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EXECUTIVE SUMMARY

A subsurface release of gasoline was discovered in the Spring of 1994 during the process of upgrading the
piping system at the Calmart Gas Station at 97 Main Street in Lyndonville, Vermont. A preliminary
subsurface investigation was performed by The Johnson Company during June, 1994 to assess the nature
and extent of subsurface contamination resulting from the release. The preliminary investigation consisted
of test pits, soil borings, groundwater monitoring well installation, groundwater level measurement,
groundwater mapping and laboratory testing of soils and groundwater. These data, presented in a July
1994 report by The Johnson Company indicated that subsurface soils and groundwater had been
contaminated by gasoline in the vicinity of the site, and that the indicated direction of ground water flow
was toward the wesL

Based upon their review of the results of the preliminary investigation, the State of Vermont Hazardous
Material Management Division recommended that additional subsurface investigations be performed to
more completely ascertain the extent of the contamination that was encountered.

The Johnson Company performed these additional subsurface investigations during August and September
of 1994. The additional investigations consisted of performance of seven additional soil borings,
installation of four additional groundwater monitoring wells, additional water level measurements and
groundwater mapping, a sensitive receptor survey including PID screening of basements, screening of
stockpiled soils, and laboratory testing of additional soil and groundwater samples.

The results of these additional investigations are that subsurface soils and surficial groundwater in the
vicinity of, and to the west of, the fuel pump island are contaminated above enforcement standards with
pasoline and that concentrations of soil and groundwater contamination extends in a westerly direction for
a distance of at least 50 feet. It appears that the groundwater plume was migrating toward the west and
had crossed U.S. Route 5 as of September 8§, 1954.

No nearby water supplies or surface water appears to be currently at risk of contamination from this
contamination.

Based upon the findings and conclusions of this additional work we recommend that remedial measures be
undertaken to limit the westward migration of the groundwater plume, and to reduce the level of
contamination in the vadose zone and groundwater. In the short term, additional vapor screening of
nearby basements is recommended, as is additional groundwater monitoring. A pilot test of soil vapor
extraction and possibly air sparging is recommended to test the viability of this method to remove
contaminants from the vadose zone. A groundwater pumping and treatment system may be needed to
increase the vadose zone thickness and to control plume migration. Also recommended are permeability
tests in the existing monitoring wells to predict contaminant transport velocities and to evaluate the
potential effectiveness of a groundwater extraction system.
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within approximately 50 feet distance from monitoring well MW-7. This confirms the reported probable
source as a leaking pipe knuckle located between MW-6 and MW-7.

At SB-2, the greatest reported PID measurement was in the shallow soils at a depth of 4" bgs.
This may indicate that contamination in the vicinity of SB-2 was derived from vapor movement through
the vadose zone rather than through groundwater transport, because groundwater transport would be

anticipated 10 produce its greatest measurements at, or slightly below, the water table.

214 Laboratory Soils Sampling and Analysis

Soil samples were collected for laboratory analysis from all of the additional soil borings except for
MW-5, All samples were chilled upon collection and were sent via Chain of Custody procedure to Scitest
Inc., an analytical testing laboratory located in Randolph, Vermont. Laboratory analytical methods for the
soil samples consisted of EPA method 8015 for total petroleum hydrocarbons (TPH) quantified as
gasoline. The results of the laboratory testing are summarized in Table 2-2 below. A copy of the

laboratory analytical report is included as Attachment 4.

TABLE 2-2
LABORATORY ANALYTICAL DATA FROM SOIL BORINGS
TPH QUANTIFIED AS GASOLINE

MW-6 _ 820 ppm 9-11’ bgs
MW-7 98 ppm 11-13’ bgs
MW-38 ' 17 ppm 9-11’ bgs
SB-1 140 ppm 13-15’ bgs
SB-2 <0.13 ppm 3-5" bgs

SB-3 0.33 ppm 9-11° bgs

The soil samples for laboratory analysis were collected from the soil horizon which produced the
highest PID measurement in that boring. With one exception (SB-2), all of the soil samples were cotlected
from beneath the water table. The highest reported soil contamination was in boring MW-6, closest to the
Calmart gasoline isiand, and the degree of subaqueous soil contamination declined in a westward direction.
The next-highest reported TPH value was in MW-7; these results are in close relative agreement with the

PID headspace measurements collected during the advancement of the soil borings. The only soil sample
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1.0 INTRODUCTION
A release of gasoline was discovered in the Spring of 1994 during the process of upgrading the
piping system at the Calmart Gas Station at 97 Main Street in Lyndonville, Vermont ("Calmart”) (Figures
1 and 2). Subsequently, The Johnson Company examined the soils by means of four backhoe test pits and
four soil borings. Four groundwater monitoring wells were also installed at Calmart during this preliminary
investigation. Laboratory analytical results from soils and groundwater obtained during the preliminary
site investigation indicated that significant gasoline contamination of soils and groundwater was present

beneath the Calmart site (Caledonia Oil Company Report, prepared 7/12/94 by The Johnson Company).

Based upon their review of the results of the preliminary investigation, the State of Vermont,
Hazardous Materials Management Division (HMMD) recommended that additional subsurface
investigations be completed at Calmart. These included: additional monitoring well installation and
sampling; basement screening; utility corridor investigation; and stockpiled soils field screening. These
recommendations were included in an August 5, 1994 letter from HMMD to The Johnson Company, a

copy of which is included as Attachment 1.

The Johnson Company submitted a workplan for additional investigations to the HMMD on
August 17, 1994. The HMMD granted verbal approval for the additional investigations during August
1994, based upon the information contained in the workplan (Michael Young, HMMD, Personal Comm.
on October 5, 1994). The Johnson Company has completed these additional investigations, and the results

thercof, and the resulting remedial recommendations, are summarized in Section 3.0 of this report.

2.0 METHODOLOGY
The work that was performed during the additional site investigation at Calmart included:
advancement of seven soil borings, field screening of recovered soils for volatile organic compounds,
installation of four additional groundwater monitoring wells, collection and laboratory analysis of 6 soil
samples and 8 groundwater samples, several rounds of groundwater level measurement, screening of
stockpiled contaminated soils and performance of a sensitive receptor survey 10 identify those recepiors

potentially at risk from this release.
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21 SOIL BORINGS

Seven soil borings were advanced at Calmart on August 24-25, 1994 by Tristate Drilling and
Boring, Inc. of West Burke, Vermont. The Johnson Company provided oversight of the soil boring work.
The locations of these additional borings, as well as of the previous soil borings, are shown on the Site

Plan (Figure 2 and Attachment 2). Detailed boring logs are included in Attachment 3.

The seven new soil borings are labelled as follows: SB-1, $B-2, and SB-3; and MW.-5, MW-6,
MW.-7 and MW-8. The information gained from these additional soil borings complements the
information obtained during the installation of the preliminary soil borings MW-1, MW-2, MW-3 and

MW-4 and provides additional aerial coverage of the extent of contamination.

21.1  Subsurface Stratigraphy

In general, the additional Calmart soil borings indicate a similar stravigraphy as do the preliminary
soil borings (MW-1, MW-2, MW-3 and MW-4). A shallow layer of asphalt and fill is generally underlain
by a sand and gravel horizon to a depth of approximately 8-10 feet below ground surface (bgs). At
approximately 8-10 feet bgs, this sand and gravel unit is underlain with a sharp horizontal contact by a
silt/fine sand unit, which was penetrated but not punctured during the conduct of the soil borings. This
unit is composed of alternating layers of fine sand and silt. The fine grained layers may have contained the

release to the upper 15-20 feet of the unconsolidated soil profile.

In soil boring MW-7 (in U.S. Route 5 west of the filling station}, the upper horizon of the silty
layer was interbedded with grey fine sand. The fine sand was in turn underlain at approximately 13 feet
bgs with more silt, so it is believed that the protective function of the silt is undiminished by this variation

in the stratigraphy.

This stratigraphy is confirmed by numerous borings conducted by ESE at the neighboring
Vermont Tap and Die Facility (ESE, "Phase II Report and Corrective Action Plan®, March 31, 1994).

