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ADDENDUM REPORT OF GEOTECHNICAL INVESTIGATION

Introduction

This report has been prepared as an addendum to our report of "Geo-
technical Investigation - Easterly Portion of Parcel 15, Portuguese Bend
Club, Rancho Palos Verdes, California", dated February 6, 1981. As such,
this report should not be held for consideration without reference to the
information and conclusions presented in the original report, with the

exception of the Geologic Map (scale 1" = 80') and the cross sections (scale
1" = 80') which have been revised and are attached (in pocket).
Scope

The gross stability of the eastern portion of Parcel 15 (and the
Klondike Canyon area, in general) is dependent upon the underlying bedrock
structure, particularly as it relates to landsliding in the Portuguese Bend
area. For this reason it was necessary to significantly increase the scope
of the investigation to include data from the eastern portion of the active
Portuguese Bend landslide, Parcel 11, Parcel 12, and the Seaview Tract.
Concurrent investigations are presently in progress on Parcel 11 by Lind-
vall, Richter and Associates and on Parcel 12 by Converse-Ward-Davis-Dixon.
Information from these investigations has been freely exchanged among the
three consultants to facilitate definition of the bedrock structure under-
lying the Klondike Canyon area and to expedite each respective investigation.
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Reference Material

In addition to those sources mentioned in our original report, the

following reports, maps and boring logs were also used:

a) "Subsurface Exploration Adjacent to Klondike Canyon,"
Moore & Taber, June 9, 1981 (Job No. 381-426) Logs of
borings R.P.V.-1, R.P.V.-2, R.P.V.-3 (K4A) appear in
Section II of the Appendix. Gamma logs of these borings
have been included in "Stratigraphic Correlations" on
Plate V (in-pocket).

b) Map "Portuguese Bend Landslide - Subsurface Contours of
STip Plane" (scale 1" = 200'), Palos Verdes Properties by
John G. Nordin - R.E. 10587, September, 1957.

c) Geologic Map - Seaview Area (scale 1" = 200'), Stone
Geological Service, January 11, 1962 (Job No. 62-104).

d) Boring logs - Parcel 11, Lindvall, Richter and Associates,
1981 Log of boring K~4A, R.P.V.-3 appears in Section III
of the Appendix.

e) Boring logs - Parcel 12, Converse-Ward-Davis-Dixon, 1981
(Project No. 81-02167-01) Log of boring F-5 appears in
Section III of the Appendix.

f)  Topographic map (1" = 40' reduced to 1" = 100' for report
presentation), Sikand Engineering and Associates.
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Field Investigation

Surface Mapping - The seacliff and intertidal zone were mapped in
detail with special care taken in the delineation and location of four (4)
marker beds, a unit of altered tuff (“sandy tuff") and the basalt sill near
the east edge of Parcel 15. A columnar section including these units was

compiled from exposures in the seacliff and intertidal zone. A Timited
amount of mapping was also done on exposures in and around the Klondike
Canyon area to provide structural control for cross sections.

Subsurface Study - Exposures in the seacliff and intertidal zone east
of the jetty (see geologic maps) are generally very good, but data in the
critical area between the eastern edge of the "Beach Club Landslide" and
the jetty were lacking. The primary intent of this additional subsurface
study was to delineate the bedrock structure in this area and, where possible,
correlate the stratigraphy with other borings in the Klondike Canyon area.

Six rotary wash borings (modified Pitcher barrel/NX core barrel) and
four bucket auger borings were drilled. These borings were inspected and
logged (downhole in bucket auger borings) by an engineering geclogist and
subsequently backfilled or capped (Boring 112).

Borings 110 through 115 were rotary wash borings (modified Pitcher
barrel/NX core barrel) drilled by Pitcher Drillirg Company of Palo Alto,
California. Borings 110, 111 and 114 were drilled to depths of 241.5, 234.5 and
115.5 feet, respectively. The primary purpose of these three borings was
to delineate structure and stratigraphy by sampling large intervals of the
bedrock and geophysically logging each hole. Borings 112, 113 and 115 were
drilled to depths of 46.5, 22 and 23.2 feet, respectively. Borings 112 and
113 were drilled in an attempt to confirm projections of known structure and
stratigraphy (using dip components in samples). Boring 115 was drilled
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30 feet southeast of B-112 in an attempt to determine bedrock orientation
in the immediate area through the use of dip components and the projection
of a well defined stratigraphic horizon (base of the Portuguese Tuff)
between the borings.

Borings 116, 117, 118, 119 and 120 were bucket auger borings (24 to
42-inch diameter) drilled by California Testing of Long Beach, California.
Borings 116 and 117 were drilled in the median strip of Palos Verdes Drive
South to more accurately define folding of the bedrock underlying the north-
west portion of the subject property. Boring 118 was drilled “on-Tine" and
halfway between B-112 and B-115. No bucket auger borings had previously
been attempted in the beach area because of severe caving of the beach
deposits and the Tikelihood of groundwater at or near sea level. Boring 118
was placed at this location because there appeared to be an abrupt change
in structure in this area, and to insure that a suitable 1ithology (bentonite)
was present under the beach deposits to enable casing set in the bedrock to
effectively seal out groundwater. Casing was set in B-118, but groundwater
and severe caving p(?CTUded downhole logging of the bedrock.

Borings 119 and 120 were drilled at the top of the seacliff near
Boring 110 to more accurately define folding of the bedrock underlying the
northwest portion of the subject property. Structure was defined not only
by downhole examination of the bedrock orientation, but also by strati-
graphic correlation with core samples from Boring 110. Very difficult
drilling conditions (caving and large cobbles) were encountered in the
marine terrace interval, but valuable information was cbtained from down-
hole Togging of the borings.

Some bucket auger borings on parcels 11 and 12 by Lindvall, Richter
and Associates were also inspected downhole by a representative of Moore &
Taber. Core samples from borings in the Klondike Canyon area by both firms

have been made available for inspection to all geologists working in the area.

Job No. 380-462 - November 30, 1981 -5~



MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

Petrographic Thin Sections

To facilitate correiation of stratigraphic intervals and to clarify
questions concerning the genesis of certain rock types, four petrographic
thin sections were made from samples provided by Moore & Taber. Karl Vonder
Linden of Lindvall,Richter and Associates had the thin sections made and
has supplied the following descriptions.

Sample No. 1 was obtained from the interior of the basalt sill at the
eastern edge of the subject property. The interior of this sill is very
much less resistant to weathering than the relatively prominent margins.
Samples of this material examined in the field resembled altered tuff.
Sample No. 1 was described in thin section as weathered basalt showing sev-

ere alteration to clay minerals.

Sample No. 2 was obtained from the spoils pile of Boring F-5 by
Converse-Ward-Davis-Dixon. The sample was taken from the interval between
18.5 and 25 feet. It was described in the field as "altered tuff", intensely
fractufea; véry weathered, with dolomite and gypshm-fi11ed fractufes. Sample
No. 2 was described in thin section as weathered basalt with widespread iron

oxide staining and alteration to clay minerals.

Sample No. 3 was obtained from core samples of Boring 110 by Moore &
Taber. The sample is from a core at 133 feet, and was described in the field
as "0.3-foot thick, very hard aphanitic tuff? or siliceous siltstone?; upper
bedding surface is very irregular"”. Sample No. 3 was described in thin
section as clayey limestone or limey claystone; microcrystalline rock of
sedimentary origin - largely carbonate (limestone or dolomite?) and clay

minerals.
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Sample No. 4 was obtained from Boring R.P.V.-1 by Moore & Taber. The
sample is from the interval below 96 feet. It was described in the field as
"welded tuff with fine granular texture." Sample No. 4 was described in thin
section as siltstone or fine-grained sandstone; poorly sorted, angular frag-
ments of feldspars, quartz, ferromagnesians and glaucophane - equivalent to
subfeldspathic 1ithic wacke described in Vonder Linden's previously referenced

doctoral dissertation.

Site Specific Nomenclature

To facilitate discussion of some locations and folds in the text,
certain topographic features and fold axes have been given specific names

(see map, Plate II).

In the intertidal zone east of the subject property, a fairly prominent
rock protrudes approximately 12.5 feet above sea level; this rock is known
as "Crab Rock" and the small folds which run under and immediately adjacent
to this rock are the "Crab Rock Monocline" and "Crab Rock Syncline!'. The
well defined anticline and associated basalt sill near the east bo%ndary of
the property are the "Maritime Anticline" and the "Maritime Basalt" or

"Maritime Si11". The artificial fill underlying the gatehouse area is the
“Gatehouse Fil1". The syncline underlying the central portion of the property
is the "Seaview Syncline". The monocline - anticline fold underlying the

northwest portion of the property is the "Drainline Monocline - Anticline"
and the ravine fill near the seaward extension of this fold is the "Drainline
Fi11". The syncline underlying the “"Beach Club Landslide" is the "Beach Club
Syncline". The structural basin underlying the toe area of the active
Portuguese Bend landslide near its eastern 1imit is the "Bunny Hill Basin"
(doubly plunging syncline - "Bunny Hil1 Syncline") and the associated topo-
graphic high of landslide debris near the shoreline is "Bunny Hi11". The
bedrock exposure in the intertidal zone just south of "Bunny Hi11" is "North
Reef" and the small anticline which forms this rock reef is the "North Reef
Anticline". The prominent and well defined monocline which essentially
parallels the eastern limit of the active Portuguese Bend landslide is
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the "Borderline Monocline" and the associated structural basin to the west
is the "Borderline Basin" (doubly plunging syncline - “Borderline Syncline").

Particular beds or intervals in a portion of the local stratigraphy
have also been delineated and given specific names, and these are discussed

in the "Stratigraphy" section of the test.

Stratigraphy

Bedrock underlying the subject property and the area around Klondike
Canyon primarily consists of siltstone, shale, tuff and minor sandstone from
the lower and middle divisions of the Altamira member of the Monterey Forma-
tion. Also evident in the area are a few small sill-11ke bodies of basalt
(incTuding the "Maritime Si11") which may be directly associated with the
intrusion of a relatively large body of basalt exposed in Livingston Quarry
(Parcel 12).

Sedimentary rock types in the area are interbedded and interfingered -
in some places on a very small scale. The general consensus among geologists
who have worked in the area (conversations with P. L. Ehlig and R. H. Jahns)
is that the basalts are shallow intrusions into unconsolidated or only par-
tially lithified marine sediments. It has been suggested that these intrusions
may have created localized reljef (basins) of the depositional surface by
deforming the overlying sediments. This possible deformation, localized facies
changes, and possibly small scale submarine slumping would accourt for this
interfingering or lensing. Silicification (hydrothermal alteration?) of
portions of the sedimentary section adjacent to the intrusives has further
complicated Tocal stratigraphy.

In spite of this apparent variability, inspection of a number of bed-
rock exposures, core samples, bucket auger borings and boring logs in the

Klondike Canyon area has shown that generalizations can be made concerning
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the local stratigraphy, and correlations along a few relatively consistent
horizons are possible. Geophysical logging (primarily Gamma - natural
radiation) of a number of borings has significantly reduced the inherent
variability of bedrock descriptions in the logs caused by weathering, poor
sample recovery (cuttings in rotary boring), slight facies changes, etc.

A brief discussion of the geophysical logs is presented on page 14.

As noted in our previous report, the Portuguese Tuff is the most
prominent and distinctive unit in the area, and will be used as a reference
point for discussion of the local stratigraphy. Locally, the Portuguese
Tuff shows a fairly consistent thickness of 45 to 50 feet. It is composed
primarily of dense bentonite and bentonitic tuff, with the exception of an
approximately 10-foot thick interval of grossly similar, but very highly
<iliceous material noted in B-105 and B-117 near the center of the unit.

The upper and lower margins of the Portuguese Tuff are generally
marked by 4 to 5 feet of thinly interbedded brown to black siltstone and very
hard shale. The base of the Portuguese Tuff provides a relatively consistent
and easiay recognizable stratigraphic horizen, but due to -small scale inter-
fingering of the Tuff with the overlying siltstone and shales, the upper
contact is less distinct.

The stratigraphic intervals from 20 to 30 feet above and below these
hard siltstone and shale margins are relatively softer, thinly-bedded gray
and brown tuffaceous siltstane and siltstone, with minor sandstone, bentonite,
chale and siliceous siltstone interbeds. Weathered or oxidized portions of
these intervals are generally light'colored, tending tc 1ight shades of
brown, gray and yellow. As is the case with the Portuguese Tuff, these silt-
<tones are easily weathered and are commonly covered by slcpe wash and other
debris at the outcrop.
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Approximately 130 to 140 feet of the stratigraphic section is exposed
in the seacliff and intertidal zone of Parcel 15. Description of this por-
tion of the section was obtained primarily from these exposures and Borings
111 and 114, Four (4) marker beds and an interval of “sandy tuff" have
been delineated and described in this area (refer to Plate V and Figures
2, 3 and 4). Based on structural relationships, marker bed No. 4 at
the bottom of this interval has been interpreted to be approximately 100 to
120 feet stratigraphically above the top of the Portuguese Tuff, The
"Maritime Si11" has been intruded at a horizon approximately equivalent to
marker bed No. 4 and it is probably significant that the basalt sill exposed
in Inspiration Point has been intruded at an approximately equivalent horizon
100 to 120 feet above the top of the Portuguese Tuff.

The "sandy tuff" is an easily weathered interval from 8 to 10 feet
thick, showing buff to yellow-brown color at the outcrop. This unit is
typically overlain by a discontinuous, irregular bed of well-cemented fine
silty sandstone.

The approximatéiy 26—Foot-thick’section of thinly interbedded shales
and siltstones below the base of the “sandy tuff" shows a gradual change from
relatively softer, generally tuffaceous siltstones in.its upper portion, to
the hard fissile shale and siltstone which predominate in the Tower portion.

Thinly bedded shale and fissile siltstone predominate in approximately
the next 70 feet of section. Four relatively distinct marker beds have been
delineated and numbered in this 70-foct interval. In addition to minor
interbeds of sandstone and tuff (bentonite ), there are three prominent beds
of siliceous siltstone evident in the upper portion of this interval. At
the top of this section is a siliceous siltstone that varies in thickness
from 0.5 to 1.5 feet. Approximately 11.5 feet below this is a 2.5 to 3.5-
foot-thick, thinly laminated siliceous siltstone (dolomitic?) that has been
designated as marker bed No. 1. Approximately 11.5 feet below marker bed No.
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is a 1.0 to 2.0-foot-thick, thinly-laminated siliceous siltstone (dolomitic?)
that has been designated as marker bed No. 2. The relative thicknesses,
spacing, and resistance to weathering (hardness) makes these three beds
easily distinguishable, both at the outcrop and in the borings.

These three prominent siliceous layers are exposed in the seacliff on
the north and south limbs of the "Seaview Syncline" and the east or down-
turned 1imb of the "Crab Rock Monocline". Marker bed No. 1 crops out very
prominently in the intertidal zone and is evident hundreds of feet from the
shoreline at three locations: 1) north of the "Crab Rock Syncline", 2) on
the south 1imb of the "Seaview Syncline" (a small concrete jetty has been
built on it), 3) on the north limb of the "Seaview Syncline" - (the only
bedrock exposure in the intertidal zone between the jetty and “"North Reef").
Examination of a number of aerial photos shows the underwater extension of
exposures at locations 2 and 3 {above) forms a continuous sutcrep pattern.

A 2 to 6-foot-thick interval approximately 24 feet below marker bed
No. 2 is slightly more prominent at the outcrop. This somewhat more silice-
ous interval has been designated as marker bed No. 3. .

At the base of this 70-foot-thick section is an approximately 2-foot-
thick bed of dark gray fine silty sandstone or siltstone which has been
silicified to variable degrees depending upon its proximity to the "Maritime
Basalt". Although alteration of the host rock (sediments?) makes jt difficult
to be certain, it appears that the "Maritime Si11" has actually split marker
bed No. 4 in half. This is most apparent on the seacliff where nearly the
full thickness eof marker bed No. 4 is exposed below the sill at the apex of
the "Maritime Anticline" and only a minimal thickness (if any) is exposed
above the sil1l. A thin wedge-shaped siliceous bed similar tc marker bed
No. 4 is evident on the upper margin of the sill, which thickens along the
south 1imb of the anticline to a thickness of approximately 2 feet. Here,
the sedimentary section is cut by a small dike extending from the upper sur-
face of the sill.

Job No. 380-462 - November 30, 1981 -11-



MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

No basalt is evident on the north 1imb of the “Maritime Anticline",
but there is evidence that the equivalent stratigraphic interval may have
been involved in the overall “plumbing" of the intrusion. Adjacent to
(stratigraphically below) marker bed No. 4, a prominent outcrop of what is
described as “siliceous breccia" is exposed in the intertidal zone south
of the jetty. This rock is cherty, very hard and black, with thin dark
gray laminations. Large portions of this rock are composed wof randomly
oriented fragments in a matrix of the same composition and have a "baked"
appearance and texture. A similar "siliceous breccia" is directly associa-
ted with the large basalt sill exposed on Inspiration Point, and "Crab Rock"
(stratigraphically above marker bed No. 1) is composed essentially of the
same material. The equivalent stratigraphic interval near the axis of the
"Seaview Syncline" in Boring 114 (core interval S-10) showed what was de-
scribed in the field as a "crystal tuff with a high degree of alteration
to clay minerals - unconformably adjoining (distinctly across bedding) a
thinl:* Taminated siliceous siltstone (marker bed No, 47)." The stratigraphic
relationship suggests that this tuff has been intruded or injected.

Below marker bed No. 4 and the basalt, approximately 20 to 30 feet -
of shale and fissile siltstone - with minor tuff (bentonite) and sandstone
interbeds - are exposed in the axial region of the "Maritime Anticline."

Description of the stratigraphic section below the Portuguese Tuff is
based on deep rotary borings R.P.V.-1, 2 and 4, and inspection of core
samples from R.P.V.-3 (K-4A). Underlying the tuff-rich interval of silt-
stone below the base of the Tuff is a distinctly granular or sandy interval
ranging in thickness from 5 to 10 feet. This sandy interval may be equivalent
to the "lithic wacke" described by Vonder Linden in his doctoral dissertation
on the active Portuguese Bend landslide. A thin section of this interval
from Boring R.P.V.-1 was described by Karl Vonder Linden as lithologically
equivalent to the "Tithic wacke." Sandy or granular beds were noted at this
horizon in Borings F-5, K-4A, and R.P.V.-2,
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Immediately underlying this sandy section is a relatively distinct
stratigraphic interval which will be referred to as the "Volcanics". This
unit has been described as basalt (thin section examination) by Lindvall,
Richter and Associates in Boring K-4A, and as altered tuff (field descrip-
tion) by Converse, Ward, Davis, Dixon in Boring F-5 (subsequently described
as weathered basalt in thin section examination by Karl Vonder Linden).
Projections between these borings appear to confirm that they are strati-
graphically equivalent. The equivalent of this unit has been described by
Moore & Taber as welded tuff in Boring R.P.V.-2 (field description - rotary
cuttings) and as fine-grained or aphanitic tuff in R.P.V.-4 (field descrip-
tion - rotary cuttings). Inspection of those borings in which both the
Portuguese Tuff and the "Volcanics" occur shows a relatively consistent
stratigraphic thickness of around 40 feet between the base of the "Volcanics"
and the base of the Portuguese Tuff.

Interbedded gray-green and black siltstone and shale predominate in
the section below the base of the "Volcanics". Scattered thin beds of
bentonite and fine sandstone are evident below this horizon, but tuffaceous

'material appears to decrease rapidly with depth. A "basal shear zone" has
been noted by Converse, Ward, Davis, Dixon in Boring F-5, approximately 27
feet below the base of the "Volcanics" (appreximately 67 feet below the base
of the Portuguese Tuff). Projection of this horizon across Klondike Canyon
indicates it may be eocuivalent to a "basal shear zone" noted in Boring K-5
by Lindvall, Richter and Asscciates and a "slide surface" noted in Boring
B-2 (near the intersection of Dauntless and Exultant Drives by Robert Stone
and Associates.

Approximately 35 to 4G feet below the base of the "Volcanics" a relatively

consistent, very hard, silicecus layer wac noted in Borings R.P.V.-2, 3
(inspection of core sampies) and 4.
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Geophysical Logs and Stratigraphic Correlation

The stratigraphic section discussed above is based primarily on Tith-
ologic legging cf the borings and description of bedrock exposures.

Seven deep borings in the area were also geophysically logged by
Ryland-Cummings of Pasadena, California. Electrical logs (spontaneous
potential - SP and electrical resistivity - ER) of each of these borings
were obtained, but the data is incomplete due to the absence of fluid
(drilling mud or groundwater) for the full depth of the hole in most of the
borings. However, data from gamma logs of these borings is complete, and
stratigraphic correlations based on the gamma and 1itho]bgic logs of these
borings and a columnar section (from the seacliff and intertidal zone of
Parcel 15) are shown on Plate V (in pocket).

Gamma logs respond tc the natural gamma radiation produced by the
radioactive decay of naturally-occurring minerals. Primarily, the radiation
encountered is produced by potassium-40 and the decay products in the
uranium and thorium series present in the underlying earth materials. Due
to the statistical nature of radiation detection and variables associated
with the logging process, ary two gamma logs of the same boring will not be
exact duplicates, but most prominent features ceincide.

