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INTRODUCTION

Seismic wave velocities (compressional and shear) are important parameters
for determining the seismic response characteristics of various geologic units
when subjected to strong earthquake ground shaking (Borcherdt, 1970; Joyner
and Chen, 1975).

Seismic velocities of various units often show a strong correlation with
the amounts of damage following large earthquakes and have been used as a
basis for certain types of seismic zonation studies (Medvedev, 1965; Gibbs
and others, 1975b).

Currently a program is in progress to measure seismic velocities in the
San Francisco Bay region at an estimated 150 sites. At each site seismic
travel times are measured in drill holes, normally at 2.5-m intervals to a
depth of 30 m. Geologic logs are determined from drill hole cuttings, undis-
turbed samples, and penetrometer samples. The data provide a detailed comparison
of geologic and seismic characteristics and provide parameters for estimating
strong earthquake ground motions quantitatively at each of the sites (Joyner
and Chen, 1975). A major emphasis of this program is to obtain a detailed
comparison of geologic and seismic data on a regional scale for use in seismic
zonation. The broad data base available in the San Francisco Bay region
suggests using the area as a pilot area for the development of general
techniques applicable to other areas.

Shear wave velocities in near-surface geologic materials are of especial
interest for engineering seismology and seismic zonation studies, yet in general,
they are difficult to measure because of contamination by compressional waves.
A comparison of various in-situ techniques by Warrick (1974) establishes the
reliability of the method utilizing a "horizontal traction" source for sites
underlain by bay mud and alluvium. Gibbs, et al. (19753) present data from

12 holes and establishes the reliability of the method for sites underlain



by a variety of different rock units and suggests the feasibility of making
the measurements at a much larger number of sites. Data collected from the
first 12 holes also provide an opportunity for developing a routine and
efficient procedure for collection and reduction of the data.

Gibbs and others (1975b report preliminary comparisons of the data ‘
with the amplification data recorded from nuclear explosions (Gibbs and
Borcherdt, 1974), and the intensity data for the 1906 earthquake (Lawson,
1908). These comparisons show that correlations exist between the three
data sets. Seismic data collected at additional sites should strengthen
these correlations and provide significant new data from which ground motion
predictions for seismic zonation can be made. This report presents the in-

terpretation of the data collected from an additional 23 sites.

SELECTION AND LOCATION OF SITES

Several types of data are available in the San Francisco Bay region
which are pertinent to the overall problem of estimating earthquake ground
motions for seismic zonation. These are (1) distribution of intensity for
the California earthquake of April 18, 1906, (2) ground motion amplifications
recorded at 99 sites, and (3) detailed geologic mapping. Sites are selected
on the basis of each of these data sets. The present locations of strong
motion instrumentation are also considered. Once a site is selected,
accessibility of the site is determined and formal permission is obtained
from the property owners. A file of access data and sketch maps are being
compiled for each site. The locations of the sites are presented on 7 1/2-

minute map sheets (see figs 1-17).



DRILLING AND SAMPLING PROCEDURES

At each site selected, a hole 12.4 cm in diameter is drilled to a
depth of 30 m using a "Failing 1500" truck-mounted drill and a rock bit
with mud and water circulation. The boring is then cased with 7.6 cm
diameter PVC plastic pipe and backfilled with drill cuttings and '"pea"
gravel. Casing insures accessibility of the hole and provided a secure
clamping surface for the seismic probe.

Samples are taken in each of the holes at depths of approximately 3 m,
7.5 m, 30 m, and at boundaries defined by continuously monitoring the drill
cuttings and the drill reaction. The type and number of samples taken at
each site is determined by the type of material, the number of significant
lithologic boundaries, and variations in weathering. For those holes which
penetrate a single rock unit, material variations as a function of depth
are due largely to weathering. For these holes the depths of 3, 7.5, and 30 m
usually provided samples of deeply weathered, moderately weathered, and fresh
rock. Additional samples are taken where unusually thick weathering zones
are encountered. Cost and the need for a large number of holes distributed
on a regional scale prohibited continuous sampling. In soils, standard
penetration measurements are made and undisturbed samples are taken using a
"Pitcher" core barrel and a "Shelby'" thin tube liner. Undisturbed samples are
also taken in soils with large amounts of hard rock fragments and in firm rock.

Samples are obtained in hard rock using a core barrel with a diamond core bit.

RECORDING PROCEDURES
Compressional waves are generated at each site by the vertical impact
of a sledge hammer on a steel plate. A signal produced by the opening of an

impact switch attached to the hammer is recorded for determining origin time.



Shear waves are generated using the horizontal traction source introduced
by Kobayashi (1959) and discussed by Warrick (1974). Briefly, the
method consists of applying a horizontal impact to a large timber (244 x 30 x
18 cm). The timber is placed on a flattened soil surface and held firmly
in place by the front wheels of a truck. A steel pipe extends through the
timber and supports a 30 kg hammer to which is attached an impact switch.

The specially constructed hammer rolls on bearings and moves a distance of

45 cm along the pipe before impacting the timber. The "horizontal traction"
source generates a high proportion of S- to P-wave energy. The timber is
impacted twice, once in each direction. The two impacts reverse the polarity
of the S-waves but not the polarity of the smaller amounts of P-wave energy.
Comparison of the two signals provides an important tool for identifying the
onset of the S-wave.

The timber is offset 2.0 m from the hole and a three-component geophone
package (natural frequency 14 Hz) is placed within 9 cm of its center. The
signals recorded from the surface geophones are used to monitor the input
signals and determine the origin time for the generated S-waves. The arrange-
ment of timber, steel plate, and surface geophone package is illustrated in
figure 18a.

The P-waves generated by a vertical impact on the steel plate and the
S-waves generated by impacting the timber in both directions are recorded
separately. This procedure is repeated for each 2.5 m interval (closer
spacing is sometimes used to obtain a velocity in thin layers) in the drill hole.

The seismic probe used in the first 12 drill holes (Gibbs, et al., 1975a)
consists of three sensors (one vertical and two horizontal) (Mark Product
L-10, natural frequency 14 Hz). This package is not easily oriented from

the surface so that one horizontal seismometer is inline and the other transverse.



This instrument was used only as a backup unit in the present study. The downhole
instrument now being used is a three-component unit built by Oyo Corp., Tokyo,
Japan. The new instrument package has a delinometer and an inflatable diaphragm
which under most circumstances permits orientation from the surface. Proper
orientation aides in identifying the onset of the S-wave.

The signals from the downhole and surface seismometers and the impact
switches are recorded on photographic paper and magnetic tape in analog form.
The velocity unit-impulse response of the recording system is essentially flat
from 2 Hz to above 100 Hz. A detailed description of the recording instru-
mentation is presented by Warrick and others (1961). The recording oscillograph
is modified for this project by adding 500 Hz galvanometers and increasing the

paper speed to 46 cm/sec.

REDUCTION OF GEOLOGIC DATA

Description of Samples

Portions of each of the samples are examined and described in the laboratory.
The terms used for the descriptions are summarized on figure 19. The sample
descriptions are presented in the left-hand columns of figures 20-42.

The soil samples are described using the field techniqdés of the Soil
Conservation Service and those specified for the Unified Soil Classification
System. Descriptions include soil texture, color, amount, and size of coarse
grains, plasticity, dry and wet consistency, and moisture condition. Texture
refers to the relative proportions of clay, silt, and sand particles less than
2 mm in diameter. The dominant color of the soil and prominent mottles are
determined from the Munsell soil color charts.

Descriptions of rock samples include rock name, weathering condition,
color, grain size, hardness, and fracture spacing. Classifications of rock

hardness and fracture spacing are those used by Ellen and others (1972) in



describing hillside materials in San Mateo County. The weathering classifi-
cation is modified from that used by Aetron-Blume-Atkinson (1965) in describing
Tertiary sedimentary rocks in the foothills of the Santa Cruz Mountains.
Geologic Log

Geologic logs are compiled for each hole using the field log and descriptions
of the samples (figures 20-42). The field log is based on the reaction of
the drill rig, a continuous record of drill cuttings, preliminary on-site
inspection of samples, and inspection of nearby roadcuts and gullies.

Most information needed for describing relativély well-sorted soils and
such properties of rock as lithology, color, and hardness are readily obtained
from cuttings. Inspection of samples and nearby outcrops is also necessary
to determine the nature of poorly sorted materials and to determine fracture
spacing. Reaction of the drill rig is also useful in determining degree of
fracturing as the rate of penetration in rock is highest for very closely
fractured and crushed material and drilling roughness generally is at a
maximum in closely to moderately fractured rock. In-situ consistency of soil
is determined largely from standard penetration measurements and rate of
drill penetration.

Density Measurements

Density measurements are required to calculate elastic moduli from measure-
ments of seismic velocity. Densities are measured from most of the penetrometer,
Pitcher tube, and diamond core samples (figs. 20-42). Densities are measured,
where possible, by weighing a small piece of the sample and obtaining its
volume by the mercury displacement method. A different method is used for
very friable materials such as grus or poorly sorted materials which necessitated
using a large sample. A slice is sawed from the Shelby tube containing the

sample, its height and diameter measured, and the sample extruded for weighing.



For the mercury displacement method, measurements are made on three portions
of a sample and the average reported.

While the accuracy of the density measurements is generally sufficient
for calculation of elastic moduli, a number of the samples used to obtain
densities do not completely represent the in-situ material. Materials that
are sampled by penetration are compressed in sampling and several of these
dried out before density measurements could be made. Densities of the hard
rock samples are obtained using whole rock fragments from diamond core samples
and are maximum densities. Depending on the amount and openness of fractures,
these rock densities could be higher than in-situ densities by approximately

0.1-0.2 gm/cc.

REDUCTION OF SEISMIC DATA

Identification of Shear Wave Onset

To aid in the identification of the shear wave arrivals, the signals
recorded in the drill hole from impacting the timber in opposite directions
are superimposed and drafted on a common time base (figs. 43-65). The S-
wave group is easily identified when displayed in this manner, by a 180°
phase inversion. The onset of the S-wave is chosen as the start of the first
inverted phase in the group. The interpretation proceeds from the bottom
record, to the top using phase correlation at each recording depth. The
onset of the S-wave arrival (arrows) and the first peak of the S-wave arrival
(dots) are identified for each depth and for each site are indicated on figures
43-65.

It was not possible at every site to control the orientation of the down-
hole seismometer package because of high viscosity drilling mud left in the
hole; hence, the relative amounts of S-wave energy recorded on the two

horizontal seismometers vary with depth. The S-wave arrival is generally



most easily identified on the horizontal seismogram with the largest ampli-
tudes (e.g., see fig. 46). Comparison of the signals recorded on the
horizontal sensors with that recorded on the vertical sensor shows that the
S-wave energy generated by the horizontal traction source is at least twice
as large as the P-wave energy.

On many of the horizontal seismograms some P-wave energy prior to the onset
of the S-wave is apparent. Some P-wave energy is generated by the horizontal
traction source and some probably results from conversion of S to P at
seismic boundaries. In some cases the polarity of this P-wave energy is
reversed and careful consideration of the entire record section is required
to identify the S-arrival. Moreover, several locations (i.e. Fig. 44 at 10,
12.5, 15, and 17.5 m) show early arrivals which have characteristics of S-
waves (phase reversal, frequency, etc.) but plot on the travel time graph
between P-and S-wave velocity. These arrivals are thought to be waves which
travel part of their path as faster P and convert to S at a seismic boundary.
With rare exception, these arrivals cannot be phase correlated for more than
a few depths and are readily identified when consideration is given to the
entire record section. In general, the onset of the S-wave is easier to
identify at sites underlain by the various types of soil than for sites under-
lain by the more consolidated rock units.

Travel Times and Average Velocities

To determine the travel time for the S-wave onset identified from the
record sections (figs. 43-65), the following times are measured with respect
to a 100 Hz time code signal recorded on the records:

1) t

time of break in signal from impact switch

1
2) t2 = onset time of S-wave arrival on inline uphole geophone
3) t3 = onset time of identified S-wave arrival on downhole sensors



The time considered to be the origin time for the S-wave recorded on the
downhole sensor is the onset time of the S-arrival on the uphole inline sensor.
To reduce the uncertainties in determining this origin time, an average value
(tA) is determined for the set of values, t2 - tl, measured at each depth.

The travel time for the first S-arrival is given by

s : S tl) r3 tA'

A corrected S-wave travel time (tS ), corresponding to the travel time
c

for a vertical ray path, is computed from ts = tS + tC

c
where tC corresponds to a timing correction (cosign of the angle of ray
incidence) due to the distance the plank is offset from the center of the
hole (usually 2.0 m). Average velocities from the surface are determined by
dividing the corrected travel time by the corresponding depth. The travel
time for the first S-peak is determined similarly. The origin corrections
(t2 - t.), the travel times of the first S-arrival and the first S-peak (ts),

1

the corrected travel times for the first S-arrival and the first S-peak (tS Vs
and the average corresponding velocities computed at each site are presenteg
in tables 1-23.

The travel times for the P-waves generated by a vertical impact on a
steel plate are determined in the same way as for the S-waves, except that
the origin time for the P-wave is given by the impact switch and no origin

correction is necessary. The travel times, the corrected travel times, and

the average velocities for the P-waves are also presented in tables 1-23.

Interval Velocities and Elastic Moduli

Calculation of interval velocities and elastic moduli requires determina-
tion of depth intervals over which the velocity is approximately constant
within the uncertainty of the travel-time measurements. To determine these

9



depth intervals, the travel time data (tables 1-23) are plotted as a function

of depth (figs. 66-88) and the geologic logs (figs. 20-42) are simplified

(figs. 66-88). Depth intervals for velocity determinations are selected

on the basis of distinct changes in slope of the travel time plots and

evidence for lithologic boundaries. For those geologic materials with S-
velocities greater than 350 m/sec, the intervals are required to contain at least
four travel time measurements to avoid determining a velocity from a travel

time differential due to large part to measurement error. For purposes of a
generalized comparison between the different sites, the interval 10-30 m is
selected for routine computation of velocity.

Velocities are calculated for each of the selected intervals (tables
24-46) from the slope of the linear regression line which best fits the travel
time data in a least squares sense (Borcherdt and Healy, 1968, eqs. 3.1-3.5).
The equation of the linear-regression line which best fits, in a least-squares

sense, a sample of n pairs of time-depth coordinates {(xl,tl),...,(xn,tn)} is

t(x) =a+b (x - %)

=4 O R
where T = i 5 X, 5 @=—= & ti .
i=1 B el
y -
the intercept is INCPT = o L ti - bx , and
i=1 '
n
the slope is b=X w,t,
i=1 *
= e -9
with w, = (x, = xX)/D and D = Z(x, - X) .
i i k=1 k

The desired velocity (VEL) is given by V = 1/b. Assuming the standard
statistical model (Borcherdt and Healy, 1968), the 68.3 confidence level,

uncertainty interval (UNC INT) for the velocity is estimated by

10



L 1
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b+sb b Sb)

where

g = 1

- 2
Mo 5 Rl s

i=1
is the standard error of the regression coefficient.

For these depth intervals with measurements of density (p), the shear
modulus (SHEAR MOD, M) and bulk modulus (BULK MOD, K) is calculated (tables

24-46) using

and
2
K = \Y -
& p

W

M.

Poisson's ratio (0) is calculated (tables 24-46) using

SUMMARY OF RESULTS
Gibbs et. al., 1975a,presents data from 12 boreholes and establishes
that reliable shear wave velocities can be measured in the bedrock units in
the San Francisco Bay region. In this report seismic velocities (particularly
S-wave velocities) together with geologic logs are reported for 23 new
locations. The geologic units measured include a variety of Quaternary

sediments ranging from older alluvium to bay mud.
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The purpose of the study is to establish a data base for predicting
groundAmotions for use in seismic zonation. This requires a large number
of sites distributed throughout the region. The total number of sites
measured to date is 35 with at least one measurement in every type of near

surface material in the San Francisco Bay region.
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could not be determined, bulk and shear modulus are not

reported.
Table 1, 24. Site No. 13; Alviso Raceway-- - 77, 123
Table 2, 25. Site No. 14; Blackberry Farm- - 78, 124
Table 3, 26. Site No. 15; John Muir School- 79, 125
Table 4, 27. Site No. 16; Lowry Road- 80, 126
Table 5, 28. Site No. 17; Hayward Sink- 81, 127
Table 6, 29. Site No. 18; Parkway Towers- 82, 128
Table 7, 30. Site No. 19; Palo Alto Square- 83, 129
Table 8, 31. Site No. 20; Mission Peak- 84, 130
‘Table 9, 32. Site No. 21; Montgomery School- 85, 131
Table 10, 33. Site No. 22; Stevens Creek Quarry- 86, 132
Table 11, 34. Site No. 23; Cal State Hayward 87, 133
Table 12, 35. Site No. 24; Miller School 88, 134
Table 13, 36. Site No. 25; Oliver Salt Works 89, 135
Table 14, 37. Site No. 26; Corte Madera- 90, 136
Table 15, 38. Site No. 27; Mitchell Park 91, 137
Table 16, 39. Site No. 28; Foothills Park: 92, 138
Table 17, 40. Site No. 29; Sierra Morena 93, 139
Table 18, 41. Site No. 30; Pulgas Tunnel 94, 140

20



Table

Table

Table

Table

Table

19, 42.
20, 43.
21, 44.
22, 45.

23, 46.

Site

Site

Site

Site

Site

No.

No.

No.

No.

No.

31; Frenchmans Creek--

32; Half Moon Bay Terrace

33; Vista Grande

34; Morrison Canyon-

35; Lake Merced Country Club--

21




I . |

CALVISO RACEWAY

T

N

=72

== 2

GOLF
_COURSE__~

1000 0 1000 2000 3000 4000 5000 6000 7000 FEET
= = - = - = Fr =1 Ee——ug =
1 5 0 1 KILOMETER
[ ——— —— ——— — =

- s '..‘\
) = . i AGNEWS STATE HOSPITAL
: ] AN ‘ M UL
{7 COFFIN 2

h i
el <@

w
-
I
=

A\
4
£

MILPITAS, CALIF.

NW 4 SAN JOSE 15 QUADRANGLE

N3722.5—W12152.5/7.5




XN Ay ©
o Wb N U ERT CX
{ NN e ) \ .
R \*)J " / " e s N I | d
b (e [/ Josep! I L
. ( [ e SRR L
Sty < \&\ ) b \\\\ = ﬁ’ ( 28

"Ny T hs

Wb N&0
\ j | /

bk ‘“&._Jg:_t_qtmr‘ [=

4 s o ik {\ 14

Va1 jMopds

A’\ - 5 Ihsie e ,/',/,v r,‘,:’w iy

N BLACKBERRY FARN /N 1

TR TR Al CEEY: .-
o

]

= 22 N o ("v“: \;:—\_'”‘,
= /‘\ N\ 7 D ,\” Gravel Pit
Vet i ) (g
—~ Gaﬁm}g Stal L » eWater A
AT N T
Loy Vi "\*—‘ . .
7 N \ - - Gravel & s Yo

)
L — -

e —

YRR Y ‘ \
/?\ é ( \1 ("‘\ e {\\\?v?‘%\j//’\ ‘\}\. O b %

2 s LD |\ & e R
VENS CREEK QUARRY .~ 7 7.

