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1.0 INTRODUCTION

The U.S. Environmental Protection Agency (USEPA) Region [ and U.S. Army Corps of Engineers
(USACE) New England District are conducting a Remedial Investigation and Feasibility Study (RI/FS)
for the Centredale Manor Restoration Project Site located in North Providence, Rhode Island. This
Interim Data Collection Data Summary Report presents data that were collected to fill data gaps
associated with the RI/FS for the terrestrial part of the site. The scope of work is described in the Interim
Data Collection Work Plan (Battelle, 2002a). Complete analytical results for the interim data collection
effort were presented in the Task RI-3 Data Chemistry Report (Battelle, 2003a).

1.1 Project Objectives

The purpose of the Centredale Manor Restoration Project Site RI is to determine the sources, nature, and
extent of contamination at the site; characterize the fate and transport of contaminants; and evaluate
potential human health and ecological risks resulting from exposure to site-related contaminants. The RI
will evaluate areas of the Centredale Manor Restoration Project Site that have not already been addressed
by time-critical removal actions (TCRA) and non-time critical removal actions (NTCRA) completed at
the site. The specific objectives of the interim data collection effort were as follows:

e Collect and analyze soil samples from the tailrace on the east side of the source area to refine the
conceptual site model (CSM), better define the distribution and extent of dioxin contamination,
and screen tor the presence of other site-related contaminants;

e Collect and analyze soil samples from the John E. Fogarty Center property on the southeast shore
of Lyman Mill Pond to evaluate potential human health risks to site users; and

e Collect and analyze groundwater samples from all existing monitoring wells to evaluate temporal
trends in contaminant concentrations.

Additional data collection to complete the RI for the aquatic part of the site is in progress. The overall
approach for addressing environmental contamination at the site is described in the RI/FS Work Plan
{Battelle, 2003b).

1.2 Site Description and History

The main part of the site (i.e., the source area) is located at 2072 and 2074 Smith Street (Figure 1-1) in
North Providence, Rhode Island. The site is currently occupied by the Brook Village and Centredale Manor
apartment complexes, and is privately owned. The main part of the site comprises parking lots, roadways,
lawn areas, and two residential buildings, Centredale Manor and Brook Village (Figure 1-2). Brook Village
is on the northern part of the property and Centredale Manor is located to the south. The site also consists
of reaches of the Woonasquatucket River associated with Allendale and Lyman Mill Ponds. The site
consists of all contaminated areas within this area as well as any other location to which contamination from
that area has come (o be located, or from which that contamination came. Two interim protective soil caps
(Interim Cap #1 and Interim Cap #2) are located to the south and west of Centredale Manor, respectively.

Prior to 1936, Centredale Worsted Mills, a woolens manufacturing plant, occupied the main part of the
site. Tn approximately 1940, Metro Atlantic Chemical Corporation began manufacturing chemicals on
the site. The mill complex buildings were located at north end of site, north of the existing Centredale
Manor building and north parking lot. Trichtorphenols were shipped to the site, where it is believed that
Metro Atlantic manufactured hexachlorophene (of which hexachloroxanthene [HCX] and dioxin are by-
products). Operations at Metro Atlantic Chemical Corporation ceased during the late 1960s or early
1970s. Between 1952 and 1971, New England Container Company operated a drum reconditioning
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facility at the south end of the mill complex (immediately north of the Centredale Manor north parking
lot). Chemical residues were dumped or burned prior to drum reconditioning. Residues associated with
drum reconditioning operations may alse be a source of dioxin to the site. In 1972, fire destroyed most
property structures. Brook Village was constructed in 1977 and Centredale Manor was constructed in
1982. The site was listed on the National Priorities List (NPL) in 2000.

Evidence of improper historical waste disposal was discovered during construction of the apartment
complexes, and approximately 400 drums and 6,000 cubic yards of contaminated soil were removed from
the Centredale Manor site. Chemicals that were potentially used onsite were identified based on drum
labels and included caustics, halogenated solvents, polychlorinated biphenyls (PCBs), and inks. An
analysis of historical aerial photographs and geophysical data suggests that some waste material (e.g.,
metallic fill and debris) may still be present in the source area (TTNUS, 2002).

The Allendale Dam was partially breached in 1991, reducing the surface water level in Allendale Pond.
The dam breached completely in 2001, exposing most of the pond bottom adjacent to residential
propertics along the castern bank of Allendale Pond from 1991-2002. Allendale Dam was reconstructed
and the Allendale Pond was restored to its pre-1991 elevation in early 2002 as part of a NTCRA for the
site.

1.3 Conceptual Site Model

The conceptual site model CSM identifies potential sources of contamination, release mechanisms,
contaminated media and contaminant transport mechanisms, exposure pathways and potential receptors.
The CSM provides a framework for characterizing the movement of contaminants at the site and
evaluating potential human health and ecological risks from exposure to contamination.

Potential historical sources of contamination at the Centredale Manor site include improper storage and
disposal of chemicals in drums, stockpiles and surface impoundments. Direct infiltration of chemicals
and leaching of the ground surface led to the contamination of surface and subsurface soils, primarily in
the arcas that are currently bencath Interim Caps #1 and #2. Localized groundwater contamination has
also occurred. The erosion and transport of contaminated soils by surface runoft and periodic flooding of
the river resulted in sediment contamination in the adjacent river and ponds and tailrace on the east side
of the site. Direct discharge of chemicals to the river and possibly the tailrace during site operations may
also have contributed to sediment contamination. The breach of the Allendale Dam in 1991 and again in
2001 apparently resulted in the downstream transport of contaminated sediment from Allendale Pond to
Lyman Mill Pond and possibly downstream of the Lyman Mill dam, and left the pond bottom sediments
exposed as floodplain soils. Allendale Pond was restored to its original level in early 2002, 1t s
presumed that contaminated sediments have accumulated in depositional areas of the Woonasquatucket
River. Additionally, sediments may have been remobilized by high river flows and deposited on the river
banks and in the adjacent floodplain during storm events. The nature and extent of sediment
contamination is currently being investigated.

The CSM for the tailrace east of the source area is described in more detail below because it was the
primary focus of the interim data collection effort. Examination of historical aerial photos and maps
indicated that prior to about 1940, the Woonasquatucket River flowed along the east side of the site (in
the current location of the tailrace) (LEA, 2002). After about 1940, the majority of the river flow was
diverted to the west side of the site, although some flow remained through the tailrace. Between 1939
and 1951, the north end of tailrace was filled and it no longer flowed continuously, although surface
water was present throughout the tailrace. During 1960s and 70s, the tailrace was vegetated and
appeared to receive some surface drainage from the site. The west side of the tailrace was modified
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during redevelopment and landscaping of the site (i.e., during the construction of Centredale Manor),
although the east side remained vegetated and relatively unchanged.

The presence of moderate to heavy vegetation and ponded water in the tailrace throughout the period
when the Metro Atlantic Chemical Corporation operated suggests that it was not actively or frequently
disturbed by site operations or used as a waste disposal area, although it appears likely that the tailrace
received drainage from site impoundments and/or surface water at various times in the past, Aerial
photos from the 1950s show a waste disposal area south of the drum recycling building (in the current
location of the Centredale Manor north parking lot), with drainage from the waste piles east into the
tailrace. A 1970 photo shows an impoundment in the current location of the Centredale Manor building
and southeast corner of the north parking lot. It appears that a drainage feature from this impoundment
entered the tailrace. A 1979 photo shows surface flow paths from west to east towards the tailrace near
the former drum recycling facility and impoundment. Contaminants in surface runoft could have
accumulated in low-lying areas in the tailrace, with post-depositional reworking by flood waters and
episodic flow. The western edge of the tailrace was apparently modified during construction of the
Centredale Manor apartment complex and parking lot; however, the nature of these modifications and
materials used are unknown.

14 Organization of Report
This Data Summary Report is organized as follows:

Section 1.0: Introduction.

Section 2.0: Field summary; including a summary of field activities, conditions encountered, and
samples collected.

Section 3.0: Summary of analytical results for all samples, and assessment of data usability
based on an evaluation of field and laboratory quality control (QC) data.

Section 4.0: Data evaluation and interpretation.
Section 5.0: Conclusions.

Section 6.0. References.

The Field Summary Report is provided in Appendix A.
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2.0 FIELD SUMMARY

This section summarizes the mterim data collection field effort conducted in the fall of 2002 at the
Centredale Manor Restoration Project site.

2.1 Soil Sampling

Soil sampling was conducted in the tailrace east of the source area and at the John E. Fogarty Center
property at the south end of Lyman Mill Pond.

2.1.1 Tailrace Soils

Nine soil borings were installed to a depth of 9 ft in the tailrace from November 18 through 22, 2002.
Two surface locations were sampled on 11/21/02. Table 2-1 provides a summary of the boring locations,
soil samples collected, and analyses completed. Sample locations are shown in Figure 2-1. Twenty nine
soil samples were analyzed for dioxin/HCX, and two samples were analyzed for a full suite of chemicals
of potential concern (COPCs). The full suite of COPCs included conventional parameters (grain size and
total organic carbon [TOC]), metals, semivolatile organic compounds (SVOCs), chlorinated pesticides,
and PCBs.

Soil samples were collected from the borings using stainless steel split spoon samplers, and from the
surface locations using a hand auger. Soil characteristics were recorded on boring logs, which are
provided in Appendix A. A photoionization detector (PID) was used to measure headspace volatile
organic compound (VOC) concentrations in soil. Headspace values are reported on the soil boring logs
in Appendix A. Additional details regarding the field effort are provided in the Field Summary Report in
Appendix A.

Four of the borings (CMS-4105, CMS-4106, CMS-4109, and CMS-4110) were drilled through 6 to 12
inches of standing water using a barge-mounted hollow stem auger rig. The remaining borings were
drilted on dry land using a conventional truck-mounted rig (CMS-4107, CMS-4108, and CMS-4111) ora
portable tripod rig (CMS-4101 and CMS-4102). Sample locations were staked, and station coordinates
were obtained by a professional surveyor on March 26, 2003,

2.1.2 John E. Fogarty Center Soils

Surface soil samples were collected from the fenced yard behind the John E. Fogarty Center at the south
end of Lyman Mill Pond on November 22, 2002 using a hand auger. A sample summary is provided in
Table 2-2 and sample locations are shown in Figure 2-2. Four surface soil samples were analyzed for
dioxin/HCX and a full suite of COPCs. Station coordinates were obtained by a professional surveyor on
March 26, 2003,

2.2 Groundwater Sampling

Groundwater samples for VOC analysis were collected from the 33 existing monitoring wells from
October 22 through 24, 2002, except for the sample from Well MW-03S, which was collected on
November 21, 2002. Well MW-03S was not sampled in October because it could not be located in the
dense vegetation. Well MW-05S was sampled for dioxin analysis on November 21, 2002; this sample
was not collected in October because the well contained insufficient water for dioxin sampling and was
extremely slow to recharge.
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All samples were collected following the procedures outlined in the USEPA Region [ document Low
Stress (Low Flow) Purging and Sampling Procedure for the Collection of Groundwater Samples from
Monitoring Wells (July 30, 1996, Revision 2). A sample summary is provided in Table 2-3. Monitoring
well locations are shown in Figure 2-3. Thirty seven groundwater samples were analyzed for VOCs and
two were analyzed for dioxin.

Water levels in all accessible monitoring wells, piezometers, and surface water staff gauges were
measurcd on October 21, 2002 (the water level in well MW-03S was measured on November 21, 2002).
Monitoring well, piezometer, and staff gauge locations are shown in Figure 2-3. The well headspace was
monitored with a PID when each well was opened. Water level data are presented in Section 4.0.
Additional information regarding the groundwater sampling field effort are provided in the Field
Summary Report in Appendix A.
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3.0 DATA SUMMARY

This section summarizes the analytical results for samples collected in the fall of 2002, and evaluates
data usability. Complete analytical and data validation results for all samples are provided in the Task
RI-3 Data Chemistry Report (Battelle, 2003b). Data are discussed and evaluated in Section 4.0.

3.1 Sample Results
Samples collected include tailrace soils, John E. Fogarty center soils, and groundwater.

3.1.1 Tailrace Soils

Table 3-1 presents 2,3,7,8-TCDD and total TEQ concentrations on a dry weight basis in tailrace surface
and subsurface soil samples. Table 3-2 summarizes the results for two surface soil samples that were
analyzed for a broad range of COPCs to screen for the presence of site-related contaminants; including
conventional parameters, metals, SVOCs, chlorinated pesticides, and PCBs.

3.1.2 Commercial Use Soils

Table 3-3 summarizes the results for three surface soil samples that were collected and analyzed for a full
suite of COPCs (conventional parameters, metals, SVOCs, chlorinated pesticides, and PCBs). These
results will be evaluated in an addendum to the baseline human health risk assessment (BHHRA) report
to determine whether exposure to soils poses a potential risk to site users,

3.1.3 Groundwater

Table 3-4 summarizes detected VOC data for all samples and 2,3,7,8-TCDD and total TEQ results for
samples from Well MW-058S.

3.2 Data Usability

Laboratory data generated for this study received internal verification and validation by the Quality
Assurance (QA) officers from each participating laboratory. Data submitted by each laboratory were
then finalized through third party validation, which was conducted by USEPA Region | and
Environmental Standards ot Valley Forge, PA.

The samples for dioxin/furan and HCX analyses were validated by USEPA Region | at a Tier I1I level
using first the criteria in the Centredale Manor Tasks 19-22 QAPP (Battelle, 2001), including the QAFPP
Addendum (Battelle, 2002b), the QAPP Errata Sheet (Battelle, 2002¢), and the criteria in EPA Method
1613B, September 15, 1997; defaulting next to Region I, EPA-NE Data Validation Functional Guidelines
for Evaluating Environmental Analyses, December 1996 criteria, and to EPA Region I's Environmental
Services Assistance Team Dioxin Data Validation SOP ESAT-01-0007 (01/08/2003).

The samples for all other testing parameters (e.g., PCB Aroclor) were validated by Environmental
Standards of Valley Forge, PA at a Tier Il level in accordance with the Region I, EPA New England Data
Validation Functional Guidelines for Evaluating Environmental Analyses (US EPA, 12/1996), the
Centredale Manor Restoration Project Site Final Quality Assurance Project Plan (QAPP) — Addendum to
Tasks 19-22 QAPP (Battelle, 2002b), and the Errata to Centredale Manor Tasks 19-22 Quality Assurance
Project Plan — Addendum (Battelle, 2002¢).
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Complete details of the validation findings are presented in Scection 8 of the Task RI-3 Chemistry Data
Report, Interim Data Collection Remedial Investigation And Feasibility Study, Centredale Manor
Restoration Project Site, North Providence, Rhode Island (Battelle, 2003a).

3.2.1 Field-Based Quality Control

Field QC samples collected for the soil-sampling event included rinsate blank and field duplicate
samples, at a frequency of | per 20 study samples. Field QC samples collected for the groundwater
sampling event included trip blanks (for VOC analysis only) at a minimum frequency of 1 per sampling
event and field duplicates at a frequency of | per 20 study samples. Rinsate blanks were not collected for
the groundwater-sampling event because dedicated sampling equipment was used for the sample
collections.

Results from the third party validation showed several cases where sample results tor one or more analyte
within each parameter class (e.g., dioxin, PAH) did not meet the field duplicate criterion of relative
percent difference (RPD) less than 50%. Wherever the RPD criteria were not met, data were ] flagged
by the validators to indicate that sample results were estimated (Battelle, 2003a). The RPD exceedances
between field duplicates suggest that the sediment material collected is naturally heterogeneous, and
contaminant data may vary as a result, even within a sampling location. Additional details regarding
validation findings for field-based QC samples are summarized below; complete details are provided
with the chemistry data report (Battelle, 2003a).

Data validation for dioxin/furan and HCX indicated two relative percent difference (RPD) exceedances
in one field duplicate pair and eight RPD exceedances in the second ficld duplicate pair. These
exceedances did not significantly impact the usability of the dioxin/furan data according to the EPA
validator. The final validated data were qualified accordingly by the validators to indicate that selected
sample results were estimated (Battelle, 2003a).

Data validation for pesticide/PCB and PAH indicated minor RPD exceedances in field duplicate data
(pesticide and PAH), and some low level contamination (PAH) for the rinsate blank., Overall, the data
quality is satisfactory and the data are acceptable for use according to the validator. The final validated
data were qualified accordingly by the validators (Battelle, 2003a).

Data validation for metals, TOC and grain size analysis indicated minor RPD exceedances for field
duplicates. Overall, the data quality is satisfactory and the data are acceptable for use according to the
validator. The final validated data were qualified accordingly by the validators (Batteile, 2003a).

Data validation for SVOC analysis by Method 8270C and volatile VOC analysis by Method 8260B
indicated low level rinsate blank contamination (SVOC), low level trip blank contamination (VOC) and
field duplicate RPD exceedances. Overall, the data quality is good and the data are acceptable for use
according to the validator. The final validated data were qualified accordingly by the validators
(Battelle, 2003a).

3.2.2 Laboratory-Based Quality Control

A routine set of laboratory-based QC samples were prepared with the study samples to monitor data
quality in terms of accuracy and precision, In general, laboratory-based QC included one method blank,
one laboratory control sample (LCS), one matrix spike/spike duplicate (MS/MSD) pair, one laboratory
duplicate, and one standard reference material (SRM), where available. Laboratory QC samples were
prepared at a frequency of 1 per 20 study samples.
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Results from the third party validation indicated minor data quality problems, which do not significantly
impact the usability of these sample data. Data quality issues addressed by the validators are also
discussed in laboratory prepared QA/QC narratives, which are reported with the chemistry data (Battelle,
2003a). The QA/QC narrative include a discussion of the laboratory QC results and a description of
MPC exceedances and the impact, if any, the exceedances may have on the overall field sample data.
Additional details regarding validation findings for laboratory-based QC samples are summarized below;
complete details are provided with the chemistry data report (Battelle, 2003a).

Data validation for dioxin/furan and HCX indicated the minor data quality problems, which do not
significantly impact the usability of the dioxin/furan data according to the EPA validator. Low-level
blank contamination was observed in the soil and ground water sample analysis, however, the low level
blank contamination does not have an impact on the usability of the dioxin/furan data according to the
validator. The final validated data were qualified accordingly by the validator (Battelle, 2003a).

Data validation for pesticide/PCB and PAH analysis indicated the blank contamination (PAH), an
exceeded holding time (rinsate blank), high instrument control sample (ICS) percent differences, a high
laboratory control sample recovery, and a high MS recovery (pesticide) issues. Overall, the data quality
is satisfactory and the data are acceptable for use according to the validator. The final validated data
were qualified accordingly by the validator (Battelle, 2003a).

Data validation for metals, TOC and grain size analysis indicated the blank contamination (metals), low
MS/MSD, SRM, and blank spike recoveries (metals), and laboratory duplicate precision (grain size)
issues. Overall, the data quality is satisfactory and the data are acceptable for use according to the
validator. The final validated data were qualified accordingly by the validator (Battelle, 2003a).

Data validation for SVOC analysis by Method 8270C and VOC analysis by Method 8260B indicated an
exceeded holding time (rinsate blank), low MS/MSD and LCS and/or LCS Duplicate (LCSD) recoveries
issues. Overall, the data quality is good and the data are acceptable for use according to the validator.
The final validated data were qualified accordingly by the validator (Battelle, 2003a).
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4.0 DATA EVALUATION

4.1 Tailrace Seils

The objectives of the tailrace soil sampling were to refine the CSM, better define the distribution and
extent of dioxin contamination, and screen for the presence of other site-related contaminants,

4.1.1  Soil Type and Dioxin Distribution

Cross sections of the soil types observed in the 2002 tailrace borings are provided in Figure 4-1. Surface
soils consisted of silty sand near the north end of the tailrace, and a 1-2 ft thick, dark brown to black,
organic rich layer in the underwater portion of the tailrace. Subsurface soils consisted of sandy gravel
and medium to coarse sand, which presumably represent historic river channel sediments. Silt was
encountered in one boring (CMS-4110) from a depth of 7 ft to the bottom of the boring at 9 ft. Artificial
fill was encountered in the three borings (CMS-4107, CMS-4108, and CMS-4111) on the west side of the
tailrace adjacent to the access road behind the Centredale Manor building. The fill layer was 3 ft thick
and was composed of silty sand, gravel, clinker material, friable coal-like material and ash, and wood
fibers.

No visible evidence of contamination was noted in any of the borings except for a slight sheen on several
samples and anthropogenic material in the artificial fill on the west side of the tailrace. A slight
hydrocarbon odor was noted in several borings, and a strong, sweet hydrocarbon odor was noted in
boring CMS-4111 from 2 ft to 7 ft below the surface. Samples with dioxin TEQ concentrations
exceeding | ppb were found in the organic-rich surface layer in borings CMS-4106, CMS-4109, and
CMS-4110. One sample collected from the artificial fill along the western edge of the tailrace also had a
dioxin TEQ concentration above | ppb (CMS-4111, 1 to 2.8 ft below the surface). The dioxin TEQ
concentration also exceeded | ppb in the surface soil sample collected from the organic-rich surface layer
at CMS-4104 (Figure 4-2). None of the samples collected from the sandy gravel or sand layers had
dioxin TEQ concentrations exceeding | ppb.

Dioxin data collected in 2002 were combined with data from previous investigations to better define the
distribution of dioxin in the tailrace (Figure 4-2). Dioxin data from previous investigations are tabulated
in the Interim Data Collection Work Plan (Battelle, 20002a). Dioxin concentrations are highest at the
north end of the broad, low-lying part of the tailrace that is covered with standing water, in the vicinity of
sample locations 01-DEL-05 and 01-DEL-100. Surface soil with TEQ concentrations above | ppb are
found throughout the low-lying part of the tailrace. Although fewer subsurface samples have been
collected, available data indicate that the dioxin tends to occur in the organic-rich surface layer and not in
the subsurface sand and gravel deposits. The majority of samples collected downstream of CMS-SD-
2020 and SD-30 at the south end of the area shown in Figure 4-2 have dioxin TEQ concentrations below

| ppb.

North of the area around 01-DEL-100 and 01-DEL-05, the tailrace narrows and is dry. Dioxin
concentrations in this area are below | ppb, with the exception of a 2-3 ft sample from MW-01S (TEQ of
1.1 ppb). Dioxin TEQ) concentrations in surface soils on the embankment on the east side of the tailrace
are below 1 ppb (it should be noted that samples have not been collected on the embankment
itmmediately east of 01-DEL-100 and CMS-4104 because it is located on private property). Dioxin TEQ
concentrations on the west side of the tailrace are generally below 1 ppb with the exception of several
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samples collected from the artificial fill adjacent to the access road behind the Centredale Manor
building (i.e., from borings CMS-098 and CMS-4111).

The distribution of dioxin contamination suggests that dioxin-containing waste may have been
discharged directly into the tailrace at the north end of the broad, low-lying area. Contaminated soils
subsequently may have been transported downstream and reworked by episodic flow; alternatively,
contaminated surface soils from the sitc may have been eroded, transported by surface runoff, and
deposited in the low-lying part of the tailrace. The dioxin is primarily associated with the fine-grained,
highly organic layer on the surface of the tailrace.

4.1.2 Other Contaminants

Concentrations of & variety of COPCs measured in twa surface soil samples from the tailrace were
compared to Rhode Island residential direct exposure criteria to screen for the presence of other potential
site-related contaminants (Table 4-1). Concentrations of four metals (arsenic, beryllium, lead, and
manganese), a variety of polycyelic aromatic hydrocarbons {(PAHSs), dieldrin, and total PCBs exceeded
the residential direct exposure criteria in both samples.