Siltstones, particularly organic-rich beds, and to a lesser extent
shales, characteristically show a relatively "hot" or more radioactive
gamma profile (to the right). Sandstones, siliceous siltstones, dolomites,
limestones, tuffs (bentonite) and basalts characteristically show a relatively
"cold" or less radioactive profile (to the left).
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Structure

The gross structure of the Palos Verdes hills is that of a doubly
plunging anticline with an axis near the crest of the hills trending approx-
imately N6CW. Fold axes within the Klondike Canyon area appearto show
three general trends: N50-70W, N30-50E and east-west.

1) Folds trending N50-70W parallel the gross anticlinal
structure of the Palos Verdes hills and tend to be
broad, stap-like flexures which dictate the regional

dip to the southwest.

2) Approximately perpendicular to these seaward dipping
flexures are a number of trough and ridge-1ike folds
showing a general seaward plunge.

3) The most pronounced folding within the area trends
approximately east-west. This trend is askew to the
gross structure and for this reasonr, appéafs to be
the least influenced by the general seaward (southwest)
dip cf the strata on the south side of the Palos Verdes
hills.

Bedrock structure in the area is a complex combiration of these
three basic trends. Folds appear to either be accentuated or flattened

in those areas where these trends converge.

Orientation of bedrock strata in the Klondike Canyon area, including
that underiying the active Portuguese Benc landslide, generally shows a
regional dip to the southwest at low to moderate angles, averaging about
15 degrees. There are significant departures from this regionai dip, how-

ever, within the Klondike Canyon area.
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The "Borderline Monocline" (trending N30-50E) is generally well defined
north of Palos Verdes Drive South, and it is readily apparent that here the
abrupt change from the regional dip has limited the easterly extent of the
active Portuguese Bend landslide. Bedrock structure between the "Borderline
Monocline" and the easterly portion of Parcel 15 generally conforms to the
regional dip, with only subtle folding or warping cf the hedrock apparent
("Bunny Hi1l Syncline", “North Reef Anticline", ard "Beach Club Synciine").

.Three folds underlying the subject property (eastern portion'of Parcel
15) show a marked departure from the regional dip similar to that of the
“Borderline Monocline".

A. "Drainline Monocline-Anticline" - The axis of this fold trends
approximately east-west and has been well-defined by downhole
logging of a number of borings in the median strip of Palos
Verdes Drive South and at the top of the seacliff. These data,
in addition to bedrock exposures in the seacliff and vertical
to near vertical bedding in B-113 at the base of the bluff,
confirm the presence of ‘a broad band of bedrock from 150 to
250 feet wide, striking east-west and dipping steeply (often
near vertical) to the south.

B. "Seaview Syncline" - The steeply dipping bedding described
above forms the north 1imb of the generally east-west trending
"Seaview Syncline". The seaward extensicn cf this syncline
is well-defined in a number of airphotos by underwater exposures
of marker bed No. 1. These exposures may indicate an eastward
plunge of the fold and possibly a closed structural basin
offshore, similar to the "Bunny Hi1l Basin".
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C. “Maritime Anticline" - South of the relatively broad
“Seaview Syncline" is the sharp, well-defined "Maritime
Anticline". The eastward extensions of both of these
folds have been approximately located using northerly
components of dip in Borings B-4 and B-5 Togged by
Stone Geological Service in 1962. The geolegic map
(Stone, 1962, Job No. 62-104) from which this informa-
tion was taken, also shows well-defined synclinal and
anticlinal axes in the exposures near the east boundary
of the developed Seaview Tract. Recent mapping of a
cut slope east of Forrestal Drive confirms the presence
of these anticlinal and synclinal axes at locations
approximately 500 and 750 feet, respectively, north
of Palos Verdes Drive South.

Some exposures of the steeply dipping strata on the
south 1imb of the anticline are highly silicified
(some small scale brecciation evident) and at least
one small stringer of highly weathered basalt was

observed,

East of the "Maritime Anticline" two small, well-defined folds
("Crab Rock Syncline" and “Crab Rock Monocline") are evident in the sea-
cliff and intertidal zcne. These folds are significant because they illustrate
the complexity of structure where general trends of the folding overlap. Both
folds trend approximately N30-50E and show a moderate (20°-25°) plunge to
the southwest between the seacliff and shoreline. At the shoreline, the axes
of these folds abruptly flatten or show no plunge where they cross a broad
flexure which approximately parallels the shoreline (N50-70W). 100 tc 150
feet seaward from the shoreline, the axes once again plunge tc the southwest
at moderate angles, illustratirg the step-like, seaward sloping structure of

much cof the strata in the area.
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Groundwater

Boring R.P.V.-1 was drilled May 6, 1981 by Moore & Taber for the City
of Rancho Palos Verdes for the purpose of installing a slope inclinometer.
At a depth of approximately 66 feet (base of the Portuguese Tuff} an arte-
sian condition was encountered during the drilling operation. Measurements
during drilling showed a flow of approximately 10 g.p.m. (gallons per minute)
at a depth of 80 feet. At a depth of 96 feet (in fine-grained sandstone
equivalent to “lithic wacke"), the flow abruptly increased to approximately
150 g.p.m. A dewatering well was established by casing the upper 15.5 feet
of the boring with 6-inch diameter PVC pipe and connecting a 4-inch diameter
PVC 1line to carry the water over the ground surface between the well and

the ocean shoreline.

‘ Flow from this well decreased to 50 g.p.m. after three weeks and has
subsequently diminished to a rate of approximately 25 g.p.m. on October 29,
1981.

Nearly constant surficial flow has been noted in Klondike Canyon over
the last 50 years (Jim Ishibashi - farmer and long time resident in the
Portuguese Bend area). The primary source of this water appears to be some
small springs up the canyon near the boundary between the Cities of Rancho
Palos Verdes and Rolling Hills (Robert Stone and Associates, April 17, 1981,
Job No. 1750-00C). Three culverts carry this surficial water under the road
fills for a small dirt road north of the Seaview Tract, for Palos Verdes
Drive South and for Yacht Harbor Drive. In the beach area, this flow runs
across Seawall Road (near B-16) and into a concrete surface drain between
two houses {Lots 45 and 46) before emptying onto the beach.
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Measurements taken on February 11, 1981 showed flow from the culvert
under the upper road fill at a rate of approximately 12 g.p.m., 4 g.p.m.
from the culvert under Palos Verdes Drive South and no flow across Seawall
Road. On August 13, 1981, flow from the culvert under the upper road fill
was measured at 15 g.p.m. No measurements were taken at Palos Verdes Drive,
and no flow was observed crossing Seawall Road. Since this last measurement,
the upper road fill and culvert have been removed by the Klondike Canyon
Residents Protective Association based on recommendations of the City's
geologic consultant, Robert Stone and Associates.

Although it is covered by alluvium and fill in many areas, bedrock
below the Portuguese Tuff is exposed in most of the canyon bottom from the
source of the water to a point near the Yacht Harbor Drive road fill. Based
on observations by the maintenance men for the Portuguese Bend Club, signif-
icant flow across Seawall Road occurs only during or shortly after periods
of rainfall. Location of the artesian well and the above information would
seem to indicate that surface and subsurface flow in Klondike Canyon is one
of the sources, if not the primary sou1fe, of groundwater emmanating from
the well.

Free water was noted in Boring R.P.V.-2 below a depth of 153 feet
during drilling. The top of water in the inclinometer tubing at this location
now stands at a depth of 132 feet. The significance of water in the tubing
1s uncertain because the borings and the tubing were flushed with water to
settle the gravel backfill.

The top of water in the inclinometer tubing at locations R.P.V.-3 and
R.P.V.-4 is within 15 feet of the bottom of the tubing. Tubing sections are
20 feet Tong and only the bottom of the lowest section may have been sealed
sufficiently to prevent free inflow of water. The absence of water in the
tubing above this Tlevel probably indicates no standing water in tne borings
abeve those depths.
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With the exception of brackish water encountered in the beach deposits
at or very near sea level in borings on Seawall Road, no free water was
apparent in any of the other borings logged by Moore & Taber within the
Klondike Canyon area.

Slope Inclinometers

Slope inclinometers were installed at Tocations R.P.V.-2, 3 and 4
by the City of Rancho Palos Verdes and at location B-105 by Palos Verdes
Properties to monitor possible ground movement. Readings have been taken
intermittently on the City's inclinometers since May 29, 1981, and on
Palos Verdes Properties' inclinometer since February 17, 1981. No movement
indicative of landslide displacement has been noted.
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CONCLUSIONS

"KTondike Canyon" Landslide

Surface evidence of ground movement was noted in the Seaview Tract
about September 1979. Robert Stone and Associates, the geologists for
the City of Rancho Pales Verdes, have determined this movement is associated
with an ancient landslide (the "Klondike Canyon" landslide) which underlies
the northwest portions of both the Seaview Tract and the subject property.
A primary concern of our investigation was a determination of the eastern
boundary of this possible landslide within the site.

The controlling factor of much of the sliding within the Portuguese
Bend area is the regional seaward dip of the beds. It appears the major
s1iding has occurred along unsupported bedding planes caused by erosion of
the bedrock at the -base of wave-cut terraces, including the present seacliff.
Numerous zones or planes of relative weakness are present in the bedrock of
the area because much of the tuffaceous material has been altered to bento-
nite. This bentonite is characteristically subject to volume changes in
response to moisture content and typically has low shear strengths, especially
in previously sheared material under conditions of high moisture content.
It is readily apparent that high moisture content and the presence of ben-
tonite layers in the bedrock are also factors contributing to the development
of landslides in the area.

The axis of the "Drainline Monocline-Anticline" which crosses the north-
west portion of the subject property, marks the relatively abrupt departure
of the underlying structure from that of the regional geology. The area of
this abrupt change is very similar to structural and stratigraphic conditions
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in the axial region of the “Borderline Monocline" north of Palos Verdes
Drive South. Steeply dipping beds in the downturned 1imb of this fold
appear to structurally control the easterly extent of the adjacent active
slide. In a similar fashion, the "Drainline Monocline-Anticline" would
1imit the southeasterly extent of any landsliding in the seaward dipping
bedrock northeast of its axis. An exact determination of the boundary
condition may not be possible as it would require additional concentrated
. deep subsurface exploration, detailed stability aralyses and determination
of other parameters beyond the scope of this investigation. The easterly
1imit of the possible "Klondike Canyon" landslide (area of unconfirmed
stability) shown on the geologic map (Plate I, scale 1" = 80') was deter-
mined by interpretation of possible slide related topography and data
showing the continuity of geologic features east of this line.

Photos pre-dating the grading of the Seaview Tract show a relativiey
prominent drainage gully crossing the northwest portion of the subject pro-
perty and the Seaview Tract (see photocopy, Figure 1). This gully is
essentially straight (discounting the redirection of the drainage .associated
with the construction of Yacht Harbor Drive) and proceeds in a northeasterly
direction to a point approximately under the present location of Lot No. 107
in the Seaview Tract. At this point, the gully is less distinct, becoming
more of a drainage swale which turns relatively sharply to the northwest
(passing approximately under the intersection of Dauntless and Exultant
Drives) before becoming indistinguishable at the edge of Klondike Canyon.
Northwest across Klondike Canyon from this point, small but relatively
distinct grade breaks are evident crossing the two knobs of the adjacent
ridge (Parcel 11).

Adiacent to the landward side of Palos Verdes Drive South, a smaller
parallel arcuate drainage course branches off of the previously mentioned
northeast trending gully. This swale or slight depression trends in a north
to northwesterly direction, passing through the approximate present jocations
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of Lots 2, 3, 27, 28 and 29 in the Seaview Tract. This shallow drainage
becomes indistinguishable near the head of the very distinct scarp of the
"Beach Club" Landslide.

The relatively recent tension cracks in the pavement and minor house
distress noted by Stone and Associates in the Seaview Tract are located in
those areas formerly underlain by these arcuate drainages. Stone and
Associates have reported that this damage is related to a small amount of
movement of an ancient landslide mass (the "Klondike Canyon" Landslide).

It appears that the drainage in this area may have been locally con-
trolled by landslide-related features; both by the actual "break" in the
topography (scarps) created by landslide movement, and the tendency of the
surface water to create drainage paths in the less resistant landslide
disturbed material (tension cracks, shear zones, etc.).

The seaward extension of the previously mentioned drainage gully cut
a deep ravine in the face of the seacliff which was filled for the construc-
tion of Yacht Harbor Drive (“Drainline Fil11"). Marker beds No. 1 and No. 2
and the siliceous siltstone above them are exposed in a prominent outcrop
immediately southeast of the "Drainline Fi11". The continuity of this out-
crop with exposures of the same beds extending hundreds of feet from the

shoreline indicates these beds are
concerning the stability of the area between this fill and the "Beach Club”

'in place". Definitive conclusions
Landslide are precluded by the presence of complex folding and sheared

(tectonic?-flexural slip) bentonite in the borings (B-106, B-110, B-119,
B-120) and lack of bedrock exposures in the seacliff and intertidal zone.
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Displacements Possibly Related to Landslide Movement

The relatively subdued nature of the scarp-like features in the head-
ward portion of this possible landslide indicate ground displacements have
been minimal since the development of the present topography. Evidence
for recent movement of a landslide is based on slight surface deformation
and tension cracks within the northwest portion of the Seaview Tract and
surficial cracks or fissures extending a distance of 900 feet across un-
developed land on either side of Klondike Canyon (Stone, December 10, 1980).
Measurements taken in slope inclinometers beginning in February, 1981, have
shown no movement indicative of landslide displacements.

Location of Shear Surface

Information on the location and depth of a slide surface is Timited
to three borings (B-2, S-1980; F-5, CWDD; K-5, LRA) in the headward portion
of the possible Klondike Canyon Landslide. A two dimensional projection of
the lowest, (basal) shear surface noted in these borings is a nearly horizontal
straight 1ine between the borings. Based on‘projection and correlation of
the "Volcanics" in R.P.V.-3 (K-4A) to an equivalent horizon in F-5, this
shear surface would be located approximately 67 feet stratigraphically
below the base of the Portuguese Tuff. In the toe area of this possible
landslide, the equivalent horizon is approximately 124 and 107 feet below
sea level at locations R.P.V.-1 and B-112, respectively. Using the pre-
viously noted tentative stratigraphic relationships between the top of the
Portuguese Tuff and the marker beds, this same horizon is located at a depth
of 310 feet below sea level at location B-114. If ground cracks and slight
surface deformation on Parcel 11 and near the intersection of Dauntless and
Exultant Drives are related to a landslide, the plane of movement is
probably located below the Portuguese Tuff. Tension cracks in Palos Verdes
Drive (frontage road) and Admirable Drive could have resulted from movement
along a landward projection of the “Beach Club" Landslide shear surface, which
is above the Tuff.
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Setback Lines

Favorably dipping strata in the c1iff face minimizes sliding potential,
and the threat of seacliff retreat is considered to be low. Based on a com-
parison of aerial photographs (1928 to present), the cliffs have shown no
detectable retreat in nearly fifty years. The slide and talus accumulations
at the base of the cliffs probably serve to protect them from wave erosion
and reduce the threat of undercutting.

A foundation setback from the present rim of the seacliff has been
delineated on the attached geologic map (Plate I, 1" = 8Q'). This line
was determined by whichever of the following criteria provided the Targest
setback.

1) A minimum arbitrary setback of 50 feet from the top of the slope.

2) A 1.5:1 projection from the base of the seacliff.
3) A 1.5:1 projection from the base of the steepest portion of the
cliff face.

This building setback is recommended to allow for possible Tocal slumping,
ravelling and erosion of the cliff edge.

As a precautionary measure to account for irregularities and unknowns

regarding the exact location of a possible slide edge, a tentative setback
of 50 feet from this area of unconfirmed stability is recommended. -
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Portuguese Tuff

The occurrence of the Portuguese Tuff within the subject area is
important not only because it is a distinctive horizon for structural control,
but also because of its relationship to the large scale landslides evident
in the area. The close relationship of the Portuguese Tuff to these large
failures is due primarily to its structural position (unsupported beds dipping
seaward). The relative weakness of the altered tuff beds (bentonite) prevalent
in the stratigraphic interval bordering the Tuff is also an important factor.
Under conditions of high moisture content and previous shearing (flexural
slip or landsliding) the shear strength of these bentonite layers decreases
considerably.

Other probable factors in the occurrence of these large scale landslides
are the expansive and essentially impermeable characteristics of the bentonite.
Volume changes associated with intermittent wetting and drying of these clay
layers could create distinct planes of weakness in the bedrock interval.

The relatively large thickness of the Portuguese Tuff acts as an effective
groundwater barrier. 1In addition to the decrease in shear strengths generally
commensurate with high moisture content, trapped groundwater (R.P.V.-1) in
seaward dipping strata below the Tuff would create hydrostatic forces which
could significantly effect the stability of the overlying bedrock. Perched
groundwater in the stratigraphic interval immediately above the Tuff would

create similar forces and conditions.

In the western and central portions of the Klondike Canyon area, the
Portuguese Tuff is well located in a number of borings and by exposures in
the canyon itself. No known exposures of the Tuff exist east or southeast of
those found in Borings B-117, B-105, B-18 and B-112. No evidence of the Tuff
was found in relatively deep Borings B-110, B-1171 and B-114. Structural and
stratigraphic relationships show the abrupt folding of the "Drainline Monocline-
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Anticline" has put the Portuguese Tuff below these borings at considerable
depths below the ground surface. The absence of exposures to the southeast
is consistent with the general deepening of the stratigraphic section evident
from bedrock exposed in the intertidal zone south of the "Maritime Anticline".

Maritime Sill

The abrupt termination of the "Maritime Sil1l1" at the apex of the
“Maritime Anticline" was the subject of some concern in the review of our
original geotechnical investigation performed by Robert Stone and Associates
(dated April 7, 1981, Job No. 1750-00B). The marker beds immediately above
this sil]l are symmetrical relative to the axis of the anticline, so it is
reasonable to assume that the section above the sill is continuous or un-

broken across its axis.

At least one stringer of basalt and an associated area of highly
silicified (hydrothermally altered?) bedrock is present on the south 1imb
of the probable easterly extension of the "Maritime Anticline". No evidence
of this basalt or hfgh1y altered bedrock is evident in the north 1imb of this

anticline.

Structural relationships in the geologic sections indicate the "Maritime
Si11" is Tocated at approximately the same stratigraphic horizon as the
basalt sill in Inspiration and Portuguese Points. These points appear to
be "islands" of stable bedrock directly adjoining the landslide masses of
the Portuguese Bend landslide complex. Stability of these areas is likely
due to the presence of this large basalt sill. Beds at the heel of these
points are upturned at steep to near vertical angles, and it has been suggested
by others (conversations with P. L. Ehlig) that this deformation may have
resulted from “bulldozing" of these beds by the Portuguese Bend Landslide.
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Similarly, the "Maritime Si11" being a relatively more competent
unit, may have acted as a locus for folding. Gravity folding (resulting
from local uplift or deformation) grossly contemporaneous to the intrusion
of basalt in the area may have resulted in the structural and stratigraphic
configuration at the axis of the "Maritime Anticline".

General Conditions

This report is based on the project as described and the geotechnical
data obtained from the exploration performed at the locations indicated on
the plan. The conclusions and recommendations do not reflect any variations
that may occur between the test holes. Our firm should -be notified of any
pertinent change in the project plans or if geologic conditions.are found:
that differ from those described in this report, since this may require a
revaluation of the recommendations. This report has not been prepared for
use by parties or projects other than those named or described above. It may
not contain sufficient information for other parties or other purposes.

