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1.0 INTRODUCTION

On behalf of Rhode Island Department of Environmental Management (RIDEM), BETA Group, Inc.
(BETA) has prepared this report summarizing all efforts that have been taken to remediate the subsurface
release of gasoline that occurred in the Village of Pascoag, Rhode Island in 2001.  From 2001 through
2006, RIDEM and several specialized consultants performed the initial investigation of the release,
extensive subsurface characterization of the impacted area, and initial remediation actions related to soil
and groundwater.  BETA was retained by RIDEM in 2008 to implement a new phase of groundwater
remediation and to monitor concentrations of the contaminants of concern throughout the impacted area.

2.0 PROJECT BACKGROUND

On September 2, 2001, methyl tertiary-butyl ether (MTBE), a constituent of gasoline, was discovered in
the public drinking water well (PW-3A) in Pascoag, Rhode Island.  The concentration of MTBE in the
public well was above 400 µg/l when the contamination was discovered and subsequently increased to
over 800 µg/l.  Other gasoline constituents including benzene, toluene, ethylbenzene, and xylenes (BTEX
compounds) were also detected.  Immediately after the contamination was discovered, bottled water was
delivered to the residents of Pascoag for consumptive purposes, and a carbon filtration system was
connected to the public well to provide water suitable for bathing through the distribution system.  On
January 11, 2002, PW-3A was decommissioned and Pascoag’s water distribution system was connected
to the nearby Village of Harrisville’s water supply to provide the residents of Pascoag with clean potable
water.  This report summarizes the remedial actions that have been conducted since the discovery of the
release in September of 2001 and their impact on groundwater conditions.

3.0 SOURCE AREA DESCRIPTION

The source of the gasoline release was determined to be the former North Main Street Mobil located at 24
North Main Street (Source Area).  Refer to Figure 1 for a site plan of the source area.  While a leaking
underground storage tank (UST) containing MTBE within the source area was not inconclusive, the
extremely high levels of MTBE at Source Area implicate North Main Street Mobil as the source of the
release.  Soon after the discovery of the contamination, RIDEM took over investigation and remediation
of the release.

The Source Area had been used as a gasoline fueling and automobile service station.  At the time of the
release, there were five active underground storage tanks (USTs) on the property: three gasoline USTs;
one diesel UST and one No. 2 fuel oil UST.  An additional abandoned gasoline UST was found later
during site investigations.  Six USTs were removed from the Source Area as part of the remediation along
with approximately 1,000 cubic yards of gasoline contaminated soil.  Laboratory testing of groundwater
from the Source Area found concentration of gasoline constituents, MTBE, benzene, toluene,
ethylbenzene, and xylenes, well above their respective RIDEM GAA Groundwater Standards.  In
addition, free product was field measured in several monitoring wells within and proximate to the Source
Area.

4.0 SITE DESCRIPTION

The extent of the release was exacerbated by Pascoag’s drinking water well, which drew the contaminants
approximately 1,500 feet in a northerly direction from the Source Area across an area covering
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approximately 20 acres (the Site).  Since the area impacted was fairly extensive, RIDEM divided it into
four distinct study areas (refer Figure 2:  Site Plan) that are defined as follows.

Area 1:
Area  1  consists  of  the  Source  Area  at  24  North  Main  Street  and  the  southern  portion  of  the  Bradford
Court  Apartments.   This  was  the  first  area  targeted  by  RIDEM for  remediation.   Area  1  was  the  most
highly impacted section of the Site when the contamination was discovered in 2001.  Free petroleum
product and MTBE concentrations above 100,000 µg/l were detected in several monitoring wells.
Bedrock in this area is relatively shallow at 5-10 feet below grade.

Area 2
Area 2 consists of the remainder of Bradford Court Apartments, portions of North Main Street, and the
property surrounding Herald Square Shops at the west side of North Main Street, due north of Area 1.
Concentrations of MTBE reached 270,000 µg/l in bedrock well LE-7 in November of 2001.  Bedrock in
this area is relatively shallow at 5-10 feet below grade.

Area 3
Area 3 consists  of  the region to the east  of  North Main Street  and north of  Area 2,  extending to public
well  PW-3A.   The  monitoring  wells  in  this  area  initially  contained  relatively  low levels  of  MTBE and
other BTEX compounds but increased over time.  In 2005, MTBE concentrations in several monitoring
wells  were  above  2,000  µg/l.   Bedrock  in  this  area  is  relatively  deep  at  approximately  55  feet  below
grade.

Area 4
Area  4  lies  to  the  east  and  west  of  Summer  Street  and  Shea  Lane.   MTBE  and  BTEX  levels  have
remained elevated in the southern section of this area.  This area used to contain several textile mill
buildings that operated in the early to mid-1900s.  Bedrock in this area drops off to a depth of 30-feet,
compared to the bedrock encountered near the source at a depth of 20-feet.

Current property usage throughout the Site consists of a mix of both residential and commercial uses.
The Pascoag River flows along the western border of the Site.

4.1  Historical Property Use
The former North Main Street Mobil and the abutting Herald Square Shops located to the north
were formerly the location of a textile mill that operated until the 1960’s.  The Bradford Court
Apartments located east of the source was formerly a railroad station.  Railroad tracks ran through
the Site and crossed the Pascoag River somewhere between MW-58 and MW-28 (refer to Figure
1).  The mill was demolished sometime between 1962 and 1972, and the railroad was
decommissioned sometime between 1972 and 1981.

4.2  Surficial and Bedrock Geology
Surficial Geology
Surficial deposits are heterogeneous and range from fine to coarse glacial sand with some silt and
gravel.  The deposit is believed to be glacial deltaic in origin.  Finer grained sediments including
silt and well-sorted fine sands are common at depth.  Closer to the surface poorly-sorted sand and
gravel is more common.  Well logs indicate a heterogeneous dense till layer near the base of the
overburden throughout the Site.  The bedrock interface is highly fractured creating a permeable
surface for groundwater exchange between the overburden and bedrock.
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In the immediate vicinity of the source, anthropogenic fill materials are common due to
considerable textile mill activity during the last century.  Based on the historic use of this area as
a mill buried pipes, channels, and other subsurface features may also be present in this area.

Bedrock Geology
The bedrock in Areas 1, 2, 3, and 4 is composed primarily of augen granite gneiss.  The rock is
typically medium-to-coarse-grained with large feldspar porphyroclasts, and is generally variable
in compositions (mostly quartz, feldspar, biotite, hornblende, and other accessory minerals).  The
second, less common rock unit is generally fine-to-medium-grained granite gneiss that lacks
porphyroclasts, and is more quartz-rich than the augen granite gneiss.  This unit forms a narrow
gradational  lens  that  extends  from  the  south  into  the  middle  of  the  Site.   Both  rock  units  are
typically massive, but display lineation and foliation that is locally very strong.  Also, both units
are highly fractured, especially at the bedrock/overburden interface (Hermes et al., 1995; Quinn,
1967).  A bedrock contour map is provided as Figure 3.

4.3  Groundwater Classification
The  groundwater  classification  in  the  project  area,  as  determined  by  RIDEM  Office  of  Water
Resources,  is  GAA.   The  GAA  classification  applies  to  areas  where  RIDEM  considers
groundwater to be suitable for public or private drinking water use without prior treatment and
located in either a groundwater reservoir, recharge area or a wellhead protection area.  Based on
RIDEM Groundwater Protection and Wellhead Protection Area Map, the Site is located in a
community wellhead protection area.

Accordingly, RIDEM GAA Groundwater Standards for the BTEX compounds and MTBE are as
follows:

Benzene:        5 µg/l
Toluene: 1,000 µg/l
Ethylbenzene:    700 µg/l
Xylenes (total): 10,000 µg/l
MTBE:        40 µg/l

4.4  Hydraulic Conductivity
RIDEM and Zebra Environmental studied the hydraulic properties of the Site using Geoprobe™
Direct Sensing Technology during March of 2006.  A hydraulic profiling tool (HPT) was used to
determine the hydraulic conductivity of the soils at the Site.  As the HPT is driven into the
subsurface, water is pumped through a screen in the tool.  Resistance to water flow through the
screen can be used to determine the hydraulic conductivity of the soil.  In addition, the HPT is
equipped with an electrical conductivity dipole that measures soil electrical conductivity.  In this
particular study, two different flow rates were used in order to maximize the hydraulic
conductivity measurements of the coarse sands present on Site: 200 mL/min and 400 mL/min.
Results of the thirteen HPT borings are provided in Appendix A.1.

Slug tests were also performed on 23 monitoring wells throughout the Site using the Bouwer Rice
Slug Testing method.  The drawdown from the slug tests was measured using Mini Troll
transducers from In-Situ, Inc.  Both slugs of water and solid slugs constructed of PVC pipe were
used for the tests.  The following wells were slug tested in order to determine their saturated
hydraulic conductivity (Ksat): LE-1, AE-6BR, MW-14S, MW-14D, LE-15S, LE-15M, LE-
15DBR, MW-18, MW-18D, MW-28D, MW-28BR, MW-29, MW-30S, MW-30D, MW-32S,
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MW-32D, MW-33BR, MW-42D, MW-44, MW-45S, MW-45D, MW-58D.  The Bouwer Rice
calculations were completed in a Microsoft Excel based program created by the United States
Geologic Survey (USGS).  The hydraulic conductivity was determined to vary from 0.0207 feet
per  day in MW-15D to 94.148 feet  per  day in MW-15S.   A table  presenting results  of  the slug
testing is provided in Appendix A.2.

4.5  Environmental Receptors
The primary environmental receptors in the vicinity of the Site are Public Well 3A and the
Pascoag River.

Public Well-3A
Public Well-3A was installed in September 1999 and its construction consists of an outer
diameter of 16 inches extending 64 feet below grade with seven feet of screen within the bedrock.
Bedrock was encountered at 54.5 feet below grade.  The construction log and other reports on the
public well are provided in Appendix B.  PW-3A was typically pumped from 8-12 hours per day
depending on water demand at a rate of 530 gallons per minute.  After the concentrations of
MTBE in PW-3A exceeded 1,000 µg/l, the well was shut down.  It is unclear from the well
construction diagram whether or not PW-3A is screened into the overburden or not.  However, it
is probable that PW-3A was drawing water from both the overburden soils and bedrock fractures.

Three pump tests were conducted on the PW-3A: one in 2003, one in 2004, and one in 2005.  The
continuous (24 hour) pumping rates for each of these tests were chosen to mimic PW-3A’s
average pumping schedule for drinking water before the contamination was discovered.

A long-term pump test was conducted on PW-3A from September through October of 2003.  PW-
3A was pumped continuously at the rate of 146 gallons per minute.  Pumped groundwater was
run through a granular activated carbon filtration system before being discharged into the Clear
River  north  of  the  pumping  station.   Samples  were  collected  and  analyzed  for  BTEX,  MTBE,
Tert-butyl alcohol (TBA) and other gasoline oxygenates.   MTBE concentrations reached 83 µg/l
and TBA reached 381 µg/l.

RIDEM conducted a second pump test in September of 2004.  PW-3A was pumped continuously
at the rate of 177 gallons per minute for 60 days.  The maximum concentration of MTBE detected
during this test was 17 µg/l.

RIDEM conducted the third pump test in 2005 with the cooperation of the Pascoag Utility
District and the University of Rhode Island’s Department of Geosciences.  The pump test lasted
36 days from March 14 through April 20.  PW-3A was pumped initially at the rate of 240 GPM
and the MTBE concentration reached 43 µg/l.  The pumping rate was decreased to 150 GPM on
April 19, which resulted in a decrease in the MTBE concentration to 35 µg/l.

Pascoag River:
The  Pascoag  River,  which  flows  due  north,  forms  the  western  border  of  the  Site.   During  the
winter  months,  flow  in  the  Pascoag  River  is  dominated  by  water  released  from  the  Pascoag
Reservoir.  However, summer flow is dominated by base flow since the Pascoag Reservoir Dam
is closed.

The following monitoring wells were installed into the Pascoag River bed in order to sample the
groundwater below the river: MW-47, MW-48, MW-49, MW-50, MW-51, MW-52 and MW-
63R.  These wells have a one-foot screen that is hand-driven 3 feet into the riverbed. The PVC
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river bed wells were replaced with mill-slotted steel wells in the summer of 2006.  The new wells
were given the suffix ‘R’ at the end of the label to help distinguish the river bed wells from the
other shallow monitoring wells throughout the Site.  These wells also have a one-foot screen that
is hand-driven 3 feet into the riverbed.

In addition to sampling the groundwater in the riverbed, surface water samples of the Pascoag
River have been collected at each river well location.  Neither the US-EPA nor the State of Rhode
Island has a surface water standard for MTBE.  The MTBE concentrations under the Pascoag
River bed at MW-50R reached approximately 18,000 µg/l in July of 2004.

Four surface water  samples have been periodically collected at  locations along the Pascoag and
Clear Rivers.  These locations include Sayles Avenue, Summer Street, Union Avenue, Railroad
Avenue,  River  Street,  and Eccleston Field.    Sayles  Avenue is  up-gradient  of  the Site,  Summer
Street is located within the Site, and Union Avenue, and River Street are located down-gradient
of the Site.  Surface water samples collected in 2005 at each of the locations had MTBE at levels
below RIDEM GAA Standards.  No volatile organic compounds were reported above laboratory
detection limits in surface water samples collected in January 2012.

5.0 SITE ASSESSMENT

Groundwater Assessment
From 2001 through 2006, a total of ninety one (91) monitoring wells were installed at the Site to facilitate
mapping the vertical and lateral extent of the contamination.  There were forty-two (42) shallow wells,
nine (9) medium wells, fifteen (15) deep wells, fifteen (15) bedrock wells, and ten (10) river bed wells
installed across the Site.  In addition to the monitoring wells, eight (8) soil vapor wells, nine (9)
groundwater recovery wells, and fifteen (15) monitoring wells around PW-3A were installed.  The wells
are described as follows:

Bedrock wells were drilled into the bedrock until there was evidence that the first water-
bearing fracture had been reached.  Bedrock wells are open boreholes that use steel casing to
seal off the overburden to ensure that only the groundwater derived from the bedrock
fractures is being sampled.  Bedrock wells are labeled with a “BR” suffix.
Deep wells were drilled until reaching refusal at the bedrock/overburden interface.  Deep
wells have five feet of screen that terminates above the inferred bedrock/overburden interface
and are labeled with a “D” suffix.
Shallow wells were installed to straddle the surface of the water-table.  Shallow wells are
labeled with an “S” suffix or with no suffix.
Medium wells were installed at an intermediate depth between a shallow and a deep well.
Medium wells are labeled with a “M” suffix.
River wells are shallow wells with a one foot screen that were hand driven 3 feet into the
Pascoag River bed to sample the groundwater beneath the river.  River wells are labeled with
a “R” suffix.
Vapor  wells  are  shallow wells  that  were  installed  to  sample  the  soil  gas  for  VOCs.   These
wells are constructed of nylon tubing with a sparging stone attached to the end of the tubing.
They are set approximately 12 inches above the water table.  Soil vapor wells are labeled with
a “VP” suffix.
Groundwater recovery wells were pumped as part of the groundwater pump-and-treat system.
Groundwater recovery wells are labeled with a “RW” suffix.
Monitoring wells were installed around the public well during the drilling of PW-3.  These
wells were given a single letter designation (i.e. Well “A”).
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Prior to sampling a minimum of three well volumes are purged from each well.  Bedrock wells are purged
with a submersible pump, while shallow, medium, and deep monitoring wells are usually purged with a
peristaltic  pump or  a  bailer.   Purge water  from the wells  is  collected in drums and pumped through the
onsite carbon filtration system.  Monitoring wells are gauged with an Interface Probe (IP) to determine
the depth to groundwater and check for the presence of free product. The water table measurement is
subsequently corrected using top of casing (TOC) data, which has been surveyed to an assumed datum.
A groundwater contour map is provided as Figure 4.

Monitoring wells are sampled for VOCs using the EPA Method 8260B with oxygenates.  Samples are
collected with dedicated bailers and slowly transferred into glass vials preserved with hydrochloric acid.

Results from the groundwater sampling program are discussed in Section 5.0.

Soil Vapor Intrusion Assessment
In response to reports of petroleum odors RIDEM conducted a soil vapor intrusion assessment.  During
the initial site assessment conducted in 2001, volatile vapors were found to be present in three residential
buildings.  On September 28, 2001 volatile vapors measured at 92 North Main Street were between two to
three  parts  per  million  (ppm)  in  a  sump  pump  pit  located  in  the  basement.   The  sump  pump  pit  was
subsequently filled and subsequent testing indicated that volatile vapors were not present.  Volatile vapors
were also measured at Bradford Manor at concentrations between two to three ppm on November 13,
2001.  Subsequent testing indicated that elevated volatile vapor concentrations were not present at
Bradford  Manor  after  the  initial  reading.   Volatile  vapors  were  detected  at  99  North  Main  Street  at
concentrations between two to three ppm and a vapor recovery system was placed into operation until it
was removed by the property owner in April of 2002.

A soil vapor intrusion assessment was performed in 2006 and involved the installation and sampling of
eight soil vapor wells: VP-4, VP-5, VP-21, VP-22, VP-25, VP-26, VP-27 and VP-60 as shown in Figure
5.  The assessment was performed using protocol developed by the United States Environmental
Protection Agency (EPA).  The boreholes for the vapor wells were drilled using a Geoprobe™ 6601DT
drilling unit.  A sparging stone was placed on the end of nylon tubing and placed down the borehole
approximately 1-2 feet  above the water  table.   The borehole was filled with clean sand and sealed with
Bentonite approximately 12 inches below the surface.  The soil vapor wells were then capped with clean
sand and covered with road boxes.  For sampling, a minimum of three well volumes was purged out of
each soil vapor well before the samples were collected in tedlar bags.  The samples were then sent off to
be analyzed using EPA method 8260B.   No significant VOC concentrations were noted during this study.
The analytical results for the soil vapor intrusion study are provided in Appendix C.

6.0 HISTORICAL REMEDIAL ACTIONS

This section discusses remedial actions that were completed by RIDEM following the discovery of the
release in 2000 through 2006.  Table 1 below notes a 1,000-gallon kerosene UST was removed in
November of 1998 but no evidence of a release was noted at that time.  This work was completed in
several phases as described below:

Initial Site Investigation: During the initial investigation in September of 2001, vacuum
trucks and recovery well pumps were installed and used to remove free product that was
found in Area 1.
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Pilot SVE System:  In November of 2001, a pilot soil vapor extraction system (SVE) was
installed in Area 1 to remove the contaminated soil vapors close to the source area.

First UST Closure:  In December of 2001, an abandoned 2,000 gallon gasoline UST was
removed from Area 1.  The removal report noted the presence of a hole in the tank and
evidence of a release.  Approximately 800 tons of gasoline contaminated soil were removed
during the closure of this tank.

Phase I Remediation:  In December 2001, a full scale soil vapor extraction (SVE) and
groundwater pump and treat system was installed in Area 1 to continually treat contaminated
soil and groundwater near the source.  Soil vapor was collected from five points, volatile
vapors were removed with a catalytic oxidizer and vapor phase carbon, and then discharged
to the atmosphere.  Groundwater was pumped from both overburden and bedrock wells, into
an air stripping tower, through granular activated carbon, and discharged to the Pascoag
River.  Volatile vapors from the air stripping tower were removed with vapor phase carbon
before being discharged to the atmosphere.

Emergency Filtration System:  An emergency carbon filtration system was connected to
public well PW-3A in November of 2001 to remove contaminants that allowed the water
supply to be used for bathing.  This process continued until PW-3A was shut down on
January 11, 2002

Second UST Closure:  In June 2002, the four underground storage tanks previously used to
dispense gasoline and diesel fuel at 24 North Main Street were removed along with the kiosk,
canopy, tank pad, dispensers and all other UST system components.  While no evidence of
holes were noted in the USTs, approximately 1,000 cubic yards of heavily contaminated soil
was excavated, removed and properly disposed during removal operations.

Phase II Remediation: During the winter of 2002-2003, a second phase of remediation was
initiated to remediate the area between the source and Herald Square Shops located directly
to the north.  The expansion of the existing groundwater pump-and-treat system involved
installing two additional bedrock recovery wells (RW-6 and RW-9).

Phase III Remediation:  The third phase of remediation, which was performed in the fall of
2005, involved expanding the SVE system to remove impacted soil gas from the Herald
Square Shops parking lot.

Table 1:  Underground Storage Tanks Removed at the Source Area

Tank
Number

Volume
(gallons)

Contents Date Removed Condition

1 6,000 Gasoline 6/12-13/2002 No hole or leak noted
2 6,000 Gasoline 6/12-13/2002 No hole or leak noted
3 6,000 Gasoline 6/12-13/2002 No hole or leak noted
4 500 No. 2 Oil 7/27/2004 No hole or leak noted
5 1,000 Kerosene 11/9/1998 No hole or leak noted
6 6,000 Diesel 6/12-13/2002 No hole or leak noted
7 2,000 Gasoline 12/19/2001 Found Abandoned; Hole and leak noted
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At the time the above remedial actions were terminated in 2006, approximately 6,000,000 gallons of
contaminated groundwater had been treated and over 3,000 equivalent gallons of gasoline had been
removed from the Site.

7.0  CURRENT REMEDIAL ACTIONS

BETA  was  retained  by  RIDEM  in  June  2008  to  perform  a  new  phase  of  groundwater  remediation
focusing on an area behind the Herald Square Shops in the south central section of Area 4.  Historically,
groundwater in this region has exhibited some of the highest concentrations of benzene, MTBE and other
contaminants of concern.  Initially, a performance-based bid was proposed by RIDEM for the project but
due to high projected costs, a phase-based approach was implemented.  Services provided by BETA and
their impacts on the environmental condition in Area 4 are discussed in the following sections of this
report.

7.1  Area 4 Groundwater Treatment System
In October 2009, a new groundwater pump and treatment system was placed into operation to
assist in the remediation of the former gasoline release.  The treatment system, which was
designed to treat a maximum of 40 gallons per minute, originally included two (2) new 6-inch
diameter recovery/extraction wells, identified as BETA-1 and BETA-2, from which groundwater
is pumped.  BETA-1 and BETA-2 were drilled to depths of 32 feet and 28 feet below ground
surface, respectively and each extend 10 feet into bedrock.   These wells are located at the eastern
side of the Pascoag River and convey groundwater to a trailer-mounted activated carbon
adsorption system.  The locations of these two extraction wells are shown in Figure 1 and well
logs are provided in Appendix D.1.

Influent water to the treatment system originates from electric submersible pumps installed in
wells BETA-1 and BETA-2.  The pumps operate off conductance type level probes in each well.
The discharge from each pump exits the well through a pitless adapter and connects to
independent underground 2-inch schedule 80 PVC piping.  The two piping runs then enter the
trailer.  Piping located above-ground outdoors is heat traced and insulated to prevent freezing
during the winter months.

