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1 INTRODUCTION

This report presents the results of Supplemental Site Investigation (SSI) activities
performed at the site formerly operated by Owner Services, Inc. (ak.a. Patch’s
Petroleumn) at 102 Meadow Street in Rutland, Vermont (Figure 1). The SSI activities
were requested by Mr. John Schmeltzer of the Vermont Department of Environmental
Conservation, Waste Management Division (VIDEC WMD).

1.1  Purpose and Scope of Work

Int order to be responsive to the VTDEC WMD’s request, Malter Consulting Inc. (MCI)
retained EMCON to perform SSI activities. The purpose of the SSI is to: 1) define the
source(s), degree and extent of petroleum hydrocarbon contamination at both onsite and
off-site locations; 2) estimate the volume of soil and groundwater petroleum hydrocarbon
contamination including separate phase hydrocarbon (SPH) both onsite and off-site; 3)
identify potential remedial alternatives; and 4) collect sufficient data to evaluate remedial
alternatives.

Malter Consulting, Inc. and EMCON submitted a Work Plan, dated July 31, 1998, to
conduct the activities, as requested by the VTDEC WMD. The work plan outlined the
scope of services, methodologies, project schedule and budget. The work plan was
approved by the VIDEC WMD in a letter, dated August 27, 1998 (Appendix A).

The scope of work completed during the SSI consisted of the following activities: 1) the
advancement of 18 soil borings and the installation of 6 monitoring wells; 2} the
collection of 7 groundwater samples for laboratory analysis for volatile organic
compounds (VOCs) by USEPA Method 8020 and total petroleum hydrocarbons (TPHs)
by USEPA Method 8100M; 3) in-situ hydraulic conductivity testing of 3 wells; 4) SPH
removal and ganging of six wells; 5) surveying of the new monitoring wells and soil
borings onfo the existing site map; and 6} data evaluation and preparation of a report.

1.2  Site Description

The site consists of a one story, slab on grade, masonry garage and office building located
on approximately 1.8 acres. The office is serviced by Rutland municipal water and sewer
and the garage is serviced by an onsite septic system, located east of the building. The
topography of the site is nearly level. The facility is presently not occupied.
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The site is located at the end of a residential street and is bounded by single and multi-
family residences to the north and east, Morse Concrete Block, Inc., abutting the site to
the southeast; an out of service spur of the Clarendon and Pittsford Railroad and
undeveloped woodlands to the south owned by the Cole Family Enterprises, Inc., and the
Calvary Cemetery to the west across Meadow Street (Figure 2).

1.3  Site History

The site has been used as a petroleum storage facility since 1925. Petroleum was off-
loaded by rail to the facility until the mid 1900s.. Petroleum was also off-loaded by tank
truck until the facility ceased operation in 1997. Petroleum stored at the facility has
included various grades of gasoline, kerosene, No. 2 fuel oil and diesel fuel. Several
tenants have occupied the property since 1925. Owner Services, Inc. (ak.a. Paich’s
Petroleum), the most recent occupant of the property ceased operations onsite in 1997,
All petroleum storage tanks have been removed from the property. Former petroleum
storage tanks included a gasoline underground storage tank (UST), located near the
southwest comer of the garage, eleven above ground storage tanks (ASTs), located near
the southeast comer of the garage along the southern property line, and one fuel additive
UST, located immediately south of the garage (Figure 2). The gasoline UST was
reported to be leaking at the time of removal. No data is available documenting the soil
and groundwater conditions beneath any of the other tanks. An above ground piping
system delivered petroleum products for the ASTs from an off-loading station located
southwest of the office building. Underground piping delivered petroleum product from
the ASTs via the above ground piping system to the delivery truck loading rack located
west of the office building.

A Limited Phase II Site Assessment was performed by Malter Consulting, Inc. in 1996,
during which five monitoring wells (MW-1, MW-2, MW-3, MW-5, and MW-6) were
installed to depths of approximately 20 feet with a drill rig, and five soil borings (SB-1,
SB-2, SB-3, SB-4, and SB-5) were installed using a hand auger. The location of the soil
borings and monitoring wells is shown on Figure 2. Soils consisted predominantly of
nen-pative fill and stratified glacial lacustrine deposits. The fill consisted of sand, silt
and clay with pieces of concrete, bricks, wood and other debris from ground surface to
approximately five feet below ground surface. The native soils were encountered at a -
depth of approximately five feet, but depths varied over the site. These soils consisted of
fine sand and silt to a depth of approximately eight feet where a transition to a silty clay
was observed and clay content increased with depth. Groundwater was encountered
within 10 to 12 feet of the ground surface.

Water level data recorded from the monitoring wells indicates that groundwater flows to
the southwest across the site toward the railroad tracks and the woodland area.
Groundwater contour maps of numerous water level monitoring events are provided in
Appendix B. No petroleum hydrocarbons were detected in upgradient wells MW-5 and
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MW-6. Floating SPHs was detected in monitoring well MW-2, which is located
downgradient of the truck loading rack and in monitoring well MW-3, located at the
southwest corner of the property near the former railroad petroleum off-loading area.
SPH removal activities are currently being performed manually for all wells containing
SPHs. The SPH was identified by the laboratory as a mixture of diesel fuel, gasoline and
No. 2 fuel oil. No petroleum hydrocarbon contamination was observed with field PID
screening methods for soil borings SB-3 and SB-5. However, elevated PID readings
were recorded at shallow soil borings SB-1, SB-2 and SB-4 located along the southern
property line along the above ground piping system that transferred product from the
ASTs to the loading rack area.

In December 1997, MCI installed six additional monitoring wells (MW-7, MW-8, MW-9,
MW-10, MW-11, and MW-12) to a depth of 20 feet both at onsite and at off-site
locations (Figure 3). Monitoring wells MW-7, MW-8, and MW-9 were installed along
Meadow Street between the property and the cemetery. Monitoring wells MW-10 and
MW-11 were installed off-site along the railroad right-of-way near the former rail off-
loading area. Monitoring well MW-12 was installed on the property adjacent to the AST
and pump station (Figure 3). No petroleum hydrocarbon contamination was detected in
monitoring well MW-7. Low level petroleum hydrocarbon contamination was detected
in groundwater in monitoring well MW-8 and in soil and groundwater in MW-9, located
offsite along Meadow Street. Elevated petroleum hydrocarbon contamination was
detected in soil and groundwater at monitoring wells MW-10 and MW-11. A tabulation
of historical laboratory analytical results are provided in Appendix C. MW-12 was dry
the day sampling was performed, but elevated petroleum hydrocarbons were observed in
the soil during well installation. 'SPHs were detected in monitoring wells MW-10 and
MW-11, which are located on the abutting property. June 1998 SPH thickness’ ranged
from 2 feet in MW-10 to 8 feet in MW-11. The SPH was identified by laboratory
analysis as a low boiling point fuel, possibly a mixture of diesel fuel additives and
weathered gasoline. Manual bailing of SPH was being performed on these wells.

The detection of SPH at off site locations MW-10 and MW-11 in December 1997, and
the need to more fully assess the area near the former ASTs has prompted further
investigation activities to delineate the full extent of both dissolved phase and separate
phase petroleum hydrocarbons.
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2 METHODOLOGY AND RESULTS

Prior to initiating investigation and remediation activities, a site specific Health & Safety
Plan (HASP) was prepared by EMCON. Additionally, EMCON personnel, Mr. Joseph
Hayes and Mr. Bugene Martin, and Mr. John Malter of MCI, met with Mr. John
Schmeltzer and Mr. Stanley Comeille of the VIDEC WMD, Charlie Bischoff of the
Vermont Railroad and David Taggart of the Calvary Cemetery to: 1) confirm that the
proposed drilling and sampling locations were adequate to investigate former petroleum
storage areas at the site and 2) determine if underground utilities were near proposed
drilling locations. The locations were marked in the field by MCI personnel. Dig Safe
was contacted to obtain a permit and document buried utility locations.

Field activities were conducted in accordance with EMCON’s and MCI’s Work Plan,
dated July 31, 1998.

2.1  Soil Borings and Monitoring Well Installations

On August 24, 25, and 26, 1998, six monitoring wells (GP-4, GP-6, GP-7, GP-8, GP-12
and GP-16), and 12 soil borings (GP-1, GP-2, GP-3, GP-5, GP-9, GP-10, GP-11, GP-13,
GP-14, GP-15, GP-17 and GP-18), were installed at both onsite and off-site locations.
The soil borings and monitoring wells were installed with a geoprobe vibratory truck
mounted drill rig operated by New Hampshire Boring of Londonderry, New Hampshire.
The monitoring well and soil boring locations are summarized below and presented on
Figure 2.

_ . Two borings, GP-1 and GP-2, were installed in the area of the former ASTs io
determine if soil and groundwater have been impacted from releases associated
with the ASTs. The ASTs were recently removed and no groundwater data
exists for this area of the site. '

e One boring, GP-3, was installed west of monitoring well MW-2 and the former
delivery truck loading rack where LNAPL is present to determine the lateral
extent of the LNAPL in this area of the site.

s One soil boring, GP-4, was installed east of existing soil boring SB-1 near the
above ground transfer piping to determine if this is a suitable free product
collection point.
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e Fourteen soil borings, GP-5 through GP-18, at off-site locations south of the
property line. Most of the borings were installed at 50 foot intervals with the
exception of borings installed in the vicinity of monitoring wells MW-10 and
MW-11 where LNAPL is present. The borings were installed to determine the
extent of LNAPL and dissolved phase petroleum hydrocarbons.

o Six monitoring wells, GP-4, GP-6, GP-7, GP-8, GP-12, and GP-16, were
installed in the borings depending upon the degree of contamination detected by
PID soil screening methods and if LNAPL is detected.

During boring advancement, soil was collected continuously to the bottom of the
borehole and screened with a photoionization detector (PID). Geologic descriptions of
the soil were made in the field in order to prepare detailed geologic logs and to assist in
determining optimal monitoring well installation depth. Soil samples were collected at
two foot increments from the drill casing and placed directly into 8 oz. glass jars for
headspace measurements. The PID headspace readings were used as a basis for selecting
monitoring well installation locations.

All excess soil with PID readings above 10 parts per million (ppm) was placed on the
existing petroleum contaminated soil stockpile located on the east side of the site and
covered with polyethylene sheeting (Figure 2). All excess soil with PID readings below
10 ppm was returned to the surface in the immediate vicinity of the soil boring.

The monitoring wells were constructed of 0.01 0-inch slot, 0.75 inch inside diameter (ID),
Schedule 40 PVC screen with 0.75 inch ID Schedule 40 flush-joint, threaded PVC casing
to surface. A 10 foot length of well screen was installed 5 to 7 feet below the water table.
Attempts were made to pack the annulus between the screen and borchole with clean
silica sand to approximately two feet above the top of the screen. Native collapse of the
formation’around the lower well screen sections occurred at several locations during the
installation process. Two of the wells (GP-6 and GP-16) were completed with flush-
mounted protective steel road boxes. The remaining wells were completed with stick up
steel protective casings. Locks were installed on the protective casings to secure the
wells-

The geology encountered at soil boring and monitoring well locations consisted
predominantly of fine to medium Sand and Silt from 0 to 5 feet grading into a Clayey Silt
at a depth of approximately 5 feet. However, the Clayey Silt was observed at a greater
depth of 14 to 18 feet at locations GP-5 and GP-6, located along Meadow Street. The
Clayey Silt was generally encountered from a depth of approximately 5 feet to the bottom
of each boring (approximately 20 feet). This is generally consistent with soil descriptions
described in previous investigations at the site. Groundwater was encountered at depths
ranging from approximately 6 to 24 feet. The soil boring logs with monitoring well
construction diagrams are included in Appendix D.
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PID headspace measurements taken on soil samples collected from soil borings ranged
from non-detect to 192 parts per million (ppm). Borings exhibiting the highest PID
readings were completed as monitoring wells. The soil samples exhibiting the highest
PID headspace measurements were recorded at depths of 10 to 12 feet (water table) or at
the first encounter of the Clayey Silt and exhibited a strong petroleum odor. Soil PID
headspace measurements for all soil boring locations are presented on the soil boring logs
in Appendix B.

PID soil headspace readings ranged from O to 185 ppm at soil borings GP-1 and GP-2,
installed at the former ASTs. The highest PID readings were recorded in shallow soils
from 0 to 6 feet and generally decreased to below 10 ppm at a depth of 20 feet.

PID soil headspace readings ranged from 0 to 13 ppm at soil boring GP-3, located west of
the delivery truck loading rack where SPHs are present in MW-2. The highest PID
readings were recorded at 12 to 14 feet at the approximate depth of the water table and
decreased to below 1.0 ppm at the bottom of the boring at a depth of 20 feet.

PID soil headspace readings ranged from 0 to 162 ppm at soil boring locations GP-4,
GP-5, GP-6, GP-7, GP-8, GP-9, GP-10 and GP-11, installed along the railroad tracks near
monitoring wells MW-10 and MW-11, which contain SPHs. These soil borings generally
delineate the extent of SPHs. .

PID soil headspace readings ranged from 0 to 32 ppm at soil boriﬁg locations GP-14,
GP-15, GP-16, GP-17 and GP-18, located to the south of the SPH area. The highest PID
readings were generally recorded at depths of 6 to 16 feet.

2.2  Monitoring Well Development

On August 27 and 28, 1998, the newly installed monitoring wells were developed by
EMCON using a peristaltic pump. The wells were developed to remove drill cuttings,
clean the well, and improve the hydraulic connection between the well and the water
hearipg strata. Well development water from wells containing SPH (GP-6, GP-7 and
GP-12) was placed in a 55-gallon drum, provided by MCI, and stored omsite. No
groundwater or SPH was encountered in monitoring wells GP-4 and GP- 8.

2.3 Soil Borings and Monitoring Well Survey

The elevations of the top of all newly installed monitoring wells and soil borings were
determined to the nearest 0.01 feet by differential leveling methods utilizing an automatic
level and referencing the existing site vertical datum (assumed). Differential level loops
were closed, balanced and adjusted. The horizontal locations of the monitoring wells and
soil borings were obtained with a global positioning system (GPS) with sub-meter
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accuracy. The horizontal datum referenced was the Vermont State Plane Coordinate
System, North American Datum of 1983 (NADS3).

The survey elevation data was reduced and elevations for the monitoring wells was
generated (Table 2). The GPS data was differentially corrected using the Vermont
Agency of Transportation Continuing Operating Reference Station (CORS), located in
Montpelier, Vermont. Horizontal coordinates for the monitoring wells and soil borings
were computed and plotted on the site plan (Figure 2).

2.4 Water Level Measurements and Groundwater Flow

On August 31, 1998, the water levels from all monitoring wells were measured to the
nearest 0.01 foot, using an ORS electronic interface probe. The water levels were
converted to elevations using survey data from the site and were then used to determine
groundwater flow direction and to generate a groundwater contour map. Water level
elevations for selected wells (MW-5, MW-6, MW-7, MW-8, MW-9 and GP-16) were
contoured in one foot intervals. Wells containing SPHs were not used for groundwater
contouring. The contours indicate that groundwater flow at that time was from cast to
west across the site toward the cemetery and Otter Creek (Figure 3).