This report has been prepared in accordance with generally accepted
geotechnical practices and makes no other warranties, either expressed or
implied, as to the professional advice or data included in it.
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APPENDIX - SECTION I

BORING LOGS BY MOORE & TABER FOR PALOS VERDES PROPERTIES

B-1 through B-7; Job No. 2376-80, January 10, 1977

B-8 through B-19; Job No. 377-417, May 23, 1977

B-101 through B-109; Job No. 380-462, February 6, 1981
B-110 through B-120; Job No. 380-462, November 23, 1981

TEST PITS BY MOORE & TABER FOR PALOS VERDES PROPERTIES

TP-101 and TP-102; Job No. 380-462, February 6, 1981



MOORE & TABER
TEST BORING LOG

CONSULTING ENGINEERS AND GECLOGISTS
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TEST BORING LOG
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TEST BORING LOG
TYPE 24" Bucket Auger ELEVATION 208 {BORING 2
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TEST BORING LOG
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TEST BORING LOG
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TEST BORING LOG

TYPE 24" Bucket Auger ELEVATION 178 IsoriING 5
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25 4

. AT Th Y
L}t\‘\

w
o
4
N
N

MARINE TERRACE DEPOSITS
Gray & white coarse SAND & GRAVEL with

35 many & to 12'" BOULDERS
Caving
40 A . |
Lﬁ Refusal E;e to large boulder AS
- NOTES:
—d
1. No groundwater
ZE | w I L |2 | THIs BORING LOG SUMMARY APPLIES ONLY AT THE TIME
wl w2l 25 | 3 3 aS| Tz < 2| 34| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
SElEstss | SR |5 |Fg| 2= £213%| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
% 32 2 B s g |z ;E& <x]=o
&3| e~ x a |& v la 271z | LOGGED BY pJa DATE 10/25-26/76




MOCRE & TABER CONSULTING ENGINEERS AND GEOLOGISTS
TEST BORING LOG

TYPE 24" Bucket Auger ELEVATION 122 IBORING 6
Bag| 1 ;-2 Disturbed Terrace Deposits —
s
e Reddish-brown fine SANDY SILT with SHALE
_ 5 e fragments
83 18.2 |2 |2.5] 2 i";'
;
4
ts
e
o
1 )
o| 81 |23.5|1 2.5 3 %)
3
r
_— 15 (éray and orange CLAY with SHALE
7513l 97 [23.6 6 |2.5 4 ; sgrente
.;; , Disturbed Altamira Shale -
o E Gray, orange and brown interbedded SAND-
E : STONE, SILTSTONE & CLAY. Many gypsum
106 114.21812.5 s 2 ’ seams and minor shear planes.
’ Damp material
/
i 25 Shear Surface
i ol 1/2" GYPSUM layer in BENTONITE seam.
| : Some water seeping at 24-1/2 to 25-1/2'
Gray-brown and orange interbedded
30' SANDSTONE, SILTSTONE & CLAY with
_ 8ypsum seams, Material denser than .that.
above 24'
a A A
-
-
= 35 ¥
@ NOTES :
@
e
g 1. No groundwater
@
] 2. No caving.
~—
<
o
v
e,
3
+
L) -
p—y
o)
)=
=
l
et | - TIEEE _ |3 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TiME
wllelzg | 3 NEFI z. <3]®2| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
zl8s 55 | R RS Rl B P w 2| 3<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
5l g3 »= 5 & ,:‘;:‘ :’,;,EU
s | &= 2 #!g a 3 H 271z | LOGGED BY pJja DATE 10/27/76




MOORE & TABER CONSULTING ENGINEERS ANG GEOLOGISTS
TEST BORING LOG

TYPE 24" Bucket Auger ELEVATION 197 |BORING 7
B SOIL
i "L| Reddish-brown fine SANDY SILT with SHALE
N fragments
N Disturbed Terrace Deposits -
o4 B Yellow-brown fine SANDY SILT with SHALE
‘i fragments
~
I N
1 < Orange-brown fine SANDY SILT with SHALE
92 14.8 312.5] 1 - fragments
'
F4
74
7
1 7
A
i
-
4
2 f
93 {15.7 | 3[2.5] 2 .
4
s
rs
254l 7
4
4
- 4
: |8 %
f, ’
% ot
-t 4
C ‘
=] ’
3 V4
:
3 ’
F4
<
”,
s
4
r'd
I'd
40T T
[lLlk>
P
’,
4 ~
Gray and brown thickly bedded SILTSTONE
with many 2" beds and gypsum seams
8 == Continued
A
- w T L |3 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
wl 2 | 23 = ogla | *|= <ol %] AND LOCATION INDICATED. SUBSURFACE CONDITIONS
21gsl 55 | S SN sl 2|0 £202<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
=213 5 ’_: - O:: :i‘:k t-,__E‘-J‘
e g2 1 3 5@ e T 37z | LOGGED BY PJA DATE 10/27/76




MOCRE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG
TYPE _ 24" Bucket Auger <n |ELEVATION 197 [BORING 7 Con't

2 - Sheared Material -
= Yellow, brown and gray mottled CLAY
= with many SILTSTONE fragments
j g
& 5544
=]
1}
— y
= | Altamira Shale -
5 Gray and brown thickly bedded SILTSTONE
oo 60 with many 1/2'" siltstone beds and
P LN gypsum Seams
k- .|
= NOTES:
— 1. No groundwater
3 = 2. No caving
o —
W
@ A
e
g
]
&t
g
o
o
=
—
EL » el ] w o |2 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
vl sl 23 | 5~ g |a 1 el - <2 | AND LOCATION INDICATED. SUBSURFACE CONDITIONS
=z|%=z| a5 O 3 N il e o 3«<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
SRR R EH B R
= = 2 2 |=~ w a2z




MOORE & TABER

CONSULTING ENGINEERS AND GECLOGISTS

TEST BORING LOG

97 16.0 82.5] 1

73 [25.3 | 6{2.5] 2

TYPE 24" Bucket Auger ELEVATION 212 [sorinG 8
_4$Fi FILL: Grav $SAND with trash debris
4 (concrete, bricks)
Hﬂ‘.:
< Reddish-brown SILTY SAND with SHALE

fragments, including scattered boulders

OLD SOIL: Black CLAYEY SAND with SHALE
fragments

DISTURBED TERRACE DEPOSITS: Brown SILTY
SAND

20

... Reddish-brown SILTY SAND with
SHALE fragments

25
o
L]
E
= H
o
s/ 304 ... Yellow SILTY SAND with many
E 83 {21.5 |13]2.5] 3 SHALE fragments
@ 5 ; o
=
@
-
357
40
... Larger SHALE fragments (6")
j— 45
|
/F5 [ ] BASE OF SLIDE: Thin sheared zone of
. orange CLAY overlain by 3" layer
= . of sheared CLAY and SAND
Sow :g
25| S0 ALTAMIRA SHALE: Gray, black and
- & li__1 brown thinly-bedded SILTSTONE.
pE - Dense hard material (very slow
12 : - ‘drllllng) 1
= Y & Y
o E w 'é ._".; a2 ¥ g _ THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
G ‘é’._ e 3 > _ | : - z & Eg “’: AND LOCATION INDICATED. SUBSURFACE CONDITIONS
=3 g; 8 | =& g N e <2 3<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
- 2l =5 o 3 - ™ “-]ko
sTlE2 | % (2|37 3z 27z | LOGGED BY PJA DATE  2-24-77
Job No. 377-417 - May 23, 1977




MOORE & TABER CONSULTING ENGINEERS AND SEQLCGISTS
TEST BORING LOG

TYPE 24" Bucket Auger ELEVATION 135 [BORING o

—if-_ DISTURBED TERZACE DEPOSITS:
& Reddish-brown SILTY SAND with
- ] SHALE fragments
5
86 | 15.7] 7]2.5) 1 F~
~
4
= Increasing amounts of SHALE
fragments. Up to 6" wide.
@ 10
]
=
1V
=]
-
C
g LS SHEARED TERRACE AND SHALE:
2 o Reddish-brown and gray SILTY CLAY and
o TSTONE
gs | 17.2| 3|2.5] 2 Z SIL
(g vab

;‘; 20 4 BASE OF SLIDE: White CLAY bed ~1/4"

o 88 | 25.0[16]2.5| 3 N thick.

5 m ALTAMIRA SHALE: Gray and brown
] SILTSTONE with many gypsum sSeams.
| Very dense v 3" beds

23 A A
— Y r
-
4]
2 8 :
El ] NOTES :
w
]
& 8 1. No groundwater.
B = )
T = 2. No caving.
— —
<
o
L] -
L
1 ¥ —
3
= =
m r—
3
=]
pos | -
—
--1
EE | w e | - L |2 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
el1g.l 23 | S~ [ [28] 2|2, <zl #w| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
=|5/9F] 8 & S S el e ER “2]u<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
B 132 = 9 o 2 3= 3fax <xl<c
s &= | * [3|aT|a|8 3912 | LOGGED BY 54 DATE 2-28-77




MOORE & TABER
TEST BORING LOG

CONSULTING ENGINEERS AND GEOLOGISTS

TYPE 24" Bucket Auger ELEVATION 70 [BORING 10
4
£ DISTURBED TERRACE DEPOSITS: Reddish-
= L brown SILTY SAND with SHALE fragments
© :
— ,:-
w @ o
o S s I B-Y | piscurbed TERRACE with BEDROCK: Brown
& A CLAYEY SANDSTONE with CLAYEY SILTSTONE
=/ 75 | 37. 2.5( 1 BASE OF SLIDE:
@ 2" layer of brown CLAY
S| —
- © X
T = 10 ¥ ALTAMIRA SHALE :
» Hp ":g Gray and brown SILTSTONE with some
e B interbedded SANDSTONE. Many gvpsum
b : seams. Dense material
— - 1' A
< 15
- -
Q
2 -
-
: —
o )
e
E TE
o
-
—
-
]
]
-
= w g -1 o |Z | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
w2 1231 5. g |- i 2| ?#| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
«z|8z| 85 | SR [ |Fg| 2 |xu S2|i<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
L o3| » @ = - Py D By
SREE N R R R 372" LoGGED BY PJA DATE 2-28-77




MOORE & TABER CONSULTING ENGINEERS AND GECLTGISTS
TEST BORING LOG

TYPE 24" Bucket Auger ELEVATION 90 [BORING 11
L DISTURBED TERRACE DEPOSITS:
" —“7] |Reddish-brown CLAYEY SAND with
a *—"/'{‘ many SHALE fragments
Z": '—-A'-_...
w 5 .
FU —
o
— —
n
ki 1
3
o Bag| 1 10 BASE OF SLIDE: White and blue CLAY.
z5 27.2]1 812.5] 2 Blocky, includes some shale fragments
, N Slicks at base, directed downdip.
— Y |ALTAMIRA SHALE: Gray-black & brown SILI-
v \ STQNE with interbedded SANETONE.Densa &
—
® 15 Y firm.
L :
wl
o
o]
-l
g
S NOTES :
— 20 *
< -
° . 1. No groundwater
0 m i
= - 2. No caving.
o
o
g —
5] —
=
-
i
—
H
HE
-

EE w g ey o |3 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
w2 123 | 5. S =3l =|z N 25/ ?%| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
HE PR R I A B @2 J<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
SR A PR FH o

s |z | = 2 |37 3| 2%z | LOGGED BY pJa DATE  2-28-77




MOORE & TABER
TEST BORING LOG

CONSULTING ENGINEERS AND GEQLOGIST S

TYPE 18" Bucket Auger ELEVATION 50 [BORING 12
0 ".::- DISTURBED TERRACE DEPOSITS:
3 "
= 4 |Reddish brown SANDY SILT with many
v 5 SHALE fragments
- 5 a . I
— s Increased CLAY (bentonite.
[4)] H
= -4/ |DISTURBED ALTAMIRA SHALE: Gray and black
S5l ,‘.1“ SILTSTONE and SHALE. Highly fractured,
TFF _‘%any roots, some clay. Slickensides.
o 10
—g—;; - —\31515 OF SLIDE
 FIA -
i8S ] ALTAMIRA SHALE: Gray-black & brown SILT-
iy B STONE with interbedded SANDSTONE and CLAY-
,::U STONE. Dense, unfractured material.
£ 15
L adad - Many gypsum seams.
Zos
r—-
: ‘ﬁ
= B A 4
g 20 - Y
e =
—
- -—
o = NOTES:
” promei
=
2 1. No groundwater.
m -
5 B 2. No caving.
5 0
1
([
H:
-
-’ﬂh—ﬂ
|
EE w § e o |Z | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
sllg.l 28 | 2 0 ] I <3| ”2| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
els|8El & & O 3 SO il il P Co| 3<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
SR N R EEH I P
w - ot o [
s |a= | a |27 518 37z | LOGGED BY PJA DATE 3-1-77




MOORE & TABER
TEST BORING LOG

CONSULTING ENGINEERS AND GEOLCGISTS

TYPE 24" Bucket Auger ELEVATION 115 [BorING 13
X
= ASPHALT AND FILL: Three paved sections
“-;-: interbedded with reddish-brown SILTY
L nt SAND
S TN FILL: Reddish-brown SILTY SAND with
1] SHALE fragments
o |
.6
10 .o
\‘:
= X
o -'..5
f
- 15 Ay
L 82 18,9 ]1512.51 :_‘q
3
b RX
b 20 )
% |
: ««s increased CLAY
PORTUGUESE TUFF: White BENTONITE.
o 69 .5 712.952 Some yellow clay with some gypsum.
/25 25 Generally massive,
L2 24 10
s | 72 [ 40.405)2.9 3
o ;
E
] A |
. L Y
)]
5 NOTES :
2 3
=]
=
o L 1. No groundwater.
- 2. No caving.
-
-
-—ﬂ
P—1
cE " § No| o |5 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
w12, =3 S_ |2 |28 Xz, 22| °=| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
=|519z| a5 | w & :g; dol lzw S2|l<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
o (82 ~ = o -] 3|ax Sr=c
s | a= | = |3 |37|35]s *°1Z | LOGGED BY PJA DATE 3-1-77




MOORE & TABER
TEST BORING LOG

CONSULTING ENGINEEZRS AND GETLLO oL

TYPE 24" Bucket Auger ELEVATION 176 |soriNG 14 ]
LD
—-;:.( DISTURBED TERRACE DEPOSITS:
: Reddish-brown SILTY SAND with some
- SHALE fragments
5
81 14.8| 4]2.5[ 1| 107
15 3
@ .
o~
= 4
-
. .
ol 87 | 17.8] 3|2.5] 2 200
g ks
.J -
87 21.1] 6{2.5| 3| 25 Wk~
o"
P DISTURBED MARINE TERRACE: 3'"to 1' COBBLES
in sandy matrix .
7w 30
o DISTURBED ALTAMIRA SHALE (Portuguese Tuff]
gL | White BENTONITE. Massive and blocky.
sl 6 s1.5(1212.5) 4 BASE OF SLIDE: One-half inch orange
G 1 CLAY with small grains. Slickenslides
ik 35 trend N3OE.
IC: 4 | ALTAMIRA SHALE: Gray-black & brown SILI-
708 d STONES with interbeds of SANDSTONE and
ZRN m SHALE. 1-3" beds,gypsum seﬁms.Dense,firm
g 40 material. Damp. v
. || NOTES :
E -
2
e — 1. No groundwater
5 8 2. No caving.
o 1-4
1}
,D o]
j =}
3 —
u B veac
ot
o -
=] -
jun
£ E w 5 [N =] = o |3 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
sl sl 23 | S- [2 |28 2|2, 25| %4] AND LOCATION INDICATED. SUBSURFACE CONDITIONS
sle8x] 8 3 P ; I W :'.5"; 2<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
sl 122 29 | o g |3Z|3|z< “rx=c
s | 8= | = (3|57 %]% 2”1z | LOGGED BY pJa DATE 3-2-77




MOORE & TABER CONSULTING ENGINEERS AND GECLOGISTS

TEST BORING LOG

TYPE 24" Bucket Auger ELEVATION 112 [BORING 15
& DISTURBED TERRACE DEPOSITS:
e Reddish-brown CLAYEY SAND with many
- SHALE fragments
n
n
o
=
u
)
o)
—i
+3]
el
&
= BASE OF SLIDE: Blue-gray CLAY under-
lain by disturbed and mildly distorted
77 SILTSTONE.
/.r.:v 94 24,11 412.5]1 1
’?3?"‘ ALTAMIRA SHALE: Gray, brown, and black
(Rl SILTSTONE with interbedded SANDSTONE.
dhd 20 1-3" beds. Some gypsum seams. Dense,
firm material.
a
J A
o 25 v Y
=]
W
v NOTES :
E
2 1. No groundwater
o 30
-
o 2. No caving.
L0
Lo
s
- -
m
)
e}
=
o}
rE | w -G - o |3 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
wl| |o : g = § nal ® =z <2{“w| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
Xla|@| T r 3 Iv |wX] w L gl a®
czigz| &85 | =& |5 [2¢] 2|=n w2 &<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
SRR A A EH B
s &2 |5 2|73 2"z | LOGGED BY PJA DATE 3-2-77




MOORE & TABER

CONSULTING ENGINEERS ANC GEQ.OGIETS

TEST BORING LOG

TYPE wx Standard ELEVATION 90 [BORING 17
: :
-23: DISTURBED TERRACE DEPOSITS:
§°] |Rreddish-brown CLAYEY SILT with SHALE
L _1%: fragments
3 S B4
z ¥ 3
Y "*4
=3 "
h R57
"g — l‘
g '~ Gypsum layer
= 1091/
" BASE OF SLIDE:
20 :E \ ALTAMIRA SHALE:
2 15 N ...Brown siliceous SILTSTONE, well-
x| E N bedded, fractured.
wi
& ...Highly fractured brown-gray siltstones
Ly
3
w0 | = 20
<
o
[+¥]
L
g ﬂ
2 | @ 25 ...Layer of blue-gray CLAY and SAND
=
= | PORTUGUESE TUFF: White and yellow
- CLAYSTONE
10
> - Gray and black dense SILTSTONE. Thinly
bedded, some fractured zones with iron
- staining gypsum
- Tuff - white, gray, and yellow CLAYSTONES
359 with some interbedded SILTSTONES
= Brown dense SILTSTONE (n2")
— Tuff - white, gray, CLAYSTONE
Gray SILTSTONE @ bottom of hgle. 1"
g H
al jooeec,
0 | -
9
= -
o
: 8
- —
o 2
-]
|
[(H
-
o |l aa | = S P o |2 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
s.| *3 | 5. g |a8| ==, < 41%<| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
: Jz| € W | SRS |Ze| 2= S2{S<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
-t o ; o 8 X - L :* ;S
sl 3 [3[37]3|% 37z | LOGGED BY pJa DATE 4-15-77




MOORE & TABER
TEST BORING LOG

CONSULTING ENGINEERS AND GEOLOGISTS

TYPE NXM Standard ELEVATION  1cc |BORING 14
" FILL: Pinkish-brown SANDY SILT
™~
S: DISTURBED TERRACE DEPOSITS:
o
SR Pinkish-brown SANDY SILT
N
(B2 Reddish-brown CLAYEY SILT with
4 SHALE fragments
10 ¢
A ... increasing CLAY
-
.';\ Yellow-brown SILTY SAND
15 te
Ay
3 |
3
2 2 =
2 =
K} 2]
ot .
h N |
< 25 . 1
=] } 2
G W
— <
30
3“ =
DISTURBED ALTAMIRA SHALE: Brown,yellow,
I and gray interbedded SILTSTONES. Highly
35 weathered & fractured with gypsum veins
33'-34', Minor coarse SANDSTONE layers
" ' BASE OF SLIDE: 3" brown sheared CLAY-
" | STONE
ad ALTAMIRA SHALE: Light and dark grav,
- blue and yellow SILTSTONE and SANDSTONE.
& Some fracturing. Three one-half inch
. clay layvers (39',40" and 40.5").
e 3 J“. Predominantly dark and light gray
g 43 SILTSTONE
= Gray, white and yellow CLAYSTONE (Tuff)
- highly fractured & weathered, rust
2 4 1 staining. Gray at 46', white at 47'.
2 50] Dark gray and black thinly-bedded
3 ’ SILTSTONE. Hard, dense, lightly
ki 9 fractured.
el
gl 5 ] Some blue CLAYSTONE beds @ v 54'.
~| = - IMis BORING LOG S UMMARY ARRLIES-ONLY-AT THETHME—
= - ;t" :? § § L] z |2 1D b
of2e| X2 I O -l I 25 "5| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
a2 =9 | =& (5128 2|zx w I U<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
s703=z | g B |3=3|5%  [5HE°
a |wm w |a 271z | LOGGED BY PJA DATE 4-18-77
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MOCRE & TABER

CONSULTING ENGINEERS AND GECLOGISTS

TEST BORING LOG

TYPE XX Standard ELEVATION 155 [BORING 18 ¢conc's
32 Blue-gray thinly bedded SANDSTONE and
@ ; SILTSTONE
] H PORTUGUESE TUFF:
- et
== 60 Blue-grav SILTY CLAYSTONE, dense,
- 8 hard material.
—
ol 9 .. Blue—gray interbedded SILTY CLAY-
. STONE and TUFFACEOUS CLAYSTONE
w
o] 1° B3 ... Blue-gray, thinly bedded SILTY
g ‘ CLAYSTONE
™)
Lo 8’ ... Blue-gray TUFFACEOUS CLAYSTONE
n_. P
5 ... Blue-gray SILTY AND SANDY CLAYSTONE
-
4]
=
-——*

- w L ﬂ _] = 3 g THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
wl 18,23 | 5 _ g |=3| =]z . <3| "»| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
s2|35| 25 | S |S [FE|2|z5 [S2JS<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.

ol |2 = 5 g |== aw s oy
s =13 3 laT|3E 37z "| LOGGED BY pJUA DATE  4-18-77




MCORE & TABER CONSULTING ENGINEERS AND GECLOGISTS
TEST BORING LOG

TYPE Mud Barrel (2") ELEVATION 75 |BorRING 19

DISTURBED TERRACE DEPOSITS:
Reddish-brown CLAYEY SILT

[
N

[ [

Approximate base of TERRACE

w
LT T 1
AR BRRYSERRY Y \
SRR

DISTURBED ALTAMIRA SHALE: Yellow-brown
thickly-bedded SANDSTONE with many gypsun
veinlets, some interbedded orange and
gray SILTSTONE

10

3
—
L
= —
1 1] ]
L]

... Interbedded gray and rust SILTSTONE
and yellow CLAYSTONE (v1/4" beds)

4' ... Brown and gray interbedded SILTSTONE
and CLAYSTONE.
20-“ /

10°

16°

Gray and dark brown SILTSTONE with some
interbedded CLAYSTONE. Fractured and
weathered along bedding.

™

"

LY
Landslide Mass

[}

/2% 25 " "
v6" white and orange TUFF and 6" brown

SILTSTONE fragments

|

Ly
[ ]
IS

323255 35 5
S b S o a3 M,

10 ... Hole ended due to circulation loss
and poor core recovery. Did not
I[: encounter undisturbed material.,
4

r 4

]

I

I

[ ]

]

LT 01 11

|

|

|

THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
AND LOCATION INDICATED. SUBSURFACE CONDITIONS
MAY DIFFER AT OTHER LOCATIONS AND TIMES.

