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PUBLIG SERVICE COMPANY OF NEW HAMPSHIRE

SEABROOK STATION

SCOTLAND ROAD FAULT INVESTIGATIONS

Investigations have been conducted over a portion of the Scotland
Road fault in Newbury, Massachusetts, to determine the presence, lo-
cation, orientation and physical characteristics of the fault, and to examine
the nature and structure of the unconsolidated Pleistocene deposits which
overlie the fault trace. The investigations have indicated that the fault
structure is of Permian age, and that Pleistocene deposits overlying the
fault zone show no evidence of movement on the fault subsequent to their
deposition.

I. LOCATION OF FAULT INVESTIGATIONS

The Scotland Road fault was inferred by A. F. Shride of the U. S.
Geological Survey (Shride; 1971) to trend easterly through the towns of
West Newbury, Newbury and Newburyport, Massachusetts, about 7 miles
to the south of the proposed Seabrook Station (see Figure 1). Shride has
interpreted the Scotland Road fault to represént the eastern portion of the
Clinton-Newbury fault, which is inferred to trend northeasterly-for about
60 miles from the area of Worcester, Massachusetts, to project offshore at

Plum Island, Newbury.



. Detailed investigations to locate and examine the fault and its over-
lying Pleistocene deposits have been carried out just to the north of
~ Scotland Road near the north corner of Newbury, Massachusetts, in an
open field owned by the Marion H. Marshall Estate (see Figure 2). In
this area, the fault forms the boundary between Newburyport granodiorite
of presumed Devonian age on the north, and an unnamed complex of diorite
and schist of unknown geologic age on the south. Diabase.dikes of prob-
able Triassic age intrude both the Newburyport and the unnamed diorite/
schist on both sides of the fault.

II. INVESTIGATION PROCEDURES

A. Preliminary - General Area

As preliminary investigation of the Scotland Road fault zone,
J. R. Rand walked portions of the fault trace, and inquired of A. F. Shride
by teléphone as to his studies of the fault zone in the area. R. J. Holt of
Weston Geophysical Research, Inc., and J. R. Rand together viewed the
inferred trace of the fault zone between Plum Island and Groveland,
Massachusetts, by helicopter flying at various altitudes. Diorite ridges
aligned parallel to, and about 1000 feet to the south of the trace of the
Scotland Road fault in West Newbury are readily seen from the air, but no
anomalous physiographic features were noted along the trace of the fault
itself. Backhoe trenching investigations over the inferred trace of the fault

were attempted on the farm of Miss Alice Elwell, adjacent to Holman Lane,



West Newbury. _This exploration, ultimately involving a 232-foot trench
excavation in boulder till, sand-cobble till and clay till, was terminated
because these glacial materials did not appear suitable for demonstrating
the presence or absence of tectonic fault deformation.

B. Final - Property of Marion H. Marshall Estate

As geographic control for all investigations at the final study area
on property owned by the Marion H. Marshall Estate in Newbury, a stadia
survey of the area and a base map showing all pertinent features were
provided by McKenna Associates, Engineers, Portsmouth, New Hampshire
(see Plate 1). Technical investigations in the study area have included a
seismic refraction survey; the excavation of four backhoe trenches; and
the drilling of nine core borings. Laboratory investigations conducted on
drill core samples from the study area have included petrographic examina-
‘tions and radiometric age dating.

III. TECHNICAL INVESTIGATIONS

A. Seismic Refraction Survey

A seismic réfraction survey was cbnducted across the study area
during the period November 5-19, 1973, by Weston Geophysical Engineers, Inc.,
Weston, Massachusetts, to determine thicknesses of unconsolidated overburden
and weathered rock materials, as well as velocities of the various geologic
materials in the study area. Technical details of this survey are presented

in a report by Weston Geophysical Engineers, Inc., attached herewith.



This seismic survey report concludes:

"The bedrock surface, as interpreted from seismic data, does not
have any sharp breaks indicating faulting. The seismic velocities of the
bedrock do not change sufficiently along the 1000-foot line of investiga-
tion to indicate the presence of any significant bedrock anomaly. The
fault zone does not exhibit significant velocity differences from adjacent
bedrock."

B. Borings Investigations

During the period December 4, 1873, to February 13, 1974, nine
borings were put down along the centerline of the seismic refraction survey
(Seismic Line "A") to locate, define and sample the Scotland Road fault
zone (see Plates 2 and 3). These borings, designated SRF-1 through
SRF-9, were drilled by American Drilling and Boring Co., Inc., East
Providence, Rhode Island, under the supervision of Geotechnical
Engineers, Inc., Winchester, Massachusetts. Geotechnical Engineers'
personnel logged the unconsolidated soils materials in these borings, and
J. R. Rand logged the bedrock cores. Detailed logs of these borings are
attached herewith.

1. Soails

The unconsolidated soils materials encountered in 7 of the study

area borings include a blanket of silty clay ranging to 40 feet 1'n thickness,



overlying sandy-deposits of varying grain sizes which range. to 55 feet
in thickness. Locally, a basal section of boulders of a few feet in
thickness underlies the__gand deposits immediately upon the bedrock sur-
face. Soils materials were not sampled in the two angle borings, SRF-5
and SRF-7.

Plates 3 and 4 describe J. R. Rand's interpretation of the strati-
graphy of the soils materials along the line of borings. The geologic
interpretation is that of a blanket of glacial-marine clay of late Pleistocene
age overlying glacial outwash and marine sands, all underlain by a
smooth bedrock surface on which were deposited discontinuous thin sheets
of glacial till or ground moraine. The sands in borings SRF-1 and SRF-4,
on the southeastern end of the line of borings, are largely yellow-brown,
medium- to coarse-grained, angi resemble glacial outwash. The sands
‘in SRF-6, SRF-9, SRF-2, SRF-8 and SRF-3 are commonly finer-grained
and gray in color, and contain occasional thin interbeds of gray clay.
These sands underlying the northern part of the line of borings are in-
terpreted as having been derived from erosion of the ocutwash, with rede-
position in the near-shore marine environment prior to, but historically
essentially contemporaneously with deposition of the marine clays. The
boundary between the two types of sandy deposits is in the area of SRF-6,
where the elevation of the top of the sandy material is low, and the over-

lying clay blanket is thick.



2. Bedrock .

The bedrock in the study area has been defined by outcrops
of Newburyport granodiorite at the north end of Seismic Line "S", and
by the nine borings which extend intermittently from the outcrop area
on the north to Scotland Road on the south. The Newburyport outcrops
at the north end of the line consist of massive, mottled pink and green,
medium-grained granodiorite which exhibits saussurite alteration of feld-
spars and chloritization of biotite. The rock does not show evidence of
shearing on the outcrop surfaces.

Proceeding southeasterly along the line of borings, the bedrock is
seen in cores from SRF-5, SRF-7 and SRF-3 to become progressively more
altered chemically and more deformed mechanically, becoming light tannish-
green in color, and medium-fine grained and foliated in texture and fabric.
With continued distance to the southeast, the bedrock in the hangingwall
of the fault is seen in SRF-7, -8, -2, -9 and -6 to be an intensely de-
formed, light yellow-green welded breccia or cataclastic rock. All of the
rock in the fault zone is compact and well conéolidated, and no zones of clay
gouge or other unconsolidated crushed or sheared materials were encounte;'ed
in borings in the study area. |

Borings SRF-7, SRF-8 and SRF-9 all progressed through the intensely
deformed portion of the Scotland Road fault zone into unaltered, dark gray

diorite and schist of the unnamed complex which lies to the south of the fault.



In each of these borings, a thin (1" to 2"), tan aphanitic rock layer
was cored about 5 feet stratigraphically above the horizon where altera-
tion and cataclastic deformation ceased, and this thin marker has been
termed "mylonite" on Plates 3 and 4. Borings SRF-4 and SRF-2 drilled
only unaltered bedrock of the diorite/schist complex.

Core in borings SRF-2, -3, -7, -8 and -9 was taken with an
orienting barrel. Orientation measurements made by Geotechnical Engineers
consistently show schistosity or foliation fabric of cores of the fault zone
in these borings to dip in the range 35° to 60° toward the north or N10°W.
On Plate 2, the subcrop of the footwall of the fault is interpreted to strike
N80C°E and to dip to the north at an average of about 44°. The trace of
the footwall lies within only about 150 feet of the location inferred by
A. F. Shride from his regional mapping studies. The true thickness of
the rock section subject to mechanical deformation in the fault zone ap-
proaches 300 feet, indicating that the Scotland Road fault is a regional
tectonic feature of major geologic significance.

C. Trenching Investigations

At various times during the period November 20, 1973, to March 4,
1974, four backhoe trencﬁes were excavated in the study area to expose and
examine the glacial-marine clay which overlies the Scotland Road fault zone
(see Plate 2). In all trenches, the organic topsoil zone was about 6 inches
to 8 inches thick overlying weathered clay, and was continuous and lay

parallel with the nearly planar surface of the study area field.



1. Trench 1 -

Trench 1, near the north edge of the fault zone, was excavated on
November 20, 1973, in massive olive-gray clay to a depth of about 12 feet
. at the north end of the trench, and was carried for about 150 feet toward
the southeast with a deptl'} of 4 feet to 5 feet. A 2-inch to 3-inch layer of
fine laminated silty sand occurred in the clay at a depth of 3 feet to 3% feet
below ground surface, sloping gradually to the south. This laminated
sand-silt layer was continuous and not disrupted in the southern 100 feet
of the trench. At the northern end of the trench, the sand-silt layer merged
upward into the weathered portion of the soil zone and became unidentifiable.

2. Trench 2

Trench 2, to the south of the fault trace, was excavated on Decem-
ber 12, 1973, to a depth of 7 feet to B feet in clay, and was carried north-
westeriy for about 50 feet until collapse of the trench walls terminated the
work. This trench exposed a thin, flat-lying laminated sand-silt layer in
the clay at a depth of about 6 feet. This sand-silt layer generally resembled
that found in Trench 1, although the layer was saturated in Trench 2, énd
small springs issued from it locally when cut by the backhoe bucket.

3. Trench 3

Trench 3 was excavated across the fault zone from south to north on .
February 26-27, 1974, for a total length of 435 feet and to an average depth

of about 7 feet. The trench was cut in olive-gray clay which was internally



massive, but which had a thick-bedded characteristic which permitted
measuring the gentle undulating layering structure in the clay. Strike-
and-dip plots of these layering features are shown in plah on Plate 2,
and the projected layering of the clay is shown schematically in profile
on Plate 4.

In addition to gross layering structure seen in the clay throughout
the length of the trench, a 2-inch to 4-inch laminated fine sand and silt
layer was identified within the clay overlying the footwall trace of the
underlying fault zone. This sand-silt marker layer dipped northerly out of
the weathered soil zone at about 100 feet north of the south end of the
trench, and sloped northerly into a synclinal sag at 135 feet north of the
south end of the trench, to rise back into the weathered soil zone and be
lost about 170 feet north of the south end of the trench.

The structure of layering in the clay throughout Trench 2 forms
gently undulating, open folds which appear generally to parallel the upper
surface of the underlying outwash and marine sand deposits. No tight or
abrupt folds were seen to disrupt the cohtinuity of layering in the clay,
and close examination throughout the length of the trench failed to detect
any drag folding within the clay beds. The clay is jointed throughout the
trench area, with joints tending to change orientations to conform to changing
attitudes of the broad undulations in clay layering.  No slickensides or other

evidence of displacement were detected on any joints in the trench. No
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sand dikes cutting acrogs clay layering or filling joints were found.
No offsets were found in the thin, sagged sand-silt marker horizon which
was interbedded in the clay between Stations 100 and 170 in Trench 3.

Between 55 feet to 65 feet north of the south end of Trench 3, the
backhoe excavated a pocket into the floor of the trench to a depth of
about 14 feet, to determine whether there were any ;tratigraphic changes
to that depth which might be useful to examine while proceeding northerly
with the excavation across the fault zone. To the 14-foot depth tested,
no sand layers were seen in the clay, and the pocket was backfilled to
restore the trench floor to the normal 7-foot depth. Within a few moments
of completing and tamping the backfill, several springs erupted from the
trench floor within the backfill area, with artesian flows rising 1 inch to
2 inches above the floor of the trench. Fine gray sand suspended in the
flowing waters of the several springs rapidly built sand cones several
inches thick around the springs. A dam was built across the trench to -the
north of the springs, to protect the proposed excavation to the north from
flooding, and thereafter the southern 80 feet of the trench filled to within
2 feet of ground surface, with the highly mobile fine gray sand continuing to
be deposited from the springs onto the floor of the flooding trench.

