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1.0 EXECUTIVE SUMMARY

Northeast Research Institute LLC (NERI) and ANEPTEK Corporation recently performed
PETREX Soil Gas sampling at the Air National Guard Station (ANGS) in North Smithfield,
Rhode Island. The purpose of the soil gas investigation was to screen the study area for the
presénce of benzene, toluene, ethylbenzene/xylene(s) (BTEX), trichloroethene (TCE), and
trichloroethane (TCA) which may be indicative of chemical occurrences in the subsurface.

VOCs related to petroleum hydrocarbon mixtures such as gasoline, and Diesel/Fuel Oil fuel
were identified in soil gas. Limited occurrences of the chlorinated solvents TCE and
tetrachloroethene (PCE) were also detected. TCA was not identified in soil gas. The
distributions of the gasoline and Diesel/Fuel Oil fuel mixtures were mapped by characterizing
the hydrocarbon compounds detected and formulating soil gas signatures, or fingerprints, for
each mixture. High soil gas response levels of hydrocarbons more likely related to gasoline
(such as BTEX), were detected east of Building 110, north of Building 106 and in the vicinity
of Buildings 107 and 111. The soil gas response levels detected in each of these areas may be

_indicative of potential source areas of gasoline release. High relative response levels for the

Diesel/Fuel Oil like hydrocarbons (such as naphthalene) were detected in the vicinity of
Building 109 and northwest of Building 106. The intermediate response levels for both
mixtures indicate that primary migration of the hydrocarbons may have occurred following a
north - south migration pathway. The hydrocarbon occurrences appear to extend beyond the
survey boundaries primarily to the north, therefore the areal extent of the VOC occurrences was
not defined by this investigation. ’

Northeast Research Institute LLC 1
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2.0 INTRODUCTION

Northeast Research Institute LLC (NERI) and ANEPTEK Corporation recently performed
PETREX Soil Gas sampling at the Air National Guard Station (ANGS) in North Smithfield,
Rhode Island. The purpose of the soil gas investigation was to screen the study area for the
presence of benzene, toluene, ethylbenzene/xylene(s) (BTEX), trichloroethene (TCE), and
trichloroethane (TCA) which may be indicative of chemical occurrences in the subsurface.

3.0 OVERVIEW OF THE PETREX TECHNIQUE

Each PETREX soil gas sampler consists of two or three activated charcoal adsorption elements
(collectors) housed in a resealable glass container in an inert atmosphere.

Soil gas sample collection is performed by unsealing the sampler and exposing the collector to
the soil gas of the subsurface environment at the base of a shallow borehole. Sample collection
proceeds via free vapor diffusion through the opening of the uncapped sampler container.
Following a controlled period of time, the sampler is retrieved from the borehole, resealed, and
submitted for analysis.

One collector from each soil gas sampler is analyzed by Thermal Desorption/Mass
Spectrometry (TD-MS). Selected second collectors may be analyzed by Thermal Desorption- -
Gas Chromatography/Mass Spectrometry (TD-GC/MS) for compound confirmation. At least
ten percent of samplers used in any project are three collector samplers. The third collector is
used for setting instrument sensitivity prior to analysis.

Compounds are identified by comparison to standard.reference spectra run on the same
instrument. The mass spectral ion count of the appropriate indicator peak(s) for each
compound or group of compounds is then plotted as relative response on a map and contoured
using a variety of standard geostatistical analyses.

For a more detailed and technical discussion of the method, please refer to Appendix A,
PETREX Protocol.

4.0 OBJECTIVES
The purpose of the PETREX Soil Gas Survey was to:
1. Collect and report VOC's and SYOC's as constituents of soil gas;

2. Map the areal extent of the reported compounds in order to exhibit areas of potential
subsurface contamination; and

Attempt to determine the extent of migration of the reported compounds in the

<

(W)

subsurface.

9
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5.0 SCOPE OF WORK

Eighty (80) PETREX soil gas samplers were utilized for this soil gas investigation. Samplers
were place in a regular pattern throughout the site on one hundred (100) foot intervals. The
survey was designed by ANEPTEK to screen potential source areas including the septic leach
field located south of the primary study area.

6.0 FIELD ACTIVITIES

Sampler installation was performed between October 13th and 17th, 1994, sampler retrieval
was performed on November 2nd and 3rd, 1994. Sampler installation and retrieval was
performed by ANEPTEK personnel following one day of on-site training in the methods and
protocols associated with performing a PETREX Soil Gas Survey.

Sampler exposure time was determined by the use of exposure time test samplers (time tests).
Time test samplers were installed concurrently with the survey sampler installation and
removed for analysis following a three (3) day exposure period. The purpose of the time test
samplers was to assess the loading rate of Volatile Organic Compounds (VOCs) and Semi-
Volatile Organic Compounds (SVOCs) onto the PETREX collectors. Based upon the analyses
of time test samplers, 16 days was determined to be an optimum exposure period.

7.0 METHOD QA/QC

1

7.1 Lot Control

Quality assurance/quality control (QA/QC) collectors from each lot manufactured by NERI
were analyzed by TD-MS to ensure that they were contaminant free before the lot of collectors
used in the field was released from the PETREX laboratory. No compounds were detected
above background on the QA/QC collectors. '

!

7.2 Travel Blanks

- - ! ¢ - ‘- - -
" W o - - -,_ . -, - A
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Two PETREX samplers were provided as travel blanks. These travel blanks remained sealed
and traveled with the survey samplers from the laboratory to the field and back to the
laboratory to monitor for potential contamination of the survey samplers. The travel blanks
were analyzed under the same instrument conditions as the survey collectors. The results of the
analysis of the travel blanks are provided in Table 1, Appendix B.

A more detailed description of the PETREX QA/QC may be found in the PETREX Protocol
located in Appendix A. '

Northeast Research Institute LLC 3
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8.0 RESULTS

All samplers were analyzed by NERI's standard method of Thermal Desorption/Mass
Spectrometry (TD-MS). The results of the analyses indicate that petroleum hydrocarbon
mixtures related to both a gasoline and Diesel/Fuel Oil mixture were the most prominent
compounds detected in soil gas. The distributions of the gasoline and Diesel/Fuel Oil fuel
mixtures were mapped by characterizing the hydrocarbon compounds detected and formulating
soil gas signatures, or fingerprints, for each mixture. In order to report the compounds
identified, mass spectral peaks indicative of the compound mixtures were selected and their
corresponding ion counts were summed. Table 2 lists the mass peaks (indicator peaks) which
were used to represent the petroleum hydrocarbon mixtures reported in Table 1, Appendix B,
and Plates 2-3, Appendix D.

TABLE 2
REPORTED COMPOUNDS AND THEIR INDICATOR MASS PEAKS (AMU)

Coaeas L

s

Compound Indicator peak -
Gasoline Mixture ~
Cg-C10 Aromatic Hydrocarbons 78,92, 106, 120, 134
Diesel/Fuel Oil Mixture 4 o
Cg-C14 Aliphatic Hydrocarbons 123, 137, 151, 165, 181, 195

In addition to the compounds reported above, limited occurrences of TCE and PCE were also
identified. The locations and relative response of these occurrences are reported in Table 3,
Appendix B. : :

Example mass spectra of the mixtures identified in this soil gas investigation are provided as
Figures 1-4, Appendix C. A mass spectrum of a representative travel blank is shown in Figure
5 : ;

9.0 DISCUSSION

L AT I R - - - - e - o _-.N -
i e TN . i - 3 on Y | f . s
. wa . . .

The soil gas response levels discussed in the following section are described as high and
intermediate relative to the entire data set. The ion count values that have been reported
represent qualitative soil gas values that were evaluated relative to the other sampler locations.

The response values are reported in ion counts. lon count values are the upnit of measure
assigned by the mass spectrometer to the relative intensities associated with each of the
reported compounds. These intensity levels or response levels do not represent an actual
concentration of the reported compounds; however, they are best utilized as a qualitative
measurement. A difference in fon count values of an order of magnitude or more is considered

Northeast Research Institute LLC 4
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significant when interpreting potential source areas and migration/dispersion pathways versus
background areas.

The contour intervals depicted on Plates 2-3 were determined using histograms formulated
from the statistical distribution of the data set. The histograms used to determine the sample
population breaks are provided as Figures 1-2, Appendix D.

For a complete discussion of relative response map evaluation, please refer to the PETREX
Protocol, Appendix A.

9.1 The Distribution of The Gasoline Mixture

The distribution of the Gasoline Mixture is shown on Plate 2, Appendix E. High soil gas
response levels of the gasoline range hydrocarbons were detected in the vicinity of Building
110, north of Building 106 and in the vicinity of Buildings 107 and 111. The soil gas response
levels detected in each of these areas may be indicative of potential source areas of gasoline
release. Several spatially continuous samples exhibiting high response levels were detected east
of Building 110 in a north - south trending pattern. The responses detected in this area may
indicate a primary potential source in this area. Intermediate response levels, which generally
depict migration patterns, for the gasoline mixture were detected throughout the central portion
of the study area, and also appear to follow a north-south migration pathway. The intermediate
response levels detected in the vicinity of Building 106 indicate that migration is limited to this
vicinity. The intermediate response levels detected in the vicinity of Building 111 indicate that
migration. may have occurred towards the northeast. Isolated occurrences of intermediate
response were also identified in the vicinity of Buildings 104 and 105, west of Building 108
and at a single location in the leach field. The environmental significance of these apparently
separate occurrences is difficult to ascertain, however the response levels detected at these
locations are not those generally indicative of potential source areas. The distribution of the
gasoline mixture extends beyond the survey boundaries to the north, east and potentially to the
west and was not defined.

The identification of the aromatic hydrocarbons was not possible at several sample locations

" due to interference associated with terpenes. Terpenes are naturally existing vegetative

compounds sourced predominantly from pine trees, whose mass fall within the same mass
range as several petroleum hydrocarbons. The samples in which interference by terpenes
masked the identification of the gasoline range hydrocarbons have been denoted by a "T" on
Tables 1, Appendix B, and Plate 2, Appendix E.

9.2 The Distribution of The Diesel/Fuel Oil Mixture

High relative response levels for the Diesel/Fuel Oil hydrocarbons were detected in the vicinity
of Building 109, northwest of Building 106 and at a single location southeast of Building 110.
The intermediate response levels detected indicate a north-south preferential migration

pathway. «

Northeast Research Institute LLC 5




i

L ‘ T - o~ @ - - . o ; P i ‘

PETREX Soil Gas Survey - Slatersville, Rhode Island 11/28/94

Isolated occurrences of the diesel/fuel oil mixture were also detected east and southeast of
Building 104, and east of Building 111.

