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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 30m. 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 quantitati. vely 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. (1975~present data from 

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

1 



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 (1975~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). 
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DRILLING AND SAMPLING PROCEDURES 

At each site selected, a hole 12.4 em 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 em 

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 30m 

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. 
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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 em). 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 em 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 em 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 14Hz). This package is not easily oriented from 

the surface so that one horizontal seismometer is inline and the other transverse. 
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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 em/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 techniq;es 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 
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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 relatively 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. 
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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 
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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 sei.smograms 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 same 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) tl - time of break in signal from impact switch 

2) t2 - onset time of s-wave arrival on inline uphole geophone 

3) t3 - onset time of identified S-wave arrival on downhole sensors 
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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, t 2 - t 1 , measured at each depth. 

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

A corrected S-wave travel time (t ) , corresponding to the travel time 
s 

c 

for a vertical ray path, is computed from t 
s 

c 
t 

s 
+ t 

c 

where t corresponds to a timing correction (cosign of the angle of ray 
c 

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 1), the travel times of the firstS-arrival and the first S-peak (ts)' 

the corrected travel times for the firstS-arrival and the first S-peak (t ), 
s 

c 
and the average corresponding velocities computed at each site are presented 

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 
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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 {(x1 ,t1) , ..• ,(xn,tn)} is 

where 

the intercept is 

the slope is 

with w. 
1 

(x. 
1 

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

1 n 
X - L: X, , a -n i=l 1 

1 n 
IN CPT - E t. - -n 

i=l 1 

n 
b - L: w. t. 

i=l 1 1 

i)/D and D 
n - 2 

- L: (xk - x) 
k=l 

1 n 
L: t. 

n i=l 
1 

bx and 

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 
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where 

1 1 
<b+s ' b-s ) 

b b 

1 
Sb - (n-2)D 

n 
!: 

i=l 

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 
M = p V 

s 

~M 
3 

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

-~ 
a - (v )2 

2 v! ,-2 

SUMMARY OF RESULTS 

Gibbs et. al., 1975 a, 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 

ground motions 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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Tables 1-23. 

TABLES 

"Travel times and average velocities", are a summary of 

the times and corrections. Average velocity is calcul­

lated from the surface to each depth. 

Tables 24-45. "Interval velocities and elastic moduli", are a summary 

Table 1, 24. 

Table 2, 25. 

Table 3, 26. 

Table 4, 27. 

Table 5, 28. 

Table 6, 29. 

Table 7, 30. 

Table 8, 31. 

Table 9, 32. 

Table 10, 33. 

Table 11, 34. 

Table 12 t 35. 

Table 13, 36. 

Table 14 t 37. 

Table 15 t 38. 

Table 16, 39. 

Table 17, 40. 

Table 18, 41. 

of the calculations for seismic velocities and elastic 

moduli. At locations where a reasonably good density 

could not be determined, bulk and shear modulus are not 

reported. 
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ELEVATION: 
LOCATIOW : LIrr. 

LONG. 

DATE: 

SAHPLE DE5CRI PTION 

lJRILLING : 

SAHP/.INfS : 

Au~r ----~r/, 

Hot-ary -wash 
(mllrl t:lnJli'!J Fil/itl) 

brill,."!} rille fm,"/ff:J 

Sf-ont/ord ~~n'flfian sample token 
ins/tJe 0/-''' If) spJ'r Spoon clri~17 18"4-~.--t:::::== 
,,,ra -hhe sol! bJl a 1'/0 lb. wt-i!}hf 
rollin.! ~o" of #ie ~ cd' #Ie flr';l rod. 

Blow raunr,or last- 1;/" or. ir 
~nt-;,-o-h'~ < /.:-,4Qr t*p1h ,*i~n 
as no~o' 

ColiFornia pel1e-?rll'h"on samp/t! 
-I-alren insieJe Q .'" I. I). spA·,t. .spool'} 

S6 

wi~n inro flJe so,/ 0/ ¥..z.s-/.b . ~p -+-~-t 
.Jt1r.s follin.! ins/t* 7»e ~or;"J. 

Sh~/hJl.sllmple -Iu~h insilll:! a .3''r.IJ. 
-H,ln -w,,/I~4' rub<! mt>un~tt on ~nd~_+--t 
oF tilri/I rOd ontl ptlS~q' I;"fO soil 
bg (/n/I ng. 

Pifch~r VI'1c1iJi"ul'iJe(/ .sample iTJk~I1.Jf---I_.f) 
inSiole a ~".r. /). Shel'5 rube mou"re 
il1 CI A ·,t-rhrr C<Ye barrel 

li'ock core .samp/e ro~n /hSidt! It 
Aa"(..1-11 s/#t!" ('Ol'e borrel wl-r-h Q --I~+-""I'''' 
~"omohtt LJit: 

IJENS/TY: 
Resu/r.s (If' /aborai"tY] ~srs 

I.n 

8r""D (/970) HOLE NO: 

SITE : 
EOlOGIC 

MAP U NlT : 

8NAP ond 4""~YINI(/".1) 
lYe/ley OM 8railo (t,.,{) 
M!o/ky ef. Q/ (; ~ 
L..qioie e-f til (/9?tj 
.f'oDInstN1 (/~S6) 

DESCR I PTION 

f)E5CRIPTION : 

Te)(rur~ : rlJ~ ~/"f/v~ proportions oF 
clQy. SiH- QI'1t:1 Jal1P below ~ Min· Prop(¥-fioJl 
0-1' /Qr.!l~r PQrl1·c/t>.s are ind/rQ-t~d h!/ moo­
i."t;~S ar ".e~-f(./rQ/ clllss /Ja".,es · f)eief-minQ­
.. hon. /..s mOile ;;,:Me ~dtl mainly by ft-f:1-
jhQ r« mDiJr stJii f .soil Suntr.f .5fOf't:' 19s-1) 
:J ~LAY 

.... -~ ~ .. 
C%r .' .Jir:IhIlQI'd l(ul1sell ("olor noP1~ s are 
given -ror 1'~ (/tJ","nllnf Co/or oF-#)e moist­
soil ana' A:v prominenT moff-Ie s. 

PloSTlCily ... e..s-r/h?t1reQ' #om -fhe s~nqtf, 
oF Oir or/~q' ...5ample ond Tot.l,9hnt's.s a;: 
HJr~oq' -rorhleo' wflen So,1 /s roJ/~d qf -Ik 
plosriC 1/111,.1; (Sowers lind SIuPf'rs, IY?oJ 

pla.sficlfJ/ .d:;}I-s'fn:nJl1b ~ tr.sz: 
non plQs-ltc II. low fa/15 opqrl" fll.sij' 
.s/ig),-Ity· sli.!l)rr easilY rl'Vskd 
~""Vb'f ",eciit.l", ~riQ/J~ (Qt'#, qI;flJcv;yr 
hi..9IJ(y high (0",,0-1- CrU5h tAJdh 

l7"gers 
/ileIQTiue ~sdy id'sOhP olld ransl.sft-ncy ar 
rlClj/ is C'Orre70~d wif"1I pen~"~ ~Sis~ 
once: (7l""~09hi cmd ~c*, I'Iv-!J 

~-/O 

/O-JO 

~lqI;l/f:' 
pIa1s/ty 
~ loose 
loo.st! 
medium 
tilel1..se 
v. q'en..se 

>JO 

meo'it.ll'11 
sT;,c'/ 
¥. Sf"ir'..,c 
hard 

n~ HH .. e+c. : "hined Soil Clo.ssi~·CQ-f,"On Group 
Ss/mbol (11 .. .5. Ar~ ('orps ()T Engi"~rSJ 1960) 

Rock J)lIr(/ne.ss : r~sptH'l~ ?b hand and geolo/iC 
hoMm~r:(El/en rl: ol." /97.it) 

IItNd - lIoMMW ~ll"$ td¥ (,./N-#'sahl -sauM 
.,.,."", - hohl",~r oe/fTI.s "'~ ~~ picA' po/~ 
~s 4"" ~«7'r~ ...sJ,~ 

SIIIh - PiCot poi",l ~A~tr(rh~·.s 
"',.JII/Jk ~it11 C"QA k CI'VI1IDktl i"*' Im/iVili-

1/111 .,9rQi"S ~ ,NN. 