[
GEOLOGIC
uNIT
CORE N1
INTERYAL
{INCHES)
FEET
MATERIAL
SYMBOL
UNIFIEL SQIL.
CLASS

MOISTURE
(%)
BLOWS /FOOT
SAMPLE SIZE
SAMPLE Nt

DEPTH IN

LOGGED By PJA DATE  4-18-77




MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE 24" Bucket Auger ELEVATION 227 |BORING 101

/4 CL| TOPSOIL: Brown SILTY CLAY with a few
- scattered rock fragments
hY
5 A TERRACE DEPOSITS: Brown CLAYEY SILT
\ and SILTY CLAY with rock fragments and
N a few small COBBLES (up to 6" in
\S diameter)
L
NV,
3R.5(1 = ;
Y
' ...becoming orange-brown CLAYEY SILT
D with rock fragments at 14'
L3 T;' ...scattered layers of fine to medium
\' orange-brown SILTY SAND; numerous
rock fragments and small COBBLES
n SOW N form a relatively well defined,
i 5 3R.512 20 g slightly irregular, basal contact
/ at 20'
"
7/ Yellow-brown CLAYEY SILT with rela-
25 / tively few or no rock fragments
7
7,
0
7k.s|a]’ %
’
7,
’I
7,
35 ’
Z ...some scattered layers of orange-
brown SANDY SILT and less commonly
1+, SILTY SAND at 37'
VZ/
40 (7, [
62.5] 4 e : —
gﬁ Orange-brown SANDY SILT with rock
N fragments; relatively well defined
i% irregular basal contact at 50'
45 JAN
3
50 X .
g ——-- Continued
| £ w L3l =] L |3 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
ol w2 2z | 5. 18958] X (=, 22| %] AND LOCATION INDICATED. SUBSURFACE CONDITIONS
zlzlE3] 45 PR 3 PN il el P =2 S<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
Bol3E| 28 | 5 |EQEZ|§|EY  [sfEe
~ ~— -—
g3| 5= | = [3§5T|3|& |51z |LoceED BY DATE

Job No. 380-462 -



MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE ELEVATION |BORING 101 Cont.
7R.51s | S0~ ,
7 Orange~brown CLAYEY SILT with few
A or no rock fragments
55 &
,l
I’
¥ ...some scattered layers of SANDY
A SILT at 58'
/
60 p
8R.5]6 7,
7,
7
7,
6504 W
2
’/
(J
i
’I
7,
(4
x.q - - PRSI E—————
75 1 e
3 MARINE TERRACE: Rounded COBBLES (up
ja to 8" in diameter) and rock fragments
(rounded to subangular) in a matrix of
brown fine to coarse SANDY SILT
sadlt ] (slightly CLAYEY); increasing SAND,
matrix becoming fine to coarse SAND
at 74'
=l - S 4:* - N "
1
NOTES :
1. Refusal on 12" rounded COBBLES
at 77°.
2. Slight caving below 74'.
3. No groundwater.
4. Backfilled 8/27/80.

2l EE | v |58]E o] e L |Z | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
ul I98] 25 | 5~ §$ sl ==z <31 “4| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
elzlzg| 85 | & [eWF8| 2| wgE<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.

&l [z @ o = a k a«Xjko
2| 8= | = §-§ T 27z | LOGGED BY STK DATE 8/26-27/80
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MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE 24" Bucket Auger ELEVATION 212 |BORING 102
Bag | 1 % TOPSOIL: Dark brown SILTY CLAY with
20 CL| some small rock fragments
s 17
5.5 2 %
.'.‘: g
oY TERRACE DEPOSITS: Brown SILTY CLAY
: and CLAYEY SILT with rock fragments
10 NY and a few scattered COBBLES (up to
"N 4" in diameter)
N
NN
:\
5 LIS
412.51 3 1 ~
7 -
5
’ Light brown fine SANDY SILT
el
20 )
7{2.5] 4 ,’
A
‘s
ol
2
25 .,;
! 7
’
P LS
o
30 ”
|
i . . A ’; «~resincreased rock fragments and some
' N small COBBLES from 31-34' and from
~ 36-38"
35 k.
L
N
.
N
Y
so Y7z T
),; Color change to light brown; scattered
i layers fine SILTY SAND
T
45 Y
L
2]
%
]
50 4 ¥4~ - Continued
z EL w HEEI o |3 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
wl |95l 25 | 3 - §*¢ mal == 23| 2%| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
=zlcs 85 | 52 [S%|Ee| S |zu w2 i<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
B°(33 x5 | 2 [B§lEZ|3fsc [sHES
23| o = = adls a8 1z | LOGGED BY DATE
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MOORE & TABER

TEST BORING LOG

CONSULTING ENGINEERS AND OEOLOGISTS

|BoRING 102 Conc.

TYPE 24" Bucket Auger ELEVATION 212
ELN [
ke
%
55 ;; -+.increased rock fragments and
'(a some small COBBLES at 56
s
¥
o il §.7]
‘e
65 %
7
shar1 ey MARINE TERRACE: Transitional from 67—
Bag| 5| 70 L3 68'; becoming black to orange fine
g 2% to medium SAND with scattered well-
rounded COBBLES and shell fragments
at 68'
— 4 Ax
L4
NOTES :
1. Refusal on COBBLES at 71°'.
2. Slight caving below 68'.
3. No groundwater.
4. Backfilled 8/28/80.

ZEE | w 5 el 2 |5 .| THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
dlalss) 25 [ S 1B (58] |z. [ia ow| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
=isleg 85 | B & g 28] 5|z w5 E<| MAY DIFFER AT OTHER LOCATIONS AND TIMES,
» JF) r @ o F e a W =

|88 &= | = |2 |37 35 2 |LoceED BY sk |pATE 8/27-28/80
Job No. 380-462 -



MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG
ELEVATION 189 |soriNG 103

TYPE 24" Bucket Auger

Bag| 1 FILL: Light brown SANDY SILT with
scattered rock fragments and small
bits of organic debris, relatively

5 ‘ dry and loose - becoming dark brown
1 12.5) 2 | SILTY CLAY at 3'; relatively moist
E . and loose
10 :
1 |2.50 3 B
|
By
]
15 Il e
B
. r
B0
-} ...relatively drier at 18'
20 U |
3 {2.50 4f Y24
B
[
|
25 Jll B
|
B
= ...6" piece of leather strap in fill
nveog pPrientption 30 JE at 28'
56 W bf nag.xra]];fa 2 2.5] s B0
EEOuHGY SUTIap [I ; TERRACE DEPOSITS: Light brown SILT
‘ : i! -{slightly tlayey) with scattered rock
I. fragments; scattered layers of light
35 |= brown fine SANDY SILT
H
Hy
40 '\:
!. -’fﬁ
L1
BE
45 M N ...increased rock fragments at 47'
= S forming a relatively well defined
rgg‘ ] basal contact at 48'
] Light brown SANDY SILT
50 = r—<— Continued
|
]
=
z EE w ’_"iiﬁ -~ o 4 g THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
dL¥E] 2 )} 5. NE ) Bl 22| 9| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
£l HEr R AN I I G§]S<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
Jx| > = o 8= = a k <X jro
352 | 2 |BY3-|3|2°  [F9:"[CocseD BY DATE
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MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE i ' ELEVATION . ~[BORING 103 Cont.

7

50 ; . .numerous sub-rounded to sub-
angular (predominantly tabular)
SHALE fragments in a brown SANDY

55 SILT matrix from 50-55'

MARINE TERRACE: Brown fine to medium
SILTY SAND with rock fragments and
small rounded COBBLES

6041 | A A

-

—*

= NOTES :

B 1. Refusal on COBBLES at 57.
2. Slight caving below 55'.
3. DNo groundwater.
4. Backfilled 8/29/80.

z| tF | w g Mol e o |5 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
ellsel 2z | 5. € 7852, 221%%| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
é slesfas | =8 (s |28( 2=y w3|S<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
gz » @ ) E 3 ak arjio
231 &= | = § T3 |. 2°z | LOGGED BY STK DATE 8/29/80

Job No. 380-462

I



MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE 24" Bucket Auger ELEVATION 183 TeorRiNG -~ 104
FILL(?) /SLIDE DEBRIS(?): Light brown
SANDY SILT with rock fragments and
scattered COBBLES (up to 6" in
5 diameter)
4
J‘
10 7
b
7]
g |
15 e
3
i4
.{
el
20 Y
R SLIDE DEBRIS: Rock fragments and
] COBBLES in a light brown SILTY SAND
‘ matrix; relatively dry and loose;
25 I scattered white limy patches
P
.\‘::‘l
N Y
.:{]
th
30 N
..:}‘;‘ S B ew = fbe iy
I >
ﬁ%- sheay surfgce 35
i BEDROCK: Thinly interbedded brown
and gray (tuffaceous?) SILTSTONE;
scattered thin beds of black SILTSTONE
i ; and gray fine (tuffaceous?) SANDSTONE;
B sw 40 well defined slide surface at 34',
’ gypsum encrusted striations on slide
surface; abundant gypsum seams, most
. commonly parallel to bedding
N7
1o 3uf” 45 | Thinly interbedded gray to black
SILTSTONE; scattered thin beds (up to
3") of hard, black SILICEQUS SHALE;
slightly decreased gypsum
~
50 N ' 1' )t'
NOTES:
1. Refusal on siliceous shale(?) @ 50'.
2. Slight caving between 19 and 26'.
3. Very hard drilling below 34'.
4. Backfilled 9/2/80.
| EE | w |5 |82 4 |2 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
wl |95l 25 | 5. S 1 Bk 22| #%| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
£ls HER R AR EE I Y- wli<| MAY DIFFER AT OTHER LOCATIONS ANO TIMES.
| > @ ry = " > o
HEER RN R ENEIE 31z | LoGGED BY  STK [DATE 8/29 & 9/2/80
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MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE 5-5/8" Diameter Rotary ELEVATION 235 |BORING 105
% SOIL: Brown SILTY CLAY; large
CE surficial soil cracks (up to 3" wide)
7
5 4 |
N TERRACE DEPOSITS: Light brown to
o orange-brown CLAYEY SILT with rock
N fragments interbedded with scattered
104 N layers or lenses of SILTY SAND with
N rock fragments
%)
N
N
)
15 »
~
%
~
N
A Y
N\
\
20 ,
)
LY
.
~
~
25 N
A
~
N
4 \\
30 .
%)
~
>
LY
.
35_1 .++.increased SAND and rock fragments
= from 35 to 44 feet
N
A%
Y
~
40 JIl R3S
3
N
~ Y
Y
i
\\
45 ! :\
\\
~
N
\\
. Y
N
50-. _: == Conk.

HET R e B 4 |2 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
el |8l 2z | S_ 2 |=&] ==z, 22| ®%| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
=zlcs| 85 | & [s |de] 2= G2 d<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
5 |Ss % - ° § 3= 3 Ew g

8| o= = a | s |a *1z | LOGGED BY DATE
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MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE |ELEVATION |BORING 105(Cont.)
48]2.5| 1 ;
55
60
65
70
|
]
&
75
K
B
]
'l
80. !=
60|1.4| 2 j MARINE TERRACE: Rounded PEBBLES and
&..anhT:s 2 +.~GOBBLES in a black SAND(?) matrix
.'
gs il ¥
&
B3 BEDROCK: ALTAMIRA SHALE - thinly
100]1.4] 3 BN interbedded buff (tuffaceous),
’ [ ] orange-brown and dark brown SILT-
90 il ] STONE, scattered thin gypsum veins
Otientef ool 2.5] 4 l parallel to bedding
By spoete | 1O T
(L40 1bk. i
hTm:mer) o5
Interbedded gray to blue-gray BENTO-
NITIC TUFF and dark brown to black
SILTSTONE with minor yellow-orange
‘ BENTONITIC TUFF
SmTll Bag| °|100 . S
z| £F ” s e 2 |3 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
wl |85 2 s _ §Q ag| ®iz 229! AND LOCATION INDICATED. SUBSURFACE CONDITIONS
szlesl 8 | & |Sald el dixzm w2 S<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
5°132| 28 | 3 f%i R - - ¥
gg 52 | ¥ (385~ d % 3"z | LoGGED BY DATE

Job No. 380-462 -



MOORE & TABER

CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

“[BORING 105 (Cont )}

TYPE ELEVATION
Smdll Bag | 5 ...interbeds of hard black
SILICEOUS SHALE at 100 and 103
feet
Small [B 6 =D
N el Gray to blue-gray BENTONITIC TUFF
massive, no apparent infra-structure;
waxy CLexture
110
75 1.4 7
11 fx
[
=}
[
Snd11 8 Gray TUFFACEOUS SILTSTONE or SHALE;
ngll 1Bag 12 relatively hard and brittle
12
|| Gray to blue-gray BENTONITIC TUFF; ]
13 d | waxy texture with indistinct color
¥ ©| bands or laminations in sample at
' E 150 feet
4 il ] o =
|=¥]
13
140_|
4 4
e NOTES :
1. Drill mud (water) at approximately
57" when left to stand 3.5 days.
15Q) 2. Slope inclinometer placed 11/24/80-
3711.41 1 aluminum tubing placed to the
bottom of the boring; backfilled
with 1/2" well rounded gravel;
153" of tubing (v2' protruding
above ground surface).

z EE w Soll = = o |3 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
85l 28 | 5 - §‘3 4 S P 22| ”2| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
é‘; cxlas | =& |S¥|2e 2 |zm w3lu<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.

Jzf > @ o 3 - ol .
33 52 | 3 (B§)3-| s 3"z | LOGGED BY STK DATE 11/20,21,25/80
Job No. 380-462 -




MOORE & TABER

TEST BORING LOG

CONSULTING ENGINEERS AND GEOLOGISTS

|BORING 106

TYPE 24" Bucket Auger ELEVATION 122
#
&’ FILL: Brown to orange-brown CLAYEY
” SILT and SILTY CLAY with rock frag-
ﬁ’ ments; some areas slightly SANDY
5
_m,
/
” CL
10 g
': ...relatively much less firm and
15 slightly drier at 15'
20 g
25 || %%
el | orienkation| of h ?% SLOPE WASH: Abundant subangular rock
40 g fragments in a fine SILTY SAND matrix

naturpl gropnd 30 ]
- | surfale T :E{ WEATHERED BEDROCK: White BENTONITE
& =§: (up to 1' thick); thinly interbedded
e |neee « Ny dark gray SILICEOUS .SHALE and -brown
28 :\3 SILTSTONE at 30'; fractured into
35 blocky tabs, becoming slightly more
competent with depth; scattered gypsum
parallel to bedding, decreasing below
31'; 1" layer white BENTONITE
at 31'; chevron fold between 32 and 33'
4 4
NOTES:
1. No groundwater.
2. Slight caving between 15 and 29'.
3. Backfilled 12/10/80.
zl EE [ w |5 |82 - L |2 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
1N w2z | S_[e|=8] =|=, <21 °4| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
3t cE| 85 | R& |5 |F¢| dfzn  |SES3[ mar DIFFER AT OTHER LOCATIONS AND TIMES.
2| » @ o T = a W R =]
gl &2 | 2 E A =1z | LOGGED BY STK DATE 12/9-10/80
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MOORE & TABER

TEST BORING LOG

CONSULTING ENGINEERS AND CGEQCLOGISTS

ELEVATION 226 “[soriNG 107

TYPE 24" Bucket Auger
M-
A TERRACE DEPOSITS: Dark brown SILTY CLAY
/4 with scattered rock fragments
v/
s U7
W
7
= A/
10 |} ¥
“
[ Color change to yellow-brown; scattered
15 , layers and lenses (up to 6" thick) of
N dark brown SILTY SAND with abundant
rock fragments
N
20 N
Y, Color change to red-brown
28,
30
: Yellow-brown SILT, scattered small
‘ NS | lenses of dark brown SILTY SAND with
R N abundant rock fragments
354 \
N
N ...becoming slightly CLAYEY at 35'
‘,\.. with scattered rock fragments
) X
40 N
~
b Y
N\
A
MARINE TERRACE: Yellow-brown SILTY
45 - SAND with well rounded PEBBLES grading
into fine-medium oxidized beach sand
with scattered shell fragments and
-%_ well rounded €OBBLES (up to 6' in
25 diameter)
71 cont.
z| £ w = T 4 |5 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
wl Jocl 22 | 5. 8 wl E, X2]1”3| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
zisled| 8S [ SE S |Eg 2z ©Sl3<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
Bl |3 rs ° § - 3 E‘-— <HEo
23| o = = a | ER *7z | LOGGED BY DATE
Job No. 380-462 -




MOORE & TABER

TEST BORING LOG

CONSULTING ENGINEERS AND GEOLOGISTS

TYPE

faerad

BN

55

60

65

70

. W . S . S0, 1. Y8 W T T, W,

4

T RALEARGARRLRRN

Ch o R BB A S R RS B % 88 % 8 88 S N S 8. S % 58S

AR 0. B R

ELEVATION

|BORING 107(Cont.)

BEDROCK: Thinly laminated or banded
hard gray SHALE (tuffaceous?) with
scattered thin (up to 1'") interbeds of
light gray and yellow BENTONITIC TUFF;
SHALE fractured or jointed into blocky
tabs with red-brown oxidation staining
on bedding planes and joints; becoming
more competent below 55'; increased
yvellow, gray and gritty gray BENTONITIC
TUFF (up to 6" thick) with few
scattered thin (up to 2'") layers of
white and light gray BENTONITE below
55!

...6" light gray and yellow banded
BENTONITE at 66! -

NOTES:

1. No groundwater and very slight
caving in Marine Terrace.
2. Careful examinatien of all ben-
- tontte layers showed no apparent
shear surfaces or sheared material.
3. Backfilled 12/12/80.

z| £ F w N - s |3 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
wl |98l 22 | 3. g |= ol < 2| #4| AND LOCATION INDICATED, SUBSURFACE CONDITIONS
slalox| 85 | S & [o |28 2|z wZ|L<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
ERFH =N I LN ) R E STK 12/11-12/80
G| o™ a |w n |la z | LOGGED BY DATE
Job No. 380-462 -




MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE 24" Bucket Auger ELEVATION 225 |BORING 108
il
75 TERRACE DEPOSITS: Dark brown SILTY
I CLAY with scattered rock fragments
54
7,
v/
7,
10 7
’
4 ’
'I
15 /
ts
7
s
20 g Scattered layers or lenses of dark
A brown SILTY SAND with abundant rock
N fragments
25 <
30 :
Y Brown SILTY CLAY and CLAYEY SILT
LU R N . S ) /7 T e & 3 .
35 A ...color change to yellow-brown
“ at 35"
s
iy
40 f4°
7
7
= ...grading into yellow-brown SANDY
[/ SILT at 42'
45 PAA MARINE TERRACE: 6-8" fine gray beach
sand with scattered shell fragments
504 3 4 _Cont.

z oy E w M e g ‘5‘1 THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
wilsel 22 | 5 - S sdl 1= <21 ”%| ANO LOCATION INDICATED. SUBSURFACE CONDITIONS
é‘_‘ sl as | s s [Fg] 2] =n wElE<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.

33 »® ry s - a aXjko
HEEN IR RN EAF 37z | LoGGED BY DATE
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MOORE & TABER

CONSULTING ENGINEERS AND GEQOLOGISTS

30RING
ELEVATION

|BoRING 108(Cont.)

TYPE
VBSE BEDROCK: White BENTONITIC TUFF with
56 8§ thin interbeds of tan and orange-
A brown (oxidized) TUFFACEOUS SILTSTONE;
E-w| 55 scattered thin interbeds of SILICEOUS
TS SHALE between 54 and 56'
A A
v v
60
NOTES:
1. No groundwater or caving.
2. Backfilled 12/15/80.
]
Il
B
B
]
|
| |
[
8
B
B
1
5 -
|
]
B
]
[ ]
|
]
|
]
|
]
|
]
B
||
|
]
i
[

z ,’:'E w § g: = o g | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
xla|>5 E; 2o |2 |0 W . S3] 2| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
£la|ss S gf g |ag|2|zd BE|E<| MAY OIFFER AT OTHER LOCATIONS AND TIMES.

HEEN RN R EE R 39z | LoGGED BY STK |pATE 12/15/80
Job No. 380-462 -



MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE 24" Bucket Auger ELEVATION 224 |BoRING 109
-
5/ TERRACE DEPOSITS: Red-brown CLAYEY
' SILT and SANDY SILT with scattered
5 o rock fragments
_ ,'f/,
.',
o
v‘ﬂ
10 7
!/,_-
!
(.
15 7
s
'r.
20 5
i
£
7
fs
25 %
¢
1]
rd
30 5
‘ ...abundant sub-rounded to sub-angular
,;f rock fragments in a SANDY SILT
o itk 1 55 144 R maxtrix from 32-37%; séattered
‘o layers and lenses of dark brown
35y feo SILTY SAND
{4_ ...yellow-brown SILT with scattered
s rock fragments at 37'; scattered
40 ’a layers or lenses of fine SILTY SAND
1; with numerous rock fragments
5 BEDROCK: Thinly interbedded
S | blue—gray BENTONITIC TUFF and tan to
-, orange-brown (tuffaceous?) SILTSTONE,
%"s"w“-"_ 45 abundant orange oxidation markings;
Smaljl gag 4" brown SILICEOUS SILTSTONE at 45'
TSR Smalll [Bag | 2 Blue-gray hard TUFFACEOUS SILTSTONE
B : (some fossil fish scales); (1" white
If’m* Smalll [Bag | 3 |50 ] BENTONITE at 46'; nobbly and waxy
texture; 2" granular BENTONITIC TUFF
at 47.5"); 2' of light gray BENTONITE
at 48', nobbly and waxy texture
Cont.