Inside the trailer, flow from each well is recorded on independent 1-½ inch diameter mechanical
flow meter/totalizers.  A gate valve is provided downstream of each flow meter to allow for
manual control of the flow rate from each well. The flow rate is adjusted so that the pumping rate
closely coincides with the well recharge rate.  This limits the number of start/stops of the
submersible pumps.  The two piping runs then combine in a common header before discharging
to a 250 gallon polyethylene equalization tank.  The equalization tank contains three float
switches that control the starting and stopping of a transfer pump and deactivate both well pumps
on a high level alarm condition.  The transfer pump conveys water to two 25-micron bag filters
installed in a parallel configuration and then through two 2,000 pound liquid phase carbon
adsorption vessels that are installed in series.  The series configuration protects the discharge and
allows the primary vessel to be alternated.  Once contaminant breakthrough is detected in the
primary vessel, its carbon is changed and it is then placed in the secondary position.  Coconut
shell based carbon is being used for its stronger affinity toward MTBE.  Following the secondary
carbon vessel, water is routed through a 2-inch flow meter/totalizer to accurately measure the
volume discharged to the Town of Burrillville wastewater collection system.  A treatment system
layout diagram and a process schematic are included as Appendices D.2 and D.3, respectively.



Groundwater Remediation Project Summary Report Page 9
Pascoag, RI July 2013

Equipment specification data sheets are included in Appendix D.4.

The two well pumps, the transfer pump and the electric heater can be operated independently
from panel mounted switches on a central control cabinet located inside the trailer.  The switches
provide hand/off /auto controls for the operator to utilize during operations.  With the switches in
the AUTO position, the well pumps are controlled by the conductance probes in the wells.  In the
HAND position the pumps are activated.  Similarly, with the switch for the transfer pump in the
AUTO position, the pump is controlled by the float switches in the equalization tank.  In HAND
position, the pump is activated.  The heater in the trailer is controlled from a temperature setting
on a thermostat with the switch in the AUTO position and is manually activated with the switch
in the HAND position.  All equipment should be left in the AUTO position during normal
operations.

The treatment system discharges to a sewer manhole located on Summer Street.  A discharge
permit for up to 25,000 gallons per day (gpd) of treated groundwater was initially granted by the
Burrillville  Sewer Commission (BSC).   At  the request  of  RIDEM, the permitted flow was later
reduced to 12,500 gpd due to lower than anticipated groundwater recharge rates.

7.1.1  Treatment System Modifications
Groundwater sampling results indicate that higher contaminant concentrations exist in the
deeper  wells  and in the bedrock layer.   In  June of  2012 two bedrock wells,  MW-28BR
and MW58BR, were converted to extraction wells to increase the volume of groundwater
being treated and possibly draw trapped gasoline from the bedrock.  MW-58BR is a new
well situated approximately 25 feet east of BETA-1 and is drilled to a depth of 65 feet
below ground surface and 34 feet into bedrock.  MW-28BR was an original well installed
by RIDEM.  It is drilled to a depth of 60 feet below ground surface and 30 feet into
bedrock.

Prior  to  installing the pumps,  pumping tests  were conducted and it  was determined that
each well could potentially yield 2 gpm.  Water level readings taken during the pump
tests at nearby or adjacent overburden wells indicate that there was no connectivity
between the overburden and bedrock wells as there was no fluctuation in groundwater
levels.  Since being placed into service, the two new wells combined yield approximately
2.5 gpm.

Groundwater is currently being pumped continuously from the four remedial wells
(BETA-1, BETA-2, MW-58BR and MW-28BR) at a combined rate of 4 to 6 gpm.

7.2  System Sampling and Monitoring
Bi-weekly Sampling of Treatment System
Effluent from the groundwater treatment system discharges to the Town of Burrillville’s
wastewater  collection  system.   The  agreement  between  the  BSC  and  RIDEM  requires  that  the
effluent be sampled on a bi-weekly basis so that the prolonged discharge of specific pollutants of
concern is prevented.  In addition, midfluent samples (after the primary activated carbon vessel)
are also collected on a bi-weekly basis to monitor for pollutant breakthrough from the primary
vessel.  Breakthrough triggers the replacement of the activated carbon in the primary vessel.
Midfluent and effluent samples are analyzed for VOCs by EPA Method 8260.  Upon receipt of
the analytical data, a letter report is issued to the BSC that states the volume of treated
groundwater discharged, and summarizes the analytical results.
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To date, approximately 6.5 million gallons of groundwater have been pumped and treated through
the system. Over time, the rate of groundwater withdrawal has dropped from over 10,000 gpd
during the initial months of operation to its present rate at approximately 4,000 gpd.  A summary
of the volume of groundwater pumped by sampling period is included in Appendix E.

Bi-weekly sampling results of the treatment system have yielded no violations.  However, low
concentrations of tert-butyl alcohol (TBA) have intermittently been detected in the midfluent and
effluent  samples.   TBA  is  a  biodegradable  breakdown  product  of  MTBE  that  is  not  readily
adsorbed onto activated carbon.  It has no adverse impact on the treatment process at the
Burrillville WWTF.  Based on the bi-weekly sampling results, the existing treatment system has
been removing the contaminants of concern, as designed.

Quarterly Groundwater Sampling
To assess the effectiveness of the remediation program, nine existing groundwater monitoring
wells in the vicinity of extraction wells BETA-1 and BETA-2 have been sampled on a quarterly
basis.  These wells were previously identified by RIDEM as MW-18S, MW-18D, MW-28S,
MW-28D, MW-45D, MW-49R, MW-58S, MW-58D and MW-59D. Samples are collected using
low flow sampling techniques and laboratory analyzed for VOCs by EPA Method 8260.  In
addition, the groundwater elevation in each well is gauged so the impacts of seasonal water table
fluctuations on contaminant concentrations can be assessed.  One composite sample of the
influent to the treatment system is also collected and analyzed on a quarterly basis to evaluate
changes in conditions.

The first round of quarterly samples collected by BETA occurred on October 3, 2009, just prior to
the activation of the treatment system.  Before that, samples had not been collected in the project
area since October 2006.  As shown in the table of quarterly groundwater sampling data presented
in Appendix F.1, in most instances contaminant concentrations dropped significantly from
October 2006 to October 2009.  This was likely due to the effectiveness of prior remedial efforts,
natural attenuation and possible pollutant migration.  Table 2 identifies contaminants that were
detected at concentrations above their respective GAA Groundwater Standards during the
October 2006, October 2009 and the recent May, August, and December 2012 sampling events.

The most recent data indicates that benzene, MTBE, naphthalene, and ethyl-benzene are still
detected in some of the sampled wells. However, contaminant concentrations have trended
downward and are currently below their respective GAA Groundwater Standards in these selected
wells, as indicated by the December 2012 sampling results in Table 2.  Graphs trending
contaminant concentrations in these nine wells are presented in Appendix F.2.

7.3  Carbon Change-outs
Carbon change-out occurs when contaminant breakthrough is detected in the midpoint sample for
more than one sampling period.  Change-outs consist of replacing the spent carbon with fresh,
regenerated coconut shell based carbon.  Original estimates based on the expected flow through
the treatment system and pollutant concentrations, indicated that one carbon vessel (2,000
pounds) would need to be changed out per quarter. However, due to reduced flows through the
system, change-outs have been required less frequently. Carbon was changed out on the
following dates: February 22, 2010, August 5, 2010, and February 1, 2012.  Spent carbon was
classified as non-hazardous and transported to an appropriate recycling facility.  Contaminant
breakthrough of the primary vessel was also recently detected in February 2013.  RIDEM is
presently deciding whether to continue operating the pump and treat system.  Once that
determination is made, the primary vessel will be changed out if operation will continue or the
carbon from both vessels will be removed and properly disposed if operations are to cease.
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History indicates that there is sufficient life in the secondary vessel for two to three months of
months of operation before contaminant breakthrough is detected.

Table 2:  Contaminants at Concentrations Above GAA Groundwater
Standard Proximate to Treatment Area

Sampling Event
Well October 2006 October 2009 May 2012 August 2012 December 2012

MW-18S Benzene (150)
MTBE (3,600)

MTBE (200)
-------- -------- --------

MW-18D

Benzene (400)
Ethylbenzene (800)
Naphthalene (190)
MTBE(5,500)

Benzene (41)
MTBE (600)
Naphthalene (52) -------- -------- --------

MW-28S MTBE (950) -------- -------- -------- --------

MW-28D

Benzene (360)
Ethylbenzene (1,600)
Naphthalene (240)
MTBE (1,100)
Toluene (1,700)

Benzene (68)
Ethylbenzene (760)
Naphthalene (130)
MTBE (190)

Benzene (13)
MTBE (53)
Naphthalene (54)

Benzene (10
Naphthalene (44)

--------

MW-45D
Benzene (320)
Naphthalene(160)
MTBE (1,600)

Benzene (65)
MTBE (200)
Naphthalene (93)

-------- -------- --------

MW-49R Benzene (25)
MTBE (260) -------- NS NS NS

MW-58S

Benzene (1,800)
Ethylbenzene (2,800)
Naphthalene (4,500)
MTBE (250)
Toluene (12,000)

Benzene (360)
Ethylbenzene(1,400)
Naphthalene (460)
MTBE (590)

-------- Benzene (38) --------

MW-58D

Benzene (790)
Ethylbenzene (2,900)
Naphthalene (290)
MTBE (1,600)
Toluene (9,200)

Benzene (190)
Ethylbenzene (1,700)
Naphthalene (480)
MTBE (330)
Toluene (4,300)

Benzene (78)
Ethylbenzene(1,300)
Naphthalene (210)
MTBE (47)

Benzene (52)
Ethylbenzene (1,100)
Naphthalene (130)
MTBE (45)

--------

MW-59D MTBE (360) -------- -------- -------- --------
NS – Not Sampled
-----  No compounds detected at concentrations above the GAA Groundwater Standard
(290) – Contaminant concentration in µg/l
GAA Groundwater Standards: Benzene:        5 g/l

Ethylbenzene:    700 g/l
MTBE:      40 g/l
Naphthalene:    100 g/l
Toluene: 1,000 g/l
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7.4 Routine Maintenance
Routine maintenance inspections are performed on a bi-weekly basis to optimize system
performance and run time.  During the inspections, BETA performs the following services:

Maintain a log of the volume of groundwater pumped from well pumps BETA-1 and
BETA-2, MW-28BR, and MW-58BR (refer to Appendix G).
Maintain a log of the volume of treated groundwater discharged to the sewer system
(refer to Appendix E).
Determine the instantaneous flow rates from the four well pumps and adjust the flow rate
to maximize pump run times and output.
Record  the  pressure  drop  across  the  influent  bag  filters.   Bags  are  replaced  when  the
differential pressure across them approaches 10 psi (approximately 2 weeks of bag life at
current flow rates).
Remove iron scale from the floats in the equalization tank to ensure proper function.
Test level floats and alarms to verify operation.

No significant repairs have been required and no major equipment items such as pumps, vessels
and tanks have been replaced to date.

8.0  GROUNDWATER SAMPLING

Prior to BETA being retained in June 2008, RIDEM had installed over 100 monitoring wells throughout
the Site at various depths.  Before 2008, the last Site-wide sampling event (Areas 1 through 4) occurred in
October 2006.  In January 2012, RIDEM requested that BETA conduct an area-wide sampling event to
determine if other regions within the Site still contain elevated contaminant concentrations.  Fifty-one
wells including six wells in the Pascoag River were sampled in Areas 2, 3 and 4.  Some of the original
wells could not be located or were found in an unserviceable condition.  Prior to collecting groundwater
samples, each well was purged of three well volumes of water using either a peristaltic pump or a
submersible pump depending on well construction.  Purge water was containerized and transported to the
existing treatment system for processing.

One groundwater sample from each monitoring well was collected using a disposable polyethylene bailer
and submitted to Con-Test Analytical Laboratory of East Longmeadow, Massachusetts for analysis of
VOCs by USEPA Method 8260B.  In addition, the groundwater elevation in each well was gauged so the
impacts of seasonal water table fluctuations on groundwater quality could be assessed.

During the January 2012 sampling event numerous VOCs indicative of gasoline constituents were
detected in most of the groundwater samples collected.  However, the only analytes that were found at
concentrations  above  their  respective  GAA  Groundwater  Standard  were  benzene,  and  MTBE  (refer  to
Table 3).  Benzene was above its GAA Groundwater Standard in wells MW-28D, MW-58D, MW-70BR,
MW-70D, LE-16, MW-33BR and MW-58BR.  MTBE was above its GAA Groundwater Standard in
wells MW-15D, MW-28D, MW-28BR, LE-16, MW-33BR and MW-58BR.

At the request of RIDEM, nine (9) additional monitoring wells were installed to replace damaged wells
and to allow further  assessment  of  contaminant  levels  in  the project  area.   New wells  were installed by
Technical Drilling Services, Inc., (TDS) under the supervision of BETA Group, Inc. from April 12-19,
2012, and included: MW-58BR, MW-59BR, MW-59D, MW-59M, MW-59S, MW-70BR, MW-71BR,
MW-71D, and MW-17BR.  Bedrock wells (BR designation) are 4-inch diameter steel cased and were
advanced using an air hammer.  Bedrock wells were drilled between 10 to 40 feet into bedrock.  See
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Appendix H.1 for the new bedrock well logs.

Over-burden wells are of conventional 2-inch diameter PVC construction and were installed with hollow
stem augers.  Five feet of 0.010-slot screen was placed at the appropriate depth.  Overburden well logs are
also included in Appendix H.1.  The locations of these wells are shown in Figure 1.  The construction
logs for the existing monitoring wells are included in Appendix H.2.

A PID was used to periodically screen from the drill cuttings for the presence of gasoline constituents or
other volatile compounds.  Low-level concentrations were detected in the cuttings from wells MW-71BR
and MW-71, which are located at the Source Area (Mobil Station property). PID readings of the cuttings
from all other wells were at background concentrations.

The nine new wells were developed between April 25 and April 30, 2012.  Effluent was containerized and
transported to the existing treatment system for processing.

A second round of Site-wide sampling was conducted in April/May 2012.  This round of sampling
included selected wells in Area 1, the new wells installed in April 2012 and the other wells in Areas 2, 3
and 4 that were sampled in January 2012.  River wells were not sampled.  In all, 57 wells were sampled.
Numerous VOCs indicative of gasoline constituents were detected in most of the groundwater samples
collected.   However,  the  only  analytes  that  were  found  at  concentrations  above  their  respective  GAA
Groundwater Standard were benzene, MTBE, naphthalene, and ethyl-benzene (refer to Table 3).
Naphthalene and ethyl-benzene were above their GAA Groundwater Standard in MW-58D during the
May 2012 sampling event.  Benzene was above its GAA Groundwater Standard in wells MW-28D, MW-
58D, MW-70BR, MW-70D, LE-16, MW-33BR and MW-58BR.  MTBE was above its Groundwater
Standard in wells MW-15D, MW-28D, MW-28BR, MW-58D, LE-16, MW-33BR and MW-58BR.

The third and fourth rounds of site-wide sampling were completed in August and November/December
2012. These rounds of sampling consisted of the same wells that were sampled in April/May 2012 and
one river well, MW-46R.  Numerous VOCs indicative of gasoline constituents were again detected in
most of the groundwater samples collected during both of these sampling events.  However, the only
analytes that were found at concentrations above their respective GAA Groundwater Standard were
benzene, MTBE, naphthalene, and ethyl-benzene (refer to Table 3). The sampling results from August
were consistent with the results from the April/May sampling event.

It should be noted that the groundwater from well MW-34BR had a visible sheen and a petroleum odor
during each sampling event, although no analytes were detected above their GAA Groundwater Standard.
Tabulated results from the total system sampling can be seen in Appendix I.

Analytical data from all groundwater samples indicates that the highest concentrations of contaminants lie
deeper in the aquifer in a zone north of the Herald Square Shops and Bradford Manner and south of
Grove Street (refer to Figure 1).  This may indicate that some gasoline from the original release remains
trapped in bedrock

8.1  GPS and Elevation Survey
The top of casing elevation at each monitoring well was surveyed to an assumed benchmark at
MW-58S in January 2012.  The top of casing elevation in the nine new wells were surveyed after
their installation in May 2012.  Casing elevations and related groundwater elevations are provided
in Appendix J.  A Trimble Geo XH GPS unit was used to locate all known wells in the project
area on June 8, 2012 to create an updated map (see Figure 1).
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Table 3: Summary of Groundwater Analytical Results for 2012

Concentration (µg/l)

Contaminant Benzene MTBE Ethyl benzene Naphthalene

GAA Groundwater Standard 5 40 700 100

Monitoring Well Sampling Date

LE-15D

1/9/2012 <1 340 <1 <10

5/2/2012 <5 440 <5 <25

8/13/2012 <5 440 <5 <10

12/3/2012 <10 970 <10 <20

MW-28D

1/9/2012 19 49 510 <100

4/30/2012 13 53 390 54

8/9/2012 10 37 230 44

11/29/2012 <1 6.4 5.9 <1

MW-28BR

1/10/2012 <2 67 <2 <20

4/30/2012 <2 110 <2 <4

8/14/2012 4.5 220 4.1 <8

12/3/2012 10 260 38 <20

MW-58D

1/9/2012 33 19 330 <50

5/4/2012 78 47 1,300 210

8/9/2012 52 45 1,100 130

11/29/2012 <1 5.6 16 5.3

MW-70BR

5/3/2012 5.3 1.4 97 31

8/9/2012 5.7 3.4 150 35

11/29/2012 1.9 2.8 26 14

MW-70D

5/3/2012 5 1 53 32

8/9/2012 10 <4 240 59

11/29/2012 <5 <5 70 23

LE-16

5/2/2012 12 50 250 27

8/13/2012 37 210 790 140

12/3/2012 58 220 1,100 110

MW-33BR

5/2/2012 10 100 28 <10

8/13/2012 5 92 12 <4

12/3/2012 2.1 66 <2 <4

MW-58BR

5/3/2012 27 79 280 70

8/14/2012 7.2 47 68 26

12/3/2012 16 63 92 37

LE-6

1/13/2012 <1 1.2 <1 <10

5/2/2012 <1 3.9 <1 <5

8/14/2012 <1 50 <1 <2

12/3/2012 <1 16 <1 <2

Notes: Values in bold typeface are equal to or above the GAA Groundwater Standard
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9.0  CONCLUSIONS

In September of 2001, methyl tertiary-butyl ether (MTBE) was discovered in the public drinking water
well PW-3A in Pascoag, RI.  The source of the contamination was determined to be the property located
at 24 North Main Street in Pascoag (North Main Street Mobil).  The extent of the release was exacerbated
as public well PW-3A drew contaminants approximately 1,500 feet in a northerly direction from the
source across an area covering approximately 20 acres.  Other contaminants of concern are all gasoline
related constituents and include benzene, ethylbenzene, toluene, xylenes, naphthalene and various
oxygenates.

Soon after the discovery of the contamination, RIDEM took over investigation and remediation of the
release.  On January 11, 2002, PW-3A was decommissioned and Pascoag’s water distribution system was
connected to the nearby Village of Harrisville’s water supply to provide the residents of Pascoag with
clean potable water.

Since remedial actions were initiated in late 2001, over 12.5 million gallons of groundwater have been
pumped from the Site, treated through activated carbon filters and discharged either to the Pascoag River
or to the Town of Burrillville’s wastewater collection system.  Approximately 6 million gallons of
groundwater were pumped from recovery wells near the Source Area through 2006 and an additional 6.5
million gallons have been pumped from extraction wells north and west of the source area from 2009
through the present.  It is estimated that over 3,100 equivalent gallons of gasoline have been removed
from the Site as a result of remedial actions.  Most of this (approximately 3,000 gallons) was removed
during the initial actions performed from 2002 through 2006 when contaminant concentrations were at
their highest.  Exact quantification of the volume of gasoline removed is difficult due to variations in
pollutant mobility and the rates of attenuation within the aquifer.

No remediation work was conducted directly in the Source Area as part of the latest remedial phase that
began in 2009.  However, a limited number of groundwater samples have been collected from the source
area.  Laboratory results from these samples indicated that groundwater containing MTBE and Benzene
above GAA Groundwater Standards was present.  Additional assessment is required to determine the
overall status of the Source Area.

9.1  Historical Groundwater Sampling Results
The approximate spatial distribution of groundwater with MTBE and/or benzene concentrations
above their respective GAA Groundwater Standards in 2002 and again in 2006 is illustrated in
Figures 5A and 5B.   In 2002 the land area with groundwater  above GAA Standards for  MTBE
and/or benzene was approximately 20 acres.  In 2006 this area had been reduced to approximately
15 acres.  While the total impacted area was not greatly reduced from 2002 to 2006 the
concentrations of contaminants present in the groundwater were significantly reduced as shown in
Table 4.  For example, MTBE in LE-16 was reduced from 55,000 µg/l in 2002 to 480 µg/l in
2006 (a 99 percent reduction in MTBE levels).
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Table 4:  Historical Reduction in Contaminant Levels

Monitoring
Well

2002 2006 2012

MTBE Benzene MTBE Benzene MTBE Benzene

AE-11 2,200 2,000 110 540 14 ND
LE-2 8 ND ND ND ND ND

LE-3d ND ND ND ND ND ND
LE-6 8,100 1,100 92 0.58 50 ND
LE-7 3,300 ND 2.2 ND 4.2 ND

LE-15M 14,000 ND 31 4.4 1.4 ND
LE-15d 97 ND 780 ND 440 ND
LE-16 55,000 3,700 480 210 210 37

MW-14d 17,000 ND ND ND ND ND
MW-18S 45,000 710 11,000 530 ND ND
MW-20d 14,000 ND 0.68 ND ND ND
MW-21d 26,000 530 480 ND 4.5 ND
MW-28d 97,000 3,400 800 490 37 10
MW-31d ND ND 3.4 ND ND ND
MW-32d 410 ND 64 0.57 ND ND

MW-33BR 19,000 190 2000 20 92 5
MW-41M NS NS 760 ND ND ND
MW-42d 8 ND 1,800 6.5 2.9 ND
MW-44 NS NS 2,400 38 4.4 ND

MW-45d NS NS 1,400 220 ND ND
MW-47R NS NS 880 14 1.8 ND
MW-49R NS NS 12 1.3 1.2 ND
MW-50R NS NS 10 0.66 4.1 3.6
MW-56 NS NS 0.55 ND ND ND

MW-58d NS NS 1,500 1,200 45 52
MW-59d NS NS 98 ND 22 1.9

MW-58BR NS NS NS NS 47 7.2
MW-70BR NS NS NS NS 3.4 5.7
MW-70d NS NS NS NS ND 10

Notes: 1:  Units for results is µg/l
2:  Bold values were above applicable GAA Groundwater Standards

(40 µg/l for MTBE and 5 µg/l for benzene)
3:  NS - Not sampled
4:  ND - Not detected above laboratory detection limits

9.2  Groundwater Sampling Results 2012
Groundwater is currently being pumped continuously from four remedial wells (BETA-1, BETA-
2, MW-28BR, and MW-58BR) located at the southern end of Area 4 at a combined rate of 4 to 5
gpm.  Pumped groundwater is conveyed to an activated carbon treatment system prior to
discharge to the Town of Burrillville’s wastewater collection system.