10.0 CONCLUSIONS

VOCs related to gasoline and diesel/fuel oil petroleum hydrocarbon mixtures were detected in
soil gas at this site. In addition limited occurrences of TCE and PCE were detected. The
distributions of the hydrocarbon mixtures were mapped and potential source areas were
identified. The primary potential source area of gasoline release appears to have been
identified in the vicinity located east of Building 110. The primary potential source area of
diesel/fuel oil release appears to have been identified in the are located west of Building 109.
A preferential migration pattern trending north-south appears to exist for both compound
mixtures. The areal extent of hydrocarbon occurrences extends beyond the survey boundaries,.
and was not defined by this investigation.

The distribution of the compounds which comprise the diesel/fuel oil soil gas mixture is less
extensive than that of the aromatic compounds which define the gasoline mixture. The
aliphatic compounds are much less mobile in the subsurface due to their chemical structure and
lower mobility. Conversely the higher solubility and mobility of the aromatic compounds tend
to illustrate the extents of chemical migration.

Because soil gas emanation rates are site and chemical specific, the environmental significance
of the soil gas response values must be determined relative to compound concentrations in
subsurface soil and/or groundwater. Changes in soil gas response in orders of magnitude may
be used to plan future investigative studies, and to aid in characterizing the behavior
(migration, attenuation) of the chemicals in the subsurface. The PETREX method is extremely
sensitive and often detects compounds in the low part per billion (ppb) range; therefore areas
depicted as background by the PETREX method generally do not represent environmentally
significant contaminant levels in the subsurface.

11.0 RECOMMENDATIONS
Based upon the findings of the PETREX soil gas survey, NERI recommends:

1. Performing an extended PETREX soil gas survey in directions in which chemical
occurrences appear to extend beyond the limits of this investigation. The data obtained
from this follow up investigation can be used to determine additional potential source areas
and define the areal extent of migration.

27 2

2. Perform subsurface profiling in the vicinity of sample locations 21, 24, 25, 30, 33, 36, 41,
45,48, 53, 60 and 62. Soil and groundwater analyses should include methods which detect
aromatic and aliphatic hydrocarbons as well as chlorinated hydrocarbons. '

Northeast Research Institute LLC 6
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12.0 LIMITATIONS

This report represents NERI's professional interpretation and judgment based on technical
information gathered during investigative activities. Professional judgments expressed herein
are restricted to facts available within the established limits of the scope of work, budget, and
schedule. NERI assumes no responsibility for the existence or disclosure of conditions which
did not come to its knowledge, or conditions not generally recognized as environmentally
unacceptable, at the time this report was prepared. ‘

It is NERI's specific intent that all observations and conclusions presented will be used as a
guide and not necessarily a firm course of action unless explicitly stated as such. No
warranties are expressed or implied and the information included in this report is not to be
construed as legal advice.

D21851G1/11.28.94 ¢

Northeast Research Institute LLC 7
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PETREX ENVIRONMENTAL SOIL GAS PROTOCOL

INTRODUCTION

The PETREX Technique provides a means by which trace quantities of gases from subsurface
derived organic contaminants can be detected and collected at the earth's surface. The
Technique is integrative, thereby eliminating the short-term variations associated with other
gas/vapor detection methods. The PETREX Technique directly collects and records a broad
range of organic compounds emanating from subsurface sources.

SOIL GAS COLLECTOR PREPARATION

Adsorption collector wires (after construction) are cleaned by heating to 358 C in a high
vacuum system. Wires are packed under an inert atmosphere in glass culture tubes. One
collector out of every batch. of thirty is checked for cleanliness by mass spectrometry.
Another collector from the batch is checked for adsorptive capability. Based on the results,
the batch of collectors is approved for release into the field.

SOIL GAS SAMPLER INSTALLATION.

The sampler consists of two or three collectors, each a ferromagnetic wire coated with an
activated charcoal adsorbent in a screw top glass culture tube. Each sampler is typically
placed in a shallow hole, 14-18 inches deep. The hole is backfilled and the location is
marked. The sampler is left in the ground from one to thirty days, then retrieved and sealed
for transportation back to the laboratory for analysis.

The PETREX soil gas sampling technique is adaptable to various surface conditions commonly
encountered within survey areas. These surfaces typically include concrete, asphalt, grass,
and gravel. Two installation methods are routinely utilized to adapt to these surface
conditions.

The first method utilizes a coring shovel for sampler installations in grass or otherwise loosely
consolidated soil conditions. The shovel cores a 14 inch deep by 2 inch diameter hole in the

surface soils.

PETREX soil gas samplers are placed (open end down) at the bottom of each core hole. The
samplers are then backfilled with an aluminum foil plug and the original excavated soil. To
complete installation, sample locations are marked with ribbon flagging and a numbered pin

flag, as well as entered into a field notebook and plotted on a field map.
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The second method of sampler installation utilizes an electric rotary hammer, equipped with an
18 inch by 1.5 inch diameter drill bit, for sampler installations under concrete, asphalt, or
otherwise consolidated conditions. A hole is drilled through the surface to the dimensions of
the drill bit equipped to the rotary hammer.

PETREX soil gas samplers are placed at the bottom of each drilled hole. For retrieval
purposes, a cleaned galvanized steel wire is attached to each sampler. Aluminum foil is used
to plug each hole to approximately two inches below grade. Then each hole is capped to grade
with hydraulic cement. The hydraulic cement serves as protection from the external surface

environment.

To complete sampler installation, sampler locations are marked with paint (where applicable),
entered into a field notebook, and plotted on a field map.

SOIL GAS SAMPLER RETRIEVAL

PETREX soil gas samplers are retrieved following a time period that has allowed for the soil
gas emanating from the subsurface environment of a survey area to equilibrate with the
installed PETREX samplers. This time integration period is determined for each PETREX
soil gas survey based on time calibration data or site conditions. :

Retrieval operations are dependent on surface conditions and routinely consist of the following
two methods. '

The first method applies to grass covered or loosely consolidated soil conditions. A trowel is
utilized to expose the backfilled samplers; then with a pair of tongs, the samplers are brought
to the surface. At the surface, the samplers are sealed, cleaned, and labeled. Following
retrieval, all debris are gathered and the core hole is backfilled with original material.

The second method applies to concrete, asphalt, or other consolidated surface conditions. A
hammer and chisel is utilized to remove the hydraulic cement plug and expose the sampler.
By means of the pre-attached retrieval wire, the sampler is brought to the surface. At the
surface, the retrieval wire is removed and the sampler is sealed, cleaned, and labeled.
Following retrieval, each drill hole is backfilled and patched with cement or asphalt.

TIME CALIBRATION SAMPLERS

Time calibration samplers are included in PETREX soil gas surveys, as appropriate. These
samplers are included as a means of monitoring the loading rates of volatile and semivolatile
organic compounds (VOCs and SVOCs) emanating from the soil gas at a survey area onto the
PETREX collectors.

<
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During PETREX sampler installation, two sets of three to five time calibration samplers are
also installed at survey sample locations that best represent the range of soil gas response for
the survey area. These representative locations are determined based on previous soils and/or
groundwater studies and other site specific conditions such as gradient and potential source

areas.

The first set of time calibration samplers are generally retrieved within a week or less
following the initial installation and the second set one week later. Often, permanent on-site
personnel are instructed to perform time calibration sampler retrieval.

Lengths of exposure periods of the survey samplers for each survey are determined based on
the results of each respective set of time calibration samplers. Time calibration samplers are
usually analyzed within 24 hours upon receipt at the laboratory. At the first indication of
significant relative ion count intensities and significant total ion count values, the decision is
made to retrieve the entire complement of survey samplers. ‘

If there are no significant relative ion count intensities detected from the second set of time
calibration samplers, then the survey samplers are allowed to equilibrate in the field for a
maximum time period of up to 30 days. The average environmental PETREX soil gas survey
requires a collector integration period of one day to two weeks.

METHOD QA[ QC

Within every survey sampler, the two or three collector wires should have adsorbed identical
compounds. Like compounds on separate collectors relate an acceptable quality assurance
(QA) during the survey's analysis. The first wire is analyzed by Thermal Desorption/Mass
Spectrometry (TD/MS). The data from the first wire is reported on the relative response
maps. The second wire is retained for analysis by Thermal Desorption-Gas
Chromatography/Mass Spectrometry (TD-GC/MS), if warranted by the initial TD/MS analysis
of the second wire. :

Approximately ten percent of the total PETREX survey samplers contain three collector wires.
The third collector wire, a QC collector wire, is used by the operator to test the mass
spectrometer's operating conditions prior to survey analysis. Some of these quality control
(QC) collectors are also used to check the mass spectrometer sensitivity during survey
analysis. In addition, the QC collector may be used to compare the reproducibility of the
detected VOCs. |
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TRAVEL BLANKS

Two PETREX samplers, each containing a single collector wire, are included with each
PETREX soil gas survey as travel blanks. These blanks are analyzed with the survey samplers
to indicate whether there may have been contamination introduced to the survey samplers
during installation or shipment. If compounds other than normal atmospherics (e.g., COp,
H»0, N7, and Ar) are detected on the blanks, these results are taken into consideration in the
data presentation. This process, an initial step to data jnterpretation, involves the correction of
ion count values of the detected blank contaminants from the entire survey's data set. The
resulting ion count values are provided on the relative response maps.

MASS SPECTROMETER TUNING

An Extranuclear Quadrupole C-50 Mass Spectrometer or similar instrument, equipped with a
Curie-point pyrolysis/thermal desorption inlet, is used for collector analysis. Mass assignment
and resolution are manually adjusted using a Perfluorotributylamine (PFTBA) standard or a
built-in tuning program, depending on the instrument. A linear correction, based on the
known spectrum of PFTBA, is calculated. This correction is applied to a second PFTBA
spectrum. If correct mass (M/Z) values are obtained, the operator proceeds to the next tuning
step. If not, Step 1 is repeated until correct masses are obtained. :

Peak intensity ratios are set from the major peaks in the PFTBA spectrum using the following
values: :

Mass Spectrum
M/Z) Intensities
69 = 100%

131 = 48% + 5%
219 = 50% + 5%

During tuning, the ion signal for mass (M/Z) 69 of PFTBA is measured at a preset sample
pressure and detector voltage and compared to previous values at the same setting.

Electron energy is set to 70 electron volts. All other operating parameters, such as scans, scan
range, and mass offset, are established in the computer program. These values may only be
changed by the laboratory manager.

Tuning is performed at the beginning of a run so that an individual survey is analyzed at the
same set of instrument conditions. The samplers are analyzed in random order. '

<
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LABORATORY ANALYSIS

Periodic machine background and blank PETREX collector analyses are performed to assure
that there is no carry-over between successive collectors. If there are peaks present which are
not related to atmospheric gases, the supervisor is notified and the mass spectrometer is shut
down and cleaned as necessary. ’

A written sample mumber record is kept during the analysis to prevent accidental cross
numbering. The mass spectrometer control program contains appropriate "flag statements”
that prompt the operator with a warning if an input sample number has already been analyzed.
The operator then checks the current number, along with the disk storage location of the
previously entered number to identify the true numbering situation.