4. Trench 4

Trench 4 was excavated on March 4, 1974, in an attempt to locate the

westerly projection of the laminated sand-silt marker horizon found between
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Stations 100 and 170 in Trench 3. A similar layer was found in Trench 4,
taking the form of an open synclinal sag which plunged gently to the north-
east toward Trench 3. Spoon sampling of the soils in Boring SRF-6, be-
tween the two trenches, also had detected a sand-silt layer in the clay at
an elevation corresponding with that which projected between the two
trenches.

Various points on the sand-silt horizon in each of the two trenches
were then surveyed in by McKenna Associates in order to provide lo-
cations and elevations with which to define the structure of the horizon as
it passed over the footwall and portions of the intensely deformed base of
the Scotland Road fault. These surveyed points are designated points "A"
through "J" on Plate 2. The structure of the horizon is defined in plan in
an insert on Plate 2, and in profiles showing. the east wall of Trench 3 and
‘the east and west walls of Trench 4 on Plate 4.

As shown on Plate 2, the structure of the sand-silt markez; horizon
takes the form of an open, doubly-plunging syncline which strikes south-
westerly across the footwall of the fault. No offsets of the sand-silt layer
were detected in either trench, and no abrupt folding or drag folds were
detected in this layer or in the clay beds in either trench. The sand-silt
layer in both trenches does not apparently thicken or show increased grain
sizes toward the trough of the éyncline. No sand dikes weré found in

Trench 4, nor were joints slickensided.
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No evidence was.found to suggest that the synclinal structure of
the sand-silt layer crossing the fault in the area of Trenches 3 and 4 was
formed by other than passive deformation due to differential settlement
of the underlying clay. The relatively non-compressible outwash and
marine sands underlying the clay in the study area are at a low elevation
beneath the area of this synclinal sag, and the relatively compressible clay
section is thick. Conversely, the sand elevation is high and the clay is
thin as seen in borings put down to the north and south of the sag. With
the gradual post-depositional compaction of the clay materials through time,
the thicker clay sections settled more deeply than the thin clay sections,
passively producing sags in the originally horizontal layering of the fine-
grained clay deposits.

There is no detectable sag in the topsoil zone which overlies the
synclihal sag in the sand-silt marker horizon in Trenches 3 and 4, and
there is no noticeable variation in thickness of the topsoil zone in these
trenches. Since the sand-silt layer does not thicken or show coarser grain
sizes toward the trough of the synclinal sag, the sand-silt layer appears to
have been deposited on an originally horizontal surface which lay strati-
graphically above the present ground surface. Differential settlement and
sagging of the sand-silt horizon must have been completec; prior to the last
erosional beveling of the present ground surface, presumably upon retreat

of the last post-glacial marine transgression, since the topsoil zone built
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upon this bevelgd horizon shows no evidence of having sagged over the
sand-silt sag or over any other of the gently undulations seen in the clay
layering throughout the length of Trench 3. There is no evidence of dis-
ruption of any of the sedimentary layers overlying the fault zone in any

of the trenches, to suggest ﬁovement on the Scotland Road fault subsequent
to deposition of the overlying Pleistocene deposits.

D. Age of Pleistocene Deposits -

No shells or other organic materials were found in the clay in the
study area with which to establish an age of deposition of the clay. The
clay deposit 15, however, considered correlative with similar glacial-marine
clays which blanket portions of the seaboard lowland throughout eastern
New England.

Borns (1973) reports that "a major amelioration of climate began prior
"to 14,200 years ago which resulted in a rapid dissipation of the ice sheet
in New England at least by 12,500 years ago". The recession of the ice
sheet was accompanied by a marine invasion of the seaboard lowland, with
deposition of glacial-marine clay sedimehts. Borns brackets the time of
deposition of the glacial-marine clay in the region between 13,500 and
12,500 years ago. |

Schafer and Hartshorn (1965) report that radiocarbon dates of shells
from glacial-marine sediments on the seaboard lowland in Maine range from

11,800 to 12,800 years old. Kaye and Barghoorn (1964) have constructed
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a curve of sea-level fluctuations for the Boston, Massachusetts, area

which describes the last marine submergence as having ended about

12,500 years ago in that area.

It appears, therefore, that the glacial-marine clays of the Newbury

study area are at least older than 11,800 years, and are probably in the

range of 12,500 to 13,500 years old.

E.

Petrographic Examinations

The petrography of eight samples of drill core from borings in and

adjacent to the Scotland Road fault has been described by Professor Gene

Simmons and Dorothy Richter of Massachusetts Institute of Technology.

Sample

SRF-1A
SRF-2A
SRF-2B
SRF-3A
SRF-4A
SRF-5A
SRF-5B
SRF-7A

Boring

SRF-1
SRF-2
SRF-2
SRF-3
SRF-4
SRF-5
SRF-5§
SRF-7

Depth (feet)

74.
60.
72.
67.
92.
42.
175.
115.

O~ = POOWoOo

to
to
to
to
to
to

74.
60.
73.
67.
93.
42.
to 175.
to 116.

B D WG B

Description

Amphibolite breccia

Mylonized quartz-muscovite schist
Brecciated quartz-muscovite schist
Muscovite mylonite

Chlorite augen gneiss

Sheared granodiortie

Altered olivine basalt
Ultramylonite

Simmons and Richter conclude from their studies that "the samples

(with the exception of sample SRF-5B) all show evidence of dynamic defor-

mation;

due to motion along the fault.

that is, cataclasis, brecciation and intense crushing--all probably

The deformation clearly took place after the

regional metamorphism of the rocks (which was probably associated with the

Devonian Acadian qrogeny) .

The microcracks produced in the deformational



15

events appear in thin section to have eilther annealed, or hqye been filled
by secondary minerals. There is no firm petrographic evidence of recent
deformation of these samples". The complete text of the Simmons and
Richter report is attached herewith.

A further indication of the old age of deformation of the fault zone
is evidenced by sample SRF-5B, from a diabase dike which. is enclosed
within deformed rocks of the fault zone. Petrographically the dike is seen
to be completely undeformed. The dike has been dated radiometrically
(K-Ar) at 199%9 million years.

F. Radiometric Age Dating

K-Ar age determination have been obtained on six samples of drill
core from borings in and adjacent to the Scotland Road fault by Geochron

Laboratories, Division of Krueger Enterprises, Inc., Cambridge, Massachusetts.

‘Sample Boring Depth (feet) Material Age

SRF-5A SRF-5 42.1 to 42.6 whole rock 272 10 M.Y.
" SRF-3A SRF-3 67.0 to 67.5 whole rock 269 10 M.Y.
SRF-2A SRF-2 60.0 to 60.4 whole rock 256 10 M.Y.
SRF-8A SRF-8 155.6 to 156.0 sericite/ 248 9 M.Y.

feldspar

SRF-1A SRF-1 74.0 to 74.4 amphibole 324 14 MY,
SRF-5B SRF-5 175.1 to 175.6 whole rock 199 9 M.Y.

Samples SRF-5A, -3A, -2A, and -8A are from within the fault zone;
SRF-1A is from the diorite/schist complex which lies to the south of the
fault zone; SRF-5B is from an undeformed diabase dike which is enclosed

within deformed rocks of the fault zone (see Plate 3). Of apparent geologic
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interest is the fact that radiometric ages increase progressively with
distance from the footwall of the fault zone. SRF-8A is from about 5 feet
above the mylonite band near the footwall of the fault, whole SRF-5A is
in relatively undeformed granodiorite about 250 feet stratigraphically above
the footwall. Radiometric dating of rocks within the Scotland Road fault
zone indicates that the fault is of Permian age'. and suggests that deforma-
tion in the zone may have been active through a period of as much as
20 million years. The dike (SRF-5B) which intruded the fault zone is com-
pletely undeformed, indicating that movement on the fault had ceased by
Triassic time.

IV. CONCLUSIONS

The Scotland Road fault has been located within 150 feet of the lo-
cation inferred by A. F. Shride on the basis of his regional field studies.
Nine core borings have defined the fault zone as being about 300 feet thick
and dipping ét about 44° to the north adjacent to Scotland Road in Newbury,
Massachusetts. Chemical alteration and mechanical deformation in thé fault
zone increases progressively from north to soﬁth across the fault zone, and
alteration effects of faulting terminate abruptly at the footwall of the fault
zone, about 5 feet stratigraphically below a thin mylonite band. The fault
is a feature of major geological significance in the region.

The fault is geologically very old, of early to middle Permian age, and
the altered and deformed bedrock materials in the fault zone are annealed and

compact. No unconsolidated gouge, shear zones or polished joint surfaces
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were detected imr cores from borings drilled across the width of the

fault zone. The bedrock surface overlying the fault zone slopes gradually

up to undeformed bedrock outcrops at the north edge of the fault zone, and
appears from refraction‘ seismic surveys and borings data to be smooth and
sub-planar, with no detectable topographic anomalies.

Surficial materials overlying the fault zone include glacial till,
glacial outwash and marine sands, and glacial-marine clays, all of Pleistocene
age. The youngest of these Pleistocene deposits are the glacial-marine
clays, estimated from regional studies to be older than 11,800 years. A
thin, essentially horizontal layer of post-Pleistocene topsoil covers the
glacial-marine clay in the area.

Examination of the glacial-marine clay in four trenches excavated over
the area of the fault zone failed to detect any; evidence of tectonic fault
'displacement in the clay and its interbedded sand-silt layers. Bedding in
the clay displayed no abrupt monoclinal or drag folds. Joints wére not
slickensided. The thin laminated sand-silt horizons interbedded in the clay
were not offset. No sand dikes were found in the clay, which directly
overlies deposits of highly mobile fine sand.

All evidence observed in the current investigations indicate that
Pleistocene deposits overlying the Scotland Road fault have not been sub-

jected to disruption by tectonic faulting.

John R. Rand
Consulting Geologist
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and 4 were inspected. The trenches were thereupon filled in.
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ATTACHMENT No. 1

SEISMIC REFRACTION SURVEY
SCOTLAND ROAD FAULT ZONE
NEWBURY, MASSACHUSETTS
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SEISMIC REFRACTION SURVEY
SCOTLAND ROAD FAULT ZONE

NEWBURY, MASSACHUSETTS

INTRODUCTION

A seismic refraction survey was conducted across the mapped lo-
cation of the Scotland Road fault, as originally mapped by A. F. Shride
(1971) and shown on Figure 1 and Plate 2 of. the report. Seismic field
work took place during the period of November 5 through 19, 1973. The
location of this survey is shown on Figure 1 of this attachment.

The general purpose of thi; work was to determine thicknesses of
overburden and weathered rock materials as well as the velocities of the
verious geologic materials existing at this location.

RESULTS

The results of this refraction survey are shown on a profile of the
bedrock surface (Figure 2). Also shown on this profile are overburden
and bedrock seismic velocities, boring loéations, and bedrock depths as

found from borings as well as the fault zone, as indicated by J. R. Rand.



