P.98 [ 16k 10.0:
JPURGE DATA:
Imw: 3- -0/
IMethod:Low Flow/Bladder Pump

Monitor Reading (ppm):

Woell Casing Diameter & Matenial See Attached Low Flow Purge Data Sheet

Tywe: 2 | PV FvsSi/ T for Purge Data

Total Well Depth (TD): [ [, £ 0

Static Water Level (WL):.3. § 2. |

 fone casng voumegan: 1.2

IShn Purge (hrs): /5. l‘i’

End Purge (hrs): MS'

Total Purge Time (min);: 5|

otal Vol. Purged (gal): -, D
SAMPLE COLLECTION INFORMATION: e
Anaslysis Preservative Container Requirements Collected

TCL VOLATILES (LOW-LEVEL) HCL/4°C 40 ml Vial [
TCL SEMIVOLATILES 4°C Qt Amber Glass e
[TCL PEST/PCBs 4°C Qt. Amber Glass "
TCL PAH e Qt. Amber Glass ~

TAL METALS (TOTAL) HNO, / 4° C L PE —

BSERVATIONS / NOTES:
RUN ¢FF CETTINY nTp AU 3 some inrz RIserl
(Sivu=" m &’Lr\) :
it Applicable: Signature(s):
MS/MSD | Duplicats ID No.:
m—" pr——

4L/‘/?/L\




'ﬂ;lretra Tech NUS, Inc.  LOW FLOW PURGE DATA SHEET

Well No.. 6MWeq5S

Total Purge Volume=__ 4. 2 ‘IH

Total Purge Time= | {min)

PROJECT: Ns$B8 -Nto pate: 3-10 0/

PROJECT NUMBER: 7365 WEATHER: <uNNY 36 °F

SITE: DIPMO an 1l PERSONNEL: ~ K. SIMPIO N

Well Screen Depth: / ft. | Pump Type/Material: Tide Cycle: O High @

initial Water Level: 3.92. e 1524 hrs. | Pump Intake Depth: R Low @ 1133
, ‘ ‘Not Affected

9¢ Nor AFFeTED

Time IWater Level | Volume |Flow Rate} Pump § Temp pH |SpCond DO Turbldlly{ Salinity] Eh Comments
feel below TOC mL mbl/min | Settings °«C mS/cm | mg/L NTU ppt mv
1524 E 392 — . nj — . _ _ _ _ — Al Puilf7 ©
is30 | 404 | p 310 ["%orl44 [7.54 b0c 1939 {25 |0.06 }-29
1590 {400 | " 142 |6.e0 |p.070 11,3019 Jo.06 ] 11X
(S50 4,2 |57 p.oeiR3x1s Jo.03 {129
JGoo § 4,3 |5.4310.067|11.92] 8.] |0,03 | 150
1605 | 42 (5230067 |11.00] 1.2 |0.0% |60
AR v 43 5220067 |l 45| 1.2 lo,03 {164
1o1S v 4.1 152 lo.0pdlio. 28] 1-0 Jo.v3[i6 b Jeno A
|
4I
Water Quality Meter (S/N): V $1 Notes:
Control Box Type (SMN): ACr)
1 Jdimeter (SN): (A MO TTC .
o 2



11:} GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS. inc.

Page_| of 2-

Project Site Name: NSB-NLON / DRMO Sampie ID No.: DRMO- AW IS gw-11
Project No.: 7363 Sample Location: ON\W 105
Sampled By: K. SimPSuN
[ ] Domestic Well Data C.0.C. No.. ©3 09 or\-02
[x} Monitoring Well Data , Type of Sample:
[ ] Other Well Type: (X} Low Concentration
[ ] QA Sample Type: [ ] High Concentration
SAMPLING DATA: _
Date: "2 .. 0 Color L pH s.C. Temp. Turbidity Do Eh Salinity
[Time: ki Visnal Standard mS/cm | Degrees C NTU mg/1 mvV
Method:Low Fiow/Bladder Pump CACAR |7, S. 7 q——%q‘g - | ‘BQ .
PURGE DATA: -
Date: 3 Iy 7 o o l
Wemod:Low Fiow/Bladder Pump
Monitor Reading (ppm):
Well Casing Diameter & Matenal See Attached Low Flow Purge Data Sheet

Type: X PV~

Total Well Depth (TD): | 3.0
Static Water Level (WL):3_33
One Casing Volume(gal). d - Z
|Sin Purge (hrs): | 4’10
End Purge (hrs): | €—$ U
Total Purge Time (min). S-D
otal Vol. Purged (gal). 4,

for Purge Data

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected
TCL VOLATILES (LOW-LEVEL) HCL/ 4° C 3 40 ml Vial &
TCL SEMIVOLATILES SOC Pl Qt. Amber Glass —
TCL PEST/PCBs 4c A Qt. Amber Glass —
TCL PAH 4°C i Qt. Amber Glass e
[TAL METALS (TOTAL) HNO./4°C { L PE s
OBSERVATIONS / NOTES:

AL 4 FLUSH MTT eSS cwose Tp THE RIVEL | HAVE o (oT

RUN-0FF (N THe VAUST AND mMAY [B3e 9eTTing INTU THe fUSEF

Circie if Applicable:
MS/MSD Duplicats ID No.:

Signature(s):

2L

e,




'H;'reua Tech NUS, Inc.  LOW FLOW PURGE DATA SHEET

Well No.: ___ 600w/ 105

PROJECT: NSR - Nto DATE: 3:.9. 0
PROJECT NUMBER: 2303 WEATHER: S N uu/ 33 °F
SITE: DRMO PERSONNEL: E v SImmPSopN
Well Screen Depth: / ft. | Pump Type/Material: FlAJJffZ' EW»/Tlde Cycle: [] High @
initial Water Levet: 3.33 @ _/4#° hrs. | Pump Intake Depth: ﬂ Llow@® 3. j:7 PM
Total Purge Volume= ﬂ . 5 Total Purge Time= 5\0 __(min) [J Not Atfected 1547
Time [ Water Level a%lﬁme Flow Rate| Pump I Temp pH |[SpCond DO Turbldll){ Salinity| Eh Comments
’ feet below TOC mi/min | Settings eC mS/cm mg/L NTU ppt mV
1440 | 3273 - — 1 =11 -1-1-1- |- — fsTARTPlR7<
A0 | 3.4 72400 A0 [Pl 71 (737 |72937] 36| 10 1439 143 | No obv |
[so0 3.5 2 -/ WS H 6.4 (7.4 | Sq907]$20] 14 ]3.20 sy R GAK INES
jSiv 13.55 6,3 |75 |6l ]|ass| T 13.36 |-172
1529 [3.66 64 17.22 |0443]5.39 | 7.0 3.4 -1§0
1IS2S 3.5 |\ 6.217.1416.¢93|4.7/ ] &> |3.6L}-16]
IS30 {3 .67 4.5 / ¢,y |7.20l6.59244943| 5.7 |30 —l80Il .
| l
i |
Water Quality Meter (S/N): Y >/ Notes:
" Control Box Type (S/N): aecn
T timeter (SN): A MoTtE _



@ GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, Inc.

Page___ of
Project Site Name: | NSB-NLON / DRMO Sampie ID No.: DRMO- & MW LO D gw.11
Project No.: 7363 Sample Location: __ g awito D
Sampled By: X RoJAWA
[ ] Domestic Well Data - C.0.C. No.:
[

03090i-92
x] Monitoring Well Data Type of Sample: ‘

{X] Low Concentration
[ ] High Concentration

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

SAMPLING DATA:

Date: 3 -09-0O1\ Color L Temp. Turbidity DO Eh Salinity
Time: /7930 wday mS/m Degrees C NTU mg/1 mV PPt |
|Method: Low FiovwBladder Pump @-M 17 /3]420,,9 9 38 2.5 ]| 3 ¢81+ 13 12./5

[PURGE DATA:

loate: 3-09-01
|Method:Low FowBiadger Pump
Monitor Reading (ppm): —

Woell Casing Diameter & Material See Attached Low Flow Purge Data Sheet
Tye:_ 2y PVC for Purge Data

otal Well Depth (TD): 54 .\ O
Static Water Level (WL): | -94
Jone Casng voumeiga: N A&
|§ﬂ Purge (hra): 1445
End Purge (hre): 18525

Total Puge Tme (min): 4.0
Total Vol. Purged (gaff, (&4 L
SAMPLE COLLECTION INFORMATION:
Anailysis Preservative Container Requirements Collectad
TCL VOLATILES (LOW-LEVEL) HCL/4°C ) 40 mi Vial P’
TCL SEMIVOLATILES ©c Qt. Amber Glass el
TCL PEST/PCBs 4°C ( ) Qt Amper Glass e
TCL PAH 4°C (1) Qi Amber Glass P
TAL METALS (TOTAL) HNO,/4°C (l) LPE P
JOBSERVATIONS / NOTES:
NOTE - S&EE O BSERVATIMzN FeoX @ M\ S
J&Tebn Applicable: Signature(s):
MS/MSD Duplicats {D No.: % /?‘L




Well No.: _ &Mw oD

'ﬂ;lretra TechNUS, Inc. LOW FLOW PURGE DATA SHEET

PROJECT: ASB NLON DATE: a3-©9-0\
PROJECT NUMBER: 7363 WEATHER: aiowy 33°C
SITE: DRM O PERSONNEL.: T. RoiAwea
Well Screen Depth: 44.10 ; 54,19 ft. | pump TypeMaterial; Bla-&'(cr 72 cuc ¢ Tide Cycle: [ ] High @
Initial Water Level: (.94 @ 1445 hrs. | Pump intake Depth: %7 Hiowe /547
Total Purge Volume= Ve § (gal@ Total Purge Time=___ £ (min) [J Not Atfected

Time [ Water Level | Volume |Flow Rate] Pump } Temp pH |[SpCond DO Tutbldlty{ Salinity] Eh Comments

feet below TOC mb mU/min | Settings °C mS/em mg/L NTU ppt mV

ia4s | 194 | — — o = - -
1455 ]| 2 o7 [3s00] 350 soz|tte |33 | 322 12 | 7277] 22

s505 § 2.\ 70¢Q | 35 87|74 |[(Bo]| 490 | 4£9 i8] 21

1515 | 2.\\ |I0500] 350 9.@Z|7.14 (V94497 | 23 | eg] 16

1525 2.1\ }|l4000] 35° 938 7. 13 |2099| 348 2.5 |12.145] 13

230 ill“ ——
Walter Qu;ﬂity Meter (SIN): TS Y Notes:
Control Box Type (SN): _ Q&P

dimeter (S/N): Lamtetbe __

Page 2




'“:l GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, inc. T T R
Page_| ot 2

Project Site Name: NSB-NLON / DRMO Sampie 1D No.. DRMO- aw/I1'S  aw-1s
Project No.: 7363 Sample Location: Mw/il S
Sampled By: 4. SUAMPSON

[ ] Domestic Well Data C.0.C. No.: O30P01 =02
[x] Monitoring Well Data Type of Sampie:
[ ] Other Well Type: [X] Low Concentration
[ ] QA Sample Type: [ ] High Concentration
SAMPLING DATA:
Datee 3-8 -0/ Color pH s.C. Temp. Turbidity Do Eh Salinity
ime:  [44S ~ Visual [Standard m8/cm | Degrees C NTU mg/1 mv ppt
Method:Low Flow/BladderPump | CL\ENV L 7. (6 7,735 ¢, 0 [ & 13.9F -T2 F, 37 |
PURGE DATA:
Date: 3- 6 0
Method:Low Flow/Bladder Pump
Monitor Reading {ppm):
Well Casing Diameter & Matenai See Attached Low Flow Purge Data Sheet
Type: 2. PV for Purge Data

otal Well Depth (TD):
Static Water Level (WL: 3. 0<F | T - v
lOne Casing Volume(gai):
{start Purge (hra): 13 3 e

. 1¥40 , _
End Purge (hrs): . )
(% - [\ = g

Total Purge Time min:_ & | Vel End oF SAMPUNY (l So 4-) .45

[Total Vol Purgea (gal): S & |

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Coliected
TCL VOLATILES (LOW-LEVEL) HCL/4°C 3 40 mi Vial -
ITCL SEMIVOLATILES . 4°c pY Qt. Amber Glass —
[TCL PEST/PCBs a°c o] Qt. Amber Glass —
TCL PAH ©c | Qt Amber Glass —
TAL METALS (TOTAL) HNO, / 4° C | L PE —
OBSERVATIONS / NOTES:

SOME AUN OFF MAY RE 9ETTIND INTD /LN

Circie if Applicable:
MS/MSD Dupilicate ID No.:

Signature(s):

=S S /o A




—)
T |vetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET ~ Well No.: _Cmu/l S

PROJECT: N<B - NLO N pate: 3-9.0/

PROJECTNUMBER: —3C > WEATHER: (LeCAST7T 35°F

SITE: PNNS | PERSONNEL: K. SiMPSON

Well Screen Depth: 3350 | /3.5° g Pump Type/Material: Biadle {7 €1}~ Tide Cycle: Dl High @

Initial Water Level: 3 04 @ 1336 hrs. | Pump Intake Depth: v /ﬁ Low® /S0O

Total Purge Volume=__ S./ @L) . Total Purge Tlme:ﬂ__éft_, (min) [] Not Atfected

Time “ Water Level {Volume| Flow Rate] Pump || Temp| pH |Sp Cond] DO |Turbidity} Salinity| Eh J Comments
feet below TOC | -mt mUmin | Settings ff °C mS/cm mg/L NTU " ppt mv

L lzor I — = 1T -1-1-1-1-1=1- ST PIRYE

40 13.10 (o] 300 se%so S4 745 |72220 [$.3) [3ST 13,96 149 VRCTAZ N

350 [[3.i0 Pl I5- 6 |7.00 [7.635 |[£.98 | (0 |4as Fiss]| ™ €

1400 3,23 (57 1104 2.4k 1529 42 14:20 FiLd) <UAR

1400 | 3.2 159 |76 {7590 |4:83 (3.6 |18 |10

1420 [3. 25 s9 123 17-572 | 443 | 3.3 |4 19 F(ed

1403, 31 60 [7Zp [7¢993.87 [ 2.6 |52 (160

(433,35 4 0.0 |70) 17,717 13.e5712.2 | 425 Flel

440 [3.20 |50 | W I 16.01746 [727235 3. 94| 1.8 [4.27 | l6Xenn ARYE

i T—1

Water Quality Meter (S/N): ¥YS [ Notes:
ontrol Box Type (S/N): ,QG D _
Turbidimeter (S/N): (A MOTTE -

 Page X ot X



N ;. GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS. inc. ' ) . z
, Page_/ ot <
Project Site Name: NSB-NLON / DRMO Sampie ID No.: DRMO- EM W //0= Gw.11
Project No.: 7363 Sample Location: GMwyr/ D
Sampled By: T PO J i
[ ] Domestic Well Data , C.0.C. No.: 030801 -02
[x] Monitoring Well Data Type of Sample:
[ ] Other Well Type: [X] Low Concentration
[ ] QA Sample Type: [ ] High Concentration
SAMPLING DATA: .
Date.  3/08/ o/ Color L pH SC. | Temp. | Turbidity DO Eh Salinity
ime: VLR Visual [Standard m8/cm | DegreesC| NTU mg/l | mV ppt
Method:Low Flow/Bladder Pump LEAR 676 123.92} 70.87 | 38 0. 80 -6© | r 56
PURGE DATA:
Date: 3 /08 (0}
|Method:Low Flow/Bladder Pump
Monitor Reading (ppm): -
Well Casing Diameter & Matsnal See Attached Low Flow Purge Data Sheet
Type: 2 ° PVC for Purge Data
otal Well Depth (TD): 35 :
Static Water Level (WL): /3¢
E;e Caeng Volume(gal). A &
Is—nn Purge (hrs): /325
End Purge (hre). /s H &S
Total Purge Time (min): 8©
Total Vol. Purged (gal): 24 L
SAMPLE COLLECTION INFORMATION:
. Analysis Pressrvative Container Requirements Collected
TCL VOLATILES (LOW-LEVEL) HCL/4°C (3) 40miVial [
[TCL SEMIVOLATILES 4°c /7 2) Qt Amber Glass -~
TCL PEST/PCBs ' 4°C ( 2)  Qt Amber Glass -
[TCL PAH 4°C ') Qt. Amber Glass el
[TAL METALS (TOTAL) HNO,/4°C (1) LPE -
OBSERVATIONS / NOTES:
s/ Cor Dammpe S = SUCLHEE Rurd OFF Coved GET s~ 7o nfsle.
Ccvererfe ""/@;rnc,(;
Circie it Applicable: Signature(s):
MS/MSD | Duplicats 1D No.: e M




'H;lretra Tech NUS,Inc. LOW FLOW PURGE DATA SHEET ~ Well No.: _gaiv /2
PROJECT: NS8B NioN DATE: o©3-08-0!
PROJECT NUMBER: 7363 WEATHER: o cAsT € 35°F
SITE: - PRMO PERSONNEL: T Roy41iM
Well Screen Depth: 75 |85 ft. | Pump TypeMaterial: 8B4 0£R / réed? Tide Cycle: []Highe
Initial Water Level: /.94 @ _ /327 wrs. | Pump Intake Depth; &2’ Low@ 500
Total Purge Volume= 24 (98l (LD Total Purge Time= 8o (min) [] Not Atfected
Time |} Water Level | Volume |Flow Rate] Pump § Temp pH ISpCond DO [Turbidity Salinity] Eh Comments
feet below TOC mL mU/min | Settings °«C mS/cm mg/L NTU ppt mVv
A I5R (650 Faa?
/335 ﬂ /75 3000 | 30090 " n/o co |67 |2¢9.97 {6 73 | ¢4 |52 |~/5 et e
/345 § /.98 éoo9o | 300 " 08t V670 |2s.00 L oa3 | 27 |i5s29 |-35 w Y/ ou
i355 | 200 [99°¢ | 300 w M08 a7 |ze58) rao | 12 |12 |-20 | v /5 st
/905 | 2.2 (12009 | 300 H /0.84 6.73 |240Z | 2.05 | 7.6 |/45T | =44 TRRTIT
/45 ﬂ 202 /5000 | 309 i 70.8316.7¢ |2339 | /35 |5.9 |/M498]|-50 TR
1425 2,0; /8 002 oo " H /0.8316,74 (2383 ' [l 43 1494 | -54 C’/wa/zjz -
/435 | 202 |21099 | 300 0 lws7le75 2386 | 158 |51  |i¢¢7]|-58 " 5 e
/445 || 2.02 24 000 | oo " H,‘c, 97 & 76 (2395 | 0.9-|3 8 [r95€|~€9 0 . /;‘J
] .
14590 i -9 5’;4;5"’“ e |
..ﬁ 4
Waler Quality Meter (SN):  Y'ST 7 Notes:
C ‘rol Box Type (S/N): QED
LaMorrs

1. .dimeter (S/N):

Page

I~
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'ltl GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, Inc

Page_}__ of 2

[ ] Other Well Type:

[ ] QA Sample Type:

Project Site Name: NSB-NLON / DRMO Sample ID No.: DRMO- (o MW/ L S _GW-1)
Project No.: CTO 2587 Sample Location: WMWIS
- Sampled By: wethwvpn
[ ] Domestic Well Data C.0.C.No.: 41 503
[x] Monitoring Well Data Type of Sample:

[X] Low Concentration
[ ] High Concentration

2] A

Time: V€19

Color

S.C.
mS/cm

Turbidity

Method Low FIow/Bladder Pump

opj';'y
m P)

Date: ul&mo\

Method:Low Flow/Bladder Pump

Monitor Reading (ppm): "1- O 2

Well Casing Diameter & Material
Type: 2 O\

Total Well Depth (TD): 15 ]

Static Water Level (WL): 7-52. |

One Casing Volume :
Start Purge (hrs):  { 7 3*

End Purge (hrs): | € {4
Total Purge Time (min):

4 L.

Total Vol Purged {

See Attached Low Flow Purge Data Sheet
for Purge Data

Pruervaﬂve

Collected

Analysh Container Requirements
TCL VOLATILES (LOW-LEVEL) _HCL/4°C 3 - 40mi Vial —
TCL SEMIVOLATILES - 4°¢ \ Qt. Amber Glass L
TCL PEST/PCBs 4°C ) Qt. Amber Glass L
TCL PAH £Lc |- Qt. Amber Glass o
TAL METALS (TOTAL) HNO,/4°C L —860mL PE "
Tal Meinls (diesolued) w0, [4°C L- S00mbl PF e

Duplicate ID No.:

z::) Signature(s):
¢mzlw

(/U LM/MJ/}L,




'ﬂ;lretra TechNUS, Inc. LOW FLOW PURGE DATA SHEET  WellNo.: __"y plul1 S

PROJECT: NaE - NLON DATE: [o] 2 33)C\
PROJECT NUMBER: CTo I51 WEATHER: Cloudy - | oux, 105
SITE: ; Z2RMO PERSONNEL: thle Hyraan
Well Screen Depth: 9.7 /131 | Pump TypeMateriatn\ndds ¢/ kdic|n Tide Cycle: [] High @
Initial Water Level: .92 e_ll ﬁfl hrs. | Pump Intake Depth: N\ Lowe { 8 1%
Total Purge Volume=_ {4 . U (gal /L) Total Purge Time= l‘S (min) [] Not Affected
Time || Water Level | Volume |Flow Rate| Pump || Temp pH [Sp Cond DO Turbldilyf Sall oé\p Comments
feet below TOC mL mb/min | Settings C mS/cm mg/L NTU pt mV
1724 | 152 B0 o7 —
1739 ﬁ_%> 329 (Jo2 | g L2785 e 189 | T 4.0
1 744 .92 | 3250 3249 e $ 11 g d12772|483 | 30| ~— lu 2
1149 152 %b 325 e S0 buela723/4.89 | 288 ) — | 200
| 154 192 leseal 335 ik Jlol 54 laks»lsxs | J.eg 1 —— 1 79.1
L7159 1.5 %1 22] 335 lo 9] 42 1226411401 0.54] ™ | K1
904 1.5419350] 335 ot ] 6.2k ]2927] 36| ool — 1932
15 09 154 [11318) 325 (bL2] LAV |2474 1% b3] g7 | — 1967
1La2d 155 [1300al 325 531 w2124l s sl 0d4a] — Jwaon
1519 1.55 114l 35] 325 \ 54| M 2409]s 74 021 | = Ji04.3
Water Quality Meter (SN): AABN\DTT AR Notes:
Control Box Type (S/N): TA\RD 532 AR
irbidimeter (S/N): 1728- 1L00

rage .

of &



'ﬂ:l GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, Inc

PageL of _;2

Project Site Name:
Project No.:

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

[ ] QA Sample Type:

CTO

NSB-NLON / fmea- DKM
7 N

Sample ID No.:

- emuas el
prmo Gty

Sample Location:

(e M 2

Sampled By:
C.0.C. No.

ﬁ\Sla

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

SAMPLING DAYA:

pH S.C.

Temp.

