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EXECUTIVE SUMMARY

This report summarizes the corrective actions implemented from December 2,
1993, to January 17, 1994, as a result of a catastrophic release from a UST located at the
Ludlow Mobil station (VT DEC Site #93-1500). The release occurred during the period
November 30, 1993, through December 2, 1993. During the report period, Griflin
performed extensive remediation measures to surface water (the Black River), buildings
adjacent to the site and soil impacted as a result of the release. Corrective action
implementation measures consisted of surface water booms, two soil ventilation systems,
free product and limited groundwater recovery at the site.

A number of residences and commercial businesses were impacted by petroleum
vapors as a result of the release and had to be temporarily evacuated or closed. Repeated
air quality testing and photoionization detector (PID) monitoring has been performed in
affected receptors at the site to document vapor levels present. As a result of the remedial
effort at the site and the natural attenuation of vapors over time, the majority of impacted
receptors have been able to be reoccupied or reopened. However, an individual apartment
and a business are still unoccupied/closed due to the intermittent presence of petroleum
Vapors.

Free product seepage into the Black River has ceased but may start again during
the spring thaw when the water table rises. Elevated levels of petroleum vapor still
continue to be present in soils at the site as evidenced by soil venting system influent
levels. Influent vapor levels in the soil vent systems installed under the Mill show marked
fluctuation over time, possibly caused by the continuing migration of free product. Low
levels of free product are still present in the tank basin recovery well at the site and
fluctuating levels of free product are present in a monitoring well down gradient of the
site. Dissolved levels of the volatile BTEX (benzene, tofuene, ethylbenzene, and xylenes)
gasoline constituents in monitoring wells at the site are relatively low in relationship to the
magnitude of the release, indicating that free product migration from the release followed
specific migration channels under affected areas of the site.

Operation of the soil vent systems at the site will continue until petroleum vapors
at the site and in affected receptors are abated. PID monitoring and air quality testing will
also be continued until acceptable air quality levels are achieved. Groundwater quality
sampling and monitoring of the Black River for the presence of product seeps will also be
continued until groundwater quality trends are established and product seepage is
determined to have permanently ceased.




L INTRODUCTION

This report details the corrective actions taken as a result of a catastrophic UST petroleum
release that occurred between November 30 - December 2, 1993, at the Ludlow Mobil
station, 145 Main Street, Ludlow, Vermont (DWG #1, #2 and #3). Included in this report
are a chronology of events occurring at the site, a description of the subsurface, surface
water and vapor migration assessment of the release, a description of corrective action
measures taken as a result of the release, a receptor risk assessment, conclusions and
recommendations. This work has been conducted by Griffin International, Inc. (Griffin)
for Midway Qil Corporation (Midway) as requested by the Vermont Department of
Environmental Conservation (VITDEC) subsequent to the release being discovered on
December 2, 1993. The State of Vermont was notified on December 2, 1993, that a
release had occurred at the site. This report details events occurring, data collected and
corrective actions implemented at the site from December 2, 1993, to January 17, 1994,

The objectives of the corrective action effort are to remove free phase product from soils
and groundwater in the vicinity of the site, to contain the impact of free product from the
release to surface waters and to remove as much petroleum vapor as possible from
affected receptors in the vicinity of the site. To accomplish these objectives Griffin
designed, installed, and operated a river boom containment system, muitiple vapor
extraction systems, product and ground-water recovery systems and a building ventilation
system to remove petroleum constituents from the soil and groundwater in the vicinity of
the site and from interior air spaces of affected receptors.

The treatment systems consisted of a temporary product recovery system though which
free product was pumped from a recovery well into product storage drums, a temporary
groundwater recovery system through which groundwater was pumped from a recovery
well, treated via activated carbon system and discharged to surface water and a vent
system at the site. The vent system consists of five vertical soil vapor extraction (vent)
points though which contaminated soil vapors are removed under vacuum for treatment.
Volatile organic compounds (VOCs) are captured by this soil vapor extraction system and
are then incinerated. Also installed are a vent system under the most affected receptor
(The Mill on Main Street) consisting of three vent points and a carbon adsorption system
to treat emissions from this system and an air removal system powered by multiple
blowers and designed to induce negative pressure within specific areas of the Mill in order

to reduce vapor impacts.
1L SITE BACKGROUND
A. Site Description

The Ludlow Mobil station is located at 145 Main Street, Ludlow, approximately 50 feet
west of the intersection of Depot and Main Street (refer to DWG #1 and #2).
Phisiographicly, the site is situated on the floor of the Black River valley near the top of a
glacial fluvial outwash plain. The valley walls stope steeply on both the north and south




sides of the outwash plain, The nearest surface body of water is the Black River, located
approximately 155 feet north of the site. The Black River flows from west to east through
the town of Ludlow. Unconsolidated sediments present under the site, as determined by
drilling, consist of horizontally interbedded course sands, gravel and granitic boulders.
Bedrock was not encountered during drilling operations at the site.

Prior to the UST release, product storage at the Mobil station consisted of one (1) 8000
gallon fiberglass UST containing regular unleaded gasoline, one (1) 4000 thousand gallon
single walled steel tank containing midgrade unleaded and one (1) 6000 gallon fiberglass
tank containing premium unleaded (DWG #2). Three monitoring wells (MW-1, MW-2,
and MW-3), installed as part of the tank monitoring system, were present in the vicinity of
the tank basin { DWG #2).

The area surrounding the Ludlow Mobil station has a mixture of commercial and
residential uses (DWG #2 and #3). An IGA supermarket is located directly to the west,
two apartment buildings (Apt buildings #1 and #2) are located northeast of the site, a
property rental agency (Strictly Rentals) borders the site's eastern property line and to the
south the station property is bounded by Main Street (State Highway #103). The
southern side of Main Street contains commercial businesses and a park. A former textile
mill (The Milt on Main Street) is located approximately 190 feet east-nostheast of the
station building on the east side of Depot street. The Mill currently houses commercial
businesses and condominium housing. The Mill structure is a four story brick building
dating back to the 1800's. Located in the west end of the Mill basement is a preschool
(Stepping Stones preschool) a bar (Christopher's), and several businesses. DWG #3
illustrates the layout of the basement floor of the mill. The second, third and forth floors
of the mill contain condominium housing. A restaurant (Cafe at DeLight) is located
adjacent to the west end of the mill structure (DWG #2).

According to Mr. Dean Brown, the Ludlow town manager, all residences and businesses
within the town are supplied with town water. The municipal drinking water source is
located eight miles outside of the Ludlow town limits at a higher elevation than the town.

B. Site History

A brief chronological history of the emergency response and corrective action
implementation occurring at the site as a result of the UST release is outlined below.

12/2/93 An inventory discrepancy of approximately 2000 gallons was discovered at
the site by Midway. Free product was found in tank basin monitoring wells and was
observed seeping into the Black River from the southern river banks. Midway notified the
State of Vermont regarding the release and contracted Griffin to perform clean-up
operations. Griffin arrived on site, installed absorbent river booms in the Black River,
commenced free product recovery from existing wells and a culvert well (Tank Basin
recovery well #1 (TBRW #1)) installed adjacent to the leaking tank on 12/2/93 and
performed vapor monitoring of buildings adjacent to the site. Apartment 201 in the Mill




(Mill apartment 201), the Cafe at DeL.ight restaurant (Cafe) and the Stepping Stones
preschool (preschool) were evacuated per orders of the Vermont Labor and Industry
personnel who were on site, due to the presence of gasoline vapors in the Mill Building.
Apt building #1 was also evacuated because of gasoline vapor impact.

12/3/93 Exploratory drilling commenced at the site. The UST which was the leak
source (4000 gallon midgrade unleaded) was excavated and removed. Free product
recovery was continued in the tank basin. The river boom containment system was
expanded. Buildings adjacent to the site were monitored for gasoline vapors.

12/4/93 A temporary soil ventilation system (attached to two tank basin monitoring
wells and a vent point drilled on 12/4/93) was installed and began operation in the vicinity
of the tank basin. Building vapor monitoring was performed. Residents in apartment
buildings adjacent to the site (Apt buildings #1 and 2) were reevacuated because of high
levels of gasoline vapors being present in the buildings.

12/5/93 Two vent points were installed in the vicinity of the Mobil station for a
future vent system (Catox system) and exploratory drilling at the site was continued.

12/6/93 - 12/10/93 A second soil ventilation system (Mill system #1) with three vertical
vent points was installed under the Mill building. A vent was also installed in a small

crawl space located directly underneath the Cafe. The temporary vent system at the Mobil
station was removed and replaced by a permanent system (Catox). An additional vent
point was installed near the Ludlow Mobil station (bringing the total number of vent

points installed to four). A groundwater recovery system was installed in a well located
on the west side of Depot street (RW-1). Air filtration devices were installed in
apartments and businesses located in the Mill facility. The river boom containment system
was extended further down stream to cope with additional product seeps into the river.
Christopher's bar in the Mill Building was closed temporarily due to gasoline vapors being
present, Tenant's of Apt buildings #1 and #2 were able to return to their residences. Daily
monitoring of remediation systems and of businesses and residences adjacent to the site for
levels of petroleum vapors was conducted. Griffin consulted with an independent engineer
(Mr. Brad Horn P.E., Windam Environmental) regarding possible methods of remediating
air quality problems in the Mill.

12/11/93 - 12/17/93 Completed installation of the Catox soil vapor vent system at the
Mobil station. Upgraded the Mill cafe craw! space ventilation system. The Cafe reopened
for business. Monitoring of remediation systems and of businesses and residences
adjacent to the site for levels of petroleum vapors was conducted.

12/18/93 - 12/25/93 Removed the river booms to prevent their freezing into the ice pack
and performed indoor air quality sampling of businesses and residences affected by
petroleum vapors, Performed monitoring of remediation systems and indoor air spaces
adjacent to the site for petroleum vapors.



12/26/93 - 12/29/93  Performed remediation system monitoring and maintenance, Griffin
met with an independent engineer (Mr. Mike Gallo P.E., Visiontech Inc.) at the site to
determine the feasibility of installing make-up air systems in the Cafe to control the
vacuum induced by operation of the Cafe exhaust fans. Performed remediation system
and indoor airspace monitoring for petrolenm vapors.

01/03/94 - 01/06/94 Performed a site survey and an additional round of indoor air
quality testing in locations previously tested. Performed remediation system maintenance.
Performed remediation system and indoor airspace monitoring for petroleum vapors.

01/11/94 - 01/17/94  Griffin met with Midway and the VTDEC to discuss the possible
implementation of further corrective action measures in the Mill building to address the
continuing problem of gasoline vapors being present within the structure. Additional
exploratory work was performed under and in the vicinity of the Mill building.

IfI.  INVESTIGATIVE PROCEDURES/SITE ASSESSMENT
A. Underground Storage Tank (UST) Removal Inspection

The 4000 gallon gasoline tank, which was believed to be the release source, was removed
on December 3, 1993. Upon excavation and removal, it was reasonably confirmed by the
presence of a hole in the tank that this was the source. For more information pertaining to
the above referenced UST removal, refer to the "UST Removal Inspection” report dated
December 20, 1993, which is on file at the VTDEC,

B. Surface Water Inspection

The Black River, located 155 feet downgradient of the site, was impacted by free phase
floating product migrating down gradient from the release point. Free product seeps were
found to be present on the south bank of the Black River in three separate locations. As
illustrated by DWG #2, the seeps were present on the west side of the Depot street bridge
abutment (upstream), directly east of the bridge underneath a retaining wall below the
Cafe (downstream) and approximately 50 feet east of the bridge from underneath a
retaining wall. The location of the river bank seeps in relation to the source indicated that
free product may have migrated underneath Apt buildings #1 & #2, Depot Street and the
west end of the Mill building. Visual inspection of the seeps and adjacent river banks was
performed on a daily basis from 12/2/93 - 12/10/93 and per each site visit thereafter.
Seepage rates were initially observed to be relatively high (free phase product) during the
first three days of observations and then showed a steady decrease until the onset of cold
weather (the week of 12/26/93 - 1/1/94). After this time, visual observations of the river
surface indicated that significant free product seepage from the banks had ceased. A
water sample was collected approximately 30 feet down river of the last product seep on
December 16, 1993. The sample was analyzed for benzene, toluene, ethyl benzere, total
xylenes and methyl-tert-butyl ether (BTEX and MTBE) via EPA Method 602 and was
found to contain 4.3 parts-per billion (ppb) of toluene (refer to Table 4). A discussion of



corrective action measures implemented to mitigate the surface water impact of the
seepage into the Black River is contained in section I'V of this report.

C. Vapor Assessment/Monitoring

Area commercial businesses and residences located directly east and northeast of the site
were impacted with varying degrees of severity by gasoline vapors from the release. On
the Ludlow Mobil station (West) side of Depot Street, Apt buildings #1 and #2 and the
“Strictly Rentals" office were impacted. On the east side of Depot street, the Cafe and
extensive areas of both the basement level and second floor of the Mill were impacted by
vapors (DWG #2 and #3). Vapor concentrations and discernible odor in affected
buildings, immediately after the release, were high enough to warrant evacuation or
closure in some cases. Vapor concentrations in the buildings were measured by
photoionization detector (PID) field screening devices (Microtip and HNU models P1-101
and HW-101) and explosimeter devices. A summary of the specific buildings affected and
the length of time evacuated or closed is contained in Table 1. Hourly monitoring of
vapor levels in affected buildings was conducted from 12/2/93 to 12/3/93. From 12/3/93
to 12/9/93, monitoring of affected buildings was performed on a daily basis. After 12/9/93
monitoring frequency was decreased to a per site visit basis. A summary of all PID data
collected in the monitored buildings is contained in Table 2. As indicated by Table 2, the
highest recorded vapor levels in affected buildings were from 12/4/93 to 12/7/93. This
phenomenon is believed to have been caused by the injection of pressurized air into the
subsurface from drilling operations (air rotary method) that occurred during this time.
After this date (12/7/93), PID vapor levels in Apt buildings #1 and #2 and the rental
agency decreased until only background levels were present. Analysis of data from areas
within the Mill building shows a similar trend. However, vapor levels above background
still are periodically present in the Cafe, Mill apartment 201 and a wall crack located in the
west wall of the preschool. This continuing presence of vapors indicates that a vapor

“~_source (free product or petroleum saturated soil) is still present beneath these areas. A

description of corrective action measures in the form of soil vapor and building ventilation
installed for the purpose of vapor abatement is contained in section IV of this report.