21.2  Preferential Flow Paths
Utility trenches dug into fine grained soils can result in the formation of preferential groundwater

flow paths if the utility trenches are below the water table. However, these utility trenches cannot likely
form preferential pathways; according to the Town of Lyndonville, the bury depths of the known
subsurface utilities near Calmart place these in the unsaturated sand and gravel deposit, not in the

saturated silt deposit where preferential groundwater flow could occur.
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Soil borings $B-1, SB-2, $B-3, MW-6, MW-7 and MW-8 were installed to assess the extent of the
release immediately downgradient of the release site, and 1o investigate the possibility of preferential flow
of contaminated groundwater and/or vapor through the utility corridors beneath Route 5. Also, boring
locations MW-2 and MW-3 are proximal to U.S. Route 5 and the known utility trenches, and previously

existing data from these locations was used in determining that preferential flow paths do not exist.

213  Soil Sampling and Field Screening Methods/Results

Split spoon sampling was performed continuously during the advancement of the soil borings. A
calibrated OVM 580B photoionization detector (PID) with a 10.2 eV lamp was used to perform bag
headspace measurements on soils collected from the split spoon sampler during the advancement of the
soil borings. The PID was calibrated to 101 ppm isobutylene gas each day before use. In the bag
headspace method, a reclosable bag filled half with soil and half with air is sealed and is allowed to
equalize for several minutes; then the vacuum tip of the PID is inserted into the bag so that a sample of
the air in the bag is drawn into the ionization chamber. The number of molecules of volatile chemical in
the chamber is estimated by the machine and this is theoretically proportional to the total number of
molecules of volatile chemical in the soils. PID measurements are good relative indicators of the severity
and distribution of contamination beneath the ground, but they do not convert directly to actual chemical
concentrations and they do not identify which chemicals are present. Laboratory analytical tests are

required to accomplish these goals, see Section 2.1.4.

The PID measurements collected during the advancement of soil borings MW-2, MW-6, MW-7,
MW-8 and SB-1 indicated the presence of significant soil contamination. The magnitude of soil
contamination was generally lowest immediately below the ground surface and increased rapidly with

depth, reaching approximately 200 ppm at, or slightly below the water table.




TABLE 2-1
REPORTED MAXIMUM PID HEADSPACE MEASUREMENTS
OBTAINED DURING SOIL BORINGS - CALMAR

MW-1 12 11° bgs (5/31/94)
MW-2 180 9 bgs (3/31/94)
MW.3
MW-4
MW-5 1.0 10" bgs (8724/94)
MW-6 250 10’ bgs (8/24/94)
MW-7 300 12’ bgs (8/25/94)
MW-8 160 10° bgs (8/25/94)
SB-1 200 12-14" bgs (8/25/94)
$B-2 22 4’ bgs (8/25/54)
SB-3 17 10’ bgs (8/25/94)

The PID measurements collected from soil borings MW-1, MW-5, SB-2 and SB-3 indicated lower,
but still positive, PID measurements. Soil boring MW-5 is adjacent to the UST installation, while SB-2 and
SB-3 are located in U.S. Route 5. An instrument malfunction prevented the collection of headspace

measurements during the installation of soil borings MW-3 and MW-4.

Figure 3 is a map view plot of the highest PID measurement obtained in each soil boring during
{heir installation. Contour lines of extrapolated equal PID measurements were plotted based upon the
field-measured values. PID contour lines indicate a circular (in two dimensions) distribution of
contamination centered on monitoring well MW-7. PID measurements from MW-6, MW-7, MW-8§, and
$B-1 were all over 150 ppmV. Declining trends of PID measurements are predicted in all directions
outward from MW-7 as of August 24-25. The groundwater table beneath the site was generally about 8-9°
bgs during the installation of the soil borings. Since most of the PID measurements which were used for
the plot (except at MW-1 and MW-2) were collected from at or slightly beneath the groundwater table,
they most likely represent the approximate distribution of groundwater-borne volatile contamination as of
August 24-25, 1994. At that time, groundwater contamination appears to have declined rapidly in ail

directions to below 100 ppmV
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within approximately 50 feet distance from monitoring well MW-7. This confirms the reported probable
source as a leaking pipe knuckle located between MW-6 and MW-7.

At SB-2, the greatest reported PID measurement was in the shallow soils at a depth of 4" bgs.
This may indicate that contamination in the vicinity of SB-2 was derived from vapor movement through
the vadose zone rather than through groundwater transport, because groundwater transport would be

anticipated 10 produce its greatest measurements at, or slightly below, the water table.

214 Laboratory Soils Sampling and Analysis

Soil samples were collected for laboratory analysis from all of the additional soil borings except for
MW-5, All samples were chilled upon collection and were sent via Chain of Custody procedure to Scitest
Inc., an analytical testing laboratory located in Randolph, Vermont. Laboratory analytical methods for the
soil samples consisted of EPA method 8015 for total petroleum hydrocarbons (TPH) quantified as
gasoline. The results of the laboratory testing are summarized in Table 2-2 below. A copy of the

laboratory analytical report is included as Attachment 4.

TABLE 2-2
LABORATORY ANALYTICAL DATA FROM SOIL BORINGS
TPH QUANTIFIED AS GASOLINE

MW-6 _ 820 ppm 9-11’ bgs
MW-7 98 ppm 11-13’ bgs
MW-38 ' 17 ppm 9-11’ bgs
SB-1 140 ppm 13-15’ bgs
SB-2 <0.13 ppm 3-5" bgs

SB-3 0.33 ppm 9-11° bgs

The soil samples for laboratory analysis were collected from the soil horizon which produced the
highest PID measurement in that boring. With one exception (SB-2), all of the soil samples were cotlected
from beneath the water table. The highest reported soil contamination was in boring MW-6, closest to the
Calmart gasoline isiand, and the degree of subaqueous soil contamination declined in a westward direction.
The next-highest reported TPH value was in MW-7; these results are in close relative agreement with the

PID headspace measurements collected during the advancement of the soil borings. The only soil sample
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which was collected from above the water table was from boring SB-2; in this case, no laboratory TPH

soil contamination was reported.

The lack of significantly elevated PID measurements at the water table at SB-2, and the Jack of
reportable TPH contamination at this boring, indicates that contaminant transport through groundwater in
the direction of SB-2 had not occurred as of August 24, 1994, If preferential flow through utility trenches
were occurring in groundwater in a northward direction, elevated PID and TPH measuremenis at the water
table at SB-2 would be anticipated. This opinion is consistent with the known bury depths of the utilities,
(approximately 5-6 feet below ground surface) and strongly suggests that north-south preferential

contaminant transport through utility trenches beneath Route § is not occurring to any significant degree.

22 GROUNDWATER MONITORING WELLS

Four additional groundwater monitoring wells were installed simultaneously with the soil boring
work. Groundwater monitoring wells were installed in soil borings at locations MW-5, MW.6, MW-7 and
MW-8. Two inch PVC riser pipe and screens were used. Screens were 10 feet long with 0.010 inch slots.
Annular sandpack was placed to a depth of at least one foot above the top of the well screen in each well.
A three-foot bentonite seal was installed over the sandpack to minimize stormwater inflow potential, A
locking flush mounted roadbox was installed in a cement plug to complete each well. Well construction

diagrams are included in Attachment 3.

2.3 GROUNDWATER SAMPLING & ANALYSES

Groundwater samples were collected from each groundwater monitoring well at Calmart on
September 8, 1994. The sampled locations included monitoring wells MW-1 through MW-8, In addition,
quality control samples consisting of a field duplicate sample from MW-4, one field blank and one trip
blank, were also collected. All groundwater samples were collected using the protocol established in The

Johnson Company Standard Operating Procedure JCO-008.

All samples were chilled upon collection and were sent via Chain of Custody procedure to
Friedman and Bruya, Inc., an analytical testing laboratory located in Seattle, Washington. There, analysis
of the water samples was undertaken using EPA method 8020 for BTEX. A copy of the laboratory report
is included in Attachment 4. The reported analytical values obtained during this testing are summarized in

Table 2-3 below, as are the previously-obtained values for monitoring weils MW-1 through MW-4,

9.




