J2806-02-01
January 31, 2019
Mr. Anthony Delaney
Town of Amherst
Town Accountant’s Office
4 Boltwood Avenue
Amherst, Massachusetts 01102
Re: Preliminary Geotechnical Engineering Recommendations
Fort River Elementary School
70 South East Street
Amherst, Massachusetts
Dear Mr. Delaney:
O’Reilly, Talbot & Okun Associates, Inc. (OTO) is pleased to provide this letter report
summarizing our geotechnical engineering recommendations for the redevelopment of the
Fort River Elementary School, located off South East Street in Amherst, Massachusetts.
A Site Locus is provided as Figure 1. A Site Sketch is provided as Figure 2.
Our preliminary geotechnical recommendations are based upon subsurface conditions
observed in five soil borings. Our services consisted of the full-time observation of the
borings, review of the logs and soil samples, engineering analyses, and preparation of this
report. In addition, OTO reviewed the logs of borings that were performed in 1971, for the
design of the existing school building. This report is subject to the attached limitations.
PROJECT DESCRIPTION
The Site is located off South East Street in Amherst, Massachusetts. It is bounded to the
north and west by residential properties, to the south by commercial properties, and to the
east by the Fort River. The location of the Site is shown on Figure 1. The existing building
consists of a single-story, brick, slab on grade building. Sports fields and playgrounds are
located to the east and south of the school building. In addition, paved areas are present
immediately to the north, south, and east of the existing building. The locations of the
existing building and other Site features are shown on Figure 2.
Topography at the Site is generally flat, near elevation 175 feet. However, the ground
surface slopes upward to approximate elevation 180 feet in the northern and western
portions of the Site, and slopes downward to elevation 170 feet to the east and the south.
Several construction alternatives are currently being considered by the town building
committee, which include renovating the existing building, additions to the building, and
complete demolition and replacement of the existing school. For the purposes of this
report, we anticipate that any new construction will consist of a multi-story, slab on grade
building. Structural loads are unknown at this time; however, we have assumed column
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loads on the order of 150 kips, or less, and loads on bearing walls to be five kips per linear
foot, or less.
SUBSURFACE EXPLORATIONS
Subsurface investigations for this study consisted of five soil borings (FR-1 through FR-5).
The borings were performed on January 9 and 22, 2019 by Seaboard Drilling of Chicopee,
Massachusetts. The proposed boring locations were adjusted in the field due to the
presence of subsurface utilities and snow cover. One boring in the southern portion of the
Site could not be performed due to soft ground surface conditions. Borings were
performed using a Mobile B-53 truck mounted drill rig, using either hollow stem or drive
and wash drilling techniques. Boring locations are shown on Figure 2. Boring logs are
attached.
In general, soil samples were collected continuously from the ground surface to a depth
of four feet below ground surface, at a depth of five feet, and every five feet thereafter.
Soil samples were collected using a two inch diameter split spoon sampler, driven
24 inches with a 140 pound safety hammer falling 30 inches (American Society for Testing
and Materials Test Method D1586-99 “Standard Test Method for Penetration Test and
Split-Barrel Sampling of Soils”). The number of blows required to drive the sampler each
six inches was recorded. The standard penetration resistance, or N-value, is the number
of blows required to drive the sampler the middle 12 inches. Soil properties, such as
strength and density, are related to the N-value.
An O’Reilly, Talbot & Okun Associates, Inc. (OTO) engineer observed and logged the
borings. Samples were classified according to a modified version of the Burmister Soil
Classification System. After drilling, bore holes were backfilled with soil cuttings.
SUBSURFACE CONDITIONS
Subsurface conditions were interpreted based upon the samples collected from the soil
borings. In general, subsurface conditions consisted of the following, in order of increasing
depth: a surface layer of topsoil (where encountered); an upper granular soil layer; varved
clay; and a lower granular soil layer. Conditions were similar to those observed in the 1971
study.
Soil Conditions
Approximately one to three inches of topsoil was present at the ground surface at boring
locations FR-1 and FR-2. The topsoil generally consisted of dark brown, fine sand
containing some silt and trace amounts of organics (roots). At boring location FR-2, an
approximately one foot thick layer of granular fill was encountered beneath the topsoil
layer. The fill consisted of medium dense, sand and gravel containing some silt.
Native granular soils were encountered in each of the borings to a depth of between 5 and
11 feet below ground surface. The native soils generally consisted of a loose to dense fine
sand containing little to some silt and varying amounts of gravel and medium to coarse
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sand, or a medium dense, fine to medium sand containing trace amounts of coarse sand
and silt.
The native granular soils were directly underlain by varved silt and clay. The varved clay
deposit consists of fine grained, post-glacial, lake sediments that were deposited within
ancestral Lake Hitchcock (which filled much of the Connecticut River Valley from the
retreat of the last continental glacier until approximately 14,000 years ago). These finegrained soils are characterized by alternating layers (or varves) of silt, sand and clay.
Published geologic maps1 indicate that the lake bottom deposits at the Site are less than
50 feet thick. Borings FR-1 through FR-3 and FR-5 were terminated within the varved clay
at a depth of between 20 and 27 feet below ground surface, corresponding to elevations
between 147.5 and 155 feet. Therefore, our explorations support published geologic
maps.
A lower granular soil layer was encountered in boring FR-4 at a depth of 30 feet below
ground surface, corresponding to an approximate elevation of 144.5 feet. This layer
generally consisted of loose to medium dense, fine to medium sand containing little to
some silt and varying amounts of coarse sand and fine gravel. Boring FR-4 was terminated
within this layer due to broken drilling equipment. At a depth of 38 feet (elevation
136.5 feet), the drive shoe broke off the casing, preventing further advancement of the
boring.
Groundwater Conditions
Groundwater was encountered between a depth of one and seven feet below ground
surface, corresponding to approximate elevations between 167.5 and 174 feet. Therefore,
groundwater will be encountered during construction and the building should be designed
to control groundwater and surface water infiltration. We note that wash drilling techniques
(which require the addition of water to advance the boring) were used in boring FR-5 after
sampling to four feet. The water level could not be measured in this boring, but is present
below a depth of four feet below ground surface. In addition, artesian conditions were
encountered in boring FR-2 at a depth of 15 feet below ground surface. The boring was
suspended and the water was allowed to reach equilibrium within the casing. After about
25 minutes, the water level reached a constant level at 3.5 feet above ground surface,
corresponding to an approximate elevation of 178 feet.
SIGNIFICANT GEOTECHNICAL ISSUES
The significant geotechnical issues identified in our preliminary study include the following:
foundation bearing capacity; settlement and groundwater control considerations; seismic
design considerations; and pavement design. These items are discussed below.