ELEVATION. 
LOC.ATION: LAT. 

LONG. 

DATE: ~. QUAD 

SAMPLE OESeRl PTION 

• 4 

\-OLE NO: 

SITE: 
GEOLOGIC 
MAp UNIT: 

[)ESC R I PTlON 

FrQc+ur~ spaClhtf .. (EI/~h d aJ" 197,;/.) 
...t.m. ~ rrac+yn; Spaci'l9 
0-/ o-~ v. close 

1-.$ ~-i2. close 
.s~ ;Z-Jiil. moderate 
.Io-/IJO /:1-J6 Ulif7e 
~DO >36 II: wick:. 

Uleot-J,er/n..J: (A,efrDf? -8/uhfe -Afirins O#?, /9b5) 

Fresh: no VisiPi!: ..5igns d"F tueafheri".j 

S/,gIJf .· no (lisihle oecompos'-'Iion aTm/net"~ 
s//ghf d;.s c%ra+i0/7 

Moderate: Slighf o'ecomposi+ion cEminero/s 
on(/ oI45Ii?"kgTt:rh"0I7 oF roc Ir.mod!>rt/i:. 

. . of..sC'O/oranon . 

I>eep : ,"od~rofe o/!'composil"ion ofmineroc 
. (>xTensive (1Is,/'Jfeyrq·h ."On or rock 

,*ep Ol7ci -rlJor0'5h o'tscO/Ort:rlion 

J)ecom po:) ~CI : t"x-kJ1Sive c*CoHJ,POsi-hi:m 
trT minerCl/S ClJ?(;/ COh7p/ete 
asin"k'.9.YQT/OI7 07'~* buf 

.' on!!i/} ri/ ..srrQCT(/~ is pe­
sen,'e(7' 



ALTITUOE: 2' LOCATION: 
Lat. . 37" 25' 55" 
Lono. 121· 58' 06" 

QUADRANGLE: 

HOLE No. 13 

SITE: ALVISO RACEWAY 

GEOLOGIC Qhbm DATE: 4-8-75 MILPITAS, CALIF. 7 1/2' MAP UNIT: HOLOCENE BAY MUD 

SAMPLE DESCRlPTION 
u 
&. 
a. ~ 
o 0 
t5 ..J 

DESCRIPTION 

SURFACE: Sandy gravel and cobbles (fill 

~ .. . , .QU---------------------i 
SILTY CLAY, dark brownish gray with gray 

- " - " ~ SILT LOAM, yellowish brown, grading to: ~ t"" -::-I.streaks some fine ~ravel (CL) 

CLAY LOAM, dark yellowish 1 89 19 ':'.~:'.~. FINE SANDY LOAM, grayish brown 
brown, medium plasticity, ,-r t::~=r-;..;....; .. _~---------------------4 
hi h d h di ~ t_-.. -.:.. CLAY LOAM, dark y,ellowish brown, medium 

g ry strengt , me um / r-" _ .. plasticity, moist, very stiff (CL) 
toughness, moist, very stiff - .. _-

(CL) \ ': ...... : ~ILT LOAM, mottled light gray and brown, 
/ :::.:':) ~ some very coarse sand and fine gravel 

CLAY, mottled dark gray and 
yellowish brown, medium 
plasticity, high dry 
strength, medium toughness, 
moist, very stiff. (CL) 

CLAY ', olive brown, medium 
plasticity, medium dry 
strength, medium toughness, 
contains some small car­
bonate concretions, moist, 
hard. (CL) 

'\ 
(.6 
< / 
'\ 
/ 

~ 
1\ . 
~.95 

K 
K 
< 
K 

SILT LOAM, olive brown, low V 

19 ~- --
:=::::::::: 

CLAY, yellowish brown with gray mottles, 
some dark brown, very coarse sand, 
medium plasticity, moist, very stiff (CL 

~ - -HOgrades to: 
~ -_ CLAY. gray with 
- - (CL) 

yellowish brown mottles. 

· . . 
.'0 '~SAND and GRAVEL, dark gray, mostly very 
0'-' coarse sand and fine gravel (GP) . ' .. · .. 
• ' 0 •• f-15 
o •• 

• •• C) ~ 
.00 0.' 
0.: ,0 

=== - -
37 == 

CLAY, olive brown, medium plasticity 
calcareous, moist, hard. (CL) 

-= -: f-20 
- -· , .. SAND, fine to medium grained . . 
· .. . . . . 

SILTY CLAY LOAM, olive, low pl~sticity 

'-:.---" 1-25 
-_ .. - grading to: 
..... : ... ~ SILT LOAM, olive brown, 
.: '. ::~_ ~ moist, hard. (ML) 

low plasticity 

plasticity, low dry strength 
low toughness, weakly cal- N. 9 3 51 
careous, moist, hard. (ML) ~ 

C.OMMENTS: LOGGED BY: 
Fig. 20 42 T. FUMAL 

~ 



LOCATION: HOLE No. 14 
ALTITUDE: 310' 

Lat. 37°19'06" 
SITE: BLACKBERRY FARM 

Long. 122°03'38" 

4-11-75 QUADRANGLE: GEOLOGIC Qyf HOLOCENE 
DATE: 

CUPERTINO» CALIF • MAP UNIT: ALLUVIAL FAN DEPOSITS 

SAMPLE DESC R IPTION 
~ .. 
=0 
'~a:: 
0 

~ 
GRAVELLY SANDt dark gray and I\... 
dark brown» 40% is 10-30 mm» I ~ 
mostly angular to sub rounded ~ 
sandstone and shale, wet, I\... 
very dense. (SW) ) 

) 
SANDY LOAM, dark yellowish '" 
brown» low plasticity» moist V 
very dense. (SC) 

. -.~ 
c:E "0 0 ..... 

~ 
~ . 

CO~MENTS: 

11i ., ?1 

K 
K 
K 
K 
K 
K 
K 
~ ~ 

..... 0 

;~ .S 
Q. £: I! 

66 

u ~~ &. 
DESCRIPTION a. 0 -.. o 0 a.-.... C, -oJ oE 

~"-"-.M·O------------------------------~ 
::' . .. ; VERY FINE SANDY LOAM»dark brown, dry 

_. -, .. k ...... . ~ 
loose 

" ~: : ~GRAVELLY SAND and SANDY GRAVEL dark gray 
~ ' o and dark brown» angular to sub rounded 
• 0 " (SW-GW) 
., ", 5 · : . . '0 , . " 

'0, "0: 
, . , 

Cb~o : COBBLES 

48,~ __ .:~. SANDY LOAM» and SANDY CLAY LOAM» dark 
3'~ :::_~ IOye11owish brown» low plasticity, mo i st, 

: ::: = very dense (SC-CL) ... ... 
::. ;''-:: . 0_' _ 
to • • •• 

• .° •• 0 grading to: 
'0 • ,0 • 

SANDY LOAM» brown» gravelly (SP) .... .... 
• .. ... 15 
., • eo. 

• o • •• , 

• • • "0 •..... 
C· .~ SANDY GRAVEL, dark yellowish brown, 
•• 20-30% sand, gravel mostly <35~.sub-
o · • •.•. stantia1 35-60 mm» dark gray shale, 
• ' . olive brown sand stone, pale brown 

• • 0, ~ 20 coarse sandstone • . (GP) .. 
'" , 
" . 0, 

0 ' . · ' . .. . . 
., • t. 