TABLE 2-3
LABORATORY REPORTED COMPOUNDS IN GROUNDWATER
MONITORING WELLS - CALMART
MW-1 Benzene 492+ 1 5 ====
Toluene 45 1 2,420 ===
Ethylbenzene 49 1 380 mmmn
Total Xylenes <20 3 400 ====
TPH 1,300 ====
MTBE 73 - — 40
BTEX 586 6 ==== ====
MW-2 Benzene 3,150 9,000* 5 o
Toluene 13,100* 1,500 2,420 m===
Ethylbenzene 1,880* 1,100* 680 ==am
Total Xylenes 14,200* 4,400* 400 ====
TPH 61,000 ====
MTBE 8,480 --- — 40
BTEX 32,690 16,000 ====
MW-3 Benzene 16* <1 5 ====
Toluene 10 <1 | 2,420 ====
Ethylbenzene 3 «1 680 ====
Total Xylenes 38 <3 400 ====
TPH 1,200 s
MTBE 1,048 40
BTEX 67 <3
MW-4 Benzene <1 28%,2 5 ===
Toluene <1 31 2,420 ====
Ethylbenzene <1 2,1 680 ===
Total Xytenes <1 5 <3 400 m===
TPH < -t ==== mm==
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TABLE 2-3
LABORATORY REPORTED COMPOUNDS IN GROUNDWATER
MONITORING WELLS - CALMART
MW-4'con’d | MTBE < 40
MW.5 Total Xylenes = 3 400 smmim
BTEX =_—=== 3 == ====
MW-6 Benzene =mmes 12,000* 5 ====
Toluene ==== 17,000* 2,420 = mr
Ethylbenzene S 2,200% 680 PR
Total Xylenes ==== 11,000* 400 ====
BTEX S 42,200 ==== ===
MW-7 Benzene ==== 41,000* 5 =
Toluene ===== 39,000* 2,420 ====
Ethylbenzene ==== 3,400% 680 ====
Total Xylenes ==== 18,000* 400 ====
BTEX === 101,4&) === ====
MW-8 Benzene =som 34,000 5 ===
Toluene ==== 45,000* 2,420 ===w=
Ethylbenzene =m== 2,400* 680 ===
Total Xylenes ==== 24,000* 400 ———e
BTEX === 105,400 mm== m===
NOTES:
* means exceedance of standards.
1 Monitoring well MW-4 xx results are for sample, duplicate.
2 .... means sample not collected for this parameter.
3 ==== means well not in existence on the date of collection.
GWES means State of Vermont Groundwater Enforcement Standards
HA means State of Vermont Health Advisory (only provided for compounds with out an
established GWES).
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The reported testing results for groundwater samples indicate that the groundwater in the vicinity
of monitoring wells MW-2, MW-6, MW-7 and MW-8 are contaminated with benzene, toluene,
ethylbenzene and total xylenes above enforcement standards, while the groundwater in the vicinity of
monitoring well MW-4 is contaminated with these compounds at much lower concentrations. The
groundwater in the vicinity of monitoring wells MW-1, MW-3 and MW-5 remained free (or nearly free) of

reportable concentrations of benzene, toluene, ethylbenzene or xylenes on September 8.

The magnitude of reported groundwater contamination near monitoring wells MW-6, MW-7 and
MW-8 is above Groundwater Enforcement Standards and indicates that free floating gasoline is fikely
resident in the nearby soils. The greatest reported concentration of BTEX compounds was in monitoring
well MW-8, followed in order by monitoring wells MW-7 and MW-6. These data indicate that on
September 8, the reported concentration of BTEX increased with distance from Calmart.

While caution must be used when comparing soil vs. groundwater data, the westward-increasing
contaminant trend may contradict data obtained from the laboratory soil boring samples which were
collected on August 24-25, 1994, The conclusion drawn from the soil sample data was that levels of
contamination decreased in a westward direction (away from Calmart), along the MW.6-MW-7-MW-8 line.
The soil samples from the borings were collected from beneath the water table and as such were a mixture
of soil and groundwater, while the groundwater samples were unfiltered. This data indicates that the
center of the contaminant plume in groundwater has migrated away from Calmart in a westerly direction
across Route 5. The western edge of the groundwater contaminant plume was not identified in this

investigation,

Figure 4 presents total reported BTEX concentrations by location in surficial groundwater as of
September 8, 1994. Lines of presumed equal BTEX concentration were plotted based upon the reported
test values. The contour lines, termed "Isopleth® lines, indicate an elliptical (in two dimensions)
distribution of contamination with a major axis oriented east-west through monitoring wells MW-6, MW-7
and MW-8. The contour interval in this case is logarithmic due to the great difference in reported test
values. Groundwater contamination appears to decline rapidly to the north and to the south of the line.
This distribution of contamination is consistent with the predicted groundwater flow direction beneath the
site, and suggests that contaminant transport from Calmart had occurred as of September 8 in a

dominantly east-to-west direction beneath Route 5.

-12-
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24 GROUNDWATER CONTOUR MAP

A groundwater contour map for the Calmart site was prepared and is presented in Attachment 2.
Groundwater level measurements coliected on September 21, 1994 were used in the preparation of this
map. The groundwater elevation to the nearest 1/100 foot was then calculated by subtracting the measured
depth to groundwater from the surveyed top of casing elevation for each well. The calculated groundwater
elevation in each well was plotted on the site plan, then lines of equal groundwater elevation, termed

"equipotential lines" were drawn based on the well data.

The equipotential lines for September 21, 1994 indicate a sineous pattern with hydraulic head
generally decreasing from west to east at a slope of about 3.6-4.4 feet per 100 feet. A hydraulic "ridge"
extended in an east-west orientation through monitoring wells MW-6, MW.7 and MW-8 on that date, with
a parallel "trough” to the south. The predominant direction of groundwater flow is normal to the
equipotential line for uniform aquifers; an assumption of normality is made in this case. The primary
direction of groundwater flow is toward the west beneath Route 3. Locally, groundwater may flow to the
north or south for short distances but eventually it appears that these flow lines would be turned toward
the west based upon the data collected on September 21. The groundwater surface was below the contact
between the sand and gravel, and the sand and soil boring 9/94. Groundwater flow velocities on the order
of 0.01-0.1 feet per day are predicted for this combination of groundwater slope and aquifer material.
(Assumed porosity of .035 for fine sand, assumed hydraulic ft/ft conductivity of 0.1 feet per day for fine
sand. Used Darcy equation, V = .1FPD for gravel (k + 10 FPD).

25 SENSITIVE RECEPTOR SURVEY

A survey of the residential basements across Route 5 from Calmart that could be at risk from the
release of petroleum from the Calmart gas station was conducted as part of this investigation. Three
residential basements were screened on August 24-25, 1994 and again on October 7, 1994 a1 96, 98, and
100 Main Street. The basements that were tested included two residential buildings and one apartment
building. Basements were visited 10 determine whether gasoline odors were present, and in addition,
instrumented screening was performed using a PID to test for the presence of volatile organic compounds

that ay be present below their odor threshold.

The results of the screening that was conducted on August 24-25 were that no PID measurements
were recorded in any of the three basements above background levels and that no gasoline odors were
detected in any of the basements. All three basements were described as being dry with no groundwater

inflow as of the date of the screening.
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There are no known drinking water supplies within 2,000 feet of the site. The nearest surface

water is the Passumpsic River which is about 1,400 feet west of the site.

2.6 SOIL STOCKPILE SCREENING
Stockpiled soils and concrete rubble at the Caledonia Oil Company’s Bulk Storage facility were
field screened using the PID on September 8, 1994 by The Johnson Company. A total of seventeen

locations were screened, eleven of these from the soil stockpile and six from the concrete pile.

The procedure used to screen the soils was as follows. Soil samples were collected with an auger
at a depth of approximately 2 feet below the pile surface. Collected soils were tested for headspace PID
measurements using the procedure outlined in Section 2.2 of this report. Concrete rubble PID

measurements were collected directly from the interstitial spaces within the pile.