2l EF | w o P L |2 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
ul %] 25 3 S 1N 22| s AND LOCATION INDICATED. SUBSURFACE CONDITIONS
£la c3 85 | RE |5 |28 5 |zu  |S3|S<[ MAY DIFFER AT OTHER LOCATIONS AND TIMES.

S| » = o 3 - ok arlo
23] §2 | 2 E =138 21z | LOGGED BY DATE
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MUOURKRE & |ADE K CONSULTING ENGINEERS AND GEOLOGISTS
TEST BORING LOG
ELEVATION |BORING 109 (Cont . )

Light gray BENTONITIC SILTSTONE (tuff?)
with orange oxidation staining

TYPE

55

e — -

Light gray BENTONITE; nobbly and

waxy texture; possible shear surface(?)
1" of lightly sheared(?) light gray
stiff, plastic, BENTONITE at 61';
relatively softer and more moist than
above

Ppssibl

%"’ Shear 60

Stirfacep Smpll|Bag 4

11

A 401

10 5w 65
Thinly bedded dark brown to tan

SILTSTONE with scattered thin inter-
beds of light gray TUFFACEOUS SILT-

STONE and light gray BENTONITIC TUFF
A A

A 1. No groundwater or caving.

' 2. TFour small hand samples taken
during downshole logging.

3. Backfilled 12/16/80.

él v Y M |
NOTES:
=

|

) I D A I O A |

THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
»| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
MAY DIFFER AT OTHER LOCATIONS AND TIMES.

STRIKE
oIP

{ INCHES)

SYMBOL

.

RELATIVE
COMPACTION
DRY DENSITY
(LBS/C) FT)
MOISTURE
(%)
BLOWS / FOOT
SAMPLE SIZE
SAMPLE N%
DEPTH IN
FEET
MATERIAL
UNIFIED SOIL
CLASS

LOGGED BY  STK DATE 12/16/80
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MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE ¢4-7/8" Diameter Rotarv/(ore ELEVATION 185.5 BORING 11U

7
’
1%

7 § ~y A -
_:;; TIPBACE JEPDSITS: Red-brown CLAYEY SILT and
127 SAUGY SILT wizh smail rock fragments

7 A
L4 /A

N\

—_
U o
2 n
1 | | 1 | )|
T e R L T L R QT R C U U ERRRENRRRRS NG
NN ONRTRNAY AN SN ANRAANY \\\\\\\\
TR T T LT AT T L T LR E LT L S WL L. Y

)|
)
AR
A

20 34

AR
NN
5

Y
A

a
|
i
|
|
1
\l\
SN

ARh]

25 J-

ARSI
AN AN
A R

30 3

AR RRAY RS
AN AN
A%

1
TR

35 44 MARINE TEERACE DEPOSITS: Abundant sub-angular
+0 well-rounded GRAVEL and COEELES in a fine

to medium SAND matrix

- 16 o - - — - o
50 IF1 -~ cortinued ...
al w3 ‘ THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
= 1 g o wl o — |l
% AR gl B Z 2 w = LOCATION INDICATED., SUBSURFACE CONDITIONS MAY
. [/}
wo|duwi g 2| g, [ P2 = o I P o|F| DIFFER AT OTHER LOCATIONS AND TIMES.
>|los a2 L a - w [&]
2 lazlaglg |25l 5| = (a3
¢ el |22 5 | § |e <|5|LOGGED BY DATE
8 o z a Sl




MOORE S TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE ELEVATION BORING 110 (cont,)
B EEDROCK (ALTAMIPA SHALE:: Thinly bedded light gray,
=P 2.0 ] 7% ] 5 32° js-1 H vellow and brownr SILTSTOE and *UFFAEEOLS SILTSTONE
g with minor thin interteds of fine SANDSTCHE and
2 _ N EET O . L] BENTONITIC TUFS
55-_3
wo | 2.5 [100% | 15 |2a° [s-2 ”.{E
2 | 1.0 1005 | 20 | - |s-3 1S
4 0.7 11005 | 15 [21° |s5-4 = :& 0.5 foot thick nard SILICEQOLS SILTSTO:E grading
) &\ into 0.3 foot thick hard SILICEOUS FIE SAABSTGYL
AR S { 2.5 | 859 | 45 |23° |S-5 "‘Q
L] interbedded Tight broen SILTSTOME, fine SILTY
| 5] SANDSTCHE and SANDSTONE: siltstone shows some
iX 5.0 [100% | 40 - §-5 85 % dark brown streaks or laminations parallel to
*"“Q bedding; few scattered thin GYPSUM seams on
—E bedding surfaces
I
L ¥ Thinly interbedded and sometimes laminated black,
o ]
X 4.8 1 93| 70 |24 s-7 704_“-‘:-\.} gray and gray-brown SILTSTCHE with minor thin beds
B of fine SANDSTONE; rels tively mucn harder
S
1=
R 3.0 1905 | 60 - 5-8 -~ Same as between 52.5 and €8 feet; some approximately
?5__\ vertical, gypsum filled fractures showing a ore-
SN ferred orxentanrm parallel to the di> of -e hedding
»—-% :
W | 5.2 [100% | 45 |25° |s-9 i
N 1IN
B""‘:: ..fracturing is less sroncunced, color charge <
o gray and dark cray [uncxidized or unweazhered),
Q becoming more distinctly beddec and more
o |solwes]aes |- |so IQ% tuffaceous below 81 set
1S5S . 1.5 to 2.0 inch 33 iTOGITE beds a: 82 ard 85 feet
85 J
[~
"\
s ".\~r Interbedded vlue-zray ENTONITE, cray to black
i | 5.0 hoox | sa |- |sen HSE|  TUFFACEOUS SICKTONE and SHALE; scattered nin beds
H~J] of blue-gray, fine granular TUFF (welde<?); some
op Py vertical fracturing azsarant
_Q . 0.5 foor seft brovr DILTSTONE at 32 feet
0| 5.0 100s | 85 fase [s-i2 =
- MR s
2t L~} Bedded or banded blie-grav %o nlack 2ENTONITI.
] generally aphanitic, tut some layers show a
% coarse granular texzure; 1.0 foot thick clue-gray
. " fine granular TUFF ’«nideC?‘ at 96 feet; .ree-s
5.0 - L / '
. S Ml 1 29 S -Q into flocky fraorerss. some ayrite evident or
=~ fracture surfaces 8
~n g 2
Y- -—— Continued ..,
wo o jwyg TIME AND
= 5y g ” w - D w THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AN
S ||z | =+ g = IZ W T | LOCATION INDICATED SUBSURFACE CONDITIONS MAY
w o qwigg|y Fel S | W =PIl 5 een AT OTHER LOCATIONS AND TIMES.
E o |PS80 a2 F T l-w Qo
S |azZia&lg |28 2| = 2Lz
= E| w e
S 8% |&=|=<| & |o <|i [LOGGED BY DATE




MOORE & TABER CONSULTING ENGINEERS AND GECLOGISTS

TEST BORING LOG

TYPE ELEVATION BORING 110 {Cont.;
6/17 S-13 N
: § Same as above
= R
X 1.5 |190% | 70 |30° |5-14 Y
195 ‘§ Thinly interbedded gray to tlack SILTSTGRE,
‘”‘\ TUFFACEOUS SILTSTCHE, and SKALE; minor thin
. . . . N beds of fine granular TUFF (.elded?); tuffaceous
NX | 5.8 (1005 | S5 |4C° ) S-13 _.§ material shows varying degrees of alteration tc
P BENTOHITE
6/18 Ry B
o ...2.0 inches dars srown SILTSTR.E (Bentonitic?}
”D""\\'\ at 11G feet: sreared(?)
ax | s.0 (oo | 65 |38 |I-1€ _\
‘\ ..increased SHALS and decreased TUFF below 114
15 i feet:; 0.5 inch <hick blue-gray EENTGHITE witn
. i him abundant gyrite inclusions at 114 feet
AX 3.0 83% | 05 |67 £-17 1]
H ..oossible snearec(?) SILTSTONE (Bentonitic?) at
- 117 feet; vertica! hairline fracturing still
H apparent, no macrocrystaline secondary
ax 5.0 80% 40 |67° 5-18 120 ] _\ mineralization evident
x| 3.7 esz| a5 | - |s-19 H \
1254
= - - . = = s ..1ightly sheared BCNTONITE at 126 feet
8/23 : ..becoming more thinly bedded and almost laminated
WX 3.0 | 805 | 45 = 5-20 below 128 feet, relatively much harder
13040 N
4.5 foot thick tlue to dark gray banded BENTCHITE
g | 3.0 83z | 60 |70 |s-21 at 132 feet - gracing into U.3 foot thick very
hard, light gray-trowr, ashanitic TUFF? or
SILICEQUS SILTSTTIE ced: ugper bedding surface is
135 very irreqular {the resuit cf alteration of tne
AX 4.8 85% 1 76° 5§-22 E tuff? or depositioral?}
A
B Hard gray-brown to verv dark brown SFALE, nzar
\ vertical bedding: 3.5 foot relativeily soft darx
1] \ brown SILTSTOME at 134 feet; possible snearec
X 4.0 25% 1130 lee |s-23 ]40‘__4 BENTONITE at 135 feel; 3.3 incn BEWTOLITE (sreares;
filled fracture zcross bedding at 133.5 feet;
B abundant ayrite ‘n BENTONITE beds
X | 5.6 ] 3u:| 15 | - [5-24 B
€24 My |14 705 ] 30 [8¢ [s-28 i
vert. 145 ] |
s 3.4 95| 40 Ll 502 i vertical -eceing at 146 feet, overturning at
burred i 147 feet
X 1.8 [100: | 30 % -2 - L. .I.2 dmen 3ENTOUITE lsnearec) fillec fracture
- across oecding 33 42,5 feet
228 | 'SCH4 AR -~ Continued ...
i b T w - i W | TH!S BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
; % 5, % Eol B z |z W|&| LOCATION INDICATED SUBSURFAGE CONDITIONS MAY
Wofauw gg S . =2l 2 =R} o|F| DIFFER AT OTHER LOCATIONS AND TIMES.
AN EE R R EEHE
@ = €| w @alx
& |8E|® |&=| < | & |o g|t|.0GGED BY DATE
- O




MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE ELEVATION BORING 110 {Cont.)
S/24] X 2.4 sp%| 45 32° | §-<8 _/
| | 0.3 foo: :nick vary hard, light gray-brown apnanitic
X 2.8 | 190%| 30 |vert.| %-23 B TUFF(?) or 2ILIZZ0US SILTSTONE{?}; irregular lcwer
B Sedding surface with vlue-gray BENTOHITE; thin,
15¢ nlastic shear=d lzyers of tlue tc dark gray
oric. 1 BEFITOMITE at 152 feet; bedding near vertical
X 4.3 774 3¢ |erien- £-30 -
g b el ...0.3 foot thick, very hard, light gray-brovn
6/25 ace aphanitic TUFF{?} or SILICEOUS SILTSTORE; ucoer
bedding surface irregular
aX 240 40%| 30 - £-31 1507
- Hard gray-urovwrn tc very darh brown SHALES anc some
interbedded SILTSTONES; scatterec thir layers
X a.s aoz| 35 300 | zo12 of olue-gray ZINT3HITIC TUFF and BENTORITE
165 4
X 2.5 33%) 49 - £-33
R & 2 z 2 =
N-S 17 ...some 0.2 inch Tayers of soft, alastic,
MP 1.3 | 100%) 20 T | 5-34 0. sheared(?) layers of dark brown SILTSTO:E
(Bentonitic?) between 168 and 170 fea*
b/29 | “X 2.7 85%) 40 S-35
i ; gxl 5 40° | s- ]
iX 2:9 35%] 50 0 36 175 | _\
-§
180 4N
HNY
185 4
.36 ...1\
\
H
2 - - z4n - - 190 .._.\
165 A
3
M
20¢ - _ continued ...
o
wofuw THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
g |aef> |¥ Z il i
s |=3|¢ ol g = w|@} LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
ol B $-~3 X s, ’—-3 = B leh o|F| DIFFER AT OTHER LOCATIONS AND TIMES.
(=) 3:1 - l&i wlw SElE 3 & w = c?:
8 |SE|* |&7| < | @ |° g|%|OGGEDBY DATE




MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE ELEVATION BORING 112 [Cont.)
S
N
L
265 ~§
TN
210 | 3
N
N
. 215 4|
/30 o
220
225
230 A A
)y
MOTES
- 1. Losing circulation to a depth of approximataly
] 105 =0 115 feez.
235 2. +oie casec to a depth of &3 feet with 5-incn
T & diametar casing to prevent fluid loss and cavirg
‘hg% in marine tarrace depcsits; nole cased to a depth
H 4€ 77 fzet with 3-inch diameter (iX) casing %o
L crevent “iuid loss.
| ] 3. Steanly aioping (near vertical and overturrea)
“73E 240 E tedding netween 110 ard 175 feet makes core
U | 8 el | 27 TS| £-37 "”& samc ' “ng vary cifficult due tc slignt caving
1 - of zre stsecl, inciined rock fragments ard jamming
- of tre samcie ir the core uarrei.
L] 4, 7rizntac sarcles taken at 172 feet {$-34; ang 242
a feet | §-37;. Sample S-34 shculd be within a range
245 ||| of - 20° “or the strike and * 5° for tne dio.
Jrizn=ztien of sarple S-37 is unreliasle aue 10 3
H Lreacdoun in the sampling methad.
— S, Hole reamed with 4-7/3" ciameter rotary to acccm-
= mocate necchysical leggsing.
a L. 2-ircrh cismeter X)) casing culled ang geccoysical
250 1| loes run 6/33/81; gasma leg rur to a 2ecin of 239
faer; P 1sg run from 1.3 feet [ftop of Zriil mud;
B % 3 fepr; ER Tog malfunciicrirg.
- 7. Zorien nreigted at z cepth of 8 feet witn criil
L mud sacks and ther backfilled and tamped witn the
| ] xeliy ser 771,21,
—
i e & . || THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
R & |ZE5| W | £ |Z wW|E| LOCATION INDICATED SUBSURFACE CONDITIONS MAY
- - n|D
il aa 2./F2 2 or il || DIFFER AT OTHER LOCATIONS AND TIMES.
=)
4\7-\?:'83‘ 421 a""ng
o |wur|wwlw [ZElE] 2 |G%Fl=
€ |Tel|lx |eZ| g | 5 |e <|=|LOGGED BY pe DATE /15 tc &/35,3}
8 o= 2 aol|?
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MOORE 8 TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE 4-7/8" Diameter Rotary /Core

ELEVATION 202.0

BORING 1

1
and ?
7/2

20

30

35

40

45

i

SNANRLY

3

) S (S A T S ¢

AN T
N

1
WA

I 1 1 111
DI

4
1

233

AR
\\\\\\
28 83 3 &%

1

H

L .1

Y
1.1 1 1 1
XY

i

4
I 1.1

Z,

N

N\ MW\
AN AN\NN
A0

\Q:Y
>
A0,

<Y
A\
2

N
RN

AN
AN
NN

N\
\\
3

\\
A\
WK

<< ANARINIAAANN
AL NN \
ACTLLTERERATRE RN TR,

")
‘\<:
A\

NN
33

N
\\Q:\

LN)
AR
AW

N
RN \\\\
A a9 N Y 9y

\*V* \

AR
ARR)
A

A%
N
394"

AR AANM
R AN
AN AR

3GIL: Dark breun SILTY CLAY with small rock
fragments

TERRACE JEPNSITS: Licht brown to red-brown CLAYEY
SILT and fine SAHDY SILT with scattered small

rock frazgmerts; scattered layers or lenses of fine
SILTY SAND with abundant rock fragments

L .. .0n%inued ...

TYPE
CORE/SAMPLE

DATE
CORE/SAMPLE

INTERVAL tset)

REGOVERY
%o

DRILL TIME

(minutes)

IN
FEET

ATTITUDE
SAMPLE N¢
CASING SET

DEPTH

THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
DIFFER AT OTHER LOCATIONS AND TIMES.

STRUGTURE

LOGGED BY DATE
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MOORE 8 TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE ELEVATION BORING 111 {Cont.)
P
17
/A
L—fl:
N
1%
55 4427
S
145
/A
60 "é
14
MARINE TERRACE DEPGSITS: Well-rounded GRAVEL
55 ] and COBBLES in a fine to medium SAND matrix
- i"
R
‘0
)
70 $E
BEDROCK (ALTAMIRA SHALE): Thinly bedded 1ight
75 LR gray to light brown SILTSTONE and TUFFACEQOUS
N SILTSTONE with minor thin interbeds of fine
R SANDSTONE, BENTONITE and hard SHALE,
weathered with abundant yellow to red-brown
A staining evident on bedding and fracture
\ surfaces; scattered thin seams of gypsum parallel
8C J to bedding
S [F (100 | - |52 [54
w |22 | 20 | 20 [BH]s2 | B
- = HAOW R
Mp HI ¢ 15 S-3 «
" > 3550 = ...slightly less weathered below 8Y feet
p~ - - = = = ~,
S [1.0 [ioC - loose[S-4 1 g0 |
e Tz 100 10 {28° S-5
[t ) 20 5 |35° $-6
N
vo [1.3 | 30 s | - |s-7 B
- 95 Hd™x
78 |2 | - -1 -t ] 3
- - 10 UL _ Continued ...
Yoy . lw - | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
S $ = « 251 8 z |=z W|@| LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
w lqwigg|y [ F2) 5 | W |zl 5| DIFFER AT OTHER LOCATIONS AND TIMES.
< [S¥INE|38T|dEl 2] & \kuzl8
o |urlWulw |2l £ | Z w2
& |SE|" |&~| < S |e <|=|LoGGED BY DATE
O - [&) n




MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE ELEVATION BORING 111 {Csnt.)
N
s N
s | | - |- -] -] - IN
Ll .. .0.8 to 1.0 foot nara CILICETUS SHALE 2]
NS at 198 feet
e IR
Y<d GSENTOUITE{?): ({-urz sressure creati. frereased,
drilling smoothly}
o]
1156 4
A
g~ 0.8 tc 1.0 fcot nara SITICCUCS SPALEL?]
125 IR Dark brown SILTSTONE [Petrolifercus); ]
0 & T - - |s-8 33 hard and dense
N Interbedded SILTSTONE{?) and BENTO.ITE(?)
(smooth drilling)
E 3 5 - . - s RS
130
Thinly bedded and sometimes laminated gray to
T 4] 4.0 | €2 50 |30° |s-3 N very dark oray SHALE with scattered intertecs
of TUFFACEDIS SILTSTO/E and blue-gray fire
granular TUFF {welded?); abundant fractur:s,
) _ » 135 | B cenerally near-vertical or steenly inclired ard
RN IR P 65 |2¢ 5-10 00ssibly showinc srefarred orientation zarai’zl
B to diz: portions cf shale sre very hard ard
~§ hrittle isilicified or 2ltersa’; below 133.%
—';‘:-;S feet
WAk
| | o2e | 40 ~ 15T | e
S - Rl 30 [25° |i-il LR ...increased SILTSTORE sezween 142.% anc 14t
_N feat; less critile, 1“2tie or nc fracturing
b aat oz | oo |ere |53 cesdl]
S
pa g BRY
x| a2 ) g | 60 |3z° {5-1e ~$ Vers nard SILICEOUS SILT§TME ‘Ioiomite?,;
strazioracnic tnickress .5 fzat
i o o EEntintied ...
B
—
B |, - - || THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
;' %‘j @ To| W z |z W|T| LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
" =
wizwlSg|2 RS2 o Iii .|| OIFFER AT OTHER LOCATIONS AND TIMES.
2 |S>|NEI3T[221 = | & |[kwZ|8
o |ur E.‘:Ju.lm = E t E &u—ﬁﬂ'—'
§ 1892|® |&7| < | @ |° g|p|LOGGED BY DATE




MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE ELEVATION BORING 111 (Cont.)
o138
g Thinly bedded and sometimes Taminated SHALE
and SILTSTONE with minor fine SANDSTOWE
X 5.0 | 25 40 | 25° | s-15 interbeds; generally hard and brittle (cherty-
altered slightly by basalt intrusion?);
7110 155 | fractured with abundant crarge staining
37°
NX 3.0 | 40 30 | e S-16
R | - | - | -1 - [ - pwo.
1.9 | 62 50 | 27° | s-17
Very hard thinly laminated SILICEQUS SILTSTORE
3.1 90 70 - S-18 (Dolomite?); straticraphic thickness 3.2 feet;
marker bed No. 1
165
I~
_%\ Same as above 161.4 feet
R - - 40 | - - =
170 J[]
--\
7/13 LN
-\
175
-‘—
s
1 ‘{ery hard,)thin]y laminated SILICEOUS SILTSTONE
. N J o Dolomite?); stratigraphic thickness 1.8 feet;
NX 4.3 |70 60 | 25 s-19 180__\'\ marker bed No. 2
3
| | Same as above 177.5 feet
185 |[]
4
N
IS
100 1’3
2 } ) N ) i .
7714 I
B
195 4
IS
IS
2004t ¥ ___ Continued ...
[
B B i , i w | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
ES € |Fgl W | T |Z wlEi LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
ol = < Y. *-.;.’ 2 il o|F| DIFFER AT CTHER LOCATIONS AND TIMES.
< |[SN>{NE|8F 4| = ﬂ-l-u.lzg
a g:.u— 'E‘mm =E r_- 5 &Ju'&')ﬂ:
§ |82|" |8~ < | @ |@ g|&|-OGGED BY DATE




MOORE 8 TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE

ELEVATION

BORING 111 (Cont.)