Date: (8 I\ /o \ Color Turbidity . O‘Z,r% Salint :
Time: ite 27 Visual | Standard| mS/am | Degrees C NTU mg/l
[Method Peristali Aeoar | 13511894 1151 a. > | 246 | AN) _

Date: 2|3 \/p

Method:Resstaltic-Rump o\

Monitor Reading (ppm):

Well Casing Diameter & Material
Type: 2' PVC

Total Well Depth (TD): 1+ 3. {0

Static Water Level (WL): [, S

One Casing Volume(gdl): {p.1o L
Start Purge (hrs): 154 7
EndPurge (hrs): Vo Q@ 7

Total Purge Time (min): ‘* O

L

Total Vol. Purged (g8l):

See Attached Low Flow Purge Data Sheet

for Purge Data

Collected

Analysis Preservative Container Requirements
TCL VOLATILES HCL/4°C 3- 40 mi Vial .~
TCL SEMIVOLATILES Lc 4- Qt. Amber Glass L
TCL PEST/PCBs &C . 1 - Qt. Amber Glass 1
TCL PAH 4£Lc { - Qt. Amber Glass ‘L
TAL METALS (TOTAL) + Hardness HNO,/4°C 1- 500 ml PE [
TAL METALS (DISSOLVED) HNO,/4°C 1-500ml PE [
TotalQrganic Carbon (TOC) "ACL73°C 740 mL Glass
EhemicaT Uxygen Damanmd+CoD)- H S0+42-6 1. 250 mi-RE-
Alkalinity-Chioride-Suliale; FBE— 425 7-500 Ml PE —

MS/MSD

DuplonieidNe:




— |
-It,retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: _Lmwz8%

PROJECT: DPWC - 12 round Gy lm%kh‘ Sam plxﬂ DATE: _ (o)) / Ol ,
PROJECT NUMBER: __ (9 | WEATHER: wiorcast  7O<

SITE: D Pyes PERSONNEL: ¢ \\vv\on [Eg\ R 1

Well Screen Depth: bolef 13 Lo ft. | Pump TypeMaterial: Hhiadde Tide Cycle: [] High @

Initial Water Level: .20 e hrs. | Pump Intake Depth; ﬁ Lowe 4{(-09

D Not Affected

_Total Purge Volume=____1>.C (gal@ Total Purge Time= 40 (min)
Time Water Level | Volume |Flow Ratej Pump || Temp pH ISpCond DO TurbiditJ inity O\RKE Comments
feet below TOC mlL mb/min | Settings °C mS/cm mg/L NTU P m

oo 2OR | _ -
19417 l.Jw - HDHO .i.a,o}‘w““ Lol | Tk | oesle.oq | VT -299
557 1 a0 [35ct]25¢ [Zhesli543] 734 [7563[115 |10 e
16c1 k.3 | J0cC | 25T 5;50'“"1"15.&70 1.24 | 7936|200 | A3 g3
&ha 59 [ ] 25¢ |55 o5l 591 | 135|936 | 228 | B b 35
16,7 i 45 |1oscol 350 |BEePHs42] 13309599 | 210 ] 3.5 203 |
1622 LAl WIoAc] 350 |2e=™lis.»g] 1.54[1959]2 10 | § 2 21D

Z6E

;627 (.45 13cco | 350 | s00™ifis v [ 2135|9884 g1k | 4.3 =221 1]
Water Quality Meter (SN): QAR T TA A Notes:

Control Box Type (S/N):
“irbidimeter (S/N):

Q1B0 58DAR

| 12F-

|

Page, of_ 2



'“_-_l GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, Inc

Project Site Name:
Project No.:

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

2971

NSB-NLON / AHEEHK( Mo 709\
clo

[ ] QA Sample Type:

Page \ of &

DEMO-(,muw20- 6w
~CAN-R6

Sample 1D No.:

Sample Location: ___ Mw 2D
Sampled By:

C.0.C. No.: A\
Type of Sample: '

[X] Low Concentration
[ ] High Concentration

Date: Ca -21-01{ Color ﬁH s.C. Temp. Turbidity DO /55
Time: [ O Visusl |Standard| mS/cm | DegreesC | NTU mgA E ppt
) 5 2.3

Method:Peristaltic Pump

Monitor Reading (ppm):

Well Casing Diameter & Material
Type: 2" PVC

Total Well Depth TD): 78 R
Static Water Level (WL): _';.‘-r‘f
One Casing Volume(gai):

Start Purge (hrs): { 55~

End Purge (hrs): V(1O

Total Purge Time (min): 4 &
[Total Vol. Purgeb'w: V.54

See Attached Low Flow Purge Data Sheet
for Purge Data

Analysis Preservative Container Requirements Collected
TCL VOLATILES HCL/4°C 3 - 40 mi Vial vl
TCL SEMIVOLATILES 8P°c £ - Qt. Amber Glass v
TCL PEST/PCBs £c 3. Qt Amber Glass [
TCL PAH 4°cC £ - Qt Amber Glass —
TAL METALS (TOTAL) +Herdness— HNO,/4°C 1- 500 ml PE [
TAL METALS (DISSOLVED) HNO,/4°C 1-500ml PE -
Total-Osganie-Carbonttos) HCL/4°C 2- 40 mL Glass —_—
Chemical Qxygan Demend-(COD) HS0,/4°C 1 - 250 mL PE —
Alkalinity-Ghiende-Suliate-TDS. 4£oc 1-500 ml PE —

c] Signature(s):

MS/MSD Duplicate ID No.:

S—




'ﬂ;lretra TechNUS, Inc. LOW FLOW PURGE DATA SHEET ~ Well No.: _(vw 2D

PROJECT: DR (2th Qtr SAmPLE DATE: (5-2\-O\

PROJECT NUMBER: 709\ WEATHER: OVE (R ¢ ¢§T TJO°F
SITE: - ] R MmO PERSONNEL: Ep RO s RamsEnre
WellScreenDepth: 68 8 s 788 tt. | Pump TypeMaterial: Buapose/Cuc | Tide Cycle: (] High @

Initial Water Level: 2.44 @ 19 | L " hrs. | Pump intake Depth; 7 50+ PV < R Llowe |33
Total Purge Volume= 2 25 (gal @ Total Purge Time= 99 e (min) [] Not Affected

Time || Water Level | Volume |Flow Rate|] Pump | Temp pH |[SpCond DO Turbidity{ Salinity OfE}/ Comments
Vv

feet below TOC mL mUmin | Settings °C mS/cm mg/L NTU ppt

1540 oo | (0L | SR RA]— B — [ re Fege
1599 ]| 5.50 ' K] 308 ¢85

(Lio 15.52 20~ | 3584/, 413 {72 [2v2iv [(57 [0 | — |-2¢27

(G\S 19.98 3502 .20 |73 [24235|Kiqy| 3.2 | — [-25B7

1626 s .6t 250, A 13.921C. 74 |2985] }.98 |3 0 | — [Zéq

1625 15,99 Fowk 3G 76 [23%v2]4.783.0 | ~ |-2783

Lo 14557 3o [387(6.77 |236¥e| S4% | 2-5 | — |-2777]

1635 15.94 350 e o8 oER Tz . | = [-28W

wto |5.99 250 [»55 Tl 13 61, 2222574 B 1+ ,Z'o — [2e 5
eErMD e%‘;@3 NURING
- < [ormenrioc

SO M fE
(O ATHRIEE

AP STRNG
SULPHUl
(&3] % 5

oD G, &
ca;oﬁg_ 1

Water Quality Meter (SN): O] D139) AR w | £820 5ohbE Notes: '_nib w05y
Control Box Type (SN): MPlo—1olLd !
irbidimete: (S/N): 171»9 - L0

Page _ »f 2



FJ’] i

11:' GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, inc

[ ] Other Well Type:

[X] Low Concentration

[ ] QA Sample Type:

[ ] High Concentration

Page_ of
Project Site Name: NSB-NLON / DRMO Sample IDNo.. DRMO- | N\ 131cS  GW-1
Project No.: 70%\ Sample Location: M i<
Sampled By: VYA
[ 1 Domestic Well Data C.0.C. No.: #I ?o 5
[x] Monitoring Well Data Type of Sample:

SAMPLING DAYA;:
Date: (3/.05/0) Color pH s.C. Temp. | Turbidity Do : s::yy/
Time:  OQ XD mgh DKIP; “
Method:Low Flow/Bladder Pump :

Date: (, /5 '/‘A ]

Method:Low Flow/Bladder Pump
Monitor Reading (ppm):

Well Casing Diameter & Material
Type: 2 Y P\/ &

Total Well Depth (T0): V&(p |
Static Water Level (WL): 3.(» ]
One Casing Volume(gfl): (5 |
Start Purge (hrs): o'g 20

EndPuge(hrs): DG 21
Total Purge Time (min): &0
Total Vol. Purged (gaf]” \ o O

See Attached Low Flow Purge Data Sheet

for Purge Data

Collected

Analysis Container Requirements
TCL VOLATILES (LOW-LEVEL) HCL/4°C 2 — 40 mi Vial {m
TCL SEMIVOLATILES Lc L = {1 Ok Amber Glass o
TCL PEST/PCBs 4°c Q- 1L ot Amber Glass 4
TCL PAH 4£©c i =1L Ot Amber Glass 2
TAL METALS (TOTAL) HNO,/4°C | -5bOmk PE jay
TAL METALS (DLSSOLVED) 1400, /4°C )

1-STOmL PE

i stgn’turqs);

uplicate ID No.:

ez

CICHRCLER30IC!

/



'H;lretra TechNUS, Inc. LOW FLOW PURGE DATA SHEET ~ Well No.: _(mulu®
PROJECT: NSR - NLEK DATE: /25/0
PROJECT NUMBER: C o 72570 WEATHER:  SUnu -
SITE: Do PERSONNEL: h“g“m@\ Romse
Well Screen Depth: F.G 7 \8. L ft. | Pump TypeMaterial: Sadds Tide Cycle: [] High @
Initial Water Level: T.u] @ O§)S  hrs. | Pump Intake Depth; Orowe
Total Purge Voluma:__l&_D__ (gal @ Total Purge Time=____ 50 (min) ﬂ Not Affected
: o
Time || Water Level | Volume |Flow Ratej] Pump | Temp pH [SpCond DO Turbidityl Sali Eff Comments
feet below TOC mL Rk{min Settings °C mS/cm mg/L NTU pt mVv
450/15R -
B0 ‘€4 - 2OE>T. A Hoodpore,
03as %.109 (eoo | 200 [ P®Asel von ] 10!l | 299 (Dl ]| 3. €6, 9 F 0
Z_L)‘/S[ _ .
0¥ 30 %. 10 2000 | 2c0 LD | et | 220 [ 571 ] 2.2 Q. |
CEAS £ 0 200 | 200 Fxatlag 1922 | 93¢t V.G 105 ¢
ogas || 8-7C | 4qoon| 2co 1986 | wa7 |22 %2360 V¥ na. e
0350 €.\ Scee laece 49\ leas 23y Jaolklyvn 32,4
0859 | %7V | GocC] 2ec 142 |G32 222 2] 24 137, 2
£690Q %1 | 1000 | 20¢ %2 lG.antagy (a0 [ 095 139.4
0o | §.1 spoo | zoo wod 1211222 [a02] 040 140.4
DTS il 000 | 200 042 |27 | 222 |02 ] 3.35 43,7
0920 || 5 21 10000 | 200 ot a4 2224 12]0.35 i44.4
eqs% || 811 lvooo laoc el Gas| 2ad) 4¢a| .0 146.3
0930 | 5 LR0cn R0 n 24 (0,24 20110 ] 638 Jay. 2
Water Quality Meter (SN): QAR 1T 1A Notes:_ Olat o€ o habhles ¢ mm'ms
Control Box Type (S/N): OlAOO%D AR in ot uaker ‘
rbidimeter (S/N): 112%- 1650

Page _

f
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'ﬂ;l GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, inc

Page_l_ of é
Gw-L
Project Site Name: NSB-NLON / DRMO Sample ID No.: DRMO- WMWK D = G-+
Project No.: ZOHY \ Sample Location: Qm!! 6D
~ Sampled By:
[ ] Domestic Well Data C.0.C. No.: &4 150 5“
[x] Monitoring Well Data Type of Sample:
[ ] Other Well Type: [X] Low Concentration
[ ] QA Sample Type: [ ] High Concentration

Date: @-29' 0\ Color pH S.C. Temp. Turbidity

o ‘{g Salinity

Do
"
Time: 905 Visual [Standard| mS/cm | Degrees C NTU mg/l mV ppt
Method: Low Flow/Bladder Pump ClLead . 1 o1

Date: (29 -O\

Method:Low Flow/Bladder Pump

Monitor Reading (ppm): AA

. |welt Casing Diameter & Material See Attached Low Flow Purge Data Sheet
v 2t for Purge Data
Total Well Depth (TD): 6.0

Static Water Level (WL): &40
One Casing Volume(gal): MA-

Start Purge (hrs): 830
End Purge (hrs): 905
Total Purge Time (min): 35

Total Vol Purg‘ed }j&ﬁr l'LZf J
Analyds Preservative ' Container Requirements Collected
_ [TCL VOLATILES (LOW-LEVEL) HCL/4°C 3% 40 mi Vial v
TCL SEMIVOLATILES : 4Lc | X Qt. Amber Glass g
TCL PEST/PCBs 4°cC 2 % Qt. Amber Glass L
TCL PAH 4£c { = Qt. Amber Glass —
TAL METALS (TOTAL) HNO,/4°C | x5 LPE [
TALwaS (DLD) 1%.5 —

Lol Signature(s):

MS/MSD Dupllcate 1D No.:




- 'ﬂ;lvetra Tech NUS, Inc. . LOW FLOW PURGE DATA SHEET

Well No.: Lvuw 6D

Initial Water Level:

8.‘\0 @821 hrs.

Pump Intake Depth:

PROJECT: NSB-N o DATE: ( -25-0O,

PROJECT NUMBER: 20 WEATHER: Quuvy 705
SITE: [0 (S PERSONNEL: _EEE,O ) Ry SER
Well Screen Depth: 365 / “ 6.0 Pump Type/Matg:_iM__ Tide Cycle: | High @

[JLowe

Total Purge Volume= 2.5 (gal@ Total Purge Tlme=___§z__, (min) E Not Affected
Time }| Water Level | Volume |Flow Rate] Pump | Temp pH Sg Cond DO Turbidit\l Salinity Oéif Comments
feet below TOC mL mU/min | Settings °C p&S/cm mg/L NTU ppt mv f
. . E{e]Y
30 |89t 350 [3eeMf
835 8.8L (750 U ot [¢os P35 505130 | — [44.7
810 II8&2 (3506 0.8 1] .00 |2472 [ 3094 |25 -~ 620
815 (885 500 045634 {25« | (37 |IY ~ (728
gso |88y |moeo 37|5- 48 [2552 |0 85|13 | — 180.
855 g8y |8750 10.935.92 2585 [0.GO]IXL | - 836
qoo |8 25 |luspe v 10.92] 598 ho |06t |i 2 -~ 188.3
o5 (88T linyo (350 [3::7%]]048 598 R623 0.6 ||| - [q..7
Water Quality Meter (S/N): Notes:

Control Box Type (S/N):
" urbidimeter (S/N):

Page _

of L



'l‘-;l GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, Inc

Project Site Name:

NSB-NLON / DRMO Sample ID No.: DRMO- (p{Mi 1S -~ Gt~

Page_\ of 2_
Geuw -\

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

Project No.: TJONy L TO Sample Location: __ @ pmeq.S

Sampled By:  __P1Zscp 14 RAmize
C.0.C. No.: ¥i502
Type of Sample: .

[X] Low Concentration

[] QA Sample Type:

[ ] High Concentration

SAMPLING _D.k}',A».

Date: & -2 3-C 1t Color pH Sc. [ Temp. Turbidity Do N Salinity
Time: [0S Visual | Standard| psS/am | DegreesC NTU me/l o ppt
Method:Low Flow/Bladder Pump  |C/_ i3+t iz 130 [{1.5210.50 |12 635 S5.4 —
PURGEDATA::

pate: G -25-C (

Method:Low Flow/Bladder Pump

Monitor Reading (ppm): |\ "

Weil Casing Diameter & Material

mpe ) PV

Total Well Depth (TD):

Static Water Level (WL): & O

One Casing Volume(gal): A
Start Purge (hrs): t-lSj

End Purge (hrs): Lﬂﬂg

Total Purge Time (min): ‘[‘
Total Vol Purget} QDEFL‘ ’L,

See Attached Low Flow Purge Data Sheet
for Purge Data

Preservative Container Requlrements Collected

Annlysis
TCL VOLATILES (LOW-LEVEL) HCL/4°C 2, % 40 ml Vial <
TCL SEMIVOLATILES 4£c i x Qt Amber Giass o
TCL PEST/PCBs 4P°c 2 % Qt Amber Glass «
TCL PAH 4°c _ \ ¥ Ot AmberGlass -
TAL METALS (TOTAL) HNO,/4°C H.S LPE L
h« {D LS) e.se e

- [Circla it Applicable::

I Signature(s)

MS/MSD Dupllcate ID No.:

e




rbidimeter (S/N):

|
1t’l’etra Tech NUS, Inc.  LOW FLOW PURGE DATA SHEET Well No.: _Gruw3s
PROJECT: DRWMC QTR SPe. (J2RD) DATE: _ (,-23 -0\
PROJECTNUMBER: 709\ CT® 257 WEATHER: OVER CAST 70
SITE: DD ASH Ncos PERSONNEL: RGO LA MSEL
Well Screen Depth: / ft. | Pump TypeMaterial: Pepppta= | Tide Cycle: L] High @
Initial Water Level: Mﬂ@ 1757 hrs. | Pump Intake Depth: A< Lowe NA
Total Purge Volume= (gal/L) Total Purge Time= (min) Not Affected
Time || Water Level | Volume |Flow Rate| Pump 'Temp pH S&Cond bo TurbidityrSalinity oﬁﬁ _ Comments

feet below TOC mb mbU/min | Settings °«C prS/cm mg/L NTU ppt mV
1757 406 2507, | %a B SIART
1800 40k 750 ’ 5.5 [sa 22 [2&5 [5.F [— (¢le¢
go9 ol IL¥5© | ¥ 508 {543 |30 (243 |37 | — 19
sio |40 |220° 5o s 3o 25613 [~ 7)1
(515 [0t |50 | “° ['Bueri4q1 ({510 |30 |250 1055 — |[12.%
1820 JT04 |4700 4.52]5.01 | 30 |254 |O40]| - 1759
1830 [T7.04 7200 468 |5.(1 | 30 162 |0.50 QB |~
(835 | .01 |Bt50 (64 |5.04 | 20 (245 |OSD By
1310 | O [A100 460 {502 [3= 268 [0.9°9 3.\
(815 [[4.ov  [j250 1%958(5.(% |30 |245 |[Oso 5.1

(PuRee (dmPLETERS
.

Water Quality Meter (SN): O} D39} Notes:
Control Box Type (S/N): MmPin-i010

1733 - 1600

rage _




-3 |
")

Tetra Tech NUS, Inc

Project Site Name: NSB-NLON / DRMO

Project No.:

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

[ ] QA Sample Type:

Page_| of .2

Sample ID No.: DRMO- {, A\ 108 aw-19.

Sample Location: [, VAW 10S
Sampled By: e ean
C.0.C. No.: 4\ 50

Type of Sample:;

[X] Low Concentration
[ ] High Concentration

Date: \g{4d ! Ol Color pH s.C. Temp. Turbidity Do _ é%? p ali
Time: 19:C Visusl | Standard| mS/om | Degrees C NTU me/l m ppt
Method:Low Flow/Bladder Pump | Glooy “T1.9L 55%_‘_}_.94 L O ©0.5% '-va_b.'?. (9

Date: U. / 24 /O‘

Method:Low Flow/Biadder Pump

Total Well Depth (TD): |3 .Q
+ [Static Water Level (WL): 4,24

One Casing Volume( b L
Start Purge (hrs): 154D
End Purge (hrs): |9 QO

Total Purge Time (min): 35
Total Vol. Purged (gal):

Monitor Reading (ppm):
Well Casing 5ame£er & Material See Attached Low Flow Purge Data Sheet
Typed! V'V L for Purge Data

Preservative

Analysis Container Requirements Collected

TCL VOLATILES (LOW-LEVEL) HCL/4°C 3 - 40 mi Vial 7
TCL SEMIVOLATILES 4°c /= _Qt. Amber Glass e
TCL PEST/PCBs °c [ — Ot Amber Glass o
TCL PAH 4°C - Qt. Amber Glass [
TAL METALS (TOTAL) HNO,/4°C 1-stbi. PE i
Tl Dieselycd metols NIV L {-S66mbi PE —

i) Signature(s):

MSMSD Duplicate ID No.:

—

——

Q“ka@ ¢ [oadEmanr

-



Well NO.: Gowoios

'ﬂ;'retra Tech NUS,Inc. LOW FLOW PURGE DATA SHEET

PROJECT: NSBR - peen) DATE: (a4 ]/0\
PROJECT NUMBER: C o 2571 WEATHER: e (¢owen 2GS
SITE: D £MO PERSONNEL: \je\lmpv, Rorm<ee
-Well Screen Depth: 34  [_13.5 _ft. | Pump TypeMaterial: D\dd Acy~ Tide Cycle: [ ] High @
Initial Water Level: 4.24 @ __ 1820 hrs. | Pump intake Depth: Hilowe i
Total Purge Volume=__ | &. D (gal @l Total Purge Time=__ 2 O (min) [] Not Affected
. ¢
Time || Water Level | Volume |Flow Rate| Pump ll Temp pH |[SpCond DO TurblditJ Syliz(y %\’ Comments
feet below TOC mL mbL/min | Settings °C ' mS/cm mg/L NTU ppt mvV
1949 4.24 — LTS ?’O%(m“n.q 11 7296 | e 2 5.0 MOK
1836 4 15 1150 350 1SPSIH jiodota] 799 | S83D : (e, R -53.4
1995 ll 4 25 1395001 350 1,93 290 {50 | @39 3% 9%,
L Qcc | 429 [5350 | 3950 12,00 293 [S6oRq | C 24 | 4.1 A5V
1905 | 4.2¢ 2060 | 350 Ve | 440 159150k ] 3.0 2358
1990 §| 427  [3150] %0 ol %38 18319 6ed ] V] 250. ]
1905 || 4.2 josSpal 350 1Wagl1s7 Issx»|owa W< 2519
1azo | 430 1995 ol 350 1104 | 160 [Ssw Josg | O 2586 || Senpb
Water Quality Meter (SN): 4481317188 Notes:

Control Box Type (SN): __Q1Rp 56> AR
1728 - 1L0O

rbidimeter (S/N):

Page _




D Tetra Tech NUS, Inc

GROUNDWATER SAMPLE LOG SHEET

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

Page___ of _
L Gw4Z
Project Site Name: NSB-NLON / DRMO Sample 1D No.: DRMO- (LMW 10D awers
Project No.: 709 | Sample Location: W)
» Sampled By: %}Z
[ ] Domestic Well Data C.0.C. No.: 41960

Type of Sample:
[X] Low Concentration -

[ ] QA Sample Type:

[ ] High Concentration

Time: {4 277

Color pH S.C. Temp. Turbidity
Visual Standard

Salinity
ppt

Method:Low Flow/Bladder Pump

———

Date: (5-2<-O)

Method:L.ow Flow/Bladder Pump

Monitor Reading (ppm):

Well Casing Diameter & Material
Type: 2,‘( ev C

Total Well Depth (TD): 5%, 1O
Static Water Level (WL): 2.35

See Attached Low Flow Purge Data Sheet
for Purge Data

One Casing Volume(gal): NA

Start Purge (hrs): { 8 52—

End Purge (hrs): {427

Total Purge Time (min): > 5

Total Vol. Purged (galll** \2. 29]

Analysis Preservative Container Requirements Collected
TCL VOLATILES (LOW-LEVEL) HCL/4°C 2 % 40 ml Vial v
TCL SEMIVOLATILES Lc { % Qt. Amber Glass [
TCL PEST/PCBs Lc 2 ¥ Qt Amber Glass [ s
TCL PAH £c | x Ot Amber Glass [
TAL METALS (TOTAL) HNO,/4°C 0.5 LPE —
mmsm(\ocs) NRD of 4 € O-s APt o

;] Signature(s):

MSMSD Duplicate ID No.:

—

UL on




'H;Iretra TechNUS, Inc.  LOW FLOW PURGE DATA SHEET

Well No.: GMW IO ©

Page _

PROJECT: NSB  NLok) QTR SPymfrupic DATE: & -A1-O
PROJECTNUMBER: 7091| -\210, CTO 257 WEATHER:  OVELCES T
SITE: Q_Rw O ~ PERSONNEL: Py w) Rmeesifl
Well Screen Depth: 44,00 /_9%. 10 . | Pump TypeMaterial: BLiovrk/TBecy  Tide Cycle: [] High @
Initial Water Level: .55 @ _( 8> hrs. | Pump Intake Depth: “t9 ! Low@ |Y41GHK
Total Purge Volumes= glﬂS (gall@ Total Purge Time= 35 (min) D Not Affected
Time (| Water Level | Volume |Flow Rate{ Pump | Temp pH Sg/Cond DO H’urbidiq Salinity OEP‘!’ Comments
_ feet below TOC mL mi/min | Settings °C mS8/cm mg/L NTU ppt mvV
185 25C |og Bl IS0y |72 [i3nq (e (7.2 | — |203
es7 2.39 i7sc | 35T Je. 7] 724 \enas |37 | q — |7V
1aeZ | 2.39 |%50c | 5D 1454 224 eeVL2R 4.9 | — |-97¢
Q6 7| 1. 25 350 .92 7.2%{A43] 047 [ 4.5 -l01.8
atz §| 239 700D I4.9D0] 225 [\3052 ©-33 | 3.9 -11577
417 12.%5 - |[8150 (.49]7.26 (V32| Ot | 2.9 122
[a22 |A. 35 |loseo | & 1549 [7.20 [\V3220[C.53 |3.0 -2l
927 2.5 [(Liyof 35¢ (4451726 | 3302|0473 0 =127-2
[ Purds. e 0
Water Quality Meter (S/N): 151 O(D 1 294 Notes: _Jem PLiMb HOSE PELE 1TV WELL
Control Box Type (SN):  MPJO - {al3. w/larmpeess STEEL HoYe CLPAMP,
~irbidimeter (S/N): 735 -1(00

of



"Itl GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, inc

NSB-NLON / DRMO

Page_  of

Lw - T
Sample 1D No.: DRMO- £ T i 1S~ = Ao

Project Site Name:

[ 1 Other Well Type:

Project No.: Sample Location: 2T
Sampled By: Iy
[ ] Domestic Well Data C.0.C. No.: Ayeap)
[x] Monitoring Well Data Type of Sample:

{X] Low Concentration

[ ] QA Sample Type:

[ ] High Concentration

SAMPLING DATA:: HHEEEERRE A

Date: {5 ~23-¢31 Color pH s.C. Temp. Turbidity DO =] Salinity
Time:  [{, 4 C Visual . | Standard{ mS/em | Degrees C NTU mel O%& ppt
Method:Low Flow/Bladder Pump | CJEAR |7 35 [475C [17. 2+ \.C oGS |~Abe.2] =—
PURGE DATA:

Date: & - YY)~ {
Method:Low Flow/Bladder Pump

Total Well Depth TD): 12 5O

Static Water Level (WL): 3. 15~

One €uasing-Volume(gal):

Start Purge (hrsy: | 9 44

End Purge (hrs): (o ST O

Total Purge Time gming: 5%
Total Vol. Purged (o) 2. 44
e

{Monitor Reading (ppm): —

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

Type 2. OV for Purge Data

Coliected

Analysis Preservative Container Requirements
TCL VOLATILES (LOW-LEVEL) HCL/4°C 3 K 40 mi Vial o
TCL SEMIVOLATILES 4°c / Ot Amber Glass
TCL PEST/PCBs 4°C 7- Qt. Amber Glass —
TCL PAH °c [ Qt. Amber Glass e
TAL METALS (TOTAL) HNO,/4°C JLBE— S0C .k P15 r—
L pmE RS (OLS) HiNe Lt gponkl PR =

st Signature(s):

MS/MSD

P

Duplicate ID No.:

e LU




'H:lretra TechNUS,Inc. LOW FLOW PURGE DATA SHEET ~ Well No.: GIMw 115 - Gw -1

PROJECT: DRV V2 O sfL DATE: (-22-0y

PROJECT NUMBER: WEATHER: ¢ i cuoy

SITE: DRV C PERSONNEL: CQReD i) Rehwzrld

Well Screen Depth: 350 7/ 135¢ f. | pump Typemateriat: DLaopr € @l Tide Cycle: (] High @

Initial Water Level: 2.45 @ {5406 . hrs. | Pump Intake Depth: ~ LbC O Low@ | 59

Total Purge Volume= (gal/L) Total Purge Time=___ 7 5 (min) (] Not Affected

Time || Water Level | Volume |Flow Rate] Pump 'femp pH SnCond DO Turbidity{ Salinity CE{: u Comments
Ifeet below TOC mL mb/min | Settings «C prSicm | mglk NTU ppt mV

545 | Do 267 e 1736|127 (95t \To | - Ros

550 || ».5¢ ) M R RANIEEE I R At

1555 | 367 (1w (T3 (wslogys | 73 | = 2220

oo | % 4= U [ 734] 2.33 a0t |oBd | 2.8 | = 2354

icos || & 55 kY i 7.20] 734 |horc|ossy | L@ | — |-Tws

iLlo | 355 | 17323] 73 [4i40]10.01 Do | =~ |27

|&15 O TEAH BT | DEAD |570¢ PuRce L& fow o

\L2o | 2.70 267 1814|7536 42507  lCco | - 275U

63 | 565 2¢72 V279l 735 lawslicu|as | - Fewa

137 1355 207 A7 3314 Ve VY | — 28

120 || 3.0 267 (724739 (%252 15511 O — |-28¢
CURGE Drnf’:Zrﬁlil

Water Quality Meter (S/N):

