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Attention: Mr. Joel Barry Chase

Re: Embankment Stability Study
Quabbin Reservoir Dams

Gentlemen:

we are pleased to submit this report, which presents the results
of a geotechnical engineering study and evaluation of the stability
of the winsor Dam and Goodnough Dike at the Quabbin Reservoilr
in central Massachusetts. The work was initiated by the MDC
in response to recommendations contained in the Phase I report
‘authorized by Public Law 92-367, through the Corps of Engineers.
As requested by the MDC in our final review meeting, we have
added an executive summary of the purpose, exploration, evaluation,
and tindings presented in this report. We have also completed
all other modifications requested by the MDC at the final review
meeting.

we wish to thank those personnel at the MDC, both in Boston
and at Quabbin Section, who provided assistance in the research
for documents used in preparing this report. Personnel at GZA
who also assisted in the preparation of this report include:
Dr. Richard Simon, Nicholas Campagna, Dr. Gary Jaworski, William
Hadge, and Edward Taylor, Geotechical Engineers; Gardner Hayward,
Chief Draftsman, and Donald Schulze, Laboratory Director.
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EXECUTIVE SUMMARY

This report summarizes the results of a geotechnical engineering
study and evaluation of the stability of the Winsor Dam and
Goodnough Dike at the Quabbin Reservoir in Central Massachusetts.
Authorization for the project is an agreement dated July 17,
1980, between the Metropolitan District Commission and Goldberg-
Zoino & Associates, Inc.

Purpose of Study - In June 1978, a limited visual inspection
was performed in conjunction with the National Dam Inspection
Program, authorized by Public Law 92-367, and administered by
the Secretary of the Army, through the Corps of Engineers.
Findings of the inspections were summarized in a Phase I report
(Reference 1).

The report indicated that the embankments are generally in good
to excellent condition with no obvious signs of failure or condi-
tions that would warrant urgent or remedial treatment. The
report also recommended that a detailed study of embankment
stability under static and earthquake loading be conducted because
of the expected nature of the hydraulic fill embankment material
and critical importance of the dams. The work presented "in
this report summarizes the evaluation of the embankment stability
performed in response to recommendations made in the Phase .l
report.

Subsurface Explorations and Laboratory Testing - A subsurface
exploration program was undertaken at the Main Dam and Dike
during this study to obtain a measure of embankment density
and to obtain representative soil samples for visual classification
and laboratory testing.

A total of nine soil test borings were drilled during the explo-
rations at the Main Dam and Dike. Standard split spoon sampling
and fixed piston undisturbed sampling were used to obtain repre-
sentative soil samples. At the completion of each boring, a
total of eighteen pneumatic piezometers were installed at selected
elevations within the boreholes to measure pore water pressure
in the embankment.

A program of laboratory testing was conducted on selected split
spoon and undisturbed samples. The purpose of the testing was
to provide information for soil classification and to measure
engineering parameters to assess shear strength and liquefaction
potential of the embankment soils.

Soil Conditions - The Main Dam and Dike were constructed by
hydraulic f1ll methods, although the top 30 feet was constructed
as a rolled fill. The interior, less pervious section, or core,
of the embankments consist of silty, fine sand or silt. 1In
general, the materal is loose to very dense. The outer areas,
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or shell, of the embankment consist of a dense to very dense
sand with varying percentages of silt, gravel, and cobbles.
The gradation of materials encountered in this exploration compares
well with the gradation of materials recorded during construction.

Methods of Analysis - The stability of the Main Dam and Dike
embankments was assessed using several analytical methods.
First, the stability of the embankment was assessed by calculating
factors of safety for a slope stability failure. Both static
and pseudo-static analyses were conducted.

The static analysis assumes that only forces of gravity act
on the embankment, and that resistance is derived from the shear
strength of the soils. The pseudo-static analysis, in addition
to the gravity forces, introduces a horizontal force acting
outward from the embankment to represent earthquake loads.
Resistance is again derived from the soil shear strength.

For this analysis, horizontal earthquake loads were derived
based on peak accelerations of 0.l2g and 0.189. A peak acceleration
of 0.12g is based on Massachusetts State Building Code requirements,
while a peak acceleration of 0.18g is a more conservative maximum
probable peak acceleration for the area. The selection of the
peak acceleration values and approximate correlation to earthquake
intensity level are discussed in the text.

A second analysis evaluated the liquefaction potential of the
core material. Liquefaction, as used in this text, refers to
a condition of nearly complete loss of strength of a granular
soil, turning the soil into a temporary viscous fluid. Liquefaction
can result from seismic events and can be triggered by a single
large force or a series of smaller transient loads such as vibra-
tions. The consequence of liquefaction at the dams is settlement
of the embankment crest.

Findings - The results of the analyses are summarized below.
A detax&ed explanation 1s presented in the text of the report
and should be referred to for more specific information.

The results of both the field exploration and the theoretical
calculations conducted for this evaluation, in our opinion,
suggest that the embankments are strong and resistant to complete
failure. The analyses were conducted for both normal static
conditions and conditions where earthquake loads result in an
additional applied force. Earthquake loads were based on peak
accelerations up to 0.l8g. A peak acceleration of 0.18g, which
corresponds to a Level VII and Level VIII intensity on the Modified
Mercalli Scale, 1s judged an extreme event for this area.

An analysis to assess the liquefaction potential of the core
material was also conducted. Results of the analysis indicate
that the core of the embankments exhibits a limited liquefaction
potential, meaning that the core is capable of temporarily losing
its shear strength during a seismic event. Even if the core
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were to liquefy, h.uwever, the shell appears sufficiently strong
to resist failure of the embankment. Liquefaction of the core
is expected to result in settlement of the crest; however, a
minimum freeboard of 20 feet exists, and neither a breach nor
a complete failure of the embankment is expected.
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1.00 INTRODUCTION

This report summarizes the results of a geotechnical engineering
study and evaluation of the stability of the Winsor Dam and
Goodnough Dike at the Quabbin Reservoir in Central Massachusetts.
Authorization for the project is an agreement dated July 17,
1980, between the Metropolitan District Commission and Goldberg-
Zoino & Associates, Inc. (GZA).

In June 1978, a limited visual inspection was conducted by others
in accordance with guidelines prepared by the U.S. Army Corps ¢

~of Engineers. The inspection was performed in conjunction with
the National Dam Inspection Program, authorized by Public Law
92-367, and administered by the Secretary of the Army, through
the Corps of Engineers. Findings of the inspections were summarized
in a Phase 1 report (Reference 1). : .

The report indicated that the embankments are generally in good
to excellent condition with no obvious signs of failure or condi-
tions that would warrant urgent or remedial treatment. The
report also recommended that a detailed study of embankment
stability under static and earthquake loading be conducted because
of the expected nature of the hydraulic fill embankment material
and critical importance of the dams. The work presented in
this report summarizes the evaluation of the embunkment stability
performed in response to recommendations made in the Phase 1
report.,

2.00 CONSTRUCTION HISTORY OF THE MAIN DAM AND DIKE

The construction history of the Winsor Dam (Main Dam) and Goodnough
Dike (Dike) as described in Phase 1 report (Reference 1) is
summarized below.

2.10 LOCATION OF PROJECT

Winsor Dam is located on the Swift River at the Belcher-
town/Ware town line. Goodnough Dike is located on Beaver Brook
in wWware, Massachusetts. The locations of the Main Dam and Dike
are shown on Figure 1, Locus Plan.
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2.20 WINSOR DAM

The wWinsor Dam (Main Dam) is a zoned earth embankment
constructed by hydraulic fill methods. The site chosen for
construction of the dam was overlain by deep glacial deposits
of pervious sand, gravel, cobbles, and boulders.

The embankment has a maximum height of about 170 feet

(crest elevation 550 feet). The crest is about 35 feet wide

with a paved roadway across it. The upstream slope is at about

2 horizontal to 1 vertical above a berm at Elevation 535. Light

" riprap is above Elevation 535. Below the berm, heavy riprap

isagon a 1-1/2 horizontal to 1 vertical slope which flattens

to 3 horizontal to 1 vertical. The grassed downstream slope -

is 2 horizontal to 1 vertical and 2-1/2 horizontal to 1 vertical,

starting from the crest. Berms have been constructed at Elevation
500 and Elevation 460. . -

¢ Prior to construction of the embankment, an open trench

- was excavated across the valley floor to a depth of about 30 feet.
Rectangular concrete caissons were constructed from the bottom.
of the trench to rock. The upper 20 feet of bedrock was grouted
from the bottom of the caissons. The caissons extended a minimum
of 25 feet above the bottom of the trench and were subsequently
backfilled with compacted impervious trench backfill.

The embankment was constructed by hydraulic fill methods.
Material to construct the embankment was brought from an off-site
borrow source to a hog box by conveyor belt where it was mixed
with water. The soll-water slurry then flowed to the construction
site in a steeply sloped trough. The core was constructed by
allowing the slurry to pool near the centerline of the dam where
the fines settled out.

The quality of the core material was continually monitored
and checked by sounding with a rod. Samples were obtained during
construction for inspection and laboratory analysis. The top
30 feet of the embankment was placed by rolled-fill methods.

2.30 GOODNOUGH DIKE

Construction of Goodnough Dike (Dike) was essentially
the same as that of the Main Dam. A trench was excavated, caissons
constructed to rock, rock grouted, trench backfilled, and the
embankment constructed by hydraulic fill methods.
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3.00 SUBSURFACE EXPLORATIONS

A subsurface exploration program was undertaken at the Main
Dam and Dike during this study to obtain a measure of embankment
density and to obtain representative soil samples for visual

" classification and laboratory testing.

3.10 SOIL TEST BORINGS

A total of nine soil test borings were drilled by Briggs
Engineering of Norwell, Massachusetts at the Main Dam and Dike
between May 6, 1981, and June 22, 198l1. Six borings were taken
at the Main Dam along two cross sections perpendicular to the
embankment centerline. Three borings were conducted at Centerline
Station 15+408; the remaining three borings were conducted at
Station 20+400. Three borings were taken along the cross section
at Station 21+80 of the Dike. The locations of the borings
are shown in the Exploration Location Plans, Figures 2a and
2b.

At each station, one boring was taken on the crest of
the embankment through the core material (the central least
pervious material. The other two borings were taken along the
downstream face at the midslope and toe through the shell material
(the outer more pervious granular soils). In some cases, borings
were taken into the foundation soils, the soils on which the
embankment is constucted.

All holes were advanced using a power-driven rotary bit
while circulating drilling fluid. Four-inch flush joint steel
casing was used to support the upper 30 to 35 feet of each boring.
Below this depth, the holes were advanced uncased and kept open
with Revert organic drilling mud. 1Initially, Revert, an agent
added to water, thickens and becomes a viscous fluid., With
age, however, it loses its viscosity and becomes water-like
again, thereby not affecting the function of the instrument.

water levels in the boreholes were measured at the completion
of the borings and prior to installation of instrumentation.
water level measurements and remarks are presented on the logs.
Boring logs prepared by GZA and the driller may be found in
Appendix A and Appendix B, respectively.

3.20 SOIL SAMPLING

Representative soil samples were obtained using both split
spoon and thin-walled piston samplers. Split spoon samples

GI\

3



were taken at 5-foot intervals using a 24-inch-long, 1-3/8-inch
I.D. sampler. The number of blows required to drive the spoon
in 6-inch increments with a 140-pound hammer falling 30 inches
is recorded on the boring logs. Three-inch-diameter undisturbed
samples of the core material were taken in the crest borings
at approximately 10 foot intervals. Thirty-inch-long, 3-inch
O.D., thin-walled steel tubes were pushed 24 inches using a
hydraulic piston sampler (Osterberg Sampler). Sample recovery
was measured, after allowing the sample to drain, and 1s 1included
on the boring logs. The tubes were sealed at each end with
wax, stored vertically in the MDC Garage at the Quabbin Admini-
stration Building, and then transported to GZA's Newton, Massa-
chusetts laboratory by Briggs Engineering. Undisturbed samples
of the shell were not obtained because of i1ts dense nature.,

3,30 PIEZOMETER INSTALLATION

A total of 18 pneumatic piezometers were 1nstalled at
selected locations in the completed boreholes. Piezometers
are 1nstruments used to measure water pressure at a point within
the embankments. Three piezometers were installed in each crest
boring, two n each midslope boring, and one 1n each toe boring.
The piezometers were manufactured by Petur Instrument Company,
Inc., of Seattle, Washington, and all but one were Model P-102,
which 1s prepacked 1n a steel well-screen protective casing.
Pirezometer (P=-12) was a canvas },xu‘ﬁl Petur Model P-106. All
plezometer sensors were Model P-100
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penetration resistance measured by blow counts ranged from 5
to 25 blows per foot (loose to medium-dense); while at Boring
B-4, penetration resistances of 3 to 9 blows per foot (loose)
were encountered.

At midrange depths, the material consists of a sandy o1
clayey (slightly plastic) silt. Penetration resistance in Boring
B-1 ranged from 7 to 59 blows per foot (loose to very dense);

in B-4, penetration resistances ranged from 5 to 27 blows per
foot (loose to medium-dense).

The lower zone of the core 1n these two borings consisis
of dense to very dense, stratified fine sand and silt. Strati-
fication 1n this zone 1s significantly more prominent than 1in
the upper and middle zones. Penetration resistance at B-1 ranged
from 30 to 8l blows per foot, and at B-4 from 10 to 114 blows
per !(r\.t.

crest borings, a change of strate t

occurred at a depth ot about 148 feet

netration resistances as high as 108 blows

143 per foot in B-4 were recorded. According

material corresponds to compacted f1ill
perations.
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In Boring B-3 at Station 15408 and boring B-6 at Station
20400, both taken near the toe of the downstream slope, medium-
dense to very dense, gravelly sand with cobbles were encountered.
Penetration resistances were higher in B-6 than in B-3, suggesting
that the percentage of cobbles at Station 20400 is greater than
that at Station 15+408. The transition to original material
was estimated to be at a depth of 18 feet in B-3, based on a
review of topographic plans showing original ground. At Boring
B-6, the transition to natural ground was estimated to be at
a depth of 75 feet. Boring B-uv waz 249vanced an additional 37
feet through very dense foundation materials consisting of =and,
gravel, and cobbles.

4.30 GOODNOUGH DIKE - CORE

Boring B-7 at Station 21480 was taken at the crest of
the Dike through the core material. The results of the boring
indicate that approximately 42 feet of very dense, compacted,
granular fill is underlain by over 95 feet of hydraulically
placed, stratified, fine sandy silt core material. The zone
of compacted fill above the core consists of dense, gravelly
sands. The high penetration resistance (over 200 blows per
foot) presumably reflects the high percentage of cobbles in
the fill.

. The ccore material was primarily stratified, fine sandy
silt. Strata thicknesses noted in split spoon samples ranged
from 1/32-inch to 1/2-inch and were distinguished by variations
in color, grain size, and silt content. Penetration resistance
indicates that the core material 1s generally medium-dense to
dense, although the lowest recorded resistance was 8 blows per

foot.

A change of soil stratum to a very dense, fine sand (100
to 200 blows per foot) occurred at a depth of approximately
138 feet. Based on a review of design drawings, original topography,
and penetration resistances, this material is judged to be compacted
fill placed prior to hydraulic filling operations.

4.40 GOODNOUGH DIKE - SHELL

Two borings, B-8 and B-9, were taken through the downstream

shell of the embankment at Station 21+480. The material encountered
in the borings consists primarily of dense, fine to coarse sand
with varying amounts of silt, gravel, and cobbles.
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The predominant soil encountered in Boring B-8, taken
at midslope on the downstream face, is a dense, fine sand.
A transition from fine sand to a gravelly sand with cobbles
was noted at a depth of about 74 feet. From a review of design
drawlings and original topography this material appears to be
compacted fill placed on original ground prior to the hydraulic
filling operations.

At Boring B-9, taken near the downstream toe, the shell
material consists of about 17 feet of medium-dense, fine to
coarse sand, underlain by 30 feet of medium~- to very dense,
gravelly, fine to coarse sand with cobbles. The transition
to natural material 1s estimated to be at a depth of 48 feet
below the top of borehoile. The natural foundation soils at
this depth and location consist of stratified fine sand. At
71 feet below the top of borehole, a gravelly, fine to coarse
sand with cobbles was encountered in the boring.

5.00 LABORATORY 'Ik%l ING PROGRAM

A program of laboratory testing was conducted on selected split
spoon and undisturbed thin-walled tube samples. The purpose
of the testing was to provide information for soil classification
and to provide engineering parameters necessary to assess the
shear strength and liquefaction potential of the embankment
solls. The results of the laboratory soil testing are presented

in Appendix C and are summarized below.

EIA\ U' J ( A.I} ON TESTS

Representative soll samples were selected from both undisturbed
tube and split spoon samples. Grain size analyses were conducted
on representative samples of the core, shell, and foundation
solls from both the Main Dam and the Dike. Atterberg limits
and molsture content tests were conducted on so1ls consisting
of fine-grained material found in the core. The purpose of
these tests was to assist in the classification of the embankment
and toundation materials. Tests for specific gravity were also
conducted on representative samples of the core material.

A summary plot showing the limits of all gradation tests
performed on the soll samples 1s presented in Figure 6. These
results are 1in compliance with other gradation analyses from
published sources (Reference 9) and MDC records. Results of
all classification testing are shown on summary sheets presented
in Appendix C.




5.20 STRAIN-CONTROLLED UNDRAINED SHEAR TESTS

Conventional triaxial undrained shear tests with pore
pressure measurements were conducted on undisturbed samples
from the core of the Main Dam and Dike. Similar tests were
conducted on representative samples of the shell material.
For the shell material, however, tests were performed on remolded
samples that had been compacted to both a relatively loose (100
pcf dry density) and a relatively dense (110 pcf dry density)
state. The purpose of the tests was to measure a friction angle
and cohesion intercept for the two densities and to provide
data as a basis for selecting shear strength parameters for
the shell material.

Triaxial test samples were approximately 2.9 inches in
diameter and 6.0 inches in length. Water content and sample
weights were recorded prior to testing. Samples were back-pressured
under a small effective stress to saturate the samples. The
chamber pressure was then increased to the desired consolidation
pressure and allowed to remain for approximately 12 hours.
During consolidation, volume change was recorded. After consoli-
dation of the sample, pore pressure response was checked by
increasing the cell pressure and monitoring the corresponding
increase in pore pressure. When required, additional back pressure
was applied to achieve a pore pressure response equal to or
greater than 95 percent.

The samples were loaded under strain-controlled conditions
while allowing no drainage during shear. Load application rates
were selected using formulas described in Reference 2. The
applied load, back pressure, and change in height of the samples
were recorded at regular intervals during the test. When 20
percent strain was reached, loading was terminated, and the
samples were removed from the loading apparatus. A sketch of
the failed sample was made, the weight obtained, and water content '
determined.

Applied pressures during application of load were corrected
for effects of membrane stiffness in accordance with procedures
outlined in Reference 3. The results of chese tests are presented
in Appendix C.

5.30 STRESS-CONTROLLED UNDRAINED SHEAR TESTS

Stress-controlled triaxial undrained shear tests with
pore pressure measurements were conducted on representative
samples of core material from the Main Dam and Dike to establish
their potential for liquefaction. These tests were conducted

9
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in a manner similar to the previously described strain-controlled
tests, except that samples were loaded incrementally with a
constant stress. The purpose of tliese tests was to provide
data to construct a flow line showinr, the relationship between
the critical void ratio and the effective minor principal stress
at failure (o3f).

Testing for the Main Dam was conducted on representative
samples obtained from Boring B-1 at a depth of 64 to 66 feet.
The material ccnsisted of a nonplastic grey silt and fine sand.
Tests for the Dike were conducted on representative samples
obtained from Boring B-7 at a depth of 62 to 64 feet. The material
was a slightly plastic, clayey silt with a trace of fine sand.
The liquid limit of this sample was 36, and the plasticity 1index
was 2. The liquid limit and plastic limit of a soill give an
approximate range of water contents between the soil's solid

and liquid state and are used as a measure of *he soil's plasticity.

6.00 PIEZOMETRIC CONDITIONS IN THE MAIN DAM AND DIKE

Pneumatic pilezométers were 1nstalled in the boreholes at the
completion of the borings and periodic readings have since been
made. The reservolr level varied between elevation 522.2 and
522.9 during this time as measured by MDC personnel. Piezometric
levels observed during May and June 1981 in the eighteen piezometers
have been tabulated in Tablel . The piezometric levels measured
on June 26, 1981, are considered stabllized readings, and were
used 1n the evaluation. ross sections showing the piezometer
locations and lezometric levels on June 26, 1981, are shown
in Figures 7, 8 i The water levels observed 1n borehole:
are also shown

Data for piezometers located

n Borings B-1, B-4, and B-7 (crest

1 1
A A
borings at the Main Dam and Dike) suggest that the measured

||

piezometric elevations 1n the core decrease with depth, indicating
dissipation of head i1n the core and downward flow. This trend
1S expected. Piezometers located i1n the shell show little pressure,
suggesting that little flow 1s occurring within the downstream
embankment. The estimated phreatic surfaces, or upper flow
lines, through the embankment at the three sections are shown
n the figures. The phreatic surface estimate was based on
a review of plezometric ata and on engineering judgment.




7.00 METHODS OF ANALYSIS

The methods of analysis used in the evaluation of embankment
stability are described below.

7.10 STABILITY ANALYSIS

The stability of winsor Dam and Goodnough Dike was evaluated
using LEASE 11, a computerized slope stability analysis program.
LEASE 11 solves two-dimensional stability problems emploving
the Simplified Bishop Method of Slices or the Morganstern-frice
Method. All stability analyses performed for the dam and dike
were made using the Simplified Bishop Method of Slices for circular
failure surfaces.

Input cdata to the program consist of the following:

l. Geometry of the embankment cross section

So01]1 data (unit welght, strength parameters)

3o Pore pressure data

4. Sei1smic coefficilients (1f analyzing psuedo-static'

or earthquake condition)

Information describing the circle centers and the
range of radii to be analyzed.

An example of a typical set of program input is
in Appendix D.

In the analyses completed for this study, three sets of
soll parameters were used to describe: (1) the core material,
(2) the shell material, and (3) the foundation material. Ths«
selection of sol1l parameters was based on results of laboratory
tests and on judgment. A parametric study was also performed
by selecting a series of friction angles for the core to evaluate
the effect on stability resulting from possibly weaker 2zones
within the core. A friction angle of zero was used to simulate
a complete loss of strength i1n the core material. The soil
properties used in the analyses are presented in the table below:




Saturated Effective Cohesion
Density (psf) Friction Angle (degrees) Intercept (pst)

Core 124 0, 20, 25, 35
Shell 130

Foundation 135 40

The limit of the core for analysis was defined by using
the approximate edge of pool as shown in the soil profile figures.
The approximate edge of pool was obtained from design drawings.
The edge of pool corresponds to the edge of the settling pond
maintained during construction of the core and describes the
probable maximum extent of the core. Limited data taken from
MDC files showing the limits of the core suggest that the actual
core extends to the edge of the pool.

- Pore pressure data for these analyses was described by
the phreatic surface. Pore pressures were internally calculated
by multiplying the distance of the point on the failure surface
below the phreatic surface by the unit weight of water.

7.20 EART “Ql:{\h'[ SELECTION

Earthquake peak accelerations of 0.189 and 0.129 were
selected. A peak acceleration of 0.18g was selected based on
a review of predicted values suggested by the New England Division,
U.S. Corps of Engineers for three Federal dams in central and
western Massachusetts, southern New Hampshire, and northern
Connecticut. The peak acceleration was determined by increasing
recorded Mercalll intensity by one unit for each event and at-
tenuating the value to the site (Reference 7). The Massachusetts
State Building Code, on the other hand, reguires a peak acceleration
of 0.12qg. The selected values of peak acceleration 0.129 and

3g have been approximately equated to the Modified Mercalli

earthquake 1intensity level. A peak acceleration of 0.12g

and 0.18g correspond approximately to Level VII and Level VII1I
earthquake 1ntesities.

Data 1s presented 1n Appendix F which correlates the Modified
Mercalll intensity level and physical description with the peak
acceleration of seismic events, The Modified Mercalli scale
18 an approximate rating of seismic events. Two maps are also
presented 1n the Appendix which show first a compilation of
recorded earthquakes in the central New England area and second

12




a tectonic map of New England. Earthquakes observed within
about 50 miles of the Quabbin Reservoir have been intensity
V or less. Therefore, the analysis conducted on the basis of
a 0.129 or 0.18g peak acceleration is judged conservative.

7.30 EMBANKMENT STRESS ANALYSIS

A finite element analysis was pertormed to obtain an estimate
of the existing state of stress in the embankment. The stresses
were used to plot minor principal stress versus voild ratio for
samples at selected locations within the embankment. The data
18 used 1n assessing the potential of the core material to liquety.

The method used to calculate the static stresses was based
On a reasonable representation of the nonlinear stress-strain
relationships for the construction material. The analysis follows
a step-by-step sequence representative of the construction sequence
for the embankment under consideration. The finite element
computer program ISBILD, which was developed at the University
Q

{ alifornia, Berkeley (Reference 4) was used. A total stress
lane strain analysis using drained

I stress-straln parameters
was pertiormed.

computer | jram ISBILD employs a hyperbolic stress-strain

to model several aspects of the stress-strain behavior

of so1ls, 1ncluding (1) nonlinearity, or decreasing tangent
modulus with increasing strain; (2) stress-dependency, Oor increasing
€SS and stren ) '1th 1ncreasing confining pressure

; and

varil ns of Polsson's ratio with strain and
arameters employed in the hyperbolic
S ard listed in Tabl ) together

sure. ) I
»lat lonshnlg
)f thelr physical signiticance and explanations
finite element analy

¥y

.

ses, A more complete
€ parameters S contained 1n a report by
(Reference 5). The appropriate nonlinear
rs for each soil type in the embankment
results of consolidated-undrained triaxial

sure measurements and publist

nt analysis was conducted using the
section Station +80 of Goodnough Dike The

. i

initial states
I stress at Stations 15408 and 20400 of Winsor Dam were ol

L 4
the same analysis by scaling the stresses according
11ftference 1n the s1zes 0of the cross sections. This was

le because of the similarities among the \re Cross sections.




The results of the analyses are shown as contours of
major principal stress (0}) and minor principal stress (o03)
through the core and into the shell and are presented in Figures
10 and 11. It can be seen from these results that there is
a stress reduction in the core material caused by stresses arching
on the stiffer shell material.

7.40 LIQUEFACTION POTENTIAL

The term "ligquefaction" as used in this report refers
to the nearly complete loss of strength of a granular soil and
the attendant onset of flow. Such a condition can be brought
about by either static or transient loads, provided that the
solil exists at a void ratio at or greater than the critical
value (i1.e., the soil contracts when sheared). Casagrande
(Reference 6) observed that the critical void ratio is proportional
to the 1nitial effective confining pressure; i.e., the greater
the confining pressure, the denser the soil must be to avoid
a flow failure (liquefaction). Although flow can apparently
be i1nduced by only a slight change in the loading if the soil
exlists at or above the critical voild ratio, it 1s also expected
that large deformations could develop (roughly in proportion
to the magnitude of imposed shear stress) in cases where the
vold ratio 1s only slightly less than the critical value.

I'he evaluation of the potential for liquefaction was based
on the critical void ratio established through stress-controlled,
static triaxial tests (R-tests). The liquefaction potential,
Iq, was defined by Casagrande as:

Ly _o 31 - 1
3 1

Data presented by Casagrande in the form of void ratio,
e, versusgy (1nitial minor principal stress) for a particular
kind of sand is shown in Figure 12. The so-called F-line ("F"
designating "flow") separates contractive from dilative behavior.
For L, values greater than zero (e greater than the critical
valuo%, the sol1l contracts when sheared, and a flow condition
may prevail. For L, values less than zero, the soil dilates
when sheared, and strains are limited by the attendant reduction
ln pore pressure.

In some actual cases, the critical void ratio may be rather
insensitive to the initial confining pressure, and liquefaction
potential can be assessed qualititively only according to the
proximity of the existing void ratio relative to the critical
value.

14




A simllar analysis was conducted for these studies.
Representative samples of core material were subjected to stress
controlled consolidated undrained shear tests. The results
are presented as a plot of void ratio (e) versus ¢ 3, as shown
in Appendix C and summarized in Figure 13. Flow line A was
developed with nonplastic silt and fine sand. Flow line B was
developed with slightly plastic, clayey silt. Field data that
plot above and to the right of the flow line may be susceptible
to liquefaction, and data lying below and to the left of the
flow line are probably not susceptible to liquefaction.

8.0C Ulbk'l_:‘w.'*l(fhn OF Bk SULTS

In accordance with recommendations ccntained in the Department

of the Army, U.S. Corps of Engineers' Phase 1 Report (Reference

l), a stabillity analysis including both static and seismic factors
was conducted for the downstream embankment of the Main Dam

and Dike. The analysis consisted of: (1) evaluating the penetration
resistances recorded 1n the field during the subsurface explorations;
(2) evaluating the laboratory soil testing data, and (3) evaluatina

1

the results of slope stability analyses.

l‘H\l 'l_i\»i\'l 71 ON ,i‘ ESISTANCE

Penetration resistances recorded in the field during the
subsurface explorations were used in this analysis as one basis

of evaluation.
8.11 Embankment Cor«

Penetration resistance values in the core material, uncor-
rected for overburden stress, range from 3 to greater than 5(

blows per foot. The median of all values is 19. Approximately
50 percent of the values fall between the range of 3 to 15 blow:
per foot. Wwhen corrected for confining pressures caused by

the depth of the sample within the embankment, these value:

are expected to be lower and to fall within the loose range
between zero and 10 blows per foot.

Low penetration resistance values are probably indicative
of potential liquefaction susceptibility. Generally, values
less than 10 blows per foot 1n saturated, clean, fine to medium
sands exhibit a liquefaction potential. Although liquefaction
1s not well understood 1n silty soils, it is advisable, nevertheles:
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samples from the field were plotted versus calculated effective
minor principal stress within the embankment at the sampling
depth. These data have also been plotted on Figure 13.