1 Langer, W.H. (1979). “Map Showing Distribution and Thickness of the Principal Fine-Grained Deposits,
Connecticut Valley Urban Area, Central New England", Miscellaneous Investigations Series, USGS Map No.
1-1074-C, Sheet 1 of 2.
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PRELIMINARY DESIGN RECOMMENDATIONS
The following preliminary recommendations are provided for the construction assumed in
this report and should be reviewed/revised when final building design is known. We note
that additional explorations will be needed. The recommendations in this report refer to
the 9th Edition of the Massachusetts State Building Code (MSBC). We note that the
9th Edition of the MSBC includes amendments to the 2015 International Building Code
(IBC).
Overall Site Conditions/Geotechnical Issues
Subsurface conditions across the Site do not vary significantly, based upon the conditions
observed in the soil borings. Therefore, our preliminary study did not indicate that one
portion of the Site was preferable to another. No significant amounts of fill, organic soils,
or other deleterious soils were observed in the borings.
The most significant geotechnical issues identified during our preliminary geotechnical
study involve the following:
•

The depth to groundwater is variable and within five feet of the ground surface at
some locations. We anticipate that the ground surface at the Site will need to be
raised to minimize impacts due to high groundwater. We understand that the
existing building is damp and mold is a concern.

•

The upper granular soil layer varied in thickness, composition, and density.
Furthermore, the Site is underlain by a soft, varved silt and clay layer, which is
compressible under moderate building loads. Therefore, the building could settle
due to the compression of the soft varved silt and clay under building and fill loads.
Preliminary settlement calculations indicate that a new structure will experience
over two inches of total settlement, due to compression of the soft clay layer. The
amount of settlement will vary based upon soil properties (stiffness and the
maximum pressure that the sol has experienced in the past); building
configuration, size, and structural loads; and the amounts of fill placed to form the
building pad.

•

Differential settlement is of particular concern, because the composition, depth to,
and thickness of the varved clay is variable and because the proposed building
may contain sections that will vary in height (and weight).

•

Portions of the existing building may remain in place under some of the design
alternatives. Under these alternatives, weight of the new construction could
potentially cause settlement in the existing structure, due to the increase in soil
stress.