COMPOUND IDENTIFICATION

Compound identification is based on molecular weight, compound fragmentation, and isotope
distribution, as applicable. Each VOC exhibits a unique mass spectral signature. NERI
maintains a large library of spectra of individual compounds, accessible by computer. In
addition, the company maintains a large library of mass spectra of commonly used chemical
mixtures; e.g., gasolines, diesels, industrial oils and solvents, coatings, plastics, etc. These
spectra are used to assist in both compound and mixture identifications.

The ion count response of an indicator peak(s), representative of the compound and away from
interference by other compounds, is extracted for data presentation and mapping.

INTERPRETATION OF SOIL GAS DATA

Soil gas data (including PETREX) reflect volatile and semivolatile organics collected at a point
in the near surface. The sources of these volatile organics may be in the stratigraphic column
and/or in groundwater below the collection point. Thus, the organics can be derived from
surface spills, deposition, or migration into the deeper vadose zone, and groundwater. The.
soil gas survey reveals the areal extent of contamination and is the optimum guide in
identifying areas in order to develop a vertical profile, including the drilling of soil borings
and monitoring wells.

Soil gas data are always semi-quantitative in that multiple sources in soil and/or groundwater
cannot be differentiated. However, the higher ion responses are representative of higher
concentrations in the subsurface, given that geologic conditions are relatively consistent.

Due to chemical differences between individual compounds, including their ability to both
adsorb and desorb from the charcoal PETREX collector element, it 1s invalid to compare the
ion count of a compound at one-$ampling location to that of another compound.
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PETREX Relative Soil Gas Response Values

North Smithfield ANGS, Slatersville, Rl

Table 1

(in ion counts)

ANEPTEK Corporation

Sample
Number Gasoline Diesel/Fuel Oil

A.

L2 LY LY LY Ly WY

0~ N W N

[l
(e e}

11

[N T NG T N0 T N T N6 T N B N B e i e T
NN R N - O V00NN W

NN
L2 — O 0 X

wn S

DO

24,564
1,375
1,430

19,912

110,879
619
57,588
T

ND
133,322
218,077
91,825
29,778
ND

10,129

61,984

43,473
2,819

21,151

63,030

5,817,152
535,800
128,554
114,050

2,417,029
675,452
885,217
868,758

50,621

1,719,666

97,784

68,126

2,685,389

117,450
987,799
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Table 1
PETREX Relative Soil Gas Response Values

(in ion counts)

North Smithfield ANGS, Slatersville, R

ANEPTEK Corporation
Sample
Number Gasoline Diesel/Fuel O1l
36 269,056 11,731
37 221,462 8,731
38 T ND
39 90,507 ND
40 91,196 ND
41 7,190,290 3,117,008
42 329,328 1,151,093
43 402,774 70,630
44 817,531 536,098
45 3,883,497 284,293
46 165,474 ND
47 24776 1,383
48 2,582,176 168,418
49 635,727 112,997
50 90,223 27,943
51 13,206 6,617
52 45,872 1,397
53 1,437,331 33,130
54 159,397 10,473
55 T ND
56 T ND
57 T ND
58 T ND
59 703,406 . ND
.60 3,667,199 10,696,322
61 316,573 ND
62 1,856,655 4,996
63 1,166,522 ND
64 2,398,249 ND
65 T ND
66 T ND
67 8,113,850 14,793,612
68 - T ND
69 2,630 ND
.70 T ND
71 T ND
Page 2
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Table 1
PETREX Relative Soil Gas Response Values
' (in ion counts)
North Smithfield ANGS, Slatersville, RI

ANEPTEK Corporation
Sample
Number Gasoline Diesel/Fuel Oil
72 T ND
73 10,043 ND
74 14,758 ND
75 44,733 ‘ND
76 22,041 ND
77 3,042 ND
78 ND ND
79 ND ND .
80 3,388 ND
900 ND ND Travel Blank
901 ND ND Travel Blank
Notes:
1. The C6-C10 aromatics were summed to represent gasoline.
2. The C9-C14 aliphatic hydrocarbons were summed to represent diesel/fuel oil.
3. ND = Not Detected :
4. The presence of naturally occurring aromatic terpenes, a class of compounds

generated by vegetation, masked the identification of gasoline aromatics.
However, review of the mass spectra suggests that there were no other
hydrocarbons present that would indicate the presence of gasoline.




Table 3
Additional Compounds Detected in Soil Gas
North Smithfield ANGS, Slatersville, RI

ANEPTEK Corporation

Sample Relative Résponse

Compound Location (in ion counts)
TCE 24 318,638
74 24,632
PCE 15 16,238
24 26,214
36 491,484
37 80,379

TCE - Trichloroethene
Indicator Mass Peak(s) 130

PCE - Tetrachloroethene
Indicator Mass Peak(s) 164

2185-2.1x2
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, Histograms Used to Determine Contour Intervals
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APPENDIX E
Plates 1-3
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APPENDIX B
FIELD GC SCREENING RESULTS
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FIELD GAS CHROMATOGRAPHY PROJECT
SOIL HEADSPACE ANALYSIS
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FIELD GAS CHROMATOGRAPHY PROJECT
SOIL HEADSPACE ANALYSIS
North Smithfield Air National Guard Base
Slatersville, Rhode Island '

INTRODUCTION

ECT has comp!eted a Field Gas Chromatography Project at the above-referenced property
(SITE). at the request of Mr. Jeffrey Healey of ANEPTEK Corporatlon (Chent) This report is

This Field Gas Chromatography Project was conducted between November 29 and A
December 6,.1994, in order to.identify volatile hydrocarbons and chlorinated: solvents,
specifically bénzene, toluene, ethyl benzene, xylenes (BTEX), trichloroethene (TCE), 1,1,1-
trichloroethane (TCA), dichlororethene (DCE), and perchloroethene (PCE), in sample
hsadspace from soil samples collected at the SITE. ECT tested 40 soil samples on SITE
(see RESULTS in TABLE 1) provided to ECT by the Client. A set of the sample
chromatograms are provided in Exhibit B.

'INSTRUM ENTATION

An SHi Model 8610 gas chromatograph (GC), equnpped with a 15-meter capxllary column
and photoionization detector (PID) was used to analyze samples on SITE. Data was
acquired with an SR Peak Il compuiter-based software system.

METHODOLOGY

Method blanks and standards were analyzed daily to maintain quality control. A calibration
was established based upon a standard prepared with BTEX, TCE, TCA, DCE, and PCE
obtained from Supelco, Inc.

Identification of the anaiytes is basad on a comparison of the retention times for the
detected peaks against those associated with the calibration standard. Calibration
standards were generally analyzed at the beginning and end of each day, after 8 to 10
samples, and after a transfer of the mobile laboratory to a naw Area of Concern (AOC).
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North Smithfield ANG
Slatersville, Rhode Island
ECT Job #ANEPT.01446L3

Quality Assurance/Quality Control

In order to evaluate the precision of the sampling and analytical methodology, samples of a
21.75 ugfl of benzene to 41.5 ugfl of perchroloethene calibration standards were analyzed at
the beginning and end of each day as well as after every 8 to 12 samples analyzed. The
concentration for toluene in the standard samples ranged from a low of .134 mg/l to a high
of .171 mgfl (relative percent difference range of 12.2 to 12.9 %) while the total xylenes
concentration ranged from a low of .732 mg/l to a high of .961 mg/l (relative percent
difference range of 13.5 to 14.1 %).

Soil Samples

Approxxmately 2 mis of each soil sample were coilected by the Client and associated
sampling subcontractor, from split-spoon samples collected from the borings, and .
transferred into a 40 ml VOA vial containing 30 mis of distilled water. . After resealing the
vial, it was agitated for one minute and placed in a water bath at 40° C for five (5) minutes
allowing the headspace to reach equilibrium. Subsequently, a 200 ul aliquot.of sample was
injected into the GC for analysis. Results were calculated as parts-per-billion (ppb).

Supporting materials follow.

ENVIRONMENTAL CONTROL TECHNOLOGIES, INC.

//( C*Z./Q

drew C. Tingl
ro;ect Managerf/Hy rogeologlst

enclosures
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EXHIBIT A
LIMITATIONS

The conclusions and recommendations contained in this Field Gas Chromatography
report aré based solely on conditions that existed at the time of the survey and on the
services provided, and are not based on scientific tasks or procedures beyond those
described or beyond the budgetary and time constraints imposed by ANEPTEK
Corporation (Client). The stated conclusions and recommendations represent the
best professional judgement of Environmental Control Technologies, Inc. (ECT) and
should not be construed as statements of scientific certainty. Specifically, ECT does
not and cannot represent that the SITE contains no asbestos containing materials;
solid waste; hazardous materials, substances, or wastes; petroleum products or
other latent conditions beyond those observed during this Field Gas Chromatography
report. No other warranty, expressed or implied, is made. )

This Field Gas Chromatography report approximates environmental conditions at the
SITE. Moreover, contamination and sources of contamination may not yet have
manifested themselves at the time of the survey. In addition, ECT can not predict
which potential issues will become actual problems, legal or otherwise, because laws
and enforcement priorities may change and environmental conditions at the SITE
may also change over time.

The analyses and conclusions in this report may be based in part upon chemical test
data provided by other sources referenced herein and are contingent upon their
validity. ECT did not attempt to independently verify the truthfulness, accuracy or
completeness of all information reviewed or received during this study, and EDT
disclaims any liability that may arise from its reliance on such information.

Observations were made of the SITE as indicated in this report. Where access to
portions of the SITE was unavailable or limited, ECT renders no opinion as to the
presence or potential presence of hazardous materials, substances or wastes, or
petroleum products in those portions of the SITE.

This Field Gas Chromatography report did not include an investigation as to whether
any and all activities performed on the SITE have been granted all required
environmental permits or licenses, or are or have been conducted in compliance with
any or all applicable environmental laws and regulations. Accordingly, ECT makes
no representations and offers ne opinions as to whether any and all activities
performed thereon are, or have been, conducted in compliance with all applicable
environmental laws and regulations.
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Inspections for asbestos containing materials (ACM), airborne radon and lead paint
are outside of the scope of this Field Gas Chromatography report, however, to the
extent that ECT becomes aware of the potential presence of one or more of these
materials as a consequence of our visual inspection or record review, ECT will report

this information to Client.

This Field Gas Chromatography report was prepared solely for the exclusive use of
Client in accordance with generally accepted scientific practices strictly for use as a
preliminary environmental evaluation of the SITE, and no other party may rely upon
the information contained herein. ECT acknowledges and agrees that Client may
convey this report to the seller, Title Insurer or others directly associated with the
transaction of the SITE. No warranty, expressed or implied, is made or extended to
any such third parties, all of whom may rely upon the information in this report at
their own risk and without any legal recourse against ECT, its officers, directors,
employees or agents, regardless of the legal basis for their claims; provided,
however, that no third party may rely upon this report unless it agrees to be bound
by these terms. To the extent that any warranty is made in this Field Gas
Chromatography report, it may not be assigned by Client to any other party.