4.2 Groundwater

Table 4-2 compares VOC concentrations measured in groundwater samples in 2002 to levels measured in
2001, and Table 4-3 compares the dioxin concentration in groundwater samples from Well MW-05S.
These data indicate that contaminant concentrations generally have decreased or remained the same from
2001 to 2002. In wells with tetrachloroethene (PCE) concentrations exceeding 100 pg/L. (wells GEC-6,
MW-(2D, MW-038, MW-13B, and MW-13D), the PCE concentrations have decreased since 2001,
However, the PCE concentration in Well MW-14M increased from below detection in 2001 to 1900 pg/L
in 2002. This well is in the Brook Village parking lot, south-southeast (downgradient) of Well MW-038S,
which has the highest PCE concentration on site. These results indicate that the PCE plume has migrated
downgradient from the vicinity of Well MW-03S to Well MW-14M. The dioxin (2,3,7,8-TCDD)
concentration in Well MW-035S decreased from 4460 pg/L in 2001 to 1071 pg/L in 2002 (1513 pg/L in
the field duplicate sample).

Table 4-4 presents the groundwater elevation data measured in October 2002. Figure 4-3 is a water table
elevation map based on the shallow monitoring well data (piezometer data were not included in the map
because of uncertainties regarding data comparability). Groundwater elevations are consistent with those
measured in the fall of 2001 (TTNUS, 2002). The direction of shallow groundwater flow is generally to
the south. Differences in groundwater elevations between collocated shallow, deep, and bedrock wells
indicate that there are no strong vertical hydraulic gradients, which is also consistent with previous
groundwater measurements at the site (TTNUS, 2002).
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5.0 CONCLUSIONS

The results of the interim data collection effort will be used in conjunction with previously-collected data
to complete the RI for the Centredale Manor Restoration Project Site. The following conclusions can be
drawn from the data collected in the fall of 2002:

Tailrace Soils
» Dioxin concentrations are highest at the north end of the low-lying part of the tailrace that is
inundated with standing water (i.e., east of the Centredale Manor north parking lot). Historical
aerial photographs indicate that this area may have received discharges from surface
impoundments in the source area.
Dioxin TEQ concentrations above | ppb are found throughout the low-lying part of the tailrace
downstream of the area of highest concentrations. Contaminated soils may have been
transported downstream during periods of high flow, or may have been contained in runoff from
the source area and deposited in the tailrace depression.
e Dioxin is primarily associated with the organic-rich surface layer beneath the ponded water in the
tailrace. Native sands and gravels beneath the organic layer generally do not appear to be
contaminated.
Dioxin TEQ concentrations exceeding | ppb are also found in artificial fill material present on
the west side of the tailrace, adjacent to the access road behind the Centredale Manor building.
e Concentrations of metals, PAHs, dieldrin, and total PCBs in two surface soil samples collected in
the center of the tailrace exceeded Rhode Island residential direct exposure criteria.

John E. Fogarty Center Soils
e Three surface soil samples were collected from the John E. Fogarty Center at the south end of

Lyman Mill Pond and analyzed for a variety of COPCs. These data will be evaluated in an
addendum to the BHHRA report.

Groundwater
s VOC concentrations in groundwater samples collected from existing monitoring wells on the site
generally remained the same or decreased from 2001 to 2002, except in Well MW-14M, where
the PCE concentration increased from below detection to 1900 ug/l.. Well MW-14M 1s
downgradient of Well MW-05S, where the highest PCE concentrations on site have been
measured. The dioxin concentration in samples from Well MW-05S decreased.
e  Groundwater elevations and gradients were similar to those measured in the fall of 2001,
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Table 2-1. Tailrace Soil Sample Summary, Fall 2002

CMS-4101 1.0 1.9 282068.8708 |3318135.6462 22-Nov-02 CMS-55-4101-1019-01 Dioxin/HCX
CMS-4101 3.0 4.2 282068.8708 |331815.0462 22-Nov-02 CMS-58-4101-3042-01 | Dioxin/HCX
CMS-4102 0.0 0.8 281861.4373 {331900.6413 22-Nov-02 CMS-§5-4102-0008-01 Dioxin/HCX
CMS-4102 1.0 1.9 281861.4373 [331900.6413 22-Nov-02 CMS-§§8-4102-1019-01 Dioxin/HCX
CMS-4102 3.0 3.8 281861.4373 |331900.6413 22-Nov-02 CMS-55-4102-3038-01 Dioxin/HCX
CMS-4103 0.0 1.0 2818499108 |331916.0011 22-Nov-02 CMS-88-4103-0010-01 Dioxin/HCX
CMS-4104 0.0 1.0 281824.6230 3319259334 22-Nov-02 CMS-DU-112202A-01 (a) | Dioxin/HCX
CMS-4104 0.0 1.0 281824.6230 |331925.9334| 22-Nov-02 CMS-§8-4104-0010-01 Dioxin/HCX
CMS-4105 0.0 1.0 281789.5767 |331913.4607 20-Nov-02 CMS-SS-4105-0010-01 Full suite (c)
CMS-4103 1.0 IS 281789.5767 [331913.4607 20-Nov-02 CMS-§5-4105-1015-01 Dioxin/HCX
CMS-4105 3.0 4.0 281789.5767 [331913.4607 20-Nov-02 CMS-SS5-4105-3040-01 Dioxin/HCX
CMS-4106 0.0 1.0 281733.4293 |331930.7663 19-Nov-02 CMS-DU-111902A-01 (a) | Dioxin/HCX
CMS-4106 0.0 1.0 281733.4293 [331930.7663 19-Novy-02 CMS-8§-4106-0010-01 Dioxin/HCX
CMS-4100 1.0 1.6 281733.4293 [331930.7663 19-Nov-02 CMS-S8-4106-1016-01 Dioxin/HCX
CMS-4106 3.0 3.6 281733.4293 |331930.7663 19-Nov-(2 CMS-§§-4106-3036-01 Dioxin/HCX
CMS-4107 1.0 3.0 281711.7051 |3318806.1194 21-Nov-()2 CMS-88-4107-1030-01 Dioxin/HCX
CMS-4107 3.0 4.0 281711.7051 [331886.1194 21-Nov-02 CMS-55-4107-3040-01 Dioxin/HCX
CMS-4108 0.0 1.0 281661.0193 |331898.2405 21-Nov-02 CMS-55-4108-0010-01 Dioxin/HCX
CMS-4108 1.0 3.0 281661.0193 |331898.2405 21-Nav-02 CMS-55-4108-1030-01 Dioxin/HCX
CMS-4108 3.0 4.0 2816610193 |331898.2405 21-Nov-02 CMS-55-4108-3040-01 Dioxin/HCX
CMS-4109 0.0 1.0 2816246748 [331904.7882 18-Nov-(02 CMS-55-4109-0010-01 Dioxin/HCX
CMS-4109 i.0 1.4 281624.6748 {3319064.7882 I8-Nov-02 CMS-58-4109-1014-01 Dioxin/HCX
CMS-4109 3.0 3.8 281624.6748 |331964.7882 [ 8-Nov-()2 CMS-88-4109-3038-01 Dioxin/HCX
Dioxin/HCX,
CMS-4110 0.0 1.0 281573.0434 | 332000.7455 19-Nov-02 CMS-S5-4110-0010-01 full suite (¢}
CMS-4110 1.0 1.5 281573.0434 1 332000.7455 19-Nov-02 CMS5-58-4110-1015-01 Dioxin/HCX
CMS-4110 357 39 281573.0434 |332000.7455 19-Nov-(2 CMS-55-4110-3739-0] Dioxin/HCX
CMS-4111 0.0 0.9 281549.2179 [331935.9552 21-Nov-{2 CMS5-58-4111-0009-01 Dioxin/HCX
CMS-4111 1.0 2.8 281549.2179 |331935.9552 21-Nov-02 CMS-8S-4111-1028-01 Dioxin/HCX
CMS-4111 3.0 4.5 2815492179 [331935.9552 21-Noy-02 CMS-S58-4111-3046-01 Dioxin/HCX
N/A N/A N/ A N/A INJA 21-Nov-()2 CMS-RB-112102A-01 (b) | Dioxin/HCX
N/A: Not applicable.
() Field duplicate sample.
(b) Rinsate blank sample.
(¢) Full suite: grain size, TOC, metals, SVQCs, chlorinated pesticides, and PCBs
4% Battelle
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Table 2-2. John E. Fogarty Center Soil Sample Summary, Fall 2002
. 7 g7 o T A o
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Dioxin/HCX,
LPX-4112 0.0 0.5 275853.2575 [334445.1798] 22-Nov-02  |LPX-DU-112202B-01 ()| [ull suite "
Dioxin/HCX,
LPX-4112 0.0 0.5 275853.2575 {334445,1798| 22-Nov-02 LPX-55-4112-0005-01 | full suite (b)
Diexin/HCX,
LPX-4113 0.0 0.5 275834.8632 [334456.2825] 22-Nov-02 LPX-85-4113-0005-01 | tull suite (b)
Dioxin/HCX,
LPX-4114 0.0 0.5 275818.2951 |334466.5947| 22-Nov-02 LPX-S5-4114-0005-01 | full suite (b)

(a) Field duplicate sample.
{b) Full suite: grain size, TOC, metals, SVOCs, chlorinated pesticides, PCBs.
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Table 2-3. Groundwater Sample Summary, Fall 2002

)
. B . B Ak e

282460.5000 23-Oct-02 CMS-GW-GECL-03 VOCs

282220.0000 23-Oct-02 CMS-GW-GEC2-03 VOCs

282243.9000 331684.4000 24-Qct-02 CMS-GW-GEC3-03 VOCs

282142.9000 331616.3000 23-Oct-02 CMS-GW-GEC4-03 VOCs

282112.1000 331662.1000 23-Oct-02 CMS-GW-GECS5-03 VOCs

2820028,5000 331630.7000 23-Oct-02 CMS-GW-GECH-03 VOCs

2819906.3000 331696.7000 23-0ct-02 CMS-GW-GEC7-03 VOCs
IMWO1S 281970.4000 331841.8000 24-Oct-02 CMS-GW-MWO01§-03 VOCs
IMWOZD 281435.5000 332002.1000 22-0ct-02 CMS-GW-MW02D-03 VOCs
IM W02M 281446.7000 331999.4000 22-Oct-02 CMS-GW-MW0O2M-(3 VOCs
[MWO:’S 281459.3000 332019.5000 22-0ct-02 CMS-GW-MW028-03 VOCs
IMWOBS 2821043000 331787.6000 21-Nov-02 CMS-GW-MWO038-03 VOCs
HMWOBS 282104.3000 331787.6000 2[-Nay-02 CMS-GW-MW03S-03 DUP (a) VOCs
EMW04B 281137.2000 331995.0000 22-Oct-02 CMS-GW-MW04B-03 VOCs
IMWO04D 281142.7000 331986.8000 22-Oct-02 CMS-GW-MW04D-03 VOCs
MWO04S 281148.6000 331981.2000 22-Oct-02 CMS-GW-MWO048-03 VOCs
IMWO0OS5S 282100.3000 331613.2000 24-Oct-02 CMS-DU-102402A-03 (a) VOCs
lMWUSS 282100.3000 331613.2000 24-Oct-02 CMS-GW-MWO035-03 VOCs
IMWU5S 282100.3000 331613.2000 21-Noy-02 CMS-GW-MW055-04 Dioxin

WO3S 282100.3000 331613.2000 21-Nov-02 CMS-GW-MWO35-04 DU (a) Dioxin
MWO06S 281925.6000 331684.9000 23-Oct-02 CMS-DU-102302A-03 (a) VOCs
IMW06S 281925.6000 331684.9000 23-Oct-02 CMS-GW-MW065-03 vVOCs
MWO7D 281671.7000 331660.7000 23-Oct-02 CMS-GW-MW07D-03 VOCs
IMWO7S 281685.8000 331657.5000 23-Oct-02 CMS-GW-MW(O7S-03 VOCs
IMWOSS 281409.3000 331727.6000 22-Oct-02 CMS-GW-MWO0BS-03 VOCs
MW09S 281241.9000 331797.1000 22-Oct-02 CMS-GW-MW095-03 VOCs
MW 10B 282151.7000 331826.1300 22-Oct-02 CMS-GW-MW 0B-()3 VOCs
MW 10D 282155.9000 331825.0000 22-Oct-02 CMS-GW-MWI10D-03 VOCs
MWI11B 281773.1000 331366.6000 23-Oct-02 CMS-GW-MW11B-03 VQOCs
MWIIM 281774.4000 331373.6000 23-Oct-02 CMS-GW-MWI11M-03 VOCs
MWI11S 281775.1000 331361.7000 24-Oct-02 CMS-GW-MW115-03 VOCs
Mw12B 280888.6000 | 331817.2000 24-0ct-02 CMS-GW-MW12B-03 VOCs
MWI2D 280894.1000 331815.5000 24-Oct-02 CMS-GW-MWI12D-03 VOCs
MWI13B 281288.2000 332129.9000 22-Oct-02 CMS-GW-MW13B-03 VOCs
MWI13D 281283.3000 332131.3000 22-0ct-02 CMS-GW-MWI3D-03 VOCs
MWI13S 281287.2000 332135.4000 22-0Oct-02 CMS-GW-MWI35-03 VQOCs
MWI14M 282015.6000 331645.6000 23-0ct-02 CMS-GW-MW14M-03 VOCs
MW 15D 282204.5000 331619.2000 23-Oct-02 CMS-GW-MWI5D-03 VOCs
N/A N/A N/A 22-Oct-02 CMS-TB-102202A-03 (b) VOCs
IN/A N/A N/A 21-Nov-02 CMS-TB-112102A (b) VOCs
N/A: Not applicable.
(a) Field duplicate sample.
(b) Trip blank sample.
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Table 3-1. Summary of Dioxin Concentrations in Tailrace Soil Samples, Fall 2002

97

e

Bor ft) 3 A )
ICMS-4101 1.0 1.9 3.14 14)) 10.4
CMS-4101 3.0 42 44]) 367)) 59.7
CMS-4102 0.0 0.8 65.2 25701 764
CMS-4102 1.0 1.9 52,6 469|1 60.9
CMS-4102 30 3.8 58.6 384l 67.2
CMS-4103 0.0 1.0 151 7270}) 160)
CMS-4104 ()] 0.0 1.0 3020)) 85100 307
CMS-4104 0.0 1.0 573001 639001 5780
CMS-4105 1.0 1.5 41.9 236|1 42.9
CMS-4105 3.0 4.0 223 53700 229
CMS-4106 ()| 0.0 1.0 929() 5830/ 967
CMS-4106 0.0 1.0 523 356011 542
CMS-4106 1.0 1.6 23100 114000 2400)
CMS-4106 3.0 3.6 348 52400 351
CMS-4107 1.0 3.0 54.4 164) 76.7)
CMS-4107 3.0 4.0 19.4 64.4)1 20
CMS-4108 0.0 1.0 54.6 3571 68. 1
CMS-4108 1.0 3.0 65.3 343)) 11
CMS-4108 3.0 4.0 15.8 88.2[J 23,
CMS$-4109 0.0 1.0 21300 16000/ 229
CMS-4109 1.0 1.4 88.3 105]) 90.3
CMS-4109 3.0 3.8 143 90.3J 146
CMS-4110 0.0 1.0 4060 55900[J 416
CMS-4110 1.0 1.5 787 3720)1 798
CMS-4110 3.7 3.9 16.5)) 25.7)) 16.6
CMS-4111 0.0 0.9 279 7450} 311
CMS-4111 1.0 2.8 1660 559000 3970)
CMS-4111 3.0 4.5 15.2 147)) 21.7
(a) Field duplicate sample.

J Estimated value.
%% Baffelle
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Table 3-2. Summary of COPCs Detected in Tailrace Soil Samples, Fall 2002

rain size
Clay Percent 9 10.3
Coarse Sand Percent 5.57 2.38
Fine Sand Percent 23.4 25.7
iGravel Percent 12,7 (.59
IMedium Sand Percent 14.5 15.2
Silt Percent 349 45.9
Total Organic Carbon
[Total Organic Carbon Percent 12.2 10.5
Metals
Aluminum mg/kg dry wt 12600 130001
Antimony mg/kg dry wt 0.815) 0.387|)
IArsenic mglkg dry wt 17.3 4.93
arium mg/kg dry wt 151 106
Beryllium me/kg dry wi 1.03 0.95
ICadmium me/kg dry wi 12.6 4.23
IChromium mg/kg dry wi 330 195
~obalt me/kg dry wt 3.88 5.75
Copper mg/kg dry wt 106 103
Tron mg/ke dry wt 27700 19400
ad mgfkg dry wi 1110 761[1
langanese mg/ke dry wt 480 423
|J\/lercur;.,r mg/kg dry wt 2.98 5.91
IMethyl mercury mg/ke dry wi 0.000513 0.00526
Molybdenum mg/kg dry wt 10.7) 3.66|]
INickel mg/kg dry wi 24.6 31.1
Silver myg/ke dry wi 1.75]) 2.05|J
Thallium mg/kg dry wt 0.215 0.2)J
Vanadium mg/kg dry wt 71.2 56.9
Zinc me/kg dry wt 731 417
Detected SVOCs
bis(2-Ethylhexylyphthalate ug/kg dry wt 33000 35000
Carbazole ug/kg dry wt 6101 6400|U
Di-n-butylphthalate ug/ks dry wt 54004 6400|U
2-Methylnaphthalene ug/ke dry wt 493|J 48211
Acenaphthene ug/ks dry wt 3364 274
Acenaphthylene ng/ke dry wt 1300} 930
Anthracene ng/kg dry wi 17104 7414
{Benzaldehyde ug/ke dry wt 6321 3471
[Benzo[ajanthracene wg/ke dry wt 7070} 29801
lBenzﬂ[a]pyrene wg/ke dry wt 58401 23201
!Benzo[h] fluoranthene ug/ke dry wt 63800 32201
IBcnzo[g.h,i]pery]ene ug/kg dry wt 43701 1790)
|Benzo[k]ﬂu0ranthene ug/kg dry wt 71404 30501
Biphenyl ug/ky dry wt 16104 3380
Chrysene pug/ke dry wt 9270 46600
Dibenz{a.h]anthracene ug/kp dry wt 1500 6731
Dibenzofuran glkg dry wit 422]] 3094
[Fluoranthene ug/ke dry wt 179004 93601
Fluorene ug/kp dry wt 992(J 621))
Indeno[ 1.2,3-c.d|pyrene ug/ke dry wt 4190( 1560
Naphthalene wglkg dry wi 4711 4491
3% Baftelle
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Phenanthrene

Pyrene uglkg dry wt 16700 8680
[Total PAH (a) uglkg dry wt 913001 45600
\Pesticides ug/kg dry wt

1.4'-DDD ug/ke dry wi S8.11 792
1.4 -DDE ug/kg dry wt 545[J 39.4))
4.4-DDT ug/kg dry wt 0.164]U) 2.49])
lalpha-Chlordane uglkg dry wt 5.44] 32.6)J
|Dicldrin uglkg dry wi L51|I 54.30
[Endosulfan 11 ug/kg dry wt 96.2) 59.84
gamma-BHC ug/kg dry wt 0611 2.84|J
[gamma-Chlordane uglkg dry wi 103 59.9/J
[Technical chlordane uglkg dry wt 106004 63601
Total Endosulfan (b) ug/kg dry wt 96.2|J 59.8J
Total DDT (c) ug/kg dry wt G031 121
WPCB as Aroclors

Aroclor-1254 uglkg dry wt 146001 39601
Aroclor-1268 ug/ke dry wt 435000 20104
Total PCB as Aroclor (d) pg/kg dry wi 19000} 11000)

(a) Total PAH = sum of PAHs (non-detects considered zero in sums).

(b) Total endosulfan = sum of endo I, endo II and endo sulfate (non-detects considered zero in sums).
(¢} Total DDT = sum of 4,4’-DDT, 4 4’-DDE and 4,4’-DDD {non-detects considered zero in sums).

(d) Total PCB = sum of Aroclors (non-detects considered zero in sums).

J Estimated value.

U Not detected at the given detection limit.
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Table 3-3. Summary of COPCs Detected in John E. Fogarty Center Soil Samples, Fall 2002

toxin/HCX
2,3,7.8-TCDD pefi dry wt 2.01 3.18 2.65
[HCX pe/e dry wt 15.2)) 4.35) 25/
Total TEQ pa/g dry wt 4.98 4.88 6.45
Grain Size
Clay Percent 4 5 4.5 6
Coarse Sand Percent 7.04 7.72 10,1 2.5
{Fine Sand Percent 25 24.2 14.1 25.1
Gravel Percent 16.8 15.4 26.2 21.71)
Medium Sand Percent 21.7 20.2 19.1 19.7
Silt Percent 24.8 27.6 26.1 231
Total Organic Carbon
Total Organic Carbon Percent 1904 (.88)J 2.3 4.36
Metals
Aluminum mg/kg dry wt 15900 17100/ 248004 183001
Antimony mg/kg dry wt 0.0702}) 0.13)J 0.0675)) 0.163)J
Arsenic meg/ke dry wi 9.64 1.5 9.98 9.77
[Barium mpfkg dry wt 51.6 54.7 126 80.7
Beryllium mg/kp dry wt 0.473 0.556 0.934 0.623
Cadmium mg/kg dry wit 0.222() 0.1844 0.4004 (.428[J
Chromium mg/ky dry wt 20.6 21.7 27 22.3
Cobalt mg/kg dry wt 4.76 5.1 6.62 5.56
Copper me/kg dry wt 26.9 30 29.2 36.7
flron mg/kg dry wt 183500 22800) 23100 21800
ILead mg/kg dry wit 109}J 169) 154)) 215)
Manganese mgfkg dry wt 372 402 448 478
Mercury mg/kg dry wt .11 0.116] 0.258 0.243
Methyl mercury mg/kg dry wi 0.000203 0.000223 0.000195)1 0.000183])
IEl\/l()!_ybde:num mg/kg dry wt 0.538)J 0.636}) 0.84) 0.723)]
INickel mg/kg dry wt 9.87 10.6 15.2 13.9
Silver mg/kg dry wt 0.173J 0.201}) 0.257)J 0.27])
Thallium mg/kg dry wl 0.1411 0.143]J 0.242J 0.18
Vanadium meg/kg dry wt 36.3 39.5 54.9 38
Zinc mg/kg dry wi 366 397 2190, 583
Detected SVOCs
bis(2-Ethylhexyl)phthalate uglkg dry wt 220/ 2801 65() 2801
{Butylbenzylphthalate ug/kg dry wt 400|U 80U 400U 440U
lcarbazole gike dry wt 400[U 400U 630 440U
[Di-n-butylphthalate ek dry wi 400[U 400U 400 440U
2-Methylnaphthalene uglke dry wi 5.63) 2.38)) 1560 4.45
Acenaphthene ug/kg dry wt 14[J 4.74)) 2590 10.3
Acenaphthylene ug/ke dry wt 13.8)J 7.091 152 13.4
Anthracene ug/kg dry wi 351 15.9 3380 28.4
[Benzaldehyde ug/kg dry wi 39.94 15.8|U 23U 26|U
IBenzo[a]amhracene ug/kg dry wi 142 105 7300 172
EBenzc[a]pyrcne ug/kg dry wt 112 86.3 5120 128
"Benzo[h]ﬂuommhene ug/kg dry wit 141 123 5140 207
[Benzo[g.h.i]perylene ug/kg dry wt 90.6 91.3 3170 135
“Benzo[k}ﬂuoranlhene ug/kg dry wt 127 110) 5720 181
[Biphenyt ug/kg dry wt 2B b.F L 503 2.2
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Table 3-3. Summary of COPCs Detected in John E. Fogarty Center Soil Samples, Fall 2002

Chrysene ug/kg dry wt : 7510

IDi benz[a,hlanthracene ug/kg dry wt 27.4 258 668 378
|Dibenzot‘uran ug/kg dry wt 13.3[J 3.95)] 3110 7.16
IFluoranthene ug/kg dry wt 331 210) 21800 381
IFIu(!rene ug/kg dry wt 16.6[J 4.86| 2810 9.88
[lndeno[ 1,2,3-c.d]pyrene ug/kg dry wt 104 97.5 35700 148
INaphthalene ug/kg dry wt 9.02]1 3,97 4390 7.86
IPhenanthrene ng/kg dry wt 2031 94.21 246001 174
Pyrene ug/kg dry wt 283 185 17300 337
Total PAH (b) ug/kg dry wt 1830 1290y 120000 2190
IPesticides

4,4-DDD ug/kg dry wt 2.7 2.55 0.0888|U 2.59
4.4'-DDE ug/kg dry wt 12.5 11.4 17.1 9.05
4.4-DDT uglkg dry wt 2724 22.8 22.2)) 16.8})
falpha-Chlordane ug/kg dry wt 114 88.8 6.03 31
l[)ie]drin ug/kg dry wt 3.22 2.88 3.36, 2.56
[Endosulfan 11 ug/kg dry wt 2.55 2.36 32 1.58
Endosulfan Sulfate ue/ke dry wt 1,12 1.08 0.0936{U 0.101{U
gamma-Chlordane ng/kg dry wt 94.5 76.2 0.07011U 25.5
Heptachlor pg/kg dry wt 3.44 3.09 0.0742/U 1.37
Heptachlor Epoxide ug/kg dry wt 13.2 10.2 1.83 4.6
Technical chlordane uglkg dry wt 1220 943 490 598
Total Endosulfan (c) ug/kg dry wt 3.67 3.44 32 1.58
Total DDT (d) ug/kg dry wt 424 36.8 39.3 28.4
\PCB as Aroclors

IAroclor-1254 ug/kg dry wt 826 038 10.1|U 467
[Total PCB as Aroclor (e) pe/ke dry wi 826 938 10.1{U 467

(a) Field duplicate sample.