D. Exploratory Drilling/Monitoring Well Installation

As part of the initial response, five monitoring wells and a recovery well were instalied by
air rotary drilling methods at the site in an effort to both intercept and horizontally define
the free product plume which resulted from the release (DWG #2). These wells are
constructed of four inch diameter PVC (RW-1 being the only exception with a 6" diameter
casing) with either 0.010" or 0.020" stot well screen and attached solid riser. The annulus
between the borehole wall and the screened section of each well is filled with gravel pack
to filter fine sediments from the groundwater entering the well. Approximately one foot
above the screened section of each well, the annulus is filled with a Bentonite clay seal to
prevent surface water from infiltrating into the borehole. Each well is protected at the
surface by a locking well cap, a flush mounted steel well head protective casing, and a bolt
down cover. Each well head protection casing is set in cement. Well construction details



are listed on the well logs in Appendix A, Three of the wells are constructed so as to be
utilized as combination monitoring well/soil vapor vents (VP-2, VP-4 and MW101), one
as a groundwater recovery/free product well and the remaining two as monitoring wells
only. Drilling services were performed under the direct supervision of a Griffin field
geologist. The locations of the wells are shown on DWG #2. The wells, (MW 100,
MW101, MW102, VP-2, VP-4 and RW-1) were installed between 12/3/93 and 12/7/93.
Two additional soil vapor vents (VP-1 and VP-3) were also installed during this period.

Soil boring advancement at the site was performed utilizing a Ingersoll Rand T-30 air
rotary drill rig. Soil samples were collected at five foot intervals from drill cuttings and
screened for volatile organic compounds (VOC's) with a PID. Uniform geology typical of
glacial fluvial outwash deposits was encountered in all soil borings advanced at the site.
Brown poorly sorted sand and gravel were present from grade to five feet below grade.
Below five feet, large quartzite cobbles and boulders were encountered until the
termination of each boring (maximum depth 23 feet (RW-1)).

Soil samples collected from monitoring well 100 (MW100), which was installed to
determine if free product was migrating directly north from the site to the river, had P1D
readings of non-detect (ND), 0.8 and 1.6 ppm at 5, 10 and 15 feet below grade. No free
product was detected in this well.

Soil samples collected from MW101, which was originally intended to be a free product
recovery well, had ND PID readings at all sampled depths (10,15,20 and 22 feet below
grade). Due to the lack of contamination and the difficult drilling conditions (boulders)
encountered, MW101 was installed as a monitoring well. No free product was detected n
this well at the time of installation.

Soil samples collected from MW 102, which was also intended to be a recovery well, had
PID readings of ND, 1.5, 7.5, 12.2 and 10.0 ppm at depths of 5, 10, 15, 20 and 23 feet
below grade. MW102 was installed as a monitoring well for the same reasons as MWI101.

Recovery well-1 (RW-1) was advanced to a depth of 23 feet below grade and soil samples
collected from the boring had PID readings of ND, ND, 8.5, 3.2 and 1.2 ppm at 5, 10, 15,
20, and 23 feet below grade. A petroleum sheen was present after installation on the
surface of groundwater in RW-1.

A soil sample collected from VP-2 had a PID reading of 8 ppm at 15 feet below grade.
Soil samples coliected from VP-4 were ND for all sampled intervals but strong petroleum
odors from the drilling process were observed when the boring encountered the water
table. PID screening values for all soil samples collected are probably lower than their
original concentrations due to sample aeration during drilling.




E. Water Table and Product Thickness Measurements

Water table elevations and product thicknesses have been measured in each monitoring
well and the two site recovery wells on several occasions since their installation. The
water table elevations are based on an United States Geological Survey (USGS) datum
located on the east side of a bridge located west of the site on Main Street. Elevations
from January 14, 1994, are plotted on DWG #4, The map indicates that groundwater is
flowing north-east toward the Black River. The average hydraulic gradient in the vicinity
of the monitoring wells is calculated to be 1.25 %.

Free product has been detected in MW-2, MW-3, MW101 and the tank basin recovery
well. All groundwater elevation and product thickness data are recorded in Table 3. Free
product levels in MW101 have fluctuated since the data was first collected from the well
indicating that subsurface product migration down gradient from the site is still occurring.

F. Groundwater Sampling and Analysis

Groundwater samples were collected from on site wells MW-100, MW102, VP-2, VP-4
and RW-1 on December 16, 1993, and analyzed for BTEX and MTBE via EPA Method
602. All samples were collected according to Griffin's groundwater sampling protocol.
Duplicate, trip blank, and equipment blank samples collected during the sampling indicate
that adequate quality assurance/quality control was maintained during sample collection
and analysis.

Groundwater samples were not collected from MW101 due to the free product being
present at the time of sampling. The tank basin wells were not sampled because two of
them contained free product and one was dry. Table 4 contains a summary of the results
of the groundwater analysis. A copy of the laboratory results is contained in Appendix B
of this report. Analysis of the results indicates that VP-2 and VP-4 are impacted above
the State of Vermont's Groundwater Enforcement Standards (VTGES) for benzene,
toluene, ethyl benzene and MTBE. RW-1 is impacted above VTGES for benzene and
MTBE and MW 100 and MW102 contain only slight concentrations of BTEX and MTBE
constituents. No dissolved petroleum constituents are present in MW 100 and MW102 at
levels above VTGES standards.

G. Indoor Air Sampling and Analysis

Indoor air quality samples were collected on December 21, 1993, and January 6, 1993, in
locations that had previously been or were continuing to be impacted by petroleum
vapors. All samples were analyzed for BTEX parameters via EPA Method TO2. Table 3
contains a summary of all test results and copies of the laboratory reports are contained in
Appendix B. Sample locations are illustrated on DWG #2 and #3. Further descriptions of

the sampling and analysis methods, quality assurance/quality control measures and
method detection limits are outlined in cover letters submitted with the above referenced

laboratory reports.



The purpose of the air quality sampling was to determine if levels of benzene present in
ambient air in the impacted residences and the preschool were in compliance with the
Vermont Department of Health (VDOH) regulated limit of 2 ppb (as defined by the
VDOH's "Residential Air Quality Monitoring" document dated 12/5/88). The Cafe was
sampled in order to determine if BTEX levels were in compliance with the levels set by
the VIDEC for commercial buildings (as defined by Bob Haslam of the VIDEC to be the
NIOSH permissible exposure limits (PEL's) for those compounds). A summary of these
levels is contained in Table 5.

The locations sampled for the first round of testing were as follows: the basements and
first floor apartments in Apt. buildings #1 and #2, the Cafe (kitchen), Mill apartment 201
(bedroom), Mill apartment 301 (living room) and the preschool {center of main room).
The results from the first round of sampling, except for the Apt building #2 basement,
showed benzene levels that were slightly above the state's limit being present in all
sampled residences and the preschool (Table 5). However, the levels of BTEX
components present in the Cafe, were below the NIOSH PEL's for all the above
referenced parameters.

A second round of air quality sampling was then conducted in the same locations as the
first with two additional samples being collected in an attempt to document background
air levels of BTEX within the Mill and outside air in downtown Ludlow. The indoor
background air sample was collected in an apartment located on the third floor at the east
end of the Mill (Mill apartment 311) and the outdoor sample was collected on the
northwest corner of the intersection of Depot and Main streets. Results of the second
round of air sampling are contained in Table 5. The outside sample was situated so as to
be generally up wind of petroleum vapor emissions from soil ventilation systems installed
underneath the Mill. Results from the second sampling round showed benzene levels in
the Apt buildings #1 and #2 to be in compliance with the state's residential limit. Benzene
levels showed an increase from the first sampling round in Mill apartment's 201 and 301
and the preschool. Benzene levels for the indoor and outdoor background samples were
below the state's residential air quality standards. The concentration of BTEX compounds
in the Cafe's air remained below NIOSH PEL's,

H. Mill Building Inspection/Exploration

An inspection of wall cavities and crawl spaces beneath the west end of the Mill was
conducted by Griffin in an effort to determine the possible migration pathways of
petroleum vapor into the building. Areas investigated included a small crawl space
directly under the east side of the Cafe (accessed in the men's bathroom), a large crawl
space underneath the west half of the Cafe (accessed via a power conirol room underneath
the Cafe deck) and a space behind the west wall of the preschool. The Cafe crawl space
was found to have air with relatively high vapor levels (Table 2) flowing naturally out of it
from undetermined areas underneath the Mill. Pressure differential readings were
collected with a Dwyer magnehelic gauge to determine the pressure differences between




the Cafe interior and the crawl space. The readings indicated that pressure within the Cafe
was negative with respect to that of the craw! space (therefore natural airflow would tend
to go into the Cafe). In addition, it was observed that the pressure differential increased
substantially (air flow rate increased) when the oven exhaust fans present in the Cafe were
operational. The restaurant at this time is not equipped with it's own source of make-up
air so the operation of the exhaust fans increases the flow of vapors into the Cafe and Mill
from the small crawl space.

On the basis of these inspections, PID readings and room to room differential pressure
data collected by Griffin, it appears that a space between the east side of the Cafe's
foundation and the west wall of the original Mill building is a conduit for the majority of
the petroleum vapors entering the Cafe, Mill apartment 201 and the preschool (DWG #3
and Old Mill Vent Systems - As Built). Efforts to access this space (which is believed to
be filled with loosely packed rubble) and determine it's dimensions were attempted by
drilling a hole through the east interior wall of the large crawl space on January 17, 1994,
but proved to be unsuccessful at that time,

An inspection of the Mill interior and exterior was also performed by an independent
engineer, Mr, Brad Horn P.E., of Windam Environmental. The purpose of this inspection
was to obtain a second opinion on Griffin's analysis of air flow patterns within the Mill
structure and to develop methods of curtailing the flow of vapors into the Mill building,
On the basis of this inspection, Mr. Horn concluded that the application of selective
positive and negative pressures to interior areas of the Mill would serve to reduce vapor
levels within the structure. Mr. Horn also proposed sealing a section of the rip rap located
on the northwest side of the Mill and applying negative pressure to that area in an attempt
to draw vapors out of the Mill building,

An independent engineer (Mike Gallo P.E., of Visiontech, Inc.) visited the site and
assessed the feasibility of installing a source of makeup air in the Cafe. Preliminary
assessment by Mr. Gallo, indicated that make-up air can be introduced into the Cafe at a
high enough rate while the Cafe exhaust fans are running (approximately 3000 to 5000
cubic feet per minute) to make the Cafe positive with respect to the crawlspace and
therefore eliminate induced air flow out of that area.

Additional exploratory work was performed at the east end of the Mill building basement
in an effort to access a former sluice way which, according to maps and local persons
familiar with the history of the Mill's development, ran under the building parallel to the
Black River. The purpose of accessing this sluice way was to determine if it was acting as
a conduit for free product migration under the Mill building. On January 17, 1994, Griffin
drilled a 2" diameter boring into the sluice way via a former floor drain located at the east
end of the building (DWG #3). The sluice way was screened for vapors with a PID and
level of 4.5 ppm was present. At the time of screening however, odors exiting from the
cavity smelled of sewer gas not petroleum. Visual observations of the sluice way
determined that it was dry with no evidence of free product ever having been present in it.
A sump well that is present outside of the north side of the Mill near it's eastern end




(DWG #2) has been checked for free product, product sheens or vapors on a weekly basis
and as of this date, no evidence of contamination has been detected in it.

TV. CORRECTIVE ACTION MEASURES

- Initial response/corrective action measures taken to date consist of the following
elements:

- installation and operation of a river boom system to contain the surface impact of
free product to the Black River.

-installation of a product recovery well containing a product pump to capture free
product floating on the water table (temporary).

- installation of a recovery well and a groundwater recovery system to depress the
local water table and possibly recover free product floating on the water table

(temporary).

- installation and operation of a soil vapor extraction system at the Ludlow Mobil
station to intercept and capture petroleum vapors before they enter affected
receptors and to remove vadose zone contaminants.

- construction of a treatment compound at the Ludlow Mobil station to house a
blower, an incinerator, and various other system components.

- installation and operation of a soil vapor extraction system under the Mill to
intercept and capture petroleum vapors before they enter the building complex
and to remediate the vadose zone.

- installation of a shed to house the Mill soil vapor system blower, activated carbon
drums and other system components.

- installation and operation of a multiple blower system to remove crawl space air
from under the Cafe and thereby induce negative pressure in this area in an attempt
to short circuit vapor migration into the Cafe and the Mill buildings.

- repetitive air monitoring to assure that occupied spaces are safe for their
intended uses.

A. Surface Water

Absorbent booms were installed in the Black River on December 2, 1993, by Griffin in an
effort to contain the surface spread of free product on the river from the river bank seeps.
On December 3, 1993, the boom system present was expanded by Griffin. The boom

system was composed of an outer harbor type boom which was designed to float partially
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submerged and thereby act as a physical barrier to the surface migration of free product.
Behind the harbor boom was an inner boom made of an absorbent oleophillic material
which served to remove the captured free product from the containment area. In addition,
sorbent padding squares (2' X 2' sized) were placed on the open surface of the river in
between the shore and the booms to absorb product present. DWG #2 illustrates the
location of the booms in relation to the seeps. The booms covered a 60 foot section of
river bank upstream of the Depot street bridge and a 130 foot section of bank below the
bridge. The inner booms and sorbent padding were inspected on a daily basis and then on
a per site visit frequency for product saturation and were changed out as needed by Griffin
personnel. During the first day of operation, sorbent booms and padding were changed
out hourly due to the high rate of product seepage into the river, The river boom system
was removed by Griffin on December 21, 1993, due to the onset of cold weather which
caused the booms to become ineffective due to ice formation and to prevent their loss due
to ice movement.

Gasoline contaminated boom materials and sorbent padding removed from the river were
disposed of in accordance with all pertinent VTDEC and EPA regulations.

B. Free Product Recovery

Free product recovery by two methods was initiated at the site on 12/2/93.