Analytical data from recent groundwater sampling events shows that significant progress has
been made toward the achievement of the State’s GAA Groundwater Standards as shown in
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Figure 6C.  However, the concentration of some contaminants of concern, including MTBE,
benzene and ethylbenzene remain above their respective GAA Groundwater Standards in several
monitoring wells.   The two areas currently above the GAA Groundwater Standards are shown in
Figure 6C.

The highest concentration of MTBE is present in well LE-15D having ranged from 340 g/l to
970 g/l over the four quarterly sampling events in 2012.  Well LE-15D is situated in the
southern part of Area 3 and in line with the source and public well PW-3A.  It is drilled to a depth
of 60 feet below ground surface and hammered 37 feet into bedrock.  In this same line is well LE-
16, which has exhibited MTBE concentrations ranging from 50 g/l to 220 g/l and benzene
concentrations ranging from 12 g/l  to  58 g/l.  Well LE-16 is located in the northern part of
Area  2  and  is  drilled  to  a  depth  of  38  feet  below  ground  surface  and  8  feet  into  bedrock.
Historically the concentrations of MTBE and benzene in both of these wells have been some of
the highest  recorded.   The concentration of  MTBE in well  LE-15D remains at  similar  levels  to
those  reported  in  2005.   It  should  be  noted  that  wells  LE-15D  and  LE-16  are  located  in  areas
where the bedrock is relatively flat which could be inhibiting the natural migration of the
contaminants.

In assessing the vertical distribution of contaminants, it is evident that higher concentrations of
contaminants are found in the “deep” and “bedrock” wells throughout the Site.  In addition to the
contamination noted in wells LE-15D and LE-16, strong gasoline odors and visible sheens have
been consistently noted in bedrock wells MW-33BR and MW-34BR.  These wells have
historically had high concentrations of gasoline constituents, however from the sampling
conducted during 2012, only the concentration of MTBE in MW-33BR was above the GAA
Groundwater Standard.  Well MW-33BR is drilled to a depth of 36 feet below ground surface and
20 feet into bedrock.  Well MW-34BR is drilled to a depth of 26 feet below ground surface and
12 feet into bedrock.  It is likely that as public well PW-3A was drawing contaminants to the
north and east it was also pulling the contaminants downward toward and through bedrock.  As a
result, gasoline related contaminants could remain trapped in bedrock fractures.

During the January 2012 sampling event, four existing river wells, MW-46R, MW-47R, MW-49,
and MW-50R, were sampled for VOCs.  In 2006, benzene, MTBE, and naphthalene was detected
above GAA Groundwater Standard in samples from the river wells, however the current results
were  all  well  below GAA Groundwater  Standards.   Surface  water  samples  were  also  collected
and tested for VOCs during the January 2012 sampling event.  In 2006, MTBE was detected at
low levels in surface water samples.  The results for the surface water samples collected in
January of 2012 were all below laboratory detection limits.  Based on the laboratory results,
contaminants previously present in the groundwater proximate to the Pascoag River and in the
surface water have been reduced to below current GAA Standards.

10.0  RECOMMENDATIONS

Since contaminant concentrations were detected above GAA Groundwater Standards in several
deep/bedrock wells, a permanent solution has not yet been achieved.  As such, additional remediation will
be required at the Site.  BETA’s recommendations for the Site are as follows:

The active groundwater treatment system should be operated until the next remedial phase of the
project has been determined.  Currently, the groundwater treatment system is pumping and
treating water from an area where contaminant levels are above GAA Groundwater Standards.
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The radius of influence of the pumping operation is shown on Figure 4.  Turning off the treatment
system may allow contaminants being captured by the system to again flow to the Pascoag River.
Also, the amount of subsurface volatization may increase and raise the risk for vapor intrusion
down-gradient of the treatment system.

Contaminants above GAA Groundwater Standards are still present in the vicinity of LE-15D and
LE-16.  The addition of pumping wells in this area to treat groundwater through the existing
system should be evaluated.

Due to the known presence of gasoline related contaminants at concentrations above their
respective GAA Groundwater Standards within the aquifer, no public well should be activated
and connected to the potable water distribution system without the water being first treated
appropriately.  There is a high probability that these contaminants will be drawn from the bedrock
and overburden into the water supply well.  Trapped VOCs mobilized by activating a new
drinking water well may result in vapor intrusion issues and/or adversely impact the adjacent
river.  The proper level of treatment should be reviewed thoroughly before a process is
implemented so that the public health and well-being are duly protected.  Before any new well is
activated, the public served by the well should be notified and allowed an opportunity to
comment.
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Appendix A:  Hydraulic Conductivity
A.1:  HTP Boring Results
A.2:  Slug Test Results



A.1: HTP Boring Results
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A.2: Slug Test Results



SLUG TEST REPORT

For

RI-DEM SITE: LS 0329
 24 NORTH MAIN STREET

PASCOAG, RHODE ISLAND

August 2005

Rhode Island
Department of Environmental

 Management
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INTRODUCTION

The purpose of this work is to find the saturated hydraulic conductivity for monitoring wells

within: (1) the unconsolidated aquifer sediments (2) the fractured bedrock. (Wells with BR

following the identification number indicates a Bedrock well.)

METHODS PROCEDURE & MATERIALS

Saturated hydraulic conductivity (Ksat) values were determined using the Bouwer Rice slug

test method for monitoring wells with known well and geologic information. Pressure

transducers supplied the changes in water table elevation over time. Bouwer Rice

calculations were calculated using a USGS program.

PROCEDURES

There are two slug-testing procedures used; Procedure A is used for wells that have static

water table elevations above the screened section of the well. Procedure B is used for wells

that have static water table elevations below the top of the screened interval. Procedure B can

be used for wells with water tables above the screened interval also. However Procedure B is

used to eliminate water movement into the unsaturated zone from slug displacement,

therefore the elevation curve used in Procedure B is from the removal of the displacement

slug and not from the slug entrance curve.

PROCEDURE A

1. Initial water elevation from top of casing is measured using an interface probe.

2. A pressure transducer is set to record groundwater elevation at 0.5 second intervals

Transducer is inserted into the well, water elevation is allowed to equalize due to

displacement from transducer

3. A known volume of water (1-4 gallons) is poured into the well.

4. Pressure transducer readings are taken until the initial static water elevation is reached

or lowest water elevation is reached.

5. Pressure transducer is removed and the data is downloaded into an excel database.

6. The transducer records an increase in the water elevation as a positive change,

corrections for water table elevation are made in an excel database so elevation is
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depth to water from top of well casing before use in Bouwer Rice program. This is

done by matching initial static water table, depth to water from top of casing

measured with the interface probe, to the water table elevation measurement from the

transducer’s first static measurement.

7. Time in hours: minutes: seconds: second fractions, the depth to water at the

equivalent time, depth of aquifer, initial water elevation, screened interval, volume of

slug, inner diameter of well, annulus diameter of well, fill materials, and geologic

media are entered into the slug test program. (see Bouwer Rice sheets) Elevation

measurements used in program are from the peak water elevation (highest water level

reached in the well after slug is added) to the lowest elevation the well reaches after

the slug is added.

PROCEDURE B

1. Initial water elevation from top of casing is measured using an interface probe.

2. A pressure transducer is set to start recording groundwater elevation measurements at

0.5 second intervals at a set time. Transducer is outfitted with a non-vented back shell

and is inserted into the well by lowering it with a string and securing it, water

elevation is allowed to equalize due to displacement from transducer.

3. A solid slug, 1”x 10’ or 1” x 5’ for 2” or 4” wells and .5” x 10’ or .5” x 5’ for 1”

wells are lowered quickly into the well.

Note: for all 1” wells solid slugs were lowered into well until: 1) end cap of

displacement slug rests upon the top of test well casing 2) slug interferes with the

transducer (in this situation the displacement slug is duct taped in place to prevent

movement).

4. Ample time is given for transducer measurements to be taken as the water elevation

stabilizes.

5. Solid displacement slug is quickly removed

6. Ample time is given for transducer measurements to be taken as the water elevation

stabilizes.

7. Steps 5-7 in Procedure A are repeated.
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MATERIALS

Interface Probe: Geotech Environmental Equipment, Inc

Pressure Transducer: Mini Troll Standard In-Situ Inc

Program: Win-Situ Version 4.5 (data exported to Excel )

Transducer Specifications:

  Data gathered using Linear testing
  Time between data points:            0.5 Seconds
  Measurement type:   Pressure
  Channel name:   Water Elevation
  Sensor Range:   30 PSIG.
  Specific gravity:   1
  Mode:   Surface
  User-defined reference:   100 Feet H2O
  Referenced on:   test start
  Pressure head at reference:   0.015 Feet H2O
  Firmware Version   3.09
  Unit name:   miniTROLL

Transducer Accessories: Non-vented back-shells

Hydraulic Conductivity Program: Bouwer Rice Slug analysis spreadsheet USGS

LIMITATIONS

The Bouwer Rice program uses the elevation data from the peak elevation to the lowest

recorded elevation (i.e. static elevation). Due to the immediate infiltration of the slug water

before the entire slug could be added into the well, slug volume measurements entered into

the Bouwer Rice program are corrected. To do this, the slug volume was changed to

represent the difference in volume from static to highest elevation reached, after the addition

of the slug. Conductivity values calculated with this method represent average conductivity

within screened interval.

The Bouwer Rice calculation requires depth of aquifer. Since bedrock wells are deeper than

the defined aquifer depth, aquifer depths were entered as the depth to bottom of the well.

Bedrock wells are borings into the bedrock and the fractures are assumed to be equivalent to

the screened interval.
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This report for hydraulic conductivity was done to assess the conductivity in specific well

locations. This report is not intended to be an all-inclusive investigation of the aquifer’s

conductivity. The results presented here are based on a limited number of measurements and

are not meant to represent the entire location. No warranty is expressed or implied.



Saturated Hydraulic Conductivity (Ksat)

cm/sec ft/day
LE 1 0.012 35.3282
AE 6BR 0.00086 2.4255
MW 14S 0.0084 23.7498
MW 14D 0.00016 0.4665
LE 15S 0.033 94.1480
LE 15M BR 0.0045 12.8508
LE 15D BR 0.0000073 0.0207
MW 18 0.0046 12.9800
MW 18D 0.00045 1.2793
MW 28D 0.0059 16.6086
MW 28BR 0.00017 0.4702
MW 29 0.0014 4.0542
MW 30S 0.0069 19.6283
MW 30D 0.00064 1.8063
MW 32S 0.0018 5.0648
MW 32D 0.000076 0.2142
MW 33BR 0.0007 1.9752
MW 42D 0.02 57.4217
MW 44 0.0039 11.1812
MW 45S 0.0063 17.8548
MW 45D 0.0063 17.9084
MW 58D 0.0016 4.5628



Appendix B:    PW-3A
B.1:  PW-3A Construction Logs
B.2:  Keys Associates Preliminary Engineering Survey and Report
B.3:  HydroSource Associates, Inc. Well Report
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B.2 Keys Associates Preliminary Engineering Survey and Report







































B.3 HydroSource Associates, Inc. Well Report



t=f&J5'STRY
February 21,2006

Mr. Mike Cote
RID EM
235 Promenade Street

Providence, RI 02908

SUBJECT: DATA REPORT - SUMMER STREET - PASCOAG, RI
RID EM PROJECT #LS-0329

H&P Project # MC021306-11

Mr. Cote:

Please find enclosed a data report for the above referenced location. Vapor samples were
analyzed in H&P's TO-IS laboratory.

Project Summary

The following analyses were conducted:

• 4 vapors for volatile organic compounds (VOCs) by EPA Method TO-IS

The samples were received in appropriate containers with appropriate labels, seals, and chain-of
custody documentation.

Project Narrative

The results for all analyses and required QA/QC analyses are summarized in the enclosed tables.
All calibrations, blanks, surrogates, and spike recoveries fulfill quality control criteria.

H&P Mobile GeoChemistry appreciates the opportunity to provide analytical services to RIDEM
on this project. If you have any questions relating to this data or report, please do not hesitate to
contact us.

Sincerely,

~~
Dr. Blayne Hartman

432 North Cedros Avenue, Solana Beach, California 92075 r 858 793.0401 - Fax 858 793.0404

148 South Vinewood Street, Escondido, California 92029 I 760 735.3208 - Fax 760 735.2469

3825 Industry Avenue, Lakewood, California 90712 I 562 426.6991 - Fax 562426.6995

www."oodPm,."m r '-BOO-834-08"



Project:

Project Number:

Project Manager:

Reported:

RIDEM

235 Promenade Street

MC021306-11

LS-0329

Mr. Mike CoteProvidence RI, 02908 21-Feb-06

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

VP-4 E602055-01 Vapor 09-Feb-06 10-Feb-06

VP-21 E602055-02 Vapor 09-Feb-06 10-Feb-06

VP-5 E602055-03 Vapor 09-Feb-06 10-Feb-06

VP-22 E602055-04 Vapor 09-Feb-06 10-Feb-06
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Project:

Project Number:

Project Manager:

Reported:

RIDEM

235 Promenade Street

MC021306-11

LS-0329

Mr. Mike CoteProvidence RI, 02908 21-Feb-06

Volatile Organic Compounds by EPA TO-15

H&P Mobile Geochemistry

Result Analyte Limit

Reporting

Units

Dilution

Batch Prepared Analyzed Method Notes Factor

VP-4 (E602055-01) Vapor    Sampled: 09-Feb-06   Received: 10-Feb-06

EB61401 14-Feb-06 14-Feb-06ug/m³ Air 1Methyl tert-butyl ether EPA TO-155.010
" " "" "Benzene "5.020
" " "" "Toluene "5.046
" " "" "Ethylbenzene "5.010
" " "" "m,p-Xylene "5.020
" " "" "o-Xylene "5.015

" " " "96.9 % 80-120Surrogate: 1,2-Dichloroethane-d4

" " " "97.8 % 80-120Surrogate: Toluene-d8

" " " "89.6 % 80-120Surrogate: 4-Bromofluorobenzene

VP-21 (E602055-02) Vapor    Sampled: 09-Feb-06   Received: 10-Feb-06

EB61401 14-Feb-06 14-Feb-06ug/m³ Air 1Methyl tert-butyl ether EPA TO-155.05.8
" " "" "Benzene "5.011
" " "" "Toluene "5.061
" " "" "Ethylbenzene "5.013
" " "" "m,p-Xylene "5.026
" " "" "o-Xylene "5.020

" " " "95.7 % 80-120Surrogate: 1,2-Dichloroethane-d4

" " " "96.7 % 80-120Surrogate: Toluene-d8

" " " "98.9 % 80-120Surrogate: 4-Bromofluorobenzene

VP-5 (E602055-03) Vapor    Sampled: 09-Feb-06   Received: 10-Feb-06

EB61401 14-Feb-06 14-Feb-06ug/m³ Air 1Methyl tert-butyl ether EPA TO-155.08.8
" " "" "Benzene "5.014
" " "" "Toluene "5.039
" " "" "Ethylbenzene "5.09.7
" " "" "m,p-Xylene "5.019
" " "" "o-Xylene "5.014

" " " "96.0 % 80-120Surrogate: 1,2-Dichloroethane-d4

" " " "96.0 % 80-120Surrogate: Toluene-d8

" " " "96.7 % 80-120Surrogate: 4-Bromofluorobenzene
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Project:

Project Number:

Project Manager:

Reported:

RIDEM

235 Promenade Street

MC021306-11

LS-0329

Mr. Mike CoteProvidence RI, 02908 21-Feb-06

Volatile Organic Compounds by EPA TO-15

H&P Mobile Geochemistry

Result Analyte Limit

Reporting

Units

Dilution

Batch Prepared Analyzed Method Notes Factor

VP-22 (E602055-04) Vapor    Sampled: 09-Feb-06   Received: 10-Feb-06

EB61401 14-Feb-06 14-Feb-06ug/m³ Air 1Methyl tert-butyl ether EPA TO-155.06.5
" " "" "Benzene "5.067
" " "" "Toluene "5.083
" " "" "Ethylbenzene "5.013
" " "" "m,p-Xylene "5.026
" " "" "o-Xylene "5.017

" " " "96.1 % 80-120Surrogate: 1,2-Dichloroethane-d4

" " " "98.4 % 80-120Surrogate: Toluene-d8

" " " "95.1 % 80-120Surrogate: 4-Bromofluorobenzene
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Project:

Project Number:

Project Manager:

Reported:

RIDEM

235 Promenade Street

MC021306-11

LS-0329

Mr. Mike CoteProvidence RI, 02908 21-Feb-06

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by EPA TO-15 - Quality Control

H&P Mobile Geochemistry

Batch EB61401 - Vapor

Blank (EB61401-BLK1) Prepared & Analyzed: 14-Feb-06

Dichlorodifluoromethane ug/m³ Air5.5ND
Vinyl chloride "5.0ND
Chloroethane "5.0ND
Trichlorofluoromethane "5.0ND
1,1-Dichloroethene "5.0ND
1,1,2-Trichlorotrifluoroethane "6.0ND
Methylene chloride "5.0ND
trans-1,2-Dichloroethene "5.0ND
Methyl tert-butyl ether "5.0ND
1,1-Dichloroethane "5.0ND
cis-1,2-Dichloroethene "5.0ND
Chloroform "5.0ND
1,1,1-Trichloroethane "5.0ND
1,2-Dichloroethane "5.0ND
Benzene "5.0ND
Carbon tetrachloride "5.5ND
Trichloroethene "5.0ND
Toluene "5.0ND
1,1,2-Trichloroethane "5.0ND
Tetrachloroethene "5.0ND
Ethylbenzene "5.0ND
m,p-Xylene "5.0ND
o-Xylene "5.0ND
1,1,2,2-Tetrachloroethane "6.0ND

" 103 80-120Surrogate: 1,2-Dichloroethane-d4 99.0102

" 96.2 80-120Surrogate: Toluene-d8 97.994.2

" 182 S-GC80-120Surrogate: 4-Bromofluorobenzene 77.5141
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Project:

Project Number:

Project Manager:

Reported:

RIDEM

235 Promenade Street

MC021306-11

LS-0329

Mr. Mike CoteProvidence RI, 02908 21-Feb-06

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by EPA TO-15 - Quality Control

H&P Mobile Geochemistry

Batch EB61401 - Vapor

LCS (EB61401-BS1) Prepared & Analyzed: 14-Feb-06

Dichlorodifluoromethane ug/m³ Air 101 65-1351205.5121
Vinyl chloride " 71.8 65-13572.85.052.3
Chloroethane " 53.8 65-1351005.053.9
Trichlorofluoromethane " 113 65-1351135.0128
1,1-Dichloroethene " 80.8 65-1351125.090.3
1,1,2-Trichlorotrifluoroethane " 155 65-1351176.0182
Methylene chloride " 70.8 65-1351135.079.9
trans-1,2-Dichloroethene " 80.8 65-1351085.087.3
Methyl tert-butyl ether " 73.4 65-1351045.076.0
1,1-Dichloroethane " 82.4 65-1351115.091.8
cis-1,2-Dichloroethene " 80.2 65-1351055.084.3
Chloroform " 99.4 65-1351095.0108
1,1,1-Trichloroethane " 111 65-1351075.0119
1,2-Dichloroethane " 82.4 65-1351045.085.3
Benzene " 65.0 65-1351065.068.8
Carbon tetrachloride " 128 65-1351075.5137
Trichloroethene " 109 65-1351065.0116
Toluene " 76.8 65-1351045.079.5
1,1,2-Trichloroethane " 111 65-13596.45.0107
Tetrachloroethene " 138 65-1351025.0141
Ethylbenzene " 88.4 65-13592.65.081.9
m,p-Xylene " 88.4 65-13594.65.083.6
o-Xylene " 88.4 65-13588.05.077.8
1,1,2,2-Tetrachloroethane " 140 Ql-1L65-13558.66.082.1

" 103 80-120Surrogate: 1,2-Dichloroethane-d4 95.698.5

" 96.2 80-120Surrogate: Toluene-d8 97.693.9

" 182 80-120Surrogate: 4-Bromofluorobenzene 97.8178
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Project:

Project Number:

Project Manager:

Reported:

RIDEM

235 Promenade Street

MC021306-11

LS-0329

Mr. Mike CoteProvidence RI, 02908 21-Feb-06

Notes and Definitions 

S-GC Surrogate recovery outside of control limits. The data was accepted based on valid recovery of the remaining surrogate.