Flow line A was developed using nonplastic soll samples
from within the core. Therefore, there appears to be a potential
for liquefaction of the nonplastic solls within the core.

Flow line B was develcped using slightly plastic soils
(plastic index 2) from within the core. The state of two representa-
tive field samples of slightly plastic soils was plotted and
compared to line B. One sample plots in the contractive zone,
while the other plots 1n the dilative zone. These results suggest
that zones of nonliquefiable soils may exist 1n the core.

One apparent anomaly in the method of liquefaction evaluation

wa noted. Stress~controlled undrained triaxial shear tests

accor« ( ) generally accepted engineering method:

] ¢ £ a range Of vold ratlos to }‘l“d\]x'l
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slightly plastic soll consolidated
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8.31 Static Case

The initial analysis for static conditions was conducted
using strength parameters of 35 degrees and 37 degrees for the
core and shell, respectively. To account for potentially weaker
zones within the core, the analysis was also conducted using
reduced friction angles for the core material of 25 and 20 degrees.
For the limiting case of zero shear strength in the core, which
represents complete liquefaction, a friction angle of zero was
used. Results of the analyses are presented in the table below
and indicate that acceptable factors of safety exist in the
embankment. The results also show that, even 1f the core were
completely liquefied, the strength of the shell would appear
to maintain an acceptable factor of safety. Critical circles
which show the potential failure surface with the lowest factor
Of safety are presented in Appendix E.

summary of Stability Analyses - Static (Downstream Embankment)

Section Core Shell Factor of Remarks
(degrees) (degrees) Safety

Winsor Dan

Core strength
based on
laboratory
test results

Core strength
reduced for
possibly
weaker zones

Core strength
reduced for

possibly
weaker zones

Core assumed
to liquefy

STA 15408 % ) P Reasonable
minimum friction
angle for core

GI\




Goodnough

STA 21400 ) 37 - Reasonable
minimum friction
angle for core

Minimum

Acceptable : Corps of
Engineers
Design Minimum

8.32 Pseudo-Static Case

A similar stability analysis for a seismic event was conducted
for the embankment by applying a static horizontal force to
simulate an earthquake. The seismic analysis was conducted
using two levels of peak acceleration, 0.129 and 0.18g, selected
as described in Section 7.20.

A peak acceleration of 0.12g9 is based on Massachusetts
State Building Code requirements, while the peak acceleration
of 0.18g 1s a more conservative maximum probable peak acceleration
for the area. A reasonable minimum friction angle for the core
of 25 degrees was selected for analysis. The results of the
analysis presented in the table below show that, for both magnitudes

of peak acceleration, acceptable minimum factors of safety exist.
Critical circles which show the potential failure surface with
the lowest factor of safety are present in Appendix E.

An additional conservative analysis was conducted on the
embankment. This analysis assumed that the peak acceleration
occurs and, at the same time, actual liquefaction of the core
occurs. Forr this analysis, peak accelerations of 0.129 and 0.18g
and a core having zero shear strength were assumed. Usually,
the pseudo-static analysis 1s conducted using embankment strengths
consistent with the static case. Results of this analysis indicate
that acceptable factors of safety exist for a peak acceleration
of 0.12qg.

Results oi the analysis conducted with a peak acceleration
of 0.18g9 1irdicate a factor of safety slightly less than one,
However, because the assumptions made in this analysis were
conservative, and because the probability that the event will
occur 1s un.ikely, these factors of safety are considered accept-
able. In addition, even 1f the core were to liquefy, total
failure of the dam is not expected. Damage to the embankment
would probatly result from limited sloughing of the downstream
slope or sutsidence of the crest during short periods of peak
shaking, but is is expected that movement would stop within a
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day after shaking has subsided. It should be noted that a design
freeboard of about 20 feet 1s expected between the crest of
the dam and reservoilr level at design pool.

Summary of Stability Analysis -

Pseudo-Static (Downstream Embankment)

Section Shel Predicted Peak Factor Remarks
Acceleration of Safety

Engineers
Design
Minimun




9.00 CONCLUSIONS AND RECOMMENDATIONS

Conclusions on the stability of the downstream slope are presented
below, subject to the limitations set forth in Appendix G.

1.

2.

Factors of safety normally considered acceptable exist in
the downstream embankment; therefore, complete failure of
the dam is judged to be unlikely.

The core exhibits limited liquefaction potential. Results
of the stability analyses indicate that, even if the core
were to liquefy, an acceptable factor of safety is available.

Should the core liquety during an extreme seismic event
(peak acceleration of 0.18g), the crest of the embankment
will probably subside. Settlement of the embankment, however,
is not expected to precipitate a breach or complete failure
of the dam especially since a minimum free-board of 20 feet
is expected above the reservoir level.
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PIEZOMETRIC

10

11

12

13

14

15

16

17

18

NOTE: (1)
2)

€/04/81
6/04/81
6/04/81
5/11/81
5/11/81
6/18/81
6/01/81
5/29/81
5/29/81
6/03/81
6/03/81
6/23/81
6€/19/81
6/19/81
6/19/81
6/16/81
€/09/81

6/12/81

JUNE 1981
TIP
INSTALLED ELEVATION i1 12 14 29 1 3 4 S 9 10 12 16 18 19 23 26
475.2 512.2 497.7 497.4 497.4 497.4
4402 480.4 478.1 477.6 477.2 477.6
413.0 482.3 479.5 4m.4 479.0 479.0 a7.0
458.5 468.9 458.7 458.9 458.9 459.0 458.9 459.0
446.5 466.1 451.1 451.6 451. 449.3 451.1 451.1
91.0 39l.0 1.0
484.2 501.8 498.9 4981 398.1 498.5 498.1
440.8 470.4 469.0 469.4 469.0 459.4 469.0 469.0
403.2 499.6 493.1 452.2 455.4 456.3 4431.7 451.7
457.0 457.9 4%7.2 457.5 457.0 457.5
436.3 436.8 436.3 436.8 436.3 43%.8
378.2 445.2 392.9
482.4 510.6 502.3 502.3
456.0 486.0 487.0 481.9
413.5 495.7 Note 2
431.0 443.9 437.5 437.0
442.0 445.7 445.5 445.7 445.7
405.0 425.8 425.1 425.8 425.3

MAY 1981

PIEZOMETER ELEVATION (NOTE 1), BOSTON CITY BASE

Elevations are approximate and based on assumed surface elevations.
Piezometer lines probably plugged, reading unreliable.




PARAMETER

Moist unit weight

Cohesion intercept
Friction angle
Modulus number
Modulus exponent

Failure ratio

Poisson's ratio at

03 = 1 atmosphere, and

zero strain

Reduction in Poisson's
ration for 10-fold in-
crease in 13

Increase in Poisson's
ration for 100% strain

NOTE: All parameters are dimensionless, with the exception of Ym and C, which are in units of kips and feet.

TABLE 2 - STRENGTH AND STRESS-STRAIN PARAMETERS USED IN

THE FINITE ELEMENT ANALYSIS

FOUNDATION CONCRETE SILT TRANSITION
SYMBOL ROLE OF ANALYSIS ALLUVIUM CORE WALL CORE FILTERS SHELLS RIPRAP
Stress values are proportional to 0.135 0.150 0.124 0.127 0.130 0.135
unit weioht (moist, saturated, or
bouyant, depending on zone).
c Together, determine how strength 0 432 0 0 0 0
varies with confining pressure.
$ 40 0 35 36 37 37
¥ Together, determine how initial 700.0 450,000 125.0 510.0 500.0 500.0
tangent modulus varies with con-
n fining pressure, 0.20 0.01 0.20 0.20 0.20 0.20
Rf Relates value of hyperbolic
asymptote to compressive strength 07 1.0 0.7 0.7 0.7 0.7
G ] 0.35 .1 .40 0.45 0.35 .35
F ) Together, determine how Poisson's 0.15 0.01 0.1 0.1 0.1 0.1
ratio varies with O,
d J 5.0 1.0 5.0 5.0 5.0 5.0




Table 3
Minimum Factors of Safetyt
Normally Accepted for Earth Embankments

Minimum

Case Factor of
No. Design Condition Safety Shear Strength Remarks
I End of construction 1.311 Q or Sg Upstream and downstream
slopes
II Sudden drawdown from 1.01% R, S Upstream slope only. Use com-
maximum pool posite envelope. See fig. 4
III Sudden drawdown from 1.211 R, S Upstream slope only. Use com-
spillway crest or top posite envelope. See fig. 4
of gates
IV Partial pool with 1.5 R +S for R < 5, Upstream slope only. Use in-
steady seepage 2 P termediate envelope. See
S for R > S fig. %
V Steady seepage with 1.5
maximum storage pool R +S for R < S Downstream slope only. Use
2 ’ intermediate envelope. See
V1l Steady seepage with i.4s S for R> S fig. 5
surcharge pool
VII Earthquake (Cases I, 1.0 § Upstream and downstream
1V, and V with slopes

seismic loading)

t Not applicable to embankments on clay shale foundations.
11 For embankments over 50 ft high on relatively weak foundations use minimum
factor of safety of 1.4.
! In zones where no excess pore water pressures are anticipated, use
S strength.
13 The safety factor should not be less than 1.5 when drawdown rate and pore water
pressures developed from flow nets (Appendix 111) are used in stability analyses.
§ Use shear strength for case analyzed without earthquake except that it is not
necessary to analyze sudden drav down for earthquake effects.

Reference: Department of the Army, Corps of Engineers; Engineering Design Stability
of Earth and Rock-Fill Dams, EM 1110-2-1902, April 1970.
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METHOD USED.

2. THE BORINGS WERE PERFORMED BY BRIGGS
ENGINEERING CF NORWELL , MA
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AND ON FIEZOMETER READINGS, AND 1S ONLY INTENDED TO 101 USTRATE THE ESTIMATED FREE WATER LEVEL IN THE DAM

4 STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE THANSITION MAY BE GRADUAL

5 SOIL PROFILES REPRESENT SOIL CONDITIONS AT BORE HOLES NO INTERPOLATION BETWEEN BOR I NGS (S GIVEN OK IMPLIED
FOR SPEOF IC INFORMATION REFER TO BORING | OGS
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NOTES

EMBANKMENT GEOMETHY AND DETAILS ARE BASED ON DESIGN DRAWINGS PREPARED FOR ME TROPOLITAN DISTRICT WATER SUPPLY
COMMISSION ENTITLED "QUABSRIN RESERVOIR - MAIN DAM  DATED SEPTEMBER 14, 1932 (FILE 2 32 ) AND “MAIN DAM CORE
WALL, TRANSVERSE SECTIONS" DATED DECEMBER 21,1934 (CONTRACY 38 FILE 38 2 325)

FREE WATER LEVELS ARE BASED ON OBSERVATIONS MADE DURING PIEZOMETER INSTALLATION AND ON PIEZOME "ER READINGS

PHREATIC SURFACE SHOWN IS AN APPROX IMATE REPRESENTATION BASED ON DBSERVAT IONS IN BOREMOL £S AND
ON PIEZOMETER READINGS, AND 1S ONLY INTENDED TO ILLUSTRATE THE ESTIMATED FREE WATER LEVEL IN THE DAM

— 4 STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE GRADUAL

5 SOIL PROFILES REPRESENT SOIL CONDITIONS AT BORING LOCATIONS ONLY NO INTERPOLATION BETWEEN BORINGS 1S GIVEN OR IMPLIED
FOR SPECIFIC WFORMATION REFER TO BORING L0GS
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| EMBANKMENT GEOMETRY AND DETAILS ARE BASED ON A DESIGN DRAWING PREPARED FOR METROPOC TAN DISTRICT WATER SUPPLY
COMMISSION ENTITLED "DIKE EMBANKMENT, TYRICAL CROSS SECTIONS  DATED OCTOBER |, 1934 (CONTRACY 80, FILE 80 2 328)

SEUREE WATER [E Vi " ARTE PASED ON OBSERVATIONS MADE DURING PIEZOMETER INSTALLATION AND ON »IEZOMETER READINGS

A PHREATIC SURFACE SHOWN IS AN APPROXIMATE REPRESENTATION BASED ON OBSERVATION (N BOREMOLES AND ON PIEZOMETER
READINGS, AND 1S ONLY INTENDED TO ILLUSTRATE THE ESTIMATED FREE WATER LEVEL IN THE DAM

A STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWETN SOIL TYPES AND THE TRANSITION MAY BE GRADUAL

A SOIL PROFILES REPRESENT SOIL CONDITIONS AT BORING LOCATIONS ONLY NO INTERPOLATION BE TWEEN BORINGS IS GIVEN OR IMPLIED
FOR SPECIFIC INFORMATION REFER TO BORING LOGS
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STATION 15+08

NOTES

-

EMBANKMENT GEOMETRY AND DETAILS ARE BASED ON DESIGN DRAWINGS PREPARED FOR Mi "ROPOUL TAN 0iSTH T WATER
SUPPLY COMMISSION ENTITLED "MAIN DAM COSE WALL, TRANSVERSE SECTIONS " DATED DECEMBE R 21,19%4 (CONTRACY
38, FILE 382 328) AND "QUABBIN RESERVOIR MAIN DAM DATED SEPTEMBER |4, 1952 (FILE 2 325)

FREL WATER LEVELS ARE BASED ON OBSERVATIONS MADE DURING PIEZOMETER INSTALLATION AND ON PIEZOMETER
READINGS

PHREATIC SURFACE SHOWN 1S AN APPROX I MATE REPRESENTATION BASED ON OBSERVATIONS IN BOREMOLES
AND ON PIEZOMETER READINGS, AND 1S ONLY INTENDED TO ILLUSTRATE THE ESTIMATED FREE WATER LEVEL IN THE DAM

ELEVATIONS SHOWN ARE APPROXIMATE AND ARE BASED ON GROUND SURFACE ELEVATIONS GIVEN ON THE DESIGN DRAWINGS LISTED
ABOVE ELEVATIONS SHOULD BE CONSIDERED ACCURATE ONLY TO THE DEGREE IMPLIED BY THE METHOD USED TO DETERMINE THEM

PIEZOMETERS WERE MODEL P 102 PMEUMATIC MEZOMETERS MANUFACTURED BY PETUR INSTRUMENT COMPANY, INC JSEATTLE, WAl

WATER LEVEL READINGS MAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THE BORING LOGS

IN THE LEVEL OF THE PHIEATIC SUNFACE WILL OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS
PARTICULARLY AS THE RESERVOIR LEVEL CHANGES

DURING INSTALLATION OF -7, WATER IN BORENOLE WAS NEAR GROUND SURFACE AFTER INSTALLATION WAS COMPLETED NO
WAS REGISTERED




OJ - P& (39 0)
> SEF NOTET

LEGEND
(& D NUMBER OF BORING IN WHICH PIEZOME TER WAS INSTALLED
(eore) PIEZOMEYRIC ELEVATION RECORDED BY PNEUMATIC PIEZOMETER
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+ PIEZOMETER NUMBER
) ELEVATION OF PIEZOMETER TIP

PHREATIC SURFACE DETERMINED BY OBSERVATION IN SORENOLES

AT TIME OF SUBSURFACE EXPLORATIONS
L BOTTOM OF BORING
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ELEVATION, FT (BOSTON CITY BASE)

450

NOTES

-

OESIGN RESERVOR £vEL L 330

SHELL

FOUNDATION

EMBANKMENT GEOMETRY AND DETAILS ARE BASED ON DESIGN DRAWINGS PREPARED FOR ME TROPOL I TAN DRISTRICT WATER SUPPLY
COMMISSION ENTITLED "QUABBIN RESERVOIR - MAIN DAM" DATED SEPTEMBER 14,1932 (FILE 2 32'S) AND “MAIN DAM CORE
WALL, TRANSVERSE SECTIONS" DATED DECEMBER 21,1934 (CONTRACY 38, FILE 38 2 328)

FREE WATER LEVELS ARE BASED ON OBSERVATIONS MADE DURING PIEZOME TER INSTALLATION AND ON PIEZOME TER READINGS
PHREATIC SURFACE SHOWN IS AN APPROXIMATE REPRESENTATION BASED ON OBSERVATIONS IN BORENOLE AND

ON PIEZOMETER READINGS, AND 1S ONLY INTEMDED TO ILLUSTRATE THE ESTIMATED FREE WATER LEVEL IN THE DAM

SEE NOTES 4-6 ON FIGURE No. 7

DURING INSTALLATION OF P-IOAND P-i| WATER IN BOREMOLE WAS AT EL 462% AFTER INSTALLATION WAS COMPLETED
NEITHER PIEZOMETER REGISTERED ANY PRESSURE
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GOLDBERG - ZOINO & ASSOC, INC.

PROJECT

QUABBIN RESERVOIR DAM

REPORT OF BORING NO B-1

SHEET __ | OF 5

GEOTECHNICAL/GEOHYDROLOGICAL

WARE, MASSACHUSETTS

DATE MAY 1981 FLE _2801

CONSULTANTS

BORING CO NEW ENGLAND BORING CONTR.

FOREMAN

BORING LOCATION WINSOR DAM, STA 15+08

RON STAVINSKI/T. CARPENTIER GROUND ELEV __ CREST; EL $552'

G-Z-A ENGINEER W. HADGE, D. CARDINALE = DATE START 5/12/81  pATE END 2/21/81

GROUNDWATER READING

CASING SAMPLER | b eari T 507w e i
size 4" F.J.  yypg _Sﬂ}gg:pgon_(z_d 3" thin-| 5/14] 29.8' 29" 0830 Hours
R 300 1 wammer__ 140  jp walled tube 5/19] 29° 29° 0930 Hours
24" e 3"  (Osterberg 5/20| 29° 29° 0845 Hours
5/221 34' 30 1000 Hours
CAS SAMPLE %) w
BL 0 SAMPLE DESCRIPTION ’5
/FT_|NO |PEN/REC | DEPTH | BLOWS /6" 8] sspuavr PAVEMENT.] 4 inches. &
s-1] 18"/12" lo,5-2' 20~ Brown, fine SAND, little' fine Gravel,
25-65 trace fractured Stone, trace Silt,
trace dark brown Loam.
e Gravelly
5-2 12" /8" 5-6" 8§0-170 fine to | Brown, fine SAND, trace* fine Gravel]

(ROLLED

trace Silt, trace coarse Sand, trace
fractured Stone.

Brown, fine to coarse SAND, little™
fine Gravel, trace Silt.

Brown, fine to coarse SAND, little
Silt, trace fine Gravel. Fractured
Cobble.

166 -
s-3 | 18"/10" [10-11.5'] 80-85
S 105
—_—t

80 -
100 :

il |5-4 18" /7" 15<16.5"') 33-117
28 o 22 (300#)
27 = =

53

e et e mrtt—

Gravelly

32 [s-5 | 18"/8"  |20-21.5'] 49-58-

;7 f)‘:)

(ROLLED

80 |S5-6 18" /4" 25-26.5"'1 49-50

SAND and]

(HYDRAU=
Pn.q

8O | 45
85

U=1 24% /323" 30-32" .

S5=7 312-33.5'1 10-7

N Spoon.

uray-green fine SAND, some™ Silt,

trace fine Gravel, trace medium to
coarse Sand. One~inch plug of dark
brown, fine SAND and SILT in end of

Green, fine SAND, trace Silt.

(Top sample 3-3/4" from top of tube;
fixed piston sampler used.)

Brown, fine SAND and SILT.

EMARKS' (1) 166 blows/foot typical for 5-10 feet.
with rotary bit from 10 to 20 feet to break cobbles. (3) From 16' ‘o 16.5', used 300 1b.
ammer f: ing 24", [NOTES CONTINUE ON NEXT PACGE,]

(2) Driller drilled ahead of casing

TES 1) THE STRATFEATION (NES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE GRAD A
R)WATER (EVEL AEADINGS MAVE SEEN MADE N THE DRIL MOLES AT TINES AND UNDER CONDITIONS STATED ON THE BORING (OGS FLUCTUATIONS IN THE (EVEL

OF THE SROUNDWATER MAY OCCUR DUE TO OTHESR FACTORS THAN THOSE PRESENT AT THE TIME MEATURENMENTS wERE MADE

-

F13




7 | _QUABBIN RESERVOIR DAM SHEET 2 OF 5
YDROLOGICAL
CONSULTANTS WARE, MASSACHUSETTS DATE MAY 1981 pgELE _ 2801
g [cas SAMPLE 22 g w
BL. = gg SAMPLE DESCRIPTION =
@ [/FT | NO. |PEN/REC. | DEPTH [BLOWS /6" | 55O 5 @8 2
35
o u-2| 24"/0 39-41" No recovery. (Hydraulic sampler) (8)
U=-3 24" /0 41-43" No recovery. (Fixed-piston sampler)| (9)
5 S5-8 24" /10" |44-46" 5=2 Fine Brownish-green, fine SAND and SILT.
3-2
U-4 24" /24" |46-48" SAND (Hydraulic sampler) (Jar sample [10)
taken of soil at tip of tube.)
S-9 18" /13" ]49-49.5'1 12-13 - Brownish-green, fine SAND and SILT.
0 12 SILT
| (HYDRAU- (11)
LIC
5 u-5| 24"/24" |54-56"' FILL)
$-10] 18"/16" 156-57.5'1 5-8 Brownish-green, fine SAND and SILT.
7
0 .
S-11 18"/17" |60-61.5°'] 4-3 Brownish-green, fine SAND ard SILT.
4
5 U-6 24" /23-3/4'164-66"' (Jar sample taken of soil at tio of [(12))
tube.)
s-12| 18"/12" |€6-67.5'1 9-4 Brownish-green, fine SAND, some Silt,
3 trace Root Matter.
0
=131 18"/18" 170-71.5'l 4-4 Brownish-green, Clayey SILT and fine
5 SAND; slight plasticity.

?EMARKS-‘ (4) Noted change in color of wash from brown to dark brown; also, wood in wash at
24 feet. (5) Lost sample; redrove spoon from 21.5' to 23.5' using 300 1lb. hammer to obtain
sample. (6) 4-inch casing to 29 feet. Using drilling mud to keep hole open below 29 feet.
(7) Sample U~1 subjected to significant disturbance when driller removed piston and sample
placed horizontally, jolted, and shaken during efforts to remove piston. Sample is split
horizontally in tube. (8) Lost sample using Osterberg (hydraulic) sampler. (9) Pushed samp-
ler 2 feet; piston moved with tube; no sample. ([NOTES CONTINUE ON NEXT PAGE.]
EOTES: 1) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY GETWEEN SOIL TYPES AND THE TRANSITION MAY BE GRADUAL

R)WATER LEVEL READINGS HAVE BEEN MADE (N THE ORILL NOLES AT TIMES AND UNDEF ONDITIONS STATED ON THE BORING LOGS FLUCTUATIONS IN THME LEVEL
OF TME GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT "HE TIME NEASUREMENTS WERE MADE

—



8 ASSOC.. INC PROJECT REPORT OF BORING NO. _B-1 _
T QUABBIN RESERVOIR DAM SHEET 3 OF 5
YOROLOGICAL WARE, MASSACHUSETTS DATE MAY 1981 EILE _ 2801
SAMPLE 22 2 w
miZ i SAMPLE DESCRIPTION .
PEN /REC. | DEPTH |BLOWS/6" | 55 2
75 U=7 24" /21" | 74-76"
S-14 18"/18" |76-77.51 4-4 Brownish-green SILT, little fine
3 Sand, pockets of brownish-gray Siit.
0 — . |
S-15 18"/12" |80-81.5'1 6-12 Brownish-green SILT, little fine
8 Sand, trace Root Matter.
e —
5 U-B [24" /note 1384-86" f13))
- - Fine and
S-16| 18"/9" 86-87.5 2-10 Brownish-green SILT, little fine
8 Silty Sand; Clayey SILT (slight to low
T T plasticity), trace Root Matter in
- Fine top 3 inches of Spoon.
0 K = —_— —
s-171 18"/9" 190-91.5'l 13-7 SAND Brown SILT, some fine Sand; Clayey
8 SILT (slight plasticity) in top 2
o L (HYDRAU-| inches of Spoon.
. ';--ﬂf-"-—“———‘>4-‘—‘”'~‘——* —
5 u-9 | 24772 |94-96° [14)
FILL)
Q-J.Qﬁiiu e L o ] [15)
. —— I W
0 5'!2» 18" /14" |99'-~ 10-18 Brownish-green SILT, some fine Sand,
1qu Fi‘-_“g7__ o trace Root Matter, trace Wood; thin
- ST T lenses of brown and qray Silt.
—,——————— e ————— ——————1
E = —————— —_...__.J
0 §"I§ f§:79" T104'- 10-27 Brownish-green SILT and fine SAND,
Ty L us. s 32 trace Root Matter.
v-11] 24"/24" |107-109']
Brownish-green, fine SAND and SILT,
e e ] s trace Root Matter.
10— $-200 18"/15" J109'~- | 12-26 . N—
e 110.5° 24 Gray, fine SAND, trace Silt.
p— M‘Wh._ +

piston,

in sample.
tube to sample; 8-1/4 inches from bottom tube to bottom sample.

low 25 feet is very fine.
(13) Sample split horizontally in tube during removal of piston.
top sample = 4 inches; bottom sample is flush with bottom tube; must be at least a 2-inch gap
(14) Poor recovery; sample lost during raising of rods.

EMARKS: (10) All undisturbed samples from U-4 on taken with hydraulic sampler.
and U-3 made with conventional push-type stationary piston sampler.

(11) The fine sand be-

(12) Sample split horizontally in the tube during removal of

From top tube to

JOTES:

1) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE GRADUAL
.)-m LEVEL READINGS WAVE BEEN NMADE (N THE ORILL MOLES AT TIMES AND UNDER CONDITIONS STATED ON THE SORING LOGS FLUCTUATIONS In THE LEVEL
OF THE SROUNDWA

TER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME NEASUREMENTS WERE MADE

—

FIL3

Samples U-~1

(15) Six inches from top




DBERG -
TANTS

ZOINO 8 ASSOC,, INC.
CHNICAL /GEOHYDROLOGICAL

PROJECT

. QUABBIN RESERVOIR DAM
WARE, MASSACHUSETTS

5

SHEET __4 OF

REPORT OF BORING NO. _B-1

DATE MAY 1981

FILE 2801

CAS SAMPLE : ZQ; w
BL. = zg SAMP _E DESCRIPTION =
/FT. | NO. | PEN/REC. | DEPTH |BLOWS /6" | 15° @8 2
=t e s it Gray-brown SILT, some fine Sand with
| p-21 18"112” | 115' ‘4r‘}7;3§,vrﬂ lenses, up to 1/2", of brown Silt,
[ 116.5" 40 trace Root Matter.
P — ———— -
|_____PB-22] 18"/6" i 117~ | 20-33 Stratified fine SAND, trace Silt,
118 5' 48 color varies from rust to brown to
A AN gy gray; layers 1/16" to 1/8"; Silt
T . T ~] strati- | content varies in strata; trace Roof
e n =T ] fiea Matter.
b ——— b -~ - S = -4
T - NI SUCIIUI TINRES. - T
- B-23] 18“/6" FIZJ' | _21-28 | Gray, fine SAND, trace Silt, with
T . 124, 5" | 38 | saND 1/2" layers of brown SILT.
- —— 3 = 4 +- -
and
o - 2 — = 4
=1 . — sIiLT
— — + - -—
- " " - - ~ i na : o
| Pp-24] 18"/16 _%123"__ 1 ,}1;8 1 (HYDRAUH Brown.bFLT,.tracg f}nc Sand; v?aiblq
7 v 13015' 1 22 1 r1c stratification, indicated by differ+
* ent shades of brown.
b '1» -1» —- — —{}— —— — - —
A — B ] FILL)
: B-25| 18"/18" 1133' 9-12 d Brownish~green SILT, trace fine Sand|
. | | 134, : 25 i trace Root Matter. Lenses of gray,
I - fine Sand, trace Silt.
- — ) 2 - — ~—
| _Pp-26] 18"/13" 1138' L 9=-21 ] Stratified brown and gray, fine SAND
- 4139.5' | 39 3 trace Silt; strata avproximately
1/8" thick.
p— — +-- 3 R - -
— 4+ - -
- b g— - — -
o 5 - ?/ 18"j12"#, 143°'- | 16-27 Stratified fine SAND, trace to littld
1144.5' | 34 3 Silt (varies from strata to strata),
] [ trace Root matter. Strata from
. 1/32" to 1/8" thick. Color varies
revs———— mre Lae | from brownish-gray to gray.
- & b - — - —
| p-28/ 18"/12" 148'- | 18-28 . Dark brown, fine SAND and SILT, (16)
| "5t | as trace Root Matter. 1" piece of (17)
S Quartz lodged in end of Sopoon.
o .k ‘Ié}:_ 1 ] Brown to gray-brown, fine SANDi“lig-
— . < . | | E——— tle Silt, trace Root Matter. " piepe
E-29] 18" /9" 154.5" 35-45 of fractured Gravel. Sand is finely
EMARKS bonded, indicating stratification

16) Material has appearance of topsoil.
17) Foundation material appears to start at 148 feet.

€1/32").

JOTES

1) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY SETWEEN SOIL TYPES AND THE TRANSITION MAY BE GRADUAL
.)nm LEVEL READINGS HAVE BEEN MADE N THME DRILL MOLES AT THMES AND UNDER CONNTIONS STATED ON THE BORING LOGS FLUCTUATIONS N THE LEVEL

THE GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME NEASUREMENTS WERE MADE

—_—

g = = RS



DBERG - ZOINO 8 ASSOC., INC.