ECT makes no guarantee, warranty, or other representation that this report will -
necessarily be found in-a judicial process to satisfy the "all appropriate inquiry”
standard set forth in the Comprehensive Environmental Response, Compensation
and Liability Act, 42 U.S.C. Section 9601 et seq., or in its analogues set forth in
comparable state or local statutes, ordinances, rules, or regulations.
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SOIL BORING/MONITORING WELL LOGS
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ANEPTEK Sheet __ 1 of 1
CORPORATION .
BORING LOG Boring No. __58-01

PROJECT North Smithfield ANGS DATE 11/29/94 LOCATION __N. Smithfield Air
JOB NO. 94110.32 TIMES 10:50 a.m. - 12:10 p.m. National Guard, North Smithfield, Ri
CONTRACTOR HSA (4.257) GROUND SURFACE ELEVATION
DRILLER Seaboard DRILL RIG TYPE Mobil B—53
CONSULTANT _Hager GeoScience, Inc. WEATHER/TEMP. __clear, sunny/50's COMMENTS _continuous sompling in

LOGGED BY J. Haoger

DEPTH TO WATER TABLE

75° AOC B

FT.

SAMPLING SAMPLE DESCRIPTION
DEPTH
BELOW SPT) HNU
GFB]ADE E(BLOWS PEN REC TYPE
(Fl) | per &
2
1 4 24 17 SPT Moist, brown, fine to coorse sand, little to some silt,
3 trace coarse to fine gravel.
2 3 ’ HNU — Oppm
11
3 g 13 PT Jop 3°: As above.
%?0 20° S lower 10°: Moist, very dense, gray fine sand, troce silt,
trace coarse to fine gravel.
4 100/2" HNU — Oppm
10
5 19 24" g SPT Moist, dense, gray fine sand, trace coarse to medium
20 sand, trace silt, trace fine to coarse gravel.
& 15
20 . " "
7 10 24" 13 SPT Moist, medium dense gray fine sand, troce coarse to
5 medium sand, trace silt, trace coarse to fine gravel.
8 8
9/5 . i
9 100/0" 5° o spT | No recovery. Wet, gray sond and silt on outside of spoon.|yny — oppm
10
11 Refusal at 8.4° with both spoon and augers.
12 End of boring at 8.4" grouted to surface.
Note: augered through gravel and cobbles beginning
13 at ~3'.
14
15
16
17
18
19
20
GRANULAR SOILS COHESIVE SOILS (SPT) PROPORTIONS | WATER CONTENT
BLOWS /FT. DENSITY BLOWS/FT. DENSITY Standard Penetrotion Test= PEN — Penetrated
REC — Recovered roce -
<4 V. LOOSE 2, ‘SLOFSTOW 140 . weight foking oA — rataStem x| 101 20% o
4-10 LOOSE i:B M. STIFF 307ento o teo foot long 2 :)‘ x Spoon Some 20 to 35X W = wet
. o - toionization
10-30 M. DENSE 8-15 STIF‘F 0., 3pit spoon sompler o And 35 to 50X
30650 DENSE 15-30 V. STIFF
>5 V. DENSE >50 HARD

+ Measured ot end of drilling. During drilling, W.T. measured ot 8.4’
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ANEPTEK Sheet __1__of __1
CORPORATION .
BORING LOG Boring No. __S8-02
PROJECT North Smithfield ANGS DATE 11/29/94 LOCATION __N. Smithfield Air
JOB NO. 94110.32 TIMES ~2:30 — 4:10 p.m. National Guard, North Smithfield, R!
CONTRACTOR GROUND SURFACE ELEVATION
DRILLER Seaboard DRILL RIG TYPE HSA (4-25”) Mobil B—53
CONSULTANT _Hager GeoScience, Inc. WEATHER/TEMP. __Clear, sunny, 50’s COMMENTS _Samples — every 5’
i WL .1 .
LOGGED BY. J. Hager DEPTH TO WATER TABLE _—9___”_ in AOC B W.L. ot 2.1" after 16 hrs
after 10 minutes.
SAMPLING SAMPLE DESCRIPTION
DEPTH
BELOW (SPT) HNU
GRADE | BLOWS PEN REC TYPE
1) leer e
4 Top 2°: Moist, loose brown fine to coarse sand with grass
1 8 24 6 SPT fragments, little to same silt, trace coarse to fine gravel. [yNU = Oppm
10 Lower 4°: Moist, medium dense light brown fine sand,
2 trace coorse to medium sand, little silt, trace coarse fine
12 gravel.
3
4
5
6 22 Top 2°: Moist, di d light b fil d, t
31 4" PT [s] K OIS meaium ense, Hug rown fine sand, trace
33 2 20° S coarse to medium sond, trace to little silt, trace coarse [HNU = Oppm
to fine gravel.
7 35 slower 18 : Wet, dense gray fine sond, trace silt, trace
coarse medium sond, trace coarse to fine gravel.
8
9
10 HNU = Oppm
Augered to 10" — rare cobbles, very dense. No SPT PP
sample taken at 10°. Cuttings are gray fine sand and silt,
11 little clay, trace coarse to medium sand, trace coarse
to fine gravel.
12 End of boring at 10°. Grouted to surface.
13
14
15
16
17
18
19
20
GRANULAR SOILS COHESIVE SOILS (SPT) PROPORTIONS | WATER CONTENT
- BLOWS/FT. DENSITY BLOWS/FT. DENSITY Stondard Penatration Teste PEN — Penetroted
REC —~ Recovered roce o =
<4 V. LOOSE <2 V. FSTOFT 140 1. weight falfng o ot stom | .
4-10 LOOSE 2-4 b £ 307omo @ two foot long 2~ | S5 7 SPRt Spoon Some 20 to 35% W = wet
10-30 M. DENSE 4-8 . M. STI‘.F 0.0. 5% spoon sampizr PID — Photojonization And 35 to 502
30-50 8-15 STIFF Detector
350 DENSE 15-30 V. STIFF
V. DENSE >50 HARD

= Color change

{ond change to medium dense to dense)estimated at 5.5
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CONSULTANT Hoger GeoScience, Inc.
LOGGED BY__J-_Hager

WEATHER/TEMP. __clear. sunny, 50°'s

DEPTH TO WATER TABLE
at end of boring.

ANEPTEK Sheet 1 of 1
ATION .
CORPORATI BORING LOG Boring No. _SB-03
PROJECT North Smithfield ANGS DATE 11/30/94 LOCATION __N. Smithfield Air
JOB NO. 94110.32 TIMES 10:45 a.m. — 12:10 p.m Notional Guard, North Smithfield, RI
CONTRACTOR 495" HSA GROUND SURFACE ELEVATION
DRILLER __Seaboard DRILL RIG TYPE _Mobil B-53

COMMENTS Continuous sampling; MW—01

planned if water comes into hole.

>10 FT.

SAMPLING SAMPLE DESCRIPTION
DEPTH
BELOW (SPT) HNU
GRADE | prows PEN REC TYPE
(LY | per 6
*
1 4 24" v SPT L . | ) HNU = Oppm
Moist fill, loose brown coorse to fine sand, little silt, trace
5
2 3 coarse to fine gravel.
3 .
3 3 24 5 SPT )
3 Moist fill, medium brown coarse to fine sand, trace to
4 10 little silt, trace coarse to fine gravel.
12
5 11 24" a SPT i .
9 No recovery — spoon hit obstruction at 6" — pushed
6 4 obstruction out of the way, but collected no sample.
7 Top_4": As above (SPT SB-03 ~ 04.5) but wood frag—
7 5 24- 10" SPT ments Iin spoon. ( ) HNU = Oppm
18 Bottom 6°: In grass sleeve — change to natural fill
8 25 material within sleeve: Moist dense to very dense fine gray
20 sond, trace silt, trace coarse to medium sand, trace
9 25 oar 18 Pt coarse to fine gravel.
40 A Moist very dense fine gray sand, trace coarse to medium
10 47 sand, troce silt, trace coarse to fine gravel.
63
1 28 18.5 18" SPT Moist, very dense, gray fine sond, little coarse to medium { HNU = Oppm
63 sand, trace silt, traoce coarse to fine grovel.
12 103305.. Refusal with spoon at 12.5. HNU = Oppm
13 Augered to 12°. Boring was dry at completion. Left open
overnight to determine if water will collect.
14 End of boring at 12.5'.%=
15 Grouted to surface on 12/2/94.
16
17
18
19
20
GRANULAR SOILS COHESIVE SOILS (sPT) PROPORTIONS | WATER CONTENT
BLOWS/FT. DENSITY BLOWS/FT. DENSITY Stondord Penetration Test= PEN ~ Penetroted
REC — Recovered Troce O to 30X D = Dry
<4 V. LOOSE <2 \éo;.—STOFr 140 to. weight folling HSA - Holiow—Stam Auger Littie 10 to 20% N = Moit
4-10 LOOSE i:g M. STIFF 30"0nto o two foot long 2 | S5~ Selt Spece Some 20 to 35X W - wet
10-30 M. DENSE | g_45 STIFE. 00 sft spoon sompler |79 T LR s 3 10 5%
30-50 DENSE 15-30 V. STIFF
>50 V. DENSE >50 HARD

*

»+» Boring still dry ofter 24 hours.

Gravel at surface down to 0.5°. Driller shoveled away gravel to reach sand ot

0.5" ond started sampling there.
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ANEPTEK Sheet _1 of 1
CORPORATION .
BORING LOG Boring No. __sB-04
PROJECT North Smithfield ANGS DATE 11/30/94 LOCATION __N. Smithfield Air
JOB NO. 94110.32 TIMES 2:05 pm — 2:55 pm National Guard, North Smithfield, Ri
CONTRACTOR 495" HSA GROUND SURFACE ELEVATION
DRILLER _Seaboard DRILL RIG TYPE _Mobit B—53

CONSULTANT _Hager GeoScience, Inc. WEATHER/TEMP. _clear, sunny, 50°s COMMENTS __Sampling every 5 in
LOGGED BY__J- Hager DEPTH TO WATER TABLE _~10.5 FT. AOC C
i during drilling
SAMPLING SAMPLE DESCRIPTION
DEPTH
BELOW (SPT) HNU
GRADE | Blows PEN REC TYPE
L) | per &
1 Moist fill, very loose, brown fine sand, trace coarse to
1 1 24" 12" SPT medium sand, trace little silt.
4
2 3 HNU = Oppm
3 Augered through cobbles to 5.
4
5
1 Moist fill, medium dense, brown fine sand,.trace coarse to
3 2 24" 5 SPT medium sond, little silt, troce coarse to fine grovel, several
14 fragments of coarse gravel broken by spoon. Stem root
fragments.
7 30
4 ”»
8 12 24 J SPT Moist fill, medium dense, brown fine sand, trace caorse to
' medium sand, little silt, trace coarse to fine gravel. Stem
9 4 root fragments. HNU = Oppm
10 Augered through cobbles to 10°.
9/5°100/2]1 5" o SPT No recovery.
n Spoon refusal at 10" 5 1/27.
12 Auger refusal ot 10.5°.
Cutlings wet.
13 .
End of boring at 10.5°. Grouted to surface.
14
15
16
17
18
19
20
GRANULAR SOILS COHESIVE SOILS (sPT) PROPORTIONS | WATER CONTENT
BLOWS/W. DENSITY BLOWS/FT. DENS”Y Stondord Penetration Test= PEN - Penetrated
REC ~ Recovered Troce 0 to 10X -
<4 V. LOOSE 534 \éogloﬂ w: th. weight foling HSA — Hollow—Stem Auger Uttte m‘him z N ‘::ﬁ
4-10 LOOSE ‘FF 30 onto o two foot long 2~ | 55 = SeRt Spoen Some 20 to 35% W = wet
10-30 M. DENSE 4-8 M. STi 0.0. s3pit spoon sompler PID — Photoionization And 35 to SOX
30-50 - 8-15 STIFF Detector
DENSE 15-30 V. STIFF
>30 V. DENSE >50 HARD
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ANEPTEK Sheet 1 of 1
CORPORATION .
BORING LOG Bor'ng NO» SB—OS