2.5 Separate Phase Hydrocarbon Removal and Gauging

At the time of water level measurements, all wells were checked for SPHs. SPHs were
detected in three of the newly installed monitoring which wells include GP-6, GP-7 and
GP-8. SPHs were also detected in monitoring wells MW-2, MW-3, MW-10, MW-11,
RW-2 and RW-3 which were previously installed at the site. SPH thickness’ ranged from
0.08 feet at RW-2, which is located between the former delivery truck loading rack and
the tank truck off-loading point, to 5.69 feet at MW-11, which is located along the
railroad tracks. SPH thickness values and elevations for the wells is included in Table 2.
The estimated thickness and lateral extent of SPHs is shown on Figure 4.

On August 31, 1998, SPHs were pumped or bailed from monitoring wells MW-2, MW-3,
MW-10, MW-11, GP-6, GP-7 and GP-12. Following measurement of the initial
hydrocarbon layer, the hydrocarbon layer was removed as quickly as possible by bailer or
peristaltic pump. Once the thickness of the hydrocarbon layer was reduced to
approximately 0.01 foot, recharge rates of the hydrocarbon layer were measured, at two
minute intervals, with an electronic interface probe for up to 30 minutes and recorded in
the field notebook. A measurement was recorded at the end of the day to determine if the
SPH layers had reached pre-pumping or bailing levels. No recovery of SPHs were
observed in GP-6. The SPHs removed from each well was stored in a 55 gallon drum

located at the site.
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Approximately 11.5 gallons of SPHs were removed from the monitoring wells. The color
of the SPHs varied from a rust color to dark brown to black. SPH recovery data is
presented in Table 3. Percent recovery of SPHs, approximately 30 minutes after pumping
or bailing stopped, ranged from 0.0 percent in GP-6 to 54 percent in GP-7. Percent
recovery of SPHs approximately 660 minutes after pumping or bailing stopped ranged
from 0.0 percent in GP-6 to 85 percent in GP-12.

2.6 Separate Phase Hydrocarbon Volume Estimate

As indicated previously, SPHs were detected on August 31, 1998, in nine monitoring
wells (MW-2, MW-3, MW-10, MW-11, RW-2, RW-3, GP-6, GP-7, and GP-12) ranging
in thickness from 0.8 feet at RW-2 to 5.69 feet at MW-11 (Figure 4). The SPH area is
elongated in a north-south orientation from the former loading rack area to beyond the
property boundary along the abandoned railroad tracks. The SPHs encompass an area of
approximately 9,150 square feet. The SPH area was contoured in one foot intervals for
estimating the volume of SPHs. Calculations for estimating the volume of SPHs are
provided in Appendix E. Assuming a range of porosity from 35 to 70 percent (Freeze
and Cherry, 1979) for the Silty Clay unit and an average SPH thickness for each of the
contoured intervals (see Appendix E for calculations), a range of 47,000 to 94,000 gallons
of SPHs is estimated. However, this volume estimate is based on the apparent SPH
thicknesses as measured in monitoring wells. Researchers have concluded because of
capillary fringe effects that the actual SPH thickness or true formation thickness is
reduced by approximately 70 to 95 percent. Assuming that the apparent SPH thickness is
90 percent greater than the actual SPH thickness, the true SPH volume ranges from
approximately 24,000 to 50,000 gallons.

2.7 In-Situ Hydraulic Conductivity Testing

On August 28, 1998, in situ hydraulic conductivity tests were conducted in monitoring
wells MW-6, MW-8 and MW-9 using the rising head method. These tests were
conducted to provide an evaluation of the hydraulic conductivity of the strata in which the
well screens are installed. The soil types surrounding the screened intervals for MW-6
and MW-8 consisted predominately of a Silty Clay. The soil type surrounding the
screened interval of MW-9 consisted of a fine Sand. Geologic cross-section A-A’
(Figure 5) illustrates the various soil types and depth to groundwater across the Patch’s
Petroleum site. The hydraulic conductivity values are used to aid in the evaluation of
groundwater flow and the ability of contaminants to migrate via groundwater.

Water in the three wells was evacuated using a bailer or a pump. Water was removed as
quickly as possible and the water level recovery measured with a water level probe. The
elapsed time and water level was recorded. The water level recovery data was entered
into a computer software program (Agtesolv™) for analysis and was plotted on graphs
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with semi-logarithmic axes (Appendix D). H)rdraulic conductivity values were 4.5 x 107
feet per minute (f/min) for MW-6, 2.0 x 10™ fi/min for MW-8 and 1.8 x 10° f/min for
MW-9.

2.8 Groundwater Sampling

On September 1, 1998, groundwater samples from the newly installed monitoring well
(GP-16) and the six existing monitoring wells (MW-1, MW-5, MW-6, MW-7, MW-§,
and MW-9) were sampled with dedicaied bailers with the exception of GP-16, which was
sampled with a peristaltic pump and new polyethylene tubing because of its smaller
diameter. Groundwater results were not collected from MW-2, MW-3, MW-10, MW-11,
RW-2, GP-6, GP-7, and GP-12, because SPHs were present. Wells GP-6 and GP-8 were
dry. To assure that representative formation water was being sampled, the monitoring
wells were purged until the pH, specific conductance, and temperature values of the
discharged water stabilized to within 10 percent variation. A minimum of three well
volumes was evacuated from each well. All well purge water was disposed of to the
ground surface in the immediate vicinity of the monitoring wells.

Groundwater was transferred directly from the bailer or tubing into the appropriafe
laboratory supplied containers. The samples were packed on ice in a shipping cooler and
accompanied by a completed chain of custody from the time of sample collection to the
time of delivery to the laboratory. The analytical testing was performed by SCITEST of
Randolph, Vermont. All groundwater samples were analyzed for VOCs by USEPA
Method 8020. At monitoring well GP-16, a groundwater sample was also analyzed for
TPHs by USEPA. Method 8100M.

Groundwater analytical results of VOCs for monitoring wells MW-1, MW-5, MW-6,
MW-7, MW-8, MW-9, and GP-16 are presented in Table 2 and in plan view on Figure 3.
VOCs detected above the method reporting limit (MRL) in the monitoring wells sampled
included benzene at 3.0 micrograms per liter (ug/L), toluene at 1.0 to 5.0 ug/L,
ethylbenzene at 1.0 to 7.0 ug/L, total xylenes at 5.0 to 68.0 ug/L, and, methyl-tertiary-
butylether (MTBE) at 4.0 ug/L. TPHs were not detected in GP-16. No VOCs, exceeded
the Vermont Groundwater Enforcement Standard (VGWES) at the monitoring wells

sampled.

Similar VOC concentrations were detected in sample GP-16 and duplicate sample MW-
A No VOCs were detected in the trip blank sample. The results of the trip blank sample
‘ndicate that there was no introduction of outside contamination during sampling and
transport to the laboratory. The complete analytical results, MRLs and a copy of the
chain of custody documentation is included in Appendix G.
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3 CORRECTIVE ACTION

Remediation activities have occurred at the facility which have included source
excavation and removal of pefroleum contaminated soils during removals of petroleum
storage tanks and piping, as well as passive and automated SPH recovery. The petroleum
contaminated soils are currently stockpiled on and covered with polyethylene at two
locations at the eastern edge of the property in a secure area. Soil stockpile No. 1 was
constructed with soils excavated on April 2, 1996, and consists of approximately 40 cubic
yards. Soil stockpile No. 2 was constructed with soils excavated on October 6, 1997
(approximately 10 cubic yards ranging in concentrations from 100 to 1,000 ppm based on
PID measurements) and on October 29, 1997 (approximately 15 cubic yards ranging in
concentrations from 100 to 1,300 ppm based on PID measurements. The excavation and
stockpiling of petroleum contaminated soils have been documented in previous
submittals to the VTDEC, WMD. The soils are being monitored with a PID by MCL. On
May 30, 1998, PID headspace measurements recorded at soil stockpile No. 1 were non-
detect to 171 ppm and at soil stockpile No. 2 were 33 to 36 ppm. On September 1, 1998,
PID headspace measurements recorded at soil stockpile No. 1 were non-detect to 19 ppm
and at soil stockpile No. 2 were 18 to 134 ppm.

Because of the low permeability soils and the limited effectiveness of pump and treat
technology, an automated SPH recovery system was proposed and consisted of a
Magnum Spill Buster product recovery manufactured by Clean Earth Technology. The
system was approved for installation in October 1998, by Mr. John Schmeltzer of the
VTDEC, WMD. The system was installed in two monitoring wells MW-10 and MW-11,
which contained the greatest thickness of SPHs. SPHs in other wells are manually bailed.
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4 CONCLUSIONS

A SSI has been performed at the site formetly operated by Owner Services, Inc. (a.k.a
Patch’s Petroleum) located at 102 Meadow Sireet in Rutland, Vermont. Based on the
distribution and type of petroleum hydrocarbon contamination detected in groundwater,
PID soil headspace measurements collected during drilling activities, and visual and
olfactory observations of soil samples logged during drilling activities, there appears to
be no new sources of soil or groundwater petroleum contamination identified on or off
the property. The results of this SSI has confirmed that the majority of groundwater
contamination is located on the abutting Vermont Agency of Transportation (VTAOT)
rail road right-of-way and undeveloped property south of the VTAOT right-of-way
owned by Cole Family Enterprises, Inc. An area of lesser petroleum contamination is
located in the area of the former ASTs on southeast corner of the Patch’s Petroleum site.
The highest levels of petroleum contamination in the area of the ASTs is generally
associated with shallow soils (0 to 6 feet bgs). Based on soil boring data, there 1s
circumstantial evidence that petroleum releases at the former AST locations have
impacted groundwater which has migrated onto the abutting VTAOT right-of-way.
However, there is no indication of floating SPHs in this area.

The SSI delineated an area of floating SPHs encompassing approximately 9,200 square
feet ranging in thickness from 0.10 to 5.7 feet on August 31, 1998, SPH area is elongated
in a north-south orientation from the former loading rack area on the Patch’s Petroleum
site to beYyond the southwest corner of the property line onto the abutting Vermont
Agency of Transportation (VTAOT) right-of-way and undeveloped land owned by Cole
Family Enterprises, Inc. The majority of the SPHs are located on the abutting VTAOT
right-of-way and Cole Family Enterpriscs, Inc. property. A small area of SPH may
extend onto the abufting Calvary Cemetery property to the southwest of the Patch’s
Petroleum site, however, access was not granted to investigate this area. The SPHs have
been identified as a mixture of diesel fuel and weathered gasoline and has been estimated
at 24,000 to 50,000 gallons. Shallow soil contamination is generally associated with the
area of SPHs.

1t is evident from the data collected to date, that operations involving transfer of fuel from
the railroad tanker cars, trucks and tank/piping leakage to the Patch’s Petroleum site
confributed to the release of SPHs which have been detected on the VTAOT right-of-way
and the abutting Cole Family Enterprises, Inc. property. An underground piping system
delivered petroleum products from the tanker rail cars to ASTs located on the Patch’s
Petroleum site. Shallow soil contamination detected during SSI activities along the
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VTAOT right-of-way confirms that petroleum off loading activities confributed to the
off-site contamination, The groundwater contaminant distribution is generally consistent
with the direction of groundwater flow which is to the west-southwest towards the
cemetery and the Ofter Creek.

Based on the network of monitoring points installed to date, the dissolved phase
hydrocarbon groundwater plume is limited in aerial extent and has not migrated
significantly downgradient of the area of SPHs. This is documented from several
downgradient monitoring points (MW-7 , MW-8, MW-9, and GP-16) where non detect to
low level concentrations of BTEX compounds have been detected within 50 feet of the
SPHs. The low permeability silt and clay soils beneath the site and the abutting VTAOT
right-of-way and Cole Family Enterprises, Inc. property has probably slowed the
migration of the contamination in the soil and groundwater.

Because the dissolved phase contamination does not appear to be migrating significantly
at this time and no sensitive receptors have been impacted, the major remedial efforts
should be focused on SPH recovery, primarily in the area of the VTAOT right-of-way,
and on the abutting Cole Family Enterprises, Inc. property. At this time an automated
SPH recovery system is operating in two wells (MW-10 and MW-11) located on the
VTAOT right-of-way. An evaluation of the automated SPH recovery system is being
performed to determine its effectiveness and to determine if other remedial efforts are
needed. Furthermore, ongoing manual bailing of SPHs is being performed on all other
wells containing SPHs.
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5 RECOMMENDATIONS

Based on the above conclusions, it is EMCON’s opinion that historical releases of
petroleum products have occurred at both onsite and off site locations and that there does
not appear to be indications of any ongoing releases since the facility was
decommissioned. Because sensitive receptors have not been impacted, dissolved phase
petroleum contamination has not migrated, and SPH recovery efforts have been initiated,
EMCON does not recommend that a CAFI be performed at this time. However, EMCON
does recommend that the following activities be performed:

1.

SPHs should continue to be removed on a regular schedule from all wells with
SPHs.

The existing automated SPH recovery system in monitoring wells MW-10 and
MW-11 should be monitored on a regular basis and moved to other locations as
necessary which would require installation of additional recovery wells. The
volume of SPHs recovered from the monitoring wells should be documented to
evaluate its effectiveness.

Quarterly groundwater sampling activities should be discontinued. Groundwater
sampling activities should continue on a semi-annual basis and should include
monitoring wells MW-1, MW-5, MW-6, MW-7, MW-8, MW-9, and GP-16.
Samples should be analyzed for VOCs (USEPA Method 8021B) to determine if
concentrations are increasing or decreasing.

Continue to monitor the two onsite soil stockpiles for VOCs with a PID.

All abutting downgradient property owners should be notified of the petroleum
contamination and any planned intrusive activities either on or off the Patch’s
Petroleum site should include necessary health and safety precautions.
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LIMITATIONS

The services described in this report were performed consistent with generally accepted
professional consulting principles and practices. No other warranty, express or implied,
is made. These services were performed consistent with our agreement with our client.
This report is solely for the use and information of our client unless otherwise noted.
Any reliance on this report by a third party is at such party's sole risk.

Opinions and recommendations contained in this report apply to conditions existing when
services were performed and are intended only for the client, purposes, locations, time
frames, and project parameters indicated. We are not responsible for the impacts of any
changes in environmental standards, practices, or regulations subsequent to performance
of services. We do not warrant the accuracy of information supplied by others, nor the
use of segregated portions of this report.

The purpose of a geologic/hydrogeologic study is to reasonably characterize existing site
conditions based on the geology/hydrogeology of the area. In performing such a study, it
is understood that a balance must be struck between a reasonable inquiry into the site
conditions and an exhaustive analysis of each conceivable environmental characteristic.
The following paragraphs discuss the assumptions and parameters under which such an
opinion is rendered.

No investigation is thorough enough to describe all geologic/ hydrogeologic conditions of
interest at,a given site. If conditions have not been identified during the study, such a
finding should not therefore be construed as a guarantee of the absence of such conditions
at the site, but rather as the result of the services performed within the scope, limitations,
and cost of the work performed.

We e unable to report on or accurately predict events that may change the site
conditions after the described services are performed, whether occurring naturally or
caused by external forces. We assume no responsibility for conditions we were not
authorized to evaluate, or conditions not generally recognized as predictable when
services were performed.