Approximately 41 gallons of free product from the release was recovered by pumping it
from MW-1 via an air operated pump. A recovery well (TBRW #1) was installed adjacent
to (west of) the ruptured tank with a back hoe on 12/2/93 (DWG #2). The recovery well
was constructed of 12" diameter steel culvert pipe which was hand slotted at the time of
installation. The well was installed to a depth of approximately 17 feet below grade and
the slotted (screened) interval of the well was from bottom to approximately 3 feet below
grade (14'). A well as-built is contained in Appendix A. During excavation, contaminated
soils were not encountered until 10' below grade. Below 10' increasingly impacted soils
were encountered with the highest reading being present at 11.5" below grade (200 ppm
with an HNU PID). Petroleum impacted soils excavated during the well installation were
returned to the excavation after the removal of the source UST (which occurred on
12/3/93). On 12/2/93 Griffin installed a free product recovery system in the well and
started product recovery. The product pump was a Spillbuster Junior system
manufactured by Clean Earth Technology, Inc. of North Ferrisburg, Vermont. The pump
was equipped with a built-in probe that senses the interface between water and product.
The pump was designed to run continuously when the product intake is immersed in
product and is capable of recovery down to 0.1 inches above the water-product interface.
System operation is completely automated. The system was equipped with an automatic
level seek device (ALS). The ALS is a compact motor driven reel which was attached to
the well head. The ALS automatically raises and lowers the probe in the well to track the
water table. A schematic showing the Spillbuster is included in Appendix C. Recovered
product was pumped via polyethylene piping from the tank basin well into 55 gallon drums
for temporary storage. Approximately 150 gallons of free product was recovered via the
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spiltbuster system from 12/3/93 to 12/7/93 when the pump was removed to prevent it's
being damaged during soil vapor vent installation in the tank basin,

A total of 191 gallons of free product were recovered at the site via hand pumping and the
tank basin recovery well,

C. Groundwater Treatment

Groundwater pumping was started from RW-1 on 12/6/93 in an attempt to depress the
local water table and promote free product recovery. The groundwater depression system
installed in the well consisted of a "Spillbuster" equipped with a Grundfos submersible
pump for ground water recovery (Appendix C). The recovery system had a maximum
pumping capacity of 20 gallons per minute (GPM). Groundwater treatment consisted of
two 185 Ib Filcorp liquid phase activated carbon drums {model FC-2) through which
recovered ground-water was pumped. The treated system effluent was discharged directly
to the Black River per approval of the VIDEC. A copy of the VTDEC correspondence
regarding the matter is contained in Appendix C. Groundwater pumping was conducted
until 12/10/93 when the system was shut down because it was not deemed effective in
recovering free product.

A total of 1691 gallons was pumped from RW-1 and discharged to the Black river
between 12/6/93 and 12/10/93. Gasoline contaminated carbon drums from the system
were disposed of in accordance with all pertinent VTDEC and EPA regulations.

D. Soil Ventilation

1. Mobil Station Vent System (Catox)

Five vent points (VP-1 - VP-5) were installed at the site from 12/4/93 to 12/7/93 (DWG
#2 #3 and Catox System/Treatment Compound As-built in Appendix C). Each vent point
is constructed of 4" diameter, 0.020 slot, PVC well screen, of either 5 foot (VP-1,

VP-2, VP-3 and VP-5) or 10 foot (VP-4) length. With the exception of VP-5, each vent
screen is connected to 4" diameter PVC riser pipe which extended to approximately 0.5
feet below the surface and terminated in a 8 x 12 inch steel road box. The risers are
capped with compression plugs which allow for inspection and cleaning of the vent. The
annulus between each borehole wall and the vent screen is filled with clean sand. The
annulus between each borehole wall and the riser section of pipe is sealed with Bentonite
grout to prevent channeling of air down the borehole. VP-5, installed in the tank basin, is
completed without an access port. Soil vent as builts are included in Appendix A.

At 3.5 feet below grade, 4" diameter PVC transfer pipes are connected to the risers
though 4 inch PVC Tees. Transfer pipes are installed and buried in two trenches with the

system piping about 3.5 feet below grade. The five transfer pipes lead to the treatment
compound and are connected to a 4" diameter PVC manifold. The manifold is in turn
connected to a FALCO Model 100 catalytic incinerator fed with a Gast Model RS 125Q-
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50 two horse power blower. Each 4" transfer line is equipped with a valve and
magnehelic gauge connection port for vacuum measurement, sampling, and adjustment,
allowing for the flow and vacuum for the system to be adjusted centrally.

A treatment compound, 16 by 16 feet in size, is located directly adjacent (east of) the
Mobil station. The compound is enclosed on all four sides by eight foot high stockade
fencing with the south side abutting a retaining wall. This area contains the soil vapor
treatment system and various other system components. A single phase power service
provides electricity to the compound.

The vapor extraction system removes approximately 100 cubic feet per minute (CFM) of
air from the subsurface through the five vent points. After being manifolded into a
common pipe, the contaminated air removed from the subsurface runs through a 55-gallon
capacity moisture removal drum, past a dilution valve for the catalytic oxidizer, to the
Gast 2 HP sealed, explosion-proof regenerative blower. The blower delivers the
contaminated air to the FALCO 100 catalytic oxidizer. The FALCO 100 system
processes approximately 100 CFM and efficiently converts hydrocarbon contaminants in
the air stream to carbon dioxide and water vapor by passing preheated vapors through a
catalyst bed.

The above referenced system construction started on 12/4/93. The Falco unit was
delivered to the site on 12/6/93 and the system was brought on-line utilizing VP-1 and
VP-5 on 12/9/93. VP-2, VP-3 and VP-4 were brought on-line by 12/14/93, System
construction was finished on 12/14/93. Before the above referenced vent system was
brought on line, a temporary system was operated at the site from 12/4/93 to 12/7/93.
The temporary system, utilizing MW-1, MW-2 and VP-1 as vent points, had vacuum
provided by a 1.0 horsepower Rotron blower (Model E404). Vapors from the vent points
were transferred via 2 schedute 40 PVC piping from each vent to a common manifold,
which was in turn connected to a moisture trap and air filter before entering the blower.
System effluent was treated by passing it through two Filcorp 185 Ib activated carbon
drums (Model AC-2) in series before being discharged to the atmosphere. During the
initial day of operation, carbon drum breakthrough (due to high influent vapor
concentrations) occurred approximately every 2 hours, Gasoline contaminated carbon
drums generated during system operation were disposed of in accordance with ail
pertinent VIDEC and EPA regulations.

Collection of operational data from and maintenance of the system are currently being
performed by Griffin personnel on a weekly basis and Table 6 contains a summary of soil
venting system PID data collected at the site to date.

2. Mill Building Soil Vent and Crawl Space Air Removal System

The above referenced system is located on the east side of Depot Street in the Mill directly

underneath the area occupied by the Cafe and was installed incrementally between 12/6/93
and 12/14/93. This system consists of three vertical vent points installed beneath the Mill
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foundation and also removes air contamination via piping from two crawl spaces located
directly beneath the Cafe (DWG #3 and Old Mill Vent Systems - As Builts in Appendix
C). The system has a dual purpose in that it both removes gasoline vapors from the
subsurface beneath the Mill structure with the ventilation points and discourages the
infiltration of vapors into the Cafe, Mill apartments and preschool by the induction of
negative pressure in the Cafe crawl spaces.

The three vent points (SVV-1, §VV-2 and SVV-3) were installed on 12/6/93 (refer to Old
Mill vent Systems - As Built in Appendix C for exact locations). All individual points
were installed by hand digging. Soils encountered during excavation consisted of course
sand, gravel and cobbles. Water was not encountered during the excavation but soils
became visibly moist at the bottom of each hole. SVV-1 and SVV-2 are constructed of 2"
diameter, 0.010" slot PVC well screens which are 2 feet in length. The vents are screened
2 feet below the bottom of the Mill foundation with the total depth of the vertical section
being 5 feet below the basement crawl space floor. During vent excavation, levels of
contamination were initially at background (2 ppm based on PID readings), but as the
excavation proceeded beneath the bottom of the footing PID readings increased to a
maximum of 230 ppm (SVV-1, 5 feet below basement floor). The vent screens are
attached to 2' diameter schedule 40 PVC piping which rises above the crawl space floor
level and is connected to horizontal transfer piping (2" PVC) leading back to the system
blower. The annulus between each dug hole wall and the vent screen is filled with clean
sand. Above the screen, the riser section of pipe is sealed with Bentonite grout to prevent
channeling of air down the borehole (refer to Appendix A for as built information). In
addition, to prevent short circuiting of the vent system through the crawl space floor
(constructed of dirt), the floor is covered and sealed with polyethylene plastic sheeting.
SVV-3 is constructed of 4" diameter, 0.020" slot PVC well screen which reduces to 2"
diameter transfer piping above the screen top. The screen and riser are sealed in the same
manner as SVV-1 and SVV-2. The three transfer pipes lead to a treatment system shed
and are'connected to a 2" diameter PVC manifold. The manifold is in turn connected to
moisture knock out drum, air filter and then a Rotron 1.0 horse power blower. System
effluent is then treated by passing it through two Filcorp 185 Ib activated carbon drums
(Model AC-2 originally and later RC-2) in series before being discharged to the
atmosphere. For data collection purposes this vent system has been designated as "Mill
system #1" (Table 6). Gasoline contaminated carbon drums (Model AC-2) generated as a
result of system operation were disposed of in accordance with all pertinent VIDEC and
EPA regulations. The current drums (Model RC-2) utilized by the system can be
regenerated at the site and will be reused for system operation.

An additional vent (SVV-4) was installed under the Cafe deck area on January 17, 1994
(DWG #3). This vent will be tested for vapors and, if they are present, connected to the
system. The Roton blower on the system has been replaced with 2 GAST 3.0 horse power
in order to increase the vacuum capacity of the vents and increase soil vapor removal
rates.
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Two blowers serve to remove air from both the small crawl space located directly under
the Cafe bathroom and the larger basement crawl space within which SVV-1 and SVV-2
are installed. A 4" diameter Schedule 40 PVC pipeline is plumbed into the small Cafe
crawl space and attached to a ORS 1.0 horsepower high volume low vacuum blower
(refer to Appendix C for system layout). The blower has an air removal capacity of
approximately 400 CFM. Effluent from the crawl space is discharged directly to the
atmosphere without treatment due to it's low petroleum vapor concentration (< 10 ppm).
For data collection purposes this system has been designated as "Mill System #2" (Table
6). Additional crawl space air removal is effected with a Rotron 1.0 horse power blower.
Two transfer lines, constructed of 2" diameter schedule 40 PVC and originating in both
the Cafe and basement crawl spaces, are connected to this blower (Mill vent system #3,
refer to Appendix C for system layout). Effluent from this blower is also discharged to the
atmosphere without treatment due to low petroleum vapor concentrations. Access ports
to both of the crawl spaces were sealed as effectively as possible with caulk and
polyethylene sheeting subsequent to the blower lines being plumbed into them, to enhance
system operation.

Collection of operational data from and maintenance of the Mill systems are currently
being performed by Griffin personnel on a weekly basis. Table 6 contains a summary of
soil venting system PID data collected at the site to date.

PID monitoring of Mill system influent levels from the time of system start-up show a
generally decreasing trend over time until January 6, 1994, when an increase in influent
concentrations was noted. System influent levels have fluctuated since this time. Po ssible
reasons for the increase are currently being evaluated by Griffin and monitoring of the
situation is continuing.

In addition to the above referenced Mill vent systems, low volume air filtering canisters
(Filcorp Model S.A.U.-55) were employed in the Cafe, Mill hallway and Mill Apt's 201
and 204 for several days in an attempt to remove gasoline odors present. In addition, wall
cracks and molding located in Mill apartment 201 and the preschool, were sealed with
caulk in an effort to reduce vapor migration into these areas.

V. RISK ASSESSMENT

A. Surface Water Impacts

The nearest surface water body in the vicinity of the site, the Black River, has been
impacted by free product as discussed in section ITI and 1V of this report. The river
continues to be at risk from free product migration and Griffin will proceed with visual
monitoring of the situation during the winter and spring of 1994. If free product or sheens
are observed again, new booms will be installed in the river. Although significant
contamination entered the river, it is felt that all or nearly all of the petroleum was
volatilized to the atmosphere by the end of the rapids east of the Mill. It is not felt that the
river has been significantly impacted by the release.
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B. Groundwater Impacts

Groundwater quality in the vicinity of the site is known to be impacted by dissolved phase
petroleum constituents and will continue to be monitored as a result. Groundwater in
areas located down gradient from the release continues to be at risk from the migration of
dissolved phase hydrocarbons or free product from the release. Continued operation of
the soil vent systems present at the site will help to remove the vadose zone contamination
which is the source of dissolved phase hydrocarbons and free product.

The area is served by a municipal water supply and no known supply wells are within the
nearby vicinity of the site. Other than serving as a possible conduit for petroleum vapor
entry into nearby buildings, it is not expected that the groundwater contamination will
have a significant impact on surrounding receptors.

C. Vapor Impacts

As discussed in section IIT an TV of this report, impact to local structures from petroleum
vapors was substantial. Relative risk of elevated vapor levels is still present in the Mill
facility where specific areas (the Cafe, Mill Apt. 201, the preschool and the Bar) are
continuing to be impacted by low levels of elevated petroleum vapors. In addition, due to
the quixotic nature of the contaminant migration under the Mill, there is a potential risk
that areas of the Mill previously unaffected by petroleum vapor could become impacted.

Both the continuing high concentrations of vapors in the Catox vent system influent and
the presence of free product in MW101, MW-1 and the tank basin recovery well

(TBRW #1) indicates that buildings on the west side of Depot Street in the vicinity of the
station are still at risk of being reimpacted by vapors. Griffin will continue monitoring the
situation in both of the above referenced areas.

VI. CONCLUSIONS

On the basis of the investigation and corrective actions performed at the site, Griftin has
concluded the following:

1) The source of the catastrophic release at the site was the single walled 4000 gallon
UST located at the eastern end of the Mobil station property, Removal of this tank
effectively removed the source of contamination.