Based upon the above information, our preliminary findings and recommendations include
the following.
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General Foundation Recommendations and Ground Improvement
Settlement is the major concern for the project. We estimate up to two inches of differential
settlement across the building without ground improvement. Ground improvement will
allow a proposed new structure to be built on traditional spread footing foundations. After
ground improvement, we anticipate that settlement will be largely elastic in nature and
should occur during load application (construction). In addition, ground improvement will
allow for an increased bearing pressure, resulting in smaller spread footings. We expect
allowable bearing pressures on the order of 4,000 pounds per square foot with ground
improvement.
In addition to ground improvement, construction sequence will likely be important to
address settlement due to the weight of any soil placed to achieve preliminary grades.
Recommendations for sequencing and preliminary grading will be needed for final design,
once final Site grades are known.
Demolition of Existing Building
We understand that several construction alternatives include a partial or full demolition of
the existing school building. Exterior slabs and utilities, within the footprint of proposed
structures that are to be abandoned should be removed in their entirety. Excavations to
remove these structures may extend below the planned slab and footing levels. Any
excavations resulting from the removal of existing foundations and/or slabs should be
backfilled with compacted engineered fill.
Buried utilities containing asbestos (such as electrical conduit insulation or transite pipe)
are commonly found during construction excavations. Furthermore, former structures
(pipes, conduits, foundations walls) may contain or be covered with materials containing
asbestos. Such materials should be handled in accordance with MassDEP’s asbestos
regulations (310 CMR 7.15). We recommend that suspect materials be managed
appropriately and tested by a Department of Labor Standards (DLS) certified asbestos
inspector prior to disturbances.
Groundwater and Surface Water Control
Wet soils were observed at a depth of between one and seven feet below ground surface,
corresponding to approximate elevations of 167.5 and 174 feet. In addition, artesian
conditions were encountered in boring FR-2, where groundwater was observed to rise to
3.5 feet above ground surface. Therefore, drainage systems will be necessary to control
groundwater and surface water infiltration.
Seismic Considerations
Earthquake loadings must be considered under requirements in Section 1613 and 1806
of the 9th Edition (October 2017) of the Massachusetts State Building Code (MSBC). The
9th Edition of the MSBC is based upon the International Building Code 2015 (IBC) with
Massachusetts amendments. Note that the IBC refers to ASCE-7 (2010), Minimum Design
Loads for Buildings and Other Structures.
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Section 1613 of the IBC covers lateral forces imposed on structures from earthquake
shaking and requires that every structure be designed and constructed to resist the effects
of earthquake motions in accordance with ASCE-7. Lateral forces are dependent on the
type and properties of soils present beneath the Site, along with the geographic location.
Per Table 1604.11, the maximum considered earthquake spectral response acceleration
at short periods (Ss) and at 1-sec (S1) was determined to be 0.172 and 0.066, respectively,
for Amherst, Massachusetts.
Soil properties are represented through Site Classification. Procedures for the Sitespecific determination of Site Classification are provided in Chapter 20 of ASCE-7. At this
Site, we evaluated Site Classification using one of the parameters allowed, Standard
Penetration Resistance (N-value). The Site Class was determined to be Class E based
upon soil data collected. Furthermore, the Site coefficients Fa and Fv were determined
according to Tables 1613.3.3(1) and 1613.3.3(2) of the IBC (2015), using both the Ss and
S1 values and the Site Class. For this Site, Fa and Fv were determined to be 2.5 and 3.5,
respectively.
Section 1806.4 relates to the liquefaction potential of the underlying soils. The liquefaction
potential was evaluated for saturated Site soils, using Figure 1806.4b of the MSBC.
However, based upon the observed density and the fine-grained soils encountered,
liquefaction is unlikely to occur under the design earthquake.
Exterior Slabs and Pavements
The significant issues affecting pavement and exterior slab design are the shallow
groundwater and the presence of frost susceptible soils at some locations. Given the
impermeable nature of the soils (these soils do not provide proper vertical drainage); it is
likely that pavement subgrades and bases will become saturated. If the water remains in
the subgrade and freezes, frost heaves and ice lenses may form, potentially causing
severe pavement movement and cracking. Therefore, drainage systems and pavement
sections thicker than typical may be needed to address these concerns.
Recommendations for exterior slabs and pavements will be based upon the location of
pavements and final Site grades.
SUPPLEMENTAL INVESTIGATIONS
Design phase explorations are needed to further assess the Site and to supplement the
recommendations provided in this report (specifically the compressibility of the underlying
clay layer and need for ground improvement). The number and scope of additional
explorations will depend upon the final location and footprint of the new building. Typically,
design phase borings should be completed at a spacing of 100 feet, or less. During the
design phase geotechnical study, laboratory testing will be necessary to determine the
engineering properties of the underlying clay layer. Permeability testing may also be
appropriate to evaluate the hydraulic conductivity of Site soils (for stormwater disposal). If
significant quantities of soil are to be removed from the Site, environmental testing of the
soils would be appropriate.
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Final design recommendations would include: type(s) of ground improvement; foundation
design; groundwater control; review of seismic considerations; pavement
recommendations; and earthwork considerations.
We appreciated the opportunity to be of service on this project. If you have any questions,
please do not hesitate to contact the undersigned.
Sincerely yours,
O'Reilly, Talbot & Okun Associates, Inc.