PROJECT

QUABBIN RESERVOIR DAM

WARE, MASSACHUSETTS

SHEET _5 OF 5

REPORT OF BORING NO. _B-1

DATE MAY 1981 gy g

2801

CAS SAMPLE 22 g w
BL. TeSEal SAMPLE DESCRIPTION =
/FT. | NO. | PEN /REC. | DEPTH |BLOWS /6" | 55 -
5 | 40
[———p g e T ey Sy
T e Fine
—++——————F———F+————— SAND
_B-30] 18"/14" | 158'~ 23 41 (FOUNDA~ Dark brown, fine SAND and SILT, (18)
0 159.5"° 67 TION) trace Root Matter, fractured Cobble.
—_— +___4
e S S—
- x
Dark brown and yellow-brown, fine
0ES—-31 18" /12" 163" 40-36 SAND, little Silt, trace fine
e e g | Gravel.
5 SN pEmm——— = 164,5 38
1 et e S ————— Bottom of hole at 164.5 feet.
aEmmmeae SEEmE e - S ———— - 4 mmm——
- —— 4 — ————— —— g
N ——— SUE U S——
SRS R ES———— s R —————
vl Y WES— ' —
Sl e R
—_— — _——— —— — -4 — - ——
— § B — —
e fi— - — —_— AT—---— - — —
b — — — - —— - - = _——— - ———
b — — -— - ——— —,— —
b—— — 44—+ N WSI—— NN
*-——— = — — S «}-—» —_ ———
b - — — 44— _
. ——t—
— <
—— 4 -4 — —
*-— + +— _— — $H— — ————y
b— - - e —— ————— — —— — e
p— 1+ —p———— — s e e - —— et
-~—<r——— ———————————— S —— ———— ——
EMARKS:
(18) Few grains of medium to coarse SAND observed in Spoon.

ES:

1) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE GRADUAL
.)-m LEVEL READINGS WAVE BEEN MADE (N THE ORILL MOLES AT TIMES AND UNDER CONDITIONS STATED ON THE BORING LOGS FLUCTUATIONS IN THE LEVEL

THE SROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME NEASURENE.TS WERE MADE

i 4% .



GOLDBERG - ZOINO 8 ASSOC., INC.

“PROJECT

QUABBIN RESERVOIR DAM

SHEET | OF 3

GECTECHNICAL/GEOHYDROLOGICAL
CONSULTANTS

WARE, MASSACHUSETTS

REPORT OF BORING NO. B-2

DATE MAY 1981 FILE

2801

BORING CO. NEW ENGLAND BORING CONTR.

BORING LOCATION

WINSOR DAM, STA 154085

FOREMAN _ RON STAVINSKY GROUND ELEV MIDDLE BERM, EL $500'
G-Z-A ENGINEER W. HADGE . DATE START 5/6/81 __ DATE END —S/11/81
GROUNDWATER READING
_cﬁ_&LG _S_A;M_PLE_R“ 3/8" ID) [OaTE | DEPTH AS NG A 1
4}1{‘-J. TYPE sﬂlit SPOOI’I OTHER: 5/06 17.5"* 29.0' 1645 Hours
MvER: 300 b qammer 140 b 5/07)] 26.0' 29.0° 0900 Hours |
24" A 30" 5/11] 41.5° 35,0 1020 Hours
5/11 35.6" 30.0" 1500 Hours
CAS SAMPLE Loz w
BL EPEL Q2 SAMPLE DESCRIPTION §
"
/FT. | NO [PEN /REC | DEPTH [BLOWS /6" |[[;O0 © &
s-1| 24"/16" 0-2" 4-13 LOAM Dark brown, fine SAND, some Silt,
36-32 trace Roots. (LOAM)
— Brown, fine to coarse SAND, little
fine Gravel, trace Silt (Gravel fracH
tured). Cobbles.
S~-2| 8"/4" 5-5'8" 40/105=2" Brown, fine to coarse SAND, trace :;;
125 fine Gravel, trace Silt (Gravel fracH
233 Gravelly|tured, anqular). Cobbles.
215 :
Fine to
142
s-3] 4*/0"  110-10'4"] 150-4" ]coarse (3)
50
80 SAND
70
60 with
S-4] 24" /6" 15-17" 24-2 Cobbles Green-brown, fine to coarse SAND,
50 22-5 “% llittle fine Gravel, trace* Silt
82 (Gravel angular, fractured).
60 . (4)
5-5] 8"/3" 19-19'8"| 65/130-2" Brown, fine to coarse SAND and fine
Gravel, tracet Silt. Cobbles.
34
39
100
hs s-6] 18" /4" 24~25.5 145-25 Orange-white-brown, fine* to coarse |(5)
230 32 SAND and fine GRAVEL, tracet Silt (6)
130 (Gravel angular, fractured). Cobbles |
125
220
0 $=71 18"/3" 29-30.51 50-87 Gray-green, fine to coarse SAND, some
63 fine Gravel, tracet Silt (Gravel
angular, fractured). Cobbles.
EMARKS: (1) Driller advancing hole using rotary bit. Progress slowed by cobbles and

tones. (2) Sampler on cobble;

terminated sample at 5'7". (3)

Refusal;

) Drove 20 feet of 4" casing; drilling mud used [NOTES CONTINUED NEXT PAGE,]

sample terminated.

TES 1) THE STRATIFICATION (INES REPRESENT THE APPROXINATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE GRAD Ja

R)WATER (EVEL MEADINGS MAVE BEEN MADE N THE DRILL MOLES AT TIMES AND UNDER CONDITIONS STATED ON THE BORING LOGS FLUCTUATIONS IN THE (EVEL

OF THE GROUNDWATER MAY OCCUR DUE TO OTMER FACTORS THAN THMOSE PRESENT AT THE TIME MEASURENENTS WERE NADE

e e O O e eSSl S . - . RO R,



" 20INO 8 ASSOC..INC PROJECT REPORT OF BORING NO. -2 _
i QUABBIN RESERVOIR DAM SHEET 2 OF 3
CHNICAL /GEOH YDROLOGICAL -
LTANTS __WARE, MASSACHUSETTS DATE HA__LZE.L FILE _ 2801 _
SAMPLE f_ 28' w
Tl E gg SAMPLE DESCRIPTION 4
NO. [PEN./REC. | DEPTH |BLOWS /6" | 5 & 2
IS-7 18" /3" |29-30.5'| 50-87 | Gray-green, fine to coarse SAKD,
63 some fine Gravel, tracet Silt
o Y B (Gravel angular, fractured). Cob-
e mt bles.
—_——— e ,A>—~-——~»—»——-”.—---—-——q-———-—4
S~¢ 71 18"2@1; i E:—is 3° »_”g‘i:_:t_ﬁﬁ: N Brown, fine to medium SAND, trace*
R . .-._4._._17@__ 1 Pine to | coarse Sand, trace Silt.
— e —— e e —— ——— ——— 4
e b b ] Medium
e st e —————— ,— e —— e
9 | 18"/7" [39-40.5'| 87-104 | SAND Brown, fine to medium SAND, trace'
110 coarse Sand, trace Silt.
2 —~—— *» ﬂ- — -4
- r» ——— —————— —— — -—ﬁ
- ——e e s __,,,__,_{
|s-10{ 18"/10" KM4-45.5'] 41-42 Brown, fine to medium SAND, trace
- uln 33_ b coarse Sand, little Silt.
y S L ? SR~ Brown, fine to medium SAND, trace
0 S-l_}w____lt'_'f[“"'r_ 49-50,5'] 38-35 coarse Sand, trace Silt.
AR . ) i 5 | Brown, fine SAND, trace Silt.
——+ 2 — 3 m—
Rl - - | — -
- - - — e e
sl $-12] 18"/11" 54-55.5'} 57-67 | Brown, fine SAND, trace Silt; grad-
) y 83 Fine ing to brown, fine to medium SAND,
=% R i e g 1 et trace Silt, in bottom of tube.
i N —T1 . amm One 2" thick layer of black, fine
it ——— L-‘ iy SAND in top of sample.
b—— » U W—E—— e s i, st———————ma—
ol |S-13] 18"/10" I59-60,5"' 27-32 | Brown, fine SAND, some Silt.
40
b —— - 4+ - r — —— . —— —_—
e
— - 2 S e — - - 4
——— e e e e
5 S:IA+> 18"/8" 64-65.5"'| 53-68 | Brown, fine SAND, trace Silt. Tracq
60 of stratification indicated by
o § e e lighter and darker shades of brown.
EMARKS: (4) Continued...below 20 feet in uncased hole. (5) Last foot driven with 300 lb.
ammer falling 24". (6) Added 10 feet of 4" casing to 30 feet; could not maintain drilling
kud in hole.
Es |,YI. STRATIFICATION LIS REPRESENT THE APPROXIMATE BOUNDARY SETWEEN SOIL TYPES AND THE TRANSITION MAY BE GRADUAL
.)um LEVEL READINGS MAVE BEEN MADE N THE DRILL MOLES AT TIMES AND UNDER CONDITIONS STATED ON THE BORING LOGS FLUCTUATIONS IN THE LEVEL
TER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME NEASUREMENTS WERE MADL




PROJECT REPORT OF BORING NO. _B-2
QUABBIN RESERVOIR DAM SHEET 3 OF 3

WARE, MASSACHUSETTS DATE MAY 1981 FILE _ 2801

SAMPLE

PEN /REC. | DEPTH |BLOWS /6"

SAMPLE DESCRIPTION

18" /8" 64-65.5" 53-68

T

Brown, fine SAND, trace Silt. Traos
60 F of stratification, indicated by

lighter and darker shades of brown.

Alternate layers of brown, very fins
SAND, trace Silt; and SILT some

’

|_fine Sand (layers 1/8"-3/8").
Brown, fine to coarse SAND, tr
fine Gravel, trace Silt.

Coarse

SAND Dark brown, fine to coarse SAND,

little- fine Gravel, trace Silt. 2"

f dark brown SILT and fine SAND,
od, trace Root Matter.

SR

EMARKS: (7) 1"

jround

appears

aterial found

used 30

1) At

m

¢

te

1

mpletion of drilling, 5 additional feet
. casing dropped in hole in preparation for j

lece of fractured, w!

tart at approximately
ample S~16. (8) 1" pie From 12"
lb. hammer falling 24". hammer falling

3 s ' and 55

4

l"’. STRATIFICATION LINES REPRTSENT THE APPROXIMATE SOUNDARY BETWEEN SOIL
READINGS MAVE SLEN MADE N THE DRILL MOLES AT
M THE GROUNDWATER MAY OCCUR DUE

2)WATER LEVEL

TYPES AND THE TRANSITION MAY BE GRADUAL
THMES A UNDER CONDITIONS STATED ON THE BORING LOGS FLUCTUATIONS IN THE LEVEL
TO OTHER FACTORS THAN THOSE PRESENT AT THE TINE NEASUREMENTS WERE MADE




GOLDBERG - ZOINO 8 ASSOC., INC. PROJECT REPORT OF BORING NO. _B-3
z QUABBIN RESERVOIR DAM SHEET _ | OF 3
GEOTECHNICAL/GEOHYDROLOGICAL g
CONSULTANTS e DATE JUNE 1981 FILE _2801 _

BORING CO. NEW ENGLAND BORING CONTR. BORING LOCATION _ WINSOR DAM, STA 15408
FOREMAN _ STEVE RAMSDELL GROUND ELEV LOWER BERM; EL #460°'
G-Z-A ENGINEER W. HADGE, N. CARDINALE = DATE START _6/16/81 _ DATE END - 6/18/81
GROUNDWATER READING
M &?—LE—R DATE DEPTH | CAS NG AT | STABILIZATION TIME
ZE *™ r.3, TYpPe _Split Spoon  orher: NOTE 1
R. 300 b Wammer 140 b
24" FALL: 30"
T |cas SAMPLE < ;O
- . y Q w
a | BL EfE O SAMPLE DESCRIPTION [
& |/FT | NO |PEN/REC | DEPTH |BLOWS /6" | O O 8 2
" " & . - TOPSOIL " 4
gl 187/10 tad T g 4 Brown, fine to coarse SAND, trace
fine Gravel, trace Cobble, trace Sily.
Fine to
5 -
3 Coarse ) )
S=2 18*/11% |5-6.5"* 14-15 Light brown, fine to coarse SAND,
17 SAND trace fine Gravel, trace Silt.
10
S-3 18" /9" 10-11.5" 16=-17 Light brown, medium to coarse SAND,
18 little fine Gravel, trace Silt.
L IS-4 18"/12" |15-16.5' 12-16 Brown, fine to coarse SAND, trace
19 fine Gravel, trace Silt.
0
S=5 18* /10" |20-21.5" 12-14 Brown, fine to medium SAND, little
14 fine Gravel, trace Silt.
Fine to
S~6 18" /10" |25-26.5" 13-16 Brown, fine to medium SAND, little
20 SAND fine Gravel, trace Silt.
(2)
0
S=-7 18"/8" 30-31.5 14-15 Brown, fine to coarse SAND, trace
9 fine Gravel, trace Silt.

EMARKS: (1) Driller advanced hole using drilling mud. After flushing hole with clean
ater, groundwater level remained near top of casing and did not stabilize prior to piezome

nstallation and grouting. Therefore, no groundwater reading. 2 SEE NEXT PAGE FOR NOTE 2

DTES 1) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE GRAD A&
R)WATER (EVEL READINGS MavE BEEN MADE N THE DRILL MOLES AT TIMES AND UNDER CONDITIONS STATED ON THE BORING LOGS FL JCTUATIONS IN THE LEVEL
OF THE SROUNOWATER MAY OCCUR DUE TC OTMER FACTORS THAN THMOSE PRESENT AT THME TIME NEASUREMENTS WERE MADE

—

T ey - e T R



PROJECT REPORT OF BORING NO. _B-3

QUABBIN RESERVOIR DAM SHEETY __ 2 __ OF ___ 3
__WARE, MASSACHUSETTS DATE IuNE 1981 FILE _ 2801

SAMPLE ;
SAMPLE DESCRIPTION
PEN /REC. | DEPTH |BLOWS /6"

medium SAND,
trace Silt.

il\‘n;' )
little

4 AND .
r":\" ce S . Fractured

4

4

1) THE STRATIFICATION LINES REPRESENT THE APPROKIMATE BOUNDARY SETWEEN SOIL TYPES AND THE TRANSITION MAY BE SRADUAL

OTES B)WATER LEVEL READINGS MAVE BEEN NADE N THE ORILL MOLES AT TIMES AND UNOER COMMTIONS STATED ON THE BORING LOGS FLUCTUATIONS N THE
IF THE GROUNDWATER NMAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE "IN NEASUREMENTS WERE MADE




OLDBERG - ZOINO & ASSOC, INC
GEOTECHNICAL /GEOH DROLOGICAL

PROJECT

QUABBIN RESERVOIR DAM
WARE,

MASSACHUSETTS

REPORT OF BORING NO
SHEET 3 OF
DATE JUNE FILE

1981 <801

SAMPLE
e

PEN /REC

+

18"

T(S 1) THE STRATIFIGATION LINES RESRESENT THE APPFRONMATE BOUNDARY B8 TWEEN SO TPy
h READINGS WAVE BEEN NADE N

RIPATER Lewe

FTHE ROUNDEATER MAY NCUR Dum T

DEPTH

THER PAC

T™E ORI

———————

| "
BLOWS/6" | I

«
-
x

-

LA
Toms

AN
NEN AY
Tran

THES AND UNOER
THOME PRESENT AT Tue

e
OMATIONS STATEC
NEARIMEMENTS wing

SAMPLE DESCRIPTION

» SAND, ‘—l_'_Tlv:

Fractured

BANSITION MAY BE GRADUA
WNOTHE MR L0as
A




GOLDBERG - ZOINO 8 ASSOC,, INC.

GEOTE YOROLOGICAL
CONSULTANTS

PROJECT

QUABBIN RESERVOIR DAM
WARE, MASSACHUSETTS

REPORT OF BORING NO. _E-4
SHEET | OF )
DATEMAY 1981 FILE 2801

FOREMAN

STEVE RAMSDELL/TIM CARPENTIER GROQUND ELEV
G-Z-A ENGINEER ". HADGE, D. CARDINALE = DATE START 5/14/81 _ DATE END - 5/27/81

BORING LOCATION

WINSOR DAM, STA 20400
CREST; EL #552°'

CA SA - ROUNDWATER READINGS
'_Sl'Mg "PLER ATE L CAS' N [l
€ 4" F.J.  rtypg_Split Spoon _ orwgr: 3" thin-|5/18] 24.5'| 24° 0930 Hours
MMER -_AQ_OM‘ I HAMMER 7___140_ _Ib walled tube 5/19 33.0! 24’ 0830 Hours
N 287 oeay 30" (Osterberg  ls/3] 33.0°1 24° 0850 Hours
Sampler)
£ | cas SAMPLE . ST w
a | B - §¥§§3 SAMPLE DESCRIPTION e
& [/FT |NO [PEN/REC | DEPTH [BLOWS /6" [0 O 8 ASPHALT PAVEMENT ] 2
el 187/107 J0.5-2" 2 - — Fine to coarse GRAVEL and fine to
6-12 coarse SAND, trace Silt., Fractured
Cobbles. CGravel angular, fractured.
5 -
S=2 18"/4" 5-5'4" 120-4" Brown, fine to coarse SAND, some (1)
o Gravelly,| fine Gravel, trace* Silt. Gravel
angular, fractured.
Fine to
10 E— - Coarse
S-3 1 18"/12" l10-11.5'1 20-24 Brown, fine to coarse SAND, little~
b — 50 SAND fine Gravel, trace Silt,
- - 1T |(roLrED
e o———— RS ——
15 ) T iy FILL)
5-4 1* /0" 15-15'1"f 100-1" COBBLE
b ———
e ——— g N .
———— - Y S ————
20 —— _—
8-5 Jjﬂ’_/_l:'__ :’t)-‘?_l_."_);__j\-a Orange-white-brown, fine to coarse?*
14 SAND, some fine Gravel, trace Silt.
5 SRR Dark brown, fine SAND and SILT, (2)
=6 L I8 0" 125-26.5'% 6-10 _ Cobble, in top of tube,
10 Grayish-green, fine SAND, trace Silt
in bottom of tube.
S——
Fine
0 i o crmsseed BAND AN
§=-7 18" /12" 130-31.5'1 4-4 STLT Brown, fine SAND and SILT. (3)
u-1 24"/13" 13).5°%~ 5 e
339" (HYDRAU-
LIC FILL)
EMMKS' (1) Sample terminated after 4 inches. (2) Driller drove 24 feet of 4-inch casing;

irilled ahead of casing with rotary bit due to presence of gravel and cobbles.

1id 11 inches in tube while dr

aining.

(3) Sample

OTES: 1) THE STRATIFCATION LINES REPRESENT THE APPRCEMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY B8 GHAD 4
' B)WATER (EVEL SEADINGS MAVE BEEN MADE N THME DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THE BORING (OGS FLUCTUATIONS IN THE | EVEL

OF THE QRO NMOWATER MAY OCCUR DUE TC OTHMER FACTORS THAN THOSE PRESENT AT THE TIME MEASURENENTS WENE MADE

—



| GOLDBERG - ZOINO & ASSOC., INC.

) GEOTECHNICAL /GEOH YDROLOGICAL
| CONSULTANTS

PROJECT

REPORT OF BORING NO.

QUABBIN RESERVOIR DAM SHEET __ 2  OF
__WARE, MASSACHUSETTS

DATE MAY 1981 FILE _

SAMPLE

PEN /REC.

DEPTH

;

BLOWS /6"

SAMPLE DESCRIPTION

OTES: !} cares

) WAY
W

TRATIFICATION LINES REPRESENT T
LEVEL READINGS nAVE BEEN NaDE

HE GROUNDWATER MAY OCCUR D\ TO

APPRONIMATE BOUNOARY B TWEEN SO

TYPES AND THE TRANSITION MAY BE GEADUAL
N THE ORILL NOLES AT TIMES AND UNODER CONDITIONS STATED ON THE BORING LOGS FLUCTUATIONS N THE
OTHER FACTORS THAN THOSE PRESENT AT THE TIMNE NMEASUREMENTS WERE MADE

EvEL




DBERG - ZOIN ASSOC.. WG, PROJECT REPORT OF BORING NO. B-4___
Z0INO & .l:£ QUABBIN RESERVCIR DAM | SHEET 3 OF [
CONSULTANTS —— WARE, MASSACHUSETTS DATE MAY 198) FILE _2801
E CAS SAMPLE = .3 w
BL. = ;8 SAMPLE DESCRIPTION =
& [/FT | NO. |PEN/REC. | DEPTH |BLOWS /6" | 0 5 ©8 2
75 Brownish-green SILT, some fine Sand
- " " - L - ' '
§-3 107/17° 173-76.5 g - trace Root Matter, spotted with gray}
green Silt (ncnplastic).
U-6 |24"/23~-3/4"178-80"
eo " " l : i
S-17 18"/18" |80-81.5' 5-5 Clayey/ | Brownish-green SILT, some fine Sand,
5 spotted with gray-green Silt.
s Sandy
SILT
——1»—— e
85 . PRI = (HYDRAU-
s-18| 18"/18" . L 86 51 1-2 LIC FILL)| Gray-green, Clayey SILT, trace Root
R R - 3 Matter, trace fine Sand (top 14");
| e slight plasticity. Dark brown,
o Soel— o— " !
1 t plast
U-7 24"/23" lss-90' | C}ayey SILT (bottom 4"); slight plas
20" Ly ticity.
90 F E——— EISSITIE E——
| |s-19] 18"/16" ]90-91.51 9-12 Brownish-green SILT, some fine Sand,
‘ . b IR 10 trace Roots.
95 - e - -4
Eo 15-20, 18”112" 195-96.5% 4-13 | Brownish-green SILT, trace fine Sand}
UL eyl 4F_v____,4p,}ﬂdA_ e trace Root Matter (nonplastic).
— 3 S —
L Ju-8| 24"/15" log-r00*| 1 B e e et o P LT
100}—-~r~»——o b -—t A
(S -5 ¢ | (N e d ,,vﬁlQQ:lOlLbMNQEgjﬂ)7_4 Stratified, gray, fine SAND and (4)
'l H B Y e - brown SILT; strata 1/4" to 1/2"
thick.
— — -——4— ‘Q - —_— - R
b— - —— - - — - Fine
OL__.4,_ w— R - : B ene——————
s-2! 18"/18" 10" 5-3 . Brownish-green to gray, fine SAND,
b— - ¥ —— L — R — ——— d-—-»--»—ﬁ SAND ) 3
l 106.5" 7 little Silt, trace Root Matter.
> — ————-‘}7 —— e e -ﬂba-———-—— e e
B Bl it (Y DRAY
S i e ———— A & A
l(*———ﬁr-ﬂ—- A 4 —— e —
r u-9 24"/16" 110—112J
- — »-q e A e o — e
b ——— R - T S W——— —
S‘lq> 18" /10" |112-1119] S5-8 Gray, fine SAND, trace Silt; lenses
REMARKS.

(4) No blows; rods dropped by driller; penetrated 3 feet.

mes 1) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SO TYPEs AND THE TRANSITION MAY BE GRADUAL
.)um LEVEL READINGS WAVE BEEN MADE IN THE DRILL MOLES AT TIMES AND UNDER CONDITIONS STATED ON THE BORING LOSS FLUCTUATIONS W THE LEVEL
TER MAY OCCUR OUE TO OTMER FACTORS THAN THOSE PRESENT AT THE TIME NEASUREMENTS WERE MADE

-

F1L3



PROJECT

ne—

PEN /REC.

SAMPLE

WARE ,

QUABBIN RESERVOIR DAM

MASSACHUSETTS

SHEET
DATE

REPORT OF BORING NO

i__ OF
MAY 198] FILE

B~4
5

2801

e —e

-

Y

BLOWS /6"

—

1/8" thick
il

S

(

light

SAMPLE DESCRIPTION

o f

brownish-green,

plasticity).

Clayey

Brownish-green, Cl
Of

\yey
f spoon (slight

Silet,

t«l})
plasticity)

"

-brown-gray SI1LT,
1o m

Matter

ne
e

with

B

lenses
thick,

Sand 1,

to 1
oot

' 6 AND
L ine ANLD ,

ttom tube

L3E

‘oTES

READINGS

1) THE STRATIFICATION LINES AEPRE SENT
2)WATER Lewwl
"

™e

APPRONIMATE BOUNDAR Y
WAVE BEEN NADE N

™8 ORI

BETWEEN SOIL TYPES AN
MOLES AT THES AND UNDEN
E GROUNDWATER MAY OCCUR DA TO OTHER FACTORS THAN THOME PRESENT AT

THE TRANSITION NMAY BE ORADUAL
ONNTIONS STATED

W OTHE RiNG LOOS
THE TINE NTEASURENENTS WERE MADS

FLUCTUATIONS N THE




BE0LDBERG - ZOINO 8 ASSOC., INC.

OTECHNICAL /GEOH YDROLOGICAL
ONSULTANTS

WARE,

PROJECT

QUABBIN RESERVOIR DAM
MASSACHUSETTS

REPORT OF BORING NO. B-4
SHEET S _ OF 5
l CATE MAY 1981 fF)LE _ 2801

CAS
BL

SAMPLE

/FT PEN /REC. | DEPTH

BLOWS /6"

% 3 .
w
o

SAMPLE DESCRIPTION

‘L«"”"’I"”

trace
Root

Silt,
trace

SAND

oars=

Brown, n trace

Sand ’

medium to
Matter

SAND, Silt; color
from tan to dark brown in
from 1/16" t 1/4" thick;
thin lenses of black, f

SAND and SILT, trace coarse Gravel.

Brown fine trace
varies
lenses

saveral ine

B REMARKS

() E‘s IS". STRATIFCATION LINES MEPRESENT THE APPROXMATE BOUNDARY SR TWEEN SO

R)WATER LEVEL MEADINGS MAVE BEEN NADE N

F THE GROUNDWATER MAY OCCUR DUR TO OTHER FACT

THE DRILL MOLES AT THMES AND UNDER

RS THAN THOSE TRESENT

TYPES AND THE MANSITION NAY BE GRADUAL
ONDITIONS STATED ON THE BOiNG LOGs

AT THE TINT NEASIREMENTS WERE MADS




N GOLDBERG - ZOINO 8 ASSOC, INC

§ GEOTECHNICAL/GEOHYDROLOGICAL

iﬁ CONSULTANTS

QUABBI
WARE,

PROJECT
N RESERVOIR DAM
MASSACHUSETTS

REPORT OF BORING NO
SHEET | OF 3

DATE MAY 1981 FILE 2801

BORING CO NEW ENGLAND

FOREMAN

STEVE

G-Z-A ENGINEER V.

r RAMSDELI

HADGE, D. ¢

BORING

CONTR,

CARDINALE

BORING LOCATION
GROUND ELEV
DATE START

WINSOR DAM, STA

MIDDLE BERM; EL $500°'

Bl

DATE END -/

SAMPLER

TYPE
HAMMER
FALL

Split

;{ku\
140
30"

b

nm ~

GROUNDWATER READINGS

I ~.AS NG AT

THER

SHASTAON
+ -

3O

SAMP E

PEN/RCC DEPTH

BLOWS /6"

! SE——

SAMPLE DESCRIPTION

1
|

TSRS

NOARY B "WEEN 3 RANS N NAY BE GRAN A
HOLES AT Time AN N R Y A N THE BORING
YIMER FACTORY THAN 1 wERE NADH

OTES o

N REVRESEN HE O APEPR S MATE
READINGS MAVE BEEN MADE N THE ORI
ME AROUNDWATER MAY OCCUR DU T

NOSE PRESENT AY




GOLDBERG

GEOTECHNICAL /GEOH YDROLOGICAL
CONSULTANTS

ZOINO & ASSOC., INC

WARE ,

PRO. ECT
QUABBIN RESERVOIR DAM
MASSACHUSEYTS

5

REPORT OF BORING NO. _B-
SHEET 2 OF 3
DATE JUNE FILE 2801

e

1 1
1981

SAMPLE

REC

—

PEN / BLOWS /6"

R ——

s ——

REMARKS

in

SAMPLE DESCRIPTION

NOTES I‘ THRE STRATIFICATION LS REPRESENT THE APPROXMATE BOUNDARY SR TWEEN "9

R)WATER LEWEL

)

READINGS MAVE BEEN NADE N THE ORILL MOLES AT
HE SROUNDWATER MAY OCCUR O\ YO OTHER FACTORS TraN

" HOSE

TMES A%
ESENT

TYyPes am

UNDER
AT

T™E

ONDs Y

THE TRANSITION MAY BE GRADUAL
ONS STATED ON TWE SORMNE LOGS FLUCY
NE MEASUREMENTS w WE MADE

MTIONS ™

T™E LEV




PROJECT

__QUABBIN RESERVOIR DAM

REPORT OF BORING NO _D-°
SHEET _ 3 OF 3

TANTS WARE, MASSACHUSETTS DATE JUNE 1981 FILE _2801
SAMPLE = 23 w
=818 SAMPLE DESCRIPTION &
NO. | PEN /REC. | DEPTH |BLOWS /6" | 5 g
. Brown, fine SAND, trace Silt with
-16] 18"/9" 175-76.5'1 17-59 strata of brown SILT (1/16" to 1/4"
T 78 thick); also layer of fine to medium
o e Strati- | SAND, trace coarse Sand, trace Silt
! : fied fa” B8 3"
1» —— ——4*-“7_--‘——-0— e ] ‘
i NEPT—— - Fine and! Brown, fine SAND, trace Silt with
S-17T 18 /7" @0-81.5‘ 44-105 very thin Silt lenses in top 3";
-t ———g————t——————4 Fine to =
112 brown, fine to medium SAND, trace
T 1T T 1T Medium | coarse Sand, trace fine Gravel, trauJ
— e e et e e e : tt " -
g 1 | sanp Silt in bottom 4
= ——4J> — B e .
L—-— 03-;@ 1e"/9" _Pﬁfgﬁgﬁl, 23-36 Brown, fine SAND, trace Silt; 1/2"
1 4 45 layer of brown SILT; 1" layer of
Yl R i ¢ WP | IR AT fine to medium SAND, trace Silt.
b ﬁ ~— +—— - e e e et ey
b ¢4 — e —— ———
FO.»__f - +-~»._7- | RS (R
. |8-19] 18"/0" 190-91.5°'| 23-21 | (5)
_|s-20 .8"/13" 191.5-93'| 12-25 | Brown, fine SAND, trace Silt top 8" |(6)
S | A-H»fSQT}pp—_-~ of svoon; stratified, brown and dark
brown SILT, trace fine Sand, trace
. T 1 pinll- R K Root Matter (1/8" to 1/4" strata)
;<f I s el = B e y | middle 3"; brown, fire to mediun
B 1 " e ———— +" g SAND, trace fine Gravel, trace Silt
—— +— — bottom 2",
R 1] 1 jelemstons I - ! Bottom of hole at 93 feet,
— s @ 4 -4 —— — -— —
o4 . > +— —
F** —4 4 — p—— — -
———— } + - - ——4
p—— - #} - — 2 ———
P - L— — ———————
(L — A —
———— —_ - — - ——— - - -y
P —r I __ -+ -2 am——
MR SEE S s e Boueecmae am B
1%—-4».—- 4+ —— -+ ————
r——-—ﬂ-wp —— N o ——— ﬁ» R
r—-—— — - —— -4 — S o ——— e
EMARKS: (5) Lost sample while rasing rods; redrove spoon., (6) Foundation material appears

to start at 92 feet.