2) Permeable glacial fluvial outwash sediments and the relatively steep ground water
gradient present in the vicinity of the site promoted the rapid migration of free pro duct
from the release point to the various areas impacted by the release.

3) Relatively low concentrations of BTEX and MTBE contaminants in MW102 and
RW-1 are indicative that free product migration at the site is relatively channelized.
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4) Seepage rates of free product into the Black river, steadily decreasing since the date of
discovery, have ceased. During the spring thaw, free product seepage may start-up again
but is not expected to be at the heavy rates initially observed when the release was
discovered.

5) Petroleum vapor levels present in buildings impacted by the release on the west side of
Depot Street (Apt buildings #1 and #2 and Strictly Rentals) have been mitigated to such
an extent by the soil vapor venting system (Catox) in place that they are not presently a
health concern to the inhabitants of these structures.

6) Significant levels of petroleum vapors are still present in the soil in the vicinity of the
tank basin, but levels will decline over time as the remediation system continues operation.

7) Residences and commercial businesses located at the west end of the Mill are
continuing to be impacted by petroleum vapor migration. The source of the vapors is
apparently located below the mill foundation, approximately under the northeast corner of
the Cafe. The primary conduit of these vapors into the mill building is a space located in
between the west end of the Mill building and the east wall of the Cafe which acts as a
natural "chimney” for air flow (and vapors) from regions underneath the Mill.

8) Free product migration is still occurring from the west side of Depot Street to areas
underneath the west end of the Mill. The free product is probably responsible for the
fluctuation of influent vapor levels in Mill system #1.

9) Negative pressure induced by the craw! space blowers to prevent vapors from entering
the Mill is overcome by the operation of the Cafe's exbaust fans. Preliminary engineering
studies of the Cafe exhaust blowers indicate that they could be modified so as not to
interfere with the soil vent system. The vent and blower systems in place under the Mill,
while causing significant vapor abatement, cannot control the migration of vapors into the
Mill while the Cafe exhaust fans are in operation. The systems would have to be upgraded
by the installation of a significantly greater vacuum capacity (in the order of 3000 to 5000
additional CEM) to overcome the effect of the Cafe fans.

10) Cold weather conditions experienced during the winter months are probably
aggravating the above referenced vapor impacts within the Mill building. The onset of
warmer weather may cause a reduction of vapor impacts to the Mill.

11) The air rotary drilling which was required to install vent points, monitoring wells and
recovery wells significantly increased petroleum vapor levels in the surrounding buildings,
making some temporarily uninhabitable.
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ViI. RECOMMENDATIONS

Based on the conclusions of this investigation and results of subsequent corrective
actions at the site, the following actions are recommended:

1) Operation of the Catox vent system adjacent to the Ludlow Mobil station should be
continued until soil vapor levels decline to acceptable levels. Collection of system
operational data (vacuum and PID} and adjustment of the Catox burner should be
continued on a weekly basis.

2) Groundwater monitoring well samples from all wells without free product should be
collected and analyzed for BTEX and MTBE parameters on a monthly basis until
significant contaminant level trends are established (3-6 months). At this time, sampling
frequency should be reevaluated. In addition, monthly sampling of the Black River just
east of the Mill at the head of the rapids, should resume in the spring.

3) Mill vent systems operation should be continued as at present and collection of system
operational data (vacuums and PID levels) should be continued on a weekly basis until
vent system influent levels are below 10 ppm or non-detect for a sustained time period.

4) A study of the effect upon the Mill vent systems (specifically system #1) air flow rates
caused by sealing off or unsealing various areas of the Mill building complex should be
conducted utilizing pitot tube velocity traverse methods to measure air flow rate change.
The possible need to upgrade/downgrade the air removal capacity of the crawl space
blower system (system #2) should be evaluated and necessary changes enacted as a result.

5) PID screening and air quality sampling of the "Strictly Rentals” office and the
apartment buildings on the west side of Depot street should be continued on a periodic
basis until a clear trend is seen.

6) PID screening of vapor impacted areas in the Mill building complex (the Cafe, Apt.
201, Preschool and Christopher's Bar) should be continued on a weekly basis until a
sustained period (one month minimum) of non detect readings occurs. Air quality samples
should continue to be collected in previously sampled Mill locations (with the exception of
Apt. 311) on an as to be determined interval until the results from two successive

samplings are acceptable.

7} Further invasive exploratory work within the Mill building structure is not {
recommended at this time.

8) Weekly free product recovery via passive measures will be continued in the tank basin
recovery well, tank basin monitoring wells and MW101.

e

9) It is recommended that the Cafe exhaust fan ventilation system be upgraded and
modified per preliminary engineering report so that it does not produce a negative
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pressure in the small crawl space while in operation. Otherwise, the Cafe exhaust system
currently in place will continue to induce vapor entry into the Mill and Cafe.

10) After one more month of data is collected, cotrective action in the Mill will be
reviewed and new actions will be advanced if necessary.

11) No further air rotary drilling should be conducted at this site as the air rotary methods , -
create significant problems of petroleum vapor impacts within surrounding structures. o
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TABLE 1

Summary of Buildings Impacted By Petroleum Vapor

Ludlow, Vermont

1
2)

3

4)

5)
6}

Building
Apt. Building #1
Apt. Building #2

Stepping Stones Preschool

Mill Apartment 261
Owner: Mr. Don Young

Cafe at DeLight (Mill)

Christopher’s Bar (Mill)

[ime Period Affected

Residents Evacuated 12/2/93 - 12/8/93.

Residents Evacuated 12/4/93 - 12/8/93,

Closed 12/2/93. Continues to be closed as

of 1/17/94 due to elevated Benzene vapor
concentration,

Evacuated 12/2/93, Has not been reoccupied as of
1/17/94 due to elevated Benzene vapor
concentration.

Closed 12/293 - 12/17/93.

Closed 12/6/93 - 12/9/93
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TABLE 2

PID VAPOR SCREENING DATA

Ludlow Niobil
145 Main Street, Ludlow, Vermont
Griffin Projoct #11934463
DATE

LOCATION 127393 1204093 1205003 12/6/93* 1207 593" 12/8/93 12693 12012/83°  12MWEET  12M14/93° 121583 1211793
STRICKLY RENTALS (BASEMENT) 10 1450 14.5 8.3 17 56 6 NS 60 (5.00 5 ND 32
APT #1 STAIRWELL NS 105 15 NS ND ND 18 NS ND ND ND 1.7 (1.5)
APT #1 BASEMENT NS &0 %6 NS 3 2.4 4 NS ND ND ND NS
APT #2 STAIRWELL 18 850 50 NS 16 ND 0.5 ND ND 07 NS 1.5(1.5)
APY #2 BASENMENT 10 NS 24 120 216 ND 09 NS NO ND ND NS
CAFE MAIN AREA NS 20 13 14.8 87 4 1 NS 14(5.0) 25 3 3.8(1.5)
CAFE CRAWLSPACE NS 50 102 57 30 15 NS 0.0 GO 17 7 NS
CAFE KITCHEN NS NS NS NS 4 NS NS NS NS 16 8 4915
MILL APT 201(Bedroom) NS NS 72 NS NS NS NS NS 5.0 (5.0} 6.1 ND ND
MILL HALLWAY (2END FLOOR) NS NS 211 NS 1.4 NS 1 NS 6.0 (50) NS ND ND
MILL FOYER (BASEMENT} NS NS NS 0.5 ND NS 12 NS HD {5.0) 25 ND 22{t7
PRESCHOOL [MAIN AREA) NS 5 26 5 4.1 2 1 2.3 £.0 (5.0} 25 NDY NS
PRESCHOOL { WALL VENT} NS NS 220 36 NS 5 12 a4 6.5 (5.0) 25 ND NS
CHRISTOPHERS {FLOOR SPACE) NS NS NS 183 18 5 15 NS NS [ NS NS
CHRISTOPHERS (MAIN AREA) NS NS NS 19 ND 2 1 NS NS 15 NS NS
LOCATION 12020093 122103 12023603 12/29/93° 117494 1714484 141554

STRICKLY RENTALS (BASEMENT) 16(1.2) NS 06(0.2) NS NS ND NS

APT #1 STAIRWELL ND NS 0.2(0.2) NS 0.50.5 ND NS
APT #1 BASEMENT NS NS 0.2 (0.2) NS 0.5 (0.5) ND NS

APT #2 STAIRWELL ND NS 0.3{0.2) NS 0.5{0.5) ND NS

APT #2 BASEMENT NS NS 03{03) NS NS ND NS

CAFE MAIN AREA 32¢1.2) 45M.0) 24 (0.2) 7.0 7.00 1.0(0.5) ND NS

CAFE BATHROOM 6.8(1.2) 55 (4.0 24 (0.2} NS NS NS NS

CAFE KITCHEN 38(1.2) 5.5 (4.0) 32{02) 15(7.0 3.0{0.5) 2.0(2.0) NS

MILL APT 201(Bedroom) ND ND 0.4(02) NS NS 4.0 2.0y 05 (0.5)

MILL HALLWAY {2END FLOOR) NS 4.0 (4.0} 03(03) NS 0.5 (0.5) NS 0.5 (0.5)

MILL FOYER (BASEMENT) 0.4 (0.4) 4.0 (4.0) 0.5(0.2) NS 0.5(0.5) NS NS

PRESCHOOL (MAIN AREA) 0.4 (0.4) ND 8.4(0.2) 08 NS ND 0.5 (0.5)

PRESCHOOL { WALL VENT) 0.4 (0.4 4.0(4.0) 05(02) 0.8 NS ND NS

PRESCHOOL (WALL CRACK) 16 {0.4) NS 10.2 (0.2 NS NS 20 (2.0) NS

CHRISTOPHERS (FLOOR SPACE) NS NS 02(02) NS NS NS NS

CHRISTOPHERS (MAIN AREA) NS NS 4202 NS NS NS NS
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EXPLANATION:

4463PID.XLS

TABLE 2 CONTINUED

All values are in parts-per million {ppr).

ND - Non Detect.

NS - Not Sampled

{ ) - Values indicate the instrument background level at the time of sampling.
PiD - Photoionization Detector

* - Vapor screening data collected with a Photovac Microtip FID.

All other data collected with an HNU Mode! PI-101 or HW-101PID.
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TABLE 3

Water Table Eievation and Product Thickness Data

Ludlow Mobit
145 Main Street, Ludlow, Vermont
Griffin Project #11934463

Well # Elevation DATE DTP DTW DTB PT WTE
MW-1 1004.03 1242193 12.6 13.3 NA 0.7 991.35
1004.03 12/3/93 11.63 13.76 NA 213 992.14
Mw-2 1004 12/2/83 12.4 13.2 NA .8 981.60 ~
1004 1243193 12.24 13 NA 0.7 981.67 ~
MW-3 1004.25 1/3/94 MNA DRY NA NA NA
MW100 1001.24 12/8/93 NA 10.9 NA NA 990.34
1001.24 1/3/94 NA 10.61 NA NA 990.63
1001.24 1/14/64 NA 11.06 NA NA 990.19
MW101 1004.2 12/8/83 NA 13.94 NA NA NA
1004.2 1/3/94 13.94 14.19 NA 0.25 990.23
1004.2 1/6/94 14.07 14.24 NA 017 990.11
1004.2 11794 14.09 1432 ~ NA 0.23 990.08
1004.2 1/11/84 14.15 14.35 NA 0.2 990.03
1004.2 1/14/84 14.33 14.6 NA 0.27 985.84
MWI02 1001.86 12/8/93 NA 11.8 NA NA 989.96
1001.86 1/3/94 NA 12.04 NA NA 989.82
1001.86 1/14/94 NA 12.36 NA NA 889.51
AW-1 1003.01 12/8/93 NA 18.3 NA NA 984.71
1003.01 1/3/94 NA 13.48 NA NA 989.52
1003.01 1/14/94 NA 13.68 MNA NA 9890.33
VP-2 1002.39 1/3/94 NA 12.05 NA NA 990.34
VP-4 1002.87 1/3/94 NA 13.03 NA NA 989.84
TBRW #1 1007 12/3/93 16.25 18.76 NA 0.5 990.26 ~
1007 1247183 16.74 16.77 NA 0.03 990.23 -~
1007 12/8/93 16.8 16.84 NA 0.04 980.16 -~
1007 1/3/94 16.94 17.02 NA 0.08 989.88 ~
1007 1/6/93 17.07 17.15 NA 0.08 989.85 ~
1007 177194 17.16 17.23 NA 0.08 989.77 ~
1007 1714193 17.46 17.63 NA 0.07 989.47 ~
Explanation:

All elevations are in feet mean sea Jevel (MSL}, Survey benchmark
is a USGS datum located on the northeast corner of the Main street bridge.
Elevation - Elevation of the top of the menitoring well casing

DTP - Depth to product

DTW - Depth to water

DTE - Depth to bottom

PT - Product thickness

MNA - Mon applicable

WTE Water table elevation

~ - Well eleua%ion has been approximated.