Ql-1L The LCS and/or LCSD recoveries fell below the established control specifications for this analyte.  Any result for this compound is 

qualified and should be considered an estimate only.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET
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Project:

Project Number:

Project Manager:

Reported:

RIDEM

235 Promenade Street

MC072106-14

LS-0329 / Pascoag, RI

Mr. Mike CoteProvidence RI, 02908 25-Jul-06

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

VP-25 E607058-01 Vapor 20-Jul-06 21-Jul-06

VP-26 E607058-02 Vapor 20-Jul-06 21-Jul-06

VP-27 E607058-03 Vapor 20-Jul-06 21-Jul-06

VP-60 E607058-04 Vapor 20-Jul-06 21-Jul-06
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Project:

Project Number:

Project Manager:

Reported:

RIDEM

235 Promenade Street

MC072106-14

LS-0329 / Pascoag, RI

Mr. Mike CoteProvidence RI, 02908 25-Jul-06

Volatile Organic Compounds by EPA Method 8260B

H&P Mobile Geochemistry

Result Analyte Limit

Reporting

Units

Dilution

Batch Prepared Analyzed Method Notes Factor

VP-25 (E607058-01) Vapor    Sampled: 20-Jul-06   Received: 21-Jul-06

EPA 8260B21-Jul-06 21-Jul-06ug/l EG624050.1Methyl tert-butyl ether 1.0ND
"" "" ""Di-isopropyl ether 1.0ND
"" "" ""Ethyl tert-butyl ether 1.0ND
"" "" ""Tert-amyl methyl ether 1.0ND
"" "" ""Benzene 1.0ND
"" "" ""Toluene 1.0ND
"" "" ""Ethylbenzene 1.0ND
"" "" ""m,p-Xylene 2.0ND
"" "" ""o-Xylene 1.0ND
"" "" ""Tert-butyl alcohol 5.0ND

" " " "120 % 75-125Surrogate: Dibromofluoromethane

" " " "115 % 75-125Surrogate: 1,2-Dichloroethane-d4

" " " "103 % 75-125Surrogate: Toluene-d8

VP-26 (E607058-02) Vapor    Sampled: 20-Jul-06   Received: 21-Jul-06

EPA 8260B21-Jul-06 21-Jul-06ug/l EG624050.1Methyl tert-butyl ether 1.0ND
"" "" ""Di-isopropyl ether 1.0ND
"" "" ""Ethyl tert-butyl ether 1.0ND
"" "" ""Tert-amyl methyl ether 1.0ND
"" "" ""Benzene 1.0ND
"" "" ""Toluene 1.0ND
"" "" ""Ethylbenzene 1.0ND
"" "" ""m,p-Xylene 2.0ND
"" "" ""o-Xylene 1.0ND
"" "" ""Tert-butyl alcohol 5.0ND

" " " "114 % 75-125Surrogate: Dibromofluoromethane

" " " "115 % 75-125Surrogate: 1,2-Dichloroethane-d4

" " " "103 % 75-125Surrogate: Toluene-d8
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Project:

Project Number:

Project Manager:

Reported:

RIDEM

235 Promenade Street

MC072106-14

LS-0329 / Pascoag, RI

Mr. Mike CoteProvidence RI, 02908 25-Jul-06

Volatile Organic Compounds by EPA Method 8260B

H&P Mobile Geochemistry

Result Analyte Limit

Reporting

Units

Dilution

Batch Prepared Analyzed Method Notes Factor

VP-27 (E607058-03) Vapor    Sampled: 20-Jul-06   Received: 21-Jul-06

EPA 8260B21-Jul-06 21-Jul-06ug/l EG624050.1Methyl tert-butyl ether 1.0ND
"" "" ""Di-isopropyl ether 1.0ND
"" "" ""Ethyl tert-butyl ether 1.0ND
"" "" ""Tert-amyl methyl ether 1.0ND
"" "" ""Benzene 1.0ND
"" "" ""Toluene 1.0ND
"" "" ""Ethylbenzene 1.0ND
"" "" ""m,p-Xylene 2.0ND
"" "" ""o-Xylene 1.0ND
"" "" ""Tert-butyl alcohol 5.0ND

" " " "112 % 75-125Surrogate: Dibromofluoromethane

" " " "111 % 75-125Surrogate: 1,2-Dichloroethane-d4

" " " "99.6 % 75-125Surrogate: Toluene-d8

VP-60 (E607058-04) Vapor    Sampled: 20-Jul-06   Received: 21-Jul-06

EPA 8260B21-Jul-06 21-Jul-06ug/l EG624050.1Methyl tert-butyl ether 1.0ND
"" "" ""Di-isopropyl ether 1.0ND
"" "" ""Ethyl tert-butyl ether 1.0ND
"" "" ""Tert-amyl methyl ether 1.0ND
"" "" ""Benzene 1.0ND
"" "" ""Toluene 1.0ND
"" "" ""Ethylbenzene 1.0ND
"" "" ""m,p-Xylene 2.0ND
"" "" ""o-Xylene 1.0ND
"" "" ""Tert-butyl alcohol 5.0ND

" " " "116 % 75-125Surrogate: Dibromofluoromethane

" " " "116 % 75-125Surrogate: 1,2-Dichloroethane-d4

" " " "105 % 75-125Surrogate: Toluene-d8
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Project:

Project Number:

Project Manager:

Reported:

RIDEM

235 Promenade Street

MC072106-14

LS-0329 / Pascoag, RI

Mr. Mike CoteProvidence RI, 02908 25-Jul-06

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

H&P Mobile Geochemistry

Batch EG62405 - EPA 5030

Blank (EG62405-BLK1) Prepared & Analyzed: 21-Jul-06

Methyl tert-butyl ether ug/l1.0ND
Di-isopropyl ether "1.0ND
Ethyl tert-butyl ether "1.0ND
Tert-amyl methyl ether "1.0ND
Benzene "1.0ND
Toluene "1.0ND
Ethylbenzene "1.0ND
m,p-Xylene "2.0ND
o-Xylene "1.0ND
Tert-butyl alcohol "5.0ND

" 2.50 75-125Surrogate: Dibromofluoromethane 1122.81

" 2.50 75-125Surrogate: 1,2-Dichloroethane-d4 1112.78

" 2.50 75-125Surrogate: Toluene-d8 1032.58
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Project:

Project Number:

Project Manager:

Reported:

RIDEM

235 Promenade Street

MC072106-14

LS-0329 / Pascoag, RI

Mr. Mike CoteProvidence RI, 02908 25-Jul-06

Notes and Definitions 

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET
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Appendix C: Soil Vapor Intrusion Analytical Results



Appendix D: Treatment System
D.1 Extraction Well Logs (BETA-1 and BETA-2)
D.2 Treatment System Layout
D.3 Treatment System Schematic
D.4 Equipment Specifications



D.1 Extraction Well Logs (BETA-1 and BETA-2)



BETA GROUP, INC. SOIL BORING/MONITORING WELL REPORT

   PROJECT: Pascoag      BORING/WELL NO.      BETA-1

   LOCATION: 54-56 Summer Street, Pascoag, RI      PAGE  1 OF 1

   DRILLING CO: Geosearch      DATE STARTED: 1/26/2009

   EQUIPMENT: Mud-rotary truck-mounted ri      DATE FINISHED: 1/28/2009

   DRILLED BY: Rodney      SURFACE ELEVATION:

   INSPECTED BY: SJB   *Elevation based on assumed datum.
   

GROUNDWATER OBSERVATIONS  
DEPTH    STABILIZATION TIME     TYPE:

    SIZE ID:
    HAMMER WT:

        HAMMER FALL:

SAMPLING HAMMER BLOWS ON
DEPTH SAMPLER (inches)

(from-to) 0-6 6-12 12-18 18-24

 Topsoil
 Well graded orange sand seen before drilling.

 
 Mud Rotary - No visible cuttings Construction Key

 
Well Casing

 
Well Screen

10
Native Fill

 
Bentonite

 Overburden
 Sand

 
Grout

 

20

 
Bedrock/Boulder

 
 

 

 

30

 

 Bedrock
 

 

 

40 Bottom of Boring

 

 
 

 

 

50

Notes:
Well is 6-inches in diameter with a 3-foot stick-up. Screen constructed of stainless steel.  Casing made of carbon steel.

PEN/REC 
(in./in.)

SOIL 
HEADSPACE 

(ppm)
LITHOLOGY (Description of materials)

2' seam.  Lost approximately 100 gallons of bio-
degradable drilling mud.

 AUGER 
CASING

WELL 
CASING

DEPTH 
(feet) MONITORING WELL CONSTRUCTION

SAMPLER
CORE 

BARREL



BETA GROUP, INC. SOIL BORING/MONITORING WELL REPORT

   PROJECT: Pascoag      BORING/WELL NO.       BETA-2

   LOCATION: 54-56 Summer Street, Pascoag, RI      PAGE  1 OF 1

   DRILLING CO: Geosearch      DATE STARTED: 2/16/2009

   EQUIPMENT: Mud-rotary truck-mounted ri      DATE FINISHED: 2/16/2009

   DRILLED BY: Rodney      SURFACE ELEVATION:

   INSPECTED BY: SJB   *Elevation based on assumed datum.
   

GROUNDWATER OBSERVATIONS  
DEPTH    STABILIZATION TIME     TYPE:

    SIZE ID:
    HAMMER WT:

        HAMMER FALL:

SAMPLING HAMMER BLOWS ON
DEPTH SAMPLER (inches)

(from-to) 0-6 6-12 12-18 18-24

 Topsoil
 Well graded orange sand seen before drilling.

 
 Mud Rotary - No visible cuttings Construction Key

 
Well Casing

 
Well Screen

10
Native Fill

 Overburden
Bentonite

 
 Sand

 
Boulders Grout

 

20

 

 Bedrock/Boulder
 

 

 
Bottom of Boring

30

 

 
 

 

 

40

 

 
 

 

 

50

Notes:
Well is 6-inches in diameter with a 3-foot stick-up. Screen constructed of stainless steel.  Casing made of carbon steel.

DEPTH 
(feet) MONITORING WELL CONSTRUCTION

SAMPLER
CORE 

BARREL

PEN/REC 
(in./in.)

SOIL 
HEADSPACE 

(ppm)

Overburden

 AUGER 
CASING

WELL 
CASING

LITHOLOGY (Description of materials)



D.2 Treatment System Layout





D.3 Treatment System Schematic
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D.4 Equipment Specifications
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Appendix E:  Volume of Groundwater Pumped



Effluent Discharge
Groundwater Treatment System

Pascoag, RI

Date
 Monitoring Period

Discharge
(Gallons Per Day)

 Monitoring Period
Discharge

(Gallons Per
Sampling Period)

 Cumulative
Volume Pumped

(Gallons)

10/27/2009 13,450 184,800 184,800
11/3/2009 9,143 64,000 248,800
11/11/2009 10,154 81,230 330,030
11/23/2009 9,239 110,870 440,900
11/30/2009 8,400 58,800 499,700
12/7/2009 7,793 54,550 554,250
12/11/2009 8,415 33,660 587,910
12/21/2009 7,405 74,050 661,960
12/23/2009 6,548 13,095 675,055
12/30/2009 6,358 44,507 719,562
1/5/2010 6,015 36,088 755,650
1/22/2010 4,549 77,340 832,990
2/17/2010 3,806 98,960 931,950
3/5/2010 6,437 102,990 1,034,940
3/19/2010 3,945 55,225 1,090,165
4/8/2010 3,528 70,555 1,160,720
4/26/2010 8,374 150,730 1,311,450
5/13/2010 6,213 105,620 1,417,070
6/1/2010 5,788 109,970 1,527,040
6/15/2010 5,633 78,860 1,605,900
7/2/2010 5,365 91,200 1,697,100
7/20/2010 5,519 99,340 1,796,440
8/5/2010 4,962 79,390 1,875,830
8/24/2010 4,372 83,060 1,958,890
9/7/2010 3,081 43,130 2,002,020
9/28/2010 4,157 87,290 2,089,310
10/13/2010 2,885 43,270 2,132,580
10/26/2010 5,331 69,300 2,201,880
11/12/2010 4,200 71,400 2,273,280
11/30/2010 3,566 64,180 2,337,460
12/14/2010 5,301 74,220 2,411,680
12/28/2010 5,571 78,000 2,489,680
1/11/2011 2,699 37,790 2,527,470
1/25/2011 3,885 54,390 2,581,860
2/7/2011 4,352 56,580 2,638,440
2/21/2011 4,281 59,930 2,698,370
3/15/2011 5,717 125,770 2,824,140
4/6/2011 5,398 118,750 2,942,890
4/22/2011 5,026 80,420 3,023,310
5/4/2011 5,036 60,430 3,083,740
5/26/2011 4,536 99,790 3,183,530
6/10/2011 3,821 57,320 3,240,850
6/30/2011 4,005 80,090 3,320,940
7/18/2011 3,919 70,550 3,391,490
8/5/2011 3,631 65,360 3,456,850
8/22/2011 4,379 74,440 3,531,290
9/9/2011 4,391 79,040 3,610,330



Effluent Discharge
Groundwater Treatment System

Pascoag, RI

Date
 Monitoring Period

Discharge
(Gallons Per Day)

 Monitoring Period
Discharge

(Gallons Per
Sampling Period)

 Cumulative
Volume Pumped

(Gallons)

9/26/2011 4,489 76,320 3,686,650
10/11/2011 4,390 65,850 3,752,500
10/24/2011 3,758 48,860 3,801,360
11/11/2011 4,903 88,260 3,889,620
12/1/2011 4,344 86,880 3,976,500
12/22/2011 4,467 93,800 4,070,300
1/9/2012 4,106 73,900 4,144,200
2/17/2012 3,120 121,670 4,265,870
3/1/2012 3,330 43,285 4,309,155
3/16/2012 3,744 56,165 4,365,320
3/29/2012 3,428 44,560 4,409,880
4/12/2012 3,298 46,174 4,456,054
4/30/2012 2,882 51,879 4,507,933
5/15/2012 2,652 39,781 4,547,714
6/1/2012 2,905 49,381 4,597,095
6/15/2012 2,677 37,477 4,634,572
6/29/2012 2,638 36,933 4,671,505
7/17/2012 4,601 82,813 4,754,318
7/30/2012 6,964 90,530 4,844,848
8/14/2012 5,380 80,697 4,925,545
8/27/2012 6,252 81,270 5,006,815
9/12/2012 6,264 100,230 5,107,045
9/28/2012 5,300 84,805 5,191,850
10/12/2012 4,902 68,630 5,260,480
10/25/2012 4,824 62,715 5,323,195
11/9/2012 4,970 74,555 5,397,750
11/30/2012 4,359 91,540 5,489,290
12/13/2012 6,381 82,950 5,572,240
12/27/2012 5,338 74,730 5,646,970
1/11/2013 5,301 79,510 5,726,480
1/28/2013 4,676 79,495 5,805,975
2/13/2013 4,408 70,525 5,876,500
2/26/2013 4,449 57,840 5,934,340
3/13/2013 5,452 81,780 6,016,120
3/29/2013 5,074 81,180 6,097,300
4/11/2013 4,712 61,255 6,158,555
4/26/2013 4,444 66,657 6,225,212
5/10/2013 3,878 54,293 6,279,505
5/24/2013 3,153 44,140 6,323,645
6/10/2013 3,406 57,900 6,381,545
6/24/2013 4,581 64,130 6,445,675
7/8/2013 4,073 57,017 6,502,692

Average Daily Flow 5,081 --



Appendix F: Groundwater Data Proximate to Treatment System
F.1. Groundwater Sampling Data
F.2. Concentration Trending Graphs



F.1. Groundwater Sampling Data



Quarterly Groundwater Analytical Results
Pascoag, Rhode Island

M
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ng
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el
l
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m
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e

D
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e

10/19/2006 * NA 150 NA NA 87 NA NA 3,600 61 NA NA 30 U NA NA 16 U
10/13/2009 4.61 1.9 4.7 5.0 4.4 14 1.0 U 200 4.4 1.0 U 1.0 U 1.0 U 3.4 1.0 U 3.0 U
1/22/2010 4.05 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4.4 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
4/26/2010 4.32 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4.2 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
7/20/2010 5.12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4.5 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
9/14/2010 4.98 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.8 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
1/25/2011 4.33 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.2 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
4/22/2011 4.45 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4.8 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
7/18/2011 4.94 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.8 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

10/31/2011 2.54 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
1/9/2012 3.71 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

4/30/2012 3.06 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
8/9/2012 3.86 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

11/29/2012 3.28 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

10/19/2006 * NA 400 NA NA 800 NA NA 5,500 190 NA NA 38 NA NA 30
10/13/2009 4.24 41 5.4 10 140 61 10 600 52 53 1.0 U 1.0 U 19 1.0 U 12
1/22/2010 3.41 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.1 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
4/26/2010 4.00 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.2 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
7/20/2010 4.80 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U 3.0 U
9/14/2010 4.86 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 46 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
1/25/2011 4.02 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.7 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
4/22/2011 4.06 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.6 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
7/18/2011 4.68 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.9 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

10/31/2011 2.06 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
1/9/2012 3.37 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

4/30/2012 2.91 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
8/9/2012 3.75 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

11/29/2012 3.11 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
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Quarterly Groundwater Analytical Results
Pascoag, Rhode Island
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10/19/2006 * NA 2.6 NA NA 2.6 NA NA 950 5.0 U NA NA 6.0 U NA NA 11 U
10/13/2009 7.31 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 39 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
1/22/2010 6.80 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
4/26/2010 6.82 1.0 U 1.0 U 1.0 U 1.2 1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
7/20/2010 7.5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 6.2 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
9/14/2010 7.58 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 15 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
1/25/2011 6.95 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.4 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
4/22/2011 6.9 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
7/18/2011 7.38 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 89 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

10/31/2011 5.08 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
1/9/2012 6.08 1.0 U 1.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

4/30/2012 5.38 1.0 U 1.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
8/9/2012 6.45 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

11/29/2012 5.85 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

10/19/2006 * NA 360 NA NA 1,600 NA NA 1,100 240 NA NA 1,700 NA NA 2.0 U
10/13/2009 6.96 68 32 18 720 81 8.7 190 130 180 1.0 U 150 540 320 1,860
1/22/2010 6.48 36 30 10 640 64 5.8 110 80 140 1.0 U 93 530 190 1,360
4/26/2010 6.60 58 50 U 50 U 850 62 50.0 U 120 100 U 130 50 U 750 720 190 2,550
7/20/2010 7.28 16 4.4 3.5 200 20 2.0 U 140 17 42 2.0 U 2.0 U 59 2.0 U 52
9/14/2010 7.34 31 11 10.0 U 550 48 10.0 U 100 84 100 10.0 U 170 390 120 1,200
1/25/2011 6.58 7.7 2.5 1.0 U 53 3.5 1.0 U 36 6.3 6.4 1.0 U 8.9 57 23 208
4/22/2011 6.55 22 18 10.0 U 490 45 10.0 U 75 74 97 10.0 U 230 450 96 1,160
7/18/2011 7.11 15 15 10.0 U 420 39 10.0 U 60 100 85 10.0 U 28 350 80 760

10/31/2011 4.84 50 U 50 U 50 U 760 58 50.0 U 67 280 120 50.0 U 130 680 170 2,050
1/9/2012 -- 19 16 10.0 U 510 43 10.0 U 49 100 U 92 10.0 U 21 450 110 1,170

4/30/2012 5.21 13 10.0 U 10.0 U 390 34 10.0 U 53 54 74 10.0 U 26 430 100 707
8/9/2012 6.2 10 12 5.4 230 28 5.0 U 37 44 61 5.0 U 8 230 33 263

11/29/2012 5.64 1.0 U 1.0 U 1.0 U 5.9 1.0 U 1.0 U 6.4 2.0 U 1.0 U 1.0 U 1.3 4.6 1 13.6

MW-28d

MW-28s



Quarterly Groundwater Analytical Results
Pascoag, Rhode Island
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10/19/2006 * NA 320 NA NA 480 NA NA 1,600 160 NA NA 59 NA NA 4.0 U
10/14/2009 4.77 65 10 11 280 51 7.2 200 93 100 1.0 U 4.6 200 18 229
1/22/2010 4.35 33 5.6 4.1 160 28 1.5 120 21 40 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
4/26/2010 4.28 17 1.4 2.6 68 17 1.0 U 78 4.9 21 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
7/20/2010 4.89 11 1.0 U 1.7 13 11 1.0 U 77 2.0 U 8 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
9/14/2010 4.96 8.6 1.0 U 1.1 1.7 8.2 1.0 U 68 2.0 U 6.7 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
1/25/2011 4.55 3.2 1.0 U 1.0 U 1.0 U 4.2 1.0 U 40 2.0 U 1.3 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
4/22/2011 4.15 3.7 1.0 U 1.4 9.1 7.2 1.0 U 43 4.7 5.8 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
7/18/2011 4.92 1.0 U 1.0 U 1.0 U 1.0 U 3.5 1.0 U 33 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

10/31/2011 2.94 1.1 1.0 U 1.0 U 1.0 U 2.3 1.0 U 23 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
1/9/2012 3.78 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.7 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

4/30/2012 3 1.0 U 1.0 U 1.0 U 1.0 U 2.1 1.0 U 17 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
8/10/2012 3.74 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

11/30/2012 3.51 1.8 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.8 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

10/24/2006 * NA 25 NA NA 31 NA NA 260 7.9 NA NA 5.1 NA NA 35.9
10/14/2009 3.12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4.8 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 3.0 U
1/22/2010 2.8 1.0 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 12 1.0 U 2.0 U 2.0 U 2.0 U 2.0 U 1.0 3.0 U
4/26/2010 2.9 35 5.0 U 5.0 U 5.0 U 23 5.0 U 180 16 28 5.0 U 5.0 U 43 28 44
7/20/2010 3.28 12 3.4 2.3 24 12 1.0 U 51 8.3 14 1.0 U 1.0 U 12 10 8.5
9/14/2010 3.34 3.1 1.2 1.0 U 3.6 3.3 1.0 U 7.6 3.1 4.2 1.0 U 1.0 U 2.4 2.3 3.0 U
1/25/2011 2.7 1.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.5 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
4/22/2011 3.04 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 7.4 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
7/18/2011 3.08 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

10/31/2011 0.98 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
1/9/2012 2.05 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.2 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

MW-49r

MW-45d



Quarterly Groundwater Analytical Results
Pascoag, Rhode Island
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GA Groundwater Objectives
D
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10/19/2006 * NA 1,800 NA NA 2,800 NA NA 250 4,500 NA NA 12,000 NA NA 80 U
10/13/2009 10.84 360 42 26 1,400 140 10 590 460 340 16 460 1,100 520 3,400
1/22/2010 8.85 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 210 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
4/26/2010 11.08 30 5.0 U 5.0 U 140 10 5.0 U 78 10 15 5.0 U 5.0 U 47 5.0 U 86.9
7/20/2010 11.9 130 5.0 U 5.0 U 410 36 5.0 U 89 91 68 5.0 U 69 110 5.0 U 221
9/14/2010 11.94 340 5.0 U 5.0 U 1.0 U 49 5.0 U 200 150 92 5.0 U 530 390 29 1,290
1/25/2011 10.85 6.6 1.0 U 1.0 U 6.6 2.2 1.0 U 34 7.1 3.1 1.0 U 1.0 U 1.3 1.3 3.0 U
4/22/2011 10.4 2.9 1.0 U 1.0 U 8.3 1.0 U 1.0 U 14 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
7/18/2011 11.48 35 1.0 U 1.0 U 3.7 14 1.0 U 35 32 12 1.0 U 1.2 1.0 U 1.0 U 3.0 U

10/31/2011 8.19 12.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 22 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
1/9/2012 9.75 1.2 1.0 U 1.0 U 8.0 1.5 1.0 U 5.2 10.0 U 1.0 U 1.0 U 1.0 U 3.6 1.0 U 3.0 U
5/4/2012 8.85 3.0 1.0 U 1.0 U 1.1 1.2 1.0 U 7.9 2.0 U 1.0 U 1.0 U 1.0 U 4.4 1.0 U 7.9
8/9/2012 10.51 38 2.4 2.3 40 30 1.0 U 25 70 20 1.0 U 1.0 U 1.2 1.0 U 3.0 U

11/29/2012 9.5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

10/19/2006 * NA 790 NA NA 2,900 NA NA 1,600 290 NA NA 9,200 NA NA 6.0 U
10/13/2009 8.81 190 47 27 1,700 140 12 330 480 360 16 4,200 1,400 570 5,800
1/22/2010 7.81 97 38 U 11 U 2,100 110 U 6.3 170 180 260 1.0 U 6,300 1 U 1.0 U 7,900
4/26/2010 9.18 330 100 U 100 U 2,500 100 U 130 120 100 U 280 100 U 7,500 2,100 480 10,200
7/20/2010 9.85 160 100 U 100 U 1,700 100 100 U 230 200 U 230 100 U 3,300 1,700 400 6,500
9/14/2010 9.98 160 37 25.0 U 1,700 100 25.0 U 220 210 230 25.0 U 2,500 1,400 370 5,700
1/25/2011 9.28 23 3.0 1.4 120 13 1.0 U 79 42 25 1.0 U 38 44 8.8 89
4/22/2011 10.05 220 50.0 U 50.0 U 1,900 110 50.0 U 70 310 250 50.0 U 6,300 1,900 400 8,000
7/18/2011 9.65 120 40 11 1,700 110 10.0 U 97 280 250 10.0 U 3,200 1,500 400 7,700