The bedrock surface, as interpreted from seismic data, does not
have any sharp breaks indicating faulting., The seismic velocities of
the bedrock do not change sufficiently along the 1,000-foot line of
investigation to indicate the presence of any significant bedrock anomaly.
The fault zone does not exhibit significant velocity differences from the

adjacent bedrock.
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ATTACHMENT No. 2

GEOLOGIC AND SOILS LOGS OF BORINGS
SRF-1 THROUGH SRF-9



BORING LOCATION Rd. site plan INCLINATION _Vertical BEARING DATE START/FINISH Dec, 4, 1973 /. Dec, €.1873
CASING ID 3 in. COREBIZE _1-7/8 in. TOTAL DEPTH 88.0 R  DRILLED BY American Drilling & Boring Co.; W. Manco
GROUND EL /M8L) _18.1 ft DEPTH TO WATER/DATE 0.5 r/ Dec. 28, 1873 LOGGED BY Soll - K. Polk; Rock - J. R. Rand
WATER STRIKE, DIP — —————
‘l‘:'l;‘ SAMPLE lg:' CONTENT erRQD| PRESSURE TEST Fes s - . SOIL AND ROCK DESCRIPTIONS
Depth| ‘lz:d. ‘: ADV. cml:la %-énht = :, (Weathering, defecta, etc.) (Type, tasture, mineralogy,
. ox = Contact = . hardnes: .
f jn | No JRec. % Craghlc | pe! |10 om/sec] B = Bedding 8 - eolor, ., ote. )
TTTTITYTY,
8.1  § 43.3 TOP osr-cil;cvkenllde gray, olive-gray, and Lbrown silty clay. w plasticity;w. . i 8, ftor e
7 29.4 - IIPII mottled gu{ & olive brown silty clay. Low to med. plasticity. = tdr) > I‘U tsl
4 21 32.3 F | |Olive-brown stity clay.  Low to medium plasticity; w> P.L. s kor}> ¥ 1.0 taf *} 3
E 29 31.9 I { |Similar to Sample §3, s (lor)> 1.0 tef 3
[ 30 32.4 - Similar to $3, but somewhat softer; contains few gray spots to 8 mm. & _(tor) = 0. 95 tef ]
4 3t 3. F Similar to 83, but softer; nome gray spots. = for) = 0.6S tsf u 3
=10 []s7 5 37.8 - | [ Semilar to Sample 83, but mediam stiff; eontafhe o gray ailt layer < 0.5 mm thick: =
E 120 TOP OF SAND [ color varies alightly olive-brown to oltve-gray. s ftor) = 0.34 tef E
3 du ° F | |Gray layered sitty clay and clayey fine sund,  Silty clay fa soft; medium to high pisati-
of o elftz -I{mlly aticky; v:ry soft ivrh!u remolded. l‘";‘r:’\llry 0.5-10 mm. n“nog‘gc. 2203
9 3
?DE )] 1] »_-L Gray silty fine sand. Uniform; lines are nonpl ; very fast 10 shaking tut.‘:
3 [ 3
'E' Qs10 10 E Simller to Bemple S3, but also conteins & few gray clay layers 1-2 mm thick, 'E
< 3
30 {813 |9/6 = | |Simtlar 1o Sample 59, ut atsn contzina some gray clay layers. 3
[ q S1¥A 18 C Brown aflty fine sand. Uniform; fines are nonplastic; contains & few rusty-brown fine 3
9 L | |#and layern. p
E sz 2 [ | | Brown slightly silty fine to medium sand. Uniform; fines are nonplastic; containg 3 ]
20 f r layer of gray clayey gravelly sand with subrounded gravel up to 20 mm in size. 3
- 3
E40sss | 26 F ] | Brown very shigntly sitty uniform fine to medhum sand, =3
9 F 3
9 L 3
- E 514 3 E Light hrown slity fine sand. Uniform; fines are noaplastic; contains a few subraunded
< - coarse sand grains and gome rusty-brown medium sand layers. ,i
5 9 P
500 1s1s | 17 | [stmiar ta Sample S14. 3
a F
- 5164 | S8 TOP OF TILL C | |simitar 10 sample S14. j
=0l
H S16B j15/6" Gray-brown silty sandy gravcl. Widely graded; angular greina; contains gravel plsces 4
~o r up to 30 mm in size: fines are nonplastic. 3
605174 | 75 -] | Light gray line to medium ssnd. Uniform; anguler to subrounded gratns; clean. -
- ana 28/6" < Light gray silty sandy gravel. Angular grains: appears to desomposed rock and rock 3
3 3 (ragmenta up to 30 mm in gize, P
o s18  {92/6" o Gray silty gravelly line aand. Uniform; fines are nonplastic;: containm angular grave! =
F NX-1 o pieces up té 15 mm tn aix ]
Foorix2 2 | 30 1op_| ormock _ F | | Cored boulders. 3
:”0 ] o o 9 75 Joint Fresh and hard. Drills |3 Diorke. Dark groy with large 2 hom=4
[ NX-3{ 83 | 4.2| 43 t E\ Clean well. Only very slight | blend cyrstals (1/2") in {ine-grained 3
< » A o T quartz diorite matrix. 3
b o surface wx cffects on |5 3
b NX-4 o8 2.5] e F '« 75° Jotnt Joints and part ings. = 7§, 3* Gradational contact - fused. P
-9 J[nu - Minor wx & Diorite. Massive,line-grained,dx. gran
- -
,L- BOTTOM | OF BORING [ j'
o o p
F F 3
[ [ 3
- - -
: : E
3 C 3
— -
3 3 ]
< o p
= - -
E : 3
« 9 P
= - st
< - p
3 3 3
L - ]
3 3 e
E E E
E S 3
3 3 3
3 F ,
o 3 3
: E 3
9 S 3
- - -
: 3 3
2 3 :
3 o 3
< E - 3
N - Siandard pemetration resistasce, blows/Mt NOTES
Rec - Lemgth recoversd/length oored, % 1) - »_Ror) = Shear strongth measured SEABROOK BTATION
RQD - leagth of sound core 4 to. and Jomger/length cored, ¥ s with Torvase. PUBLIC SERVICE COMPANY OF NEW RAMPSHIRE
Bl®  -Selktopooe sample T Orcusdwater YANKEE ATOMIC ELECTRIC COMPANY
ail U - Usdiaturbed samples
o |m
§ $- Saelby tuibs N - Denisen cammamneratntiy
F-Fized piston P - PRoher
D :r-ll:::m G‘G:Y Coslficiant of Dete: Janusry 10, 1974 Project 7208
= = iclant of
wx -~ Weathered, westhering permesblitty PAGE 1 of 1 I LOG OF BORING __ SRF }




BORING LOCATION _ Soe Sootlard Rd. nlte plan INCLINATION _Vertical BEARING DATE START/FINIBH Dec. 7, 1970/ Dec. 10, 1873
CASING I 3ia. CORE SIZE tg 3-5 TOTAL DEPTH 1.5 & DRILLED BY American Ori}l. & Boring Co. W, Mamm, R Lamoyre:«
GROUND EL MSLY 17,6 #t DEPTH TO WATER/DATE 0.0 ft / __ Dec. 31, 1973 LOGGED BY Sol} - K. Polk: Rock J, R. Rand
— ——— e
£ sampLe  (Rate WATER, orRQD[ pmESSURE TEST e Tl I SOIL AND ROCK DESCRIPTIONS
L = ooy e » Tomn 5o=domt B (Weathering, defects, ece. ) (Typs, texture, mineralogy,
md | or JADV. [ k C=Coutact Qg color, hardness, ete.)
n | n | No. [Rec. pntn/td 3 | Graphtc | pal J10¥em/uec]| B =Bedding [O8®
1.8 MAMAAARAYT) S = Slickenstde .
N v 1 ko) Or Vo<
1e nJ R7 [o Sample coniaina aome rusty brown Tayers o ¥ mm Thick. sy ?r 0
- 2¢ 30.1 4 ve brown siity ciay, Low to medfam plasticity: w> P.L.; s_ftor} >1.0 s 3
E 24 3.8 = { |Similar to Sample S3, but fewer brown spots; gray streaks to 5 mm. 5, itor} > 1. a taf o
L 13 35.6 o Similar to S3,but fewer brown spois;more gray streaks;somewhat softer. . {tor)=. $0ts
9 5 35.5 o Oltve-brown .llty clay. Low to medium plastioity. s for} = 0,80 taf 3
10 5 48.8 I~ | | Bimilar to 86, but no dark brown spots; soft to medium otifl; slightly sticky. -]
[ E | |9, ®tor) = 0.23-0.30 taf 3
C - 3
F - 3
C Oss 2 52,85 F | | Gray to olive-gray siity clay. Very soft to soft; medim to high plasticity; slightly ]
‘04 F | { aticky. s, ftor} = 0.15 taf 3
2% 1159 ) L) : E| | simitar to sample 58. & ttor) = 0.16 tat E
-:14.0 TOP OF 3AND : ; _'
3 E 810 7 F Gray very ailty fine sand. Uniform; fines are generally nonplastic, tut contatns a fow -
9 E gray clay pockets up to & men in aize. 3
0 s | 10 [ | stmilar to SBampie S10. E
3 L] 3
b of —
20 1: H 812 13 q Gray-brown fine to medium sand. Uniferm; subrounded grains; clean. 3
20 £ 9 3
rF 2 E
0 s13 4 - Light gray fine sand. Uniform: clean: contains one 8 mm size subrounded piece mvel-:
9 4 3
- - -5
E Gsu 8 £ | | Similar 1o Sample 813, . 3
- 1 - IO. o o R
Fso| INx-1] 93 b2z TOP OFROCK ___F L
[ %5 4 | VAV ° [ p
- 52 | [ Noaslickenaides i oably wx. Altered Cataclastic rock. Mottled light 3
3 NX-2| 100 32 A 45° o by mctamarphic process yellawish green, fine-grained =
w0 { H s® t to light yellow groen matrix. Foliated with rounded 1
< 4s® b calar. Not alickeasided. pehble-1tke brecets, and sworledd
2l | i Bt z / /j s F feldspathic and chioritic foll-
< H 1 [ Blse soime Fresh. Drilis well. Part ations. Thin feldupathic string-
f BX-4] 100 | 4.7 (14 E Mmor Tust ings and some high-angl ers and frreguiar veinlets dip -
o ty joints show crusty sur- \\\ 35° to 40° opposite to dip of foli- 3
E E @ 185° Joi t 1 c 3
~ 3 ofnt acc wx effects. No alic stion. Cross-stringers. 3
5-10 BX-5] 100 | 2.6 55 ::: t- 1rregulsr ensides or other recent Crogs- =]
FH . F 6¢° Joint, striated movements. stringers ]
d 42" [ M |Not alickensided J
E, || x-s] 100 | 2.0] 100 E Bl Clean Joints .
-60 {728 3
- BOTTOM | OF BORMG |- : =
4 F 3
9 F 3
- - o
3 F 3
[ F 3
b - —
F 3
E 3 ]
- = 3
L 9 .
o o 3
L L 3
— - Raa
3 3 3
: < 3
- - 3
5 L 3
- - -
e —~ —
»- . p
3 < ]
p- - e
- - P
- - g
C L ]
F 1 3
9 o 3
L - 3
» e 3
3 2 3
L F 3
5 3 3
o E 3
- 3
- - -
F 9 . P
9 - 3
L E 3
~ o e
F = e
9 e 3
3 S _ 3
N - blows/ft NOTES ;
hﬂmﬂ-‘ﬂmﬁ.! 1) Cored two boulders from 42.5 ft to BEABROOK BTATION
IQD Laagth of sound core 4 1a. and loager/length cored, 50.5 . PUBLIC SERVICE COMPANY OF NEW HAMPSSIRE

A 5 -

- Bpllt a; sxmple Crousdwater
g 8 = ,.,'_,.,:"' e 2) s, flor) .:,;:; ::T measured YANKEE ATOMIC ELECTRIC COMPANY
< | 8 ~ Meldy tude N - Denisen 3) B1A =146.2, SIB = 31.7 a..-...-.._—_.' -
P-Fiedpltion  P-'Pilabsr « Rate of sd ot available F
v ot ava
O-Outerbery  G-GEl heewie W demired or Date: January 10, 1974 Project 7286
D - Drilling break k - Coafficient of
wx -~ Westhered, weathering permeablility PAGE 1 o 1 I LOG OF BORING _ SRF 2