TBRW #1 - Tank Basin Recovery Well
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TABLE 4
Ground Water Quality Data
Ludlow Mebil
145 Main Street, Ludlow, Vermont
Grifin Project #112344563
Well # DATE  Benzene Toluene EthwlB. Xylenes MTBE
MW100 12116/93 ND ND 39 52 ND
MW101 12/16/93 FP FP FP FP FP
MW102 12M16/93 ND 13 TBQ ND 129
RwW-1 12M16/93 140 343 773 590 1720
VP2 1216/93 4430 15200 1040 9920 24300
VP-4 12/16/93 2820 7260 483 2770 8580
M1 12/16/93 FP FP FP FP FP
MW-2 T12A16/03 EP FP FP FP FP
MW.3 - 1216/93 DRY DRY DRY DRY DRY
River 12/16/93 ND 4.3 ND ND ND

Explanation;
All values are in parts per biflion {ppb).
Ethyl B. - Ethyl Benzene
MTBE - Methyi-Tert-Butyl Ether
ND - Non Detect
FP - Free product present, Well not sampled.
TBQ - Trace Below Quantitative Limit
Samples analysed via EPA Method 602
Vermont Groundwater Enforcement Standards for BETX and MTBE:

Benzene - & ppb Ethyl Benzene - 700 ppb
Toluene - 1000 ppb Xylenes - 10000 ppb
MTBE - 40 ppb
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TABLE §
Air Quality Data
Ludlow Mobil
145 Main Sireet, Ludiow, Vermont
Griffin Profect #11934463
Location DATE Benzene Toluens Ethyl B.  Xylenes
Apt. Hse 1 Bsmt. 12/21/03 29 85 08 47
Apt. Hse 1 Bsmt. 116194 05 14 02 08
Apt. Hse 1 1stfi. 12/21/83 35 11 1 8
Apt, Hse 1 1st i, 1/6/94 05 1.4 <0.3 0.7
Apt. Hse 2 1stfl. 12/21/93 27 20 15 84
Apt. Hse 2 1stfl. 1/6004 <0.4 1.4 <03 <05
Apt. Hse 2 Bsmt. 1212193 086 25 <0.4 16
Apt. Hse 2 Bsmt. 1684 05 1.3 (.2 0.9
Delight Cafe 1221563 26~ 110~ 10~ 88~
Delight Cafe 1/6/94 45~ 290~ 23~ 250~
Mill Apt. 201 12/21/83 29" 11 15 88
Mill Apt. 201 1/5/94 96" 58 62 54
Mill Apt. 301 12/21/83 29 77 11 6.1
Mill Apt. 301 1/6/04 6.4* 38 4 35
Mill Basement 12/21/83 33 11 14 7.7
Mill Basement 1/6/94 4" 14 13 11
Mil Apt 311 1/6/94 06 1.2 02 1.1
Ambient 1/6/04 1.4 35 05 29

Explanation; All values are in parts per billion (ppb} as analyzed by EPA Method TOZz

Ethyl B. - Ethyl Benzene

< - Less Than

Ambient - Sample collected on the northwest comer of the intersecticn of

Depot and Main Street.

* - Value in excess of the Vermont Department of Health recommended
residential background limit for benzene (2 ppb).

~ - Value below NIOSH permissible exposure limits {(PEL's).

Benzene - 100 ppb Ethyl Benzene - 100000 ppb

Toluene - 100000 ppb Xylenes - 100000 ppb
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TABLE 6
SOIL VENT SYSTEM DATA
Ludtow Mobil
145 Main Street, Ludlow, Vermont
Griffin Project #11934463
DATE
LOGATION 124G 125093° 120603 1247/93" 12/8/33 12/093° 12110003 12A2/93*  1211393°  12M4/83° 1211503 12016093
PRE-CATOX VENT SYSTEM
INFLUENT NA 588 NA NA NA NA NA NA, NA NA NA NA
EFFLAUENT 478 416 855 685 NA NA NA NA, NA NA NA NA
CATOX VENT SYSTEM INFLUENT NA NA NA, NA NA 110 120 110 359 320 95 817
CATOX VENT SYSTEM EFFLUENT NA NA NA NA NA NA, ND Na ND 05 1 2
MILL SYSTEM #1 INELUENT NA NA NA 920 85 180 NA 50.1 475 365 95 105
MILL SYSTEM #1 EFFLUENT NA NA NA 305 NA 39 A ND 387 145 3 38.2
SWW-1 NA NA, NA, 995 1010 NA NA NA NA NA NA NA,
SW-2 NA NA NA 450 MA NA NA NA NA NA, Na,
V-3 NA NA NA 616 522 NA NA NA NA NA NA, NA
MILL SYSTEM #2 INFLUENT NA, NA, NA, A, NA NA NA, NA NA NA 4 3.9
MILL SYSTEM #3 INFLUENT NA NA NA N& NA NA NA NA NA NA, ND 38
LOCATION 12(7/83 12720093 12/21093°  AM23O3  12/26/93 12129/93°  1/6/1994* 177794 111154 1/45/04 117194
CATOX VENT SYSTEM INFLUENT 80 134 8.7 194 191 NA NA 210 180 220 NA
CATOX VENT SYSTEM EFFLUENT 3.2 0.8 8 2.5 0.5 NA NA, 25 15 1 NA
MILL SYSTEM #1 INFLUENT 74,4 136 67 124 56 42 785 a0 144 4 1
MILL SYSTEM #f EFFLUENT 533 28 30.8 0.4 28 ND 331 05 36 ND 0.5
SW-1 MA NA NA NA NA NA 950 140 NA NA NA
SW-2 NA NA NA NA NA NA 22 05 NA MA, NA
SVW-3 Na, NA NA NA NA NA, NA NA, NA NA NA
MILL SYSTEM #2 SNFLUENT 26 2.8 44 6.8 NA 7 15 55 NA 4 45
MILL SYSTEM #3 INFLUENT 31 1.6 3 1.4 9 ND 15 NA NA ND ND

EXPLANATION:

ND - Non Defect.
NA - Not Analysed
PID - Phetoionization Defector
* - Vapor screening data collected with a Photovac Microtip PID.

All other data collected with an HNU Model Pi-101 or HW-101PID.
Pre-Catox vent system insfalled at the Mobil stafion prior to CATOX system.

All values are in parts-per million (ppm).
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APPENDIX A

Well and Vent Point As Builts and Drill Logs




_I.PRO-}EC T_. _LLDLOW MOBIL

FOCATION

lDATE DRILLED 12/3/93 _TOTAL DEPTH OF HOLE _17.5°
DIAMETER..._ 2]

WELL NUMBER

MWI10

}Sit.e
iSketch

SCREEN DIA. _2° LENGTH_ 10 _SIOT SIZE0.010" |
CASING DIA. _ 27 _LENGTH__7 __TYPE_SCH. 40 PVC
DRILLING CO._ FROST_ __ _DRILLING METHOD_AIR ROTARY |
CDRILLER_ . MARK . _1L0OG BY_L_ REED .
GRIFFIN INTERNATIONAL, INC
DE:I]i’THCOYQl'.]EE%}EJTIO\: NOTES S?LSESQE(%{N DESCRIPTION /SOIL CLASSIFICATION PEPTH
A : ¢ PID READINGS | (COLOR. TEXTURE, STRUCTURES) | ppp
— ROAD BOX
LOCKING WELL CAP o
1 CONCRETE
=== BENTONITE _ o ]
- 3 1
NATIVE Mediurm Lo coarse SANDS, PEBBLES, small [T 4
BACKFILL 5.0 Lo large cobbles. 5
0 ppm Kame gravel! forration
Glaciofluvie] lerrace deposit — 6 —
L WELL RISER
— '7 —
8
- 9 —
10.0’ 10—
[~ WELL SCREEN 0 ppm 10.5' WATER TABLE Y
__12 s
——— 3AND PACK 14
15.0'
0 ppm —15 —
—— BOTTOM CAP
17.5° 17
UNDISTURBED ¢ ppm BASE OF WELL AT 17.5 18 -
NATIVE SOIL END OF EXPLORATION AT 17.5°
_19 ]
_20_
._21 _
273
oA —2 4 -
—25H— | o5




lproseer wepiow woBn

WELL NUMBER MWi01 _

‘Site -
LOCATION _ LUDLOW, VERMONT _ Sketeh m” i
. : . ; ; Ty [
|oATE DRILLED 12/3/93 TOTAL DEPTH OF HOLE 220 lL N
DIAMETER_ 4" : % Slady o1
SCREEN DIA _4" _LENGTH_10'__SLOT SIZE.0.010 S e
L E o ,:.-J::Lr,_, ! —
CASING DIA __4"_LENGTH__ 6.5 TYPE_SCH. 40 PNC | = =lEr
DRILLING CO._ FROST_____DRILLING METHOD_AIR ROTARY. ot~
"DRILLER ____ _MARK | LOG BY_L REED .
GRIFFIN INTERNATIONAL, INC
- e
pEPTH ~ WELL NOTES BLOWS PER  IpEscription/son, cLassiFicaTion|PEPTH
I [COASTRUCTION 6_ OF SPOON 4"coLOR TEXTURE, STRUCTURES) | piy
FEET & PID READINGS ' © e FEET
L 1~ ROAD BOX
LOCKING WELL CAP
I S, S 0
| . |7l A~ CONCRETE 1
o , B= SE====  BENTONITE >
A\ \ \ \ NATIVE
{1 F3- AN BACKFILL . 3
-4 = Medium to coarse SANDS, PEBBLES, small 4
5 = = BEXKTONITE 50 to large cobbles. -
1 | ° = == o ppm _ — 5
"EE—A——WELL RISER Kame gravel formation
— 6 & = == Glaciofluvial lerrace deposit 8 —
f ’, . r? ]
A
, ~ 8
£,777~ SAND PACK _g
A 10,0 | _]
0 ppm 10
_.11 —
1 :{ 7 WELL SCREEN 12.0'° WATER TABLE W {5 -
A —14 —
15.0° .
0 ppm 15
—— BOTTOM CAP 15 -
- 19 —
20.0' o0
- —21
22.0' 09
UNDISTURBED 0 ppm BASE OF WELL AT 17 ’
A T NATIVE SOIL END OF EXPLORATION AT 22 o5
_24 -
2 |25 o5




I NUMBE MW
|prosEeT _LUDLOW MOBIL WELL MNUMBER_MWIoz
: e T T T T T T T ZFile N
LOCATION _ LUDLOY, VERMONT Sketeh e
|DATE DRILLED 12/7/93 _TOTAL DEPTH OF HOLE 230° |
DIAMETER_ _ 4" __ | {;
SCREEN DIA._ 47 _LENGTH_10'__SLOT SIZE_0.010" | &
CASING DIA 4" LENGTH_ 4.5 TYPE_SCH. 40 PVC 1
JDRILLIE\'G CO. TROST _ __ DRILLING METHOD_AIR ROTARY
PDRILLER___ _MARK__ _ LOG BY_L REED )
GRIFFIN INTERNATIONAL INC
| fpeers KELL NOTES BLOWS PER —inpacriprion/soin cLassipicatiox PEPTH
. [CONSTRUCTION o P SP00R | (COLOR, TEXTURE, STRUCTURES) | ppgy
= !
| ROAD BOX
LOCKING WELL CAP 0
1 CONCRETE .
BENTONITE
- 2
NATIVE 3
BACKFILL
Medium Lo coarse SANDS, PEBBLES, small [~ 4 —
5.0 to large cobbles. | 5
:EE WELL RISER O ppm Kame gl‘a\-"E] formation
Glaciofluvial lerrace deposit — 6
. '?‘ —
L8
[~ SAND PACK
| 9 ]
10.0° .
1.5 ppm 10
[T WELL SCREEN 12.0° WATER TABLE W 12
- [ 13—
4 BOTTOM CAP - éf).p()r;m —15 —
{ gﬁg]}&%u 20.0' 197
12.2 ppm —<0
.22.._
23.0 o0
UNDISTURBED 10.0 ppm BASE OF WELL AT 16
1 NATIVE SOIL END OF EXPLORATION AT 23 .04




NE NU? RW1
Ierospcr_ _Lptow wom SELL A R R
LOCATION_ LUDLOW, VERMONT __ ____ Sketeh | e
1 t | AR E’i
|DATE DRILLEDJ2/5/93 _TOTAL DEPTH OF HOLE 2t0° = o il =~}
DIAMETER__ 86" __ | % SN E\“
ISCREEN DIA._ 8" _LENGTH_ 15 _SLOT SIZE_0.010° . Y == ?)# | L
CASING DIA _ 8" LENGTH__ 55 _TYPE SCH. 40 PVC ‘ o “‘f e
lDRILLING CO._ FROST_____DRILLING METHOD_AIR ROTARY =
TDRILLER___ _MARK__ LOG BY_L_REED ___ _ o
GRIFFIN INTERNATIONAL, INC
'l. pEPTH  WELL o NOTES BLOWS PER — InpsCRIPTION/SOIL CLASSIFICATION [PEPTH
FEET & PID READINGS ' ' FEET
AL /———ROAD BOX
LOCKING WELL CAP
- 0 44— &./4 0O —
.- 7|+ “H——CONCRETE
- 1 N NATIVE 5.0 - 1=
| 2 . \: BACKI'ILL 4] pPpm | 2 N
-  WELL RISER
13 == E - 3
-~ 4 éé BENTONITE Medium 1o coarse SANDS, PEBBLES, small 4 -
_ — to large cobbles. =
= O T — 2
A A AL , Kame gravel formation
Y Tinaaal 10.0 . . .
5 LRl . : 0 ppm Glacicfluvial terrace deposit — 6 —
— '7 —
1 , e
_I_ 57— SAND PACK g
15.0° [ 11 ]
l ] ™~ WELL SCREEN 85 ppm o]
_ 13.0° WATER TABLE ! 13 -
l —14 —
20.0'
_I. 32 ppm 16 —
1 23.0 - —18
2 m
_ e pp 19 -
l i—— BOTTOM CAP 20—
——]  UNDISTURBED BASE OF WELL AT 21 21
NATIVE SOIL END OF EXPLORATION AT 21 pre
.l 29 -23-
24 - 24~
_l P25 ~ROT




LOCATION

1PROJECT

LUDLOW MOBIL

LLDLOW,

----——’1 )

FROST

MARK

_ LUDLOW., VERMONT _
DATE DRILLED 12/4/93 TOTAL DEPTH OF HOLE _
DIAMETER
SCREEN DIA._ 4" _LENGTH
CASING DIA. __4"_LENGTH
{DPRILLING €O

DRILLER

5:

2.5

VENT POINT NUMBER__VP1

‘Site
iSketch

GRIFFIN INTERNATIONAL, INC

DEPTH]
1N

WELL
CONSTRUCTION

NOTES

BLOWS PER
8" OF SPOON
& PID READINGS

DESCRIPTION/SOIL CLASSIFICATION
(COLOR, TEXTURE, STRUCTURES)

DEPTH]
IX
FEET

e A

auy
auy

—— SAND

i UNDISTURBED
NATIVE S0IL

—— ROAD BOX

—JLOCKING WELL CAP
—4—— CONCRETE

N N BACKFILL

BENTONITE

WELL RISER

—— WELL SCREEN

—— BOTTOM CAP

5.0
0 ppm

0.0
0 ppm

1.5
0 ppm

Medium to coarse SANDS, PEBELES, small
to large cobhbles. -

Kame gravel formation
Glaciofluvial terrace deposit

BASE OF WELL AT i2.5'