Geologic/hydrogeologic conditions may exist at the site that cannot be identified solely
by visual observation. Where subsurface exploratory work was performed, our
professional opinions are based in part on interpretation of data from discrete sampling
locations that may not represent actual conditions at unsampled locations.
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Table 1

Monitoring Well, Grouhdwater, Free Product Elevation Data

Malter ConsPlting, Inc. - Pateh's Petroleum, Inc., Rutland, Vermont

| Groundwater Product | Product
Monitoring Top of Top of Elevation Depth to Depthto | Elevation | Thickness
Well Data | Ground PVC Casing -Deséription/Comment 8/31/98 Groundwater| Product 8/31/98 8/31/98
MW-1 99.73 99.52 99.73  |1-1/2 inch PVC with flush mounted roadbox 92.62 6.9 ND ND ND
MW.2 99.19 $8.83 99.19 11-1/2 inch PVC with flush mounted roadbox 85.85 13.08 12.55 86.38 0.53
IMW-3 97.45 97.29 97.45 [1-1/2 inch PVC with flush mounted roadbox 83.12 14.17 12.64 84.65 1.53
MW-4 NA NA NA No well installed, no water to 22 feet NA NA NA. NA NA,
MW-5 09.63 99.32 99.63 11-1/2 inch PVC with flush mounted roadbox 94,84 4.48 ND ND ND
MW-6 98.58 08.25 98.58 |1-1/2 inch PVC with flush mounted roadbox 95,11 3.14 ND ND ND
MW-7 98.33 97.7 08.33  |2-inch PVC with flush mounted roadbox 84.08 13.62 ND ND ND
MW-8 06.85 96.58 06.85 |2-inch PVC with fiush mounted roadbox 81.35 15,23 ND ND ND
MW-0 95.81 95.32 95.81 |2-inch PVC with flush mounted roadbox 80.81 14.51 ND ND ND
MW-10 96.02 99.03 99.18 |2-inch PVC with stick up protective casing 79.04 19.99 15.79 83.24 4.20
MW-11 95,21 98.33 98.57  {2-inch PVC with stick up protective casing 74.42 23.91 18.22 80.11 5.69
HMW-12 97.16 96.57 97.16 |2-inch PVC with flush mounted roadbox 78.06 18.51 ND ND ND
RW-1 99.40 9898 99.40 |4-inch PVC with flush mounted roadbox NR NR NR NR NR
RW-2 97.78 87.5 9778 |4-inch PYC with flush mounted roadbox 84.81 12.35 12.27 84,39 0.08
RW-3 97.59 97.16 97.59 l4-inch PVC with flush mounted roadbox 83.71 13.62 12.25 85.11 1.37
GP-4 97.28 99.04 100.64 [3/4-inch PVC with stickup steel protective casing ND ND ND ND ND
HGP-6 95.87 95.54 05.87  |3/4-inch PVC with flush mounted road box 79.81 15.73 15.32 80.22 0.4]
GP-7 05,12 98.25 98.84 |3/4-inch PVC with stickup steel protective casing 79.92 18.33 13.6% 84.56 4.64
GP-8 95.04 08.43 98.68 _ |3/4-inch PVC with stickup steel protective casing NA DRY NA NA NA
GPp-12 93,89 97.24 97.68 13/4-inch PVC with stickup stee] protective casing ND ND 15.97 81.27 5.15
GP-16 93.67 03.43 93.67 |4-inch PVC with flush mounted roadbox 85.04 8.39 ND ND ND
NOTE:
NA = Not applicable
ND = Not detected
NR = No reading
1. Elevations expressed in feet. Based upon an assumed datum of 100.00 feet at the northeast top of the fiest concrete step at the northeast entrance to building.
2, Monitoring well elevations obtained through differential leveling survey conducted by EMCON on July 2, 1996, February 26, 1998 and August 31, 1998,
3. Depth to groundwater and depth to product taken on August 31, 1998.
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Malter Conflsulting, Inc. - Patch's Petroleum, Inc., Rutland, Vermont

Table 2

Groundwater Analytical Results

Enforcement l
Standard
Analyte {ug/L) MW-1 MW-5 MW-6 MW-7 MW.8 MW-9 GP-16

Benzene 5 3.0

Toluene 1,000.00 5.0 1
Ethylbenzene 700 7.0 1
Total Xylenes 10,000.00 68.0 5
Chlorobenzene 100

1,3-Dichlorobenzene NS

1,4-Dichlorobenzene NS

1,2-Dichlorobenzene NS
[MTBE 40 40
[TPH NS

OTES:
NS = None Set

1. All concentrations in micrograms per liter (ug/L), equivalent to parts per billion (ppb), except TPH reported in milligrams per liter, equivalent to parts per million.

W oo Oy B W

. Blanks indicate below practical quantitation limit (BPQL).
. Analytical testing for all compounds performed by USEPA 8020 except TPH, performed by USEPA Method 8100M at GP-16 only.

Enforcement standards are from the Vermont Groundwater Protection Rule and Strategy, 1997,

. Similar compounds and concentrations were detected in the duplicate sample for GP-16 {designated MW-1).
. Samples collected on September 1, 1998, by EMCON and MCL

. Samples analyzed by SciTest Laboratory Services of Randolph, Vermont.

. All trip blank sample concentrations were BPQL.

. Samples collected from MW-5, MW-6, MW-7 and MW-9 were BPQL.
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Table 3

Separate Phase Hydrocarbon Recovery Data
Maiter Consulting, Inc., - Patch's Petroleum, Rutiand, Vermont

[

m,
Product Thickness Product Thickness
Pre-Pumping | Approximately 30 Percent | Approximately 660 Percent
Product Minutes After Recovery Minutes After Product Recovery
Well Thickness Pumping Stopped after 30 | Pumping Stopped | Recovered after 660
Designation (ft) {ft) Minutes (413] (gal) Minutes Cormments
MW.3 1.53 0.14 9 0.17 0.25 11 1.5-inch diameter well
MW-10 4.20 0.10 26 1.32 5.0 31.0 Z-inch diameter well
IMW-11 5.69 1.63 18 3.55 5.0 62.0 2-inch diatneter well
GP-7 4.58 2.56 54 3.76 0.25 82 3/4-inch diameter well
[GP-12 5.15 2.1 40 4.39 0.75 85 3/4-inch diameter well
GP-6 041 0.0 0 0.000 0.10 0.00 3/4-inch diameter well
RW.3 NM NM NM NM 0.10 NM Product removed from Model 14 Zorbo passive recovery system. No test run.
NOTE:

NM = Mot measured

1. All measurements from top of PV with clectronic oilfwater interface probe.
2. All free product removed placed in 55 gallon drum onsite provided by MCI.
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State of YVermont

AGENCY QF NATURAL RESQURCES
Department of E"v{asm ental 'Conse“atjqn

Jepansent oi Fish and Wiciile aﬂagement tyision
E:epanrr.c-n: of :; orasts, Pars anc Recreazon 103 South Main Street / West Building
Deparment of Eavucnmental Canservation Waterbury, Vermont 05671-0404
State Geologist 802-241-3888
HELAY SERVICE FCR THE HEARING IMPAIRED i}
1-800-253-0191  TOD>Voice - FAX 802-241-3296
1-800-253-0195  Voice» TGO August 27. 1998

MR STEPHEN SINGISER

VERMONT NATIONAL BANK

PO BOX 831

RUTLAND VT 05702

RE: Work Plan/Cost Estimate dated July 31, 1998, and letter report dated July 9, 1998, for the
former Patch's Petroleum Facility, Rutiand (Site #96-1973)

Dear Mr. Singiser:

The Sites Management Section (SMS) has reviewed the above work plan/cost estimate by Malter
Consulting, Inc. and EMCON and the letter report by Malter Consulting, Inc. Below are the SMS
comments on these submittals.

Work Plan/Cost Estimate

On August 21, 1998, the SMS gave verbal approval of the work plan dated July 31, 1998. The
purpose of this work is to further define the degree and extent of the free-product petroleum plume. The
work plan proposes | that EMCON will install up to eighteen soil berings and six monitoring wells with a
geoprobe. Soil samples from the borings will be screened with a photoionization detector (PID).
Groundwater samples from thirteen monitoring wells (including the six newly installed wells) will be
analyzed for volatile organic compounds (VOCs) and using EPA Method 8020 and total petroleum
hydrocarbons (TPH) using modified EPA Method 8100. Hydraulic conductivity tests will be completed
for three well§. On the same day as the hydraulic conductivity testing, free-product from the monitoring
wells will be gauged and removed. A report will be completed summarizing the resuits of the above
tasks. In addition, the report will identify potential remedial options and provide recommendations for
subsequent work. Based on discussions with Joe Hayes of EMCON and John Malter, the cost estimate
was revised to $15,436.00. The SMS approves the revised cost estimate. EMCON plans to drill on
August 25, 1998 and complete the summary report by October 2, 1998. If there is a change in this
schedule, please notify me immediately.

Several of the proposed boreholes with be placed beyond the property of-Patch’s petroleum.
Verbal permission to place the borings in the railroad right-of-way was given by Charlie Bischoff from
the Vermont Railway on August 20, 1998 and Nancy Rice of the Vermont Agency of Transportation on
August 24, 1998. Based on a letter dated April 15, 1998, from Malter Consulting, permission {0 install
wells on the property south of the site and railroad right-of-way was given by the President of the
corporation , Cole Family Enterprise, Inc., who owns the property.

Chlorine Free 100% Recycled Paper
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Mr. Stephen Singiser
August 24, 1998
Page 2 of 3

A portion of the cleanup and site investigation costs associated with Patch’s Petroleum, including
the above tasks, is likely eligible for reimbursement under the Petroleum Cleanup Fund (PCF) as set
forth in 10 V.S.A. Section 1941. However, the PCF only reimburses uninsured costs. To make this
determination, the SMS must receive a copy of the liability insurance policies from the last operator and
the owner of the property.

Based on previous investigations at the site, petroleum contamination was found during the
removal of a 550-gallon underground storage tank (UST) and underground piping that connected the load
. rack to the above ground piping on the southwest side of the property. These underground lines are
considered part of the above ground tank (AST) system because they conveyed fuel from ten large ASTs
in the back of the facility to the loading doc and because the pipe volume was less than ten percent of the
total volume of the AST system. Fuels within the AST system included kerosene, heating oil, and
gasoline.. A free-product sample was collected from MW-11 on February 26, 1998. . The analytical
results of the sample showed two types of petroleum products: weathered gasoline (50% to 80%) and
diesel fuel (20% to 50%). These results suggest that releases from the gasoline UST may have
contributed to the contamination. However, gasoline was also stored in ASTs at the site.

As of April 28, 1998, the PCF includes coverage to reimburse site investigation/cleanup costs
associated with AST petroleum releases as well as UST releases. However, the PCF will only reimburse
reasonable and uninsured cleanup/site investigation costs associated with AST petroleum releases.up o
$25,000 per site, with a $1,000 deductible. On the other hand, the PCF will reimburse cleanup/site
investigation costs associated with UST releases up to a $1,000,000, with a $10,000 deductible. Before
the PCF can reimburse eligible costs, the split between costs associated with the two types of coverage
(AST and UST) must be established.

Because there were at least ten ASTs to one UST at the site; the SMS proposes that 90 percent of
the contribution of the contamination was from the AST system and 10 percent was from the UST. For
cleanup/site Tnvestigation work that took place before April 28, 1998, ten percent of reasonable and
uninsured cleanup/site investigation costs will apply to the $10,000 PCF deductible. The remaining costs
are attributed to the AST releases, which were not eligible for PCF reimbursement before April 28,
1998. For work after April 28, 1998, the PCF, under the AST coverage, would reimburse 90 percent of
the eligible cleanup/site investigation costs up 10$26,000, minus the 51,000 deductible. The remaining
10 percent would either apply to the $10,000 PCF deductible for UST coverage or be reimbursed by the
PCE if the deductible was met. After $25,000 has applied to the AST coverage and the $10,000 PCF
deductible for UST coverage is reached, then the PCF will reimburse ten percent of additional
cleanup/site investigation costs up to $1,000,000. Please respond to this proposal in writing within 15
days of receiving this letter. If you do not agree with this proposal, please provide your rationale and a
counter proposal.




Mr. Stephen Singiser
August 24. 1998
Page 3 of 3

Letter Report dated July 9, 1998

This letter report provided a good summary of site investigation activities since October 1996.
However, the SMS is not clear whether this letter report is the deliverable identified in the approved
scope of work dated December 15, 1997. If this is the case, then the site investigation data collected
since October 1996 must be organized in tables and figures so trends over time at each well can be
evaluated. Data to be organized includes water level and free-product measurements, dissolved.
contarninant concentrations, volume of free-product removed, groundwater contours, and laboratory
results. These tables and figures can be submitted as an addendum to the letter report within 30 days of
receiving this letter. However, the SMS will Tot require this addendum if the above informarion is
planned to be included in the EMCON report. Please have your consultant clarify this with me as soon

as possible.

If you have any questions or comments, please do not hesitare to contact me at 241-3886.

Sincerely,

A
John Schmeltzer, Project Manager

0
Sites Management Section

CC. Ms. Laurel V. Pacch

' Mr. John Maiter, Malter Consulting, Inc.
Mr. Joe Hayes, EMCON
Ms.Nancy Rice, Agency of Transportation

Mr. Charlie Bischoff, Vermont Railway
JSS:wp31/sites/961973/pasch ir




 APPENDIX B
'HISTORICAL GROUNDWATER MAPS
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APPENDIX C
HISTORICAL LABORATORY DATA .