The results of the screening are presented on Figure 5. Soil screening measurements at the 2 foot
depth ranged from 0.0 ppmV in two locations to 1.2 ppmV in three locations. All of the concrete

screening results were 0.0 ppmV.

These results indicate a very low or non-existent contaminant level in the stockpiled materials,
which would permit their disposal or re-use without further treatment under the "Guidelines for Handling
Petroleum Contaminated Soils.” We recommend that Caledonia Oil Company apply for a one time

insignificant SW disposal event from the Vermont Solid Waste Division.

3,0 CONCLUSIONS AND RECOMMENDATIONS
The results of the additional investigations described above are that subsurface soils and surficial
groundwater in the vicinity of, and to the west of, the fuel pump island are moderately t0 heavily
contaminated with BTEX compounds derived from gasoline above standards. In addition it was
determined that high concentrations of soil and groundwater contamination extends in a westerly direction
for a distance of at least 50 feet. The reported concentration of BTEX compounds in monitoring wells
MW-7 and MW-8 indicates that free product may reside in the nearby soils. However, no free product or

sheen was noted during the installation of these wells.
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Based upon the contaminant distribution and groundwater flow plots prepared for this report, it
appears that groundwater beneath the Calmart site flows toward the west beneath Route 3, and that the
contaminant plume is migrating toward the west and had crossed U.S. Route 5 as of September 8, 1994.
The full westward extent of groundwater contamination is not known because significant groundwater

contamination is present at the westernmost monitoring wells at the site.

Air testing in three basements to the west of the site has not provided any evidence of vapor
migration to these spaces as of October 6, 1994. No water supplies or surface water appears 10 be

currently at risk of contamination from the observed distribution of subsurface petroleum product.

Screening of stockpiled materials at the Caledonia Oil Company property indicates that very low
or non-existent contaminant levels persist and that these materials can be disposed of as common fill or

else reused for benefit.

Based upon the findings and conclusions of this additional work we recommend that remedial
measures be undertaken to limit the westward migration of the dissolved groundwater plume, and 10
reduce the level of contamination in the vadose zone and groundwater. In the short term, additional vapor
screening of nearby basements is recommended, as is a pilot test of soil vapor extraction to control vadose
zone concentrations of volatile contaminants. Additional groundwater samples should be collected
monthly during the remedial period, utilizing EPA method 8020 for BTEX and MTBE compounds. The
first round of sampling should be for EPA method 8260 compounds o determine whether any other
contaminants besides gasoline are present in the groundwater beneath the site. This comprehensive round
of samples should be collected during October 1994. The estimated cost of 12 months of monitoring in
this manner is approximately $12,000, assuming that 8 groundwater wells are monitored monthly for one

year,

A pilot soil vapor (SVE) extraction test is recommended because it is a rapid and cost effective
method to remove volatile contaminants from the vadose zone, which is about 9 feet deep at this site. The
high percentage of pavement at the site will help minimize any short-circuiting of make-up air. A 36 hour
pilot test is proposed (o test for potential recovery airflow volumes, vapor concentrations in recovered air,

and for zone of influence data.
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We propose 10 utilize existing monitoring wells as vacoum wells for the test. The existing
monitoring wells were specifically constructed for this eventually. An initial water level measurement
round will be conducted to determine which of the wells have significant dry screened sections on the test
date. A Rotron 1 hp single phase regenerative blower, with a no-load capacity of 100 scfm airflow will be
connected vsing PVC pipe and Fernco flexible fittings first to those individual monitoring wells with
significant dry screened sections to determine which wells produce the greatest mass recovery per unit
time. If several wells produce significant airflow/vapor concentration results, then the second stage of the
test will consist of vapor extraction from several monitoring wells connected together to determine
whether interference effects would significantly reduce the potential for contaminant recovery via SVE.
The data collected from the pilot test will be used to either design a full-scale weatherized SVE system or
else to reject the concept as a remedial measure. We recommend that this test occur during the month of

October 1994 to take advantage of relatively lower groundwater levels.

A SVE system will not directly address the documented groundwater contamination that has
already occurred at this site. This can be addressed in one of three ways: either by air sparging in
combination with SVE; by groundwater extraction and treatment 10 reduce westward groundwater flow
velocities and to lower the groundwater table (o below the 9-12 foot level; or else by SVE operations in
conjunction with groundwater monitoring to minimize any additional groundwater contamination. This
last option would not actively remove that groundwater contamination which had already occurred. We
recommend performing permeability tests using the existing wells and the "slug test” method in order to
evaluate the potential effectiveness of groundwater extraction. These "slug tests" should be performed in
October, 1994 and will cost approximately $1,500. We recommend that the Hazardous Materials
Management Division consider each of these alternatives on a conceptual level, following which we will
further research that alternative which appears to be the most efficient at effecting contaminant removal

from beneath this site.
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State of Verr_nont

AGENCY OF NATURAL RESOURCES
Department of Environmental Conservation

Departmant of Fish lif .
P ish and Widifo Hazardoys Materials Management Division

Depanment of Forests, Parks and Recreatron

Department of Environmental Conservation ' S 103 90uth N{}é&n Street/West Office Building
State Gedlogist . _ _ : o _ terbury, VT 05671-0404
Naturai Resources Conservation Coungil ’ P , hone: (802) 241-3888
RELAY SERVICE FOR THE HEARING IMPAIRED = -~ L 4, 6’ x. (802) 241-3296
1-800-2530191  TDD>Voice _ <
1-800-253-0195  Voice>TDD : ' e ')t.
August 5, 1994 (/6‘ 04’0
e - & O i
Karl Johnson % 2,
- L 2
Johnson Company ; . : N
100 State Street '
Montpelrer VT 05402 ' .

RE Calmart Gas Statron 97 Mam Street (Route S) Lyndonvr]le (Stte #94 1621)
Dear Mr Johnson:

S '_I‘he Sites Management Section (SMS) has concluded its review of the initial investigation report for
the Caledonia Oil Facility #343 (Calmart Gasoline Station) and Bulk Fuel Storage Facility. This review
focusés on the Calmart Gasoline Station portion of the report, During this phase of the investigation four
test pits were excavated, soils sampled, and four monitor wells instalied and sampled. Based on the
mformatton contained in the report the SMS has concluded the following: :

- o A release of petro]eum has occurred at the site. The release was detected during replacement of
piping.

* Petroleum contaminated' soiis were excavated and moved to Vail Road. The soils were
subsequently removed from Vail Road and are currently polyencapsulated at the Caledonia Bulk
Fuel Plant (Site # 94-1630).

- Gasoline related compounds have been detected. in groundwater samples collected from monitor
wells installed at the site.

¢ Groundwater appears to flow in an easterly direction.

During the review it was noted that Table A, on the Site Map that during excavation of test pit 3
and test pit 4, the word "pint" appears before the descrlptton of the soil encountered at that particular depth
in the pit. Does this refer that a pint of free product was recovered at that depth? Also their is no
description of what was found during the excavation of test pit 2.

Based on the information contained in the report, the SMS will require that some additional work
be performed at the site to determine the degree and extent of contamination at the site. The SMS
recommends the following work be conducted:

Chlorine Free 100% Racycled Paper
Regional Office - Barre/Essex Jot/Pinsford/N. Springlieid/St. Johnsbury




¢ Installation additional monitor wells to further determine the degree of groundwater
contamination. ‘ -

~* Screen the basement air with PID of buildings in the immediate vicinity of Calmart.

* Investigate all utility corridors (sewer, storm drains, water mains) in the vicinity of Calmart to
ensure they are not acting as preferential conduits for contaminated groundwater migration.

e Collect 'groundwziter samples from all monitor wells Samples Sh@ii-la be analyzed by EPA
¢ Screen stockpiled soils located at the Caledonia Qil Bulk Storage Site (Site 94-1630) and develbp_
a monitoring schedule. I IR ' S

A work plan cost estiinate should be developed and submitted to the SM'__S_-__for review and approval

prior to performing any of the aforementioned work. The SMS understands Caledonia Qil would like to .
perform any additional work requested at this site concurrently with the additional work to be performed
at the bulk plant. The SMS will make every effort to review the workplan to accommodate Caledonia Oils
request, .