END OF EXPLORATION AT 12.5




=

L PROJECT
JLOCATION

DIAMETER_ 4

LUDLOW,

+

LUDLOW MOBIL

VERMONT

DATE DRILLED 12/4/93 TOTAL DEPTH OF HOLE _13 _

VENT POINT NUMBER

‘Site
;Skelch

VP2

SCREEN DIA 4" LENGTH_5___SLOT SIZE_0.010" | f
CASING DIA _ 4" LENGTH_ 7.5 TYPE_SCH. _40_PVC :
DRILLING CO. FROST _ _  DRILLING METHOD_AIR ROTARY ,
“DRILLER___MARK _ __ _1OG BY_L REED __ . )
GRIFFIN INTERNATIONAL INC
[ pepr _WELL NOTES BLOWS PER — |5pscRIPTION/SOIL CLASSIFICATION [PEPTH
N CONSTRUCTION : 6" OF SPOON (COLOR, TEXTURE, STRUCTURES) IN
FEET & FPID READINGS ' ' FEET
i ,————ROAD BOX
- O e LOCKING WELL CAP 0
1 do gt CONCRETE -1 -
NN NATIVE
- L2 BACKFILL | o |
L 4 = Medium fo coarse SANDS, PEBBLES. small [~ 4 ]
- = = BENTONITE 50 io large cobbles. -
-2 s 0 ppm K . O ]
e WFLL RISER ame gravel formation
L 6 — Glaciofluvizl terrace deposit — 68 —
| g _E L8
=9 ] SAND PACK ’ —9
10 — , o oo 10
"~ 11 — [~ WELL SCREEN 11 —
42 _ ROTTOM CAP 12.0' WATER TABLE Y 12 -
- & 13—
NATIVE
' BACKFILL —14
i 15’ BASE OF WELL AT 13 15 ~
e e UNDISTURBED 8 ppm END OF EXPLORATION AT 15
H NATIVE SOIL —16 —
I 17
~20 --20 -
ool 22 -
~23 23]
24 24
25 25
—'- 26— —< 6 —




VENT POINT NUMBER VP3
———————————————————— Sile

LOCATION_ LLUDLOW, VERMONT Skelch

lDATE DRILLED 12/4/93 TOTAL DEPTH OF HOLE _13_
DIAMETER_ 4" _

QCREEN DIA._ 4" _LENGTH_ 5 _ SLOT SIZE 0.0107 v
CASING DIA. __4"_LENGTH__5 __ TYPE_SCH 40 PVC | l
_I_DRILLI.:\"G CO.__FROST _ __DRILLING METHOD_AIR ROTARY
DRILLER___ MARK__ LOG BY_L REED s .
_ GRIFFIN INTERNATIONAL INC
-l pepTH  WELL NOTES ,?LOWSQ PER | hESCRIPTION/SOIL CLASSIFICATION [PEPTH
IN_[CONSTRUCTION : 6 OF SPOON 17(COLOR TEXTURE, STRUCTURES) {ppy
FEET & PID READINGS ' ' FEET
_ _I_ _————ROAD BOX
- 01— P f——jrockine wELL cap 0
L1 Al deoaet CONCRETE -] ]
J_ ) \ \\—BACKFILL ]
DI S N 0
L —4 = = = Medium ilo coarse SANDS, PEBBLES, small [ 4 —
5 ,.é E WELL RISER 5.0 to jarge cobhles. 5 _
= _E 0.6 ppm Kame gravel formation
~6 — N Glaciofluvial lerrace deposit - & -~
- — BENTONITE
= -7 -
: z e
——— SAND —9 7
4 74— WELL SCREEN 1
1 BoTTOM CAP L 1o ]
A —13 —
NATIVE
T BQCKPILL —14 —
15 BASE OF WELL AT 13 15
- iy UKNDISTURBED 2.3 ppm END OF EXPLORATION AT 15 v
NATIVE SOIL 16—
_18 —
; 20
-21 L 01 -
T feeA — 22~
-23~ _ | oa_]
24 24
25— Dy —
_l 26 | op |




JPROJECT__LLDLOW MOBIL

NATE DRILLED 12/7/93 TOTAL DEPTH OF HOLE _16"

CIAMETER. 4"
SCREEN DIA. 47 LENGTH_ 10 __SLOT SIZE_0.010”

T~AQING DIA. . 47 LENGTH__5.5 TYPE_SCH 40 _PVC

DRILLING CO._ FROST _ _ _DRILLING METHOD_AIR ROTARY
“DRILLER___ MARK LOG BY_L REED __ .
' GRIFFIN INTERNATIONAL, INC
L ppepry  WELL NOTES BLOWS PER  ppscRIPTION/SOIL CLASSIFICATION PEDTH
IN |CONSTRUCTION : 6" OF SPOON 1"(COLOR, TEXTURE, STRUCTURES) | pi
FEET & PID READINGS ' ’ FEET
L ,———1——ROAD BOX
— O TS oS=—{L0CKING WELL CAP G -
L 1 st aqegg—— CONCRETE -
DN NATIV
L N e |
= 3
J é Medium to coarse SANDS, PEBBLES, smeall [T 4 —
i BENTONITE 50 to large cobbles. 5
= | WFLL RISER O ppm Kame gravel formation
7 Glaciofluvial terrace deposit — 6 —
| '? —
g |
-~ SAND PACK —9
10.0'
[~ WELL SCREEN . 1y
13.0° WATER TABLE ! 13—
_14..,.
L BOTTOM CAP . 15’ L 15—
ppm BASE OF WELL AT 18' 18
‘. UNDISTURBED END OF EXPLORATION AT 16
NATIVE SOIL 17 —
._21 —
o0 |
_25_
| o6




lproJECT, _LUDLOW MOBIL Vi‘:_,r — Q{BE_R;%PD_
LOCATION _ LUDLOW, VERMONT _ _ ___ Sketen ST
|paTE DRILLED.12/7/93 _TOTAL DEPTH OF HOLE.S_ _ | P
DIAMETER_ 4"

SCREEN DiA._4" _LENGTH_ 5 SLOT SIZE_0.010

GRIFFIN INTERNATIONAL, INC

1 pepre  WELL NOTES o on apooy  |DESCRIPTION /011, cLassIFicaTION PERTH
X |CONSTRUCTION SPOON 1"(COLOR, TEXTURE, STRUCTURES) | pp
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APPENDIX B

Laboratory Reports
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ENDYNE | RECEIVEDDEC 2 9 1993

y INC. Laboratory Services '
- 32 James Brown Drive

Williston, Vermont 05485

(802) 879-4333
FAX 879-7103

REPORT OF LABORATORY ANALYSIS

CLIENT: Griffin International PROJECT CODE: GILUI1585
PROJECT NAME: Ludlow Maobi) REF.#: 55,255 - 55,263
REPORT DATE: December 28, 1993

DATE SAMPLED: December 16, 1993

Enclosed please find the resuits of the analyses performed for the samples referenced on
the attached chain of custody. Chain of custody indicated samples were preserved with HCL

All samples were prepared and analyzed by requirements outlined in the referenced
method and within the specified holding times. All instrumentation was calibrated with the
appropriate frequency and verified by the requirements outlined in the referenced method.
Blank contamination was not observed at levels affecting the analytical results.

Analytical method precision and accuracy was monitored by laboratory control standards
which included matrix spike, duplicate and quality control analyses. These standards
were determined to be within established laboratory method acceptance limits.

Individual sample performance was monitored by the addition of surrogate analytes to each

sample. All surrogate recovery data was determined to be within laboratory QA/QC
guidelines unless otherwise noted.

Reviewed by, Z/

Harry B. Locker, Ph.D.
Laboratory Director

enclosures
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Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) 879-4333

FAX 879-7103

LABORATORY REPORT

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Griffin International
PROJECT NAME: Ludlow Mobil
REPORT DATE: December 28, 1993
DATE SAMPLED: December 16, 1993
DATE RECEIVED: December 17, 1993
ANALYSIS DATE: December 23, 1993

Parameter

Benzene
Chlorobenzene
1,2-Dichlorcbenzene
1,3-Dichlorobenzene
1,4-Dichlorgbenzene
Ethylbenzene
Toluene

Xylenes

MTBE

Detection Limit (ug/L)!

50
50
50
50
50
50
50
50
500

PROJECT CODE: GILU1585
REF.#: 55,257

STATION: VP 4

TIME SAMPLED: 12:51
SAMPLER: Don Tourangeau

Concentration (ug/L)

2,820,
ND2
ND
ND
ND
483.
7,260.
2,770.
8,580.

Bromobenzene Surrogate Recovery: 105%

NUMBER OF UNIDENTIFIED PEAKS FOUND: > 10

NOTES:

1 Detection limit raised due to high levels of contaminants. Sample run at 2% dilution.

2 None detected
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. .—E N D YN E, INC. ~ Laboratory Services

42 James Brown Drive
Wwilliston, Vermont 05495
{802) 879-4333

FAX 879-7103

LABORATORY REPORT

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Griffin International PROJECT CODE: GILU1585

PROJECT NAME: Ludlow Mobil REF.#: 55,256

REPORT DATE: December 28,1993 STATION: MW 102

DATE SAMPLED: December 16, 1993 TIME SAMPLED: 12:27
DATE RECEIVED: December 17,1993 SAMPLER: Don Tourangeau

ANALYSIS DATE: December 23,1993

Concentration (ug/L)

Detection Limit { ve/l)

Parameter

Benzene 1 ND!
Chlorobenzene 1 ND
1,2-Dichlorobenzenc 1 ND
1,3-Dichlorobenzene 1 ND
1,4-Dichlorobenzene 1 ND
Ethylbenzene 1 TBQ?
Toluene 1 13
Xylenes 1 ND
MTBE 10 12.9

Bromobenzene Surrogate Recovery: 104%

NUMBER OF UNIDENTIFIED PEAKS FOUND: >10

NOTES:
1 None detected
2 Trace below quantitation limit
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Laboratory Services

32 James Brown Drive
Williston, Vermont 05485
(802) 879-4333

FAX 879-7103

LABORATORY REPORT

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Griffin International
PROJECT NAME: Ludlow Mobil
REPORT DATE: December 28, 1993
DATE SAMPLED: December 16, 1993
DATE RECEIVED: December 17, 1993
ANALYSIS DATE: December 22, 1993

Parameter

Benzene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene

Xylenes

MTBE

Detection Limit (vg/L)

N T e T S S

[
=

PROJECT CODE: GILU1585
REF.#: 55,255

STATION: Trip Blank

TIME SAMPLED: 7:10
SAMPLER: Don Tourangeau

Concentration (ug/L)

ND!
ND
ND
ND
ND
ND
ND
ND
ND

Bromobenzene Surrogate Recovery: 104%

NUMBER OF UNIDENTIFIED PEAKS FOUND: 0

NOTES:
I None detected




—ENDYNE, inc

Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) 879-4333

FAX 879-7103

LABORATORY REPORT

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Griffin International
PROJECT NAME: Ludlow Mobil
REPORT DATE: December 28, 1993
DATE SAMPLED: December 16, 1993
DATE RECEIVED: December 17, 1993
ANALYSIS DATE: December 23, 1993

Parameter

Benzene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene

Xylenes

MTBE

Detection Limit (ug/L)}!

200
200
200
200
200
200
200
200
2000

PROJECT CODE: GILU1585
REF.#: 55,258

STATION: VP2

TIME SAMPLED: 13:15
SAMPLER: Don Tourangeau

Concentration (ug/L)

4,430.
ND?
ND
ND
ND

1,040.

15,200.

9,920.

24,300,

Bromobenzene Surrogate Recovery: 104%

NUMBER OF UNIDENTIFIED PEAKS FOUND: 7

NOTES:

1 Detection limit raised due to high levels of contaminants. Sample run at 0.5% dilution.

2 None detected




—ENDYNE, inc.

Laboratory Services

32 James Brown Drive
Williston, Vermont 05485
(802) 879-4333

FAX 879-7103

LABORATORY REPORT

EPA METHOD 602--PURGEABILE AROMATICS

- CLIENT: Griffin International
PROJECT NAME: Ludlow Mobil
REPORT DATE: December 28, 1993
DATE SAMPLED: December 16, 1993
DATE RECEIVED: December 17, 1993
ANALYSIS DATE: December 27, 1993

Parameter

Benzene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene

Xylenes

MTBE

Detection Limit (vg/L)!

20
20
20
20
20
20
20
20
200

PROJECT CODE: GILU13585
REF.#: 55,259

STATION: RW 1

TIME SAMPLED: 13:40
SAMPLER: Don Tourangeau

Concentration (ug/L)

140.
ND?2
ND
ND
ND
71.3
343,
590.
1,720.

Bromobenzene Surrogate Recovery: 108%

NUMBER OF UNIDENTIFIED PEAKS FOUND: >10

NOTES:

1 Detection limit raised due to high levels of contaminants. Sample run at 5% dilution.

2 None detected




—ENDYNE, inc

Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) 879-4333

FAX 879-7103

LABORATORY REPORT

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Griffin International
PROJECT NAME: Ludlow Mobil
REPORT DATE: December 28, 1993
DATE SAMPLED: December 16, 1993
DATE RECEIVED: December 17, 1993
ANALYSIS DATE: December 23, 1993

Parameter

Benzene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorcbenzene
Ethylbenzene
Toluene

- Xylenes

MTBE

Detection Limit {ug/L)

| S S S L T

[—
=

PROJECT CODE: GILU1585
REF.#: 55,260

STATION: MW 100

TIME SAMPLED: 13:35
SAMPLER: Don Tourangeau

Concentration (ug/l.)

ND!
ND
ND
ND
ND
39
ND
5.2
ND

Bromobenzene Surrogate Recovery: 105%

NUMBER OF UNIDENTIFIED PEAKS FOUND: >10

NOTES:
1 None detected
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Laboratory Services

32 James Brown Drive
Williston, Vermont 054985
{802) 879-4333

FAX 879-7103

LABORATORY REPORT

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Griffin International
PROJECT NAME: Ludlow Mobil
REPORT DATE: December 28, 1993
DATE SAMPLED: December 16, 1993
DATE RECEIVED: December 17, 1993
ANALYSIS DATE: December 23, 1993

Parameter

Benzene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene

Xylenes

MTBE

Detection Limit (ug/1.)