Boring terminated at

93 feet,

1) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE SOUNDARY S TWEEN SOIL TYPES AND THE TRANSITION MAY BE GRADUAL
BIWATER LEVEL READINGS WAVE BEER NMADE N THE ORILL MOLES AT TIMER AND UNDER COMDITIONS STATED ON THE SORNG LOGS FLUCTUATIONS N THE LEVEL
UF THE GROUNDWATER MAY OCCUR OUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME NEASUREMENTS WERE MADE

F1L3




GOLDBERG - ZOINO 8 ASSOC., INC.
GEOTECHNICAL /GEOHYDROLOGICAL

CONSULTANTS

PROJECT

QUABBIN RESERVOIR DAM

WARE, MASSACHUSETTS

DATE JUNE 1981

REPORT OF BORING NO. B-6
SHEET _ | OF ___ 3
FILE _2801

BORING CO NEW ENGLAND BORING CONTR.

FOREMAN _SUEVE RAMSDELL

BORING LOCATION
GROUND ELEV.
G-Z-A ENGINEER W. HADGE, N. CARDINALE = DATE START £/18/81  DATE END

WINSOR DAM, STA 20400

LOWER BERM, EL $460°'

6/23/81

CASING SAMPLER - ROYNOWATER READING :
SIZE: 4" F.J. —  TYPE _Spli* Spoon OTHER NOTE (1
R 300 b Hammer 140 b
24" A 30"
& | cas SAMPLE Rgezy W
a | BL - Egs.., g SAMPLE DESCRIPTION 5
- (S i
& |/FT | NO |PEN/REC. | DEPTH | BLOWS /6 T0PSOLL. €
s-11 18"/8" l0-1.5' i-3 ] Brown to light brown, fine to medium
5 SAND .
5
§~2 18" /10" |5-6.5" 16~18 Light brown, fine to medium SAND,
20 trace fine Gravel, trace Silt.
Fractured Cobble.
10
S-3 18"/10" |10-11.5'1 1-2 Light brown, fine to medium SAND,
3 Gravelly/4 little fine to coarse Gravel, trace
Silt. Fractured Cobble.
Fine to
1 Coarse ) ,
S5-4 18" /14" [15-16.5'l 82-71 Light brown, fine to coarse SAND,
85 SAND some fine to coarse Gravel, trace
Silt. Fractured Cobble.
(COBBLES)
20
5=-5 18" /6" 20-21.5"'1 52-89 Light brown to gray, medium to coarsd
66 SAND, little fine to coarse Gravel,
trace Silt. Fractured Cobble.
25
5-6 18" /12" ]25-26.5'1 47-121 Light gray, fine to coarse SAND, litf
118 tle fine Gravel, trace Silt. Frac-
tured Cobble.
30 :
5-7 18" /8" 30-31.5" 92-111 Brown, fine to coarse SAND, trace
100 fine to coarse Gravel, trace Silt.
Fractured Cobble.

REMARKS:® (1) Drilling mud used to advance hole. Water level did not stabilize after hole
was flushed or during piezometer installation, remaining several feet below ground surface.

——
nTEs 1) THE STRATIFICATION | NES REPRESENT THE AFPRCXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE GRAD A
R)WATER (EVEL READINGS MAVE BEEN MADE (N THE DRI_L MOLES AT TINES AND UNDER CONDITIONS STATED ON THE BORING LOGS . UCTUATIONS IN THE LEVEL
OF THE SROUNDWATER MAY OCCUR DUE TC OTMER FACTORS THAN THOSE PRESENT AT THE TINE MEASUREMENTS WERE M. ¢

—

SR T T D s o oD ET PEELE AT T T AT T Ry e e




DBERG - ZOINO 8 ASSOC, INC.

PROJECT
—QUABBIN RESERVOIR DAM

REPORT OF BORING NO. _B-6
SHEET __ 2 OF 3

GEOTECHNICAL /GEOK YDROLOGICAL
CONSULTANTS WARE, MASSACHUSETTS DATE JUNE 1981 FILE _2801 _
E |cAs SAMPLE <2 w
BL. —= §3§ SAMPLE DESCRIPTION =
& |/FT | NO. |PEN /REC. | DEPTH |BLOWS /6" | 1 2
35 -
5-8 18" /10" 135-36.5'] 65-80 Brown, fine to coarse SAND, little
121 Gravelly|fine to coarse Gravel, trace Silt.
Fractured Cobble.
P ————————— P i0e B
—— R e e —— ————————1
40 +— - ——4 Coarse
$-9 | 18"/10" W40-41.5 60-83 - Brown, fine to coarse SAND, trace
110 SAND fine to coarse CGravel, trace Silt.
A Fractured Cobble.
ﬂL—— ——e —— e
NN e 1 JcoBBLES)
45 - STV NP TR —
- _ﬂg:;pﬁ_1@"/8_"__151-,59,._5: | 30=90 Light brown, fine to medium SAND,
I S o 150 , little fine to coarse Gravel, trace
3 Silt, trace Root Matter. Fractured
e s = e '4 Cobble.
pr—— i A o T ———— e —————————
] SR N SRNETERE (I m—
L I8-11] 18"/10" BO-51.5°l 32-42 Light brown, fine to coarse SAND,
IS R (SN __0_93“_ - trace fine Gravel, trace Silt, trace
P ! L 7 . T i Root Matter. Fractured Cobble.
. —mmtesagie — = ——— b - —— Ban mmaes —— el
55 D TS, TSI W — -y
- . Ls—l_z“ 18"/_7_'_' f)_‘.’)_-f)(»)'“‘ ~_45-16>5> . Brown, fine to coarse SAND, trace
! fine Gravel, trace Silt. Fractured
Ty D SRR Cobble.
— E S = 3 - ~— - —1
p——p— 4 L SR e ————e ——tg
eo.r____,,w_ = r—— | TS Brown, fine to coarse SAND, trace
| |S-13] 18"/6" 60-61.5'| 28-35 | fine Gravel, trace Silt. Fractured
. R SE— 51 - Cobble.
b - 4—# — B e B
%—— e e e e
65 (L———r—{ — —p - — e - —— ——— ey
- “S-lﬂ 18" /9" 5‘)_-:@_6‘.57'_”_ 46-61 Light brown, fine to medium SAND,
el «ﬁ“_li{__ little fine Gravel, trace Silt, trace
Fine to |Root Matter. Fractured Cobble.
L...__,4,_ —— ——— - — - —1&—»-- ——
bo 11T 11U Medium
——.
s-15] 18"/10" [70-71.5'] 81-71 SAND Light brown, fine to medium SAND,
40 trace Silt.
RN I sl -~
REMARKS:
rwres l,"‘. STRATIFICATION LINES REPRESENT THE APPROMATE BOUNDARY BETWEEN SO TYPES AND THE TRANSITION MAY BE ORADUAL
B)WATER LEVEL READINGS WAVE BEEN MADE N THE ORILL MOLES AT TIMES AND UNDER CONDITIONS STATED ON THE BORING LOGS FLUCTUATIONS N THE LEVEL
OF THE GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME NEASUREMENTS WERE MAOE
b

Fi1x




’:
pu.ou:nc - ZOINO & ASSOC., INC.

PROJECT

__QUABBIN RESERVOIR DAM

SHEET __3 OF 3

REPORT OF BORING NO,_P-6

GEOTE YDROLOGICA
CONSULTANTS o WARE, NASSACHUSETTS DATE JUNE 1981 ©WE _2801
e
E CAS SAMPLE 22 g w
BL. 1= ‘3 SAMPLE DESCRIPTION |
& |/FT | NO. |PEN/REC. | DEPTH |BLOWS /6" | 15 ° ©8 2
75
S-16f 18"/13" ]75-76.5'1 30-30 Dark brown, streaked with light browr,
20 fine to medium SAND, trace fine to
coarse Gravel, trace Silt, trace Roo
Matter (top 10" of spoon); Gray to
™ Gravelly brown, fine to medium SAND, trace
80 $ilt (bottom 3" of spoon).
. " " - ' = i
17 107/20° 190-61.5 gg 12 fine 5-17: Yellow=-gray, fine SAND, some
fine Gravel, little Silt.
SAND
85 with
s-18] 12"/6" |85-86' 128-107 Fractured, coarse GRAVEL and COBBLE,
1 COBBLES some fine Sand, trace Silt.
90
»_”_4§:12F 18&49"__H99:29;5' _106-5" No sample.
4+ -+~ ~~~~~ — -
[ - Fine to
= 1 — W S — '
95 Medium
5-20{ 18"/12" VQS =96.5"') 39-40 | sanD Orange~brown, fine to medium SAND,
43 trace Silt.
+ — — — _— e
4+ - - ﬁ»— E———
10 s —_— _
5-21 18“/11“ 100"~ 32-58 Fractured, coarse GRAVEL and COBBLE,
B m__lOE:S’ 64 some fine Sand, little fine Gravel,
trace Silt.
-+ _‘_—W
()jp R FT——
S-22] 18"/12" Q10 '1__«,_22:21____J Gray-brown, fine to coarse SAND,
106.5"' 22 SAND, little fine to coarse Gravel, trace
Silt. Fractured Cobble.
Y ] GRAVEL,
$-23: Gray-brown, fine SAND, some
104 (. coBBLEs |fractured, coarse Gravel, trace fine
s-23] 18"/7" 110"~ 35-62 Gravel, trace Silt. Fractured Cobble.
333.5" 48
Bottom of hole at 111.5 feet.
REMARKS:
wes l‘ﬂl STRATIFICATION LINES REPRESENT THE APPRONIMATE SOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE SRADUAL
.)‘m LEVEL READINGS MAVE BEEN MADE N THE DRILL MOLES AT TIMES AND UNDER CONDITIONS STATED ON THE BORING LOGS FLUCTUATIONS N THNE LEVEL
THE SROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME NEASURENMENTS WERE MADE
.

FIL3




GOLDBERG - ZOINO & ASSOC,, INC.
GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS

PROJECT

QUABBIN RESERVOIR DAM

SHEET | OF 5

WARE, MASSACHUSETTS

REPORT OF BORING NO. _B-7

DATE JUNE 1281 FILE

2801

BORING CO NEW ENGLAND BORING CONTR,
FOREMAN __ TIM CARPENTER

CREST, EL $£552'

BORING LOCATION __GOODNOUGH DIKE, STA 21480

GROUND ELEV T
6/17/81

G-Z-A ENGINEER W. HADGE, N. CARDINALE = DATE START ©/08/81  paATE END
GROUNDWATER READING
M SAMPLER DATE | OEPTWH | CAS NG A I
€ 4" F.J. TYPE _Split Spoon  orygr Piston |6/19] 38' 140" 0900 Hours
mver 300 b qammer 140 ip_Sampler--3"
ALL 24" FALL: 30" tubes (Oster-
berg)
E [cas SAMPLE < . e w
a | BL - E&"g.ﬁg SAMPLE DESCRIPTION §
& |/FT | NO |PEN/REC. | DEPTH |BLOWS/6" |50 @8], vnop, o
- " " - ‘ - ASP}{ALT *
1 18"/10 0.5-2 10-33 Brown, fine to medium SAND and frac-
66 tured COBBLES, little fine Gravel,
trace coarse Sand, trace Silt.
Gravelly
5
'___—j§-2 18" /14" 15-6.5" 20-73 Fine to |Light brown, fine to coarse SAND,
88 little fine Gravel, trace Silt.
Coarse
SAND
10
S=-3 18"/8" 10-11,5'] 79-120 Light brown, fine to coarse SAND,
51 (ROLLED trace fine Gravel, trace fractured
FILL) Cobbles, trace Silt.
1
S-4 8" /7" 15-16.5'] 139-116 Gray, fine to medium SAND, little
59 fine Gravel, trace fractured Cobbles)
trace coarse Sand, trace Silt.
Gravelly
20 .
S-5 18" /12" [20-21.5"'] 159-43 Fine and|Gray, fine to coarse SAND, little
80 fine Gravel, little fractured Cob- (1)
Fine to |bles, trace Silt.
Medium
25
5-6 | 12"/10" 25-26.5'] 210-112 SAND Greenish-brown, fine to medium SAND,
NOTE (2) some fractured Cobbles, little fine |(2)
(COBBLES)| Gravel, trace coarse Sand, trace
8ilt,
30 Gray and gray-brown, fine to medium
5-7 18" /12" |30-31.5'] 150-37 SAND, little fractured Cobble, trace
45 fine Gravel, trace coarse Sand, tracg (3)
NOTE (3) Silt, with lenses of brown and rust,
fine Sand.
EMARKS: (1) 1"-2" cobble of quartz. (2) Second 6" of spoon driven with 300-1b. hammer;

gneiss and quartz, cobble in bottom of spoon.

r.

(3) Last 12" of spoon driven with 300-1b ham-

TES 1) THE STRATIFICATION LNES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE GRAD A
TR)WATER (EVEL READINGS MAVE BEEN MADE N THE DRIL MOLES AT TINES AND UNDER CONDITONS STATED ON THE SORING LOGS FLUCTUATIONS (N THE LEVEL
OF THE SROUNDWATER MAY OCCUR DUE TC OTHMER FACTORST THAN THOSE PRESENT AT THE TINE MEASURENENTS WERE NADE

Fl




B-7
{GOLDBERG - ZOINO 8 ASSOC., INC PROJECT REPORT OF BORING NO

| QUABBIN RESERVOIR DAM SHEET __ 2 OF -
%%SE';&C%/GEOHYMOG'CAL WARE, MASSACHUSETTS DATE JUNE 1981 FILE 2801

SAMPLE
— — SAMPLE DESCRIPTION
PEN /RECJ DEPTH |BLOWS /6" ;

4

4 OTES |‘ THE STRATIFICATION LIS MEPSESENT THE APPROXIMATE BOUNDARY W TwEEN %O TYyFes am Twe THANSITION MAY B8 GMADUAL
BIWATER LEVEL READINGS WAVE BEEN MADE N THE ORILL MOLES AT THMES AND UNODER COMITIONS STATED ON THE SORING LOGS FLUCT
¥ THE SROUNDWATER MAY OCOUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME NEASUREMENTS WERE MADE




DBERG - ZOINO & ASSOC., INC.

CHNICAL /GEOH YDROLOGICAL
TANTS

PROJECT

QUABBIN RESERVOIR DAM

SHEET _3 OF 5

REPORT OF BORING NO. _B-7

WARE, MASSACHUSETTS

DATE JUNE 1981 FILE _2801

E |cas SAMPLE ~ w
a | BL. = §wu SAMPLE DESCRIPTION |
8 [/FT. | No. [PEN/REC. | DEPTH |BLOWS /6" | 5° 5 @8 g
75
S-1¢f 18"/18" ]74-75.5'f 9-13 Stratified, greenish-brown, fine
16 SAND, little Silt; 1/32" to 1/4"
layers of gray and rust-colored,
fine Sand, trace Silt; trace Root
o Matter.
s-17, 18"/18" |80-81.5'1 7-11 Stratified, gray to greenish-brown,
17 fine SAND, little Silt.
U-4 24" /0" 82-84' (6)
Strati- I .
85 s-184 18"/18" |B84-85.5'! 8-4 fied Greenish-brown, fine SAND; Silt con-
8 tent varies from trace to some; 1/8"
Fine layers of rust colored, fine Sand.
SAND
0 S-19| 18"/14" |89-90.5'l 4-6 Gray, fine SAND, trace Silt, trace
13 (HYDRAU= | wond (top 8" of spoon); greenish-
LIC FILL) brown, fine SAND, trace Silt (bottom
U=5 24"/16" 92-94"' 8" of Spoon). (7)
5 S~ 18"/18" 194-95.5'1 27-36 Stratified, greenish-brown, fine
42 SAND; Silt content varies from trace
| to some; trace Root Matter. Strata
from 1/32" to 1/8" thick.
10 s-21] 18"/18" |99'~ 4-4 Stratified, greenish-brown, fine
100.5" 9 SAND; Silt content varies from trace
to some; trace Root Matter. Strata
U=-6 24!0/17n 102-104" from 1/32" to 1/8" thick.
10 S-22| 18"/18" ]104'- 14-15 Stratified, greenish-brown, fine
105.5" 21 SAND, trace Silt; 1/32" to 1/8"
- layers of brown, gray, rust-colored,
fine Sand, trace Silt.
11 S-23] 18"/16" |109'- 5-11 Greenish-brown to gray, fine SAND,
110.5" 27 little Silt, trace Root Matter.
U=-7 24" /23" |112-114'

REMARKS: (6) No recovery.

tube to bottom of sample.

(7) 8" from top of tube to top of sample; 6" from bottom of

NOTES:

OoF THE

1) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE GRADUAL
R)WATER LEVEL READINGS MAVE BEEN MADE N THE DRILL MOLES AT TMES AND UNDER CONDITIONS STATED ON THE BORING LOGS FLUCTUATIONS IN THE LEVEL
GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME NEASUREMENTS WERE MADE

-

FILL3




DBERG - ZOINO 8 ASSOC,, INC.

QUABBIN RESERVOIR DAM

PROJECT

SHEET _ 4 OF

REPORT OF BORING NO. _n_L_

GEOTE DROLOGICAL
s el WARE, MASSACHUSETTS DATE JUNE 1981 FILE .ML_
E CAS SAMPLE 28 w
BL. - §w SAMPLE DESCRIPTION g
& [/FT | NO. |PEN/REC. | DEPTH |BLOWS /6 2
15 §-24] 18"/18" |114'- | 7- 19___ﬂ_4 Stratified, greenish-brown and brown
; ! 115 5' 23 fine SAND, little Silt, trace Root
5 1 s Matter. Strata 1/32" to 1/8" thick.
p———————— e — e EEEEEEEEEe e Y
b——1 s - SN EEES— S
o | 4 -  I— ] fied Stratified, greenish-brown to gray,
20] _ |S-25] 18"/13" J119'- | 17 19 ) fine SAND, little Silt, trace Root
b 120.5' 23 Fine Matter. Strata 1/32" to 1/4" thick.
1 R T TH T B Rust-colore lenses, top 1" of spoon.
b——— — - - — 4 - . S — - g
| |u-s | 2av/17 [122-1240 . § .. (8)
b 4L- ————— - — —e -
25)  |s-26] 18"/18" 124' S=y _«£¥ZD:?EL) Stratifled, greenish-brown and brown
7 125 5¢ 8 fine SAND; Silt content varies from
G - - trace to some; trace Root Matter.
o 3 i L ' e Strata 1/16" thick, average.
- 4 — 4+ e
- i L - . 5 —] Stratified, gray and brownish-green,
30 5=-271 18“/ 129'f - S - fine SAND of varying coarseness;
i 1 —TT30.5 | 2 h lenses of Silt from 1/32" to 1/4";
[ ¢" i S : trace Root Matter. Middle 3" of
pr————————a - - ——— e ——— —{PW am — & - - ']
[ LU'Q, 24“/22" —432’114uk— ) . sample was brownish-green Silt.
b - - — } — - +7— -— - J»— — —
35;_“__0?ﬁ28},}8f/18", 134' | 11-9 o Stratified, gray and brownish-green,
}3%.5' 19 fine SAND of varying coarseness.
| i —— -1 Silt content varies from trace to
i L' 1 —— some; trace Root Matter (9)
- v - . -
a0} F§-29 18"/18" 1139" _J1=37 Dark brown, fine SAND, little Silt,
140.5" 53 trace fine Gravel, trace Root Matter)
1 ' i trace Cobble.
—— e 1 Fine
b—— ¢ 2 R - =
= : - — ————— SAND ,
asl 5-30 le/B" 344' 56- 60 . Stratitied, brown and yellow-brown,
. ¥ 5 N : -l s
- 145.5 83 _T(FDUNDA- ﬁxnc SAND, little Silt, trace fine
J TION Gravel, trace Root Matter. Strata/
e — . | B —— — i " "
" » | i _ _MATERIAL) lenses 1/32" to 1/8".
T WSS —. i - - —
50 b4¥_‘5’31, 18"/1}“ 149' _51=57 - Brown, fine SAND, little fine Gravel,
150.5° 37 trace Silt, trace Root Matter, with
TR T - = lenses of yellow-brown, fine Sand.
b —— a —_ - ——J
REMARKS: (8) 3" from top of sample to top of tube; 10" from bottom of sample to bottom of
tube. (9) Foundation material appears to start at 137.5 feet.
rfmss l, THE STRATIFICATION LINES REPRESENT THE APPRONMATE SOUNDARY BETWEEN SO0 TYPES AND THE THRANSITION MAY BE GRADUAL
.)'m LEVEL MEADINGS MAVE BEEN NADE N THE ORILL MOLES AT TIMES AND UNOER CONDITIONS STATED ON THE BSORING LOGS FLUCTUATIONS N THE LEVEL
THE GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE "INE NEASUREMENTS WERE MADE

FIL3




—
CHNICAL /GEOHYDROLOGICAL QUABBIN RESERVOIR DAM | SHEFT __3__ OF 35
TANTS _ WARE, MASSACHUSETTS DATE JUNE 1981 FILE _2801
F CAS SAMPLE < ¢
- w
a | 8L - E§g 52 SAMPLE DESCRIPTION =
LS /FT. | NO. | PEN /REC. | DEPTH |BLOWS /76" | };5° ° ©& e
5 s-32| 18"/ 154'-~ 28~73 Yellow-brown, fine SAND, trace fine
159:3"° 115 | Gravel, trace Root Matter, fractured
E Cobble. Lenses of dark brown, fine
- N sand, 1/8" to 3/€" thick. 1" layer
M e *F““ |of dark brown, fine Sand, little Sily,
—— trace Roots, trace Leaves, trace
0 Organic Matter (typical of Topsoil).
— Bottom of hole at 155.5 feet.
R R e
b
4}——-«——4»—-—-—- - — —————
[P—— - -+ — = o — —————— —
L S
— R S EEE— —
— «Jr -
b — = —4¢ - -
. SR (as
- ———— -
o —— —
1L— —_ e — - s ——
e i ! S——
— - -~ ———y
—————— e
-
REMARKS:

-
mEs 1) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY SETWEEN SOIL TYPES AND THE TRANSITION MAY BE GRADUAL
R)WATER LEVEL READINGS MAVE BEEN NADE IN THE DRILL NOLES AT TIMES AND UNDER CONDITIONS STATED ON THE BORING LOGS FLUCTUATIONS N THE LEVEL
OF "ME GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME NEASUREMENTS WERE MADE

-

FlL3



GOLDBERG - ZOINO 8 ASSOC., INC. PROJECT REPORT OF BORING NO. B-8
GEOTE HYDROLOGICAL | —2oncoiN RESERVOIR DAM SHEET _1__ OF __J
CHNICAL/GEO
CONSULTANTS e DATE JUNE 1981 FILE _2801 _
BORING CO NEW ENGLAND BORING CONTR. BORING LOCATION __ GOODNOUGH DIKE, STA 21480
FOREMAN __ STEVE RAMSDELL GROUND ELEV MIDDLE BERM, EL $500'
G-Z-A ENGINEER W. HADGE, N, CARDINALE DATE START 6/04/81 DATE END -6409/81
GROUNDWATER READING
CASING SAMPLER DATE | OEPTH | CAS N ﬂ_*m
1ZE. 4" F.J. TYPg _Split Spoon  ormge S5-foot,|6/09| 46 5S* 1600 Hours
Mmer _ 300 o Hammer 140  p 2-inch I.D. 6/10] 52 55°* 0900 Hours
ALL 24" FALL: 30" Spoon
I |CcAs SAMPLE < ; O w
= ' d Q
a | BL w32 SAMPLE DESCRIPTION |
& |/FT | NO | PEN /REC. | DEPTH |BLOWS /6" | 550 © 8] 1 noorr, 3» 2 2
o AN K | ).V -
S-1 18"/8 0-1.5 2-4 == Brown, fine to medium SAND, trace
5 Silt, trace Root Matter, trace Cobblé.
5 Fine to
S~2 18"/12" [5-6.5" 17-9 . Light brown, fine to medium SAND,
8 Medium little fine Gravel, trace coarse
Sand, trace Silt.
SAND
10
S=-3 18"/10" |10-11.5'] 11-13 Light brown, fine SAND, trace medium
10 to coarse Sand, trace fine Gravel,
trace Silt. Fractured Cobble.
1!'
S-4 18" /8" 15-16.5"'| 28-32 Gray-brown, fine to coarse SAND and
75 fractured COBBLES, little fine
Gruvel, trace Silt.
20 ‘
s-5 | 18"/0" [20-21,5' Gravelly
Fine to
Coarse
25
S-6 18" /10" |25-26.5'] 31-50 SAND Gray-brown, fine to coarse SAND,
48 little fractured Cobbles, little
(COBBLES)| fine Gravel, trace Silt.
30
S=-7 18" /8" 30-31.5°'] 39-58 Gray-brown, fine to coarse SAND,
60 little fractured Cobbles, little
e fine Gravel, trace Silt.
REMARKS
IO_TEﬁS' 1) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND TWE TRANSITION MAY BE GRAD 1A
'.)-'l. LEVEL READINGS MAVE BEEN MADE N THE DRIL MOLES AT TIMES AND UNDER CONDITIONS STATED ON THE BORING LOGS FLUCTUATIONS IN THE LEVEL
OF THE SROUNDWATER MAY OCCUR DUE YO OTMER FACTORS THAN THOSE PRESENT AT THE TIME NMEASURENENTS WERE MADE

—
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t
GOLDBERG - ZOINO B ASSOC.. ING PROJECT REPORT OF BORING NO. _B-8
' 77" | _QUABBIN RESERVOIR DAM SHEET 2 OF 3
GEOTECHNICAL /GEOH YDROLOGICA
CONSULTANTS - WARE, MASSACHUSETTS DATE JuNE 1981 FILE _2801
F
x |cas SAMPLE 22 2 w
a | BL. -« gu SAMPLE DESCRIPTION =
%8 /FT. | NO. | PEN/REC. | DEPTH |BLOWS /6" | 1° 5 ©& 2
35
S-8 18" /8" 35-36.5"'] 53-71 Gray-brown, fine to coarse SAND,
75 little fractured Cobbles, little finﬂ
Gravel, trace Silt.
40
S-9 18" /9" 40-41.5"'] 26-50 Brown, fine SAND, trace fine Gravel,
52 trace Silt.
45 -
S-10| 18"/9" 45-46.5"'] 25-35 Light brown to brown, fine SAND,
55 T trace fine Gravel, trace Silt.
Fine
50
=11} 6Q"/20" 0-55"' NOTE (1) .| SAND Light gray-brown, fine SAND, trace (1)
fine Gravel, trace Silt.
55
1 s-12| 18" /9" 55-56.5"'] 14-26 Gray~-brown, fine to medium SAND,
- 34 trace fine Gravel, trace Silt.
60 —
-43] 18"/9" -61.5'] 21-26 Gray-brown, fine SAND, trace fine
22 Gravel, trace Silt. Fractured
Cobble.
5 -
5-14] 18"/11" PB5-66.5"'] 11-22 Gray-brown, fine SAND, trace fine
26 Gravel, trace Silt.
0
S-15| 18"/11" [0-71.5'| 20-13 Gray-brown, fine SAND, trace fine
19 Gravel, trace Silt.
:
REMARKS: (1) Drove 5-foot spoon with 300-1b. hammer.
WES l,". STRATIFICATION LINES REPRESENT THE APPRONIMATE BOUNDARY SETWEEN SOIL TYPES AND THE TRANSITION MAY BE GRADUAL
'.,.m LEVEL READINGS MWAVE BEEN MADE N THE DR'CL MOLES AT TMES AND UNDER CONDITIONS STATED ON THE BORING LOGS FLUCTUATIONS N THE LEVEL
OF "ME GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME NEASUREMENTS WERE MADE
=

- Fl1xr



GOLDBERG - Z0INO & ASSOC,, INC.

PROJECT

QUABBIN RESERVOIR DAM

REPORT OF BORING NO. B-8
SHEET _3 __ OF 3

CHNICAL /GEOH YDROLOGICA
%TANTS L WARE, MASSACHUSETTS DATE JUNE 1981 FILE __2801
E CAS SAMPLE : -
BL. = ;3 SAMPLE DESCRIPTION
& |/FT. | NO. |PEN /REC. | DEPTH |BLOWS /6" | 5
75 rown, ne to coarse | (2)
s-16| 18"/11" |76-77.51 30-108 SAND, trace fine Gravel, trace Silt,
) 73 Gravelly | trace Wood (top 3" of spoorn); Gray,
Fine to fine to coarse SAND, trace fine Grav-
Coarse el, trace fractured Cobble, trace
SAND Silt (bottom 8" of spoon).
80
S5-17] 18"/ 80-81.5'l 76-86 (coBBLES)| Gray, fine to coarse SAND, little
106 fine Gravel, trace Silt. Fractured
Cobbles.
(3)
85 Bottom of hole at 83.7 feet.
990
—p—— e e e
95
bt
— 4 —
10 B
- S—— -
—T—
105 SNV W—
_ —de
1104 -
REMARKS: (2) Driller noted change in strata at +74 feet. Natural material appears to start

at 74 feet,.