Ashley L. Sullivan, P.E.
Associate

Michael J. Talbot, P.E.
Principal

Attachments: Limitations, Site Locus, Site Sketch, Boring Logs
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LIMITATIONS

1. The observations presented in this report were made under the conditions described
herein. The conclusions presented in this report were based solely upon the services
described in the report and not on scientific tasks or procedures beyond the scope of
the project or the time and budgetary constraints imposed by the client. The work
described in this report was carried out in accordance with the Statement of Terms and
Conditions attached to our proposal.
2. The analysis and recommendations submitted in this report are based in part upon the
data obtained from widely spaced subsurface explorations. The nature and extent of
variations between these explorations may not become evident until construction. If
variations then appear evident, it may be necessary to reevaluate the
recommendations of this report.
3. The generalized soil profile described in the text is intended to convey trends in
subsurface conditions. The boundaries between strata are approximate and idealized
and have been developed by interpretations of widely spaced explorations and
samples; actual soil transitions are probably more erratic. For specific information, refer
to the boring logs.
4. In the event that any changes in the nature, design or location of the proposed
structures are planned, the conclusions and recommendations contained in this report
shall not be considered valid unless the changes are reviewed and conclusions of this
report modified or verified in writing by O'Reilly, Talbot & Okun Associates Inc. It is
recommended that we be retained to provide a general review of final plans and
specifications.
5. Our report was prepared for the exclusive benefit of our client. Reliance upon the
report and its conclusions is not made to third parties or future property owners.
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BORING LOGS
SUMMARY OF THE BURMISTER SOIL CLASSIFICATION SYSTEM (MODIFIED)
RELATIVE DENSITY (of non-plastic soils) OR CONSISTENCY (of plastic soils)
STANDARD PENETRATION TEST (SPT)
Method: Samples were collected in accordance
with ASTM D1586-99, using a 2" diameter split
spoon sampler driven 24 inches. If samples were
collected using direct push methodology
(Geoprobe), SPTs were not performed and
relative density/consistency were not reported.
N-Value: The number of blows with a 140 lb.
hammer required to drive the sampler the middle
12 inches.
WOR: Weight Of Rod (depth dependent)
WOH: Weight Of Hammer (140 lbs.)

COHESIONLESS SOILS
BLOWS/FOOT
RELATIVE
(SPT N-Value)
DENSITY
0-4
Very loose
4-10
Loose
10-30
Medium dense
30-50
Dense
>50
Very dense
*Based upon uncorrected field N-values

COHESIVE SOILS
BLOWS/FOOT
CONSISTENCY
(SPT N-Value)
Very soft
<2
Soft
2-4
Medium
4-8
Stiff
8-15
Very stiff
15-30
Hard
>30

MATERIAL: (major constituent identified in CAPITAL letters)
COHESIONLESS SOILS
MATERIAL
FRACTION
GRAIN SIZE RANGE
Coarse
3/4" to 3"
GRAVEL
Fine
1/4" to 3/4"
Coarse
1/16" to 1/4"
SAND
Medium
1/64" to 1/16"
Fine
Finest visible & distinguishable particles
SILT/CLAY
see adjacent table Cannot distinguish individual particles
COBBLES
3" to 6" in diameter
BOULDERS
> 6" in diameter
Note: Boulders and cobbles are observed in test pits and/or auger cuttings.

COHESIVE SOILS
SMALLEST
DIAMETER
None
1/4" (pencil)
1/8"
1/16"
1/32"
1/64"

PLASTICITY

IDENTITY

Non-plastic
Slight
Low
Medium
High
Very High

SILT
Clayey SILT
SILT & CLAY
CLAY & SILT
Silty CLAY
CLAY

Wetted sample is rolled in hands to smallest possible
diameter before breaking.

ORGANIC SILT: Typically gray to dark gray, often has strong H2S odor. May contain shells or shell fragments. Light weight.
Fibrous PEAT: Light weight, spongy, mostly visible organic matter, water squeezed readily from sample. Typically near top of layer.
Fine grained PEAT: Light weight, spongy, little visible organic matter, water squeezed from sample. Typically below fibrous peat.
DEBRIS: Detailed contents described in parentheses (wood, glass, ash, crushed brick, metal, etc.)
BEDROCK: Underlying rock beneath loose soil, can be weathered (easily crushed) or competent (difficult to crush).
ADDITIONAL CONSTITUENTS
TERM
% OF TOTAL
and
35-50%
some
20-35%
little
10-20%
trace
1-10%

COMMON TERMS
Glacial till: Very dense/hard, heterogeneous mixture of sand, silt, clay, sub-angular gravel.
Deposited at base of glaciers, which covered all of New England.
Varved clay: Fine-grained, post-glacial lake sediments characterized by alternating layers
(or varves) of silt, sand and clay.
Fill: Material used to raise ground, can be engineered or non-engineered.

COMMON FIELD MEASUREMENTS
Torvane: Undrained shear strength is estimated using an E285 Pocket Torvane (TV). Values in tons/ft2.
Penetrometer: Unconfined compressive strength is estimated using a Pocket Penetrometer (PP). Values in tons/ft2.
RQD: Rock Quality Designation is determined by measuring total length of pieces of core 4" or greater and dividing by the total length of the
run, expressed as %. 100-90% excellent; 90-75% good; 75-50% fair; 50-25% poor; 25-0% very poor.
PID: Soil screened for volatile organic compounds (VOCs) using a photoionization detector (PID) referenced to benzene in air. Readings in
parts per million by volume.