NI

205 44

7/15

210 J

215

220

225

230 J

Hard SILICEOUS SILTSTOHE; marker bed Ho. 4?

0.6

100

N27E
[ETE

5-20

Interbedded SILTSTONE, TUFFACEQUS SILTSTONE
and SHALE 2

24C

245 I

NOTES:

Very poor or no circulation for much &f the
drilling, most pronounced between 94-100 feet.
Hole cased to a depth of 84 feet with 5" diameter
casing; hole grouted from 100-120 feet to
minimize circulation Tloss.

Oriented sampTes taken at 84 feet (S-2), 86 feet
(5-3), 89 feet (S-4), 234 feet (S-20), orientation
of samples $-2 and S-3 are unreliable due to a
breakdown in the sampling method., Samples 5-4
and $-20 should be within a range of +20° for the
strike and + 5° for the dip.

Hole reamed to 4-7/8" diameter rotary to
accomodate geophysical logging.

Geophysical Togs run 7/18/81; gamma logs run te

a depth of 235.5 feet; electrical logs run from
187 feet tc 235.5 feet.

Top of drilling fluid at 187 feet after 72 nhours.
Bering Lridged at a depth of 15 feet with dril!
mud sacks and then backfilled and tamped with
kelly bar 7/27/81.

DATE

CORE/SAMPLE
TYPE
CORE/SAMPLE

INTERVAL (feet)

RECOVERY
Yo

DRILL TIME

(minutes)

ATTITUDE

SAMPLE N®

IN

THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND

LOCATION INDICATED. SUBSURFAGE CONDITIONS MAY
DIFFER AT OTHER LOCATIONS AND TIMES.

DEPTH
FEET
STRUCTURE

CASING SET.

LOGGED BY X DATE 7/1 to 7/15/8
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MOORE B TABER CONSULTING ENGINEERS AND GEOLOGISTS

TYPE 4-7/8" Diameter Rotary/Core ELEVATION 12.8 BORING 112
77,
~532 ALLUVIUM(?), SLOPE WASH(?}, FILL(?)}: Dark
[ §74  trown CLAYEY SILT with scattered rock fragments
2%
Fa pR—
L d—
= Ny
= iy [BEACH DEPOSITS: Brown fine SANDY SILT and SILTY
R - - - - - W SAND with abundant rounded GRAVEL and small
LRy CO0BSLES
IR
ok
N
10 B
_\‘\:
P33
Sihh
=3 BEOROCK (ALTAMIRA SHALE): PORTUGUESE TUFF -
—r e — 1 ] blue-gray BENTONITE and BENTONITIC TUFF:
7716 = massive to indistinctly banded or bedded
20
] _ _ _ . . ‘
25
N
39 |
25
L 0.4 | 25 - - 5-2
WP | 0.6 £6 5 = 5-3 Thinly bedded, very dark brown to black SHALE
and TUFFACEQUS SILTSTONE with scattered inter-
49 J beds of tlue-gray BENTONITE and BENTCNITIC TUFF;
r decreased SHALE below 40 feet
7/21 n _ - _ - -
- u
65 48 [ siotes:
D 0.5 | 100 - 36° S-4
1. Boring cased to a deoth of 15 feet with S-inch
| | Giameter casing “o minimize caving anc fluid
Toss.
50 ] 2. Drilled from 16 feet to 37 feet with 4-inch
RIB diameter drag 5i%.
H 3. Tcp of dril’ine fluid at a depth of 8 feet -
- at ¢ feet after eignt days.
|| 4. Casing left in place and sealed with pipe plug
| | “ar 20ssible further exploration.
"_",J ﬂ "é w - Al THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
;— S .3. x =) W z |= W|| LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
Wolau b R L., "-g = w ;L'_. o|F| DOIFFER AT OTHER LOCATIONS AND TIMES.
a |X>|~Z|83% 22| E o |FwzlS
o |ui|Wwlw 2| E ﬁ a* sz
S 8;  |g=l 2| o |© <«|;|LOGGED BY sTx DATE 7,16 and 7/21/81
- o




MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TYPE  4-7/8" Diameter Rotary/Ccre ELEVATION 13.0 BORING 113
Uo] ALLUVIUH(?), SLOPE WASH(?), FILL(?): Red-
J%: brown SAHDY SILT and SILTY SAND with
¥ scattered rock fragments
_;}/,-,
A —
5 40
| %] BEACH DEPOSITS: Brown fine to medfum SILTY SAND
and SAMND with abundant rounded GRAVEL and small
R - = = - - B COBBLES
g X
22 1521
T 10 447
—.;;:‘;
4
1
WA
15 -2 BEDROCK (ALTAMIRA SHALE): Thinly bedded greenish-
| | gray to black SHALE with minor SILTSTONE
2 0.5 | 80 = |vert.]S-1 interbeds; vertical to very near vertical bedding
near !
NX | 5.0 8 80°* |vert.|S-2 | \
20 44 \
] " —
Y T N
25 Al HOTES:
B 1. Boring cased to a depth of 15 feet with 5-inch
= diameter casing to minimize caving and fluid
| | loss.
| 2. Coring of sample 5-2 very hard drilling;
30 small recovery is due to the hardness, vertical
1 orientation and possibly fractured(?} condition
- of bedrock (unable to break across bedding to
- recover sample).
| 3. Boring was backfilled with sand, tamped with
| the kelly bar, and capped with 3 inches of
35 A.C. on 7/22/81.
40 4
a5 QL
30 44
-
b’
-
=
“w w e . |w - || THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
$ %'j € |Eq W | = W|Z| LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
W lgwlda 2. =2l 2 W et || DIFFER AT OTHER LOCATIONS AND TIMES.
~ - = o |-w
S |uF|gEl8 |28l £ 2 |g-2[2
& [SE|T |&7| < | & |® <|5|L0GGED BY  STK DATE 7/22/81
= o




£ MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS
o TEST BORING LOG
{ TYPE 4-7/8" Diameter Rotary/Core ELEVATION 25.5 BORING 114
—/ ALLUYIUM(2), SLOPE WASH(2}, FILL(?), TALUS(?),
—,ﬁf LANDSLIDE DEBRIS(?): Breown CLAYEY SILT, SANDY
_1§€ SILT, and SILTY SAND with abundant rock fragments
—.'y and scattered large COBELES
s 49
&
N 10
>} - - - - -
7/22
15 4
£
e,
i
¥
§ 25
BEDROCK (ALTAMIRA SHALE): Thinly bedded brown to
P very dark gray-brown SHALE with minor SILTSTONE
§ s and blue-gray BENTONITE interbeds; some vertical
I fractures showing a preferred orientation parailel
e to dip; microcrystalline secondary mineralization
) ax 2.0 l30 l2s Jne s | 30 (GYPSUM?) evident on some fracture surfaces
£
i ax [ 1.5 |60 20 |14 | s-2
: W |29 a0 |90 |10°5s-3
£, 35 . Very hard thinly laminated SILICEOUS SILTSTONE
i (Dolomite?); some vertical or near vertical fractures;
é» iX 2.6 |88 80 14° | s-4 stratigraphic thickness 2.9 feet - marker ted No. 1 |
oo Thinly 1nterbeddeg brown to very dark gray-brown
j STONE
- ax {5.0 |sa |20 100 |s-5 | 404 SHALE end SILT
7723
gv‘ ...increased SHALE between 44 and 48.5 feet
b ax [s.0of70 |10} 8 |s-6| 454
: 5.7 _ Very hard thinly laminated SILICEOUS SILTSTOHE
50 3 _(Dolomite?); stratigraphic thickness 1.8 feet - marker
| bed No. 2
™ Continued ...
g woty "é w - || THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
L : &= z | =g wlziZ w @ | LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
wlgwlIIE (RS | Y |s 52 ~| DIFFER AT OTHER LOCATIONS AND TIMES.
¢ < |SEINEIST|ZE B | & |Ewz|S
! @ ~E| a |W olx
{ & |82|° |&=| S| & |¢ Z|h|06GEDBY DATE

{‘b
{
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MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE 4-7/8" Diameter Rotary/Core ELEVATION BORING 114 {Cont.)
1=
ax 5.0 130 120 {11° §5-7 | Thinly intertedded brown to very dark gray-brown
| SHALE and SILTSTONE with minor scattered thin
Hx 1.9 155 6 |10° |s-8 B beds of blue-gray BENTONITIC TUFF AND BENTONITE
55 i
i
= ..increased SILTSTONE(?) between 58 and 61
] faet, and 64.5 and 67.5 feet
< | s0 JH
R -1 - -1- - II
. i= ..increased SHALE between 67.5 and 71.5 feet
i
65 41
1
Iy
|
,.
70
| ..very hard thinly bedded (1aminated?) SILICEOUS
[} SHALE or SILTSTONE between 71.5 and 73.5
fl feet - marker bed No. 3(?)
N | ...increased SILTSTONE(?) and BENTONITE(?)
7728 WP [ G.4 | 100 5 9* | s-9 75 H1 between 73.5 and 89 feet
' i
|
|
i
80
1
1
|
|
85 J}.
R - - - - -
90 J
RES
==
H
95 J |
1=
=
=
100 4 "':'F""'" Continued ...
H
-
w we
! i : - w - L THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
s =S| (25 Wil =z W|E| LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
wolgw g < ‘é’g =3 2 Wizl || DIFFER AT OTHER LOCATIONS AND TIMES.
< |S>|Szi8% 38l 2| & |kw=|S
a |w|lwwid =€tl k£ F |Gk
= u @
& |&Ee|T |z=| 2 | § |e Z|-|L0GGED BY DATE
] |82 a I
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MOQORE 8 TABER CONSULTING ENGINEERS Ano GEOLOGISTS

TEST BORING LOG

st

{ . TYPE ELEVATION BORING 114 (Cont.)

- ...0.3 te 9.5 foot thinly laminated SILICEQUS
" SILTSTGE (Dolomite?} - marker bed No. 4(?);
NX 2.0 1 20 55 39° |s-10 | 105 4 ’ unconformably {distinctly across bedding)
{° adjoining this siliceous bed is a Llue-gray
. CRYSTAL TUFF (welded?) showing a high degree
NX 2.4 5 60 - s of alteration to clay minerals - intruded or
1n3ected(" approximate extent of TUFF 100-
106 feet(?)

1110

7/27

NP 12° |s-12 {115

T

NOTES:

120 1. Boring cased %o a denth of 26 feet with 5-inch

diameter casing to minimize caving and fluid

s loss.

f ' . 2. Geophysical logs run 7/28/81; gamma log run

; to a deoth of 112 feet, electrical logs run

125 from 21 feet to 112 feet.

3. Top of drilling fluid at a depth of

e feet after 24 hours.

% ‘ 4. Boring bridged at a depth of 10 feet with a
small cobble, backfilled and tamped with the

{é”/ kelly bar and capped with 3 1ncnes of A.C.
7/27/81.

o 130

e 135

o’

a5

Ly 140

“ 1o Y

150

LI 1.1

3

H o

1 “@ |4 w - | | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND

¢ S = x | =+ w z |z wlE| LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
wSw KIS | F2 5| 4 |2l =] OIFFER AT OTHER LOCATIONS AND TIMES.

{ < ISEINEISTIdE[E | 5 |Eez)3

s — nlxe ,

L : geje |zl 5| & |8 ¢|=|woeeED BY STK DATE 7/22-24 & 21/81

o= o

b
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MOORE & TABER CONSULTING Enenus;sns AND GEOLOGISTS

TEST BORING LOG

TYPE 4-7/8" Diameter Rotarv/Core ELEVATION 12.0 BORING 115
¥ ALLUVIUM(?}, SLOPE WASH{?), FILL(?): Red-brown
9 SANDY SILT with scattered rock fragments
d 7,
5 iY BEACH DEPOSITS: GErown fine to medium SILTY SA;lli
R - - - - - and SAND with abundant rounded GRAVEL and small
COBBLES
7/28 Sy
N S BEDROCK (ALTAMIRA SHALE): Thinly interbedded gray
2 1.0 ] 190 - 62° |S-1 to very dark gray-brown SHALE and SILTSTOIE with
Ag - 160 —In7ow = 15 W scattered thin beds of blue-gray BENTONITE
R = = CI £ =
{0z [ 1001 - N6k 33 ...disturbed from 17 to 22 feet
MP 2.7 72| 10 60° |S-4
vert.
20- |%. 20
M [1.5] 65110 o A ...sheared BENTONITE and SILTSTONE at 21 feet
Mp 2.2 100 10 gg. 5-6 ...conformable and undisturbed below 22 feet
26 iy 4~
25
NOTES:
1. Samples S-2 and S-3 are oriented samples and
should be within a range of * 20° for the strike
30 and +.5° for the dip.
2. Boring was backfilled with sand, tamped with
the kelly bar, and capped with 3 inches of A.C.
7/28/81. .
35
40
L
=
-
4541 ]
S04
-
w |we ﬁ '
- i z - w - Hlw THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
S %3 @ Eol Wl %2 Wl@} LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
w 2wl S [ FE] 5 | 4 |zl |F| OIFFER AT OTHER LOCATIONS AND TIMES.
2 (LE|SNZ18T (32| 5| € |[Fw2|S
o jui|Wuiw |ZglE | Z i -
& |8E|" |&=| < | @ |° s|f|LOGGED BY sTX DATE  7/28/8
- (&)
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?» MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

ELEVATION 224.5 BORING 116

r
.

TYPE 24" Diameter Bucket Auger

TERRACE DEPQSITS: Dark brown to.red-brown CLAYEY
SILT with scattered rock fragments

10 -.-1ight brown fine SANDY SILT and SILT with

scattered rock fragments below 10 feet

15

’
| .|

...increased SAND and abundant rock fragments
between 32 and 37 feet

- 35
|
&
i* : « I :
B N74W !. BEDROCK (ALTAMIRA SHALE): Interbedded gray, buff
;’ and light brown TUFFACEQUS SILTSTONE; abundant
£ 'Y orange oxidation marking parallel to bedding
Eﬁ ! SI Thinly bedded or iaminated dark brown to light
45 Y {chocolate) brown SILTSTONE and minor fine
Nsow ’ SILTY SANDSTONE; relatively harder; some
5oE microcrystalline GYSPUM(?) parallel to bedding
{H: Interbedded 1ight brown SILTSTONE, SILTY SAND-
- STONE and fine SANDSTONE; greatly decreased
50 H43 4 - — oxidation
1 Continued ...
-
é H
L. —~ |
Wy € w - o || THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
oo ¢ stz | =g il =iz w @| LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
} W lgw gg %"!' - 2 “ zm: | DIFFER AT OTHER LOCATIONS AND TIMES.
a8 lark l&lﬁg 2l £ 2 &“—;2
g-z. § 82 « g" < O |e gb‘;l.OGGED BY DATE
|
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MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

-
0 TEST BORING LOG
13 '
o |TYPE ELEVATION ~ |BORING 116 (cont.}
§ : . ...4-inch SANDSTONE at 51 feet
’ , ...5-inch SANDSTONE at 53 feet
{N85SW 55 Nl ...6-inch well indurated (SILICEQUS?) SILTSTONE
775 ™ or SANDSTONE at 55 feet
Interbedded light gray to light brown TUFFACEOUS
SILTSTONE
) ~ 60
gg'gg' SR 1.0 foot gray-brown SILICEOUS SILSTONE; black
' staining(?) up to 0.5 inch thick on upper
1. , bedding surface
INS3E 114 Thinly bedded and banded light gray to blue-gray
705 65 _ BENTONITE and minor BENTONITIC TUFF
: ...3-inch white (salt and pepper), granular
BENTONITE at 64 feet
, ...4-inch white (salt and pepper), granular
BENTONITE at 67 feet .
b N8OE 11¥ ...1.0 foot hard blue-gray, granular TUFF (welded?)
§ . 305 70 \ at 68.5 feet; breaks into blocky fragments:
7 .
S 75
o,
[ NOTES:
(‘h » 1. Ko groundwater or caving.
{h. 80 2. Backfilled 9/10/81.
i f 85
o
i %
’ 90
!
§ i
A
95
100
.
. wolug w - l | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
§ e (2= x 24| W Z |2 wle| LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
i w |Zwladw |FE| S| w |5P|2] o1FFER AT OTHER LOCATIONS AND TIMES.
7] gLl > « T W
Eloal@3ig8 (L2 B | & [FuBle
< |SE|RE[S7|32|F | & |BYZ3
¢ @ - [ <« 0
; § 82 « -] « o ja g = LOGGED BY STK DATE  g/10/81




MOORE & ;TABER CONSULTING ENGINEERS AND GEOLOGISTS

i TEST BORING LOG

TYPE 24" Diameter Bucket Auger ELEVATION 223.0 BORING 117

L

TERRACE DEPOSIT: Brown CLAYEY SILT to SAHDY
SILT with scattered rock fragments

U

..red-brown SANDY SILT to fine SILTY SAND
with abundant rock fragments and scattered
subangular to subrounded small COBBLES

10 between 7 and 20 feet

15

i zo

25

$/1 30

35

g

b
L

40

NOTE: Terrace/Bedrock contact is irregular
and approximately parallels orientation
of bedding in bedrock

45

A R N A RRRANINRRNNN

BEDROCK (ALTAMIRA SHALE): Thinly interbedded

N76W crange-brown to light gray SILTSTONE and
AL \
. 3 TUFFACEOUS SILTSTOXE; atundant orange oxidation
f”; 50 4N - _markings (predominantly paraliel to bedding)
2 Continued ...
{
L
woy % w - 3_ w | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
. & e 1= 25| W | 2 |Z w/E| LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
w lgw :},";‘ S.Fel 2l 4 :52 E DIFFER AT OTHER LOCATIONS AND TIMES.
AN EH IR
3 = E w @
{ & |SE|* |&=| S| & |° Z|h|o66ED BY DATE
o= ol®
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MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

'TEST BORING LOG

TYPE

ELEVATION BORING 117 (Cont.)

9/

E-W -
145

HASW
TZ5W
N67W
105~

H6OW

N42W
TOSW

55

60

65

70.

9/16
and
9/17

JN43E
T

N30W
TOSW

N26E

vert.

.78

80

85

90

95 ]

100 4

2-inch SHALE at 53 feet

..6-8 inches of hard (s]ight]y SILICEQUS?)
SILTSTONE or SHALE at 59 feet

..6-8 inches of hard (slightly SILICECUS?)
SILTSTONE or SHALE at 63 feet

' surfaces (no striations evident) - some small
w;;ﬁgrtions of the basal 0.2 inchyof ‘this -layer
L)

Thinly bedded and banded cream to 1ight gray
BENTONITE with abundant orange oxidation
markings generally parallel to bedding (banding);
some thin, slightly irregular layers of red
BENTONITE (staining?) between 65 and 65.2

feet showing some shiney partings along bedding

ve a slightly plastic consisteﬂey

“tindous 1.D-2.9 inch hard, white DIATOMACEQUS(?)

 bedding surfaces - in some areas the margins

" Interbedded braun'co,gray SHALE, SILTSTONE,

0. 3-0 5 foot of thinly bedded grgy TUFFACEOUS
SILTSTONE and BENTONITE underlain by a discon-

SILTSTONE with-black (manganese?) staining on

of this bed are very soft and moist with abun-
dant’ b]ac¥ staining {1ike a thick h]ack and
wWhi .

ONE = re1ative1y very fuch

: 1 ?erhedded blue-qrny BENTONJTE

and BENTONITIC TUFF between 71 and 74 feet;
..hard, yellow-green and blue-gray BENTONITE
belew 74 féet; massive to indistinctly bedded;
abundant GYPSUM seams (approx. parallel to
bedding and near vertical across bedding -
filled fractures?), seams may show a preferred
arientation between W1OE and NSOE dipping to
the northwest: yellow-green coeloration appears
to be the result of weathering or stight altera-
tion (color change evident along margins of
GYPSUM seams)

...very hard blue-gray SILICEGUS TUFF(?) at 84.5
feet; similar color and texture to BENTONITE
above , but extremely hard-fractures conchoidally

Y Y

NOTES:

1. Refusal on hard siliceous layer at 85 feet,
tried coring bucket and breaking rock up
with gad for approximately 6 hours and
gained only 0.5 inches.

2. No groundwater or caving.

3. Backfilled 9/17/81.

DATE

TYPE
REGOVERY
%
DRILL TIME
{minutes)

ATTITUDE

CORE/SAMPLE
CORE/ SAMPLE
INTERVAL (teet)

SAMPLE Nt
DEPTH IN

FEET

THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
DIFFER AT OTHER LOCATIONS AND TIMES.