0"· ~ SANDY LOAM, brown» gravelly (SP) ..... 
• e o 0 

o ' •. 
.. ' 0' 

.' ": 
• • 0 •• 

43 

0', .. • 

· :. . 
e"o 

, ':. : 

25----------------------------~ 
SANDY GRAVEL, dark yellowish brown, 50% 
is 5-10 Mm. (GP) 

30 

LOGGED BY: 
T. FUMAL 



LOCATION: HOLE No. 15 ALTITUDE: 70' Lat. 37° 39' 23" SITE: JOHN MUIR SCHOOL Lono. 122° 05' 02" 
QUADRANGLE: 7 1/2' 

HAYWARD, CALIFORNIA 
DATE: 3/26/75 

SAMPLE DESCRIPTION 

VERY FINE SANDY CLAY lOAM, 
brown, medium plasticity, 
medium dry strength, medium 
toughness, slightly moist, 
very stiff (Cl) 

~ ~.9. 
~ 
~ 
" CLAY lOAM, dark yellowish V 

1.99 brown, contains 10% dark ~ l 
brown, very coarse sand Vi ~ 
grains; medium plasticity, 
medium dry strength, medium ~ 
toughness, moist, hard. (el) V 

[> 
. ~ 

~ 
~ 
~ 
~ 
~ 
~ 

u 
~ 
0. 0 
o 0 
~ ..J 

GEOLOGIC Qof 
MAP UNIT: LATE PLEISTOCENE ALLUVIUM 

DESCRIPTION 

I-_-.. -_~O----------------~ 
SILTY CLAY, very dark grayish brown with 
black mottles, very stiff (CL) 

~ ::~'.= VERY FINE SANDY CLAY lOAM, brown, 
25 1 .-,- medium plasticity, slightly moist, very 

'_-::::"~ stiff (Cl) 

-.-. . -'-
---- CLAY lOAM, dark yellowish brown , 

471 :'=;':~IO contains <10% dark brown, very coarse 
____ sand, medium plasticity, moist, hard (eL 

. .., 

VERY FINE SANDY CLAY lOAM, dark brown, 
stiffer (Cl) 

.', ', ' S~D, 'very coarse 
" " ~15 : . : . -. ' . 

-'-' 0_.-

FINE SANDY CLAY lOAM, mottled brown and 
olive with some fine black mottles 

-'-'1-20 

- .. -~ SILTY CLAY, brown, hard (el) 

----

1-25 
--- --------- --------------------

. I-~~: grading to bluish gray 

_ " _I-

VERY FINE SANDY LOAM, brown'1\.1.90 69 
low plasticity medium dry I \ 
strength, low toughness, ~ 
moderately quick, moist, 

• II • ,0 

t .. ' .. . 
VERY FINE SANDY lOAM, brown, low 
!Op1asticity, moist, hard (SM) 

~ . .. . 

'" ..:I I(!v\ 

COMMENTS: LOGGED BY: 
Fig. 22 44 T. FUMAL 



LOCATION: HOLE No. 16 ALTITUDE: 10' 

DATE: 3/31/75 

Lat. 37 0 34' 05" 
Long, 122 0 03' 59" 

QUADRANGLE: 

SITE: LOWRY ROAD 

GEOLOGIC Qyf HOLOCENE 
NEWA~, CALIFOINIA MAP UNIT: ALLUVIAL FAN DEPOSITS 

SAMPLE DESCRIPTION 

~ 
~ 

SAND, grayish brown, well- ~ 
sorted medium to fine graine ~ 
(~~)P1astic, quick, loose, ~ 

K 
CLAY, grayish green, wi th I / _ 
coumon fine mottles of light K2.02 
olive brown, medium plasti- I , 
city, medium dry strength, V 
high toughness, many white f-..... 
calcareous stringers, moist, I , 
hard (CL) ~ 

) 

SILT LOAM, dark yellowish 
brown, low plasticity, low 
dry. strength, low toughness 
quick, weakly calcareous, 
moist, very stiff (ML) 

> \ 
l/( .. g 3 

~ 
) 
) 

DEseRI PTI ON 

.. , ... O--------------~ 

... ' .. VERY FINE SANDY LOAM, dark brown 
~ ::'~ ~ grading to: 
''':-.: .. .": SANDY CLAY LOAM, dark brown. 

11 ~ ',: ' - SAN~, grayish brown, well-sorted, grades 
--- .. " from fine to coarse, loose (SM) .. 

- " - I- 5 SILTY CLAY, mottled light gray and 
strong brown, contains some dark brown 

_ .. _ " very coarse sand. Very stiff 
"- " -~SILTY CLAY, dark greenish gray, stiff 

with some thin beds of softer silt, 
--.. -~ grading to: 

38 ~ CLAY, grayish green with light olive 
I __ brown mottles, medium plasticity, cal-

r-- IOcareous. moist hard, eCL) 
- .... .. ~ SILT LOAM, olive grading to: 

SILTY CLAY, olive 
.. - .. -~ grading to: 
::-.:' : ~ SILTY CLAY LOAM, yellowish brown with 

10-15% dark brown, coarse sand medium 
"- "- plasticity. (CL) 

"- "-"15 
- .. _-
.. ~ ... 

24 .... :..:-:. SILT LOAM, dark yellowish brown, low 
I plasticity, weakly calcareous, moist, 
I " " very stiff. (HL) 

.. .... I- 20 

...... ~ 

25 
.......... ~ grading to: 

.... ~ 

\ 
/ 
\ 

SILT LOAM, olive with cODmon,A. 84 43 
fine strong brown mot tIes, f-..... 

SILT LOAM, olive and gray with strong 
.. .... ~ brown mottles, weakly calcareous, moist, 
.. .. .. hard. (ML) 

low plasticity, low dty , 
strength, low toughness, / 
moder ately quick, calcareous ~ 
moist, hard. (HL) 

C.OMMENTS: 

30 

LOGGED BY: 
T. FUMAL 

Fig.~2~3 ________________________ ~· ~45~ ________ ~ ______________________ ~ 



LOCATION: 
Lat. 3r 36' 36" 

HOLE No. 17 

SITE: HAYWARD SINK 

ALTITUDE: 3' 

Long. 122° 05' 24" 

DATE: 3/28/75 QUADRANGLE: 7 1/2' 

NEWARK, CALIF. 

GEOLOG IC Qb HOLOCENE 
MAP UNIT: INTERFLUVIAL BASIN DEPOSIT~ 

SAMPLE DESCRIPTION 

CLAY, very dark gray, high ~ 
plasticity, high dry strength~ 
high toughness, wet, soft. ~ 
(CH) ~ 

V 
GRAVELLY SAND, 50% very fine 1\ 
to coarse sand; gravel is l;(.95 75 
mostly < 5 mm, with 10-15% ~ 
5-10 mm up to 25 mm. (SW) l:> 

1\ 
K 
K 

DESCRIPTION 

_ _ O--------------------------------~ 

- -

CLAY, very dark gray, high plasticity, 
• wet (CH), Has brown mottles and roots 
~~bove water table. 

$------
"""--

.=':'-:. ~ILTY CLAY, olive gray, low plasticity 
.~.:.:::. contains some very fine sand and brown 

~ mottles near base. 

I :0:-: ~ GRAVELLY SAND, very dense (SW) 
~ ,·. o " ~ 

" '. 

10 SILT LOAM, pale brown 

mottled gray and brown 
" .: 0 

o .' SAND and GRAVEL, rounded to sub-rounded, 
.6. " , black siltstone, brown ss. red chert 
, 0 -115 . ' ; and brown laminated shale. < < ~o .: :::~ ~;e:::ve with co_n, medium 

SILT LOAM, olive with common V .. .. mottles of yellowish brown, low plasti-
medium mottles of yellowish ~ \: 87 26 :: :: ':. city, moist, very stiff (ML-CL) 
brown; low plasticity, 1 '\ .... 

medium dry strength, low V I" .. " ~20 
toughness, moist, very stiff I\. :: :: 
(~-CL) 1'\·,·, 

K 

SILTY CLAY, Olive,. medium 
plasticity, medium dry 
strength, medium toughness, 
moist, hard, contains small 
irregular carbonate concre-

C.~OMMENTS: 

Fig. 24 

V 

> > 
\1.911+9 

.... -~25 __________________ __I 

.-:-_.~-:, ~ SILTY CLAY, olive, medium plasticity 

.. _ .. _ calcareous, hard (CL) 
- .. -

silt loam 

~ ~.:-...::.: 30 

LOG GED BY: FUMAL T. 
46 



ALTITUDE: 52' LOCATION: 
Lat. 37 0 32' 34" 
Long. 121 0 58' 20" 

QUADRANGLE: 
NILES, CALIFORNIA DATE: 4/1/75 

SAMPLE DESCRIPTION 
00 ~~ .. ~ 
.Ii:!! .~~ • Cl :.: 
=0 c:E 00 Q.E ';:0: IIID -,. 
e 0-- m-I~ 

u 
:E. 
0. 00 
o 0 
t3 ..J 

HOLE No. 18 

SIT E : PARKWAY TOWERS 

GEOlOG IC Qyf HOLOCENE 
MAP UNIT: ALLUVIAL FAN DEPOSITS 

.I:~ -.. 0.-.. " e E 
DESCRIPTION 

.. .... . 0-----------------1 
.. •.. • VERY FINE SANDY LOAM, brown grading to 

•.... . olive brown, low plasticity , slight ly 
. . . .. . .moist. (ML) 

VERY FINE SANDY LOAM, Brown, 
low plasticity, slight dry 
strength, quick, low tough­
ness, slightly moist, loose. 