(h) Total PAH = sum of PAHs (detects considered zero in sums).

(¢) Total endosulfan = sum of endo I, endo H and endo sulfate (detects considered zero in sums).
(d) Total DDT = sum of 4,4’-DDT, 4.4’-DDE and 4,4’-DDD (detects considered zero in sums).
(e) Total PCB = sum of Aroclors {value detects considered zero in sums).

J Estimated value.

U Not detected at the given detection limit.
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2.3.7.8-TCDD 1030 146( NA| NA NA NA NA|
Total TEQ pe/L 1030 14608 NA NA NA NA NA NA
1.2.4-Trimethylbenzene ug/L NA NA] iU 10{U 1000|U e HU U
1.2-Dichlorobenzene e/l NA NA iU 13 1000|U 1|U U 11U
1.3.5-Trimethylbenzene ug/L NA NA] HU 10U 1000{U U U 18]
1.3-Dichlorobenzene ug/L NA NA HU 10{U 1000V U LU 1
1.4-Dichlorobenzene up/l NA NA LU 6.21] 1000|U 1{U LU IfU
enzene ug/L NA NA 1|U 11 1000|U 19 1|U 1U
Chlorobenzene ug/l. NA NA U 190 1000[U §18] U 1|U
Chlaroform g/l NA NA| LU 10U 1000{U Lju Hu LU
cis-1.2-Dichloroethene ug/l NA NA| U 10U 5200 1{U 18] U
Ethylbenzene ug/lL NA NA| 1U 2.7 1000,U 1|U U 518}
Isopropylbenzene ug/l. NA NA] 1U 10{U 1000|U 1{U 1JU LU
Methylene Chloride ug/L NA NA 2U 3.6 2000U 2(U U 2U
n-Propylbenzene pe/l NA NA U 10/U 1000{U 1|U iU U
INaphthalene g/l NA NA u 10[L! 1000|U U U U
-Isopropyltoluene pg/l NA NA| U 10{U 1000{U U i U
Tetrachloroethene mg/L NA NA] HuU 10|U 37000 LU U U
Toluene 2/l NA NA 0.35U 10]U 1000|U 1Hu HU 1jU
trans- 1.2-Dichloroethene e/l NA NA| LU 10(U 1000|U) HUJ U 1fuJ
[Trichloroethene g/l NA NA| U 10]U 2200 1{U LU 1Ju
Vinyl Chloride pg/L NA NA 1 10[U 1000jU 1|U U 1u
m-Xylene & p-Xylene g/l NA NA| 0.214 121 20001U 2U 22U J
0-Xylene ug/l NA NA U 11 1000jU 1|U 1ju 1
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Table 3-4. Summary of Dioxin and VOCs Detected in Fall 2002 Groundwater Samples (continued)

2,3,7.8-TCDD pp/l. NA NA NA NA NAJ NA NA] NA)
[Total TEQ pe/L NA NA NA NA NA NA NA| NA|
1,2,4-Trimethylbenzene pge/l 1{u 1{u 1{U 1{U 418} 4U SU LU
1,2-Dichlorobenzene ug/lL [118] 11U 0.22)] 1{u [118] 4u SU 110]
1,3,5-Trimethylbenzene g/l 1 11U 1jU 1U 1|JU 4u SuU U
1,3-Dichlorcbenzene ug/L 11U 1ju 1|U 0.27) 1ju 4{U U 11U
I,4-Dichlorobenzene g/l 1{u U U 1HU 1ju 44U U U
|Benzene ug/l LU 118 1 1Hu 1|lU 4U SU U
Chlorobenzene pell. HU 1{U 1.5 0.31) 1{U 4|U SU 2.1
Chloroform ug/l HIS) 1y 1|U U Hu 4U SuU 1{u
cis-1,2-Dichloroethene ug/L 2.8 21 3.6 0.48]1 U 12 U U
Ethylbenzene ug/L 1\u 1ju 118 1{u 1|U AU U U
I'sopropylbenzene ug/L 1ju 1ju 1jU 1\u U Hu S U
[Methylene Chloride ug/L 2lu Ju 2l 2lu 2lu 1.9]s 1u Ju
n-Propylbenzene wel/l. LU U 1|u 11U 1|U 4U SU I|J
Naphthalene ug/L U 1|y 1|U 1|u LU 44U U 1
-lsopropyltoluene ug/L U U 1y Iu LU aju SU iU
Tetrachlorocthene g/l 1ju 0.86() 11 0:21) 1ju 73 110 §{8]
[Toluene ug/L 1[U J118] 1JU U 1u 1.8 SU LU
trans-1,2-Dichloroethene ng/L 1191 1u 1{u) 1JU 1uJ 44U U U
Trichloroethene pg/L. 1ju 0.62]) 0.74)) 1u 1ju 42 1.1l ju
Vinyl Chloride pg/L 1 1.8 0.39 1ju 1lU 4u su 0.690
m-Xylene & p-Xylene ug/L 2|U 2|U 2|U 2(U 2|U 8lU 10U 2U
0-Xylene ug/l 1{u 1{U 1ju 1Hu 1|u 4u SiU 18]
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Table 3-4. Summary of Dioxin and VOCs Detected in Fall 2002 Groundwa_t_er Samples (continued)

2.3.7.8-TCDI} pg/L NA NA| NA] NA NA| NA| NA|
Total TEQ pe/l. NA NA NA NA NA NA| NA|
1,2.4-Trimethylbenzene ug/L U 1y LU 118} 10001t 2.1 iy
t.2-Dichlorobenzene ug/L 18] 1JU 1u 1 1000/U 13 u
1,3.5-Trimelhylbenzene e/l U 11U U LU LODO[U ou 1|U
1.3-Dichlorobenzene g/l 1|u U 1Hu 1u 1000[U AU (8
1 4-Dichlorobenzene ug/L U Hu 1u Hu 1000]U 4.9 1
|Benzene ug/L 1jU 1JU ju U 1000[Ud 6.8 8]
Chlorobenzene ug/lL 1{u 1u Hu 2.1 1000jL 16( 119]
Chlarolorm ug/L 1JU 1y 0.31)) U 1000jU &U LU
cis-1.2-Dichiorvethene ugf/l 1|U U HU 59 L6001 2.8 iU
thythenzene ugfL 1y 1[U 1y 1u 1000jU 1.20 1Y
|lsopmpylbenzene g/l U U 1u 1u 1000]U 6U Hu
Methylene Chloride e/l 2u 2u 2lu 2lu 2000)U 12U 2u
n-Propylbenzence g/l 1ju 1u iju 1y 1000]u AU tu
Naphthalene ug/L U 1{u Hu U 1000)U HU 18]
-lsopropyltoluene ug/L 1|U 1ju 1|lU 1ju 1000t 0[8] iU
[Tetrachloroethene g/l U L7 27 4.4 28000 HU 10§
Toluene ug/L 0.44[U1 U 1ju 118} 1000|U 3.3 HU
trans- 1,2-Dichloroethene pg/l. U 18] U Hu 1000]U HU HU
Trichloroethene pg/L 1) 0.39) 0.46|1 3.2 1800 HU 0.31f
Vinyl Chloride pe/l U 11U LU 0.68] 1000:0 6U 1L
m-Xylene & p-Xylene gl 0.220 24u 20u 2y 20000U 9.28 4
-Xylene ug/L 1Hu HU U iU 1000]U 9.5 Hu
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Table 3-4. Summary of Dioxin and VOCs Detected in Fall 2002_ G_roundwater Samples (continued)

2,3,7.8-TCDD pg/L NA NA NA|
[Total TEQ o/l NA NA NA NA| NA NA] NA
1,2,4-Trimethylbenzene ug/L 1|u 110, 1u 1u 1|JU 18] ju
1,2-Dichlorobenzene ug/L 1|U 2.1 U 1Hu U U 1ju
1,3.5-Trimcthylbenzene ug/L 1JU 29 118) 1JU 1)U U 1jU
1,3-Dichlorobenzene g/L U 3u Hu U 1lU 1jU 1u
1,4-Dichlorobenzene ug/L 1jU 3jU 1jU 1y 1ju Hu U
enzene ug/L 1u 12)) 9.7 U 1|U U 1ju
Chlorobenzene g/l 1ju 25 34 1ju U 1jU 1ju
Chloroform g/l 1{U 3u 11U 1.7 4.1 1 U
cis-1.2-Dichloroethene g/l Hu | 9.3 14 1u 1|U 1ju 114
Ethylbenzene ng/L U 2.0 Hu 8] 1y 1lU 1u
Bsopropylhenzene ug/L u 2.4)) iju 1y 1u iU 1l
Methylene Chloride g/l 2U iU 21U 2(U U U U
-Propylbenzene ug/L U 8.1 1u 1JU U U U
Naphthalene g/L 1ju L.5(] 1u U 1u WU U
-Isopropyltoluene g/L 1U 1.40) Hu 1lU 1JU 11U 1|u
Tetrachloroethene g/l 1lU 3ju a3 0.25)) 0.39)J U 1
[Toluene ug/L 1jU 0.98]) 1ju 1|U iU 1L U
trans-1.2-Dichloroethene ug/L 1uJ 3ju U 1u 1ju 1) 1|uJ
Trichloroethene ng/L U 2.8)) 0.72)) U 1u 18] 1u
Vinyl Chloride g/l 1U 3|U 14] 1u 1ju U U
m-Xylene & p-Xylene Jug/L 2{U 14 2lu 2(U 2L u 2U
b-Xylene ugn. Ju 16 1u ilu ilu I® 1l
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2.3.7.8-TCDD pe/i. NA NA NA NA NA NA NA| INA|
[Total TEQ g/L NA NA NA NA NA NA NA| NA
1,2.4-Trimethvlbenzene g/l 1{U i|ju 1{U 4il 10{U 18] 10auU U
1,2-Dichlorobenzene g/l 1{U 118] 1({U 4{U 10jU 1|U 100U U
1.3.5-Trimethyibenzene /L. 1|U 1 U U 10|U tHU 100U 1|U
1,3-Dichlorobenzene ug/L HU iU U 4u 10JU Hu 100L Hu
1.4-Dichlorobenzene gll. [418] U 1ju 4U 10U 1ju 100U 1
[Benzene g/l U U U 4jul 10U U 160U Hu
Chlorobenzene e/l 1ju 1ju 1ju HU 10/U [118] 100U 1y
Chloroform ug/L LU 0.25) U iU 10U 1|U 100U U
tis-1,2-Dichloroethene gl U U 1{U HU 10jY iU 100U U
thylbenzene ugl/l. 1{U 11U §18] 4|u 10{U 1{U 100U |(E]
Ilsopropylbenzcnc g/l Hu U 1u 4{u 1olu HU 100 1ju
Methylene Chloride g/l 2lu 21U 2u sju 20]U 2Ju 200U 0.20
n-Propylbenzene g/l 1 iju 1ju 4u 10U 1ju 100U U
[Naphthalene ug/l Lju HU 18] 4{U 10U 1|U 100U Hu
-Isopropylioluene g/l U Lu 115§ 4lu 10U Lu 100U 1L
Tetrachloroethene g/l HU (.89)) 0.64)) 96 220) E1 1900 1|u
Toluene nell LU 1iu 518} 4U 10(U Hu 10U 18]
trans- 1.2-Dichloroethene 2/l 1 1wl 1ju 4ju 10lU 1ju 1001 Hu
[Trichloroethene g/L J§18] U U 5 5.2 U 100U H
Vinyl Chloride ug/L 1ju U U U 10U 1{U 100U Hu
m-Xylene & p-Xylene ug/L 20U 2|u 20U 8lu 20U alu 200U U
-Xylene ue/L 1ju U 1|u 4u 10U U o0 ) 1
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Table 3-4. Summary of Dioxin and VOCs Detected in Fall 2002 Groundwater Samples (continued)

2,3.7.8-TCDD e/l NA NA
Total TEQ pe/l. NA NA
1,2,4-Trimethylbenzene ng/l 1u 1u
1,2-Dichlorobenzene ug/l. 1{U 1|u
1,3.5-Trimethylbenzene ug/L 1|U 1u
1,3-Dichlorobenzene g/l U 1ju
1.4-Dichlorobenzene g/l 1u 1u
enzene ug/l 1{U U
Chlorobenzene ug/L U U
Chloroform ng/L U U
cis-1,2-Dichloroethene ne/L U Lu
Ethylbenzene e/l U U
[sopropylbenzene ug/L 18 U
[Methylene Chloride ug/L 2lU 2lu
n-Propylbenzene g/l LU U
Naphthalene pell U 1
-Isopropyltoluene ug/L 1\U LU
Tetrachloroethene g/l 1|U 1\U
Toluene ug/l 1|U 0.22)
trans- 1,2-Dichloroethene e/l 1{U) 1|ju
[[richloroethene ug/L 1ju 1uJ
Vinyl Chloride ug/L U 1u
m-Xylene & p-Xylene ng/L 2|U 2|U
o-Xylene ug/L U U

(a) Field duplicate sample,

(b) Trip blank sample.

J Estimated value.

U Not detected above the given detection limit.
NA Not applicable.
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Table 4-1. Comparison of Tailrace COPC Concentrations to Rhode Island Residential Direct

Exposure Criteria

Metals
[Antimony mg/kg dry wt 1) 0.815) 0.387)1
Arsenic myg/ke dry wt 1.7 [7.3 Yes 4.93 Yes
[Barium mg/ke dry wi 5500 151 106
Beryllium mg/kg dry wt 0.4 1.03 Yes 0.95 Yes
Cadmium mg/ke dry wi 39 12.6 4.23
(Chromium mg/ke dry wi 1790 {b) 330 195
Copper mg/ke dry wt 3100 106 103
il.ead mg/kg dry wt 1 50) 1110} Yes 761)) Yes
HMangancse mg/kg dry wt 390 480 Yes 423 Yes
IMercury my/kg dry wi 23 2.98 5491
Nickel mg/ke dry wi 1000 24.6 AL
Selenium mg/kp dry wt 390 249U 1.38|U
Silver mg/kg dry wt 200 1.73|) 2.051
[Thallium mg/ke dry wit 5.5 0215 0.2
Vanadium mg/kg dry wt 350 77.2 56.9
Zing ma/kg dry wt 6000 731 417
SVOCs
2.4.5-Trichlorophenol ug/kg dry wt 330000 5400[U 6400|U
2.4-Dinitrophenol ug/ke dry wt 160000 26000|U 31000[U
bis(2-Ethylhexyl)phthalate uglkg dry wt 46000 33000) 33000,
[Pentachloraphenol ualke dry wi 5300 26000[U 310000
{Phenol werke dry wi 6000000) 5400|U 6400[U
2-Methylnaphthalene ua/ke dry wt 123000 4931 48211
IAcenaphthene uglke dry wi 43000 336 274))
IAcenaphthylene uglke dry wi 23000 13004 930}
IAnthracene ug/ke dry wi 350004 17100 7411
[Benzalajanthracens ualke dry wt 00 70701 Yes 29801 Yes
Benzolalpyrene uwe/ke dry wi 400 58401 Yes 23201 Yes
IBenza[b]ﬂuommhene uglkg dry wt 500 6380 Yes 3220 Yes
[Benzo[g.h.ilperylene uglkg dry wi 800 43701 Yes 17900 Yes
HBenzo[k]ﬂ ugranthene ugl/kg dry wt 00 71401 Yes 30504 Yes
IBipheny! ugrkg dry wi 800 16101 Yes 3384
Chrysene ug/kg dry wt 400 9270[) Yes 46601 Yes
Dibenz[a.h]anthracene ug/keg dry wt 400 15001 Yes 6731 Yes
Fluoranthene uglke dry wt 20000 £ 79000 93601
Fluorene uglkg dry wt 28000 992) 6210
[ndeno[1.2,3-c.d]pyrene uglkg dry wi SO0, 4190 Yes 1360(] Yes
INaphthalene uglke dry wt 54000 471 449|J
[Phenanthrene ug/ka dry wt 40000, 32400 35404
Pyrene we/ke dry wt 13000 16700( Yes 8680]J
|k’e.¢ticides
nDicldrin ug/ke dry wt 404 15313) Yes 54.3)) Yes
|b’CB as Aroclor
h‘otal PCB as Aroclor (¢) ug/ke dry wt 10000 18950|J Yes 109704 Yes
(a) Direct Exposure Criteria for residential soils. State of Rhode Island Remediation Regulations.
(b) Generated from Chromium 111 (Trivalent) + Chromium VI (Hexavalent) = 1400 + 390 (mg/kg)
(¢) Total PCB = sum of Aroclors {value 0 used for non-detect).
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Table 4-2. VOC Concentrations in Groundwater Samples Collected in 2001 and 2002

IGEC-1 Total Xylenes 4.1 3 U

IGEC-4 cis-1,2-Dichloroethene U 2.8

IGEC-4 Vinyl Chloride 27 |

GEC-5 cis-1,2-Dichloroethene 38U 21

GEC-5 Tetrachloroethene 22 0.861

GEC-5 Trichloroethene 1.3 .621

GEC-5 Vinyl Chloride 2U ]

IGEC-6 1,2-Dichloraobenzene 10U 0.22]

iGEC-6 Chlorobenzene 10U 1.5

GEC-6 cis-1,2-Dichloroethene 10U 18 5.6

GEC-6 Tetrachloroethene 150 200 = 11

GEC-6 Trichloroethene 1u oy .74 1

GEC-6 Vinyl Chleride 2U ou .39

GEC-7 Benzene 1.3 1U

(GEC-7 cis-1,2-Dichloroethene 36U 0.48)

GEC-7 Tetrachloroethene 11 0.217J

GEC-7 Trichloroethene 2 LU

GEC-7 Vinyl Chloride 6.9 | U

IMWO02D  [cis-1,2-Dichloroethene 21 12

MWO02D  Methylene Chloride 1oy 1.9)

MW02D  (Tetrachloroethene 700 * 73

MWO02D  |Toluene 10U 1.81]

MWO02D  [Trichloroethene 27 4.2

qM WO02M  [Tetrachloroethene 110 110

MWO02M [Trichloroethene 2) 1.1]

MWO02S  |Benzene 10U 1] LU

(MW02S  |Chlorobenzene 1oy 1J 2.1

MWO02S  |Vinyl Chloride 10Ul 10U 0.691

MW03S  |Total Xylenes 1ou 10U 0.221] 0.21]
MWO04B  |Tetrachloroethene 63 17

MWO04B  |Trichloroethene 0.9] (.39

[MW04D  [Chloroform 10U 0311

MW04D  |Tetrachloroethene 64 27

MWO04D  [Trichloroethene 1J 0461

MWO04S  |Benzene 21 1y

MW04S  [Chlorobenzene 51 2.1

MW04S  |cis-1,2-Dichloroethene 71 59

MW04S  |Tetrachloroethene 17U 4.4

MWO04S  |Trichloroethene .81 32

MW04S  [Vinyl Chloride 3] 0.68)

MW05S  |cis-1.2-Dichloroethene 12001 16001 3201
MW0SS  [Tetrachloroethene &1000 = 28000 37000
MWO05S  |Trichloroethene 2500 1800 2200
MW0O6S  [I.2-Dichlorcbenzene 21 41 13 13
MWO06S  |1.4-Dichlorobenzene 51 33 4.91] 0.2)
MW06S  [Benzene 51 61l 6.8] 11
MW06S  [Chlorobenzene 100 58 160 190
MW06S  |cis-1,2-Dichloroethene 4] 41 2.8) 1ou
MWO06S  |Ethylbenzens 71 10U 1,21 2.7]
MWO6S  |Isopropylbenzene 11 U (28] 10U
MW06S  |Methylene Chloride 20U 10Ul 12U 3.61]
MW068  [Toluene 51 1ou 3.3J 10U
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Table 4-2. YVOC Concentrations in Groundwater Samples Collect.ed.in 2001 and 2002 (continued)

i > s L. AR PALL L, oo 5 S i F. b )
MWO06S  [Trichloroethene 10U 09! 6U 10U
MWO06S  [Total Xylenes 69 3J 18.7 23
MWO7D  |Tetrachloroethene 10U 10
MW7) |Trichloroethene 10U 0.311J
MWO7S  [1,1,2.2-Tetrachloroethane 10U EN) 1U
1.2-Dibromo-3-
MWO07S  [chleropropane 10U 71 U
MWO07S  |1.2-Dibromoethane 10U 1J 1u
MWO07S  |Bromoform 10U 2) U
MWOBS  |1.2-Dichlorobenzene 1) ou 2.11J
MWO0BS  (1,3.5-Trimethylbenzene 61 NJ 29
MWO08S  |1,4-Dichlorobenzene 10U 10U 3y
MWORS  |Benzene 61 4] 121
MWOBS  |Chlorobenzene 10 40 25
MWORS  [cis-1.2-Dichloroethene Iou 1oy 9.3
MW08S |Ethylbenzene 1 ou 271
IMWORS  |lsopropylbenzene 1oy lgu 241
IMWORS  |Toluene 1] 10U 0981
MWO8S  |trans-1.2-Dichloroethene 10U 10 UJ au
MWO08S  [Trichloroethene 1ou 10U 2.8]
MWOSRS  [Vinyl Chloride 1ours 1oy vy
MWO08S  [Total Xylenes 27 8J 30
MW09S  |Benzene 1] 21 9.7
MWO09S  |Chlorebenzene 1] 10U 34
MW0OS  [cis-1,2-Dichloroethene 21 12 14
MWO09S  |Tetrachloroethene 21 21U 33
MW09S  [Trichlaroethene oy 1] (.721
MW09S  [Vinyl Chloride 10 UJ 10J) 14
MW IDB  [Chloroform 1ouU 1.7
MW 0B [Tetrachloroethene 10U 0.25)
MW 10D  |Chloroform ou 4.1
MW 10D [Tetrachloroethene 10U 0.39J
MW I2B [Chloroform 10U 0.251
IMW12B |Tetrachloroethene 10U 0.89)
MW 12D |Tetrachloroethene 18 0.641J
MW13B ([Tetrachloroethene 220 % 96
MW13R [Trichloroethene 7] 5
MW 13D [Tetrachloroethene 340 * 220
MW 13D ([Trichloroethene 6) 5.2)
MW I35 Tetrachloroetheng 10U 1.7
MW 14M |Tetrachloroethene 10U 1900
MW 15D Methylene Chloride 1oul 0.2]

J Estimated value.
U Not detected at the given detection limit.
NA Not applicable,

* From dilution analysis.