BORING LOCATION _ 8¢ Sogtland Rd. efte plan __  INCLINATION Vertical  BEARNG DATE START/FINISH _ Dec. 11, 1873 /. Dec. 19, 1873 _
CASING ID 3. CORE SI2E 2-1/8101-7/8 In. TOTAL DEPTR #5.0 13 DRILLED BY American Drilling & Boring Co.; Manco
GROUND EL MSL) _17.9 #t DEPTH TO WATER/DATE 0.0 ft /__Dec. 31, 1973 LOGGED BY Sofl - K. Polk; Rock - J. R. Rand
s e e d
WATER STRIKE, DIP —
EL | BAMPLE contEny °TRAP| PRESSURE TEST | 0l o |, SOIL AND ROCK DESCRIPTIONS
MBL [Gen 1,:; N Cn:m.d é"(':““'f. . &S (Woathering, delects, etc.) (Type, taxture, mineraiogy,
or B « Contac! ] color, hardnese, etc.)
n f & | No |mec crassic | ot |10 o/nmc] B = Bodimg|C &
YT
B~ Slickenalde
1.4 T a4 " Tray posty sllty clay. Low plasticity. s, (tor) ~ 0.0 tal 77
19 28.1 o Mottled ollva-grny and ruaty hrm l|hy ciay. Low plasticity: w>$ L.e ﬂor)-o‘ sout‘
33 27.8 - sxmﬂ-{ to Slmﬁle S2, ’u‘;f 2 ‘{
9 36.3 - e hlmllulk! iw>P.L.;s ftor) = 0,80 taf
? 22.3 [ | [Similar to Sample 54 hul containe levernl stit laters < O¥Smm thick.'s L Ror) = Q. uur 41
e o Similar to 84, but mediu: iff; cont 1 1] )t -
2,, 4Q.s - Dl'rvc:!’;r:-m {o lr‘-/v -mym: g ilhltbﬁlgle:l:yﬂ ve "‘ 8 ‘& lu”r&' . for = 0.45 u»i
A {278 51.9 3 Gray silty clay. Very soft |n soft; medium u(ﬂﬁy. sticky. L ftor) = o 10 tof 3
2 55.4 [ | |simitar to Sample S7A. s, ftor) = 0.12 tof. 3
o+ L 1
s - -
(20 3 50. 54 E | |Sumilar to Sample STA. & fiar) = 0.15-0,19 kst 2
E ] ]
- = =
9 2 36.3 - sn::'lnlr :o sampleﬂs7A but 2lxn contains a few silt layers < 0.5 mm thick: color varies ]
9 I { |slightly lighter and darker, £ ftor} = 0,18 taf 3
Fso TOP OF SAND - .
a 16 o Gray layered soft silty clay and silty fine sand. Layers are 1-5 mm thick. E
L B12 ] Gray allty fine pand. Unlform; fines are pomplastic: very fast reaction to shaking test; 3
20 $38 o[ TO0P oFtnL ___F i |confainsafe clay lavers up to 5 mm tbi T T e
'_“; 513 59 " | |Gray-green silty angular mck fragments up to 30 mm in size. -
E (2 PRI jml e TOP_| OF ROCK | o iac 10 Sample S13. but larger pincng. Anoeacs to be d dsock E
q a0 | e ( I (45" foint-rusty Fairly {resh (as for wx) ‘\':\}\: Altered diorite 12). Fine- _:
I X-14 97 |3. C 50;13]'_!:“ but is altered, presum- \\\_ I griined, light gray-green o
- M o ? ably hydrothermally, to { &> & matrix with medium-grained 4
50 |NXx-2 | 87 [3.2 | 47 - e a light gray-green to tan ‘,'??T"' feldspar phenocrysts. Sense—]
E H E EN4r®jaint green color. Joints show NG _‘ |diabuse o vapve foltation throughout.
d rx 3 | 100 {4.0 k44 o slight rusty wx effects. | N ]
E H s . 3
e E Quartz- 3
g0 | fx-4 | 100 {38 | o7 - Frosh, but altercd hydm- | Pink feldsper &1.5' e
EH E thermally 1o ight green- | Fpldote  FAIt block (?) Fused, tight
- NX-5 [ 100 4.2 | 75 F inh (cpidote) gray. Jolnts i C.l:v-mnn contacts-notable epidotization]
t 3 And pariings are nat Gouge  MTmK follation. Fine-grained
: 2) F slickensided, not polishod . - FDM‘DIE 10 very finc-grained, locally 3
70 | INX-6 | 100 }4.0 82 . - < [cldspathized Jight grayto 7
E - NSDF, IRNW F: Rough RSN, 3
[ kNQ-7 | 100 68 N&3w, 46NE JE B ln \.\\*L>. Allered diorite (?). Moder- J
o NSSE, SINW FI~ ey Fresh, but altered hydm-\-\; alely follated, saussuritized 7]
wt & - - - E {around thermally. Quart?/pyritd & l feldapar phenocrysts in fine-]
oo NQ-! 3 F mineralization conforms |\ Y 'Pyrge  grained matrix. Appears to ]
a0 H F to foltation. Joints are |3\ Y be moderately foliated New- 5
E king-s | 95 67 E N (61° joint not rlickennided, 3 'J- buryport Diorite. ]
F H i Y E'_- Rough surface ot <
E kbvo-10] 100 n Nk Y BF Fatrly freah, bt sltered, \\-,\- 3
d o Joints not slickensided orf-\ ° ® -
o0 4 -
F NeRY: S5NE SE polished. NN ;
E  Kpvo-11] 100 & o E R J
E o5 NS
E BOTTOM | OF BORING | 3
3 3 E
C E 3
s - -3
- = - p
F F E
- 3
- b -
9 3 3
- - =l
= -
4 - ]
2 - 3
o F p
o F 3
o F 3
- F 3
s - 3
o 3
E 3 .
S 3
E - 3
o F p
= E p
3 3 3
N - Standard blows/ft NOTES
Rec - Lemgth WMM cored, % 1} 8 ftor) = Shear strength mensured SEABROOK STATION
RQD ~ Langth of sound core ¢ in. and Jonger/length cored, % with Torvane. PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
” poon sample Grovadwater
5 ; = ;:lg".;rhd .u:pn- ¥ 2) This ts only & partial Hist of dip and YANKEE ATOMIC ELECTRIC COMPANY
£ wirice i . g R
N § - Shalby tube - N - Deisce 2) Rate of advance not available for o ST o o
F- Fixed piston P - Pitcher NQ-8 through NQ-11.
O~ Osterberg G-GIl Date: February 13, 187¢ - Project T20¢
D - Drilllag break k - Coefficient of
wx - Weathered, weathering permeability ¢ Used 300 Ib hammer, PAGE 1 LOG OF BORING __SRF 3
————d

Q)mmu—-m



BORING LOCATION __See Scotland Rd, sitc plan INCLINATION _Vertical =~ BEARING DATFE START/FINISH _ Dec. 20, 1872/ Jan, 3, 1874
CASING D 3 in. CORE SIZE 2-1/Ato 1-7/8 in. TOTAL DEPTH 96.0 n DRILLED BY _American Drilling & Boring Co,; W, Manco
GROUND EL (MSLy _17.6 1t DEPTH TO WATER/DATE a.0 ft/ _ Jan. 2, 1974 LOGGED BY _§pil- K Dolk: Bock - J. R, Band
WATER STRIKE, DIP —
EL. SAMPLE  RATH coprpyy °FRQDJ PRESSURE TEST | 1 0 .3 SOIL AND ROCK DESCRIPTIONS
MBL {Teph 7,;: N A?):' Culn:und 2‘: - ,(]:,;,.:. . s f, (Westhering, delecta, etc.) {Type, l-m:.nmmnlag,
an or . = Contac = color, hardness, etc.)
t¢ | & | No. |Rec. pnin/id % Graphic pat |107%cm/sec] B = Bedding (P & .
TYTYTTT
S = Slickanau
11.¢ 3 27.5 . L | Yy - rown, olive-brown, Al w ly clny, -
io 28.0 o llcr tiff to .J': Ieu }nt‘lcngo ctl)ullhu roots T‘o Smm ||| dla.. ‘w shove P 5 . ~
o . ve, Aome ome erf I
1z gg-’, o "uy Jlgh 5 m&ar F 6“!?%3 Sive- g" 1!7 clay, Lry nlﬂ-ylmnfo 3
an - F fug plast icl( + n n Blocky, 1, for) > 1,0 taf s:-sng.u.r ta Sample S3, with
'3 0.8 s somc da Roa‘ ‘? { l ‘h tor) > 1.0 ¢, ! S -Ollve brovm siity clay. ]
s 38.5 o e&llu‘v\ l(g tz 711 me lum Asticlty: coktaing severs rl; Town ur .
a3 F |, for) = é-smn-r o Sample 85. » ftor) = 0.45 tef S7-Similar to Sample _J
n E | {85, s, ntor) =0.35 ter ]
o 3
13 3390 TOoPR OF SAND q Gray siity ciay. _Medtum utiff; medlum o high planticity; contsins some ality finc sand
o E lavern up Lo 20 mm thick ncar botiom. n“ﬂor) = 0,30 tef j
0 "] |Light gray silty fine sand. Unilorm: fince arc nonplastic; very [ast rcaction to shaking ]
; teat; contalna n fow clay lavers up to 1 mm thick. 3
30 F Similar to Sample SA, hut contains clay layers up ta 5 mm thick. 3
L 3
o ]
M o Brown medium to coarse sand, Uniform; subrounded graing; contains & iev- olive-| brnmﬁ
TOP OF TILL o clay layers up to 8 mm thick and w v 1.
15 ; Gray-brown ailty gravelly sand. Widcly graded: subanguiar to subrounded grains; fines}
-20 F are nonplastic; contnins a few gravel pieces up to 20 mm in size. 1
17 [*{ [Brown gravelly silty mand. Widcly graded:; subrounded grains; fines are nonplastic; cm-;
< tains a few gravel pieces up tn 20 mm in sirve. -
18 E Similar ta Sample §13, but also contzins subangular grains. -:
< 3
=2 -
9 r Similar to Sample 513, but clcan. 3
3
15°* E Brown modium sand. Uniform; submunded grains; clean. -:
-40 = r J
TOP OF ROCK - 3
ool a6l o / / / 3 ‘nu-u Froah fnternally, K.nc'dly \\,‘ Schist. Feidepathic, fine- 3
- § “Sofi-flasile Is subject 1n sPvere wx, i\ ) grained medium dark gray foli-
/ o softening.  Parta on {oli- \Q' . ation matrix with disseminsied 7
77} 5.7 ] Y q ation. Not alickensided. > \(\ : mediam-grained feldspars. Not 4
7 b= X Striated \\\\ l sitered. Mav be (olisted diorite«—
310 e L 3
100 /// F j Chlorite \\\\- Apparcnt narrow fault zones or
arf 4.0 o - » . R sherrn at 77°, A2.5-85' and 88, 513
E !let narrow Fresh. Closcly hiroken w\\\ linve fcldapar stringers, and ]
-60 100 30| o F high-angic ininta or on \ micaceous “gouge"” 3
- partings nn high-angle \\ s : e
V/ E  h2.s folintion.  Fresh, mot wx. i E
- '. v p
100 2.8 | 33 3 :‘:“;M N 3
2 25 Q& o
o ! E . Felds inh Se: { drag-fold 2
N20OW, 44NW « |Feldspar veining nae of O} v
o P r/ W 2E, 448E J L § pparent facited Ing at $0. 6 R Is up. 3
NAOW, GONE JE : . 5-R5¢ 3
100 (] P SN S 4 NEGW, SSNE J E L DAY, frone £ 3
BOTTOM | OF BORING [ 3
F 3
- -
o p
s E
= -
- 3
: 3
- -
9 4
- 3
- 3
9 :
E 3
C 3
F 3
<
F: 3
a 3
o 3
N - Standard penetration resistance, blows/ft NOTES
Rec ~ Length recovered/length cored, ¥ 1) # ftor) = Shenr atrength mensured SEABROOK STATION
RQD - Langth of sound care 4. in. and loager/leagh cored, L (] with Torvane PU&LIC SERVICE COMPANY OF NEW HAMPSHIRE
g 8 - Split apoon sample Greundwater YANKEE ATOMIC ELECTRIC COMPANY
S5jU - Undisturbed samples 2) Rate of advance nnt available for -
O NQ-Tto 8. wuitad
9 S - Shelty e N - Dealson st
F- Fixed pistos P - Pitcher = Used 300 th hammer
O- Oaterberg G- GE! x - Oriented core Date: January 10, 1974 Project 7284
D - Drilling break k = Coeflicient of
wX . Weathered, weatharing permesbility PAGE __} of 1 LOG OF BORING SRE4
R ————

¢ GEOTECHNICAL ENGINEERS INC.