LOGGED BY 57K DATE 3/11, 9/16 and 9/17/81

CASING SET—»
STRUGTURE




MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE 30"-42" Diameter Bucket Auger ELEVATION 12.5 BORING 18

L

ALLUVIUM{?), SLOPE WASH(?}, FILL(?): Brown
CLAYEY SILT tc fine SILTY SAND with scattzred

+/18 rock fragments
BEACH DEPOSITS: Brown fine SILTY SAND and SAND
with abundant rounded GRAVEL and COBELES
{up to 18 inches in diameter); decreased
COEBLES below 9 feet
5721 ‘ BEDROCK (ALTAMIRA SHALE): PORTUGUESE TUFF(?) -
£ and blue-gray BENTONITE, minor thin interbeds(?)
B 9/22 of dark gray BENTONITIC SILTSTONE
“&.‘:.:-,'fir‘

L

...dark gray-brown SHALE in lower portion of

o
b hole

A A

A 2 Y
[
! NOTES :
Fis —_—

1. Groundwater at a depth of 9.3 feet (in beach
deposits); moderate to severe caving between
4 and 12 feet. :

2. Accurate logging of the bedrock was greatly -
impaired by caving of the beach deposits above.

3. An attempt was made to drive 39-inch diameter
casing into the bedrock to protect against
caving and seal out groundwater present on top
of the bedrock.

4. The boring was drilled to a depth of approxi-

" mately 25 feet and the hole cased to a depth of
11.5 feet on 9/21/81.

5. The boring caved (sand flowing under the casing)
to a depth of 12.5 feet through the night -
casing was driven to a depth of 12.5 feet on
9/22/81. Pumping of the hole and downhole
inspection showed a substantial flow under the
casing and no apparent bedrock within 6.0 inches
of the bottom of the casing. It is probable
that caving of the hole ravelled the top of the
bedrock to a diameter larger than the casing.

6. Considering the above conditions and lack of an
effective means for driving the casing, further
attempts at sealing the bottom of the casing

i were abandcred and the boring was backfilled

2 504 and tamped 9/22/81.

_ Wy § w - A [y THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
i °z' %‘ 3 x 51 4 z |z w g LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
b w |qw 3 2 ga! -~ g 2 Wl o ol5 DIFFER AT OTHER LOCATIONS AND TIMES.
| s (ax|aE|8T |35 | 3 |BEZ3
| 2 |8%|= |&° < | 3|8 |5|occeDBY STH DATES/12, 9/21 and $/22/8)
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MOORE 8 TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

30 - 42" Daimeter bucket Auger

ELEVATION 5,5 BORING ' ;4

.

10

15

20

30

35

FILL: Brown CLAYEY SILT to SANDY SILT with
abundant lithic fragments (chaotic) and scattered
organic debris

L A e A 2 B e NSNS

NGA

TERRACE DEPOSITS: Zrown CLAYEY SILT with
scattered angular to subrounded lithic fragmenmts

MARINE TERRACE DEPOSITS: Abundant subangular to
well-rounded GRAVEL and CODBLES in 'a light brown
SAND matrix; COBBLES up to 18 inches in diameter;
boring bells to arnproximately 6 feet diameter

BEDROCK (ALTAMIRA SHALE): Thinly bedded buff, tam and
orange-brown SILTSTONE with interbeds of fine SILTY

A
0
1651 ) SANDSTOKRE and SANDSTONE, SILTSTONE shows some dark
145w brown streaks parallel to bedding; some slightly
irregular bedding (lenmses); scatterea thin G{PSUM
B seams on bedding surfaces
45
30 o - - -
8 Continued ...
=
—
“olys w - i w | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
% %3 & ol 4 z |z wi&| LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
w jqwl L g S.0Feg 2 W 1 .5 lE| DIFFER AT OTHER LOCATIONS AND TIMES.
- |va ~zl|lQerla2 - g |le-w@lo
3 |lar|u&El8 [2El 5| 2 |9+2|2
@ =E| = uw olx
L |82l |g=| < | & |© g<|5|LOGGED BY DATE
8 |c% a Sl




MOORE 8 TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

{y”
§
i
[t

TYPE 30 - 42" Diameter Bucket Auger ELEVATION 1s2.0 BORING 119 (cont.)
-
2
3 PS5 5W 1
b 105w |
- e
6 0W R ... more thinly bedded and sometimes laminated
1S5S 35 between 5S4 anu 36 feet; relativelv much
1 harder
_E 1.5 inch dark grav to black SILTSTGIL
iBE at 57 feet
MR
- 2 inch verv hard SILICEOUS? Bed at 59.. feet
6 8W 50
15SW N Interbedded gray to black SILTSTONE and white to
dark-gray BENTONITE; scattered thin GYPSLM seams,
generally parallel to bedding; 2-3inch grav BENTONITL
N at 60 feet; 2-3 inch gritty white (salt and pepper)
45 ’ . BENTONITE at 61 feet: 3-4 inch granular TUFF? or
155W 85 SANDSTONE? at 61.7 feet; 1.5 feet whiteto gray-brown
banded BENTONITE at 62.1 feet; 2~3 inch grictv-white
(salt and pepper) BEJTONITE at 64.4 feet; 3-4 inch
cream to gray BENTONITE at 65.2 feet; predominately
! gray, to black SILTSTONE between 65.5 to 68 feet
R160W (relatively much harder)
145W
70
e
% : ki3 Bedded or banded blue-gray to black BENTONITE;
Ei 108w 75 scattered thin (.25 inch) beds of gritty-brown
NSV (salt and peprer) BENTONITE; 1 foot blue-grav
o el TUFFACEOUS SANDSTONE Between. 69.6.and 70.6 feet;
§ N52W basal 1 foot of this unit is distrubed, 2-4 inches
3. 158W B broken BENTONITL showing some orange oxidation
h - staining around fragments—lower 8-10 inches sheared
80 H- BENTONITE (stiff and slightly plasticeshowing very
small shiny partinings), lower bedding surface is well]
{ ] defined and shiny-no evidence of striations--tectonic
b =
_____ - Thinly interbedded greenish~gray to black SILTISTO.C
f'ﬁ as 41 and SHALE; relatively very hard
{ ’_l ‘1 ‘T
-
é: . ed
b 90 #
- NOTES
- 1) Neo groundwater
35 4 2) Very difficult drilling due to large
] cobbles and slight to moderace caviag in
8 Marine terxace.deposits 31 to-39 feet-
hole cased with 10 feet of. 30 inch
g dismeter sauna tubing for downhole
M logging.
L0 3) Many nard intervals of bedrock necessi-
- tated utilization of a coring bucket witn
a carbide teeth.
45  Vervy hard drilling below 77 f=et-refusa.
[ 8 at 79 feet )
2 B 3y Dackiilled i2-26-81
lﬂ ﬂ .é . w - Al TH!S BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
. [+
[ s [=3| |25 & Z |Z wix| LOCATION INDICATED. SUBSURFACE GONDITIONS MAY
L "-1_1 ;!’ la_-' :f., <>t (>332 = 03 a 1__"_'} T ; © - DIFFER AT OTHER LOCATIONS AND TIMES.
s (&)
g [N>]INxi|Oo “dc| = O kw o
o lgrigeld |ZE|E| 3 |av52
E'"‘ 3 |8z -l « w |© <[4 |LOGGED BY Ty DATE 10-23-81
- (&]
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MOORE 8 TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE 30" Diameter Bucket Auger

ELEVATION 189.5

BORING 120

10

15

20

25

30

351

404

b |

1

-

1.1

1 1
NN

i

1

A Y
\\
N

i
A0

NN

A
\\Q
L

AR
AN

ALY
N

ARARRY
\AAR)
S50

AR
NN
ACCRN

AR SRS EN
SN

A Y

N

VAR AR LR
|\ AANWN \}\\\
SRS 3y

FILL: Dark brown CLAYEY SILT to fine SANDY SILT
with scattered lithic fragments; easily excavated -
no compactive effort?

... top of Qtn at 23 feet; FILL/Qtn conrtact oriented
N60-70E dipping 50 to 70 degrees to the south

4
TERRACE DEROSITS; Light orange-brown CLAYEY SILT
with scattered small lithic fragments; relatively firm

. Continued

DATE
CORE/SAMPLE

TYPE
CORE/SAMPLE

INTERVAL (tfeet)

RECOVERY
%

DRILL TIME
{minutes)

ATTITUDE

SAMPLE N¢

IN

DEPTH

FEET
CASING SET

THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
DIFFER AT OTHER LOCATIONS AND TIMES.

STRUCTURE

LOGGED BY DATE




MOORE 8 TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE ELEVATION BORING 120 (cont.)
7
074 MARINE TERRACE DEPOSITS: Abundant subangular to well
§‘~ rounded GRAVEL with scattered COBBLES in a brown SILTY
()g SAND matrix; few scattered remnants of shell; boring
::“ bells to approximately 5 feet in diameter.
55 1A ’
s
%%%E BEDROCK ( ALTAMIRA SHALE): Thinly bedded light gray,
buff and light ovrown TUFFACEQOUS SILTSTONE with minor
E-W interbeds of fine SILTY SANDSTONE; some yellow
9SS 60 staining along bedding surfaces; few well defined
’ (dark brown to black mangamese? staining) planar
N surfaces, discontinuous across bedding, oriented
J N50-60E and dipping 25-35 degrees to the northwest;
1 foot hard SILICEOUS SILTSTONE and fine SANDSTONE
. (distinctively banded) between 57 and 63.5 feet.
65
80E
718
8OE 8
61S
£ 70
' INB6E N
67S
G 75
INSSE ... increased SILTY SANDSTONE and SANDSTONE below
» 61S 76 feet; color change to tan. and orange-brown
k. In82E
728 80
fmf {
% E-W
778 =i\
w 85 11 Jr J\’

P
;
L

NOTES :

1) No groundwater.

2) Very difficult drilliing between 51 and 56 feet
due to COBBLES and slight to moderate caving of
the MARINE TERRACE DEPOSITS.

3) Coring bucket with carbide teeth used between
56 and 66 feet.

4) Backfilled 10/29/81.

90

) I ItF 1 1 11

¥ =
95-—1
100 1
s
=
u'-‘
u 2 e s | w - || THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME AND
, S = 3 x 231 8 z 1=z Wi&| LOCATION INDICATED. SUBSURFACE CONDITIONS MAY
P
{, wlSwlgs 2. -1 =N e P2 F| OIFFER AT OTHER LOCATIONS AND TIMES.
" g |oz|uglg |2s| 5| = gLz
g |&cle 1235 | I |8 Z[F|LOGGED BY s DATE 10725/
o 8 9z a n g > STK 10/29/81

o



TEST PIT LOG
'ELEV. 196 TPN 7101,

FILL: Dark brown fine SANDY CLAY with
L1 rock fragments and pieces of asphalt
concrete ’

TYPE 24" Backhoe

TERRACE DEPOSITS: Dark brown SANDY
CLAY with rock fragments (up to 3" in
diameter)

...light brown SILTY SAND with abundant
ggcklfragments and scattered COBBLES

—Ar Af
NOTES:

1. Trench trending N45W; 30' long.

2. No apparent fractures, voids or
disturbed material.

3. No groundwater or caving.

4. Backfilled 1/8/81.

Lt

ELEV. 222 JT.PNe si?z

SOIL: Dark brown SILTY CLAY'wifh rock
fragments

TYPE 24" Backhoe

TERRACE DEPOSITS: Light brown to brown
fine SANDY CLAY and CLAYEY SAND with
irregular interbeds and lenses (small
channel deposits) of brown SILTY SAND
with abundant rock fragments and a fe
scattered COBBLES . '

A A

NOTES : Y

1. Small fracture (up to 0.5" wide)
trending N6OW to N70W approximately
vertical; no apparent offset or other
evidence of movement; fracture ex-
tends from 7' below ground surface to
bottom of trench (expansive so0il?)

2. Trench trending N80OW (10') and N4OW
(28'); 38' long.

3. No groundwater or caving.

4. Backfilled 1/8/81.

20

4.

STRIKE
pip
COMPACTION
DRY DENSITY
(LBs/Cu.FT)
MOISTURE
%)
SAMPLE SIZE
{INCHES)
SAMPLE Nt
DEPTH IN
FEET
MATERIAL
SYMBOL
UNIFIED SOI
C}FASS.

RELATIVE

LOGGED BY gtk DATE 1/8/81

Job No. 380-462 - A- .
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APPENDIX - SECTION II

BORING LOGS BY MOORE & TABER FOR
THE CITY OF RANCHO PALOS VERDES

" R.P.V.-1 through R.P.V.-4; Job No. 381-426; June 9, 1981
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MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPES.75" diameter rotary (mud) |ELEVATION 12 |BORINGRPV-1
ALLUVIUM(recent non-marine terrace
| V5 deposits): Brown SANDY SILT (some
b CLAYEY areas) with scattered small
| Y] rock fragments
5 = 75
,
| BEAGH DEPOSITS (recent marine terrace
10 .+ deposits): Brown fine SILTY SAND
u s with abundant rock fragments:
1 ~
ny
s
15 ”l
> Wyl
.5"
H
/
B’y
. 20 |==: BEDROCK(Altamira Shale): PORTUGUESE
; .‘l‘ TUFF - Blue-gray BENTONITE &nd
Lo 8 BENTONITIC TUFF; massive to
ndistinctly banded or bedde
l’: indistinctly banded or bedded
g .
’
Yo 25 || ‘=
5!
§ 7
30 := ‘;
4
| : " /)
- "
35 B "
i
L ] ’=
2/l
P '
i 40 /
» J
| 5
) 45 B "
L B4,
G . /
n’!
50° = --- Continued
]
|
| -
.
zlEE | w |5 |82] o |2 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
{ wl w2l o= | & - 2 el 3 L1»a| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
% ==les] 8 ERISISsl S]zw w2 3<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
b Dlgs b4 - az] a li-w hagt -]
&l 1321 x 9 o § I 3aw R E)
&) o - x a |a s ]a 71z | LOGGED BY DATE
g




MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE 5.75" diameter rotary(mud) |ELEVATION 12 IBORING RPV-1con'

P

L

PORTUGUESE TUFF: (continued)
55

LS:#.4 1 6

..Coarse granular TUFF with small
SHALE fragments below 65.5 feet

Signif#cant d.w. noﬁﬁdf 65 f;gf: Interbedded hard black SILICEOUS
=1~ R SHALE, gray to very dark gray 4
Iy 2 \ SILTSTONE and scattered thin beds

T 1 of gray BENTONITE and BENTONITIC
704K TUFF: decreased SHALE below 72 feet;
s [ iy making water in mud tank below 66'
f; _ " 3 tank overflowing

: ..« Incressed number of BENTONITE
75 and BENTONITIC TUFF beds between
Ty 77 and 86 feet (some tuff beds

% b have fine sandy texture)
ﬁal

mmnrann

2?2123 6311.4]| 2| gp j¢gfi ...Measured water flow at 80 feet -

making approximately 10 gallons/
minute

3

b . N

i e Py h ¥
L .

)

) 85 M 0.5 to 1.0 foot thick dark brown

Y A\ SILTSTONE; relatively soft; dark
' brown oily residue floating on
-surface of drill mud

o ; -

g“ 0 Dark brown SILTSTONE with thin inter-
- beds of gray to dark gray SILTSTONE
and minor SHALE

& subktahtial hrtes n Blue-gray welded TUFF fine granular

€1 fkom 2:30 pm 95 v texture; relatively hard, but brittle
5/6//81 150 |gal/min. massive to indistinct bedding; ‘
increased water flow below 96 feet,
*' approximately 150 gallons/minute
100 NOTES: 1) Drilling terminated due to
' the risk of getting drill rod stuck;
large blocky rock fragments lodging
behind drill bit below 96'.2) Hole case
[ w/6-inch dia. P.V.C. to depth of 15.5!
(- | 5/7/81.3)Geophysical logs 5/7/81.
4)Artesian water flow measured 5/11/81
~75 gal/min.;5/14/81 ~75 gal/min;
5/27/81 ~50-75 gal/min.

LOGGED BY sSTK DATE 5/1 to 5/6/81
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300 1bs.
SAMPLE SIZE
SAMPLE N®
DEPTM IN

FEET
MATERIAL

YMBOL

UNIFIEG SOIL

CLASS.




MOORE & TABER
TEST BORING LOG

CONSULTING ENGINEERS AND GEOLOGISTS

TYPE 5.75" diameter rotary (air)

ELEVATION

207.5 |BORING RPV-2

Basg of poss

Jide debr

fble
fs?

57

A

10

15

* 20

25T

357

404

W AR SU A ARy RN S SR S A

45

T 1 if[ll[

2 L L L

50

FILL: Brown fine SANDY SILT with
abundant small rock (SHALE) fragments

BEDROCK - Q1s? (ALTAMIRA SHALE): Thinly
interbedded tan, brown and gray
SILTSTONE and TUFFACEOUS SILTSTONE;
few scattered thin interbeds of
orange and cream colored BENTONITE;
thin interbeds of hard,gray SILICEOUS
SHALE at 7.5, 11 and 14 feet.

White to buff BENTONITE and BENTONITIC
TUFF with minor thin interbeds of
gray to brown TUFFACEOUS SILTSTONE;
slight caving between 17 and 20 feet

1

1

=

PORTUGUESE TUFF: White to buff
BENTONITE and BENTONITIC TUFF; few
scattered seams or veins of gypsum;
some thin black oxidized surfaces
evident.

Note: Boring R.P.V.-2 was drilled
down through what was formerly the
north west wall of Klondike Canyon;
the anomalous thickness of the
PORTUGUESE TUFF may be due to the
fact that the boring was drilled
through a small slump block
created by undercutting of the bed-
rock (near the top of the P¢)
at the bottom of Klondike Canyon;

a number of these small slump

blocks are evident on the adjacent
canyon walls. The base of possible
landslide debris was placed at 20'
because of material change, slight
caving, and elevation at that depth
relative to the present canyon bottom.

Continued

b .

STRIKE

oip
RELATIVE

COMPACTION
DRY DENSITY
(LBS/C*1FT)

MOISTURE
%)

8LOWS /FOOT

SAMPLE SIZE

(INCHES)

SAMPLE N®

DEPTH IN
FEET
MATERIAL
YMBOL

UNIFIET SOIL
CLASS

THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME

3| AND LOCATION INDICATED. SUBSURFACE CONDITIONS

MAY DIFFER AT OTHER LOCATIONS AND TIMES.

LOGGED BY DATE
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MOORE & TABER

TEST BORING LOG

>CONSULTING ENGINEERS AND GEOLOGISTS

TYPE 5,75-inch dia.rotary (air)

ELEVATION

207.5 |BORING %BV=2cont

55

l10d1.4]1 | 60
foy
d.5 foo%

65

70 J|
75
80

85

90
95

100

PORTUGUESE TUFF: (continued)

Interbedded brown to dark brown and
gray to dark gray SILTSTONE with minor
SHALE and scattered thin interbeds of F
cream to orange BENTONITE; 0.5 to 1.0
foot thick BENTONITE at 56 feet;few
scattered thin seams or veins of

gypsum.

...Thin (up to 0.5 foot thick) cream
BENTONITE at 62 feet

..0.5 to 1.0 foot thick blue-gray
BENTONITE at 67 feetIThinly inter-

bedded blue-gray hard SHALE and
relatively softer dark brown to
dark gray SILTSTONE; few scattered
thin beds of dark brown SILTY
CLAYSTONE(BENTONITIC?), relatively
soft and moist.

1.0 foot hard SILICEOUS SHALE

Same as between 68 and 73 feet

Light bIQE—gray welded TUFF; fine
granular texture; massive to in-
distinctly bedded

6.57t6 1.0 ¥oot thick dark gray ééﬂbef&‘
dark brown SILTSTONE.

Light blue-gray welded TUFF; granular
texture - increasing in grain size
froin silt at 86 feet to fine sand
at 88 feet; abundant PYRITE below
88 feet.

@.5 foot thick very dark brown SILTSTONE:
(very slight petroleum smell in fresh

cuttings)

Thinly interbedded blue-gray to dark

ray SHALE and SILTSTONE

0.§‘foot thick very dark brown SILT-
STONE

__MARINE SILTSTONES AND SHALES

Continued

bip

RELATIVE
(INCHES)

STRIKE
COMPACTION
DRY DENSITY
(LB8/C 1 FT)
MOISTURE
(%)
8LOWS /FOOT
SAMPLE SIZE
SAMPLE N2
DEPTH IN
FEET

300 ¢4,

MATERIAL

MBO
UNIFIED SOIL
CLASS

3| AND LOCATION INDICATED. SUBSURFACE CONDITIONS

THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME

MAY DIFFER AT OTHER LOCATIONS AND TIMES.