10/31/2011 6.82 70 50.0 U 50.0 U 1,100 68 50.0 U 52 280 140 50.0 U 1,300 970 210 4,000
1/9/2012 8.11 33 5.0 U 5.0 U 330 23 5.0 U 19 50 U 31 5.0 U 5.6 72 5.0 U 152
5/4/2012 8.05 78 22 20 U 1,300 91 20 U 47 210 220 20.0 U 360 1,500 310 4,100
8/9/2012 8.58 52 29 20.0 U 1,100 67 20.0 U 45 130 170 20.0 U 160 1,100 270 3,600

11/29/2012 7.85 1.0 U 1.0 U 1.0 U 16 3.4 1.0 U 5.6 5.3 4.6 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

MW-58s

MW-58d



Quarterly Groundwater Analytical Results
Pascoag, Rhode Island
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GA Groundwater Objectives
D
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th

to
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10/19/2006 * NA 0.85 NA NA 3.0 U NA NA 360 3.0 U NA NA 3.0 U NA NA 2.0 U
10/14/2009 5.17 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 32 1.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
1/22/2010 NM -- -- -- -- -- -- -- -- -- -- -- -- -- --
4/26/2010 4.02 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 1.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
7/20/2010 4.88 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
9/14/2010 4.98 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 13 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
1/25/2011 NM -- -- -- -- -- -- -- -- -- -- -- -- -- --
4/22/2011 4.08 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
7/18/2011 4.76 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

10/31/2011 2.58 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.2 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
1/9/2012 3.5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U

Notes:

NA = Not Available

* = Latest RIDEM sampling data
NM = Not measured (Well inaccessible)

NE = No Established StandardBOLD = Detection
BOLD and SHADED = Exceeds the GA Groundwater Objective
U = Below Reported Laboratory Detection Limits

MW-59d



F.2. Concentration Trending Graphs
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Appendix G: Pumping Wells Flow Meter Records



Date Time WP #1
Pumping Rate

(gpm) WP #2
Pumping Rate

(gpm) 58BR
Pumping

Rate (gpm) 28BR
Pumping Rate

(gpm) Discharge

7/17/2012 2,304,410 1,716,430 14,815 13,373 4,754,318

7/30/2012 2,320,490 16,080 0.859 1,723,568 7,138 0.381 6,225 26,130 1.396 43,010 29,637 1.583 4,844,848

8/14/2012 2,336,034 15,544 0.720 1,732,253 8,685 0.402 20,035 13,810 0.639 72,761 29,751 1.377 4,925,545

8/27/2012 2,353,030 16,996 0.908 1,742,715 10,462 0.559 30,493 10,458 0.559 104,027 31,266 1.670 5,006,815

9/11/2012 13:30 2,373,180 20,150 0.933 1,761,050 18,335 0.849 38,789 8,296 0.384 138,147 34,120 1.580

9/12/2012 12:00 2,374,415 1,235 0.915 1,762,152 1,102 0.816 38,789 - 140,178 2,031 1.504 5,107,045

9/28/2012 9:00 2,395,575 21,160 0.926 1,779,730 17,578 0.769 -- 174,050 33,872 1.482 5,191,850

10/12/2012 9:00 2,415,020 19,445 0.965 1,792,350 12,620 0.626 -- 201,626 27,576 1.368 5,260,480

10/25/2012 9:00 2,433,305 18,285 0.977 1,806,245 13,895 0.742 -- 224,085 22,459 1.200 5,323,195

11/9/2012 9:00 2,455,360 22,055 1.021 1,825,910 19,665 0.910 -- 247,792 23,707 1.098 5,397,750

11/30/2012 9:00 2,484,750 29,390 0.972 1,845,500 19,590 0.648 -- 277,718 29,926 0.990 5,489,290

12/4/2012 283,427 5,709

12/13/2012 14:00 2,502,315 17,565 0.918 1,855,090 9,590 0.501 65,964 -- -- 12,102 12,102 0.934 5,572,240

12/27/2012 9:00 2,520,500 18,185 0.902 1,865,365 10,275 0.510 82,553 16,589 0.823 32,655 20,553 1.019 5,646,970

1/11/2013 14:00 2,540,449 19,949 0.911 1,876,785 11,420 0.521 93,990 11,437 0.522 59,935 27,280 1.346 5,726,480

1/28/2013 13:30 2,561,435 20,986 0.857 1,888,235 11,450 0.468 102,176 8,186 0.334 90,218 30,283 1.237 5,805,975

2/13/2013 13:30 2,579,985 18,550 0.805 1,899,750 11,515 0.500 107,363 5,187 0.225 117,857 27,639 1.200 5,876,500

2/26/2013 9:30 2,594,500 14,515 0.791 1,909,915 10,165 0.554 111,915 4,552 0.248 139,615 21,758 1.185 5,934,340

3/13/2013 9:30 2,611,880 17,380 0.805 1,930,145 20,230 0.937 121,140 9,225 0.427 164,915 25,300 1.171 6,016,120

3/26/2013 13:30 2,629,615 17,735 0.762 1,949,482 19,337 0.831 130,045 8,905 0.383 190,436 25,521 1.096 6,097,300

4/11/2013 13:30 2,643,050 13,435 0.718 1,964,765 15,283 0.816 136,186 6,141 0.328 209,058 18,622 0.995 6,158,555

4/26/2013 13:30 2,657,530 14,480 0.670 1,982,015 17,250 0.799 142,487 6,301 0.292 229,497 20,439 0.946 6,225,212

5/10/2013 11:30 2,670,527 12,997 0.649 1,993,501 11,486 0.573 147,768 5,281 0.264 247,617 18,120 0.904 6,279,505

5/24/2013 13:30 2,683,562 13,035 0.647 2,001,775 8,274 0.410 -- 265,411 17,794 0.883 6,323,645

6/10/2013 13:30 2,699,310 15,748 0.643 2,015,290 13,515 0.552 -- 286,801 21,390 0.874 6,381,545

6/24/2013 13:30 2,713,605 14,295 0.709 2,038,580 23,290 1.155 -- 305,271 18,470 0.916 6,445,675

7/8/2013 12:30 2,726,570 12,965 0.645 2,056,602 18,022 0.897 -- 323,149 17,878 0.889 6,502,692

Totalizer Readings (Gals)



Appendix H: Monitoring Construction Logs
H.1. New Monitoring Well Construction Logs
H.2. Existing Monitoring Well Construction Logs



H.1. New Monitoring Well Construction Logs



BETA GROUP, INC. SOIL BORING/MONITORING WELL REPORT

   PROJECT: Pascoag      BORING/WELL NO. MW-59BR

   LOCATION:  Summer Street, Pascoag, RI      PAGE  1 OF 2

   DRILLING CO: Technical Drilling Services, Inc.      DATE STARTED: 4/12/2012

   EQUIPMENT: Hollow Stem Auger & Air Hammer      DATE FINISHED: 4/16/2012

   DRILLED BY: Gary      SURFACE ELEVATION:

   INSPECTED BY: AAF   *Elevation based on assumed datum.
   

GROUNDWATER OBSERVATIONS  
DEPTH    STABILIZATION TIME     TYPE:

    SIZE ID:
    HAMMER WT:

        HAMMER FALL:

SAMPLING HAMMER BLOWS ON
DEPTH SAMPLER (inches)
(from-to) 0-6 6-12 12-18 18-24

 
 

 
 Construction Key

 
4" Steel Well Casing

 
Well Screen

10

 
Bentonite

 
 Sand

 
Grout

 
Bedrock

20

 

 
 

 

 

30

 

 
 

 

 

40

 

 
 

 

 

50

 

PEN/REC 
(in./in.)

SOIL 
HEADSPACE 

(ppm)

Native Fill/Cuttings 
Backfull

 AUGER 
CASING WELL CASING

Topsoil

CORE 
BARRE

DEPTH 
(feet) MONITORING WELL CONSTRUCTION

SAMPLER

LITHOLOGY (Description of materials)

Fine to coarse sand with some trace gravel.              
Overburden

Top of Bedrock - Weathered Rock

Bedrock



BETA GROUP, INC. SOIL BORING/MONITORING WELL REPORT
   PROJECT: Pascoag      BORING/WELL NO. MW-59BR
   LOCATION:  Summer Street, Pascoag, RI      PAGE  2 OF 2
   DRILLING CO: Technical Drilling Services, Inc.      DATE STARTED: 4/12/2012
   EQUIPMENT: Hollow Stem Auger & Air Hammer      DATE FINISHED: 4/16/2012
   DRILLED BY: Gary      SURFACE ELEVATION:
   INSPECTED BY: AAF *Elevation based on assumed datum.

   
GROUNDWATER OBSERVATIONS  

DEPTH    STABILIZATION TIME     TYPE:
    SIZE ID:
    HAMMER WT:

        HAMMER FALL:

SAMPLING HAMMER BLOWS ON
DEPTH SAMPLER (inches)
(from-to) 0-6 6-12 12-18 18-24

 
56

 
 Construction Key

60
4" Steel Well Casing

 
Well Screen

 

 
Bentonite

 
 Sand

70
Grout

 
Bedrock

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

CORE 
BARRE

 AUGER 
CASING WELL CASING

DEPTH 
(feet)

PEN/REC 
(in./in.)

SOIL 
HEADSPACE 

(ppm)
LITHOLOGY (Description of materials) MONITORING WELL CONSTRUCTION

Fractured Bedrock

Notes: Well is 4-inches in diameter and is flush mounted with a road box. Casing made of steel. 

Bottom of Boring
Native Fill/Cuttings 

Backfull

SAMPLER



BETA GROUP, INC. SOIL BORING/MONITORING WELL REPORT

   PROJECT: Pascoag      BORING/WELL NO. MW-58BR

   LOCATION:  Summer Street, Pascoag, RI      PAGE  1 OF 2

   DRILLING CO: Technical Drilling Services, Inc.      DATE STARTED: 4/12/2012

   EQUIPMENT: Hollow Stem Auger & Air Hammer      DATE FINISHED: 4/19/2012

   DRILLED BY: Gary      SURFACE ELEVATION:

   INSPECTED BY: AAF   *Elevation based on assumed datum.
   

GROUNDWATER OBSERVATIONS  
DEPTH    STABILIZATION TIME     TYPE:

    SIZE ID:
    HAMMER WT:

        HAMMER FALL:

SAMPLING HAMMER BLOWS ON
DEPTH SAMPLER (inches)

(from-to) 0-6 6-12 12-18 18-24

 
 

 
 Construction Key

 
4" Steel Well Casing

 
Well Screen

10

 
Bentonite

 
 Sand

 
Grout

 
Bedrock

20

 

 
 

 

 

30

 

 
 

 

 

40

 

 
 

 

 

50

 AUGER 
CASING

CORE 
BARRE

WELL 
CASINGSAMPLER

DEPTH 
(feet)

PEN/REC 
(in./in.)

SOIL 
HEADSPACE 

(ppm)
LITHOLOGY (Description of materials) MONITORING WELL CONSTRUCTION

Native Fill/Cuttings 
Backfull

Silt with some sand and trace clay.                      
Overburden

Tope of Bedrock - Weathered Rock

Bedrock

Topsoil



BETA GROUP, INC. SOIL BORING/MONITORING WELL REPORT
   PROJECT: Pascoag      BORING/WELL NO. MW-58BR
   LOCATION:  Summer Street, Pascoag, RI      PAGE  2 OF 2
   DRILLING CO: Technical Drilling Services, Inc.      DATE STARTED: 4/12/2012
   EQUIPMENT: Hollow Stem Auger & Air Hammer      DATE FINISHED: 4/19/2012
   DRILLED BY: Gary      SURFACE ELEVATION:
   INSPECTED BY: AAF   *Elevation based on assumed datum.

   
GROUNDWATER OBSERVATIONS  

DEPTH    STABILIZATION TIME     TYPE:
    SIZE ID:
    HAMMER WT:

SAMPLING HAMMER BLOWS ON
DEPTH SAMPLER (inches)

(from-to) 0-6 6-12 12-18 18-24

 
56

 
 Construction Key

60
4" Steel Well Casing

 
Well Screen

 

 
Bentonite

 
 Sand

70
Grout

 
Bedrock

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 AUGER 
CASING

CORE 
BARRE

WELL 
CASINGSAMPLER

SOIL 
HEADSPACE 

(ppm)
LITHOLOGY (Description of materials) MONITORING WELL CONSTRUCTION

Notes: Well is 4-inches in diameter with a three foot stand-pipe. Casing made of steel. 

DEPTH 
(feet)

PEN/REC 
(in./in.)

Native Fill/Cuttings 
Backfull

Bedrock

Bottom of Boring



BETA GROUP, INC. SOIL BORING/MONITORING WELL REPORT

   PROJECT: Pascoag      BORING/WELL NO. MW-59D

   LOCATION:  Summer Street, Pascoag, RI      PAGE  1 OF 1

   DRILLING CO: Technical Drilling Services, Inc.      DATE STARTED: 4/13/2012

   EQUIPMENT: Hollow-Stem Auger      DATE FINISHED: 4/13/2012

   DRILLED BY: Gary      SURFACE ELEVATION:

   INSPECTED BY: AAF   *Elevation based on assumed datum.
   

GROUNDWATER OBSERVATIONS  
DEPTH    STABILIZATION TIME     TYPE:

    SIZE ID:
    HAMMER WT:

        HAMMER FALL:

SAMPLING HAMMER BLOWS ON
DEPTH SAMPLER (inches)
(from-to) 0-6 6-12 12-18 18-24
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2" PVC Well Casing

 
2" PVC Well Screen

10

 
Bentonite

 
 Sand
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40

 

 
 

 

 

50

Notes:
Well is 2-inches diameter PVC that is flush mounted with a road box. The 5 feet of screen is PVC 10-slot screen. 

 AUGER 
CASING

BARRE
L

WELL 
CASINGSAMPLER

Native Fill/Cuttings 
Backfull

Bottom of Boring

DEPTH 
(feet)

PEN/REC 
(in./in.)

SOIL 
HEADSPACE 

(ppm)
LITHOLOGY (Description of materials) MONITORING WELL CONSTRUCTION

Sand and silt with trace gravel

Topsoil



BETA GROUP, INC. SOIL BORING/MONITORING WELL REPORT

   PROJECT: Pascoag      BORING/WELL NO. MW-59M

   LOCATION:  Summer Street, Pascoag, RI      PAGE  1 OF 1

   DRILLING CO: Technical Drilling Services, Inc.      DATE STARTED: 4/13/2012

   EQUIPMENT: Hollow-Stem Auger      DATE FINISHED: 4/13/2012

   DRILLED BY: Gary      SURFACE ELEVATION:

   INSPECTED BY: AAF   *Elevation based on assumed datum.
   

GROUNDWATER OBSERVATIONS  
DEPTH    STABILIZATION TIME     TYPE:

    SIZE ID:
    HAMMER WT:

        HAMMER FALL:

SAMPLING HAMMER BLOWS ON
DEPTH SAMPLER (inches)
(from-to) 0-6 6-12 12-18 18-24

 
 

 
 Construction Key

 
2" PVC Well Casing

 
2" PVC Well Screen

10

 
Bentonite

 
 Sand

 

 

20

 

 
 

26

 

30

 

 
 

 

 

40

 

 
 

 

 

50

Notes:
Well is 2-inches diameter PVC that is flush mounted with a road box. The 5 feet of screen is PVC 10-slot screen. 

Topsoil

 AUGER 
CASING

BARRE
L

WELL 
CASINGSAMPLER

Native Fill/Cuttings 
Backfull

DEPTH 
(feet)

PEN/REC 
(in./in.)

SOIL 
HEADSPACE 

(ppm)
LITHOLOGY (Description of materials) MONITORING WELL CONSTRUCTION

Fine to coarse sand with trace gravel 

Bottom of Boring



BETA GROUP, INC. SOIL BORING/MONITORING WELL REPORT

   PROJECT: Pascoag      BORING/WELL NO. MW-59S

   LOCATION:  Summer Street, Pascoag, RI      PAGE  1 OF 1

   DRILLING CO: Technical Drilling Services, Inc.      DATE STARTED: 4/13/2012

   EQUIPMENT: Hollow-Stem Auger      DATE FINISHED: 4/13/2012

   DRILLED BY: Gary      SURFACE ELEVATION:

   INSPECTED BY: AAF   *Elevation based on assumed datum.
   

GROUNDWATER OBSERVATIONS  
DEPTH    STABILIZATION TIME     TYPE:

    SIZE ID:
    HAMMER WT:

        HAMMER FALL:

SAMPLING HAMMER BLOWS ON
DEPTH SAMPLER (inches)
(from-to) 0-6 6-12 12-18 18-24

 
 

 
 Construction Key

 
2" PVC Well Casing

 
2" PVC Well Screen

10

 
Bentonite

 
 Sand

 

 

20

 

 
 

26

 

30

 

 
 

 

 

40

 

 
 

 

 

50

Notes:
Well is 2-inches diameter PVC that is flush mounted with a road box. The 5 feet of screen is PVC 10-slot screen. 

Fine to coarse sand with trace gravel 

Bottom of Boring

 AUGER 
CASING

BARRE
L

WELL 
CASINGSAMPLER

DEPTH 
(feet)

PEN/REC 
(in./in.)

SOIL 
HEADSPACE 

(ppm)
LITHOLOGY (Description of materials) MONITORING WELL CONSTRUCTION

Native Fill/Cuttings 
Backfull

Topsoil



BETA GROUP, INC. SOIL BORING/MONITORING WELL REPORT

   PROJECT: Pascoag      BORING/WELL NO. MW-70BR

   LOCATION: Former Gas Station, North Main St., Pascoag RI      PAGE  1 OF 1

   DRILLING CO: Technical Drilling Services, Inc.      DATE STARTED: 4/16/2012

   EQUIPMENT: Hollow Stem Auger & Air Hammer      DATE FINISHED: 4/18/2012

   DRILLED BY: Gary      SURFACE ELEVATION:

   INSPECTED BY: AAF   *Elevation based on assumed datum.
   

GROUNDWATER OBSERVATIONS  
DEPTH    STABILIZATION TIME     TYPE:

    SIZE ID:
    HAMMER WT:

        HAMMER FALL:

SAMPLING HAMMER BLOWS ON
DEPTH SAMPLER (inches)
(from-to) 0-6 6-12 12-18 18-24

 
 

 
 Construction Key

 
4" Steel Well Casing

 
Well Screen

10

 
Bentonite

 
 Sand

 
Grout

 
Bedrock

20

 

 
 

 

 

30

 

 
 

 

 

40

 

 
 

 

 

50

 

Notes: Well is 4-inches in diameter with a three foot stand-pipe. Casing made of steel. 

Silty sand with some trace gravel.                       
Overburden

Bottom of Boring

Bedrock

Topsoil

Native Fill/Cuttings 
Backfull

 AUGER 
CASING

BARRE
L WELL CASINGSAMPLER

DEPTH 
(feet)

PEN/REC 
(in./in.)

SOIL 
HEADSPACE 

(ppm)
LITHOLOGY (Description of materials) MONITORING WELL CONSTRUCTION



BETA GROUP, INC. SOIL BORING/MONITORING WELL REPORT

   PROJECT: Pascoag      BORING/WELL NO. MW-71BR

   LOCATION: Former Gas Station, North Main St., Pascoag RI      PAGE  1 OF 1

   DRILLING CO: Technical Drilling Services, Inc.      DATE STARTED: 4/16/2012

   EQUIPMENT: Hollow Stem Auger & Air Hammer      DATE FINISHED: 4/18/2012

   DRILLED BY: Gary      SURFACE ELEVATION:

   INSPECTED BY: AAF   *Elevation based on assumed datum.
   

GROUNDWATER OBSERVATIONS  
DEPTH    STABILIZATION TIME     TYPE:

    SIZE ID:
    HAMMER WT:

        HAMMER FALL:

SAMPLING HAMMER BLOWS ON
DEPTH SAMPLER (inches)
(from-to) 0-6 6-12 12-18 18-24

 
 

 
 Construction Key

 
4" Steel Well Casing

 
Well Screen

10

 
Bentonite

 
 Sand

 
Grout

 
Bedrock

20

 

 
 

 

 

30

 

 
 

 

 

40

 

 
 

 

 

50

 

Bottom of Boring

Notes: Well is 4-inches in diameter and flush mounted with a road box. Casing made of steel. 

Silt with some sand.                                  
Overburden

Bedrock

Topsoil

Native Fill/Cuttings 
Backfull

 AUGER 
CASING

BARRE
L WELL CASINGSAMPLER

DEPTH 
(feet)

PEN/REC 
(in./in.)

SOIL 
HEADSPACE 

(ppm)
LITHOLOGY (Description of materials) MONITORING WELL CONSTRUCTION



BETA GROUP, INC. SOIL BORING/MONITORING WELL REPORT

   PROJECT: Pascoag      BORING/WELL NO. MW-71D

   LOCATION: Former Gas Station, North Main St., Pascoag RI      PAGE  1 OF 1

   DRILLING CO: Technical Drilling Services, Inc.      DATE STARTED: 4/17/2012

   EQUIPMENT: Hollow-Stem Auger      DATE FINISHED: 4/17/2012

   DRILLED BY: Gary      SURFACE ELEVATION:

   INSPECTED BY: AAF   *Elevation based on assumed datum.
   

GROUNDWATER OBSERVATIONS  
DEPTH    STABILIZATION TIME     TYPE:

    SIZE ID:
    HAMMER WT:

        HAMMER FALL:

SAMPLING HAMMER BLOWS ON
DEPTH SAMPLER (inches)
(from-to) 0-6 6-12 12-18 18-24

 
 

 
 Construction Key

 
2" PVC Well Casing

 
2" PVC Well Screen

10

 
Bentonite

 
 Sand

 

 

20

 

 
 

26

 

30

 

 
 

 

 

40

 

 
 

 

 

50

Notes:
Well is 2-inches diameter PVC that is flush mounted with a road box. The 5 feet of screen is PVC 10-slot screen. 

Fine to coarse sand with trace gravel 

Bottom of Boring

Topsoil

 AUGER 
CASING

BARRE
L

WELL 
CASINGSAMPLER

DEPTH 
(feet)

PEN/REC 
(in./in.)

SOIL 
HEADSPACE 

(ppm)
LITHOLOGY (Description of materials) MONITORING WELL CONSTRUCTION

Native Fill/Cuttings 
Backfull



BETA GROUP, INC. SOIL BORING/MONITORING WELL REPORT

   PROJECT: Pascoag      BORING/WELL NO. MW-17BR

   LOCATION: Parking Lot, Summer St. Pascoag, RI      PAGE  1 OF 1

   DRILLING CO: Technical Drilling Services, Inc.      DATE STARTED: 4/17/2012

   EQUIPMENT: Hollow Stem Auger & Air Hammer      DATE FINISHED: 4/18/2012

   DRILLED BY: Gary      SURFACE ELEVATION:

   INSPECTED BY: AAF   *Elevation based on assumed datum.
   