BORING LOCATION _Sec Scottand Roed gitc plan __ INCLINATION 15 - 46" REARING __810K DATE START/FINSH _Deccmber 26, 1073 /_Janunry R, 1974
CASING ID 3 in. CORE SIZE _ 1-7/9 in. TOTAL DEPTH 197.7 4 ft DRILLED BY Amcrican Drilling & Boring Co., T. Cnnning.
GROUND EL (MSL) __}7.6_ft DEPTH TO WATER/DATE 0.0 ft / ls;: 26,1973 LOGGED BY  Snil - K. Poll; Rock = 1. . Rand
WATER STRIKE, DIP
EL SAMPLE RATH conTENT O RRD| PRESSURE TEST F = Foliation | 3 SOl AND ROCK DESCRIPTIONS
MSL [Bept) * ] °r Trmputed - Joint e < (Weosthuring, defects, ctc.} (Type, texwre, mineralogy,
and | or ]ADV. J +.add Lk C = Contact (=3 : enlor, hardneas, etc.)
fn (3 No. |Rec. jnin/tg 1 Graphlc ot |1 emsace] B Nladding (Y&
MABAMMRARSTY = 7
17.6 § .
3 3
9 None o 3
9 F =
] o - 3
E 1o a 3
s F 3
[ F 3
2 [ 3
i E
_—20 — B
ot F 3
s F 3
:._:lo __ 3
F ) o »
Fodo TOP QOF ROCK -
S 4 - iori "
: ) - Most p;:!runn Freah with minor piwders x v x :unnod:n:;di:;tlc::lhle: ?
E 4NQ-1 s 164 N Py E are joints ux cffccts an joint suriac ™ ) . Krained::
o —_— medium gray, with greeniah
=40 - Joint surinces arc not -
d NQ-2] 100 | 1.5} 5% r slickensided. ¥ v g1y hue, nrod pink feldspar
E b - | ¥ x apotting. Generally massivey]
= . o Chlorite ; . Laocally shaws fnliated zonce
s NQ-3 92 1.6 62 - - Cut by fused fcldspar quart? 3
N o Ruaty folnte . niringern.  Biotie specklingd
o NQ-4 | 10D | 1.7 50 - 3 '\trlkyl'n T Nw *row Recames medium -fine p
-20-: | | F & - ¥ Erained at 56, (aliation de- 3
o o « v~ Mod velops Incally vapue.  First
- g Grincd o, lneal’ly wapes 7
3 NQ-5] ®#8 [ 1.9 TO . . o mechanical cflects of fault 3
L 3 I ] Rusty joint Fresh. Drills well. Jdoint] wu o (‘:.::::-d 7onc apparently at around ]
=60 - and partinge show minar |» « & 56-88°. -
] NQ-6) o5} 2.0) 77 3k | MInOT FURY oy tace wx offretr, Nnt | 370 ¢ Pyerhotite B
- o B slickenzided. N 3
9 NQ-7| 5] 2.0] 715 40 E : : v sy ]
E 1] b v 3
F F | * ~ v Fused [ault -
= NQ-8 | 100 | 2.5 S2 25" F R Minor rusty A fnateril ]
EH F & - - Diorite. Medtum-fine 3
- = Prowh. Pactinis ficalh _:‘-_' | grained. Medium groenish
9 NQ-8 | 93] 2.5] 48 / - s ¥ o i gray. locally Ioliated. .
“ 1] - rhow minnr wx effects, » e Folistion is somotimes b
- F B, Minor rusty  but nat slickensided, e b
F-an Ng-10| o5 2.8 2 / o 3 . —_ drag-fnlded. Rock is -
~404 ] F '_~' mechanically deformad, ap- 3
F y - ) o proaching fault~carbonate 3
F [ fvo-nf oo f a.s) 2 / / E R atiwer remy Jei) veinlets. ]
E A s i 3
5 - 3
90 o Bty -
F°°) inq-12] 97 | a.af o / 3 Y : E
E A oo, o en e |**  cney | HETSE b
o o Ttered hvilrothe rmall T
F | [vo-1af 90| 4n) 38 / . F T ey, ===V cally foliated. out through- 3
:-dloﬂ— / ol S color. Partinge nre not F._ J,—' wat by feltanar veinlets. _:
100 Iva-14f 100 | 2.7] a8 j L ] T 2f e . Contactement dips 47 3
r B LM s » xax  Graneiiorite. Medum graincd, merd- o
- . - » ¥ %
E [ anrd 300 | 16| 72 E 33 NRATTANE[ mareie. Chiorite]
- - Yy ¥ Yirog Uentact dipe 2 4
F s et - -
-60-;_-11‘ NQ-14] 100 | 1.6]| T2 . F 8 IMinar rusty  Freah and hard, Drills F550m :;:f;g's:““' peh fused -
o N . | px 5 I 3
P | 23 E wrll, Relatively minor ru P
- o hydrothe vmal alteeration, J* * % Granodinrte, Medium- 3
E Nq'"‘ o 1.7 ol o ,‘_‘.: grained. Locally xhown tea- 3
t = - Minnr rusty vyew dency 1a {olintion. Mediam :
E—uzr NQ_,J we | | e o F 'jmmcw AR greentsh gray. -:1
A - 5
E . F [ 4
- _ an s’ b < :Follated-Riaed e
C N-1'R 100 | 1,7 r Cataciustic 3
E LB Bleached Frosh and hard,  Loca :
a " —
:-1 M [ng-2 100 | 1.2 78 r minor hleachimg. P'n - . " 3
- L L Jointr strinted b Granadinrite, Medium- P
E C B Rough nat slick- 1REA Khod; iwiRer v graincd, medium grecnish o
= 23] 100 1.9 2 C effeets, hut are not ® » = -
o INQ- 8 o casided. abickennided gray. Fairly mansive. Darty
-an bt E * chinrite apeckling. «Chiar- 3
F490 hagg-22] 100 | 2.0] 22 // - Fine ftoa not altered appreciahlyr]
F 8 E Minor wx iy v w iluln“m 3
- C B/ R Y b
C Ng-2 ne | 2.2 M - ; . ‘v‘ ; 3
N - & Minar bicachel o
9 1] p
N - Standard pewetration resistance, blows /ft ROTES
Rec - Length recovered/length cored, ¥ 1} Dopths noted were meanured "along he s EABROOK STAT[O N
RQD - Length of sound core 4 in. and loager/length cored, 3 horing”, nnt vertically PUBLIC SERVICE COMPARY OF NEW HAMPSHIRE
els - Split spoon aample Groundwater
Elu - Undiewrbed samples 21 Washed through clay 10 34, 0° - no YMIKEE ATOMIC ELECTRIC' COMPANY
o samples taken -
q S - Shelby tube N - Deninon !"m......w._... pe——
F- Fixed piston P - Pitchar * - Raoller bitted te 6. 17
O- Outerherg G- GEl o :“'I'“ :::: :’f';":""';::'l:"‘l'“ e watey Date: Jamunry 11, 1974 Project 7288
D - Driliing break k = Coefliciem of " " rtromaee.
W - a, Ing p y 41 Raller bitted 16 52,0 N1, PAGE 1 of 2 I LOG OF BORING  SRY &
— —
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BORING LOCATION _Scc Scotland Read rite plan INCLINATION _45 - 46" NEARING DATE START/FINISH December 26, 1973/ January A, 1971
CASING [D ain, CORE SIZE __V-7/4n. TOTAL NFEPTH _197.7 il 13 DRILLED BY Amecrican Drilling & Boring Co., 7. Canning.
GROUND EL /MSL) 17.6_ 1t DEPTH TO WATER/DATE n.n ft /_1ee, 26, 1970 LOGGED BY  Suil = K. Molh; Nock - J. R, Rand
EL SAMPLE  |RATH cHATER . orRQD| 1RESSURE TEST 5: R '::;;_3: ¥ S011. AND ROCK DESCRIPTIONS
MSL Repml Tope | N OF Computed | J « Joint - = (Westhering, dolects, ete.) (Type, texture, mineralogy,
and { nor {ADV. Epm Sk C = Contact 8 x color, hardness, etc.)
ft ft No. | Rec. pmin/fd Graphic pai {10 em/mce] B = Redding =
. MAARAAREN S _Slicheosids CONTINU ED FROM PREVIOUS PAGE
o 3
F - -
9 - 3
o4EL] E :
o -
15 nQ-24 97| 2.8 70 Fresh and hard.  Partmpe Chloriten are stil) dark greon.
[ H ave nol stickemiden, 3
[ NQ-29 100 | 2.7 &0 _-.:
r SHght wx Reenmes vagucly foliated, Ap- _:
164 INQ-26 97 | 2.1 &8 pnrently cataclastic. Light B
L = greenizh gray. b
-wo-;- NQ-27] o8| 3.4 41 . . £ 3
3 H / 27 Fresh and hard.  Paylings 3
F 74 NG-28) 102 | 3.2 o // Shahe v are not sltckensided. B
g = L2.0p0n contact dips 07 3
- NG-2 2]1s s Miabeee, Da rL'. z2ray., nnf nllvvrv-l. 3
[ < pen onnlact dipe 50, Xot slicken-
r - 20 alded. Cataclastic. Lt. arcenish j
E1ad gray, finc-grained, foliated.
[ NQ-D 93 { 3.1 5?7 —1aL7
L o rr.% . Pused, brocciated contacl. Din-
o r - base, dark grav, unaltercd. >
[ NQ-31 97 | 3.) L¥] e o 4
F H I Nole: A 170,20 Fresh dinhase aits Note: AL IN1. 7', contact of diabage is ]
Llﬂﬂ 5 ao against light green Mine-grained hrecciated, and re-cemented by
£ ] NQ-33 100 | 3.2 L 5 F cataclaaite fealeite] stringer in calvite,  Diahase iz ant appreci-7
-120 _t R w0 dinhaze docs not exiend neross ahiy altered. =~
E NQ-2 100 ) 2.5 § 55 o into entaclanite. E
= :
- ROTTOM | OF BORING |- >
! E 3
[ [ 4
= - E
o F ]
£ 3 E
- o B
b F 3
" E 3
[ " p
[ - -
- o 3
1 E 3
E - 3
F - 3
F « 3
- - -
o o 3
- E 7
r o -
E s 3
F o P
o - -
F E 3
i E 3
- - e
3 d 3
3 r 3
I F 4
3 = -
- r .
3 . 3
- - <
o [ 5
o e 3
s ; 3
E d 3
E 4 3
- - P
9 o 3
3 9 E
1 F b
F r 3
K - Standard penetration resistance, blows t NOTES SEABROOK STATION
Rec - Length recovered/length cored, ¥ >
RQD - Length of aound core 4 in. and longer/length cored, = PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
gls - split spoon sumple § Groundwmsr YANKEE ATOMIC ELECTRIC COMPANY
Wi U - Undisturbed samples
0 =Y tltad BNQINBOIS « wrwmcen
] S - Shelby tube N - Denlson a--—....-..-—-g—-.a- -
F - Fixed piston P - Pitcher
O- Outerberg G- GEI : Date: JSanunrv 11, 1974 Project 7286
D - Drilling break % - Coefficient of
wx - Weathered, weathering permeahility PAGE 2 af 2 LOG OF BORING __ SRF 5