- If you have any questions please feel free to contact me at the phone/fax number, or address

identified above.

cCl

V7

Michael W/ Yegtng =~~~
Asst. Hazardous Materials Specialist
Sites Management Section

Ralph Devereau, Caledonia Oil
Bob Martin, Primmer & Piper
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The Johnson Company, Inc.
Envirenmentol Sciences ond Enginearing

100 Stote Street
Montpelier, Vermont 03602

Project: Colendonia OF
Location: Lyndonville, VT

Job # 1-0393-1

Logged By:. Paul Daly

Date Drilled: 5/31 /94

Driller: Tri—State

Drill Method: Hollow Stem Auger

DRILLING LOG

WELL # Mw—1
Casing Type: PVC Total Pipe: 17.7 fL.
Casing Dioameter: 2.0 in. Stick Up: -0.2 fi.
Casing Length: 2.7 ft. Total Hole Depth: 17.8 fi.

Screen Type: Foctory Slotted Well Guard Length: 1.2 ft,

Screen Diameter:
Screen Length:
Slot Size: Q1

2.4 in. Initial Water Level: 8.4 fi.
18.Q ft. Surface Elevation: 71318
T.0.C. Elevatlon: 712.98

[ = Sompled Interval Sheet 1 of D
£ Well o PID .
if’}a Construction Notes dep Reading Description
— &
— 4
- 3
L 2
gy e — Well Guard
—=e— Well Gua i
?\“\ \ Cernent 1 0.0 ppm | 072 36,66 (127 recovery)
> A A\y— Bentonite ' medium to coarse sand, fill.
. T 1
2 . — . 0.0 pp 2—-4" 1,323 (5" recovery) medium
51 = 0.0 ppm | sond, moist.
AR —_ T Bl e e i
7= 108 ppm | 4-8" 3,212 (8" recovery) fine
8| — \V to medium sand with some clay.
9| = . = 1.8 ppm [ =~ —
10 1= +—Sond Pack 6—8" 2,1,1,2 (8" recovery) medium
R A : 1 1.2 ppm | Lo coorse sond, native, saturated
12 [~ — at B8 feet below ground surface.
13 |- — Screen 9 ppMm | mm e mmm—mm e
14001 — 8107 2,1,2.2 (157 recovery) B”
15 [ = [ .B ppm | medium sond, 2" coarse sand lens,
1611 = 8" fine sand, 1" siity clay, wet.
— 17 1 s e et
— 18 10-12"  4,4,4,5 (24" recovery) 17
— 18 coarse sand lens, 23" clayey silt
— 20 with ¢lay lenses.
— {0 e e __
— 22 1214 4 56,8 (18" recovery)
—23 clayey silt with 17 thick clay lens
_gg at 13.3 feei below ground surface,
— 26 14-16"  3,3,4,3 (20" recovery)
— 27 fine sand, fing sift, ctoy lens,
“%g clayey silt, soturoted.
= 3Q
— 31
=32
— 33
— 34
— 35
— 35
— 37
— 38
- 38
— 40




The Johnson Company, inc.
Environmental Sciencgs on Engineering DRILLING LOG
100 State Street
Montpelier, Vermont 05662 WELL # MW—2
Project: Calendonia Oil Casing Type: PVC Total Pipe: 17.6 ftL.
tocation: Lyndonville, VT Casing Diameter: 2.0 in. Stick Up: -0.4 ft.
Job #  1-0393—1 Casing Lengthi 2.6 fi. Tolal Hole Depth: 18.0 ft.
Logged By Paul Daly Screen Type: Factory slotted Well Guard Length: 1.2 ft.
Dote Drilied:  5/31/94 Screen Diameter: 2.0 in. initial Water Level: 7.4 ft,
Drilter; Tri—Stote Screen Length: 15.0 ft. Surface Elevation: 710.89
Dril Method: Hollow Stem Auger Siot Size: .01 T.0.C. Elevation: 710.56
| = Sompled Interval Sheet 1 of O
X
& Well N PID .
diaa Construction Notes QQ'GP Reading Description
— 5
— 4
— 3
— 2
_
0 b ———Well Guorg
\ Cement 0-8" Augered down 1o 8 bags:
1 : 9 9
2 & \ — Bentonite mediurn brown medium and coarse
3l o : sand. Bog Heodspoce sample
4 |l = “|see descr.i collected from auger flights ot
51 . approx. 4 bgs, PID reading = 30
6 ppm, product odor. At 6'bgs, PID
7| reading = 12 ppm. At 7'bgs, cobbles
gl - e -
g 3180 ppm | 8-10: 3,3,2,3 (12" recovery) 4

very coarse sand, 4" silt, 4"

NA cloyey silt with seme cloy lenses.
wet of 8.2 bgs. :

NA | s
10-12": 11,45 (12" recovery)

NA fing silt with clay lenses, honey—
light brown fine sand lense at

NA 11.8" bgs, steng product odor.

Screen

i— 18 12-14": (24" recovery) silt with
[— 20 clay lenses, mild preduct smell.

— 22 14—18"  3,3,3,4 (24" recovery)
grey clayey silt with very dense 2"
clay layer at 15’ bgs,

16-18" 1,4,6,8 (24" recovery)
silty =and, silt, clay, soturoted.

-— 37




The Johnson Company, Inc.
Environmental Sciences ond Engineering

100 Stote Street
Montpelier, Vermont 035602

Project: Calendonio Oil

DRILLING LOG
WELL # MW-3

Casing Type: PVC Total Pipe: 18.7 ft.
Location: Lyndonvillle, VT Casing Diometer: 2.0 in. Stick Up: 0.5 ft.
Job # 1-0383—1 Casing Length: 1.7 fL Total Hole Depth: 17.1 ft,
Logged By: Paul Daly Screen Type: Factory slotted Well Guard Length: 1.2 ft.
Date Drilled: 5/31/94 Screen Diometer: 2.0 in. Initial Water Level: B.5 ft,
Driller: Tri—Stiote Screen Length: 15.0 ft. Surface Elevation: 710.81
Drill Method; Hollow Stem Auger Slot Sizer .01 T.0.C. Elevotion: 710.48
J = Sampled Interval Sheet 1 of O
N Well ! PID
35 o -
Q& [Construction Notes Qz‘}o Reading Description
— 5
— 3
— 2
— 1
0 Wetl Guard — ,
Cement o 0-8"1 Drillad 1o 8 bgs, coorse
1 ) o sond, fill. 6-8" bgs: 2-3" cobbles,
——Bentonite boney. No split spoons taken O-
2 8'bgs.
3 = s
41 E S N A
51 — S
6 — R
= RARRR
7 [ LI,
- = TR
AN
2 = VA
= ,_LE_ 810"  3,8,8,6 (18" recovery)
gl = - N NA coarse and fine sand, clayey silt,
v |l _50nd Pack saturated, petrolgum odor. Took jar
E - soil sample,
= NA 10—-12"  2,2,5,6 (12" recovery)
- saturated silt with clay lenses, 17
— Screen compact clay tens ot 11.5° bgs.
= NA 12-14";  4,4,5,5 (20" recovery)
= dark grey silt, saturoted.
¢ o= BEEEH | mmmm e oo
N — 2,444, (168" racovery) soturated
15 [ = NA grey silty clay with a 27 grey fine
= sand layer at 14.8° bgs.
T O e e N e N It
RN e Grey silty cloy. Grey fine sand
- 17 — NA encounterd ot 18 bgs.




The Johnsen Company, Inc.
Environmental Sciences ond Engingering

100 State Street

Montpeiier, Vermont 05802

Project: Calendania Qil
Location: Lyndonville, VT
Job # 1-0383-1
lL.ogged By: Poul Daly
Dote Drilted: 5/31/94
Briller: Tri—Stote

Casing Type:

Screen Type:

PVvC
Casing Diameter:
Casing Length: 2.3 ft,

Factory siotted
Screen Diometer:

Screen Length:

DRILLING LOG
WELL # MW—4

Total Pipe: 17.5 ft,
Stick Ups  —~0.4 i,
Total Hole Depth: 17.9 fi,
Well Guord Length: 1.2 ft.
imtial Water Level: 11,0 fi,
Surface Elevation: 711.08&

2.0 in.