~ ~ 
1.70 8 

;::::::::::;: ." . ... 
=.'::;'.: 

(ML) .5 : .:: ..... 5 
' ...... ~ 

I--

VERY FINE SANDY LOAM, olive :::1..72 == .:: .... ": -10 
32= .. . .. . 

brown, low plasticity, slight • 
dry strength, quick, low 
toughness, slightly moist, .8 
medium dense (ML) -

2 

-

?e 

-
1 • c 

-
2 

-

2 

-
-

' .. 0 

• 0 COARSE SAND and GRAVEL, substantial is 
o 20-30 mm, mostly dark olive gray, fin e to 

. '6. -l5Jledium grained hard sandstone and silt­
~ 0 ~ stone, some dark brown hard shale, quartz 
· .. -and red chert. (GW) 

b 
• 0 

'0 • .. 
o . 

• 
' 0 .. 

· c 
.0 • ~ ~ 

.; iI ' 

o •• " 

() . . 
. : 0 

20 

# .. •• • VERY FINE SANDY LOAM t brown, low 
0 - . .. . 

:"~::' ... 25 plasticity. (ML) 

6 ..•. 
1,".0 
· .. 
.' '0 
0' • 
• '. O. 

', 0, '6 

COARSE SAND and GRAVEL (GW) 

30--------------------------~ 

COMMENTS: Water loss was very rapid from 12.4 - 20m LOGGfD BY: 

FiR. 25 47 
T. FUMAL 



LOCATION: HOLE No. 19 ALTITUDE: 37~ 

DATE: 4/18/75 

Lat. 3r 25' 14" 
Long. 122 0 08' 30" 

QUADRANGLE: 7 1/2' 
PALO ALTO, CALIFORNIA 

SITE: PALO ALTO SQUARE 

~~~LOu~fT: Qof LATE PLEISTOCENE ALLUVIUM 

SAMPLE DESCRIPTION 

~ANDY CLAY, dark yellowish ~ 
~rown, sand is mostly sub- / 
angular to sub rounded up to ,2.03 
Foarse size, medium p1astici- ~' 

ty, high dry strength, medium / 
ILoughness,slightly moist, " 
~ard. (CL), , 

/ 
) 
) 
'\ 

~ANDY CLAY LOAM, olive gray, /\ 
~and is mostly fine with some 
~p to coarse size, medium / 
~lasticity, high dry strength 
~dium toughness, wet, v..ery '\.1.82 
iStiff (CL) '\ 

No sample recovered. 

C.OMMENTS: 
Fig. 26 

/ 

/ 
~ . 

< / 
) 
) 
'\ 
/ 
) 
l2 

u 
~ 
Q. ~ 
o 0 

~ ..J 

DESCRIPTION 

t-_-.-,_-+O ------------------1 
SILTY CLAY, dark gray. (CH) 

. -: .- r- SANDY CLAY, dark yellowish brown. sand 
~.~ is mostly fine with some up to coarse 

68 ~-'-'~size, medium plasticity, slightly moist, 
f--

6' _._ hard. (CL) 

.:".=: 5 
0'" SANDY GRAVEL, mostly subangular to sub-
.: b rounded gravel of brown fine ss. ,black 

o ~ siltstone, brown shale and pale brown 
~ ~ . .' I- coarse sandstone. (GM) 
~ -:-.:-.-: SANDY CLAY, brown (CL) 

o . 
• • tI . · . 0: 
' 0· • 

D • • 0 . ~ 
'0 

' 0 ' . : 

10 

7'~::. SANDY CLAY LOAM, olive gray, sand 
-:".:.·r- is mostly fine with some up to coarse 
~~ .: size, medium plasticity ,wet , very stiff 

~~ ~_ I~L) 
32 = -._. 
~ . - . ­
~_ . _.r-

- '-'~20 

, ... 
• ° 0 .. 0 

- .. - " r-

-'-'r-

SILTY SAND, with some fine gravel (SM) 
SILTY CLAY, olive brown, medium plasti­
city (CL) 

.-.~ SANDY CLAY LOAM, bluish gray. (CL) ---a 

:~:~ grading to: 
... ... SANDY LOAM, very dense 

I ..... r-30 
69 f--

6' 

T. FUMAL 
LOGGED BY: 48 



LOCATION: HOLE No. 20 ALTITUDE: 1640' Lot. 37 0 31' 12" SITE: MISSION PEAK Long. 121 0 52' 23" 
QUADRANGLE: 7 1/2' GEOLOGIC DATE: 4/3/75 LA COSTA VALLEY, CALIF. MAP UNIT: BRIONES SANDSTONE 

SAMPLE DESCRIPTION 

SANDSTONE deeply weathered, 
mostly very close to close 
fracture; fragments are 
quite firm to hard, with 
moderate to thick strong 
brown clay coatings; 40-50% 
is sand and clay; moist. 

~ 
K 
Vz-.31 

'" K 
K 
K 
\ 
\ 
\ 
K 
K 
K 
V 
i\ 
V 
!\ 

K 
l..L 

u 
~ a. at 
o 0 
~ .J 

DESCRIPTION 

...... ...,-.-.. +0 ----------------~ 
FINE SANDY LOAM, olive brown moist. (SW) 

I;rz7j •.... :: ~SANDSTONE, deeply to moderately weathered, 
~ ... , . mostly very close to close fracture; 

. ... fragments quite firm with moderate to 
:::.'. Wtick clay coatings, 40-50%. Sand and 
:: :::. ctay matrix, includes lenses of moderat elll 
.. ... fractured rock. 

'. '. '. '. I­
" ... .- --.... 'I-harder 

..... .. .. · ... 

..... 1-

10 
harder 

:-:::':' ~hDSTONE, olive brown fine grained 
.. "!-slightly weathered to fresh, quite fi r m, 
.: .:: moderate to wide fracture. 

· ....... 20 

· . · .... 
25 " ... ..... ..... ~ · .... .. . .. 

~ · .... 
· . .. .. ... · .... · . '" · .. .. .. .. .. 

30 

COMMENTS: Slower drilling began at 14.5 m. A 'small LOG GED BY: 
amount of sample was cut at 30 m. but the sample tube T. FUMAL 
f'",,11 .~~ 1l'4... "'7 49 



LOCATION: HOLE No. 21 ALTITUDE: 110' Lat. 3r 20' 27" SIT E: MONTGOMERY SCHOOL Long. 1210 58' 58" 

DATE: 4/9/75 QUADRANGLE: 7 1/2' 
SAN JOSE WEST, CALIF. 

GEOLOGIC Qyfo 
MAP UNIT: HOLOCENE FLUVIAL DEPOSITS 

SAMPLE 

~ 
GRAVELLY SAND, grayish brown r": 
poorly sorted, 40% fine V 
gravel to 10 mm, angular to 
sub rounded , very dense (SP) '" 

K 
K 
V 

SANDY CLAY, dark brown gradil~ 
to grayish brown, low plas- V 
ticity, stiff (CL) 

~ 
~ 
~ 

DESCRIPTION 

~_-,-, _-+O------------------------~------~ 
CLAY LOAM, dark brown, l ow plast i city 

grading to: 
SANDY CLAY LOAM, 10-20% gravel to 10 mm. 
GRAVELLY SAND, Grayish brown, very dense 
(SP) 

86 ~ ~ '0:'. 
1 o~ ... ,0. 

r-~r-----------------------------------~ 
:--"::~5 SANDY CLAY LOAM , olive brown with 
-.-. mottles of stony brown 

o· , .. ' 

.0 '. 

f> . o· 

• 0 • 
0 , " 

13 I :--',:,: 
-.- . 
' -' -_e_. 
I> ' 0 

• 0 ' 

0'0 . 

GRAVELLY SAND, dark gray and dark 
yellowish brown, mostly <5 mm. (SP ) 

r~DY CLAY, dark brown grading to 
greenish gray, low plasticity , stiff 

(CC) Includes some thin lenses of 
silty, sand. 

SANDY GRAVEL, Grayish brown 

,. 15 
.0 • 

o ,0 

' 0 • · , 
2.5 " . .. . FINE sANDY LoAM·~----------------------~ 

grading to: CLAY LOAM, olive, low plas­
ticity, medium dry strength, 
low toughness, some rounded 
gravel of dark gray fine 

1~92 30 • .. ••. 
I ~ ::'" 

ss and pale brown coarse ss, 
moist, very stiff. (CL) 

2-. S. 

1.5 

.7 

LOAM, olive with mottles of 
light gray, low plasticity, ~ 

f-- -- " ­~ - .. - CLAY LOAM, olive, low plasticity , some 
gravel, moist, very stiff (CL) 

~-_-_-~2n 

FINE SANDY LOAM, bluish gray 

.....• 
mottled gray and olive · · .. • .. .. . .. , ~ 

• : :. grading to 
: : •. ~25 FINE SAND, 
• ' . ~ grading to: 
, . () 
0' • 
• 0 GRAVELLY SAND · . 
f) '0 
·0' • 

• .0 

olive 

calcareous (ML) I ) 
grading to: ~ 

.. -.' ~LOIsM' and SANDY LOAM, olive, low plas­
... . - ticity, calcareous. (NL) 

80 9S l= : ::~._ 30 grading to: 
SANDY LOAM, light gray, low 
plasticity, strongly calcarepus 

COMMENTS~SM) 

Fig. 28 50 

SANDY LOAM, light gray, low plasticity 
moist, calcareous, hard (SM) 

LOGGED BY: 
T. FUMAL 



. ' 

600' LO'CATION: .. HOLE No . 22 ALTITUDE: 
Lat. 37 0 17' 48" SITE: STEVENS CREEK QUARRY 
Long. 122 0 04' 54" 

4/14/75 QUADRANGLE: 7 1/2 GEOLOGIC DATE: 
CUPERTINO, CALIFORNIA MAP UNIT: SANTA CLARA FM. 