¢ GROTPIHNICAL ENGINERRS 18



BORING LOCATTON See Scotiand Rd. site plan INCLINATION Vertical BEARING DATE START/FINISH Jan. 4, 1974 /_Jsn. 8. 1974
|
CASING D 3 in CORESIZE _1-5/8(n, BX TOTALDEPTR ___ss 0 M  DRILLED BY _American Driiting & Boring: Manco
GROUND EL (MSL) _17.8_1t DEPTH TO WATER/DATE 6.0 %/ Jgn 30,3074  LOGGED BY Soll- K. L. Polk: Rnck - J. R. Rand
L SANPLI  [RAT cgg;g,, e RQD] pressURE TEST | TTRIE. PP | g SOIL AND NOCK DESCRIPTIONS
ML [GoriTTyre | ¥ | ©F Tampu 3 = Jotnt S {Wosthering, defects, ato.) (Type, texture, minersiogy,
and | or |ADV. Bl Lk C = Coatact 8 = color, hardeese, etc.)
ft ] No. ] Ree. jmin % Graphic poi |10 em/sec| B = Bedding m
TTTTTITYY —
17.8 = e
9 191A[14' 3 [ 8‘- o ]‘E ‘ﬂ 1A - Motled , (
1% I 1l r < ly. Su {4 lo very stiif; fow \ntlc| 1 some: ‘f ‘Meeky .tmchn. -
E 3 15 o sunll-r to s:m'fe 82, but fewer b‘;{,\m spots. pn“nor)(z 1.0 taf b
L 18 - Olive-brown xllty clay. V. stiff; low to med. planticity; w above PL: somewhat blocky. b
E 12 r Stmflar to Sample S4. 6, itori™> 1.0 tal 4
9 3 - Stm(lar to Sample 8¢, bal also containg some gray etreaks up to 3 mm thick. 3
L 10 ] C_ 1 [Similar to Bample S4, but medium stiff. - ftor} = 0,45 tsf. -
] F ]
f 3 o Gray silty ciny. Soft; medium plasticity; slightly stloky. uu((nr) 0,26 taf 3
o+ [ 3
20 4 [ |8imitar to Bample SA, but more aticky. s for) = 0.15 taf 3
S [ 3
F b 3
3 0 s | {Simtlac to sample 58, tut more aticky,  ttor) = 0,14 tat E
< 3 3
30 11 5 :. {Similar to Sample S8, bat more sticky. l“ltor) = 0,20 taf -j
4 - 3
L 12 5 9 Similar to Sample SA. |uuur) = 0.25-0.230 tsl 9
-20 £ d 3
:-a- 13 4 TOP OF SAND L Similar to Sample $8, few silty fine und layers to ] mm thick. s ftor: = 0,30 tsf -
L 13767 . Layered gray s Clay and sliity ay is solt; low to ~ medium p city; 4
r 9 in layers up to 30 mm thick. Sand is unllorm in layers up to 10 mm thick. o
o 12 (o202 . TOP | OF TILL F .
f46.5 [ 3
L . Gray-brown silty medium Lo coarse sand. Widely graded; {ines are nonplastic: sub-
,.'50 B17 7," " (=4 janxular to subrounded graina: containas & {ew gravel pieces up to 8 mm In aize. =]
I Beis  |esse Top | oFRock  f .
£s3 F \v M E
- g Minor rusty Not wx. Altered by hydro-| \ Cllll:lllﬂc. {oliated. Fused
g Bx-1| 92 | 3.0 |s7 / [ F Mnor rusty thermal bleaching. \. breccia, medtum-light rreenlsh-
40 {58 A ey
- BOTTOM | OF BORING | 3
E F Note: Casing hent at® 14 ft while driving Note: Rock in medium-fine grained, E
- - and hate cound not accept N- groundmass contains aub- =
[ E barre) for 5 &t onlv. Couid not rounded {ragments and micro- 4
[ s risk a second run due to caving {aulted piece, Al fused. 3
- L potentinl at bane of casing. Joints show minor rusty surfsce]
9 9 wx effects. Not slickensided. 5
- 3 3
9 L 3
- - . =3
9 F 3
- o L -
3 - 9
L o P
< -
F 3
1 : :
3 3 :
3 . E
= - =
F L p
o L B
- - P
~ - -
3 3 E
o o 3
= - -
s - ~
o r p
F + ~
- - -
E - ]
2 - .
3 E .
- o B
s 9 3
F : 3
- - -
C F -
E F 3
[ E 3
- L =
3 o 3
9 o 3
N - Standard pemstratios resistance, blows/ft NOTES ey
Rec - Langth recovered/length cored, % SEABROOK BSTATION
BQD - Length of scund core 4 i, and longer/leagth cored, $| 1} S flom) = ’;::I_‘r"mm maessured PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
ne
|5 -selspocn sample G Grousdwater Wi Torve YANKEE ATOMIC ELECTRIC COMPANY
W] U - Undisturbed ssmples
O mm povnp——
] 8- Soely tabe N - Demtson + ot o o =
F- Fined platoa P - Pitcher
O~ Osterbarg G- cEl . Date: March 9, 1974 Project T20¢
D - Drilling bresk % - ConfTicient of
- thered, ing pe! 1ty PAGE __ 1 of 1 LOG OF BORING __ SRF 6
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BORING 1OCATION __Sce Scatinnd Roacl slie pian _ INCLINATION __457 DEARING S14E or)ad T DATE START/FINISH __dan. &, 1974/ Jan. W, 1974
CASING D 1 in. CORESIZE 1-7/8 in, TOTAL BEVTIH 235, 0 fl DRILLED RY _Amurican Drilling & Noring; T. Canning,
GROUND KL fMSIa 17,5 ft LEPTH TO WATER ‘DATE 01 fU an. 1H, 1671 LOGGED BY  Sail - b, Palk, -
WATER S . 9 STRIKE. P
EL SAMPIE RATH - GNTENT orRGD| PRESSURE TEST F = Folintion | 2 SOLL AND ROCK DESCRIPTIONS
MSL Depth| Type | N A‘l')'\‘ Cumputed J = Tt < ; Wonthering, defrcts, cie. iyre, texture, mineralogy,
and | or . LY k Catlonact [OF crinr, hardners, ote.)
ft It Na. | Rec. fmin/d ' Graphic et |1 emimee] b Reddmg |9 & N sl
TTTYTTrY
.5 —100_ S : Sligkenad
P n - 3
r Nanc o - 3
- 2 o =
9 - 3
10 - -
! : 3
L C 3
b r 3
b o 3
[ 20 - -
F L p
[ L 3
of b 3
E : E
30 L 3
40 - 3
9 r 3
F - -
F 9 P
b - ]
=50 - -3
9 9 b
=20 o -:
E t ;
2 2 r
L a 3
- TOP | OF ROCK L -
o NW-'I 92 f1.5 12 7 7 [ g4 Minor rusty Fairly frerh and an Cataclamtic.  Folinted, saus- 4
C [ C Minnr ruaty hard throughot it . ruritized, deformed diorite. 4
il NQ-2 1.3 47 / |19 1" core loat altored hy hleaching. « « v Fine to medium grained, light 3
4 o Partingx arc not :_ - greenish to tannish gray. 3
a3 o inor rasty i —~- 4
E | [ng-3] 100 {13 | 13 I//// - slickensided. == p
L L ek 5
L = : seetr. Aphanitic- ]
o -y Na-4| 77 |13 29 // - Driller broken ?_/-_ = yellou-green -
“0F ] Vi [ at close intervals N wx. Care hroken™ 5 7 Cataclastic. Fairly fine- 3
F wa-s | 100 [1.4 A - throughout inte 1 te =~ = grained, light grecnish gray. 3
3 Q- o ° / - & 4' picces by prar =« N Foliated. Apparcnt durk 1
L H E E drilling. et (chlorite ?) mincrals scattered 4
[ 3 = 3
90| Ing-6 | 100 J1.4 | 0 /// a: et Tocally. 3
E 1] ; EY DiscontInuous il _‘: b
3 . . F F vertical jnint :»-:. u5.2 l-\uml inlnuum efml-u.-l NE strike
NQ-T| 93 |2. £ . btk NC KRG
o / o ! strikes NW wc",c"r Ynunzcr lhnn -mor-n(m In
+ d- / o B Net wg. Rleached by & > o ‘g;, Calelt 1IR13
=10} {NQ-8 | 100 (2.1 55 i hydrothermal alter- 53 °
E Q / E [ striated ation to grecnish- "*3‘3; Cataclastic. Medium grained
E M 7 E | Zray - foliated dinrite tn 103", Finc-
- No-a] o1 D19 &7 - | A graincd, foliated with amall
< Q- - F k quarts cyes below, Hecomen
60 F m"‘ / = ] . very fine-grained.
E‘ Ng-10{ s J2.1 | 12 / C Bl 2 core Tout N2t 110 care T
r | | E | soft, nome talc loxl in xoft z0nc. i
o o Minar reugh nlick- —d L
F ho-11] a0 121 7 3 ensider. t 7 “Kreenish tan ("}Dabaxe (?1-Bloached
9 st b " — 4, to preenish tan, aphanitic. May he
Fa208 = Nt wx. Mydreothern- o0y p mylanite. Iln1rllm.~ Intintion,
F NGQ-12] 100 {2.2 | 55 E 1E] shickenntied- atly nltered through- = 7 We FECCIR Cntmcinntic. Fine-
< - o minar palish mit. Fnirly hard, [ Welded hrnc:h gratard, medinm Tight
E 55 | - Drili well. Fartings 7.4 0 - groeninh grav. Deen
S Lol B o " X mtermad k- gt b pnenliel Ioli- 4 Y
r nnl rescmble dinbaae,
s 1 . couiden paraliel g 1o, - irm Ining (fe-lil
- = - oIl
E430 hg-1a] #3 fre | a3 / Mnk rh FE[§ o falintion 424 thrempneants
- : o Funsed LR .Inh! rienich tun
9 o = I
- NG-15{ 87 f2.6 F2y - T%; Diarilc~granachinrite. Mertium ;
o o - - P grained, ligt grecaish gray.
Bl S Az Miulateh Not wx. Hydeotherm- 7 # ¥ Locally foliaterd, P
440 gt core toat My aktered. Light 07 -3
- | 2.3 o wlls ally alteved,  Ligl e S . . .
E fpNQ-16] 83 2.5 : / I | B Somcwhat soltened 1qn hicach., Jeints Lot Granodiorite. Light tannizh
N C { | by alteration and partings are it % 3 > gray (extensive bleaching), ]
E xpQ-17( 82 {2-" 23 / ':' stirkenrided. “x nm faliated, medium grained. 3
A
" 1 1 3
X - Standard penetrstion resistance, blows/ft NOTES
Rec - Length recovered/length cored, 7 1) Angle hole SEABROOK STATION
RQD - Length of sound core 4 in. and longer/length cored, = PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE.
g s < Split spoon sample 8- Groundwster 2} Washed through soll from 0-65.5' - YANKEE ATOMIC ELECTRIC COMPANY
sl U - Undisturbed samples no sample taken, .
wnited L eve
| S - Shelby tubs N - Dentson 2) Raller hitied to 6.0 ° - e e e
F - Flxed piston P - Pitcher . nts O . .
41 Na clavs > : the » o
0 - Osterberg G- GEI (-vn:'v':;,e ::::‘;Iu:-r:n:«:lm o wmer Date:  Fehruary 13, 1974 Projsct 7286
D - Drilling bresk ki~ Coefticient ol %) Thin 1x only 2 partial Hat of dip und
wx - Weathered, tng per hility {rike data. PAGE 1 of 1 LOG OF BORING SRE?
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BORING LOCATION _Sec Scotland Raad sHe plan

INCLINATION _ 4t

BEARING $44Eor]38 DATE START/FINISR

Jnn. R, 1974 /

Jan. 18, 1374

q) ORDTRCHNICAL RNGINEERS (8"