Control Box Type (S/N):
irbidimeter (S/N):

(9L OIDI31) M “/G820 % *Notes:

LR meTIE

V7139 ~lbpo

Page

~E
b




"ltl GROUNDWATER SAMPLE LOG SHEET
Tetra Tech NUS, inc

Page_j_ of Q

Project Site Name: N

SB-NLON / DRMO Sample ID No.: DRMO- (¢ YW\ 1] ¥YGW-13,

Project No.:

[ ] Domestic Well Data
[x] Monitoring Well Data

Sample Location: (s must\ N
Sampled By: Wiz\lvvan
C.0.C. No.: 4160
Type of Sample:

[X] Low Concentration

[ ] Other Well Type:
[

[ ] High Concentration

] QA Sample Type:
SAMPLING DATA; 0= (0

Date: (% ]31']&\
Time: 1\ 30

Turbidity

Color

Method:Low Flow/Bladder Pump

PURGE DATA:

Date: U IE/D\

Method:Low Flow/Bladder Pump
Monitor Reading (ppm): ..——"
Well Casing Diameter & Material

At PO

Type:

Total Well Depth (TD): 85
Static Water Level (WL): 1o 7 |
One Casing Volume(gaﬂ lo.bb
Start Purge (hrs): 1545

End Purge (hrs):  1{3 2 0
Total Purge Time (min): 4‘5
‘Total Vol Purged = ?, 5

See Attached Low Flow Purge Data Sheet
for Purge Data '

Preservative

Analysis Container Requirements Collected
TCL VOLATILES (LOW-LEVEL) HCL/4°C 40 mi Vial
TCL SEMIVOLATILES e 1 -} LOt Amber Glass L
TCL PEST/PCBs c 2- | L 2 at. Amber Glass [
TCL PAH ©c | -] L Ot Amber Glass L—
TAL METALS (TOTAL) . HNO, / 4° C |-500MM. PE —
Al Mol (6 ad) }-500mL € -
OBSERVATIONS I NOTES:: L G

Sueshonalete Sarple ‘ﬂko}r&h‘] - Riser neecls g,
Q,L\./\' &.cuun % \r\c_\—)g 5’ &ﬂd

replaca heod,

Circla it Applicabie:

i) Signature(s):

MS/MSD Duplicate ID No.:

%W,Cuvﬁ(,’”’




'It'retra TechNUS, Inc. LOW FLOW PURGE DATA SHEET

Well No.: 21 (oMU D

PROJECT: RAMO . 12 Ruaskaby gr ok w,@;ug o, DATE: (0]23/01
PROJECTNUMBER: _ ( ;rc 2%57) , WEATHER:  <i,An
SITE: DEMD PERSONNEL: ! e “!QQ an Z g AMSer
Well Screen Depth: ‘/'V) | / %C) ft. | Pump Type/Material: ad u]\ Tide Cycle: O High @
Initial Water Level: LN @ _\519 hrs. | Pump Intake Depth: _ ¥ 2" Mirowe 4 59- ‘| [iﬁfm
Total Purge Volume= @ \3.5(gal@ Total Purge Time= ﬂﬁ (min) [] Not Affected
Time || Water Level | Volume |Flow Rate] Pump }§ Temp pH [SpCond DO [Turbidit Sa;?‘ (’}i‘i Comments
feet below TOC mL mU/min | Settings °«C mS/cm mg/L NTU t mV
585 [0 |seem | | adbaf\a.as( 701 |30l [0 10|23 (e.5 || Stact o
1990 L7 (e o0 | 3cc e 0S5 | 745 1940171632 1 27 94 )
1255 || 1.5D 3000 | %oO 553 | 1.04 139313t cae | 19 ~435.7
iwyoo N %[ 1500 | 3c0 514 | 7,04 |24a352l00k | 1S -140.4
oS I 1.9 OO0 | 360 15,067 1702 24621 1015 B. o 4.5
e ) 15001 300 550 172200 123894004 %.1 1419
b 15 [.% 4000 | 30C | lisar]eqq |amse|nag |1 5.9 14000
1vao  If1.8% 10500] 300 oodd 1Lqr 123820 1 003 [ 6.5 ~-140,5
125 [.98 12000} 300 19,20 | L3k {2331, |02 | 4§ -140.5
w30 [ (.9 135001 300 ’ 525 [i,96 |23t oV V] 4.0 H140. 7
Water Quality Meter (S/N):__@@_mm Q44127714N Notes:

Control Box Type (S/N):
irbidimeter (S/N):

MR D583 AR

\72% -\ 60O

Page _

of Z_
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Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: C.RICH DATE: OCTOBER 29, 2001
FROM: LINDA KARSONOVICH COPIES: DVFILE |
REV. 1

SUBJECT: ORGANIC DATA VALIDATION: VOA/SVOA/PEST/PCB/PAH
CTO 257, NSB NEW LONDON
SDG 4939

SAMPLES: 3/Aqueous/
DRMO-6MW2D-GW12 DRMO-6MW2S-GW12 DRMO-GWTB-062101

Overview

The sample set for the CTO 257, NSB New London, SDG 4939 consists of two (2) aqueous environmental
samples and one (1) aqueous field quality control sample. All samples were analyzed for volatile organic
compounds (VOCs). All of the environmental samples, except DRMO-GWTB-062101, were also analyzed for
semivolatile organic compounds (SVOCs), pesticides, polychlarinated biphenyls (PCBs), and polynuclear aromatic
hydrocarbons (PAHs). No field duplicate pairs were included in the SDG.

The samples were collected by TetraTech NUS on June 21, 2001 and were analyzed by Chemtech. Analysés
were conducted using the Contract Laboratory Program (CLP) Statement of Work (SOW) OLC02.1, and SW-846
Method 8310 analytical and reporting protocols.

The data were evaluated based on the following parameters:
* . Data Completeness

* Holding Times

GC/MS Tuning

Calibration

Blanks

Surrogate Spike Recoveries

Blank Spike Recoveries

Matrix Spike/Matrix Spike Duplicate Recoveries
Internal Standards Performance

Instrument Performance

Compound Identification

Compound Quantitation

Tentatively Identified Compounds (TICs)

*

* F o+ % o+ & 3 *
e & & 0 6 ¢ 0 0o 0 0 o o

The asterisk (*) indicates that all quality control criteria were met for this parameter. Qualified (if applicable)
analytical results are summarized in Appendix A. Results as reported by the laboratory are presented in Appendix
B. Appendix C contains Region | Worksheets, and Appendix D contains the documentation to support the
findings as discussed in this data validation report. The attached Table | summarizes the validation qualifications
which were based on the following information:



CALIBRATIONS

The following tables summarize calibration non-compliances and corresponding actions:

Compound
Acetone

2-Butanone
2-Hexanone

"~ 1,2-Dibromo-3-chloropropane
Chloroethane
1,1-Dichlorothene
1,2-Dichloroethane
Chloroform
1,1,1-Trichloroethane
Carbon tetrachloride
1,2-Dichloropropane
cis-1,3-Dichloropropene

Associated Samples:

Compound
2.4-Dinitrophenol
2,2'oxybis(t-chioropropane)
N-Nitroso-di-n-propylamine
2-Nitroanline

Associated Samples:

Calibration Actions:
D -
X -
R -

ADDITIONAL COMMENTS

IC cC
06/29/01 06/30/01
RD R
R RX
R R
R RX.

X

X

X

X

X

X

X

X
DRMO-6MW2D-GW12
DRMO-6MW2S-GW12
DROM-GWTB-062101
IC CC
06/24/01 06/30/01
D

X

X

X
DRMO-6MW2D-GW12
DRMO-6MW2S-GW12

Percent Relative Standard Deviation > 30%; Estimate (UJ) nondetected results.
Percent Difference > 25%; Estimate (J) positive and (UJ) nondetected results.
Relative Response Factors < 0.05; Reject (UR) nondetected results and estimate, (J) positive.

The laboratory did not report to the requested reporting limits in the Statement of Work for the semivolatile, PCB,
and PAH fractions. The laboratory was contacted and resubmitted the Form Is for these results.

Positive results reported at concentrations below the CRQL were qualified as estimated, (J).

The following compounds were reported in both the volatile and semivolatile fractions. The volatile fraction had
the lower reporting limit. No qualifiers were assigned on this basis.

1,2-Dichlorobenzene 1,3-Dchlorobenzene

1,4-Dichlorobenzene

1,2,4-Trichlorobenzene

The text of this report has been formulated to address only those problem areas affecting data quality.




OVERALL ASSESSMENT

Laboratory Performance: The laboratory was unable to obtain acceptable percent differences between initial
and continuing calibration response factors for several volatile and semivolatile compounds. The laboratory was
unable to obtain acceptable relative response factors for several volatile compounds.

Other Factors Affecting Data Quality: None.

The data for these analyses were reviewed with reference to the Region | EPA "Volatile and Semivolatile Data

Validation Functional Guidelines - Part lI" (12/96).

“| attest that the data referenced herein were validated according to the agreed upon validation cntena as specified
in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

ETetraTech NUS

Linda Karsonovich
Chemist/Data Validator

h NUS

etra

Joseph A. Samchuck
Data Validation Quality Assurance Officer

Attachments:

1. Appendix A - Qualified Analytical Results »
2. Appendix B - Results as Reported by the Laboratory
3. Appendix C - Regional Worksheets

4. Appendix D - Support Documentation



NSB NEW LONDON
SDG 4939

TABLEl. Summary of Tentatively Identified Volatile Compounds

TiC DRMO-6MW2D-GW12
Unknown(s) X



NSB NEW LONDON
SDG 4939

TABLE Il Summéry of Tentatively Identified Semivolatile Compounds

TiC None Reported



APPENDIX A

QUALIFIED LABORATORY RESULTS




CTO2" NEW LONDON

WATE:. ATA
CHEMTECH CONSULTING GROUP Page !
SDG: 4939

SAMPLE NUMBER: - DRMO-6MW2D-GW12 DRMO-6MW2S-GW12 DRMO-GWTB-062101
SAMPLE DATE: 062101 06/21/01 06/21/01 11
LABORATORY ID: N4939-02 N4939-01 N4939-03

QC_TYPE: NORMAL NORMAL NORMAL

% SOLIDS: 0.0% - 0.0% 0.0 % 100.0 %
UNITS: UGA UG UG

FIELD DUPLICATE OF:

RESULT QUAL CODEIRESULT QUAL CODE |RESULT QUAL CODE |RESULT QUAL CODE

VOLATILES

1,1,1-TRICHLOROETHANE 1 uJ c 1 [UN} C 1 uJ C
1,1,2.2-TETRACHLOROETHANE 1 u 1 U 1 U
1,1,2-TRICHLOROETHANE 1 U 1 U 1 U
1,1-DICHLC&§THANE 1 ul c 1 w Cc It uJ (o]
1,1-DICHLOROETHENE 1 UJ c 1 uJ C 1 [§N] C
1,2,4-TRICHLOROBENZENE 1 U 1 U 1 U
1,2-DIBROMO-3-CHLOROPROPANE 1 UR cn UR C |1 UR C
1,2-DIBROMOETHANE 1 U 1 U 1 U
1,2-DICHLOROBENZENE 1 U 1 U 11 U
1,2-DICHLOROQETHANE 1 U 1 U 1 U
1,2-DICHLOROPROPANE 1 uJ Cc 1 UJ cI ud C
1,3-DICHLOROBENZENE 1 U 1 U 1 U
1,4-DICHLOROBENZENE 1 U n U 1 U

2-BUTANONE 5 UR C 5 UR C I5 UR (]
2-HEXANONE 5 UR c |s UR c |s UR c

4-MET HYL‘-2-P_EAITANONE 5 U 5 U 5 U

ACETONE 5 UR C |5 UR C {5 UR (o
BENZENE 1 U 1 u 1 U
BROMOCHLOROMETHANE 1 \Y 1 U 1 U
BROMODICHLOROMETHANE 1 U 1 U 1 U

BROMOFORM 1 U 1 U 1 U

BROMOMETHANE 1 U 1 U 1 )

CARBON DISULFIDE 0.9 Jd P 1 U 1 U

CARBON TETRACHLORIDE 1 Ud Cc I UJ C It ud (o]
CHLOROBENZENE 1 U 1 u 1 U
CHLORODIBROMOMETHANE 1 U 1 U 1 U

CHLOROETHANE 1 uJ [of k| UJ C It Ud C
CHLOROFORM 1 uJ cI uJ C {1 uJ C
CHLOROMETHANE 1 U 1 U .1 U
C18-1,2-DICHLOROETHENE 1 U 1 U 1 U

CiS-1 ,&DlCHLOROPROPENE 1 ud cCIt uJ C It uJ C
ETHYLBENZENE ) 1 V] 1 U 1 U

WAV_RES DBF

08/17/01



CTO257-NEW LONDON
WATER DATA

CHEMTECH CONSULTING GROUP
SDG:'4939

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

DRMO-6MW2D-GW12
06/21/01

N4939-02°

NORMAL

0.0 %

UGL

DRMO-6MW2S-GW12
06/21/01

N4939-01

NORMAL

0.0%

uGL

DRMO-GWTB-062101
06/21/01

N4939-03

NORMAL

0.0 %

UGL

1

100.0 %

Page

RESULT  QUAL

CODE

ESULT _ QUAL

CODE

RESULT QUAL CODE

RESULT

QUAL

CODE

VOLATILES
METHYLENE CHLORIDE

bl

P

O-XYLENE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

PG QPG PRFY I PR EFNY IV N B )

clcjcjcicicicjcicic

b ok [ed fed b jod b [t 2 |O

clejcliecliclelclcle]e-

A afaalalalailN

cljciclclciclclicejcic

VINYL CHLORIDE

WAV_RE ] 0817101



CTO!
WATER uATA

CHEMTECH CONSULTING GROUP

SDG: 4939

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

NEW LONDON

DRMO-6MW2D-GW-12
06/21/01

N4939-02

NORMAL

0.0 %

UGL

DRMO-8MW2S-GW-12
06/21/01

N4939-01

NORMAL

0.0%

UGL .

!/

100.0 %

11

100.0 %

Page

RESULT  QUAL

CODE

RESULT  QUAL

RESULT

QUAL

CODE

RESULT

QUAL

CODE

SEMIVOLATILES
1,2.4-TRICHLOROBENZENE

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

cjcjcijc

cjcicijc

_2,2-OXYBIS(1-CHLOROPROPANE)

c
[

c
<

2,4,5-TRICHLOROPHENOL

c

c

2,4,6-TRICHLOROPHENOL

n
(=]
[

3
c

2 4-DICHLOROPHENOL

(6,
c

(¢,
c

2,4-DIMETHYLPHENOL

w
[

c

2,4-DINITROPHENOL

n
(=]
[
[

]
o
[
[

2 4-DINITROTOLUENE

2 8-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

opaajnjoainjon
cijcjcjcicic

clcjcjcjcjc

2-NITROANILINE

N
o
c
[

n
(=]
[
[

2-NITROPHENOL

384-METHYLPHENOL

3,3-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-NITROANILINE _

4-NITROPHENOL

BENZOIC ACID

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

(¢ ]
cljcjcjejojcjcjcjcjcjcjciclc

o,
ciclcjcjcicjciclcicjciciclcjc

BIS(2-ETHYLHEXYL)PHTHALATE _

WAS_RES.DBF

11/02/01




CT0257-NEW LONDON
WATER DATA

CHEMTECH CONSULTING GROUP
SDG: 4939 -

"~ SAMPLE NUMBER:

SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

DRMO-6MW2D-GW-12
06/21/01

N4939-02

NORMAL

0.0%

UGA.

DRMO-6MW2S-GW-12
06/21/01

N4939-01

NORMAL

0.0 %

UG

/1

100.0 %

/1

100.0 %

Page

RESULT  QUAL

CODE|JRESULT  QUAL

CODE

RESULT

QUAL

CODE

RESULT

QUAL

CODE

SEMIVOLATILES
BUTYL BENZYL PHTHALATE

CARBAZOLE

DI-N-BUTYL PHTHALATE

-

E-S

DI-N-OCTYL PHTHALATE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

ISOPHORONE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

ofunjoalojo|jojoion]jainianjo]=2]oo

EICICACIEI CI CO 0 A ol Kl R Pl S

NITROBENZENE

PENTACHLOROPHENOL _

N
o

nN
(=]

PHENOL

clelelelglelcic]clcicic|elc]-ic]|c

v

(&)

Sl E IR EEEEEEEEEE EE

WAS_RE: ! 11/02/01



CTO257-NSB NEW LONDON

WATER DATA
CHEMTECH CONSULTING GROUP | Page !
SDG: 4939
SAMPLE NUMBER: DRMO-6MW2D-GW-12 DRAMO-6MW2S-GW-12
SAMPLE DATE: 06/21/01 06/21/01 1l 1
LABORATORY ID: : N4939-02 N4939-01
QC_TYPE: NORMAL NORMAL
% SOLIDS: 0.0% 0.0% 100.0 % 100.0 %
UNITS: uGnL UGL
FIELD DUPLICATE OF:
RESULT  QUAL CODEJRESULT _ QUAL CODEJRESULT  QUAL _ CODE|RESULT QUAL  CODE
PESTICIDES/PCBs
4,4-DDD 0.02 u 0.02 u
4,4-DDE 0.02 u 0.02 U
44-0DT 0.02 u 0.02 U
ALDRIN 0.01 U 0.01 U
ALPHA-BHC 0.01 U 0.01 U ~
ALPHA-CHLORDANE 0.01 U 0.01 U o
AROCLOR-1016 . 0.2 u 0.2 Y] o
AROCLOR-1221 0.4 1] 04 u
AROCLOR-1232 0.2 U 0.2 U -
AROCLOR-1242 0.2 u 0.2 U -
AROCLOR-1248 0.2 U 0.2 U =
AROCLOR-1254 0.2 U 0.2 1]
AROCLOR-1260 0.2 U 0.2 1]
BETA-BHC 0.01 U 0.01 U
DELTA-BHC 0.01 U 0.01 1]
DIELDRIN 0.02 u 0.02 U
ENDOSULFAN | 0.01 U 0.01 u
ENDOSULFAN |l 0.02 U 0.02 U
ENDOSULFAN SULFATE 0.02 u 0.02 u
ENDRIN 0.02 U 0.02 1]
ENDRIN ALDEHYDE 0.02 u 0.02 u
ENDRIN KETONE : 0.02 u 0.02 U
GAMMA-BHC (LINDANE) 0.01 Y 0.01 U
GAMMA-CHLORDANE 0.01 u 0.01 u
HEPTACHLOR 0.01 u 0.01 u
HEPTACHLOR EPOXIDE 0.01 u 0.01 u
METHOXYCHLOR 0.1 u 041 u
TOXAPHENE 1 U 1 v

WAP_RES.OBF 07/26/01
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CTO0257-NEW LONDON

WATER DATA 1
- CHEMTECH CONSULTING GROUP Page

SDG: 4939

SAMPLE NUMBER: DRMO-6MW2D-GW-12 DRMO-6MW2S-GW-12

SAMPLE DATE: 06/21/01 06/21/01 I /1

LABORATORY ID: N4939-02 N4939-01

QC_TYPE: NORMAL NORMAL

% SOLIDS: 0.0 % 0.0% 100.0 % 100.0 %

UNITS: . . UGAL UG/

FIELD DUPLICATE OF:

RESULT QUAL CODE|RESULT QUAL CODE |RESULT QUAL CODE |RESULT QUAL CODE

POLYNUCLEAR AROMATIC HYDROCARBONS

ACENAPHTHENE 0.016 U 0.016 U
ACENAPHTHYLENE 0.013 U 0.013 u
ANTHRACENE 0.28 v 0.03 U
BENZO(A)ANTHRACENE 0.012 7] 0.012 ]
BENZO(A)PYRENE 0.021 u 0.021 U
BENZO(B)FLUORANTHENE 0.02 ] 0.02 v
BENZO(G,H,I)PERYLENE 0.009 1] 0.009 ]
BENZO(K)FLUORANTHENE 0.02 u 0.02 U
CHRYSENE _ 0.012 U 0.012 ]
DIBENZO(AH)ANTHRACENE 0.014~ U 0.014 U
FLUORANTHENE 0.009 U 0.009 ]
FLUORENE 0.007 1] 0.007 u
INDENO(1,2,3-CD)PYRENE 0.49 0.49 U
NAPHTHALENE 0.008 U 0.008 1]
PHENANTHRENE 0.004 U 0.004 ]
PYRENE 0.008 U 0.008 U

WAA_RE 11/02/01




Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: C.RICH * DATE: - AUGUST 7, 2001
FROM: ERIN M. FAUST COPIES: DV FILE

SUBJECT: INORGANIC DATA VALIDATION — TAL METALS -
Lo CTO-257 NSB NEW LONDON
SAMPLE DELIVERY GROUP (SDG) - 4939

SAMPLES: 2/Aqueocus/
DRMO-6MW2D-GW-12 DRMO-6MW2S-GW-12

Overview

The sample set for CTO 257, NSB New London, SDG 4939, consists of two (2) aqueous
environmental sampies.

All samples were analyzed for target analyte list (TAL) metals. The samples were collected by
TetraTech NUS on June 21, 2001 and analyzed by Chemtech Consulting Group under Naval
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC)
criteria. Metals analyses, with the exception of mercury, were conducted using Contract
Laboratory Program (CLP) method ILM04.1. Mercury analyses were conducted using EPA
method 245.1. '

All metals analyses, with the exception of mercury, were conducted using Inductively Coupled
Plasma (ICP) methodologies. Mercury analyses were conducted using Cold Vapor Atomic
Absorption (CVAA).

These data were evaluated based on the following parameters:

* Data Compieteness

* Holding Times

Calibration Recoveries

Laboratory Blank Analyses
Laboratory Control Sample Results
ICP Interference Check Sample Results
Matrix Spike Results

Laboratory Duplicate Results

ICP Serial Dilution Results

Sample Quantitation

Detection Limits

® & & & 0 & & 06 0 0 o0

* - All quality control criteria were met for this parameter.
‘Calibration Recoveries

The contract required detection limit (CRDL) percent recoveries for beryllium and mercury were <
80% quality control limit. Nondetected results reported for beryllium and mercury were qualified
as estimated, “UJ".



TO: C. RICH - PAGE 2
DATE: AUGUST 7, 2001

L aboratory Blank Analyses

The following contaminants were detected in the laboratory method blanks at the following
maximum concentrations:

Maximum Action
Analyte Concentration Level
Beryllium _ 0.20 ug/L 1.0 ug/L
Calcium 57.3 ug/L 286.5 pg/L
Iron 38.8 ug/L 194 pglL -

An action level of 5X the maximum concentration was used to evaluate the sample data for
blank contamination. Sample aliquot and dilution factors were taken into consideration when
evaluating for blank contamination. No validation action was necessary because all reported
results were either nondetected or greater than the action level.

ICP Interference Check Sample Results

The interfering analyte magnesium was present in sample DRM0-6MW2D-GW-12 at a
concentration that was comparable to the level of magnesium in the Interference Check Sample
(ICS) solution. Several analytes namely antimony, beryllium, cobalt, manganese and potassium
were present in the ICS solution at concentrations which exceeded 2X the Instrument Detection
Limit (IDL). Interference affects exist for antimony, beryllium and cobalt in the affected sample.
The nondetected results reported for antimony and beryllium were qualified as estimated, “UJ”.
The positive result reported for cobalt was qualified as estimated, “J".

Sample Quantitation

Due to uncertainty near the IDL, all positive results less than two times the IDL for cobalt, thallium
and zinc were qualified as estimated, “J".

Notes

The chain-of-custody lists total and dissolved metals to be performed on the samples in this SDG.
The laboratory was instructed by the project manager to analyze the total metals only.

Executive Summary

Laboratory Performance: Several analytes were present in the laboratory method blanks.
Mercury and beryllium were qualified due to calibration noncompliance.

Other Factors Affecting Data Quality: Cobalt, thallium and zinc were qualified due to uncertainty
near the IDL. The interfering analyte magnesium was present in sampie DRMO-6MW2D-GW-12.




TO: C. RICH - PAGE 3
DATE: AUGUST 7, 2001

The data for these analyses were reviewed with reference to the “National Functional Guidelines
for Inorganic Review", February 1989 and the NFESC document entitled *Navy IRCDQM"
(September 1999).

The text of this report has been formulated to address only those problem areas affecting data
quality.

“| attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

Tetra Tech NUS
Erin M. Faust
Environmental Scientist

}e{raTech“NUS
oseph A. Samchuck

Quality Assurance Officer

Attachments:

1. Appendix A - Qualified Analytical Results

2. Appendix B - Results as reported by the Laboratory
3. Appendix C - Regional Worksheets

4. Appendix D - Support Documentation



APPENDIX A
QUALIFIED ANALYTICAL RESULTS



Qualifier Codes:

= Lab Blank Contamination

= Field Blank Contamination

= Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance
= MS/MSD Noncompliance '
= LCS/LCSD Noncompliance

= Lab Duplicate Imprecision

Field Duplicate Imprecision

= Holding Time Exceedance

= |ICP Serial Dilution Noncompliance

= GFAA PDS - GFAA MSA's 1 <0.995

= ICP Interference - include ICSAB % R's

= Instrument Calibration Range Exceedance

= Sample Preservation

= Internal Standard Noncompliance

Intemal Standard Noncompliance Dioxins

NO2 = Recovery Standard Noncompliance Dioxins

NO3 = Clean-up Standard Noncompliance Dioxins

= Poor Instrument Performance (i.e., base-time drifting)

= Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
= Other problems (can encompass a number of issues)

= Surrogates Recovery Noncompliance

= Pesticide/PCB Resolution

= % Breakdown Noncompliance for DDT and Endrin

Pest/PCD% between columns for positive results

Non-linear calibrations, tuning r < 0.995 (correlation coefficient)

EMPC result

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is less than sampie activity

2 I rxX- " ITOHMTMOO®>
1}

2
(=]
—
¥

N<XXS<cCcHODIOTO
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CTO25" "SW LONDON
WATER. A

CHEMTECH CONSULTING GROUP
SDG: 4939

Page

SAMPLE NUMBER: DRMO-6MW2D-GW-12 DRMO-6MW2S-GW-12
SAMPLE DATE: 06/21/01 06/21/01% I /1
LABORATORY ID: N4939-02 N4939-01
QC_TYPE: NORMAL NORMAL
% SOLIDS: 0.0 % 0.0% 100.0% 100.0 %
UNITS: UG UGAL
FIELD DUPLICATE OF
RESULT QUAL CODEJRESULT  QUAL CODE |RESULT QUAL CODE JRESULT  QUAL CODE
INORGANICS
ALUMINUM 45.7 U 457 V)
ANTIMONY 3.7 uJ K 3.7 U
ARSENIC 5.0 ] 5.0 V)
BARIUM 111 19.3
BERYLLIUM 0.10 UJ CK {0.10 uJ (o]
CADMIUM 3.0 U 3.0 u
CALCIUM 232000 80500
CHROMIUM 5.0 U 5.0 U
COBALT 2.0 J KP 123 J P
COPPER 22 U 4.6
1RON 2260 254
LEAD 3.0 u 30 U
MAGNESIUM 946000 234000
MANGANESE 484 105
MERCURY 0.20 uJ C jo0.20 uJ C
NICKEL 4.0 (VR 40 U
POTASSIUM 531000 140000
SELENIUM 5.0 U 5.0 U
SILVER 5.0 U 5.0 U
SODBIUM 1470000 3370000
THALLIUM 9.2 J P 182 J P
VANADIUM 7.0 10.2
ZINC 8.5 U i0.8 J P

WAM_RES.DBF 08/20/01



Tetra Tech NUS - {INEFERNAL CORRESPONDENCE
TO: C. RICH DATE: OCTOBER 29, 2001
FROM: LINDA KARSONOVICH " COPIES: DV FILE
REV. 1

SUBJECT: ORGANIC DATA VALIDATION: VOA/SVOA/PEST/PCB/PAH
CTO 257, NSB NEW LONDON
SDG 4962

SAMPLES: _ 10/Aqueous/

DRMO-6MW01S-GW-12 DRMO-6MW10D-GW-12 DRMO-6MW10S-GW-12
DRMO-6MW-11D-GW-12 DRMO-6MW11S-GW-12 DRMO-6MW6ED-GW-12
DRMO-6MW6S-GW-12 DRMO-6MWES-GW-12 DRMO-6TB-062201
GWFD06250101

Overview

The sample set for the CTO 257, NSB New London, SDG 4962 consists of nine (9) aqueous environmental
samples and one (1) aqueous field quality control sample. All samples were analyzed for volatile organic
compounds (VOCs). All of the environmental samples, except DRMO-6WTB-062201, were also analyzed for
semivolatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), and polynuclear aromatic
hydrocarbons (PAHs). One field duplicate pair was included in the SDG: DRMO-6MW6S-GW-12 and
GWFD06250101.

The samples were collected by TetraTech NUS on June 22-25, 2001 and were analyzed by Chemtech. Analyses
were conducted using the Contract Laboratory Program (CLP) Statement of Work (SOW) OLC02.1, and SW-846
Method 8310 analytical and reporting protocols.

The data were evaluated based on the following parameters:
* . Data Completeness

* Holding Times

* GC/MS Tuning

Callibration

Blanks

Surrogate Spike Recoveries

Blank Spike Recoveries

Matrix Spike/Matrix Spike Duplicate Recovenes
Internal Standards Performance

Instrument Performance

Compound Identification

Compound Quantitation

Tentatively identified Compounds (TICs)

The asterisk (*) indicates that all quality control criteria were met for this parameter. Qualified (if applicable)
analytical results are summarized in Appendix A. Results as reported by the laboratory are presented in Appendix
B. Appendix C contains Region | Worksheets, and Appendix D contains the documentation to support the
findings as discussed in this data validation report. The attached Table | summarizes the validation qualifications
which were based on the following information:



HOLD TIME

The semivolatile and PAH fractions of samples DRMO-6MW11D-GW-12 and DRMO-6MW11S-GW-12 were
extracted eight days after sample collection. Positive and nondetected results were qualified as estimated, J and

UJ, on this basis.

CALIBRATIONS

The following tables summarize calibration non-compliances and corresponding actions:

IC CcC
Compound ‘ 07/05/01 07/05/01
Methylene chioride D
Acetone RD RX
2-Butanone R R
4-Methyl-2-pentanone D
2-Hexanone RD , R
1,2-Dibromo-3-chloropropane RD RX
1,2,4-Trichlorobenzene D
Associated Samples: All

Calibration Actions:

D - Percent Relative Standard Deviation > 30%; Estimate (UJ) nondetected results.

X - Percent Difference > 25%; Estimate (J) positive and (UJ) nondetected resuits.

R - Relative Response Factors < 0.05; Reject (UR) nondetected results and estimate, (J) positive.
BLANKS

The maximum concentration of contaminants found in associated laboratory method blank and/or field quality
control blanks (designated *) are summarized below:

Maximum Aqueous Blank
Compound Concentration Action Level
Methylene chloride* 1.3 gL 13 pg/L

Samples Affected: All
Blank Actions:

« Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U.
¢ = Value > CRQL and < action level; report value followed by a U.
« Value > CRQL and > action level; report value unqualified.

Dilution factors and sample aliquots used for analysis were taken into consideration prior to the application of all
action levels. Positive results for methylene chloride were qualified in the manner indicated by the blank action
table. Field quality control blanks were not qualified due to method blank contamination or contamination in other
field quality control blanks.

SURROGATE RECOVERY

Recoveries of two or more base/neutral fraction surrogates fell below the lower quality control limit in all of the
semivolatile samples. Positive and nondetected results were qualified as estimated, J and UJ, on this basis.




MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS

Relative percent differences (RPDs) exceeded the upper quality control limit for four compounds in the volatile
fraction. No qualifiers were assigned on this basis since the recoveries for these compounds were within the
acceptance ranges.

RPDs exceeded the upper quality control limit for all compounds in the semivolatile fraction. MS/MSD recoveries
were low for six of nine compounds in the MSD. Nondetected results for 2-chlorophenol, 1,4-dichlorobenzene, n-
Nitroso-di-n-propylamine, 1,2,4-trichlorobenzene, 4-chloro-3-methylphenol, and 2,4-dinitrotoluene were qualified
as estimated, UJ, in the unspiked sample DRMO-6MW6D-GW-12.

RPDs exceeded the upper quality control limit for anthracene, chrysene, and indeno(1,2,3-c,d)pyrene. Recovery
of anthracene fell below the lower quality control limit in the MSD. 'The positive resuit for anthracene was qualified
as estimated, J, in the unspiked sample DRMO-6MW6D-GW-12.

FIELD DUPLICATE RESULTS

The RPD exceeded 30% for anthracene in the field duplicate pair. Both results were less than the reporting limit.
No action was required on this basis.

COMPOUND QUANITTATION

Positive results in the semivolatile fraction were calculated using the initial calibration average relative response
factor (RRF) rather than the daily calibration RRF as per CLP protocol. No qualifiers were assigned on this basis.

ADDITIONAL COMMENTS

The laboratory did not report to the requested reporting limits in the Statement of Work for the semivolatile, PCB,
and PAH fractions. The laboratory was contacted and resubmitted the Form Is for these results.

Positive results reported at concentrations below the CRQL were qualified as estimated, (J).

The following compounds were reported in both the volatile and semivolatile fractions. The volatile fraction had
the lower reporting limit. No qualifiers were assigned on this basis.

1.2-Dichlorobenzene 1,3-Dchlorobenzene 1,4-Dichlorobenzene  1,2,4-Trichlorobenzene
The text of this report has i)een formulated to address only those problem areas affecting data quality.
ESSMENT
Laboratory Performance: The laboratory was unable to obtain acceptable percent differences between initial
and continuing calibration response factors for several volatile and semivolatile compounds. The laboratory was

unable to obtain acceptable relative response factors for several volatile compounds.

Other Factors Affecting Data Quality: None.



The data for these analyses were reviewed with reference to the Region | EPA "Volatile and Semivolatile Data
Validation Functional Guidelines - Part II" (12/96).

| attest that the data referenced herein were validated according to the agreed upon validation criteria as specified
in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).”

;%Tech ﬁ%s
Linda Karsonovich
Chemist/Data Validator

Joéeph A. Samchuck
Data Validation Quality Assurance Officer

Attachments:

1. Appendix A - Qualified Analytical Results

2. Appendix B - Results as Reported by the Laboratory
3..Appendix C - Regional Worksheets

4. Appendix D - Support Documentation




NSB NEW LONDON
SDG 4962

TABLEl. Summary of Tentatively Identified Volatile Compounds

TIC
Unknown(s)
ethane, 1,2-dichloro-1,1,2-trifluoro

6MW10D 6MW10S 6MW11D 6MW11S
X X X
X



NSB NEW LONDON
SDG 4962

TABLE Il Summéry of Tentatively Identified Semivolatile Compounds

TIC None Reported



FIELD DUPLICATE RESULTS

Fraction Compound DRMO-6MW6S-GW-12
Volatile ND
Semivolatile  Bis(2-ethylhexyli)phthalate 1.5
Di-n-butyl phthalate i0U
PesttPCB ND
PAH Anthracene 0.01
Acenaphthylene 05U

ND ~ Not Detected
NC - Not Calculated, positive result less than reporting limit.

GWFD06250101

ND
1.9
1.2
ND

0.07
0.12

RPD

23.5%

" NC

150%
NC



APPENDIX A

QUALIFIED LABORATORY RESULTS




CTO2 NEW LONDON
WATER .ATA

CHEMTECH CONSULTING GROUP
SDG: 4962

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY {D:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

DRMO-6MWO1S-GW-12
06/23/01

N4962:04

NORMAL

00%

uGnL -

DRMO-6MW10D-GW-12
06/24/01 .

N4862-07

NORMAL

0.0%

UGAL -

DRMO-6MW10S-GW-12
0672401

N4962-06

NORMAL

00%

uGa

Page 1

DRMO-8MW11D-GW-12
06/22/01 '
N4962-01

NORMAL

0.0 %

UGL

_RESULT

QUAL

- CODE

|RESULT

QUAL

CODE

RESULT

QUAL

CODE

RESULT

QUAL CODE

VOLATILES
1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE _

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2 4-TRICHLOROBENZENE

1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE <

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE _.

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

ojo|o|o

QOO0

ojojolo

BENZENE

'BROMOCHLOROMETHANE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE
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CTO257-NEW LONDON
WATER DATA

CHEMTECH CONSULTING GROUP
SDG: 4962

SAMPLE NUMBER:

SAMPLE DATE:
"LABORATORY ID:

QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

DRAMO-6MWO1S-GW-12 -

06/23/01
N4962-04
NORMAL
00%.
UGL

DRMO-6MW10D-GW-12

06/24/01
N4962-07
NORMAL . -
00% .
UGL

DRMO-6MW10S-GW-12
06/24/01

N4962-06

NORMAL

00 %

uGL

Page 2

DRMO-8MW11D-GW-12
06/22/01

N4962-01

NORMAL

0.0%

UGA

RESULT

__ QUAL

CODE

RESULT

QUAL

CODE

RESULT

QUAL

CODE

RESULT __ QUAL CODE

VOLATILES .
METHYLENE CHLORIDE

B

O-XYLENE

STYRENE_

TETRACHLOROETHENE _

TOLUENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

clelelelelelele .

TRICHLOROETHENE

VINYL CHLORIDE

h |t b ot Ja i [ Jaa e [N

cljcjclcjcjcjclclcic

Jolp|a]la]jajs|—j=2]=]IN
] 1 :

[ S

Py piry iy e iy BV P Y I B LN

cljclcjclicjcijcicicic

Jiry g guirg purg gy Y E Y B L)

NJetelclelelcielecic]e
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CTO2 {EW LONDON

WATER DATA

CHEMTECH CONSULTING GROUP
- SDG: 4962

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

DRMO-6MW11S-GW-12
06/22/01

N4962-02 .

NORMAL

00%"

UG

DRMO-6MW6ED-GW-12
06/25/01

N4962-09

NORMAL

0.0%

uGA

DRMO-6MW6ES-GW-12
06/25/01

N4962-08

NORMAL

0.0%

‘UG

DRMO-6MWES-GW-12-D

Page 3

DRMO-6MWIS-GW-12
06/23/01.

N4962-05

NORMAL

0.0%

UGL

RESULT

QUAL .

ESULT

QUAL

CODE

RESULT

QUAL

CODE

RESULT

QUAL CODE

VOLATILES
1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

cljcjcjcjc

1,2,4-TRICHLOROBENZENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHL OROETHANE

1,2-DICHLOROPROPANE

1,3:DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

olojo|o

QOO0

(21121 (2219

oooo‘lrt‘g"é olo

BENZENE

BROMOCHLOROMETHANE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE ~

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE _

CHLOROFORM

CHLOROMETHANE

clelele ' cle
clelelcle|c|c|clclc|c|c|SIEISIS|cle|clic|cle|SIElc|cl<|c]e

cijcjcjclcjcic|cjcjclicic

CIS-1,2-DICHLOROETHENE

Ci8-1,3-DICHLOROPROPENE

ETHYLBENZENE
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CTO257-NEW LONDON
WATER DATA

CHEMTECH CONSULTING GROUP
- SDG: 4962

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

DRMO-6MW11S-GW-12
06/22/01

N4962-02

NORMAL

00%

UGL

. DRMO-6MWED-GW-12 -

06/25/01
N4962-09
NORMAL
00% -
UG

DRMO-6MW6S-GW-12
06/25/01

N4962-08

NORMAL

0.0 %

UGL

DRMO-6MW6S-GW-12-D

Page 4

DRAMO-6MWS-GW-12
06/23/01

N4962-05

NORMAL

00%

UGA

RESULT

QUAL

CODE

ESULT  QUAL

CODE

RESULT

QUAL CODE

RESULT

QUAL CODE

VOLATILES
METHYLENE CHLORIDE

B

B

O-XYLENE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

cicjelejcjcjcia

TRICHLOROETHENE

Ola|d]jdfjecrfaa]|a]aiailo

e|elcicleleleleclce]e

PRI Y Y S E S P N B

VINYL CHLORIDE

[+

U [y Py piFg gy Y BN ES R

cljcjejcjcjcjclialcic
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CTO2 NEW LONDON
WATER uATA

CHEMTECH CONSULTING GROUP
SDG: 4962

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

DRMO-8WTB-062201
06/22/01

N4962-03

NORMAL

0.0%

. uen

GWFD06250101
06/25/01 -

N4962-12

NORMAL

0.0 %

UGL
DRMO-6MW6S-GW-12

11

1000 %

11

100.0 %

Page

RESULT . . QUAL

CODE

RESULT  QUAL

CODE

RESULT

QUAL

RESULT

QUAL

CODE

" VOLATILES
1,1,1-TRICHLOROETHANE

CODE

1,1,2.2- TETRACHLOROETHANE

1,1,2-TRICHLORGETHANE -

1,1-DICHLOROETHANE

_1,1-DICHLOROETHENE

clelelele

1,2,4-TRICHLOROBENZENE

[t
[

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHL OROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE _

4-METHYL-2-PENTANONE

ACETONE

ojojojo

OJOI0I0

BENZENE

BROMOCHLOROMETHANE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE _

CHLOROFORM

CHLOROMETHANE

CiS-1,2-DICHLOROETHENE

CiS-1.3-DICHLOROPROPENE
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CT0257-NEW LONDON
WATER DATA

CHEMTECH CONSULTING GROUP
SDG: 4962

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

DRMO-6WTB-062201
06/22/01

N4962-03

NORMAL

0.0 %

UGA

GWFD06250101
06/25/01
N4962-12
NORMAL

0.0 %

uGn

DRMO-6MWES-GW-12

11

100.0 %

/1

100.0 %

. Page

RESULT  QUAL

CODERESULT - QUAL

CODE

RESULT

QUAL

CODE

RESULT

QUAL

CODE

VOLATILES
METHYLENE CHLORIDE

w

cp

O-XYLENE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE _

S BN B B B B e e Y
cljcicjcjcjcic|cic]s

ah ok b bk Jadd Jada [ b =2 | O
cjclceclciclciciclicic

VINYL CHLORIDE

WAV_RE f



' CTO: NEW LONDON

WATER UATA
CHEMTECH CONSULTING GROUP Page
SDG: 4962
SAMPLE NUMBER: DRMO-8MWO01S-GW-12 - DRMO-6MW10D-GW-12 - DRMO-6MW10S-GW-12 DRMO-8MW11D-GW-12
SAMPLE DATE: 06/23/01 06/24/01 06/24/01 06/22/01
LABORATORY ID: N4962-04 N4962-07 N4962-08 N4962-01
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0 % 0.0% 0.0% 0.0%
UNITS: UGL UGL - UGL UGL
FIELD DUPLICATE OF:
RESULT  QUAL CODE|RESULT  QUAL CODE |RESULT QUAL CODEJRESULT QUAL CODE
SEMIVOLATILES
1,2,4-TRICHLOROBENZENE 5 uJ R IS uJ RIS uJ RIS uJ HR
1,2-DICHLOROBENZENE 5 uJ ‘R |5 uJ R |5 uJ R |5 uJ HR
1,3-DICHLOROBENZENE 5 uJ R |5 uJ R |5 57 R |5 uJ HR
1,4-DICHLOROBENZENE 5 uJ R |5 uJ R |5 uJ R |5 uJ HR
2,2-OXYBIS(1-CHLOROPROPANE) 5 uJ R |S uJ R |5 uJ R |5 uJ HR
2,4,5-TRICHLOROPHENOL 5 UJ R |5 uJ R 15 uJ R |5 uJ HR
2.4,6-TRICHLOROPHENOL 20 uJ R |20 w R }20 UJ R |20 u HR
2.4-DICHLOROPHENOL 5 UJ R |5 uJ R |5 uJ R |5 uJ HR
2,4-DIMETHYLPHENOL 5 uJ R |5 uJ R uJ R |5 UJ . HR_
2.4-DINITROPHENOL ) 20 UJ R |20 UJ R |20 uJ R J20 uJ HE,
2,4-DINITROTOLUENE _ : 5 uJ R |5 uJ R |5 uJ R {5 uJ HR
2,6-DINITROTOLUENE 5 UJ R |5 U R }5 uJd R |5 uJ HR
2-CHLORONAPHTHALENE 5 uJ R |5 uJ R |5 uJ R 15 uJ HR
2-CHLOROPHENOL 5 uJ R |5 uJ R |5 uJ R |5 uJ HR
2-METHYLNAPHTHALENE 5 UJ R |5 U R |5 UJ R |5 uJ HR
2-METHYLPHENOL 5 uJ R |5 uJ R |5 uJ R |5 u HR
2-NITROANILINE 20 UJ R }20 UJ R J20 UJ R J20 W HR
2-NITROPHENOL 5 uJ R |5 wJ R uJ R |5 uJ HR
3&4-METHYLPHENOL 5 UJ R {5 ud R |5 uJ R |5 UJ HR
3,3"-DICHLOROBENZIDINE 5 uJ R |5 UJ R }5 uJ R |5 Ud HR
3-NITROANILINE 20 UJd R |20 uJ R |20 uJ R {20 uJ HR
4,6-DINITRO-2-METHYLPHENOL 20 uJ R |20 uJ "R |20 uJ R j20 uJ HR
4-BROMOPHENYL PHENYL ETHER 5 uJ R |5 uJ R |5 UJ R |5 UJ HR
4-CHLORO-3-METHYLPHENOL 5 uJ R |5 uJ R |5 uJ R |5 uJ HR
4-CHLOROANILINE 5 uJ R |I5 uJ R |5 UJ R |5 uJ HR
4-CHLOROPHENYL PHENYL ETHER 5 uJ R 5 uJ R |5 uJ R {5 uJ HR
4-NITROANILINE ‘ 20 uJ R j20 uJ R J20 uJ R ]20 uJ HR
4-NITHOPHE§OL 20 uJ R |20 uJ R J20 UJ R 120 UJ HR
BENZOIC ACID 5 UJ R |5 U R |5 uJ R |5 uJ HR
BIS(2-CHLOROETHOXY)METHANE 5 uJ R |5 UJ R |5 uJ R |5 uJ HR
BIS(2-CHLOROETHYL)ETHER 5 UdJd R |5 uJ R |5 UdJ R |5 UJ HR
_BIS(2-ETHYLHEXYL)PHTHALATE 19 J R 15 UJ R {15 J PR |24 J HPR

WAS_RES.DBF 11/02/01



CTO0257-NEW LONDON
WATER DATA

CHEMTECH CONSULTING GROUP Page

SDG: 4962

SAMPLE NUMBER: DRMO-6MW01S-GW-12 DRMO-6MW10D-GW-12 - DAMO-8MW10S-GW-12 DRMO-6MW11D-GW-12
SAMPLE DATE: 08/23/01 06/24/01. - 06/24/01 06/22/01

LABORATORY (D: N4962-04 - N4962-07 - N4962-06 N4962-01

QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 0.0% 0.0 % 0.0 % 0.0%

UNITS: UGL UG ugL UGL

FIELD DUPLICATE OF:

RESULT  QUAL CODEJRESULT _ QUAL CODE |RESULT QUAL CODERESULT  QUAL CODE

SEMIVOLATILES

BUTYL BENZYL PHTHALATE 5 uJ R |5 uJ R |5 uJ R |5 uJ HR
CARBAZOLE 5 UJ - R |5 uJ R |5 UJ R |5 (VA HR
DI-N-BUTYL PHTHALATE 5 uJ R |5 uJ R {5 uJ R |5 Ud HR
DI-N-OCTYL PHTHALATE 5 UJ R {5 UdJ R |5 UdJ R |5 UJ HR
DIBENZOFURAN 5 uJ Gl E uJ R |5 uJ R |5 UJ HR
DIETHYL PHTHALATE 5 uJ R |5 uJ R |5 uJ R |5 uJ HR

_DIMETHYL PHTHALATE 5 uJ R |5 UJ R {5 UJd R |5 UJd HR
HEXACHLOROBENZENE 5 *A] R |5 uJ R |5 uJ R |5 uJ HR

i HEXACHLOROBUTADIENE 5 uJ R |5 uJ R |5 uJ R |5 uJ HR

HEXACHLOROCYCLOPENTADIENE 5 uJ R |5 uJ R |5 uJ R |5 uJ HR
HEXACHLOROETHANE 5 UJ R |5 uJ R |5 UJ R |5 uJd HR
ISOPHORONE 5 UJ R |5 UJ R |5 UJ R |5 UJ HR
N-NITROSO-DI-N-PROPYLAMINE 5 UJ R |5 UJ R |5 UJd R |5 UJ HR
N-NITROSODIPHENYLAMINE 5 uJ R |5 uJ R |5 uJ R |5 uJ HR
NITROBENZENE 5 UJ R ]5 uJ R |5 uJ R |5 UJd HR
PENT/MROPHENOL 20 uJ R |20 UJ R |20 UJ R ]20 uJ HR
PHENOL 5 uJ R |5 uJ R |5 uJ R |5 uJ HR
WAS_RE i 11/02/01



CTOI NEW LONDON
WATER wATA

CHEMTECH CONSULTING GROUP
SDG: 4962

Page

SAMPLE NUMBER: DRMO-6MW11S-GW-12 DRMO-6MW6ED-GW-12 DRMO-86MW6S-GW-12 DRMO-6MW9S-GW-12
SAMPLE DATE: 06/22/01 06/25/01 06/25/01 06/23/01
LABORATORY ID: N4962-02 N4962-09 N4962-08 N4962-05
QC_TYPE: . NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 0.0 % 0.0% 0.0%
UNITS: UGL ' UGL UG uGn
FIELD DUPLICATE OF: : DRMO-6MW6S-GW-12-D
RESULT QUAL CODE|RESULT QUAL CODE |RESULT QUAL CODE|RESULT  QUAL CODE
SEMIVOLATILES
_1,24-TRICHLOROBENZENE 5 uJ HR |5 uJ R |5 UJ R |5 Ud R
1,2-DICHLOROBENZENE 5 Ud HR |5 uJ R |5 uJ R |5 uJd R
1,3-DICHLOROBENZENE 5 W HR |5 (VA R |5 uJ R 5 UJ R
1,4-DICHLOROBENZENE 5 uJ HR |5 UJ R |5 uJ R |5 uJ R
_2,2-0XYBIS(1-CHLOROPROPANE) 5 uJ HR |5 UJ R |5 ud R |5 uJ R
2.4, 5-TRICHLOROPHENOL 5 oW HR |5 Ud R |5 UJ R |5 UJd R
2,4,6-TRICHLOROPHENOL 20 UJ HR |20 UJ R |20 w R J20 UJ R
2,4-DICHLOROPHENOL 5 UJ HR |5 uJ R I5 uJ R |5 UJ R
2,4-DIMETHYLPHENOL 5 UJ HR |5 uJ R |5 UJ R |5 UJ R
2.4-DINITROPHENOL 20 uJ HR |20 uJ R |20 uJ R |20 uJ R
2,4-DINITROTOLUENE 5 UJd . HR |5 uJ DR {5 uJ R |5 uJ R
2,6-DINITROTOLUENE 5 UJ HR |5 UJ R |5 UJ R |5 U R
2-CHLORONAPHTHALENE 5 UJ HR |5 uJ R |5 UJ R |5 UJ R
2-CHLOROPHENOL 5 UdJ HR |5 UJ DR |5 UJ R 15 W R
2-METHYLNAPHTHALENE 5 UJ HR }5 UJ R |5 uJ RIS uJ R
2-M_ETHYLPHENOL 5 uJ HR |5 uJ R |5 UJ R |5 UJ R
;-NITROWLINE 20 uJ HR |20 UJd R |20 uJ R 20 UJ R
2-NITROPHENOL 5 Ul HR |5 ud R |5 uJ R[5 uJ R
3&4-METHYL PHENOL 5 uJ HR |5 uJ R |5 uJ R |5 uJ R
3,3-DICHLOROBENZIDINE 5 uJ HR |5 U R {5 uJ RIS uJ R
3-NITROANILINE 20 - uJ HR J20 UJ R |20 UJ R 20 UJ R
4.6-DINITRO-2-METHYLPHENOL 20 ud HR |20 uJ R ]20 (VA R |20 uJ R
4-BROMOPHENYL PHENYL ETHER 5 uJ HR |5 UJ R |5 uJ : R 15 UJ R
4-CHLORO-3-METHYLPHENOL ‘ 5 UJ HR |5 uJ DR |5 uJ R |5 UJ R
4-CHLOROANILINE 5 UJ HR |5 UJ R |5 uJ R {5 UJ R
4-CHLOROPHENYL PHENYL ETHER 5 UuJ HR |5 UJ R |5 UJ R |5 UJ R
4-NITROANILINE ' 20 uJ HR J20 uJ R |20 uJ R |20 UJ R
4-NITROPHENOL 20 uJ HR ]20 uJ R |20 uJ - R J20 uJ R
BENZOIC ACID 5 uJ HR |5 uJ R |s uJ R |s uJ R
: BIS(2-CHLOROETHOXY)METHANE 5 uJ HR |5 UJ R 5 uJ R |5 UdJ R
BIS(2-CHLOROETHYL)ETHER 5 UJ HR |5 UJ R |5 Ud R }]5 uJ R
BIS(2-ETHYLHEXYL)PHTHALATE 5 W HR ]3.1 J PR ]1.9 J PR-{5 uJ R
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CTO0257-NEW LONDON
WATER DATA