~~~" 01 01 _ .. c: 

DESCRIPTION ~~ '~E ~~:a SAMPLE 
'':0: CLlOI -.~ E 
o 0 ..... ID"'I~ 

Site is located on quarry flcpr 
~bout 5 m from cut face ex-
bosing 15-20 m of Santa Clara ~, 

rm. Material in cut is inter-I'\.1+9 
edded conglomerate and very V 
ine sandstone: 

CONGLOMERATE, dark greenish 
gray, poorly sorted, 50-90% 
gravel, mostly <3", substan­
tial 3-6" save up to 1 ~' , 
angular to well-rounded, 
hard, lithology is mostly 
graywacke, some greenstone 
and chert. Most is cemented 
and calcareous, some is 
friable. 

SANDSTONE, ranges from we11-
sorted very fine sandstone 
to poorly sorted gravelly, 
clayey fine sandstone; dark 
gray to dark brown; fracture 
is very close to moderate, 
mos t1y 3" - 1'; firm. 

SANDSTONE makes up about 30% 
of cut in heds up to 3' 
mostly 1-2'. Gravel beds 
are up to 15' thick as bed­
ding in gravel is 5-15'. 

~ 

2 

2 

2.5 

2.5 

-
3 

I--

3 

3 

3 

~ 

..c~ -.. a.-.. " o .. E 

DESCRIPTION 

o .' 0 -----------------~ 
o CONGLOMERATE, dark greenish gray, poorly 

0 ' 
o . 0 sorted, 50-90% gravel mostly graywack e . 
'0· Most is cemented and calcareous, some is 
I~.~~. friable. Includes beds of SANDSTONE, 
~~fine grained dark gray to dark brown, 
~?: firm, very close to moderate fracture. 

I:~ :.C: 
~5 
'0·' . 0 
• 0" 

~ 

~')\'IO 
.. 0 
(> 
o. 

• '0 °4 
<I. a ... 
0 ... 

.. '0 

0'. 
o. '0 ~15 
~ 

~ 
'0' .• 

• '0 o . · .. 00 
O • • 1-

~ 
~ 
'0'" 0 
o . 0 I- 2 
Q •• 

.(> a 

0.:; .. . 
.0. 0 

~ ..... . . 
o· 
. '0 

'0, ~ 
0. q ~25 
(::10' 

' 0 
o 0: 0 

'0 b 

o ~ ~ 
'0'0 • 

'. : .~~ 
o .. 
• 00 30 

COMMENTS: STEVENS CREEK facies of Santa Clara Fm. LOGGED BY: 
Fig. 29 51 

T. FUMAL 



LOCATION: HOLE No. 23 ALTITUDE: 440' 
SIT E: CAL STATE HAYWARD Lat. 37° 39 ' 25" 

DATE: 
3/27/75 

Long. 1220 03' 37" 
QUADRANGLE: 

HAYWARD, CALIFORNIA 

ca ... .. c 
SAMPLE DESCRIPTION 

~.,.,..' co 
c .. . - • '!: :.: 
=0 ~E 0 ~ Q. 
'~rr "01 -,~ E 
o 0-- lD-l~ 

~ 

GEOLOGIC 
MAP UNIT: FRANCISCAN GREENSTONE 

DESCRI PTI ON 

t----+-O----------------~ 
SANDY CLAY and CLAY, very dark grayish 
brown, up to 20% coarse sand and gravel, 
low plasticity (eL) ' (fill) 

0-6" SANDY CLAY, very dark 7, 
grayish brown up to 20% " •• 8 

L~ -._. 

coarse sand and fine gravel ~ 
6-18" GREENSTONE, deeply / 
weathered to sandy clay loam" 
strong brown, 40% angular V'\ 
gravel to 1 cm, low plas-
ticity (CL-BC) ~ 

GREENSTONE; deeply weathered 
to sandy clay loam, 75% > 
very coarse sand and gravel, 
low plasticity (CL) 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
> 
~ 

GREENSTONE, moderately to '" 

.9 

slightly weathered, very ~ 
close to close fracture, dar ~ .3 
green with yellowish brown 
and black steins on fracture 

C.OMMENTS: surfaces. 

Fig. 30 

t--
~~~GREENSTONE, deeply weathered to sandy 

clay loam and gravelly sandy clay loam , 
t'\"r'Ir'r'n"~5 up to 50% rock fragments (CL-GC) 

Ill'.Il 10 mtJj 
grading to: 

15 

GREENSTONE, moderately weathered, close 
~~~ to very close fracture, fragments are 
UJI.L'-!.!.J.I..-20te firm to hard and grade from dark 

'1 yellowish brown with reddish brown and 
black stains and thin clay coatings to 

~~II- dark green with black and reddish brown 
stains. 

.. 25 

Ca 30 

LOGGED BY: 
52 T. FUMAL 



ALTITUDE: 235' LOCATION: 
Lat. 37 0 18' 05" 
LOnO,122° 00' 36" 

HOLE No. 
SITE : 

24 

MILLER SCHOOL 

DATE: 4/10/75 QUADRANGLE: 7 1/2' GEOLOGIC Qof 
CUPERTINO, CALIF. 

:sl" ~ a- ~~ -!~ c: 
SAMPLE DESC RIPTION ~~ '~E :: a. 