T Wy S R

oo FeET. CUPERTINOQ, CALIF.
1 KILOMETER SE-4 PALO ALTO 15 QUADRANGLE

| N3715—W12200/7.5

Fig. 2 23



jou"
i

\

e,

\J N %
\ D ~-,‘>~\ g
o L3/ /,/
N > Q“;:*’< Y=
)

))‘} X%
<
(. fra -~ Al Saints |

O

1000

6000

(=

—

1
1 KILOMETER |

7000 FEET HAYWARD, CALIF.
NE/4 HAYWARD 15' QUADRANGLE
i N3737.5—W12200/7.5

Fio.

k]

24



——r— —
- Waler 24 i
u%l;:e 0\}@ \

|
-4

iﬁl i/ W ‘\‘\ Sugar Refme‘r : )
§ 7
e |
N
1 ; 1[1 = . Drive-in
: jit i Theatct
. oAl ) a
i .\ UNION CITY |w

rowert. | 0 (Alvatadg) o

1.  (BM'10)

[1lles = sse s esess wse

il =a!
Jd i
In
¥l
1l A
il
rit Al
M ‘jl
nt
: i 3
i
ORS “ :
‘ljyck
-Club
3
\
\
|o
:
\
\ -
L}
v
<y
= \
= ‘\
\
/ i 4 : (
@:/ , . \ A b ' : y C
A - r |
Srmon ot~ . LOWRY ROAD
; 45 eon A oy
,Qq‘ e = ’ : B \Cﬁ - S
\ 4 P 10 N
i /’ &
I 7/
1 ,/ A
S P n ™ 4 T
1000 0 1000 2000 3000 4000 5000 6000 7000 FEET NEWARK, CALIF.
IH 5 0 1 KILOMETER SE/4 HAYWARD 15 QUADRANGLE
e — e e ———————— N3730—W12200/7.5

Fig. 4 , 25



| XA Iy
e
Joat 0 /
| Sy
| / il
| !
| N
! ON
N
| \
I ‘ 24
- ( %)
1
L;—:’_ _____ .y
B 7=
Il 7
) 70
l./’ /{4"'\ |
} /) Ly
’// L \1
\ .
[
T

e
7
‘ 7
A

_

7 \
i €A ,
N A
= N
3 D". == % GravellPit
e 5 .
S 1
A\ T \
|
I .
L
4
I

FREMONT

1ona3nov

P NTieAl A

i
Mbission San Jos
Aoy 4 High Sel

\‘ AN
% N\
\j >

.
)mg Sta £

PARK WAV | TOWER.S '
=X P el

1000 0 1000 2000 3000 4000 5000 6000 7000 FEET N[LES CALIF.
[=-—-— T Seeme— T (SR T s, |
g 5 o 1 KILOMETER SW/4 LIVERMORE 15 QUADRANGLE
' N3730—W12152.5/7.5




G'L/SLOCCTIM — G'C2LEN
31ONVHAVND S OLTV O1vd ¥/MN

AITVYD ‘OL1VY O1vd
o n\_ < /.:.Pwyf ,//m.m‘mwmlc.m \ uw\\‘

IARwoTf > N ..Vc\.. \s zmex&w
<, oy Qi Y, o\ oy
5 /\/ \ S\w_\ & YD Qiz=_J

\ \,. n
QV g g e

1334 000

== = — g 4 F—7 j =
YILIWOTN T 0 S 1
= =5: & F
0009 000€ 0002 0001 0

2 5\ \V \‘,;,. 3
ek,

/!
g I~ \

S/

_,,:,:. i J/ e
WL / \ \ \/.
WNIavis = ./
\ . 1
7 b AN
{ / S
8 N5 A .

~

Fig. 6



S
.

A

- {osss "\\‘\. {*3\‘:’:" y _
r—/‘h/ LRSS S .

5 A P’,
M SSION PEAA — e
AREAZ \\ \73 \\\L__‘\;_/ N L/{F<‘§y1»~-_~\\ . .u‘ \;‘ A
EaN\/ AN LG AR NG R -
\]/f N N &‘»\“\ A RS B AN
s ORI, Y AN

i“\‘

D Ay k-
> R 3
3 ~20a
N
\.—\‘ %

P

T ‘:f,;,,"/ti /:/

W
G

YN NN
\u‘\\l/\ -
./’,’lg\

QR ERRNER )

W<

1

X
N
AN ‘

YO AR
W) 7 iR\
Tt

27
: 8

\! RE A0 P b
2
& 17|

Wi W
W/ \\ .‘_.\‘j’:

)

el o
S

i Dot i
P

0 1000 2000 3000 4000 5000 6000 7000 FEET

1 5 0 1 KILOMETER

LA COSTA VALLEY, CALIF.

SE/4 LIVERMORE 15" QUADRANGLE
N3730—W12145/7.5

Fig.

7

28



(/

CENTRAL

>hoppi -
) ficesterc D o ==
S L S ) P | (R 4 .
i L S Lo LAN i -
. < [ |
i<l : - - ;v! @
Bl - G u' L‘?;'::;:,
- L =_|(e Water ~
o e -
i o S \ "
O e B 5.
i i L 10 % . G E;
1 = Park . {
\_‘I k/ X%W S = h ; ! —
> pass A - N i
sABy 120 o . _\V_ ______
7 = o
ofl L e
» N K3 ontgpmeny (=3
e “sflvesiy /Sche

Tilis WB A /*/olyrsom_fm/ sc/vooz

// e (S o LR )yl o
‘mm o :
; ¥ 1> - o 2
: A_El'. safler oo e aod o .
NTA CLARAY® | W L Je 5 3
y . \ X . J e j} Y ) Z\\ \4 &ﬁ \r’% 2\
[ [ ] \ \ Ny . \G\‘ﬂ )
P d =o/ i . s ) . -
. N w4 / \ LE A\ \ { =21
) 07 : ;‘ \ o QA ¢! %))
S o =~ - 105
Py X for  D¥g’ <K o 1 _~ "McCoy Sch
v/ v/ /Bch ; 8 Eudr AP ¥
g I ] / ¢ N [ =z Seh ] - | b -z
s i ) 1 e i GoH Coursel .
NERIDGE AVE RN it /
. F 4 o v |.- == \f ! ;
BN | \/Q o _Paik z _%meamed
il Ly B R e
—— RAC ’)7 4 J/ :
eb\ ¥ e - ViR e 1
T i A ¢ 1 - AVE “_}/‘ | ) 16
/ i 1 o i
4 RN ik NL_ ' 5
N : 2 ’ b T A
f Lx - 7 = : by ; { S
— 3} \
(280—) t a" e ot “;. s § 7
S NTA* ; )i .
AN J - . sl « . . . .. St .
N =" .k rb A AR 'Mendxan,
» oot tall. § B S8 . S by
1000 0 1000 2000 3000 4000 5000 6000 000 reer - SAN JOSE WEST CALIF.
[Em=m= ;: =]
) 5 o 1 KILOMETER SW/4 SAN JOSE 15 QUADRANGLE
=)

N3715—W12152.5/7.5




-~ ll'n“ o Fos 11
wmm® e Homegteg 10 ] ,F 3
1] .: High gch| Tz _&!J N
: BigelE
LA e
e
ﬁ 7___1,.“’] |
AR =
[ REE T
L I1BM 227
5 - 1ol el
e il N *lu  Collins
e I :(I Seh
_______ o~ . %
; 13
| —F g i
e B ;
=g ]

2 TCREEK e = = > ?:mdl'iu

| BM 2
A L o E ANZA (13 T
\‘:“1 = COLLEGE| I""_g(f;:.

|

3, . |
i ﬂ('uperlirb»
= N\g» igh S

Sp® it =
I S!!hgwick Sch

T

¥ - ———qenalld |

\Eﬂﬁt-

0 1 KILOMETER ,
LT 8 T SE/4 PALO ALTO |15 QUADRANGLE
N3715—W12200/7.5

Fioc OQ 30



S T

1 OL IVERS SALT womrs ﬁ

~ o ,‘Lv“"—

ﬂ ~
P CAN \
NDARY ey < 31
___________________________ ~ D
-t OQ
__________ <ils. -t iy A,
IDARY HAYWARD. ° R
2 <L [
re=ate 8]
N N
& o
Z|=2 [
% )
% i b S
%V @ | 9\‘\ :f
o/ 8
S S

4 SALT EVAPORATORS

u“k
CHA NNEI
LEVEE‘
. 1‘_AALE\(L_‘E_ W
e SALT
\7
%
\ EVAPORATORS
\
(&)
\ P
\ A\ L2
A\ 7 |
- A \\“ /// |
1000 0 1000 2000 3000 4000 5000 iR 6000 7000 FEET

REDWOOD POINT, CALIF.
1 5 0 1 KILOMETER SW/4 HAYWARD 15' QUADRANGLE
% .

N3730—W12207.5/7.5

Fio. 10 -~



S L/G LOCCIM—GILEN =
3IDNYHAYNO S1 0LV CIvd #/mS ¥313WOTIN T

AITYD "T1IH ODIANIN - w335 ooar
2N G =) ;

MLl

S N

\

N A )
4 2 \R DN,
R X R

pue »v.r.z/aﬁ(.\\\ : Z ; . &r&. SONE ..
d - ﬂ..\\ W ~ o o(o\/ #
3 ~ °

W AN




Radiq
Facility

i
N\ sm3 E
|
i

“ ° !
Drive-ing |
\Iheater"‘ N |
{ N {h S

oI

s 2288

/fV.le- — - CIT)

N

ARk ]

'/ . ' 1I.‘- s
N\ eoporeron = -
-
N
S ST A g ;\\ i }l i

m | AW \ > —
f/ LR TN
',' Pl)W(‘L&h—_‘ S o M 1Y

W
Q

creatio SN

% —a
il

7000 FEET MOUNTAIN VIEW, CALIF.

NE/4 PALO ALTO 15' QUADRANGLE
N3722.5—W12200/7.5

1 KILOMETER

33



S'L/S1C2IM — G 'CZLEN
371ONVYHAVNO .S1 AVE NOOW 4TVH ¥/3N

AITVO ‘3AISA0OOM

G319N0TIA T

L
~5

X UNTHOW

{

P S RSP

W Sl G T R S i | Al

1

NS

P

CTEI

] K73

Ny
A




GL/S122TM = S ZZLEN S : : ]
JIONVHAVYNOD S AvE NOOW 4TVH % 3N
. ¢ _ — = = E 1 = - = . ]
AITYD HAISAOOM 1334 000L 0009 0005 0007 000€ 0002 0001 0 0001

Nr = /t SR
,\\

(\\“&\

,>,..,, ..@a //
= or Nvomny a:.,;/
, Tt
3 /

Nws%\R Yo7 Qw /M .,_ 9 N

/ ) &\J ) M\
R ‘J \..ﬁ J f \

_
[ \.\‘\
t "W

2] AR s
3

n° !
&&w\.ﬂ_ : ..‘..\..\\... .zwm\_ » ./\

35

Fig. 14



o e e B HALF MOON BAY, CALIF.

l 5 0 I KILOMETER NW/4 HALF MOON BAY 15 QUADRANGLE
(S s == S - S e = 3 N3722.5—W12222.5/7.5




"AITYD ‘NIVINNOW YYV.LINOW

G'L/G'¢2ccIM—OELEN
FTONVAAYNO ST OFLVW NVS ¥/MS

43 L3I

1334 000

N\

\,
b
%\ s v G -z
Wi = e .
W et
AL ) Vangueng 1\}

S
q
P
V!
/ [

b s g

4 T

A,

Yl

A .LM fl N
Uﬂ, T
Bpeue. /‘ .&MMWWHN\JJU

oy
.o/:t

8
5]

~

_N\ 4 Syt e
AL
L |

/

&
¢
= N W
= by = . 74 &,
I Sasiae ] =t
i / " {
Nt - 1
\

{
~

< \
J
AN SN

/

P

/r L
ARV
¥ (

~

LT N
AN
=

1)
LS
bl

\\;oAmu VY T/
(i N i

(S o B e e = STt
OiA 1 0
S — N R D o
000y 00Cs (e[¢(6]7 000%

W

de

S

P oL

7 -

AVE

, 43004887

“ il

/! n.\.l/(\\\,./f.\ \d .ﬁl,w ” .,\\.\(»t ST \.\ \\M.\.h.\

e

/

3 m__.\)\ / wa;z 04,24 V,\,N.
oy e e

g

NO

&

W TIVH
T

by ! (=
Ly, A puolpE

)
o/
/

. %
N

i

N <
D

W -

\ )

/)

2

N

A es
e

el 8

o)

37

Fig. 16



IN GP ARK

VAMMVAYIAN

JEOUTHGAT
= ~gmet

R

GOLF CcLuB

C1SCO CITY ANDfcdf-"—=4y

WA " B { \
71 LAKE . MERCED <« 19
b S i
jf COUNTRY  CLyB :
/ S

OUN
Tt

2

=

\ | ]

3 - X

N o =

\ (3
w

i & o) 3 7 G o ‘,\ 1
\ Garden V T i \
R== 5 ﬂ

e =

=% . |
i R

j‘ L b \ ot
et/ Ker

=Y

{
+ | VWISTA GRANDE

N Yyt
52 1 S0
i e

l "1
i g
i 4 B
N A
o PR A

/MEMORIR:_ PARK.. [ Al

Uy

N

YOG
AT

o

0 1 KILOMETER

NW/4 SAN MATEO 15° QUADRANGLE
N3737.5—W12222.5/7.5

38




Fig. 18

a)

SOURCE

39

. :::::':::::::::'::::::::f_:::
b UPHOLE THREE
- COMPONENT
i %E%'/IECTCEE\T STEEL PLATE
5M SPACING O , FOR VERTICAL
HAMMER
X 5
ROVING
GEOPHONE
b) el \©
THREE
COMPONENT .
DETECTOR T
2.5



Brabb (1979)

ELEVATION: LOCATION - tgl;‘e HOLE 'NO: Brabd and 4’”/”25/"’//”‘7)
' SITE: Helley and Brabb (197y)
DATE : ’ EOLOGIC  #etey ef o/ (1923
' 74 QUAD MAP UNIT: <@joie e o/ (1929
Robinsan (7956)
HINE
SAMPLE DESCRIPTION 3 § T DESCRIPTION
HERR
ORILLING: " DESCRIPT/ION:
“ger Texture : the relative proporitions of
Rotary '_‘/‘(ﬂ-fﬁ 5 clay, sitt, and sand below 2 mp. Propartions
(mud ohilling F1uid) a:; Jarger parfickes are /nditatcd by mod-
W e fmin /) — iRers of rextura/ class names. Dedermina-
dniing taieiwnr) A #i0n 15 made i the Feld mainly by el
SAMPLING : ing 7he 7220/57 Soil /Jc%/ Survey S#ats 1957)

Standard penefration Sample faken

inssioe a /$ T.D. spk+ Spoon oriven /8.
/nto the soi/ by a /Y0 lb. weight
ralling 30"at 7he 29 of Fhe ori/l rod

Blow count for /ast /@”or, jF
penetrorion </ For deplh okiven
as noreod

California penerration Sample
rakes inside a 3L, spi# spoos
oriven into the Soi/ by Yas b Sip

~

36

",

~
P

Jars Faling inssok Zhe éan‘ﬂj_

Shelby sample Faken /inSide a 3°r0.
»hin -walled ube mounred on end

JAVa~ AVAVAN
) I 1
A sowe
Co/loy - Standard Nunsel/ color names are
given For 7he dominamt color of 7he moist
Sor/ ano For prominen’t morr/es.

Plas#icr/ty: estimared #rom 1he STren,

of orill rod and pushed smto Ssoi/
by arill rig.

Prfcher und:sturbed sampre 1aken

of air aried Sample ano Foughness
Ahread Formed when Soil is rolled ot the

msioe o 2°Z 0. S/)E‘/é/ Fube mounted
n a PFcher core barré/

Rock core Sampl/e takern ns/k a

MY (2%') s/ze core barre/ wi?h a
oramond brt

DENSITY:
Results of /laboratory resrs

p£/aSHC limit [Sowers and Sowers, /970)

plasticily fickd test
ron plos#c v fow Falls aqper? fasi4
Shostly S/gh7 eas/ly crusheod
mecbiusrr mediutn  Friabk with d‘ﬁca{ly
highly woh canna? Crush wirh
Angers
Re/ative density of sand and cons/srency of
c/ay /s correl/ared with perncirarian /€s;is7-
asce : (7erzagh and Aeck, 19%8)
| oowsit g/é/o.:z blows/fy  ComsisTency
o-¥ v. /oose <2 V. SO0
¥-s0 /oose 2-¥ SoFF
/630 meaodium - mecium
Jo <o oense P-/5 SHFF
250 v.dense  /(5-3F0 v. ST FF
>30 hard

CL, MH, etc.: Unified Soil (Jassi#carion Group
Symbo/ (U.S. Army Carps of Engincers, /960)

Rock haroness : response 7o hand and geo/ogic
pammer:(EWen e al., 197)
Aard - hammer boinces OFF with Sakd Sould
Lirmr - bammer oents i Fhud, prcA point
erts ar peperrafes S/ oY
SO - pick posnt penerrartes :
sriable marerial can be crumbled inte Indivig-

wa/ graps by Aond.

1. N



ELEVATION: ek et
Kin o GEOLOGIC
' e GEAD MAP UNIT:

LOCATION: LAT.

HOLE NO:

SAMPLE DESCRIPTION

DESCRIPTION

S0 a-Kk mooer ate
Jo/00 /236 wrioe
Moo 36 v wroke

Fracture spacing: (elen ct al, 1972)
<m n fracture sSpacing

o/ o0& yclose

-5 -2 close

Weothering : (Aetron -Blame -Athinscn 1963)
Fresh: no visible signs of weaf/ierir:y

Slight - no visible ok composition of runeralk,
Sl ght discoloration
Moderate : Slight decomposition of minerals
and oksinTeQration of roc K, moder 43
olscoloraZzon

Decp : moderare dcompos/7ion of minerals
ex7TEensIve ois/nfegrartion of rock
okep and 7horough discoloration

Decomposed : extensive o€composiFron
OF y2/P€r@/Ss arnc Compl/erc
aisintegration o rock bus
origina/ sTractare /s pre-

'\ Sseryes




ALTITUDE: 2' l-OLCA}'K)N37 v HOLE No. 13
a ;
Long. 121°58' 06" SITE: ALVISO RACEWAY
o R QUADRANGLE: GEOLOGIC Qhbm
DATE: 4-8-75
MILPITAS, CALIF. 7 1/2' MAP UNIT: HOLOCENE BAY MUD
1N o (%Y —
SAMPLE DESCRIPTION [=5[2e|3gle |8 o|as DESCRIPTION
5El3efanl g IS 3 |88
SURFACE: Sandy gravel and cobbles (fill)
7 F==3
%7 -] SILTY cLAY, dark brownish gray with gray
/ --lastreaks, some fine gravel (CL)
/ }'-_SILT LOAM, yellowish brown, grading to:
CLAY LOAM, dark yellowish 1,89 19 -~+-+| FINE SANDY LOAM, grayish brown
PR Ediun plast e LY, Fem=riol oray 10AM, dazk,yellowishbrown; medium
high dry strength, wedium =2 plasticity, moist, very stiff (CL)
toughness, moist, very stiff — ? >
(cL) "_;"gELT LOAM, mottled light gray and brown,
~-[ some very coarse sand and fine gravel
= = J CLAY, yellowish brown with gray mottles,
- - o some dark brown, very coarse sand,
CLAY, mottled dark gray and K 86|19 - — -} medium plasticity, moist, very stiff (CL)
yellowish brown, medium - E-_-_- i
plasticity, high dry a -_-LlOgrades to:
strength, medium toughness, o ! CLAY, gray with yellowish brown mottles.
moist, very stiff. (CL) - -4 (cL)
','-.' SAND and GRAVEL, dark gray, mostly very
o'" | coarse sand and fine gravel (GP)
« &
o HI5
¥ 8
:° o
o',0 ,
CLAY, olive brown, medium == "
plasticity, medium dry - CLAY, olive brown, medium plasticity
l —_=| calcareous, moist, hard. (CL)
strength, medium toughness, K 1795|374 "_]
contains some small car- e |
bonate concretions, moist, —_-_-}-20
hard. (CL) - =
..".'-. SAND, fine to medium grained
- ~-=F SILTY CLAY LOAM, olive, low plasticity
—"-:'- grading to:
" |.o..F SILT LOAM, olive brown, low plasticity
.| moist, hard. (ML)
SILT LOAM, olive brown, low ety |
plasticity, low dry strength G
low toughness, weakly cal- 1.93)51 kel
careous, moist, hard. (ML) o '.'._30

COMMENTS:
Fig. 20

42

LOGGED BY: .




: ' | LOCATION:
BLIEFERIE.: 280 Lat. 37°19'06"

Long. 122°03'38"
o QUADRANGLE:
PRRECRS 5 CUPERTINO, CALIF.