CHEMTECH CONSULTING GROUP
- SDG: 4962

Page

SAMPLE NUMBER: DRMO-6MW11S-GW-12 DRMO-6MW6D-GW-12 DRMO-8MWBS-GW-12 DRMO-6MW9S-GW-12
SAMPLE DATE: 06/22/01 06/25/01 06/25/01 06/23/01
LABORATORY ID: N4962-02 N4962-09 N4962-08 N4962-05
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0 % 0.0% 0.0 % 0.0%
UNITS: UGL UG UGL UGL
FIELD DUPLICATE OF: DRMO-8MW6ES-GW-12-D '

RESULT  QUAL CODEJRESULT QUAL CODE JRESULT QUAL CODEJRESULT  QUAL CODE
SEMIVOLATILES
BUTYL.BENZYL PHTHALATE 5 UJ HR |5 UJ R 15 Ud R 15 UJ R
CARBAZOLE 5 V] HR |5 UJ R |5 uJ R |5 Ud R
DI-N-BUTYL PHTHALATE 5 uJ HR 1.5 J PR 1.2 J PR |5 uJ R
DI-N-OCTYL PHTHALATE 5 Ud HR |5 uJ R |5 Ud R |5 Ud R
DIBENZOFURAN 5 Ud HR |5 uJ R |5 uJ R |5 uJ R
DIETHYL PHTHALATE 5 uJ HR 15 uJ R |5 uJ R |5 uJ R
DIMETHYL PHTHALATE 5 ‘Ud HR |5 uJ R {5 Ud R |5 Ud R
HEXACHLOROBENZENE 5 uJ HR |5 uJ R |5 uJ R |5 UJ R
HEXACHLOROBUTADIENE 5 uJ HR |5 uJ R |5 uJ R |5 UJ R
HEXACHLOROCYCLOPENTADIENE 5 UJ HR |5 uJ R |5 UJ R 15 uJ R
HEXACHLOROETHANE 5 UJ HR |5 uJ R |5 UJ R |56 UJ R
ISOPHORONE 5 uJ HR |5 UJ R |5 uJ R 15 uJ R
N-NITROSO-DI-N-PROPYLAMINE 5 UJ HR |5 UJ DR |5 uJ R |5 Ud R
N-NITROSODIPHENYLAMINE 5 UJ ‘HR |5 uJ R 15 uJ R |5 uJ R
NITROBENZENE 5 uJ HR |5 UJ R |5 UJ R 156 uJ R
PENTACHLEROPHENOL 20 UJ HR }20 uJ R |20 UJ R 120 WJ R
PHENOL - 5 uJ HR {5 uJ R IS uJ R |5 uJ R
WAS_RE } 11/02/01



CTOz NEW LONDON

WATER DATA ) .
CHEMTECH CONSULTING GROUP rage 3
SDG: 4962
SAMPLE NUMBER: GWFD06250101
SAMPLE DATE: 06/25/01 /1 1 /1!
LABORATORY ID: N4962-12
QC_TYPE: . NORMAL
% SOLIDS: _ 00% 100.0 % 100.0 % , 100.0 %
UNITS: ueL
FIELD DUPLICATE OF: - DRMO-6MWES-GW-12
RESULT _ QUAL CODE|RESULT __ QUAL CODEJRESULT  QUAL  CODE|RESULT _QUAL __ CODE
SEMIVOLATILES
1,2,4-TRICHLOROBENZENE 5 uJ R
1,2-DICHLOROBENZENE 5 uJ R
1,3-DICHLOROBENZENE 5 uJ R
1,4-DICHLOROBENZENE 5 uJ R
2,2"-0XYBIS(1-CHLOROPROPANE) 5 U R
2,4 5-TRICHLOROPHENOL 5 uJ R
2,4, 6-TRICHLOROPHENOL 20 uJ R
2,4-DICHLOROPHENOL 5 uJ R
2,4-DIMETHYLPHENOL 5 uJ R
2,4-DINITROPHENOL 20 uJ R
2,4-DINITROTOLUENE 5 uJ R
2,6-DINITROTOLUENE 5 ud R
2-CHLORONAPHTHALENE 5 uJ R
2-CHLOROPHENOL ' 5 uJ R
2-METHYLNAPHTHALENE 5 uJ R
2-METHYLPHENOL 5 uJ R
2-NITROANILINE 20 uJ R
2-NITROPHENOL 5 uJ R
3&4-METHYLPHENOL ~ 5 uJ R
3,3-DICHLOROBENZIDINE ‘ 5 uJ R
3-NITROANILINE ' 20 uJ R
4,6-DINITRO-2-METHYLPHENOL 20 uJ R
4-BROMOPHENYL PHENYL ETHER 5 uJ R
4-CHLORO-3-METHYLPHENOL 5 uJ R
4-CHLOROANILINE 5 uJ R
4-CHLOROPHENYL PHENYL ETHER 5 uJ R
4-NITROANILINE 20 uJ R
4-NITROPHENOL 20 uJ R
BENZOIC ACID 5 uJ R
~_BIS(2-CHLOROETHOXY)METHANE 5 uJ R
BIS(2-CHLOROETHYL)ETHER 5 uJ R
BIS(2-ETHYLHEXYL)PHTHALATE 15 J PR
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CT0257-NEW LONDON

WATER DATA :
CHEMTECH CONSULTING GROUP Page 6
SDG: 4962
SAMPLE NUMBER: GWFD06250101
SAMPLE DATE: 06/25/01 11 It /1
LABORATORY ID: N4962-12
QC_TYPE: : NORMAL
% SOLIDS: 0.0 % 100.0 % 100.0 % 100.0 %
UNITS: . UGA .
FIELD DUPLICATE OF: DRMO-6MW6S-GW-12
RESULT _ QUAL CODEJRESULT _ QUAL CODE|RESULT _ QUAL __ CODE|RESULT _QUAL __ CODE
SEMIVOLATILES
BUTYL BENZYL PHTHALATE 5 U R
CARBAZOLE 5 uJ R
__DI-N-BUTYL PHTHALATE 5 uJ R
DI-N-OCTYL PHTHALATE 5 uJ R
DIBENZOFURAN 5 uJ R
DIETHYL PHTHALATE 5 uJ R
DIMETHYL PHTHALATE 5 uJ R
HEXACHLOROBENZENE 5 uJ R
HEXACHLOROBUTADIENE 5 uJ R
HEXACHLOROCYCLOPENTADIENE 5 uJ R
HEXACHLOROETHANE 5 uJ R
ISOPHORONE 5 uJ R
N-NITROSO-DI-N-PROPYLAMINE 5 uJ R
N-NITROSODIPHENYLAMINE 5 uJ R
NITROBENZENE 5 uJ R
PENTACHLOROPHENOL 20 uJ R
PHENOL 5 uJ R
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CTO2. IEW LONDON :

WATER DATA
CHEMTECH CONSULTING GROUP _ Page !
SDG: 4962 :

. SAMPLE NUMBER: . DRMO-6MWO01S5-GW-12 DRMO-6MW10D-GW-12 DRMO-6MW10S-GW-12 DRMO-6MW11D-GW-12
SAMPLE DATE: 06/23/01 : 06/24/01 06/24/01 06/22/01
LABORATORY ID: N4962-04 N4962-07 N4962-06 N4962-01
QC_TYPE: NORMAL : NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 0.0 % 0.0 % 0.0%
UNITS: UG/L (§[c UGL UG
FIELD DUPLICATE OF: '

RESULT  QUAL CODEJRESULT  QUAL CODE |RESULT QUAL CODE |RESULT  QUAL CODE

POLYNUCLEAR AROMATIC HYDROCARBONS
ACENAPHTHENE 0.016 U 0.016 U 0.51 0.016 uJ H
ACENAPHTHYLENE 0.013 V) 0.013 U 0.013 U 0.08 J H
ANTHRACENE 0.1 0.12 0.03 U 0.05. J H
BENZO(A)JANTHRACENE 0.012 u 0.012 u 0.012 u 0.012 uJ H
BENZO(A)PYRENE 0.021 U 0.021 U 0.021 U 0.021 uJ H
BENZO(B)FLUORANTHENE 0.02 U 0.02 U 0.02 U 0.02 uJ H
"BENZO(G H,|\PERYLENE 0.009 U 0.009 U 0.009 U 0.009 UJd H
BENZO(K)FLUORANTHENE ) 0.02 Y] 0.02 U 0.02 U 0.02 Ud H
CHRYSENE B 0.012 u 0.012 U 0.012 u 0.012 uJ H
DIBEN;O(A!L.H)ANTHRACENE 0.014 u 0.014 u 0.014 u 0.014 uJ H
FLUORANTHENE 0.009 u 0.008 U 0.009 U 0.009 uJ H
FLUORENE ' 0.007 u _jo.007 u 0.007 u 0.007 u H
INDENO(1,2,3-CD)PYRENE 0.008 U 0.008 U 0.008 U 0.008 . W H
NAPHTHALENE T 0.008 U 0.008 U 0.008 ] 0.008 uJ H
PHENANTHRENE 0.004 u 0.004 U 0.004 U 0.004 uJ H
PYRENE 0.008 u 0.008 U 0.008 U 0.21 J H
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'CTO257-NEW LONDON

WATER DATA
CHEMTECH CONSULTING GROUP Page 2
SDG: 4962
SAMPLE NUMBER: - - DRMO-6MW11S-GW-12 DRMO-8MWSED-GW-12 DRMO-6MW6ES-GW-12 DRMO-8MW9S-GW-12
SAMPLE DATE: 06/22/01 06/25/01 06/25/01 06/23/01
LABORATORY ID: N4962-02. - N4962-09 N4962-08 - N4962-05
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0 % 0.0% 0.0 % 0.0%
UNITS: §/chN uGn uGn uGL
FIELD DUPLICATE OF: DRMO-6MW6ES-GW-12-D

RESULT QUAL CODEJRESULT __ QUAL CODE JRESULT QUAL CODE|RESULT QUAL CODE
POLYNUCLEAR AROMATIC HYDROCARBONS
ACENAPHTHENE 0.018 uJ H |o0.016 U 0.016 U 0.016 U
ACENAPHTHYLENE 0.013 uJ H ]0.013 U 0.013 U 0.013 U
ANTHRACENE 0.18 J H }0.18 J 0.01 0.31
BENZO(AJANTHRACENE _ 0.012 uJ H lo.012 1] 0.012 U 0.012 1]
BENZO(A)PYRENE 0.021 uJ H ]0.021 U 0.021 U 0.24
BENZO(B)FLUORANTHENE 0.02 UJ H 10.02 U 0.02 U 0.02 U
BENZO(G,H,))PERYLENE 0.009 UJ H }0.009 U 0.009 U 0.009 U
BENZO(KIFLUORANTHENE 0.02 UJ H ]0.02 U 0.02 ") 0.27
CHRYSENE 0.012 uJ H ]0.012 U “}0.012 U 0.012 U
DIBENZO(A. HJANTHRACENE 0.014 uJ H [0.014 ] 0.014 v 0.014 U
FLUORANTHENE 0.009 u H Jo.009 U 0.009 U 0.15
FLUORENE 0.007 uJ H ]0.007 U 0.007 U 0.007 U
INDENO(1,2,3-CD)PYRENE 0.008 uJ H 10.008 U 0.008 U 0.008 U
NAPHTHALENE 0.008 UJd H }0.008 U 0.008 U 0.008 U
PHENANTHRENE 0.004 uJ H ]0.004 U 0.004 U 0.004 ]
PYRENE 0.008 uJ H [0.008 ] 0.008 v 0.17
WAARE ! 11/02/01



CTOZ NEWLONDON .
WATER DATA n a
CHEMTECH CONSULTING GROUP Page 8
SDG: 4962
SAMPLE NUMBER: GWFD06250101
SAMPLE DATE: 06/25/01 11 11 11
LABORATORY ID: N4962-12
QC_TYPE: NORMAL
% SOLIDS: 0.0% 100.0 % 100.0 % 100.0 %
UNITS: uaL
FIELD DUPLICATE OF: DRMO-6MWBS-GW-12
RESULT  QUAL CODE|RESULT _ QUAL CODE|RESULT _ QUAL _ CODE|RESULT QUAL __ CODE
POLYNUCLEAR AROMATIC HYDROCARBONS
ACENAPHTHENE 0.016 u
ACENAPHTHYLENE 0.12
ANTHRACENE 0.07
BENZO(A)JANTHRACENE 0.012 U
BENZO(A)PYRENE 0.021 U
BENZO(B)FLUORANTHENE 0.02 U
BENZO(G,H,|)PERYLENE 0008 U
BENZO(KIFLUORANTHENE 0.02 U
CHRYSENE 0012 U
DIBENZO(AH)ANTHRACENE 0.014 U
FLUORANTHENE 0.009 U
_ FLUORENE 0.007 U
INDENO(1,2,3-CD)PYRENE 0.008 U
NAPHTHALENE 0.008 U
PHENANTHRENE 0.004 U
PYRENE 0.008 U
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CTO257-NEW L

WATER DATA
CHEMTECH CONSULTING GROUP
SDG: 4962

DON

b AL z

Page 1

SAMPLE NUMBER: DRMO-6MW01S-GW-12 DRMO-6MW10D-GW-12 DRMO-BMW10S-GW-12 DRMO-6MW11D-GW-12
SAMPLE DATE: 06/23/01 06/24/01 06/24/01 06/22/01
LABORATORY ID: N4962-04 N4962-07 N4962-06 N4962-01
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 00% 0.0 % 0.0% 0.0%
UNITS: ueL UG uaL uGL
FIELD DUPLICATE OF: ‘

RESULT _ QUAL CODE|RESULT QUAL __ CODE|RESULT _ QUAL __ CODE|RESULT QUAL __ CODE
PESTICIDES/PCBs
4,4-DDD 002 u - 0.02 u 0.02 u 0.02 u
44"DDE_ 0.02 U 0.02 U 0.02 U 0.02 U
4,4'-DDT 0.02 V) 0.02 U 0.02 U 0.02 U
ALDRIN 0.01 U 0.01 U 0.01 U 0.01 u
ALPHA-BHC 0.01 U 0.01 U 0.01 U 0.01 u
ALPHA-CHLORDANE 0.01 u 0.01 U 0.01 U 0.01 U
AROCLOR-1016 0.2 u 0.2 U 0.2 U 0.2 v
AROCLOR-1221 0.4 U 0.4 v 0.4 U 0.4 U
AROCLOR-1232 0.2 U 0.2 U 0.2 u 0.2 U
AROCLOR-1242 . 0.2 U 0.2 U 0.2 U 0.2 U
AROCLOR-1248 02 u 0.2 U 0.2 U 0.2 U
AROCLOR-1254 0.2 U 0.2 U 0.2 U 0.2 U
AROCLOR-1260 0.2 U 0.2 U 0.2 u 0.2 U
BETA-BHC 001 U 0.01 U 0.01 U 0.01 U
DELTA-BHC 0.01 u 0.01 U 0.01 u 0.01 U
DIELDRIN - 0.02 U 0.02 U 0.02 U 0.02 u
ENDOSULFAN | 0.01 U 0.01 U 0.01 U 0.01 U
ENDOSULFAN i 0.02 u 0.02 U 0.02 U 0.02 U
~_ENDOSULFAN SULFATE 0.02 U 0.02 U 0.02 U 0.02 U
ENDRIN 0.02 U 0.02 U 0.02 u 0.02 U
__ENDRIN ALDEHYDE 0.02 U 0.02 U 0.02 U 0.02 U
"ENDRIN KETONE 0.02 U 0.02 u 0.02 U 0.02 U
GAMMA-BHC (LINDANE) 0.1 v 0.01 U 0.01 v 0.01 U
GAMMA-CHLORDANE 0.01 U 0.01 U 0.01 u 0.01 U
HEPTACHLOR 0.01 U 0.01 U 0.01 U 0.01 U
HEPTACHLOR EPOXIDE 0.01 U 0.01 U 0.01 U 0.01 U
METHOXYCHLOR 04 U 04 U 0.1 U 0.1 U
TOXAPHENE _ 1 U 1 U 1 U 1 U
WAP_RE. 07/26/01



CTO2 ({EWLONDO

WATER vATA

CHEMTECH CONSULTING GROUP Page 2
Qnﬁ- 4962
SAMPLE NUMBER: DRMO-6MW115-GW-12 DRMO-8MW6D-GW-12 DRMO-6MW6S-GW-12 DRMO-6MW9S-GW-12
SAMPLE DATE: 08/22/01 06/25/01 06/25/01 06/23/01
LABORATQRY 1D: N4962-02 N4962-09 N4962-08 N4962-05
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 00% 00% 0.0%
UNITS: uGL UGA ueA UeA
FIELD DUPLICATE OF:
RESULT QUAL VQQQE‘F!ESULT QUAL  CODE|RESULT QUAL CODE|RESULT QUAL CODE
PESTICIDES/PCBs .
44-00D0 . 0.02 u 0.02 u 0.02 u 0.02 U
4,4-DDE 0.02 U 0.02 U 0.02 U 0.02 U
4,4'-DDT 0.02 U 0.02 U 0.02 V) 0.02 U
ALDRIN 0.01 u 0.01 u 0.01 u 0.01 u-
ALPHA-BHC 0.01 U 0.01 U 0.01 U 0.01 U
ALPHA-CHLORDANE 0.01 U 0.01 V] 0.01 u 0.01 U
AROCLOR-1016 0.2 ) 0.2 U 0.2 U 0.2 U
AROCLOR-1221 0.4 U 0.4 U 0.4 U 04 - U
AROCLOR-1232 0.2 U 0.2 U 0.2 U 0.2 U
AROCLOR-1242 0.2 U 0.2 U 0.2 U 0.2 3)
AROCLOR-1248 0.2 U 0.2 U 0.2 U 0.2 U
AROCLOR-1254 0.2 U 0.2 U 0.2 U 0.2 U
AROCLOR-1280 0.2 U 0.2 U 0.2 U 0.2 3)
BETA-BHC 0.01 U 0.01 U 0.01 U 0.01 U
DELTA-BHC 0.01 U 0.01 |3} 0.01 U 0.01 U
DIELDRIN 0.02 U 0.02 U 0.02 U 0.02 U
ENDOSULFAN | 0.01 U 0.01 U 0.01 U 0.01 U
EMPMACEHN CAN I 0.02 u 0.02 u 0.02 U 0.02 (¥
LI‘gUOUL’ i hddudd b el - o - Aed bt o
ENDOSULFAN SULFATE 0.02 U 0.02 U 0.02 U 0.02 U
_ENDRIN 0.02 U 0.02 U 0.02 U 0.02 U
ENDRIN ALDEHVDE 0.02 U 0.02 ) 0.02° U 0.02 Y
ENDRIN KETONE 0.02 U 0.02 U 0.02 U 0.02 U
- _GAMMA-BHC (LINDANE) 0.01 U 0.01 U 0.01 V) 0.01 V]
GAMMA.CHLORDANE 0.01 v 0.01 U 0.01 U 0.01 U
HEPTACHLOR 0.01 U 0.01 U 0.01 U 0.01 U
HEPTACHLOR EPOXIDE 0.01 U 0.01 U 0.01 u 0.01 1Y)
METHOXYCHLOR 0.1 U 0.1 U 0.1 U 0.1 U
TOXAPHENE 1 U 1 U 1 U 1 U
WAP_RES.OBF 07/26/01



CTO257-NEW LONDON
WATER DATA

CHEMTECH CONSULTING GROUP Page 3
SDG: 4962
SAMPLE NUMBER: GWFD06250101
SAMPLE DATE: 06/25/01 11 /1 11
LABORATORY ID:, N4962-12
QC_TYPE: NORMAL
% SOLIDS: 0.0% 100.0 % 100.0 % 100.0 %
UNITS: uGnL
FIELD DUPLICATE OF:
RESULT  QUAL CODE|RESULT  QUAL CODE |RESULT QUAL CODE|RESULT  QUAL CODE
PESTICIDES/PCBs . -
4,4-DDD 0.02 U
44-DDE 0.02 U
4,4-DDT 0.02 U
ALDRIN 0.01 u
ALPHA-BHC 0.01 U
ALPHA-CHLORDANE 0.01 U
AROCLOR-10186 0.2 U
AROCLOR-1221 0.4 U
AROCLOR-1232 0.2 U
AROCLOR-1242 0.2 U
AROCLOR-1248 0.2 U
AROCLOR-1254 0.2 U
AROCLOR-1260 0.2 U
BETA-BHC 0.01 U
DELTA-BHC 0.01 U
DIELDRIN 0.02 U
ENDOSULFAN | 0.01 u
ENDOSULFAN 1l 0.02 U
ENDOSULFAN SULFATE ©0.02 1]
ENDRIN 0.02 U
ENDRIN ALDEHYDE 0.02 U
ENDRIN KETONE - 0.02 U
GAMMA-BHC (LINDANE) 0.01 u
GAMMA-CHLORDANE 0.01 U
HEPTACHLOR 0.01 U
HEPTACHLOR EPOXIDE 0.01 U)
METHOXYCHLOR 0.1 U
TOXAPHENE 1 U
WAP_RE! ' 07/26/01



Tetra Tech NUS ~ INTERNAL CORRESPONDENCE

TO: C.RICH « DATE: AUGUST 20, 2001
FROM: ERIN M. FAUST COPIES: DV FILE
SUBJECT: INORGANIC DATA VALIDATION - TAL METALS

CTO-257 NSB NEW LONDON

SAMPLE DELIVERY GROUP (SDG) ~ 4962

SAMPLES: 9/Aqueous/

DRMO-6MW01S-GW-12 DRMO-6MW10D-GW-12

DRMO-6MW10S-GW-12 DRMO-6MW11D-GW-12

DRMO-6MW115-GW-12 DRMO-6MW6ED-GW-12

DRMO-6MW6ES-GW-12 DRMO-6MW9S-GW-12
-GWFD06250101

Overview

The sample set for CTO 257, NSB New London, SDG 4962, consists of nine (9) aqueous
environmental samples. One (1) field duplicate pair (GWFD06250101 / DRMO-6MWES-GW-12)
is included within this SDG.

All samples were analyzed for target analyte list (TAL) metals. The samples were collected by
TetraTech NUS from June 22-25, 2001 and analyzed by Chemtech Consulting Group under Naval
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC)
criteria. Metals analyses, with the exception of mercury, were conducted using Contract
Laboratory Program (CLP) method ILM04.1. Mercury analyses were conducted using EPA
method 245.1.

All metals analyses, with the exception of mercury, were conducted using Inductively Coupled
Plasma (ICP) methodologies. Mercury analyses were conducted using Cold Vapor Atomic
Absorption (CVAA). '

These data were evaluated based on the following parameters:
* Data Completeness

Holding Times

Calibration Recoveries

Laboratory Blank Analyses

Laboratory Control Sampie Results

ICP Interference Check Sample Results
Matrix Spike Results

Laboratory Dupficate Results

Field Duplicate Resuits

ICP Serial Dilution Results

Sample Quantitation

Detection Limits

*

- Ali quality control criteria were met for this parameter.
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Calibration Recoveries

The contract required detection limit (CRDL) percent recovery for mercury was < 80% quality
control limit. Nondetected results reported for mercury were qualified as estimated, “UJ”.

The CRDL percent recovery for selenium was >120% quality control limit. Positive and
nondetected results reported for selenium were qualified as estimated, “J” and “UJ”, respectively.

Laboratory Blank Analyses

The following contaminants were detected in the laboratory method blanks at the following

maximum concentrations:

Analyte
Aluminum
Antimony
Beryllium
Calcium
Copper
Iron
Magnesium
Potassium
Sodium

Maximum

Concentration

85.8 ng/L
4.5 ug/L
0.20 pg/L
89.3 ug/L
3.1 pg/lL
45.4 ng/l
82.7 pg/l.
177.8 pg/L
589.2 ug/L

Action
Level

429 pg/L
22.5 ug/L
1.0 puglL
446.5 ug/l
15.5 ug/L
227 pg/L
413.5 pg/L
889 ug/L
2946 ug/L.

An action level of 5X the maximum concentration was used to evaluate the sample data for
blank contamination. Sample aliquot and dilution factors were taken into consideration when
Positive results less than the blank action levels for
aluminum, antimony, beryllium, copper, potassnum and sodium were qualified, “U”, as a result

evaluating for blank contamination.

of blank contamination.

ICP Interference Check Sample Results

The interfering analyte magnesium was present in sample DRM0-6MW 10D-GW-12 at a
concentration that was comparable to the level of magnesium in the Interference Check Sample
(ICS) solution. Several analytes namely cobalt, manganese, potassium and vanadium were
present in the ICS solution at concentrations which exceeded 2X the Instrument Detection Limit
(IDL). Interference affects exist for vanadium in the affected sample. The nondetected resuit

reported for vanadium was qualified as estimated, “UJ”.

The interfering analyte magnesium was present in sample DRM0-6MW11D-GW-12 ata
concentration that was comparabie to the level of magnesium in the Interference Check Sample
(ICS) solution. Several analytes namely cobalt, manganese, potassium and vanadium were
present in the ICS solution at concentrations which exceeded 2X the Instrument Detection Limit

.{(IDL). Interference affects exist for cobalt and vanadium in the affected sample. The positive
results reported for cobalt and vanadium were qualified as estimated, “J”.

Field Duplicate Results

Field duplicate imprecision (RPD>30%) was noted for sodium. Positive results reported for

sodium were qualified as estimated, “J”.
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Sample Quantitation

Due to uncertainty near the IDL, all positive results less than two times the IDL for barium,
chromium, cobalt, manganese, nickel, silver, thallium, vanadium and zinc were qualified as
estimated, “J”.