(3) Roller bit refusal at 83.7 feet.

Drilled through boulder last 8 inches.

m‘rEs 1) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY GETWEEN SOIL TYPES AND THME TRANSITION MAY BE ORADUA
R)WATER LEVEL READNGS HWAVE BEEN MADE N THE DRILL MOLES AT TIMES AND UNDER CONDITIONS STATED ON THE BORING L(” FLUCTUATIONS ™ THE LEVEL
OF "ME GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TINE NEASUREMENTS WERE MADE

————

FIL3



GOLDBERG - ZOINO 8 ASSOC., INC. PROJECT REPORT OF BORING NO B0

TE QUABBIN RESERVOIR DAM SHEET | OF 3
GEOTECHNICAL/GEOHYDROLOGICAL W
CONSULTANTS WARE, MASSACHUSETTS | DATE JUNE 1981 FLE _2801 _
BORING CO NEW ENGLAND BORING CONTR, BORING LOCATION _ GOODNOUGH DIKE, STA 21480
FOREMAN __ STEVE RAMSDELL = GROUND ELEV ____ LOWER BERM, EL $460'
G-Z-A ENGINEER W. HADGE, N. CARDINALE = DATE START ©6/09/81 _ pATE END ..9/12/81
GROUNDWATER READING
CASING SAMPLER aTi T 5T _ = ;
SIZE: " F.J. Typg _Split Spoon  oruem 6/12] 25! 55' 0900 Hours
mver 300 b wammer 140 p 6/12] 34 50 1200 Hours
ALL 24" . FALL 30" SEE BOTE (1)
|
X | cas SAMPLE « ;O
& | 8L —E¢3E 2 SAMPLE DESCRIPTION e
& |/FT_|NO | PEN/REC [ DEPTH |BLOWS /6" [550 O8] [ iorr, v s 2
- 3 v
Fj S-1 18"/8 0-1.5 2=2 Brown, fine to coarse SAND, trace
3 fine Gravel, trace Silt.
5
S=-2 187/12" |5-6.5" 6-6 Light brown, clean, fine to coarse
10 Clean SAND, trace fine Gravel, trace Silt.
Fine to
10 Coarse
5-3 18" /16" |10-:i1.5" 16~15 Light brown, clean, fine to medium
16 SAND SAND, some fractured Cobble, trace (2)
fine Cravel, trace coarse Sand,
trace Silt.
1 Light brown, clean, fine to medium
5-4 18" /9" 15-16.5" 10-12 SAND, trace fine Gravel, trace
14 coarse Sand, trace Silt.
20
§=5 18" /7" 20-21,5"1 17-17 Brown, fine to coarse SAND, little
8 fine Gravel, trace fractured Cobble,
trace Silt.
Gravelly
25 "
5=6 18" /7" 25-26,5" 21=-33 Fine to | Gray-brown, fine to coarse SAND,
36 little fine Gravel, trace fractured
Coarse | Cobble, trace Silt.
SAND
30
5-7 18"/6" 30-31,5" 4?5?18 (COBBLES) Gray-brOyn, fine to coarse SAND,
21 little fine Gravel, trace fractured
Cobble, trace Silt.

REMARKS: (1) First reading prior to flushing with water; second reading 2.5 hours after
flushing hole with water. (2) 3" cobble of quartz, 8" from bottom of spoon.

ETELS 1) THE STRATIFICATION LINES REFRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE GRAD A
R)WATER (EVEL READINGS HAVE BEEN MADE N THE DRILL MOLES AT TIMES AND UNDER CONDITONS STATED ON THE BORING LOBS FLUCTUATIONS IN THE LEVEL
OF THE GROUNDWATER MAY OCCUR DUE TC OTMER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS wERE MADE

———



GOLDBERG - ZOINO & ASSOC,, INC.

PROJECT
. QUABBIN RESERVOIR DAM

SHEET __ 2 OF 3

REPORT OF BORING NO. B-9

CHNICAL /GEOH YDROLOGICAL
%ﬁun WARE, MASSACHUSETTS | pATE JUNE 1981 py g _ 2801
E CAS SAMPLE 22 -
BL. = 38 SAMPLE DESCRIPTION =
& [/FT | NO. [PEN/REC. | DEPTH |BLOWS /6" | 5O 5 &4 2
35
S-8 18"/4" 35-36.5'l 7-7 Gray, fine to coarse SAND, trace
8 fine Gravel, trace Silt.
Gravelly,
40 .
5-9 18" /0" 40-41.5'1 19-17 Fine to
15
Coarse
SAND
45 AR
| 15-10] 18"/12" ]45-46.5 48-33 Gray, fine to coarse SAND, little
24 fine Gravel, trace Silt,
(3)
50 ISR EE———" T . Light gray-brown, fine to medium
S-11] 18"/12" |50-51.5'] 21-19 SAND, trace Silt (top 4" of spoon).
- {Q_ - Light brown, fine to coarse SAND,
trace Silt (middle 3" of spoon).
T Light brown to gray, fine to medium
e i AR s SAND, trace Silt (bottom 5" of spoon)|.
55 s _._.
ST‘Z__{8"119#,"§§:§§;§1 15-14 Gray, fine SAND, trace Silt; light
32 brown, fine to medium SAND, trace
1T 1T ! U el Silt (in middle 2" of spoon). Lenses
T of rust-colored, fine to medium Sand.
- = WIS S
60 — Strati-
S=-13] 18"/10" [60-61.5"'] 17-20 fied Gray, fine SAND, trace Silt; streah&+
22 with light brown, fine SAND (middle
—_—, 4 EE—— !
Clean 2" of spoon).
——t4—t 4 SAND
65 —
- " " (T - ' = { : - 3 =
§-1¢ ,lg_ngv“ﬂgi_og.s_ﬂ_%fgjg; (ALLUVIAL Lxgg: brown,”fxne SAND, trace Silt;
DEPOSTTS) 1/ t9 1/4" lenses of rust and
gray, fine Sand.
—_———————— e -
Greenish-brown, fine SAND, some Silt
70 NP7, ey (top 5" of spoon). Rust to green,
o1 1T /A% o159 1421 fine SAND, little to trace Silt (mid-
34 o ) )
— dle 6" of spoon). Gray, fine t~ coarsqg
Sand, trace Silt, trace “.ne Gravel
REMARKS: (bottom 4" of sr~_a). |
(3) Natural material appears to start at 47 Teet.
'&Es 1) THE STRATIFICATION LOMES REPRESENT THE APPROXIMATE BOUNDARY OETWEEN SOIL TYPES AND THE TRANSITION MAY BE GRADUAL
TR)WATER LEVEL READNGS MAVE BEEN MADE N THE DRILL MOLES AT TIMES AND UNDER COMNTIONS STATED ON THE BORING (OGS FLUCTUATIONS ™ THE LEVEL
& OF THE SROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME NEASUREMENTS WERE MADE

FI 3
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GOLDBERG - ZOINO & ASSOC.. ING PROJECT REPORT OF BORING NO. B-9
i L 1 QUABBIN RESERVOIR DAM SHEET 3 OF 3
mm 'Ermrs YDROLOGICA WARE, MASSACHUSETTS DATE JUNE 1981FILE _2801
z |cas SAMPLE 22 w
a | BL. -1 33 SAMPLE DESCRIPTION | =
& [/FT [ NO. [PEN/REC. | DEPTH |BLOWS /6" | 550 5 @8 g
75
S-1¢ 18"/0" 75-76.5"1 15-44 (4)
33 (5)
Gravelly
80 Fine to
S-17] 18"/9" 80-81,5'l 25-34 Gray, fine to coarse SAND, little
32 Coarse fine to coarse Gravel, fractured
Cobble, trace Silt.
SAND
85 Gray, black, and light brown, fine
s-18 18"/8" 85-86,5'1 27-30 (COBBLES)| 4 coarse SAND, little fine to coarsq
32 Gravel, fractured Cobble, trace Silt
- Gray-brown, fine to coarse SAND, litt¢
90 tle fine to coarse Gravel, fractured
s-19 18"/7" 90-91.5'l 69-37 Cobble, trace Silt.
43
& Bottom of hole at 91.5 feet.
95
B
= 3
10
1054
T —

REMARKS: (4) No recovery. (5) Driller noted frequent cobbles below 75 feet.

~
m‘rss 1) THE STRATIFICATION LIMES REPRESENT THE APPROXIMA“E BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE GRADUAL
R)WATER LEVEL READINGS MAVE BEEN MADE N THE DRILL MOLES AT TIMES AND UNDER COMDITIONS STATED ON THE BORING LOGS FLUCTUATIONS W THME LEVEL
OF "ME GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT "HE TIME MEASUREMENTS WERE MADE

—ee
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sweer 1
Tomn__________ Hare., MA LOCATION ..m__.
smoJECT NAME ___Quabbin Reservoir Dam | wowewo._ B=l
12,092 uneasta, 15 + 10
BRIGGS | o
e ——
GAOUND WATER OBSERVATIONS CASING SAMPLER COREBAR. | oo cepiev 550 -
5=12-8B1
29° Tvpe HW 88 DATE START: 5-32-81
" ek afrer Hours Size 1.D. 4" 1.3/8" DATE FINISH ______ = 8 —
Memmerwt. _300 1h _ 140 1b @7 BORING FOREMAN _Tim_Carpent
AL ___ ohor ___ Houn Hemmer Foll _24" 30" specton __ Bill Hadge
LOCATION OF BORING. '
Casing Blows per 6" Strata
Semple T Field Identification of Soll.
| Biow Depthe -y e Chunge Remarks (Incl, color, foss of wesh water, st~
| o From - To Semple |ErO™ Yo e o seems In rock, ste.)
foot 0.8 |6 121218 [18.24 ] Elev. No. | Pon | Re
b =27 25 | 66 —— cktop BRITERW
GRAY, brown fine to coarge
sand, little trace silt
(fill) fine to coarse
5'-6' ss_| 80 gravel. 12 1 gt
—
l0tol1ta" 4SS 80 1 85 005 18 | 1
Ter 1een 1SS | 33 [I17 [ 227300% 51T
- 207-21"6" S5 1 49 |58 165 ; 0
24'
25'-26'6" 49 150 | 45 GRAY fine sand, and silt U8 L4
] 32! 1pl b X
2 -31'6" lles 110 |l 72 |8 5 1 18l 1;
391=4l! yﬁ‘-’l’l -0
Blow Counts for Clay Granuler Materials
0 2 Verysoft 9-16 Sttt 0 4 Very loom 30 - 50 Compact
2 -4 Soft 15-30 Very stiff 410 Looss B0 - Very compact
5 8 Medium 30- Hard 10- 30 Medium or Firm
Proportion used: trace = 0 - 10% some = 20 36% and = 36 . 650%




5

SHEET __ 2 oF
tomv________Hare, MA LocaTion Winsor Dam
smoct waue __Quakbin Reservoir Dam | OutNe Bl
PROJECT NO. 12,092 OFFSET

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR.| o npaCE ELEV.
Type HW SS DATE START: —Aé -
ar 29' ohe Hours Size 1.0. 4" 1l 3/8" DATE FINISH 5-22-81
wemmerwr. 300 1b 140 1b Iy soRING FOREMAN Tim _Carpente
At h sher _____ Hours Memmer Fall 24" 30" wseecrorn _Bill Hadge
LOCATION OF BORING:
m“. .bﬂoﬂb" Strats
Semple Type on Sampler Field Identification of Soll. SAMPLE
Blows Change
por ‘Dcunt of — Yo Depth lm(hd.:v":.:::umm
foot —— Semple = T8.12 [12.18 [18.-24 | Eiev. ! No. Rec.
:= . »
41'-43" GRAY fine sand, and silt (0
44'-46" g 5 2 3 _ﬂqﬂ‘-,—*ﬂ
£'-48"' up 4124
48'-49'6" llss 112 13 12 qligl13
o
56" Ups_ 24 24
‘y 56'-=57'6" | SS s 1 8 12 10l 1
G0 mbl 6" 4 3 4 T T8 17
£4'-66" upé 24 123
66'-67'6" I SS 9 4 | 12018 112
70'=21'6% U SS F-L a5 L340 LE
'=16" Up2 sS4 13
' ven |l SS 4 4 141018 118
' . 'g" || 8§ 6 112 8_ s dig 1l
Blow Counts for Clay Granulsr Materials
0-2 Verysoft 9-15 Sutf 0- 4 Veryloose 30-50 Compact
2-4 Sof 15-30 Very stiff 4-10 Loose 50 - Very compact
5.8 Medium 30- Hard 10- 30 Medium or Firm
Proportion used: trace = 0-10% some = 20 - 36% and = 35-50%




Ware, MA

3 5

SHEET OF

TOWN LOCATION Winsor Dam
prOJECT NAME __Quabbin Reservoir Dam n.oc: ::trazl____
LIN :
BRIGGSs | " S
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR.| o \ncaCE ELEV.
¢ Tyoe HW Ss DATESTART: __ 3=12-81
arl?' stior _____ Hours Size 1.0 4" 1 3/8" DATE FINISH 5-22-81
Hemmerwr. 300 1b 140 1b Y BORING FOREMANTim Carpente
At after ______ Hours Hammer Falt 24" 30" wseector _ Bill Hadge
" LOCATION OF BORING:
iu Blows per 6" Strata of Soll
Sample T Field |dentification | SAMP
- Depthe o ek A—— To m Remarks (Incl, color, lom of wash water, .-
foot -t #M“' 086 16 121218 [18-24| Eiev. NS R, o No. | Pen | Rec
o GRAY fine sand, and silt
84'-86"' UP8 23 | 23
86'-87'6 SS 10 | 8 5118 ] o
ap'-aq1'g" llss 113 718 17118 1D
" 0 Upg ZL 2"
EETTIESTTI PU—
AL )M UP1 24 116"
99'-100'6" (1SS 110 18 27 18 118 s
4'-105'6'1sSs (10 21 32 19118 1l g"
107'-109" UPl 4 bar
109°'-110'6"i SS |12 26 24 20118 ls"
is7-1l6'e"lss 17 135 l4g g 127
117'-118'6"]| SS (20 |33 48 22 |18 | 6"
Blow Counts for Clay Granular Materisls
0-2 Verysoht 9-15 Sttt 0- 4 Very loose 30-50 Compact
2-4 Soft 15-30 Very stiff 4-10 Looss 50 - Very compact
5 -8 Medium 30 - Heard 10 - 30 Medium or Firm
Proportion used: trace = 0-10% some = 20 - 36% and = 36 - 50%




OF _3
_ Tomn_____Ware, MA B
' ame _Quabbin Reservoir Dam.. .. | HOLENO =
§ _— s e LINE & STA,
srosecT NO. 12,002 OrPSET
BRIGGS E v =
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR.| o npaACE ELEV. ;
. Type HW SS DATE START: - ¥ il
ar 29" w, atrer Hours Size 1.0. 4" 1 3/8" DATE FINISH __ 2-22=81
memmerwt. 300 1b 140 1b T sorinG FOREmManTim Carpente
At " atrer Hours Hemmer Fall 24" 30" wseecron __Bill Hadge
LOCATION OF BORING:
Casing Semple T ""‘”‘,,"',,,,.6.," Swate Field Identitication of Soll. ol
Slows Depthe - e g o Remarks (Incl. color, lom of wesh weter, s s
s From - Te Sample From Yo ssems in rock, etc.) No. | Pen | Rec
foot o-ng-u 12.16 [18-24 | Elev. - F
GRAY fine sand, and silt
IT=I2T6N S5 | 21 28| 38 2318 | 6"
o | il i 24 8 e
JI7=-13376"]| 5SS 9 12 29 25 18] 18
38'-139'6"l| SS 9 (21 39 (13
143'-144'6"llss [ 16 127 |34 7 12
148" - ik
BLACK SILT, little fine
= SS | 18 |28 44 sand. RS 18 L12
ASLt 1 o — " —
GRAY brown fine to medi
sand, some silt (cobbles)
"-154'6"llss 1 35 145 1 40 g I8 [ 9™
1;3'.340'5;&'45 23 141 167 30 |18 |12
Blow Counts for Clay Granular Materials
0-2 Verysoft 9156 Suff 0- 4 Very loose 30 - 50 Compact
2-4 Soft 1530 Very stiff 410 Loom 50 Very compact
5 8 Medium 30 - Hard 10-30 Medium or Firm
Proportion used: trace = 0-10% some = 20 - 6% and = 36 50%




— T
SHEEY 5

vomn_____ Ware, MA LocaTionWinsor Dam
snosEcT NAME _Quabbin Reservoir Dam “:‘L: .":' B-1
12,092 . o
BmGGs - o g
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR.| o\ npaCE ELEV. fn
Type HW S5 | oaresranr. __5-=12-8L
At 29' n, oher Hours Size 1.0. 4" 1 3/8" DATEFINISH ___ 2-22-81
Hammer Wi. 566 Ib 140 1b wr sorinG Foreman Tim Carpente
At ater Hours oo iy 7 30" nseecton __Bill Hadge
LOCATION OF BORING:
Casing Blows per 6" Strata
Sample T Ao d Field Identitication of Soll. -
Slove Depthe o - CM"'"" Remerks (incl. color, lom of wash weter, e
pw From - To Semple |FroM 2 ssams In rock, etc.) No. | Pen | R
toot 0-6 | 6-12 [12-18 Iu-u Elov. 0. »
m
_F—
GRAY fine sand, and silt
163"=164"6"||SS (A0 [368 [ 38 164°6r - —_— 31118 [ 12
= EOB 164" 6" —l
Water at 29°'
-
-
i .
A
e e
"'
|
|
\
Blow Counts for Clay Granular Materials
0.2 Verysoft 816 Sttt 0- 4 Very loose 30-50 Compact
2-4 Soft 1530 Very stiff 4.10 Loose 50 - Very compact
5 8 Medium 30 - Hard 10 - 30 Medium or Firm
Proportion used. trace = 0-10% ome = 20 - 36% and = 36.50%




sweer___1 or__ 3
Ton_______ Ware.,-MA— LOCATION Winsar Dam
PROJECT NAME Quabbin Reservoir Dam ::“:.":n—ﬂ—l-———]
PROJECT NO. 12,092 OFFSET 1!
Bnlees ORYGIE 1r 2o .
GROUND WATER OBSERVATIONS CASING SAMPLER COREBAR.| o ncacgeLev. 493 _
Type HW SS DATE START: 5-6-81
Atgl sfter _____ Houn Size 1.0, 4" 1 _3/8" DATE FINISH 5-11-81
Memmerwt. 300 1b _140 1b . sorinG Foreman Tim _Carpent
At sher _____ Hours Hemmer Foll 24" 30" wwspecron _ _Bill Hadge
LOCATION OF BORING:
Casing Semple T '”"..,.,"'..,6" Swete Field Identification of Soll. SAMP
Slons Depthe o - C'M'""' Remaerks (incl, color, los of wash weter, -
per From - To Sample |F1oM L ssams In rock, etc.) No. |Pen | R
foot 0-8 Lg_-v: 12-18 [18-24 | Elev. .,
Q'-2" SS o 13 | 26 32 TOPSOIL, brown ne to 2311
coarse sand, little fine
gravel, little silt.
gl _Ggia"n SS 10 [105/2™ 2] 8
225
znn ]Q"‘]Q"l" SS " 3
21
50
!0 & L — ) L
L T YW
go | T5T-1676 1SS 123 L 20122 GRAY brown fine coarse 418
19 sand, and gravel, some
50 silt.
| 82
60
20'-20'8/" Il S8 £5 1130A2" —L-a—b
4'-25'6" IISS (145 (25 32 6 118
/Roa
230
130
125
220 -30'6" USS | 50 |87 | 63 72118
'-315'6" 44 146 | 47 34’ 8|18
GRAY fine to coarse sand/
some silt, trace fine
gravel.
39'—40'6%55 87 1104 1110 9 i18 -
Blow Counts for Clay Granulsr Materials
0-2 Verysoft 9-156 Sttt 0- 4 Very loosw 30 - 50 Compact
2-4 Soft 15-30 Very stiff 4-10 Loose 50 - Very compact
5.8 Medium 30- Hard 10 - 30 Medium or Firm
Proportion used: trace = 0. 10% some = 20 - 36% and = 35 -50%




SHEEY ___2 ofF _3
N, i Tomw___Ware, MA LOCATION ‘Hﬂ‘:'“_
- crname __Quabbin Reservair Dam | “ouewo. B=
LN o 12,002 LINE & STA,
BRIGGS | TR, v o
b — —
GROUND WATER OBSERVATIONS CASING SAMPLER COREBAR.| o nc cegipy, 493
Type HW 585 pATESTART: __2-6-81
| T atwer _____ Hours Size 1.0 4" DATE FINISH 5-11-81
Memmerwe, 300 16 _T40 Tb gy soRinG Foreman Tim Carpent.
L p— atter Hours Hommer Foll 23 30 inspecror  Bill Hadge
LOCATION OF BORING:
Casing Blows per 6 Field Identification of Soll.
s s . - == Remarks (Incl, color, loss of wesh water, o
foot s ":mo 6.12 |12 ':o 1824 | Elev R No. | Pen | Re
Sample P ; ; ) . ""'"l L :
44'-45'6" ]| ss | 41 | 33 101181 1
e
49°-50'6" || S5 | 35 | 35 11[18
| S0° f B
- GRAY brown, fine to med-
ium sand, some silt.
54'-55'6" || SS 57 |67 3 121181 1
59'-60'6R" SS 27 L33 40 13118 1
64'-65'6" || SS | 53 | 68 | 60 1418
65" o
GRAY brown, fine to coarsd
sand, trace silt.
69'-70'€" Il SS 26 156 82 15118 11
1 74'-325'6" 1l SS 20 | 26 67 16118 | 7
28 I .
iH GRAY brown fine to coars
sand, some fine graveil,
trace of silt.
79'-80'6" llss | 76 |85 | 88 71181 8
Blow Counts for Clay Granular Materials
0-2 Verysoft 9-15 Sutf 0- 4 Very loom 30-50 Compact
2-4 Soft 15-30 Very stiff 4.10 Lcom 50 - Very compact
5-8 Medium 30 - Hard 10- 30 Medium or Firm
Proportion used: trace = 0-10% some = 20 - I6% and = 35.50%




sHEET ___ 3 oF _3
TOWN Ware, MA LOCATION .H.tns?LDm___
PROJECT NAME Quabbin Reservoir Dam woLe No. ___B=
LINE & STA,
i PROJECT NO. 12,092 oFPeET
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR.| o npaCE ELEV. _
Type HW DATE START: _ 2-6-81
AL N atrer Hours Size 1.0 4" 1l 3/8" DATE FINISH ¥ O
Memmerwr. 300 1b _ 140 1b e sorinG Foreman Tim _Carpent
At h atter Hours Mommer Foit 24" 0" nspecton _ Bill Hadge
LOCATION CF BORING:
Casing Blows pwr 6 Strata
Semple T Field Identification of Soll.
Slovs Depthe - ' i °'M'""' Remerks (incl. color, lom of wash water, i
foot E—- ' ':mc 612 |12 ':‘ 1824 | Elev ., S No.
84'-82'6" 1SS | 70 164 L 48 1o 118 |
A300
g9v-51" 85 (119 [160 | 37 49 lﬁ 24
W/140 w/ 300 w300 w/300 |9]° - ) -
FOB @ 91.0°
Blow Counts for Clay Granular Materials
0-2 Verysoft 915 Stiff 0- 4 Veryic 30-50 Compact
2-4 Soh 15-30 Very stiff 410 Loose 50 - Very compact
5 8 Medium 30 - Hard 10 - 30 Medium or Firm
Proportion used: trace = 0- 10% some = 20 - 36% and = 35.50%




VY, sHeer__ 1 oF _2
toww ___Ware, MA LOCATION _Winsor Dam . .
PROJECT NAME ___Quabhin Reseruoir Dam——— | HOLE NO. _B=3.
- rd LINE & STA. 15 + 00
BRIGGS | owe
e —— — ===
GROUND WATER OSSERVATIONS CASING SAMPLER CORE BAR.| o ncace eLev. 453
Type HW SS DATESTART: _6=16=81
At shier ______ Houns sie1n 4" 1 3/8" DATE FINISH _ 6=17=-81
Hemmer wr. 300_1b 1401b BORING FOREMAN _S, Ramsdell -
At h sher _____ Hours Hemmer Fell 30" inspecton _B. H
LOCATION OF BORING:
Canng Sample T e L Swone Field Identification of Soil.
Pons Depthe -y wi Changs Remarks (Ingl, color, lom of wash weter, .
por Prom - 7 Semple o7 1] e sseme in rock, erc.)
foor iy 0.6 [6.12 |12 18 [18.24 ] Ele. - No. [ Pen | Rec
=i = I s s -
[P '6" IBrown fine sand, some silt,
little medium to coarse sand -
occ, cobbles, little fine to
O SS 114 115 12 coarse gravel. 2 nlqqe
Gray-brown fine to coarse sand
and fine to coarse gravel,
occ. cobbles,
10'=11'6" ge 11 |17 18 3 1181 9"
15'-16'¢" 12 116 19 18lu 12
b @ 5
B Brown fine sand, seme medium
i 207=21"6" S8 |12 (14 14 to coarse sand, same fine to [& | 184 1p
coarse gravel, trace silt,
occ. cobbles,
25'=26'6" SS |13 (16 20 6 118" ] 10
29'
30°'-31'6" Il ss (14 1 9 Light trown fine to coarse ig"| 8"
sand, trace fine to coarse
gravel, trace silt, trace of
cobbles.
st flss [1s 120 124 g 118"l g"
40'-41'6" 38 |27 |23 20 9 [18"]10"
Blow Counts for Clay Granular Materials
0-2 Verysoft 9-15 Sutf 0- 4 Very looss 30 - 50 Compact
2-4 Soft 15-30 Very stift 4-10 Loowm 50 Very compact
5.8 Medium 30 - Hard 10- 30 Medium or Firm
Proportion used: trace = 0-10% some = 20 - 36% and = 35 . 50%




LNEasSTA, 15 + 00

OFFSET
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. SURFACE ELEV. 453
Tyee HW SS pDATE sTART: _ 6-16-81
At N after _____ Houns Size 1.0. 4" 1 3/8" DATE FINISH 6=17-81
Hemmer Wi, 3UQ 1b 140 1b 8T BORING FOREMAN __S. Ramsdell
At atrer Hours Hommer Folt 24" 30" inspector B. Hadge
LOCATION OF BORING:
Casing s Iv '”“,,"’,..,.6.," Swet Field Identification of Soll.
o Depth o . 2 — Remerks (incl, color, lom of wash water, et
foot e Semele 8 T8 12 [12.18 [18.34 | Elev. PR, S Neo. ""I Rec
146'6" 26 30 31 1n:118" L 11’
476"
M Gray brown fine sand, little
1-51'6" Sg 19 29 140 medium to coarse sand, little |1q118"]| 9
gravel, trace silt, ccc. cob~
bles.
95'=56'6" Il _SS 39 141 PN L e
S66T L.
'Gray brown fine to coarse sand
fine to coarse gravel, few cob
60"=61'6" SS 43 | 49 | 41 bles, truce of silt. 120187 110"
g5 -66'6" SS 11103179 (14 18" 114"
vOMTAM 55 (92 (127 512" 9"
-
=70 SS_169 88 191 16.118" [ 12
b
!r;m 76'6"
Blow Counts for Clay [ Granular Matarisls
0-2 Verysoft 915 Stitf 0. 4 Vaerylooss 30 - 50 Compact
2-4 Soft 15- 30 Very stiff 4.10 Loom 50 - Very compact
5.8 Medium 30 - Hard 10- 30 Medium or Firm
Proportion used: trace = 0-10% some = 20 - I6% and = 35 - 50%




sweeT 1 OF
Town____Ware, MA LOCATION Win!Of—gm
pROJECT NAME _Quabbin Reservoir Dam | HOLE NO. B-4
12,092 une asTa, 20 + 00
BRIGGS | SR i i
GROUND WATER OSSERVATIONS CASING SAMPLER  CORE BAR.| o ,npacegLey. . 990.0"
Type HW SS DATESTART: 9-)4-81
at 54 g otrer Hours Sise 1.. 4" 1 3/8" pATE FiNisH__6-03-81
Memmerwr. 3008# = 1408 = w7 BORING FOREMAN _
At atrer Hours somemer Poit 24" 30" INSPECTOR dge
Docnuon OF BORING:
Casing Blows per 6 Streta Fleid Identification of Sell. e
o Oepthe 1 = a — Remarks (incl, color, lom of wesh werer, —
foot . Semple e T 6. 12 [12.18 [18.24 | Elev. S 0 S, No. | Pen | Rec.
n-2° ss 12 [ 6 [12 LACK TOP-road base 1118 10
L ; ROWN fine to coarse sand
3 nd fine to coarse gravel
S _gign S8 120/3" ne to coarse sar{cf.__g 4#1
ome fine to coarse grav-

l, occ. cobbles.
=116 [ss 20 121 [0 ITTET
1515 1gg _l100/0" 2 A0

N ‘e SS 6 8 [14 5118 S
[ 21'6"-23' [l UP ELBE
 J. L L IQ -m 25!6'4 ...ﬁ..]ﬂ" ]]
TRAY Tine sand & SiIE.
- - 28"