[ N O S S T O e T ]

a—
o<

PROJECT CODE: GILU1585
REF.#: 55,261

STATION: Duplicate
TIME SAMPLED: 13:55
SAMPLER: Don Tourangeau

Concentration (ug/l.)

NID!
ND
ND
ND
ND
3.8
ND
4.9
ND

Bromobenzene Surrogate Recovery: 99%

NUMBER OF UNIDENTIFIED PEAKS FOUND: >10

NOTES:
1 None detected
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Laboratory Services

32 James Brown Drive
Williston, Vermont 05485
(802) 879-4333
FAX879-7103

LABORATORY REPORT

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Griffin International
PROJECT NAME: Ludlow Mobil
REPORT DATE: December 28, 1993
DATE SAMPLED: December 16, 1993
DATE RECEIVED: December 17, 1993
ANALYSIS DATE: December 23, 1993

Parameter

Benzene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene

Xylenes

MTBE

Detection Limit (ug/1.)

- et = 2 = e e

[—
=

PROJECT CODE: GILU1585
REF.#: 55,262

STATION: River - Down Gradient
TIME SAMPLED: 14:10
SAMPLER: Don Tourangeau

Concentration {ug/L)

ND!
ND
ND
ND
ND
ND
4.3
ND
ND

Bromobenzene Surrogate Recovery: 105%

NUMBER OF UNIDENTIFIED PEAKS FOUND: 0

NOTES:
1 None detected




—ENDYNE, inc

Laboratory Services

32 James Brown Drive
Williston, Vermont 054856
(802) 879-4333

FAX 878-7103

LABORATORY REPORT

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Griffin International
PROJECT NAME: Ludlow Mobil
REPORT DATE: December 28, 1993
DATE SAMPLED: December 16, 1993
DATE RECEIVED: December 17, 1993
ANALYSIS DATE: December 23, 1993

Parameter

Benzene
Chiorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene

Xylenes

MTBE

Detection Limit {ug/L)

L FE O T o e

—
o

PROJECT CODE: GILU1585
REF.#: 55,263

STATION: Equipment Blank
TIME SAMPLED: 14:18
SAMPLER: Don Tourangeau

Concentration (ug/L)

ND!
ND
ND
ND
ND
ND
ND
ND
ND

Bromobenzene Surrogate Recovery: 105%

NUMBER OF UNIDENTIFIED PEAKS FOUND: 0

NOTES:
1 None detected
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32 James Brown Crive
Wiltislon, Varmant 05495
{902) 879-4333
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Inchcape rfesting Services o v vt
. Tel. 80 5-1203
Aquatec Laboratories Fax 802655.1248
January 17, 1994 Y- G
gCeNE

Mr. Peter Schuyler
Griffin International

2-B Dorset Lane
Williston, Vermont 05495

Re: Aquatec Project No. 93096
Air Monitoring in Imdlow, Vermont

Dear Mr. Schyuler:

Enclosed are analytical reports for the air tube samples and
quality control (QC) samples collected at eight locations in
Ludlow, Vermont, on December 21, 1993. Alr samples were

collected and analyzed with reference to U.S. EPA Method TO2.

Air was sampled from the Delight Cafe, Mill apartment 301, Mill
apartment 201, the Mill basement and the basements and first
floors of apartment house 1 and apartment house 2. Air sanple
locations were specified in the field on 21 December 1993

by Mr. Ed Hodge from Griffin International. Sample descriptions
are in Table 1.

Air was sampled at each location for approximately four
continuous hours. Air was drawn directly into Carbotrap 300 air
tubes using 110 volt vacuum pumps or constant flow vacuum pumps
with limiting orifices. Air sample flow rates were measured
every two hours with a calibrated rotameter.

one field blank, one replicate, and one method spike air tube
samples were collected and analyzed with the samples. The field
blank was treated the same as the samples except no air was drawn
through the air tube, and it was connected to the sampling
equipment for less than five minutes. The replicate air tube
sample was collected simultaneously with the primary sample from
the Delight Cafe. The method spike air tube was spiked by the
analyst with a gas standard mixture just prior to analyses.

Air tube samples were analyzed with thermal desporption and gas
chromatography/mass spectrometry procedures to guantify low
levels of benzene, toluene, ethylbenzene, and xylenes.

If you have any questions, please call me or Mr. John W. Hulbert.

Sincerely,

Clgn & O et

Christopher A. COuellette
Air Quality Field Supervisor
CAO/din

Enclosure

93096B13JANS4




Ir ‘1cape Testing Services

Aquatec Laboratories

Table 1. Sample descriptions for the air tube samples collected in Ludlow,

Vermont on 21 December 1993.

Complete Sample Description

Analytical Report
Description

Lab Number

Apartment House No.
Apartment House No.
Apartment House No.

Apartment House No.

Delight Cafe’
Mill Apartment 201
Mill Apartment 301

Mill Basement

1 Basement

1l First Floor

2 First Floor

72 Basement

Apt. House 1 Bsmt.

Apt, Hse. 1 lst f1l.

Apt. Hse. 2 1lst f1.

Apt. House 2 Bsmt.
Delight Cafe
Mill Apt. 201
Mill Apt. 301

Mill Basement

207436
207439
207441
207437
207443
207321
207323

207325
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Analytical Report

Inchcape Testing Services

Aquatec Laboratories

Laboratory Locations

55 South Park Drive
Colchester, VT 05446

75 Green Mountain Drive
South Burlington, VT 05403

150 Herman Melville Boulevard
New Bedford, MA 02740

Griffin International, Inc.
2B Dorsef: Lane
wWilliston, VT 05495

Attention : Peter Schuyler

Date :
ETR Number :

No. Samples:

Arrived :
P.0. HNumber:

Page 1

< Cont. Next Page >

Standard analyses were performed in accordance with Methods for Analysis of Water ardd Wastes, EPA-&00/4/79-020,
Test Methods for Evaluating Solid Waste, SW-B4&, or Standard Methods for the Examination of Water and Wastewater.
All results are in mg/| unless otherwise noted.

Lab No./ Sample Description/
Method No. Parameter
207434 Field Blank, 421:12/21/93 @1553 (AirTube)
QSOA benzene
QSOA toluene
QSOA ethylbenzene
QSOA Total xylenes
207436 Apt House 1 Bsmt, 512:12/21/93 @1125(AirTube)
QS0A benzene
QS0OA toluene
QS0A ethylbenzene
QS04 Total xXylenes
207437 Apt House 2 Bsmt, 448:12/21/93 €1129 (AirTube)
QS0A benzene
QS0OA toluene
QSOA ethylbenzene
QSOA Total xylenes
207439 Apt Hse 1 1st f1, 382:12/21/93 @1116(AirTube)
QSOA benzene
QSOA toluene
QSOA ethylbenzene

01/10/94
41430
93096

13
12/21/93
*

55 South Park Drive + Colchester, VT 05446 » Tel: 802-655-1203 » Fax: 802-655-1248
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Griffin International,
2B Dorset Lane
Williston, VT 05495

Attention

Inchcape Testing Services
Aquatec Laboratories

Analytical Report

Laboratory Locations

55 South Park Drive
Colchester, VT 05446

7% Green Mountain Drive
South Burlington, VT 05403

150 Herman Melville Boulevard
New Bedford, MA 02740

Inc -

Peter Schuyler

Date

ETR Number
Project No.:
No. Samples:

Arrived :
P.0O. Number:
Page 2

Standard analyses were performed in accordance with Methods for Analysis of Water and Westes, EPA-800/4/79-020,
Test Methods for Evaluating Solid Waste, SW-846, or Standard Metheds for the Exemination of Water and Wastewater.

All results are in mg/l unless otherwise noted.

< Cont. Next Page >

Lab No./ Sample Description/
Method No. Parameter
207439 Apt Hse 1 1st f1l, 382:12/21/93 @1116(AirTube)
QSOA Total xylenes
207441  Apt Hse 2 1st f1, 372:12/21/93 @1135(AirTube)
QS0A benzene
QSOA toluene
QS0A ethyvlbenzene
QSOA Total xylenes
207443 Delight Cafe, 403:12/21/93 €1103(AirTube)
QS0A benzene
QS0A toluene
QSOA ethylbenzene
QSOA Total xylenes
207445 Delight Cafe Rep, 518:12/21/93 €1103(AirTube)
QSOA benzene
QSOA toluene
QSOA ethylbenzene
QSOA Total xylenes

01/10/94
41430
93096

i3
12/21/93
*

Result

55 South Park Drive » Colchester, VT 05446 + Tel:

802-655-1203 + Fax: 802-655-1248




Laboratory Locations

IﬂChcap e Te Sting S erVice S 55 South Park Drive

. . Colchester, VT 05446
Aquatec Laboratories

il

75 Green Mountain Drive
South Burlington, VT 05403

150 Herman Melville Boulevard
New Bedford, MA 02740

Analytical Report

Date : 01/10/94
Griffin International, Inc. ETR Number : 41430
2B Dorset Lane Project No.: 93096
Williston, VT 05495 No. Samples: 13
Arrived : 12/21/93
P.0. Number: *

Attention : Peter Schuyler

Page 3

Standard analyses were performed in accordance with Methods for Analysis of Water and Wastes, EPA-&00/4/79-020,
Test Methods for Evaluating Solid Waste, SW-846, or Standard Methods for the Examination of Water and Wastewater.
ALl results are in mg/l unless otherwise noted.

Lab No./ Sample Description/
Method No. Parameter Result
207446 Method Spike, 423:12/21/93 Q1555 (AirTube)
QSOA benzene 97%
QSOCA toluene 116%
QSOA ethylbenzene 97%
QSOA . Total xylenes 105%
Comments/Notes

Results reported for the Method Spike are percent recoveries of the

spiked compounds. Other results are in ppb(v/Vv) in the sampled air

at 25C and one atmosphere. A sample volume of 5.09 liters was assumed

for the Field Blank(Lab No. 207434).

X=Estimated concentration; reported from a response exceeding the
calibration range of the standards.

< Last Page > Submitted By };;:) Aquatec Inc.
/) )
Ve M
55 South Park Drive * Colchester, VT 05446  Tel: 802-655-12G3 + Fax: 802-655-1248 .
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Analytical Report

Williston,

Attention

Lab No./

QS0QA
QS0A
QSOA
QS0A

207323 Mill
OS0A
Q50A
QSOA
QS0A

207325 Mill
QSOA
QSOA
GSOA
QSOA

atmosphere.

Griffin International,
2B Dorset Lane

VT 05495

Inchcape Testing Services
Aquatec Laboratories

RECEIVE. P 2 8 1333

Laboratory Locations

§5 South Park Drive
Colchester, VT 05446

75 Green Mountain Drive
South Burlington, VT 05403

150 Herman Melville Boulevard
New Bedford, MA 02740

Inc.

Date

ETR Number
Project No.

IR AN TS

No. Samples:

Arrived

-
-

P.0. Number:

Peter Schuyler

Page

ALl resul}s are in mg/l unless otherwise noted.
Sample Description/

Method KNo.

207321 Mill Apt 201, 575:12/21/93 Q1038 (AirTube)

Parameter

Benzene
Toluene
Ethylbenzene
Total Xylenes

Apt 301, 561:12/21/93 @1145(AirTube)

Basement, 513:

Benzene
Tocluene
Ethylbenzene
Total Xylenes

12/21/93 Q1048 (AirTube)
Benzene

Toluene

Ethylbenzene

Total Xylenes

Comments /Notes

-

Standard analyses were performed in accordance with Methods for Analysis of Wate and Wastes, EPA-600/4/79-020,
Test Methods for Eveluating Seolid Waste, SW-846, or Standard Methods for the Exawiration of Water and Wastewater.

Results are reported as ppb(v/v) in the sampled air at 25C and one

12/28/93
41400
93096

6
12/21/93
*

=N

=

-] [ ]

LI T o

w3 W
|

< Last Page > Submitted By :K;g) Aquatec Inc.
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—] -Cm*_%i‘iﬂces 7755 South Park Drive
—_— nm Colc:l::lcr.a{"l’ Or;:fiﬁ
= Aqll atec L.aborarto ries 75 Green Mountain Drive
South Burlington, VT 05403

150 Herman Melvilie Boulevard
New Bedford, MA 02740

Analytical Report.

Date : 12/28/93
Griffin International, Inc. ETR Number : 41400
2B Dorset Lane Project No.: 93096
Williston, VT 05495 No. Samples: 6
Arrived + 12/21/93
. ®

P.0O. Number
Attention : Peter Schuyler

Page .

standard analyses were performed in stcordance With Methods for Analysis of Water and Wastes, EPA-600/4/79- -020,
Test Methods for Evaluating Solid Waste, SW-845, or Standard Methods for the Examiration of Water ard Hasteuater
All results are in mg/l unless otherwise hoted.

Lab No./ Sample Description/
Method No. Parameter ' Result
207321 Mill Apt 201, 575:12/21/93 21038 (AirTube}
QSOA Benzene 2.9
QSOA Toluene i1
QSOA Ethylbenzene 1.5
QSOA Total Xylenes 8.8
207323 Mill Apt 301, 561: 12/21/93 1145 (AirTube)
QSOA Benzene 2.9
QS0Aa Toluene 7.7
QS0A Ethylbenzene 1.1
QSOA Total Xylenes 6.1
207325 Mill Basement, 513:12/21/93 @1048 (AirTube)
QSOA Benzene 3.3
QSOA Toluene 11
QSOA Ethylbenzene ; 1.4 -
QSoA Total Xylenes : 7.7
vy
Comments/Notes

Results are reported as ppb(v/v) in the sampled air at 25C and one
atmosphere.

Aquatec Inc.