GROUNDWATER OBSERVATIONS  
DEPTH    STABILIZATION TIME     TYPE:

    SIZE ID:
    HAMMER WT:

        HAMMER FALL:

SAMPLING HAMMER BLOWS ON
DEPTH SAMPLER (inches)
(from-to) 0-6 6-12 12-18 18-24
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4" Steel Well Casing

 
Well Screen

10

 
Bentonite

 
 Sand

 
Grout

 
Bedrock

20
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40

 

 
 

 

 

50

 

 
55

Notes: Well is 4-inches in diameter and is flush mounted with a road box. Casing made of steel. 

Silty sand with some trace gravel.                       
Overburden

Bottom of Boring

Bedrock

Native Fill/Cuttings 
Backfull

 AUGER 
CASING

BARRE
L WELL CASINGSAMPLER

DEPTH 
(feet)

PEN/REC 
(in./in.)

SOIL 
HEADSPACE 

(ppm)
LITHOLOGY (Description of materials) MONITORING WELL CONSTRUCTION

Topsoil



H.2. Existing Monitoring Well Construction Logs



































































































































































































































































Appendix I: Area Wide Sampling Data
I.1. Groundwater Elevations
I.2. Groundwater Sampling Tables



I.1. Groundwater Elevations



PASCOAG MAIN STREET MOBIL
2005-2012 WELL GAUGING DATA

AREA 1

LOCATION DATE TOC
ELEV.

WATER
TABLE

CORRECTED
WATER TABLE

5/31/2005 396.41 9.35 387.06
6/5/2006 396.41 10.08 386.33
5/3/2012 396.41 9.65 386.76
8/9/2012 396.41 10.64 385.77

11/29/2012 396.41 10.2 386.21
5/31/2005 397.43 9.28 388.15
6/5/2006 397.43 10.46 386.97
5/3/2012 397.43 9.61 387.82
5/3/2012 396.60 Dry --
8/9/2012 396.60 Dry --

11/29/2012 396.60 Dry --
5/3/2012 395.73 17.07 378.66
8/9/2012 395.73 17.9 377.83

11/29/2012 395.73 17.7 378.03
5/3/2012 398.88 20.33 378.55
8/9/2012 398.88 21.05 377.83

11/29/2012 398.88 20.95 377.93
5/3/2012 397.02 8.88 388.14
8/9/2012 397.02 9.12 387.9

11/29/2012 397.02 9.4 387.62
5/3/2012 397.05 9.14 387.91
8/9/2012 397.05 9.95 387.1

11/29/2012 397.05 9.7 387.35

MW-71BR

MW-71D

AE-6 BR

LE-10

MW-70D

MW-70BR

AE-11 BR



PASCOAG MAIN STREET MOBIL
2005-2012 WELL GAUGING DATA

AREA 2

LOCATION DATE TOC
ELEV.

WATER
TABLE

CORRECTED
WATER TABLE

5/31/2005 387.87 23.76 364.11
6/20/2006 387.87 22.77 365.1
1/10/2012 387.87 22.9 364.97
5/2/2012 387.87 23.9 363.97

8/13/2012 387.87 25.1 362.77
12/3/2012 387.87 25.12 362.75
5/31/2005 392.34 10.66 381.68
6/5/2006 392.34 10.41 381.93

1/10/2012 392.34 10.54 381.8
5/2/2012 392.34 10.55 381.79

8/14/2012 392.34 10.65 381.69
12/3/2012 392.34 10.86 381.48
6/5/2006 387.31 15.05 372.26
5/3/2012 387.31 17.72 369.59

8/13/2012 387.31 18.75 368.56
12/3/2012 387.31 18.88 368.43
6/20/2006 384.16 12.31 371.85
1/10/2012 384.16 13.86 370.3
5/3/2012 384.16 13.66 370.5

8/13/2012 384.16 15.2 368.96
12/3/2012 384.16 14.9 369.26

LE-16

LE-6 BR

LE-7BR

MW-34BR



LOCATION DATE TOC ELEV. WATER
TABLE

CORRECTED
WATER TABLE

5/31/2005 369.78 7.51 362.27
6/5/2006 369.78 6.68 363.1
1/16/2012 369.78 6.77 363.01
5/2/2012 369.78 7.35 362.43
8/10/2012 369.78 7.1 362.68

11/30/2012 369.78 8.6 361.18
5/31/2005 369.72 6.79 362.93
6/5/2006 369.72 6.19 363.53

10/24/2006 369.72 7.65 362.07
1/16/2012 369.72 5.98 363.74
5/2/2012 369.72 7.05 362.67
8/10/2012 369.72 8 361.72
5/31/2005 372.63 10.18 362.45
1/16/2012 372.63 9.38 363.25
5/1/2012 372.63 10.15 362.48
8/10/2012 372.63 11.22 361.41
5/31/2005 372.52 10.07 362.45
6/5/2006 372.52 9.24 363.28

10/24/2006 372.52 11.9 360.62
1/16/2012 372.52 9.28 363.24
5/1/2012 372.52 10.05 362.47

11/30/2012 372.52 10.96 361.56
5/31/2005 372.04 8.01 364.03
6/5/2006 372.04 7.04 365
5/2/2012 372.04 8.15 363.89
8/13/2012 372.04 9.28 362.76
12/3/2012 372.04 9.42 362.62
5/31/2005 371.47 8.12 363.35
6/5/2006 371.47 8.24 363.23
1/10/2012 371.47 6.63 364.84
5/2/2012 371.47 7.37 364.10
8/13/2012 371.47 8.5 362.97
12/3/2012 371.47 8.48 362.99
5/31/2005 376.71 13.75 362.96
6/5/2006 376.71 12.96 363.75
1/10/2012 376.71 13.05 363.66
5/1/2012 376.71 13.75 362.96
8/10/2012 376.71 14.75 361.96

11/30/2012 376.71 14.62 362.09
5/31/2005 376.51 13.59 362.92
6/5/2006 376.51 12.76 363.75
1/10/2012 376.51 13.24 363.27
5/1/2012 376.51 14.05 362.46
8/10/2012 376.51 15.00 361.51
5/31/2005 375.73 12.28 363.45
6/5/2006 375.73 11.33 364.4
1/16/2012 375.73 11.5 364.23
5/1/2012 375.73 12.35 363.38
8/13/2012 375.73 13.5 362.23
12/3/2012 375.73 13.55 362.18

MW-14D

MW-20D

PASCOAG MAIN STREET MOBIL
2005-2012 WELL GAUGING DATA

AREA 3

LE-1

MW-14M

LE-2

LE-3D

LE-3I

LE-15M

LE-15D



LOCATION DATE TOC ELEV. WATER
TABLE

CORRECTED
WATER TABLE

PASCOAG MAIN STREET MOBIL
2005-2012 WELL GAUGING DATA

AREA 3

5/31/2005 375.26 11.95 363.31
6/5/2006 375.26 11.04 364.22
1/16/2012 375.26 11.04 364.22
5/1/2012 375.26 11.95 363.31
8/13/2012 375.26 Dry --
12/3/2012 375.26 Dry --
5/31/2005 372.33 10.11 362.22
6/5/2006 372.33 9.21 363.12
1/9/2012 372.33 9.4 362.93
5/1/2012 372.33 9.89 362.44
8/10/2012 372.33 10.9 361.43

11/30/2012 372.33 10.51 361.82
5/31/2005 372.60 9.63 362.97
6/5/2006 372.60 8.73 363.87
1/9/2012 372.60 8.54 364.06
5/1/2012 372.60 9.53 363.07
8/10/2012 372.60 10.47 362.13

11/30/2012 372.60 10.1 362.5
5/31/2005 369.16 6.07 363.09
6/5/2006 369.16 5.08 364.08
1/9/2012 369.16 5.9 363.26
5/1/2012 369.16 5.75 363.41
8/13/2012 369.16 6.75 362.41
12/3/2012 369.16 6.75 362.41
5/31/2005 371.97 10.09 361.88
6/5/2006 371.97 9.17 362.8
1/16/2012 371.97 9.47 362.5
5/1/2012 371.97 10.12 361.85
8/10/2012 371.97 10.95 361.02

11/30/2012 371.97 10.5 361.47
5/31/2005 371.58 9.88 361.7
6/5/2006 371.58 9.03 362.55
1/16/2012 371.58 9.25 362.33
5/1/2012 371.58 9.85 361.73
8/10/2012 371.58 10.8 360.78

11/30/2012 371.58 10.45 361.13
5/31/2005 371.99 8.95 363.04
6/5/2006 371.99 8.17 363.82
1/9/2012 371.99 8.36 363.63
5/2/2012 371.99 8.65 363.34
8/13/2012 371.99 9.65 362.34
12/3/2012 371.99 9.52 362.47

MW-31S

MW-31D

MW-33BR

MW-20S

MW-21S

MW-21D

MW-22



LOCATION DATE TOC
ELEV.

WATER
TABLE

CORRECTED
WATER TABLE

5/3/2012 369.63 4.48 365.15
8/9/2012 369.63 4.47 365.16

11/29/2012 369.63 4.72 364.91
5/31/2005 366.18 3.37 362.81
6/5/2006 366.18 2.89 363.29
1/9/2012 366.18 3.71 362.47
4/30/2012 366.18 3.06 363.12
8/9/2012 366.18 3.86 362.32

11/29/2012 366.18 3.28 362.9
5/31/2005 365.84 4.03 361.81
4/30/2012 365.84 2.91 362.93
11/29/2012 365.84 3.11 362.73
5/31/2005 368.39 6.22 362.17
1/9/2012 368.39 6.08 362.31
4/30/2012 368.39 5.38 363.01
8/9/2012 368.39 6.45 361.94

11/29/2012 368.39 5.85 362.54
5/31/2005 368.28 5.69 362.59
6/5/2006 368.28 5.2 363.08

10/19/2006 368.28 6.84 361.44
4/30/2012 368.28 5.21 363.07
8/9/2012 368.28 6.20 362.08

11/29/2012 368.28 5.60 362.68
6/5/2006 367.36 5.2 362.16
1/9/2012 367.36 6.45 360.91
4/30/2012 367.36 5.63 361.73
5/31/2005 369.28 4.35 364.93
6/5/2006 369.28 3.57 365.71

10/19/2006 369.28 5.02 364.26
10/19/2006 367.53 6.18 361.35
1/10/2012 367.53 13.05 354.48
5/1/2012 367.53 5.25 362.28
5/2/2012 367.53 7.55 359.98

11/30/2012 367.53 5.48 362.05
5/31/2005 368.17 5.62 362.55
6/5/2006 368.17 4.8 363.37
1/9/2012 368.17 5.22 362.95
5/1/2012 368.17 5.25 362.92
8/9/2012 368.17 6.22 361.95

11/30/2012 368.17 5.94 362.23
5/31/2005 366.94 5.16 361.78
6/5/2006 366.94 4.59 362.35

10/24/2006 366.94 5.7 361.24
1/13/2012 366.94 4.47 362.47
5/2/2012 366.94 4.78 362.16
8/13/2012 366.94 5.4 361.54
11/29/2012 366.94 5.24 361.7

PASCOAG MAIN STREET MOBIL
2005-2012 WELL GAUGING DATA

AREA 4

MW-30D

MW-28S

MW-17BR

MW-32S

MW-18S

MW-18D

MW-30S

MW-28D

MW-28BR

MW-29



LOCATION DATE TOC
ELEV.

WATER
TABLE

CORRECTED
WATER TABLE

PASCOAG MAIN STREET MOBIL
2005-2012 WELL GAUGING DATA

AREA 4

5/31/2005 366.11 6.94 359.17
6/5/2006 366.11 4.71 361.4

10/24/2006 366.11 5.78 360.33
1/13/2012 366.11 4.8 361.31
5/2/2012 366.11 5.12 360.99
8/13/2012 366.11 5.8 360.31
11/29/2012 366.11 5.6 360.51
6/23/2006 367.70 367.7
1/13/2012 367.70 4.44 363.26
5/1/2012 367.70 5.75 361.95
8/10/2012 367.70 6.58 361.12
11/30/2012 367.70 6.35 361.35
10/24/2006 368.07 6.9 361.17
1/13/2012 368.07 5.72 362.35
5/2/2012 368.07 6.15 361.92
8/10/2012 368.07 6.98 361.09
11/30/2012 368.07 6.71 361.36
5/31/2005 367.30 6.16 361.14
6/5/2006 367.30 5.48 361.82

10/24/2006 367.30 6.35 360.95
1/13/2012 367.30 5.97 361.33
5/2/2012 367.30 6.2 361.1
8/10/2012 367.30 6.65 360.65
11/30/2012 367.30 6.61 360.69
10/24/2006 367.04 6.24 360.8
1/13/2012 367.04 5.58 361.46
5/1/2012 367.04 5.95 361.09
8/10/2012 367.04 6.55 360.49
11/30/2012 367.04 6.3 360.74
5/31/2005 366.97 5.79 361.18
6/5/2006 366.97 5.11 361.86

10/24/2006 366.97 6.2 360.77
1/13/2012 366.97 5.52 361.45
5/1/2012 366.97 5.85 361.12
8/10/2012 366.97 6.46 360.51
11/30/2012 366.97 6.25 360.72
5/31/2005 369.18 3.67 365.51
6/5/2006 369.18 3.34 365.84

10/19/2006 369.18 5.5 363.68
1/9/2012 369.18 6.15 363.03
4/30/2012 369.18 6.4 362.78
8/14/2012 369.18 2.9 366.28
11/29/2012 369.18 4.8 364.38
5/31/2005 365.86 3.77 362.09
6/5/2006 365.86 3.43 362.43

10/19/2006 365.86 4.63 361.23
1/9/2012 365.86 3.8 362.06
4/30/2012 365.86 2.9 362.96
8/10/2012 365.86 3.76 362.1
11/30/2012 365.86 3.32 362.54

MW-44

MW-45S

MW-32D

MW-41M

MW-41S

MW-42S

MW-42M

MW-42D



LOCATION DATE TOC
ELEV.

WATER
TABLE

CORRECTED
WATER TABLE

PASCOAG MAIN STREET MOBIL
2005-2012 WELL GAUGING DATA

AREA 4

5/31/2005 365.90 3.82 362.08
6/5/2006 365.90 3.41 362.49

10/19/2006 365.90 4.65 361.25
1/9/2012 365.90 3.78 362.12
4/30/2012 365.90 3 362.9
8/10/2012 365.90 3.74 362.16
11/30/2012 365.90 3.51 362.39
1/9/2012 -- 1.2 --
12/3/2012 -- 2.48 --

MW-47R 1/9/2012 -- 0.5 --
MW-49R 1/9/2012 -- 2.05 --
MW-50R 1/9/2012 -- 2.75 --
MW-51R 1/13/2012 -- 2.5 --
MW-55 1/9/2012 -- 1.98 --

5/31/2005 370.6 3.56 367.04
6/5/2006 370.6 2.61 367.99

10/19/2006 370.6 5.19 365.41
5/4/2012 370.6 3.57 367.03
8/9/2012 370.6 4.85 365.75

11/29/2012 370.6 4.45 366.15
5/31/2005 372.17 7.26 364.91
10/19/2006 372.17 10.58 361.59
1/9/2012 372.17 9.75 362.42
5/4/2012 372.17 8.85 363.32
8/9/2012 372.17 10.51 361.66

11/29/2012 372.17 9.5 362.67
5/31/2005 370.07 7.49 362.58
10/19/2006 370.07 8.65 361.42
1/9/2012 370.07 8.11 361.96
5/4/2012 370.07 8.05 362.02
8/9/2012 370.07 8.58 361.49

11/29/2012 370.07 7.85 362.22
5/3/2012 373.03 10 363.03
8/9/2012 373.03 33.5 339.53
6/5/2006 365.96 3.24 362.72
1/9/2012 365.96 3.71 362.25

MW-59M 6/5/2006 369.07 3.3 365.77
6/5/2006 366.01 2.98 363.03
1/9/2012 366.01 3.5 362.51
5/3/2012 365.47 2.05 363.42
8/9/2012 365.47 9.3 356.17

11/29/2012 365.47 7.19 358.28
5/3/2012 365.91 2.93 362.98
8/9/2012 365.91 3.95 361.96

11/29/2012 365.91 3.53 362.38
5/3/2012 365.85 2.85 363
8/9/2012 365.85 3.88 361.97

11/29/2012 365.85 3.42 362.43
5/3/2012 365.84 2.85 362.99
8/9/2012 365.84 3.85 361.99

11/29/2012 365.84 4.4 361.44
MW-60 7/21/2006 379.13 -- --

MW-46R

MW-59BR

MW-59S-
New

MW-59M-
New

MW-59D-
New

MW-59D

MW-45D

MW-58S

MW-59S

MW-56

MW-58D

MW-58BR



LOCATION DATE TOC
ELEV.

WATER
TABLE

CORRECTED
WATER TABLE

PASCOAG MAIN STREET MOBIL
2005-2012 WELL GAUGING DATA

AREA 4

10/19/2006 365.52 4.28 361.24
1/9/2012 365.52 3.47 362.05
5/1/2012 365.52 3.12 362.4
8/10/2012 365.52 3.9 361.62
11/30/2012 365.52 3.57 361.95
10/24/2006 367.57 6.5 361.07
1/13/2012 367.57 5.64 361.93
5/1/2012 367.57 5.9 361.67
8/10/2012 367.57 6.6 360.97
12/3/2012 367.57 8.32 359.25

MW-63R 1/13/2012 -- 1.16 --
MW-64M 10/24/2006 373.25 5.95 367.3
BETA-1 8/9/2012 370.13 20.70 349.43
BETA-2 8/9/2012 368.6 21.90 346.7

MW-62M

MW-61M



I.2. Area Wide Groundwater Sampling Tables



LOCATION DATE

GA Groundwater Objective -- 700
6/6/2005 540 110 B 420 97 39

6/21/2006 160 30 170 42 24
5/3/2012 1 U 1 U 1 U 2 U 8.3
8/9/2012 1 U 1 U 1 U 2 U 14

11/29/2012 1 U 1 U 1 U 2 U 8.8
6/6/2005 1.3 J 32 370 74 31

6/21/2006 1 U 2.2 100 28 3
5/3/2012 2 U 2 U 9.4 4 U 9.1

8/10/2012 1 U 1 U 4 2 U 7.8
11/29/2012 1 U 1 U 1.2 2 U 7.2
5/3/2012 5.3 7.8 97 31 1.4
8/9/2012 5.7 5 150 35 3.4

11/29/2012 1.9 1.1 26 14 2.8
5/3/2012 5 4.1 53 32 1
8/9/2012 10 10 240 59 4 U

11/29/2012 5 U 5 U 70 23 5 U
5/3/2012 1 U 1 U 1 U 2 U 1 U
8/9/2012 1 U 1 U 1 U 2 U 1 U

11/29/2012 1 U 1 U 1 U 2 U 1 U
5/3/2012 1 U 1 U 1 U 2 U 1 U
8/9/2012 1 U 1 U 1 U 2 U 1 U

11/29/2012 1.3 1 U 1 U 2 U 1.4
U: compound analyzed for but not detected MTBE: Methyl Tertiary-butyl ether
J: estimated value (above detection limit) ppb: parts per billion
B: compound also found in Method Blank shaded values: above standards

40

Benzene Toluene Ethylbenzene Naphthalene MTBE

AREA 1

MW-71D

5 1000 100

Additional contaminants were detected in various wells, but were not reported above RI groundwater quality standards.
Refer to laboratory analytical reports for additional information.

PASCOAG MAIN STREET MOBIL

AE-11 BR

AE-6 BR

MW-70BR

MW-70D

MW-71BR

Comments

2005-2012 VOC GROUNDWATER ANALYTICAL RESULTS



LOCATION DATE

GA Groundwater Objective --
6/1/2005 910 13,000 2,100 610 2,600

6/20/2006 210 3,400 1,100 370 480
8/12/2010 74 2,200 810 79 490
9/1/2011 1.5 45 30 4.1 5.6

1/10/2012 1.2 31 21 10 U 5
5/2/2012 12 410 250 27 50

8/13/2012 37 1,700 790 140 210
12/3/2012 58 1,700 1,100 110 220
6/1/2005 10 U 4.3 J 3.2 J 10 U 1,100
6/3/2005 0.62 J 1.4 1.4 6.2 39

8/26/2005 7.2 6 U 10 6 U 650
6/6/2006 0.58 J 1 U 1 U 1 U 92

8/18/2010 1 U 1 U 1 U 2 U 170
1/13/2012 1 U 1 U 1 U 10 U 1.2
5/2/2012 1 U 1 U 1 U 5 U 3.9

8/14/2012 1 U 1 U 1 U 2 U 50
12/3/2012 1 U 1 U 1 U 2 U 16
8/30/2011 1 U 1 U 1 U 2 U 1
6/1/2005 0.22 J 2.3 1.7 1 U 2.6

8/26/2005 9.4 130 100 18 160
6/6/2006 1 U 0.47 J 0.33 J 1 U 2.2

1/13/2012 1 U 1 U 1 U 10 U 1 U
5/3/2012 1 U 1 U 1 U 2 U 1 U

8/13/2012 1 U 3.3 20 4.9 4.2
12/3/2012 1 U 4.4 14 4 3.3
6/6/2005 440 1,300 420 200 980

6/20/2006 170 600 360 190 270
1/9/2012 1.1 2 7.4 23 20
5/3/2012 1 U 8 9.7 20 11

8/13/2012 2.3 24 11 54 35
12/3/2012 5 U 9.4 23 24 38

U: compound analyzed for but not detected MTBE: Methyl Tertiary-butyl ether
J: estimated value (above detection limit) ppb: parts per billion
B: compound also found in Method Blank shaded values: above standards

Toluene Ethylbenzene Naphthalene

Additional contaminants were detected in various wells, but were not reported above RI groundwater quality standards. Refer
to laboratory analytical reports for additional information.