LOG OF BORING FR-1
PROJECT

Fort River Elementary School

JOB NUMBER

2806-02-01

LOCATION
START DATE
FINISH DATE

CONTRACTOR

B-53 Truck Mounted Rig

Amherst, MA

SURFACE ELEV (ft)

175.5 FOREMAN

Dale

1/9/2019

DISTURBED SAMPLES

7

HELPER

Joe

CASE DIAMETER N/A

1/9/2019

UNDISTURBED SAMPLES

0

BIT TYPE

Hollow Stem Auger

HAMMER WGT

N/A

ROD TYPE

A (1 5/8" O.D.)

HAMMER DROP

N/A

SAMPLER

2" O.D. Split Spoon

WATER LEVEL
FIRST (ft)

Northeast of existing school building

5.0

PENETR.
RESIST.
(bl / 6 in)
5/6/9/13

REC.
(in)

TYPE/
NO.

20/24

S-1
(0-2')

--

13/14/12/12

20/24

S-2
(2-4')

--

ROCK CORING INFORMATION

LAST (ft)

--

HAMMER TYPE

Safety

TYPE

N/A

--

HAMMER WGT/DROP

140 lb / 30" Wire Line

SIZE

N/A

SAMPLE DESCRIPTION
(MODIFIED BURMISTER)
Top 1": Medium dense, dark brown, fine SAND, some silt, trace (+) organics (roots),
moist (TOPSOIL)
Next 4": Medium dense, gray, fine SAND, some medium sand, little silt, moist
Bottom 15": Medium dense, light brown to gray-brown, fine SAND,
trace (+) medium sand, trace (+) silt, damp
Top 14": Medium dense, light gray-brown, fine SAND, trace (+) silt,
trace medium sand, damp
Bottom 6": Medium dense, dark gray, fine SAND, some silt, trace medium sand, moist

5'
4/3/4/4

24/24

S-3
(5-7')

TV = 0.37 Medium, gray, varved SILT and CLAY, some fine to medium sand, wet
PP = 1.60

3/4/4/6

24/24

S-4
(10-12')

TV = 0.54 Medium, gray, varved SILT and CLAY, trace fine sand, wet
PP = 1.25 (1/8" to 1/4" seams)

1/1/1/1

24/24

S-5
(15-17')

TV = 0.10 Soft, gray, varved SILT and CLAY, trace (-) fine sand, wet
PP = 0.25 (approximately 1/4" thick seams)

2/1/1/1

18/24

S-6
(20-22')

TV = 0.09 Soft, gray, varved SILT and CLAY, trace fine sand, wet
PP = 0.30 (1/8" to 1/4" seams)

3/6/4/5

12/24

S-7
(25-27')

TV = 0.11 Stiff, gray, varved SILT and CLAY, trace (+) fine sand, wet
PP = 0.40 (approximately 1/4" thick seams: silt seams stiff, clay seams very soft)

PROFILE
DEPTH

(ft)

ELEV.

TOPSOIL
FINE SAND

REMARKS/
WELL
CONSTRUCTION
1

3.5
172.0
SILTY FINE SAND

170.5
VARVED SILT
AND CLAY

2
3

10'

15'

20'

25'
4

27.0

148.5

End of exploration at 27'
Remarks:
1. Standing water at ground surface near boring location.
2. Undrained shear strength estimated in field using E285 Pocket Torvane (TV). Values in tons/ft2.
3. Unconfined compressive strength estimated in field using Pocket Penetrometer (PP). Values in tons/ft2.
4. Auger plugged approximately one foot before sampling S-7.

1

CASING

TIME (hr)

FIELD
TEST
DATA

of

Seaboard Environmental Drilling

27.0 DRILLING EQUIPMENT

SAMPLES
DEPTH (ft)/
SAMPLES

1

FINAL DEPTH (ft)

ENGINEER/SCIENTIST Dustin Humphrey

BORING
LOCATION

Page

PROJECT NO.
2806-02-01
LOG OF BORING
FR-1

LOG OF BORING FR-2
PROJECT

Fort River Elementary School

JOB NUMBER

2806-02-01

LOCATION
START DATE
FINISH DATE

CONTRACTOR

B-53 Truck Mounted Rig

Amherst, MA

SURFACE ELEV (ft)

175.0 FOREMAN

Dale

1/9/2019

DISTURBED SAMPLES

5

HELPER

Joe

CASE DIAMETER 3"

1/9/2019

UNDISTURBED SAMPLES

0

BIT TYPE

Roller Bit with Wash

HAMMER WGT

300 lb

ROD TYPE

A (1 5/8" O.D.)

HAMMER DROP

30"

SAMPLER

2" O.D. Split Spoon

WATER LEVEL
FIRST (ft)

Northwest of existing school building

1.0

PENETR.
RESIST.
(bl / 6 in)
3/5/9/8

8/12/15/11

FIELD
TEST
DATA

REC.
(in)

TYPE/
NO.