5% Battelle
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Table 4-3. Dioxin Concentr

5%

ations in Samples from Well MW-05S in 2001 and 2002
. 3 3 i gt ,,‘2‘—/,:
S

BERs) T o ,ﬁ"‘{\

iy SR

Fotal TCDD D/l 4460 T 1513
Total TCDF pa/L 2710 ] TE 108])
Fotal TEQ e/l 1400 i 1030 1460

I Estimated value.
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Table 4-4. Groundwater Elevation Data, October

2002

T,

MW-018 1072172002 4.29 94 .94

MW-028 1072172002 393 0323

MW-02M 10/21/2002 6.71 93.07

MW-02D 10/21/2002 6.91 93.04

MW-038§ 11/21/2002 4.29 9630 not included in water level map
MW-048 10/21/2002 6.87 01,92

MW-04D 10/21/2002 6.78 91,92

MW-(4B 10/21/2002 6.30 91.87

MW-0358 10/21/2002 7.42 94.92

MW-068 10/21/2002 5.90 94.60 odor present
MW-078 1072172002 4.24 94 .08

MW-07D 10/21/2002 3.65 9426

MW-08S 1042172002 3.58 92.75

MW-09S 10/21/2002 7.96 92,50

MW-10D 10/21/2002 12.56 9543

MW-10B 10/21/2002 12.66 095.45

MW-118 10/21/2002 24,19 95.23

MW-11M 10/21/2002 2351 95.22

MW-11B 10/21/2002 24.01 9529

MW-12D 1072172002 14.22 91.40

MW-12B 10/21/2002 13.96 91.44

MW-138 10/21/2002 6.42 92 .43

MW-13D 10/21/2002 5.99 92 .44

MW-13B 10/21/2002 6.00 92 48

MW-14M 107212002 4.30 95.01

MW-15D 10/21/2002 7.34 95.35

GEC-1 10/21/2002 7.91 96.41

GEC-2 10/21/2002 8.62 95.18

GEC-3 1072142002 8.12 95.55

GEC-4 10/21/2002 7.55 94,74

GEC-5 10/21/2002 8.49 95.02

GEC-6 10/21/2002 4.77 94.93

GEC-7 10/21/2002 3.92 04,08

3 10/24/2002 5.12 97.51 piczometer
P3 10/24/2002 8.36 95.04 piczometer
P4 1072472002 278 95.88 piezomeler
P5 10/24/2002 7.11 94 48 piezomelter
P6 10/24/2002 2.89 94.70 piezometer
P7 10/24/2002 3.41 Q4 2(} piezometer
P8 10/24/2002 4.87 03.92 piezometer
Py 10/24/2002 3.42 94.15 piezomeler
P10 10/24/2002 4.91 93.23 piezometer

7-20
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Pl 10/24/2002 5.05 93.15 piczometer
Pi12 10/24/2002 4.37 03,89 piezometer
P13 10/24/2002 442 93.03 piezometer
P14 10/24/2002 2.67 92.10 pie;r_.ome[er
Ple 10/24/2002 9.15 95.86 piezometer
P17 10/24/2002 3.80 92.09 piezometer
P20 10/24/2002 7.35 94 .9() piczometer
P21 10/24/2002 4.36 94.62 piezometer
SP-01 10/21/2002 N/A N/A staff gauge; minimal water
SP-02 10/21/2002 N/A N/A s[aft'g_age; minimal water
SP-03 10/21/2002 N/A N/A staff gauge; minimal water
SP-04 10/21/2002 2.20 96.90 USGS staff gauge location

3% Battelle
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AR
Centredale Manor

Figure 1-1. Site Location Map
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Figure 1-2. Source Area Features
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Figure 2-1. Tailrace Soil Boring Locations
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Figure 2-2. John E. Fogarty Center Soil Sample Locations

2% Battelle

8-5 . Putting Technolagy To Work




Interim Data Collection Data Summary Report Draft June 2003
SP-04 &\ i
P16
GEC-1 0
GEC-3
EC-2
T _':°° L Mw-10B
W &
P2 &5 6 ® MW-10D
MW-05 cec-5® mw.o3s
P20° GEC-8 \
MW-1

MW-11 SJ.\w.ﬂ B

MW-11M

Legend
@ Monitoring Well
O  Plezometer N

A Staff Gauge !
0 5% 110 20 ap
[ = am meeee——

MW-12D \

oww\

Figure 2-3. Monitoring Well, Piezometer and Staff Gauge Locations

Batielle

8-6 . « . Putting Technology To Wark




L8

woialmww_t -. q

North South
ft bgs CMS- CMS- CMS- CMS- CMS-
0 4101 4109 4110
2
3
4
)
6
7 NR
8
9
ft bgs CMS-
0
: T
-
Organic rich material 3 JHAHAEATA
silt 4 e
Silty sand 5
Medium sand/coarse sand 6 o
Sandy gravel 7
Fill:silt, sand, gravel, clinker, coal/ash 8
Dioxin TEQ > 1 ppb 9

NR: No recovery
Note: dioxin concentrations not measured in samples below 5 ft.

Figure 4-1 Cross Sections of Tailrace Soil Types

oday Arewung v U0nO2[[0)) Lle(] W]

el

£00T aunf




’ / -""‘--.__‘__\_\h .
. Vi X
Figure 4-2 5 J % g # cMs4101 ;g n
. . . = & l’ /-- / e . A
Dlstrlbutlo N Of D'OX' N "0gy / / / ,5 L. Surface and Subsurface Samples N
: : 2 ] / A TEQ <1 ppb
In Tallrace Solls = AW 1opb<TEQG <10 ppb
y ‘, | L 10 10 ppb < TEQ <100 ppb
' i {100} | | |
l | CMS-062 CMS-442 MWo1 A B TEQ>100ppb
Ifﬂ 'il CMS-061 = X depth Lftl TEQ (mb)_ . Field duplicate result
“‘ | ? CMW.SD-2017 e e
It | g 3 . :_': 5 ;61503 0 15 30 60 o0 120
R \ - H B R
! Al ool ) B CMS-443 6-8 0.0049
E ¢ | IR N A CMS-428, c~ms-068 Feet
' B
I x \ ‘} T i 8@ CMS-420
B i | CMS-067 depth (ft)  TEQ (ppb)
3 RP: "i CMS-444 2-3 1.5
'lllg '; . 3"4 3-4
! 1
ll 'u, | | CMS-072 k//”:;
| | ¥ i . - % . 01-DEL-100 f
B ) cmMs-073  ° depth (ff)  TEQ (pph) 01-DEL-201
B ) A CMS-419 & @ . depth (ft) TEQ (ppb)
| ! !lf ke o 0-2 40 0-2 9.6
\ | > | CMS-422 — .
'- ’ l: - ¥ CMS-445
| | CmMs-429 , A Nlag 'S CMS-4104
| 01-DEL-05 5 Y cms-az1 ~ue dve| \ACHE D) depth (ft)  TEQ (pph) CMS-456
S depth (ft)  TEQ (ppb) AT 0-1 5.8 depth (ft)  TEQ (ppb)
depth (ft)  TEQ (pph) e 1w | 01-DEL-102/ }}-DEL-10/ &1 oa
5.1 0.094 | 01-DEL-103 /" 1-2 2.10
. | NS-0F :
1-2 8.40* *l CMS-423 A
2.3 4.3+ | CMS-424 cms-084 01-DEL-202 \" 01-DEL-203 )
3-4 0.190 - % depth (ft) TEQ (ppb
4-5 0.037 CmMs-a274  CMW-SD2018 o4 pbEL-301 0-2 9.2
5-6 0.038 ! CMS-4105 -
6-7 0.210 e l 01-DEL-203 s g =
7-8 0.076 c | ; CMS-090 g _ 01-DEL-300 & ik ;} DEL.::Q - e
| CMS-425 / et \ CMs-091 ™ depth (ft)  TEQ (ppb) T L.
\I | | depth (ft)  TEQ (ppb) 3 2 o9 CMS-508 0-2 9 ; :
|H '1 0-1 0.370 %II & - RES-14-271-01A
- 1-2 0.860 | CMS-430 : - m CMS-507
= <0 | i 2-3 01065 | ok CMS-220 =
| : -
T ] 34 0.028 | ® = = = G CMS-107
. 3 | CMS-099 o
b — 4-5 16.3 | CMS-100 m CMS-506. - depth (ft)  TEQ (pph)
- 0.0095 ', 0-0.25 1.8
\ 7-8 0.025 1
L 8 l, SB-2, ,
||: ]
% T | # T | CMW-SD-2019
\ # | : 3 depth (ft) TEQ (ppb)
\ CMS-4106 "
\ de'::: g? TR 11 depth (ft)  TEQ (ppb) | | - ® o ik
\l",'l 0'1 B 2 5 I!I 0_1 0.97* | CMS'223
****** - 1 W L) . ' | 1-1.6 2.4 | CMS-503 B CMS-505
\ | il . “ . CMS-114 AR P ¥ = - —— EEEa e o
HI'".I‘ \E‘ : | CMS-115 CMS-116
/ CMS-4109 n
H". \ Y ” depth (ft) TEQ (ppb) adit-abi 3 E 02-DEL-101 .. 02-DEL-102
2 % \ Y o VL 0-1 2.3 . «  CMS-502 _ % 02-DEL-103
% s | L e 74 1-1.4 0.09 & g 02-DEL-201
23 €3 \ A B 3-3.8 0.15 : , CMS-121 = —a 2®  02.DEL-202
l'l ..'. //. T Ii & &
| - | -DEL-
Pt 02-DEL-203 g 02-DEL-301 P R Ak
depth (ft)  TEQ (pphb) i 02-DEL-303 g 92DEL-302 depth (ft)  TEQ (ppb)
0-1 4.2 CMS-501 H N CMS-222 0-0.5 4.7
1-1.5 0.80
CMS-4111 e - e
3.7-3.9 0.02 depth (ft) TEQ (pr) : /‘_,.a-“' I‘\..-’ CMS-130 e SD-30
s o 55 s e CMS-500 0-0.5 16
\ 3-4.5 .02 | . 96} % i
\ {95} Y ®




[nterim Data Cotlection Data Summary Report Draft June 2003

See Map in Sleeve

Figure 4-2. Distribution of Dioxin in Tailrace Soils
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December 19, 2002
PN: 51226/RI1

Ms. Patricia White

Battelle

397 Washington Street
Duxbury, Massachusetts 02332

SUBJECT: October/November 2002 Field Summary Report
Centredale Manor Restoration Project Site
North Providence, Rhode Island
Contract No. DACW33-01-D-0004

Dear Ms. White:

MACTEC Engineering and Consulting, Inc. (MACTEC) (formerly Harding ESE, Inc.) is pleased to
present the following Field Summary Report from the recent subsurface field investigation conducted at
the Centredale Manor Restoration Project Site (the Site) in North Providence, Rhode Island located at
2072 and 2074 Smith Street.

INTRODUCTION

MACTEC completed the field work at the Site in two mobilizations during the weeks of October 21 and
November 18, 2002, in accordance with specifications outlined in the Final Field Sampling Plan
(September 2002) prepared by Battelle. The first mobilization pertained to activities performed to
complete the groundwater sampling portion and the second mobilization pertained to activities
performed to complete the soil sampling activities.

The following is a chronological listing of field activities performed completing the two mobilizations of
field work: (Note: several activities overlapped as field conditions warranted.) '

GPS and flagging of proposed soil sampling locations;

Site-wide groundwater monitoring well and staff gauging activities;
Groundwater monitoring well sampling activities;

Underground utility clearance;

Brush clearing and fence removal/repair activities;

Piezometer gauging activities;

Soil sampling activities; and

Investigation Derived Waste (IDW) handling.

e & & o o ®» ¢ ©

Each of these activities is described in more detail below.
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GLOBAL POSITIONING SYSTEM (GPS) AND FLAGGING ACTIVITIES

On October 21, 2002, MACTEC arrived on Site to flag/stake and obtain GPS coordinates for the nine
proposed sampling locations using a back-mounted Trimble GPS unit (model T SC1) capable of sub
meter accuracy once post processing steps are completed. The GPS unit was programmed to the Rhode
Island State Planar coordinate system (NAD 83 Conus) prior to mobilizing to the field. The GPS was
also pre-programmed to receive real time corrective data from a nearby fixed position beacon.

Battelle and MACTEC walked the Site placing a flag/stake at the proposed s oil sampling 1 ocations.
Several locations were not accessible by foot due to the standing water in the tail race area. At the time,
the depth of the standing water was unknown, so these multiple locations (CMS-4104, CMS-4105,
CMS-4106, CMS-4109 and CMS-4110) were not marked with a stake until the sampling activities were
completed with the barge drill rig. Upon completion of sampling activitics at each of the above
mentioned boring locations, a wooden stake was driven into the ground and labeled accordingly.

On October 21, 2002 MACTEC was able to acquire GPS coordinates for the following locations: CMS-
4102, CMS-4108, and CMS-4111. MACTEC attempted to obtain satellite and beacon reception at other
locations, but was restricted due to poor reception from several possible factors. The combination of
dense vegetation in the tail race and the proximity of the tall apartment building likely contributed to the
poor reception. On several occasions during the field work, the GPS was utilized to reacquire locations.
On October 24, 2002 MACTEC was able to acquire two additional locations with the GPS: CMS-4103
and CMS-4107.

During the second phase of field work that occurred during the week of November 18, 2002, the
vegetation in the tail race had significantly thinned out since October. Although the canopy covering the
tail race in N ovember was much thinner, the tall apartment building still proved to be the dominant
factor in interrupting transmissions to the GPS. This was apparent when MACTEC walked across the
parking lot away from the building and was able to obtain strong satellite and beacon signals. Several
attempts were made back in the tail race without successfully receiving signals for the remaining
locations.

Post processing of GPS data was corrected due to the information obtained from the University of Rhode
Island’s web site using the Pathfinder software provided with the Trimble unit. Corrective information
was downloaded from the University of Rhode Island Cooperative CORS in Kingston, Rhode Island via:

e www.ngs.noaa.gov/CORS/Sites/uril.html; and
¢ www.edc.uri.edu/gpsdata/ssf/yymm/yymmhh.exe.

Coordinates for the LPX surface soil locations are unavailable at this time. It is noted that the GPS rover
files for the three LPX sampling locations at the John E. F ogerty C omplex w ere p ossibly c orrupted
during the downloading process from the TSC1 unit to the PC. Attempts at recovering the files have
been unsuccessful to date. It is unknown if the three files will be able to be recovered.

pi\w9icoe-nae\battelle\centredale\BattelleRIFS\Appendix A centredale fieldsummary.doc
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The table below lists the post-processed corrected coordinates for the soil sampling 1 ocations w here
satellite and beacon information was received by the GPS unit.

[ San éation |~ Nowth i) ~ Eastim
CMS-4102 281861.583 331898.102
CMS-4103 281847.938 331918.994
CMS-4107 281727.581 331854.501
CMS-4108 281662.706 331900.144
CMS-4111 281536.824 331935.193
*MW-05S 282099670 331613.150

* Note: Denotes GPS control point

After discussions with Battelle, a Site ground survey completed by a registered survey crew may be
necessary in order to locate and map all sampling locations where GPS data is not available.

The following soil sampling locations do not have known coordinates to date: CMS-4101, CMS-4104,
CMS-4105, CMS-4106, CMS-4109, CMS-4110, LPX-4112, LPX-4113, and LPX-4114.

SITE-WIDE GROUNDWATER MONITORING WELL AND STAFF GAUGING ACTIVITIES

On October 21, 2002, MACTEC completed the Site-wide round of water level gauging for the proposed
groundwater sampling locations and staff gauges. Several of the river gauges were not gauged due to the
low water level in the Woonasquatucket River. Also, monitoring well MW-03S was not gauged on this
date due to the inability to locate the well in the dense vegetation. On November 21, 2002, MW-03S
was gauged and sampled by MACTEC for VOCs after being located by Battelle personnel.

Water levels were obtained using a '4” diameter Slope transducer. Measurements were recorded to the
nearest hundredth of a foot referenced to the top of riser material (TOR), unless otherwise stated. Well
mouth headspace readings were also recorded upon opening the well cap with a Thermo Environmental
Model TE-580B photoionization detector (PID) calibrated to zero gas and 100 parts per million by
volume (ppmv) isobutylene.

Keys for the locked wells were not available during the time that MACTEC was in the field; therefore,
the locks were cut open using bolt cutters. Once the wells were accessed and gauged, new Master Lock®
brand locks (key code 3117) were used to secure the wells.

Below is a table listing depths to water for the 33 monitoring well locations and single staff gauge that
were measured on October 21, 2002:

pi\w9coe-nae\battelle\centredale\BattelleRIFS\Appendix A centredale_fieldsummary.doc
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. Vieasures Point
MW-09S 7.96 0 10/21/02 TOR
MW-048 6.87 0 10/21/02 TOR
MW-04D 6.78 0 10/21/02 TOR
MW-04B 6.30 0 10/21/02 TOR
MW-02D 6.91 0 10/21/02 TOR
MW-02M 6.71 0 10/21/02 TOR
MW-028 3.93 0 10/21/02 TOR
MW-07S 4.24 0 10/21/02 TOR
MW-07D 3.65 0 10/21/02 TOR
MW-068 5.90 10.1 10/21/02 TOR odor present
MW-14M 4.30 0 10/21/02 TOR
GEC-6 4.77 0 10/21/02 TOR
GEC-7 3.92 0 10/21/02 TOR
GEC-5 8.49 0 10/21/02 TOR bailer remaining in well
GEC4 7.55 0 10/21/02 TOR bailer remaining in well
MW-15D 7.34 0 10/21/02 TOR
GEC-2 8.62 0 10/21/02 TOR
GEC-3 8.12 0 10/21/02 TOR
GEC-1 7.91 0 10/21/02 TOR bailer remaining in well
MW-10D 12.56 0 10/21/02 TOR
MW-10B 12.66 0 10/21/02 TOR
MW-018 4.29 0 10/21/02 TOR
MW-058 7.42 338 10/21/02 TOR
SP-04 2.20 0 10/21/02 NA USGS staff gauge location
MW-138 6.42 0 10/21/02 TOR
MW-13D 5.99 19.5 10/21/02 TOR
MW-13B 6.00 21.4 10/21/02 "TOR
MW-12B 13.96 0 10/21/02 TOR
MW-12D 14.22 0 10/21/02 TOR
MW-118 24.19 8.3 10/21/02 TOR
MW-11B 24.01 0 10/21/02 TOR
MW-11M 23.51 0 10/21/02 TOR
MW-08S 3.58 0 10/21/02 TOR
MW-038 429 0 11/21/02 TOR not part of Site-wide event

*Note: MW and GEC indicate monitoring well location
SP indicates USGS staff gauge
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GROUNDWATER MONITORING WELL SAMPLING ACTIVITIES

Upon completion of the Site-wide round of water level gauging on October 21, 2002, MACTEC
returned to the Site on October 22, 2002, to begin low flow sampling of the 33 existing monitoring
wells as listed in the table above.

The list below consists of equipment and materials used by MACTEC for the groundwater sampling
activities.

Y4 inch diameter Slope water level meter

Geopump and battery

Horiba 1J-22 and flow through cell

Y4 inch diameter, new dedicated tubing

Silicone (pliable) tubing for pump head, new and dedicated
Graduated container for flow rate measurement
Collapsible five-gallon purge container

TE-580B (PID)

From October 22 through October 24, 2002, MACTEC executed the groundwater sampling activities.
The monitoring wells were purged and groundwater samples collected following the procedures
outlined in the USEPA Region I document, Low Stress {Low Flow) Purging and Sampling Procedure
for the Collection of Groundwater Samples from Monitoring Wells (July 30, 1996 Revision 2).

In order to expedite the groundwater sampling activities, MACTEC incorporated the use of three
separate sets of sampling equipment and three field scientists. Each scientist mobilized to
predetermined wells for sampling activities.

Upon opening each well cap, a static depth to water was recorded on each of the field sheets. See
Attachment A (Field Data Record- Groundwater Sampling) for details pertaining to low flow
sampling. New, dedicated, disposable tubing was lowered into the water column until the intake was
at the midpoint of the well screen. Each well was purged using the Geopump through a flow through
cell connected to a Horiba U-22. Purge rates were maintained below 500 muilliliters per minute. Field
parameters including depth to water, purge rate, temperature, pH, turbidity, specific conductivity,
dissolved oxygen and reduction-oxidation potential were measured and recorded on the field sheets.
Upon stabilization of the above parameters, the flow through cell was disconnected and the sample
was then collected in the appropriate sample container supplied by the laboratory and then
immediately placed on ice.

Samples from cach well were analyzed in the laboratory for volatile organic compounds (VOCs)
using USEPA method 8260B with an additional analysis for Dioxin/Furan at MW-058. On October
24, 2002, MW-058S did not contain an adequate amount of water to fill the required sample volume for
the Dioxin/Furan analysis; therefore, MW-(55 was sampled for VOCs only. When MACTEC
returned to the Site in November, the water table was slightly higher, and therefore, an adequate
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amount of water was available to collect a sample at MW-05S on November 21, 2002, for
Dioxin/Furan analysis.

Upon ¢ ompletion o f the s ampling activities at each well, the depth to the bottom of the well was
measured and recorded for historical confirmation. Samples were packed in coolers on ice and sent to
the appropriate laboratories for chemical analysis. See the electronic field data deliverable (EDD) for
sample identifications and QC information.

Purge water generated from the groundwater sampling was field screened for total VOCs with a PID
and disposed of at the ground surface in the vicinity of the well to non-landscaped, vegetated areas. If
PID readings exceeded 10 ppmv or the water visually exhibited a color or sheen, the purge water was
containerized in the on-Site 55-gallon drums until later being purged through the bag filters on the soil
cap area #1 located in the southern portion of the Site.

For additional details regarding information on well conditions and groundwater characteristics,
please see the attached low-flow sampling field data sheets.

UNDERGROUND UTILITY CLEARANCE

On October 22, 2002, prior to initiating soil sampling activities, MACTEC obtained a legal start date and
time through DIGSAFE by calling DIGSAFE from the field phone at 1-888-DIGSAFE. DIGSAFE
provided MACTEC with the following information over the field phone on October 22, 2002 at 1245:

DIGSAFE Ticket Number: 20024304379

Site Address: 2072/2074 Smith Street, North Providence, Rhode Island
Legal Start Date: October 24, 2002

Legal Start Time: 1245

Intrusive, subsurface field work did not commence until November 18, 2002, during the active
DIGSAFE ticket number. November 18, 2002 was the start date for the second mobilization when the
crane, barge, and drill rig arrived on Site to commence drilling in the tail race area.

BRUSH CLEARING AND FENCE REMOVAL/REPAIR ACTIVITIES

On October 23, 2002, Fleet Environmental Services, LLC (Fleet) of Randolph, Massachusetts, met with
MACTEC on Site to clear access ways into the tail race area from the parking lot. MACTEC walked the
Site with Fleet indicating to them which areas would need to be cleared so that safe foot and rig passage
to the proposed soil boring locations could be made.

Fleet commenced activities by temporarily altering three sections of the chain link fence so that access
into the tail race area could be gained. The three fence sections between the support poles were cut so
that during the field work they could be rolled back, allowing for an approximate eight foot wide
opening. Each night prior to leaving the Site, the fence was rolled back and locked into place. This
enabled day use access only, and prevented any unauthorized entry by passersby.
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Once the fence altering activities were completed, Fleet utilized gasoline powered brush cutting
equipment to clear pathways from the fence openings to the waters edge in the tail race portion of the
Site. An additional pathway was cleared at the northern end of the Site for access to boring location
CMS-4101. This location did not require fence altering activities.