PROJECT North Smithfield ANGS DATE 11/30/94 LOCATION __N._ Smithfield Air
JOB NO. 94110.32 TIMES 4:00 pm — 5:30 pm Nationa! Guard, North Smithfield, Ri
CONTRACTOR 4.25" HSA GROUND SURFACE ELEVATION
DRILLER Segboard DRILL RIG TYPE Mobil B-53
CONSULTANT _Hoger GeoScience, Inc. WEATHER/TEMP. __cleor, sunny 50's =+ COMMENTS _Sampling every 5’

LOGGED By__Y- Hager

DEPTH TO WATER TABLE
after completion of boring

14.5 FT. *4

SAMPLING SAMPLE DESCRIPTION
DEPTH
BELOW (SPT) HNU
GRADE | gLows PEN REC TYPE
(F) |per &
0 — 0.5 — Pavement
1 17 24" 18° SPT Moist fill, dense, dark brown fine to caorse sand, little HNU = Oppm
24 silt, trace coarse to fine gravel.
Tip of spoon contained reddish brown fine sand, trace
2 21
2 coarse to medium sand, little silt.
3 Augered through cobbles to 5' (out of fill by 5').
4
5
27
6 66 17 17 SPT Moist, very dense, light brown coarse to fine sond, little JHNU = Oppm
15075 coarse to fine gravel, trace silt. Severol cobbles broken
by spoon.
7
8
Augered through cobbles to 10'.
9 HNU = Oppm
10
11
11 12 24" 147 SPT Wet, dense, light brown fine sond trace silt, trace to
22 medium sond, trace coarse to fine gravel.
12 28
13
14 Augered *through cobbles to 15°
15
22 Wet, very dense, light brown fine sand, trace coarse to
16 45 20.5" 147 SPT medium sand, troce silt, trace coarse to fine gravel. HNU = Oppm
70 Tip of spoon possible sampled bedrock, fragments of
17 700/25" nmwi::socosnﬁt\eist (musconite) and fine gray sand with
18 Refusal of spoon at 16" 8.5".
End of boring ot 16.7".
19 Grouted to surface 12/1/94.
20
GRANULAR SOILS COHESIVE SOILS (sPT) PROPORTIONS | WATER CONTENT
BLOWS/FT. DENSITY BLOWS/FT. DENSITY Stondard Penetrotion Test= PEN ~ Peneiroted
REC — Recovered Troce 0 to 10X i
<4 V. LOOSE 534 \éOSTOFT 140 . weight faking HSA — Hollow-Stem Auger Litte 10 to 20% z = Zn
4-10 LOOSE -8 M. STIFF 307onto o two-foot long 2 :'so‘_':‘;wm Some 20 to 35X W = et
10-30 M. DENSE 8-15 S‘hFF" 0.D. spit spoon sompler D.bcows-x And 35 to 50%
30-50 DENSE 15-30 V. STIFF
>50 V. DENSE >50 HARD

« Dork before boring completed.

«+ W.L. 11.0° aofter 14.5 hours. (Boring left open overnight and grouted on 12/1/94)




ANEPTEK Sheet 1 of 1
CORPORATION .
BORING LOG Boring No. _ S8-06
7 | PROJECT North _Smithfield ANGS DATE 12/1/94 LOCATION __N. Smithfield Air
& | JoB NO. __94110.32 TIMES 10:00 om — 10:50 om National Guard, North Smithfield, RI
CONTRACTOR 425 HSA GROUND SURFACE ELEVATION
DRILLER Seaboard DRILL RIG TYPE Mobil 8-53
Y CONSULTANT _Hager GeoScience, Inc. WEATHER/TEMP. _ clear, cold, 30's COMMENTS _ Sampling every S°
l LOGGED BY. J. Hoger DEPTH TO WATER TABLE 7.8 . on lawn in front of building
after completion of boring
fo- SAMPLING SAMPLE DESCRIPTION
l DEPTH
BELOW (SPT) : HNU
GRADE | gLows PEN REC TYPE
_ (FT.) PER 6
3 Moist fill, grass ot surface with roots to 2". Then dense,
1 20 24" 13" SPT- dark brown to brown fine to coorse sond, little silt, troce [HNU = Oppm
15 coorse to fine gravel. Broken cobble in spoon tip.
. -
L 2 10
l ) 3
- Augered through cobbles to 5'.
' 4
I“ 5
39
o 6 55 24 17 SPT | Upper ~4": As above. - HNU = Oppm
47 Lower_8": Moist fill, very dense, fine gray—brown sand,
7 42 trace coarse to medium sand, trace silt, trace coarse
to fine gravel. Broken cobble lodged in spoon tip.
v 8
' 9
10
. 11
11 19 24" 18" SPT Wet, dense, brown fine sand, trace coorse to medium
‘ 34 sond, little silt, trace coarse to fine gravel, 2° x 1" piece
12 47 of gravel in spoon (granite).
3
13 End of boring at 12".
14 Grouted to surface 12/2/94.
5
15
16
’l' 17
18
19
26 1
GRANULAR SOILS COHESIVE SOILS (sPT) PROPORTIONS | WATER CONTENT
BLOWS/FT. DENSITY BLOWS/FT. DENSITY Stondord Penatration Test= PEN ~ Penetroted
- REC ~ Recovered Trace O to 10X O = Dy
<4 V. LOOSE <2 V. SOFT 140 1b. weignt fafing HSA - Hollow—Stem Auger Little 10 to 20% ¥ = st
4-10 LOOSE 2—4 SOFT 307onts o two foat lang 2 [ SS = SPR Spoon Some 20 to 35% W = Wet
10-30 M. DENSE 4-8 M. STIFF 0.0, 308t 3poon sampler PID — Photoionization and 35 o 80
30-50 8-15 STIFF . Detector
>56 DENSE 15-40 V. S’I;[FF
V. DENSE >50 HARD

« Water encountered ot 8’ during drilling. Rose to 7.8" ot end of drilling and continued to rise thereofter.

+« Fstimcte chonge to notural material ot ~5 1/2
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ANEPTEK
CORPORATION .
BORING LOG Boring No. _SB-07
PROJECT North Smithfield ANGS DATE 12/1/94 LOCATION __N. Smithfield Air
JOB NO. 94110.32 TIMES 12:10 pm — 12:30 pm National Guard, North Smithfield, Ri
CONTRACTOR 4.25" HSA GROUND SURFACE ELEVATION

CONSULTANT Hager GeoScience, Inc.

LOGGED By__J- Hoger

WEATHER/TEMP. _ clear, cold, 30°s

DEPTH TO WATER TABLE 7

at end of boring

FT.

COMMENTS __Sampling every 5’

SAMPLING
DEPTH

SAMPLE DESCRIPTION

BELOW
GRADE
(F1)

(SPT)
BLOWS
PER 6"

PEN REC

TYPE

HNU

24" 12

0 — 0.5’ Pavement
SPT

© |0 ]co|c

End of boring ot 5.

10

11

12

13

14

15

18

19

20 k_________

Moist fill, medium dense, dark brown to brown coarse to
fine somd, trace silt, moist little coarse to fine gravel.

Augered through cobbles to 5.
Auger refusal ot 5° bedrock. No probable water detected. -

Boring grouted to surface.

HNU=0.2ppm»*

GRANULAR SOILS

CORESIVE SOILS

(SPT)

BLOWS/FT. DENSITY BLOWS/FT.

DENSITY

Stondard Penetrotion Test=

<4 V. LOOSE ;g .
4-10 LOOSE P
10-30 M. DENSE 8Lis
30-50 DENSE

15-30
>50 V. DENSE >50

V. SOFT
SOFT
M. STIFF
STIEF
V. STIFF
HARD

140 15, weight foling
"

30"0nto o two foot long 2
0.D. apht spoon sampler

PEN — Penelroted

REC — Recoversd

HSA ~ Hollow—Stem Auger

SS - Split Spoon

PID — Photolonization
Detector

PROPORTIONS | WATER CONTENT

Troce 0 to 10X
Utte 10 to 20Z
Some 20 to 35%
And 35 ta 50%

D = Dey
M = Moist
W o= Wel

'

HNU reoding slightly above O appears to be bockground in this area offected

by exhoust fumes from the rig.
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ANEPTEK Sheet 1 of 1
CORPORATION .
BORING LOG Boring No. __S8-08
PROJECT North Smithfield ANGS DATE 12/1/94 LOCATION __N. Smithfield Air
94110.32 1:50 pm — 2:20 pm National _Guard, North Smithfield, Ri
JOB NO. TIMES = = “between building 102 aond 104
CONTRACTOR GROUND SURFACE ELEVATION

CONSULTANT Hager GeoScience, Inc.
LOGGED BY__J:_Hoger

WEATHER/TEMP.