2.0 In.
15.0 ft.

DOrill Method: Hollow Stem Auger Slot 3ize: .01 T.0.C. Elevotion: 710.71
I = Sompled Intervol Sheet 1 of 1

¥ Well N PID

R 2 soriot]
Q‘éﬁ Construction Notes @&0 Reading Description

I

i
GWN DU UN—= O =M
A

[

T

~+—Well Guard
848 “ ¢ t
\@— Bentonite

—Sand Pock

LEELEEH [ H T

— 33

- 38
— 39
- 40

NA
NA
NA
NA
NA
NA

0-2' bge: well—sorted fine sand

fill (taken from auger flights).
Cobbles at 3.0".

4-6" 118,56 (8" recovery)
coarse sond ond grovel with 17
cobbles.

6-8": 2,2,3,2 (16" racovery) ton
weli—sorted fine sand coorsening to
"salt and pepper’ madivm sond. No
odor, dry.

B8-10"  3,4,12,7 {147 recovery)

10" "sait and pepper medium sand,
2" compacted cobbles, 2" grey-black
weathersd rock., Mo odor, dry
10-12"  3,4,6,6 (18" recovery)
coarse ian sond, underloin by
coarse "soll and pepper’, grey silt
with brown streaks, grey silt with
clay lenses. No odor, wet. Took jar
sample.

12-14":  4,5,5,7, {18 recovery)
grey siit with cloy lenses, dense 2-—
37 loyer of cloy at 13.5°. No odor,
saturated.

14-168"  3,2,3,4 (14" recovery)
grey silt with clay lenses. No

ogor, wet.




The Johnson Campeny, inc.

Environmentol Sciences aond Engineering

100 State Street

Montpelier, Vermont

Project: Calmart Service Station
Location: Route 5, Lyndonville, Vt.
1—-0393-2

Job #

03602

Logged By: DMM
Dote Orilled: 8/24/94
Driller: Tristate

DRILLING LOG
WELL # MW—5

Casing Type: PVC
Casing Diameter:

Casing Length: 4.9 f.

2.0 in.

Total Pipe: 14.8 fi.
Stick Up:  —0.87ffft.
Total Hole Depth: 15.0 fi.

Screen Type: PVC
Screen Diameter:
Screen Length:

9.7 fi.

Well Guard Length: 1.2 it
Initial Water Level: 10.3 ft.
Surface Elevation: 712.72

2.0 in,

Drif Method: Hollow Stem Auger Slot Size:r 0.0107 T.0.C. Elevotion: 712.35
| = Sampled Interval Sheet 1 of 1

= Well N PID

20 > inti

& |Construction Notes QQ,G* Reading Description
— 5
— 4
— 3
— 2 Brown dry fine sond, Fill,
— ! 3-8, 2,4,6,16 168" recovery. Brown
B o well Guord dry mossive fine sand. Pebble in

; tip.
Cement [y Y Y L

??//u/////

%— Bentonite

._'*—Scmd Pack

16

17

0.2

0.2

0.2

1.0

0.6

5-7" 10,11,12,18 6" recovery.
Brown dry poorly sorted coarse sond
and gravel ond subround pebbles,
7-¢' 10,7,3,3 15" recovery. Brown
dry coorse sand and graovel gnd
subround pebbles. No preferential
orientation. Coarsens downward.
Sharp horizontal contoct. €-157
Grey soturatad silt, some clay,

fine sand. Horizontally laminated.
9-11" 4,455 20" recovery. 0-9”
Tan soturated horizontolly

taminated silt ond fing sand. Sharp
harizontal contoct (SHC). &-117

Grey humid horizontoily luminated
(HL§ clay. SHC. 11-20" Tan
saoturated HL silt and fine sand.
11-13", 4,4,4,5 18" recovery. 0O—
13" Grey soturated maossive silt and
fine sand. SHC 13-15" Grey damp HL
clay. 15—18" Grey scturoted massive
silt and fine sond.

13-15" 2,3,4,6 18" recavery. 0—8"
Grey soturated HL fine sand ond
silt. SHC. 8—10" Grey wel silt ond
clay. 10-19" Grey soturated silt
and fine sand,




The Johnsen Company, Inc.
Environmental Sciences uZd Engineering DRILLING LOG
100 Stote Street
Montpelier, VYermont 03602 WELL # MW—6
Project: Calmart Service Stotien Casing Type: PVC Total Pipe:r 13.1 ft.
Location: Route 5, Lyndonville, Vi. Casing Diometer: 2.0 inm. Stick Up: =01 ft.
Job # 1-0383-2 Caosing Length: 5.3 ft. Total Hole Depth: 15.0 fi.
Logged By: DMM Screen Type: PVC Well Guard Length: 1.2 fi.
Dote Drilled: 8/24/94 Screen Diometer: 2.0 in. initial Water Level: 2.6 fi.
Driller: Tri—state Screen Lengtih: 9.7 ft. Surface Elevation: 711.0%
Dril Method; Hollow Stem Auger Siet Size: 0.010 T.0.C. Elevation: 710,99
| = Sompled Interval Sheet 1 of 1
oy Well 5 PID
& 2y i 4
{:o‘p Construction Notes de‘o Reading Lescription
— 5
[ 4 Brown over grey humid fine sand.
L Slight petroleum odor.
0 |- ——————————————-
1 3-5'" 4,811,9 13" recovery. 0-5%7
= Grey humid fine sand. Shorp
— 1 horizontal contact (SHC). 5-11"
= Grey dry coarse sand ond grovel. 11—
0 bzt =~ Well Guard 13" Tan dry fine sand. SHC.
%*‘ S Cement  Flioiady | s e s e e
1 '\ 5-7° 11,11,8,7 2" recovery. Grey
\ \ 3 dry course sand and gravel and
2 \ \‘ subangulor pabble in tip.
\ \—Bentonite ————————————————————————
3 \ \ : 7-9" 7,7,42 127 recovery, 0—9”
& k s . Dry brown rassive coarse sand und
4 oo L 26 gravel and subround pebbies. No
. preferred orientation. 8—12" Grey
Sl - wet horizontally laminated (HL)
) p— oL siit, fittle cloy, fine sand. SHC.
6l 3= oow n
o= o 9-11" 3,3,3,3 24" recovery. 0—22"
7 = v Sand Pack voow Grey wet HL silt, some fine sond.
= e 190 1/8" orange bands common. SHC. 224
8 L= 2 24" Grey moist clay (PID 35 ppm).
9 el = SHC. Strong petroleum odor. EPA
— v 8015.
10l = 250 | 1413 3,555 26” recovery. 011"
1y L = Grey saturated maossive fine sand
el = ond silt, SHC. No odor. 11-13"
12 | — Screen 95 Brown soturated HL clean fine sand.
L= SHC. 13-21" Grey scturated mossive
13 | — silt and fine sand, litile clay
= 40 13-15" 3,4,4,4 20" recovery. 0—10",
Ll = 7 ppm, Grey soturated massive silt,
154 = some fine sand, clay. SHC. 10-11"
Grey damp clay. 11-20", 25 ppm,
16 Grey soturated massive sit, some
fine sond, sorme clay. SHC.
17




The Johnsen Company, Ing,
Environmental Sciences ond Engineering
100 State Street