8/24

S-1
(0-2')

--

14/24

S-2
(2-4')

--

of

CASING

ROCK CORING INFORMATION

LAST (ft)

--

HAMMER TYPE

Safety

TYPE

N/A

TIME (hr)

--

HAMMER WGT/DROP

140 lb / 30" Wire Line

SIZE

N/A

SAMPLE DESCRIPTION
(MODIFIED BURMISTER)
Top 3": Medium dense, dark brown, fine SAND, some silt, trace (+) organics (roots),
moist (TOPSOIL)
Bottom 5": Medium dense, brown and very dark brown, fine SAND and fine GRAVEL,
some silt, wet (1" piece of gravel at bottom; FILL)
Top 6": Medium dense, brown and very dark brown, GRAVEL and fine SAND,
little to some silt, wet (FILL)
Bottom 8": Medium dense, gray, fine to medium SAND, little coarse sand,
trace (+) silt, wet

PROFILE
DEPTH

(ft)

ELEV.

TOPSOIL
GRANULAR FILL

REMARKS/
WELL
CONSTRUCTION
1

2
3.0

172.0

FINE TO
MEDIUM SAND

3
4

5'
6.0

169.0
VARVED SILT
AND CLAY

5

10'
2/1/2/3

24/24

S-3
(10-12')

7/9/7/10

10/24

S-4
(15-17')

TV = 0.15 Soft, gray, varved SILT and CLAY, trace (+) fine sand
PP = 0.50 (1/8" to 1/4" seams)

6
7

15'

20'

N/A

N/A

S-5
(20')

--

--

Top 2": Very stiff, gray, clayey SILT and fine SAND
Bottom 8": Medium dense, gray, fine SAND, some fine to coarse gravel,
little to some medium sand, little to trace silt

15.5
159.5
GRAVELLY SAND

Gray, fine to medium SAND, some coarse sand, little to some gravel
End of exploration at 20' (two feet of sand in casing)

20.0

8
9

155.0

10

25'

Remarks:
1. Standing water at ground surface near boring location.
2. Drive casing and begin drilling with wash after sampling S-2.
3. Wash water dark brown from 3-6' below ground surface.
4. Casing spinning at 4'.
5. Wash water gray and silty at 6'.
6. Undrained shear strength estimated in field using E285 Pocket
Torvane (TV). Values in tons/ft2.
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7. Unconfined compressive strength estimated in field using Pocket
Penetrometer (PP). Values in tons/ft2.
8. Water flowing out from top of casing after sampling S-4. Water in casing at
approximately 40 inches above ground surface after 25 minutes.
9. Bit bouncing from 16-17'.
10. Sample S-9 obtained from wash water.

PROJECT NO.
2806-02-01
LOG OF BORING
FR-2

LOG OF BORING FR-3
PROJECT

Fort River Elementary School

JOB NUMBER

2806-02-01

LOCATION
START DATE
FINISH DATE

CONTRACTOR

B-53 Truck Mounted Rig

Amherst, MA

SURFACE ELEV (ft)

174.5 FOREMAN

Dale

1/9/2019

DISTURBED SAMPLES

7

HELPER

Joe

CASE DIAMETER 3"

1/9/2019

UNDISTURBED SAMPLES

0

BIT TYPE

Roller Bit with Wash

HAMMER WGT

300 lb

ROD TYPE

A (1 5/8" O.D.)

HAMMER DROP

30"

SAMPLER

2" O.D. Split Spoon

WATER LEVEL
FIRST (ft)

Southwest of existing school building

2.0

ROCK CORING INFORMATION

LAST (ft)

--

HAMMER TYPE

Safety

TYPE

N/A

--

HAMMER WGT/DROP

140 lb / 30" Wire Line

SIZE

N/A

SAMPLE DESCRIPTION
(MODIFIED BURMISTER)

PENETR.
RESIST.
(bl / 6 in)
2/2/5/6

REC.
(in)

TYPE/
NO.

18/24

S-1
(0-2')

--

Top 4": Loose, brown, fine SAND, little to some silt, trace (-) organics (roots), moist
Bottom 14": Loose, light to very light brown, fine SAND, little to trace silt,
trace medium sand (in bottom 2"), damp

8/9/9/9

14/24

S-2
(2-4')

--

Medium dense, very light brown, fine to medium SAND,
trace silt, trace (-) coarse sand (in bottom 3"), wet

6/7/8/11

24/24

S-3
(4-6')

--

Medium dense, very light brown, fine to medium SAND,
trace coarse sand (in upper 16"), trace silt, wet

PROFILE
DEPTH

(ft)

ELEV.