Clearing activities were limited to the removal of tall grass, weeds, Purple Loosestrife (Lythrum
salicaria) and small saplings with trunk sizes no greater than fwo-inches in diameter at waist height. The
cut brush was laid aside and left to naturally decompose in the wetland. All equipment refueling
activities were completed outside of the fenced area in the parking lot to avoid any possible spills to the
wetland biota.

While MACTEC was on Site managing the IDW, Fleet returned to the Site on November 25, 2002, to
permanently repair the three sections of fence. Prior to Fleet's departure, MACTEC inspected the fence
repair work. All three sections of fence were adequately and permanently repaired to the extent that one
could not distinguish where the previous openings existed.

PIEZOMETER GAUGING ACTIVITIES

In addition to the monitoring well gauging activities, MACTEC completed a Site-wide round of water
level gauging for 17 piezometers on October 24, 2002. MACTEC gauged a total of 17 of 19 listed
piezometers. Piezometer P19 could not be gauged because of a private vehicle that was parked over this
location. MACTEC was not able to contact the owner of this vehicle while on Site. Piezometer P1
could not be gauged because this location could not be found. After visually searching for P1,
MACTEC used the metal detector in an attempt to locate it. After scanning a large area surrounding the
location for P1 with the metal detector, it was determined that P1 may have been damaged or removed.

Water levels were obtained using a '4” diameter Slope transducer as was used for the groundwater
measurements at each of the monitoring wells. Measurements were recorded to the nearest hundredth of
a foot and referenced to the top of riser material (TOR), unless otherwise stated.

Below is a list of the piezometers gauged and associated depths to water,

P2 512 10/24/02 TOR
P19 NM 10/24/02 TOR vehicle blocking location
P16 9.15 10/24/02 TOR

P4 2.75 10/24/02 TOR

P3 8.36 10/24/02 TOR
P20 7.35 10/24/02 TOR

P1 NM 10/24/02 TOR could not locate w/ metal detector
P21 4.36 10/24/02 TOR
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P6 2.89 10/24/02 TOR
Po 3.42 10/24/02 TOR
P3 4.87 10/24/02 TOR
P7 341 10/24/02 TOR
P10 4.91 10/24/02 TOR
P11 5.05 10/24/02 TOR
P12 4.37 10/24/02 TOR
P13 4.42 10/24/02 TOR
P14 2.67 10/24/02 TOR
P17 3.80 10/24/02 TOR
P5 7.11 10/24/02 TOR

*NM-denotes piezometer not measured, see comments in table above.
SOIL SAMPLING ACTIVITIES

Prior to the commencement of the soil boring activities, a brief health and safety meeting was held for all
of those involved in the field work. The work carried out during the soil boring installations was
completed with workers wearing poly-coated Tyvek suits, gloves, hard hats, and disposable rubber boots.

On November 18, 2002, GeoSearch, Inc. (GeoSearch) arrived on Site to begin the soil boring
installations in the tail race area. TG&B Marine Services provided a 24 foot barge (Carolina Skiff) to
complete the four wet boring locations in the tail race (CMS-4105, CMS-4106, CMS-4109, and CMS-
4110). GeoSearch also subcontracted a crane to assist in the movement and placement of the barge and
rig in the tail race.

On November 18, 2002, MACTEC initiated the soil boring activities. Boring installation was initiated
by advancing stainless steel split spoon samplers for the collection and continuous logging of soil
characteristics. Following the sampler, steel casing was advanced to keep the hole open. See attached
field boring logs for details regarding soil characteristics and associated depths. A PID was used to
measure headspace VOC concentration levels in soil. Headspace values are reported in parts per million
by volume (ppmv) and are provided on the attached soil boring logs.

A poly-sheeted decontamination pad was constructed in the grass area adjacent to, but outside of the tail
race arca. High pressure steam cleaning of tools and equipment between cach boring was carried out
within this decontamination pad.

Sampling equipment was decontaminated in the decontamination pad between sample intervals and
locations. The following is a list of decontamination steps executed for the decontamination of sampling
equipment.
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Liquinox and water scrub
‘Water rinse

Isopropanol rinse
Deionized water rinse
Hexane rinse

Deionized water rinse

Upon completion of the four wet boring locations, water remaining in the pad was containerized in on-
Site 55-gallon drums. Soil cuttings were also containerized in appropriately labeled drums.

The soil sampling program began at location CMS8-4109. From this location, the boat was relocated with
the crane and set up at CMS-4110. Generally, the work continued from the southern end of the tail race
towards the northern end of the tail race ending with CMS-4105 on November 20, 2002. Ground surface
averaged approximately nine inches below the standing water in the tail race. In total, four locations
were completed using the barge and crane.

Upon completion o f the four w et boring 1 ocations mentioned above, the barge was lowered into the
decontamination pad and high pressure steam cleaned prior to placement of the barge on the truck trailer
for demobilization. During the decontamination process of the barge, a worker from GeoSearch slipped
and fell. The worker slipped while stepping on the wet plastic sheeting inside the decontamination pad
while wearing disposable, rubber boot covers and a hard hat. These boot covers were required as
outlined in the Health and Safety Plan. According to the worker, he was not injured during the fall.
Several times during the day, MACTEC’s FOL checked on the worker’s status. MACTEC’s FOL made
an entry into the health and safety logbook on this day noting the incident. MACTEC’s FOL also
prepared a near miss report for this incident at the request of the US Army Corps of Engineers and
submitted it to Battelle. No other health and safety issues occurred while on Site for either of the two
mobilizations.

The remaining borings were completed on dry land utilizing a conventional truck-mounted rig (CMS-
4107, CMS-4108, and CMS-4111) and portable tripod rig (CMS-4101 and CMS-4102).

Three soil borings were completed using a conventional truck mounted rig capable of 4.25-inch hollow
stem augers. Continuous split spoon samples were collected from the ground surface to nine feet below
ground surface. Similar sampling and logging practices were followed as was executed in the barge
drilling.

The two borings, CMS-4101 and CMS-4102 were completed with the same techniques as described in
the barge drilling, just using a portable tripod rig.

Upon completion of each of the nine soil borings, the drillers introduced a cement/bentonite mix to seal
off the hole from the ground surface to the termination depth,

Five locations (CMS-4103, CMS-4104, LPX-4112, LPX-4113, and LPX-4114) were completed as
surface soil sampling locations and collected using a stainless steel hand auger.
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The following table is a summary of the soil sampling locations, further detail can be found on the
attached soil boring logs.

Sample Location Method Date Depth to Water Terlr)n:ntat:lon Highest PID
Location Type Used Completed (ft bgs) (ft ll))gs) Reading in Soil

CMS-4101 | soil boring tripod 11/22/02 2” standing water 9.0 0.9 ppmv
CMS-4102 | soil boring tripod 11/22/02 ~1.0 9.0 0.0 ppmv
CMS-4103 surface hand auger 11/21/02 NA 1.0 NM

soil
CMS-4104 surface hand auger 11/21/02 4” standing water 1.0 NM

soil
CMS-4105 | soil boring | barge rig 11/20/02 12” standing water 9.0 NM
CMS-4106 | soil boring | barge rig 11/19/02 6” standing water 9.0 0.9 ppmv
CMS-4107 | soil boring | truck rig 11/21/02 ~3.0 9.0 NM
CMS-4108 | soil boring | truck rig 11/21/02 ~3.0 9.0 NM
CMS-4109 | soil boring | barge rig 11/18/02 6" standing water 9.0 NM
CMS-4110 | soil boring | barge rig 11/19/02 12” standing water 9.0 4.9 ppmv
CMS-4111 | soil boring | truck rig 11/21/02 ~3.0 9.0 11.1 ppmv
LPX-4112 surface hand auger 11/22/02 NA 0.5 NM

soil
LPX-4113 surface hand auger 11/22/02 NA 0.5 NM

soil
LPX-4114 surface hand auger 11/22/02 NA 0.5 NM

*NA- denotes that water table not reached
*NM- denotes not measured (see boring log)
*~ indicates approximate depth

INVESTIGATION DERIVED WASTE (IDW)
Solid Waste

Solid IDW (soil and PPE) was handled and containerized in 55-gallon DOT approved drums located on
the cap area #1 behind a locked gate. Soil cuttings generated from the drilling activities are
containerized in one drum. Analytical results will determine the ultimate disposal characteristics for the
soil drum. Five 55-gallon drums contain solid waste such as used personal protective equipment (PPE),
poly sheets and bag filters. The six total drums will ultimately be transported off-Site for proper
disposal.

Liquid IDW
All liquid IDW generated was temporarily stored in 55-gallon DOT approved drums until November 25,

2002 when the liquid was pumped through a series of bag filters. Service Tech Industries provided
MACTEC with equipment to pump the liquid waste through a series of three bag filters with pore spaces
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was discharged to the middle of the cap and allowed to percolate through the soil. The bag filters were
disposed of in the solid waste drums while the bag housing units were pressure washed and flushed with
approximately 60 gallons of fresh water. As of November 25, 2002, there is no liquid IDW on Site.

If you have any questions regarding the information contained in this report, please do not hesitate to call
either of the undersigned at (781) 245-6606.

Sincerely,

MACTEC Engineering and Consulting, Inc.

Mark Phaneuf Alan Fillip T
Senior Staff Scientist Project Manager
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ﬁ’f M ACTEC Boring Location: CMS-4101
Project Name: Centredale RIFS Geologist: M, Phaneuf
Date Started: 11/22/2002 Drilling Company: GeoSearch
Soil Boring Log Tripod with casing and
Date Completed: 11/22/2002 Drilling Method: spoons
MACTEC ~ surface (2" standing
107 Audubon Road Total Depth: 9 Depth to Water: water)
Wakefield, MA
Comments: Tripod Drilling, 140 Ib hammer
Depth Stratigraphy Description Penetration/ Headspace?‘ Blows/ Sample ID
({feet) Recovery (feet) (ppm) 6 inches
0
Dk brown saturated silty sand, with organic
roots, leaves, burned (blackened) wood
fragments. From (0.8-1.0") Med to coarse CMS-55-4101-0010-01
1 sand. No odors. 1.0/1.0 0 17,22 Archive (0-1') 1150
Same dk brown silty sand as in 0-1, only a
trace of organics (roots), saturated, med to
coarse sand and subrounded gravel and CMS-58-4101-0019-01
2 angular rock fragments. 1.0/0.9 0 29,22 Dioxin (1-1.9") 1200
3 No Recovery 1.0/0.0 - 15,16
Brown to grey, sandy gravel, well sorted, well
rounded, gravel to 0.08" dia., 5-10% fines. CMS-55-4101-3042-01
4 Minor Fe-staining, slight hydrocarbon odor 1.011.0 0.9 30,37 Dioxin (3-4.2") 1220
Same sandy gravel as in 3-4' interval, no
5 change 1.0/0.2 0.6 35,40
Same sandy gravel as in 3-4', grey, saturated CMS-58-4101-5062-01
6 very slight hydrocarbon odor, no Fe-staining 1.0/1.0 0 13,17 Archive (5-6.2") 1235
Saturated sandy gravel as in 5-6', slight
hydrocarbon odor, contains angular rock
7 frags, 0.30" dia. 1.0/0.2 0 19,24
Sandy gravel, 5-10% silt, saturated, light
brown, gravel subrounded, 0.1-0.3" dia, med CMS-55-4101-7085-01
8 to coarse sand, no odors. 1.0/1.0 0 30,31 Archive (7-8.5") 1300
Same material as in 7-8', saturated sandy
9 |gravel 1.0/0.5 0 25,26
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ﬁg M ACTEC Boring Location: CMS-4102
Project Name: Centredale RIFS Geologist: M. Phaneuf
Date Started: 11/22/2002 Drilling Company: GeoSearch
Soil Boring Log Tripod with casing and
Date Completed: 11/22/2002 Drilling Method: spoons
MACTEC
107 Audubon Road Total Depth: 9 Depth to Water: ~1' bgs
Wakefield, MA
Comments: Tripod Drilling, 140 Ib hammer
Depth Stratigraphy Description Penetration/ Headspace Blows/ Sample IO
(feet) Recovery (feet) (ppm) 6 inches
0
Dk brown, wet, silty sand with large angular
rock frags to 1" dia, roots, leaves, pebbles CMS-55-4102-0008-01
1 subrounded 0.05-0.1" dia. 1.0/0.8 0 27,35 Dioxin (0-0.8") 0930
Sandy gravel, <5% fines, large subrounded
pebbles to 0.5" dia. With angular rock frags, CMS-55-4102-1019-01
2 saturated, tan. 1.0/0.9 0 10,12 Dioxin (1-1.9°) 0945
3 No Recovery 1.0/0.0 - 14,10
Sandy gravel, 5-10% fines, gravel well
rounded, 0.05-0.15" dia. Grey, saturated, med CMS5-55-4102-3038-01
4 to coarse sand 1.0/0.8 0 26,46 Dioxin (3-3.8") 1005
5 No Recovery 1.0/0.0 - 63,20
Dk grey sandy gravel, med to coarse sand,
saturated, no odors, pebbles rounded to CMS-58-4102-5062-01
6 [subrounded with trace angular rock frags 1.0/1.0 NA 17,15 Archive (5-6.2') 1025
Top 0.2' of sample same sandy gravel as in 5-
7 6' 1.0/0.2 NA 20,21
Grey grading to yellow/tan med to coarse
sand, saturated, trace amounts of pebbles, no CMS-55-4102-7090-01
8 odors, well sorted 1.0/1.0 0 25,27 Archive (7-9') 1045
Tan to yellow med to coarse sand, saturated,
trace amounts of pebbles, subrounded, well
9 |sorted, no odors 1.01.0 0 24,27
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% Boring Location: CMS-4105
Z/MACTEC ferine

Project Name: Centredale RIFS Geologist: M. Phaneuf
Date Started: 11/20/2002 Drilling Company: GeoSearch

Soil Boring Log Casing w/ hammer and
Date Completed: 11/20/2002 Drilling Method: spoon

MACTEC
107 Audubon Road Total Depth: g Depth to Water: 1" standing water
Wakefield, MA

Comments: Barge Drilling, 140 Ib hammer

yellow in color, no black. Interface is at

Depth Stratigraphy Description Penetration/ Headspace Blows/ Sample ID
(feet) Recovery (feet) (ppm) 6 inches
0
Organic rich layer with leaves and roots, med
to coarse sand throughout, dk brown to black, 17,37
saturated, with pebbles from 0.25-0.50" dia., [1.0/1.0 (total 1.0]  Not second | CMS-$5-4105-0010-01
subrounded pebbles and rock frags near tip | obtained after 2| Enough attempt Full suite of analyses
1 from 0.8-1.0". <5% fines, hydrocarbon odor attempts) Recovery | 41,37 except Dioxin (0-1') 0915
Sandy gravel, <5% fines, saturated, large rock Not
frags, med to coarse sand, with Fe-staining Enough CMS-85-4105-1015-01
2 present 1.0/0.5 Recovery 11,15 Dioxin {1-1.5"y 0930
3 No Recovery 1.0/0.0 - 15,9 -
Sandy gravel, med to fine grained, with 5-10%
fines, 5% subrounded gravel, grey in color
with organic rich layer from 3.3-3.6' black with CMS-55-4105-3040-01
4 roots, all saturated 1.0/1.0 - 15,27 Dioxin (3-4') 1055
5 No Recovery 1.0/0.0 - 30,27 -
Saturated well sorted med to coarse sand,
<5% fines, yellow to tan color with 5% pebbles CMS-58-4105-5066-01
6 subrounded 0.25" dia. 1.0/1.0 NA 11,11 Archive (5-6.6") 1015
7 Same well sorted sand as in 5-6' interval 1.0/0.6 NA 13,7
Coarse to med sand, 5% fines,saturated,
black in color, well sorted with large CMS-55-4105-8088-01
8 subrounded cobbles and pebbles 1.0/1.0 NA 18,20 Archive (8-8.8')1130
Coarse to med sand as above in 7-8' but
9 8' NA 20,27

1.0/0.8




HﬁM ACTEC Boring Location: CMS-4106
Project Name: Centredale RIFS Geologist: M. Phaneuf
Date Started: 11/19/2002 Drilling Company: GeoSearch
Soll Bormg Log Casing with hammer and
Date Completed: 11/19/2002 Drilling Method: spoons
MACTEC 6" of standing water at
107 Audubon Road Total Depth: 9’ Depth to Water: surface
Wakefield, MA
Comments: Barge Drilling, 140 Ib. hammer
Depth Stratigraphy Description Penefration/ Headspace Blows/ Sample |D
(feet) Recovery (feet) (ppm) 6 inches
0
Dk brown, saturated organigc rich layer with CMS-55-4106-0003-01
1 leaves, trace amount of silty sand, non-plastic 1.0/0.3 0.6 2,3 Dioxin (0-0.3") 1445
CM3-88-4106-1016-01
and duplicate ID CMS-
Dk brown saturated organic rich layer with DU-111902A-01 for Dioxin}
2 leaves, woaod (roots), silty sand, slightly plastic 1.0/0.6 0 4,4 (1-1.6") 1315
3 No Recovery 1.0/0.0 - 9,4
Dk brown to black sandy gravel, coarse to
med sand with 5% fines, saturated, slight
sheen, gravel and pebbles, 0.25-0.5" dia. With CMS-55-4106-3036-01
4 angular rock frags 1.0/0.6 0 13,42 Dioxin (3-3.6") 1330
5 No Recovery 1.0/0.0 - 52,40
Med to coarse sand, well sorted, saturated, CMS-88-4106-5057-01
6 |gtz. rich, <5% fines, tan to grey 1.0/0.7 0.1 3,8 Archive (5-5.7") 1400
7 No Recovery 1.0/0.0 - 30,14
Coarse, well sorted sand, saturated, gtz. rich,
8 rey. <56% fines 1.0/1.0 0.9 5,7
Coarse sand, well sorted as above, <5% fines, CMS-55-4106-7085-01
9  |with slightly siltier layer from 8.4-8.5' 1.0/0.5 0 7,11  |Archive (7-8.5) 1415
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ﬁ? M A‘ :' ' 'EC Boring Location: CMS-4107
Project Nams: Centredale RIFS Geologist: M. Phaneuf
IData Started: 11/21/2002 Drilling Company: GeoSearch
Soll Boring Log I
Date Completed: 11/21/2002 Driiling Method: 4.25" HSA
MACTEC
107 Audubon Road Total Depth: 9' Depth to Water: ~3' bgs
Wakefield, MA
Comments; Truck Rig, 140 1b hammer
Depth Stratigraphy Description Peneiration/ Headspace Blows/ Sample ID
{feet) Recovery (feet) (ppm) 6 inches
0
Light to med brown silty sand with no odors,
<5% subrounded pebbles 0.1-0.2" dia with
trace of roots and organics, slight amount of No offsite sample for 0-
1 clinker material throughout (fill) 1.0/1.0 NA 45 1" interval
Dk brown, wet, slightly plastic silty sand, med
to coarse sand, few wood fibers and clinkers, CMS-85-4107-1030-01
2 |no odors, with Fe-staining thoughout (fill) 1.0/1.0 - 4,5 Dioxin {1-3') 1330
Same material as in 1-2' with slightly greyer
color from 2.3-3'. Fe-staining present throught
interval. Saturated, approx. 3', trace amount
3 clinkers (fiil) 1.01.0 - 4.5
Light brown, saturated silty sand, native, Fe-
staining, slightly plastic, no evidence of fill, no CMS-55-4107-3040-01
4 pebbles 1.0/1.0 - 12,15 Dioxin (3-4") 1345
5 No Recovery 1.0/0.0 - 18,21
Saturated, grey, sandy gravel, <5% fines,
large angular rock frags, to 2.5" dia. No odor, CMS-85-4107-5058-01
6 trace pebbles, subrounded 1.0/0.8 - 13,15 Dioxin {5-5.8') 1400
7 No Recovery 1.0/0.0 - 21,21
Tan to grey saturated med to coarse sand,
well sorted, ~5% fines, with trace amounts of CMS-55-4107-7088-01
8 gravel, mod. Rounded. No odors 1.0/1.0 - 7,11 Archive (7-8.8') 1420
Same material as in 7-8' tan to grey saturated
9 med to coarse sand. No odors 1.0/0.8 - 15,17
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ﬁ M ACTEC lBorlng Location: CMS-4108

Project Name: Centredale RIFS Geologist: M. Phaneuf
Date Started: 11/21/2002 Drilling Company: GeoSearch
Soil Boring Log
Date Completed: 11/21/2002 Drilling Method: 4.25" HSA
MACTEC
107 Audubon Road Total Depth: 9' Depth to Water: ~3' bgs
Wakefield, MA Truck Rig, 140 Ib hammer
Comments: NA under headspace indicates PID inoperable.
Depth Stratigraphy Description Penetration/ Headspace Blows/ Sample ID
(feet) Recovery (feet) {ppm} 6 inches
0
Light brown silty sand with 5-10% subrounded
pebbles, with trace organics, roots, stiff, damp,
and contains clinker materials from 0.5-1.0 CMS-55-4108-0010-01
1 FILL) Also noted live earthworm 1.0/1.0 0 8,7 Dioxin {0-1') 1145
Tan to light brown silty sand with wood fibers
and friable coal like material and ash. Wet to
saturated near 2'. 5% subrounded pebbles. CMS-55-4108-1030-01
2 No odor evident (FILL) 1.0/1.0 0 54 Dioxin (1-3") 1205
Med to dk. Brown silty sand as above with
trace amounts of friable burned wood and
ash. Near saturated at 3'. No odor evident
3 |(FILL) 1.0/1.0 0 6,5
Saturated dk brown siity sand with 5-12%
fines, 10-15% grave! 0.1-0.2" dia, subrounded.
No odors evident, appears to be native CMS-55-4108-3040-01
4 |material 1.0/1.0 0 15,18 Dioxin (3-4') 1215
5 No Recovery 1.0/0.0 NA 21,19
Dk brown, saturated sandy gravel, <5% fines, CMS-55-4108-5070-01
6 (0.1-0.25" dia) sub to well rounded, no odors 1.0/1.0 NA 22,18 Archive (5-7') 1230
Same saturated sandy gravel materiat as in 5-
7 6'. No odors present 1.0/1.0 NA 15,15
Tan to grey saturated med to coarse sand,
well sorted, <5% fines, no odors, trace CMS-85-4108-7090-01
8 amounts of well rounded pebbles 1.0/1.0 NA 5,8 Archive (7-9') 1245
Same material as in 7-8', saturated med. to
9 coarse sand. No odors 1.0/1.0 NA 8,15
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gf M ACTEC Boring Location: CMS-4109
|Project Name: Centredale RIFS Geologist: M. Phaneuf
I;ate Started: 11/18/2002 Driiling Company: GeoSearch
Soil Boring LOQ casing with hammer and
Date Completed: 11/18/2002 Drilling Method: spoons
MACTEC 6" of standing water at
107 Audubon Road Total Depth: 9 Depth to Water: location
Wakefield, MA
Comments: Barge Drilling (note drillers moved over 1' to collect 1-3" interval)
Depth Stratigraphy Description Penetration/ Headspace Blows/ Sample 1D
{feet) Recovery (feet) {ppm) 6 inches
0
Black, organic rich, saturated, slight weight of | CMS-55-4108-0010-01
1 hydrocarbon odor, leaves, twigs 1.0/0.6 12.9 rods Dioxin (0-1") 1230
Gravel, subrounded, gtz at tip, little recovery not
(will move over to obtain sample from 1-3' enough | weightof | CMS-55-4109-1014-01
2 interval) Sandy gravel, 3-5mm dia, <56% fines 1.0/0.4 recovery rods Dioxin (1-1.4') 1415
not
enough | weight of
3 See 1-2' description 1.0/0.0 recovery rods
Subangular rock frags 8-10mm dia, with
subrounded pebbles 3-5mm, coarse sand with not
<5% fines, grey saturated silt at spoon tip. enough CMS-55-4109-3038-01
4 Sandy gravel 1.0/0.8 recovery 10,9 Dioxin (3-3.8") 1300
5 No Recovery 1.0/0.0 - 6,4
Subrounded gtz rich pebbles with 15-20% not
coarse sand, <5% fines, sheen noted. Sandy enough CMS-85-4109-5056-01
B8 gravel 1.0/0.6 recovery 14,10 Archive (5-5.6") 1330
7 No Recovery 1.0/0.0 - 6.4
Sandy gravel, coarse sand, saturated, well CMS-55-4109-7079-01
8 sorted, <6% fines, Fe-staining present 1.0/0.9 - 10,6 Archive (7-7.9') 1405
9 No Recovery 1.0/0.0 - 4,3
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ﬁg M ACTEC Boring Location: CMS-4110

|Project Name: Centredale RIFS Geaologist: M. Phaneuf
Date Started: 11/19/2002 Drilling Company: GeoSearch

Soil Boring Log casing with hammer and
Date Completed: 11/19/2002 Drilling Method: spoans

MACTEC 1' standing water at
107 Audubon Road Total Depth: g Depth to Water: location
Wakefield, MA

Comments: Barge Drlll’ing, 140 Ib hammer

Depth Stratigraphy Description Penetration/ Headspace Blaws/ Sample iD
({feet) Recovery (feet) {ppm) 6 inches
g CMS-55-4110-0010-01
Pesticides, PCBs, PAHs,
) Aroclors, Dioxin, HCX,

Saturated, black organics with silty sand, MeHg, Metals, TOC,

slightly plastic, well sorted, 20% fine sand, Grainsize, SVOCs (0-1")
1 |slight hydrocarbon odor 1.01.0 4.9 14,11 0915

Poorly sorted sandy gravel, subrounded 0.25- CMS-5S-4110-1015-01
2 0.5" dia, coarse to med sand, saturated 1.0/0.5 0 11,7 Dioxin (1-1.5') 1055
3 No Recovery 1.0/0.0 - 7.7

Paoorly sorted sandy gravel, coarse sand, <5%

fines, pebbles from 0.25-0.5" dia, subrounded.