',;:a: &00 -.; ~ 
o 0 .... lI)"'I,n 

}..s 

u 
~ 
Q. c-
1:1 0 

~ ..J 

MAP UNIT: LATE PLEISTOCENE ALLUVIUM 

DESCRI PTI ON 

~_-.. -_-.~. 'O~----------------------------------~ 
·---:':'7.fLAY LOAM, dark brown, gravelly 
.. . . . grading to: 
.. •.. ~ANDY LOAM, brown, gravelly 
... .. . grading to: 
~ ~ . ~OARSE SAND and GRAVEL, dark brown and 
. : 'lfellowish brown (GW) 

~ :0· 5 
t> • • 
:. 0 
o· . 
0.°' 

';()Oo·· 'COBBLES .. .. 
LOAMY SAND, dark yellowish 2. 

brown, poorly sorted, mostly~ . 
; .... :;:. SANDY LOAM, yellowish brown 

L-- •• • •. ' orading to: 
1=== ' ... &> . 

medium to fine size, sub- I · ',1.7 .......... . 
ro~nded to subangular, non- [17 
plastic, very dense, wet. I\. 
(SM-SW) I '\ 

~ 
' 1.5 

I--

2 

GRAVELLY SAND, olive brown, 
poorly sorted, 30% gravel up I-­
to 35 mm, mostly pale brown 
coarse sandstone; some 
cobbles of hard sandstone 
and soft, deeply weathered 
sandstone (1) (SW) ~ 

.1.7 

4.5 

SANDY CLAY LOAM and LOAM, .......... 

96 I '. ' . 
~. . ., 10 SAND and LOAMY SAND 

'. : " srading to: 

o .. ' SANDY GRAVEL 
• 0·0 

;. : : • SANDY LOAM, yellowish brown, wi th 
.: •.. , very coarse sand and fine gravel 
..•.. • grading to: 
~ .. 

.... 15 SILT LOAM, brown (ML) 
" .. 

some 

'~" GRAVELLY SAND, olive brown, poor ly sorted , 
• 0 up to 30% gravel of pale brown coarse 
o· . sandstone, moist (SW) 
· o. .. .. 20 o 
'0 

· • 10 o , 
• ·0 

:" .. 
, ... .. ... 

• N ••• FINE SANDY LOAM, brown 
.. • ~ . ~rading to: 
•• Ie 
• ·0 ~ and GRAVEL 
(> •• ... 

•. 0.10 

:_.: : !sANDY CLAY LOAM and LOAM, strong brown, 
_._, low plasticity, some very coarse sand 
.. -. - and gravel, mois t, hard (CL) 

.- .. -strong brown, low plasticity [7 .. 
medium dry strength, low ~95 11 E::: :":' ::- 10 30 
toughness, some very coarse 
sand '!lld fine gravel subroun ed 
t.o snnSln0111.aY' ",,.,..fa+- J.. ..... A ,hT' 

T. FUMAL 
LOGGED FY: COMMENTS: Hard loam at 26.4 m strongly resembled 

1~~t~lClara Pm. encountered at Mary Knoll site. ~~ 



LOCATION: HOLE No. 25 ALTITUDE: 2' 

DATE: / / 5 1 75 

Lat. 37° 37' 26" 
Long. 122° 07' 47" 

QUADRANGLE; 7 1/2' 
REDWOOD PT., CALIF 

5 IT E: OLIVER'S SALT WORKS 

GEOLOGIC Qhbm 
MAP UNIT: HOLOCENE BAY MUD 

SAMPLE DESCRIPTION 

~AY, grayish brown, high 
.,lasticity, high dry strength 
J.1igh toughness, some calcareo ~ 9a. 
!concretions', moist, hard (CH) 

,1. 

.1.6 

P-8" SILTY CLAY LOAM, grayis 2 

~rown low plasticity, medium f-­

idry strength low toughness, ~ 13, 
~oist (CL) 
8-18" VERY FINE SAND, well­
~orted, non-plastic dense 
(SP) 

2 

2 

I--

1.5 

2 

2.5 

2 

u 
&. 
Do 0 
o 0 
~ ..J 

....... -+0------

DESCRIPTION 

- - CLAY, black with 30% very fine sand 
" . , grading to: . . '. 

_ '.1.1,.:' i:)Al'!UI. LA.HU'!, ISLC1Y.J.OU "LV"" 
~LAY, grayish brown, high plasticity 

I--I calcareous, moist, hard. (CH) 
33 f. 

- - -5 
- - ~rading 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, 1mv 
1-- ____ plasticity, moist. (CL) 

58 I :::- ::.: SAND, grades from very fine to very coarSE 

.. ,. ~y FINE SANDY LOAM, grayish brown (SM) 
-IOIncludes beds of fine sand. 

.. .. ~20 
~ .... , : 
~ 
I :', .~ •• : ' ... .,. .. 
- .. - CLAY LOAM, grayish brown, low plasticity 
- .. - tt:ontains thin lenses of fine to coarse 

.~_ .... -::~d. (CL) 

- .. - ~ 

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

COMMENTS: Hole was drilled to 41.6 m but casing was LOGGED BY: 
stopped at 21.2 m. T. FUMAL 

.... .f ':I') 



ALTITUDE: 790' LOCATION: 
Lat. 37 0 21' 33" 
Long. 122 0 13' 01" 

HOLE No. 26 

SIT E : CORTE MADERA 

DATE: 4/16/75 QUADRANGLE: 7 1/2' GEOLOGIC SANTA CLARA FM. 
MAP UNIT: HINDEGO HILL, CALIFORNIA 

SAMPLE 
01 ~';;o go 

DESCRIPTION ~~ '~E ~!:a 
u :c 
Q. 01 
o 0 

Vi z: ... -.. 0.- DESCRIPTION 
',:a:"o- .. E o 0 .... (1)- ~ t; ..J 

.... 
o.f 

NO SAMPLE RECOVERED-drove 
piece of gravel down thro~gh 
peat. 

3.5 
r----

SANDSTONE, Very dark gray; ~ 
very fine grained; firm, 2.31 
softens on wetting; moderate 2 5 
to(?) fracture; moist. • 

2~ 
Dark gray with brown stained ~ 31 
fracture surfaces, 40-50% I 
gravel, mostly rounded black 
siltstone and pale brown sandb.7 

ston"; easily friable; mOistll 

'11 
.3.3· 

i\ 
/ 

~~O-----------------J 
:'.: ::. FINE SANDY LOAM, brown grading to mottled 
~'.": :, :t:>rown and yellowish brown , gravelly. 
" . .. ..(wood) . 
I· • • ,. 

19 ~ '//II!'EAT, black, soTt. Incrudes beds of 
- rr ~ sandy clay and sandy gravel. 

/' '/1' 

:: : :: I~terbedded SANDSTONE and CONGLOMERATE. 
·····~andstone is dark gray, verY fin e grained 
·:: : :.~firm, softens on wetting; close to mod­
• . . . . erate fracture: slightlv weathered; moist 
: : ..... ' CONGLO~RAT:: can tains up to 50% rounded 

~ .. .. . gravel of hard black sil tstone and finn 
':pale 'brown sandstone in sandstone matrix . 

::'. ': ~IO 
· .. .. · . . . ~ 

0 '0' 

: : :~ 15 

~..:..:...:....; 
o· p. • o · 
0., 

0: 0 : 

~ · ... . · .... 
o· • o· 
• o· • p.o 

.:::: ~ 

-0 .' o. 

20 

' 0 ~ '0' -25 :-:-:-:: 

.•.•. SANDSTONE, dark gray with dar~ 
brown to strong brown stains / 
on fracture surfaces firm, ~ 
softens on wetting; close to ~ 
moderate fracture. 

2.25 ~ ':. ::. 30 

LOGGED BY: COMMENTS: Corte Madera facies of Santa Clara F'tB. 
T. FUMAL site is on stream terrace: 5 m above stream. 