HOLE No. 14
SITE: BLACKBERRY FARM

GEOLOGIC qvf HOLOCENE
MAP UNIT: ALLUVIAL FAN DEPOSITS

SAMPLE DESCRIPTION [£¥/Z5(38s |5 o |52 DESCRIPTION
S¥|eSmw g |5 - |SE
7/ | VERY FINE SANDY LOAM,dark brown, dry
2700 loose
P
GRAVELLY SAND, dark gray and 66 ‘° " GRAVELLY SAND and SANDY GRAVEL dark gray
dark brown, 40% is 10-30 mm, . '_f_' and dark brown, angular to subrounded
mostly angular to subrounded| ° .| (SW-GW)
sandstone and shale, wet, *. %5
very dense. (SW) el
i .Q'o.t
R
0.9
4%} COBBLES
SANDY LOAM, dark yellowish L,3/=:{_-'-:-_-SANDY LOAM, and SANDY CLAY LOAM, dark
brown, low plasticity, moist 3 . FlOyellowish brown, low plasticity, moist,
very dense. (SC) ..2| very dense (sc-CL)
-._"‘.':r'
_.t-I grading to:
e.. ».. | SANDY LOAM, brown, gravelly (SP)
b ol |+
T
DR
L AR P
o .°| SANDY GRAVEL, dark yellowish brown,
-+.® I 20-30% sand, gravel mostly <35mmsub-
2’| stantial 35-60 mm, dark gray shale,
... | olive brown sand stone, pale brown
5 -_°,"2° coarse sandstone. (GP)
° “8)
N
>+ | SANDY LOAM, brown, gravelly (SP)
2125
6.°
--°'F SANDY GRAVEL, dark yellowish brown, 507%
Ly | 18 5-10 mm. (GP)
*i0,
. °F
S .’o:
- O
-0 ot
30
COMMENTS: LOGGED BY:
T. FUMAL
LFig 21 43




37° 39'
122° 05'

ALTITUDE: 70’ LOE:"TION:
Long.
DATE: 3/26/75

23"
02"

QUADRANGLE: 7 1/2°
HAYWARD, CALIFORNIA

HOLE No.
SITE: JOHN MUIR SCHOOL

GEOLOGIC  qof
MAP UNIT: LATE PLEISTOCENE ALLUVIUM

15

b .0-6} g 2 ?
SAMPLE DESCRIPTION |£5/%:|335 |5 o |5¥ DESCRIPTION
5¥|e2fan g |5 |8
et )
% ---—| SILTY CLAY, very dark grayish brown with
/ -=-=Iblack mottles, very stiff (CL)
VERY FINE SANDY CLAY LOAM, /A .—"=| VERY FINE SANDY CLAY LOAM, brown,
brown, medium plasticity, .98} 25 ~=[medium plasticity, slightly moist, very
medium dry strength, medium ~=-—}Lstiff (CL)
toughness, slightly moist, iy ol
very stiff (CL) '_‘_'_',"5
bk
CLAY LOAM, dark yellowish -—-=F CLAY LOAM, dark yellowish brown,
brown, contains 10% dark 1,991 47 o s contains <10% dark brown, very coarse
brown, very coarse sand | sand, medium plasticity, moist, hard (CL)
grains; medium plasticity, E,
medium dry strength, medium (i
toughness, moist, hard. (CL) ='=] VERY FINE SANDY CLAY LOAM, dark brown,
| stiffer (cL)
% Sg;ND, very coarse
=-=| FINE SANDY CLAY LOAM, mottled brown and
il [ 0live with some fine black mottles
=.=t20
LZ-Z SILTY CLAY, brown, hard (CL)
et
ek
=-f25
==} erading to bluish gray
VERY FINE SANDY LOAM, brown,\31,.90 |69 ik VERY FINE SANDY LOAM, brown, low
low plasticity medium dry e 30 plasticity, moist, hard (SM)
strength, low toughness, el :
moderately quick, moist,
3
COMMENTS: LOGGED BY:




ALTITUDE: 10' |LOCATION: Bt HOLE No. 16
at. 37° 34' 05
Long. 122° 03' 59" SITE: LOWRY ROAD
DATE: 3/31/75 QUADRANGLE: GEOLOGIC Qyf HOLOCENE
NEWARE, CALIFORNIA MAP UNIT: ALLUVIAL FAN DEPOSITS
2|28 2 |2 2
SAMPLE DESCRIPTION |£5|2¢ 58'2 B e lasg DESCRIPTION
S¥|emY g [s - |SE
7 —10
% % VERY FINE SANDY LOAM, dark brown
/ . .".[ grading to:
'— ¢~} SANDY CLAY LOAM, dark brown.
SAND, grayish brown, well- 11 ‘ : 'L SAND, grayish brown, well-sorted, grades
sorted medium to fine grained, et from fine to coarse, loose (SM)
non-plastic, quick, loose, 8 el
(sp) —.—} 5 SILTY CLAY, mottled light gray and
—-=-| strong brown, contains some dark brown
--—- very coarse sand. Very stiff
Z.Z| SILTY CLAY, dark greenish gray, stiff
“="~| with some thin beds of softer silt,
CLAY, grayish green, with _ “= - grading to:
common fine mottles of light 2:02|38 b —| - —| CLAY, grayish green with light olive
olive brown, medium plasti- - —| brown mottles, medium plasticity, cal-
city, medium dry strength, — — F|Ocareous, moist, hard. (CL)
high toughness, many white T SILT LOAM, olive grading to:
calcareous stringers, moist, —.—| SILTY CLAY, olive
hard (CL) . "} grading to:
=T SILTY CLAY LOAM, yellowish brown with
S 10-15% dark brown, coarse sand medium
..—-—F plasticity. (CL)
phogios | 3
SILT LOAM, dark yellowish ‘93|21 .".1 SILT LOAM, dark yellowish brown, low
brown, low plasticity, low - -~ plasticity, weakly calcareous, moist,
dry strength, low toughness -+ very stiff. (ML)
quick, weakly calcareous, ~k20
moist, very stiff (ML)
s
"’} grading to:
- SILT LOAM, olive and gray with strong
SILT LOAM, olive with common) A, gy’ u3 * - L brown mottles, weakly calcareous, moist,
fine strong brown mottles, T hardecOm)
low plasticity, low dry o o :
strength, low toughness, £k,
moderately quick, calcareous .30
moist, hard. (ML)
COMMENTS: LOGGED BY:
Fig. 23 45 :




Fig. 24
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ALTITUDE: 3' LOCATION: ‘ HOLE No. 17
Lat. 37° 36' 36"
Long. 122° 05' 24" SITE: HAYWARD SINK
DATE: 3/28/75 | QUADRANGLE: 7 1/2° GEOLOGIC b HOLOCENE
: NEWARK, CALIF. MAP UNIT: INTERFLUVIAL BASIN DEPOSITY
o 28152 |2 Py
SAMPLE DESCRIPTION |£52¢(238s |& 2|58 DESCRIPTION
S¥|eS|a g |6 - |SE
7 —+0
CLAY, very dark gray, high / — | CLAY, very dark gray, high plasticity,
plasticity, high dry strength — —[wet (CH). Has brown mottles and roots
high toughness, wet, soft. / — - | above water table.
(H) 7/ e
S |71
GRAVELLY SAND, 50% very fine T ?ILTY CLAY, olive gray, low plasticity
MR L sanc’l' gravel is A - ~ 7T contains some very fine sand and brown
bl
mostly < 5 mm, with 10-15% =<~ [ otk Lo nearilse.
5-10 mm up to 25 mm. (SW) '_o:,';?_GRAVELLY SAND, very dense (SW)
.
4 ~.F10 SILT LOAM, pale brown
r
o
-] mottled gray and brown
o * L SAND and GRAVEL, rounded to sub-rounded,
‘.| black siltstone, brown ss. red chert
." » and brown laminated shale.
"""." Wood fragments
= -l SILT LOAM, olive with common, medium
SH&: Logétilivefwitlilc:ilﬁn © [ mottles of yellowish brown, low plasti-
;l:ownm? low pias:ic)i’.:y s 1.87]26 77| city, moist, very stiff (ML-CL)
’ H] i
medium dry strength, low k20
toughness, moist, very stiff -
(ML-CL) -k
w 125
-—.Z| SILTY CLAY, olive, medium plasticity
= = calcareous, hard (CL)
silt loam
SILTY CLAY, Olive, medium i
plasticity, medium dry 1.9149 I e
strength, medium toughness, '_‘_j‘_‘L3o
moist, hard, contains small -
irregular carbonate concre-
—ttomrs—CE)r
COMMENTS: LOGGED BY: .

. FUMAL




Fig. 25

ALTITUDE: 52' LOEA"TION: Pt 10 HOLE No. 18
° . %
Long. 121° 58' 20" SITE: PARKWAY TOWERS
DATE: QUADRANGLE: GEOLOGIC Qyf HOLOCENE
T 4/1/75 NILES, CALIFORNIA MAP UNIT: ALLUVIAL FAN DEPOSITS
SAMPLE DESCRIPTION [=5/2¢|388 |8 o |ad DESCRIPTION
S¥|32@ g |5 - |SE
+0
&7 ~+:- | VERY FINE SANDY LOAM, brown grading to
/// -+--[olive brown, low plasticity, slightly
/jg . :f:4moist. (ML) y
VERY FINE SANDY LOAM, Brown, 9
low plasticity, slight dry 1.701 8
strength, quick, low tough- &
ness, slightly moist, loose. ‘5
(ML) 5 '
-l
1 o
VERY FINE SANDY LOAM, olive [ 75 3, “H10
brown, low plasticity, slight] 4 " )
dry strength, quick, low 5
toughness, slightly moist, .8 F
medium dense (ML) oG
o ofr
., | COARSE SAND and GRAVEL, substantial is
¥ [20-30 mm, mostly dark olive gray, fine to
2 .,°_-15medium grained hard sandstone and silt-
"o ; | stone, some dark brown hard shale, quartz
;'.u'and red chert. (GW)
‘ol
-o ..
.0 Y |
p Lok
i . o o
e -2
"4 20
1.5 19Ok
6|
a
.o
2 *-““VERY FINE SANDY LOAM, brown, low
%[ COARSE SAND and GRAVEL (GW)
2 e i
o F
o
~0.I
0.
30
COMMENTS: Water loss was very rapid from 12.4 - 20m| LOGGED BY:
T. FUMAL
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ALTITUDE: 37¢ LOCATION: HOLE No. 19
‘ Lat. 37° 25" U
" Long. 122° 08' 30" SITE: PALO ALTO SQUARE
DATE: QUADRANGLE: 7 1/2' GEOLOGIC
4/18/75 PALO ALTO, CALIFORNIA MAP UNIT: Qof LATE PLEISTOCENE ALLUVIW
S .°:‘-~ };- g E 1:?.'
SAMPLE DESCRIPTION é’a gE ;83 g o |as DESCRIPTION
se|5elmw]§ |S 3 |gt
7 —-=| SILTY CLAY, dark gray. (CH)
SANDY CLAY, dark yellowish :—j-_:_SANDY CLAY, dark yellowish brown, sand
E;o‘";’ sand i: mosslz sub- .—+—| is mostly fine with some up to coarse
cogr's:rsjt.(z)esumzzzzmeplggtzzi 2,03(68 ='—size, medium plasticity, slightly moist,
’ - 61 -.— L hard. (CL
|§y, high dry strength, medium et G
oughness,slightly moist, ——F5
hard. (CL) o - | SANDY GRAVEL, mostly subangular to sub-
. .| rounded gravel of brown fine ss.,black
.°. ;. siltstone, brown shale and pale brown
? o | coarse sandstone. (GM)
' ===] SANDY CLAY, brown (CL)
E el
LA o [ )
00 -
R
.-o -‘ .
SANDY CLAY LOAM, olive gray, -:—:-}_SANDY CLAY LOAM, olive gray, sand
and is mostly fine with some —.—| is mostly fine with some up to coarse
p to coarse size, medium T} size, medium plasticity,wet, very stiff
lasticity, high dry strength P .‘__gL)
dium toughness, wet, very 1.82]32 st
tiff (CL) s
i
- -F20
*.".} SILTY SAND, with some fine gravel (SM)
’ = =] SILTY CLAY, olive brown, medium plasti-
7_'"—_r city (CL)
-_——
—.-F25
~—=| sANDY CLAY LOAM, bluish gray. (CL)
‘.o grading to:
il ".__._30 SANDY LOAM, very dense
No sample recovered. G'T
COMMENTS: LOGGED BY:
Fig. 26 48 T. FUMAL




ALTITUDE: 1640 [ LOCATION: .~ HOLE No. 20
at. 3
DATE: 4/3/75 QUADRANGLE: 7 1/2' GEOLOGIC
y LA COSTA VALLEY, CALIF. | MAP UNIT: BRIONES SANDSTONE
°o .‘_‘A }o- g _‘E) CE
SAMPLE DESCRIPTION [S5|2g 3de [g o|as DESCRIPTION
S¥|eSla g |5 - |SE
V KD .
// « - +~| FINE SANDY LOAM, olive brown moist. (SW)
SANDSTONE deeply weathered, ..'."J|_SANDSTONE, deeply to moderately weathered
mostly very close to close VAN - ‘| mostly very close to close fracture;
fracture; fragments are | A | | |.-.. rfragments quite firm with moderate to
quite firm to hard, with 2,31 Coo Lehick clay coatings, 40-50%. Sand and
moderate to thick strong -::::| €lay matrix, includes lenses of moderatel
brown clay coatings; 40-50%Z | A4 | | |- -Ffractured rock.
is sand and clay; moist. . 1
—"-,',.’,‘q-harder
~2ITHo

.....

‘'l harder

.....

.....

LiNDSTONE, olive brown fine grained
S I'slightly weathered to fresh, quite firm,
| moderate to wide fracture.

"FZO

+30

COMMENTS: Slower drilling began at 14.5 m.
amount of sample was cut at 30 m. but the sample tube

49

A small | LOGGED BY:

T. FUMAL

£f2l1ll off Fig 27



AUTITUBE: "1100 | LOCATION: .. v do» HOLE No. 21
art.
Long. 121° 58' 58" SITE: MONTGOMERY SCHOOL
DATE: 4/9/75 | QUADRANGLE: 7 1/2' GEOLOGIC Qyfo
SAN JOSE WEST, CALIF. MAP UNIT; HOLOCENE FLUVIAL DEPOSITS
SAMPLE DESCRIPTION [S5[2g|328le (8 2|as - DESCRIPTION
sxidSlaws |5 - |SE
/// ~.Z| CLAY LOAM, dark brown, low plasticity
. :;giz_grading to: :
GRAVELLY SAND, grayish brown " ~| SANDY CLAY LOAM, 10-20% gravel to 10 mm.
poorly sorted, 40% fine 86 "o’ [ GRAVELLY SAND, Grayish brown, very dense
gravel to 10 mm, angular to 10y, e o) (SP)
subrounded, very dense (SP) hEverEn . .
¥ SANDY CLAY LOAM, olive brown with
—is = S%ttles of stony brown
©, o | GRAVELLY SAND, dark gray and dark
@5 yellowish brown, mostly <5 mm. (Sp)
c. o F
e
SANDY CLAY, dark brown gradit ye ::::'-ESNDY CLAY, ‘atk browaggeaclog to.
: greenish gray, low plasticity, stiff
to grayish brown, low plas- ——
. ——.} (cC) Includes some thin lenses of
ticity, stiff (CL) E
—°7| silty.sand.
# :~ - SANDY GRAVEL, Grayish brown
o'a."
o FIS
e .0
o f
2'.5 LA RN o
CLAY LOAM, olive, low plas- | i T R v e
ticity, medium dry strength Al »»« | grading to:
’ § -.-| CLAY LOAM, olive, low plasticity, some
low toughness, some rounded caml crmiel . molst. wery stiff.{(CL)
gravel of dark gray fine 2.5 e—no| BTAVEL, i
ss and pale brown coarse ss, ' ———+20- '
moist, very stiff. (CL) +~+- | FINE SANDY LOAM, bluish gray
{i;:- mottled gray and olive-
1.5 e frs
.’ .°| grading to
..»'}25 TFINE SAND, olive
. *"| grading to:
‘ol
8l s
5 .- © | GRAVELLY SAND
: * °'s
LOAM, olive with mottles of 20l
light gray, low plasticity, + - - LOAM" and SANDY LOAM, olive, low plas-
calcareous (ML) el ticity, calcareous. (NL)
grading to: 80 |95 30 grading to:
SANDY LOAM, light gray, low SANDY LOAM, light gray, low plasticity
plasticity, strongly calcarepus moist, calcareous, hard (SM)

COMMENTS(SM)
Fig. 28

50

LOGGED BY:

T. FUMAL




ALTITUDE: 600’

DATE:

LOCATION: ‘ i
Lat. 37° 17" 48"
Long. 122° 04' 54"
4/14/75 | QUADRANGLE: 7 1/2

CUPERTINO , CALIFORNIA

HOLE No. 22

SITE: STEVENS CREEK QUARRY
GEOLOGIC

MAP UNIT: SANTA CLARA FM.

SN ER %
SAMPLE DESCRIPTION [S2[2E(282 |5 o |58 DESCRIPTION
A el P Rl
Site is located on quarry fldor
bout 5 m from cut face ex-
osing 15-20 m of Santa Clara -

. Material in cut is inter .49 © "o| CONGLOMERATE, dark greenish gray, poorly
edded conglomerate and very fﬁ¢>'sorted, 50-907% gravel mostly graywacke.
fine sandstone: 0., Most is cemented and calcareous, some is

—--| friable. Includes beds of SANDSTONE,
CONGLOMERATE, dark greenish .- --Ffine grained dark gray to dark brown,
gray, poorly sorted, 50-90% 5o, Lfirm, very close to moderate fracture.
gravel, mostly <3", substan- 2D
tial 3-6" save up to 1 %', |2 :‘;:”'5
angular to well-rounded, e
hard, lithology is mostly  p— | | [|:::::
graywacke, some greenstone RERTy
and chert. Most is cemented P |
and calcareous, some is 2 -
friable. P
o -
SANDSTONE, ranges from well- o° -10
sorted very fine sandstone o " F
to poorly sorted gravelly, 2.5 N
clayey fine sandstone; dark Co [
gray to dark brown; fracture O'f’.
is very close to moderate, o
mostly 3" - 1'; firm. o o
o k15
SANDSTONE makes up about 30% ]
of cut in beds up to 3' s )
mostly 1-2'. Gravel beds e
are up to 15' thick as bed- |3 fé;
ding in gravel is 5-15'. ot
R
cier20
3 -of" 9
!
=
3 ok '?r-
)
"2 125
Oo -
-‘ o o
o .-
o:o 9
.o 'b'
3 ;,v..
oo,
52
- o 30

LiFig. 29

COMMENTS: STEVENS CREEK facies of Santa Clara Fm.