SILTY SAND
FINE SAND

REMARKS/
WELL
CONSTRUCTION
1, 2



5'

172.5
FINE TO
MEDIUM SAND

3

8.0

166.5
VARVED SILT
AND CLAY

4

1/1/1/1

24/24

S-4
(9-11')

TV = 0.10 Soft, gray, varved SILT and CLAY, trace fine sand
PP = 0.25 (1/8" to 1/4" seams)

5
6

1 for 12"/
1 for 12"

24/24

S-5
(15-17')

TV = 0.09 Very soft, gray, varved SILT and CLAY, trace (-) fine sand
PP = 0.25 (approximately 1/4" thick seams)

7

1 for 18" / 1

24/24

S-6
(20-22')

TV = 0.12 Very soft, gray, varved SILT and CLAY
PP = 0.30 (1/4" to 1/2" seams)

4/8/7/9

18/24

S-7
(25-27')

TV = 0.09 Top 3": Medium, gray, varved SILT and CLAY, little fine sand
PP = 0.30 Bottom 15": Medium dense, gray, fine SAND, trace silt
(three, approximately 1/2" thick clayey SILT seams)

10'

15'

20'

25'

27.0

147.5

End of exploration at 27'
Remarks:
1. No topsoil observed.
2. Standing water at ground surface near boring location.
3. Drive casing and begin drilling with wash after sampling S-3.
4. Wash water gray at approximately 8' below ground surface.
5. Undrained shear strength estimated in field using E285 Pocket Torvane (TV). Values in tons/ft2.
6. Unconfined compressive strength estimated in field using Pocket Penetrometer (PP). Values in tons/ft2.
7. Begin open-hole drilling after sampling S-5.
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PROJECT NO.
2806-02-01
LOG OF BORING
FR-3

LOG OF BORING FR-4
PROJECT

Fort River Elementary School

JOB NUMBER

2806-02-01

LOCATION
START DATE
FINISH DATE

CONTRACTOR

B-53 Truck Mounted Rig

Amherst, MA

SURFACE ELEV (ft)

174.5 FOREMAN

Dale

1/22/2019

DISTURBED SAMPLES

11

HELPER

Mike

CASE DIAMETER 3"

1/22/2019

UNDISTURBED SAMPLES

0

BIT TYPE

Roller Bit with Wash

HAMMER WGT

300 lb

ROD TYPE

A (1 5/8" O.D.)

HAMMER DROP

30"

SAMPLER

2" O.D. Split Spoon

WATER LEVEL
FIRST (ft)

Near southeast corner of existing school
building

7.0

ROCK CORING INFORMATION

LAST (ft)

--

HAMMER TYPE

Safety

TYPE

N/A

--

HAMMER WGT/DROP

140 lb / 30" Wire Line

SIZE

N/A

SAMPLE DESCRIPTION
(MODIFIED BURMISTER)

PENETR.
RESIST.
(bl / 6 in)
24/13/16/20

REC.
(in)

TYPE/
NO.

24/24

S-1
(0-2')

--

Medium dense, brown and dark brown, fine SAND, some medium sand,
little to some silt, trace (+) coarse sand, trace fine gravel,
trace (-) organics (roots in upper 3"), moist (top 7" frozen)

16/19/20/21

20/24

S-2
(2-4')

--

Dense, brown, fine SAND, some medium sand, little to some silt, trace fine gravel, damp

18/20/14/15

20/24

S-3
(4-6')

--

Top 15": Dense, light brown, fine SAND, little to some silt, little medium sand, moist
Bottom 5": Dense, gray, fine SAND, little silt, moist
(1/2" layer of dark gray, clayey SILT at top)

15/14/19/11

18/24

S-4
(6-8')

5'

6/8/10/11

24/24

S-5
(8-10')

TV = 0.42 Very stiff, gray, clayey SILT, some fine sand, little medium sand,
PP = 3.70 moist (approximately 20% brown mottling in top 6", bottom 10" wet)

--

Top 8": Medium dense, brown, fine SAND, some silt, wet
Bottom 16": Medium dense, gray, medium SAND, some fine sand, trace (+) coarse sand,
trace silt, wet (interbedded 1/2" thick layers of silty fine SAND)

PROFILE
DEPTH

(ft)

ELEV.

SILTY SAND



≡

167.5

REMARKS/
WELL
CONSTRUCTION
1, 2

3
4

9.0
165.5
MEDIUM SAND

10'
4/5/2/2

10/24

S-6
(10-12')

TV = 0.17 Top 7": Loose, gray, medium SAND, some fine sand, little coarse sand,
PP = 0.50 trace silt (1" piece of gravel at bottom)
Bottom 3": Medium, gray, clayey SILT, little fine sand

5
11.0
163.5
VARVED SILT
AND CLAY

15'
1/2/1/1

24/24

S-7
(15-17')

TV = 0.10 Soft, gray, varved SILT and CLAY, trace (-) fine sand
PP = 0.40 (approximately 1/4" thick seams)

2/1/1 for 12"

24/24

S-8
(20-22')

TV = 0.10 Very soft, gray and red-brown, varved SILT and CLAY, trace fine sand
PP = 0.30 (1/4" seams)

2/2/3/2

24/24

S-9
(25-27')

TV = 0.15 Medium, gray, varved SILT and CLAY, little to trace fine sand
PP = 0.65 (1/4" seams)

20'

25'

Remarks:
1. No topsoil observed.
2. Approximately 4" thick snow cover at ground surface.
3. Undrained shear strength estimated in field using E285 Pocket Torvane (TV). Values in tons/ft2.
4. Unconfined compressive strength estimated in field using Pocket Penetrometer (PP). Values in tons/ft2.
5. Drive casing and begin drilling with wash after sampling S-5.
6. Bit not advancing and metal in wash at 38' below ground surface. Drive shoe broke off casing. Abandon boring.
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PROJECT NO.
2806-02-01
LOG OF BORING
FR-4

Job No.