Notes

The chain-of-custody lists total and dissolved metals to be performed on the samples in this SDG.
The laboratory was instructed by the project manager to analyze the total metals only.

Executive Summary

Laboratory Performance: Several analytes were present in the laboratory method blanks.
Mercury and selenium were qualified due to calibration noncompliance.

Other Factors Affecting Data Quality: Several analytes were qualified due to uncertainty near
the IDL. Field duplicate imprecision was noted for sodium. The interfering analyte magnesium
was present in two samples.

The data for these analyses were reviewed with reference to the "National Functional Guidelines
for Inorganic Review", February 1989 and the NFESC document entitled *Navy IRCDQM"
(September 1999).

The text of this report has been formulated to address only those problem areas affecting data
quality.

*I attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).”

O Mo t

Tetra Tech NUS
Erin M. Faust
Environmental Scientist

. ’ ‘//
== (fe C
}aéaTecn Mus
oseph A. Samchuck

Quality Assurance Officer

Attachments:

1. Appendix A - Qualified Analytical Results

2. Appendix B - Results as reported by the Laboratory
3. Appendix C - Regional Worksheets

4. Appendix D - Support Documentation
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QUALIFIED ANALYTICAL RESULTS




Qualifier Codes:
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Lab Blank Contamination

Field Blank Contamination

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncofnpliance
MS/MSD Noncompliance '
LCS/ALCSD Noncompliance

Lab Dupilicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r <0.995

ICP Interference - include ICSAB % R's

Instrument Calibration Range Exceedance

Sample Preservation

Internal Standard Noncompliance

Intemal Standard Noncompliance Dioxins

Recovery Standard Noncompliance Dioxins

Clean-up Standard Noncompliance Dioxins

Poor Instrument Performance (i.e., base-time drifting)
Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
Other problems (can encompass a number of issues)
Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

Pest/PCD% between columns for positive results

Non-linear calibrations, tuning r < 0.995 (correlation coefficient)
EMPC result

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is less than sample activity



CT0O257-NEW LONDON

WATER DATA
CHEMTECH CONSULTING GROUP Page
SDG: 4962

SAMPLE NUMBER: DRMO-6MW01S-GW-12 DRMO-6MW10D-GW-12 DRMO-6MW10S-GW-12 DRMO-6MW11D-GW-12
SAMPLE DATE: 06/23/01 06/24/01 06/24/01 06/22/01

LABORATORY 1D: N4962-04 N4962-07 N4962-06 N4962-01
QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 00% 0.0 % 0.0% 00%

UNITS: UG UGN UGL UGL

FIELD DUPLICATE OF:

RESULT QUAL CODEJRESULT  QUAL CODE JRESULT QUAL CODEJRESULT QUAL CODE

INORGANICS ’

ALUMINUM -45.7 U 457 u 45.7 U 457 U

ANTIMONY 37 U 37 U 37 U 37 )

ARSENIC 5.0 U 5.0 U 5.0 U 127

BARIUM 2.0 J 40.6 48.4 197

BERYLLIUM 0.10 U 0.10 U 0.16 U A 0.10 V)

CADMIUM 3.0 U 3.0 U 3.0 U 3.0 U

CALCIUM 18700 147000 157500 239000

CHROMIUM 5.0 U 5.0 U 5.0 U 98 J KP
COBALT 1.8 U 1.8 U 1.8 J P 1103

COPPER 22 U 22 U 10.9 U A 1108 U A
IRON 11.8 U 983 569 7890

LEAD 3.0 ) 3.0 U 30 U 3.0 U

MAGNESIUM 40500 327000 106000 656000

MANGANESE 24 J 542 313 1160

MERCURY 0.20 uJd 0.20 UJ 0.20 uJ C 10.20 uJ Cc
NICKEL 4.0 U 40 U 6.6 J P 11086

POTASSIUM 34300 138000 55400 388000

SELENIUM 50 uJ 5.0 UJ 5.0 uJ C 5.0 UJ Cc
SILVER 5.0 U 6.0 U 5.0 U 6.9 J P
SODIUM 630000 J 2910000 J 1400000 J G ]8940000 J G
THALLIUM 5.7 U 5.7 U 6.9 J P |70 J P
VANADIUM 3.2 U 3.2 UJ 30.2 12.9 J K
ZINC 16.2 J 63.1 477 8.5 U

WAM_RES.uur 08/20/01



CTO257 W LONDON
WATER D».. A

CHEMTECH CONSULTING GROUP
SDG: 4962

Page 2

SAMPLE NUMBER: DRMO-6MW11S-GW-12 DRMO-6MW6ED-GW-12 DRMO-6MWBS-GW-12 DRMO-6MW9S-GW-12
SAMPLE DATE: 06/22/01 06/25/01 06/25/01 06/23/01
LABORATORY ID: N4962-02 N4962-09 N4962-08 N4962-05
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0 % 00% 0.0 % 0.0 %
UNITS: uGnL UG UGA UG/
FIELD DUPLICATE OF: DRMO-6MW6ES-GW-12-D
RESULT QUAL CODEJRESULT QUAL CODE JRESULT QUAL CODE |RESULT QUAL CODE
INORGANICS
ALUMINUM 45.7 U 63.9 u A 122 V) A |286 U A
ANTIMONY 7.7 U 3.7 u 3.7 8] 74 U A
ARSENIC 12.6 5.0 u 5.0 u 5.0 U
BARIUM 39.2 69.1 438 14.7
BERYLLIUM 0.10 U 0.82 U A 10.91 U A 10.20 U A
CADMIUM 3.0 U 30 U 3.0 U 3.0 U
CALCIUM 40900 95500 18800 2030
CHROMIUM 5.0 U 5.0 U 5.0 U 5.0 U
COBALT 3.6 J 4.8 1.8 U 2.0 J P
COPPER 2.9 u 8.8 u A |58 ] A 160 ] A
IRON 340 955 7.0 U 7.0 u
LEAD 3.0 U 3.0 u 3.0 U 3.0 U
MAGNESIUM 85100 74900 3930 490
MANGANESE 228 3800 12 J P J113
MERCURY 0.20 ud 0.20 ud C j0.20 UJ C {0.20 uJ o]
NICKEL 4.0 U 12.1 4.0 U 4 U
POTASSIUM 84700 27900 2750 777 U A
SELENIUM 5.0 UJ 50 ud C |53 J C |50 Ud o]
SILVER 17.1 5.0 U 5.0 U 5.0 U
SODIUM 1700000 J 633000 J G [28900 J G ]2530 .U A
THALLIUM 7.7 J 8.2 J P {57 ] 5.7 U
VANADIUM 21.1 ’ 5.5- J P |37 J P 132 U
ZINC 143 285 27.0 133
" WAM_RES.DBF 08/20/01




CTO257-NEW LONDON
WATER DATA

CHEMTECH CONSULTING GROUP Page 3
SDG: 4962
SAMPLE NUMBER: GWFD06250101
SAMPLE DATE: " 06/25/01 /1 /1 1
LABORATORY ID: N4962-12
QC_TYPE: NORMAL
% SOLIDS: 0.0% 100.0 % 100.0 % 100.0 %
UNITS: UGL
FIELD DUPLICATE OF: DRMO-6MW6S-GW-12
RESULT  QUAL CODEJRESULT  QUAL CODE JRESULT  QUAL CODE|RESULT  QUAL CODE
INORGANICS )
ALUMINUM 53.0 U A
ANTIMONY 3.7 U
ARSENIC 5.0 U
BARIUM 35.6
BERYLLIUM 0.36 U A
CADMIUM 3.0 U
CALCIUM 17900
CHROMIUM 5.0 U
COBALT 1.8 U
COPPER 3.3 U A
IRON 7.0 1]
LEAD 3.0 U
MAGNESIUM _ 4010
MANGANESE 1.2 V]
MERCURY 0.20 uJ Cc
NICKEL 4.0 U
POTASSIUM 3540
SELENIUM 5.0 UJ c
SILVER 5.0 v
__SODIUM 42300 J G
THALLIUM 5.7 U
VANADIUM 3.2 U
ZINC 29.0

WAM_RES.DBF 08/20/01 -



APPENDIX C

STATISTICAL ANALYSIS INFORMATION

C.1 TABLES
C.2 SAMPLE CALCULATIONS



C-1 TABLES



TABLE C-1

COEFFICIENTS A FOR W TEST OF NORMALITY FOR N=2 to 50

iln 2 3 4 5 6 7 8 9 10
1 0.7071 0.7071 0.6872]| 0.6646] 0.643 062331 0.6052] 05888 05739
2 0.1677] 0.2413] 0.2806 0.3031 03164] 0.3244] 0.3291
3 0.0875] 0.1401 01743] 0.1976] 0.2141
4 0.0561 0.0947] 0.1224
5 0.0399
iln 11 12 13 14 15 16 17 18 19 20
1 0.5601 0.5475] 0.5359] 0.5251 05150 0.5056 0.4968 0.4886] 0.4808] 04734
2 0.3315] 0.3325| 0.3325] 0.3318] 0.3306 0.3290 0.3273 0.3253] 0.3232] 0.3211
3 0.2260] 0.2347] 0.2412 0.2460] 0.2495] 0.2521 0.2540] 0.2553] 0.2561 0.2565
4 0.1429] 0.1586{ 0.1707 0.1802 0.1878 0.1939 0.1988} 0.2027] 0.2059| 0.2085
5 0.0695] 0.0922 0.1099{ 0.1240] 0.1353] 0.1447 0.1524] 0.1587 0.1641 0.1686
6 0.0303} 0.0539y 0.0727 0.0880] 0.1005| 0.1109] 01197 0.1271 0.1334
7 00240} 0.0433] 0.0593| 0.0725| 0.0837] 0.0932 0.1013
8 0.0196 0.0359] 0.0496| 0.0612 0.0711
9 - 0.0163] 0.0303] 0.0422
10 0.0140
iln 21 22 23 24 25 26 27 28 29 30
1 04643} 04590] 04542 0.4493 0.4450]  0.4407 0.4366] 04328] 0.4291 0.4254
2 0.3185] 0.3156] 0.3126 0.3098 0.3069] 0.3043 0.3018] 0.2992] 0.2968] 0.2944
3 0.2578) 0.2571 0.2563 0.2554] 0.2543] 0.2533] 0.2522] 0.2510] 0.2499] 0.2487
4 0.2119]  0.2131 02139] 02145 0.2148{ 0.2151 02152] 0.21561 0.2150] 0.2148
01736} 0.1764] 0.1787 0.1807] 0.1822] 0.1836] 0.1848] 0.1857] 0.1864] 0.1870
01399} 0.1443] 0.1480 0.1512}] 0.1539] 0.1563] 0.1584] 0.160 0.1616] 0.1630
0.1092 01150 0.1201 0.1245] 0.1283] 0.1316] 0.1346] 0.1372 0.1395] 0.1415
8 0.0804] 0.0878] 0.0941 00997] 0.1046] 0.1089] 0.1128] 0.1162 0.1192 0.1219
9 00530] 00618] 00696} 00764] 0.0823] 0.0876] 0.0923] 0.0965] 0.1002] 0.1036
10 00263] 00368] 00459] 00539] 0.0610] ©0.0672] 0.0728] 0.0778] 0.0822] 0.0862
11 0.0122 0.0228] 0.0321 0.0403] 0.0476] 0.0540| 0.0598] 0.0650f 0.0697
12 0.0107) 0.0200] 0.0284 0.0358] 0.0424 0.0483] 0.0537
13 0.0094 0.0178 0.0253 0.0320} -0.0381
14 0.0084] 0.0159] 0.0227
15 0.0076
iln 31 32 33 34 35 36 37 38 39 40
04220] 04188 04156 0.4127 04096] 04068] 04040] 0.4015] 0.9689] 0.3964
2 0.2921 0.2898] 0.2876] 0.2854 0.2834] 0.2813] 0.2794 02774 02755} 02737
0.2475 0.2463 0.2451 0.2438] 02427] 0.2415] 0.2403{ 0.2391 0.2380] 0.2368
4 02145] 02141 0.2137 0.2132 021271 0.2121 02116] 0.2110] 0.2104] 0.2098
5 01874] 0.1878] 0.1880] 0.1882 0.1883| 0.1883] 0.1883] 0.1881 0.1880f 0.1878
6 0.1641 0.1651 0.1660] 0.1667| 0.1673] 0.1678] 0.1683] 0.1686] 0.1689] 0.1691
7 0.1433] 0.1449] 014631 0.1475] 0.1487] 0.1496] 0.1503] 0.1513] 0.1520] 0.1526
8 01243] 0.1265] 0.1284 0.1301 0.1317]  0.1331 01344] 0.1356{ 0.1366] 0.1376
9 01066] 0.1083] 0.1118] 0.1140] 0.1160] 0.1179] 0.1196] 0.1211 0.1225| 0.1237
10 0.0898] 0.0931 0.0961 0.0988| 0.1013] 0.1036] 0.1056] 0.1075] 0.1092 0.1108
11 0.0738] 0.0777] 0.0821 00844 00873} 00900} 0.0924] 0.0947| 0.0967 0.0986
12 0.0585] 0.0629] 0.0669 00706] 0.073%f 0.0770f 0.0798{ 0.0824 0.0848| 0.0870
13 0.0435| 0.0485] 0.0530 00572] 00610] 0.0645[ 00677{ 00706 00733} 0.0759
14 0.0289) 0.0344 0.0395 0.0441 0.0484 0.0523| 0.0559] 0.0592 0.0622 0.0651
1 0.0144| 0.0206] 0.0262 0.0314] ~ 0.0361 0.0404 0.0444] 0.0481 0.0515| 0.0546
1 0.0068{ 0.0131 00187} 0.0239] 0.0287{ 0.0331 0.0372}] 0.0409] 0.0444
1 0.0062| 00119] 0.0172 0.0220] 0.0264| 0.0305] 0.0343
18 000571 0.0110] 0.0158] 0.0203] 0.0244
19 0.0053] 0.0101 0.0146
20 0.0049
iln 41 42 43 44 45 46 47 48 49 50
1 0.3940] 0.3917 03894] 03872] 0.3850] 0.3830] 0.3808] 0.3789] 0.3770] 0.3751
2 0.2719] 0.2701 0.2684 0.2667| 0.2651 0.2635] 0.2620{ 0.2604] 0.2589] 0.2574
3 0.2357] 0.2345 0.2334] 0.2323] 0.2313| 0.2302 0.2231 0.2281 0.2271 0.2260
4 0.2091 0.2085 0.2078] 0.2072] 0.2065] 0.205 0.2052] 0.2045] 0.2038) 0.2032
0.1876] 0.1874 0.1871 0.1868| 0.1865] 0.1862 0.1859] 0.1855] 0.1851 0.1847
6 0.1693] 0.1694 01695] 0.1695] 0.1695] 0.1695] 0.1695] 0.1693] 0.1692] 0.1691
7 0.1531 01535| 01539] 0.1542] 0.1545] 0.1548] 0.1550] 0.1551 0.1553] 0.1554
8 0.1384] 0.1392 0.1398]| 0.1405] 0.1410] 0.1415 0.1420] 0.1423 0.14271  0.1430
] 0.1249] 0.1269] 0.1269{ 0.1278] 0.1286] 0.1293 0.1300] 0.1306] 0.1312] 0.1317
10 01123] 0.1136] 01148] 0.1160] 0.1170] 0.1180] 0.1189] 0.1197 0.1205} 01212
11 0.1004] 0.1020{ 0.1035] 0.1049] 0.1062 01073} 0.1085] 0.1095] 0.1105} 0.1113
12 0.0891 0.0809| 0.0927f 0.0943] 0.0959] 0.0972 0.0986] 00998] 0.1010} 0.1020
13 0.0782] 0.0804 00824] 0.0842] 0.0860] 0.0876[ 0.0892 00906} 0.0919f 0.0932
14 0.0677] 0.0701 00724] 00745] 00775] 00785 0.0801 00817} 0.0832] 0.0846
15 0.0575] 0.08602} 0.0628 0.0651 0.0673 0.0694 0.0713] 0.0731 0.0748] 0.0764
16 0.0476] 0.0506] 0.0534 0.0560{ 0.0584 0.0607] 0.0628] 0.0648] 0.0667] 0.0685
17 0.0379] 0.0411 0.0442 0.0471 0.0497 0.0522 00546] 0.0568f 0.0588] 0.0608
18 002831 00318 0.0352 0.0383] 00412 0.0438] 0.0465[ 0.0489] 0.0511 0.0532
19 00188 0.0227{ 0.0263 00296] 0.0328 0.0357 0.0385] 0.0411 0.0436| 0.0459
20 0.0094] 0.0136] 0.0175 0.0211 0.0245 0.0277 0.0307{ 0.0335] 0.0361 0.0386
21 0.0045 0.0087 00126| _0.0163 0.0197 00229] 00259 0.0288{ 0.0314
22 0.0042 0.0081 0.0188 00153} 0.0185] 0.0215] 0.0244
23 0.0039] 0.0076] 0.0111 00143} 00174
24 0.0037 0.0071 0.0104
25 0.0350




TABLE C-2

PERCENTAGE POINTS OF THE W TEST FOR N=3 to 50

n 0.01 0.05
31 0.902 0.929
32 0.904 0.930
33 0.906 0.931
34 0.908 0.933
35 0.910 0.934
36 0.912 0.935
37 0.914 0.936
38 0.916 0.938
39 0.917 0.939
40 0.919 0.940
41 0.920 0.941
42 0.922 0.942
43 0.923 0.943
44 0.924 0.944
45 0.926 0.945
46 0.927 0.945
47 0.928 0.946
48 0.929 0.947
49 0.929 0.947
50 0.930 0.947

n 0.01 0.05

3 0.753 0.767
4 0.687 0.748
5 0.686 0.762
6 0.713 0.788
7 0.730 0.803
8 0.749 0.818
9 0.764 0.829
10 0.781 0.842
11 0.792 0.850
12 0.805 0.859
13 0.814 0.866
14 0.825 0.874
15 0.835 0.881
16 0.844 0.887
17 0.851 0.892
18 0.858 0.897
19 0.863 0.901
20 0.868 0.805
21 0.873 0.908
22 0.878 0.911
23 0.881 0.914
24 0.884 0.916
25 0.888 0.918
26 0.891 0.920
27 0.894 0.923
28 0.896 0.924
29 0.898 0.926
30 0.900 0.927




95th PERCENTILES OF F-DISTRIBUTION WITH v, and v, DEGREES OF FREEDOM

TABLE C-3

vilv, 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120

1 161.4 199.5 215.7 2246 230.2 234.0 236.8 238.9 240.5 2418 2439 245.9 248.0 249.1 250.1 2511 252.2 253.3

2 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38 19.40 19.41 19.43 19.45 19.45|  19.46 19.47 19.48 19.48

3 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79 8.74 8.70 8.66 8.64 8.62 8.59 8.57 8.55

4 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 591 5.86 5.80 5.77 575 5.72 5.69 5.66

5 6.61 5.79 541 5.19 5.05 495 4.88 482 4.77 4.74 468 4.62 4.56 453 4.50 4.46 4.43 4.40

6 599 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06 4.00 3.94 3.87 3.84 3.81 3.77 3.74 3.70

7 5.59 4.74 4.35 4.12 397 3.87 3.79 3.73 3.68 3.64 3.57 3.51 3.44 34 3.38 3.34 3.30 3.27

8 5.32 446 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 3.28 3.22 3.15 3.12 3.08 3.04 3.01 297

9 512 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 3.07 3.01 2.94 2.90 2.86 2.83 2.79 272
10 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98 2.91 2.85 2.77 2.74 2.70 2.66 2.62 2.58
11 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 290 2.85 2.79 2.72 2.65 261 2.57 2.53 2.49 2.45
12 4.75 3.89 3.49 3.26 3.11 3.00 2.91 2.85 2.80 2.75 2.69 2.62 2.54 2.51 247 243 2.38 2.34
13 4.67 3.81 3.41 3.18 3.03 292 2.83 2.77 2.71 2.67 2.60 253 2.46 2.42 2.38 2.34 2.30 2.25
14 4.60 3.74 3.34 3.11 2.96 2.85 2.76 2.70 2.65 2.60 2.53 2.46 2.39 235 2.31 2.27 2.22 2.18
15 454 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.59 2.54 2.48 2.40 2.33 2.29 2.25 2.20 2.16 2.1
16 449 3.63 3.24 3.01 2.85 2.74 2.66 2.58 2.54 2.49 242 2.35 2.28 2.24 2.19 2.15 2.11 2.06
17 4.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.49 2.45 2.38 2.31 2.23 219 2.15 2.10 2.06 2.01
18 4.41 3.55 3.16 293 277 2.66 2.58 2.51 2.46 241 2.34 227 2.19 215 211 2.06 2.02 1.97
19 4.38 3.52 3.13 2.90 2.74 2.63 2.54 248 242 2.38 2.31 2.23 2.16 2.1 207 2.03 1.98 1.93
20 4.35 3.49 3.10 2.87 2.71 2.60 251 245 2.39 2.35 2.28 2.20 2.12 2.08 2.04 1.99 1.95 1.90
21 4.32 3.47 3.07 2.84 2.68 257 2.49 2.42 2.37 2.32 2.25 2.18 2.10 2.05 2.01 1.96 1.92 1.87
22 4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34 2.30 2.23 215 2.07 2.03 1.98 1.94 1.89 1.84
23 4.28 3.42 3.03 2.80 2.64 2.53 2.44 2.37 2.32 2.27 220 213 2.05 2.01 1.96 1.91 1.86 1.81
24 4.26 3.40 3.01 2.78 2.62 2.51 2.42 2.36 2.30 2.25 2.18 2.1 2.03 1.98 1.94 1.89 1.84 1.79
25 4.24 3.39 2.99 2.76 2.60 2.49 2.40 2.34 2.28 2.24 2.16 2.09 2.01 1.96 1.92 1.87 1.82 1.77
26 423 3.37 298 2.74 2.59 247 239 2.32 2.27 222 2.15 2.07 1.99 1.95 1.90 1.85 1.80 1.75
27 4.21 3.35 2.96| 273 2.57 2.46 2.37 2.31 2.25 2.20 2.13 2.06 1.97 1.93 1.88 1.84 1.79 1.73
28 4.20 3.34 2.95 2.71 2.56 245 2.36 2.29 2.24 2.19 212 2.04 1.96 1.91 1.87 1.82 1.77 1.71
29 4.18 3.33 2.93 2.70 2.55 243 2.35 2.28 222 218 2.10 2.03 1.94 1.90 1.85 1.81 1.75 1.70
30 417 3.32 2.92 2.69 2.53 242 2.33 2.27 2.21 2.16 2.09 2.01 1.93 1.89 1.84 1.79 1.74 1.68
40 4.08 3.23 2.84 2.61 2.45 2.34 2.25 2.18 212 2.08 2.00 1.92 1.84 1.79 1.74 1.69 1.64 1.58
60 4.00 3.1 2.76 2.53 2.37 2.25 217 2.10 2.04 1.99 1.92 1.84 1.75 1.70 1.65 1.59 1.53 1.47
120 3.92 3.07 2.68 2.45 2.29 217 2.09 202 1.96 1.91 1.83 1.75 1.66 1.61 1.55 1.50 1.43 1.35

NOTE: v,: Degrees of Freedom for humerator
v, Degrees of freedom for denominator
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Sampie Calculations Table 1
COEFFICIENTS A FOR W TEST OF NORMALITY FOR N=2 to 50

Vn 2 3 4 5 1T s 7 8 9 10

1 07071 07071 06872] 06646] 06431] 06233 06052] 0.5888] 0.5739

2 01677] 02413] 02806] 03031 0.3164] 0.3244] 0.3291

3 00875] 01401 01743] 0.1976] _ 0.2141

3 0.0561] . 0.0947] 0.1224

5 0.0399

Un 11 12 13 14 15 | 16 17 18 19 20

1 05601] 05475] 05359 05251 05150 05056 0.4968] 0.4886] 0.4808] 0.4734
2 0.3315] 03325 03325] 0.3318] 0.3306] 03290 0.3273] 0.3253] 0.3232|  0.3211
3 02260]  02347] 02412] 02460] 02495] 02521] 0.2540] 0.2553] 02561 0.2565
4 01429] o0.1586] 01707] 01802 01878] 0.1939] 0.1988] 0.2027] 0.2059]  0.2085
5 0.0695] 00922] 01099 0.1240] 01353[ 01447] 0.1524] 0.1587[  0.1641] 0.1686
3 0.0303] 005390 00727] 00880 01005] 01109] ©01197] 0.1271] 0.1334
7 0.0240] 00433 00593 00725 0.0837] 0.0932] 0.1013
8 00196]  00359] 0.0496] 00612 0.0711
9 0.0163]  0.0303]  0.0422
10 ] 0.0140
Vn 21 22 [ 23 24 25 26 27 28 29 [ 30

1 04643] 04590 04542] 04493 04450] 04407 04366] 04328] 04201 0.4254
2 0.3185] 03156] 0.3126] 0.3088] 03069! 03043 0.3018] 0.2992] 02968 0.2944
3 02578]  0.2571] 0.2563] 0.2654] 02543] 02533 02522] 02510] 0.2499] 0.2487,
4 02119] 02131 02139 02145] 02148] 02151 02152] 02151] 02150] _ 0.2148)
5 01736]  o01764] 01787] _01807] 01822] 01836 0.1848] 0.1857] 0.1864] _ 0.1870
[ 0.1399] 01443] 01480 01512] 01539] 01563] 01584] 01601} 0.1616| _0.1630
7 0.1092] 01150] 01201 01245] 01283] 01316 0.1346] 01372]  0.1395] _0.1415
8 0.0804] 0.0878] 00941 ©0.0997] 01046] 01089 o01128] 01162 01192 0.1219
9 00530] 00618 00696] 0.0764] 00823] 00876 00923} 0.0965 0.1002] 0.1036
10 00263 00368] 00459] 00539] 00610 00672 00728] 0.0778] 00822 0.0862
1 00122]  00228] 00321] 00403] 00476] 0.0540] 0.0598] 0.0650| 0.0697
12 0.0107] 00200 00284] 0.0358] 0.0424] 0.0483] 0.0537
13 0.0004] 00178] 00253 00320/ 00381
14 0.0084] 0.0158] 0.0227
15 0.0076
Vn 3 32 33| 34 35 36 37 38 39 a0