DEPTH TO WATER TABLE __65 _ FT.
at end of drilling

clear, cold, 30’s

COMMENTS Sampling every 5’

SAMPLING SAMPLE DESCRIPTION
DEPTH
BELOW SPT HNU
GRADE f(aLovzs PEN REC TYPE
(FT) | per 6 :
0 — 0.5’ Pavement
1 30 24° g SPT Moist fill, medium dense, brown fine sond, trace coarse o] UNU=0Oppm
11 medium sand, trace silt, troce coarse to fine gravel
2 9
12 Augered through cobbles to 5'.
3
4
5
20
6 20 24" 14" SPT Top 2°: As above. HNU=0ppm
15 sLower 12°: Wet fill, dense, light brown fine sand, trace
7 11 coorse medium sand, little silt, trace coarse to fine gravel
8 End of boring at 7°. Grouted to surface.
9
10
11
12
13
14
15
16
17
18
19
20
GRANULAR SOILS COHESIVE SOILS (sPT) PROPORTIONS | WATER CONTENT
BLOWS/FT. DENSITY BLOWS/FT. DENSITY Stondord Penetration Test= PEN — Penetroted
REC — Recovered roce -
<4 V. LOOSE <2 V. SOFT 140 b, weight foling HSA - Holbow—Stem Auger Lm. :’DZ':; : . '::_d
4-10 LOOSE 2 SOF T | e ootz 7[5 - s e Some 2010 355 | W o wa
10-30 M. DENSE 8_15 S1.'IFF 0., spit spoon sompler mo - ;:‘:::‘“‘“’" A 35 to 50X
30-30 DENSE 15-30 V. STIFF
>30 V. DENSE >50 HARD

Estimote change to notural moteriol ot ~5'.
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ANEPTEK Sheet 1 _of 1
CORPORATION .
BORING LOG Boring No. __sa-0s
PROJECT North _Smithfield ANGS DATE 12/2/94 LOCATION __N. Smithfield Air
JOB NO. 94110.32 TIMES 11:25 oam — 12:20 pm National Guard, North Smithfield, Rl
NE of bidg 110
CONTRACTOR GROUND SURFACE ELEVATION
DRILLER __Seaboard DRILL RIG TYPE HSA 4.25°, Mobil B-53 | _AQC A
CONSULTANT _Hager GeoScience, Inc. WEATHER/TEMP. _partly cloudy, ~30°F COMMENTS
LOGGED BY__J- Hoger DEPTH TO WATER TABLE 83  FT.
after ~ 1 hour
SAMPLING SAMPLE DESCRIPTION
DEPTH
BELOW (SPT) HNU
GRADE | BLows PEN REC TYPE
1) Irer 6
O — 0.5 Pavement
1 12 24" 19° SPT Top 13°: Moist fill, red—brown fine sond, trace medium HNU = Oppm
14 To coarse sand, trace silt, little coarse to fine gravel
2 sLower ~6": (change in brass sleeve) Moist, dense, light
16 brown fine sond, trace coarse medium sond, troce silt,
3 25 trace coarse to fine gravel.
4 Augered through cobbles to 5.
5
22 Moist, tip of spoon wet. dense, gray—brown fine send
» . 8 . . - . HNU =
6 19 24 15 SPT trace coarse to medium sond, trace silt, trace fine gravel. v Oppm
15
7 18
8 Augered to 10’ through occasional cobbles.
9
10
26 "
" Wet, very dense, gray—brown fine sand, trace coarse to
L 46 24 20° SPT medium “sand, trace fine to coarse gravel, little silt. HNU = Oppm
54
12 51 End of boring at 12’. Grouted to surface.
13
14
15
16
17
18
19
20
GRANULAR SOILS COHESIVE SOILS (sPT) PROPORTIONS | WATER CONTENT
BLOWS/FT. DENSITY BLOWS/FT. DENSITY Standard Penetration Test— PEN - Penetrated
REC -~ Recovered roce -
<4 V LOOSE <2 v' SOFT 140 . weight folting HSA — Mollow—Stemn Auger :J\Uc ‘Oou:a ‘::X l:‘ - ‘::;"
4-10 LOOSE 2-4 SOFT 30 onto a twe foot long 2 SS - Spét Spoon Some 20 to 35% w = wet
4-—-8. M. STIFF 0D, spit sompler PD - Pnotoionization And 35 to SO%
10~30 M. DENSE 8-15 STlFFv - poon Detector
30-50
DENSE 15-30 V. STIFF
>50 V. DENSE >50 HARD
« Out of fill at ~ 1 1/2° — 2 below ground surface.
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ANEPTEK Sheet 1 of 1
CORPORATION .
BORING LOG Boring No. _SB=10
PROJECT North Smithfield ANGS DATE 12/2/94 LOCATION __N. Smithfield Air
JOB NO. 94110.32 TIMES 1:30 pm — 2:30 pm Nationo! Guard, North Smithfield, RI
corner of building 110

CONTRACTOR cigumg SURFACE ELEVATION
DRILLER __Seaboard DRILL RIG TYPE _4.25" HSA, Mobil B=53 c

CONSULTANT _Hager GeoScience, iInc.

LOGGED BY__J- Hager

WEATHER/TEMP. partly cloudy, ~30" F

DEPTH TO WATER TABLE
during drillings ofter 72 hours

~7 28

COMMENTS _Continuous_sampling

4

-—-‘.- .-In_- - . -‘.-4 - .
- B . i . - T 1

SAMPLING SAMPLE DESCRIPTION
DEPTH
BELOW (sPT) HNU
GRADE | BLOWS PEN REC TYPE
(F1) |per &
19 Moist fill, coarse gravel ond asphait at surfoce, medium
1 14 24" 13 SPT dense, dark brown to brown coarse to fine sand, little HNU=0 ppm
9 7 silte, trace coarse to fine gravel.
2 7 HNU=0 ppm
3 Top 3°: As above.
3 18 24" 19" SPT + Bottom_16": Moist, dense, light brown to gray—brown
25 fine sand, trace coarse to medium sond, trace silt, trace |HNU=0.5ppms=
4 30 fine gravel. A HNU=8ppm +s
5 18 4 18 SPT Moist, dense, light brown to gray—brown silty fine sand,
18 2 trace coarse to medium sand, trace coarse to fine gravel, |HNU=3.5 —
17 trace clay, broken cobble in spoon. - |5 ppm
6 20 (sample in
9 . Spoon tip wet, dense, gray—brown silty fine sand, trace spoon)
7 17 24 17 SPT coarse to medium sand, trace coarse to fine gravel, troce
30 clay.
8 22 . HNU=0
Augered to 7°. Cuttings wet. HNU at drill bit =10 ppm PP
9 HNU in breothing zone = 0.4 ppm.
o End of boring ot 8. Grouted to surface.
1
11
12
13
14
15
16
17
i8
19 I
20
GRANULAR SOILS COHESIVE SOILS (sPT) PROPORTIONS | WATER CONTENT
BLOWS /FT. DENSITY BLOWS/FT. DENSITY Standord Penetration Test= PEN — Panatroted
REC — Recovered coce o -
<4 V. LOOSE <2 V. SOFT 140 . meight foting 1 toestom Ao | 10 0 208 " -
4-10 LOOSE 24 SOFT o | oo ot totiomg 2 7 |55 - 500 oo Some 2010 35% | w = wa
10-30 M. DENSE 4-8 M. STI 0. spft spoon sampler PID — Photoionization and 35 to 50%
30-50 8—15 STIFY Detactor
DENSE 15-30 V. STIFF
>30 V. DENSE >50 HARD

» Breathing zone.

=* At ground Tevel. Up to 17 ppm when wind died down.

+ Out of fill at ~ 2 1/2° ~ 3.
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ANEPTEK Sheet __1___of 1
ORATION .

CORP BORING LOG Boring No. SB=11
PROJECT ___North Smithfield ANGS DATE 12/5/94 LOCATION __N. Smithfield Air
JOB NO. 94110.32 TIMES 11:25 am — 12:15 pm National Guard, North Smithfield, Rl

of building 109 AOC A

CONTRACTOR : GROUND SURFACE ELEVATION
DRILLER Seaboard DRILL RIG TYPE 4.25 HSA, Mobil B-53

CONSULTANT _Hager GeoScience, Inc.
LOGGED BY J. Hager

WEATHER/TEMP.
DEPTH TO WATER TABLE

after drilling

rain, 40°s COMMENTS

7.5 fT.

SAMPLING SAMPLE DESCRIPTION
DEPTH
BELOW (SPT) HNU
GRADE | gLowS PEN REC TYPE
(FL) | per &
10 Moist fill, medium to dense coorse gravel, little medium
1 15 24" 12 SPT tg't.ﬁne gravel, little coarse to fine brown sand, trace HNU=0ppm=
si
2 10 +Tip of spoon contained fine brown sand, trace coorse
14 to medium sand, little silt, trace fine gravel.
3
Augered through cobbles to 5°. Strong odor in soil at 5.
4
HNU=20ppm
@ borehole
5
6 21 . Wet, dense, gray fine sandy silt, trace coarse to medium !-lNl;=C<)J.t‘;f‘;;>pm
21 24 12 SPT sand, trace coarse to fine gravel, trace little clay. In breathing
18 : Sheen on water in spoon. zone
7 16
HNU=0ppm
8 ] during augering
Augered through cobbles to 10°. HNU=7ppm
9 in ougers
HNU=0ppm
10 breathing
zone
22 Wet, very dense, gray fine sandy silt, trace coarse to
11 31 24 18" SPT medium sand, traoce fine gravel, trace clay.
12 2; End of boring at 12°.
13 Sheen on water in boring at completion of drilling.
Grouted to surface.
14
15
16
17
18
19
20
GRANULAR SOILS COHESIVE SOILS (sPT) PROPORTIONS | WATER CONTENT
BLOWS/FT. DENSITY BLOWS/FT. DENSITY Standard Penetration Test= PEN — Panetrated
v F_r REC — Reocovered Troce O o 10X D = Ory
<4 V. LOOSE <2 - SO 140 b. weight folfing HSA — Hollow—Stem Auger Uittt 10 to 20% M o= Mot
4-10 LOOSE 2-4, SOFT FF 3070nto o two foot long 2 SS - Spit Spoon Some 20 to 35% W o Wt
10-30 4-8 M. S® 0. spit spoon sompler PID ~ Photoionization And 35 to 50%
M. DENSE 8—15 STIFF Detector
30-30 DENSE 15-30 V. STIFF
>30 V. DENSE >50 HARD

+ Estimate change to natural materiol ot ~2'.

s+ Odor evident at ~

1.5%
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ANEPTEK * Sheet _1___of !
CORPORATION .
BORING LOG Boring No. __SB-12
PROJECT North_Smithfield ANGS DATE 12/5/94 LOCATION __N. Smithfield Air
JOB NO. 94110.32 TIMES 1:55 pm — 2:45 pm Nationa! Guard, North Smithfield, Ri
south of builging 107

CONTRACTOR GROUND SURFACE ELEVATION
DRILLER Seaboord DRILL RIG TYPE 4-25° HSA, Mobil B—33

CONSULTANT Hager GeoScience, Inc.