Montpelier, Vermont 035602

DRILLING LOG
WELL # Mw—7

Project: Calmart Service Station Casing Type: PVC Total Pipe: 14.8 ft.
Location: Route 5, Lyndonville, Vt. Casing Diameter: 2.0 in. Stick Upt —-0.3 fi.
Job # 1-0393-2 Casing Length: 4.6 ft. Total Hole Depth: 15.1 fL.
Logged By: DMM Screen Type: PVC Wall Guard Length: 1.2 f{t.
Date Drilled: 8/25/94 Screen Digmeter: 2.0 in. Initial Water Level: B.5 ft.
Driller: Tri—state Screen Length: 9.7 fi Surface Elevglion: 710.87
Driil Method; Hollow Stem Auger Siot Size: (.010 T1.0.C. Elevation: 710.535
] = Sampled Interval Sheet 1 of 1
& well S PID -
:353 Construction Noies GQF}O Reading Description
— 5
— 0-3" Asphalt. 3-8" Gravel. 6~12"
| Concrete. 1—2' Brown dry fine sand
3 ond angular gravel. 2—-3" Ton dry
L fine sand some silt. Sharp
- horizontal cantacts (SHC).
— 3-5 11,16,10,11 12" recovery.
— Brown and grey coarse sand and
0 bz , Well Guard rgravel and subround pebbles.
V5 Sl Cement Poorly sorted and no preferential
NS oreintation.
\ \ 10 | mm—mmemmmm e e
2 \ \ L N 5-7" 11,7.6,7 4" recovery. Same 0s
\ \—-Bentonite T above, pebble in tip.
3 X § P I B
v % 7-9" 5,5,6,4 107 recovery. Strong
4 \ & T 13 gasoline odor. Sarne as above.
5| o 9-11' 2,2,6,5 22" rec. O-
T T 0.5"Coarse sand. 0.5-1"Wet grey
6| 1= ©or 40 clay,SHC. 1-4" Crey sot.lom. silt,
I ey O ST some fing sand, 4-4.5"Grey wet
T = v clay,SHC. 4.5-11"Grey sot. maossive
= e silt. 11—-13" Grey wet lam.
i1 = \Vi ¢ % 10 clay,SHC. 13-16"Grey sat. massive
o [ l= 10 = . silt. 16—22" Grey wet lominoted
— = Sand Pack clay.
10| j— ) 250 | e
— 11-13' 5,8,6,6 20" rec. Strong
1 — gasoline odor. Semples for EPA
_____ — 8015, 0-10" Grey soturated fine
12 0 = Sereen 300 | ang fittle it Horizontal
) — gradotional contaoct. 10-20" Silt,
130 - some fine sond.
— 8> 13-15" 4,3,3.5, 23" rec. Petroleum
— cdor, 0—8" Grey saturated silt,
L some fine sand, 6—7" Grey moist
e laminated clay, SHC. 7-23" Grey
16 massive saturated silt, little fine
sand, cloy, ¢ tens of grey wet fine
Vv sand ot 15-17",SHC.




The Johnson Company, Inc.

Envirenmental Sciznces and Engineering

100 State Street

Mentpelier, Vermont

Project: Colmart Service Stotion
Location: Route 5, Lyndonville, Vt.

Job # 1-0383-2

Logged By: DMM
Date Drilled:

Driller:

05602

8/25/94

Tri—state
Drill Method: Hollow Stem Auger

Sampled Interval

Casing
Casing
Casing
Screen
Screen
Screen

Slot Size:

Type:
Diameter:
Length:
Type:
Diameter;
Length:

PVC

PVC

Q.010

DRILLING LOG
WELL # MW—8

Total Pipe: 14.9 ft.

Stick Up: —0.34 fL
Tetal Hole Depth: 15.3 fi.
Well Guard Length: 1.2 f{t.
lnitial Water Level: 2.5 ft.
Surface Blewation: 710.74
T.0.C. Elevation: 710.4

2.0 in.
5.1 ft.

2.0 in.
9.8 fi.

Sheet 1 of 1

X
R
2%
&

RS

o

o

Walt
Construction

Motes

c:‘*'&eej

Reading

PID

Description

1

|

l

o

+

16

17

— Weill Guard
Cement

L Bentonite

— Sond Pack

Screen

1.3
22

135
180

80

0-4" Asphalt, 4"=2.5" Tandry medium
ond coarse sand and subround
gravel, pebbles. 2.5-3" Brown sand
and gravel os above.

3-5" 7,8,11,13 12" recovery. 0-2"
Ton dry coarse sand. Shorp
horizental contact (SHC). 2-12"
Brown /grey dry coarse sand and
gravel and subround pebbles.

Pooriy sorted. Ne prefered
orientation.

5-7 14,13,8,9 8" recovery. Grey,
dry to domp, fine and medium sand
and gravel. Psbble in tip.

7-9' 7.3.1,1 18" rec. 0—3" Tan dry
maossive fine sond. Gas odor. 3—47
Grey damp maoss. fine sand, some
silt, SHC. 4—-9" Brown/ton, mass.
fine sand. 9—16" Grey soturated
horizontally lominated silt, little
fine sond. SHC. 11Q ppm.

9—11" 20" recavery. 6—-2" Tan
saturoied maossive fine sand, spoil?
SHC. 2-20" Grey laminoted soturated
silt and fing sand. Strong gasoline
odor. Samples for EPA 8015. 1/4"
fine sand layer at 19"

11-13" 18" recavery. 0—13" Grey
saturated iominated silt, some fine
sand. 13-15" Grey moist clay. 15—
18" Grey sat. lam. silt, some fine
sand. SHC,

13-15" 4,3,4,6 18" recovery. 0—4"
Grey soturated lominoted fine sond.
Faint gas odor. SHC. 4-18" Grey




The Johnson Company, inc.
Environmental Sc?cncfs a:d Engineering DRILLING LOG
100 Stote Street

Montpelier, Vermont 05602 WELL # SB-1

Project: Colmart Service Station Cosing Type: PVC Total Pipe: 0.0 ft.
Location: Route 9, Lyndonville, vt. Casing Diameter: Stick Up: 0.0 ft.

Job # 1-0393-2 Cosing Length: Total Hole Depth: 15.0 ft.
Legged By DMM Screen Type: Foctory Well Guard Length: 0.0 ft.
Dote Drilled: 8/25/94 Screen Diomester: Initial Water Level: 8.7 fi,
Driller: Tri—state S¢reen Length: Surfoce Elevatior: 710.98
Drill Method: Hollow Stem Auger Slot Size: 010 T.0.C. Elevotion: —

Il

Sompled Interval Sheet 1 of 1

= Well N PID
Q0 N _
‘%os\ Construction Notes QQ,Q‘P Reading Dascription
— 3
— 4
3 0-2" Asphalt. 2-12" Concrete, 1=3
- Brown humid fine sand some silt,
— 2 little angutar gravet.
[ o) T — 3-5" 6,8,18,21 12" recovery. 09"
..... 77 v - Cernent Tan dry massive fine sand. Sharp
1 ”/};{ harizontal contact (SHC). $—12"

22 Brown dry poorly sorted coarse sand
and grovel aend subround pebbles. No
prefered orientation.

57" 14,10,7.7 Brown dry coarse

45 sand ond gravel and subround
pebbles os above.

L+
N

« N F— Backfill
NI

5 ¥ oF ] e
R _ 7-9" 5,5,6,5 107 recovery. Some 0s
& Ly E 18 above, but wat in lower 37
7 U
7 N § Ly w §—11" 22" recovery. 0—19" Grey wet
\ e massive silt and fine sand. SHC. 19
8 v o 130 22" Orange soturated massive fine
Y sand.
9 - L ] ,
y 11-13" 3,3,51 23" recovery. Grey
10 | 140 soturated horizontally lominated
. : silt, some fine sand. 1" of day in
" — Bentonite i ] tip. No petroleum odor.
12 | 200 13—-15' 2,4,5,4 22" rec.0~3"Grey wet
g - clay ond silt. 3—5"Brown seot.
13 ; mossive fine sand,SHC.5—11" Grey
14 \ - 200 sus‘moss,siit ond fine sand. 11—
\ T T 17"Grey sat. fine sand ond silt.
15 \\ Gradational upper contact. 17~-22"
Grey sat.silt some fine sand,clay.
16

17




The Johnson Company, Inc.
Environmental Sciences ond Engingering

100 State Strest

Montpelier, Vermont 03602

DRILLING LOG
WELL # SB—2

Project: Calmort Service Station Cosing Type: PVC Total Pipe: 0.0 ft.
Locotion: Route 5, Lyndonville, Vt, Casing Diameter: Stick Upt 0.0 ft.
Job # 1-0393-2 Casing Length: Tetal Hole Depth: 11.0 ft,
Logged By: DMM Screen Type: Foctory Well Guard Length: 0.0 fi.
Date Drilled: 8/25/%4 Screen Diameter: Initial Water Level: 7.6 ft.
Driller: Tri—state Screen Length: Surfoce Elevation: 710.70
Drill Method; Hollow Stem Auger Slot Size: Q10 T.0.C. tlevation; —
| = Sompled interval Sheet 1 of 1

X

Py Well &) PID -
%bog\ Construction Notes Qe,‘}o Reading Description
— 5
— 3
= 2

4 L Backiill
5 [
NN N
N /\/Q
7 K

Vi

AN

N

12
— 13
— 14
— 15
- 16
— 17

3.5

22

14

0-4" Asphalt. 4~12" Concrete. 1-3'
Brown dry fine sand, little silt,
some angular gravel (fili),

3-5' 12,13,13,11 12" recovery. 0—4"
Brown dry magsive ceorse sand.
Sharp horizontal contact (SHC). 4-
12" Brown dry coorse sand and
gravel and subround pebbles,
Poorly sorted, no preferential
orientation. EPA B015 samples.