1 0.4220] 04188] 04156 04127] 04096 04068 04040] 04015] 0.9689] 0.3964
2 02921] 02898 02876] 0.2854] 02834 02813 02794] 0.2774] 0.2755] 0.2737
3 02475] 02463] 02451 02439] 02427] 02415 02403] 0.2391] 0.2380] 0.2368
4 02145]  02141] 02137} 02132] 02127] 02121 02116] 02110 0.2104]  0.2098
5 0.1874]  01878] 01880] o0.1882] 0.1883] 01883 0.1883] 01881 0.1880] 0.1878
6 01641] 01651] 01660] 01667] 01673] 01678] 0.1683] 0.1686] 0.1689]  0.1691
7 0.1433]  0.1449] 01463] 01475 01487] 01496] 01503 0.1513] 0.1520] 0.1526
8 0.1243] 01265] 01284 01301] 0©1317] 01331] 0.1344] 0.1356] 0.1366] 0.1376
9 0.1066] 01093] 01118] 01140 01160} _01179] 01196 01211} 0.1225] 0.1237
10 0.0899]  00931] 00961 00988 01013] 01036 0.1056] 0.1075] 0.1092] 0.1108
11 0.0739] _00777] _00821] 00844 00873 00900] 00924 0.0947] 0.0967] 0.0986
12 0.0585] 00629] 00669] 00706] 00739 00770] 00798 0.0824] 0.0848] 0.0870
13 0.0435] 00485 0.0530] 0.0572[ 00610 00645] 0.0677] 0.0706] 0.0733] 0.0759)
14 00289 0.0344] 00395] 0.0441] 00484] -~ 0.0523] 0.0559] 0.0592] 0.0622] 0.0651
15 0.0144] 0.0206] 00262 00314 00361] 00404] 00444 00481 00515] 0.0546
16 0.0068] 00131] 00187 0.0239] 00287 0.0331] 0.0372] 00409 0.0444]
17 0.0062] _0.0119] 00172] 00220] 0.0264] 0.0305]  0.0343
18 0.0057] 0.0110] 0.0158] 0.0203] 0.0244
19 00053 00101 0.0146
20 0.0049
Vn 41 42 43 44 45 46 47 | a8 49 50

1 0.3940]  0.3917] 03894 0.3872[ 0.3850] 0.3830] 0.3808] 0.3789] 0.3770{ 0.3751
2 02719] 02701] 002684] 0.2667] 0.2651] 0.2635] 0.2620] 0.2604] 0.2689] 0.2574)
3 0.2357] _0.2345] 02334] 02323 02313] 02302] 02291 0.2281] 0.2271] 0.2260)
4 0.2091] 02085 02078] 02072 0.2065] 0.2058] 02052] 0.2045] 0.2038]  0.2032
5 01876/ 01874 01871] 01868 0.1865] 01862] 0.1859] 0.1855] 0.1851] 0.1847
6 0.1693] 01694] 01695 0.1695] 0.1695] 0.1695] 0.1695] 0.1693] 0.1682] 0.1691
7 0.1531] _0.1535]  0.1539] 01642 0.1545] 0.1548] 0.1550] 0.165t] 0.1563] 0.1554
8 0.1384] 01392 01398] 01405 01410 0.1415] 01420 0.1423] 0.1427] 0.1430
9 0.1249] _01259] 01269 01278 0.1286] 0.1293] 01300] 0.1306] 0.1312] 0.1317
10 0.1123]  _01136] 01149] 0.1160] 01170 01180 01183] 0.1197] 0.1205] 0.1212
11 0.1004] 01020 01035] 01048 0.1062] 01073] 01085] 0.1095] 0.1105] 0.1113
12 0.0891] _00903] 00927 00943] 00959 00972] 00986 0.0998] 0.1010[  0.1020
13 0.0782] 00804 00824] 00842] 00860 00876 00892] 0.0906] 0.0919] 0.0932
14 0.0677] 00701] 00724 00745] 00775 00785/ 00801 0.0817]  0.0832]  0.0846)
15 0.0575] _0.0602] 00628 00651] 0.0673] 0.0694] 00713] 0.0731] 0.0748] 0.0764
16 0.0476] _0.0506] 00534] 0.0560] 0.0584] 0.0607] 0.0628] 0.0648] 0.0667] 0.0685
17 0.0379] 00411] 00442] 00471 00497 00522] 00546] 0.0568] 0.0588] 0.0608
18 0.0283] _0.0318] 00352] 00383 00412 00439] 00465] 0.0489] 0.0511] 00532
19 0.0188] 0.0227] 00263 00296] 00328 00357] 00385] 0.0413] 0.0436] 0.0459
20 0.0094] 00136 _00175] 00211] 00245 00277 _0.0307| 0.0335] 0.0361] 0.0386
21 0.0045| _0.0087] 0.0126] 00163 00197 0.0229] 0.0259] 0.0288] 0.0314
22 0.0042] . 00081] 00188] 0.0153] _0.0185] 0.0215] 0.0244
23 0.0039]  _0.0076] _0.0111] 0.0143[ _0.0174
24 0.0037] __00071] 0.0104
25 0.0350
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/02000 1 79¢cC 77000 C.CSH™Y HeH . "
17006C I Yeee pydeele O-oHTH 932.8 1z
1500Ce jesSced /S Ccoe G- 0LsS3 219, )3
155000 /$coo /060 O-00%H B /7
/1S 000 1SSo0o /s
165000 1500CC Y/
1670606 197006 /7
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226000 soSco 22
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ZHE00 L0500 27
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TETRA TECH NUS, INC.

CALCULATION WORKSHEET e S o 13

CLIENT /\/gw LoN Sl

JOB NUMBER g 863

SUBJECT

Sp\mwe Cﬁ\-—CUL-P\T\C») folw g‘mns\\ck\_ ANRL\)S\S

BASED ON

Reawuss Yens Y12

DRAWING NUMBER

. D IEaST C'\LC._\\,M

CHES&? ;

APPROVED BY DATE

et

/0/9/e

THAT THE

L
=(0. 7152

H29%70.13%

€4772. 29607 N 27 )

T =
) _ /428%70.13 N
LA KA SNE

\M\*Es\— AT A §7> LEVEL OF Sien FICANCE

From Tasez 25
ersT: O.ATA

Con«?l\l& \‘k)O\\.c_ IO \-)Jms-\— .

PATA SET s A

Wl = 09524 > 0914 = Wireer

WE  ACLEST THE NUW HYDTHENS
Nezm v D.'sr)ZlBuTloN,,




PERCENTAGE POINTS OF THE W TE-ST FOR N=3 to 50

n 0.01 0.05
3 0.753 0.767
4 0.687 0.748
5 0.686 0.762
6 0.713 0.788
7 0.730 0.803
8 0.749 0.818
9 0.764 0.829
10 0.781 0.842
11 0.792 0.850
12 0.805 0.859
13 0.814 0.866
14 0.825 0.874
15 0.835 0.881
16 0.844 0.887
17 0.851 0.892
18 0.858 0.897
19 0.863 0.901
20 0.868 0.905
21 0.873 0.908
22 0.878 0.911
23 0.881 0.914
24 0.884 0.916
25 0.888 0.918
26 0.891 0.920
27 0.894 0.923
28 0.896 0.924
29 0.898 0.926
30 0.900 0.927

TABLE 2

n 0.01 0.05

31 0.902 0.929
32 0.904 0.930
33 0.906 0.931
34 0.908 0.933
35 0.910 0.934
36 0.912 0.935
37 0.914 0.936
38 0.916 0.938
39 0.917 0.939
40 0.919 0.940
41 0.920 0.941
42 0.922 0.942
43 0.923 0.943
44 0.924 0.944
45 0.926 0.945
46 0.927 0.945
47 0.928 0.946
48 0.929 0.947
49 0.929 0.947
50 0.930 0.947
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CLIENT JOB NUMBER
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BASED ON DRAWING NUMBER
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Sample Calculation Table /

3

p Levels from Z Scores for 2 Sided Tests

4 p 14 P 4 p Z p 4 p Z p Z p Z p
0.00 1.0000 -0.50 0.6171 1.00 0.3173 1.50 0.1336 2.00 0.0455 250 0.0124 3.00 0.0027 3.50 0.0005
0.01 0.9920 0.51 0.6101 1.01 0.3125 1.51 0.1310 2.01 0.0444 2.51 0.0121 301 0.0026 351 0.0004
0.02 0.9840 0.52 0.6031 1.02 0.3077 1.52 0.1285 2.02 0.0434 2.52 0.0117 3.02 0.0025 3.52 0.0004
0.03 0.9761 0.53 0.5961 1.03 0.3030 1.53 0.1260 2.03 0.0424 253 0.0114 3.03 0.0024 353 0.0004
0.04 0.9681 0.54 0.5892 1.04 0.2983 1.54 0.1236 2.04 0.0414 254 0.0111 3.04 0.0024 3.54 0.0004
0.05 0.9601 0.55 0.5823 1.05 0.2937 1.55 0.1211 2.05 0.0404 2.55 0.0108 3.05 0.0023 355 0.0004
0.06 0.9522 0.56 0.5755 1.06 0.2891 1.56 0.1188 2.06 0.0394 2.56 0.0105 3.06 0.0022 356 0.0004
0.07 0.9442 057 0.5687 1.07 0.2846 1.57 0.1164 207 0.0385 257 0.0102 3.07 0.002% 357 0.0004
0.08 0.9362 0.58 0.5619 1.08 0.2801 1.58 0.1141 2.08 0.0375 258 0.0099 3.08 0.0021 3.58 0.0003
0.09 0.9283 0.59 0.5552 1.09 0.2757 1.59 0.1118 2.09 0.0366 259 0.0096 3.09 0.0020 3.59 0.0003
0.10 0.9203 0.60 0.5485 1.10 0.2713 1.60 0.1096 210 0.0357 2.60 0.0093 310 0.0019 3.60 0.0003
0.11 09124 0.61 0.5419 111 0.2670 1.61 0.1074 211 0.0349 2.61 0.0091 3 0.0019 361 0.0003
0.12 0.9045 0.62 0.56353 1.12 0.2627 1.62 0.1052 212 0.0340 2.62 0.0088 3.12 0.0018 3.62 0.0003
0.13 0.8966 0.63 0.5287 1.13 0.2585 1.63 0.1031 213 0.0332 2.63 0.0085 313 0.0017 363 0.0003
0.14 0.8887 0.64 0.5222 114 0.2543 1.64 0.1010 2.14 0.0324 2.64 0.0083 3.14 0.0017 364 0.0003
0.15 0.8808 065 0.5157 1.15 0.2501 1.65 0.0989 215 0.0316 265 0.0080 315 0.0016 365 0.0003
0.16 0.8729 0.66 0.5093 1.16 0.2460 1.66 0.0969 2.16 0.0308 2.66 0.0078 3.16 0.0016 3.66 0.0003
0.7 0.8650 0.67 0.5029 117 0.2420 1.67 0.0949 217 0.0300 2.67 0.0076 3.17 0.0015 367 0.0002
0.18 0.8572 0.68 0.4965 1.18 0.2380 1.68 0.0930 2.18 0.0293 2.68 0.0074 3.18 0.0015 368 0.0002
0.19 0.8493 0.69 0.4902 1.19 0.2340 1.69 0.0910 219 0.0285 2.69 0.0071 3.19 0.0014 3.69 0.0002
0.20 0.8415 0.70 0.4839 1.20 0.2301 1.70 0.0891 2.20 0.0278 2.70 0.0069 3.20 0.0014 3.70 0.0002
0.21 0.8337 0.71 04777 1.21 0.2263 1.1 0.0873 224 0.0271 2.1 0.0067 321 0.0013 3 0.0002
0.22 0.8259 0.72 04715 1.22 0.2225 1.72 0.0854 222 0.0264 272 0.0065 322 0.0013 3.72 0.0002
023 0.8181 073 0.4654 123 0.2187 - 1.73 0.0836 223 0.0257 2.73 0.0063 3.23 0.0012 373 0.0002
0.24 0.8103 0.74 0.4593 1.24 0.2150 1.74 0.0819 224 0.0251 2.74 0.0061 324 0.0012 374 0.0002
0.25 0.8026 0.75 0.4533 1.25 0.2113 1.75 0.0801 2.25 0.0244 275 0.0060 325 0.0012 375 0.0002
0.26 0.7949 0.76 0.4473 1.26 0.2077 1.76 0.0784 2.26 0.0238 2.76 0.0058 3.26 0.0011 3.76 0.0002
027 0.7872 077 04413 1.27 0.2041 1.77 0.0767 227 0.0232 277 0.0056 327 0.0011 377 0.0002
0.28 0.7795 0.78 0.4354 1.28 0.2005 1.78 0.0751 2.28 0.0226 2.78 0.0054 3.28 0.0010 378 0.0002
0.29 0.7718 0.79 0.4295 1.29 0.1971 1.79 0.0735 2.29 0.0220 2.79 0.0053 3.29 0.0010 379 0.0002
0.30 0.7642 0.80 0.4237 1.30 0.1936 1.80 0.0719 2.30 0.0214 2.80 0.0051 3.30 0.0010 3.80 0.0001
0.3 0.7566 0.81 0.4179 1.31 0.1902 1.81 0.0703 231 0.0209 2.81 0.0050 3.31 0.0009 381 0.0001
0.32 0.7430 0.82 0.4122 1.32 0.1868 1.82 0.0688 2.32 0.0203 2.82 0.0048 332 0.0009 3.82 0.0001
0.33 0.7414 0.83 0.4065 1.33 0.1835 1.83 0.0672 2.33 0.0198 2.83 0.0047 3.33 0.0009 383 0.0001
0.34 0.7339 0.84 0.4009 1.34 0.1802 1.84 0.0658 2.34 0.0193 2.84 0.0045 kK] 0.0008 3.84 0.0001
0.35 0.7263 0.85 0.3953 1.35 0.1770 1.85 0.0643 2.35 0.0188 2.85 0.0044 3.35 0.0008 3.85 0.0001
0.36 0.7188 0.86 0.3898 1.36 0.1738 1.86 0.0629 2.36 0.0183 2.86 0.0042 3.36 0.0008 3.86 0.0001
0.37 0.7114 0.87 0.3843 1.37 0.1707 1.87 0.0615 2.37 0.0178 287 0.0041 337 0.0008 3.87 0.0001
0.38 0.7039 0.88 0.3789 1.38 0.1676 1.88 0.0601 2.38 0.0173 2.88 0.0040 3.38 0.0007 3.88 0.0001
0.39 0.6965 0.89 0.3735 1.39 0.1645 1.89 0.0588 2.39 0.0168 2.89 0.0039 3.39 0.0007 389 0.0001
0.40 0.6892 0.90 0.3681 1.40 0.1615 1.90 0.0574 240 0.0164 2.90 0.0037 3.40 0.0007 3.90 0.0001
041 0.6818 0.91 0.3628 1.41 0.1585 1.91 0.0561 24 0.0160 291 0.0036 341 0.0006 391 0.0001
0.42 0.6745 0.92 0.3576 1.42 0.1556 1.92 0.0549 242 0.0155 2.92 0.0035 342 0.0006 392 0.0001
043 0.6672 0.93 0.3524 1.43 0.1527 1.93 0.0536 2.43 0.0151 293 0.0034 343 0.0006 3.93 0.0001
0.44 0.6599 0.94 0.3472 1.44 0.1439 1.94 0.0524 244 0.0147 2.94 0.0033 344 0.0006 3.94 0.0001
045 0.6527 0.95 0.3421 145 0.1471 1.95 0:0512 2.45 0.0143 2.95 0.0032 3.45 0.0006 3.95 0.0001
0.46 0.6455 0.96 0.3371 1.46 0.1443 1.96 0.0500 246 0.0139 2.96 0.0031 346 0.0005 3.96 0.0001
0.47 0.6384 0.97 0.3320 147 0.1416 1.97 0.0488 247 0.0135 297 0.0030 347 0.0005 397 0.0001
048 0.6312 0.98 0.3271 1.48 0.1388 1.98 0.0477 248 0.0131 298 0.0029 348 0.0005 3.98 0.0001
0.49 0.6241 0.99 0.3222 1.49 0.1362 1.99 0.0466 249 0.0128 2.99 0.0028 349 0.0005 3.99 0.0001
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APPENDIX D

RESPONSES TO EPA's COMENTS



RESPONSES TO USEPA’'s DECEMBER 5, 2001 AND JANUARY 30, 2002 COMMENTS
DRAFT YEAR 3 ANNUAL GROUNDWATER MONITORING REPORT

FOR THE DEFENSE REUTILIZATION AND MARKETING OFFICE

NSB-NLON, GROTON, CONNECTICUT

April 1, 2002

Page 1 of 16

GENERAL COMMENTS
Comment 1

The monitoring program adheres closely to the Groundwater Monitoring Plan, and appears to be moving
forward in routine fashion. The monitoring data continue to support the conclusion that the soil removal and
cap installation are successful in limiting transport of site contaminants to groundwater. The groundwater met
all primary monitoring criteria in Rounds 9 through 12. Secondary criteria are exceeded for a few SVOCs
present at relatively low levels, and for several inorganics. According to the Groundwater Monitoring Plan
Decision Diagram, monitoring frequency can be reduced to twice a year when four consecutive rounds of
representative monitoring have been performed with results below monitoring criteria.

Response

Agreed. The monitoring program is proceeding in routine fashion and there have only been a few
compounds detected at concentrations that exceeded secondary criteria. The monitoring data support
the conclusion that the soil removal and cap installation are successful in limiting transport of site
contaminarits to groundwater.

Figure 4-10 (i.e., Groundwater Monitoring Plan Decision Diagram) does indicate that the monitoring
frequency can be reduced to twice a year when four consecutive rounds of representative monitoring

have been performed with results below monitoring criteria. However, because 12 rounds of quarterly

sampling have been completed at the DRMO site and the resuits have all been below the primary

monitoring criteria, it is recommended in the report that the monitoring frequency be reduced from

quarterly to annual, instead of biannual. The USEPA indicates their agreement with this

recommendation in Comment No. 15. Therefore, no changes are recommended in response to this

comment.

Comment 2

Statistics are used in the annual report to analyze whether compounds are present in the groundwater above
upgradient levels. The Groundwater Monitoring Plan was finalized in February of-1998. Since that time, a
number of detailed guidance documents for performing statistical comparisons using environmental data have
been published by a variety of agencies. It appears that some of the statistical procedures currently used in
this annual groundwater monitoring report do not fully comply with procedures recommended in these more
current guidance documents. However, based on the Groundwater Monitoring Plan Decision Diagram, it does
not appear that the errors identified in the statistics used in this monitoring program would change the
recommendations presented in the annual report. Comments related to the statistics are provided in
Attachment A to assist in developing statistical evaluation procedures that are in line with currently
recommended guidance.

Response

Agreed. The Navy's recommendations for revised statistical methods are provided in the response
for General Comment 3.
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Comment 3

As described in §4.3.1.1, in the statistical analysis of the ground water data, non-detects have been replaced
with one-half the sample quantitation limit. This section also states: "...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...." According to USEPA guidance (USEPA, 1992), parametric ANOVAs should not be used in the
event nondetects exceed 50% of the data set. In addition, for analyses using the Wilcoxon Rank Sum Test,
several environmental statistics guidance documents limit the percent of nondetects allowable in the test data
sets to 50% (US Navy 1998) or even 40% (US DD, US DOE, USEPA, USNRC 2000).

REFERENCES:

US Department of Defense, US Department of Energy, US Environmental Protection Agency, and
US Nuclear Regulatory Commission, 2000, Multi-Agency Radiation Survey and Site Investigation
Manual (MARSSIM), Revision 1 (includes replacement pages dated June 2001), NUREG-1575,
EPA/402/R-97/016, DOE/EH-0624, August.

US Navy, 1998, Procedural Guidance for Statistically Analyzing Environmental Background Data,
Naval Facilities Engineering Command, Southwest Division and Engineering Field Activities, West,
September.

US Environmental Protection Agency, 1992, Statistical Analysis of Ground Water Monitoring Data at
RCRA Facilities: Addendum to Interim Guidance

The data sets for a number of the parameters evaluated in this document contained more than 50%
nondetects for either the upgradient wells, the down gradient wells or both. For example, for the constituents
trans-1,2-dichloroethene, vinyl chloride, phenanthrene, arsenic, lead and silver the frequency of detection for
each of these constituents in upgradient wells was zero out of twelve samples. Based on guidance provided
in the aforementioned guidance documents, these constituents should not have been subject to statistical
evaluation procedures using either ANOVA or Wilcoxon Rank-Sum tests. As such, the conciusions regarding
the statistical comparisons presented in Section 5.1 (page 5-2, first full paragraph) are erroneous for the listed
constituents. No statistical comparisons between the upgradient and downgradient wells can be performed
using ANOVA or Wilcoxon Rank-Sum tests for these constituents. To ensure the validity of the statistical
comparisons performed in the monitoring program, the Navy should confirm that the assumptions regarding
the frequency of detection for each test are met for each constituent analyzed by either the ANOVA or the
Wilcoxon Rank-Sum procedures.

One of the main assumptions in a parametric ANOVA is that the data sets being compared have homogeneity-
of variance. There is no mention of this in the text and no evidence that this assumption was checked in the

tables. If homogeneity of variance cannot be demonstrated then ANOVAs are not the appropriate statistic

to apply. Rather, the Wilcoxon Rank Sum Test should be used for comparison purposes. In this report,

homogeneity of variance should be confirmed for data analyzed using the ANOVA techniques using the F-test

for homogeneity of variance or a similar statistic. If homogeneity of variance cannot be confirmed then data

sets should be tested with techniques for unequal variances.
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Response to Original Comment (January 8, 2002)

Agreed: The statistical methodology used to evaluate the Year 3 data from the DRMO is the same
method that has been used since the Year 1 analysis. This methodology failed to include:

o Homogeneity of variance between the upgradient and downgradient data sets as a requirement
for performing the parametric ANOVA.

e A contingency for not performing ANOVA when nondetects exceed 50% of the data set.

Revisions are necessary to the statistical methodology performed on the analytical data. Because
the conclusions of the Year 3 analysis would be unaffected by such changes, it is recommended that
the following steps be incorporated into the statistical analysis performed for Year 4:

¢ Levene's Test of Homogeneity of Variance

. wa-Sample Test of Proportions

EPA Rebuttal (January 30, 2002)

General Comment 3 and Specific Comment 4: Although the recommended statistical steps
are reasonable to address the comment, based on the reduction in sampling frequency and
the elimination of the three deep wells, it is unclear how the Navy plans to use ANOVA
techniques to compare upgradient wells to downgradient wells in year 4 and beyond. Two
upgradient wells and five downgradient wells will be sampled one time each year. This
number of data points is not sufficient to perform an ANOVA test. Please describe in greater
detail how the comparison on this limited data will performed.

It should be noted that to date, the comparison of upgradient and downgradient wells has
been something of an academic exercise since no primary monitoring criteria have been
exceeded.

Response to Rebuttal

Agree with Clarification. Regarding the original comment about the inappropriateness of
completing statistical comparison between upgradient and downgradient wells for the
parameters trans-1,2-dichloroethene, vinyl chloride, phenanthrene, arsenic, lead and silver,
the commentor is correct. To address this problem, new statistical evaluations were
completed on the Year 3 data set following the new methodology provided in the response
to the original comment. This change was necessary so that the conclusions and
recommendations of the report were based on technically defensible statistical information.
The results of the new evaluation (text and tables) are provided in the final report. As noted
in the rebuttal, the comparison of upgradient and downgradient wells has been something
of an academic exercise since no primary monitoring criteria have been exceeded. It should
also be noted that the new statistical evaluation did not result in any changes to the
conclusions or recommendations of the report.
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Comment 4

Regarding the EPA’s rebuttal, the commentor is correct in stating that the statistical
methodologies suggested by the Navy for use in the future may not be suitable for
evaluating analytical data from a single annual sampling event. However, the
suggested methodologies would be appropriate for use under the other groundwater
monitoring programs at the Area A Landfill and Goss Cove Landfill sites at Naval
Submarine Base-New London, Groton, Connecticut. Quarterly sampling is still being
conducted at those sites. The suggested methodologies will be incorporated, as
appropriate, into the statistical evaluations completed for those monitoring programs.

The following methodology will be adopted for use for the DRMO groundwater
monitoring program in the future.

The Parametric ANOVA and the tests of it's assumptions {(Shapiro-Wilk Test
of Normality and Levene's Test of Homogeneity of Variance) will no longer
be performed. Either a Wiicoxon Rank-Sum analysis (if 4 or more of the 7
concentrations are positive detections) or a Test of Proportions (if 3 or less
of the 7 concentrations are positive detections) will be performed. Due to
the small size of the data sets, these tests will have limited statistical power.

Since the site has proven to be rather benign over the last three years,
attention will be concentrated on determining if conditions are changing at
the site by performing trend analysis. The Mann-Kendall Test (Gilbert, p.
208) will be used on the average concentrations for each COPC over all
rounds to test for an upward trend. Those COPCs exhibiting an upward
trend according to the test will be plotted as a function of time. Linear
regression best-fit lines with confidence bands will also be plotted. If it
becomes evident that the trend is not linear but rather follows another
function the regression plot will be the function that best fits the shape of the
data. If there are any COPCs that show trends indicating that the primary
monitoring criteria is likely to be exceeded in the near future, additional
methods may be used to confirm/verify the results.

As noted in previous reviews, it is noted that the secondary monitoring criterion for arsenic (0.14 ug/L, based
human-health considerations for consumption of organisms), is well below the laboratory detection limits
achieved (typically a few pg/L). Therefore, no meaningful comparisons can be made to this monitoring
criterion. Nonetheless, this criterion appears to be rather conservative, particularly in view of the “background”
value adopted (3.6 micrograms per liter); fre., “typical” NSBNL groundwater exceeds the secondary

monitoring criterion.

Response to Original Comment (January 8, 2002)

Agreed. The secondary monitoring criteria for arsenic (0.14 pg/L) is below the laboratory detection
limit for arsenic, and in general no meaningful comparisons can be made to this criterion. This
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secondary criterion was agreed to by the Navy and regulators several years ago during development
of the Groundwater Monitoring Program for the DRMO. Since the laboratory detection limit for
arsenic is not low enough to allow for a meaningful comparison and the background concentration
of arsenic determined for NSB-NLON is 1.92 ug/L, as presented in the Basewide Groundwater
Operable Unit Remedial Investigation (TtNUS, 2001), the use of the secondary criterion should be
reconsidered. It is recommended that the background concentration for arsenic be adopted as the
secondary monitoring criterion for arsenic during future groundwater monitoring efforts at the DRMO.
In addition, it is recommended that the background concentrations of the other inorganics of concern
at the DRMO (i.e., barium, chromium, copper, lead, and zinc) also be adopted as the secondary
monitoring criteria for future groundwater monitoring efforts at the DRMO.