*93-@7-18 18:54 MALTER CONSULTING

WATER QUALITY RESULTS
7/2/96
PARAMETER MW-1 | MW-5 MW-6
Methyl tertiary Butyl | <{ <] <1
Ether
Benzene <] <] <1
Toluene <l <1 <1
Ethylbenzene <1 <1 <]
Total Xylenes <] <] <1
Tetrachloroethene <l 0.8* <1
EPA Method 8260
All results are in Parts Per Billion{ug/L)
*Contamination related to dumpster in area
11/6/96
PARAMETER MW-1 MW-5 MW.§
Methyl tertiary Butyl | DRY <1 <1
Ether _
Benzene DRY <1 <1
Toluene ~ DRY <1 <1
Ethylbenzene DRY <] <]
Total Xylenes DRY <] <}
2-Chlcrotoluene DRY 32% ——
EPA Method 8020 for MW-6

EPA Method 8260 for MW-5
*Contamination related to dumpster




’95-B7-18 18:354 MALTER CONSULTING

2/11/97
PARAMETER MW-] MW-5 MW-6
Methyl tertiary Buty! | DRY -
Ether y BPQL BPQL
Benzene DRY R PQL Bp QL
Toluene DRY BPQL BPQL
Ethylbenzene DRY BPQL BPQL
Total Xylenes DRY BPQL BPQL
EPA Method 8020
BPQL=Below Practical Quantitation Limit; 1 ug/L
5/21/97
PARAMETER MW-{ MW-5 MW-6
Methyl tertiary Butyl {3 BPQL BPQL
Ether
Benzene BPQL BPQL BPQL
Toluene 1 BPQL BPQL BPQL
Ethylbenzene BPQL BPQL BPQL
Total Xylenes ~ BPQL BPQL BPQL
EPA Method 8020
BPQL=Below Practical Quantitation Limit; 1 ug/L
- - 8/29/97
PARAMETER Mw-1 MW-5 MW-6
Methyl tertiary Butyl { DRY BPQL BPQL
Ether
Benzene DRY BPQL BPQL
Toluene DRY BPQL BPQL
Ethylbenzene DRY BPQL BPQL
Total Xylenes DRY BPQL BPQL
EPA Method 8020

BPQL—=Below Practical Quantitation Limit; 1 ug/L




*98-@7-18 18:54 MALTER CONSULTING

11/19/97
PARAMETER MW-1 MW-s MW.s
Methy! tertiary Butyl { DRY BPOL
Ether Q BPQL
Benzene DRY BPQL BPQL
Toluene DRY BPQL BPQL
Ethylbenzene DRY BPQL BPQL
Total Xylenes DRY BPQL BPQL
EPA Method 8020
BPQL=Below Practical Quantitation Limit; 1 ug/L
2/27/98
PARAMETER | MW-1 | MW-s MW-6 Mw.7 MW.8 MW.9
Methyl tertiary | 6 BPQL BPQL BPQL BPQL BPQL
Butyl Ether
Benzene BPQL |BPQL BPQL BPQL BPQL 20
Toluene BPQL | BPQL BPQL BPQL TRACE 49
Ethylbenzene BPQL | BPQL BPQL BPQL TRACE 50
Total Xylenes | BPQL | BPQL BPQL BPQL ) 118
EPA Method 8020

BPQL=Below Practical Quantitation Limit; 1 ug/L.

All results are in Parts Per Billion(ug/L)




98-B7-18 18:55 MALTER CONSULTING

5/29/98

PARAMETER | MW-1 | MW-5 MW.-6 MWw-7 MW-8 MW.9
Methyl tertiary | DRY | BPQL BPQL DRY BPQL BPQL
Butyl Ether

Benzene DRY BPQL BPQL DRY 2 i
Toluene DRY |BPQL BPQL DRY 12 4
Ethylbenzene DRY BPQL BPQL DRY 34 4
Total Xylenes |DRY | BPQL BPQL DRY 141 7

EPA Method 8020

BPQL~=Below Practical Quantitation Limit; 1 ug/L
All results are in Parts Per Billion{ug/L)




APPENDIX D |
BORING LOGS AND WELL CONSTRUCTION DIAGRAMS




PROJECT: Patch's Petroleum Supplemental Site Investigation

LEGEND FOR BORING LOGS

PROJECT NO.: 84794-010.001
BORING NO.: GP-1 through GP-18

GRAPHIC
SYMBOL

SOIL/RGCK
CODE

DESCRIPTION OF SYMBOLS USED IN

LITHOLOGIC LGG COLUMN

SYMBOL
ar
PATTERN

DESCRIPTION OF SYMBOLS USED IN

WELL CONSTRUCTION AND SAMPLE SYMBOLS

SAND

SAND AND GRAVEL

SILY

SILTY CLAY

1B ]

HIIY

NOTE:

1.

2.

Borings installed with truck mounted
vibratory drill rig.

Coordinate values based on Vermont
State Plane 1983 (NADS3) as established
with a Trimble Pro XR Global Positioning
System.

. Water level reference is tap of PVLC.
. Elevations Dased on assumed vertical

site datum, measured in feet,

. Monitoring wells completed with PVC

stip cap and locking steel protective
casings.

>

Cementi Grout

Bentonite Seal

Filter Sand Pack

3/4-inch 10, Sched, 40 PVC Riser
Pipe

3/4—inch 10, 0,010 Slot,

Sched. 40 PYC Hell Screen

Cover

Split Spoon Sample




BORING/WELL NO. GP—{

SHEET 1 of 1

PROJECT: Paich’s Pelroleum Supplemental Site Investigation

CLIENT: Malter Consulting Inc.

PROJECT NO: 84784-010.001

BS ELEY: 47,4211,
N-S COORD: 4007368.993

CONTRACTOR: New Hampshire Boring, Inc. RIG: Geoprobe E-W COORD: /51976698
GROUNCHATER DATA (feet) CASING | SAMPLE e coRE | WLREFELEY: N/Al; "
DATE STARTED: 06/24/68
TYPE Stegl Macro M M
GAIE  GHOEPTH = GHELEY INTAKE - > - i p | AT FINISHED: 06/25/98
N4 NA N4 N4 OPERATOR: [1. Thompson
WEIGHT e N M NA__| oeoLosisT: £ Hartin
FALL i N M M
WELL - g__‘ w
CONSTRUCT | = | dus (S| =8 | 2 FIELD DESCRIPTION REMARKS
cB iR IEEBE| Z e |2 (Hoditied Burmister Methodology}
il w= =L 23 |=L [ITp= 1 (=] =
o NE | o~ =z — I
o]
b O 0
- 51 2,259 g0 Reddish-brown, fine to medium GRAVEL (sub—rounded), little
OO coarse Gravel, trace Sill, damp.
- -5 éc
00
B ) PR RS Reddish—brown, fing 10 medium GRAVEL (sub~rounded), fitle
coarse Gravel, lrace Silf, damp, petroleum odor.
B S-2A 0.0 {TGravish, fine SAND, some Silt.
-5 5-3 185 Gray, fine SAND, some Silt, damp to moist,
S-4 Gray, CLAYEY SILT, saturated, 7
s-an [ X] | == 59 Brown, CLAYEY SILT, saturated,
- s-5 | A1 | == 8 Brown, SILTY CLAY, saturated.
=t | =4 | =
- s Al | B 17 Grayish—-brown SILTY CLAY, saiurated.
B a7 | X1 |  EBE= 29 Brownish, fine to medium SAND, litlle sub-rounded Gravel,
S0l saturated.
T P —1 3 Brownish, CLAYEY SILT, saturated,
T 5-9 95 CLAYEY SILT to SILT and CLAY, saturated.
- s-nl Al | = 5.4 CLAYEY SILT to SILT and CLAY, saturated.
20 END OF BORING AT 20 FEET
—25




BORING/WELL NO, GP-2

SHEET 1 of 1
PROECT: Palch'’s Petroleun Supplemental Site Investigation PROJECT NO: 84794-010.001 GBS ELEY: 87.571¢
CLIENT: Mafter Consulling Inc. N-S COORD: 40094 837

CONTRACTOR: ANew Hampshire Boring, Inc. RIG: Gegprobe E-¥ COORD: /5#934.888
GROUNDHATER DATA {feet) CASING SAMPLE TUBE cope | WL REF ELEW: N/é!é’j »
DAYE STARTED: £8/25/98
TVE Stegl Macro M M
DAIE  GHOEPTH  GHELEY INTAKE -~ > > 7 | PATE FINSHED: 08/25/98
HEIGHT N i i M| eovois: £ Martin
FALL NA WA M N4
WELL . e | w
CONSTRUCT | . Lhin Huw) S8 2 FIELD DESCRIPTION REMARKS
EBIE2 5|88 | 5 (Modified Burmister Methodology)
Lu = = 3 |=L [T = 1 =
A~ 1 WZ |wa| £= rd X
- 51 74 Brown to dark brown, fine {0 medium SAND, little fine to
medium Gravei (sub-anguizsr), trace to fitle coarse
- SAND, trace Silt, dry.
- 5-2 32 Brown to gray, fine SAND and SILT, moist to wet, slight
pefroleum odor.
=) 5-3 48 Gray, fine SAND and SILT, moist to wel.
&
- 5-4 oy Gray, fine SAND and SILT, moist to wet.
- g-5 NR No recovery
0
- 5-8 MR No recovery
= 5-7 18 Medium brown, CLAYEY SILT, saturated. g
-45 sg Al | == 38 Brownish—gray, CLAYEY SILT, saturated.
Nl cland 5-g 16 Medium brown CLAYEY SILT. salurated.
. s | X1 | B3 ag |  Medium brown CLAYEY SILT, saturated,
20 END OF BORING AT 20 FEET
—2b




BORING/WELL NO. GP-3

SHEET 1 of 1
PROJECT: Palch’s Pelroloum Supplemental Sife Investigation PROECT NO:; 84794-010.001 GSELEV: 999711
CLIENT: Maffer Constfting Inc. N- COORD: 400942433
CONTRACTOR: New Hampshire Boring, InC. RIG: Gegprobe E-H COORD; /511729.417
GROUNDHATER DATA {feet) CASING | SAMPLE TBE CORE | M- REF ELEV: N/éi ;;25/98
DATE STARTEL:
Ty Stegl Macro M b
DATE. GHDEPTH  GHELEV INTAKE - > > U | PATE FINISHED: 08/25/98
A/A /A AA N4 OPERATOR [1. Thompson
WEIGHT N Al Al M| seowosisT: £ Martin
FALL M M N4 N4
WELL - g | w
CONSTRUCT T g o ¥ W 3 E 2 FIELD DESCRIPTION REMARKS
E8 152 Ex[ 0G| > o |2 {Modified Burmister Methodology)
1 =L =L .= 1 o =
o~ neE |[tnal o~ z - I
- S Oark brown, fing SAND, some Silt, little organic material,
diy to damp.
- 5-2 Medivm 1o light brown, fing SAND and SILT, trace medium
Sand, dry o damp.
=) 5-3 Light to medium brown SILT mottied with ienses of grayish
Sit, dry to damp.
- S-4 Medium brown SILT, lttle to trace clay, damp 1o moist;
. changes at 8 feet to gray SILT, moist to wet; slight
| et petroteun odor.
- s5 | Al | = 08 Medium brown SILT and CLAY io SILTY CLAY, moist, sfight
...... pelroteum odar.
=0 | = | b
- g | A1 | B 39 Medium brown SILTY CLAY, moist, sight petrotum odor. g
- s7 Al 1 = 13.0 Brown to gray SILTY CLAY, moist 1o wet (ienses of righer
SN | = ’ SILT content <0.25 inch thick).
—5 ss [ X1 | B 2 Brown to gray SILTY CLAY, moist to wet,
- 5-g - 06 Brown to gray, fine SAND and SILT, some Clay, saturated,
= glight peiroleum odor,
5 5o "] gg|  Brown to gray fine SAND and SILT, some Clay, saturated.
20 END OF BORING AT 20 FEET
—25




BORING/WELL NO. GP-4

SHEET 1 of 1

PROECT: Palch’s Pefroleun Supplemental Site Investigation
CLIENT: Mafter Consufting Inc.
CONTRACTOR: Mew Hampshire Roring, fne.

PROJECT NO: 84794 -010.001

RIG: Gegprobe

BS ELEY: 990411

N-5 COORD: 400892842
E-W COORD: 51770960
KL REF ELEV; NYA/L

END OF BORING AT 20 FEET

GROUNDHATER DATA (feet} CASING SAMPLE TeE OORE
DATE GHDEPTH  GHELEY INTAKE TYPE Sieel Macro A4 M E:E gﬁ;ﬁ; %%@55//99%
- DIAM 2" 2" M M4 .
8/31/98 O N T0-10 - - CPERATOR 1 Thampson
WETGHT M M| seocosist: £ Martin
FALL M NA M4 M
WELL - g,__ w
CONSTRUCT s #% ngf Z _g:“'; 3 FIELD DESCRIPTION REMARKS
cad | Z2 [EXlogt > |02 (Modified Burmister Methedology)
L = 2 |= . i (= =
o~ NZ || € =z -l I
N N
\ \- o Medium brown, fine 1o medium SAND, trace coarse Sand,
\ \ trace Sili, trace organic maller, damp.
S— G- NR No recovery, rock in end of sieeve,
- g-3 =] as Olive green SILT, trace Clay, dry io damp, slrong petroieum
A ador, gray staining.
. g-4 — 57 Ofive green, fine SAND and SILT, moist {o wel, sirong
"""" petrolaum odor, gray slaining.
o5 — 1 ., | Oive green, fine SAND and SILT to CLAYEY SILT, moist 7
to wet, strong petroleum odor, gray staining, oity sheen
s 1Al | =] 148 Qlive green, fine SAND and SILT to CLAYEY SILT, moisi to
wet, strong pelroleum odor, gray staining, oily sheen.
5.7 1 i34 Brown-gray-olive green CLAYEY SILT, lenses of brown,
SO FAA S e S— fine Sand, damp to moist, strong petroleum odor, oily
sheen.
ss | AT | 00 E= 0 Medium brown SILTY CLAY, moist to wet, petroleum odor,
olly sheen.
s [ A1 | =4 146 Gray to alive green SILTY CLAY, moist to saturated, strong
....... petroleum odor, siainung.
............. - 5-10 — 7 Brown CLAYEY SILT, moist to wet, petroleum odor.




BORING/WELL NO. GP-5

SHEET 1 of 1
PROJECT: Paich's Pelfrofeum Supplemental Site Investigation PROJECT NO: 84794 -010 001 GSELEV: G6.MAL
CLIENT: Matter Constlling Inc. N-S COORD: 400920874
CONTRACTOR: Aew Hampshire Boring, Inc. RIG: Gegprobe E-W COORD: Bit742 024
GROUNDWATER DATA (feel) CASING | SMPLE | TeE CORE | WLREF ELEV: AVAML
DATE STARTED: 06/25/98
TYPE Steel Macro M M
DATE GH DEPTH 55£le INliKE p— > > v | DATEFINISEC: 06/25/56
WA MA A A OPERATOR: £ Thompson
HEIGHT M Al MA M _ | ceoLosist: £ Martin
FALL A M4 M M
WELL wee oo | B |
CONSTRUCT { —. | Hig {HW| =& | FIELD DESCRIPTION REMARKS
EB| 222X 36| F |g|s= {Modified Burmister Methodology)
8= | 62 | BS | =2 [S 1 £
= S | o8 Dark brown to black, fing 1o medium SAND, little coarse
; Sand, trace Silt, irace organic material, dry to damp,
- §-2 1 02 Reddish-brown fine to medium SAND, some Silt, little
coarse Sand, dry to damp.
= G-3 0.0 Light brown, fine SAND, some Sitt, ary to damp.
- G4 0.0 Light brown, fine SAND, some Silt, dry to damp.
B 5-5 0.0
—0
B 5-8 0.2 Light brown, fine SAND, some Silt, dry to damp.
S-BA 142 Gray, fine SAND, some SILT, dry, strong petroleum odor,
B Black staining.
B 5-7 40 Gray, fine SAND, some Silt, moist to wet, strong petroleum
& odor.
5 5-8 68 Dark gray, fine SAND, some Siit, moist to wet, slrong
petroleum odor, possible siaining.
hmaill ciamd g-g 35 Dark gray, fine SAND and SILT, moist io wet, strong
petrolesm odor, possible staining.
Dark gray, fine SAND and SILT, saturated, stong petroleum
- sso |l Al ] S 20 odor and oily sheen. ¥
------- ———ark brown to gray CLAYEY SILT, saturated, stained. '
—20 END OF BORING AT 20 FEET
—25