5-7" 4,6,6,7 12" recovery. Brown
dry coarse sand and gravel and
subround pebbles. same as above.

7-9" No odor. 15" recovery, 0—5"
Brown dry coorse sond and gravel
and subround pebbles, Wet in lower
2. BHC. 5—-15" Grey saturated siit,
some fing sond, <lay.

8-11" 3.4,5,5 24" recovery. Grey
soturated horizontally leminatad
sitt, some fing sond, little clay.




The Johnson Company, Inc.

Environmental Sciences ond Engineering

100 Stote Street

Montpelier, Vermont

Project; Calmart Service Stotion
Location: Route 5, Lyndonvills, Vt,

Job # 1-0393-2

Logged By: DMM

Date

Driller:

Orilled:
Tri—-gtate

05602

8/25/94

Casing Type: PVC
Casing Diametern:
Casing Length:

Screen Type: Factory
Screen Diameter:
Screen Length;

DRILLING LOG
WELL # SB-3
Total Pipe: 0.0 ft.

Stick Up: 0.0 ft

Total Hole Depth: 13.0 ft.
Well Guard Length: 0.0 ft,
Initial Woter Level: 8.0 ft.
Surface Elevation: 710.78

Drill Method: Holiow Stem Auger Siot Size: 010 T.0.C. Elevatian: —
| = Sampled Interval Sheet 1 of 1
oy Well N PID

e ) o _—

e |Construction Notes & Reading Description
— 5
— 3

2
—

O bz IS s '

@fz_w_ g%—Cement % 0-0.5" Asphalt. 0.5-3" Brown dry
1 Beiesrsss: . : medium and coarse sand and gravel
N v - 9 and subround pebbles.
2 NN NN | ———— e e
& - %

3 Q -. \"..- 1] "

Y Lo 3-5 8,4,6,5 12" recovery. Grey and

4 YOI A— Backfll T T 0.5 brown dry poorly sorted, coorse

N T sand and gravel and subround

5K N7 ¥ pehbles. Mo preferred orientation.

N LT T T oL T T T

& i & 16 5-7' 5,5,13,13 10" recavery. Grey

N y dry coarse sond. Three 1/2—1" thick

7 N layers of medium sand. Sharp

\ \V/ horizontal contacts (SHC).
8 e s N N B
7-9" 7,4,3,5 No recovery. Spoon wel
9 te 8' bgs.
10 — Bentonite 17 9-11' 4,448 18" recovery. 0—10"
Grey saturated laminated silf, some

n fine sond, clay. SHC. No peircleumn

odor. 10—=12" Grey moist massive

12 13 clay. 12—18" Grey soturoted

\ laminated silt, some fine sand,

13 clay. SHC. Somples for EPA 8015.
— 14 11-13 $,4,6,8 18" recovery. 0—3"
— Grey wet lominated sit. SHC. 3-5"
13 Brown saturcted laminated fing
B sand, SHC. 5-18" Grey soturated
— 16 taminated silt. some fine sand,

B 17 little clay.




ATTACHMENT 4
Laboratory Analytical Reports for Soil and Groundwater




CLIENT:

ADDRESS:

SITE:

2SCATEST

LABORATORY SERVYICES

P.O. Box 339

@& C i{g}gzs«sm

SEp o,
TAL 7 1904
;O;‘ "‘?/1‘.'0
LABORATORY REP(?RT@ o0,
C.P;V '
Caledonia Oil LABORATORVNO
99 Main St PROJECT NO:
Lyndonville, VT DATE OF SAMPLE:
DATE OF RECEIPT:
Calmart Gas Station DATE OF REPORT:

Rondolph, Vermont 05060-033¢9

/~03‘?3-%_
KHT

4-2209
78627
8/24-25/94
8/26/94
9/20/94

EPA method & 8015 modified, SW-846, 3rd Edition, July, 1992,

RESULTS

(Results expressed in mitligrams per kilogram{mg/kg)(ppm)except as noted for the trip blank)

Petroleum Hydrocarhons (TPH) Fuel Scan

e

SAMPLE VOLATILES--8015 % SOLID
Quantified as Gasoline

MW-6 820 74.6
MW.-7 98 75.1
581 140 78.7
sB2 | <0.13 - 06.9
MW-8 | 17 74.3
SB3 0.33 78.7
Trip Blank <0.13 {(mg/L) —

Quantification as gasoline,

ccl

The Johnsen Company, Inc.
100 State Street
Montpelier, VT
Atin: Karl Johnson

05602

Respectiully submitted,

ﬁ B
oéderick J. Lamothe
Laboratory Directer
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 DCT-18-1994 ©7:53 FROM  FRIEDMAN & BRUYR TO 1882223587558

FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: October 7, 1994

Date Received: September 13, 1994

Project: 1-0393-2 S

Date Samples Extracted: September 14, 1994
Date Extracts Analyzed: September 15, 1894

RESULTS FROM THE ANALYSIS OF WATER SAMPLES

P.23

FOR BENZENE, TOLUENE, ETHYLBENZENE AND THE XYLENES

USING METHOD 8020
Sarnples Processed Using Method 5030
: Resulbs__ﬁeported._la_s ug/L (ppb) |
_ | . f Ethyl- ~ 7otal

Sample ID - ' Benzeng Toluene  benzene - Zvlenes
Mwr 1 1 18
MW-2 9,000 1,500 1,000 4,400
MW-3 . : <t <1 <1 <3
MW-4 S 3 2 .5
MW.s . <1 <1. .3
MW-8 S 12,000 17,000 2,200 31,000
MW-7 . 41,0000 33,000 3,400 18,000
MW . | 340000 45000 2400 24,000
MW4-DUP - 2 1 1 <8
™ BT a 7 os

FIB ' <1 <1 <1 I <3

Surrogate

St

% Recovery
127%
126%
123%
105%
105%
127%
92%
131%
0%
126%
129%

& Thia samifile was run after sample MW-8. Levels found in this sample were mbs; likely due to .

- SaETYRYs e eammple MY/ S




0CT-18-1934 R7:54 FROM  FRIEDMAN 8 BRUYR TO 1822229587652 P.84

FRIEDMAN & BRUYA, INC.
- ENVIRONMENTAL CHEMISTS

Date of Report: October 7, 1994
Date Received: September 13, 1994
Project: 1-0393.2 :
Date Samples Extracted: September 14, 1994
Date Extracts Analyzed: September 15, 1994 -

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR BENZENE, TOLUENE, ETHYLBENZENE AND THE XYLENES
. USING METHOD 8020

Sathies Processed Using Method 5030
_ Results Reported as ug/L (ppb) -

' _Quahty Assurance ,

o R Ethyl- Total  Surrogate

Sample ID . Benzene Toluene  benzene ~ XKylenes t
o ' _ ' % Recovery

Blank RS <i <1 <8 128%
Deionized Water - ) '
Matrix Spike) ; _
% Recovery . 111% 116% 113% 106% 119%
Deionized Water ' N | '
(Matrix Spike Duphcate) i . ) :
% Recovery _ 116% 119% 115% 0 110% 118%

SpikeLevel " 100 100 100 300