CASING D 3 in. CORF. SIZE 1-7/8 in, TOTAL DEPTH 2546, 0 ft DRIULLED BY _American Drilling & Noring; T. Canning,
GROUND EL (MSLY _17.5 1t DEPTH TO WATER'DATE 0,1 fO 7 Jan R, T974 1AOGGED NY Sall < A L. Polb; Rock - J. R, Rand
& WATER T RS SYRIKE, by
EL. SAMPLE RATH coNtTrnT ™7 RQD| PRESSURE TEST ¥ = Folusio 1 SOV AND ROUK DESCRIPTIONS
MSL Depth{ Type N OF Compuled J o Joint = : Weathoring, defrrta, et} (Typn, texture, mineralogy,
and | or JADV. EEM Lk € = Contact 8 < eninr, hardners, €tc.}
ft ft No, [ Rec. pmin‘fg < Lraphic pal f107 em/sec] B hediling a
SAAMAAMARTT S - Slick CONTINUED FRUM PREVIOVS PAGE
3 s .
s - . -
C r 3
9 3
: 3 T a7 broken conipet. Ko visble gititude]
154 % - 1407
o NQ-14 82 [2.0 35 [ Cataclnstic. Fine-grained, 1
M / < Nol wx. Minnr blenched medium gray fuacd breeela. J
| Ino-14 100 f2.4 | 4n / E || Breccin-fuaed  rurtace we effeets g S VN Hatrline vetnlets. Medium 3
- Q- . ), r on partings.  Part~ ~ .4 ° Epidote  dark green (epidote) hegin-
E bt ( - ings gencrally para-es. 5 ning 155° p
50 = B Driller ground 1lc! Lo [atiation. . -
E‘ INQ-20{ 100 2.2 a2 / F Not <o hieached as 3
- 1 9 above,  Not siick- 3
o - ; ? tded. . 3
-100 ¢ NG-211 100 1.9 45 L ensle 424 rtaet Catgclastic. Fine-grained,
L T C Zat . |’: locally folistod and brecc:- 4
70 g-22f 87 1.0 [ 28 A o ~ 7 K";" ated (funcd), Medtum.-Aark
r [ 4. ‘_ ac greenish gray. Epiddlzed.a
o C —_— 3
o NQ-23( 100 {2.0 | S1 4 o oo 3
L r Shight wx o . Y 1
s H - Not wx, Some minw "= - : gy E
-1 A0y . F 1B ot oxtenaively  wx effeete lneally n " — :atnclm-c. Fine 'g,raineﬂ_:
L ING-24] 100 {2.3 S E Weached, maderate ioinis. Tonds to Lot r"‘"‘f":"':‘!":::"‘i": ':' Y Not 7
EoN £ {8} attcration amly part pavablel to foli- =7 ntigted,, Breeeiator ]
o . rut by cross-vutting vein- -3
o INQ-25| 100 |3.7 2R o ation. Nt slwk- 1
r & 5 / L . % lets. Hard, breccla is E
o 1] L casitlesd,  Compefent f 1 aled Not fin- ]
4 00| C falrly hapt. Drille N |nnv?xn L L
L NQ-26) 100§y 6 T2 - Inirty well alle nr slickenatded, R
L r : * Meoedinm greenish gray. 3
-320 :_ ﬁuq-z'r 100 {1.7 25 - 3
E Eha-2¢) 100 i | ae Nk, zanw Jf [B] Moderate Ned wx. Minor j
F2001 v)-20| 100 [1.0 W . R R - wnrlace we offerts Cataclastic, Fine-grained]
L. ) Bin;j: 325‘& #: Alteratiom o0 inlnta and part- matrix, cpidote handing, 3
o ] OF, 445k ": tags. Not slicken- Extenstve fused breecia p
- hi-30] 100 1.7 - NHGW, 42NF. Fp- sided. fabric, Light yeilow-greery)
r L g“‘{n '?t(),NF & mylanite (aphanitic: at 3
Fer0l d TR : 210.6-211.6". Fused .
o kNQ-31| 100 1.9 52 o Smonth. Moderate Mot wx snternally througheut. Not <licken-
- NGGE, 17TNW SE ; i e E h
S Ilc;riz‘omn'lq“ FE wE, minar atrinted Jnintx andd partings R=gyq7 — sidedl,
- . M?F' HH“ !.. Slivkennided on not palished. Some L0818, Clinton-Newhury (aul. Cemtact
F fNQ-32| 100 j2.3 1 38 L SONW 8E 1Y ralintion lickensides, Some o oS- fumed. Moderate wxat 213.2° ]
F H L Pyrite xtals dlickonRidas sk Pear™ Dinrite. Slignt alteration 3
.‘22‘1 pNQ-331 100 2.1 52 | R Smooth, soft softened rock Al g o and faliation ta about 218", 7
.40 F 4 - Mmlerate wx 222, 4%, % W Medium grained, medium
- o-34| 300 12,1 90 [ || Smooth, chlorite v grav. Veined below 218°. 3
- ¢ -3 . C - .
: ,\- Q . 1'resh and hard, ~ % E
- E Drille well. Jonta X » Diorite. Medium grained, -
E-Zl“ NQ-35] 100 J2.5 54 - andiparl g shaws a5 ¥ meeltum dark to dark grav.~4
4 J 3 minor surface wx. l‘-,’;g Not aliered hydfrhtl\crmallyd
k. Sk Not slickenxided, ¢ « Irreguiarly calcite-veined 3
- L INQ-36] 100 2.6 ] y < ¥ throughmut. Fused. 4
F -1 < '~‘ X ¢ 1
s - A
24, P{Q-:ﬂ 100 |23 | 50 / / E aw ]
F / EH tematie Froeh and hart. %, Diorie. Mixed medium- 3
- » rained da erav diorite 3
C kNG-asi 100 2.6 13 E Malerate wx 1acal zones af “» .m] ing (int raincd 3
L M # - Minor alickensided &light ta moderale ¢ wr oncloning finc-gra o]
r . id Moderate wx wx. Nal hydrother- £ % dark grav dinritr mclunion: :
ik 250k INep-aa] 100 {2.5 46 / P o mally alte red. A X Extensively frregularly
- r - X velned. 3
E*“ ENG-10] 64 2.5 wl\ [/ /7] E tM o 1en inbale P b
o n p
3 ROTTOM {OF HorING | 3
o o -4
- o -
L - E
o - 3
E - 3
C [ p
- - -
L L 3
E E 3
; 3 ]
- - -
C I p
d L p
- - ]
E : =
E 3
- P
N - Standard penetration resistance, biows it NOTES
Rec - Length recavered.length cored, ' x = Orfented care SEABROOK STATIO N
RQD - Length of sound core 4 in. and longer,length cored, 7 PWBLIC SERVICE COMPANY OF NEW HAMPSHIRE
9|8 - Spilt spoon nample Groundwater YANKEE ATOMIC ELECTRIC COMPANY *
@lu - Undisrurbed samples -
O = BNDINBOIS « cormmn
9 S - Shelby tube N - Danisan y.._....__. -
F - Fixed piaton P - Pitcher
O - Onterberg G - GE) Date:  April 18, 1971 Project 7188
D« Drilling bresk k - Coeffrcient of
wx - hered, ing permenhil PAGE z2___af 2 l LOG OF BORING __ SRF 7
S—— —_————