51

LOGGED BY:




ALTITUDE: %440' LOEA"TION: P 11 HOLE No. 23
at. 37° 3 25 .
Long. 122° 03' 37" SITE: CAL STATE HAYWARD
DATE: QUADRANGLE: GEOLOGIC
3/27/75 HAYWARD, CALIFORNIA MAP UNIT: FRANCISCAN GREENSTONE
SAMPLE DESCRIPTION [£5[2g sol® |8 T|as DESCRIPTION
el 15 5 |aé
?’ -—.Z| SANDY CLAY and CLAY, very dark grayish
/// ' brown, up to 20% coarse sand and gravel,
—-=} low plasticity (CL)- (fill)
0-6" SANDY CLAY, very dark ]
grayish brown up to 20% I.87 T
coarse sand and fine gravel Il GREENSTONE, deeply weathered to sandy
6-18" GREENSTONE, deeply ﬁﬁ?ﬁ clay loam and gravelly sandy clay loam,
weathered to sandy clay loam S up to 50% rock fragments (CL-GC)
strong brown, 40% angular T
gravel to 1 cm, low plas-
ticity (CL-BC) -
]a.95 ll]
GREENSTONE; deeply weathered ? 1
to sandy clay loam, 75% I
very coarse sand and gravel, 10
low plasticity (CL)
- grading to:
1 :
NI 1 e et (B P B, | e o
'P—
IS5
'
GREENSTONE, modérately weathered, close
" to very close fracture, fragments are
Il _ngte firm to hard and grade from dark
Il yellowish brown with reddish brown and
{IlF black stains and thin clay coatings to
dark green with black and reddish brown
stains.
1":25
|\
ik
|
GREENSTONE, moderately to IS
slightly weathered, very | 5
close to close fracture, dar .3 Ca 30
green with yellowish brown
and black stains on fracture
COMMENTS: B LOGGED BY:
J Fig. 30 52 T. FUMAL




ALTITUDE: 235° LOCATION: HOLE No. 24

] 1 "
tg:{q 132 ég- 22-' SITE: MILLER SCHOOL

QUADRANGLE: 7 1/2' | GEOLOGIC Qof

DATE:
4/10/75 CUPERTINO, CALIF. MAP UNIT: LATE PLEISTOCENE ALLUVIUM
g., .?_"A }o- g z E‘E
SAMPLE DESCRIPTION [£5/2¢|288 |a 2|58 DESCRIPTION
cx|v¢ol=ul § = v
S o= 3 |o ok
et O—
/ "~ Z'|cLAY LOAM, dark brown, gravelly
// .~ [grading to:
r.o”.|[SANDY LOAM, brown, gravelly
T 1 lgrading to:
o o+ [COARSE SAND and GRAVEL, dark brown and
‘s *pellowish brown (GW)
1.5 ° 4
5.:S
..o
g
o.%"
ég",:mOBBLEs
LOAMY SAND, dark yellowish |[2-° + -+ [SANDY LOAM, yellowish brown
brown, poorly sorted, mostly| I " '’|grading to:
medium to fine size, sub- —I°7595 of S
rounded to subangular, non- A IO  SAND and LOAMY SAND
plastic, very dense, wet. .+ ' |grading to
(e S.o:|SANDY GRAVEL
:.'-'SANDY LOAM, yellowish brown, with some
i ery coarse sand and fine gravel
i rading to:
1.5 15 st LOAM, brown (ML)
O s IGRAVELLY SAND, olive brown, poorly sorted,
Lo &
. o [up to 30% gravel of pale brown coarse
2 o -Fmdstone, moist (SW)
GRAVELLY SAND, olive brown, -*o.
poorly sorted, 30% gravel up e T
to 35 mm, mostly pale brown ; 2] -°}F20
coarse sandstone; some —2.2y [ c:-::
cobbles of hard sandstone L S
and soft, deeply weathered |?2- N
sandstone (?) (SW) .
. [FINE saNDY LOAM, brown
1.7 ';'_“.' grading to:
£ and GRAVEL
"o [
. .o
a. o.
.__..'.-15ANDY CLAY LOAM and LOAM, strong brown,
o5 e o e low plasticity, some very coarse sand
SANDY CLAY LOAM and LOAM, - f RbpRsvelNpet, SR EL)
strong brown, low plasticity | - -
medium dry strength, low .95011 T30
toughness, some very coarse
sand and fine gravel subrounted
1
COMMENTS: Hard loam at 26.4 m strongly resembled LOGGED FY:

Santa“Clara Fm. encount €¥ed at Mary Knoll site 2
I Y R - L T .




ALTITUDE: 2' |LOCATION: . HOLE No. 25
tgr‘\'g. 1?3_; g;. 23,. SITE: OLIVER'S SALT WORKS
DATE: QUADRANGLE: 7 1/2' GEOLOGIC qhbm
5/1/75 REDWOOD PT., CALIF MAP UNIT: HOLOCENE BAY MUD
SAMPLE DESCRIPTION |53/E8(552 [£ o |58 DESCRIPTION
o e B R PG

CLAY, grayish brown, high

plasticity, high dry strength
high toughness, some calcareo
concretions, moist, hard (CH)

brown low plasticity, medium
ry strength low toughness,

oist (CL)
E—lB" VERY FINE SAND, well-
orted, non-plastic dense
(sP)

0-8" SILTY CLAY LOAM, grayish

/

—+0
- _~|CLAY, black with 30% very fine sand

.—.=|grading to:
——FINE—SANDYHOAM;gTraytsir brown
5 CLAY, grayish brown, high plasticity

calcareous, moist, hard. (CH)

51;9u 33

1.8

2

L2,13]s8

-

-5
grading to:
-+~ |FINE SANDY CLAY, low plasticity (CL)

. . [SAND, dark brown, dark gray, grades from
; ium to very coarse sand with fine
. |gravel and shell fragments

-—“=|SILTY CLAY LOAM, grayish brown, low
—-—-|plasticity, moist. (CL)

[SAND, grades from very fine to very coarse

VFg(Y FINE SANDY LOAM, grayish brown (SM)
Includes beds of fine sand.

CLAY LOAM, grayish brown, low plasticity
hcontains thin lenses of fine to coarse

.-_d_pzsd. (CcL)

- -

-30 CLAY, bluish gray with fine strong
brown mottles, low plasticity, hard (CL)

stopped at 21.2 m.

COMMENTS: Hole was drilled to 41.6 m but casing was | LOGGED BY:

T. FUMAL

24

Leig. 32



ALTITUDE: 790° LOLCATION: i B HOLE No. 26
Lgr';q $5 500 4% ol SITE: CORTE MADERA
DATE: 4/16/75 | QUADRANGLE.: 7 1/2'| GEOLOGIC SANTA CLARA FM.
; MINDEGO HILL , CALIFORNIA | MAP UNIT:
2o 283 2 = £
SAMPLE DESCRIPTION |£5|2e[33l8 |& S|as DESCRIPTION
S%[82m s |5 2 |SE
/ ... |FINE SANDY LOAM, brown grading to mottled
;7 [pbrown and yellowish brown, gravelly.
S fwaad) |
0 SAMPLE RECOVERED—drove 19 /// 'PEAT, black, soft. Includes beds of
piece of gravel down through //ﬁr_sandy clay and sandy gravel.
peat. 72y
— - [1Rterbedded SANDSTONE and CONGLOMERATE.
----- Sandstone is dark gray, very fine grained
... |firm, softens on wetting; close to mod-
‘' :]erate fracture: slightly weathered; moist
«....) CONGLOMERATE contains up to 50% rounded
3.5 =--'"lgravel of hard black siltstone and firm
SANDSTONE, Very dark gray; 771. ...[pale brown sandstone in sandstone matrix.
9 ’ .~s e ve
very fine grained; firm, 2.31 RN 1
softens on wetting; moderate | | | | |0 -
to(?) fracture; moist. ° i
%5k
o
2,5 TE L
7/ O
Dark gray with brown stained 2,31 bl 0
fracture surfaces, 40-507% ore,
gravel, mostly rounded black e
siltstone and pale brown sand2.7 coeoe
stone; easily friable; moist.| 7 8.
=120
3.3 g
0-' 0. L
3.3 [o2 25
c.or
SANDSTONE, dark gray with dark e
brown to strong brown stains cevs !
on fracture surfaces firm, 2725 L k30
softens on wetting; close to 17/
moderate fracture.
COMMENTS: Corte Madera facies of Santa Clara Fm. LOGGED BY: e
site is on stream terrace - 5 m above sqtsream. T.
1 02 L s ]




ALTITUDE: 19' LOLCAIION: - HOLE No. 27
at. 37 250 &1 3
Long. 122° 06' 36" SITE: MITCHELL PARK
DATE/17/75 QUADRANGLE: 7 1/2' GEOLOGIC qyfo
‘ MOUNTAIN VIEW, CALIF. | MAP UNIT: HOLOCENE FLUVIAL DEPOSITS
o, 2glede | £
SAMPLE DESCRIPTION |£5|2 §2§ g gl P DESCRIPTION
SEl8S|au s |5 I |3E
7 —+0 _
// _— —[CLAY, dark gray, medium plasticity, cal-
_——-ﬁareous (cL)
— —jpottled gray and grayish brown
FINE SANDY LOAM, olive brown, o
low plasticity, medium dry .80 |u7 ! BANDY LOAM, olive brown (SM) grading to:
strength, low toughness, gg;AGRAVELLY SANDY LOAM
moist, medium dense, cal- o
careous, (SM) =725 CLAY LOAM, olive, with up to 30% fine
grading to: -~ _pand
VERY GRAVELLY SANDY LOAM with :ﬁ:J:rading grayish green.
up to 50% fine gravel, dense ==
(@) ‘s o'k
. '0°|SAND and GRAVEL
Siok
SANDY CLAY, olive gray, 20- ~ZHO SANDY CLAY, olive gray, up to 30%
30% coarse sand and fine 2,09197 u-:-coarse sand and grawl; low plasticity
gravel to 4 mm, low plas- = e adenreous—rard 6
ticity, medium dry strength .-+ WINE SANDY LOAM, grading to:
low toughness, moist, hard, g
calcareous (CL) - """ |SAND grading to:
grading to: ‘s o [EAND AND GRAVEL, gray, reddish and
SANDY CLAY with <5% coarse 1.5 0. 0 %glowish brown; mostly 2-7 mm,rounded
sand, strongly calcareous. 2 15 subangular.
=-=-|SILTY CLAY, olive gray, medium plasticity,
1.5 —.—.fmoist, calcareous, hard (CL)
=k
SILTY CLAY, olive gray, 91158 s
medium plasticity, high dry i |
strength, medium toughness, ~—--120
moist, calcareous, hard 1.5 e
(cL) e
—-_.Igrading to:
1 = —1FINE SANDY LOAM, olive gray
—-F25
:}:}'CLAY, gray, some dark brown, coarse sand
= |stiffer. (CL)
5 -
' T|SANDY CLAY LOAM, dark grayish brown,
SANDY CLAY LOAM, dark grayist o flow plasticity, some gravel to 20 mm,
brown, low plasticity, sand = ‘Lcag:areous (CL)
is up to medium size, some ==
gravel to 20 mmj calcareous
(CL)
COMMENTS: i LOGGED BY: . pymaL

Fig. 34




ALTITUDE: 1400 LOf:tTIONSr BT, HOLE No. g
Long. 122° 10' 28" SITE: FOOTHILLS PARK
, QUADRANGLE: 7 1/2' GEOLOGIC
DATE: 4/15/75 MINDEGO HILL, CALIFORNIA MAP UNIT: FRANCISCAN GREENSTONE
24|28 € |2 _ |2
SAMPLE DESCRIPTION |£5/8c|328e |2 2|ag DESCRIPTION
s=|82m s |5 3|88
/) Z.Z|SAND Y CLAY LOAM, yellowish brown gravell
GREENSTONE, deeply to moder- [1]]/ GREENSTONE, deeply to moderately weathere
ately weathered, dark yellowiph "dark yellowish brown with dark brown and
brown with dark brown stains,|/, 3y T strong brown stains and clay. skins,
very close to close fracture, /9 )| alternating firm and soft zopes, texture
texture is sandy gravel with Franges from sandy gravel to gravelly sand
hard angular fragments to 20 | ! _%iay loam. Very close to close fracture.
mm; moist. (CM) |
] -
2
| grading to:
= 7 % ENSTONE, deeply to moderately weathere
GEEBKIEONE, desgly. te moden 2.39 [P/ ? olive brown to dark grayish green,
ately weathered, olive brown,
very close fracture. Includes softer
e clne, featOulug e nctne lenses with texture of sand ravel
is sandy gravel; wet. (GM) 1.9 - y & i
2 15
l i ~
2 M [
'« fsheared rock
S T
222120
~—] gouge SHALE and SANDSTONE, black and
3 ---- gray; hard, close to moderate fracture.
=% |8ouge Includes zones of very closely
o fractured shale and seams of clay
el i gouge. '
D , 9 iy 1
~—=+25 gouge
0-3" black silty shale with Ll
angular frags of fine gray sd, Rical)
hard slu.s o
3-6" Sandstone, gray, fine | | | | | b
grained, hard;rest is 1-2"
frags of black shale with
calcite veins, hard.
close + moderate fracture. 2,57

COMMENTS:
Fig. 35

57

LOGGED BY: T. FUMAL




ALTITUDE: 2400' | LOCATION: 37° 24' 37" | HOLE No. 29
ll.-.gr'fg b g g SITE: SIERRA MORENA
i QUADRANGLE: 7 1/2 GEOLOGIC
DATE: 4/25/75 B N MAP UNIT: LAMBERT SHALE
"‘.,.-:A}l g ,gg :?
SAMPLE DESCRIPTION |£5|2 35% g 2|as DESCRIPTION
S¥[SSfay g |5 - |SE
- — | MUDSTONE, slightly weathered, black to
— — [ very dark grayish brown with dark brown
| L to strong brown discoloration on fracturdg
|~ _7| surfaces; close to very close fracture;
MUDSTONE, slightly weathered, — —[ friable to gravelly sand with firm angu-
riable to gravelly sand with 2.14 L /f;':_ lar fragments to 25 mm; moist.
5 gm
irm angular fragments to g
5 mm, black to very dark = —F5
rayish brown with dark brown Nuslirion, IRIANRS A CCUCRCIIRCSBI- SO SOPSNONNE. e Sa—
- ;';:‘;‘t‘ﬁrzr:z:fgi::°1°g;§:‘:‘ — —| MUDSTONE, fresh, black, firm to hard,
i veryicione fractu;e s ios |~ ] close to very close fracture, moist.
’ 9 .
MUDSTONE, black, fresh, firm, oy i
close to very close fracture. 08 /:__-IO
BO%Z < 5 mm . P? =
— IS5
— —20
— 25
fru i
MUDSTONE, black, fresh, firm, e
hard to firm, close to very «17 o/ — — 30
blose fracture 507 < 10 mm,
pp to 40 mm angular fragments
COMMENTS: Site is located on dirt road bed. Soil LOGGED BY: . pumaL

Fig. 36

and weathered rock had been cut away.
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ALTITUDE: 440" LOE;\;I'ION: e e A HOLE No. 30
Lon-g. 122° 18' 52" SITE: PULGAS TUNNEL
: QUADRANGLE: 7 1/2' GEOLOGIC ;
DATE: 4/21/75 WOODSIDE, CALIF. MAP UNIT; BUTANO (?) SANDSTONE
SAMPLE DESCRIPTION |£5/26(38]8 |8 S|as DESCRIPTION
S¥|cSmn g |s J|aE
/ ==k
// -—+—[BANDY CLAY LOAM, brown, moist
SANEETON?, moderatelyi d // vt !BANDSTONE, Moderately weathered, coarse
ws?t erg ? cg;rs; gr:lne 2 . .grained, soft and easily friable light
ii htanraea:ndy aieafrgén 7 -Bray and pale brown with large strong
wigh 1§r Z stroz P 221 rown mottles grading to speckled pale
moftles gwide frgct : rown and brown; wide fracture. In-
: Bkl G 551 & 1udes beds of soft, dark brown mudstond.
1.9
10
SANDSTONE, Moderately T
weathered, coarse grained, 2.9 Il -
soft and easily friable, ==3
speckled pale brown and dark IXAN B 7/ e
yellowish brown. Contains PO =
some large fragments of dark | 4 'Lffﬁ_ls

brown mudstone. R
et i
‘c*BANDSTONE, slightly weathered, grayish
2.3 *+---prown, coarse grained soft and friable,
.V fide fracture

oo 20
g o7l B ]
ir
ANDSTONE, fresh, coarse grained mostly
2.4 -firm, with some beds soft and friable;
- éggt gray, moderate to wide fracture.
ncludes beds of soft dark gray mudstone.
SANDSTONE, fresh, coarse 3.4 .

grained mostly firm to soft
and friable with some hard, E:g’

light gray, moderate to wide
fracture

COMMENTS: ' LOGGED BY:
Fig. 37 , 59 '

T. FUMAL




ALTITUDE: 140' L°f§'°”’37° 5o AR HOLE No. 33
. o 2 '
Long. 122° 26 02" SITE: FRENCHMAN'S CREEK
DATE: 4/24/75 | QUADRANGLE: 7 1/2 GEOLOGIC qyf
. HALF MOON BAY, CALIF MAP UNIT: COARSE-GRAINED YOUNGER
= £ —~ = — ALl ITVTT!M
Q|3 |2 E |2 2
SAMPLE DESCRIPTION [S3[35|38S (5 o |52 DESCRIPTION
E¥|cZmy 8 |5 - |SE
—'=|COARSE SANDY CLAY LOAM, dark brown 20%
~r.vfcoarse sand, low plasticity
. J.oorlsrading to: :
SANDY LOAM, brown 15-20% --~-.-|SANDY LOAM, 10-20% very coarse sand
very coarse sand and fine .....Igranitic, micaceous, low plasticity
gravel, granitic, micaceous,[ T4, |, o ... !|dense (SM)
low plasticity, medium dry | -7 lIncludes beds of GRAVELLY COARSE SAND,
strength, low toughness, 1.5 ~+-.Bangular to subangular, white, very
moist, dense (SM) e lpale brown and dark red, no mica.
R
195
Py X
i |
SANDY LOAM, dark brown, 10% T 88
very coarse sand, micaceous,| | ‘:"IO
low plasticity, medium dry *~|QUARTZ DIORITE GRUS, deeply weathered,
strength, low toughness, 1.8 .%; |soft and easily friable to very coarse
moist, very dense (SM) —I »[sand and sandy clay loam; mottled white,
‘lvery pale brown and yellowish brown.
2,25 y
QUARTZ DIORITE GRUS, deeply :
weathered, mottled white, N
very pale brown, and yellow- 1.4. et L5
ish brown, soft and easily
friable to very coarse sand. [ QUARTZ DIORITE CRUS, Moderately
and sandy clay loam, wet. ..|weathered, most is easily friable to
v'7|gravelly coarse sand, some is hard with
2 ~fvery close to moderate fracture.
i 20
3.3 {sAL}QUARTZ DIORITE, fresh, hard, moderate
[V ;‘:% fracture, gray and black
Y
\\7//=/>
6 =ps 4
st
XAl o
N AF25
B8
Rosof
5.5 r,/‘\D.QUARTZ DIORITE, hard, strong alteration
QUARTZ DIORITE, hard, 40-50 t,"-;‘\ of ferromagnesian minerals and plagio-
%2 ferromagnesian minerals, 3_‘\‘/ [clase, close to moderate fracture,mottled
mostly altered to chlorite, ‘\7‘11.@6( green and white. [
plagioclase strongly 2.52 C \»':",f
sausseritized. 0-9" fracture ' s
=5", 9-16" fractured 1-3|'

0o = :
COMMENTS: Site is on stream terrace approximately
RN ot o st pip, 38 RS

LOGGED BY:




. 50" | LOCATION:
it Lat.  37° 30' 56"

Long. 122° 29' 50"
QUADRANGLE: 7 1/2'

DATE: 4/23/75 | “\onTARA MIN., CALIF.

HOLE No. 32
SITE: HALF MOON BAY TERRACE

GEOLOGIC Qof COARSE-GRAINED
MAP UNIT: OLDER ALLUVIUM

sampLE DESCRIPTION [E2Ei35 % 5 0|5k DESCRIPTION
e o b I

N

SANDY CLAY LOAM, grayish br

0o
CLAY LOAM, very dark brown with many

[fine white mottles (soft feldspar)

grading to:

SANDY CLAY LOAM, grayish brown with

Y s

with common, large, strong o84 |24 Sy trong brown mottles (CL) medium plasticit
brown mottles; 15-20% very = t
coarse sand, medium plasticity1 :L SANDY LOAM grading to:
iﬁzhigs“::‘i‘gth'v‘:e;i:‘:iff o JSRND and GRAVEL, white to reddish brown
(cL) g ’ 4:°:hngular to subangular, granitic
===ISAND, strong brown to brown, poorly
.5 Z--,#orted mostly medium to very coarse,

ranitic, wet. Contains thin beds of
sandy loam, clay loam, and green,
-}Omicaceous silt loam. (SW)

nd SANDY LOAM, brown, 15- 104

FLAY LOAM, yellowish brown, | 3,92|sy i
A

0% very coarse sand e

I5

EAND dark grayish brown, poorly sorted,

mostly medium to coarse size with some

" Ithin beds of fine sand; granitic, non-

LS
.|plastic, wet, very dense (SW)
SAND, dark grayish brown, 80 '.}
poorly sorted, mostly medium A e A -20
to coarse size, granitic .5 g L
hon-plastic, very dense. (SW)
—[SAND, FIme, black
.2t | | I..-...
%QQPSTONE very fine grained, silty dark
::ﬁi olive gray, soft, wet. Contains
..... ome thin, cemented layers and beds of
shell fragments.
| eale
60 .....I'30
EANDSTONE, Very fine grained, / L
rilty, dark olive gray, soft, 1

FEOMMENTS:
Fig. 39 6l

LOGGED BY: ..