(Silt, grey, saturated, slightly plastic from 3.7- CMS-85-4110-3739-01
4 3.9 1.0/0.9 0.2 80,64 Dioxin (3.7-3.9') 1015
5 [No Recovery 1.0/0.0 . 40,60

Poorly sorted sandy gravel, coarse to med

sand, 5-10% fines, subrounded gravel with CMS-5S-4110-5055-01
6 angular rock frags 0.25-0.5" dia 1.0/0.5 0.1 2,2 Archive (5-5.5") 1045
7 No Recovery 1.0/0.0 - 2,5

Silt, non plastic, tan with grey in color,

saturated, with fine, thin alternating grey silt CMS-55-4110-7085-01
8 heds 1.01.0 0.1 11,7 Archive (7-8.5") 1115

Silt as above in 7-8' with fine thin beds of grey
9 silt 1.0/0.5 0 7.3

P\W8-GVTMCOE-NAE\Battelle\Centredale\Battelle RIFS\Boring Logs\CMS-4110.xls




jj MACTEC [Bering Location:

CMS-4111

Project Name: Centredale RIFS

Geologist:

M. Phaneuf

Date Started: 11/21/2002

Drilling Company:

GeoSearch

Soil Boring Log

Date Completed: 11/21/2002

Drilling Method:

4.25" HSA

MACTEC
107 Audubon Road Total Depth: g'

Depth to Water:

~3' bgs

Wakefield, MA

Comments:

Truck rig with 140 Ib hammer
Noted odors, sweet and hydrocarbon

Depth Stratigraphy Description
(feet)

Penetration/
Recovery (feet)

Headspace
(ppm)

Blows/
6 inches

Sample ID

0 Light brown silty sand with 5% pebbles,
subrounded (0.25" dia) Minor amounts of
organic roots throughout interval, stiff, damp,
1 noted several clinkers near 0.8-0.9' (FILL)

1.0/0.9

0.8

9,10

CMS-55-4111-0009-01
Dioxin (0-0.9') 0905

Tan to light brown silty sand with piece of rigid
black plastic, wood fibers, coal-like material
(friable) with white ash present, thin lens of
grey silty sand from 1.3-1.4' then grading to

2 darker brown silty sand as above (FILL)

1.011.0

3.1

87

CMS-85-4111-1028-01
Dioxin (1-2.8") 0920

Darker brown silty sand as in 1-2' interval with
trace amounts of clinkers and coal like
material, small pieces of white friable burned
wood, med sands, wet at 2.8'. Soil has a

3 sweet smell to it (FILL)

1.0/0.8

9.8

5.4

Saturated, dk brown siity sand with 5-10%
med to coarse sand and gravel, small pieces
of white plastic at 3.1" with wood, then appears
to be native material. Sweet hydrocarbon

4 smell

1.01.0

6,12

CMS-85-4111-3046-01
Dioxin (3-4.6") 0935

Saturated, dk brown silty sand as above in 3-4
with 5-10% med to coarse sand and gravel.
Grey gravel! at spoon tip, well rounded 0.25-

5 ]0.5" dia, <5% fines with coarse sand

1.0/0.6

10,12

Dk grey to black, saturated sandy gravel, <5%
fines, gravel from 0.1-0.4" in dia, well rounded,
B hydrocarbon, sweet odor present

1.01.0

8.2

13,20

CM$-55-4111-5070-01
Archive (5-7') 0955

Same material as in 5-6' interval, also exhibits
7 sweet odor with hydrocarbon smell

1.0/1.0

8.9

26,22

Same dk grey to black saturated sandy gravel
<5% fines, med to coarse sands, very slight
hydrocarbon odor, similar material as in 5-6'
and 6-7'. Note: angular rock frags up to 2.5"
8 in diameter prasent.

1.01.0

3.9

14,26

CMS-55-4111-7080-01
Archive (7-8') 1015

nim&ﬁuﬁﬁ&&%‘alxn Gont CateleRIR B onneLeae

e 1900

19,21
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SURFACE SOIL SAMPLE FIELD DATA RECORD

Todlon e

Pmiea:__c onlicd ol Alaroy

Project Number: =24 Omie:____ L1 TZ"" Y
Sample Location ID;__¢ mi¥ g 03 — 28310 — I/ /;_’
Time: Start: a5 End: Q99¢a Signature of Sampler: A
SO SAMPLE EQUIPMENT USED FOR COLLECTION:  DECONTAMINATION FLUIDS USED:
ANO AUGER <+ AL USED
.ssmwocu \SoPRoPANI L
0 / 29% METHANOU 75% ASTM TYPE It WATER
DEPTH OF SAMPLE - { lHANO SPOQN EIOMIZED WATER
' ALUMINUM PANS [ 1LIQUINOX SOLUTION
! iSS&UCKET EXANE
HNQ s SOLUTION
POTABLE WATER
TYPE OF SAMPLE COLLECTEQD: [ INONE
{ JDISCRETE
TE SOIL TYPE:
SAMPLE OBSERVATIONS: J er)
[ JoooA }OﬁGANlC
[ {COLOR GRAVEL
(]
FIELD GC OATA:[ ) RIELD DUPUCATE COLLECTED SAMPLE LOCATION SKETCH:
OUPLICATE 0 \rﬁ
SAMPLES COLLECTED
MATRIX
7 IF REQUWED 4
&“‘g" g; ; -$-P.. £/ F PRESERVED WITH J&..“; 7 F JAMPLE SAMPLE BOTTLE D3
(1 11> (1 —N3E Ml : / '
vy tuohy 1 === 053 ——
—— e / / /
o { i [ 1 - ( I H ) I3 !
v s i —
!
{ SIS b l §! e
Samp  ITH gome GIAAV Et, RooT™ MaTTERL ET

If* l,

‘; i o '\(L
- 2

W

4

T

\( DI >< e \/ _.__,___...\/

SURFACE SOIL SAMPLE FIELD DATA RECORD

L&}
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SURFACE SOIL SAMPLE FIELD DATA RECORD

Pmim;.caxhtiiﬂ___ﬂ&cw Toslr—cs
Project Number: CLLLe ~ai Oate:__is J22/e2
Samgpls Location 10: c/kf S Al DG DO/ O ~0i
r Time: Start: _& 747 : End: _g25¢5 Signature of Sampler: (/“ 4 " =
B .| SOIL SAMPLE EQUIPMENT USED FOR COLLECTION:  DECONTAMINATION FLUIOS USED:
prﬂmo AUGER ¢ AU USED
- { |S.5. SPLIT SPOON 159Plo pq po —
3 Ny ft ‘ { |SHOVEL 25% METHANOU 75% ASTM TYPE Il WATER _
‘ OEFTH OF SAMPLE | { HANO SPOON p-wemmzen WATER
B ; 2 |ALUMINUM PANS [ ]LQUINOX SOLUTION
. { | 55 BUCKET EXANE
- l ]HNO 3 SOLUTION
o POTABLE WATER
; TYPE OF SAMPLE COLLECTED: [ INONE
. _}P_ﬁﬁm&"ﬁ
OMPOSITE SOIL TYPE:
- [ jcLay
g SAMPLE CBSERVATIONS: © [ | SAND
: . [ }ODCA “TFtRcANIC
i~ E }coq.oa [ 1GRAVEL
. FIELD GC oam% FIELD OUPUCATE COLLEGTED SAMPLE LOCATION SKETGH:
L OUPUCATE ID ‘ iNgS ¢
: tME-Du-H22524 —e
= SAMPLES COLLECTED
MATRIX
== 7 ¥ REQURED
- I.;:TA“T:D’GC gg g ‘§-‘ /W PRESERVED WATH 'm 7 F JAMPLE SAMPLE BOTTLE DS
’ PGS (] (K { T T / ‘ r
i Dl eviaw {] % ] % } } N PP = 05"’)‘? / : ]
» o A —— e e I /
‘ wex [ } ¢ ‘ = ii i A ;
= (1 T 1 (1 A —— (1 I / /
§ [ S [ ) {1 I / /
(S i {1 1 _ {1 (1 / 1] /
'
& NOTES/SKETCH \ égw*" Yt
s — IRG AN C A ATEY 4 i
.'
D BRN SATVL ATED ‘ -—«~—-~_5__\
Many L&M‘E‘ / Bl 8 “'-7'(“-" N
LEFaF MATTFIR
’—————“‘\v,-———/*'_’/ Oerapon N3 P é 3
!
K R e * — [oe i Qo 9 hown,
SURFACE SOIL SAMPLE FIELD DATA RECORD
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SURFACE SOIL SAMPLE FIELD DATA RECORD

- ~
projece”_{_ ontved it Moo _ (00  SAmpE
Project Number: - _S1226 Date:__-1{ ! 1 ﬁz:

Sample Location ID;_ e | PX-S$5 -4112 —0005-01)
Time: Start: ___lOS§ __~__ End: __11o8 Signature of Sampler: ﬁ./f-'i——

SOIL SAMPLE EQUIPMENT USED FOR COLLECTION:  DECONTAMINATION FLUIDS USED:
[ JHANO AUGER 7  ALLUSED
.S. S SPOON 'HML tioPRodanaai
T [ ISHOVEL 25% METHANOU 75% ASTM TYPE Il WATER _
DEPTH OF SAMPLE o0-05 H. { HAND SPOQN THOEIONIZED WATER
_ ALUMINUM PANS ( JUQUINOX SOLUTION
{ lSSBUCKEI' A HEXANE
l HNQ 3 SOLUTION
POTABLE WATER
TYPE OF SAMPLE COULECTED: { INONE
[ }OISCRETE
“HHCoMPOSITE SOiL TYPE:
CLAY
SAMPLE QBSERVATIONS: : AND
{ ]QOCR } ORGANIC
( {COLDF GRAVEL
. {1
FELD GC DATA: FIELD OUPLICATE COLLECTED SAMPLE LOCATION SKETCH:
CUPLICATE iD k)

LY -Dy - 1122 2LB ~ ol Cix;__a_-‘p”\“ biar‘-‘\/i:"'h""‘/ﬁc")

WVCOLLEGTED
MATRIX
K
- B pp— -
waton g 8§ TR ,:g‘é*;(mu) 48 sume swems somne 03
Biegwes, |1 1B 1] —f—— ¢ i
DX i
Toc H Hi ” B ~ 7 = = ] o I} / ¥}
METAC o3 —_—t (R I ) ;
it || 112 1] B =
& <. — SR
jresT/iees 11 (1= (1 "ot ] e

NOTESSKETCH LT BRN  Jasbd 2 qeAavee WITH Ceav, comRLES,
Som& RooT nn.a.ﬁrrsnd' C,g'BQLc:_“ Dam?

/ LOX -4\ 2
X X X x
¥
] O\ \
———= —ar s
x \?\CN('.. ) el
\ Tf’ba\_e

AaT™ < TA,

X Foc
V / ;S (" SUMFACESOI SAMPLE FIELD DATA RECORD

LE:




SURFACE SOIL SAMPLE FIELD DATA RECORD

Project_ (EmnTredazs  Manohe ‘ \WWo  Samowe
Project Number: N2l . Date: M2 foa,
Sample Location ID;_LPX - 4113 - 0 @0S — o ’ .
Time; Start: Wes - End: s Slgnature of Sampler: e 1(-\
e
SOIL SAMPLE EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED:
[ ] HANO AUGER <+ ALLUSED
5.5, B SPOON GReARCoHAL. 15avPRoP A rag
B { |SHOVEL 25% METHANOL 75% ASTM TYPE 1§ WATER _
OEFTH OF SAMPLE D=0 .5 HAND SPOON ~$<JUEIOMZED WATER ~
: [ |A|_mmuu PANS L 1umnnoxsm.umu
! lssaucxer
’Huo:sa.unon
[ ]POTABLE WATER
TYPE OF SAMPLE COLLECTED: { INONE
| DISCRETE
;Lapupome SOIL TYPE:
CLAY
SAMPLE OBSERVATIONS: ﬂ:&i‘m
[ ]O0CR } lOﬁGAmc
( JCOLOR GRAVEL
(1
FIELD GG DATA:[ | FIELD QUPUCATE COLLECTED SAMPLE LOCATION SKETGH:
DUPLICATE ID €S .
|NO
SAMPLES COLLECTED
MATRIX
in 3
T
L4 gg g -s-ls £ 1 PRESERVED WITH “g“m;(ﬁh) 7 F SAMPLE N————
YISvo 1 (] [t s > i ,- /
| Dvarcrs {1 né it g A Ba——
- [ L] / I} J
kg i{ llg_ ll _as ﬁ”lo / ] }
‘idPL"sﬂ?ca'Eg {% {I ._.a..‘i%___ :; ; :
: €. = E— o
Hmey 1] A f} —i—— 4] ! ey Rt
NOTESSKETCH L.+ BN Sarm A GAAVES WiTh ¢9"~30b9£‘ Com& i
DAME.
LOY - 43

SURFACE SOIL SAMPLE FIELD DATA RECORD
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SURFACE SOIL SAMPLE FIELD DATA RECORD

Project Cevvrespaes Mawoe. 1126 SAmp e
Project Number: 12, Date: vl ‘[:7_

Sample Location 1D:_i ¢ X ~ S5 - T4\14 -0sof - o) '
Time: Start: \us - End: (125 Signature of Sampler: CL/ / L

SOIL SAMPLE EQUH;P!JET'UGU:ED FOR COLLECTION: oemm|m1';ou FLUIDS USED:
¢ ALLUSED
§.5. SR SPOON GRHERSaHOL 150020 P A raan
{ jSHoveL 25% METHANOLS 75% ASTM TYPE !l WATER
oertHorsamme O - O. S ft { HANO SPOON OEIOMZED WATER
. ALUMINUM PANS [ ] LIQUINGX SOLUTION
[ ]SS BUCKET : EXANE
{ HNQ 3 SOLUTION
: PATAGLE WATER
TYPE OF SAMPLE COLLECTED: { INONE
( }DISCRETE
)aoupome : TYPE:
CLAY
SAMPLE QBSERVATIONS: ; SAND
{ joooA 1 JoRGANIC
{ {cca.on [ 1GRAVEL
FIELD GC DATA: [ | FIELD DUPUCATE COLLECTED ?A;;PE? LOCATION SKETTH:
DUPUGATE 1D ;
_ [ nO _ )
ExTea SVCCL Volume CouLLiEchEd yoo ﬁwilf\nsb
MATRIX
s Ye § PRESERVED WITH VoL SAMPLE
LOCATION 5; é §  /wmetd m(}hl— VA froni orme os
{ e VRS ﬁ f / :
gi:.&‘ { i { } {1 \ 28 / / /
METr— 1 {] [ i —_—s f / /
Meﬂ—j [ I ( :&:: (20 i y ¥
p - iy i1 i { | 2o ; ! / /
Pt e (] (15, —_— ] / i
] [ T O B { R A4 : j i i

NoTEssKETCH RRMN SAND L cepmver. LITH CLﬁ—q, OQ_‘;@M“_{. AND EEw
coBRLes. Reor MmatTer, PAMP

\ | sarnih o O\
\ =T 2icnte TAGGE RS

x FoltAlT™  CTR

o7 S LT

L ~ SURFACE SOIL SAMPLE FIELD DATA RECORD

=




LOW FLOW SAMPLING DATA LOG




HARDING ESE, INC.

FIELD DATA RECORD GROUNDWATER SAMPLING

eor [ Codoe 412 Mamar

PAGE /. OF _ [,

j JCBNUMBERLE Lk.s - I

« foZz22]

wo | MW-10D ] acovmy BOTILE
we [starr G RO eno 16038 1 me. | /035 ]
sameLeisisio | CMS -GwW - pwicp-¢3
[[]  acsameies DUPLIGATE 10 =
COLLECTED MS 10 ~
MSD 0 ot
WATER LEVEL / WELL DATA
. . P . PROTECTIVE
w22, (TS el N (TR 8 5 ok
weLL pePTH | T qory| WELL DEPTH #6d)| - DIFFERENGE
DEPTH TO m SCREEN WELL
WATER FI(TOR)| LENGTH MATERIAL Ve
HEIGHTOF : [ o.16 caLFT 209

wATEachUMNxI:JoOSGAUﬁ«M- 1 4. 66
o 3

5 QALFT (8 IN)

AMBIENT AR

o voumernceo 526 o]
weLL uou

PURGE DATA

vel

ENARNRARENERY

PRESERVATION voLume
METHOD

Hel

SAMPLE

" e ? & {foes o0 |103c Ho2L |03 | Joas SAMPLE OBSEAVATIONS:
|pePHTOWATER My 12441 45110 53 1esg L el er i colrzmingl s %’c‘ﬂ“
PURGE VOLUME (galicna) B A CLEAR
rewreranne woeess |8 (138 nglins |33 8.3 e [3g] m | [ coome
lor ovia Sail . qgqk.ot|t.o |C-0q 6 31603 |¢pn] ¢ | [ coomen
TURBIOITY (i s4l4z Halea [tr)e. 91691410 leel L [ ] cuovo
fopec. oo dotviyem|,509 |, 500 |52l . 504 [, 501] e 37|, 528524 [ey] £ | [ momeo
DISSOLVED OXYGEN (mpd.) &}L 337 19561 .33 |te.03 s0 .3 t0. 43 ]l0 .51 £, D COOR
Reoox PoTENTIAL 30 |s05 (80134 [30M] 304 (399 1296 1299 [ onen fee ot
UIPMENT DOCUMENTATION 5
PURG SAMPUNG DECON FLINDS USED WATER LEVEL EQUIPMENT USED
PERISTALTIC PUMP METHANCL ELECTRIC GOND. PROBE
SUBMERSIBLE PUMP LIGANOX FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER (ael, ‘\, b KECHK INTERFACE PROBE
PVC/SILICON TUBING DEIGNIZED WATER R — .
TEFLONSILICON TUBING HEXANE
WATTERA NITRIC ACID i
IN UNE FILTER NUMBER OF FILTERS USED
PRESSANVAC FILTER
ANALYTICAL PARAMETERS

:
:

3xfomL

DDDDDDDDDDDDEE

ey g T e e R B by R e ey

\\\\\L\\Lk\.\-\

jNoTES _\pelt (’unje A 300 mmin,

~ Dedi tadd Man

= Pl @G BTou0

s Loy o T

RECEIVED BY:
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FHARQING ESE, INC.

y

FIELD DATA RECORD - GROUNDWATER SAMPLING

jprovecr | (entredale

pace_Lor_Q

§ soenumeer| 51228

1 owe ([22]0Z ]

[CJisaaiFr@Em

wew o | MWOES | actviy BOTIE
ve [smarr ) 300 eno  [1%0 1 we [NJS ]
lsamPLE Isis ID - -~ -0 .
[ ocsameiss DUPLICATE D > \
COLLECTED MSI0 ~ A
MSO D) A\ A
ATER LEVEL / WELL DATA
g PROTEGTIVE PROTECTIVE ;

MEASURED HISTORICAL P)] cAsinG sTickup M . CASING/WELL [E

WELL DEPTH t&lerroR]  WELLDEPTH (TOR) {FROM GROUND) DIFFERENCE

DEPTH TO 7 SCAEEN WELL WELL

WATER LENGTH : DIAMETER I__Z__:' waral_ PVC |

HEIGHT OF (3% 0.16 GALFT 2 ) : '

WATER COLUMN x [] 0.85 GALFT (4 14} = | ©. 90 GALNOL I TOTAL VOLUME PUFlGED

weutwouTH

s

IPURE'EDATA , . ‘ ) )EE pHG'E 2- —
ME 0920 liolo lg2.0 1030 DOl (05D samPLe oasERvATIONS:
DEPTH TO WATER (ft 3.3 3,94 3,24 3.54 3.9 | 394. E CLEAR
PURGE VOLUME (gaions) LS 2.0 2.8 130135 CLEAR
ERATURE (degreesC) i, 92 19,98 | [9.143 (2,17} 18.09 | M mﬁm
; fo 252 £67 | 943 1209 97791} L cowoneo
LY }lmélorr‘rm L o o 0 0l 0 [ crover
37| |opec cono. RLEHA 7.37 | 502 1338  PIl|2e2| [ weeo
lﬂ/ DISSOLVED OXYGEN (mgA) / Q.0 a0 Q.0 |00 OO ] coon
: 1 253 [-278 | -273 F7el-265| [ onerwenen
4 e AS0  H%0 J50 '
PUﬁG'NG SAMPLNG Q/ Déom FLUIDS USED WATER LEVEL EQUIPMENT USED
PUMP METHANOL ELECTRIC COND. PROBE
SUBMERS'BLE PUMP LIQUINOX FLOAT ACTIWWATED
BLADDER PUMP POTABLE WATER KECK INTEAFACE PROBE -
PVC/SILICON TUBING DEIONIZED WATER
TEFLON/SILICON TUBING - HEXANE
WATTERA NIMTRIC ACID
PIN Riégg;lg:LTEH e NUMBER OF FILTERS USED
DedichTED TVBING
ANALYTICAL PARAMETERS 4
ME;\'DD PRAESERVATION SAMP SM?LEBG;L:LE
\’xl 8 2 60 / f /
T2bol No HC L/ /74 3’(”"‘“ /. / Bz
(| / / y)
(.} /. /. /.
Ca / / 7
. of /. z
g.h,“, ?""3" 2coun) 928 when Freet was onside, %‘ [ —
e L A = =
?ees\*u\ﬂ low Elaw ¢revnd (000 | ——
8 / /. /.