RAY brown fine sand &

0 -aree lss Lo 1 a4 15 ilt. 2084 12
35'-36'6" 2 [ - 4 8118
1&'-40' WZC
L a6 dlss 13 1 415 . 5184 ic
Blow Counts for Clay Granular Materials

0-2 Verysoft 9 16 Sttt 0- 4 Very loose 30-50 Cempact

2 4 Soh 15-30 Very stiff 4-10 Loows 50 - Very compact

5 8 Medium 30 - Hard 10- 30 Medium or Firm

Proportion used: trace = 0-10% some « 20 - 36% and = 35 . 50%




SHEET 2

romv____Ware, MA uxmnou._ﬂinﬂgz_nﬂm__

PROJECT NAME __Quabbin Reseruoir Dam. | HOLE 0. B-4
UNEesTa, 20 + 00

Bnlees A O ki
ououno WATER OBSERVATIONS CASING SAMPLER COREBAR.| o ocaceeLev. . 550.0'
Type HW sSS DATESTART: _5-14-81
CL— ster ____ Houns Size 1.0. 4" 1 3/8" DATE FiNisH _6=-03=-81
HammerWt. _300# = _ 140% 8T BCRING FOREMAN S Ramsdill,.
AL 1 after Hours Hemmer Foll 24" 0" wspecron _Bill Hadge
LOCATION OF BORING:
Cesing | Blows per 6" Strats |
Sample T Sampien Finid identificetion of Soil.
.::' Depths :?. - - To CM'" Remarks (incl. color, loge of v.ash water, D
foot i, SamPle 8 [6.12 [12 18 [18.24 | Eiev. W, “:“' - o, | Pun | Hes.
Yown rine sand and
silt
34'6"-46 " SS 3 P 1 0118 18
!
- R ' r\ﬂ ! | % 1 wﬁ
E n'-51'6" 88 2 | =z 111181 12
557-56"6 SS 3 3 4 19 d 12
oo
53"60' UP4 24«4 19
60"'-61"6" SS 3 4 5 13118% 16
'-66'6" 3 18" 13
68'-70" UpS " 23
70'-71'6" eg | 2 12 3 s lig"l 1e
75'-76'6" 1SS [ 3 12 3 16 1§T$17
78'-80" EP6 24" 24
'-gl'e" 1SS 1O 171187 1€
Blow Counts for Clay Granular Materiais
0-2 Verysoft 915 Stitf 0- 4 Veryloose 30-50 Compact
2-4 Soft 15-30 Very stiff 4-10 Loose 80 - Very compact
5-8 Medium 30- Hard 10-30 Medium or Firm
t Proportion used: trace = 0-10% some = 29 - 36% and = 35-50%




rown _Ware, MA

sweer__ 3 oF__5
LOCATION Winsor Dam

PROJECT NAME _Quabbin Reservoir Dam

WOLE NO, _B-4
LINE asTa, 20 + 00

PROJECT NO. 12'092 OFFSET
GROUND WATER OBSERVATIONS CASING SAMPLER COREBAR.| o oc cepey, 950.0'
Type HW sS. DATE START: _5-14-81
At h cfter ____ Hours Sizs 1.0. 4" 1 _3/8" DATE FiNisH __6-03-81 :
Hemmerwt. _300# 1404 = w7 BORING FOREMAN S. Ramsdill
At h atrer Hours Mammer Fall _24" in" insPECTOR __B BREL AR
Ltocanou OF BORING:
Casing Biows per 6 Strets
Ssmple T Sempler Fiold identification of Soll.
- Depthe 2 = Coanot | memerks (inl. color, lom of wesh water, o e
 foor . e 0-6 1 6-12 |12-18 |18-24 | Elev. : o No-h'" Rec.
== #—L = F—
RAY brown fine sand and
1§ 9
85 =86 6" [ S5 2 1 3 1818718
'-9Q"' Up? o 23
95'-96'6" || SS 3113 [ 13 187 13
98°'-100" UP8 24: IS
100'-103" SS dropped [rods 21136" 20
105'-106"'6'1 SS 2 7 181 18
-ﬂ
8'=110" UP9 {16
112'-113'6"]] SS 5 8 7 231181 10
118'°120' m—n:
Blow Counts for Clay Granular Materials
0-2 Verysoft 9-15 Sttt 0- 4 Very loose 30-50 Compaci
2-4 Soft 15-30 Very stiff 4-10 Loow 50 - Very compact
5 8 Medium 30- Hard 10- 30 Medium or Firm
Proportion used: trace = 0- 10% some = 20 - 36% and = 35-50%




| sHeeT ___4 ofF _5
. rom__Ware, MA LOCATION Winsor Dam
[ smOJECT NAME __Quabbin Reservoir Dam | HOLENO. _B-d4
‘A 12,092 LINE & STA. 20 + 00
BRIGGS | .
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. | o o0 ce gy 550.0"
Tvee HW SS. DATE START: 5-14-81
Mo sher _____ Wour Size 1.0, 4" 1 3/8" _ | DATE FiNisH 6-03-81
Memmerwr. 3008 1404 = w7 BORING FOREmanS - Ramsdill
At oher Heure Hemmer Fall 24" " inspecToR Bl 11 Hadge
LOCATION OF BORING:
Casing Blows per 6" Strats
Sample Type Samplis Fileld Identification of Solil.
':,“‘ Depthe = e - - con:..: Remerks (incl, color, lom of wesh weter, et
foot sl #mu 0.6 |6-12 112-18 |18-24 | Elev. B S, No. | Pen | Rec
120'-122° UP1l GRAY brown fine sand 24" 13
and silt.
22'=-123'6"l SS 8 23 1| 40 24 118" 13
25'-l26'ﬁ%5& 18 86 8 8 118" 13
307-13176"] 55 10 i i 28 6 |18 18
-
| 57-136'gqss 36 27 15714
v1a1'64ss [ 22 1 19! 24 28 18" 10
35 T=136 6| SS 7110120 18" 18
B, 148"
GRAY-brown fine sand,
IS0"=151"6" S5 [ 16 | 28 38 little silt, (cobbles) Jo 18" 14
%o Lr<{4 "
T rg" ‘2 u 713 2 8" 12
Blow Counts for Clay Granular Materials
0 2 Verysoft 916 Sttt 0 4 Veryloos 30-50 Compact
2-4 Soft 15-30 Very stift 4.-10 Loom 50 - Very compact
6.8 Medium 30 - Hard 10- 30 Medium or Firm
Proportion used: trace = 0 10% some = 20 - 36% and = 35 50%




SHEET __D OF
TOW___Ware, MA LOCATION mnm:_m_
pROJECT NAME __Quabbin Reservoir Dam | woieno._B-4
BRIGGS |~ i —
= —
GROUND WATER G3SERVATIONS CASING SAMPLER CORE BAR.| o\ o cE ELEV. s550.0"
Type oW SS DATESTART: __S5-14-81
A oher ____ Houns Size 1.0 4 3/8" DATE FINISH ___6=03-81
Hemmer wr, _300%# 140% . BORING FOREMAN S._Ramsdill
At sher Hours Hemmer Folt 24" 30" iNsPEcTOR _Bill Hadge
LOCATION OF BORING:
: "
Slows Se. Type o — Field Identfication of Soll. SOMAR
o *pthe of | - Dopth Remarks (incl. color, loss of wash weter,
foot From - To semple |-2C ° sserms in rock, etc.)
0-6 | 6-12 [12-18 [18-24 | Elev. ' No. | Pen | Rec
—? iF
161'6 ”EOB
161'6" :
Water at654' , installed
piezometers at P-7 68°',
installed 2nd piezometer
at P-8 111.0', installed
3rd piezometer at P-9
149",
A
Blow Counts for Clay Granular Materials
0-2 Verysoft 9-15 Stuff 0- 4 Veryloose 30-50 Compact
2-4 Soh 15-30 Very stiff 4-10 Loose 50-  Very compact
5.8 Medium 30 - Hard 10-30 Medium or Firm
Proportion used: trace = 0- 10% some = 20 - 36% and = 36-50%




Town_Ware, MA

SHEET 1 ofF _ 3

LOCATION

PROJECT NAME __ Windsor Dam=Quablbin.

WOLENO. _ BaS

LINERSTA, 20 4 00

OFFBET

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR.| o ,npace ELEV. 493
Tvpe HW 58 DATE START: 5-27-81
At 18 h sher ____ Houn Size 1.0. A" 1 _3/8" DATE FINISH 6=04=81
HemmerWt. 3004 = 1404 8IY BORING mlmgm lﬁa"sﬁ_ﬂamsdel.L
Ar 1 after ______ Hours Hammer Fall 24° n" INSPECTOR -
LOCATION OF BORING:
Casing Blows per 6" Strata
Sample T Sempler Fleld Identification of Soll. MPLE
e Depthe g - - o CM""‘" Remarks (incl, color, lom of wesh water, st
foot — Sample "8 T6.12]12.18 [18.24 | Ele. b No. | Pen | Rec.
Ol bl SS 2. ) 10 10psQll *l 18" 14
L Gray br. fine to coarse sand
some fine to coarse gravel.
Few cobbles.
gl _pte" SS 18 113 14 2 18" 12"
T LIS ELF L. o 10 13 ol ;—L;—Lﬁ--ﬂ
l"xLal—Cx.ﬂ" cC Q1/6" #-"-L
m.
50'-20'9" se 110 2 Gray-br. fine to coarse sand, [c g | o
and fine to coarse gravel, few
cobbles, little silt.
260 _op e 1 40196 54 181 12
28'6" —
- 3073176 ss |17 [ 21 173 Gray br. fine sand, little 18" [10"
medium to coarse sand, little
fine to coarse gravel, trace
of silt, occ. cobbles
I57=36"6" *SS 23 |30 B 118" 6"
40'-41'6" 83 | 11 19 28 9 {18"]10"
Blow Counts for Clay Granular Materisls
0-2 Verysoft 9156 Stiff 0- 4 Veryloose 30-50 Compact
2 4 Soft 15-30 Very stiff 4.-10 Loom 60 - Very compact
5. 8 Medium 30 - Hard 10- 30 Medium or Firm
Proportion used: trace = 0-10% some = 20 - 36% and = 36 . 50%




sHeeT 2 ofF __13
TOWN ___Ware, MA LOCATION
sROJECT NAME __Windsor Dam Quabbin Res. | wolewo.__B-o
13 pas LINE asTa, 20 + 00
! PROJECT NO. . OFPeRT -
GROUND WATER OBSERVATIONS CASING SAMPLER  CORE BAR. SURFACE ELEV. 493
Type HW SS DATE START: 5=-27-81
AL atter Hours Size 1.0 4" ] 3/8" DATE FINISH 6-04-81
Memmerwt. 3008 1408 4 BORING FOREMAN _S, Ramsdell
At ___ 1 shter ______ Hours Hammer Foll 24" 30" INSPECTOR _B. Hadge
LOCATION OF BORING:
Casing Biows per 6" Strate
Sample Type Sempler Fleld Identification of Soll SAMP
- Depthe o leom - e | Remarks (inct. color, lom of wesh wate, -
| toot st Sample e Te 12 [12.18 [18.24 | Eiev. SR - No. | Pen | Rec
—4—4* — *—
43'
Gray br. fine to medium sand,
lefh=49t 1SS INOQ BIOWS. little coarse sand, little (10 42° 12"
fine to coarse gravel, occ.
cobbles. Trace of silt,

L DRONE i
£2'=53'6" SS 32 | 66 162 118" 16"
AT Sg. 0. 136 140 12118"] 2"

57'6"
Gray br. fine sand, little
‘\n"‘\l|£n cq 34 60 56 n‘L‘dlum to coarse Sand, trace 11 lg:l il
of silt, occ. cobbles.
LS =66 A" SS 25148 189 14.18"1 9"
200 a2l e SS 28 1 62 190 15 (18" [10"
‘ ETIR 7] 17 29 7{ 161187 97
=R1'E" ss | 44 1105 1112 17 (18" | 7"
Blow Counts for Clay Granular Materials
0-2 Verysoft 9-15 Sutf 0- 4 Very loose 30-50 Compact
2-4 Soft 15-30 Very stiff 4-10 Looss 50 - Very compact
5 8 Medium 30- Hard 10- 30 Medium or Firm
Proportion used: trace = 0-10% some = 20 - 36% and = 36-50%




SHEET 3 OF b
Town ____Ware, MA LOCATION
pROJECT NAME ___ Quabbin REservoir Dam | HOLE NO. _B=5.
LINE &STA. 20 4+ 00
PROJE 12.092
BFIIGGS A B - s o
GROUND WATER OBSERVATIONS CASING SAMPLER COREBAR.| o ocaceeLev. 493
Type HW SS DATE START: 5=-27-81
At . stter _____ Hours Size 1.D. 4" 1 3/8" DATE FINISH 6-04-81
Hemmer Wt. 3004 = _1408 T BORING FOREMAN S, Ramsdell
L sfter _____ Hours Memmer Foll __ 24" 30" INSPECTOR adge
LOCATION OF BORING:
; Biows per 6" Strata
?n::: St -3 on Sempler Changs . Fleld h;mm: :: m - SAMPLE
el Ao Semple [FrO™ To Sus ‘-inhéa T
toot 4 0-6 | 6-12 |12-18 [18-24 | Elev . No. | Pen | Re
3=
866" 36 145 18 118" o
90 '=91'A" cq 94 | a3 12 18" o
— * ;.1.9 8
gl'-"=93" 25 50 100 1] - 0418" 13"
‘ Park br. silt, lit g
Gray br. fine to medium sand,
trace of coarse sand, trace of
ine gravel, trace of silt, 3
End of Boring 93'
P-10 Top at 43'
P-11 Top at 63'8"
Blow Counts for Clay Granulsr Materials
0-2 Verysoft 9-15 Suift 0- 4 Very looss 30-50 Compact
2-4 Soft 15-30 Very stiff 4-10 Loom 50 - Very compact
5-8 Medium 30- Hard 10- 30 Medium or Firm
Proportion used: trace = 0-10% some = 20 - 36% and = 35-E0%




Ware sweer___1 ofF __3
TOWN » ¥ LOCATION
PROJECT NAME __ Quabbin Reéservoir Dam WOLE NO. _B=0
LINE & STA, 20 + 00
' PROJECT NO. 12,092 OFPeET
GROUND WATER O3SERVATIONS CASING SAMPLER CORE BAR.| o ocace CLEV. 453
Tvpe HW SS DATE START: __6=17-81
TTONBEY atter Hours Size 1.0. 4" 1 3/8" DATE FINISH ____6~17-81
Hammer Wi. 300 1b 140 1b BIY BORING FOREMAN S, Ramsdell
L J— afrer Hours Hammer Fall _ 24" 30" inspecTor __B. Hadge
LOCATION OF BORING:
Caving Sample Type 'm" — Fieid Identification of Soil. SAMPLE
. Depthe o |erom ‘o anie | Bemark (inci. color, loms of wash water,
foot sy . 0.6 | 6-12 [12-18 |18-24 | Elev. . e, St No. [ Pen | Rec
0-1"6"_ SS 1 5 2R S01T 1 118"] 8"
_L'ﬁ_"_W Brown fine sand, little silt
\few cobbles, little gravel.
5o SS 16 [ 18 | 20 Gray brown fine to coarse sand 2 _118°1 10
some fine to coarse gravel,
few cobbles, trace silt,
10°=11"6" _ 112 13 3 118" [10"
12
CGray brown fine to coarse
sand and fine to coarse gra- -
LU Vol ss.p.82 7] L-F] vel, few cobbles. L4 118 114"
20'-21'¢" ss | 572 1 89 |66 s l1a"| g
257=26"5" S5 147 1727 | 178 6 1187|127
—130"=31T"6"__[[55 (92 [T11 1100 2 [18°] 8%
J5T-3676 (121 g 18 13"
40'-41'¢6" £0 110 9 l18"110"
Blow Counts for Clay Granular Materials
0-2 Verysoft 8 16 Stitf 0- 4 Veryloose 30-50 Compact
2-4 Soft 15-30 Very stiff 4-10 Loosm 80 - Very compact
5.8 Medium 30- Hard 10- 30 Medium or Firm
Proportion used: trace = 0-10% some = 20 - I6% and = 35-50%




SHEET 2 oF _ 3
Towmn _Ware, MA LOCATION

sroseCT Name _Quabbin Reservoir Dam | “oswo._B-6_
uUNeEasTa, 20 + 00

BRIGgs | " _y
- ———- W
GROUND WATER OSSERVATIONS CASING SAMPLER  CORE BAR. | o oo e eipy. 45
Type HW S8 DATE START: LA S
" — N after _____ Houns Size 1.0 a" 1.3/8" DATE FINISH__ O=1/=QY
Hemmerwr. _300 1b  _140 1h aY BORING FOREMAN _S. Ramsdell
ALt sher _____ Hours Hemmer Poll 24" 30" specron B. Hadge
LOCATION OF BORING:
Casing Blows par 6 Strete
Sample T Sampie Fleld Identification of Soil. MP
v Depthe - - CM"""' Remarks (incl, color, lom of wash weter, B
foor - - ";mo 81212 |:° 1824 | Elev RS S No. | Pen | Rec
i 42'
Brown fine to medium sand 1lit-
tle coarse sand, little gra-
45'~46'6" -+ ss 130 lag li8n vel, occ. cobbles, trace silt 185 L 8%
4“‘_
20:-50te 1SS 122 142 L.2J O ae
cov-oey oS [ 45 1165 22 12
—tan LT N - T3¢ 3
e SS ) 51 11 18" 1 "
— 5 SEmEEmem o
—— oo
—— -__ﬁ._ — p————
e —-«r— C— =
170 =71"8" (55| 8T [ 71 [ 40 BTN TOETE
s -
o ———— — b - - ————
s g T3 PR 74 A S L -
178766 s 130 130 120 Brown fine sand, some silt, 180 L1
! 6" : Se.S ! LS
2L |Gray Brown fine sand, some s
PN WE— \lsilt. L
0 -61°¢" S 42 1 22 135 17 11" l1g»
Blow Counts for Clay Granulasr Materials
0 2 Verysoft 916 Sttt 0. 4 Very loow 30 50 Compact
2 -4 Soft 1630 Very stift 4 10 Loom 50 Very compact
5 8 Medium 30 Hard 10 30 Medium or Firm
Proportion used. trace = 0 - 10% some = 20 36% ond = 36 - 50%




SHEET 3 ofF _3
Town_Ware, MA LOCATION

PROJECT NAME __Quabbin Reservoir Dam | WOLENO. _B=f
LINEASTA, _20 + 00

PROJE b 12,092
BRIGGS | e
F;f B e —A————
GROUND WATER OBSERVATIONS CASING SAMPLER COREBAR.| o ,acaCE ELEV. 1;2
Type pATESTART: _ 0~17-81
A ___ ofter _____ Hours Size 1.0. DATE FinisH ___0-17-81
Hammer Wt. 8T BORING FOREMAN _S. Ramsdell
At [L T — L Hammer Fall inspecTor _B. Hadge
LOCATION OF BORING:
Casing Blows per 6 Strats
Sample Type et Field (dentification of Soll.
r Deothe - 1 n hand® | Remerks (incl. color, lom of wash water, e
foot e e 0.8 |6-12 |12-18 |18-24 | Elev. ML . S No. | Pen | Re
— =
Gray very fine sand, little
gravel, little silt, occ.
cobbles.
84"
AL 107 Gray fine sand, some fine 180121 6"
to coarse gravel, few cob-
bles, trace silt,
anr=aqrer |58 T6073" 55" 10
93'6" i
357=36 76" Ss_139 40 [43 Brown fine to coarse sand, [20118" 42:
trace of silt.
98"
100°-101°6° 2 50 g4 Gray brown fine to coarse [21U8"L 1

sand and fine to coarse gra-

i vel, occ, cobbles, trace of .
silt,
105 =106'6 1SS 129 _ 21 22 (22018 L1,
r—
| 110°=111°6" (36 [ 62 148 23 18 L7
111'4"
BOB 111'6"
Piezameter #12 at 81'10"
Blow Counts for Clay Granular Materials
0.2 Verysoh 915 Suff 0- 4 Verylooss 30-50 Compact
2-4 Soft 15-30 Very stiff 4.10 Loose 50 - Very compact
5.8 Medium 30 - Hard 10 - 30 Medium or Firm

Proportion used: trace = 0-10% some = 20 - 36% and = 35.-50%

R R R R R R R R O ORISR RS S mommmm_m_————s~~————"/r//////




| SHEET 2 oF _4
ToWN__Ware, MA Locamion Goodnough Dike
o~ PROJECT NAME _Quabhin Beseruois Dam—— | HOLENO. __B=7
NIz s el LUNEGSTA, 21 + B0
BRIGGS | o
GROUND WATER OBSERVATIONS CASING SAMPLER COREBAR.| ¢ npace ELEV. 550
Type HW - — DATE START: _6-8=81
ALt after Hours Size 1.0, 4" 1 3/8" DATE FINISH _ 6=17=81
Hemmerwr. 300 1b 140 1b &7 BORING FOREMAN T, Carpenter
At sfter _____ Hours Hemmer Fall 24" 30" INSPECTOR _B, Hadge
LOCATION OF BORING:
Casing Blows per 6 Strata
Sample Type Semp Fleid Identification of Soll. MP
'D":'“ Depths pe - e - °'M‘""' Remarks (incl, color, loss of wash water, SN
| foot - ity 0.6 | 6-12 |12-18 [18-24 | Elev . S No. [ Pen | Re
6 =27 SS 110 |53 166 111" [10"
Brown fine to coarse sand and
gravel.
g te" ;ﬁjq 56 23 1 88 2 118" 114"
10711767 1S5 179 21 T
|
12*
Gray brown fine to medium
[ sand, little gravel, trace of
19'-16'6" ot 139 (116 89 silt. 4 118"1 9"
” 2002176 11 S5 1130 1 43 180 = a2
24'
5'-26" 11 Gray fine to coarse sand, lit-g l12"11Q"
tle gravel, some silt.
N'-11'4" ag | 1507137 gS/ 7 118" 112"
300 Q0
30 =300 o0 30 20 i 9 18" 112"
s
40'-q1'6" Il g 120 120 135 o 118"114"
Blow Counts for Clay Granular Materials
0-2 Verysoft 9-15 Stft 0- 4 Very looss 30 - 50 Compact
2-4 Soht 15-30 Very stiff 4.10 Loosm 50 - Very compact
6. -8 Medium 30- Hard 10- 30 Medium or Firm
Proportion used: trace = 0- 10% some = 20 . 36% and = 36-50%




Town____ Ware, MA

SHEEY

2

PROJECT NO.

PROJECT NAME ____Quabhin Beseruoir. Dem———
12.092

LOCATION Gcnimnh_mke.__
HOLE NO. _D=?

LINEGSTA, 21 4 80

OFFSET
B T s
——————
CASING SAMPLER COREBAR.| ¢ ococeerey. 950
Type HW SS DATE START: _6—-8-81
At ___ ofter _____ Hours Size 1.0. 4" 1.3/8" DATE FiNISH __6=17-81
Hammer Wt. 8T soRrING FOREmAN T. Carpenter
At ___ N strer Hours Hemmer Foll 24" 30" nspector _B. Hadge =~
Lwcnuon OF BORING:
Casing Blows per 6" Strats
Sample T Sampler Field Identification of Soll.
- Depthe o e - Caner | Memarka (inci. color, lom of wash water, .
foot i Samele e Te. 12 [12 18 [18.24 | Eiev. W No. | Pen | Rec
42
Brown -
45'-46'6" _lss 1S5 (6 8 silt, and fine sand, 10 _118"116"
. 55 7 ] - 11 _118"118"
b 520 Up-1 24"
94'-559'6" SS 2 6 7 12 118"112"
60'-61'6" ss_[8 [4 7 13 18" 18"
62'-64" UpP=-2 24" 24"
- 64'-65'6" SS 8 4 4 14 118"/ 16"
70°=71'6" SS 8 10 16 15 118" 14"
L 72'-74" UP=- 24" 21"
'-75'6" SS 9 13 16 16 (18" 18"
e 1RV || sﬁ 7 11 17 17 | 18" 18"
Blow Counts for Clay Granulsr Materials
0-2 Verysoft 9-15 Stuiff 0- 4 Very loose 30 - 50 Compact
2-4 Soh 15-30 Very stiff 4-10 Loose 60 - Very compact
5 8 Medium 30 Hard 10- 30 Medium or Firm
[ Proportion used: trace = 0 10% ome = 20 - I6% and = 35 50%




P of_4
;n:aﬁ;;-iﬁﬁiiraéﬂLEEﬁs_

wous wo. __B-7

Ut & STA :

CABINO SAMPLIR CORE BAR.| o upact ELEV. - —
DATE START: —

Hows oars rinse __B8=17-81
.y BORING FOREMAN _T, _Carpenter-
[ I— S atrer Hours Hammer Foll 24" 30" InsPecTOR B, Hadge ——
LOCATION OF BORING: .
Casing Blows per 6 Strats
| Sample Tvpe Sampier Fleld Identification of Soll.
| D‘t::w Depthe of From - To CD'::: Remarks (incl, color, loss of wash water, SAlnG
 dans From-To Sample o6 1612 12.18 [18.24 Elow. e I sosk, We.) No. | Pen | Rec
82'-84' UP=4 Brown Silt, and fine sand. 24" 0
84'-85'6" SS 8 4 8 18 118" 18"
L 89'=90'6" SS I 13 19.118"1 14
" ——
: 92'-94" UP=5 24" 16
- |
{ 1 94'-95'6" lisSs | 27 136 42 20 118" 18
| |
{
[
. 99'-100'6" LSS 4 4 9 21 118" 18
t 102'-104" UP=6 24"
} 104'-105'6" 1 SS 14 115 21 22 118" 18
}_..__
109'-110'6" 1 SS 5. 11 21 23-4+18"1 16
112'=114" Up=1 24" 23
= .
114'-115'6" || SS 7 19 123 24 118" 18
- e pr—————
119'=-120'6" 4SS 117 19 | 25118"113
Blow Counts for Clay Granular Materisls
0-2 Verysoft 9-15 Sttt 0- 4 Veryloose 30 -50 Compact
2-4 Soft 15-30 Very stiff 4.10 Loose 60 - Very compact
5 -8 Medium 30 - Hard 10- 30 Medium or Firm
Proportion used: trace = 0-10% some = 20 - 36% and = 36 - 50%




LA\

rown___ Ware, MA

sweer___ 4

4

pnosecT Name __Quabbin Reservoir Dam

HOLE NO. __B~7

OF
Location Goodnogh Dike

LINE aSTA. 21 + 80

re 12,092
BRIGGS | } iian
—— — — e
GROUND WATER OBSERVATIONS CASING SAMPLER COREBAR.| ¢ oc cegiey. 550
Type SS pATE START: __6-8-81
AL N sfter _____ Hours Size 1.0 2! 1.3/8" DATE FINISH 6-17=81
Memmerwr. 300 1b 140 1b (T4 BORING FOREMAN _T. Carpenter
LU — ahor Hours Hammer Fall _24" 30" INSPECTOR B. Hadge
LOCATION OF BORING:
4’!’* "
R Sample Tyoe 'm S Field Identification of Soll. SAMPLE
':’” Depths of - To cm Remarks (incl, cclor, loms of wash weter,
foot v PO 0.6 [6.12 [12.18 [18.24 | Eiev. h“'i’ No. | Pen | Rec.
— — — =
122'-124' __|lUP-8 24" 17"
124'-125'6" || SS | S5 5 8 6 |18"[18"
129'=_130'6"I1SS 5 i 21 7 _118°11R"
-
132'=-134"' __UUP=-9 nloon
134'-135'6" llss 11.l49 19 28l18"118"
1372 ‘
- Brown fine sand, little silt
139'-140'6" IISS 31 (37 83 trace of cobbles. 29118"118"
4*
144'-145'6" ||SS 56 160 83 Q l18"{12"
149'-15Q'6" USS 51 517 17 31118"] 14
154'=155'6" llSS 28 173 115 12 118"
OB at 155'6"
1st Piezometer 138'6"-140'6"
—— 2nd Piezometer 96'-98'
3rd Piezometer 69'6"-71'6"
Blow Counts for Clay Granular Materials
0 2 Very soft 916 Stitf 0- 4 Very loose 30-50 Compact
2-4 Soft 16530 Very stiff 4.-10 Loose 50 - Very compact
5.8 Medium 30 - Hard 10- 30 Medium or Firm
Proportion used: trace = 0-10% some = 20 36% and = 35 .50%




vown____Ware, Ma

SHEET 1 T .