LOGGED BY DATE




MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

ELEVATION 207.5 |BORING RPV-2 cont

TYPE 5.75" diameter rotary

MARINE SILTSTONES AND SHALES: inter-
bedded gray to very dark gray
SILTSTONE and gray to blue-gray
SHALE; scattered thin layers of
CLAYEY (BENTONITIC?) SILTSTONE

VK T R VR, YT, . T R, T, U, O S W W, 5, WO W W W

..slightly increased relative number
of CLAYEY (BENTONITIC?) SILTSTONE
interbeds between 116 and 118 feet

SN, N N, N N T W U VR R R W W, . GO W P
W W WP R R L O, W U, U W . U, . W

120

ST T LT I T T T LE I L

..slightly increased relative number
of thin SHALE interbeds below 124

v 125.
‘ feet

1.0 foot hard, gray SILICEOUS SHALE

ke 130 Same as above 128.5 feet

U W 0, S, SES G TR TR S W5 WS THO. G W W KD W W, W WL YRR, R SEN,

W W, W W A WP W G W P . Y 7. O R T I W O WP W W W . W

135 ...greatly increased relative number

of SILTSTONE interbeds between
135 and 138 feet

S SN N . N NEFFIN W N g% ¢ ¢\ X T €T e

Lo 140

..slightly increased relative number
of SHALE interbeds between 144 and
148 feet

WA . V., O, W BN . W Wk . W WA W W WM. T, Wk W TA U &

e —
e ———

145

]E? i
< B ‘ ..0.5 to 1.0 foot thick very dark
] brown SILTSTONE at 148 feet;
Fo 150 b = .
E - [ ] relatively soft
i Continued
| i
L |
gl ZE | w |5 18=] < o |2 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
{ wlleel 2z | S R |28 X1z, <21 2w| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
[ szlcslas | S8 |5 el B ]=u W 2] G<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
03z x2 | 3 & iZ|3ia Y = X :
gl a= | = |3 [T 3|8 2”1z | LOGGED BY DATE

e



MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG
TYPE 5.75 inch dia. rotary (air) |ELEVATION 207.5 |BORINGRPY-2 con't

MARINE SILTSTONES AND SHALES: (cont.)

155 Very thinly bedded or laminated hard,
dark gray SILICEOUS SHALE; fossil

fish scales?

160 Same as above 154 greatly increased
relative number of SHALE interbeds;
few scattered thin interbeds of
fine TUFFACEOUS SANDSTONE and

minor BENTONITIC TUFF.
AJV 4
NOTES :
1) Pulled drill rod at 160 feet
to replace bit 4/29/81 ~ 7 feet of
standing water after 14 hours

(153 feet) - possible seepage at
app:oximately 90 feet.

S N N NN N3/ /N Y Y]

165

170

2) Filled hole with water to approxi-
mately 43 feet 5/4/81 to run
electrical logs - hole caved shut
at approximately 73 feet.

175

3) Re-opened hole to a depth of
approximately 182 feet 5/8/81 -
stapding water at approximately
115 feet, first evidence of
seepage at approximately 88 feet.

180

185

4) 182.2 feet of inclinometer
‘tubing placed and annular space
around tubing backfilled with
0.5 inch diameter well-rounded
pea gravel 5/8/81.

THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME

zl £ t w = R~ Y 3
w2l & « 3 o2l z |2 :..J P
. wl el 2z | 5. |2 |9 z <2 24| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
i éa E; as | «& |5 |F¢g] 3 zu ‘E‘! L<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
2| > 9 o 3 - a “>lxo
3| 8= | = § 27| 3. 2”1z | LOGGED BY STK |DATE 4/28 to 4/30/8




MOORE & TABER
TEST BORING LOG

CONSULTING ENGINEERS AND GEOLOGISTS

TYPE

ELEVATION 325

|sorING RPV-3

NOTES:

L

2)

. Taberx v

3)

4)

RPV-3 was drilled by Lindvall,
Richter and Associates as part of a
geologic investigation of parcel 11
for Palos Verdes Properties. This
boring was designated as K-4 in their
investigation, but will be re-numbered
as RPV-3 for this report. A 24-inch
diameter bucket auger boring was
drilled and logged to a depth of 90
feet. The boring was then offset and
re—-drilled as a rotary wash boring to
a depth of 179.6 feet. From 86 to
179.6 feet a nearly continuous sample
was obtained either with a "Pitcher"
barrel or core barrel sampler. Logs
of this boring and the samples will
be made available to the city's
representative on request.

The boring was reamed out to 4.75 inch
diameter and drilled to a final depth
of approximately 204 feet by Lindvall,
Richter and Associates (P.V.
Properties) to accommodate geophysical
logging and placement of an incli-

nometer (slope indicator) by Moore &

Geophysical logs - 5/9/81.

201.5 feet of inclinometer tubing
placed and annular space around
tubing backfilled with 0.5 inch
diameter well rounded pea gravel
5/11/81.

STRIKE
Dip
COMPACTION .

RELATIVE

ORY DENSITY

(LBS/C FT)

MOISTURE

(%)

BLOWS /FOOT

SAMPLE SIZE

(INCHES)

SAMPLE N®

DEPTH IN

FEET

MATERIAL
BO

3Y
UNIFIEG SOIL

CLASS.

THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
AND LOCATION INDICATED. SUBSURFACE CONDITIONS
MAY DIFFER AT OTHER LOCATIONS AND TIMES.

LOGGED BY

DATE




; MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG
i TYPE 5.75" diemeter rotary (air) |ELEVATION 276 |BoRING RPV-4

TERRACE DEPOSITS: Red-brown fine
SANDY SILT and SILTY SAND with
scattered rock fragments; scattered
layers or lemses of fine to
medium SAND with abundant rock
fragments.

10

15

P e s e e e eTe——
T —

] A h SN > NN ; SWEN 1Y NN RN N AL

20

25

...slight caving at 26 feet

Pttt S

MARINE TERRACE?: Abundant sub-
angular to sub-rounded rock
fragments

30

BEDROCK (ALTAMIRA SHALE): Thinly
interbedded tan, brown, and gray

’ 35

£ = ;.
L SILTSTONE and TUFFACEOUS STILTSTONE
h B with scattered thin interbeds
- I of light gray BENTONITIC TUFF
gﬁ max{muh dip }n 40 l. and minor cream to light gray
boz sam])le N2 4° 60 . BENTONITE.
o Foril.4 1 B
3 0.} fopt ]
2 [ ]
. 45 it |
III
K
;I
'H
50 4ii_ A1 }— ~ - Continued
] .
]
B
-
gl EE | w 5 82| _ |2 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
- ellest 25 | 35 18428 53 23| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
cl3 Ez 5 w g - 28l e z w u;‘ :_.!:. MAY DIFFER AT OTHER LOCATIONS AND TIMES.
g3 g3 | |3Y3c| 3R [EHES
i xof 7 acywn ®lo 2z LOGGED BY DATE
$




{F MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS
i ‘

TEST BORING LOG

£ TYPE 5.75 inch dia. rotary (air) |ELEVATION 276 |BORING RPV-4 conti
L S0 1 ii; ' o
‘i
igf
= ggy
A
ifs
60 gE ..increased relative number of blue-
E # gray to red BENTONITIC TUFF inter-
s,; beds and cream BENTONITE with orange
i“ oxidation banding below 59 feet
)
65 ,E PORTUGUESE TUFF: Blue-gray
it BENTONITE and BENTONITIC TUFF:
‘. - waxy texture; massive to
::! indistinctly bedded or banded.
75 o1
?or_l.lo 2 Il..
b 0.p fopt .i.!
{‘,\ =!=.
| 75 4
b K
B\
§ B i
80 l?g.;
.S‘Q
B
5\
% 85 =i.
B! \
HN
HIIN
W\
. 90 I N
...... n
L]
m
2 xir ==
. 95
1
!
i
100 = 1-~- Continued
i
5 :
§ .
2l EF | w 5 |No] o 2 |5 .| THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
[ - wl |¥Ef z ¢ S _ § 1 B <3]®% | AND LOCATION INDICATED. SUBSURFACE CONDITIONS
% £l - s | =¥ |s 28| alzm LS| S<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
) S22 x5 o § X = 3 a W <=0
3] o~ 2 a |3 S8 *1Z2 | LOGGED BY DATE
& "
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MOORE & TABER CONSULTING ENGINEERS AND GEOLOGISTS

TEST BORING LOG

TYPE 5.75" diameter rotary\ (air ELEVATION 276 IBOR‘NG RPV~4 contl].
PORTUGUESE TUFF as above
105
10 MY
115
Interbedded hard black SILICEOUS
SHALE, gray TUFFACEOUS SILTSTONE
» and blue-—gray BENTONITE; 0.2 to 0.5
120 4 4¥ . foot thick hard, black SHALE beds
;| ‘,\ at 116.5, 117.5 and 118 feet
Thinly interbedded gray to dark gray
v SHALE; gray to gray-brown SILTSTONE
125 200 and blue-gray to dark gray BENTONITE
130 4L ¥
| 1.0 foot thick hard SILICEOUS SHALE
135 Same as above 133.5 feet
Blue-gray BENTONITIC TUFF; possible
R groundwater of slight seepage at
140 RN 142 feet (cuttings blown to surface
'\ are very small and very slightly
moist)
5 1.5 to 2.0 feet hard SILICEOUS SHALE
145 N or SILTSTONE
Blue-gray to dark gray TUFFACEOUS
\ SHALE(?) or TUFF(?); very fine
150 grained to aphanitic texture
-—v-—-—
zl e | w |5 (8] o |2 | THIS BORING LOG SUMMARY APPLIES ONLY AT THE TIME
w w2l 22 | §_ S |ag| = z. 21 28| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
HE I PR - A TR zw w3 S<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
= - = P >q b
“l 23| 52 | ¢ § =l 3ls" 3 g" LOGGED BY STK DATE 5/13 to 5/15/81




g MOORE & TABER  CONSULTING ENGINEERS AND GEOLOGISTS
PO

TEST BORING LOG
o TYPE 5 75" diameter rotary (air) |ELEVATION 276 |BORINGRPV—4 con.

As above

155

1.0 foot thick very dark gray-brown
+ SILTSTONE, relatively soft

160 ? > 1.0 foot thick hard gray SHALE

Thinly interbedded gray to gray-brown
SHALE and SILTSTONE

165 JIl NP 0.5 to 1.0 foot thick very dark gray-
N brown SILTSTONE; relatively soft.

MARINE SILTSTONES AND SHALES: Inter-

170 bedded gray to gray-brown SILTSTONE
and SHALE; minor thin interbeds of
CLAYEY (BENTONITIC?) SILTSTONE
e 175
o~
£
€ 180
. 185
iai
gﬁ ‘ 190 A 0.8 to 1.0 foot thick hard gray
o \ SILICEOUS SHALE
g“ .’i Same as above 193 feet
195 i N A A
v NOTES: ' !
&ﬂ 1) Standing water at 127 feet after
= X 60 hours. Possible seepage at 90
200 feet.

2) Gamma logs - 5/15/81 (hole partially
closed at approximately 70 feet).
3) 187.8 feet of inclinometer tubing
placed & annular space around tubing
backfilled w/0.5 inch pea gravel 5/18/81

!

!
i
S

=l EE | w |5 |8o) e o |2 [ 718 BoRING LOG SUMMARY APPLIES ONLY AT THE TIME
- wl w2l 22 [ 5_ e |=8] ==z, 23] “4| AND LOCATION INDICATED. SUBSURFACE CONDITIONS
| szicgl as | =& |5 188] ¢ = L g|S<| MAY DIFFER AT OTHER LOCATIONS AND TIMES.
- < @ - - i
» 4| > o 8 xZ a PR X
gala2 | = |3 [37| 34 =".’]g LOGGED BY  STK  |paTg 5/13 to 5/18/8]
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APPENDIX - SECTION III

" BORING LOGS BY OTHERS

Summary of Boring Log Data, Eastern Portion of Active Portuguese

Bend Landslide

K-4 and K-4A (R.P.V.-3); Lindvall, Richter and Associates, 1981

F-5; Converse Ward Davis Dixon, Project No. 81-02167-01, 1981



2061 AILSABALUN PAOJURIS “UOLIRIUISSL [B40300(Q CUBPULT LBPUOp [4BY

SapJ4ap Ssoled ‘opL|sSpueT pudg 8ssanbniuod ay3 JOo sisAjeuy uy,

‘ BLUOSLLRD S||IH
:wou4 e3eq bon bBurdogy

vE L €6l 9z L 922 (69-8961) 6 - dAd
- ——m- Al | oL (£6-9S61) ¥L B €L - MO
c6- ——— ———- £ (£5-9561) 11 - dAd
——-- == (e)e- 2 (£6-9561) 99 - dAd
0t~ 02 (¢)1e- S (£5-9561). 40 - dAd
oLl 081 s L12 (£5-9561) 22 - dAd
G¢ L6 02 2€l (£5-9561) WY - dAd
---- ---- o€ Al (£§5-9S61) Z - dAd
8¢~ Be 52 59 (£5-9961) X - dAd
LLL === 12 . £02 (£5-9S61) M - dAd
oL, . 2Ll LE 02 (£6-9561) S - dAd
=== -ow- (¢)ot- L§ (£5-9561) ¥ - dAd
Lol 8L1 102 b12 (£5-9561) v - dAd
---- €e- (¢)e- 02- (£6-9561) 6 - dAd
UoL3eAa|3 aseg uotLjeAaiy doj UoL3eAs|] UoL3eA3|]
$4n] 3sanbnidog [3A37 493eM aodejung di|S *ON Buluog

9pL{sSpuet puag 3sanbniaod 8ALIDY UOLILO0J U43}SE]

*V1VQ 907 ONIY0E 40 AYVWWNS

N it

oinasits

L= G

Job No. 380-462 - November 30, 1981

i [



fsctnrens)

| BASIC EXPLORATORY BOREHOLE

DRILLING AND SAMPLING 106
PROJECT Loavmnl onbos - Bo-127-/2 DATE DRILLED T8 7 f #-F-8/ HOLE NO. -

. LocATiON LBtar beepts - foree/ /L GROUND SURFACE ELEV._
DRILLING CONTRACTOR. €2’/ 7"575»4 LOGGED BY__.JLY __ DEPTH TO GROUND WATER_A/4
TYPE OF RIG__EL HOLE DIAMETER 34 £ 2797 HAMMER WEIGHT AND FALL
: SURFACE CONDITIONS _Seccesmscy Lhircay B9° . WEATHER i
DEPTH | CLASS. FIELD DESCRIPTION SAMPLE MODE REMARKS
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BASIC EXPLORATORY - BOREHOLE

ORILLING AND SAMPLING LOG
PROJECT B0 ~/Z 7 /& DATE DRILLED_S=5-87-S6 5 wole no._ KFA

LoCATION oty [ ontes e 7 " GROUND SURFACE ELEV.
DRILLING CONTRACTOR P LOGGED BY.L LS /ZVDEPTH TO GROUND WATER__ A
TYPE OF RIG éﬁax HOLE DIAMETER__ «#2<C HAMMER WEIGHT AND FALL NA
SURFACE CONDITIONS WEATHER
: @
DEPTH | CLASS. FIELD DESCRIPTION SAMPLE MODE - REMARKS
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AR R

SUMMARY y
E BORING NO. F-5
| ODATE ORILLEO 5—20—8] o =
b ThtS SUMMARY ARPLIES ONLY AT THE LOCATION OF THIS BIOING AND A7 The ‘:1_ ::(O (o"‘_ P
T NG R et P ASSAGE 5+ M. TAE DATA AT AN A
DEP qve" O rrEseaTeosa SIMPLIFICATION OF ACTUAL CONDITIONS ESCOUNTERED. “@:’0‘ "'f‘:"» C‘o‘»” ’6\0)3';4
r:zor o ‘,“» ELEVATION: 339"+ s 0"(;’0 Gk .)_oe
cL | stightly [v stiff |yl brown SLOPEWASH--SILTY CLAY
] moist  [soft yellow |LANDSLIDE DEBRIS (BLOCK)
. to gray TUFFACEQUS &
j mod to DIATOMACEOUS SHALE
hard gray
. yellow
5 — very gray DOLOMITE & SILICEQUS
hard orange SILTSTONE
) |to moderctely to very
. pale fractured
yellow slightly to moderately
] brown weathered
4 &
light
E 10— brown few tuffaceous interbeds
: shear surfaces
s 1 Bentonitic gouge
£ 1  Gypsum (2" thick) gt 13'
o mod yellow SANDSTONE & SANDY
. hard gray SILTSTONE
g ; to to fine to medium grained
15 very gray Calcium cemented
- hard orange laminated to very thinly
e bedded
;o 7 i !f:_lg.yered‘wifh siliceous
i ‘
7 v_moist |soft r green entonitic gouge
' 4 slightly {hard yellow ALTERED IUEE
L moist gray intensely fractured
20— to very weathered
(l . pale Dolomite & Gypsum filled
;f - orange fractures
R brown thin Chert layers
i 2 very black SILICEQUS SILTSTONE
b . hard to dusky thinly lam, mod fractured l
| yellow few thin Chert lavers :
7 ard yellow SILTSTONE & SHALE !
. gray interbedded with Tuff i
w i v fractured, thinly lam :
, ] @ v moist |soft orange BENTONITE many slicks l,
;30 |

Indicates numbher and
range of bulk sample

(Conrinued)

TENTATIVE TRACT 37885

81-02167-01

Prcject No

&
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SUMMARY
BORING NO. F-5 (Continued)

TENTATIVE TRACT 37885

THES SUMMARY APP\.slls ONLY AT THE LOCATION OF nzu SORING AND AT THE *o)"_o :’oe:;o (29‘_ 1.’9","
‘ LMD MAY CHANGE AT TR1S LOCATION WITH THE PASSAGE OF Tie, TE OATA AN X
! DE':\’—« "QVO" oov PRESENMTED 13 A SIMP_iFICATION OF ACTUAL CONDITIONS ¢..cauf{t:n¢o, t{f’ L‘l-g:‘.)‘ o(f‘i;” }’d:::::-p
Fees N AN\ F \ e
30 @ : (X
moist | mod ol green| LANDSLIDE DEBRIS (BLOCK) | 1.6 | 23.5|87 |0.07
1 hard  Fodbrowrd  BENTONITE many slicks 0.46
i : very fractured 0.70
slightly { mod gray SILTSTONE & SHALE i
. moist [ hard orange laminated to thinly bedded
mod to very fractured
mod to very weathered
35 few tuffaceous interbeds 23.3| 16.4| 89
4
= slightly .yellow SHALE
moist gray thinly laminated
] to to very fractured
4 mojst gray moderately weathered
orange few tuffaceous &
40 @ diatomaceous Shale
- interbeds
i SHALE & SILTSTONE
Bentonite with slicks at 42
4 v. moist ! saft lgrgreen ouge (Benfonite]
| orange SHALE & SILICEOUS SHALE
45— slightly fmod | red ' moderately to very 31.0| 49.4| 71
4 moist | hard brown td fractured
' gray few fish scales
] v _moist | soft grgreen | gouge (Bentonite)
. slightly | mod gray SHALE
moist | hard orange laminated to thinly
50 to & laminated
4 moist yellow very fractured
brown moderately to very
7 weathered
i few thin Gypsum veins
7 between bedding
55— 1" thick soft plastic zone
| , v morst 1 soft ar aree at 55.9' (Basal shear zone)
{ slighfly mod gray BEDROCK 47.3| 14.81 91
| moist [ hard yellow BENTONITE ) )
: i to few Gypsum veins (1")
; moist | hard gray - SILTSTONE & SILICEQUS |
: . orange SHALE !
"1 60 few Gypsum veins ;
’ * |
Indicat ber and Continved Sample soaked and sheared at
rgnéceqoefsbr:;{(n s:mple (Con rnue ) 0.5, 1.0, & 2.0 ksf (residual)
M Project No

81-02167-01

@ COnverseWa r d DaVIS DIXOTI Geotechnical Consultants




{ [T RIS SR
SUMMARY
BORING NO. F-5 (Continued)

THIS SUMMARY APPLIES ONLY AY THE LOCATION OF THIS BORING AND AT TrE
YIME OF DRMILLING SUBSURFACE CONDITIONS MAYODIFFERAT OTHER LOCATIONS L » 4,
cEPT & AND MAY CHANGE AT THiS LOCATION WiTn THE PASSAGE OF TIME TwE DATa + & + "o I
= N pRESENTED 15 A SIMPLIFICATION OF ACTUAL CORDITIONS ESCOUNTERED. ""e b7 ¢, <
2\ &% NG

slightly fhard gray BEDROCK

) moist black SILTSTONE

to & thinly laminated
moist gray moderately fractured

§ orange slightly weathered

few fish scales & other
small fossils

slight organic &
petroliferous odor

. slightly |hard light interbedded massive ashflow
moist to olive Tuff & thinly laminated

] very gray Siliceous Siltstone

hard to slightly to moderately
very light ﬂ:acfured

70 moist blue slightly weathered

to gray few interbeds of Shale

to

wet .
. medium

b blue
ki v ] gray
T ' SILTY & BENTONITIC
P 75— PYROCLASTIC-FLOW
BRECC IA

. groundwater encountered end of boring at 76'

= 4 | |at 74" after 3 days
b slight seepage at 70"

. ATTITUDES:
o ] N30°W,/38°SW at 3' (bedding)

Ko N40°W/48°5W at 6' (bedding)

- N60°W/44°SW at 13’ (shear) .
7 N36°W/38°SW at 19’ {bedding)

- N30°W/35°SW at 29' (bedding)

N45°W/25°SW at 36’ (bedding)

1 N28°W/24°SW at 42' (bedding)

o N24°W/25°SW at 44' (shear zone)

- N33°W/32°SW at 487 (shear zone)

— N30°W,/35°SW at 54' (bedding)

N40°W/40°SW at 67' (bedding)

DY —

n

N R

Project No

TENTATIVE TRACT 37885
T 8 81-02167-01

O ConverseWardDavisDixon ceotechnical consuitants
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