5 1000 100 40

MTBE

700

Visible sheen
Odor

Benzene

PASCOAG MAIN STREET MOBIL

2005-2012 VOC GROUNDWATER ANALYTICAL RESULTS
AREA 2

MW-34BR

LE-7

Comments

LE-16

LE-6 BR

Visible sheen
Visible sheen



LOCATION DATE
GA Groundwater Objective --

6/8/2005 1 U 1 U 1 U 1 U 1 U
6/23/2006 1 U 1 U 1 U 1 U 1 U
8/4/2010 1 U 1 U 1 U 2 U 1 U

8/30/2011 1 U 1 U 1 U 2 U 1 U
1/16/2012 1 U 1 U 1 U 10 U 1 U
5/2/2012 1 U 1 U 1 U 5 U 1 U

8/10/2012 1 U 1 U 1 U 2 U 1 U
11/30/2012 1 U 1 U 1 U 2 U 1 U

6/2/2005 10 U 4.8 J 10 U 10 U 1,200
8/26/2005 10 U 10 U 10 U 10 U 930
6/22/2006 10 U 10 U 10 U 10 U 780
1/9/2012 1 U 1 U 1 U 10 U 340
5/2/2012 5 U 5 U 5 U 25 U 440

8/13/2012 5 U 5 U 5 U 10 U 440
12/3/2012 10 U 10 U 10 U 20 U 970
6/2/2005 28 76 52 24 310

8/26/2005 1 U 1 U 1 U 1 U 4.6
6/22/2006 4.4 17 35 12 31
1/10/2012 1 U 1 U 1 U 10 U 2.8
5/2/2012 1 U 1 U 1 U 5 U 1 U

8/13/2012 1 U 1 U 1 U 2 U 1.4
12/3/2012 1 U 1 U 1 U 2 U 1 U
6/2/2005 1 U 1 U 1 U 1 U 3.1

8/26/2005 1 U 1 U 1 U 1 U 1.9
6/22/2006 1 U 1 U 1 U 1 U 3.1
1/10/2012 1 U 1 U 1 U 10 U 1 U
5/2/2012 1 U 1 U 1 U 5 U 1 U

8/13/2012 1 U 1 U 1 U 2 U 1 U
12/3/2012 1 U 1 U 1 U 2 U 1 U
4/29/2005 100 1,700 210 110 240
6/8/2005 12 180 18 36 36
6/8/2005 55 660 33 8.1 210

6/23/2006 1 U 1 U 1 U 1 U 0.73 J
10/24/2006 1 U 1 U 1 U 1 U 1 U

8/4/2010 1 U 1 U 1 U 2 U 1 U
9/1/2011 1 U 1 U 1 U 2 U 1 U

1/16/2012 1 U 1 U 1 U 10 U 1 U
5/2/2012 1 U 1 U 1 U 5 U 1 U

8/10/2012 1 U 1 U 1 U 2 U 1 U
11/30/2012 1 U 1 U 1 U 2 U 1 U

LE-15S

Benzene Toluene Comments
5 1000 700 100 40

Ethylbenzene Naphthalene

PASCOAG MAIN STREET MOBIL
2005-2012 VOC GROUNDWATER ANALYTICAL RESULTS

AREA 3

MTBE

LE-1

LE-15D

LE-15M

LE-2



LOCATION DATE
GA Groundwater Objective --

Benzene Toluene Comments
5 1000 700 100 40

Ethylbenzene Naphthalene

PASCOAG MAIN STREET MOBIL
2005-2012 VOC GROUNDWATER ANALYTICAL RESULTS

AREA 3

MTBE

6/8/2005 20 U 20 U 20 U 20 U 2,900
6/23/2006 1 U 1 U 1 U 1 U 7.7

10/24/2006 1 U 1 U 1 U 1 U 49
7/22/2010 1 U 1 U 1 U 2 U 2.6
8/24/2011 1 U 1 U 1 U 2 U 1 U
1/16/2012 1 U 1 U 1 U 10 U 1.5
5/1/2012 1 U 1 U 1 U 5 U 1 U

8/10/2012 1 U 1 U 1 U 2 U 1 U
11/30/2012 1 U 1 U 1 U 2 U 1 U

6/8/2005 20 U 20 U 20 U 20 U 2,800
6/23/2006 1 U 1 U 1 U 1 U 45

10/24/2006 6 U 6 U 6 U 6 U 1,200
7/22/2010 1 U 1 U 1 U 2 U 13
8/24/2011 1 U 1 U 1 U 2 U 6.2
1/16/2012 1 U 1 U 1 U 10 U 1.4
5/1/2012 1 U 1 U 1 U 5 U 1.5

8/10/2012 1 U 1 U 1 U 2 U 1
11/30/2012 1 U 1 U 1 U 2 U 11
3/25/2005 1 U 1 U 1 U 1 U 0.26 J
6/3/2005 1 U 1 U 1 U 1 U 0.5 J

8/26/2005 1 U 1 U 1 U 1 U 0.27 J
6/20/2006 1 U 1 U 1 U 1 U 0.33 J
8/5/2010 1 U 1 U 1 U 2 U 1 U

1/10/2012 1 U 1 U 1 U 10 U 1 U
5/1/2012 1 U 1 U 1 U 5 U 1 U

8/10/2012 1 U 1 U 1 U 2 U 1 U
11/30/2012 1 U 1 U 1 U 2 U 1 U
4/29/2005 8 U 8 U 8 U 8 U 860
5/11/2005 8 U 9.5 2.4 J 3.4 J 870
6/3/2005 2 U 2 U 2 U 2 U 210

8/26/2005 2 U 2 U 2 U 2 U 230
6/23/2006 1 U 1 U 1 U 1 U 5.3
8/5/2010 1 U 1 U 1 U 2 U 1 U
9/1/2011 1 U 2.5 5.9 2 U 9.1

1/10/2012 1 U 1 U 1 U 10 U 1 U
5/1/2012 1 U 1 U 1 U 5 U 1 U

8/10/2012 1 U 1 U 1 U 2 U 1 U
11/30/2012 1 U 1 U 1 U 2 U 1 U

MW-14D

MW-14M

LE-3D

LE-3I



LOCATION DATE
GA Groundwater Objective --

Benzene Toluene Comments
5 1000 700 100 40

Ethylbenzene Naphthalene

PASCOAG MAIN STREET MOBIL
2005-2012 VOC GROUNDWATER ANALYTICAL RESULTS

AREA 3

MTBE

12/22/2005 1 U 1 U 1 U 1 U 0.42 J
2/18/2005 1 U 1 U 1 U 1 U 8.1
6/8/2005 1 U 1 U 1 U 1 U 3.7

8/24/2005 1 U 1 U 1 U 1 U 1 J
6/26/2006 1 U 1 U 1 U 1 U 0.68 J
8/4/2010 1 U 1 U 1 U 2 U 1 U

8/24/2011 1 U 1 U 1 U 2 U 1 U
1/16/2012 1 U 1 U 1 U 10 U 1 U
5/1/2012 1 U 1 U 1 U 5 U 1 U

8/13/2012 1 U 1 U 1 U 2 U 1 U
12/3/2012 1 U 1 U 1 U 2 U 1 U

12/22/2005 1 U 1 U 1 U 1 U 0.31 J
2/18/2005 1 U 1 U 0.32 J 1 U 1 U
6/8/2005 1 U 1 U 1 U 1 U 0.52 J

8/24/2005 1 U 1 U 1 U 1 U 0.73 J
6/26/2006 1 U 1 U 1 U 1 U 1 U
8/4/2010 1 U 1 U 1 U 2 U 1 U

8/24/2011 1 U 1 U 1 U 2 U 1 U
1/16/2012 1 U 1 U 1 U 10 U 1 U

12/22/2005 1 U 1 U 1 U 1 U 530
3/25/2005 1 U 1 U 1 U 1 U 1 U
4/29/2005 1 U 1 U 1 U 1 U 1.3
5/11/2005 1 U 1 U 1 U 1 U 10
6/8/2005 10 U 10 U 10 U 10 U 910

8/24/2005 1 U 1 U 1 U 1 U 170
6/22/2006 5 U 5 U 5 U 5 U 480
7/20/2010 1 U 1 U 1 U 2 U 1 U
8/24/2011 1 U 1 U 1 U 5 U 1 U
1/9/2012 1 U 1 U 1 U 10 U 1 U
5/1/2012 1 U 1 U 1 U 5 U 2

8/10/2012 1 U 1 U 1 U 2 U 4.5
11/30/2012 1 U 1 U 1 U 2 U 11
12/22/2005 1 U 1 U 1 U 1 U 18

6/8/2005 10 U 10 U 10 U 10 U 1,900
8/24/2005 30 U 30 U 30 U 30 U 3,900
6/22/2006 1 U 1 U 1 U 1 U 12
7/20/2010 1 U 1 U 1 U 2 U 4.2
8/24/2011 1 U 1 U 1 U 5 U 1.3
1/9/2012 1 U 1 U 1 U 10 U 2
5/1/2012 1 U 1 U 1 U 5 U 1 U

8/10/2012 1 U 1 U 1 U 2 U 1 U
11/30/2012 1 U 1 U 1 U 2 U 1 U

MW-20S

MW-21S

MW-20D

MW-21D



LOCATION DATE
GA Groundwater Objective --

Benzene Toluene Comments
5 1000 700 100 40

Ethylbenzene Naphthalene

PASCOAG MAIN STREET MOBIL
2005-2012 VOC GROUNDWATER ANALYTICAL RESULTS

AREA 3

MTBE

6/8/2005 1 U 1 U 1 U 1 U 1 U
8/24/2005 1 U 1 U 1 U 1 U 0.65 J
6/23/2006 1 U 1 U 1 U 1 U 1 U
8/4/2010 1 U 1 U 1 U 5 U 1 U

8/24/2011 1 U 1 U 1 U 5 U 1 U
1/16/2012 1 U 1 U 1 U 5 U 1 U
5/1/2012 1 U 1 U 1 U 5 U 1 U

8/13/2012 1 U 1 U 1 U 2 U 1 U
12/3/2012 1 U 1 U 1 U 2 U 1 U

12/22/2005 1 U 1 U 1 U 1 U 67
6/8/2005 1 U 1 U 1 U 1 U 0.3 J

6/23/2006 1 U 1 U 1 U 1 U 3.4
7/22/2010 1 U 1 U 1 U 2 U 1 U
8/24/2011 1 U 1 U 1 U 2 U 1 U
1/16/2012 1 U 1 U 1 U 10 U 1 U
5/1/2012 1 U 1 U 1 U 5 U 1 U

8/10/2012 1 U 1 U 1 U 2 U 1 U
11/30/2012 1 U 1 U 1 U 2 U 1 U
12/22/2005 1 U 1 U 1 U 1 U 1 U

6/8/2005 1 U 1 U 1 U 1 U 1 U
6/23/2006 1 U 1 U 1 U 1 U 1 U
7/22/2010 1 U 1 U 1 U 2 U 1 U
8/24/2011 1 U 1 U 1 U 2 U 1 U
1/16/2012 1 U 1 U 1 U 10 U 1 U
5/1/2012 1 U 1 U 1 U 5 U 1 U

8/10/2012 1 U 1 U 1 U 2 U 1 U
11/30/2012 1 U 1 U 1 U 2 U 1 U
2/18/2005 10 17 7.9 J U 2,000
3/25/2005 130 95 J 68 J 100 U 14,000
4/29/2005 110 100 60 J 100 U 11,000
5/11/2005 98 J 140 69 J 36 J 10,000
6/1/2005 160 110 110 80 U 14,000
6/1/2005 90 90 55 J 100 U 9,900

8/26/2005 65 J 27 J 49 J 80 U 7,300
6/6/2006 20 U 20 U 20 U 20 U 2,000

8/12/2010 1 U 1 U 1.1 2 U 21
8/30/2011 15 1 U 21 2 U 45
1/10/2012 5 U 5 U 5 U 50 U 16
5/2/2012 10 3.9 28 10 U 100

8/13/2012 5 2 U 12 4 U 92
12/3/2012 2.1 2 U 2 U 4 U 66

U: compound analyzed for but not detected MTBE: Methyl Tertiary-butyl ether
J: estimated value (above detection limit) ppb: parts per billion
B: compound also found in Method Blank shaded values: above standards
Additional contaminants were detected, but were not reported above RI groundwater quality standards

MW-22

MW-31S

MW-33BR

MW-31D



LOCATION DATE

GA Groundwater Objective -- 5 1000 700 100 40
5/4/2012 24 63 290 50 56
7/30/2012 7.8 2.1 79 26 32
12/3/2012 10 12 120 24 37
5/4/2012 17 140 430 70 56
7/30/2012 1 U 1 U 4.6 3.2 8.9
12/3/2012 7 20 140 30 17
5/4/2012 1 U 1 U 1 U 2 U 5.7
8/9/2012 1 U 1 U 1 U 2 U 15

11/29/2012 1 U 1 U 1 U 2 U 17
2/18/2005 550 64 JB 160 U 11,000
5/11/2005 5.8 0.91 J 6.8 6.6 75
6/1/2005 580 44 J 200 100 U 12,000
7/22/2005 350 100 U 74 J 44 J 9,500
8/24/2005 48 16 U 8.2 J 40 2,000
6/1/2006 530 100 U 250 270 11,000

10/19/2006 150 30 U 87 61 3,600
10/13/2009 1.9 1 U 4.4 4.4 210
1/22/2010 1 U 1 U 1 U 5 U 4.4
4/26/2010 1 U 1 U 1 U 2 U 4.2
7/20/2010 1 U 1 U 1 U 2 U 4.5
8/18/2010 1 U 1 U 1 U 2 U 3.4
9/14/2010 1 U 1 U 1 U 2 U 1.8
1/25/2011 1 U 1 U 1 U 2 U 5.2
4/22/2011 1 U 1 U 1 U 2 U 4.8
7/18/2011 1 U 1 U 1 U 2 U 2.8
10/31/2011 1 U 1 U 1 U 2 U 1 U
1/9/2012 1 U 1 U 1 U 2 U 1 U
4/30/2012 1 U 1 U 1 U 2 U 1 U
8/9/2012 1 U 1 U 1 U 2 U 1

11/29/2012 1 U 1 U 1 U 2 U 1 U

CommentsBenzene Toluene Ethylbenzene Naphthalene MTBE

MW-17BR

BETA-1

BETA-2

MW-18S

PASCOAG MAIN STREET MOBIL

AREA 4
2005-2012 VOC GROUNDWATER ANALYTICAL RESULTS



LOCATION DATE

GA Groundwater Objective -- 5 1000 700 100 40

CommentsBenzene Toluene Ethylbenzene Naphthalene MTBE

PASCOAG MAIN STREET MOBIL

AREA 4
2005-2012 VOC GROUNDWATER ANALYTICAL RESULTS

2/18/2005 1,500 300 B 1,100 U 23,000
4/29/2005 20 U 20 U 20 U 20 U 2,200
5/11/2005 20 U 5.3 J 20 U 20 U 3,100
6/1/2005 1,300 170 J 1,000 660 21,000
7/22/2005 940 83 J 1,100 210 17,000
8/24/2005 820 30 J 860 280 14,000
6/1/2006 620 30 J 940 100 U 9,900

10/19/2006 400 38 J 800 190 5,500
10/13/2009 41 1 U 140 52 600
1/22/2010 1 U 1 U 1 U 5 U 3.1
4/26/2010 1 U 1 U 1 U 2 U 1.2
7/20/2010 1 U 1 U 1 U 2 U 1.8
8/18/2010 1 U 1 U 1 U 2 U 5
9/14/2010 1 U 1 U 1 U 2 U 46
1/25/2011 1 U 1 U 1 U 2 U 2.7
4/22/2011 1 U 1 U 1 U 2 U 1.6
7/18/2011 1 U 1 U 1 U 2 U 1.9
10/31/2011 1 U 1 U 1 U 2 U 1.4
1/9/2012 1 U 1 U 1 U 2 U 1 U
4/30/2012 1 U 1 U 1 U 2 U 1 U
8/9/2012 1 U 1 U 1 U 2 U 1 U

11/29/2012 1 U 1 U 1 U 2 U 1 U
2/18/2005 8 21 8.8 U 1,400
3/25/2005 3.5 J 8 U 8 U 8 U 1,100
4/29/2005 8 U 8 U 8 U 8 U 830
5/11/2005 2.2 J 3.8 J 8 U 8 U 1,100
6/2/2005 10 U 9.3 JB 8.7 J 10 U 1,000
8/26/2005 6 U 6 U 6 U 6 U 620
6/20/2006 5 U 1.3 J 5 U 5 U 400
10/19/2006 3 U 3 U 3 U 3 U 380
8/5/2010 1 U 1 U 1 U 2 U 200
1/10/2012 2 U 2 U 2 U 20 U 67
4/30/2012 2 U 2 U 2 U 4 U 110
7/30/2012 4.9 3.8 13 8.2 270
8/14/2012 4.5 4.2 4.1 8 U 220
12/3/2012 10 U 10 U 38 20 U 260

MW-18D

MW-28BR



LOCATION DATE

GA Groundwater Objective -- 5 1000 700 100 40

CommentsBenzene Toluene Ethylbenzene Naphthalene MTBE

PASCOAG MAIN STREET MOBIL

AREA 4
2005-2012 VOC GROUNDWATER ANALYTICAL RESULTS

2/18/2005 1,100 6,300 2,000 360 2,600
6/2/2005 690 6,100 B 3,000 370 2,000
7/22/2005 760 5,200 2,000 280 3,200
8/26/2005 520 2,900 1,200 190 3,200
6/20/2006 490 5,900 2,000 40 U 800
10/19/2006 360 1,700 1,600 240 1,100
10/13/2009 68 150 720 130 190
1/22/2010 36 93 640 80 110
4/26/2010 58 750 850 100 U 120
7/20/2010 16 2 U 200 17 140
9/14/2010 31 170 550 84 100
1/28/2011 7.7 8.9 53 6.3 36
4/22/2011 22 230 490 74 75
7/18/2011 15 28 420 100 60
10/31/2011 50 U 130 760 280 67
1/9/2012 19 21 510 100 U 49
4/30/2012 13 26 390 54 53
8/9/2012 10 8 230 44 37

11/29/2012 1 U 1.3 5.9 1 U 6.4
2/18/2005 12 20 6.8 J U 1,400
6/2/2005 47 10 U 10 U 10 U 1,200
7/22/2005 300 17 J 52 50 U 6,300
8/26/2005 480 70 150 93 8,400
6/20/2006 2.5 1 U 1 U 1 U 110
10/19/2006 2.6 J 6 U 2.6 J 6 U 950
10/13/2009 1 U 1 U 1 U 1 U 39
1/22/2010 1 U 1 U 1 U 5 U 1 U
4/26/2010 1 U 1 U 1.2 2 U 1 U
7/20/2010 1 U 1 U 1 U 2 U 6.2
9/14/2010 1 U 1 U 1 U 2 U 15
1/28/2011 1 U 1 U 1 U 2 U 2.4
4/22/2011 1 U 1 U 1 U 2 U 1 U
7/18/2011 1 U 1 U 1 U 2 U 89
10/31/2011 1 U 1 U 1 U 2 U 1 U
1/9/2012 1 U 1 U 1 U 10 U 1 U
4/30/2012 1 U 1 U 1 U 2 U 1 U
8/9/2012 1 U 1 U 1 U 2 U 1 U

11/29/20212 1 U 1 U 1 U 2 U 1 U

MW-28D

MW-28S



LOCATION DATE

GA Groundwater Objective -- 5 1000 700 100 40

CommentsBenzene Toluene Ethylbenzene Naphthalene MTBE

PASCOAG MAIN STREET MOBIL

AREA 4
2005-2012 VOC GROUNDWATER ANALYTICAL RESULTS

6/7/2005 5 U 5 U 5 U 5 U 780
7/22/2005 2 U 2 U 2 U 0.69 J 340
8/24/2005 1 U 1 U 1 U 1 U 140
6/21/2006 1 U 1 U 1 U 1 U 2.2
10/19/2006 1 U 1 U 1 U 1 U 0.75 J
7/20/2010 1 U 1 U 1 U 2 U 1 U
8/24/2011 1 U 1 U 1 U 5 U 1 U
1/9/2012 1 U 1 U 1 U 10 U 1 U
5/1/2012 1 U 1 U 1 U 5 U 1 U
8/10/2012 1 U 1 U 1 U 2 U 1 U
11/30/2012 1 U 1 U 1 U 2 U 11
6/7/2005 1 U 1 U 1 U 1 U 2.3
7/22/2005 1 U 1 U 1 U 1 U 0.26 J
8/24/2005 1 U 1 U 1 U 1 U 1 U
6/21/2006 1 U 1 U 1 U 1 U 1 U
10/19/2006 1 U 1 U 1 U 1 U 1 U
7/20/2010 1 U 1 U 1 U 2 U 1 U
8/24/2011 1 U 1 U 1 U 2 U 1 U
1/9/2012 1 U 1 U 1 U 10 U 1 U
5/1/2012 1 U 1 U 1 U 5 U 1 U
8/10/2012 1 U 1 U 1 U 2 U 1 U
11/30/2012 1 U 1 U 1 U 2 U 1 U
6/8/2005 21 J 40 U 40 U 40 U 7,200
6/22/2006 1 U 1 U 1 U 1 U 25
10/24/2006 0.57 J 1 U 1 U 1 U 64
1/13/2012 1 U 1 U 1 U 10 U 1 U
5/2/2012 1 U 1 U 1 U 5 U 1 U
8/13/2012 1 U 1 U 1 U 2 U 1 U
11/29/2012 1 U 1 U 1 U 2 U 1 U
6/8/2005 0.92 J 1 U 1 U 1 U 200
6/22/2006 2 U 2 U 2 U 2 U 260
10/24/2006 1 U 1 U 1 U 1 U 200
1/13/2012 1 U 1 U 1 U 10 U 1 U
5/2/2012 1 U 1 U 1 U 5 U 1 U
8/13/2012 1 U 1 U 1 U 2 U 1 U
11/29/2012 1 U 1 U 1 U 2 U 1 U

MW-30S

MW-32D

MW-32S

MW-30D



LOCATION DATE

GA Groundwater Objective -- 5 1000 700 100 40

CommentsBenzene Toluene Ethylbenzene Naphthalene MTBE

PASCOAG MAIN STREET MOBIL

AREA 4
2005-2012 VOC GROUNDWATER ANALYTICAL RESULTS

10/24/2006 6 U 6 U 6 U 6 U 760
7/22/2010 1 U 1 U 1 U 2 U 1 U
8/24/2011 1 U 1 U 1 U 2 U 1 U
1/13/2012 1 U 1 U 1 U 10 U 1 U
5/2/2012 1 U 1 U 1 U 5 U 1 U
8/10/2012 1 U 1 U 1 U 2 U 1 U
11/30/2012 1 U 1 U 1 U 2 U 1 U
6/23/2006 1 U 1 U 1 U 1 U 1 U
10/24/2006 1 U 1 U 1 U 1 U 1 U
7/22/2010 1 U 1 U 1 U 2 U 1 U
8/24/2011 1 U 180 4.3 2 U 1 U
1/13/2012 1 U 1 U 1 U 10 U 1 U
5/2/2012 1 U 1 U 1 U 5 U 1 U
8/10/2012 1 U 1 U 1 U 2 U 1 U
11/30/2012 1 U 1 U 1 U 2 U 1 U
6/8/2005 1 U 1 U 1 U 1 U 21
7/22/2005 40 U 40 U 40 U 40 U 3,400
6/22/2006 6.5 J 20 U 20 U 20 U 1,800
10/24/2006 30 U 30 U 30 U 30 U 3,500
7/22/2010 1 U 1 U 1 U 2 U 69
8/24/2011 1 U 1 U 1 U 2 U 7
1/13/2012 1 U 1 U 1 U 10 U 1.6
5/1/2012 1 U 1 U 1 U 5 U 2.8
8/10/2012 1 U 1 U 1 U 2 U 2.9
11/30/2012 1 U 1 U 1 U 2 U 5.9
10/24/2006 11 1 U 1 U 1 U 4,700
7/22/2010 1 U 1 U 1 U 2 U 13
8/24/2011 1 U 1 U 1 U 2 U 1 U
1/13/2012 1 U 1 U 1 U 10 U 4.4
5/1/2012 1 U 1 U 1 U 5 U 2.4
8/10/2012 1 U 1 U 1 U 2 U 1 U
11/30/2012 1 U 1 U 1 U 2 U 1.2