WEATHER/TEMP.

rain, 40's

COMMENTS HNU reodings becouse erratic

because of the rain

LOGGED BY__J- Hager DEPTH TO WATER TABLE ~9 _FT.
ofter drilling
SAMPLING SAMPLE DESCRIPTION
DEPTH
BELOW (sPT) HNU
GRADE | BLowS PEN REC TYPE
(F1.) PER 6
0 — 0.5° Pavement
1 23 24 6 SPT sMoist fill, medium dense, brown fine sandy silt, trace
12 coarse to medium sand, trace coarse fine gravel.
2 12
12
3 Augered through cobbles to 5'.
4 HNU=0ppm
5
17 Moist very dense, gray—brown coarse to fine sand, little
6 24 24" 14" SPT silt, troce coarse to fine gravel.
28 (cuttings wet at 7.5
7 33
8 Augered through cobbles to 10°.
9
10
33 Wet, very dense, gray—brown fine sandy silt, trace coarse
11 55 24" 15° SPT to medium sand, trace coorse to fine gravel, trace clay. N.D.
40 Broken cobble in spoon. ’
12 76
13
14 End of boring ot 12’. Grouted to surfece.
15
16
17
18
19
20
GRANULAR SOILS COHESIVE SOILS {(sPT) PROPORTIONS | WATER CONTENT
BLOWS /FT. DENSITY BLOWS/FT. DENSITY Stondord Penetrotion Test= PEN ~ Penetroted
REC — Recovered Trace G to 10% =
<4 V. LOOSE 534 ‘goFSTOW 140 1o, weight foking HSA — Hollow—Stem Auger Lt 10 to 202 i _ l:;
4-10 LOOSE -8 M. STIFF 30" oo a tvo foot tong 2 SS - Seit Spoon Some 20 to 35% W - wet
10-30 M. DENSE 815 S"i'lf"" 0. 3pit spoon s0mpler PO - ::.‘;‘:"m""“ And 35 to SOX
30-50 DENSE 15-30 V. STIFF
>50 V. DENSE >50 HARD
Estimate change to notural material at ~ 2 — 2 1/2".
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ANEPTEK Sheet __1 of _1
CORPORATION .
BORING LOG Boring No. _SB=13
PROJECT __North Smithfield ANGS DATE 12/6/94 LOCATION __N. Smithfield Air
JOB NO. 94110.32 TIMES 10:10 em — 11:00 am SI\:;otig;\al Guord, North Smithfield, Ri
CONTRACTOR GROUND SURFACE ELEVATION
DRILLER _ Seaboard DRILL RIG TYPE 4.25° HSA, Mobil B—53

CONSULTANT Hager GeoScience, Inc.

WEATHER/TEMP. _partly cloudy, 50’s

COMMENTS _Boring was_planned for
outside the fence, but ground was too

LOGGED BY_J- Hager DEPTH TO WATER TABLE _ 57 FT. :
after 3 hours soft for rig access.
SAMPLING SAMPLE DESCRIPTION
DEPTH
BELOW (sPT) HNU
GRADE | plows PEN REC TYPE
(1) | per &
0 -~ 0.5 Pavement
1 44 24 15° SPT *Moist fill, very dense, brown fine sand, trace coarse to HNU=0ppm s+
65 medium sand, trace littiw silt, litle coarse to fine gravel.
2 29 Broken cobbles in spoon.
- 23 Tip of spoon contained lighter brown fine sand.
3
4 Augered through cobbles to 5'.
5
18 . Moist, very dense, groy—brown fine sand, trace coarse to
6 33 24 12 SPT medium sond, trace silt trace coarse to fine gravel. ND
a4 -D.
7 71
8 Augered through cobbles to 10’
9
10
30 Wet, very dense, gray—brown fine sand, trace coarse to
11 100/4" 1Q° 6 SPT medium sand, trace little silt, trace coarse to fine gravel. N.D.
Spoon refusal in a cobble.
12
End of boring at 10.8’. Grouted to surface.
13
14
15
16
17
i8
15
20
GRANULAR SOILS COHESIVE SOILS (sPT) PROPORTIONS | WATER CONTENT
BLOWS /FT. DENSITY BLOWS/FT. DENSITY Stondord Penetrotion Test= PEN — Penctroted
REC — Racovered Troce 0 to 10X -
<4 V. LOOSE 534 gogrorr 140 B, weight falling HSA — Hollow—Stem Auger Litle 10 to 20% : - Dur:ct
4-10 LOOSE -8 M. STIFF 30700 a two foot long 2 | 55 = Spkt Spoon Some 20 to 35X W o~ et
- . o PD ~ Photolonization
10_;0 M. DENSE 8—15 ST]Ff 0.0. spit sgoon sompler Detector And 35 to 50X
30-50 DENSE 15-30 V. STIFF
>50 V. DENSE >50 HARD
Estimate change to natural moterial at ~ 2.5, «x HNU behaving very eratically — could not get repectable reodings.
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ANEPTEK Sheet __ 1 ___of __1
CORPORATION .
BORING LOG Bonng NO. §B-—14{MW—QZ
PROJECT North Smithfield ANGS DATE 12/6/94 LOCATION __ N. Smithfield Air
JOB NO. 94110.32 TIMES 11:25 am — 11:50 om National Guoard, North Smithfield, Ri
NW corner of site
CONTRACTOR GROUND SURFACE ELEVATION
DRILLER Seaboard - DRILL RIG TYPE 4.25" HSA, Mobil B—53
CONSULTANT _Hager GeoScience, Inc. WEATHER/TEMP. _partly_cloudy, 50's COMMENTS Boring was planned for outside
LOGGED By__J-_Hager DEPTH TO WATER TABLE 4 FT. the f_ence but ground was too soft
e " for rig occess — MW-02 instadlled
ofter drilling 3’ after 1 hour.
SAMPLING SAMPLE DESCRIPTION
DEPTH
BELOW (SPT) HNU
GRADE | BLows PEN REC TYPE
1) | per 6
- 0 -0.5’ Pavement.
1 15 24" 8 SPT kfoist fill, m.edium dense, dork brown to brom:\ coarse to N.D.»
10 fine sand, little coarse to fine gravel, trace silt.
2 10 =Tip of spoon contained brown fine sand, trace coarse to
4 medium sond, trace to little silt, trace coarse to fine
3 gravel.
4 Augered through cobbles to 5.
5
40 . Wet, very dense, gray—brown fine sand, trace coarse to
) 56 247 21" SPT medium sand, trace coarse to fine gravel, trace to N.D.=
little silt. '
80
7 65
8 Augered to 8.5' to install well. (see diagram for MW—02)
End of boring at 8.5".
9
10
11
12
13
14
15
16
17
18
19
20 I
GRANULAR SOILS COHESIVE SOILS (SPT) PROPORTIONS | WATER CONTENT
BLOWS /FT. DENSITY BLOWS/FT. DENSITY Stondord Penstration Test= PEN ~ Penetroted
REC — Recovered Troce O to 10X D =
<4 V. LOOSE ;34 \éO F-§TOFT 140 W, weight faliing HSA = Hotow—Stem Auger Litte 10 to 20% y - l:d
4-10 LOOSE P M. STIEF 30 onto o two foot long 2 | S5~ Spht Spoon Seme 20 to 35% W - wet
— . — Photoionization
;8—20 M. DENSE 8-15 STIFE 0D 2ot 3poon sampler e Dd::(or And 35 o 30%
25 0 DENSE 15-30 V. STIFF
> V. DENSE >50 HARD -
* HNU behaving very erratically — could not get repectoble reodings, so volues are not noted.
++ Estimate change to naturol materiol ot ~ 27 — 2 1/2".
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ANEPTEK Sheet __1__of _I
CORPORATION .
BORING LOG Boring No. __MW-01
PROJECT North Smithfield ANGS DATE 12/5/94 LOCATION __N. Smithfield Air
JOB NO. 94110.32 TIMES 8:05 am — 10:00 om National Guard, North Smithfield, Rl
SG-54
CONTRACTOR GROUND SURFACE ELEVATION
DRILLER __Segboard DRILL RIG TYPE _4.25° HSA, Mobil B—53
CONSULTANT _Hager GeoScience, Inc. WEATHER/TEMP. _rain, 50's COMMENTS Well installed — soil samples
LOGGED BY__J- Hager DEPTH TO WATER TABLE ~9 T, disccrded after logging —_see
. during drilling diagrom for MW-—01
SAMPLING SAMPLE DESCRIPTION
DEPTH
BELOW SPT) HNU
GRADE én.ows PEN REC TYPE
(Fr) | per &
0 — 0.5’ Pavement
1 16 24" 20" SPT Upper 12°: Moist fill, dense, dark to light brown fine sand,|HNU=0ppm
9 trace medium coarse sand, trace to little silt, trace fine
2 1 to coorse gravel.
11 + Lower 8- Moist, dense, red—brown fine sand, trace
35 coarse to medium sond, trace silt.
3
4 Augered through cobbles to 5.
5 .
6 19 " Moist, dense to very dense, light gray—brown fine sand,
23 24 17 SPT troce coarse to medium sand, little silt, trace coarse to
23 fine gravel, trace little clay. HNU=0ppm
7 15/4
100/2°
8 Augered through cobbles to 10°.
9
10
16 Wet, very dense, gray—brown fine sand silt, trace medium |HNU=0ppm
11 25 24" 17 SPT coarse sand, trace coorse to fine gravel, trace clay.
43
12 74
13 Augered to 13° and installed well (see diagram for MW-01
14 End of boring at 13°.
1S
16
17
18
19
20
GRANULAR SOILS COHESIVE SOILS (sPT) PROPORTIONS | WATER CONTENT
BLOWS/FT. DENSITY BLOWS/FT. DENSITY Sondord Penetration Test= PEN - Penetrated
REC ~ Recovered Troce O to 10% -
<4 V. LOOSE 534 gOi?TOﬂ 140 B. weight folling HSA = Hollow=Stem Auger Little 1D m‘mx : = [:Zi-l
4-10 LOOSE P W STIFF 307onto @ tvo foot long 2 | S5 = SPHt Spoon Some 20 to 35% W - Wet
10-30 M. DENSE 8-15 SfIF%" 0D. splt poon sompler PO - ::::::vraboh And 35 to 50X
30-50 DENSE 15-30 V. STIFF
>50 V. DENSE >50 HARD
- Estimote chonge to nctural materiol ot 1 1/2° — 2"




ANEPTEK Sheet __1 ___of 1
CORPORATION .
BORING LOG Boring No. _Mw-03
PROJECT North Smithfield ANGS DATE 12/6/94 LOCATION __N. Smithfield Air
JOB NO. 94110.32 TIMES 3:30 pm — 405 pm National Guard, North Smithfield, Rl
ot SG—32 west of existing well

CONTRACTOR GROUND SURFACE ELEVATION
DRILLER __Seoboard DRILL RIG TYPE 4.25" HSA Mobil B~53

CONSULTANT Hager GeoScience, Inc.

COMMENTS At _edge of woods south of

LOGGED By J: Hager

WEATHER/TEMP. partly cloudy 50’s

DEPTH TO WATER TABLE
during drilling 3.0° ofter 16 hours.

3.5 FT.

base, west of access road.