SHEET 1 of ¢
PROECT: Paich’s Pelroleum Sypplementsl Site Investigation PROECT §0: 84784-010.001 GSELEY: 95,8711
CLIENT: Malter Consulting Inc. N-5 COORD: 400901 69!
CONTRACTOR: Mew Hampshire Boring, Inc. RIG: Gepprobe E-# COORD: 1211741448
GROUNDHATER DATA {feet) CASING | SAMPLE TRE CoRE | MLREFELEV: 95{%%/9
DATE STARTED: 3
TYPE Steal Macro N N4
DAYE GHOFPTH = GWELEY INTAKE p— I > ! WA BATE FINISHED: 08/25/98
8398 B3 798  0-2 creRATOR: £, Thompson
WELHT | M da s M| seocostst: £ Martin
FALL A N4 N N4
WELL - E_ i w
CONSTRUCT | = w o ; e Z E é FIELD BESCRIPTION REMARKS
S (E2 88| > o |z (Modified Burmister Methodology)
we | a5 [= = 1 o | Z
o— | uZE |vna| &= = e = o
< =
NN
\ \— -1 Light to medium brown, fine to medium SAND, litle coarse
\ Sandg, trace to klile Silt, trace fine to medium
§ \_ Gravel, trace organic malerial, dry to damp.
\ \~ 52 Light brown, fine SAND, trace medium Sand, little Silt,
§ § dry to damp.
& 5 5-3 Lighi brown, fine SAND, trace Silt, dry to damp.
- [ Light brown, fine SAND, trace Silt, dry to damp.
. 5-5 Light brown, fine SAND, trace Silt, dry to damp.
S-6 Light brown, fine SAND, some Silt, dry to damp.
5-7 Medium brown, fine SAND, some SILT, moist to wet.
5-8 S Y Gray fine SAND and SILT, saturated, lenses of black g
] staining, petroleum odor and sheen.
5-g = o Gray, fine SAND and SILT, saturated, strong petroleum
—— odor, oilly sheen.
S-10 ] 72 Gray, fine SAND and SILT, saturated, strong peiroleum
A odor, oity sheen.
END OF BORING AT 20 FEET
AL




SHEET 1 of 1
PROKECT: Paich’s Petrofeun Supplemental Site Investigation PROJECT NO: 84784-010.001 6S ELEV: 85.211
CUIENT: Maffer Constifing Inc. N-5 COORD: 400892642
EONTRACTOR: New Hampshire Boring, Inc. RiG: Geoprobe E-¥ COORD: 1541770.960
GROUNDHATER DATA (feet] casBG | sapE TUBE CoRE | WL REF ELEV: ggbiig3/gg
DATE STARTED:
TVPE Steef Macro M M
QATE  GHORFH  GHELEY INTAKE - T > " | DATE FIISHED: 08/25/95
8/3/98 1833 9%  0-20 CPERATOR, £ Th0DSON
HEIGHT i M M NA__ |ecoLosist: £ Martin
FALL Ad M NA M
WELL - E,_ w
CONSTRUCT I ; i g bl z § 3 FIELD BESCRIPTION REMARKS
a @ | ZEX IEF| o | = o | = {Modified Burmister Methodology}
L = - 3 |- . 1 (=] =
O~ | WZ || £~ = o x
NEWN
\ \- 51 Medium to dark brown, fine io coarse SAND, littte fine
\ \ to medium Gravel, littte Silt, trace organic material,
\ \— - dry to damp.
§ §— g-5 ] 7 Light brown, fine SAND and SILT, dry to damp.
§ § I Light brown, fine SAND and SILT, dry to damp.
\ \—5 5-3 —-—] 18 ] ,
\ NP Medium gray, fine SAND and SILT, damp, sirong petroleum
R odor, staining.
- S-4 -—: — 22 Brownish—gray SILT, damp to moist, strong petroleum odor,
B Lenses of dark gray to black staining approximately
e = . 1/8 inch thick,
o | NS B ——Brownish~gray SILT, damp to moist, strong petroleum odor,
s { Al | 0 ryst stained.
------ 4 [~——Brown CLAYEY SILT to SILT and CLAY, moist {0 wel,
...... strong petroleum odor, oily sheen.
s-a | Al | = fi4 Brown CLAYEY SILT {o SILT and CLAY, moist to wet,
AN 22— strong petroleum odor, oily sheen,
s-7 | AT | B3 108 Brown to gray CLAYEY SILT to SILT and CLAY, saturated, 7
N strong petroleum odor, vily sheen, siained. -
ss | X1 | = 38 Brown to gray CLAYEY SILT to SILT and CLAY, saturated,
""" strong peiroleum odor, oily sheen, stained.
s-s | X1 1 B 50 Gray CLAYEY SILT to SILT and CLAY, saturated, strong
""" petroleum odor, cily sheen, stained,
s 10 ——1 .o | Gray CLAYEY SILT to SILT and CLAY, saturated, strong
petroleum odor, oily sheen, stained.
END OF BORING AT 20 FEET
—25




BORING/WELL NO. GP-8

SHEET 1 of 1
PROJECT: Paich’s Felroleun Supplemental Sile Investigation PROECT NO: 84794-010.001 GS ELEY: 35.04/1
CLIENT: Maffer Considling Inc, N-S COORD; 400573.564
CONERACTCR: Mew Hampshire Boring, Inc. RIG: Geoprobe E-W COORD: 51817 561
GROUNDHATER DATA (feel) ofSMG | SMRE | TeE | cope | WLREFELEV.9BAON
DATE GHODEPTH  GHEEY INYAKE TYPE Steef Macro MA N DAE STARTER %88/256"%;
DATE FINISHED:
- DIAK 2" NA M M
&3/  AD o 60-80 A i OPERATOR £ Thompson
HELGHT i M M __| seoLoetst: £ Mariin
FALL 7 M A N4
e o ] g | %
CONSTRUCT | = | Jly (g 28 | 3 FIELD DESCRIPTION REMARKS
o i} Ix |2 98 > @ |z {Modified Burmister Methodology)
o | BZ || &% z O | T
N N
\ \- G- Medium brown, fine 1o medium SAND, little coarse Sand,
\ trace fine to medium Gravel, trace Silt, dry to damp.
- g2 Light brown, fine SAND and SILT, dry to damp.
3| Al 1 1i0 Gray SILT, some to little Ctay, damp io moist, sirong
petroleum odor.
g4 { A 1 == 20 Gray 1o olive green CLAYEY SILT to SILT and CLAY, moist
----- io wet, strong petrolewm odor.
5-5 04 Gray {o ofive green CLAYEY SILT to SILT and CLAY, v
------ saturated, strong petroleum odor, olly sheen, -
s | X1 1 B 29 Medium brown CLAYEY SILT, saturated, strong petroleum
"""" odor, less sheen.
7 | X1 | B3 38 Gray to olive green CLAYEY SILT, saturated, strong
EA VAL R I ey peiroleum odor, oily sheen.
5-8 75 Medium brown CLAYEY SILT to SILT and CLAY, sirong
petroleum odor, slight sheen.
......... == $-9 T4 G2 Gray to olive green CLAYEY SILT, saturated, strong
petroleum odor and oily sheen.
............. 5-10 — 1 Medium brown to ofive green CLAYEY SILT o SILT and
.................... CLAY, moist o wet, petroleum odor, no sheen.
............ _20 aamman
____________ " =] 5 Medium brown to gray CLAYEY SILT fo SILT and CLAY,
moist 10 wel, petroleum oder, slight sheen.
""" Light Drown to medium brown CLAYEY SILT to SILT and
""""""" g-12 CTTEETE R CLAY, moist to wet, slight petroleum odor.
.................... ——Dense, ight gray SILT, damp to moist.
END OF BORING AT 24 FEET
—25




BORING/WELL NO. GP-8

SHEET 1 of 1
PROECT: Palch’s Peirvleum Supplemental Site Investigation PROJECT NO: 84794-010.00! GSELEV: 94.771L
CLIENT: Matter Consufting Inc. N-S COORD: 400862897
CONTRACTOR; New Hampshire Boring, InC. RIG: Geoprobe E-H COORD; /5/856.594
GROUNDWATER DATA {feet} CASING | SAMPLE TUBE core | WLREFELEY. N/{;g;zg/gg
DATE STARTED:
TYPE Steel Macro N4 Y
DATE GHOEPTH ~ GHEILEV INTAKE _— iz Iz i g | DATE FINISHED: 06/26/98
N4 M4 N/A M OPERATOR [ Thompson
KEIGHT | WA M M M| eeowosist: £, Mortin
FAL M M4 M N
WELL - & w
CONSTRUCT{ .. | Wiy [H& 586 | 3 FIELD DESCRIPTION REMARKS
ERI122 22 88| 3 || = {Modified Burmister Methodology)
Lt - < = |=L Ll .= 1 (=] =
a— | uZ |he| &= z J | Xz
- S-1 From O to .5 foot. black, fine to coarse SAND, some fine
to medium Gravel, dry.
B " From .5 to 2 feel: medium brown, fine SAND and SILT,
— . — little fine Gravel (sub-angular), trace organic material,
B - damp 1o moist,
- —-—| 0.0
52 =2 00 ™ edium to fight brown SILT, some fine Sand, littie Clay,
R — trace fine Sand, damp to moist.
—5 s3 | X| | = 851  Brownish-gray to olive green CLAYEY SILT to SILT and
...... CLAY, moist to wet, slight odor, oily sheen.
- s-a | Al 1 B 57 Brownigsh—gray to olive green CLAYEY SH.T to SILT and
------- ) CLAY, moist to wet, slight odor, oily sheen.
- s | Al V== 0.4 Brownish-gray to olive green CLAYEY SILT to SILT and g
------- ) CLAY, wet to saturaled, slight odor.
0 T = ==
- ss | X1 + B B Brown to gray CLAYEY SILT to SILTY CLAY, wet fo
"""" saturated, petroleum odor.
= s7 | X| | E= 34 Brown SILT and CLAY, lenses of iron staining, saturated,
SO 01N F P slight petroleum odor.
A D ] = Brown—gray to dlive green CLAYEY SILT, lenses of iron
b SEAAL 1 BE= 28 staining, saturated, slight petroleum odor.
=T dse | Xl OV == 80 Brown-gray to olive green CLAYEY SILT, lenses of iron
] staining, saturated, slight petroleum odor.
- sso | A 1 E= 14.6 Dense, brownish—-gray o ofive green SILT, trace Clay,
““““ ) moist to wet,
20 END OF BORING AT 20 FEET
—25




BORING/WELL NO. 6P-10

SHEET 1 of 1

PROECT: Palch's Pelroleun Supplemental Site Investigation PROJECT NO: 54794010 00 GSELEY: 94.8411.
CLIENT: Matter Consuiting Inc. N-S COORD; 400314549
CONTRACTOR: New Hampshire Boring, Inc. RIG: Geoprobe E-W COORD: 654758 353
GROUNDWATER DATA (feet) CASIG | SAWLE TUBE oRe | WL REF ELEV: N/g 5{ 2”6/98
DATE STARTED:
TYPE Sieef Macre A A
DATE GHDEFTH ~ GHELEY INTAKE p— Z > o | DATEFINISHED: 05/26/98
A /A WA A OPERATOR [, Thompson
WEIGHT M M N N | eeoosisT: £ Martin
FALL N4 M N4 N4
WELL - E,_ w
CONSTRUCT | = | S |4 =8 | 3 FIELD DESCRIPTION REMARKS
L8152 2506 F |l = (Modified Burmister Methodology}
L o= =35 |=L w.E 1 (=] =
o~ n=E |y & = -l T
From 0 10 .5 fool: brown, medium to coarse SAND, some
- 51 fine Sand, little Silt, trace fine to medium Gravel, dry.
From 5 to 2 feet: medium brown SILT, some fine Sand,
R it ittle Clay, trace medium Sand, irace Gravel, damp to dry.
- §-2 2] 04 Medium brown SILT, some fine Sand, itle Clay, trace
S medivm Sand, trace Gravel, damp to dry.
_.5 5-3 — ] 100 Brownish—gray to olive green, fine SAND and SILT {o
N CLAYEY SILT, moist to wet, petroleum odor,
- s-4a 1Al | B 50 Brown to gray CLAYEY SILT, moist 10 wet, slight petroleun
....... odor,
- sss 1Al | 3 80 Brownish gray to olive green CLAYEY SILT, wet to g
....... saterated, peiroleum odor, ’
0] = | =
- s Al | B B Hedium brown CLAYEY SILT, wet {o saturatad, petroleum
....... OdOl’.
- 7 I X | = 14 Medium trown CLAYEY SILT to SILT and CLAY, saturaleqg,
FSaE N N N FIIIXIE petroleum odor,
5 ss | X| | B 1.0 Brown to gray, fine SAND and SILT, trace Clay, damp to
""" ) moisl.
o 5-0 0.0 Medium brown CLAYEY SILT, saturated.
r s-w 1Al | B 0.2 Light brown, fine SAND, some Sill, frace clay, moisi to
) wel.
_20 END OF BORING AT 20 FEET
25




BORING/WELL NO. GP-fi

SHEET 1 of 1

PROJECT: Paich’s Petroleum Supplemental Site Investigation
CLIENT: Mafter Consilting Inc.
CONTRACTOR: Mew Hampshire Boring, Inc.

PROJECT NO: 84794-010.001 GS ELEY:

RIG; Geoprobe

948311

N-S COORD: 400829.04
E-W COORD: /5/1942.95/

GROUNDHATER DATA {feet) CASING SANPLE TUBE CORE Hl. REF ELEV: N/{;‘dé‘j%/gg
DATE STARTED:
TYPE Steg! Macro i M )
BATE. GHOFPTH  GHELEY INTAKE po— P 7 I Wi | PATEFINSHED: 08/26/98
WA WA MA MA OFERATOR & Thompson
HEIGHT N M M M| ceoLosisT: £ Martin
FaE A M N4 N4
WELL - E_ w
CONSTRUCT ) = | Wla [yl 56 { 2 FIELD BESCRIPTION REMARKS
a8 |32 20[ S8 5 | o | 2 (Modified Burmister Methodology)
[T =4 = | .= 1 (=] =
0= | OZ |nw| £~ 1 = I I
B 5-1 From 0 fo 4 inches: black, fine to coarse SAND, tittle
Sif, trace fine to medium Gravel, dry.
- From 4 inches io 2 feet: no recovery.
B 5-2 NR No recovery
-5 g-3 NR No recovery
B 5~4 NR No recovery
- -5 Al | =3 00 Medium brown CLAYEY SILT to SILT and CLAY, moisi to
...... wet, sight petroleum odor,
=0 | O B=
- s |[Al | =4 20 Brown to gray CLAYEY SILT, wet to saturated. v
o s-1 Al | 20 Brownish—gray, CLAYEY SILT to SILT and CLAY, saturated.
5 | ss [ X 1 ET 3.4 Gray 1o brown SILTY CLAY to SILT and CLAY, saturaied.
- 5-g 0.8 Gray 1o brown SILTY CLAY to SILT and CLAY, saturaled.
i 510 —1 06|  Gray to brown SILTY CLAY to SILT and CLAY, vet to
) saturated.
—20 END OF BORING AT 20 FEET
—25




BORING/WELL NO, GP-12

From 19.5 to 20 feet: gray SILT, damp to moist.