ALTITUDE: 500'| LOCATION: HOLE No. 33

Lat.  37° 41' 50"
Lgng.122° 271 2m SITE: VISTA GRANDE
DATE: 4/30/75 | QUADRANGLE 7 1/2' | GEOLOGIC COLMA/FRANCISC AN SS
: SAN FRANCISCO SOUTH, CALIF | MAP UNIT:

SAMPLE DESCRIPTION |£3 } £32 |8 o2 DESCRIPTION
. 5x|8olau] & |5 3 g8
0
y . * | SAND, yellowish brown, well sorted,
SAND, yellowish brown, well- . * [ medium to fine grained; very dense moistj}
9 ’ e %
sorted, medium to fine graindd 8l E .. - 30% dark minerals.
very dense, moist; 30% dark o ®
minerals LR
P-
I
- o
F
oD L
“r10
»:5 ar
1 . FI5
—'Zl SANDY CLAY, light yellowish brown, hard
3 ey |
.'J.| SANDSTONE, dark brown, hard, medium to
3.5 '.'_‘.""2 fine grained; moderate to wide
..... | fracture. Includes some thin layers of
§oes hard, dark brown shale.
o
R -
3.5 M
;LLpes
L . i
-r
;ZZ —30
COMMENTS: Rapid water loss in:fractured sandstone LOGGED BY: T. FUMAL

from 18.9 m to about 25 m.
I Fig, 40 62




ALTITUDE:  o9s} LOCA'I‘IOQI7 34 48" HOLE No. 34
Lon9121° 55' 29" SITE: MORRISON CANYON
i QUADRANGLE: 7 1/2' GEOLOGIC CLAREMONT SHALE
DA'}'E
412115 NILES, CALIF. MAP UNIT:
‘e ) o (%) o=
2o|=8l2H E |2 e
SAMPLE DESCRIPTION [£8[Z5|283 |5 2|58 - DESCRIPTION
o el P A
SURFACE -Littered with angular frags of
hard, laminated, siliceous shale
—t0
LAS Qg sodh SEIRINELLT LOAMV e CI.AY LOAM, mottled gray and strong brown,
grayish brown, poorly sorted, - =|e %o sEiFE; {st
lup to 30% very coarse, angu- —— 24 i
lar sand and 10% angular e e
gravel of hard, brown siliceogs) 92 |25 _o_|CLAY LOAM, grayish brown, very stiff
hale; high dry strength and —..—|some shale frags. grading to:
plasticity; moist, very f_,°_"' SHALY CLAY LOAM, gray 6C-707% shale
lstiff. h-2-l 5 Yfrags.
2o
:—_-—1'SHALE, very dark brown, firm to hard,
|— —{very closely fractured, slightly weathereq
| ——{(strong brown stains on fracture surfaces)
8 (= —Tto fresh.
g b
_—-—:‘IO
3 ... |SANDSTONE, very dark brown, very fine
:::: kgrained,soft.
.. 'I[SANDSTONE, very dark brown, very fine
SANDSTONE, very dark brown, ‘' ‘lgrained, quite firm, softens on wetting,
very fine grained, quite 4,5 Ecture. Spacing is predominantly
firm, softens on wetting to | .....[Molerate to wide.
very fine loamy sand, mod- 2,20 ek
erate to close fracture, m el
jmoist. e |
5 ey
= b20
5 :'.'.'.‘I._
%  J
L i o
My 25
o [ FR [ [
r
SANDSTONE, very dark brown, i
very fine grained, quite
firm, softens on wetting to K | | |eyp-cc ~30
19 :
very fine loamy sand; 20" of .
|sample has 1 calcite-healed
"
COMMENTS: dips 60°, moist. LOGGED BY:
| Fig. 41 63




ALTITUDE:  165| LOCATION:

HOLE No. 35

...Lat. 37 41" 42" :
Long. 122° 28' 24" SITE:  LAKE MERCED COUNTRY CLUB
: P .
DATE: QUADRANGLE: 7 t/2 GEOLOGIC :
4/28/75 SAN FRANCISCO SOUTH, CALIF MAP UNIT:  COLMA FORMATION
= 285 JE B |3 il ,
SAMPLE DESCRIPTION [£5/2e[35e |8 o|ag . DESCRIPTION
s=|selz & |5 3 (g2 ‘
—0
Fatns _SAND, dark brown, fine grained loose,
// ++..] slightly moist, grading to:
+. "} SAND, strong brown with iron concretions
SAND, yellowish brown, well- s *.*.LSAND, dark yellowish brown, well-sorted,
[sorted, fine to medium graine 'é' -."*| fine to medium grained, rounded to sub-
ounded to subrounded arkosic e [ rounded, arkosic with 20-30% dark min-
with 20% dark minerals, moist 5 r.g:als, moist, very dense (SP)
very dense. (SP) 1 =7 Includes some thin layers of denser
“'i <] clayey sand.
2 |
==t
SAND, dark yellowish brown, i <F10
ell-sorted, fine to medium 1.97 o
grained, rounded to subrounded ¥y
30% dark minerals, moist, 1 '
very dense. (SP) .'T
1,5 B
1 S
“.-f20
1 Lo &
‘-.‘,."j " Strong brown
1 sl
L es
SAND, dark yellowish brown, | S
ell-sorted, fine to medium s s
rained, rounded to subreundeq, ot
0% dark minerals, moist, Je i
ery dense. SP o
2 ) =R
COMMENTS: | LOGGED BY:
. * T. FUMAL
Fig. 42 64
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TABLE 1

TRAVEL-TIMES AND AVERAGE VELOCITVIES

SITE NO. 13 ALVISO RACEWAY DATE LOGGE) 7-2-75
PLANK DIST= 2,0 PLATE DIST= 2.0 AVE ORIGIN TORR= 0.002
DEPTH NRIGIN FIRST S CORR AVE VEL
CORR ARRYIVAL S TIME S AAVYE
(M) (S) (s) (S) (M79S)
2.5 0.002 0,018 0.014 130
5.0 0.003 0.028 0.026 194
Te5 0.002 0.036 0.035 217
10.0 0. 002 0. 052 0.051 137
12.5 0.002 0.065 0.064 195
15.0 0., 002 0.07%& 0.)73 205
17.5 0.003 0. 085 0.08% 237
20.0 0.002 " 0092 0.091 213
22.5 0.002 0.101 0.100 224
25.0 0.002 0.111 0.110 226
275 0. 002 i 0.119 0.118 232
29.7 0.003 0.127 0.126 234
DEPTH FIRST S CIRR P TIME CORR AVE VL
PEAK S PEAK P TIME P WAVE
(M) (S) (s) (S) (S) (v/9)
25 0.023 0.018 0.007 0.005 457
5.0 0,032 0.029 0.007 0. 006 759
7.5 0.041 0.039 0.009 0. 009 agz
10.0 D.058 0.057 0.010 0.010 1320
12.5 0.069 0.068 0.012 0.012 - 1350
15.0 0,080 0.079 ° 0,013 0.013 1160
17.5 0,092 0.091 0.014 0,014 1250
20.0 0. 099 0. 098 0.015 0.015 13%0
22.5 0.108 0.107 0.016 - 0.016 1410
25.0 0.117 0.116 0.017 0.017 1430
27.5 D.125 0.124 0.019 0.019 16450
29.7 0.133 0.132 0.021 0. 021 1420
(M) = metres (M/S) = metres per second
(S) = seconds AVE VEL = average velocity

CORR = corrected
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TABLE 2

TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 14 BLACKBERRY FARM DATE LD353FD 7-7-75
PLANK DIST= 1.8 PLATE DIST= 2,0 AVE DRIGIN CI3R= 0,003
DEPTH ORIGIN FIRST S CO3R AVE VEL
CORR ARRIVAL S TIME S WAVE
M) s) (s) (s) (u7%)
2.5 0.003 0.017 0,014 181
5.0 0.003 0.021 0.020 253
Te5 0.003 0.024 0.023 321
10.0 0.003 0.030 0.030 338
12.5 0. 003 0.036 0.036 350
15.0 0.003 0.042 0.042 359
17.5 0.003 0. 049 0.069 359
20.0 0.003 0.052 0.052 386
22.5 0.003 0.056 0.056 )3
25.0 0.003 0.059 0.059 424
DEPTH FIRST S CORR P TIME CORR AVE VEL
PEAK S PEAK P TIME P WAVE
(M) (s) (s) (s) (s) (w/S)
2.5 0.022 0.018 0.012 0. 009 266
5.0 0.028 0.026 D.014 0.013 384
T.5 0.031 0.030 0. 014 0. 014 554
10.0 0.038 0.037 0.016 0.016 637
12.5 0.064 0.044 0.018 0.018 703
15.0 0.050 0.050 0.019 0. 019 136
17.5 0.055 0.055 0.021 0.021 838
20.0 0.058 0.058 0,022 0,022 913
22.5 0.062 0.062 0.023 0.023 982
25.0 0.065 0.065 0.024 0.026 10640
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TABLE 3

TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 15 JOHN MUIR SCHOOL DATE LDS3GED 7-8-75
PLANK DIST= 2,0 PLAYE DIST= 2,0 AVE ORIGIN CDO2R= 0,004
DEPTH ORIGIN FIRST S co?’R AVE VEL
CORR ARRIVAL S TIME S WAVE
(M) (s) (s) (s) (w/s)
205 0.004 0.015 0.012 213
5.0 0.004 0.024 0.022 224
7.5 0.004 0.03%4 : 0.033 228
10.0 0.004 0.044 0.043 231
12.5 0. 004 0. 048 0.047 253
15.0 0.004 0.057 0.056 265
17.5 0. 004 0. 066 0.066 256
19.9 0.004 0.073 0.073 273
2245 0.004 0.084 0.08%4 258
25.0 0.004 0.093 0.093 269
27.6 0.004 0.102 0.102 271
29. 4 0.004 0.10% 0.106 2717
DEPTH FIRST S CORR P TIME CORR AVE VEL
PEAX S PEAKL P TIME P AAVE
(M) (s) (s) (s) (s) (M/S)
2.5 0.021 0.016 0.010 0. 008 320
5.0 0.030 0.028 0.014 0.013 384
Te5 0.044 0.043 0.017 0.016 €56
10.0 0.049 0. 048 0.019 0. 019 536
12.5 0.055 0.054 0.022 0.022 575
15.0 0.064% 0.063 0.024 0.02% $30
17.5 0.072 0.072 0.026 0.026 677
19.9 0.081 0.081 0.029 0. 029 533
22.5 0.091 0. 091 0.031 0.031 728
25.0 0.100 0.100 0.033 0.033 759
2T. 6 0.109 0.109 0.03% 0.03% 313
29.4 0.113 0.113 0.035 0. 035 841
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TABLE 4

TRAVEL-TIMES AND AVERAGE VELOCITVIES

SITE NO. 16 LOWRY ROAD DATE LOGGED 7-9-75
PLANK DIST= 2,0 PLATE DIST= 2,0 AVE ORIGIN ZOW= 0,002

DEPTH ORIGIN FIRST S CORR AVE VEL
-ORR ARRIVAL S TIME S WAVE

(M) (s) (s) (S) (u7s)
2.5 0.002 0.022 0.017 145
5.0 0.002 : 0.035 0.032 123
7.5 0.002 0. 049 © 0.047 158
10.0 0.002 0.061 -~ 0060 167
12.5 0. 002 0.070 0.069 130
15.0 0.002 0.081 0.080 186
17.5 0.002 0.091 0.090 133
20.0 0.002 0.100 0.100 200
22.5 0.002 0.110 0.110 205
25.0 0. 002 0.118 0.118 212

NEPTH FIRST S CORR P TIME CORR AVE VEL
PEAK S PEAK P TIME P AAVE

(M) (s) (s) (s) (s) (M/75)
2.5 0.027 0.021 0.012 0. 009 256
5.0 0.040 0.037 0.017 0.016 316
T.5 0.054 0.052 0.019 0.018 )8
10.0 0.066 0.065 0.020 0. 020 529
12.5 0.076 0.075 0.022 0.022 575
15.0 0.087 0.086 0.023 0,023 557
17.5 0.098 0.097 0.025 0.025 704
20.0 0.107 0.106 0.026 0.025 73
22.5 0.117 0.117 0.027 0.027 835
25.0 0.125 0.125 0.028 0.028 895
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TABLE 5

TRAVEL-TIMES ANC AVERAGE VELOCITIES

SITE NO. 17 HAYWARD SINK DATE LOGGED 7-28-175
PLANK DIST= 2.0 PLATE DIST= 2,2 AVE DRIGIN I0R= 0,004
DEPTH DRIGIN FIRSY S coR AV:Z VEL
CORR ARRIVAL S TIME S WAVE
(M) {s) sy (s) (M/5)
2.5 0.004 0.044 0.03% T2
5.0 0.003 0,053 0.049 1)1
7.5 0. 004 0.067 0.065 115
10.0 0.004 0.078 0.077 130
12.5 0. 004 0.090 0.089 14D
15.0 0.004 0.102 0.101 148
17.5 0.004 0.110 0.109 159
20.0 0.004 0.120 0.119 L57
22.5 0.004 0.130 0.130 173
25.0 0.004 0.138 0.138 131
2T7.5 0.004 0.145 0.145 190
DEPTH FIRST § CORR P TIME CO2R AVE V:IL
PEAK S PEAK P TIME P WAVE
(M) (s) (s) (s) (S) M/5)
2.5 0.052 0.041 0D.012 0.009 2717
5.0 0.061 0.057 0.012 0.011 55
T.5 0.075 0.073 0.013 0. 012 501
10.0 0.087 0.085 D.01l% 0.014 731
12.5 0.099 0.098 0. 015 0.015 346
15.0 0.111 0.110 0.017 0.017 891
17.5 0.119 0.118 0.018 0.018 979
20.0 0.130 0. 129 0.019 0. 019 1050
22.5 0.139 0. 139 0.021 0.021 1080
25.0 0.148 0. 148 0.022 0.022 1140
27.5 D.156 0.156 0.023 0.023 1200
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TABLE 6

TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO, 18 PARKWAY TOWERS DATF LJGGF) T=29-15
" PLANK DIST= 2.0 PLATE DIST= 2.4 AVE NRIGIN CI3= 0.007
DEPTH ORIGIN FIRSY S CORR AVE VEL
CORR ARRI VAL S TIMF S AAVE
(M) (s) (s) (S) (M75)
2.5 0.007 0.014 0.011 228
5.0 0.007 0.025 0.023 215
1.5 0.007 0.034 0.n33 228
10.0 0. 007 0. 044 0.043 231
12.5 0.007 0.055 0.054%4 230
15.0 0. 007 0.061 0.060 2648
17.5 0.007 0. 065 0.065 270
20.0 0. 007 0.071 0.071 233
22.5 0.007 0.077 0.077 293
25.0 0.007 0.083 0.083 302
27.5 0.007 0.090 0.790 306
28.9 0.007 0.093 0.093 311
DEPTH FIRSY 'S CORR P TIME CI?R av: VL
P EAK S PEAK P TIME P WAVE
(M) (s) (s) (s) (s) (M/5§)
2.5 0.025 0.020 0.012 0.009 288
5.0 0.03¢4 0.032 0.013 0.012 426
7.5 0.041 0.040 0.016 0.015 $92
10.0 0.049 0.048 0.018 0.018 571
12.5 0.062 0.061 0.020 0.020 536
15.0 0.066 0. 065 0.023 0.023 660
17.5 0.070 0.070 0.025 0.025 735
20.0 0.076 0. 076 0. 029 0.029 59%
22.5 0.083 0.083 0.04%4 0.044 514
25.0 0. 089 0.089 0.045 0.J46 55
27.5 0.095 0. 095 0.047 0. 047 587
28.9 0.098 0.098 D.048 0.048 5)4
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TABLE 7

TRAVEL-TIMES AND AVERAGE VELOTITIES

SITE ND. 19 PALO ALTO SQUARE DATE LJGGED B~1=15
PLANK DIST= 2.0 PLATE DIST= 2.1 AVE ORISIN CIRR= 0.010
DEPTH ORIGIN FIRSY S CORR AVE VEL
CORR ARRY VAL S TIME S WAVE
(M) (s) (s) (s) (4/7S}H
2.5 . 0.010 0.015 0.012 214
5.0 0.010 0.019 0.J18 2864
T.5 0.011 0.026 0.025 299
10.0 0.010 0.033 0.032 309
125 0.010 0.043 0.042 294
15.0 0.010 0. 049 0.048 309
17.5 0.010 0. 060 0.060 263
20.0 0.010 0.070 0.070 287
22.5 0.010 0.078 0.078 289
25.0 0.010 0.087 0.087 288
2T7.5 0.010 0. 093 0.993 235
29.8 . 0.010 0.101 0.101 295
DEPTH FIRST § CORR P TIME CIRR AVE vEL

PEAK S PEAK P TIME P WAVE
(M) (S) (s) (s) (s) (M/S)
265 0. 025 0.019 0.011 0.008 296
5.0 0.028 0.026 0.013 0.012 €17
7.5 0.035 0.034 Jd.016 0.015 486
10. 0 0.043 0. 042 0.018 0.018 567
12.5 0.051 0.050 0.020 0. 020 633
15.0 0.060 0.059 0.022 0,022 688
17.5 0.069 0.068 0. 025 0. 025 705
20.0 0.079 0.079 0.026 0.026 773
2245 0.087 0.087 0.027 0.027 836
25.0 0.096 0.096 0.029 0. 029 855
27.5 0.133 0.103 0.030 0.03D 919
29.8 0.110 0.110 0.031 0,031 353
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TABLE 8

TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 20 MISSION PEAK DATE LOGGED B~5~T75
PLANK DIST= 2.0 PLATE DIST= 2,0 AVE ORIGIN CORR= 0,002
DEPTH ORIGIN FIRST S CNRR AVE VEL
CORR ARRIVAL S TIME S WRVE
(M) (s) (s) (s (M/S)
2.5 0. 002 0.012 0.009 268
5.0 0.002 0.014 0.013 386
7+ 5 0.002 0.015 0.)14 520
10.0 0.002 0.019 0.019 539
12.5 0.002 0.023 0.023 552
15.0 0.002 0.027 0.027 562
17.5 0.002 0.030 0.030 588
20.0 0.003 0.03% 0,034 592
22.5 0.002 0.036 0.036 528
25.0 0.002 0.037 0.037 679
275 0.002 0.039 0.039 733
29.8 0. 002 0.041 0.041 129
DEPTH FIRST § cRNR P TIM: CORR AVE VEL
PEAK S PEAK P TIME P WAVES
(M) (s (s) (s) (s} (4751
2.5 0.017 0.013 0.009 0.007 355
5.0 0.018 0.017 0.010 0.009 538
7.5 0.019 0.018 0.012 0.012 646
10.0 0.026 0.025 0.012 0.012 8%3
12.5 0.030 0.030 0.013 0.013 973
. 15.0 0.034 = 0.034 0.014 0. 014 1080
17.5 0.036 0.036 0.015 0.015 1170
20.0 0.040 0.040 0. 016 0.016 1260
22.5 0.042 0.062 0.017 0.017 1330
25.0 0.0%5 0.045 0.018 0.018 1390
27.5 0.0647 0.047 0.018 0.018 1530
29.8 0.049 0.049 0.019 0.019 1570
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TABLE 9
TRAVEL-TIMES AND AVERAGE VELOCITVIES

SITE NO. 21 MONTGOMERY SZHOOL JATE LOGGED 8-6-75
PLANK DIST= 2,0 PLATE DIST= 2,0 AVE ORIGIN CI2R= 0.004
DEPTH ORIGIN FIRST § CORR AVE VEL
CORR ARRIVAL S TIME S WAVE
(M) (s) (s) (s) (M/S)
2.5 0.004 0.017 0.013 135
4. 2 0.003 0.020 0.J018 230
565 0.004 0.026 0.025 23
6.5 0.004 0,028 0.)27 241
T.6 0.004 0.032 0.031 264
8.7 0.004 0.035 0.034 253
9.7 0.004 0.041 0.040 240
10.8 0.004 0.046 0.045 237
12.0 0. 004 0.051 0.050 237
13.0 0.004 0.052 0.052 252
l4.7 0.005 0.057 0.057 259
16.3 0.004 0.062 0.062 264
17.5 0.004 0.065 0.065 270
20.0 0.004 0,073 0.073 2764
22.5 0.004 0.081 0.081 278
25.0 0.004 0.088 0.088 284
26.0 0.003 0.091 0.091 236
27.0 0.004 0. 093 0.093 230
28.0 0.003 0.096 0.096 291
30.0 0.003 0.100 0.100 330
DEPTH FIRST S CIRR P TIME C3RR AVE VEL