PROJECT NAME __Quabhin Reserunir Dam

LOCATION  Coodinougiv—oike
HOLE NO. __B-§

UNEBSTA. 21 + B0

PROJECT NO. lzvﬂQL OFFSET
=____—————————'"".___-—-——Lf ‘—1—-_—‘1 ———
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR.| o ocacegrey. 493
' Tvpe HW — DATE START: __ 6-4-81
ar 29w after _____ Houns Size 1.0. 4" 1 .3/8" pATE FinisH _ 6-10-81
Memmerwt. __ 3004 1408 = 7 BORING FOREMAN __S.;.Binﬁdg.u_
aMN__ N atter _____ Hours rammer Fall 24" 30" INSPECTOR _
LOCATION OF BORING:
Casing Blows per 6" Strats
Sample T Sampler Field Identificetion of Soll. SAMPLE
v Depthe o b - - CM"""' Remaerks (incl, color, lom of ’no water,
| . nivsatlig 0.6 ]6-12 12-18 [18-24 | Elev. A - "°~|"" Re
Q'-1'6" SS 2 o 1 118" 8
Br. silt, same fine to coarse
L sand, little fine gravel.
UL ss 112 9 8 Gray br. sand, some medium to | 2 L1871 12
! coarse sand, same fine gravel
little medium to coarse grave
little silt, few cobbles, __L.
100 =1lr e 13 Bk Br. fine to medium sand, EEPTLS
1' litt
Gray br. fine to coarse sand
and fine to coarse gravel,
trace silt, many cobbles.
2 =18 6 28 132 LD .
0'-21'6" S 5 118" (
25'=26'6" SS | 31 (50 [ 48 6 | 18" L
300_“|§“ - 28 7 m__l
150366 sg | 83 |71 75 g liam
ﬁ ' MGray br. fine sand, trace med-
- — ium sand, little fine to coars
a0 -qive Il ss 126 150 [ 22 lgravel, trace of silt RETL
Blow Counts for Clay Granular Materials
0 2 Verysoft 9 16 Sutt 0 4 Very loose 30 - 50 Compact
2-4 Soft 15-30 Very stiff 4.10 Loom 60 - Very compact
5 -8 Medium 30 - Hard 10- 30 Medium or Firm
Proportion used. trace = 0-10% some = 20 - 36% and = 35 .50%




sHeeT___ 2 ofF__3
Towm____Ware, MA Locamion _Coodnough Dike
PROJECT NAME ___Quabbin Reservoir Dam | WOLENO. _B-f
LINE aSTA, 21 + 80
' PROJECT NO. 12.092 bt
L—fan LGS e
e ——— —— e —
GROUND WATER OBSERVATIONS CASING SAMPLER  CORE BAR.| o\ ,npaCE ELEV. 493
Tvpe HW SS DATE START: 6-4-81
Av sfter _____ Houns Size 1.0, 4" _1 3/8" DATE FINISH 6-10-81
Memmerwr, _ 3004 _1408% (T4 BORING FOREMAN _S. Ramsdell
At h atter _____ Hours Hammer Foll _ 24" 30" INSPECTOR
LOCATION OF BORING: W
Casing Blows per 6 Strata o
Sample Tyvpe Fieid Identification of Soll. MP
" Depthe I of |, - . Cant | Remarks (inci. color, lom of wash water, S
] From - To Sample |20 2 ssems In rock, ec.) No. | Pen | R
- 0.6 [6-12 [12-18 |18-24 | Elev. e
T T . (A0 U8° 19
S0Labi! 3 _Sgoon (111607 120
L]
Gray br. fine to medium sand,
AR U ssS.L1d 2634 trace coarse sand little gua- LIQUES L2
trace silt.
59'
J AP P—S& - et Gray br. fine sand, trace med-LllllA LS
fum to coarse sand, trace silt
little gravel.
gor-geter 1SS (1) 122 126 14[18%]1]
i 20'=71'6" es | on 113 19 SETUN
)
_ﬁ:_\:\-srrrﬁe-——a'—rrttr'. sand,; & mediii
to coarse sand, little gravel '
' T 301108 | 23 ’ ’ 1811
littl i ,
uray fine to coarse sand, sc
fine to coarse gravel few cob-
bles, trace of silt.
Blow Counts for Clay Granuler Materials
0-2 Verysoft 916 Sttt 0. 4 Very loosw 30 - 50 Compact
2 -4 Sont 15-30 Very stiff 4.10 Loowm 60 - Very compact
5 -8 Medium 30 - Hard 10- 30 Medium or Firm
Proportion used. trace = 0-10% some = 20 - I6% and = 35 . 50%




e e i Dl
ToWN____ Ware, MA LOCATION D
PROJECT NAME ___Quabbin Reseruoir Dam——— | HOLE NO. B-8
- el 12,092 LINEBSTA, _21 + BO
PROJE i L
BRIGGS Pt
GROUND WATER OBSERVATIONS CASING SAMPLER COREBAR.| o ocaceeLev. 493
Type HW SS DATE START: 6=4=-81
M__"n oher ____ Houn Size 1.0 y L 1.3/8" DATE FINISH 6=10=-81
Memmerwt. 3004 1408 8T SORING FOREMAN __S. Ramsdell
M= after Hours Hammer Fall 24" " INSPECTOR
LOCATION OF BORING:
Casing Blows per 6 Strats
Sample Type Sampler Chenge Field |dentificstion of Soll. SAMPLE
.::' Depths of — - To Depth Remarks (Incl, n‘:.:- of ;.do water,
foot - P06 [6-12 112-18 |18-24 | Elev. - ~ No. | Pen | Re
BO'-BLl'6" SS |76 56 1105 17.118° 19%
R1'R"
Roller bit refusal at BIE"
i piezometer set at 80'
?—__
Blow Counts for Clay Granular Materials
02 Verysoft 915 Sttt 0- 4 Veryloose 30-50 Compact
2 4 Soft 15-30 Very stiff 4.10 Loow 50 - Very compact
5 8 Medium 30 - Hard 10- 30 Medium or Firm
Proportion used: trace = 0-10% some = 20 . I6% and = 36 - 50%




TOWN Ware, MA —quh-ﬁﬁw_
pROJECT NAME __ Quabbin Resexvoir Dam nouno
LINE & STA, 21 + 80
anlees AT s s
GROUND WATER OBSERVATIONS CASING SAMPLER COREBAR.| o ncace ELEV. 453
Type SS DATE START: __6-8-81
At N sfter _____ Hours Size 1.0. 5 ] 3/8" DATE FiNisH ___6-12-81
Hemmer wr. _300# 14 BORING FOREMAN _ S, Ramsdell
"N sfter ______ Hours Hammer Fall _25 3([‘ INSFECTOR
LOCATION OF BORING:
Casing Blows per 6" Strets
Sample T Sempler Field Identification of Soll.
— Depthe o L. ® - ey | memarks (inci. color, lom of wash weter, <
foot - #E' PO 0.6 [6.12 [12.18 [18.24 | Elev. N Y- No. | Pen | Rec
0'~-1'6" SS 2 31 il 1 118"] 8"
ight br. silt, little fine to
Gray fine to coarse sand, little
T ss_L 6 L 6 L10 fine to coarse gravel, occ. 2. 1181120
robbles.
]Q"'“'ﬁ" 16 115 16 3 118"116"
157-16767 1SS IVERBTY 3 1g" o"
¥ ke
Gray fine to coarse sand, some
' — fine to coarse gravel, occ.
20 =216 SS 17 17 bobbles. Trace of silt. AT\ W
=266 _llss 1133 136 6. 118" 7"
J0'=-31'6" SS 1. 59 1 2 _Ligel 2w
=316T6" " "
'-'"ﬂsﬁnu 15 o gl o
Blow Counts for Clay Granular Materials
0-2 Verysoft 915 Stiff 0- 4 Very looss 30-50 Compact
2 -4 Soft 16-30 Very stiff 4-10 Looss 50 - Very compact
5 -8 Medium 30 - Hard 10-30 Mecium or Firm
Proportion used: trace = 0-10% some = 20 - 36% and = 35 . 50%




sweeT ___2 of __3
row_____Ware, MA LOCATION mnn_mxe.
name _Quabbin Reservolr Dam | MOLE NO.
P— LINE & STA, ..ZLt_BD._____
' PROJECT NO. 12,092 OFFSET
CASING SAMPLER CORE BAR. 453
ououuo WATER OBSERVATIONS SURFACE ELEV.
- HW SS DATE START: 6-8-81
AL N attor Hours Size 1.0 4" 1.3/8" DATE FINISH 6-12-81
Memmerwr. 3008 _140% = w7 BORING FOREMAN .__:._B!!!'r&ﬁll,_
At after Hours Hammer Fall 2" n" INSPECTOR
LOCATION OF BORING:
Casl M Blows per 6 Strets sontificet
omn Depthe - | - ‘o cm"""' Raats ot color, - o T it
per g Semple |E1OT ssams In rock, etc.)
foot - 06 [e 1212 18 [18.24] Eiev. Ne. | Pon | Ko
45'-46'6" ?,55 48 133 24 10 118" 12
48°
507-5176" _ 2h 119 18 Gray fine to coarse sand, 1] (18" 11
BU trace gravel, trace silt.
Gray br, fine sand, little
95'-06'e" 15 114 32 medium to coarse sand in lay=-|[l2 |1 0
= ers, trace silt.
52'6"
- L0060 LIS 120 Ll Gray br. fine sand, tr. silt Q3 L1810
6 L]
65'-06'0" 24 LA8 Gray br. very fine sand, 14 L1811
« e o - trace silt,
67'6"
r___- —_—
00 =21'g" 14 121 kT Gray br. silt, trace fine sandlS L18°L1S
1!
Cray fine to coarse sand, lit
tle fine to coarse gravel,
trace silt, occ, cobbles,
=16°G" Lla a4 L Jl 18"«
™ 80'-81'6" 26 24 12 12 118" ¢
Blow Counts for Clay Granular Materials
0 2 Verysoft 9. 15 Sttt 0 4 Veryloom 30 - 50 Compact
2-4 Soh 15-30 Very stitf 410 Loow 50 - Very compact
5 8 Medium 30 - Hard 10 - 30 Medium or Firm
Proportion used: trace = 0 10% wome = 20 . I6% and = 36 - 60%




SHEET 3 oF 3
Town__Ware, MA wocamion Goodnough Dike
prOJECT NAME _Quabbin Reservoir Dam | wouewo._ B9
LINE A STA, 21 + B0
proJecT NO. 12,092 | Soass
GROUND WATER OBSERVATIONS CASING SAMPLER COREBAR.| o ocaceeLev. 453
Tvpe HW 8s paresraay: _ 6-8-81
At N, sher ___ Houn Size 1.0. 4" I 3‘5” DATE FINISH 6-l2-al
Hemmer wt. _300% 1404 1 BORING FOREMAN S. Ramsdell
At after Hours Hemmer Fall 24" 30" INSPECTOR
LOCATION OF BORING:
Casing Blows per 6" Strete
Sample Tvpe Samplen Field |dentification of Soll. MP
"':‘ Depthe o |om - - cov:.: Remarks (inel, color, lom of wash water, s s
foot i PO 0.6 J6. 12112 18 |18-24 | Elev. W No. | Pen | Aw
R —
Bl an zz m B mn an
50"-01'6"™ |[SS 69 |57 43 Fi 18" ——g"
2] ] ﬁn
BEOB 91'6"
Piezaometer #18 set at 57°
GL-
}_
-
Blow Counts for Clay Granular Materials
0-2 Verysoft 916 Sttt 0- 4 Very loom 30 50 Compact
2 4 Soft 1530 Very stiff 410 Loom 60 - Very compact
5 8 Medium 30 - Hard 10 - 30 Medium or Firm
Proportion used: trace = 0- 10% ome = 20 - 36% and = 36 - 50%




SHERT 1 oF 1
rown____Ware, MA LOCATION
srOJECT NAME _ Quabbin Reservoir Dam :::: ::7 ‘_nﬂ:A
enosecy o 12,002 OPPSET 10° Fast of B8
-——____—=.—_==--‘—-J-
GROUND WATER OBSERAVATIONS CASING SAMPLER COREBAR.| o uvaCEELEY. .
Tvpe DATESTART: ._2__1- %-— Ly
AN ater Hours Sise 1.0, paTe pinisw __ 0=11-81
Hemmer Wt i BORING FOREMAN .
T 1 LT — T Hemmer Fall INSPECTOR R p———
LOCATION OF BORING:
"
m Sample Type 'm c.n::- ¥leld Identification of Soil. SAMPLE
Depthe of ’ Y Depth Remarks (Incl. color, loms of wesh water,
e From - To Sample _— 2 weme In rock, #tc) N Pen | A
foot 0-6 [8.12 n-nLu-u Elev. o -
:4# —— =S —F—
No samples taken
4" casing to 30'
Revert mxd hole to 75°'
e e ————
—
SO SSSE——
b
- —— -
- e »>~——
3 — - - -~ ——
— b — 4 — -
b p—
e . — ' Plezameter @ 73.0° s et p——
- T et i A
- — Fnd of Boring @ 75.0° e
'—_’*P o —y e > —
. S— - . s
Blow Counts for Clay Granuler Materials
0 2 Verywoft 915 Sunt 0 4 Very loos 30 50 Compact
2 4 Soh 1530 Very ntiftt 4 10 Loow 50 - Very compact
65 8 Medium 30 - Hard 1030 Medium or Firm
Proportion used trace = 0 10% wome = 20 - 6% and = 36 . 0%
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S1S31 8V 40 ANVAWNS

BELCHERTOWN, MASSACHUSETTS .
LABORATORY TESTING DATA SUMMARY Reviewed by

Date
5
Project No. _2801 _ Project Engr RW Assigned By RW Date Assigned Required
Ts IDENTIFICATION TESTS STRENGTH TESTS CONSOL.
: s S 5 |water Sieve|Hyd| G o »|Torvone 0. or T¢ | Failure [0y - Oy |Strain M
S Depth | 5 LL PL » Yd g2 or Criteria Ce e
TIE P as iContent % | 9 [200|-2K ct |55 vype |7 orT Soil Description
®Z | nz " 45| % % | % . ol vegt | Psf psf % e
mlo P%.1 1 Average Total Unit Weight (30.0-31.1') = 124.5 pcf Sl henhaiin. i
3031?1 26.9 98.1 fine SAND, little Silt
- trace organics.
Few layers 1/2-1"
thick of yellow brown
Clayey Silt or Ssilt
of non to slight plas-
ticity, comprising
10%+ of total sample.
e v 0.74
Used Gg=2.74
SS7 323??5 18 g?“ tic |56 | 3 Grey SILT and fine
SAND (non-plastic)

GOLDBERG-ZOINO & ASSOCIATES, INC.
. ARMAfTEa iy ™= o~

e iy se SEALIR RS A AL AARMAIL Y s s
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S1S31 8V 40 ANVANNS

BELCHERTOWN, MASSACHUSETTS

LABORATORY TESTING DATA SUMMARY Reviewed by
. Date
Project No. __2801 __ pProject Engr RW Assigned By ___RW ____ pate Assigned ___________ Required
E; IDENTIFICATION TESTS STRENGTH TESTS CONSOL
> _: ° = | water Sieve|Hyd| G e »|Torvane |0, or T | Foiture T, - Oy |Strain s
< s Deprn [ 530" 1 Li | pL *| Ya €| o | o o |criteria Ce L
TIR T P s % -200|-2u =] 1ype | @ orT Soil Description
fr e . pct | oo e
oz ©wZz 40 Y% % | % Qo vegt pat pat % °
« 0=
Bl U4 4648.0 2 Average Total Unit Weight (46.0-47.8')=123.5 pcf Yellow-brown, fine
46‘42? 31.1 30 24 SAND, little 511t.
47.0~- trace organics.
y 2.76
47.1 . Few layers 1/2"-1 1/2"
46;3- 28.0 96.5 thick of yellow-brown
. Silt & Clay of low
plasticity comprising
15%+ of total sample
o+ o]
56.0-
SS10| " 57 5] 19 4 |3 Grey fine SAND and
SILT (non-plastic)

GOLDBERG-ZOINO & ASSOCIATES, INC. -
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S1S31 B8V 40 ANVYANNS

BELCHERTOWN, MASSACHUSETTS

LABORATORY TESTING DATA SUMMARY Reviewed by
Date
Project No __2801 Project Engr RW Assigned By RW Date Assigned Required
§§ IDENTIFICATION TESTS STRENGTH TESTS CONSOL . . .
. 2% . =T " , eboratory Log
 { a Oeprn [ SSI™' | L | oL [SioveMrdl Gy | y, |22 R e ::..:.:.. ooy paeye ond
$ol € 2" Contem| O | o~ |-200|24 e |52 1ope | *® il ot / Soil Description
®Z | a2z fr 231 % % | % ool I Test pet pst % ®o
Bl |upe [©4.0- | 4 Average Total Unit Weight (64.0-65.8')=128.8 pcf
64660lo 9 9 pc Grey SILT and fine
65.1 25.6 Sand, (non-plastic)
64.6 26.4
i
65,1~ Non
€5.3 Plagtic 35 3 R.74
65.3 23.7
€5, 3~ Ziul &= (Stregs cont*oli&# triakial
6465;8 23.9 105.9 C3% Sone Test
3 e - WD (Recogstitut Stress trol-
gos-8 5.7 93-3 T1d 3989 | 'led friaxial Test)
L O= 6.7 97.7 tﬁ o= " " " "
64?‘5}:8 7.5 100.9 ¥l 7
65.8 . - CIU 6005 " »" " »

GOLDBERG-ZOINO & ASSOCIATES, INC.

el Lok TE T LT
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S1S31 8V 40 ANYANNS

BELCHERTOWN, MASSACHUSETTS :
LABORATORY TESTING DATA SUMMARY Reviewed by

Date
Project No. __2801 Project Engr RW Assigned By ___RW ____ Date Assigned___________ Required
s; IDENTIFICATION TESTS STRENGTH TESTS CONSOL.
°o = S = [woter Sieve|Hyd | G o »|Torvone|O or T | Failure |0} - Oy |Strain i B
€ a Depth | 5 o LL | PL . Yo | €= or Criterio Ce ond
-~ g . o+ [Content -200 2;& .- = or o orT i :
oo | oo " : % % pet | oo | Type e Soil Description
®Z | wz 28] % % | % Q0| veu pet ps! Yo °
Bl UP?7 7452‘ 5 | Average Total Unit Weight (74.0-75.6') = 123.6 pecf
53 0; Brown Clayey SILT,
75.6 25.7 trace fine Sand, over-
74.1 22.1 all slight plasticity
74 .6 37,2
74.6~
74.9 Save
o % 28 | 25 [ 93] 16
vs. % 26.3
75. 1“ — ? - _/_
75 .6 25.2 97.8 CIU  |goHo |994%s [10050(6.9
s14]| 76.0- 0 Nont
s 72.5 2 Plagtic 84| 11 Grey SILT, little
fine Sand, (non-plas~-
tic)

GOLDBERG-ZOINO & ASSOCIATES, INC.

e et T - -
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S1S31 B8V 40 ANVANNS

BELCHERTOWN, MASSACHUSETTS

Project No.

2801

Project Engr.

LABORATORY TESTING DATA SUMMARY

RW

Assigned By RW

Date Assigned

Required

Reviewed by
Date

Boring

Depth
ftr

Loborotory
or Test No

IDENTIFICATION TESTS

STRENGTH TESTS

CONSOL.

Waoter
Content

%

LtL | PL
% | %

Sieve
-200

%

Hyd
-m
%

Gy

Y
pct

Torvane
or

Type
Test

Perme-
ability

0;.:6;
or O
pst

Failure
Criteria

0, -0y
or T
pst

Strain

Ve

Laboratory Log
and
Soil Descriptien

1

c

P8

84.0-

86.0

o0

85.0~-

85.5

26.7

96.5

(e ~

p.78',

used

=2.79

Yellow-brown SILT,
little fine Sand

@ 84.3' change to-

Yellow-brown SILT or
Clayey SILT of non to
slight plasticity

@ 84.6' change to-

Grey fine SAND, some
Silt, trace Organics

@ 85.0' change cto-

Grey SILT, litcle (+)
fine Sand, trace Orga-
nics

@ 85.5' change to-

Yeliow-brown SILT,
little fine Sand

Note: Veid in sample
@ 84.5' depth

§S17

90.
9

0-

21

Non+

74

. 76

ﬂgjrtic

Grey SILT, some fine
Sand, non-plastic

GOLDBERG-ZOINO & ASSOCIATES, INC.

Ll o Ll R R
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S1S31 8V 40 A¥VYWANS

BELCHERTOWN, MASSACHUSETTS :
LABORATORY TESTING DATA SUMMARY Reviewed by

Date
Project No. _2801 __ Project Fngr RW Assigned By ___BW ___ Date Assigned ____________ Required
>s IDENTIFICATION TESTS STRENGTH TESTS consoL |
a sz . -~ s Leborctor; Log
o : ° = | water Sieve|Hyd| G e > |T0rvane |Oc or O | Foilure |0, - Oy |Strain
£ a Depth | 5 o LL | PL b Ya | E= or Criteria c e
sel &4 a » KContent -200 -2 ® = or o orT v Soilt L pti
- s % * pct & f,’. e o ascription
2z | oz . 133 % % | % @S| resr | Pt pot | % °
Bl | uplg ® qu 7 Average Total Unit Weight (97.0-98.3')=117.3 pcf Grey SILT, trace fine
97.1 31.3 Sand (non-plastic)
57. 2-
98. O 35.5 | 34 34 9 I8
97'95: Save
$7.6 34.0 e~ 0.98
used Gg = 2.74
98.1 41.4 W, (AVG)= 35.5%
99.0~-
SS18| 150 of 22 7714 12.77 Grey SILT, some fine

Sand, (non-plastic)

GOLDBERG-ZOINO & ASSOCIATES, INC. Pt - -



BELCHERTOWN, MASSACHUSETTS

LABORATORY TESTING DATA SUMMARY Reviowed by
Date
Project No. __2801 Project Engr. RW Assigned By RW Date Assigned Required
E; IDENTIFICATION TESTS STRENGTH TESTS CONSOL.
o 2 ° =~ |woter Sieve|Hyd| G o = |TOrvane acua'c Faoilure |0, -0y |Strain Latarmieny - Lo9
L3 e Depth | 5 o LL PL » Yo | €= or Criteria Ce ond
$ol E ¢ a + [Content -200 -2 S| vype | @ orT / Soil Description
®Z | oz 1 [Ssl o | % | % % | % oot 1200 ot ' t| % o
a0 °| Tesmt ps ps
107.0~- !
Bl |UPl11 09. 8 Average Total Unit Weight (107.0-108.4')=122.7 pc Grey brown SILT, trace
1 16(8)79 30.6 94.0 f?ne Sand, trace Orga-
107.9- nics
108. g .74
F m 0.83
sS521 lliigt 23 }big- .. |70 |3 Grey SILT, some fine
Sand, (non-plastic)
e 4
j - b
134.0- Non ; 94 8 e A S
SS25 134, 24 Plagtic Grey SILT, trace fil‘l
Sand, (nun-plastic)
-
® 2
@
156. 0~
',;; SS30| " “159.4 25 47 Grey fine to medium
z2 SAND and SILT, trace
= fine Gravel
4 9' :
-, Py
D
@
-.
m
)
-‘
w

GOLOBERG-ZOINO & ASSOCIATES, INC.




Log
coarse
little
GFAVEL,
oarse
i1lt
oar se
GRAVEL,

to
turea

Description
fine

Gravel,

to
little

fine to

Leboratory
and

Seil

y fine

y frac
fine

-
‘A,

a M
SAND,

re

Reviewed Dy __
coarse

i
¥ et
!
|
—
_4:.__.__,ﬁ
I €

T—

re
SAND

|

T —

NSQ.L
| €c /

|
|

“Tco
——

Ise

o,- 0y
or T

{Criteria

|

Date Assigned ___________ Reguired
= |Tor vane |J, or ’Jc{ Fq.lurrq

STRENGTH TESTS

pef

|
or O

|
|

Pw
T

or
Type

.
Test

o
o

——————

>
4 4
5
>
=
-
)
a
-
g
o
e
<
-
v
w
-
Yo
a
O
e
q
[ 4
o
@
g
ol

e I nmmn S . SE—— —— ) C——

IDENTIFICATION TESTS

.
K
LA . -
ON 82, J0
|As04040q07 |
R

Y a
DIV

Project Engr ___BW__ Assigned By ____

r

-
-

WN
2801

TO

]l 4]
|
— +

BELCHER

|
| |
! |
|

; | |

w ‘, ‘

|
SUMMARY OF LAB TESTS
TABLE NUMBER

>—Jr__~ -+

Project No

GOLDBERG-ZOINO & ASSOCIATES, INC

.




BELCHERTOWN, MASSACHUSETTS

LABORATORY TESTING DATA SUMMARY :" oued by
ate
Project No._2801 __ Project Engr. RW Assigned By ___PW ___ Dpate Assigned Required
Ze IDENTIFICATION TESTS STRENGTH TESTS CONSOL.
e |2 5 = [woter sieve|Hya| 6y | | & »[Torvone[oc o 5[ Faiture [or- o5 ]stain L'“'"::" -
£ £ Depth | 5 o ] kL PL d E= or o |Criteria Ce
solce g~ [Comtent) o | o [200|2m pct | 83| Tyee | * i A Soil Description
®Z |wnz . 1Ss| 9 % | % Qo reqr | Pof pst | % °
B3 | s7 3gi°§ 52 | 11.2 9
2 Light brown fine to
coarse SAND, some ﬁ.nq
Gravel, trace (+) Silt
65.0-
S14 53 17.7 12 Brown, fine to coarse

€6,.5

H38ANN 378V.

S1S31 8V 40 ANVANNS

SAND and GRAVEL, 1it-
tle Silt

GOLDBERG-ZOINO & ASSOCIATES, INC.

e et

Lhadalas UL LN o

-



Y38AWNN 3718Vl

S1S31 8V 40 ANVAWNS

BELCHERTOWN, MASSACHUSETTS )
LABORATORY TESTING DATA SUMMARY Reviewed by

Date
Project No. _2801 _ Project Engr. RW Assigned By ___PW ____ Date Assigned ____________ Required
E: IDENTIFICATICN TESTS STRENGTH TESTS CONSOL.
: .: : - Woter Sieve Hyd G. ; = |Torvane Ocuac Failure o,-0y Strain L...'.m' L.'
< _ Depth | 5 S L PL Ya €= or Criterio Ce ’ ..“
TIE WV 8 = [Content| o~ 9 [200|24 sct 1531 Yooe | > ol d Soil Description
oz |az| " |Sy| o % | % &S| rem | oot pot | % "
31.5- : : ] .
B4 | UP1 33.5| 2 Average Total Unit Weight (31.5-32.5')=124.0 pcf Yellow-brown, fine
31.33'5 20.4 103.4 SAND, little (+) Silt
':'\- 0.66
used G.- 2.74
30 O- Non+
ss7 | 39, . |45 ]2
31.6 |32 Plagtic Brown, fine SAND and

SILT (non-plastic)

l

GOLDBERG-ZOINO & ASSOCIATES, INC. LR

......



'BELCHERTOWN, MASSACHUSETTS _
LABORATORY TESTING DATA SUMMARY Reviewed by

Date
Project No. _2801 __ Project Engr. RW Assigned By ___RW ___ Date Assigned ___________ Required |
55 IDENTIFICATION TESTS STRENGTH TESTS CONSOL. 1
e s s = | water Sieve|Hya| G, « »|Torvane |0 or O | Foilure |0y - Oy |Strain My - 499
£ £ . Depth | 5 o LL PL | |5 Yo | € = or Criteria Ce 2 .“4
¢ & » [Content 200|-2p c=| r or o orT Soil Descripti
sz | o2 " ° . % | % pct | oo | Type o i
o "z - las| % % | % 8ol ves pst pat % °
B4 | ves| 4% | 1 Average Total Unit Weight (48.0-49.8')=125.0 pcf Yellow-brown SILT, somel
42‘.30; 21.6 102.8 fine Sand with layers
= 1/4~1 1/2" thick of
48.6 42.1) 40 | 28 yellow-brown CLAY &
SILT of medium plasti-
city comprising 10%+
of sample
‘e a =0.66
 used Gg = 2.74
50.0- No
ss1l| “si.e | 33 plg cic 188 |7 Grey SILT, little (-)
fine Sand (non-plastic)|
~“w
»C
o
—
m5
22
c =<
t Jo]
@™
m
o5
@
-
m
wn
—1
w

GOLDBERG-ZOINO & ASSOCIATES, INC.
LhEalal ol TR ok RN o -~




BELCHERTOWN, MASSACHUSETTS .
LABORATORY TESTING DATA SUMMARY Reviewed by

Date
Project No. _2801 _ Project Engr RW Assigned By ___BW ___ pate Assigned____________ Required
Ze IDENTIFICATION TESTS STRENGTH TESTS CONSOL .
2 sz . K R - : Laboratory Log
g : Depth s: c:‘:.' LL PL Biovei iyl | © Ya Et 0':0.“ gy c,'.':::i.. iy e Ce ond
69| oo S*= ool o | % [2002p out | $2] Ty } ™ ¥ el / Seil Description
®Z | | 0z . J8| % % | % @ ol Test pet psf % €o
B4 | UP4 586?6 12 Average Total Unit Weight (58.0-59.4')=128.5 pcf Yellow-brown SILT
’
5.4 21.1 106.1] some (-) fine Sand,
58 o= T trace Organics.
59.0 3
[e '\ : a
—“»
»C
o
e -
m ; —
z
c ~<
L0
o™
m
E 3%
o
—
m
w
—-‘
o

GOLDBERG-ZOINO & ASSOCIATES, INC.




BELCHERTOWN, MASSACHUSETTS

LABORATORY TESTING DATA SUMMARY :ﬂ'l"“b!
ate
Project No. 2801 __ Project Engr. RW Assigned By ____PW____ pate Assigned Required
53 IDENTIFICATION TESTS STRENGTH TESTS CONSOL .
o 2 ° ~ | water Sieve|Hyd| G o = |Torvane |0 or O | Failure |0, - Oy |Strain Lalarwiory .00
i a Depth | 5 3 LL PL s Yd §2 or Criteria Ce ——-—
50| £ o - [Content % | % -200|-2u et |85 Type | ¥ 9 orT Soil Description
oz | wnz ft 351 % % | % ’ Q@ ol yvest pst pst % €o
78.0- B
B4 UPé - 14 : = ' -
80.0 Averate Total Unit Weight (78.0-79.9 ) = 124.2 pc Brown Clayey SILT,
78.1 20.1 trace fine Sand,
78.1- oc = 5/ slight plasticity
78.6 26.3 97.7 N i} ;BOO °Ag; 5492 |6.2
s " 27 | 25 | 92|14
78.9- &= Stress [Contrplled
79.4 29.5 94.2 CIU | 3900 |rriaxidl Tesk
- — | &* sfityt t
5 7.5 93.8] | 10 | Booo |Roneret it St i o rest
4 23.8
ss18 8360; 34 29 28 | 91 8 Grey Clayey SILT,

trace fine Sand, over-
all slight plasticity.

H3B8AWNN 3718Vl

S1S31 8V 40 ANVANNS

GOLDBERG-ZOINO & ASSOCIATES, INC.