It should be noted that the “background” concentration of 3.6 ug/L stated in the comment is not the
background groundwater concentration presented in the subject report; however, it was erroneously
presented as such in previous reports. The background concentration of arsenic determined for
NSB-NLON is 1.92 pg/L, as presented in the Basewide Groundwater Operable Unit Remedial
Investigation (TtNUS, 2001).

EPA Rebuttal (January 30, 2002)

General Comment 4. Regarding the comparison to arsenic secondary monitoring criterion,
please expand the comparison table to include background values and discuss the limitations
of the secondary monitoring criterion in the text.

Response to Rebuttal

Agree. The secondary criteria for inorganics were maintained and the analytical summary
table (Table 4-1) was expanded by one column to include background concentrations for
inorganics. In addition, the columns that include the criterion and background values were
conditionally formatted, as appropriate, to indicate the criteria that was exceeded by the
detected chemical concentrations. The second paragraph in Section 4.1 was revised to
include a discussion on the limitations of the secondary monitoring criteria.

PECIFIC COMMENTS

Comment 1: p. 1-1, §1.1

The text reads, ... to determine whether surface water protection have been attained ..."...Please check.
Response

The sentence will be corrected to read, “...to determine whether surface water protection criteria have
been attained...” The basis for this sentence is that the groundwater at the DRMO is not used as a

drinking water source and the only way receptors can come into contact with the groundwater is after
it discharges to the Thames River (i.e., after it essentially becomes surface water).
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Comment 2: p. 2-8, §2.3.5

The text states that the regression on the average arsenic concentrations performed after Year 1 of the
monitoring program indicated a decline, and that this “... contradicted the results of the statistical evaluation.”
This contradiction is not apparent in the summary of results given here. The statistical evaluation established
that arsenic concentrations were higher in downgradient wells than in upgradient wells. The trend analysis
suggested a trend of declining concentrations in the downgradient area. Downgradient arsenic could have
been declining, while still remaining higher than upgradient arsenic. Please clarify the argument for a
contradiction in these analyses. In any case, it is agreed that the trend may not be meaningful, in view of the
low confidence in the fit, as well as the possible influence of the reporting of “non-detects” and variable
laboratory detection limits discussed previously.

Response to Original Comment (January 8, 2002)
Agreed. The paragraph in question will be revised as follows:

“A statistical evaluation of the data indicated that upgradient and downgradient concentrations of both
organic and inorganic COCs were found to be similar except for arsenic. The statistical evaluation
established that arsenic concentrations were higher in downgradient wells than in upgradient wells.
The average arsenic concentrations for all downgradient monitoring wells for each round were plotted
as a function of round to determine the trend of the concentrations. The regression line fit to the
average arsenic concentrations showed a decreasing trend, which contradicted the results of the
statistical evaluation. The confidence in the regression line fit to the data was low and it is likely the
line did not represent the true trend in the data.”

EPA Rebuttal (January 30, 2002)

Specific Comment 2: The suggested text does not address the comment. Trend analysis and
the statistical analysis are not at odds with each other, as they are evaluating two
independent issues. It is possible to have a statistically higher level of arsenic in
downgradient wells and at the same time have a downward trend in these wells. While |
_-agree that the trend analysis is somewhat inconclusive, this is not from a contradiction with
the results of the statistical comparison. Although the proposed text is an improvement,
please eliminate the phrase, “which contradicted the resuits of the statistical evaluation.”

Response to Rebuttal

Agreed. The phrase was deleted.

Comment 3: p. 4-1, §4.1

Table 4-1 indicates that arsenic was detected at 6MW 118 at 12.6 micrograms per liter in Round 12 (June
2001). This is a striking anomaly, in that arsenic has been non-detect at this location for the previous 11
rounds. Please check field records, chain-of-custody records, etc., to verify to the extent possible that the
sample analyzed for this round was indeed collected from well 118, rather than from 11D, which exhibits
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nearly identical arsenic (12.7 micrograms per liter). (It is noted that other inorganic analytes appear to be
distinctly different; e.g., iron was analyzed at 340 micrograms per liter for 11S and at 7890 micrograms per
liter for 11D, arguing against a duplicate analysis.) Also, the lab shouid be asked to verify that there were no
errors in entering data in the reporting tables. '

Response to Original Comment (January 8, 2002)

Agree. The arsenic result for 6MW11S appears to be an anomaly; however, as discussed below, the
cause of the anomaly is not apparent and there is no justification for changing the result. Therefore,
the result will be maintained and a sentence will be added to the report that identifies the anomaly.
Future monitoring results will help determine if this result is truly an anomaly.

Based on a review of the raw data, the result as reported by the laboratory of 12.6 ug/L is correct. All
of the metals results for this sample were also compared to others in the same sample-delivery-group
(SDG) and it does appear to be a different sample than any of the others that are in this SDG. The
only thing noticeable from looking at the raw data relates to the fact that two replicates were done for
the Inductively Coupled Plasma (ICP) analysis and the results were averaged. Some labs do more
than two replicates but it is common practice to perform multiple replicate analyses for each analyte
and report the average. The replicate analyses are done within seconds of each other and make for
a more accurate result. In this case, the first replicate was 9.77 ug/L and the second one was 15.5
ug/L with a percent relative standard deviation (%RSD) of 32.086. The difference between the two
replicate results can be due to several things such as sample matrix or instrumental problems.
However, many of the other analytes in this sample had better %RSDs so it does not appear that
there were any general instrument problems with this analysis.

The result could also be a false positive due to contamination from a variety of different sources. In
addition, an instrumental baseline for arsenic might have fluctuated slightly from sample to sample
or something present in the sample (either from the laboratory or the field) could change the sample
matrix enough so that the replicates showed the poor reproducibility.

Another explanation could be due to the high levels of sodium that were present in the sample.
Sodium is not an interfering analyte; however, it is possible that the high levels of sodium might have
interfered with some of the analytes, producing false positives. If there is a large amount of any one
analyte present, it could cause a "loading effect” on the plasma and interfere with the reading of other
analytes. This could have happened in this case with arsenic. If this is the case, then the arsenic
result could be reported from the 10X dilution for sodium, giving a result of 50 U.

EPA Rebuttal (January 30, 2002)

Specific Comment 3: It is not appropriate to calculate %RSD for two data points. Relative
Percent Difference (RPD) would be more meaningful. In this case, the RPD between the two
replicates is 45%. A high variation between replicates is frequently caused by improper
peaking of the instrument or a broad-based interference in the vicinity of the analytical line
of interest. In this instance the later is more likely since this level of arsenic is not expected.
Improper peaking would explain a high variance between sample replicates but it would not
account for the relatively high level of arsenic that was measured. A further review of the raw
data associated with the sample to determine whether a matrix spike or analytical spike was
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run on the sample could illuminate the issue. These would have been impacted by either of

the data quality issues discussed above.

Response to Rebuttal

The initial result of 12.6 micrograms per liter for arsenic in sample DRMO-6MW11S-GW-12
as reported by the laboratory was verified by reviewing all of the associated raw data. There
were no matrix spikes, post digestion spikes, sample duplicates, or serial dilutions performed
by the laboratory on this sample to evaluate. The only information that could be evaluated
was the raw data analysis for this sample. It is nearly impossible to determine without a
doubt the cause of the anomaly based on the raw data. The scenarios presented in the initial
response were possibilities that could have caused an erroneous result, in addition to those

presented in Specific Comment 3.

The high variance between the two replicates for arsenic for this sample was not meant to
explain the high level of arsenic that was measured for this sample. It was noted to present
the possibility that there could have been some factors present that could have caused an
erroneous result. All of the numbers mentioned in the original response came from the raw
data. The laboratory’s software associated with the analytical instrument calculates, from the
two measured replicates, the average, standard deviation and %RSD. The average of the
results is what is reported as the final value. These numbers, from the instrumental raw data
analysis, are the only things that were available. Based on this limited information, there is
no way to determine precisely what may have occurred at what stage to produce this high

result for arsenic.

Based on a review of the available fieid data (sample log sheet, turbidity data, and chain-of-
custody), it is not apparent that the anomalous result was the result of a field problem.

As stated previously in the original response, the result will be maintained and a sentence will
be added to the report that identifies the anomaly. Future monitoring results will heip

determine if this result is truly an anomaly.

Comment 4: p. 4-4, §4.3.1, 1 2

The fourth sentence in this paragraph states: "Parametric ANOVA tests assume that the data are normally
or lognormally distributed.” Please expand the text here to include other important assumptions that
parametric ANOVA methods make. For example, parametric methods assume that the data sets being -
compared not only have a normal or lognormal distribution, but that the data sets have the same distribution

type and variance.

Response to Original Comment (January 8, 2002)

The suggested text was not inciuded because the methodology was not testing the assumption of
homogeneity of variance. The paragraph will be changed in future reports (i.e., Year 4 and

subsequent reports) to the following:
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“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. The parametric ANOVA method
makes two important assumptions:: 1) the data are both normally (or both lognormally)
distributed, and 2) the group variances are homogeneous. If either of these crucial
assumptions to the parametric ANOVA are violated, a non-parametric test can be conducted
using the ranks of the observations rather than the original observations themselves. These
assumptions can be checked using the Shapiro-Wilk Test of Normality and Levene’s test of
Homogeneity of Variance, respectively. If the analysis of the data demonstrated that these
assumptions, critical to the parametric ANOVA, were violated, non-parametric ANOVA
technigues were conducted using the ranks of the observations rather than the observations
themselves. The Wilcoxon Rank-Sum test (also known as the Mann-Whitney U test) was
employed as the non-parametric ANOVA for comparing the downgradient results to the

upgradient resuits.”

" EPA Rebuttal (January 30, 2002)

General Comment 3 and Specific Comment 4: Although the recommended statistical steps
are reasonable to address the comment, based on the reduction in sampling frequency and
the elimination of the three deep wells, it is unclear how the Navy plans to use ANOVA
techniques to compare upgradient wells to downgradient wells in year 4 and beyond. Two
upgradient wells and five downgradient wells will be sampled one time each year. This
number of data points is not sufficient to perform an ANOVA test. Please describe in greater

detail how the comparison on this limited data will performed.

It should be noted that to date, the comparison of upgradient and downgradient wells has
been something of an academic exercise since no primary monitoring criteria have been

exceeded.

Response to Rebuttal

Please refer to the response provided to the EPA’s rebuttal to the original response to
General Comment 3. The Year 3 data were evaluated using the new statistical approach.
Extensive revisions were made to the text and tables associated with Section 4.3 of the
report to address the comment. The text changes suggested in the original response to the

comment were incorporated as appropriate.

Comment 5: p. 4-5, §4.3.2.1

The last sentence of the paragraph beginning "A ‘W’ statistic ..." states: "...If W, c<W e, then the null
hypothesis is rejected, H, is accepted, the data are not assumed to be normally distributed (or not lognormally
distributed if log transformed data are tested)...." However, Tables 4-4 and 4-5 indicate that lognormality was
selected as the distribution type if the test for normality failed regardless of whether W, was greater than

or less than W for the transformed data. Please clarify this apparent discrepancy.



RESPONSES TO USEPA’'s DECEMBER 5, 2001 AND JANUARY 30, 2002 COMMENTS
DRAFT YEAR 3 ANNUAL GROUNDWATER MONITORING REPORT

FOR THE DEFENSE REUTILIZATION AND MARKETING OFFICE

NSB-NLON, GROTON, CONNECTICUT

April 1, 2002

Page 10 of 16

Response to Original Comment (January 8, 2002)

The paragraph will be changed to the following:

“A ‘W’ statistic (W ,c) is computed for a data set and compared to a test statistic (Wiegq). If

Weaie 2 Weest, then the null hypothesis is not rejected and the data are assumed to be
normally distributed. If W, <Wieq, then the null hypothesis is rejected, H, is accepted, the
data are not assumed to be normally distributed. Another ‘W’ statistic is computed for the
log-transformed data set and compared to the test statistic as described above. |f both the
normal and lognormal W, are greater than or equal to the W, then the underlying
distribution is considered to be that one producing the highest W, value. If neither ‘W’
statistic is greater than or equal to the test statistic the underlying distribution is defaulted to
fognormal. This is because “EPA’s experience with environmental concentration data, and
groundwater data in particular, suggests that the Lognormal distribution is generally more
appropriate as a default statistical model than the Normal distribution... ” (EPA, 1992).”

EPA Rebuttal (January 30, 2002)

Specific Comment 5. Please clarify the suggested text. The first sentence of the proposed
text indicates that if Wcalc for the untransformed data is greater than or equal to Wtest, then
the data are assumed to be normally distributed. However, the text goes on to say "...If both
the normal and lognormal Wcalc are greater than or equal to the Wtest then the underlying
distribution is considered to be that one producing the highest Wcalc value...." Please clarify
this conflict. -

Response to Rebuttal

The paragraph will be changed to the following:

"A 'W' Statistic (W) will be computed and compared to the test statistic (W,es) for both the
data set and the log transformed data set. If both the normal and lognormal W, are greater
than or equal to the Wy then the underlying distribution is considered to be the one
producing the highest W, value. If only one W, value exceeds the W, value the
underlying distribution is the one that exceeds the W,y value. If neither 'W' statistic is greater
than or equal to the test statistic or if the W, are equal for normal and lognormal, the
underlying distribution is defaulted to lognormal. This is because "EPA's experience with
environmental concentration data, and groundwater data in particular, suggests that the
Lognormal distribution is generally more appropriate as a default statistical model than the
Normal distribution..." (EPA, 1992).

Comment 6: p. 4-7, §4.3.2.2

The five equations at the bottom of the page are not in the correct order. Please move the equation for the

grand mean to the end of the list.
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Response to Original Comment (January 8, 2002)

Disagree. The equations are correct and their order is arbitrary. No changes are suggested in -
response 1o this comment.

EPA Rebuttal (January 30, 2002)

Specific Comment 6: Reordering the equations would be clearer because the equation for
the grand mean uses variables that, as the text is written, have not yet been defined.
However, since the technical conclusions of the document are not affected, the no change
is required.

Response to Rebuttal

Agree. The equations will be reordered as requested.

Comment 7: p. 4-8, §4.3.2.2
The table at the bottom of the page appears to have some errors:
1. The first entry in the "Sum of Squares" column should read SSgample-
2. The entries in the "Degrees of Freedom"” column should just be "k-1", "N-k", and "N-1" respectively.
3. The "Mean Squares” column should read "MSampie=SSsampie/(k-1)" in the first row and "MSgno=SSgod (N-K)"
in the second row. '
Response
The typographical errors will be corrected. In the future, the table will appear as follows:

ONE-WAY PARAMETRIC ANOVA TABLE

Source of Sums of Degrees of Mean Sauares F
Variation Squares Freedom 9
Between SSWell k-1 ‘VlSWeH:SSWeII/(k'1 ) F=MSWeII/MSError
Locations
Error (within SSeror N-k MSEror=SSEmror/(N-k)
Locations)
Total SSrotal N-1
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Comment 8: p. 4-9, §4.3.2.3, 112

The second sentence in this paragraph states: "However, parametric ANOVA methods make a key
assumption; the results are normally (or lognormally) distributed.” Please expand the text here to include
other important assumptions that parametric ANOVA methods make. For example, parametric methods
assume that the data sets being compared not only have a normal or lognormal distribution, but that the data
sets have the same distribution type and variance.

Response

As explained in an earlier response, this wording was not included because the methodology was not
testing the assumption of homogeneity of variance. This sentence will be expanded to the following:

“However, parametric ANOVA methods make two key assumptions: 1) the data are both
normally (or both lognormally) distributed, and 2) the group variances are homogeneous.”

Comment 9: p. 4-11, §4.3.3

The text notes that the statistical analysis indicates that only TCE shows a significant change from upgradient
to downgradient wells, and that TCE decreases. This is due to detections of TCE at BMWG6D, the upgradient,
bedrock well. Although well below the primary and secondary monitoring criteria, this detection may bear on
upgradient detections of chlorinated solvents (Area A Downstream Watercourses). It is appropriate that this
well should remain in the monitoring program, as recommended on p. 5-3. Alternatively, at some point, it may
be reasonable to move this well to long-term monitoring for another program.

Response

Comment noted.

Comment 10: p. 4-12, §4.3.3

In addressing the potential impact of the site on arsenic in groundwater, the Report notes that most of the
elevated arsenic downgradient of the site is in the deep wells, and that the vertical gradients at these locations
are upward, arguing against any influence of the site. This is a compelling argument; it is agreed that this,
along with the observation that there is an intervening, srlty, semi-confining layer, certainly suggests that the
deep arsenic cannot reflect a site impact.

Response
Agreed. The data indicate that the significant concentrations of arsenic have been found in the deep
downgradient wells and do not suggest an impact by the site. The deep downgradient wells have

been recommended for elimination from the groundwater monitoring program to eliminate
unnecessary monitoring.




RESPONSES TO USEPA’s DECEMBER 5, 2001 AND JANUARY 30, 2002 COMMENTS
DRAFT YEAR 3 ANNUAL GROUNDWATER MONITORING REPORT

FOR THE DEFENSE REUTILIZATION AND MARKETING OFFICE

NSB-NLON, GROTON, CONNECTICUT

April 1, 2002

Page 13 of 16

Comment 11: p. 4-13, §4.3.3

The Report states that Year 3 data continue to show a difference in ORP between shallow upgradient wells
and shallow downgradient wells, but also notes that significant differences in inorganics concentrations were
not found. The Report concludes that “... the chemical data does not suggest that there are any
anthropogenic sources influencing the mobility of metals.” It is agreed that whatever redox impacts the site
may exert on groundwater do not seem to be triggering significant impacts to metals. However, while impacts
on the inorganics of potential concern are minimal, it is an overstatement to claim, “This data does not indicate
any influence of landfill leachate on downgradient groundwater.” There centainly seems to be a significant
difference in ORP across the site, and, as noted in the text, in pH, as well. The ORP change is from
moderately oxidizing conditions in shallow upgradient wells to strongly reducing conditions in shallow
downgradient wells. This change may be due to interaction of groundwater with organic materials beneath
the cap; it is also possible that this is simply a result of passing through the domain of organic-rich, estuarine
sediments beneath the site, and would occur independent of the historic site use. In this regard, it is noted
that 6MW 1S, which is south of the cover, shows ORP comparable to the upgradient wells (e.g., 104.3 mV in
Round 12, compared to 85.1 mV and 147.2 mV at BMW9S and 6MWES, respectively). This certainly leaves
open the possibility that the low ORP observed in downgradient wells west of the cap reflects an infiuence of
the site. It is also noted that the cap itself will tend to perpetuate these conditions, as it inhibits recharge of
oxygenated water to the shallow aquifer. The text also notes that pH increases across the site (e.g., 5.55-
6.03 in BMW6S and 6MW9S, upgradient, compared to 6.99-7.86 in BMW10S and 6MW11S, west of the cap;
Table A-1), and states that this supports the conclusion that the groundwater does not show indications of
landfill leachate. This conclusion is less convincing; landfill leachates do not consistently lower pH, as implied
in the text. Another interpretation of the data is simply that water on the upgradient side of the site is recently
infiltrated (showing, e.g., the effects of acid rain), and that it is buffered along the flow path beneath the cap.

Response

The comment provides several valid reasons for the distribution of ORP found in the groundwater at
the DRMO and provides alternative interpretations of the data as compared to the report. This
information will be incorporated into the text of the final report to provide a thorough interpretation of
the data. However, it is important to note that the points made in the comment do not contradict the
main conclusion of the report (i.e., the remaining landfill material at the DRMO is not enhancing the
mobility of metals or increasing the migration of metals from the site) or suggest that further
evaluation of ORP is necessary. The USEPA provides concurrence with this statement in Comment
No. 15.

Comment 12; p. 4-14, §4.3.3

The text concludes, “The correlations for arsenic and barium are moderate at best and are not indicative of
a significant cause/effect relationship between metals concentrations and the low ORP detected in
downgradient wells. Therefore, the low ORP values appear to be related to natural conditions at the DRMO
and not anthropogenic influences.” The last statement does not follow from the first. The correlation between
ORP and metals concentrations does not indicate anything with regard to the origin of the low ORP conditions
in the downgradient wells. It is acknowledged that it is difficult to draw unequivocal conclusions with regard
to the origin of the decreasing ORP across the site. However, the fact that BMW 1S, which is close to the
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Thames shoreline, but south of the cap, shows ORP comparable to the upgradient shallow wells certainly
suggests that the presence of buried organics (whether anthropogenic or natural) and the cutoff of recharge
result in depletion of oxygen beneath the cap. The statistical analysis of correlations between ORP and
metals cannot elucidate the relationship between the site and redox conditions. However, the analysis does
seem to suggest that metals concentrations are not significantly impacted by the ORP change across the site.

In the deep wells (e.g., BMW11D), elevated arsenic does appear to be associated with reducing conditions
(12.7 micrograms per liter As in Round 12, 7890 micrograms per liter iron, ORP -140.7 mV, DO 0.11 mg/L).
Under the conditions observed in shallow downgradient wells, iron (and associated arsenic) would be
expected to be mobile, if present in the system. Their relatively low levels in shallow, downgradient
groundwater might suggest that they simply are not present in significant quantities in sorbed phases on the
aquifer solids. (Note that iron is non-detect in the high-ORP wells (EMWO01S, 6MW06S, and 6MW09S), and
present at measurable concentrations, but still quite low, in the highly reducing, shallow, downgradient wells
(6MW10S, 6BMW11S). Arsenic is correspondingly non-detect in all of these wells, regardiess of ORP, as
reflected in the statistical analysis. An exception is BMW 1185, which showed an anomalous detection of As
in Round 12 only. (Please see related Specific Comment.)

Response

The last sentence will be changed as follows:
“Therefore, the low ORP values in the downgradient wells, whether caused by natural or
anthropogenic influences, do not seem to be enhancing the mobility of metals or the
migration of them from the site.”

Comment 13: Table 4-1

The second page of this table does not have a column listing the chemical parameters. Please revise the
table. :

Response

Agreed. The table will be corrected and provided in the final version of the report.

Comment 14: Tables 4-4 & 4-5

The last column in both of these tables is labeled "95% UCL." in actuality, the numbers in this column appear -

to be the lesser of the maximum detected value and the 95% UCL. These numbers would typically be used

as estimates of the exposure point concentrations (EPCs). Please change the column header to more

appropriately identify the numbers listed. It is also unclear what these numbers are used for in the analysis.
Response to Original Comment (January 8, 2002)

Agree with clarification. The term exposure point concentration has been used for these values on
other projects. Some reviewers have objected to this term because it has a risk assessment
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connotation to it. If USEPA is comfortable with the nomenclature, it will be used in the future. These
values are presented for comparison purposes only.

EPA Rebuttal (January 30, 2002)

Specific Comment 14: Please indicate on future tables that.the number in the column is the
lesser of the maximum detected value and the 95% UCL. This can be accomplished by
adding a footnote to the last column that is currently entitled “95% UCL.”

Response to Rebuttal

Agreed. A footnote will be added to the tables.

Comment 15: §5.2

Section 5.2 preéents recommendations for changes in the monitoring program. The following are comments
on these recommendations:

The Repornt recommends reduction in sampling frequency from quarterly to annual. This is well motivated.
No primary monitoring criteria have been exceeded for any COC in the first three years of monitoring. The
system as a whole appears to be changing very slowly, if at all, at this time. Annual monitoring is adeguate
to verify continued low levels of site COCs.

The Report recommends re-evaluation of the monitoring frequency after two more years of annual sampling.
The Five-Year Review is an appropriate time 1o assess the extent and frequency of monitoring necessary for
the ensuing period.

The Report recommends that deep monitoring wells 6MW2D, -10D, and -11D be dropped from the program.
It is agreed that these wells have not shown evidence of site impacts, and are not likely to show such impacts.
The wells are screened quite deep (between 77-87, 43.4-53.4, and 75-85 ft bgs, respectively), below what
appears to be a semi-confining layer. Any contaminants related to the DRMO site (with the exception of
DNAPL, for which there has been no evidence) would be expected to remain in shallow groundwater, due to

" the underlying silty confining layer and the close proximity of groundwater discharge to the Thames River.
It is also agreed that 6BMWED, the bedrock well on the upgradient side of the DRMO site, should remain in
the monitoring program. This well has shown historical low-level detections of chlorinated VOCs (5.5 — 10
micrograms per liter TCE and 3.2 — 7.0 micrograms per liter cis-1,2-DCE in Rounds 9 — 12), and may
provide significant insight into chiorinated VOC issues upgradient of this area in the Area A Downstream
Watercourses.

The Report recommends that analysis of inorganics and ORP be discontinued. It is agreed that a good effort
has been made to investigate this question, and that it has yielded improved understanding of controls on
mobility of inorganics at the site. The overall conceptual model for the predominant transport processes at
the site is unlikely to be changed significantly by further evaluations of the sort already undertaken. This is
particularly justified to the extent that inorganics have not proven to be an obstacle to meeting the primary
monitoring criteria established for the DRMO. These criteria have been met consistently for the first 12 rounds
of monitoring over the past three years.
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Response

Comment noted. The Navy will continue to discuss the extent and frequency of the monitoring
program at the DRMO with the USEPA and CTDEP. The recommendations provided in the Year 3
Annual Report will be implemented during the next (i.e., 14™) round of sampling at the DRMO.
Because the 13" Round of sampling was comEIeted in September 2001 and the monitoring frequency
will change from quarterly to annual, the 14" Round of sampling will be conducted in September
2002.

Comment 16: Table A-1
It is noted that Table A-1, which summarizes field parameters from Rounds 9-12, as been added to the
Report, and that it highlights suspect results (e.g., a number of DO measurements in Round 10). This is a
useful reference table, and acknowledges clearly the questionable DO data noted in a previous EPA review.
Original Response (January 8, 2002)
Comment noted. This table will be provided in subsequent annual groundwater monitoring reports.
Additional Response

Table A-1 was revised for the final report to provide a complete summary of water quality data
collected for the groundwater monitoring program at DRMO. The table now includes water
quality data collected during Rounds 1 through 12.
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