PEAK S PEAK P TIME P wWAVE
(M) (s) (s) (s (s) (M7S)
2.5 0.023 0.018 0.011 0. 009 291
4.2 0.025 0.023 0.012 0.011 387
5.5 0.036 0.03¢4 0.013 0.012 450
6.5 0.037 0.036 0.014 0.013 435
T. 6 0.041 0.040 0.015 0.215 523
8.7 0.042 0.041 0.016 0. 015 557
9.7 0.048 0.047 0.018 0.018 550
10.8 0.052 0.051 0.019 0.019 578
12.0 0.057 0.056 0.020 0. 020 508
13.0 0.058 0.057 0.020 0.020 657
14.7 0.063 0.063 0.022 0.022 574
16.3 0.068 0.068 0.023 0.023 TL&
17.5 0.071 0.071 0.025 0,025 T)&
20.0 0.080 0. 080 0. 027 0.027 Thé
22.5 0.088 0.088 0.028 0.028 806
25.0 0. 095 0. 095 0.029 0.029 356
26.0 0.098 0.098 0.030 0. 030 869
27.0 0.100 0.100 0.030 0.030 3)2
28.0 0.103 0.103 0.031 0.031 905
30.0 0.107 0.107 0.032 0. 032 939
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TABLE 10

TRAVEL-TIMES AND AVERAGE VELOTITIES

SITE NO. 22 STEVENS CREEK QUARRY DATE LIGGED 8-7-75
PLANK DIST= 2,0 PLATE DIST= 2,0 AVE OSIN ZORR= 0.002
DEPTH ORIGIN FIRST S CORR AVE VEL
CJIRR AR'IVAL S TIME S WAVE
(M) (S) (s) (s) (475)
2.5 0.002 0.006 0.005 533
5.0 0.002 0.008 D.007 673
Te5 : 0.002 0.011 0.011 705
10.0 0.002 0.013 0.013 784
12.5 0.002 0.015 0.015 363
15.0 0.002 0.017 0.017 330
17.5 0.002 0.019 0.019 927
20.0 0. 002 0.022 0.322 13
22.5 0.002 0. 025 0.025 333
25.0 0.002 0.026 0.026 954
275 0.002 0.029 0.029 950
29.5 0.002 0.030 0.030 985
DEPTH FIRST S COtR P TINE CJRR AVE VvzIL
PE AK S PEAK P TIME P WAVE
(M) (s) (s) (s) (s) (4/5)
2.5 0.010 0.008 0,005 0.J04 6640
5.0 0.012 0.011 0. 006 0. 006 337
7.5 0.015 0.014 0.006 0.006 1290
10.0 0.018 0.018 0.007 0.007 150
12.5 0.020 0.020 0.008 0.008 1580
15.0 0.022 0.022 0.009 0.009 1680
17.5 0.025 0.025 0.009 0.009 1359
20.0 0.027 0.027 0.010 0.010 2010
2245 0.030 0.030 0.011 0.011 2350
25.0 0.031 0. 031 0.012 0.012 2030
27.5 0.034 0.034 0.013 0.013 2120
29.5 0. 035 0.035 0.013 0.013 2270



TABLE 11

TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 23 CAL STATE HAYWARD DATE LOGGFD 8-19-175
PLANK DIST= 2.0 PLATE DIST= 2,0 AVE ORIGIN CORR= 0.004
DEPTH ORIGIN FIRST S coRR AVE VEL
CORR ARRIVAL S TIME S WAVE
(M) (s) (s) (s) (M/79)
2.5 0. 004 0.018 0.014 177
5.0 0.004 0.021 0.019 256
7.5 0.004 0.031 0.030 250
10.0 0. 004 0.03% 0.033 299
12.5 0.004 0.035 0.035 361
15.0 0. 004 0.040 0.J40 378
17.5 0.004 0. 044 0.064 )0
20.0 0.004 0.045 0.045 466
2245 0.004 0.048 0.048 70
25.6 0.004 0.052 0.052 33
DEPTH FIRST § CIR P TIM: CORR AVE VEL
PEAK S PEAK P TIME P WAVE
M) (s) (s) (s) (s) (M/75)
2.5 0.021 0.016 0.010 0.008 320
5.0 0. 026 0.024 0.013 0.012 el
Te5 0.039 0.038 0.015 0.014 517
10.0 0.041 0.040 0,017 0.017 533
12.5 0.042 0. 041 0.019 0.019 555
15.0 0.046 0.046 0.020 0. 020 756
17.5 0.050 0.050 0.023 0.023 155
20.0 0.052 0.052 0.024 0. 024 837
22.5 0.056 0.056 0.026 0.026 858
25.6 0.059 0.059 0.028 0.028 917
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TABLE 12

TRAVEL-TIMES AND AVERAGE VELDTITVIES

SITE NO. 24 MILLER SCHOOL DATE LOGGED 8-20-75
PLANK DIST= 2.0 PLATE DIST= 2.0 AVE 0IGIN JO0R= 0.004
DEPTH ORIGIN FIRSY S CORR AVE VEL
CORR ARR IVAL S TIME S WAVE
M) (s) (s) (s) (4/5)
2.5 0.004 0.015 0.012 214
5.0 0.004 0.020 0.018 270
7.5 0.005 0. 025 0.02¢4 311
10.0 0.005 0.031 0.030 329
12.5 0. 004 0.03% 0.J33 373
15.0 0.004 0. 040 0.040 379
17.5 0.004 0.045 0.045 332
20.0 0. 004 0.051 0.051 394
22.5 0.004 0.053 0.053 426
25.0 0,004 0.060 0.J60 418
27.5 0.004 0.061 0.061 652
29.3 0.003 0.065 0.065 452
DEPTH FIRST § CIRR P TIME CORR AVE VEL
PEAK S PEAK P TIME P AAVE
(M) (s) (s) (s (s) (w/5S)
25 0,020 0.016 0.009 0.007 355
5.0 0.025 0. 023 0.011 0.010 489
T.5 0.032 0.031 0.01% 0.014 554
10.0 0.038 0.037 0.015- 0.015 573
12.5 0.042 0.041 0.018 0.018 703
15.0 0.048 0.047 0.019 0.019 735
17.5 0.050 . 0. 050 0. 025 0.025 70%
20.0 + 0,058 0.058 0.028 0. 028 7L 7
225 0. 060 0. 060 0.031 0.031 723
25.0 0.072 0.072 0.034 0. 03¢ 137
27.5 0.067 0. 067 0.036 0.036 . 155
29.3 0.070 0.070 0.038 0.038 772
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TABLE 13

TRAVEL-TIMES AND AVERAGE VELOZITIES

SITE NO. 25 OLIVER SALT WORKS DATE LOGGED 8-21-75
PLANK DIST= 2.0 PLATE DIST= 2.0 AVE DIGIN "DRR= 0.003
DEPTH ORIGIN FIRST S coR av: v:L
CORR ARRIVAL S TIME S WAVE
M) (s) (s) (s) (4/S)
2.0 0.003 0.022 0.016 128
4.0 0.003 0.031 0.028 146
6.0 0. 003 0.039 0.037 152
8.0 0.003 0.048 0.047 171
10.0 0.003 0.057 0.056 178
12.0 0.003 0. 065 0.064% 187
12.8 0.003 0.067 0.066 133
DEPTH FIRST § CORR P TIME CIRR AVE VEL
PEAK S PEAK P TIME P WAVE
(M) {S) (s) (s) (s) (M/S)
2.0 0.030 0.021 0,009 0.006 314
4.0 0.038 0.034 0.011 0.010 406
6.0 0. 046 0.064% 0.013 0.012 486
8.0 0.054 0.052 0.014 0.01% 589
10.0 0.064 0.063 0.015 0.015 679
12.0 0.071 0.070 0.016 0.016 760
12.8 0.074 0.073 0.017 0.017 752
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TABLE 14

TRAVEL-TIMES AND AVERAGE VELOCITVIES

SITE NO. 26 CORTE MADERA DATE LOGGED 8-22-75
PLANK DIST= 2.0 PLATE DIST= 2.0 AVE DRISIN >NRR= 0, 004
DEPTH ORIGIN FIRST S CO2R AVE VEL
CIRR ARRIVAL S TIME S WAVE
(M) (s) (s) (s) (47S)
2.5 0.004 0. 019 0.014 173
5.0 0.005 0.022 0.020 250
7.5 0.004 0.028 0.027 232
10.0 0.004 0.037 0.036 279
12.5 0. 005 0.042 0.0641 3)5
14.5 0. 004 0.0643 0.042 344
16.0 0.004 0.046 0.045 354
17.8 0.005 0.052 0,951 347
20.5 0.005 0.057 0.056 364
22.3 0.005 0.063 0.063 352
24.0 0.004 0.071 0.071 336
26.0 0.004 0.072 0.072 359
28.0 0.005 0.077 0,077 362
30.3 0.005 0. 079 0,079 331
DEPTH FIRST S CORR P TIME CORR A/E VEL
PEAK S PEAK P TIME P WAVE
(M) (s) (s) (s) (S) (M/S)
2.5 0.030 0.023 0.016 0.012 200
5.0 0.032 0.029 0.016 0.015 335
7.5 0.038 0.036 0.017 0.016 456
10.0 0.046 0.045 0.019 0.019 536
12.5 0. 051 0.050 0.021 0.021 502
16.5 0.052 0.051 0.023 0.023 636
16.0 0.056 0.055 0.023 0.023 771
17.8 0.063 0.063 0.025 0.025 L6
20.5 0.067 0.067 0.027 0. 027 762
22.3 0.073 0.073 0.028 0.028 799
26.0 0.078 0.078 0. 029 0. 029 830
26.0 0. 080 0.080 0.030 0.030 859
28.0 0.08¢4 0.084 0.031 0.031 905
30.3 0.086 0.086 0.035 0. 035 867
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TABLE 15

TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 27 MITCHELL PARK DATE LOGGED 8-25-75
PLANK DISY= 2.0 PLATE DIST= 2.0 AVE ORISIN CIORR= 0,002
DEPTH ORIGIN FIRST S CRR AVE VEL
CORR ARRT VAL S TIME S WAVE
(M) (s) (s) (s) (M/7S)
2.5 0.002 0.018 0.014 L77
5.0 0.302 0.027 0.225 199
T.5 0.002 0.036 0.035 215
10.0 0.002 0.045 0.044 226
12.5 0.002 0.055 0.054 230
15.0 0. 002 0.062 0.061 2%%
17.5 0.002 0.074 0.074 238
20.0 0.002 0.085 0.085 236
22.5 0.002 0. 096 0.096 235
25.0 0.002 0.104 0.104 241
27.5 0.002 0.112 0.112 246
30.0 0.002 0.121 0.121 248
DEPTH FIRST S CORR P TIME CIRR AVE VEL
PEAK S PEAK P TIME P WAVE
(M) (s) (s (s) (s) (M/5S)
2¢ 5 0.028 0.022 0.009 0.007 355
5.0 0.036 0.033 0.010 0. 009 538
7.5 0.046 0.044 0.011 0.011 705
10.0 0.055 0.054 0.013 0.013 784
12.5 0.067 0.066 0.014 0.0l¢ 90&
15.0 0.074 0.073 0.016 0.016 9¢5
17.5 0.084 0.083 0.017 0.017 1360
20.0 0.094 0.094 0.019 0.019 1060
225 0.105 0.105 0.020 0.020 113)
25.0 0.113 0.113 0.022 0.022 L1%0
27.5 Do.121 0.121 0.023 0.023 1200
30.0 0.130 0.130 0.025 0.025 12))
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TABLE 16

TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 28 FOOTHILLS PARK DATE LOGG:) 8-26-T15
PLANK DIST= 2.0 PLATE DIST= 2,0 AVE ORISIN CORR= 0,002
DEPTH ORIGIN FIRST S CORR AVE VEL
‘ CORR ARRI VAL S TIME S WAVE
(M) (s) (s) (s) (4/S)
2.5 0.002 0.012 0.010 263
4.9 0.001 0.017 0.J16 308
7.5 0.002 0.024 0.023 321
10.0 0.002 0.028 0.028 362
12.5 0.002 0.032 0.232 393
15.0 0.002 0.035 0.035 %30
17.5 0.002 0.038 0.J38 461
20.0 0.002 0.041 0.041 38
22.5 0.002 0.044 0.044 511
25.0 0.002 0.048 0.048 520
2T.5 0. 001 0.051 0.051 538
29.0 0.002 0.052 0.052 557
DEPTH FIRST S CORR P TIME CIRR AVE VEL
PEAK S PEAK P TIME P WAVE
(M) (s) (s) (s) (s) (M/S)
205 0.016 0.013 0.010 0.008 320
€.9 0.022 0.021 0.011 0.010 481
7.5 0.028 0.027 0.015 0.01% 517
10.0 0.037 0.036 0.018 0.018 556
12.5 0.039 0.039 0.020 0. 020 632
15.0 0. 045 0.045 0.022 0.022 687
17.5 0.043 0.043 0. 022 0. 022 800
20.0 0.047 0.0647 0.023 0.023 873
2265 0.050 0.050 0.024 0. 024 961
25.0 0.05% 0.054 0.025 9. 025 1020
27.5 0.058 0.058 0. 026 0.026 1060
29.0 0.060 0.060 0.027 0.027 103D
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TABLE 17

TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 29 SIERRA MORENA DATE LOGGED 8-27-75
PLANK DIST= 2,0 PLATE DIST= 2.0 AVE ORISIN ZORR= 0,002
DEPTH ORIGIN FIRST S CDRR AVE VEL
CIRR AAIVAL S TIME S WAVE
(M) (s) (s) (S) (4/5)
2.5 0.002 0.013 0.010 2%6
5.0 0.002 0.015 0.014 359
7.5 0.002 0.020 0.019 338
10.0 0.002 0.022 0.022 463
12.5 0. 002 0.029 0.029 %36
15.0 0.002 0.030 0.030 504
17.5 0.002 0.032 0.032 550
20.0 0.002 0.03% 0.)34 591
22.5 0.002 0.038 0.038 534
25.0 0.002 0.0¢41 0.041 611
2Te5 0.002 0.047 0.047 586
30.0 0.002 0. 049 0.049 513
DEPTH FIRST § v P TIM: CORR AVE VEL
PEAK S PEAK . P TIME P WAVE
(™) (s) (s) (s) (s) (4/$)
2.5 0.018 0.014 0.008 0.006 «00
5.0 0. 020 0.019 0.009 0.008 538
T.5 0.025 0.024 0.011 0.011 705
10.0 0.027 0.026 0.013 0.013 73%
12.5 0,035 0. 035 0.015 0.015 843
15.0 0.038 0.038 0.016 0.016 945
17.5 0.039 0.039 0.017 0,217 1040
20.0 0.041 0.041 0.019 0. 019 1060
22.5 0. 045 0.045 0.020 0.020 1139
25.0 0.048 0.048 0.021 0.021 1190
27.5 0.054 0.054 0.022 0. 022 1250
30.0 0.056 0.056 0.023 0.023 1310
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TABLE 18

TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 30 PULGAS TUNNEL DATE LOGGE)  8-28-75
PLANK DIST= 2.0 PLATE DIST= 2,0 AVE ORIGIV €)= 5,002

DEPTH ORI GIN FIRST S CORR AVE VEL
CORR ARRI VAL S TIME S dAVE

(M) (s) (s) (s) (M/S)
2.5 0.003 0.016 0.012 232
5.0 0.002 0.020 0.018 271
7.5 0.002 '0.025 0.024 312
10.0 0.002 0.031 0.030 33
12.5 0.002 0.037 0.036 363
15.0 0.002 0.042 0.041 35
17.5 0. 002 0. 067 0.047 375
20.0 0.003 0.052 0.052 387
22.5 0. 002 0.058 0.358 339
25.0 0.002 0. 060 0.060 19
27.6 0.002 0.065 0.055 425
30.0 0.002 0.069 0.069 436

DEPTH FIRST S CORR P TIME CORR AVE VFL
P EAK S PEAK P TIME P WAVE

(M) (s (s) (s) (s) (M75)
2.5 0.024 0.019  0.009  0.007 355
540 0.027 0,025  0.012  0,)11 %48
7.5 0.032 0.031  0.013  0.013 537
10.0 D.038 0.037  0.015  0.015 679
125 0.044 0,043 0. 020 0. 020 532
15.0 0.049 0.048  0.022  0.022 537
17.5 0.053 0.052  0.026  0.026 677
20.0 0.058 0.058  0.029 0,029 593
22.5 0.063 0.063  0.031 0.031 728
25.0 0.065 0,065 04032  0.032 733
27.6 0.070 0.070  0.033 0.033 838
30.0 0.073 0.073  0.03%4  0.034 884
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TABLE 19

TRAVEL-TIMES AND AVERAGE VELOZITIES

SITE NO. 31 FRENCHMANS CREEK DATE LJGGED 8-29-75
PLANK DIST= 2.0 PLATE DIST= 2.0 AVE OSIN CORR= 0,002
DEPTH ORIGIN FIRST S CORR AVE VEL
CIRR ARRIVAL S TIME S WAVE
(M) (s) (s} (S) (4/9)
2.5 0. 002 0.011 0.009 231
5.0 0.002 0.018 0.017 299
7.5 0. 002 0.028 0.027 2717
10.0 0.002 ‘0. 037 0.036 275
12.5 0.002 0.043 0.0642 234
15.0 0.002 0.047 0.047 321
17.5 0.002 0.051 0.051 345
19. 4 0.002 0.05% 0e)54 351
21.3 0.002 0. 056 0.056 382
23.3 0.002 0.057 0.057 %10
25.3 0.002 0.058 0.058 437
27.3 0.002 0.062 0.062 441
29. 2 0.002 0.063 0.063 454
DEPTH FIRST S CORR P TIME CORR AVE VEL
PEAK S PEAK P TIME P AAVE
(M) (s) (s) (S) (s) (M75)
25 0.017 0.013 0.007 0. 005 457
5.0 0.024 0.022 0.009 0.008 598
Te5 0.033 0.032 0.012 0.012 5%5
10.0 0.042 0.041 0.014 0.014 7128
12.5 0.050 0.049 0.015 0.015 843
15.0 0.054 0.054 0.016 0.016 9%5
17.5 0.058 0.058 0.017 0.017 1040
19.4 0.061 0.061 0.018 0.018 1330
21.3 0.063 0. 063 0.019 0.019 L130
23.3 0.064 0.064 0.019 0.019 1230
25.3 0. 065 0. 065 0.020 0.020 1270
27.3 0.069 . 0.069 0.020 0. 020 1370
29.2 0.071 0.071 0.021 0. 021 1330
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TABLE 20

TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 32 HALFMOON BAY TERACE DATE LO535Z) 9-3-75
PLANK DIST= 2,0 PLATE DIST= 2.0 AVE ORIGIN CI2= 0,009
DEPTH DRIGIN FIRST S CORR AVE VEL
CORR ARRI VAL S TIME S WAVE
(M) (S) (S) (s) {(u4/S)
2.5 0.008 0.019 0.015 167
5.0 0. 008 0.022 0.021 242
7.5 0.009 0.030 0.029 257
10.0 0. 009 0.036 0.035 231
12.5 0.009 0.0645 0.045 280
15.0 0.009 0.052 0.052 290
17.5 0. 009 0,059 0.259 297
20.0 0.009 0. 066 0.066 303
22,5 0.009 0.073 0.073 308
25.0 0.009 0.079 0.079 316
27.5 0.009 0.083 0.083 331
29.6 0.009 0.085 0.286 3544
DEPTH FIRST S CORR P TIME CORR AVE VEL
PEAK S PEAK P TIME P WAVE
(M) (S) (s) (s) (s) (M/75S)
2.5 0.029 0.023 0.009 0.007 355
5.0 0.033 0.031 0.010 0.009 538
Te5 0.040 0.039 0,011 0.011 735
10.0 0.047 0. 046 0.012 0.J12 849
12.5 0.055 0.054 0.014 0.014 904
15.0 0. 061 0.061 0.015 0.J15 1010
17.5 0.069 0.069 0.017 0.017 10640
20.0 0.076 0.076 0.018 0.018 1120
22.5 0.082 0. 082 0.020 0.020 1130
25.0 0.088 0.088 0.021 0. 021 1190
27« 5 0.092 0.092 0.023 0.023 1200
29.6 0.094% 0.094 0. 024 0. 024 1240
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TABLE 21

TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 33 VISTA GRANDE DATE LOSGE) 9-4-75
PLANK DIST= 2.0 PLATE DIST= 2,0 AVE ORIGIN CI'2= 0.003
DEPTH ORIGIN FIRSY § CORR AVE VEL
CORR ARRIVAL S TIME S AdAVE
(M) (s) (S) (s) (M/5)
25 0.003 0.017 0.013 188
5.0 0.003 0.025 0.023 215
7.5 0.003 0.034 0.033 228
10.0 0.003 0. 044 0.0643 231
12.5 0.003 0. 050 0.049 253
15.0 0.003 0.055 0.055 2715
17.5 0.003 0. 060 0.060 233
22.5 0.003 0.073 0.073 309
25.0 0.003 0.075 0.)75 336
27.5 0.003 0. 077 0.077 358
30.0 0.003 0.079 0.079 330
DEPTH FIRST S CORR P TIME CI?R AVE VEL
PEAK S PEAK P TIME P WAVE
(M) (s) (S) (s) (S) (M/S)
2.5 0.024 0.019 0.010 0.008 320
5.0 0.030 0.028 0.012 0.011 *+%8
Te5 0.040 0.039 0.014 0.014 554
10.0 0.050 0.049 0.017 0. 017 539
12.5 0.055 0.054 0.021 0.021 602
15.0 0.060 0.059 0.023 0. 023 557
17.5 0. 065 0. 065 0.024 0. 024 133
22.5 0.079 0.079 0.038 0. 038 594
25.0 0. 081 0.081 0.039 0.039 543
27.5 0.087 0.087 0.040 0.040 689
30.0 0.089 0,089 0.040 0. 040 751
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TABLE 22

TRAVEL-TIMES AND AVERAGE VELOCITYIES

SITE NO. 34 MOIIISON CANYON JATE LOSGE)D 9-5-75
PLANK DIST= 2,0 PLATE DIST= 2,0 AVE ORIGIN CJ2R= 0,003
DEPTH ORIGIN FIRST S CORR AVE VEL
CORR ARRI VAL S TIME S AAVE
(M) (s) (s) (S} (w/S)
25 0.003 0.018 0.01% 177
5.0 0.003 0.025 0.024 207
7.5 0.003 0.031 0.030 250
10.0 0. 003 0.03% 0.3)33 299
12.5 0.003 0. 039 0.039 324
15.0 0.003 D.041 0.041 353
17.5 0.003 0.0642 0.042 419
20.0 0.003 0,045 0.045 446
22 5 0.003 0,067 0ed47 480
25.0 0.003 0.049 0.049 511
27.5 0.003 0.052 0.052 530
29.9 0.003 0,054 0.054 554
DEPTH FIRSY .S CORR P TIME CORR AVE VEL
P EAC S PEAK P TIME P WAVE
(M) (s) (s) (s) (s) (4/5)
245 0.024 0.019 0.008 0. 006 «00
5.0 0.031 0.029 0.008 0.007 673
7.5 0.036 0.035 0.009 0.009 352
10.0 D.041 0.040 0.010 0.010 1320
12.5 0.045 0,044 0.012 0.012 1350
15.0 0.048 0. 048 0.012 0.012 1250
17.5 0.050 0.050 0.013 0.013 1350
20.0 0.053 0.053 0.01% 0.J1¢% 1440
2265 0.055 0.055 0.014 0.014 1610
25.0 0.057 0.057 0.015 0.015 1570
275 0. 060 0.060 0.016 D.016 1720
2969 0.062 0.062 0.017 0.017 1760
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TABLE 23

TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO. 35 LAKE MERCED COUNTRY CLUB DATE LOSGED 9-8-75
PLANK DIST= 2,0 PLATE DIST= 2,0 AVF ORIGIN Z0OR= 0,002

DEPTH ORIGIN FIRST § CORR AJE VEL
CORR ARRIVAL S TIME S WAVE
(M) (s) (s) (s) (M/75)
2.5 0.002 0.013 0.010 246
5.0 0.002 0.019 0.018 283
7.5 0.002 0.027 0.026 237
10.0 0.002 0.030 0.029 339
12. 5 0. 002 0.03% 0.034 3r2
15.0 0.002 0. 039 0.039 388
17.5 0.002 0.043 0.0643 *+J9
20.0 0.002 0.0%48 0.048 418
22.5 0.002 0.052 0.052 434
2445 0. 002 0.055 0ed56 446
27.5 0.002 0. 061 0.061 452
29.3 0.002 0.064 0.064 458
DEPTH FIRST S CIRR P TIME CORR AVE VEL
PEAK S PEAK P TIME P AAVE
(M) (S) (S) (S) (s (M75S)
245 0.018 0.014 0.009 0. 007 355
5.0 0.025 0.023 0.011 0.010 +39
7.5 0.030 0.029 0.014 0.014 554
10.0 0. 035 0.034 0.020 0.020 5239
12.5 0.039 0.039 0.023 0.023 550
15.0 0.043 0.043 0.025 0.025 5)5
17.5 0.048 0. 048 0. 026 0.026 517
20.0 0.052 0.052 0.028 0.028 777
22. 5 0.056 0. 056 0.03) 0.030 752
264.9 0.060 0.060 0.032 0. 032 780
27.5 0.065 0.065 0.034 0.03¢% 310
29.3 0.068 0.068 0.035 0.035 839
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TABLE 24

INTERVAL VELOZITIES AND ELASTIC MODULI

SITE NO. 13 ALVI SO RACEWAY
FIAST S ARRIVAL
DEPTH INT NO INCPY VEL UNC INT
(M) MEAS (S9 (M/s) (M/78)

12.5-29.7 8 0.019 276 ( 272, 2800
10.0-29.7 9 0,016 267 | 261, 273)

FIRST P ARRIVAL
DEPTH INT NO INCPY VEL UNC INT
M) MEAS (S) (M/5) (M/S)

2.5-12.5 5 0.004 1560 (1460,1660)
150-29.7 7 0.005 1910 (1760,2080)
10.0-29.7 9 0.005 1960 (1860,2070)

S DEPTH INT P DEPTH INTY DENSITY
VEL VEL DEPTH
(M/S) (M) (m/%) (M) M) (57CC)

241 2.5‘ 7.5 1560
276 12.5-29.7 1910
267 1L0.0-29.7 1960

2.5'12 -5 6.“ 1.88
15.0-29.7 24.3 1.9%
1000‘29.7 2‘03 109‘

INT = interval

NO MEAS = number of measurements
INCPT = intercept
VEL = velocity

UNC = uncertainty

FIRST S PEAK

INCPTY VEL JNC INT
(s) ™M/S) twss)
0.007 231 ( 220, 243)
0.024 272 ( 265, 273
0.021 263 ( 257, 2T1)
SHEAR BULK POISSONS
MOD Moo RATI)
({BARS) (BARS)
1100 44000 0.488
1480 68700 0.489
1380 72700 0.491
M = metres
S = seconds
M/S = metres per second
MOD = modulus
G/CC = grams per cubic centimeter
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TABLE 25

INTERVAL VELOCI TIES AND ELASTIC mMODULI

SITE NO. 14

DEPTH INT NO
(M) MEAS

7.5"1105 5
17.5-25.0 &
10,0-25.0 7

ODEPTH INT NO
(M)  MEAS
TeS5~17.5 5
1705-2500 &
10,0-25.0 7

S DEPTH INT
VEL
(M/S) (M)

396 7.5-17.5 1400
727 17.5-25.0 2450
505 10.0-25.0 1840

BLACKBERRY FARM
FIRST S ARRIVAL
INCPT VEL UNC INT
(s) (M/73) (M/7S)

0.004 396 ( 390, 403)
0.025 T2T ( 699, 758)
0.011 505 ( 473, 542)

FIRST P ARRIVAL
INCPTY VEL UNC INT
(s) (M/8) (M/S)
0.008 1400 (1320,1490)
0.014 2450 (2450, 2460)
0.011 1840 (1740,1960%

P DEPTH INT DENSI TY
VEL DEPTH
(M/7S) (M) (M) (5/CC)
T.5-17.5
17.5-25.0

10. 0’ 25 -0

FIRST S PEAK
INCPT  VEL  UNC INT
(S)  ™/S)  (W/S)

0.012 407 ( 393, 422)
0.031 726 ( 698, 757)
0.021 551 ( 518, 588)

SHEAR BULK POT SSONS
MOD 4D RATID
(BARS) (BARS)
0.457
0.452
0.459
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TABLE 26

INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NO, 15

DEPTH INT NO
(M MEAS

2-5’1 000
12, 5-19.9
22¢5-29.4
10,0-29.%4

or &P

DEPTH INT NO
M) MEAS
5.0“2.5 &
12.5-19.9 &
22.5-29.4 &
1000-29.‘ 9

S DEPTH INT
VEL
(M/75) (M)
238 2-5’1000
291 12.5-19.9

307 22. 5-29. 4

293 10.0-29. 4

JOHN

MUIR SCHOOL

FIRST S ARRIVAL

INCPTY
(s

0.001
0.005
0.011
0.006

VEL UNC INT
(M/S) (w/S)

238 ( 237, 239)
291 ( 281, 301)
307 (¢ 290, 32T
293 ( 286, 3009

FIRST P ARRIVAL

INCPT
(s)
0.008
0.010
0.018
0.011

VEL
(M/S)
880
1060
1770
1180

VEL UNC INT
(M/S) (M/S)
880 ( 834, 932)
1060 ( 978,1140)
1770 (1600,1980)
1180 (1130, 1240)

DEPTH INT DENSITY
DEPTH
(M) (M) (G/°C
5.0-12.5 9.7 1.99
12.5-19.9
22.5"29.‘ 29.% 1090
1000' 29.‘ Zq.” 1Q90

INCPT
(s

0.006
0.010
0.018
0.012

S4ZAR

130

(BARS)

1130

1800
1630

FIRST S PEAK

VEL
t™/S)

228 (
2846
307
287 |

BULK

M0OD
(BARS)
13900

57000
26400

UNC INT
M/S)

204, 258)
278, 289)
289, 327)
283, 292)

POTSSINS
RATID

. 0.%50
0.459
D.4864
0.467
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INTERVAL VELOCITY
SITE NO. 16

DEPTH INT NI

(M) MEAS
25-10.0 %
10.0-25.0 7
10.0‘2500 7

DEPTH INT NO
(M) MEAS
5.0-12.5 &
12.5‘2500 6
10.0-25.0 T

S DEPTH INT
VEL
(M/S) (M)
175 2.5-10.0
255 10.0-25.0
255 10-0‘25.0

TABLE 27

IES AND ELASTIC MOOULI

LOWRY ROAD :
FIRSYT S ARRIVAL
INCPTY VEL UNZ INT
(s) (M/S) (M/75)

0. 004 175 ( 169, 181)
0.021 255 ( 251, 260)
0.021 255 ( 251, 260)

FIRST P ARRIVAL
INCPT VEL UNC INT
(s) (M/75) (M/S)
0.012 1310 (1200,1440)
0.016 1980 (1860,21109
0.015 1830 (1720,1940)

P JEPTH INT DENSI TY
VEL DEPTH
(M/S) (M) (M) {G/CC)
1310 5.0-12.5 9.2 2.02
1980 12.5-2500 2‘.“ 1058

1830 10.0-25.0 24.%4

1.88

FIRST S PEAK

INCPY VEL JNC INY
(sh M/S) {M/5)
0.007 171 ( 164, 178)

9,025
2.025

2647 ( 2424 252)
24T | 242, 252)

SHEAR BULK POI SSONS
\l0 9 JD RATIO
(BARS) (BARS)
519 33300 0.6491
1230 71900 0,491
1230 61100 0.¢90



Lz

INTERVAL VELOCIT
SITE NO. 17

DEPTH INT ND

(M) MEAS
2.5- 7.5 3
10.0-15.0 3
11.5-2705 5
10.0-27.5 8

NEPTH INT NO
(M) MEAS
205'12-5 5
15.0‘27‘5 6
10.0-27.5 8

- DEPTH INT
VEL
(M/S) (M)
164 2-5- 7.5
203 10.0"15.0
281 17.5-27.5
257 10.0-2745

TABLE 28

IES AND ELASTIC MODULI

HAYWARD SINK
FIRST S ARRIVAL
INCPTY VEL UNC INT
(s? (M/5) (M7S)

0.019 L64 (| 162, 166)

0.027 203 ( 202, 203)
0.048 281 ( 269, 294)
0. 041 257 ( 249, 266)

FIRSY P ARRIVAL
INCPY VEL UNC INT
(s) (WSs) (M/5)
0.008 1760 (1640,1890)
0,009 1960 (1860,2070)
0.008 1850 (1780,1910)

p NEPTH INT DENSITY
VEL DEPTH
(M/3) (™) (M (57009

1760 2.5‘12-5 3.0 1-9[
1960 15.,0-27.5

1956 15.0-27.5 25.1 1.91
1850 10.0-27.5 25.1 1.91

FIRST S PEAK
INCPT VEL UNC INT
(S) (M/S) (M/5)

3.025 156 ( 156, 157)
0.036 202 ( 20L, 203)
2.054 269 ( 260, 278)
0.048  25) ( 244, 257)

SHEAR BULK PNTSSINS
MND “3D RATIN
(BARS) (RARS)
516 58400 @ 0,496
7,495
1510 71100 0.489
1270 63400 0, 490
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TABLE 29

INTERVAL VELOCITIES AND ELASTIC MODULIY

SITE NO., 18 PARKWAY TOWERS
FIRST S ARRIVAL
DEPTH INT NO [INCPTY VEL UNC INT
(L)) MEAS (S) (M75) (M/S)

2.5-12.5 5 0.001 236 ( 229, 239)
15.0-28.9 7 0.023 418 ( 408, 4300
10.0-28.9 9 0.021 §02 ( 389, 416)

FIRST P ARRIVAL
DEPTH INT ND INCPT VEL UNC INT
(M) MEAS (S} (M/S) (M/5S)
2.5-20.0 8 0.006 910 ( 883, 938)
21.0-28.9 & 0.030 1630 (1490,1810)

S DEPTH INT P DEPTH INT DENSITY

VEL VEL DEPTH

(M/S) (M) (M/S) (M) (M)
7.3" 205‘12-5 910 2.5’20.0 6ot
418 15,0-28.9 1630 21.0-28.9
©02 10.0-28.9 1630 21.0-28.9

(G722)
l.71

FIRST S PEAK
INCPY VEL UNC INT
(s) (M/5S) (u/5)

0.010 250 ( 237, 264)
0. 028 %15 ( 05, &25)
0.027 405 ( 388, 423)

SHEAR BULK POI SSONS
1I0 MaD RATIO
(BARS) (BARS)
938 12900 0. 464
0.465
0.453
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TABLE 30

INTERVAL VELOCITIES AND ELASTIC MODULI

PALO ALTO SQUARE

FIRST S ARRIVAL

DEPTH INT N3 INCPTY VEL UNZ INT
(M) MEAS (S) (M/S) (M/S)

SITE NO. 19

2.0‘10.0 4 0.00‘
12.5-25.0 6 -.004
10.0‘29.8 9 -.002

360 ( 348, 373)
274 ( 266, 283)
287 ( 281, 293)

FIRST P ARRIVAL
DEPTH INT NO INCPT VEL UNC INT
(M) MEAS (S) (M/5) (M/S)
2.5-10.0 & 0.006 806 ( 751, 870)
12.5-25.0 6 0.011 1410 (1290,1540)
10.0-29.8 9 0.012 1490 (1410,1580)

S DEPTH INT P DEPTH INT DENSITY
VEL VEL DEPTH
(M/S) (M) (M/S) (M) (M) (G/CC)
360 2.0-1000 806 2.5‘1000 3.0 2.03
27‘ l2.5-25.0 1410 1205-2500 15-5 1.82
287 10.0-29.8 1490 10.0-29.8 15.5 1.82

INCPT
() )

0. 011
J.005
0.008

SHEAR
M0D
(BARS )
2660
1370
1500

FIRST S PEAK
VEL JNC INT
tM/S) (M/S)

330 ( 317, 34&%)
274 ( 271, 278)
287 ( 283, 292)

BJLK  POISSONS
MID  RATIO
(BARS)
9690  0.375
34200  0.48)
38400 0. 481
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INTERVAL VELOCIT

SITE NO., 20
DEPTH INT NO
(M) MEAS
265-15.0 6
17.5-29.8 6
10.0-29.8 9

-

DEPTH INT NOD
(M) MEAS
2.5-1500 6
17.5-29.8 6
10.0-29.8 9

S DEPTH INT
VEL
(M/S) (M)
728 2.5-15.0

1210 17.5-29.8 3160
909 10.0-29.8 2750

TABLE 31

IES AND ELASTIC MIDIULI

MISSION PEAK
FIRST S ARRIVAL

INCPT VEL UNC INT
(s) (M/S) (M/S)
0.005 728 ( 686, T76)

0.016
0.010

1210 (1100,1330)
909 ( 848, 979)

FIRST P ARRIVAL

INCPY VEL UNC INY
(s) (M/S) (M/S)
0.007 1940 (1700,2260}

0.010
0.008

3160 (2880,3500)
2750 (2620,2880)

P DEPTH INT DENS ITY¢
VEL DEPTH
{M/5) M) (M) (G/CC
19‘0 2.5-15.0 3.0 2-31
17.5-29.8
1000"2908

INCPT
(s)

J.008
0.018
0.015

SHEAR
M3D

(BARS)

12300

FIRST S PEAK
VEL UNC INY
(M/S) (M/S)

591 ( 549, 640)
961 { 909,1020)
858 ( 823, 896)

BULKC POTSSINS
M0) RATIOD
{BARS)
70700 0.418
0.%415

0.439
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TABLE 32

INTERVAL VELDCITIES AND ELASTIC MIJULI

SITE NO. 21
DEPTH INT NO
(M) MEAS
25 545 3
6.5~ 8.7 3
9.7-1200 3
13.0-26.0 8
" 2T7.0-30.,0 3
10.0-30.0 13
DEPTH INT NO
(M) MEAS
2.5-10.0 6
205" 807 6
9.7-20.0 8
22.5-30.0 6
10.0‘30.0 13

MONTGOMERY SCHOOL
FIRST S ARIIVAL
VEL UNC INT

INCPT
(s)

0. 004
0.005
-.002
0.012
0.031
0.014

FIRST P ARRIVAL
VEL UNC INT

INCPTY
(s)
0. 006
0.006
0.009
0.015
0.012

(M/8)

S DEPTH INT P
VEL VEL
(M/S) (M) (M/S)
271 2¢5- 545 889
299 6.5- 8,7 889
226 9.7-12.0 1120
328 13.0-26.,0 1118
435 27.0-30.0 1830
344 1030-3000 1430
364 10.0-30.0 1430

889 ( 866,
889 ( 866,

DEPTH INT

(M)
2.5'10.0
2.5' 8.7
9.,7-20.0
9.7’20.0

22.5'3000
lGOO'BOQD
L0.0-30.0

(M/S) (M/S)

271 ( 234, 323)
299 ( 277, 325)
226 ( 221, 232)
328 ( 326, 3319
. 435 ( 393, 487)
346 ( 339, 348)

(M/S)

914)
914)

1120 (1060,1180)
1830 (1700,1980)
1430 (1370, 1490)

DENSITY
DEPTH

(M) (G/CC)
18.6 1.92
30.0 1.80
18.6 1.92
300 .80

INCPT
(s)

J.004
0. 020
0.008
0.016
0.038
0.019

SHEAR

LB D)

(BARS)

2080
3410
2270
2130

FIRST S PEAK

VEL
(M/S)

193
394
249
318
435
335

BULK
MOD
(BARS)

21200
55600
36200
33300

UNC INT
(M/S)

146, 286)
301, 573)
240, 258)
314, 321)
392, ¢37)
330, 340)

POI SSONS
RATID

0.649
D.435
0.479
0.453
0.470
06469
0.%69
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TABLE 33

INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NO. 22
DEPTH INT NO.
(M MEAS

T.5-29.5 10
10.0-2905 9

DEPTH
)

INT NO
MEAS

7.5-29.5 10
10.0"2 9.5 9

S
VEL
(M/S)
1100
1090

DEPTH INT
(M)

STEVENS CREEK QUARRY
FIRST S ARRIVAL
INCPT VEL UNC INT
(s? (M/5S) (M/S)

0.004 1100 (1080,1130)
0.003 1090 (1060,113019

FIRSTY P ARRIVAL
INCPT VEL UNC INY
(s) (M/S) (M/S)
0.00¢ 3030 (2910,3150)
0.004 3100 (2950,3260)