END OF BORING AT 20 FEET

SHEET 1 of ¢
PROVECT: Palch's Pelroleun Supplemental Site Invesligation PROJECT NO: 84/794-010.001 GS ELEV: 938911
CLIENT: Matter Consulting Inc. N-§ COORD; 400862734
CONTRACTOR: Mew Hampshire Boring, Inc. RIG: beoprobe E-W COORD: 124785490
GROUNDWATER DATA (feet) GG | SARE | ToeE OoRe | Wi REFELEV. 975? "’; gé/gg
DATE STARTER:
TYPE Steg! Hacro N4 A
DATE GHDEPTH  GHELEY. INTAE - > > v g | PATEFINSHED: 08/26/98
8/3798 220 b YiinYs 80-8B0 OPERATOR. &3 Thompson
WELRHT M A M M| seoLosis: £ Martin
FALL M4 A A A
WELL - E_| w
CONSTRUCT | . | YWin Wyl = ﬁ % FIELD DESCRIFTION REMARKS
Ee | 2 x| o6 | F {Modified Burmister Methodology)
wa | €5 = w.e i
a~= | NZ |na|l &= z
NN
\\ \- | From 0 to .5 fool: dark brown, fine io medium SAND, some
\ coarse Sand, little Tine Gravel, irace Silt, trace
\ = organic material, dry.
\ \ From 5 to 2 feet: medium brown, fine to medium SAND,
\ \_ some Silt, trace coarse Sand, trace organic
\ \ S-2 _\-L malerial, dry to damp.
N ight brown SILT, fitlle Ciay, dry to damp.
- s-3 | AT | == 82 Gray to olive green CLAYEY SILT to SILT and CLAY, moist
fo wet, strong peiroleum odor, oily sheen.
i S-4 1 w02 Gray to olive green CLAYEY SILT to SILT and CLAY, moist
------ to wet, strong petroleum odor, olly sheen,
ss | X | = 1672 Gray to ofive green CLAYEY SILT to SILT and CLAY, ¢
------ saturated, very strong pelroleum odor, stained,
PR ¢ T S 58 Gray to ofive green CLAYEY SILT to SILT and CLAY, very
""" strong petroleum odor, saturated with product.
s7 | X1 | EB= 75 | Sray to oive green CLAYEY SILT to SILT and CLAY, very
ENS VAN D B e strong petroleum odor, saturated with product.
S-8 156 Gray to olive green CLAYEY SILT to SILT and CLAY, very
strong pelroleum odor, saturated with product.
soalAl | == 192 Ofive green to gray CLAYEY SILT, saturated, sirong
petroleum odor, cily sheen, stamning.
-------- 5-10 —1 32 Brown CLAYEY SILT, moist to wel, petroleum ador.




BORING/WELL NO. GP-13

SHEET 1 of 1
PROVECT: Falch's Feiroleum Supplemental Site Tnvesitigation PROJECT NO; 84794 -010.001 GSRLEV. 92891(
CLIENT: Malter Consufting Inc. N-5 COORD: 4041838264
CONTRACTOR: Mlew Hampshire Boring, Inc. RIG; Geoprobe E-W COORD: /511763 146
GROUNDHATER DATA (feet) CASING | SAMPLE TUBE CORE | WL REF ELEV; N/g;;gr/g
GATE STARTED: 8
TYPE Steg! Macro M N
ATE GHDEPTH  GHELEY INTAE e > > i | ATEFINISED: 08/27/98
WA A NA NA OPERATOR {1 Thompson
WEIGHT N al A M| ceoLosisT: £, Martin
FALL M M Y M
WELL - E_ | u
CONSTRUCT | —.— g i g w = § g FIELD DESCRIPTION REMARKS
KB &5 |E-l © g > o | = {Moditied Burmister Methodology)
we | =35 |= Inft= 1 o | =
o~ | MZ |nw] €% z 3| =
B 5-i From 0 1o .5 foot: tapsoil.
Froin .5 to 2 feet. medium {0 dark brown SILT, some fine
- Sand, kitle Clay, trace organic material, dry 1o damp.
- g-2 Medium {o light brown SILT, kftle to trace Clay, trace
fine Sand, dry (o damp.
—5 s3{ A 1 0.2 Medium to light brown CLAYEY SILT to SILT, damp to moist.
- s-4 Al | P 24 Medium brown CLAYEY SILT, damp to moist, slight petroleum
....... ador.
- - I O I N 120 Medium brown CLAYEY SILT, moist 1o wet, slighi petroleum
------- odor.
0
- ss | X1 |  EBE= 1 1 Medium brown to light gray CLAY 1o SILTY CLAY, wet to v
""" ] saturated, petroleum odor. N
- sz X 1 B ar Medium brown SILTY CLAY to CLAY and SILT, saturated,
LA AN I N strong peiroleum odor, soil is product saturated,
S T . B B FEERTXE stained.
45 | g =1 o | Medum brown SILTY CLAY fo CLAY and SILT, saturated,
strong petroleum odor, soil is product salurated,
L e e stained.
T o lsse X | B 74 | Medium brown SILTY CLAY to CLAYEY SILT, wet fo
satursled, strong petroleum odor.
» sl Al 1 158 Medium brown SILTY CLAY to CLAYEY.
—20 END OF BORING AT 20 FEET
—25




BORING/WELL NO. GP-14

SHEET {1 of 1

PROJECT: Palch's Peiroleun Supplemenial Site Investigalion
CLIENT: Mafler Consulting Inc.
CONTRACTOR: New Hampshire Boring, Inc.

PROJECT NO; 84784-010 00f

RIG: Geoprobe

GSELEV: 926111
N-S COORD; 400822492
E-H COORD: HH515.568

GROUNDWATER DATA {feet) CASING SAMPLE TUBE CORE | ML REF ELEV: AVATL
TYFE Steel Hacro NA N DATE STARTED, 05/26/38
ufﬁ ﬁﬂfgﬁﬂ ﬁﬁfﬂl}{EJ\L Ihihlﬁﬁ - > > o i | PATE FINISHED: 06/26/98
A OPERATOR ], Thompson
HEIGHT N M M MA_ 1 ceoLoIST: £ Marlin
FALL M M M NA
WELL - ’!uc;ﬁ w
CONSTRUCT T g i ; W Z ﬁ g FIELD DESCRIPTION REMARKS
ad | 2 |IEX5 02 | = o | = {Modified Burmister Methodology)
LLF e <3 |=<L FTE = 1 [ab] =
a— | WZ | 2= | = J |1 X
- 51 From Q to .5 foot: lopsoil, dry to damp.
From .5 to 2 feet: light 1o medivm brown SILT, some fine
- Sand, ittle Clay, dry to damp.
- g-2 —oa Medium brown SILT, little Clay, trace fine SAND, damp to
Al mois.
5 S X b E= Medium brown SILT and CLAY to GLAYEY SILT, damp Lo
5-3 0.0
moist.
- G4 o5 medium brown CLAYEY SILT to SILT and CLAY, moist to
wet.
-~ ss5 | AT | = 0.8 Medium brown CLAYEY SILT to SILT and CLAY, saturated, 7
slight petroleum odor.
—0
s 5-8 — 39 Brown to gray CLAYEY SILT to SILT and CLAY, petroleum
] odor, discoloration, staining.
. s7 [ X| | B 50 | Brown CLAYEY SILT to SILT and GLAY, saturated, slight
F VY N N petroleum odor, gray staining.
5 5-8 36 Brown CLAYEY SILT to SILT and CLAY, saturated, slight
) petroleum odor, gray staining.
=l sg t Al 1 = 0.9 Brownish gray to olive green CLAYEY SILT to SILT and
’ CLAY, saturaied, slight odor,
- sso | X ] = 1152 Brownish gray to olive green CLAYEY SHLT to SILT and
’ CLAY, salurated, slight odor,
L0 | B | B From 195 to 20 feet: gray staining and petroleum
odor,
B END OF BORING AT 20 FEET
—25




BORING/WELL NO. GP-15

SHEET 1 of {
PROECT: Paich’s Petroleum Supplemental Site Investigation PROJECT NG 84794-010.001 GSELEV: 922511
CLIENT: Malter Consulting Inc. N-S COORD: 400792928
CONTRACTOR: Aew Hampshire Boring, Inc. RIG: Geoprobe E-W COORD: /5115517808
GROUNDHATER DATA {feet) CASING | SAMPLE TeE CORE | ML REF ELEV: Ng&) ”
DATE STARTED: 7/48
TYPE Steet Macro M M
DATE GHOEPTH ~ GHELEY INAKE — > > v | DATEFINISHED: 08/27/98
WA WA /A A OPERATOR £, Thompson
HEIGHT M i M M| ceowosIST: £ Martin
FALL NA A A NA
WELL - £ 1w
CONSTRUCT{ - | s (L g & § FIELD DESCRIPTION REMARKS
S8 | E2EX| o8l F el 2 (Modified Burmister Methodology)
we | =25 |= i & ] o | Z
a~ | mZ e == = 3| =
o 5 From 0 1.5 foot. topsoil, dark brown, fine SAND, some
Sitt, litite organic malerial, dry 1o damp,
n S From 510 2 feel: medium brown SILT, {illle Clay, trace
—— fine Sand, trace organic material, dry to damp.
- 57 M— 0.0 [——¥edium brown SILT, gray motiling, little Clay, damp to
A moist.
—5 S-3 - 0.4 Medium brown SILT to CLAYEY SILT, moist to wet.
— - I G I B S 50 Medium brown CLAYEY SILT to SILT and CLAY, moist {o wet
------- From 8.5 10 9 feet, lense of gray mottling, faint
A e S e e See— petroleum odor.
- ss Al | =3 29 Medium brown CLAYEY SILT io SILT and CLAY, gray
------- ) metting, moist to wet, faint petroleum odor.
0 | = |
_______ Medium brown CLAYEY SILT fo SILT and CLAY, wet io
- S8 0.8 saturated. v
"""" ’ From 10,5 to ! feel, lense of fine SAND and SILT, faint -
- | = | petroleum odor.
- 5-7 NR No recovery
-5 | s-8 — o6 Medium brown, fine SAND and SILT, little Clay, moist to
’ saturated.
hal ol ssa | X | == 0.4 Medium prown, fine SAND and SILT, little Clay, moist to
______ ) saturated.
o - Medium 1o ight brown CLAY to SILTY CLAY, wet to
R AN I S 02 saturated.
20 END OF BORING AT 20 FEET
—25




SHEET 1 of ¢
PROECT: Palch’s Pelrofeum Supplemental Site Investigation PROJECT NO: 84784010 00¢ GS ELEV: 936771
CLIENT: Mafter Consulting Inc. N-S COORD: 400781743
CONTRACTOR: Aew Hampshire Boring, Inc. RIG: Geoprobe E-4 COORD: 151745.397
GROUNDHATER DATA {feet oSN | SwetE | TueE cope | ML REFELEV: 935;; ; o
DATE STARTED:
TYPE Steat Macro M N4
DATE GHOEPTH =~ GHEIEY INTAKE - - DATE FINISHED: 08/26/96
8/3/% 839 8504  50-10 DIAM 2 2 ol M| ceerator O Thompson
WEIGHT N4 M N4 N4 GEOLOGIST: £ Mariin
FALL A M N4 N4
WELL - E_ | w
CONSTAUCT | ~. | YWig Huwl 5 8 3 FIELD DESCRIPTION REMARKS
EB|E2 1271381 5 (o |2 (Modified Burmister Methodology}
[T =4 <L 2 |=L Lil & 1 (o] =
a— | (Z |tiw] £= z a3 | =
. < —
\ \\ F . ; ;
g1 rom O to .5 foot: dark brown 10 black, fine to medium
SAND, some coarse Sand, hittle Silt, litile arganic
L : material, irace fine to medium Gravel, dry 10 damp.
—— medium Sand, trace coarse Sand, trace ciay, damp to
s VAL ] 0.0 —\_M moist.
------ edium Drown SILT and CLAY io CLAYEY SILT, moist io wel,
...... gray silty mottiing.
s3 | A1 | B4 02 Medium brown SILT and CLAY 1o CLAYEY SILT, moist to wet|
------- gray silty motiling.
s-4 | X1 | = 0.0 Medium brown SlL_T and CLAY to CLAYEY SILT, moist to wet,
------ gray silty mottiing.
s5 | X1 | B 0.0 Medium brown CLAYEY SILT to SILT and CLAY, wet 10 g
"""" i saturated. )
se | X1 | B 0.0 Medium brown CLAYEY SILT to SILT and CLAY, wet to
AN T S = ) saturated.
ou7 — 1 o | Medium brown to light brown CLAYEY SILT to SILT and
~ ’ CLAY, saturated.
5-8 ] 0.0 tedium brown to fight brown CLAYEY SILT to SILT and
1~ CLAY, saturated,
........ LRl 5-g NR No recovery
............. I ‘0 - No recovsry
' 20
END OF BORING AT 20 FEET
—25




BORING/WELL NO. GP-17

SHEET 1 of 1
PROECT: Patch’s Pelrofeum Supplemental Site Investigation PROJECT NO: 4/34-010.001 GSELEV: 8361t
CLIENT: Maller Constiting Inc. N-S COORD: 400762620
CONTRACTOR: Mew Hampshire Boring, Inc. RIG; Geoprobe E-4 COORD: /5H806.305
GROUNDMATER DATA {feet) CASING | SAWPLE TUBE core | WL REF ELEV: N/Mﬁ y
DATE STARTED. 08/26/98
TYPE Stedf Macro N4 N
DATE GWDEPTH  GHELEY INTAKE. -~ 7 > i W DATE FINISHED: 08/76/88
WA A iz N OPERATOR &1 Thompson
HEIGHT M M M M| seolosist: £ Mariin
FALL M A A M
WELL - E_ w
CONSTRUCT | - | Y i ﬁ & 3 E 2 FIELD DESCRIPTION REMARKS
e8| 22288 5 w2 (Modified Burmister Methodology)
Ll = = = .. | (] =
6= | uZ |juww| &= | = ST
- g-i Medium to dark brown, fine SAND and SILT, little organic
material, dry to damp.
- g-2 Medium io light brown SILT, trace Ciay, dry to damp.
-5 §-3 Medium brown SILT, some Clay, moist to wel.
B s-4 Al | o 0.0 Medium brown CLAYEY SILT, wet to saturated. g
- s-5 AL | B 100 Medium brown CLAYEY SILT to SILT and CLAY, wet to
...... salurated.
o Y = B
- ss AL | = 0.2 Medium Drown SILTY CLAY o CLAY, moist to salurated.
i st XAl | s 0.0 Medium Drown SILTY CLAY 1o ELAY, wet to saturated.
5 | 58 —1 4|  Medum brown SILTY CLAY fo CLAY, wet to saturated,
S 5-9 02 Medium brown SILTY CLAY to CLAY, wet io saturaied.
L\ O = Medivm brown CLAYEY SILT to SILT and CLAY, wet to
| g0 | AL 1 = 0.4 saturated.
______ [——Dense, medium brown SILT, some Clay, trace fine Sand,
20 moist to wet.
END OF BORING AT 20 FEET
25




BORING/WELL NO, GP-18

SHEET 1 of 1

PROECT: Palch’s Petrofeum Supplemental Site Investigation
CLIENT: Maffer Consulling Inc.
CONTRACTOR: Aew Hampshire Boring, Inc.