< Last Page > Submitted By
R s it

$5 South Park Drive « Colchester, VT 05446 'I'cl 802-655-1203 » Fax: 802 655.1248
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55 South Park Drive

Inchcape fdesting Services o e

. Tel. 802-655-1203
Aquatec Laboratories Fax, 802.655.1248

RECEIVED SAR 2 G 1934

i

January 18, 1994

Mr. Peter Schuyler
Griffin International

2-B Dorset Lane
Williston, Vermont 05495

Re: Aquatec Project No. 923096
Air Monitoring in ILumdlow, Vermont

Dear Mr. Schyuler:

Enclosed are analytical reports for the air tube samples and
quality control (QC) samples collected at ten locations in
Iudlow, Vermont, on 6 January 1994. Air samples were collected
and analyzed with reference to U.S. EPA Method TO2.

Air was sampled from the Delight Cafe, Mill apartments 201, 301,
311, the Mill basement, and the basements and first floors of
apartment building 1 and apartment building 2. Ambient air was
sampled at the northwest corner of Depot Street and Route 103.
Air sample locations were specified in the field on 6 January
1994 by Mr. Ed Hodge from Griffin International. Sample
descriptions are in Table 1.

Air was sampled at each location for approximately four
continuous hours. Air was drawn directly into Carbotrap 300 air
tubes using 110 volt vacuum pumps cor constant flow vacuum pumps
with limiting orifices. Air sample flow rates were measured
every two hours with a calibrated rotameter.

one field blank, one replicate, and one method spike air tube
samples were collected and analyzed with the samples. The field
blank was treated the same as the samples except no air was drawn
through the air tube, and it was connected to the sampling
equipment for less than five minutes. The replicate air tube
sample was collected simultaneously with the primary sample from
the first floor of apartment 1. The method spike air tube was
spiked by the analyst with a gas standard mixture just prior to
analyses.

Air tube samples were analyzed with thermal desporption and gas
chromatography/mass spectrometry procedures to quantify low
levels of benzene, toluene, ethylbenzene, and xylenes.




Mr. Peter Schuyler
January 18, 1994
Page 2

If you have any questions, please call me or Mr. John W. Hulbert.

Sincerely,

(e G- st

Christopher A. Ouellette
Air Quality Field Supervisor

CAO/din
Enclosure

93096B17JAN94




It Ycape Testing Services
Aquatec Laboratories

Table 1. Sample descriptions for the air tube samples collected in Ludlow,
Vermont on & January 1994.

Analytical Report

Complete Sample Deseription Description Lab Number
Ambient Ambient 207919
Apartment Building No. 1 Basement Apt. Bldg. 1 Bsmt. 207922
Apartment Building No. 1 First Floor Apt. Bldg. 1 lst fl. 207923
Apartment Building Ne., 2 First Floor Apt. Bldg. 2 Bsmt. 207926
Apartment Building No. 2 First Floor Apt. Bdg. 2 lst fl. 207929
Delight Cafe’ Delight Cafe 207930
Mill Apartment 201 Mill Apt. 201 208102
Mill Apartment 301 Mill Apt. 301 208103
Mill Apartment 311 Mill apt. 311 207937

Mill Basement Mill Basement 207916




Laboratory Locations

Inchcape Testing Services

Colchester, VT 05446

Aquatec Laboratories 75 Green Mountain Drive
South Burlington, VT 05403

i

150 Herman Melville Boulevard
New Bedford, MA 02740

Date : 01/14/94
Griffin International, Inc. ETR Number : 41597
2B Dorset Lane Project No.: 93096
Williston, VT 05495 No. Samples: 2
Arrived : 01/06/94
P.0. Number: *

Attention : Peter Schuyler

Page 1

standard analyses were performed in accordance with Methods for Analysis of Water and Wastes, EPA-600/4/79-020,
Test Methods for Evalusting Solid Weste, SW-B46, or Standard Methods for the Examination of Water and Wastewater.
ALl results are in mg/l unless otherwise noted.

Lab No./ Sample Description/
Method No. Parameter Result
207916 Mill Basement, 512:01/06/94 @1100(AirTube)
QSOA benzene 4.0
QSOA toluene 14
QSOA ethylbenzene 1.3
QSOA Total Xylenes 11
Comments/Notes

Results are reported as ppb(v/v) in the sampled air at 25 degrees C and
one atmosphere.

< Last Page > Submitted By : - ;Lzza Aquatec Inc.
K/ Q%MWI/

55 South Park Drive * Colchester, VT 05446 » Tel: 802-655-1203 + Fax: 202.655-1248




Inchcape Testing Services
Aquatec Laboratories

i

Laboratory Locations

55 South Park Drive
Colchester, VT 05446

7% Green Mountain Drive
South Burlington, VT 05403

150 Herman Melvilie Boulevard
New Bedford, MA 02740

|

Date
Griffin International, Inc. ETR Number
2B Dorset Lane Project No.
Williston, VT 05495 No. Samples

Arrived

P.0. Number
Attention : Peter Schuyler

Page 1

ALl results are in ma/l unless otherwise noted.

Lab No./ Sample Description/
Method No. Parameter
207918 Field Blank, 524:01/06/94 @1000(AirTube)
QSOA benzene
QSOA toluene
QSOA ethylbenzene
QSOA Total xylenes
207919 Ambient, 448:01/06/94 @1150(AirTube)
QSOA benzene
QS0A toluene
QS0A ethylbenzene
QS0A Total xylenes
207922 Apt Bldg 1 Bsmt, 547:01/06/94 g1022(AirTube)
QSOA benzene
QSOA toluene
QSOA ethylbenzene
Qs0A Total xylenes
207923° Apt Bldg 1 1st £1,421:01/06/94 £1010(AirTube)
- QSOA benzene
QSOA toluene
QS0oA ethylbenzene

< Cont. Next Page >

LU L I LI LI LI L

$tandard analyses were performed in accordance with Methods for Analysis of Water and Wastes, EPA-600/4/79-020,
Test Methods for Evaluating Solid Waste, SW-846, or Standard Methods for the Examination of Water and Westewater,

01/14/94
41599
93096

21
01/06/94
*

QOoOro
Lol L RP R b

[l o)
L] . »
[P |

55 South Park Drive » Colehester, VT 05446 » Tel: 802-655-1203 » Fax: 802-655-1248
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Analyti

Attention ¢

cal Report

Laboratory Locations

Inchcape Testing Services 5 Souh P D
Aquatec Laboratories

Colchester, VT 05446

75 Green Mountain Drive
South Burlington, VT 05403

150 Herman Melville Boulevard
New Bedford, MA 02740

Griffin International, Inc.
2B Dorset Lane
Williston, VT 05495

Peter Schuyler

Standard analyses were performed in accordance with Methods for Analysis of Water and Wastes, EPA-600/4/79-020,
Test Methods for Evaluating Solid Waste, SW-B48, or Standard Methods for the Examination of Water and Wastewater.
ALl results are in mg/l unless otherwise noted.

Lab No./ Sample Description/
Method No. Parameter Result
207923 Apt Bldg 1 1st £1,421:01/06/94 €1010(AirTube)
QSOA Total xylenes 6.7
207925 Bldg 1 1st fl rep 403:01/06/94 @1010(AirTube) “
QS0OA benzene 0.5
QSOA toluene 1.4
QSOA ethylbenzene <0.3
QSOA Total xylenes 0.7
207926 Apt Bldg 2 Bsmt 372:01/06/94 €1031(AirTube)
QSOA benzene 0.5
QSOA toluene 1.3
QSOA ethylbenzene <0.2
QSOA Total xylenes 0.9
207929 Apt Bdg 2 1st fl 487:01/06/94 €1040(AirTube}
QSOA benzene <0.4
QS0A toluene 1.4
QSOA ethylbenzene <0.3
QS0oA Total xylenes <0.5

< Cont. Next Page >

bate 01/14/94
ETR Number 41599
Project No.: 93096
No. Samples: 21
Arrived : 01/06/94
P.0O. Number: *

- ae

Page 2

55 South Park Drive » Colchester, VT 05446 « Tel: 802-655-1203 » Fax: 802-655-1243
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Analytical Report

Attention

Lab No./

QSOA
QS0A
QS0A
QSOA

207937 Mill
QSOA
QSOA
QSOA
QSOA

QSOA
QSOA
QSOA
QSOCA

Griffin International, Inc.
2B Dorset Lane

Wwilliston, VT 05495

Method No.

207930 Delight Cafe, 382:01/06/94 €1110(AirTube)

Inchcape Testing Services

Aquatec Laboratories

Laboratory Locations

3% South Park Drive
Colchester, VT 05446

75 Green Mountain Drive
South Burlington, VT 05403

150 Herman Melville Boulevard
New Bedford, MA 02740

Date

No. Samples:

Arrived

P.O. Number:
Peter Schuyler

Page

Standard analyses were performed in accordance with Methods for Analysis of Water and Wastes, EPA-&00/4/79-020,
Test Methods for Evaluating Solid Waste, SW-B46, or Standard Methods fer the Examination of Water and Wastewater.
ALl results are in mg/l untess otherwise noted.

Sample Description/

Parameter

benzene
toluene
ethylbenzene
Total xylenes

Apt 311, 575:01/06/94 @1128(AirTube)

benzene
toluene
ethylbenzene
Total xylenes

207938 Method Spike, 541:01/06/94 @1000(AirTube)

benzene
toluene
ethylbenzene
Total xylenes

Comments/Notes

Results shown for Lab No. 207938 are percent recoveries of matrix spike
compounds. Other results are reported as ppb(v/v) in the sampled air
at 25 degrees C and one atmosphere.

< Last Page > Submitted By : F;;D . ,
L)) vy 72

ETR Number

(fecs.

01/14/94
41599
93096

21
01/06/94
*

Aquatec Inc.

55 South Park Drive » Colchester, VT 05446 » Tel: 802-655-1203 » Fax; 802-655-1248




—— . . * Laboratory Locations
== Inchcape Testing Services s
— Aqu atec Laboratories . 75 Green Mountain Dyive

South Burlington, VT 05443

150 Herman Melviile Boulevard
New Bedford, MA 02740

Analytical Report

Date : 01/14/94
Griffin International, Inc. ETR Number : 41695
2B Dorset Lane Project No.: 93096
Williston, VT 05495 No. Samples: 4

Arrived : 01/06/94

P.0O. Number: *
Attention : Peter Schuyler

Page 1

Standard analyses were performed in accordance with Methads for Analysis of Water and Wastes, EPA-600/4/79-020,
Test Methods for Evaluating Solid Waste, SW-846, or Standard Methods for the Examination of Water and Wastewater.
ALt results are in mg/l uniess otherwise noted.

Lab No./ Sample Description/
Method No. Parameter Result
208102 Mill Apt 201, 540:01/06/94 €1120(AirTube)
T02_BTEX Benzene 9.6
TO2_BTEX Toluene 56
TO2_BTEX Ethylbenzene 6.2
T02_BTEX Xylenes, Total 54
208103 Mill Apt 301, 413:01/06/94 @1135(AirTube}
TO2 BTEX Benzene 6.4
TO2_BTEX Toluene 38
TO2_BTEX Ethylbenzene 4.0
TO2_BTEX Xylenes, Total 35
Comments/Notes

Results are reported as ppb(v/v) in the sampled air at 25 degrees C
and one atmosphere.

< Last Page > Submitted By : f:;;? ‘ Aquatec Inc.
{ YC}%ZAknyy /<Za¢g/
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45 South Park Drive » Colchester, VT 05446 « Tel: 802-655-1203 » Fax: 802-655-1248




APPENDIX C

Tank Basin Recovery Well Free Product Recovery System Schematic
Groundwater Recovery System Schematic
VTDEC Correspondence
Catox System/Treatment Compound As - Built
Old Mil Vent Systems - As Built
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MEMORANDTUM
TO: Brian Kooiker, Chief, Wastewater Treatment Division
THROUGH: Gary Schultz, Dir or, Wastewater Treatment Division
William E. Ahearn irector, Hazardous Materials Management
A Division

George Desch, Chief, Sites Management Section + g
Chuck Schwer, Supervisor, Sites Management Sectio

FROM: ﬁ&@ﬂob Haslam, Sites Coordinatofﬁvay
Sites Management Section
DATE: Decenber 3, 1993
SUBJECT: Discharge to the Black River without a Permit, Ludlow Mobil,

Ludlow (site #93-1500)

—————————— o mr d kS A T Y W T T o e e A T AL S S W W WY W e e S S N e S o Ak L sl ——

Discharge of treated groundwater without a permit into the Black River
will begin early next week. The reason for this discharge without a permit
is that large volumes of free phase petroleum is currently emanating into
the Black River from a leaking underground storage tank (UST)at Skip’s
Mobil in downtown Ludlow. Midway 0il is the owner of the USTs at this
station, and as such they are responsible for overseeing the implementation
of a 1272 permit. Midway ©0il has hired Griffin International, Inc. of
Williston to help them with this remediation.

The source of this petroleum contamination is from a catastrophic
release from one of the USTs at Skip’s Mobil, located at 195 Main Street
in Ludlow. Midway 0il called the HMMD on December 2, 1993 and informed us
that one of the USTs at the facility has lost 2,000 gallons of product over
several days. Skip’s is located approximately 300/ from the Black River.

Heavy petroleum sheens and free phase product have been cbserved
emanating into the Black River. Griffin has installed a recovery well on
the station property, and there is currently over 2’ of free phase gasoline
in it. Griffin will be installing a curtain boom and additional sorbet
materials in the river in the attempt to recover product already in the
river. A product only recovery pump will also be installed in the recovery
well, and should go on line today or tomorrow. '

Griffin should have the proper equipment installed by next week to
pump groundwater to lower the water table in the attempt to minimize the

amount of product getting to the Black River. Treatment of the
contaminated groundwater will consist of either an air stripper or a large
bed carbon canister. Initial pump rates will be from 10 to 30 gpn.

Griffin will follow-up this memo next week with a formal request for a 1272
permit.

To ensure that the treatment system is working properly and that
additional contaminants are not being pumped to the river, Griffin and the
DEC have agreed to sample the discharge and influent at system start-up,
and then weekly until the 1272 permit can be issued. At that time it may




Brian Kooiker Memorandum
December 3, 1993
Page 2

be more appropriate to take these samples every other week.,

Please feel free to contact Chuck Schwer or me at 241-3388 should you
have any further questions,

BH/rfs/1293m1.1500

cc: Jack Leng
Peter Murray
Joe Merone
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