-------------------~~;~~----------~--------------------~ 



LOCATION: HOLE No. _ 27 ALTITUDE: 19' Lat. 3r. 25' 11" SITE: -MITCHELL PARK 

DAT&.~17 /75 

Long. 122 0 06' 36" 
QUADRANGLE: 7 1/2' 

MOUNTAIN VIEW, CALIF. 
GEOLOGIC Qyfo 
MAP UNIT: HOLOCENE FLUVIAL DEPOSITS 

SAMPLE 
00 ~ ~.. ~ .~ .c ~ 

DESCRIPTION ~~ '~E ~::.a ~ 00 Q.~ DESCRI PTI ON 
'-0: "01 -,; E "0 .... a 0 ..... (1)- ~ t!, -' oE 

FINE SANDY LOAM, olive brown,~ 
lQw plasticity, medium dry ~.80 47 
strength, low toughness, V~ 
moist, medium dense, cal-
careous, (SM) ~ 
grading to: I '\ 
VERY GRAVELLY SANDY LOAM withV 
up to 50% fine gravel, dense ~ 
(Q{) I '\ 

K 

I--~O---------------~ 
- - ~LAY, dark gray, medium plasticity , ca l -

careous (CL) 
~ott1ed gray and grayish brown 

~_~ :. :. '~ SANDY LOAM, olive brown (SM) grading to: 
;' '; : ' ~RAVELLY SANDY LOAM 
~ ~,,,, ... 
,~-':-:7''':' f-5 CLAY LOAM, olive, with up to 30% fine 
::: ,-:-.. :: ~and 
:: .... :.. grading grayish 'green. 
- ,. - - f-

'0' o· 
• '0' SAND and GRAVEL .,.. , .0. 0 

="'- - '-' 
~'-'- 10 SANDY CLAY, olive gray, up to 30% SANDY CLAY, olive gray, 20- ~ 

30% coarse sand and fine 2 09 97 ~_'=: coarse sand and gr8\el; l ow plasticity 
.• 1.. ., 'nT' gravel to 4 mm, low plas-

ticity, medium dry strength 
low toughness, moist, hard, 
calcareous (CL) 
grading to: 
SANDY CLAY with <5% coarse 
sand, strongly calcareous. 

SILTY CLAY, olive gray, 
medium plasticity, high dry 
strength, medium toughness, 
moist, calcareous, hard 
(CL) 

..L. 

~ 
1.5 

..).91 n 
1.5 

1 

-
2 

SANDY CLAY LOAM, dark grayis}, 
brown, low plasticity, sand '\ 
is up to medium size, some ~ 
gravel to 20 1l1li; . calcareous 
(CL) 

COMMENTS: 
Fig. 34 

.. , . , i~~~~~L~ , 

' '' '''!FINE SANDY LOAM, grading to: ..... ' 
, ', ':: SAND grading to l 
'~'~~AND AND GRAVEL, gray, reddish and 
'0: ~v~lowish brown; mostly 2-7 mm,rounded 
: .0; ~I::i to subangu1ar. 

- "- - SILTY CLAY, olive gray, 
'~,::::"-:-. mois t, calcareous, hard 

medium plasticity 
(CL) 

= - -_. " 58 P 00 _ .. _ 

_ . _ .. 1- 20 

- " - - ~ 

. - . - fgrading to: 

~INE SANDY LOAM, olive gray 
- "--f-25 

:: _ rcr,AY, gray, some dark brown, coarse sand 
- - stiffer. (CL) 

_ . -. SANDY CLAY LOAM, dark grayish brown, 
-, -,.;:: 
_,_.low plasticity, some gravel to 20 mm, 

= -. - Jfal):areous (CL) 
~ -·_.I"V' 

56 
LOGGED BY: T. FUMAL 



LOCATION: ALTITUDE: 1400 Lat. 37 0 21' 02" 
HOLE No. 
SITE: 

28 
FOOTHILLS PARK 

DATE: 4/15/75 

Long. 122 0 10' 28" 
QUADRANGLE: 7 1/2' 

MINDEGO HILL, CALIFORNIA 
GEOLOGIC FRANCISCAN GREENSTONE 
MAP UNIT: 

SAMPLE DESCRIPTION 

~ 
GREENSTONE, deeply to moder- ~ 
ately weathered, 'dark yellowiF~ 
brown with dark brown stains'V2.34 
very close to close fracture,~ 
texture is sandy gravel with 
hard angular fragments to 20 1 
DIll; mois t. (Q{) 

-
2 

GRE~NSTONE, deeply to IOOder- ~. 39 
ately weathered, olive brown,~ 
very close fracture, texture 
is sandy gravel; wet. (GM) l.~ -

2 

.-
2 

-
3 

-

0- 3" black s 11 ty 
angular frags of 
hard 

shale with -­
fine gray 813, 

3-6" Sandstone, gray, fine 
grained, hard; rest is 1-2" 
frags of black sha1e with 
calcite veins, hard. 
close ~ moderate fracture. 

COMMENTS: 

u 
:E. 
Q. 0 
o 0 
t5 -J 

DESCRIPTION 

~_-.-_+O---------------------------------~ _.- SAND Y CLAY LOAM, yellowish brown gravel l 

GREENSTONE, deeply to moderately we ath er e 
~wn~dark yellowish brown with dark brown and 

U-rr7N'ttl'Hftt-.strong brown stains and clay .. skins, . 
~~LUh~MM~alternating firm and soft zopes , texture 

~~~ranges from sandy gravel to gravelly sand 
_~ay loam. Very close to close f ractu r e . 

grading to: 

hT~~~GBEENSTONE, deeply to moderately weather e 
Ill1iL~l.l11ntr"rIf+l"IU olive brown to dark grayish green, 

~~~very close fracture. Includes s oft e r 
lenses with texture of sandy gravel. 

-15 

_ .. 
-6 ~ 

;--:b --. ' -. 
~ . . . .. 

sneared rock / 

20 
gouge SHALE and SANDSTONE, black and 

gray; hard, close to moderate fracture . 
gouge Includes zones of very closely 

fractured shale and seams of clay 
gouge. 

I"·::~·: ~25 gouge 

" .. " "~ 
" ": :" ~ 

rnn ":". 30 

LOGGED BY: T. FUMAL 
Fig. ~3~5 __________________________ ~5~7 ____________ ~ ______________________ ~ 



ALTITUDE: 2400' 

DATE: 4/25/75 

LOCATION: 37 0 24' 37" 
Lot. 
Long. 122 0 18' 25" 

QUADRANGLE: 7 1/2 

WOODSIDE CALIFORNIA 
0' ~ .. c u 

SAMPLE DESCRIPTION 
~ 

, - 0 

c .. -- • ;.: 
=0 ~ 00 Go --ca:: "0 - E a 0 .... CD 0 

:c 
a. at 
o 0 
:; ..J 

HOLE No. 29 

SITE: SIERRA MORENA 

GEOLOGIC 
MAP UNIT: LAMBERT SHALE 

.£:~ -.. a.-.... 
oE 

DESCRIPTION 

t---~O ------------------j 

DSTONE. slightly weathered. 
riab1e to gravelly sand with 
irm angular fragments to 
5 mm, black to very dark 
rayish brown with dark brown 
o strong brown discoloration 
n fracture surfaces. Close 

very close fracture, moist 

DSTONE, black, fresh, firm, 
lose to very close fracture. 
0% < 5 mm 

MUDSTONE, slightly weathered, black to 
very dark grayish brown with dark brown 
to strong brown discoloration on fractur 
surfaces; close to very close fracture; 
friable to gravelly sand with firm angu­
lar fragments to 25 mID; moist. 

5 

MUDSTONE, fresh, black, firm to hard, 
close to very close fracture, mo i st. 

10 

15 

20 

25 

STCfiE. black. fresh. firm. '20 
ard to firm, close to very ~ 

lose fracture 50% < 10 mm, 
p to 40 mm angular fragments 

d dirt road bed. Soil COMMENTS: Site is locate on 
and weathered rock had been cut - away. 

LOGGED BY: T. FUMAL 

Fi • 36 58 



LOCATION: HOLE No. 30 ALTITUDE: 440' 

DATE: 4/21/75 

Lat. 37 0 29' 11" 
Long. 122 0 18' 52" 

QUADRANGLE: 7 1/2' 
WOODSIDE, CALIF. 

SITE : PULGAS TUNNEL 

GEOLOGIC 
MAP UNIT: BUTANO (?) SANDSTONE 

SAMPLE DESCRIPTION 

SANDSTONE, moderately 
weathered, coarse grained, 
soft and easily friable, 
light gray and pale brown 
wi~h large strong brown 
mottles, wide fracture. 