[HaTES Ind’tol~vt5|_n3 H20 is ambed Crlored .

tspg on” wite (s 6] ppm, WALl iwiseesn
Con naeMiae d.di 'Ya ‘(‘n of wz"(a.
TooK $wtad Plaotos o wyelf, Sd“-’f

.Sh\urm.\ coloy of We

e Y B

RECEIVED 8Y:

g Coad T‘V‘\'s
o1 ™
EGZTW»\;‘D-O
ol T omY

b
-
“



o HARDING ESE, ING. pacs_& or A
¥, FIELD DATA RECORD - GROUNDWATER SAMPLING :
-',"""\ —
Rovect | (Centeedsle | soemumeer| _S122 | oae [__jof22/07
r ewo | “MWOZS ] AGTMTY i BOTTLE :
- ve et 0900 oo (k0 ] mwe [ 12E ]
essio | CMS ~ (W MWOBﬁ 03
- [0 ccsamries DUPLICATE 1D \
E COUECTED MS 1D N \
Vi MSO 10 s~ A
i [WATER LEVEL / WELL DATA : .
E o wsromca, e e L
| e, Ve (68 BB SaRms o
WATERTO ; m fgggfa ‘ g“EhLETER E mETl:ELR“-L PVC‘ I
HEIGHT OF - (Rl et1scalrramy -
WATER COLUMN lm x[Jossaarrums | O J0 eano | TOTAL VOLUME PURGED
[CJrsoaurrem
| o weLL v —
[purce DATA My :
e 1ied (120 | 2§ \ \ \ SAMPLE OBSERVATIONS:
DEPTH TO WATER 3.94| 3.9 3% < \ y \ [} owemn
PURGE VOLUME (galions) 40 |45 |50 ©¢ \ X - \ L] oemn
remperatuRe degroere) [(9014 ] 194511900 T R \ \ \ g cowoneo Amber
b 921725 hal £ \ \ | couoned '
uRsoT 0 Olololcil |\ \ | O eowr
lsPEC. COND. uhmed sl 38 aB 3| ¢ \ \ \ [ rueen
pssoveo oxvaenmsty | ©, 01 0,0 1,0 \ \ N | [ ooon__
AEDCX POTENTIAL ~ Xl (226117261 : N\ D OTHER (ses noles)
[Foomb A BT o 450 357 250 ‘ |
PURGNG  SAMPLNG DECON FLUIDS USED WATER LEVEL EQUIPMENT USED
PERISTALTIC PUMP METHANOL ELECTRIC CONO. PROSE
SUBMERSIBLE PUMP LIGUINGX FLOAT ACTIVATED _
BLADDER PUMP POTABLE WATER KECK INTERFAGE PROBE
PYC/SILICON TUBING DEIONIZED WATER —
| TEFLON/SILICON TUBING HEXANE
WATTERA NITRIC ACID
N UNE FILTER - NUMBER OF FILTERS USED
. PRESSAYAC FILTER ” i
- Aealcg\fs '\'wa\q
ANALYTICAL PARAMETERS ~
: ' METHOD PRESERVATION  VOLUME SAMPLE BOTTLE
greo b == / / /
E ' $2608 Neo HCA/[CE 3 ¥4oml L__I% ’ A
V) ;
/ / I
- 0 =
E:] 7 S &
= H R -
E 1 / /. /
cl - i /
I ; / /
E - /. / f
[nores
SEE PAGE -
SIGNATURE: ML M
RECEIVED aY:




P
HARDING ESE, INC. pace _|_or_ O
FIELD DATA RECORD - GROUNDWATER SAMPLING ' ‘
proveCT | Centredoele | scemmeer| S1226-32 | pate [ (0 f22 [uz |
wello | hw=-{cB | acovimy e
e lsmaar 0945 envo 1275 | e [ /2o
fsampiesisio | Cons - div-Miviog -O3
[l ocsameies DUPLICATE 1D
COLLECTED MS 10
MSO D
WATER LEVEL / WELL DATA
PROTECTIVE PROTECTIVE :
MEASURED HISTORICAL CASING STICKUP CASING /W ;
WelL o WaL et [FROM GROUN) DIFFERENCE
DEPTH TO - SCREEN WELL  wew :
© WATER (274 qom|  lenom DMETER vt P Ve [bectneck|
7
HEIGHT OF 3018 GALFT (2109 :
WATER COLUMN x [ ] 065 GALFT (41N) = I .52 QALNVOL, | TOTAL VOLUME PURGED 12 GAL
[JrsaaFrEm : )
 AMRENTAR WL
|PurGe paTA BECI~ PVRLE -'9"" 1618 30U mL [min QVEL"E
TIME Jozo 1928 /030 163¢ lodo MPLE OBSERVATIONS:
DEPTH TO WATER (i) 12.7¢ 1274 ix.715 IS {2.718% CLEAR
PURGE Votutiasalens) ™ Vo] 200 200 200 2co 260 CLEAR
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FIELD DATA RECORD - GROUNDWATER SAMPLING 7

praear [ (rdredate | sommeen[51226-32 ] oure [ Jof22 /o2 |

wew o | /nlﬂ"l33 " 1 acviy BOTTLE

e [starr 161 S  ewo L T4s | mwe | {770
samplEssD | LMY - GW- Mwi3BE ~03 |

] acsauess DUPLICATE 10
COLLECTED MS 10/
MSD ID|

WATER LEVEL / WELL DATA

PROTECTIVE PROTECTIVE
N I B e e e O
WELL DEPTH oAl  WELL DEPTH om|  (FROM GROUND) DIFFERENCE Mla o

DEPTHTO

SCREEN WELL WELL
WATER &.oo FT(TOR)  LENGTH DIAMETER MATERIAL PVvC l
HEIGHT OF 0 18 GALFT 2 IN}

WATER COLUMN m DU%GAUFI’((N]- | }] ?4. GALNVOL } TUTALVCIJJMEPURGED

[CIrscasTem

1630 biie pugon @ 158 mijmin _ Mooran [ 0 end  warvam

[Purce paTa ¢ R e —
b e tc4o | (eAT /650 1655~ (700 LE OBSERAVATIONS:
DEPTH TO WATER iy “1.35 7.63 7.6k T.v/ .33 CLEAR
PUAGE VLT gaensis o | 150 /50 iso 15¢c : 5o D CLEAR
TEMPERATURE (degreesC) 141 i4.f 14.. 0 13.% 2.1 [___:l COLORED
pH (units) - -1.54 T.68 7.7 7.72 ~7.74- D COLORED
TURBIDITY (rtu o o O o o) [:l cLouDY
sPEC. COND. (obaiae/om) ©.2964 ©.395 | o0.3% | O0.325 O.3%95 D TURBID
DISSOLVED OXYGEN (mgt) O.76 -] .0 o o . D ODOR
REDOX POTENTIAL Lo " 57 L 3 52 st D OTHER (eas notes)
|equipmenT DOCUMENTATION
i FLING j DECON FLINGS USED - JVATER LEVEL EGRNPMENT USED
PERISTALTIC PUMP METHANCL /E ELECTRIC COND. PROBE
SUBMERSIBLE PUMP LIQUINGX FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE
PVC/SILICON TUBING DEIONIZED WATER .
TEFLOWSILICON TUBING HEXANE
WATTERA MNTRIC ACID :
N LINE FILTER nehe NUMBER OF FILTERS USED
PRESSVAC FILTER dedicated, dn’-o!gaubk eg«.i.w
ANALYTICAL PARAMETERS '
; ; METHOD PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE
g AVE-Y 260 N HCP LAOm ) :% /. /. /.
’ I VA /.
' | ] b / /
% ] . foo .
/. Vi A
= = P——
[ ] | / / i
] — / /. .
| / / /.
= =F ——
1 /. A, /.
= = —
= 3 . /. /.
|notES

wlld 7 Py defe o peresie
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HARDING ESE, INC.

FIELD DATA RECORD - GROUNDWATER SAMPLING

vedale maa e

| soenumeen | S7dde 32

PAGE [ OF _ [

PROECT oAt
WELL 1D I mw - 2D | acviny BoTE___
TIME Ismar&‘{c? e /4D | me Eit'g_*—a':]
sameLeisisio [(MS -AW- MW I3D-63 N
[0 ocsampies DUPLICATE ID Y N\
COLLEGTED MS 1D N N
MSD 1D ~ \\
WATER LEVEL / WELL DATA _
MEASURED HSTORIGAL Casmia SGKUP CASHG/WELL
et [ el Bore (T nol - Tl ) e
wien . [6.08 erqon] ew | 5°€ o 0 Gaeres weewl A |
HEIGHTOF %oasmem T : ' .
WATER COLUMN 0.65 GALFT (48 = GALVOL TOTAL VOLUME mnseo
m = vt 90 | _
r— T
|pupce paTa _ ’ : '
e ool reso | 12701745 I [ 1725 17% [ 17%]  saveiz cesenvamons:.
DEPTH TO WATER () 6.0816. 60 K.0F 6.7] (.03 6.09 6.0 gwﬁ
PURGE VOLUME (galtons) CLEAR
TEMPERATURE (degreesC) 443 144,/ Ro|n.6 [Belize |13.613.6| [ coomeo
pH (e leté (620 casle, 2/ ¥ai623 16331632 | [ cowomeo
TURBIOITY (i) 45| & 7| & 2 | 2 _,EJ ] cLouoy
|sPec. conp. uhmesiem) 036 L0333 0.016},_0',76 . JOZLVH/ L 1] D TURBID
DISSOLVED OXYGEN (mgA) 440105 o442 1045 Rizl2.00 R0t ])/.79 L——l ODOR .
REDCK POTENTIAL 9/ |§¢ 49 iz s V42 195160 | ] OTHER (see rotes)
|equipmenT DOCUMENT ATION '
PURG SAMPLING DECON FLUIDS USED WATER LEVEL EQUIPMENT USED
PERISTALTIC PUMP METHANOL ELECTRIC CONO. PROBE
- SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED |
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE
PVC/SILICON TUBING DEIONIZED WATER
TEFLON/SILICON TUBING HEXANE
WATTERA NITRIC AGID
IN UNE FILTER NUMBER OF FILTERS USED
PRESSAVAG FILTER
ANALYTICAL PARAMETERS ;
METHOD PRESEAVATION  VOLUME SAMPLE SAMPLE BOTTLE
‘MUMEER  FUTERED  METHOD REQUIRED 1D NUMBERS
gv.o.c. BL(oc ~ of et Bryo %  — —
(| P /.
| 3 L NS /.
1 Ci / / /.
;
= = T —
1 /. /. /.
E - /. /. /
/ Y
= = - —
| (| I, / '
[noTES AL Le
- Dedicutk Db vsed
365 ] gt Velane =
3 & ~
- Pom p SIGNA Z
g wmtuke € 427 gmoR, e —




HARDING ESE, INC. ' pacE_L_oF _{
_|FIELD DATA RECORD - GROUNDWATER SAMPLING

proveer [ Ganfve Jel€ Mlaner ] soonmeen [ Sibb.22 | oare [#0-23v2 ]
wewo [JNLD=79M | e

ACTIVITY . . BOTTLE
' nve [svanr_Fos™ eno ASS | me
lsaveieise [CMNS -G -AW/iém -03 | :
[0 ocsamries DUPLIGATE ID N\
COLLEGTED MS 1D N\
MSD 1D i b
[wATER LEVEL / WELL DATA

MEASURED HISTORICAL G R/ mmm% m&

WELL DEPTH m WELLDEPTH (FE) (FROM GROUNC) m . DIFFERENCE m
ool Dy e Lo o el P |
HEIGHT OF n.1ueuh(2ﬂ)

WATER COLUMN % %n.aswr«m)- (v 4/ savoL | TU‘I“ALVOLUMEPUHGED
(] 1.5caLFT 6wy : :
AMBIENT AR wemouni | 0-2  eew

T T TS

lPunGe DATA :
ME ' fop! 210 m . ]38 Fog8 850 a<s LE OBSERVATIONS:
DEPTH TO WATER (1) sdH 41 Hq2 &L 47 .4 H4Y¥3l . CLEAR
PUAGE VOLUME (gallans) oo 12650 | 292 rize 35O 3o ';f___ CLEAR
ITEMPERATURE (degreesC) ity 1.9 /l - ; 73,5 2.4 b3 : D COLORED
ek furis) - B8 ok 15, 10 .42 | c.(? S. (2] \ ] [ coomen
LRGN oy 4 |2 127 §.0 - 5.0 sol I E] cLouoy
seec. conn. (Wyg/em) 0 1039 o, Q24 [0.223 [o0.23> Bas| ¢ | [ wreo__
|psavoavcenmeny  [7.52(323]7, 80 [7.87 | 789 |75/ | & | [ ooon .
REOCX POTENTIAL 2211330133 ¢ D4 A4 340 [ onien woe notes). -
[EQuiPMENT DocuMENTATION ) ~ o
PURG SAMPLING DECON FLUIDS USED WATER LEVEL EQUIPMENT USED
PERISTALTIC PUMP ~ METHANOL ELECTRIC COND. PROBE
SUBMERSIBLE PUMP LIQUINGX FLOAT ACTIVATED
BLADDER FUMP: POTABLE WATER KECK INTERFACE PROBE
PVC/SILICON TUBING DEIONIZED WATER —
TEFLON/SILICON TUBING HEXANE
WATTERA NITRIC ACID
W LINE FILTER i NUMBER OF FILTERS USED
PRESSAVAC FILTER
B METHOD PRESERVATION  VOLUME SAMPLE SAMPLE BOTTLE
NUMBER PLTERED METHOO BEQUIRED : D NUMBERS
@ Voc Z60 Y He 3 xont ﬁ " T
' cl / / /
E E /. / /.

/. I A
= - -
L] Cl / / /

D /. S ; e
= =] ———— '

InoTes - MM ::\9‘“5
e Runp ke €3] BT.0.R. W
A L Y Y/

RECEIVED 8Y:
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FIELD DATA RECORD - GROUNDWATER SAMPLING
proveet | Ceamtvedale. | sosmmesn| §7236-32 | oare | fo/23 foz. |
wetLio | GEe -G ] acmvy ' : BOTNE
e [stary 0745 END  c93e | e
lsampieisisin | Oy -G - GEC6-03 | o
[ ccsaueies DUPLICATE ID
COULECTED MS1D
M50 10
WATER LEVEL / WELL DATA ,
MEASURED HISTORICAL CASING STICKUP CASING /WELL
‘ /
WELL DEPTH WELL DEPTH (FROM QROUND) m DIFFERENCE
DEPTHTOD SCREEN WELL .
WATER LENGTH DIWMETER <2 N mu‘:ﬂm.L PV J
HEIGHT OF Bdo.1s cArFT2iN ' .
WATER COLLIMN xDOESGAUFI’KIN)- | @&, 96 osana | mTALmMEPunGED
Clisaastem B
chs-' BEE 10 PUREINC @ 3co mL /m;_‘. AMBIENT AIR ge) PPM WELL MCUTH -
|puraz paTA ’ QR —=
TME Q%15 o FLS or3s 2545 0855 SAMPLE OBSERVATIONS:
DEFTH TO WATER (0 <+ £9 4,79 4.%9 479 4.89 CLEAR
PURGE VCLUME Galaoef™ /-] 300 300 soe 100 300 CLERR
TEMPERATURE (degreesC) 1e.6 2.1 i7.% i7.3 7.3 D COLORED
ioH (units) G,ef £&.L0 . Cai2 é.B é»'; G COLORED
FURBIDATY (k) 4. 6 (o] .- .0 o] D CLOUDY
SPEG, COND, fumea/om) D496 0.493 ¢. 490 | o.+%F 0.492 l_—__' TURBID
DISSOLVED OXYBEN (mg/) 0.2 0. 49 0.53 o -4 .33 D "oooA
REDCX POTENTIAL -39 - 26 -7 ~| I [:I OTHER (see notes)
leauiPmeNT DOCUMENT ATION
GING  SAMPUNG DECON FLUDS USED LEVEL EQUIPMENT USED
PERISTALTIC PUMP /7 Ew“gusmm PROBE
SUBMERSIBLE PUMP v g FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE
. PYC/SILICON TUBING DE‘ONIZED WATER
TEFLON/SILUCCN TUBING
WATTERA
IN UNE FLTER NUMBER OF FILTERS USED
E PRESS/VAC FILTER KM n;,a{,, L2 A'é_,‘:) g
ANALYTICAL PARAMETERS
METHCD PRESERVATION  VOLUME SAMPLE BOTTLE
NUMBER BLTERED METHOD BEQUIRED m 10 NUMBERS
ﬁ voc §2¢0 N VAt (a0~ BF gk
/! / /
_ / F;
E % /. /. /
A J /.
/ / /
= % / / )
% ] / F /.
/ / /
% 5 £ S /.
/ L /
/ L
g q =
JnoTES ou(a"'/k povge Antr M Asvtase
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HARDING ESE, INC. Pace _f oF _{_
FIELD DATA RECORD - GROUNDWATER SAMPLING
ROUECT celple Ma soenumeer | S79d4 | DATE
o [Bsisty GEC [ - OB acmviTy som
e [start 740 eno 73S | mve mf]
resso [CINS -OW - GEC] -03 |
[0 ocsameies DUPLICATE ID \
COLLECTED MS 10 \
MSC 10 .
ATER LEVEL / WELL DATA
MEASURED HISTORICAL Y CASING STICKUP EAGIIE FWELL
wetoeems \A DN\ eren|  weloert | /5,0 er&Sh] - momarouno) Derenence | AR e
g B B o d Bl ]
WATER R LENGTH : DIAMETER marera | Py C
HEIGHT OF %o 16GALFT M) - '
WATEROG_UMNm 0.85 GALFT (4 1N) = [(J / ﬂ; OALNCL1 mm.vou.JMEPUHGED
[ 1.5 0ALFT (689 :
autenT A ——
PURGE DATA S
TME ‘249 9gv|/000 Ill'kg_ L_g{ jo30 {035 MPLE OBSERVATIONS:
permowATEn 7 aA 74,6811 82705 |7.07] 769 S
PURGE VOLUME (gaitons) Heo 3ol 3se|250 | 352352 | 350 | A cim
TEMPERATURE (degreesC) My Mg (4% T |18 4D\ m chgnen
pH (v e64t &ﬂ@_w Csdlessessl o' ZI coLone
[roneomy ou - TS |Amlnolid.2 8.6 & ’ﬁ" .\ [] ciovor
forec.covo dgem | iy 9@ |, 092]  ca2 [,bf [eppfeod] [] mreo
DISSOLVED OXYGEN (mg) O.60146 |4y .47 .‘ﬂ_ A 4 :u j oocA
GRCKPEIRI. B¢ -7 |31 |-e4 |53 |58 [-55] o [ ] omen (eea notes)
leauiPMeNT DOCUMENT ATION
PURG SAMPLIN :  DECON FLUIDS USED WATER LEVEL EQUIPMENT USED
PERISTALTIC PUMP METHANOL ELECTRIC CONO. PROBE
1 SUBMERSIBLE PUMP UCINNGX FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE
g‘i g PVC/SILICON TUBING _ DEIONIZED WATER
TEFLON/SILICON TUBING HEXANE
WATTERA NITRIC AGID ‘
. N UINE FILTER NUMBER OF FILTERS USED
PRESSAVAC FILTER
JANALYTICAL PARAMETERS
METHOD PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE
NUMBER ELTERED METHOD COLLECTED O NUMBERS
% Voo 8260c ~N Het- Ttdme : - / /.
E || / / /
/ / /
% /. /. /.
Fi Vi /
E Cl ) /
a J. / /
= =5 P —
1 (| / /. /.
(| / /. /
E [ /. /. /

INOT!

&

— D

——

"’HOUJ

caked THbine

P(Md/ ,AM‘Q e /40

ute 352 mi/mia

sﬁmﬂmm
Ve 7
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[HARDING ESE, NC. pace _|_or 0=
FIELD DATA RECORD - GROUNDWATER SAMPLING e e
praseet [ CawsTae il | Joanumeen|37226-32 | DATE
WELL 10 L Qs - Cw-GECS5-03 I ACTIVITY BOTTLE :
e e g9 g 7] me
Isavpieisisio [ GEc-¢ |
[0 ocsameies DUPLICATE 10
COLLECTED MS 10
MSO 10
WATER LEVEL / WELL DATA

PROTECTIVE

PROTECTIVE e
N e Y e e
wewoermi | X\ Fraom| weloerTH gor| - (FROM GROUND) R e
CEPTHTO  [% SCREEN © wew WELL -
WATER LENGTH DIAMETER marsraL] PV < |

HEIGHT OF 5 a.18 cALFT 21N

warencowmn [ 6.5 Fr|x[Jossaarrume | /. o4 cawvo | TOTALVOLUMEPURGED| &~ oal
[C] vsaauFT @y .

joor Bon purginy @ Zoomtfein _ wewman[ 0 en] weumom
& G -

|PURGE DATA . ' . ove - _...>
TIME {015 lo2s5 {030 /103¢% fodo SAMPLE OBSERVATIONS:
DEPTH TO WATER t) $.55 F.sv &.5¢ 8.5y g.5¢ I:I CLEAR
PURGE VOuDRE ey fwin. 200 3s0 300 . 300 Zoo [] cean
TEMPERATURE (degreesC) 1£.4 N 2 (&6 (¢.5 |&.5 D COLORED" .
loH (units) 6.9 | T7.cpL 7.0i 7.017 7.0 D COLORED
RBIOMTY () CL. b 31. 4 12.2 4.5 <.£ [ crovor
Jmm.mm) o.4717 o.41% 0.4%0 o.4%0 o.4¥e TURBID
DISSOLVED OXYGEN (mgA) 2,22 2.38 0.79 0.£8 O.%6 ©0OR
DOX PGTENTIAL - 66 -6k - 67 -To - 72 B OTHER {see notes)
JEQUIPMENT DOCUMENTATION
GING SAMPLING DECON FLUIOS USED WATER LEVEL EQUIPMENT USED
PERISTALTIC PUMP METHANOL ELE‘;:TRIC COND, PROBE
SUBMERSIBLE PUMP LICGUINGX FLOAT ACTIVATED
BLADDER PUMP POTABLE wm&a/ KECK INTERFACE PROBE
PVC/SILICON TURING DEIONIZED WATE R
TEFLONSILICON TUBING HEXANE
WATTERA NITRIC ACID '
N UNE ALTER e NUMBER OF FILTEAS USED
PRESSAVAC FILTER . D . _
E dedicrliet, disposabte  efripmans tracsk
ANALYTICAL PARAMETERS .
METHOD PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE
VRE NUMBER . FLTERED METHOD BEQUIRED 1D NUMBERS
E2é0 ~N e B = 7> Your i

e G L N S T S
N\L\\\\\\\.Lk\\

UL O S O N W N S N

00000000000

=
%
=
%
NOTES  p il pucge odwte O et

SIGNATURE:
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HARDING ESE, ING. Ao )
FIELD DATA RECORD - GROUNDWATER SAMPLING
novect [ Centaeda € | soemmesn| 51226 | DATE
WewL o | i 5 ~ |  actviy BOTILE,
<. 8CI1-03 e [t D930 ewo 1125 ]| e m
1SAMPLE (51310 . ‘
[0 ocsameies DUPLICATE ID \ \
COLLECTED MS 10 b \
. MSD 10 3\ "
WATER LEVEL / WELL DATA
MEASURED wsTorcaL [~ ET  Casnia STIGKUP CASNE /WELL
WELL DEPTH m WELL DEPTH m:‘ﬁ (FROM GROUND) m OWFFERENCE
e {8 DBl s wreen | PVE |

Kloiscarrzm

HEIGHT OF
WATER COLUMN x Ejussmmuw)u [

[:]1smu=1'<sm

0,99

aavvor |

e i

ronvouse e 3.8

et our

RECEIVED 8Y:

2.
ya

1mdenaﬁ _ .
e cl10pp 11010 1028 11028 [1670 ioao 1n:§.thgf'T | SAMPLE OBSERVATIONS:
DEPTH TOWATER g9 | 3.99  1299]3.98]3.98] 396 (3981 3 _3 A ! Z CLEAR
PURGE VOLUME (gatorm) ‘% | & { otlhis |2 {2513 | 3.8 \ | ] cean
TEMPERATURE (dogressC) 3] 520 1217 3. b 137 03el40 140 )43 | 5 | R L] cotoren
oH {urits) - 5§80 ,Jj’__é‘-?—f M9 4910488 | = A ;l COLORED s
osory oy le lol olo o lo]o [fw L] covov
lsPec. conp. i i 0-2097 43810 $56 .6 14|o53 2000t J.638 -:r f . L TuRsio
* {oissoLvep axvaen mot) 0.65 001008 lool O©|0.0] 00 LI {1 L] ooon
peooxrormvmae v -] 9] [33132°|~431-89 189190 | ®I. 1| [ orercearan
IPMENT -A"I’ION T - fa’D 7
ﬁm SAMPLING ) oéécémmsusao W ATER LEVEL EQUIFMENT USED
phydrpilero - ey FLOAT ACTVATED o
BLADOER PUMP : POTABLE WATER KECK INTERFACE PROBE
“PVC/SILICON TUBING DEIOMZED WATER ;
TEFLON/SHLICON TURING HEXANE
WATTERA NITRIC ACIO
WLNERLTER —_— NUMBER OF FILTERS USED
i dediczhtd fubicn
ANALYTICAL PARANMETERS . : -V . :
NOMEER  ELTERED | MEMXD | REGURED  ooilforn * Dt
L ‘ ; . v A
EW 5 g2p08 No Hu{t_m Yaoml E At
C:] / / )
E (] / F] iy
| J. ¥; ;
= g =
[ - /. / F -
L] / R
| % L . i ri
[} / ; A
froves Vo hispe. 01 Shom o wibta Towe}
%\ aﬁrmclf'gmvn df wels, ;Zl//
Oﬂ 9/’59 ﬁt’f wio. , " SIGNATURE: /é // -
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HARDING ESE, INC.