PROJECT NO: 84794-010 001

RIG: Geoprobe

BS ELEV: 90741
N-S COORD: 400725.955
E-W COORD: /54534458

GROUNDHATER DATA (feet} CASING | SANPLE TUBE coRe | WL REFELEV: Nﬁggz/gg
DATE STARTED:
TYPE Steel Hacro AiA M
DAIE  GDFPTH  GHELEY IuTAAL po” > I v i | DATE FINISIED: 06/27/96
N4 NA NA M4 OPERATOR: £ Thompson
HETGHT d M A M| ceoosisT: £, Martin
FALL N4 M N4 M
WELL - E::H w
CONSTRUCT | —.~ § L g Ly = 3:‘3 g FIELD BESCRIPTION REMARKS
2 |EEZNios | > |alz {Modified Burmister Methodology)
= a5 |4 [FT= i o =
a~s | w2 e = z - | X
- Gt From 0 to .5 foot: topsoil
From.5 to 2 feet. medium brown, fine to medium SAND, some
B Silt, filite coarse Sand, trace organic material, dry
to damp.
B 52 ——Light to medium brown, fine SAND and SILT, little medium
Sand, trace Clay, trace organic material, damp,
-5 5-3 R Medium brown SILT, some 1o fittle Clay, maist to wet.
- 54 mgtny 29 Medium brown SILT, some to littie Ciay, moist to wel.
- ss { Al | B4 0.2 Medium brown CLAYEY SILT {o SILT and CLAY, saturated, g
=0 | = | =
- s Al | B 0.0 Medium brown CLAYEY SILT to SILT and CLAY, saturated.
- s-7 EX] | B 28 Medium brown SILT, some Clay, wet to saturaled.
L5 | s EX | | B 3a | Medium brown CLAYEY SILT to SILT and CLAY, wet to
‘‘‘‘‘ ) saturated.
R Y so {X| | B 0.0 Light brown CLAYEY SILT to SILT and CLAY, wet to
""" saturated.
B S-10 0.0 Light brown CLAYEY SILT 1o SILT and CLAY, wet to
- ’ saturated,
20 | K5 b = \ From 185 to 20 feet more dense with 3 trace of fine
Sand.
B END OF BORING AT 20 FEET
—25




.~ APPENDIXE |
SEPARATE PHASE HYDROCARBON VOLUME CALCULATIONS




| COMPUTATI
" PROJECT TITLE: Pab/\? Mafeﬁu@tﬂn TION SHEET

' SeT PROJECT NO:_S" Y7406 ct
DESCRIPTION: __SP¥ awrea coleulodrims SHEET _ /] OF 2
— PREP. BY: J34— DATE: _15/26 /64 CHKD BY: NPN  DATE:

ﬂf&ﬁa U‘g S&{)MS&,\DW ”—7c(o'ﬂCa/I¢M @O’Y\‘A?LL/.S C’aé‘.’u /aj;_/

| plavemeder Lo e ¥ ol Swplendd Sile Toverk Report-
5-&1)'\/«.%_. ¢ s e LL'Ic!vac.owéom area l it A 25 fernadd 64;(‘@
- w Ftuckaess Mmeaswremends collected 0w  §-31-95.

| g1 Cae bot Contour (ndevoed 9,150 £42
- 5,390 4%

3,900 £1%

_ el . 5,390 4%
Twe éy/’ GWW l/)éf___. —-319/;/_[,(7'

1,972 £

e

- Z}T.f:,e Lt Omtrue Thkewt: 2418 £+ °
~2,629 £%

787 £47

&Emoon

Form DROOT no. #ir .09




COMPUTATION SHEET

PROJECT TITLE: _ Pthi teddlown $ST PROJECT NO:_gry 295/-0/0.01)
— DESCRIPTION:_SPH cuea Qaleudohbasg SHEET ___;  OF 2
PREP. BY: <74+ DATE: j0/3s /4 £ CHKD BY: AN DATE:
N 2,29
Fare ,Z,;% Q;m;éw ifevipa L ; ~ 1, P62 FFE
_ 767 £1%
- Five Lopt Condon indevred: // Bl £+
- 798 £+T

oty 4

o )




- COMPUTATION SHEET

PROJECT TITLE: Patrbic Petolinn S5 PROJECT NO:$Y77%-0/0 0/
— DESCRIPTION: St wblume Quleod adrons SHEET ___/ __OF_Z
PREP. BY: __ 114~ DATE: _//3/ir’ CHKD BY: SN DATE: —
/ /d/,éb?
wed Mo, sei 1) /é)m‘ ,:7 ( fra
Drea 1. M)~ 2 053 Crecze 1 C’huwz/ 1977
P2 s.0% (
Gh-te 041 sl 30 - 5o )
Hre 3/732’;0.39(, ¢ losy ?a#?a/;
AMckness

AF 5{2/;/5;/? B 9o £43% .35 % 3 x 20YVE 3,346 gulley

s ?ﬁ/g MS.’@S-_ 3,74’,0 ﬁz;c .70 £~ 24y 2 785 = G) {"?}7‘6//“’7

___---—-__-—'-’_"'—--

*
Prea 2 Rw-% |40/
Mw-3 (5D

ZW/A‘?’

pt 317, fm’q 1973 454 .25 A [ 472+ D08 = 7,5?‘72,@//0,

S TR

M ?25/(); Pa\ﬂﬁ’v{v?,- }ﬁ%’ﬂcfz;l.?f) A7 AT 75, /‘7y@4/£,,7

gsmeon—




_ COMPUTATION SHEET

PROJECT TITLE: O ML/L.}  SET PROJECT NO:S Y5 cop- 02}
DESCRIPTION: SP# e  Colcs SHEET _ 2 OF_ 2
PREP. BY: _JS# DATE: (/2 /f¢" CHKD BY: AYAJ  DATE:

Pree 3 2 25 pf

I 3%/)/\%';%’ 787 L1Ex 35 A 2.5 p 205 = G S /Y,

pr oL, prowdhi 1 70 4 BT 2R o 32 gl

R -

Avee q 3 3.5 f3

iy WL?/ Te7H X 3543.5 % 7= 7 027.00 guf

At ?'O/afmg":}"d- 767 rf'/'z)( 70r 3.8 L= /% 650 ?/«Z/M.

A'{%r Mo -10  4.20
bo-m} U
’Z/J 55y - 49y 12,312 pedls
At 35’5{ . Jod {45 .35+ Sy £ Y6 = }7%‘#
A8 [okGHT A 20 4 Y> x Dys = 24 LaY ZJ’”%"‘”
Emcon—!

Farm DROM




COMPUTATION SHEET

T PROJECT TITLE: Fafihe flkiliun S<7- PROJECT NO: J 4774 Cro ce
DESCRIPTION: _S0H ilume Cedes SHEET _ 2 OF @
— PREP. BY: J/TJ b DATE: ga{?aéﬁ' CcHKD BY: AU paTE: —
Frrea Lo MW-1] 5.9
GP-12 S5
z 105y - sz
/1323

At 35’2 W Ve N IR RS 7Vd’:$-

Z ¢ —_—
PILIE P2 512 4 2= 22 6y,

5P il Tage: —(outms )
5 wllar
o Lo Py r
b | 2340 e, (53
Rvea 2 ALY /S, 128
e 3 5769 10 375
Frea Y 7,029 /19, 65
Area & 12,312 79,62y
fra le /323 72,69

q676% fo 93,525 Tzfmc

gmeon

Form DROO1 09-JUL-92




| ~ APPENDIX F |
" HYDRAULIC CONDUCTIVITY DATA
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AQTESOLYV RESULTS
Version 2.0

Developed by Glenn M. Duffield
{¢) 1993, 1994 Geraghty & Miller, Inc.

10/21/98
TEST DESCRIPTION
—Data set........... MW6 . AQT
Qutput file........ MW6A.OUT
Data set title..... Slug Test MW-6
Company............ EMCON
T Project............ 84784-010.001
Client............. Malter Consulting Engineers
Location........... Patch's Petroleum Bulk Plant
—Test date.......... August 28, 1998
Test well. ... ...... MW~ 6
-.Units of Measurement
Length.........- ft
Time. .o v ven.n min

" Tegt Well Data

Initial displacement in well..... 6.45
Radius of well casing...... R 0.0833

— Radius of wellbore............... 0.3333
Aquifer saturated thickness...... 8.6
Well screen length............... 7.33

. Static height of water in well... 7.33
Gravel pack porosity............. 0.3
Effective well casing radius..... 0.1954
Effective wellbore radius........ 0.1054

— LOg(RE/RW) . ot i i it i e iean e 3.006
Constants A, B and C......cc.uvuan 3.651 , 0.582, 0.000
No. of Obdervations.............. 21

ANALYTICAL METHOD

~RBouwer-Rice (Unconfined Aquifer Slug Test)

— RESULTS FROM VISUAL CURVE MATCHING

—VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 4.5000E-003 ft/min
y0 = 9.5000E+000 ft

16:05:2¢€

_¢<<€€<4€€€€4<<d(ﬁ<{€(<<<<€d(<<€€€CC<<<{€>>>>>}>>>>>>>>>>>>>>>>>>>>>)>>>>>>>>>>>>




IN;PA;SC0,10000,7200,0;8I0.187,0.269;510.187,0.269%;8C0,10000,7200,0;PG;SP1;PAl42

cent: Halter Consulting Engineers conpeny: EHCON
vocarton: Fatch's Petroleun Bulk Flant rroscr: §4764-010.001
~ Slug Test MW-6

DATA SET:
MU6 .AQT
10,2198

AQUIFER MODEL:
Unconf ined

SOLUTION METHOD:
Bouwer—Rice

TEST DATA:
HO= 6.45 £t
r.= 0.0833 £t
,3333 £t
.33 £t
6 £t
.33 £t

ETER ESTIMATES:
0.0845 ft/min
9.5 ft

B 10'Illllltllllllllllllllli

[T

[ TT1T1T

11 IIHIq
11 1]IIH‘

&

mounon mwr

non § OIS

0.1

AR

Displacement (ft)
1 IIqu

L.l IIHJJ
R

[=]

~ 0.01

I |IIvIHI
l IIIIIHI

6.001 L1 1t 1111 Lt 11 | | LE gt
— 0. 4. 8. 12. 16. 26,
Time (nin)

AYTESOLY




-.dd{d€C€4<4<€<<<44{{4{{C€<<C¢4<4C4€¢€(€(<b>}>b)>>>>>>>>>>>bb>}b>>>>})>>>>>>>}b>}}

AQTESOLYV RESULTS
— Version 2.0

Developed by Glenn M. Duffield
{c) 1893, 1994 Geraghty & Miller, Inc.

10/21/98 15:03:10

TEST DESCRIPTION

—Data set........... MWeA . AQT
Output file........ MW6 . OUT
Data set title..... Slug Test MW-6
_Company......ccv0ve EMCON
Project........... . 84784-010.001
Client............. Malter Consulting Engineers \w
Location........... Patch's Petroleum Bulk Plant ", o
—Test date.......... August 28, 1998 Qﬁst pd
Test well.......... MW-6 N
o X

—Units of Measurement

Length......... L ft 4/& " A \/'é
~Test Well Data QPrﬂ é{ Qi\

Initial displacement in well..... 6.45 W 2
Radius of well casing............ 0.0833 gyl éfﬁ
- Radius of wellbore............... 0.3333 K&
Aquifer saturated thickness...... 1.98 Uk/
Well screen length............... 1.58
- Static height of water in well... 1.98
Gravel pack porosity............. 0.3
Effective well casing radius..... 0.1954
Effective wellbore radius........ 0.3333
- Log(Re/RW) . v v i iiiaa i evanen 1.279
Constants A, B and C.....oeveuwans 0.000 , 0.000, 0.976
No. of observations........--.... 21

ANALYTICAL, METHOD

" Bouwer-Rice {Unconfined Aguifer Slug Test)

- RESULTS FROM VISUAL CURVE MATCHING

~VISUAL MATCH PARAMETER ESTIMATES

Estimate
_ K = 7-.0000E-003 ft/min
y0 =  9.5000E+000 ft

—#<<<€¢€€<<€d€€€{<{€€€{<4{€€(4<44<(d<€¢4{<>b>>b>>>>)b>>>>>)>))>b>>>bb>>>b>>>>>)b)>




IN;PA;SC0,10000,7200,0;8I0.187,0.269;810.187,0.269;58C0,10006,7200,0;PG;8P1;PAl14Z2

cuienr: Halter Consulting Engineers coneany: EHCON
vocarton: Fatch’s Petroleun Bulk Plant rrosecr: §4784-010.001
- Slug Test HU-6

DATA SET:
MU6A . AQT
102198

AQUIFER HMODEL:
Unconf ined

SOLUTION METHOD:
Bouuwer—-Rice

TEST DATH:
HO= 6.45 ft

= 0.0833 ft
0.3333 ft
1.98 ft
1.98 £t
1.98 ft

ARAMETER ESTIMATES:
= 0.007 ft/nin
= 9.5 ft

- 10'Ii[lItlllliillllillllll

1L

FTTTE

I Ilth
1 IIZIH”

%)

0.1

nm i

Displacement (£t}

P iIqu
(| |IHId

r
r
L
b
H
P
4
y

0]
=] 0.01

| III|1H|

[ I[]lﬂq

0.001 | 111 i1 |3 I | I 111 111
— 0. 4. 8. iZ2. i6. 20.
Time (nin)d

AQTESOLY
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L0 TESOLV RESULTS
—_ Version 2.0

Developed by Glenn M. Duffield
(c) 1993, 1994 Geraghty & Miller, Inc.

10/21/98 15:00:04

—Data set........... MW8 .AQT -
Output file........ MW8 .OUT
Data set title...., Slug Test MW-8
~Company............ EMCON
Project ............ 84794-010.001
Client............. Malter Consulting Engineers
Location........... Patch Petroleum Bulk Plant
~—Test date.......... August 28, 1998
Test well.......... MW-8
wa Units of Measurement
Length......... v ft
Time. . ....co0ee- min

~ Test Well Data

Initial displacement in well..... 3.93
Radius of well casing........ we.. 0.0833

- Radius of wellbore........ e 0.3333
Aquifer saturated thickness...... 4.64
Well screen length............... 4.64

— Static height of water in well... 4.64
Gravel pack porosity............. 0.3
Effective well casing radius..... 0.1954
Effective wellbore radius........ 0.3333

a Log(Re/RW) .. v it iiiiineeivaaannn 1.914
Constants A, B and C.....vsenven. 0.000 , 0.000, 1.45%9
No. of ObServations.............. 34

- RESULTS FROM VISUAL CURVE MATCHING

—VISUAL, MATCH PARAMETER ESTIMATES

Estimate
_ K = 2.0500E-004 ft/min
yv0 = 4 .0800E+000 ft

-—<C(<<€<<€§€<<€€C<€{(<<€€<<<€<<{C<<<d((€<>>>>b}>>>)b>}>>>>>)))}>>>>>>}>>>>>>>>>>>




f-IN;PA;SCO,10000,7200,0;SIO.187,0.269;810.187,0.269;SCO,10000,7200,0;PG;SP1;PA142

curent: Nalter Consulting Engineers coneany: EHCON
wocarton: Patch Petrolewn Bulk Plant proskct: 84794-010.001
" Slug Test HW-8

DATA SET:

- MUS .AQT
O, T T T IR T[T T[T T[T 77T 10,21,98

| AQUIFER MODEL:
- Unconf ined

B ) SOLUTION METHOD:
— Bouwwer—Rice

- TEST DATA:
' : HO= 3.93 £t

r.= 0.0833 ft

r,= 0.3333 ft
4.64 £t
4.64 ft
4.64 ft

TER ESTIMATES:
.000205 ft/nin

nonou

Displacement (ft)

Tom oo
<L
g

I T | [ 1] 1 I [ I T I Y
Q. 8. i6. 24. 32. 40.