P DEPT4 INT DENSITY
VEL DEPTH
(M/5) M)

1.5‘29. 5 3030 7.5-29-5 12.0
10.0-29.5 3100 10.0-29.5 12.0

(M (G/CC)

2.49
2049

INCPT
(s}

0.008
0.009

S4SAR
MOD
(BARS)
30300
29300

FIRST S PEAK

VEL
(M/5)

JNC INT
(M/S)

1070 (1050,1100)
1100 (1070,1130)

BULK

MOoD
(BARS)
188000
199000

POISSONS
RATID

0. 423
0.429
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TABLE 34

INTERVAL VELOCITIES AND ELASTIZ MO ULI

SITE NO. 23 CAL STATE HAYWARD
FIRST S ARRIVAL
DEPTH INT NO INCPT VEL UNC INT
(M) MEAS (S) (M/S) (M/S)

T7.5-25.6 8 0.021 823 ( 785, B864)
10. 0-25. 6 7 0.021 824 ( 774, 8BOY

FIRST P ARRIVAL
DEPTH INT NJ INCPT VEL UNC INY
(M) MEAS (S) (M/5) (M/75)
10.0-25. 6 7 0.010 1380 (1330, 1440)

S DEPTH INT P DEPTH INT DENSITY
VEL VEL DEPTH
(M/S) (M) (M/5) (M) (M) (G/2C)
823 7.5‘25.6 1380 lOoO‘ZSQb 7o6 1098
824 10.0-25.6 1380 10.0-25.6

FIRST S PEAK
INCPT VEL UNC INT
(s) (M/75) M/8)

0. 028 821 ( 789, 856)
0.027 793 ( 758, 830)

SHEAR BULK POISSONS
13D M0D RATIO
(BARS) (BARS)

13400 19800 0. 224
0.223
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TABLE 35

INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NO. 24

DEPTH INT NO
(M) MEAS

2.5-10.0 &
1500'2903 T
10.0-29.3 9

MILLER SCHOOL
FIRST S ARRIVAL

INCPT
(s

0.006
0.015
0.012

VEL UNC INT
(M/S) (M/S)

405 ( 355, 417)
580 ( 546, 618)
548 ( 527y 571)

FIRST P ARRIVAL

DEPTH INT NO INCPT
(M) MFAS (S)
2.5-12.5 5 0.005
17.5-29.3 6 00006
10.0-29.3 9 0.002
S DEPTH INT P
VEL VFL
(M/S) (M) (M/S)
405 2¢5-10.0 961

VEL UNC INT
(M/S) M/S)
961 ( 8S1,1040)
906 ( 8718, 936)
801 ( 7€9, 837

DEPTH IMT DENSITY
OEPTH |
(M) (M) (G/CC)
251205 9.8 1i.78
17.5-2903 24-0 2-10

FIRST S PEAK
INCPT VEL UNC - INT -
(s) (M/S) (M/S)

00009 344 { 334, 355)
0.02¢2 586 ( 502, 704)
0.020 554 ( 507, 610)

SHEAR BULK POISSONS
MO0 MOD - RATIO
(BAxS) (BARS)

930 - 12600 0.392
7070 7840 0.153
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TABLE 36

INTERVAL VELOCITIES AND ELASTIC MODULI
SITE NO. 25 OLIVER SALT WORKS
FIRST S ARRIVAL
DEPTH INT NO INCPT  VEL UNC INTV
(®) MEAS (S) (N/5S) (M/S)

2.0- 8.0 4 0.006 195 ( 186, 204&)
10.0-12.8 3 0.018 265 ( 244, 2919

FIRST P ARRIVAL
DEPTH INT NO INCPT VEL UNC INT
(M) MEAS (S) (M/5) (M75)
4.0- 8.0 3 0.006 1070 ( 896,1320)
8.0-12.8 & 0.008 1570 (1420,1770)

S DEPTH INT P DEPTH INT DENSITY
VEL VEL DEPTH
(M/S) (M) (M/S) (M) (M) (G/CC)
195 2.0- 8.0 1070 4.0- 8.0 3.0 1.9¢
265 l0.0—lZ.B 1570 800‘12.8 12.0 2.13

FIRST S PEAK
INCPY VEL JNC INT
(s) (M/5S) (M/5)

0.012 193 ( 182, 207)
0.026 271 ( 267, 27%)

S4EAR BULK POISSONS
MOD MO) RATIO
(BARS) ¢BARS)
141 21200 = D.483
1500 50700 0.485
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TABLE 37

INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NO. 26
DEPTH INT NO
(M) MEAS

265-12.5 5
1405‘2203 5
24.0-30.3 &
10.0-30.3 11

DEPTH
(M)

INT NO
MEAS

2.5-14.5 6
16.0-28.0 7
100-30.3 11

VEL
(M/S)
362
377
716
422
422

DEPTH INT

(M)
2.5-12, S
1‘. 5"2203
24.0-30.3
1000‘300 3
10.0-30.3

CORTE MADERA
FIRST S ARRIVAL

INCPT
(s)

0.007
0.003
0.037
0.010

(M/9)

VEL UNC

362 (
3717 (
7mneé (
422 |(

344,
354,
606,
403,

FIRST P ARRIVAL

INCPT
(s)
0.010
0.013
0.012

VEL
(M/S)
1190
1530
1527
1370
1370

(M/S)
1190 (1160,1230)
1530 (1440,1630)
1370 (1310,1440)

VEL

DEPTH INT

(M)
2.5-16,.5
16.0-28.0
16.0-28.0
1000"30.3
10.0-30.3

INT
(M/S)

382)
404)
875)
§66)

UNC INT
(M/S)

DEN

DEPTH
(M)
9.7
16.1
30.0
161
30.0

SITY

(6723
2.31
2.31
2.25
2.31
2.25

INCPT
(s)

0.016
0.011
0. 046
J.021

SHEAR
w00

(BARS)
3040
3300

11500
#130
4020

FIRST S PEAK

VEL
M/S)

362 (
359 (
T6l (
446 (

BULK
MOD
¢(BARS)
28900
49500

37100 .

38000
37000

JNC INT
(M/S)

349,
330,
566,
427,

3rs)
395)
835)
$57)

POI SSONS
RATIO

0, 449
0.467

0.359
0.448
0.448
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TABLE 38

INTERVAL VELOCITIES AND ELASTIC MODULTI

SITE NO.

DEPTH INT
(M)

5.0-15.0
17.5-22.5
25.0-30.0
10.0-30.0

DEPTH INT
(M)
5.0-15.0
17.5-30.0
10.0-30.0

S OEPTH INT

VEL
(M/S)

27

NO
MEAS

O Wwn

NO
MEAS

(M) -
210 5.0'[500
226 @ 17.5-22.5 1610
293 25.0-30.0
256 10.0-30.0 1640

MI TCHELL PARK
FIRST S ARRIVAL
INCPT VEL UNC INT
(s) (M75) (M/7S)

0.007 270 ( 262, 279)
-. 004 226 ( 2264 226)
0.018 293 ( 283, 303)
0.005 256 ( 251, 261)

FIRST P ARRIVAL
INCPT VEL UNC INT
(s) (M/5) (M/S)
0.006 1530 (1450,1610)
0.006 1610 (1540, 168019
0.006 1640 (1610,1680)

P DEPTH INT DENSITY
VEL DEPTH
(M/5) (M) (M)} (5/CC)
1530 5.0-15.2 9.8 2.07

17.5-30.0 18.3 1.91
1610 17 .5-30.0
10.0-30.0 18,3 1.91

FIRSY S PEAK
INCPY VEL JNC INT
(s (M/75) (M/7S)

0.014 266 ( 236y 256)
0. 009 236 ( 230, 243)
0.027 292 ( 283, 303)
0.018 266 ( 260, 253)

SHEAR BULK POI SSONS
13D MOD RATID
(BARS) (BARS)

1520 46400 0.48%

977 48100 0.490
0.483
1260 49900 0.488
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TABLE 39

INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NO. 28
DEPTH INT NO
(M) MEAS
2. 5-1000 ‘
12.5-29.0 8
10.0-29.0 9
DEPTH INT NO
(M) MEAS
205-12.5 5
15.0‘2900 7
10.0-29.0 9

S DEPTH INT

VEL
(M/S)

(M)
406 25~-10.0
791 2.5"2900
T76 10.0-22.0

FOOTHILLS PARK
FIRSY S ARRIVAL

INCPT VEL UNC INT
{(s) (M7S) (M/S)
0.004 406 ( 378, 437)
0.016 791 ( 776, 806)
0.015 776 ( 762, 7909

FIRST P ARRIVAL
INCPT VEL UNC INTY
(s) (M/S) (M75)
0. 005 800 ( 754, 85219
0.016 2640 (2450,2860)
0.014 2280 (2140,2450)

p DEPTH INT DENSI TY
VEL DEPTH
(M/SH (M} (M} (G/CCH
600 Zr 5"12.5 6.‘? 2:136
2640 15.0-29.0 28,0 2,57
2280 RE-0~29.0 28,0 2.57

INCPY
(s)

0. 005
0.023
J.024

SHEAR
%30
{BARS)
LGB0
L6 GO
15300

VEL
tM/S)

321 ¢
807 (
822 (

BULK

430
{BARSE
2920

157000 .

F13000

FIRST S PEAK

JNC INT
(M/5)

306, 337)
743, 883)
770, 882)

POIS3CNS
RATIO

0.327
0. &50
0. 435
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TABLE 40

INTERVAL VELOCITIES AND ELASTIC MODULI

SITE NO. 29 SIERRA MIRENA
FIRST S ARRIVAL

DEPTH INT NO INCPT
(M) MEAS (S)

25-12.5 5 0.005
15.0-30.0 T 0.008
10.0-30.0 9 0.010

VEL UNC INT
(M/75) (M/S)

560 ( 517, 611)
739 ( 691, 794)
779 ( 733, 832)

FIRST P ARRIVAL

DEPTH INT NJ INCPT
(M) MEAS (S)
2.5’[2.5 5 0.004
15.0-30.0 7 0.009
10.0-30.0 9 0.008

S DEPTH INT P

VEL VEL
(M/7S}H (M} (M/S)
560 2. 5~12.5 1160
739 15.0-30.0 21¢C
?79 !an (“"3 Q@ Q 19“’@

VEL UNC INT
(M75) (M/7S)
1160 (1150,1170)
2100 (1990,2210)
1990 (1910, 20704

DEPTH INTY DENSITY
DEPTH
(M) (M) £G/CC}

2!!5_1205 f‘o‘i‘ 2511
5-«"-30.0 Egeﬁ u{ai?
L. 0=20a0 Al ed 2ol T

FIRST S PEAK
INCPT VEL UNC INT
(s) (M/75) (M/S)

0.009 511 ( 468, 551)
0.016 761 ( 702, 831)
0.015% 742 ( 595, 797

SHKE AR BULK POISSINS
MGD MOD RATID
fBARS) ¢BARS)
6530 19600 0,368
11200 72500 G629
13200 68300 [ .409



ovT

TABLE 41

INTERVAL VELOCITIES AND ELASTIC MO) UL

PULGAS TUNNEL

FIRST S ARIVAL

VEL UNC INT

(M/S) (M/S)

425 ( 420, 431)
451 ( 429, 4759
552 ( 530, 576)
525 ( 509, 542)

FIRST P ARRIVAL

SITE NO. 30
DEPTH INT ND INCPT
(M) MEAS (S)
2.5-15.0 6 0.007
11.5"’22.5 3 0.008
25.0-30.0 3 0.015
10.0-30.0 9 0.013
DEPTH INT NJ INCPT
(M) MEAS (5S)

2. 5-20. 0 8 0.004
22.5-30.0 & 0.022 2470 (2450, 2500)
10.0-30.0 9 0.008

VEL
(M/7S)
425
451
552
525

DEPTH INT P
VEL
(L)) (M/75)
2. 5-15.0 810

17.5-22.5 810
25.0-30.0 2470
10.0-30.0 1060

VEL UNC INT

(M/S) (M/75)

810 ( 776, 84T)

1060 ( 966,1180)

DEPTH INT DENSITY

DEPTH
(M) (M
205‘20.0 7.9
2.5-20.0
22.5-30.0 29.)
10.0-30.0 29.0

(G/CC)
2e Z’c-

2.05
2. 05

INCPT
(s)

0.013
0.017
0.025
0.021

SHEAR
MOD
{BARS }
4060

6260
5660

FIRST § PEAK

VL UNC INT
™M/S) (M/75)

415 ( 409, 421)
495 ( 495, 495)
619 ( 553, T0%&)
569 ( 549, 59))

BJLK POISSONS
MOD RATIO
TBARS )
2310 0.310
" 0.275
Li7000 Po’T6
L5600 0.2%8
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TABLE 42

INTERVAL VELDCITIES AND ELASTIC MODULT

SITE NO. 31 FRENCHMANS CREEK
FIRST S ARRIVAL FIRST S PEAK
DEPTH INT NO INCPTY VEL UNC INT INCPTY VEL JNC INT
(M) MEAS (S) (M/S) (M/S) (s tM/5) (M/5)

2.5-10.0 & -.001 267 ( 259, 27s5) J.004 267 ( 265, 27))
12.5-19.4 & 0.022 612-( 610, 615) 0. 029 609 ( 607, 612)
21.3-25.3 3 0.045 1940 (1930,19409 0.052 1930 (192041930}
10.0-29.2 10 0.026 761 ( 712, 818) 0.031 T16 ( 663, TTT)

FIXST P ARRIVAL:
DEPTH INT NO INCPT VEL UNC INT
(M) MEAS (S) (M/S) (M/7S)
2.5-10.0 ¢ 0.003 892 ( 844, 945)
12, 5~19.4 ¢ 0.009 2260 (2170,2350)
21.3-29.2 5 0.013 3900 (3250, 4870)
10.0-29.2 10 0.010 2690 (2560,2840)

S DEPTH INT P DEPTH INT DENSITY SHE AR BJLK POYSSINS
VEL VEL DEPTH MOD MOD RATIO
(M/S) (M) (M/S) (M) €M (G/CCH {BARSE (DARSH
267 2.5-10.0 892 2-5-10.0 Ge& 1.05 1320 130600 . 0.,¢51
612 12.5-19.4 2260 12 .5-29.4 L2.8 2.1i2 260 27500 3.460
1940 21.3-25.3 390G 2L.2~29.2 0. 336
761 10.0-2%.2 2620 10.0~29.2 12.8B 2,12 L2300 127000 D@56

761 10.0-2%.2 2620 1G-0~29e2 292 2.52 L2500 I63320 0,486

b IR AW W N
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TABLE 43

INTERVAL VELOCITIES AND ELASTIC MODUL I

SITE NO. 32 HALFMOON BAY TERRACE
FIRST S ARRIVAL
DEPTH INT NI INCPT VEL UNC INT
(M) MEAS (S) (M/S) (ws)

2.5-22.5 9 0.007 338 ( 334, 343)
25.0-29.6 3 0.041 650 ( 630, 672)
10.0-29.6 9 0.012 384 ( 369, 401)

FIRST P ARRIVAL
DEPTH INT NO INCPT VEL UNC INT
(M) MEAS (S) (M/S) (M/5S)
5.0-29.6 11 0.006 1650 (1630,1680}
10.0-29.6 9 0.006 1630 (1590, 16609

S DEPTH INT P DEPTH INT DENSITY
VEL VEL JEPTA
(M/5) (M) (M/S) (M) (M) (G/CC)
338 2. 5-22.5 1650 5.0-29.6 6ol

650 25.0-29.6 1650 5.0-29,6
384 10.0-29.6 1630 10.0-2%945

FIRST S 2EAK
INCPT VEL UNC INT
(s) (M/75) (M/S)

0.015 336 ( 332, 341)
0.055 752 ( 560, 87S)
J.02¢6 399 ( 382, 418)

SHE AR BULX POISSINS
13D MO0 RATIOD
(BARS) #BARS)
2160 48400 0.478
0.408
0 ef.’?a
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TABLE 44

INTERVAL VELOCITIES AND ELASTIC MODULI

VISTA GRAMDE
FIRST S ARRIVAL

SITE NO. 33

DEPTH INT NO INCPTY
(M) MEAS (S)

2.5'10.0 4 0.003

lZ. 5‘20.0 3 0-02"

22._5- 30.0 4 0. 05‘0

10.0-30.0 B D0.027

(M/5)

VEL UNC

251 ( 249,
488 ( 486,

538 ( 502,

FIRST P ARRIVAL

DEPTH INT NO [INCPT
(M) MEAS (S)
2.5-10.0 4 0.005
12.5-20.0 3 0,013
22.5-30.0 4 0.032
10.0-30.0 8 0.004
S DEPTH INT p
VEL VEL
(M/S) (M) (M/S)
251 25-10.0 862
1230 22.5-30.0 3470
538 10.0-30.0 762

(M/S)

VEL UNC INT
(M/5)
9011
1610 (1350,1980})
3470 (2800, 4580)

862 ( 827,

762 ( 688,

DEPTH INT

(M)
2.5-10.0
12.5-20.0
22.5-30.0
10.0-30.0

(M/S)

254)
489)
1230 (1230,1230)
579)

855)

DENSITY
DEPTH

(M) (G/CC)
26,0 2.30
26,0 2.30

INCPY
(s

0.008
J3.029
0. 046
J.029

SHEAR
MOD
(BARS)

34600
6670

FIRST S PEAK

VEL
M/S)

2645 (
486 (
687 (
479 (

BJLK
M0

(BARS)

231000
4500

JNC INT
(M/S)

240, 252)
485, 488)
595, 813)
459, 499)

POI SSIONS
RATIO

0.453
0. 449
0. 429
0.004



791

INTERVAL VELOCITY
SITE NO. 34

DEPTH INT NOD
(M) MEAS

5.0-12.5 4
150-29.9 7
10.0-29.9 9

DEPTH INT NO

(M) MEAS
5.0-12.5 &
15.0-29.9 7
10.0-29.9 9

S DEPTH INT
VEL
(M/5) (M)

537 5.0-12.5 1740
1090 15.0-29.9 3130 15.0-29.9 23.2
1040 10.0-29.9 3110

TABLE 45

IES AND ELASTYIC MODULI

MORRISON CANYON
FIRST S ARIvAL
INCPT VEL UNC INT
(s) (M/5S) {M/5)

0.015 537 ( 503, 576)
0.026 1090 (1050,1130)
0.025 1040 ( 994, 1090)

FIRST P ARRIVAL
INCPT VEL UNC INT
(sh (M/S) (M/7S)
0.004 1740 (1580,1930)
0.007 3130 (2920, 3360)
0.007 3110 (2920,3330)

P DEPTH INT
VEL DEPTH
(M/5) (M) (M)

5.0- 12-5

DENSITY

10.0-29.9 23.2

INCPT
(S)

0. 019
0.033
0.031

SHEAR
M3D
(BARS])

26100
23800

FIRST S PEAK

VEL UNC IENT
(M/5) (M/S)

47T ( 452, 504)
1040 (1010,1060)
956 ( 323, 9911

BULK POISSONS
130 RATID
(BARS)
0.447
180000 ©  D.431
181200 0.437
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TABLE 46

INTEPVAL VELOCITIES AND FLASTIC MOOULI

SITE NO. 35 L AKE MEICFD COUNTRY CLUB
FIRST S ARRIVAL
DEPTH INT NO INCPT VEL UNC INT
(M) MEAS (S) (M/5) (M/S5)

7¢5-29.3 10 0.012 567 { 561, 572)
10.0-29,.3 9 0.012 558 ( 554, S563)

FIRST P ARRIVAL
DEPTH INT NO INCPT VEL UNC INT
(M) MEAS (S) (M/S) (M/S)
10.0-29.3 9 0.013 1300 (1260,1340)

S DEPTH INT P DEPTH INT DENSITY
VEL VEL DEPTH
(M/5) (M) (M/5) (M) (M) (G/CC)
567 T. 5-29.3 1300 10.0-29.3 10.1
558 10.0-29.3 1298 10.0-29.3 10.!

FIRST S PEAK
INCPT VEL UNC INT
(sy (M/5) (M75)

J.0L6 568 ( 563, 573)
0.017 575 ( 570, 579)

SHE AR BJLK POISSIONS
MOD MOD RATID
(BARS) (BARS)H

6330 24800 0.382
6160 25000 - 0.386
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