FIELD DATA RECORD - GROUNDWATER SAMPLING

rovect | (ool de sronor

i soB numeer |_37226. 32 I

wewn | OEC =2 .

1 acnvmy

pace_Lor

DATE |[/o-23 792

lsavereisiso [MS—Gw-~ Gec) - o3

[ acsameies

me (7778 ]

MEASURED

WELL DEPTH.

DUPLICATE 1D \_
COLLECTED MSID N,
MSD 10 A
ATER ‘LEVEL /WELL DATA

e rz'-

PROTECTIVE

Grow crouey |_INME e
FrRom aaounD) |___IN/E

s ZR 2 d e (2
WATER O _ Fr(oR LENGTH FT| DIAMETER

c
weonror V19 beler BXfo.reancer

WATEHGOLUMN- BoasoAhFruw)- I(U /. /2

aavoL |

PROTECTIVE :
G 17 o
DIFFERENCE a 21

| AVC |

Ol iscarrem

wosvounernceo] 3 5

s A

weit nouy

lpuraE DATA
e sreol o lyzo 128 m}gg;_ 4o | LE OBSERVATIONS:
DEPTH TO WATER th) e 1839|8.96lg218.a1 | < |\ \ CLEAR
PURGE VOLUME (galions) Hao|z2s0 |zsol2 |3 | 3| o \ \ [ ] cwemn
TEMPERATURE (degressC) 3.5118.3 e |BO |1 1R o biﬁ \ \ E COLORED,
foH (units) 695 16.9HLAR 1699 1642 b .4y \ \ [ cowoneo
‘mﬁsunm e Sr.oidlo 22119.9 6 Fle | \ \ |: aoupy
Jorec.comn. e |, 043 1,%02- 836 1813 [#10)2a2 | — | N\ T \ | L] reeno
DISSOLVED CKYGEN (mgh) Ler|.8l & 57 .54 \.gsal ., \ (] ooon : "
REDCX POTENTIAL S FL |1 1S T L -9 G \ [] onien@eencien
[eautPmMENT DOCUMENTATION
PURGING  SAMPUNG , DECON FLUIOS USED WAFER LEVEL EQUIPMENT USED
; PERISTALTIC PUMP METHANOL ELECTRIC COND. PROBE
SUBMERSIBLE PUMP LIQUINGX FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER g KECK INTERFACE PROBE
PVC/SILCON TUBING DEIONIZED WATER —
TEFLON/SILICON TUBING HEXANE
WATTERA NITRIC ACID
N LINE FILTER NUMBER OF FILTERS USED
PRESSAVAC FILTER
ANALYTICAL PARAMETERS .
; METHOD PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE
o HUMBER ELTERED METHOD BEQU MB _
" Bboc Mo B =
: ] ol / i
] /. /. /.
/
CEJ = e a—
'3 /. /.
= ——
E E / / /
= . /. / /
' E = / / /

:
g

-‘—HMM:

= Py e of X5 Brar.

S Daﬁt@h"ﬂ ’17/{9;!&7

380w L

SWNM
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HARDING ESE, INC. pace __\ oF )
FIELD DATA RECORD - GROUNDWATER SAMPLING
noveet | Céntredate | soamomeen|$7226- 32 | DATE
ewo | GEC'“Q‘ | acnviry _ BOTTLE
; e [staRT r240 enp V35§ | wme [ 133€ |
igwsisio [ EmS- G- 65C9-03 1
D QC SAMPLES DUPLICATE 1D )
COLLECTED MS 1D
‘ MSD 10
[WATER LEVEL / WELL DATA ;

HISTORICAL ‘ : mmeu -
ot | T mod s [ I8 ereeed rmmmmm DFPERENGE
e [T57 o] 2 Mo 38 WelPE ]
HEIGHT OF ] o.16 GALFT 2 19 7
WATER COLUMN an.sm.um«m- { s 2 asvoL | mummepmeum

[C] 15 0aLFT (81

e A

o

2 | conoooooo

B

FFURGE paTA - A B
e {3c0 " 31e 132e 1325 /330 SAMPLE OBSERVATIONS:
DEFTH TO WATER (ft) “2.57 7.57 Nk 7-v7 257 D CLEAR
puRcE Woilic guions] ~ | 400 400 o0 N b qeo L] CLEAR
TEMPERATURE (degressC) 17.%5 (5.2 i1£.4 184 1g.5 E COLCRED
pH (units) (9o “1.00 6-39 .99 G¢.GS [: COLORED
o 2io 21.6 4.9 4.6 Fo— 8y E cLouoy
SPEC. COND. (whawasiom) o.51H |o-Fr12 0.0 |O0.Tle o .fro [] vwreo
DISSOLVED OXYGEN (mgl) 2.%1 I.731 + 19 0.ik 0.7 I: oDOoRA
RECOK POTENTIAL -1 -3 =72 =4 ~7Y E OTHER (see notes)
UIPMENT DOCUMENTATION _
G PUNG DEGON FLUIDS USED WATER LEVEL EQUIPMENT USED
PERISTALTIC PUMP METHANCL, ELECTRIC COND, PROBE
SUBMERSIELE PUMP LIQUINCX FLOAT ACTIVATED
: BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE
PVG/SILICON TUBING DEIONIZED WATER
TEFLON/SILICON TUBING HEXANE
WATTERA NTRIC ACID
W UNE FILTER e NUMBER OF FILTERS USED
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- WELL DEPTH w WELL DEPTH (FROM GROUND) m DIFFERENCE NiA
i DEPTHTO SCREEN WELL
) wien e [ B8 maoml tewem BvETER Wi PV & l
i@.’ HEIGHT OF BJosscasr iz
F WATER COLUMN x [ 065 GALFT (4 1) = L /- 12 QALVOL | TOTAL VOLUME FURGED
: ‘ ] 16 caLFT (1M ; .
1 0935 BEcin puRCing B ZoomLfwin AMBENTAR ek Mou
- PURGE DATA ' :
| p
- e 0943 095s% 1ooo foos | tor0 SAMPLE OBSERVATIONS:
: DEPTH TOWATER () g.1f 0¥ I ¥.12 & 12 D CLEAR
PURGE VOLUME (galiors) Foe 3oo 300 100 300 [] cemm
; 2 TEMPERATURE (degressC) 1G.5 6. ¢ | 16.€ He. 7 16.7 |: COLORED
E: BH (units) .00 .02 -0 1.07 Z.0% E COLORED
ITURBIDITY (ntu) 3.9 ‘3.4 2.9 2.8 2.9 EI mﬂ&\i‘q__
lsPEC. COND. (uhmosiom) A-6947 | 0.é4¢ 0. v O.GfD 0.65¢ TRBID______
DISSOLVED OXYGEN (mg) T7.63 4.717 .18 3.672 £.69 E COOR
REDOX POTENTIAL - < —-$4 — 55 -57 - 5% {: OTHER (see notes}
lecuiPmenT DOCUMENT ATION
PURGING PUNG DECON FLUIDS USED WATER LEVEL EQUIPMENT USED
. PERISTALTIC PUMP . METHANOL ELECTRIC COND. PROBE
SUBMERSIBLE PUMP 1IOUINGX , FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE
PVC/SILICON TUBING DEIONIZED WATER .
TEFLON/SILICON TUBING HEXANE
WATTERA NITRIC ACID )
iN UNE FILTER o o e NUMBER OF FILTERS USED
PRESSVAG FILTER d,d,‘-"m, dﬂ;Foswﬂﬁ, fuh\a
lanaLyTicAL PARAMETERS ‘
METHOD PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE
NUMBER FILTERED METHOO REQUIFED  COLLEGTED 1D NUMBERS
—LrOL . " F2é0 N Hde [20nL %’ /. /. /.
4 )
c / /. /.
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I / / /
- - ——
[ /. /. /.
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1 / . i
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‘i, FIELD DATA RECORD - GROUNDWATER SAMPLING
. - ; L . . .
7 |praeor | _Contee drle : | scenumeen| S[776 | paATE EM
3 el o | MWO( S i | acoviry - BOTTLE
E'_ : e [staar 928  ew  [pdo | me [ A28 j
sampLeIsis D | ( NS~ W~ WAL S | -
' | O ccsampes DUPLICATE 1D s N X
éﬁ COLLECTED MS 10 % X
b . MS0 D N LT
| [WATER LEVEL / WELL DATA .
E MEASURED HISTORICAL 3 CaSiNG STIGKUP GG WL
> WELL DEPTH WELL DEPTH (FROM GROUND) mﬂ DIFFERENCE
é e v L. et PVC ]
HEIGHT OF X o018 GALFT @1y 5 'E-B
WATER COLUMN x[Jossaaurrum= |\ ,07) aavow | TOTAL YOLUME PURGED aaL
[(isearTEmn : '
AMBIENT AR O _rru WELL MOUTH
|Purce DATA , _
MME 940 gy{o 1000] tplo pro j|odo foj{ \ SAMPLE OBSERVATIONS:
DEPTHTO WATER 10 A3C14alIf3 Jaadlag [43€ic [V [\ | L1 e |
puRce vouMe i) V10,3 11,0 (2,0 2.8 |3.9 | 4:© i_ \ \ [] cean : .
TEMPERATURE degresse) 1Y, 90 112.79114.08 [14.0€ o9 ll"‘.D'I L g ‘ ‘ \ IE mmeoﬁgmw ;
H (units) 65465 160[6.C3lLNIST6 TS| € Al | \ [l coomeo______
- [rumeionY (e e |l |Oolo |o o;.ﬁ‘\ \ [] crovor
mcm.lmc i_ _b.su [o.sg6iosielp.sosnsvslosss|” P \ \ [ rnreo
ossaveo axveenmety  |L$3 1 1,3€ | 1.10]1.06]0.97] 0.98 £ | \ [] coon
IAEDCIK POTENTIAL _ =13 |-138 '15'7‘!—(‘10 -[95'\-124 = ] omer isse notesy
[EauiPkeNT DocumeNTATION - T . .
PURGING  SAMPLNG DECON FLUIDS USED WATER LEVEL EQUIPMENT USED
PERISTALTIC PUMP METHANOL ELECTRIC COND. PROGE
SUBMERSIBLE PUMP LIQUINOX i FLOAT ACTIVATED :
. BLADDERPUMP POTABLE WATER KECK INTERFACE PROBE
PVC/SILICON TUBING DEIONIZED WATER ;
TEFLON/SILICON TUBING HEXANE
WATTERA NITRIC AGIO
ﬂp{ﬁlégﬂ?k;e&m i NUMBER OF FILTERS USED
d‘&n‘v& 'lublﬂq
ANALYTICAL PARAMETERS , .
METHOD PRESERVATION  VOLUME SAMPLE SAMPLE BOTTLE
Volg 90240 , ‘ / / /
% 824800 yo Hel[1ee 340 my e —
] . 1 /. J
3 / / /
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Lo |HARDING ESE, NC. page_\ or !l _
_r FIELD DATA RECORD - GROUNDWATER SAMPLING
Ll : : )
: proveet | Cdmfrenicte | scenumeen | /236 - 32 | DATE -
1]
E‘ wello | M — /S | acrviy BOTTLE
3 . Me |sTaRT ko<$  eno  1)Ob | nme |_/r=S 1
] fsampizissio [ CMIS-GW -MiWiiS -3 |
K f [ occsameiss DUPLICATE 1D
x COULEGTED MSID
1 usOID
L WATER LEVEL / WELL DATA
¥ MEASURED ' HISTORICAL CASING STIGKUP CASING / WELL
7 / .
» WeLL oePm WelL oep o o S
DEPTHTO SCREEN WELL : WELL =
- WATER 24 .3 gom| LENGH Iﬁjr] DIAMETER 2 wirerac] PV & l
HEIGHT OF o8 aaLFT2IN
e WATER COLUMN «Toesscartuim= [ O. 72 qawvoL | TOTAL VOLUME PURGED 2 aal
i [CJ1scaLFremy d
Frea BECIm PURCING @ ISO il [min  AMBENTAR ©  pem WELL MOUTH S%7T eem
[puRaE oaTA ’
“Iome 1110 /lee i130 3s 4o SAMPLE OBSERVATIONS:
DEPTH TOWATER 1 24.3% 24, 27 | 24.37 | 24.37 24.37 | N cemn
PURGE Ve B Saiones " | 15O 5o /50 /5o /50 D CLEAR
TEMPERATURE (degreesC) 12.8 2.7 f2.7 §i2.71 i2.7 D COLORED
pH (units) 5. 67 §.60 559 5.59 §.59 D COLCRED
TURBIDITY () 5.¢ o c (o) o D crouoy
SPEC. COND. fuamaerom) c. tot 9.3213 0.393 0.33%2 | &322 L__j TURBID
DISSOLVED GXYGEN (mg/l) 12.96 i3, 84 13 5% 13.83 13.%¢ D CDOR
REDCK POTENTIAL 28% 220 291 2197 294 D GTHER {sae notes)
|[EQUIPMENT DOCUMENTATION
PYRA SAMPLING DECON FLUIDS USED ATER LEVEL EQUIPMENT USED ‘
PERISTALTIC PLMP METHANGL ELECTRIC COND. PROBE
SUBMERSIBLE UMP LQuUINOX / FLOAT ACTIVATED
BLADOER PUMP POTABLE WATER KECK INTERFACE PRCEE
PVC/SILICON TUBING DEICNIZED WATER
TEFLON/SILICCH TUBING HEXANE
. WATTERA NITRIC ACID
IN LINE FILTER - . NUMBER OF FILTERS USED
PRESS/VAC FILTER A pors Clr'c ot d ABuf
% adle, fhhfra, wrz el
|anaLYTICAL PARAMETERS
METHED PAESERVATION VOLUME SAMPLE SAMPLE BOTTLE
) NUMBER FILTERED METHOD REQUIRED %m_'m 1D NUMBERS
= voo Fze0 o HCE 3L = j i /.
g | P / J.
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3 1 . / /
= ] / / /.
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(I | B / /
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HARDING ESE, INC. pace_1 oF |
FIELD DATA RECORD - GHOUNDWATER SAMPLING

T (_Cnh‘t, &._'Q!& | sosmumesr | 5'2% | DATE I'[!FZ?[I!

wein |  MWOS S |
' ME | art |\ 2.0 Eno ' me Im
fsampieissi0 | (M I~ EW-IWOES -03 | .
M st  sorocamn Luf5-DV- 102402A 67 | 3x4oml|
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MSD IO \ \

Y
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e
]

[WATER LEVEL s WELL DATA

e STICKUP CASING /WELL
MEASURED HISTORICAL CASING
wet o | AulS erqon]  weLt oee o cronoy LW Y o] Cerenence L=O 24 e
DEPTHTO ) SCREEN = WELL T WELL .
WATER (e bieren kel Pe 1.
HEIGHT OF

0.16 GALFT (2 ) . _
wn‘rencowmu[m 0.65 GALFT (4 ) = | 0293 eAwa,| mmmmpmm:

CJisaasrremn

|

|puraeoaTA , s i e ,
e 11 45~ | 1220 1345 ¢ ~ SAMPLE OBSERVATIONS:
DEPTH TOWATER () Dﬁeh'b .99 C- \ N\ b
purce voumEwiogle X | YxVidre | «Blitre|o \ ] CLEAR
[TEMPERATURE (degreasC) 492 | ,.59 L e % [] cowonen
M (units) 17.52 7. 8% (8 ‘A_ { - [] coworen
TURBIDNTY (g Qo . (vl % M [ [] eouor
mcmmw‘“’ 0289 lo. 288 | ¢ L] e
| {ossouven axveen ey 11,32 8.6% i L S
REDOX POTENTIAL 93 | ~109 "é " [:] CTHER (see notes)
ieaumr;# Doqum htion 70 Ml]i‘ﬁu\ 10wl pia
PURGING  SAMPLNG DECON FLUIDS USED WATER LEVEL EQUIPMENT USED
(R PERISTALTIC PUMP METHANOL ELECTRIC COND. PROBE
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE
PVC/SIICON TUBING DEIONIZED WATER -
TEFLON/SILICON TUBING HEXANE
i LNE FILTER N AR NUMBER OF FILTERS USEtramm.
PRESSVAC FILTER ' 3
‘k} ‘(’-‘kékh‘ .‘q \
ANALYTICAL PARAMETERS
| METHOD " PnEssnvAmu vou.me SAMPLE BOTTLE
g Vecs 92608 o m[m Gx40wm ﬁ
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HARDING ESE, INC.
FIELD DATA RECORD - GROUNDWATER SAMPLING

e Lo &

OVER

provect | EMJ . |

sosnumeen [ 3 12240 R

. 7y Py

wewno | CMS- W - MmwoBS—a3 | ey BOTTLE
- e [spar_ 0900 _ew 1100 | mme
sampiersisio | |
[0 ocsampies DUPLIGATE 1D
COLLECTED MS 10
) MSO 1D
WATER LEVEL / WELL DATA .
PROTECTIVE * PROTECTIVE
= e, [ ) [ R [EH
weroermd | L9 eroom| wew oermi L or)|  (FROM GROUND) -\ 1| orerence

DEPTHTO SCREEN : WELL -
e IE!II!EH Eem L \D e N 2 W
HEIGHT OF E 18 GALFT 2 1N) '

MATEHtALL Pvc ]

WATER COLUMN mx [(JosscaurTam = | e

aavoL |

D1SGAUFT(SIN)

A

R s
weLL woums

PURGEDATA R S int ?uﬁ.& e AT o91YT .
ME 0930 T G93% 0 94c 0948 09yo SAMPLE OBSERVATIONS:

DEPTH TO WATER () 4.52. 4.5 4 5§ 52 4.5 D CLEAR

PURGE VQkivE-{gattens) "’" Ymia| 200 209 oo = &) 1s0 D CLEAR

[TEMPERATURE (degreesc) 2 .91 3.C2 9.07 9.23 e B o D COLORED

i el | 649 | .53 |6.57 ez | [ cowone
~ Irureiomy gty 2.9 .2 . 2.4 2.3 2.6 . D cLovoY _

lsPEC. COND. (hwmeriom) o.13% O 1277 o_il2¢ | o.\19 o.l22. '% mamoﬂls\;\__\,h

DISSOLVED QXYGEN (mg/) 0.9 0,70 O. 64 O.59 69 ccor_ -

REDCX POTENTIAL . -5 - o~ =1y - 90 - 99 D 'OTHER (see notes)

|EQuiPMENT DOCUMENTATION - ‘
| pyaar SAMPL DECON FLUIDS USED . WATER LEVEL EQUIPMENT USED
PERISTALTIC PUMP METHANOL ELECTRIC COND. PROBE
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE
PYC/SILCON TUBING DEIONIZED WATER
E g TEFLOWSILICON TUBING HEXANE : _
WATTERA NITRIC ACID
IN UNE FILTER e o oy NUMBER OF FILTERS USED
PRESS/VAC FILTER - )
- DED ICATED, DSPPABLe  TuBidG  usSD

ANALYTICAL PARAMETERS

METHOD PRESERVATION - VOLUME SAMPLE SAMPLE BOTTLE
NUMBER ELTERED METHOD BEQUIRED
E‘/ Vs 2460 ~ el \20 mL. % . : :
] /. /. /.
= =
3 . R
] /. /. /.
(| . /. /
| /. /. /.
= B N
(. A / /
] J. / /.
% = / / /
|NCTES
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HARDING ESE, INC. . pace Y oF_Y
FIELD DATA RECORD - GROUNDWATER SAMPLING
brovecT | Aombedots Mar~ar | sosnumeen| S122¢-R1 | ) pate |_# /21 /e |
WelLin | EMmi- miwos§ - 03 | BOTTLE

mve [stamr 1140 e |4o00 ] me [ 2z ]

lsanpreisisio | ‘ |
E QC SAMPLES ovrucateo| CMS- GwWw- Mwoss~-bV
COLLECTED wso| Cmi - G- MWoSS — s

msoo| O MS - GW —MHWOSS- MSD

IWATER LEVEL / WELL DATA ;
’ PROTECTIVE PROTECTIVE

MEASURED HISTORICAL CASING STICKUP CASING /WELL
Wel oePmH weoe [ erqonl mowonond srrenence |4/ of

DEPTHTO SCREEN WELL WELL
Waren Enn baveren | 2wl werea| PV

HEIGHT OF [Jotsqaurt2ivy

[CJ1seaurFtem

WATER COLUMN x [ 085 GALFT (41N) = [ 0.48 GAuvdl._I TOTAL VOLUME Puaaeom
AMBIENT AIR eeml  WELLmouU™H

[PURGEDATA @ecid  PurecimnG AT WISS

MME 1S tLi1o {21y . PLE OBSERVATIONS:
IDEPTH TO WATER () G. so 6.96 -4 ? CLEAR
PURGE VobvMEtmetonst L1702] | SO SO 1S9 : CLEAR
TEMPERATURE (degreesC) 13.¢63 14.073 (£.19 |: COORED .
JpH {units) J-07 .03 M.o% E COLORED
TURBIDITY (o) o) Q O cLoUDY
SPEC. COND, ((iwros/cmf 0.25% | ©.26% 0. Ly E TURBID
DISSOLVED OXYGEN (mg) VO . Y41 T.6L .64 I: ODOA
REDCX POTENTIAL $9 1 1 . 33 i D OTHER (see notes)
[EQuIPMENT DOCUMENTATION
P SAMPUNG DECON FLUIDS USED WATER LEVEL EQUIPMENT USED
PERISTALTIC PUMP METHANOL ) ELECTRIC COND, PROBE
SUBMERSIBLE PUMP LIQUINGX FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE
PVC/SHLICON TUBING DEIONIZED WATER i e Do
TEFLOWSILICON TUBING HEXANE
WATTERA NITRIC ACID
IN LINE FILTER - NUMBER OF FILTERS USED
PRESSVAC FILTER
DEDIATED DU POSABLE TuBinL vSED
|ANALYTICAL PARAMETERS
METHOD PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE
NUMBER ELTERED METHOD EE%S!!EEQ. . !&“.U_N;Bﬁﬁi ,
=3~ 'l
‘ . il by £D
g DIoX 'N/fua.ﬁﬂ N 2GIO0m L _hu_j_ll._j_ﬁ'_,..;
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