BORING LOCATION _See Scotland Rd. site plan INCLINATION _Vertical BEARING DATE START/FINISH Jan. 25, 1574 /_Fed. 13, 1874
CASING ID 3 In. CORE SIZE 1-7/8 in. TOTAL DEPTH 172.0 jd DRILLED BY _Amecricen Drilling & Boring; T. Canning
GROUND EL (M8L) _17.6 ft DEPTH TO WATER/DATE Thial it / - LOGGED BY Seoil - K. 1.. Palk; Rock - J. R. Rand
o WATER STRIKE, DIP o
EL. SAMPLE FaTq conTENT °orRQD] PRENSURE TEST | 0 it w2 SOIL AND ROCK DESCRIPTIONS
MBL [Tepth] Typs | K Comf 3 = Jotnt =S (Westhering, defocts, etc.) (Type, texturs, minsrslogy,
ADYV. ¥ B C=Contact  |Q & color, hardness, otc.
min/td 4. Graphle pel | 16 Ycrm/aec] B = Badding 1]
AR ™
3) ?) n
28.4 < |Similar to Sample S1A, but very stiff, s ftor)> 1.0 tef -
g;. [ | |Stmilar 1o Sampie 514, but very stiff. -“norl >1.0 tef 3
X1 -
40.4 9 wglmqlr to Sample 54, but fewer brown spots; softer. 5, {tor) = 0,58 tof :
1.9 4 imiar b
448.9 o Grey siity ciny. Soft; medium plasticity; slightly sticky; contains one brown spat 10 v
+ In size. )“nor) =0.15 tat e
F 3
" Css (] 51.1 E Similar to Sample §7, but containg pome ¢lightly darker and lighter colored Igyering.
L F l"[lorl =0.15 taf 3
20 l: S9 3 33.1 :_ Similar to Sample §7, hut containg some derker and lighter colored layers dipplnr'!‘f-:'
b E lnﬂﬂrl = 0.1R tsf -:
C E‘sto L] 43.3 El. Similar to Sample 87, but containg a silty flue sand layer: sticky tvery disturbed). ]
- - -
30 Ms11 2 44.3 Top OF SAN [~| {Similar to Sample §7, but very solt and sticky (very disturbed). 3
F33.0 L SAND L 3
. C [Osi2 5 L | 1Grav-brown atightly ailty fine ta medium sand. Untform; fines are nonplastic. 3
=20 [ 9 ’ 3
[-40 E S13 0 .L Similar to Sample S12, but contrine a clay layer and few gravel places up to 5 mm in
L [ | [stze. 3
[ 9 3
o |: S14 s L | |Stmilar to Sample 812, but coniains a clay Jayer and & few gravel pieces up to 15 mm
E“o TOP OF ROCK r in sire, 3
WiIE 3 — E
F b i Cataclastic. Fine-grained 4
s T 1.5 ° < Slight wx Generally not wx inter r— .
E [Iner| s [/ 31: . nally, Preaks on foll= | 27 bleached to light ten-green
3 3 ght wx ation with slight powdery - gray. , o
—40 s NQ-2| 85 | 1.3 25 ) E on partings wx effectx on partings . - 3
- T Lgpo surfaces. Medium .:_2-‘; .
E NQ-3] 88 1.4 ] 83 E | 5] Stent wx greenish-gray hydro- o a¥a 3
o L‘ o thermal alteration. isaz p
F r 14 a8r 3
9 NQ-4 100 | 1.4 74 E sam: :
o N - A7 _Highly deformed p
70 H L |H siight wx - 2.0 J
FNe-s [ 83 [ 18 a2 NTRW, STNE F [ Not wx. Minor wxel- -4 4 5 welded breccha E
2 fects on some partings 4 ,-‘?‘ ~ Welded breceia 3
NQ-6 | 100 | 1.0 95 N&SF, 60NW F L_— aa well as some striated, 757" throughout =
e F [ NS1E, 36NW J ¢ but net polished -urm:u Z= Leas bleacher 3
[ Rk|NQ-7] 100 [ 1.0 | 86 N36W, 40NE F [ Fused contact, deformed dgs 60°
i NAOW; 2TNE J = _._"_-“'o ataclestic fam
< NQ-8 ] 100 | 1.0 62 NIOE, 25S8E § | ‘ 3
4 f 1 N79W, SANE 3 F Follation ,_-, -82.6' greenish gray. Deformed veins. J
;',' N36W, 29NE J t Not wx, Drills well. AsAc % 7
< NQ-9 | 100 | 1.1 52 o Light green-gray hydro- ..~ : ]
[ 20 M N thermal alteration, |4 & & Fused breceia >
NRTW, TSNE J [ Solt, powdery zone at = Catacianti Fine- 3
E k|NQ-10} 100 | 1.1 87 L |E| soft-stristed 96 R probably wx associ .;‘, Z Epidote x:nl:e:l. l:e.lllu::reeu-:
- N N-WW 2INE § |~ |E] powdery surface ted with joint. Local P R ish lﬂ; Follated -
s f hive-tfro0 f12 | m 3% SNE 3 E [Elonps stristod jomtaor |7 - Local fosed brecols 3
Frogqne-12 a3 1.2 | 5 N-TE, 5% I partinns urvally parts "'»"; Drartie 7ones, 3
3 - on foliation, Cataclastic. Fine. B
F 121 71 N aTNw F £ Nol wx. Jnints show iz atac . - 3
I K[NQ-1Y 100 335/ 20NE ¥ [ "6"_ grained, medium green-:
- = NS4W, 47NE F & I minor ullmrv chlorite- 4 72
o W s ” o E talc coatings, Not pol- _‘_2 < I\::l:d.’;;n:ch h:'lr—
F e 1.2 N82E, anw 3 | fahed. Suhject 10 hydro- s Welded line epidete stringers. 5
=110 532 fﬁ& {. o thermal aiterstion, 202 brecein =
E kIne-18 100 | 1.0 | a0 MW' BNE I F epldatization. £,%,% Welded breccia 3
- - A & ”a thraughout 3
3 - »a~ -4
100 £ TN 14 92 |10} 23 E [Blcnipe 23 ]
o @ - Net wx. Minor surface a %y Cataclastic. Fine- 3
P-120-INQ-17% 100 | 1.0 LH] ol wk effecta on partings. - o a- Krained, medium light =3
E [Ivg-18 100 [ 0.8 | =8 ' Partings alvo show = greenish-gray. Locsl
E | - some striated, not pol- 2 ‘ :‘_ Light tan welded breccias. Faieig]
L = 1shed suriaces. ane wall foliated. 1
[ nq-u% 100 | 1.0 | 100 o ftd ]
F19 - e -
9 NQ-2q 100 | 1.1 | 82 9 - ]
- C ~aal -
- H F Not wx. Medium-gray -_‘:‘ o b
-120 § nvg-21 100 [ 1.2 | 70 - green bleaching due to  ~% - _ Cataclustic. Fine- 4
- - Minor rusty =T aclestic, 4
Eeo- o hydrothe rmal llhrnklm.,' 25 Medurm grained, fused breccin <3
< 4E Winor surface wx ef- *'¥x¥ gratned th hout. Medhum 3
- NQ-22 100 | 1.0 | &2 / E |5 focts on partinge. Some = 4* TOughout. ]
= I- {<] Chlortte artings stristed. 4w s, Kreenish-gray. 3
- - 9
3 E ]
N - dard blows /t NOTES
Rec - Leugth recovered/length cored, & 1) Roller bitted to 53 fi, SEABROOK STATION
- Y BLIC SERYV
:QD - ll;‘l‘l of lu.::):!‘ 4 h;.:;d longer/lengts cored, % 2) o (tor) = Dhear stroagth measured rﬂ ERVICE COMPANY OF NEW HAMPRHIRE
#pocs roundwater u
E U - Usdistarbed samples - ‘;ﬂ-’ﬁ Torvane YANKEE ATOMIC ELECTRIC COMPANY
] s in coly & partial list of dip and a
N S-Shelby bs N - Dentecn atrike data, WRD0 SPGOETE s v
¥~ Fixed pistoa P - Pitcher
0 - Osterberg G-GEt Date: March 9, 1974 Project 7284
D - Drilling break k - Cosflicient of
wx - Wenthered, westberiag permenbility x - Orionted core PAGE 1 of 2 LOG OF BORING SRF 8
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BORING LOCATION _See Scotland Rd. afte plan - INCLINATION _Vertical  BEARING DATE START/FINISH __Jan. 28, 1974/ Feb. 18, 1374
CASING D M. CORE 8I1ZE __3-7/8 in. TOTAL DEPTH __372.0 ®  DRILLED BY _American Drilling ¢ Bortng;T. Canning
GROUND EL (MSLy _17.5 DEPTH TO WATER/DATE ___ Tidal ®/ - LOGGED BY _Soil - K. L. Polk; Reck - J. R. Rand
WATER st | BTRIKE, DIP '
EL. SAMPLE _ [RATH conrgny o RQP| PRESSURE TEST | CTTUEE. BIF LB SOIL AND ROCK DESCRIPTIONS
MSL Ihepch Tyoe N “;‘; Computed L7 o zs (Weathering, defecta, etc.) (Type, texmre, mineralogy,
aad | or s x = Contact . olor, herdases, etc.)
i | n | e | oo prinm 3 | Graphic | Bt |10 cka/uac] B = Beding |05 color, v o
— b0 § = slick CONTINUED FROM PREVIQUS PAGE
E
9 3
Y48 F ~ 3
H NT2E, 68NW JFE {7 Not polished. 4-a Intensbly deformed, re- -
E bng-23|100 | 1.1 s7 NESW, 818w ¥ A 3
E Q NASW. 20NE S E " welded. Not cut by croas-
-“qh - —-— cutting veinlets. No b
NQ-24[100 | 1.2| 78 NB6W, RONE F | _3—; __‘_ observable calcite. =
E NB2E, 28NW J | Not wx. hydretherm- = Lo E
9 s > % Cataclastic. Fine-grained 4
el 4 NQ-25f 100 | 1.2} 77 ::gg.' ;:Sw ';- < . ;"’ 'h“"ed “:l];l‘a' 6. 4200 60,2710 Ml‘sgthnﬁcl;’. 1rhnehh-
L Naaw, 15NE 3 E F |chips resh, essentlally un- v = 160. 4 epidote, Medium green! j
1601 N;EE: iINW P altered below partings T—, - Mylonite gray-tan at 159-160.6 .
- » -
- INQ-28 BE 1.2} 47 F E[chips f:::e::"y p:r:llel tri e a Fauit zone-trana(tional-not slick.
3 83, SONE F E £ |Not slickensidea (oliation. A few stri- =, Diorite. Slight alteration™
o ns] s 21W, 345w L sted surfaces, not o Bt and foliated to sbout 168 ’li
d 70 ’ N27E, 10NW F [ [E[Smooth yoint  Polished. T Medium-fine Framed,
N L2l 7 NBSE, 46NW F L |° aliahd medtum gray.
112 - 3
t_ BOTTOM | OF BORING | 3
[ s n
; : 3
3 3 E
3 s :
- o 3
o b E
o o 3
- - -
s : j
3 : 1
~ - -
o C o
< b 3
- -
o
: : -
L E 3
d o b
q E p
4 o 3
- C -
[ o ]
3 L 3
3 - 3
: E 6 3
i i ]
9 o ]
3 = 3
o o 3
o o -
- - -
=3 - —
& i 5
- - 3
r F »
4 - 3
- 9 3
F F :
E E 3
E 3 E
E : :
- b e
3 3 e
E - 3
- L 3
- - o
: E 3
& F 3
E F 3
3 E 3
3 3 3
9 o 3
N - dard pe: blows/ft NOTES
i = Bumlocd pemtirilion poaiiimce. & SEABROOK STATION
RQD - Langth of sousd core 4 in. ssd longer/length cored, % PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
E :’ :z’;’:.':"‘ ':::;" ¥ Oroundwater *  YANKEE ATOMIC ELECTRIC COMPANY
o nitad [
5 S- Selby wbe N - Denlacn * M & Aot Carmmer
F- Fixed piston P - Pltcher
O~ Osterberg G - GEIl Date: March 8, 1974 Project 7286
D - Drilling bresk k ~ Coefficient of -
wx - Weathered, westheriag permanbility PACE __ 2 of___2 LOG OF BORING ___SRF 8
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BORING LOCATION _ Sees Scotiand Rd. site plan INCLINATION _ Vertical BEARING DATE START/FINISH _Deec. 20, 1973 /_Jan. 3, 19%4
CASING ID 3 in. CORE S1ZE _1-7/R in. TOTAL DEPTH 11R.3 ft DRILLED BY American Drilling & Bormng: T.Canning, T. Paqu-tte
GROUND EL iMsL) 17.8 1 DEPTH TO WATER/DATE 0.2 ft /_Dec. 20, 1973 LOGGED BY  $oil - K. 1. Polk; Rock J. R. Rand
2 WATER QD STRIKE, DIP —
EL SAMPLE ngr CcONTENT °TPQD| PRESSURE TEST F Foli B SOIL AND ROCK DESCRIPTIONS
ML IDeghlType | N | 00 Tomputed | § »Jomnt o < [Weathering, defecta, etc. ) (Type, taxture, minoralogy,
and | or |ADV. Bmi K C=Contact |Qp color, hardness, etc.)
ft 13 No. { Rec. jmin/t4 % Graphic P8t {10 “cm/sec| B = Bedding ]
P TYTYITYYY T
il < 1,51 . Dark brown clayey topaoil: fome small ronis; organic odar. S1A-Motticd gray, brown
S2 27.4 al:;ihr'\;lnyk—br:-ne:lhv clay. l.nu pln-lncuy. s, ftor)> 1.0 tarF 32-8imilar to Sample SfA,
3 28.2 r w incky Atructure, s, (to: {ve-hrown . b
o :i a.o L Eluhcl ; wahove PL; '\hurlek{ -maniant Iocky nruc:ure. lv L‘;;ho'?em“s"“ 3
9 S5 37.9 - "ﬂ"lf o mP" 5? “ﬂnn > 0.0 tal. SS-Similar to sl e if bul stiff; lpot s
! [ 0.5-0.6 ta 1ive-hrown to olive "Iry & tlcky. 3
4 s6 40,3 L ”n ltlcky, oontaine s few ull! Ilven< 0.5 mm !Mc u ftor) = o :ls-o -
10 (57 40,0 [~ | |S7-Similar to Sample 86, hut alightly sticky, » yltor) = 8,32 tal. e
[ 4 3
o E‘ S8 a 45.0 o Gray silty clay. Soft; medium to high plasticity; sticky. n“nor) =0.15 tnf 3
ol F 3
:'eo sg L] 41.9 ; Similar to Sampin 88, hut har & blocky structure; appears diaturbed, I“Rﬂﬂ - n.znm':"
3 E E
F E s10 a 44,1 3 Simllar to Sample S&, Mt has a hlocky mtructure; sppenrs very dllmrbcd.a ftor)=0,10ts '5
< F 3
30 Qs A 29.5 £ | Similarto Slmplc S8, tut medium stiff; bincky structure; appears very diaturbed, =
< [ 5 (tor} = 0.43 taf 3
:!'IOE s12 ] 29.6 Top OF SAND - Stmilar to Sample S8, but han a blocky structure; containa layers of silty fine sand up 7}
20 [5 n to 20 mm thiek. 3
F a b
a ﬂ s13 11 U | | Gray fine sand. Unlform; clean; very fast reaction to shaking test. =
o [: Sy 0 o Similar to Bample S13, hut also containe a layer of coarse sand. s
9 I ]
9 g p
-50 [: s15 24 - Light gray fine to coarsce sand. Widely graded; very alightly silty; subangular grains: 1
q 9 contains m fow gravel picces up to 15 mm in nize. 3
[ es I0P OF TLLL. o P
Esn TOP OF | ROCK : 2%
-40 F NQ-1| so0 9 Not wx internally, but is “a~ 87 Weided Cataclastic. Generally J
h~60 H - bleached bv hydrn(hcrmll.., ‘ breecia tine-grained, medivm
4 / E E Chi alteration. Minor wx ef- 5 ."‘z Qhrou;huut greenish gray (epldotizedy
3 NQ-2| 100 | 1.0 | 33 aH L fecta an partings. Paris :: Predominantly welded 3
1 3 : oH on foliation. No polishedf & & breccia throughout 3
[ NQ-3f 100 | 1.2 26 s slickensides. Some part- '-, A quartz velolets x-cut 1
-0 H Vi o & Chips tngs ntristed. Moderate % ey foliation. =
[ Y/ - |&| 72.5' wx 72.5' to 74.5', R ]
E | NQ-4| 100 1.2 7 / < Ground chips s 3
o o 74.8° L= -
-60 b KJNQ-S 97 11.2 4 // ;: Chlorfte e ‘.‘ ]
F-A0 NZE: Sw FE-E| chipe Not wx internal. Jointe S50 T"’;ﬂ e :;":""":::';:;’;";,‘" 3
E Ming-c| 100 | 1.5 ] 28 S} E/ i‘ E and partings are nat === Y10 ration -
FM A 10 L Chips- polished. Some striated > > ]
E = B | stight wx surfaces, [ =
[ {ne-7] 100 1.9 53 g;gg; g;ggv 113 pE 2] Diorfte. Medium- 4
oty o ‘:;,_"” grained, medium gray. _J
L king-s| 96| 2.0 €5 North, 78E J Chlorite- Y X Unaltered rock - feldspar]
E Ei.‘f‘sggﬂﬁ {- o atristed e x veiniots, Folistedto o
=] - * t‘“ about B9 depth, 3
a0 F r NQ-9| 88l 2.0 98 - Fresh and hard. Drills ",‘ : 3
o . N3$w, S6NE F | well. Joints and partings .
10GIng-10f 100 | 2.0 { 100 —-F1 D et sliokensidod. Net l: »*n Diorite - amphibolite, ]
F - Driller -!lected by hydro!hermal “ » Medium-grained, dark ]
L INQ-11} 64| 1.9 1 E latch or N "' » gray, irregular felds-
_— = x -
- n pathic veinlets.
5 NQ-12] 100 | 1.8 4 . deforml!lan. AR x 3
L H - xw % 3
E sl L stight wx PR o
C INQ-13] 100 | 2.0 83 - Fresh and hard., Not R 4 Diorite - amphibolite. 3
o H N o deformed or altered by | x 5y Pink Medtum-grained, dark 3
- - ] 11 . > %% N -4
: Ng-14 100 2.0 6 £ faulting cffecta | PRI quartzite () gray, not foliated. 3
100 bypy Vi PREN 3
- BOTTOM | OF BORING | -3
E o 3
- F 3
o o 1
g 3 3
- 3 -
E F 3
- - -
L - 3
o o 3
b - B
N - Standard peneiration resistance, blows/ft NOTES
Rec ~ Lemgth recoverad/length cored, % e norl-lunrnrength measured SBEABROOK BTATION
RQD - Length of acund core 4 in. and longer/length cored, ¥ ith Torvane. PUBLIC BERVICE COMPANY OF NEW KAMPSHIRE
al 8 - Split spoon asmple Groundwater * 1-103.4, 1A -20.6 YANKEE ATOMIC ELECTR ANY
. - 1c CoM
Elv - Unduserbed samples A §E comP,
[+
§ § - Shelby tube K - Dentson !"m_.........‘... SR
F- Fixed piston P - Pltcher
O - Osterberg G-GEl Date
t May R, 1974 Project 7286
D - Drilliag bresk k ~ Coafficient of ——
wx - Weathered, weathering permeability x - Oriented core PAGE 1 of b LOG OF BORING
. S S — | — SRES ____
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