Time €min)

AQTESOLY
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AQTESOLYV RESULTS

Version 2.0

Developed by Glenn M. Duffield

(¢} 1993, 1994 Geraghty & Miller,

Inc.

15:19:1¢

10/21/98
TEST DESCRIPTION
_Data set........... MWS . AQT
Ooutput file........ MW9.O0UT
Data set title..... Slug Test MW-9
Company............ EMCON
TProject............ 84784-010.001
Client............. Maltexr Consulting Engineers
Location........... Patch's Petroleum Bulk Plant
—Tesgt date. .. ....... August 28, 1998
Test well.......... MW-9
_Units of Measurement
Length.......... ft
Time. ........... min

—Test Well Data

Initial displacement in well..... 1.97
Radius of well casing....cuuveee. 0.0833

— Radius of wellbore............... 0.3332
Aquifer saturated thickness...... 3.57
Well screen length............... 3.57

__ Static height of water in well... 3.57
Gravel pack pérosity............. 0.3
Effective well casing radius..... 0.1954
Effective wellbore radius........ 0.3333

~  Log(Re/RW)........... e 1.703
Constants A, Band C............. 0.000 ,
No. of Obdervations.............. 38

ANALYTICAI. METHOD

“Bouwer-Rice (Unconfined Aquifer Slug Test)

- RESULTS FROM VISUAL CURVE MATCHING

_VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.8000E-003 ft/min
y0 =  1.9000E+000 ft

_(C<<€C€{<{CC{4ﬁ€€(¢€4<<€<€<<<<<44€€<<<{€>)>">>>>>>b>>>>>bb>>>>>>>>>>>>}>>>>>>>b>)




cient: Halter Consulting Engineers conpany: EHCON

16.

LOCATION: Patch's Petroleun Bulk Pldﬂt PROJECT: 84784"@1@.001
Slug Test HW-9
DATA SET:
MUYS.AQT
10,2198

bisplacement (ft)

6.1

.01

0.001

Eod I I T I 1 I Pl

AQUIFER MODEL:
Unconf ined

SOLYUTION METHOD:
Bouuwer-Rice

RN

TEST DATA:
HO= 1.97 ft
0.0833 It
0.3333 1t
3.57 £t
3.57 £t
3.57 ft
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Malter Consulting Inc.
Thatcher Brook Road

Waterbury Center, VT 05677

Mr. John Malter

Project Name:  Patch's
Customer Nos.: 070321

ANALYTICAL REPORT

- < IESI

LABORATORY SERVICES

P.O. Box 339

Randolph, Vermont 05060-0339
{802) 728-6313

(802) 728-6044 (fox)
htip:{fwww .scitestlabs.com

Work Order No.: 9809-03186

Date Received:
Date Reported;

9/02/98
9/29/98

Sample Desc.: GP-16
Sample Nos: 001

Sample Date:  9/01/98
Collection Time: 13:28

Test Performed Method Results Units Analyst Analysis Date
Aromatic Volatile Organics EPA 8020/602 JPM 6/10/98
Methy! Tertiary Butyl Ether EPA 602/8020 -BPQL ug/L JPM 9/10/98
Benzene EPA 602/8020 BPQL ug/L JPM 9/10/98
Toluene EPA 602/8020 1 ug/L JPM 9/10/98
Ethy! Benzene EPA 602/8020 1 ug/L JPM 9/10/98
Total Xylenes - EPA 602/8020 5 ug/L IPM 9/10/98
Chlorobenzene EPA 602/8020 BPQL ug/L IPM 9/10/98
1,2-Dichlorobenzene EPA 602/8020 BPQL ug/L IPM 9/10/98
1,3-Dichlorobenzene EPA 602/8020 BPQL ug/L IPM 9/10/98
1,4-Dichlorobenzene EPA 602/8020 BPQL ug/L IPM 9/10/98
Surrogate: 8020 . IPM 9/10/98
*#¥Bromofluorobenzene-8020 o8 % Recovery JPM 9/10/98
TPH by GCMS EPA 8100 MODIFIED < 2.0 mg/L RIS 9/28/98
Sample Desc.: MW-6 Sample Date:  9/01/98
Sample Nos:— 082 Collection Time: 10:05
Test Performed Method Results Units Analyst Analysis Date
Aromatic Volatile Organics EPA 8020/602 IPM 9/10/98
Methyl Tertiary Butyl Ether EPA 602/8020 BPQL ug/L JPM 9/10/98
Benzene ' EPA 602/8020 BPQL ug/L JPM 9/10/98
Toluene EPA 602/8020 BPQL ug/L JPM 9/10/98
Ethyl Benzene EPA 602/8020 BPQL ug/L JPM 9/10/98
Total Xylenes EPA 602/8020 BPQL ug/L JPM 9/10/98
Chlorobenzene EPA 602/8020 BPQL ug/L JPM 9/10/98
1,2-Dichlorobenzene EPA 602/8020 - BPQIL. ug/L JPM 9/10/98
1,3-Dichlorobenzene EPA 6(2/8020 BPQL ug/L IPM 9/10/98
1,4-Dichlorobenzene EPA 602/8020 BPQL ug/L JPM 9/10/98
Surrogate: 8020 JPM 9/10/98
***Bromofluorobenzene-8020 98 % Recovery JPM 9/10/98




Project Name: Patch's
Project No.: 070321

ANALYTICAL REPORT

Page No.: 2 o0f 5

W(_)rk Order No.: 9809-03186

Sample Desc.: MW-5
Sample Nos: 003

Test Performed

Aromatic Volatile Organics
Methy! Tertiary Butyl Ether
Benzene _
Toluene

Ethyl Benzene

Total Xylenes
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Surrogate: 8020
#*xBromofluorobenzene-8020

Method

EPA 8020/602
EPA 602/8020
EPA 602/8020
EPA 602/8020
EPA 602/8020
EPA 602/8020
EPA 602/8020
EPA 602/8020
EPA 602/8020
EPA 602/8020

Results

BPQL
BPQL
BPQL
BPQL
BPQL
BPQL
BPQL
BPQL
BPQL

101

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

% Recovery JPM

Sample Date:  9/01/98

Collection Time: 10:47
Analyst Analysis Date
IPM 9/10/98
JPM 9/10/98
JPM 9/10/98
JPM 9/10/98
JPM 9/10/98
JPM 9/10/98
JPM 9/10/98
JPM 9/10/98
IPM 9/10/98
JPM 9/10/98
JPM 6/10/98

9/10/98

Sample Desc.: MW-1
Sample Nos: 004

Test Performed

Aromatic Volatile Organics
Methyl Tertiary Butyl Ether
Benzene

Toluene

Ethyl Benzene

Total Xylenes
Chlorobenzent, —
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Surrogate: 8020
***Rromofluorobenzene-8020

Method

EPA 8020/602
EPA 602/8020
EPA 602/8020
EPA 602/8020
EPA 602/8020
EPA 602/8020
EPA 602/8020
EPA 602/8020
EPA 602/8020
EPA 602/8020

Results

4
BPQL
BPQL
BPQL
BPQL
BPQL
BPQL
BPQL
BPQL

97

Units

ug/L
ug/L
ng/L
ug/L
ug/L
ug/L
ug/L
ug/L
ng/L

% Recovery JPM

Sample Date:  9/01/98

Collection Time: 11:26
Analyst Analysis Date
JPM 9/10/98
JPM 9/10/98
JPM 9/10/98
IPM 9/10/98
JPM 9/10/98
JPM 9/10/98
IPM 9/10/98
JPM 9/10/98
JPM 9/10/98
JPM 9/10/98
IPM 9/10/98

9/10/98

Sample Desc.: MW-7
Sample Nos: 005

Test Performed

Aromatic Volatile Organics
Methyl Tertiary Butyl Ether
Benzene

Toluene

Ethyl Benzene™ '~

Total Xylenes

Method

EPA 8020/602
EPA 602/8020
EPA 602/3020
EPA 602/8020
EPA 602/8020
EPA 602/8020

&

Results

BPQL
BPQL
BPQL
BPQL
BPQL

Units

ug/L
ug/L
ug/L
ug/L
ug/L.

¢ IESH

LABORATORY SERVICES

Sample Date:  9/01/98

Collection Time: 12:00
Analyst Analysis Date
JPM 9/10/98
JPM 9/10/98
JPM 9/10/98
JPM 9/10/98
IPM 9/10/98
JPM 9/10/98




Patch's
07032!

Project Name:
Project No.:

ANALYTICAL REPORT

Page No.: 3 of 5

Work Order No.: 9809-03186

Sample Desc.: MW-7
Sample Nos: 005

9/01/98
12:00

Sample Date:
Collection Time:

¥

Test Performed Method Results Units Analyst Analysis Date
_Chlorobenzene EPA 602/8020 BPQL ug/L JPM 9/10/98
1,2-Dichlorobenzene EPA 602/8020 RPQL ug/L JPM 9/10/98
— 1,3-Dichlorobenzene EPA 602/8020 BPQL ug/L JPM 9/10/98
1,4-Dichlorobenzene EPA 602/8020 BPQL ug/L JPM 9/10/98
Surrogate: 8020 IPM 9/10/98
_ ¥+**Bromofluorobenzene-8020 98 % Recovery JPM 9/10/98
Sample Desc.: MW-8 Sample Date:  9/01/98
= Sample Nos: 006 Collection Time: 12:24
Test Performed Method Resulis Units Analyst Analysis Date
' Aromatic Volatile Organics EPA 8020/602 JPM 9/10/98
—. Methyl Tertiary Butyl Ether EPA 602/8020 BPQL ug/L JPM 9/10/98
Benzene EPA 602/8020 3 ug/L JPM 9/10/98
Toluene EPA 602/8020 5 ug/L JPM 9/10/98
— Ethyl Benzene EPA 602/8020 7 ug/L IPM 9/10/98
Total Xylenes EPA 602/8020 68 ug/L JPM 9/10/98
Chlorobenzene EPA 602/8020 BPQL ug/L IPM 9/10/98
1,2-Dichlorobenzene EPA 602/8020 BPQL ug/L JPM 9/10/98
= 1,3-Dichlorobenzene EPA 602/8020 BPQL ug/L JPM 9/10/98
1,4-Dichlorobenzene EPA 602/8020 BPQL ug/L JPM 9/10/98
Surrogate: 8020 JPM 0/10/98
~ ***Bromofluorobenzene-8020 106 % Recovery JPM 9/10/98
— Sample Desc.: MW-9 Sample Date:  9/01/98
" Sample Nos: Q07 Collection Time: 12:54
Test Performed Method Results Units Analyst Analysis Date
Aromatic Volatile Organics EPA 8020/602 JFM 9/10/98
= Methyl Tertiary Butyl Ether EPA 602/8020 BPQL ug/L IPM 9/10/98
Benzene EPA 602/8020 BPQL ug/L JPM 0/10/98
Toluene EPA 602/8020 BPQL ug/L JPM 9/10/98
=, Ethyl Benzene EPA 602/8020 BPQL ug/L IPM 9/10/98
Total Xylenes EPA 602/8020 BPQL ug/L IPM 9/10/98
Chlorobenzene EPA 602/8020 BPQL ug/L JPM 9/10/98
— 1,2-Dichlorobenzene EPA 602/8020 BPQL vg/L JPM 9/10/98
' 1,3-Dichlorobenzene EPA 602/8020 BPQL ug/L JPM 9/10/98
1,4-Dichlorobenzene EPA 602/8020 BPQL ug/L IPM 9/10/98
Surrogate: 8020 JPM 9/10/98
++¥Bromofiuorobenzene-8020 99 % Recovery JPM 9/10/98

@

¢ IESTT

LABORATORY SERVICES




Project Name: Patch’s
070321

Project No.:

ANALYTICAL REPORT

Page No.:

40of 3

Woark Order No.: 9809-03186

Sample Desc.: MW-A

Sample Date:  9/01/98

Sample Nos: 008 Collection Time: 0:00
Test Performed Method Results Units Analyst Analysis Date
Aromatic Volatile Organics EPA 8020/602 IPM 5/10/98
Methy! Tertiary Buty! Ether EPA 602/8020 BPQL ug/L YPM 9/10/98
Benzene EPA 602/8020 BPQL ug/L JPM 0/10/98
Toluene EPA 602/8020 1 ug/L JPM 9/10/98
Ethyl Benzene EPA 602/8020 1 ug/L JPM 9/10/98
Total Xylenes EPA 602/8020 6 ug/L IPM 9/10/98
Chlorobenzene EPA 602/8020 BPQL ug/L JPM 9/10/98
1,2-Dichlorobenzene EPA 602/8020 BPQL ug/L JPM 9/10/98
1,3-Dichlorobenzene EPA 602/8020 BPQL ug/L JPM 9/10/98
1,4-Dichlorobenzene EPA 602/8020 BPQL ug/L JPM 9/10/98
Surrogate: 8020 JPM 9/10/98
***Bromofluorobenzene-8020 97 % Recovery JPM 9/10/98
Sample Desc.: Trip Blank Sample Date: 9/01/98
Sample Nos: 009 _ Collection Time: 0:00
Test Performed Method Results Units Analyst Analysis Date
Aromatic Volatile Organics EPA 8020/602 JPM 0/10/98
Methyl Tertiary Butyl Ether EPA 602/8020 BPQL ug/L JPM 9/10/98
Benzene ~ EPA 602/8020 BPQL ug/L JPM 9/10/98
Toluene EPA 602/8020 BPQL. ug/L JPM 9/10/98
Ethyl Benzene EPA 602/8020 BPQL ug/L JPM 9/10/98
Total Xylenes EPA 602/8020 BPQL ug/L JPM 9/10/98
Chlorobenzene EPA 602/8020 BPQL ug/L JPM 9/10/98
1,2-Dichlorosenzere EPA 602/8020 BPQL ug/L JPM 9/10/98
1_3-Dichlorcbenzene EPA 602/8020 BPQL ug/L JPM 9/10/98
1,4-Dichlorobenzene EPA 602/8020 BPQL ug/L - JPM 9/10/98
Surrogate: 8020 JPM 9/10/98
*k*¥Bromofluorcbenzene-8020 98 % Recovery JPM 6/10/98

Modified EPA 8100 method was used and the quantitation performed as

fresh diesel fuel.

BPQL = Below Practical Quantitation Limit; 1 ugs’L'

-

LABORATORY SERVICES
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