BELCHERTOWN, MASSACHUSETTS 1
LABORATORY TESTING DATA SUMMARY Reviewed by

Date
Project No. __2801 __ Project Engr. RW Assigned By ____BW __ Dpate Assigned__________ Required
Ze IDENTIFICATION TESTS STRENGTH TESTS CONSOL.
- - 4 . " '
g i Depth £ 3| Water Lk PL Sieve|Hyd | Gg Yq E‘: Tov:rno Ocor O | Failure |0} - Oy |Strain e L.”'.::: i
sel &4 S 2 [Content -200|-2u c=| ¢ org |Criteria| o . Soil Descripti
>z ft e, % % pct | o ype e ription
oz | wnz - 1Ss] % % | % ao| res pat pst % °
B4 up7| 88,95 | 15 Average Total Unit Weight (88.0-89.8')=124.0 pcf Yellow-grey SILT, lit-
28.4 96.6 tle f;ne Sand, trace
Organics. One pocket

of grey fine Sand,

trace SILT noted €88.9'

- depth comprising <5%
of total sample

e~ 0.77
used Gg = 2.74

H38WNN 3718VL

S1S31 8V 40 ANVYAANS

GOLDBERG-ZOINO & ASSOCIATES, INC.
o et e T S L ArATaAIY A -
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S1S31 8V 40 ANVANNS

BELCHERTOWN, MASSACHUSETTS

LABORATORY TESTING DATA SUMMARY g""““' by
ate
Project No. _2801 __ Project Engr RW Assigned By ___RW ___ Date Assigned___________ Required
s-; IDENTIFICATION TESTS STRENGTH TESTS CONSOL. it i
o : B = _ - aboratory Log
g o Deprn | S SO | Lo | pu [Sieve[Mra| 6y |y | 2 2[Torgone|Tc0r Tc) Failure 10y Oy Sirain] and
5ol %, 8~ Content % | % -200|-2u ¢ 155 Type | o T V Soil Description
®Z | a2 ' 251 % % | % pe Qo vegt pst psf % ®o
110.0- : . ‘i
B4 UP9|7112.0| 17 Average Total Unit Weight (110.0-111.3')=122.3 pc Yellow-brown SILT,
110.0~ 22.4 99.9 trace fine Sand, trace

i11.3

Organics
@ 110.5' change to-

Yellow-brown and grey
SILT and fine Sand,
trace Organics

€ 110.0' change to-

Yellow-brown SILT,
trace fine Sand

e 0.71
used Gg = 2.74

GOLDBERG-ZOINO & ASSOCIATES, INC.

- e RET T s

AR a ity = = | ¥
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S1S31 8V 40 ANVANNS

BELCHERTOWN, MASSACHUSETTS

LABORATORY TESTING DATA SUMMARY Roviewsd by
Date
Project No. __2801 _ project Engr. RW Assigned By ___BW ___ Dpate Assigned__________ Required
53 IDENTIFICATION TESTS STRENGTH TESTS CONSOL.

o 2 © = |water Sieve|Hyd| G o »|Torvane |0 or T | Failure |0 - Oy |Strain LeRmatpry . Aee

£ £ Depth | 5 S L. LL | PL " Ya |E=| or Criteria Ce oad

se|los S»= [ententl o | o [2O0) 24 $Z| Type | ™7 orT Soil Description

ft o . pct | v o e
@z "wZz - % % % Qo Test pst psf % °
B4 |UP1l 1{85‘_’5 31 Average Total Unit Weight (120.0-121.1')=120.2 pcf Yellow-brown SILT,
120.0- 19.6 hOO 5 trace fine Sand with
121.1 . : two 1 1/2" thick layers
of grey fine Sand,
little Silt comprising
35-40% of sample
@ 120.7' change to-
Yellow-brown SILT with
thin layers of (1/32 -
1/4") of grey fine
Sand comprising 15-20%
of total
e~ =0.70
used Gg= 2.74

GOLDBERG-ZOINO & ASSOCIATES, INC.

O R T e T LRI
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Project No. 2801

QUABBIN RESERVOIR

BELCHERTOWN, MASSACHUSETTS

Project Engr.

LABORATORY TESTING DATA SUMMARY

RW

Assigned By R

W

Daote Assigned

Required

Reviewed by
Date

156.

H38ANN 3718Y1

S1S31 8V 40 ANVYANNS

52 IDENTIFICATION TESTS STRENGTH TESTS CONSOL.
I i ° = | Water Sieve| Hyd | 6 o = |Torvane |0 or O | Failure |0 - Oy |Strain LEbareteny - Loy
€ Depth | = o R * | Yo |E=| or Criterie Ce ond
s & g ¢ S ¥ [content -200 -2 c=| yype | 9 orT / Soil Description
2 $ " ° % Y% pct | o5 e eo
@ » 35| % % | % a5l yeq | oot pst | %
B4 |[ss27| 133:97 39 o WY
136, Plagtic | 81 | 6 Yellow-brown SILT,
little (+) fine Sand
ss31| 155.0- 40 41 Yellow-brown, fine to

medium SAND and SILT
(non-plastic)

GOLDBERG-ZOINO & ASSOCIATES, INC.

Rl ol T
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BELCHERTOWN, MASSACHUSETTS g
' LABORATORY TESTING DATA SUMMARY Reviewedby
Date
Project No. ____2801 Project Engr. RW Assigned By ____BW ___ pate Assigned ____________ Required
Ze IDENTIFICATION TESTS STRENGTH TESTS CONSOL.
- i ! = : - « Laboratory Log
H ;: Depth | S E[WOrer | | o [Sieve|mya| G Y 182 '°’::"“ ¢ or T¢ ::i.::r'i'c T~ Oy |Strain - snd
50|l os g~ [Content) o | o [20C|-24 ct |55 Tope |7 aid Soil Description
©Z | n2 ft. 2531 % % | % ’ Q0| yest pat psf % €o
BS S87 321?3 35 331 Brown, fine SAND, some
(+) silt
B5 |ssl0 4}555 42 [12.9 19
4 T Grey fine to medium
6.6 109. 3 CIU 5602 %’_} T35 [ 5.2 SAND, little (+) Silt
6.3 109.7 io 6’555 9/8y  114995[2.4
. 99.4 o | & -0, s
6.6 Ciu |&°, %-9% (1030 [0.5
S & = -,
6.6 99.4 CIU |6005 | maw [3142 |2.2

Y38ANN 3718VL

S1S31 8V 40 ANVANNS

GOLDBERG-ZOINO & ASSOCIATES, INC.
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S1S31 8V 40 AHVANNS

BELCHERTOWN, MASSACHUSETTS

LABORATORY TESTING DATA SUMMARY Reviewed by
Date
Project No._ﬂi— Project Engr. RW Assigned Byl_ Dote Assigned ________ Required
s.z, IDENTIFICATION TESTS STRENGTH TESTS CONSOL.
® << x = . - : Loboratery Log
-4 1 — E: Water | | oL [Sieve[Hyd| G4 Yq E;"";"" T or O g:'."‘:"; Oy~ Oy |Strain Ce o
TAR 8- Content % % -200|-2u et | 82| Type or o orT Soil Description
®Z | nzZ f 231 % % | % ’ Qo Test pst psf % €o
BS | ve1| 259 | 43 Average Total Unit Weight (50.0-51.1')-123.0 pcf ROy et
50.0- .
c1.1 7.9 22 04.3 some (-) Silt
e n 0.64
used Gg = 2.74
ss11| 32:0; 11| <1
53.5 | 36 Brown fine to medium
SAND, little fire
Gravel, little (=)
Silt
ss15| 79:0- | 37 28 | <1
71.5 | 3 Brown, fine to medium
SAND, some Silt
85. 0~
s18| “gg e | 38 22 | <1 Brown fine to medium
SAND, some (-) Silt,
littie fine Gravel

GOLDBERG-ZOINO & ASSOCIATES, INC.
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"QUABBIN KESERVOIR o 7 Revi
BELCHERTOWN, MASSACHUSETTS LABORATORY TESTING DATA SUMMARY eviowed b
Date

Project No. __2801 _ Project Engr RW Assigned By ____EW Dote Assigned _____________ Required

STRENGTH TESTS CONSOL
— — e ———y — —g ]
]V | : 2 TowuncTUC or O Fouurcjd.‘as Strain Loboro:nf: -9

—

IDENTIFICATION TESTS

:

__T,A,, s i

Water LL PL Sieve

Content o o, -200 |

‘ % s . % l % Test
,A{ —— - — ——— e . - —— ’

Avecage Total Unit Weight (5<.0-3¢.2 1.4 5'({_* Yellow-brown SILT or

. Clayey SILT of non to
e ——— i feimecees slight plasticity with
few pockets of grey
fine Sand, trace Silt
comprising 15-20% of
sample

Hyd| Gg

- or Crit a Cc
-2 l tyoe | ¥ fadan orT V Soil Description
paf pst % €o

» S—— » S

or Test No

+

Y
oS ‘[ Laborotory

{ >

r- 0.3

438WNN 318Vl

S1S31 8V 40 ANVANNS

GOLDBERG-ZOINO & ASSOCIATES, INC




Y38ANN 3718VL

S1S31 8V 40 AHVAANS

QUABBI RVOIR

BELCHERTOWN, MASSACHUSETTS | ABORATORY TESTING DATA SUMMARY Roviewssd by
Date
Project No. 2801 Project Engr. RW Assigned By ond Date Assigned Required
;; IDENTIFICATION TESTS STRENGTH TESTS CONSOL..
® << ‘ . = - - - Laboratory Log
F 4 ‘ 7; Depth | S 8 c'lotor LL | pu [Sieve|Mrel Gy |y $ > 7°';:"" Oc or O ::::::&: Oy~ Oy Strain Ce parni4
5ol s o + [Content % % -200 -2 S| Type |7 orT / Soil Description
z z ® . pct | » o e
@ « 45| % % | % Q0| yeur | Pt pst | % °
87 | we2| 62.% [as Average Total Unit Weight (62.0-63.9')=115.1 pcf Gosy-hnes Elaney 4358
62.1- —— Te (Streqs confrolll
32.8 89.3 10 © EeRS of slight plasticity,
6 4003 | Triaxial Test)
62.6- 38.1|36 | 34 | 94 |5 [2.69 AN GOtk hny Cna
. 2{;8 g » banding, trace fine
63.9 5.2 Reconjstituted Sand
62.0- Te = Streqs controll
63369 p 2.70 82.8 10 4003
6336? 7.8 85.4 CI 4i663 " " "
. Te = " " "
63.9 7.9 835 Ciu_| 4003
64.0~-
B7 S14| "g5. 5 | 55 o119 Grey SILT, trace fine

Sand

GOLDBERG-ZOINO & ASSOCIATES, INC.

e e Ll T L - -
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S1S31 8V 40 AMVYAANS

QUABBIN RESERVOIR

BELCHERTOWN, MASSACHUSFTIS | ABORATORY TESTING DATA SUMMARY Reviownits
Date
Project No. __2801 Project Engr. RW Assigned By_R_w___ Date Assigned _________ Required
Te IDENTIFICATION TESTS STRENGTH TESTS CONSOL.
- =< . H = . 5 Laboratory Log
H | ;‘ Deptn | S B[O | L | oo [Sieve[Hye| o, Yo |22 7°’;'°"' Oc or T¢ ::u.:::i: Oy~ Oy |Strain Ce onid
IR P g« [Content| o' | o [200]-2u ct | 83| Tope |7 sallnd Soil Description
®Z | oz n 1S5 % % | % PEL 1 S| rour | oot pst | % €o
87 | we3| 73:9 | 46 Average Total Unit Weight (72.0-73.6')=118.1 pcf vallowditows ool Gras
12.0- Non
Dy 36.0 | piadeic | 86 |4 [2-74| 86.8 sxm,étri:y::::

(1/2-2 3/4") of grey
fine Sand, little Silt
comprising 25%+ of
total sample

E~ o]

GOLDBERG-ZOINO & ASSOCIATES, INC. R R D T
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S1S31 8V 40 ANMVANNS

BELCHERTOWN, MASSACHUSETTS )
LABORATORY TESTING DATA SUMMARY Reviewed by

Date
Project No. __2801 __ Project Engr. RW Assigned By __RW_____ Date Assigned_________ Required
Ts IDENTIFICATION TESTS STRENGTH TESTS CONSOL.
° _z S = [water Sieve|Hyd| G o = |Torvane |0 or O | Failure |0} - Oy |Strain LeREey -9
g |3 Deptn | 5 3| "ol LL | P 190 | Ya [ES| o | o |criteria| o ¢ Ce -
TIR P o + [Conten % % -200|-2p $=| Type or Soil Description
" ° . pct | v o e
®Z | nz Sl % % | % ao| yesr | st pst | % °
92.0~
B7 UP5 54.0 47 Average Total Unit Weight (92.0-93.3')=119.4 pcf Grey brown SILT, trace
93503 33.6 89.4 fine Sand, trace Orga-
2 nics. Few thin layers

(1/8-1" thick) of grey
fine Sand comprising
10-15% of total sample

e n 0.91 it
used Gg = 2.74!

GOLDBERG-ZOINO & ASSOCIATES, INC.

LRl otk TR IR



\J > E

BELCHERTOWN, MASSACHUSETTS LABORATORY TESTING DATA SUMMARY Reviewed by

Date

Project No 2801 _ project Engr RW Assigned By __RW______ Date Assigned _____________ Required

—~— —

IDENTIFICATION TESTS STRENGTH TESTS CONSOL
RS isfetee Laboratory Log

B v oo o g B e e [y
Water | . ;Snou Hyd| Gg Yq °';r°"' O¢ or O¢ C:’-"':"." ; (o ond

- '
IContent o -200|-24 = | Type or o orT / Soil Description
% () o & pct > ' ' €o
4 oi ) Test | ps ps

Laboratory
or Test No

R W A e Y

Weight .',{’_,}(,),Vi,'rlv,'),.}.“) -8 pc Grey SILT, little fine
i Sand

p— e — —

CIU

I~ — e @ 102.5' change to-
!

+

|

+

|

Grey Clayey SILT of
slight plasticity,
little fine Sand

H38WNN 378Vl

S1S31 8V 40 AMVAANS
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QUABBIN RESERVOIR

BELCHERTOWN, MASSACHUSETTS | ABORATORY TESTING DATA SUMMARY Reviewed by
] 2801 Date
Project No. 2801 Project Engr. RW Assigned By._Rw___ Date Assigned Required
g; IDENTIFICATION TESTS STRENGTH TESTS CONSOL.
2 - =3 . ~ * = N L'.. .' L
g ‘ : | Depn E: Water Le | e [S'eve|Hyd| Gy Ve |22 70';'000 O or O¢ ::i.:::é.c Oy~ O3 |Strain ¢ : ::: -
F AR E ' g« ool o | & [200f2m ct | S5 Type |7 orT y Soil Description
@z w 4 35 % % % P @S| rest put pot % €o
B | ues| 143;% so
122. 24 Grey brown SILT, little
2. 32.6 90.6 (e "~ 0.90) fine Sand, trace Orga-
112376 33.0 89.5 (e ~ [0.92) nics. Few thin layers
13704 (1/32-1/4") of grey
123. 1 2.76 fine Sand throughout
comprising <10% of
total sample

H38WNN 3718Vl

S1S31 8V 40 AMVANNS
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BELCHERTOWN, MASSACHUSETTS Reviewed by

438ANN 378VL

S1S31 8V 40 AHVANANS

LABORATORY TESTING DATA SUMMARY .
ate
Project No. __2801 _ Project Engr. RW Assigned By ___BW _____ Date Assigned Required
;; IDENTIFICATION TESTS STRENGTH TESTS CONSOL.
B4 = : . Laboratory Log
. e . O or O | Fail o, - Oy |St
18 | meom [RRITNT wo | o [iovelod] 6 | o, | § ol oo em e e [ Ta[oey o
TIR P o + [Content % % -200|-2u ¢ |53 Type | © o orT Soil Description
®Z | w2z ft Ssl % % | % el 1a e Test pst pst % o
B7 132.0-
UP9| "133.0] 51 Grey fine SAND, little
133.3 Silt, trace organics
. 87. .95 d G_|= 2.4 ’
133.5 sk o~ P95 s G, ) with few thin layers
1?_%35; 33.9 78. e n [1.18 (Ised Ggl= 2.74) (1/32-1/8") of yellow

brown Silt, comprising
<5% of total

@ 133.5' change to-

Yellow brown SILT,
little fine Sand

Note: from 132.0 to
133.2', sample
disturbed

GOLDBERG-ZOINO & ASSOCIATES, INC.
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BELCHERTOWN, MASSACHUSETTS .
; LABORATORY TESTING DATA SUMMARY g"'""" by
ate
Project No. 2801 Project Engr. RW Assigned By RW Date Assigned Requirec
53 IDENTIFICATION TESTS STRENGTH TESTS CONSOL.
& " = - - - Laboratory Log
4 : Desth g:., Water | | pL [Sieve|Hye| G Yo |82 '":?M e :::::".: i s Ce _ and
$sl 8, 2 = [Content % | % -200|-2u ¢ | 53| rype |9 orT Soil Description
®Z | nz fr. Sl % % | % et 1a e Test pst pst % o
134.0-
87 $28]| 135.5 56 9219 Grey SILT, trace fine
Sand
139, Non
S29B| "140.5 57 [26-3 | piadeic | 47 Dark brown fine SAND
and SILT, trace Orga-
nics

GOLDBERG-ZOINO & ASSOCIATES, INC.

LAt el ol TR R -



H38WNN 378Vl

S1S31 8V 40 AHVANNS

QUABBIN RESERVOIR -
BELCHEKRTOWN, MASSACHUSETTS L ABORATORY TESTING DATA SUMMARY g““"‘ by ——
ate
Project No. ___2801  project Engr. RW Assigned By ___BW __ Date Assigned ___________ Required
Zs IDENTIFICATION TESTS STRENGTH TESTS CONSOL.
o 2. 2 S 5 |water Sieve|Hyd | G, Y e = |Torvane [0 or T Failure |0} - Oy |Strain L“""::: e
£ epth | 5 2 LL | PL d |ex| or Criteria Ce : ;
56 g é 2 [Content % % -200 (-2 ¢ 183 Type | © o orT Soil Description
®Z | nz fr. S5l % % | % pef 1a e Test pet pst % o
50.0-
B8 |Ss11 55.0 |41 |14.9 6 5 - - Grey fine to medium
5-6 0 .6 — O, = 3
5.9 0.1 CTU | 6b00 | max® [20933]2-°
6.8 99.1 c1o | ho2 [BX® hi77s [1.4
prosat g, * »
6.7 e CTU_ | 6b00 | max® l4801 |1.6

GOLDBERG-ZOINO & ASSOCIATES, INC. o
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H38WNN 3718Vl
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kA4
BELCHERTOWN, MASSACHUSETTS

LABORATORY TESTING DATA SUMMARY Reviowed by
Date
Project No._ZBOI— Project Engr. i Assigned By__i. Daote:Assigned ____________ Required
;: IDENTIFICATION TESTS STRENGTH TESTS CONSOL. el i o
2 - . . = ; v - aboratory Log
2 | = Depth |2 8 Water | | o [Sieve|Hyd| & Ye |22 7°’;:"" O or O¢ ::::"l'. 0y~ Oy |Strein c ond
S é ‘., é o + [Content % -200 -2 t=| Type or O or T - Soil Description
oZ | oz fr. 3 s % % % | % pet as t:" psf pst % *eo
B9 |s18 [85.0- |4 | 7.4 9
86.5 Grey brown, fine to

coarse SAND and GRAVEL
trace (+) Silt




CONSOLIDATION PRESSURE,Ts | psf

o.oo'o 20 40 60 80 100 200 400 600 1000 2000 4000 6000 0,000 20,000 .g?w
Fyy = 398 psf O 4 T3; = 3989 psf

z
f._?o.rs T -
=]
3
8 T3¢ =939 psf Ope— —& T3, = 3989 psf
Bl | T
@
w
- Siaacal
< Fy¢ = 2400 pst L 4 &, = 6005 psf
065 — 3 e -4—+ —_
o
3
o
gosc - ) N SN DN D'LAT'VE F 3 ., . 3989 +

: FAILURE 3 e

055 A
10 20 40 60 80 100 200 400 600 1000 2000 4000 6000 10000 20000 4000

EFFECTIVE CONFINING PRESSURE AT FAILURE ¢, psf

[ INITIAL CONDITIONS | CONDITIONS BEFORE LOADING |rmas
BORING | DEPTH AB A
TESTNa [ SYMITES0 | (11) [ % [7a vet ™" o 170 4y [« oo [Bowe, fome] Lo QUABBIN RESERVOIR DAMS
Ta3l | o | B 35| 239 [1050 [P%%%5 13989]10080] 1.54 | 96 |60]205 |06 6 BELCHERTOWN, MASSACHUSETTS
T432 | @ | BI 57| 93s 3989[10080[ 311 |9s [77]257]96s
: SUMMARY PLOT
Ta33| ® | B 67 | 977 3989| 7200| 1.66 | 95 [ 72| 255|994 MONOTONIC TRIAOAL TESTS
T4a34| a | BI 75 1009 6005| 7200| 1.74 | 95 [67]256 1027
DATE JUNE 1981 FILE 2801

GOLDBERG-ZOINO & ASSOCIATES. INC



,,
:

SKETCHES
AT
FAILURE

:

: f% TEST NO.T4.3.|

DEVIATOR STRESS, o -0y, 08!

STRESS RATIO
& /&y

i | | | restno.
-
2000 v - . ‘ . ’ - - . - - - » —d
x —
xS
w a
Q & 3 | TEST NO
. Bl —
I w
O - —
(o]
Q > —
...Oo - PN - - . - - - - - | . + - S —
@
o +04 . oo et
[
2 402 . - M - > . $ . . . - y = SR —
: 11 TEST NO
e ~ 0 o . 20 25
AXIAL STRAIN IN PERCENT NOTE: UNDISTURBED
SAMPLE
INITIAL  |CONDITIONS BEFORE| FINAL - | | SOIL DESCRIPTION GREY SILT AND FINE SAND
§ | oousrone L oot 22| |uicuio PLASTIC SPECIFIC
‘5 5* 3§g 4.3 °,2 "g‘* x Ee Ez Limit __ NP 9% Limit___NP % GraviTY
v g% lasice|lweo g a’| w9 |38]]»
s ||P|82 £ ok Lz |BB|3E| k|88 QUABBIN RESERVOIR DAMS
PP MIPHEH  EE 28|[wE| | BELCHERTOWN, MASSACHUSETTS
e -: =| S~z o (W ! w a®
S |[25]3232[5%|E% (3% |88/ E8 25 (38| | TRIAXIAL COMPRESSION
3| [239]050/5 83 398900801 54 | 96 |z0 506 q | - TESTS (MONOTONIC)
oS BCRING NO. _Bl ___ TEST SERIES
SAMPLE ___UP6 _ NO._4
DEPTH _65.3 -65.8 DATEJUNE (98]
TECH.

GOLDBERG-ZOINO & ASSOCIATES. INC. REVIEWER ______ ¢ g 2801
GEOTECHNICAL-GEOHYDROLOGICAL CONSULTANTS T9

FIGURE



cinnor

F e
» TR
< T |
- 50 50 5 R !
3 T A Frafenpfefentnt st
g 1 3 g . 9y 1 | L 1
':‘:" | 1 1 ] | | l 1
” - B :+[ - l ! ;r " 47 é
DN T LR R W R
| 1 1 1 | k.l ’ | 4' 8
BAEEENE £-1 4-4 | | [ |1 |
TOTAL NORMAL STRESS,
'2000 1 7 I T i i T T T T T T 7 T T T T T T
»—‘—Ll w——— . A o - + -+ > 4 ——— L—é—— = o l - ' + ¢~-‘0~7-¢———1—-‘
b —t— e v ——e r - — ) ;— 1 + 4‘ .- - - - - ﬁ\-- >-— 4——»—0—
- ————— e 4 - + > ; +* ‘-—4 : & same sand ooty o *0—4}- * N e
w |
Q EPSE Va—, - 4 + + - .[ e S S e TS S U — —b 4———--—.—
«» 8000 - - 1
wu S —— oy o SSRGS Qe — Y Y SRS UN S S TG S w——"—
o
S SRS S o | —— 4 - ‘ | IS (SERE0Y! RN IO SR ——— e ————
- [ T }.._TQS.I | T
[74] b———— - - /o v . v 4—4 -+ . . - ————
o, -0x = | 3980 psf
« EEEE Pt ey - folioel @¢=46% @ | T T
w 4000+ r ST DN SN S S S b e i
I ! | C—— ) S - y SR, R S PSP S W W — S—
[74] i
- + - + * -+ b T —
4‘ + + 4+ =4 - - } - ——— 4——*—-
P N—— e i e out N | ! el
8000 12000 16000 20000
EFFECTIVE NORMAL STRESS, psf
SOIL DESCRIPTION GREY SILT AND FINE SAND QUABBIN RESERVOIR DAMS
LIQUID PLASTIC SPECIFIC BELCHERTOWN,MASSACHUSETTS
T_NP MIT NP_% GraviTy 2.74 ’
— -1 ' MOHR STRENGTH ENVELOPE
FAILURE CRITERIA TRIAXIAL COMPRESSION
TESTS (MONOTONIC)
REMARKS FINAL DATA POINT IS BORING NO. _Bl __ TEST SERIES
MAXIMUM OF LOADING DEVICE SAMPLE UP6 __ NO. __4
v DEPTH _65.3-G58" DATE JUNE|98]
TECH.
GOLDBERG-ZOINO & ASSOCIATES, INC. REVIEWER FILE_280!1

GEOTECHNICAL-GEOHYDROLOGICAL CONSULTANTS

APPENDIX E-32

T.10



GOLDBERG-ZOINO & ASSOCIATES, INC
GEOTECHNICAL-GEOHYDROLOGICAL CONSULTANTS

[ o0 e —-[T432] | 1 | LOps
H o -3 (MAX) = 2 SKETCHES
+ ! .’ B e s St B me e S o AT
- ‘ z
a v.'@rw ';71"—“»— + FAILURE
& HERREE Y. EEEENND
S i T i - -l 1T 11
5 —1- L 1 1_ e e o
e — RAP!D FAILURE —— | |
- «]»— — el I #’ - —p— >.—t._f-<f—-r—_a>—1>—T——1>-
; S, SRS W 1 [ ST S . + 4+ 1Tttt
i | |
1000 - - . — - e
. 1 —— T i s ; ¢_~4—_—4 TEST NO.T4.3.2
> VA G N (e O R ] | it -
- i | ' |
=] —_—— . - - - - —-——— ]
111 : * A g A
=] Eg——— | T
— q‘
%, = | S
&% : 1 R D U N
0> |
7 W VIS SRR el AR ot SR S R
:.‘_;"b 4 j T restae
" | ,
| . f* Au=3605pst
| B T @ €=|74%
— d— — ———— _-— lh— ol . . - - - ——
. o Se J o1 o
z2 | |
o W ST L R 1
g: f | J i ] restao
g + g - SeSI—
T W ‘
O 4 : * ——
g ‘ |
1 - - -~
! RS R— A
| 1 i
b e b gt e e
: et e T IR 0
S 4 o e
<
: 5 ™11 I T T TEsST NO
< | | | —
10 20 2%
AXIAL STRAIN IN PERCENT *$8MPLE RECONSTITUTED
€ 2 08 AT WATER
CONTENT =+ 5.7% %
p INITIAL  |CONDITIONS BEFORE| FINAL .| |SOIL DESCRIPTION GREY SILT AND FINE SAND*
o CONDITIONS SHEAR ICONDITION 52 R S ASTE pa——
3 ||= 2 Tell I T&' e = &3] [LmT___- o LimiT ~_% GRAVITY2.74/
A1 A MR R BRI
a & ] |a - .
o [[F2|°8|EE |5 A3k (2 Sg|5 2|k | (88 QUABBIN RESERVOIR DAMS
o R EdRH PR 35 (28| |w8 BELCHERTOWN, MASSACHUSETTS
w - s iSalcelZW - »wli €0 <
w ||E5|zZ|33|50|cg (S (88| |E%|[=8 TRIAXIAL COMPRESSION
ol [57 (935588 3989/008 31195 |257]965| [ - TESTS (MONOTONIC)
- BORING NO. _Bl ____ TEST SERIES
SAMPLE ___ P6 NO. __ 4
DEPTH 640 -658 DATEJUNEI98)
TECH
REVIEWER _____

FILE 2801
T

FIGURE
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i 4% 4 ! INEEERE
111 . | 1 1 | I
TOTAL NORMAL STRESS,
| | ! | 1 1 11 | -.E A I 11
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P——— —— - V -————— . . 2 + ‘, . - - “+ -+ - 4—&——;—4‘
: o> +— 4 4 - - - - - — W e unaienmiems. g ~‘>——o‘——4‘
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w 2000 -+ T
w {
b—— - — - . . - + - - -{ - —-—— - = —- +——-¢—+—<
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4000

EFFECTIVE NORMAL STRESS, psf

SOIL DESCRIPTION GREY SILT AND FINE SAND

LIQUID PLASTIC

LIMIT = % LIMIT - 9% GRAvITY 2.74

SPECIFIC

FAILURE CRITERIA

o -03 (MAX)

REMARKS SAMPLE RECONSTITUTED TO

€3 0.8@ WATER CONTENT =5.7%%

BORING NO.
SAMPLE

TECH.

Bl
P

GOLDBERG-ZOINO & ASSOCIATES, INC.
GEOTECHNICAL-GEOHYDROLOGICAL CONSULTANTS

REVIEWER
APPENDIX E-

QUABBIN RESERVOIR DAMS
BELCHERTOWN, MASSACHUSETTS
MOHR STRENGTH ENVELOPE
TRIAXIAL COMPRESSION
TESTS (MONOTONIC)
L%ST s4rsmes
DEPTH _640-658 DATEJUNEI98]|

cienior

FILE_ 2801

32
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