« SAMPLING SAMPLE DESCRIPTION
DEPTH
BELOW | (spT) HNU
GRADE | gLowsS PEN REC TYPE
() | per &
1 Moist, very loose, brown fine sandy silt, trace coarse to
1 1 24" 13° SPT medium sond, trace coarse to fine gravel, roots. N.D.»
) 2 Dark brown organic silt in tip of spoon.
1
3 Auger hit a boulder at 3'. Boring had to be moved 2
south ond restarted. Color change at ~4’ to gray—brown.
4
5 .
2 Wet, dense gray—brown fine sand trace coarse to medium
6 10 24" 177 SPT sand, trace coorse to fine gravel, trace silt. '
32
7 32 N.D.»
Ended at 7° and left overnight augered to 8.5" on
8 12/7/94 and installed well. (see diogram for MW—03)
9 End of boring ot 8.5'.
10
11
12
13
14
15
16
17
18
19
20
GRANULAR SOILS COHESIVE SOILS (sPT) PROPORTIONS | WATER CONTENT
BLOWS /FT. DENSITY BLOWS/FT. DENSITY Stondard Penetrotion Teste PEN — Penotroted
REC — Recoversd Troce O 0% -
<4 V. LOOSE 534 \ébF'STOFT 140 . weight falfing HSA — Holow-Stem Auger Littla co';‘mz : - Du':.«
4-10 LOOSE " 307onto @ two foot tong 2 SS - Spit Spoon Some 20 to 35% W - et
4-8 M. STIFF 0D, st sompler PID - Photoionization And 35 to S0%
10-30 M. DENSE 8—15 STIFF ' seeen Detector
30-50 DENSE 15-30 V. STIFF
>50 V. DENSE >50 HARD
HNU behoving very erratically — could not get repeatable readings, so values are not noted.
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CONSULTANT _Hager GeoScience, Inc.

WEATHER/TEMP. _cloudy, then rain, 40’s

ANEPTEK Sheet 1 of 1
CORPORATION .
BORING LOG Boring No. Mw-04
PROJECT North Smithfield ANGS DATE 12/7/94 LOCATION __N. Smithfield Air
JOB NO. 94110.32 TIMES 10:25 am — 1:00 pm Nationa!l Guord, North Smithfield, Ri
CONTRACTOR GROUND SURFACE ELEVATION
DRILLER __Seaboard DRILL RIG TYPE 4.25  HSA, Mobil B—53

COMMENTS _Outside fence north of

--.-'—“- -‘-

LOGGED BY—- Hager DEPTH 70 WATER TABLE __ 35 Fy. | -Ruiding 106 (motor pool)
after drilling.
SAMPLING SAMPLE DESCRIPTION
DEPTH :
BELOW SPT HNU
GRADE éLovas PEN REC TYPE
1) | per 6
1 Top 27: Moist very loose, dark brown organic silt w/ leof
1 3 24" 16" SPT litter, trace coarse to fine sand, trace coarse to fine N.D. =
2 gravel.
2 5 Bottom 147: Loose, red—brown silt, trace coarse to fine
sand, trace coarse to fine gravel.
3
- Augered through cobbles to 45'.
4 Auger refusal ot 4.5°. Boring dry. Moved to new location
betewwn SG-57 and SG—76. Materail resampled at 0-2°.
Blows = 1-1-3—-11
S .
6 88 . Wet, very dense, gray brown fine sandy silt, trace coorse
62 24 AT SPT to medium sand, trace coarse to fine gravel. Broken
60 cobble in spoon.
7 59
8 .
Augered to 8.5’ through cobbles and instoiled well (see
5 diagram for MW—04)
10
N.D. =
11
End of boring ot 8.5’
12
13
14
15
16
17
18
19
20
GRANULAR SOILS COHESIVE SOILS (sPT) PROPORTIONS | WATER CONTENT
BLOWS /FT. DENSITY BLOWS /FT. DENSITY Stondord Penctration Test— PEN - Penetroted
REC — Recovered Trace 0 to 10% -
<4 V. LOOSE 52, 42O 140 1. weight foting WA - Holow-Stem Avger |1aua 10 10 20% o
4-10 LOOSE Py W STIFF 307onts o two foot tong 2 : ~ Spht Spoon Some 20 o 352 W o= wet
_ - . 0D. soit sampler 0 - Photoionization And 35 to 50%
o M. DENSE | g_15 STIFF - Detector
-50 DENSE 15-30 V. STIFF
>50 V. DENSE >50 HARD A
« HNU could not be zeroed: negative readings only, so values were not recorded. Driller aond inspector evaluated nature of material.
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MONITORING WELL

DATE/TIME _12/5/94

8:05am—-10:00cm

DIAGRAM — FLUSH MOUNT
JOB NO. 94110.32 WELL NO. MW—01
PROJECT N. Smithfield ANGS CONTRACTOR __Aneptek Corporation

~

..‘.. ::. : D.:RH-LE-R":.. - .:.

Saobodrd <1

VENTED WELL CAP

" GONSULTANT. ..

LOCATION N. Smithfield ANGS,
@SG-54, S of bidg. 105

- é',.-,'(;.',- Lo'glegoz_-"B.Y 'd. h’gqeﬁf‘.; '." . ~.‘. u:g

RS SEIREIN L N TTOCINEL A AT R

’ _ MEASURING POINT ELEV.
\ / GROUND

SURFACE

- - - _ D - — ;,_‘ - . -
- s . -
RPN . Y
. e .

b

- N -
¢ .
(A

1
i

EE NN . ..

3., .

A\

DATE TIME
WATERTABLE DEPTH  BG

DATE TIME
COMMENTS wl @ ~9 B.G

during drilling

BOTTOM CAP /

BG — BELOW GRADE

) |

FLUSH—MOUNTED e e e
WELL COMPLETION -
e e e N e e KOS T T
T Y/ /7
LA v

\— CONCRETE SURFACE SEAL

' - : ~_— BACKFILL TYPE—. -9rout
WELL RISER PIPE
MATERIAL PvC
. = n‘ i 7—‘ ] . . .
- DM, 2 2. e w NPT ¢ S )/A/ANNULAR SEAL TYPE—- "_bentonite_
. . - R * - - / . P . ;._-"
- METHOD DRILLED -4 % chips :
"4.25" HSA " $plif_Spoon Sarripfing™ " - g e e FROMe i v F0 20 300 22 BG -
every 5 to 12° BG. < TOP OF SCREEN __ 7’
#1 sand from 6" to 5’ B.G. \WELL SCREEN
MATERIAL— ___PVC
METHOD DEVELOPED -
DIAM.— 2
N SLOT SIZE— __10

FROM 12’ T0 7 BG

\ FILTER MATERIAL TYPE __#2

morie_sand

FROM 13 TO 6 BG

BOTTOM OF SCREEN 128"

—

" BOTTOM OF WELL 2.2 _ BT

/

BOTTOM OF BORING 13.0°

¥}

——

——

HOLE DIAMETER




| MONITORING WELL DIAGRAM — FLUSH MOUNT

JOB NO. ___94110.32 WELL NO. __MW—02 (SB—14) DATE /TIME _12/6/94
l 11:250m-1:50 pm
PROJECT N. Smithfield ANGS CONTRACTOR ._Aneptek Corporation LOCATlON N. Smithfield, ANGS
f'? ) . o R ) . - NW corner of site .
lf_ .. F2ORilLER L [2Bedboord, i T 2 CONSULTANE. :_i‘fcﬁ_e‘r{-‘Cé.e_Sciéhc{e lnoJ..OGGED -BY g aner.',. L
_ MEASURING POINT ELEV. 15
, VENTED WELL CAP \ / b
¥ GROUND
FLUSH—MOUNTED v v v w S v v w 4§
= WELL COMPLETION ) ' SURFACE i
'V_ se e e N ok e e N T -
. T VIS4 i
LA A ' 3
[ < ki
: CONCRETE SURFACE SEAL

b—-w—’

v |-

WELL RISER PIPE/

MATERIAL PVvC

BACKFILL TYPE— _grout
/ .

\

"

4 /—ANNULAR SEAL TYPE- bentomtg [
| chips

DM e T

Y
r\\\1

METHOD DRILLED
" " 4.235" WA Spiit $poon” Sompling

s SFROM T2 © O I L BG}]

.1- ..-: -.- -.- —
: e . . ' ey
1 ”
'
: .

evey 5' to 7' B.G. —'\\ TOP OF SCREEN __2.5" e
#1 sond firm 25" to 2' B.G. WELL SCREEN %
_— MATERIAL — PVC _
METHOD DEVELOPED -
DIAM.— 2 r
' ~ SLOT SIZE- 10 :
% ' N FROM ___ 7.5 T0__ 2.5 BG
- DATE TIME — \ 7
l’ FILTER MATERIAL TYPE __ #2 i

morie sand

WATERTABLE DEPTH  BG
FROM 8.5’ To___ 2.5 BC

DATE TIME

BOTTOM OF SCREEN __ 7.5’

COMMENTS  W.L ot 3.0° B.G. - SOTTOM OF WELL . -

- ot 1:00 pm on 12/6/94
// 80TTOM OF BORING __ 8.5 £
BG — BELOW GRADE BOTTOM CAP -!

HOLE DIAMETER

-‘ - - - - -‘
, ~ ——— - "




MONITORING WELL DIAGRAM

JOB NO. 94110.32 WELL NO. MW—03 DATE /TIME 12/6/94 3:30pm — 4:05pm
{completed 12/7/94 3:30 on

- PROJECT N Smithfield ANGS CONTRACTOR ___Aneptek Corporation LOCATION __N. Smithfield ANGS @
: ’ SG-32," west of exxstmg well.

‘DRILLER .‘ 3 seoboord o (;oNSULYANT qupr.Gec_a.S\{:ie.m::‘e,-:ln’c.-.‘_.;LOGGED BY J Hoger

-_\
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A—.. <
.
.
:

A

-0 ' | | MEASURING POINT ELEV. S
VENTED' WELL CAP
I‘ PROTECTIVE CASING
f /DIAM -
l O 212° ‘ LENGTH- 4.5° (3.3" stick up)
'TT'
| Y 777 CONCRETE SURFACE SEAL
. 2 1/2° x 2 1/2°, ~9” thick
; 22— ot edges + 1.5° thick in center.
: ¢ GROUND
. Top OF Nesle e e e Ne Sl e Ne N e ale. ale.
l CONCRETE PAD SURFACE
\:\
. . WELL RISER PIPE ——\ BACKFILL TYPE— _grout
MATERIAL PVC -
. - _ _ |
l oM. 2 L e Z ‘ é_/—ANNULAR SEAL TYPE— -
\ . METHOD DRILLED e < bentonite chips' -
B, 495 HSA- Split . | . o ... FROM . 2’ TO_._1° 8G. ..
I" 5 to 7° B.G. | TOP OF SCREEN __2.5°
\_ WELL SCREEN
l #1 sand from 2.5 to 2’ B.G. " MATERIAL PVC
DIAM.— Z
l ~ METHOD DEVELOPED ———\\ SLOT SIZE— — 1n
- - \\ FROM 7.5  To_ 25  B8G
£
l — FILTER MATERIAL TYPE _#2  ~
DATE _  TIME morie sand
l WATERTABLE DEPTH 86__ FROM 8.5’ T0__ 2.5 8G
' DATE TIME — /— BOTTOM OF SCREEN __7.5°
k 8:30 am on 12/7/94 <
. BOTTOM OF BORING _85  8G
l BG — BELOW GRADE "BOTTOM CAP*'/
l HOLE DIAMETER