MW-41M

MW-41S

MW-42D

MW-42M



LOCATION DATE

GA Groundwater Objective -- 5 1000 700 100 40

CommentsBenzene Toluene Ethylbenzene Naphthalene MTBE

PASCOAG MAIN STREET MOBIL

AREA 4
2005-2012 VOC GROUNDWATER ANALYTICAL RESULTS

6/8/2005 1 U 1 U 1 U 1 U 1 U
7/22/2005 1 U 1 U 1 U 1 U 0.48 J
6/22/2006 1 U 1 U 1 U 1 U 66
10/24/2006 1 U 1 U 1 U 1 U 0.47 J
7/22/2010 1 U 1 U 1 U 2 U 1 U
8/24/2011 1 U 1 U 1 U 2 U 1 U
1/13/2012 1 U 1 U 1 U 10 U 2.3
5/1/2012 1 U 1 U 1 U 5 U 2
8/10/2012 1 U 1 U 1 U 2 U 1 U
11/30/2012 1 U 1 U 1 U 2 U 1 U
6/1/2005 11 10 U 6 J 20 1,400
5/31/2006 38 4.9 J 61 25 2,400
10/19/2006 2.1 J 3.2 J 2.6 J 6 710
8/18/2010 1 U 1 U 1 U 2 U 5
1/9/2012 1 U 1 U 1 U 10 U 4
4/30/2012 1 U 1 U 1 U 2 U 4.2
8/14/2012 1 U 76 1 U 2 U 4.4
11/29/2012 1 U 1 U 1 U 2 U 9.2
6/7/2005 400 45 210 140 2,200
7/22/2005 450 36 110 69 2,000
8/24/2005 360 37 120 74 1,600
6/21/2006 220 57 64 10 U 1,400
10/19/2006 320 59 480 160 1,600
10/13/2009 65 4.6 280 93 200
1/22/2010 33 1 U 160 21 120
4/26/2010 17 1 U 68 4.9 78
7/20/2010 11 1 U 13 2 U 77
9/14/2010 8.6 1 U 1.7 2 U 68
1/25/2011 3.2 1 U 1 U 2 U 40
4/22/2011 3.7 1 U 9.1 4.7 43
7/18/2011 1 U 1 U 1 U 2 U 33
10/31/2011 1.1 1 U 1 U 2 U 23
1/9/2012 1 U 1 U 1 U 10 U 5.7
4/30/2012 1 U 1 U 1 U 2 U 17
8/10/2012 1 U 1 U 1 U 2 U 1 U
11/30/2012 1.8 1 U 1 U 2 U 3.8

MW-42S

MW-44

MW-45D



LOCATION DATE

GA Groundwater Objective -- 5 1000 700 100 40

CommentsBenzene Toluene Ethylbenzene Naphthalene MTBE

PASCOAG MAIN STREET MOBIL

AREA 4
2005-2012 VOC GROUNDWATER ANALYTICAL RESULTS

6/7/2005 140 40 U 9.6 J 40 U 3,800
7/22/2005 220 40 U 40 U 40 U 5,700
8/24/2005 27 4 U 2.9 J 4 U 470
6/21/2006 3.6 J 4 U 4 U 4 U 530
10/19/2006 0.86 J 2 U 2 U 2 U 330
7/20/2010 1 U 1 U 1 U 2 U 3.6
1/9/2012 1 U 1 U 1 U 10 U 1.2
4/30/2012 1 U 1 U 1 U 2 U 1 U
8/10/2012 1 U 2.5 1 U 2 U 1 U
11/30/2012 1 U 1 U 1 U 2 U 1 U
1/9/2012 1 U 1 U 1 U 10 U 1 U
4/30/2012 1 U 1 U 1 U 2 U 1 U
8/14/2012 1 U 1 U 1 U 2 U 2.3
12/3/2012 1 U 1 U 1 U 2 U 1.6
8/29/2005 50 2.8 J 6 U 5.8 J 550
7/28/2006 14 0.33 J 1 U 1 U 880
10/24/2006 36 10 U 10 U 10 U 1,000
1/9/2012 1 U 4.1 1 U 10 U 1.8
7/28/2006 150 370 260 5 U 870
10/24/2006 250 200 660 100 1,500
10/13/2009 1 U 1 U 1 U 1 U 4.8
1/22/2010 1 U 1 U 1 U 5 U 12
4/26/2010 35 5 U 110 16 180
7/20/2010 12 1 U 24 8.3 51
9/14/2010 3.1 1 U 3.6 3.1 7.6
1/25/2011 1 U 1 U 1 U 2 U 3.5
4/22/2011 1 U 1 U 1 U 2 U 7.4
7/18/2011 1 U 1 U 1 U 2 U 1 U
10/31/2011 1 U 1 U 1 U 2 U 1 U
1/9/2012 1 U 1 U 1 U 10 U 1.2
7/28/2006 84 5.5 42 9.1 460
10/24/2006 140 8.2 67 11 200
1/9/2012 3.6 1 U 1 U 10 U 4.1
6/7/2005 10 410 10 U 10 U 900
1/9/2012 1 U 1 U 1 U 10 U 1.6
6/1/2005 2.7 0.92 J 13 7.4 11
6/21/2006 1 U 1 U 1.5 1 U 0.55 J
10/19/2006 1.1 1 U 12 1 U 4.6
5/4/2012 1 U 1 U 1 U 2 U 1 U
8/9/2012 1 U 1 U 1 U 2 U 1 U

11/29/2012 1 U 1 U 1 U 2 U 1 U

MW-50R

MW-55

MW-56

MW-46R

MW-49R

MW-45S

MW-47R

Could not locate
Found in sand pile



LOCATION DATE

GA Groundwater Objective -- 5 1000 700 100 40

CommentsBenzene Toluene Ethylbenzene Naphthalene MTBE

PASCOAG MAIN STREET MOBIL

AREA 4
2005-2012 VOC GROUNDWATER ANALYTICAL RESULTS

5/3/2012 27 290 280 70 79
7/30/2012 37 450 590 95 150
8/14/2012 7.2 75 68 26 47
12/3/2012 16 89 92 37 63
2/18/2005 2,200 15,000 B 2,700 U 6,000
6/1/2005 1,400 15,000 2,200 1,000 2,800
8/24/2005 1,500 15,000 2,700 380 3,900
6/21/2006 1,200 13,000 3,000 150 U 1,500
10/19/2006 790 9,200 2,900 290 1,600
10/13/2009 190 4,200 1,700 480 330
1/22/2010 310 6,300 2,100 180 170
4/26/2010 330 7,500 2,100 2,500 120
7/20/2010 160 3,300 1,700 200 U 230
9/14/2010 160 2,500 1,700 210 220
1/28/2011 23 38 120 42 79
4/22/2011 220 6,300 1,900 310 70
7/18/2011 120 3,200 1,700 280 97
10/31/2011 70 1,300 1,100 280 52
1/9/2012 33 5.6 330 50 U 19
5/4/2012 78 360 1,300 210 47
8/9/2012 52 160 1,100 130 45

11/29/2012 1 U 1 U 16 5.3 5.6
2/18/2005 33 17 6 U 1,100
6/1/2005 260 35 J 50 U 50 U 6,300

10/19/2006 1,800 12,000 2,800 250 4,500
10/13/2009 360 460 1,400 460 590
1/22/2010 1 U 1 U 1 U 5 U 210
4/26/2010 30 5 U 140 U 10 78
7/20/2010 130 69 410 91 89
9/14/2010 340 530 150 200
1/28/2011 6.6 1 U 6.6 7.1 34
4/22/2011 2.9 1 U 8.3 2 U 14
7/18/2011 35 1.2 3.7 32 35
10/31/2011 12 1 U 1 U 2 U 22
1/9/2012 1.2 1 U 8 10 U 5.2
5/4/2012 3 1 U 1.1 2 U 7.9
8/9/2012 38 1 U 40 70 25

11/29/2012 1 U 1 U 1 U 2 U 1.4

MW-58BR

MW-58D

MW-58S



LOCATION DATE

GA Groundwater Objective -- 5 1000 700 100 40

CommentsBenzene Toluene Ethylbenzene Naphthalene MTBE

PASCOAG MAIN STREET MOBIL

AREA 4
2005-2012 VOC GROUNDWATER ANALYTICAL RESULTS

2/18/2005 360 180 B 350 120 3,200
6/7/2005 130 6.6 J 75 20 U 2,100
8/24/2005 39 20 U 24 20 U 1,800
6/21/2006 1 U 1 U 1 U 1 U 98
10/19/2006 0.85 J 3 U 3 U 3 U 360
10/13/2009 1 U 1 U 1 U 1 U 32
4/26/2010 1 U 1 U 1 U 2 U 1 U
7/20/2010 1 U 1 U 1 U 2 U 1 U
9/14/2010 1 U 1 U 1 U 2 U 13
4/22/2011 1 U 1 U 1 U 2 U 1 U
7/18/2011 1 U 1 U 1 U 2 U 1 U
10/31/2011 1 U 1 U 1 U 2 U 2.2
1/9/2012 1 U 1 U 1 U 10 U 1 U
5/3/2012 1 U 1 U 1 U 2 U 35
8/9/2012 1.9 1 U 1 U 2 U 22

11/29/2012 1 U 1 U 1 U 2 U 11
2/18/2005 750 86 JB 78 J U 19,000
6/7/2005 210 15 J 280 50 U 5,500
8/24/2005 530 150 U 150 150 U 17,000
6/21/2006 290 40 U 22 J 40 U 4,800
10/19/2006 110 20 U 20 U 20 U 2,700
7/20/2010 1 U 1 U 1 U 2 U 38 No well
5/3/2012 1 U 1 U 1 U 2 U 3.3
8/9/2012 1.4 1 U 1 U 2 U 24

11/29/2012 1 U 1 U 1 U 2 U 57
2/18/2005 4.8 J 6.3 JB 6.1 J U 1,400
6/7/2005 870 74 J 170 J 200 U 27,000
8/24/2005 430 13 J 40 U 74 4,600
6/21/2006 4.7 1.2 J 1.8 J 2 U 250
10/19/2006 2.4 1 U 0.33 J 1 U 200
7/20/2010 1 U 1 U 1 U 2 U 1.3
1/9/2012 1 U 1 U 1 U 10 U 1 U
5/3/2012 1 U 1 U 1 U 2 U 4.3
8/9/2012 1 U 1 U 1 U 2 U 2.3

11/29/2012 1 U 1 U 1 U 2 U 25

MW-59D

MW-59M

MW-59S

MW-59SNew

MW-59M New

MW-59D New

Located cover.



LOCATION DATE

GA Groundwater Objective -- 5 1000 700 100 40

CommentsBenzene Toluene Ethylbenzene Naphthalene MTBE

PASCOAG MAIN STREET MOBIL

AREA 4
2005-2012 VOC GROUNDWATER ANALYTICAL RESULTS

5/3/2012 1 U 1 U 1 U 2 U 33
8/9/2012 1 U 1 U 1 U 2 U 110

11/29/2012 1.7 1 U 1 U 2 U 180
10/19/2006 10 U 10 U 9 J 10 U 1,500
7/20/2010 1 U 1 U 1 U 2 U 1 U
8/24/2011 1 U 5.8 1 U 2 U 1 U
1/9/2012 1 U 1 U 1 U 10 U 14
5/1/2012 1 U 1 U 1 U 5 U 3
8/10/2012 1 U 1 U 1 U 2 U 1.1
11/30/2012 1 U 1 U 1 U 2 U 1.3
10/24/2006 40 U 40 U 40 U 40 U 4,000
7/22/2010 1 U 1 U 1 U 10 U 1 U
8/24/2011 1 U 5.8 1 U 2 U 1 U
1/13/2012 1 U 1 U 1 U 10 U 1 U
5/1/2012 1 U 1 U 1 U 5 U 1 U
8/10/2012 1 U 1 U 1 U 2 U 1 U
12/3/2012 1 U 1 U 1 U 2 U 1 U
10/24/2006 6 U 6 U 6 U 6 U 790
1/16/2012 1 U 1 U 1 U 10 U 1 U

U: compound analyzed for but not detected MTBE: Methyl Tertiary-butyl ether
J: estimated value (above detection limit) ppb: parts per billion
B: compound also found in Method Blank shaded values: above standards

MW-62M

MW-63R

MW-61M

MW-59BR

Additional contaminants were detected in various wells, but were not reported above RI groundwater
quality standards. Refer to laboratory analytical reports for additional information.



PASCOAG MAIN STREET MOBIL
2005-20012 VOC RIVERWATER ANALYTICAL RESULTS

BEFORE AND AFTER SITE

LOCATION DATE

Pascoag River @ Sayles Avenue 7/22/2005 1 U 1 U 1 U 1 U 0.71 J
Pascoag River @ Sayles Avenue 7/28/2006 1 U 1 U 1 U 1 U 1 U
Pascoag River @ Sayles Avenue 1/26/2012 1 U 1 U 1 U 2 U 1 U
Pascoag River @ Summer/Grove St.7/22/2005 0.2 J 1 U 1 U 1 U 6.3
Pascoag River @ Summer/Grove St.7/28/2006 0.51 J 1 U 0.36 J 1 U 9.8
Pascoag River @ Summer/Grove St.1/26/2012 1 U 1 U 1 U 2 U 1 U
Clear River @ Union Avenue 7/22/2005 1 U 1 U 1 U 1 U 3.6
Clear River @ Union Avenue 7/28/2006 1 U 1 U 1 U 1 U 2.9
Clear River @ Union Avenue 1/26/2012 1 U 1 U 1 U 2 U 1 U
Clear River @ River Street 7/22/2005 1 U 1 U 1 U 1 U 1.6
Clear River @ River Street 7/28/2006 1 U 1 U 1 U 1 U 2.1
Clear River @ River Street 1/26/2012 1 U 1 U 1 U 2 U 1 U

U: compound analyzed for but not detected MTBE: Methyl Tertiary-butyl ether
J: estimated value (above detection limit) ppb: parts per billion
B: compound also found in Method Blank shaded values: above standards

Additional contaminants were detected in various wells, but were not reported above RI
groundwater quality standards. Refer to laboratory analytical reports for additional information.

Benzene Toluene Ethyl benzene Naph-
thalene MTBE



Appendix J: Monitoring Well Elevation Survey



Monitoring Well
Elevation Survey January 2012

Pascoag, RI

Adjusted Adjusted DTW GW
Well ID  TOC. Elev TOC Elev. + - Sta. Elev. Sta. Elev. (FT) ELEV. (FT)
MW-58S 100.00 372.17 0.54 -- 100.54 372.71 9.75 362.42
MW-58D 97.90 370.07 2.645 8.11 361.96
MW-18S 94.01 366.18 6.53 3.71 362.47
MW-18D 93.67 365.84 6.87 3.37 362.47
MW-44 97.01 369.18 3.53 6.15 363.03
BETA-1 97.96 370.13 2.58 -- --
MW-46R 92.08 364.25 8.46 1.20 363.05
MW-47R 90.76 362.93 9.78 ±0.50 --
BM-1 98.08 370.25 2.46 -- --
BM-2 94.62 366.79 5.92 -- --
BM-1 98.08 370.25 1.18 -- 99.26 371.43 -- --
MW-28S 96.215 368.39 3.045 6.08 362.31
MW-28D 96.11 368.28 3.15 5.90 362.38
MW-28BR 96.31 368.48 2.95 6.45 362.03
BETA-2 96.43 368.60 2.83 -- --
MW-49R 92.00 364.17 7.26 2.05 362.12
MW-55 91.62 363.79 7.64 1.98 361.81
BM-3 94.15 366.32 5.11 -- --
SMH 94.01 366.18 5.25 -- --
MW-59D 93.84 366.01 5.42 3.50 362.51
MW-59S 93.79 365.96 5.47 3.71 362.25
BM-3 94.15 366.32 5.00 -- 99.15 371.32 -- --
MW-45S 93.685 365.86 5.465 3.80 362.06
MW-45D 93.73 365.90 5.42 3.78 362.12
MW-50R 92.35 364.52 6.80 2.75 361.77
BM-4 94.90 367.07 4.25 -- --
BM-4 94.90 367.07 7.52 -- 102.42 374.59 -- --
MW-33BR 99.84 372.01 2.58 8.36 363.65
MW-21S 100.16 372.33 2.26 9.40 362.93
MW-21D 100.43 372.60 1.99 8.54 364.06
MW-30S 95.36 367.53 7.06 5.38 362.15

ASSIGNED AN ELEVATION OF 100.00

Benchmark created on January 19th
Benchmark created on January 19th

Benchmark created on January 19th

SMH ADJACENT TO HOUSE #42
Benchmark created on January 19th

NOTES



Monitoring Well
Elevation Survey January 2012

Pascoag, RI

Adjusted Adjusted DTW GW
Well ID  TOC. Elev TOC Elev. + - Sta. Elev. Sta. Elev. (FT) ELEV. (FT)

NOTES

MW-30D 96.00 368.17 6.42 5.22 362.95
BM-3 94.16 366.33 8.26 -- --
MW-41S 95.53 367.70 6.89 4.44 363.26
MW-41M 95.90 368.07 6.52 5.72 362.35
MW-32S 94.77 366.94 7.65 4.47 362.47
MW-32D 94.94 367.11 7.48 4.80 362.31
MW-51R 92.02 364.19 10.40 2.50 361.69
BM-3 94.16 366.33 5.27 -- 99.43 371.60 -- --
MW-61M 93.35 365.52 6.08 3.47 362.05
BM-4 94.895 367.07 4.53 -- --
BM-4 94.90 367.07 5.73 -- 100.63 372.80 -- --
MW-63R 90.42 362.59 10.21 1.16 361.43
MW-62M 95.395 367.57 5.235 5.64 361.93
BM-5 95.13 367.30 5.50 -- --
BM-5 95.13 367.30 5.33 -- 100.46 372.63 -- --
MW-42D 94.80 366.97 5.66 5.52 361.45
MW-42M 94.87 367.04 5.59 5.58 361.46
MW-42S 95.125 367.30 5.335 5.97 361.33
BM-4 94.91 367.08 5.55 -- --
BM-4 94.90 367.07 4.51 -- 99.41 371.58 -- --
FENCE POST 93.81 365.98 5.60 -- --
FENCE POST 93.81 365.98 5.95 -- 99.76 371.93 -- --
BM-2 94.64 366.81 5.12 -- --
BM-1 98.10 370.27 1.66 -- --

BM-1 98.08 370.25 19.31 -- 117.39 389.56 -- --
MW-34BR 111.99 384.16 5.4 13.86 370.30
LE-7 115.14 387.31 2.25 17.60 369.71
Cover LE-7 115.48 387.65 1.91 -- --
Cover LE-7 115.48 387.65 7.55 -- 123.03 395.2 -- --
LE-6 120.17 392.34 2.86 10.54 381.80

Benchmark created on January 19th survey

Benchmark created on January 19th



Monitoring Well
Elevation Survey January 2012

Pascoag, RI

Adjusted Adjusted DTW GW
Well ID  TOC. Elev TOC Elev. + - Sta. Elev. Sta. Elev. (FT) ELEV. (FT)

NOTES

LE-16 115.70 387.87 7.33 22.90 364.97
Curb Stop 104.05 376.22 18.98 -- --
Curb Stop 104.05 376.22 6.67 -- 110.72 382.89 -- --
LE-15S 99.82 371.99 10.90 7.17 364.82
LE-15M 99.87 372.04 10.85 7.11 364.93
LE-15D 99.30 371.47 11.42 6.63 364.84
Curb Stop 104.05 376.22 6.67 -- --
BM-1 98.10 370.27 12.62 -- --
Curb Stop 104.05 376.22 2.09 -- 106.14 378.31 -- --
MW-22 96.99 369.16 9.15 5.09 364.07
MW-20S 103.09 375.26 3.05 11.04 364.22
MW-20D 103.56 375.73 2.58 11.5 364.23
MW-33BR 99.82 371.99 6.32 8.36 363.63
BM-4 94.90 367.07 7.57 -- 102.47 374.64 -- --
Hyd. Bonnet Bolt 98.77 370.94 3.70 -- --
Hyd. Bonnet Bolt 98.77 370.94 7.02 -- 105.79 377.96 -- --
MW-14M 104.34 376.51 1.45 13.24 363.27
MW-14D 104.54 376.71 1.25 13.05 363.66
Hyd. Bonnet Bolt 98.77 370.94 7.02 -- --
Hyd. Bonnet Bolt 98.77 370.94 3.74 -- 102.51 374.68 -- --
SMH (Silver Lake) 98.62 370.79 3.89 -- --
SMH (Silver Lake) 98.62 370.79 4.92 -- 103.54 375.71 -- --
MW-31S 99.80 371.97 3.74 9.47 362.50
MW-31D 99.41 371.58 4.13 9.25 362.33
LE-3D 100.46 372.63 3.08 9.38 363.25
LE-3I 100.35 372.52 3.19 9.28 363.24
SMH (Silver Lake) 98.62 370.79 4.92 -- --
SMH (Silver Lake) 98.62 370.79 3.23 -- 101.85 374.02 -- --
LE-2 97.55 369.72 4.30 5.98 363.74
LE-1 97.61 369.78 4.24 6.77 363.01
SMH (Silver Lake) 98.62 370.79 3.23 -- --

Checks with Benchmark Elev. 100.00

In front of house on corner lot

Benchmark created on January 24th

Checks with Elev. 99.84 from survey above
Benchmark created on January 19th Survey

Benchmark created on January 24th



Monitoring Well
Elevation Survey January 2012

Pascoag, RI

Adjusted Adjusted DTW GW
Well ID  TOC. Elev TOC Elev. + - Sta. Elev. Sta. Elev. (FT) ELEV. (FT)

NOTES

Pavement Shot 98.45 370.62 3.40 -- --
Pavement Shot 98.45 370.62 3.96 -- 102.41 374.58 -- --
Hyd. Bonnet Bolt 98.77 370.94 3.64 -- --
BM-3 94.17 366.34 8.24 -- --

MW-18D 93.67 365.84 7.91 -- 101.58 373.75
MW-17BR 97.46 369.63 4.12

MW-58D 97.90 370.07 3.7 -- 101.60 373.77
MW-58BR 94.32 366.49 3.58

MW-28D 96.11 368.28 2.81 -- 98.92 371.09
MW-28BR (new) 95.19 367.36 3.73
MW-59S(NEW) 93.74 365.91 5.18
MW-59I(New) 93.68 365.85 5.24
MW-59D(NEW) 93.67 365.84 5.25
MW-59BR 93.30 365.47 5.62

MW-34BR 111.99 384.16 11.06 -- 123.05 395.22
TP Hyd Bon Bolt 121.4 393.57 1.65
TP Hyd Bon Bolt 7.57 -- 128.97 401.14
MW-71BR 124.85 397.02 4.12
MW-71D 124.88 397.05 4.09
MW-70BR 126.71 398.88 2.26
MW-70D 123.56 395.73 5.41
AE-11 124.24 396.41 4.73
AE-10 124.43 396.6 4.54
AE-6 125.26 397.43 3.71

Casing was adjusted when pump intalled

Checks with Elev. 94.15 from survey above