LOG OF BORING FR-4

Page

SAMPLES
DEPTH (ft)/
SAMPLES

PENETR.
RESIST.
(bl / 6 in)

REC.
(in)

TYPE/
NO.

SAMPLE DESCRIPTION
(MODIFIED BURMISTER)

FIELD
TEST
DATA

PROFILE
DEPTH

(ft)

ELEV.

2806-02-01
2

of

REMARKS/
WELL
CONSTRUCTION

VARVED SILT
AND CLAY
(Continued)

30'
6/5/3/3

8/24

S-10
(30-32')

--

Loose, gray, fine to medium SAND, little silt, trace coarse sand

10/5/6/5

5/24

S-11
(35-37')

--

Medium dense, gray, fine SAND, little to some silt, little fine gravel,
trace (+) medium sand

30.0
144.5
SILTY SAND

35'

38.0
End of exploration at 38'

40'

45'

50'

55'

60'

136.5

2

6

LOG OF BORING FR-5
PROJECT

Fort River Elementary School

JOB NUMBER

2806-02-01

LOCATION
START DATE
FINISH DATE

CONTRACTOR

B-53 Truck Mounted Rig

Amherst, MA

SURFACE ELEV (ft)

174.5 FOREMAN

Dale

1/22/2019

DISTURBED SAMPLES

7

HELPER

Mike

CASE DIAMETER 3"

1/22/2019

UNDISTURBED SAMPLES

0

BIT TYPE

Roller Bit with Wash

HAMMER WGT

300 lb

ROD TYPE

A (1 5/8" O.D.)

HAMMER DROP

30"

SAMPLER

2" O.D. Split Spoon

WATER LEVEL
FIRST (ft)

Southeast of existing school building

N/A

PENETR.
RESIST.
(bl / 6 in)
34/27/17/14

REC.
(in)

TYPE/
NO.

14/24

S-1
(0-2')

--

11/9/8/6

18/24

S-2
(2-4')

--

4/4/6/6

16/24

S-3
(5-7')

--

3/5/6/7

16/24

S-4
(10-12')

ROCK CORING INFORMATION

LAST (ft)

--

HAMMER TYPE

Safety

TYPE

N/A

--

HAMMER WGT/DROP

140 lb / 30" Wire Line

SIZE

N/A

SAMPLE DESCRIPTION
(MODIFIED BURMISTER)
Top 6": Dense, brown, fine SAND, little to some silt, little medium to coarse sand,
trace organics (roots), frozen
Middle 2": Dense, dark brown, fine SAND, little to some silt, little fine gravel, damp
Bottom 6": Dense, light brown, fine SAND, some medium sand, little fine gravel,
trace silt, damp
Medium dense, dark brown, fine SAND, some silt, trace (+) fine gravel, trace medium sand,
trace (-) organics (roots), moist

PROFILE
DEPTH

(ft)

ELEV.

SILTY SAND

REMARKS/
WELL
CONSTRUCTION
1, 2

3

5'
Top 2": Loose, dark brown, fine SAND, some silt, little medium to coarse sand
Middle 12": Loose, gray, fine to medium SAND and SILT, little coarse sand
Bottom 2": Loose, gray, SILT, some fine sand

10'
TV = 0.35 Medium dense, gray-brown, varved SILT and CLAY, little to trace fine sand
PP = 2.05 (1/8" to 1/4" seams)

10.0
164.5
VARVED SILT
AND CLAY

4
5

6
15'
1 for 12"/1/1

24/24

S-5
(15-17')

TV = 0.09 Very soft, gray, varved SILT and CLAY, trace fine sand
PP = 0.30 (1/4" seams)

2/1/1/1

20/24

S-6
(20-22')

TV = 0.16 Soft, gray and red-brown, varved SILT and CLAY, trace fine sand
PP = 0.50 (1/4" seams)

2/1/2/3

24/24

S-7
(25-27')

TV = 0.15 Soft, gray, varved SILT and CLAY, trace (+) fine sand
PP = 0.75 (1/4" seams)

20'

25'

27.0

147.5

End of exploration at 27'
Remarks:
1. No topsoil observed.
2. Approximately 4" thick snow cover at ground surface.
3. Drive casing and begin drilling with wash after sampling S-2. Could not determine groundwater level.
4. Undrained shear strength estimated in field using E285 Pocket Torvane (TV). Values in tons/ft2.
5. Unconfined compressive strength estimated in field using Pocket Penetrometer (PP). Values in tons/ft2.
6. Wash water gray at 14' below ground surface.
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PROJECT NO.
2806-02-01
LOG OF BORING
FR-5