I , • 

1. 

SANDSTONE, Moderately 
weathered, coarse grained, 2. 
soft and easily friable, ~ 

speckled pale brown and dark ~26. 
yellowish brown. Contains 
some large fragments of dark 1. 
brown mudstone. 

2. ( 

-

-

SANDSTONE, fresh, coarse 3. 

grained mostly firm to soft ~ 
and friable with some hard, ,, ­
light gray, moderate to wide ~ 
fracture ~ 

COMMENTS: 
Fig. 37 

DESCRIPTION 

~-+O------------------------------~ 
:--:"-=:~ANDY CLAY LOAM, brown, moist 

•..... ~ANDSTONE, Moderately weathered, coarse 
•.... ~rained, soft and easily friable light 

~ ~ray and pale brown with large strong 
1{.r../J.: : ::·:J>rown mottles grading to speckled pale 

:'. : ':. J:>rown and brown; wide fracture. In~ 
~5tludes beds of soft, dark brown mudstone . 

:: :: .:~ 
t-:::=-== 
.. . .. 10 

~ .... . . ... . .. . .. . 

':.:'.:: ~ANDSTONE, slightly weathered, grayish 
...... brown, coarse grained soft and friable, 

irlde fracture 

..... ~ 
~ .. .. 
...... ~ANDSTONE, fresh, coarse grained mostly 
..... !Firm, with some beds soft and friable; 
~ .. ',:,h~t gray, moderate to wide fracture. 

nC1udes beds of soft dark gray mudstone. 

LOGGED BY: 
59 

T. FUMAL 



ALTITUDE: 140' LOCATION: 
Lat. 3r 29' 38" 

DATE: 4/24/75 

Lono. 122 0 26' 02" 
QUADRANGLE: 7 1/2 

HALF MOON BAY, CALIF 

SAMPLE 
~, 0 

~ .. . ~~ ;~ :§ 
DESC RIPTION =~ ~E 0 ~ Q. 

'O::G:: 11.10 -,~ E 
o 0 ..... COOL I ~ 

u 
~ 
Q. 0 
o 0 

t3 ..J 

HOLE No. 31 
SITE: FRENCHMAN'S CREEK 

GEOLOG IC Qy f 
MAP UNIT: COARSE-GRAINED YOUNGER 

IT T TTUTTnA 

DESCRIPTION 

SANDY LOAM, brown 15-20% ~ 
1----+0 ----------------~ 

very coarse sand and fine iL 
gravel, granitic, micaceous, 1 82 
low plasticity, medium dry I 
strength ., low toughness, 1.5 
moist, dense (SM) 

~ 

1.5 

SANDY LOAM, dark brown, 10% ~.'88 
very coarse sand, micaceous, J 
low plasticity, medium dry 
strength, low toughness, U1 • 
moist, very dense (SM) 

QUARTZ DIORITE GRUS, deeply 
weathered, mottled white, 

~.2~ 

very pale brown, and ye11ow- 1." 
ish brown, soft and easily 
friable to very coarse sand . ~ 
and sandy clay loam, wet. 

QUARTZ DIORITE, hard, 40-50 

2 

I--

6 

5.5 

% ferromagne:sian minerals, b 
mostly altered to chlorite, V 
plagioclase strongly r1. S2 

sausseritized. 0-9" fracture 
at 4-5" 9-16" fractured 1-3' 

-.=::::. COARSE SANDY CLAY LOAM, dark brown 20% 
".: ';':: : coarse sand, low plasticity 
: .. .... :: ~rading to: 
.. ... , .. SANDY LOAM, 10-20% very coarse sand 

I '" ' .. r&ranitic, micaceous, low p1as tid ty 
48 ~ ' .. . .. dense (SM) 

- ... . Includes beds of GRAVELLY COARSE SAND, 
.. , .. , ~ 5angu1ar to subangular, white, very 
, .. , " !pa1e brown and dark red, no mica. 

~ ... -. 
.. , .. , ~ 

~ 
~ 

~ .. ' ... 
I .. , .. , 10 

;.<~:::~ QUARTZ DIORITE GRUS, deeply weathered, 
~":':f' soft apd easily friable to very coarse 
~?~\::. sand and sandy clay loam; mottled white, 

~ :~(:1~;: yery pale brown and yellowish brown. 

~fgg 
;,':.~::: ~15 
'.:.~.: ".' 
.>':".::;'.: QUARTZ DIORITE GRUS, Moderately 
:,~,::i::·: .. weathered, most is easily friable to 
.~,:;;~i.: gravelly coarse sand, some is hard with 
~~i.:':::~·tvery close to moderate fracture. 
:: .. ~:::. :.: 
.;;.;':/~::~" 
~:.:S:! ... 20 
".~' ..... : ... ." 

~ .. A IAQUART-Z DIORITE, hard, strong alteration 
~,'_~~ of ferromagnesian minerals and p1agio-, .. '\ 
.. ~ I c1ase, close to moderate fracture,mott1ed 

rrJ9J ~?~ .. LdalJ< green and white. 
C , .. ...: .. j':Jl 

\"1' " 

or !r. 
COMMENTS: Site is on stream terrace approximately LOGGED BY: 

T. FUMAL 
10 _JIl above present stre.am. Fig. 38 60 



LOCATION: HOLE No. 32 ALTITUDE: 50' 

DATE: 4/23/75 

Lat. 37~ 30' 56" 
Long. 122 0 29' 50" 

QUADRANGLE: 7 1/2' 
MONTARA MTN., CALIF. 

SIT E: HALF MOON BAY TERRACE 

GEOLOGIC Qof COARSE-GRAINED 
MAP UNIT: OLDER ALLUVIUM 

SAMPLE 

~ANDY CLAY LOAlI, grayisb br<M ~ 
~ith common, large, strong ~.84 
~rown mottles; 15-20% very 
~oarse sand, medium plasticit 
J:ligh dry strength, medium 
Itoughness, moist, very stiff 
(CL) 

~LAY LOAM, yellowish brown, 
~nd ·SANDY LPAM, brown, 15-
bO% very coarse sand 

SAND, dark grayish brown, 
poorly sorted, mostly medium 

1 

.5 

1 

.5 

105 

o coarse size, granitic .5 
non~plastic, very dense. (SW) 

r 
~ANDSTONE, Very fine grained, ~ 
~ilty, dark olive gray, soft, 

~EfOMMENTS: 
Fig. 39 

DESCRIPTION 

_~_ O----------------------------~ 
"- .. - CLAY LOAM, very dark brown with many 
-"-'. fine white mottles (soft feldspar) 
~_·:=·~rading to: 
-,-,SANDY CLAY LOAM, grayish brown with 

24 t ~~'::!§trong brown mottles (CL) medium plasticity, 
imoiat. 

.-.-:.:;.~ SANDY LOAM grading to: 

:~ :··':~iND and GRAVEL, white to reddish brown , . 
4:a·~gu1ar to subangular, granitic · ' o. , 

~ SAND, strong brown to brown, poorly 
., : :, iSorted mostly medium to very coarse, 
· '~ranitic, wet. Contains thin beds of 
~ . : ' sandy loam, clay loam, and green, 

I---- . . - .. 
83/~ :.:.~: .. ~ IOmicaceous silt loam. (SW) 
10. ~ 

••• 4 ' 

., " 

.... . , 
, " 

" " a ..•.. ... . . : 15 ... " .. 
· . 
':. SAND, dark grayish brown, poorly sorted, 
' .. lOOstly medium to coarse size with some 
" ,thin beds of fine sand; granitic, non-

: . plastic, wet, very dense (SW) 

80 L • 
~,l . ',' ~20 

.. . . 

. . 
, 'SAND, tine, black 

.' .. ,~ 
...... 

LOGGED BY: 
T. FUMAL 

61 



ALTITUDE: 500' LOCATION3:7" 41' 50" Lot. . 
Long.122° 27' 22" 

DATE: 4/30/75 QUADRANGLE: 
SAN FRANCISCO SOUTH, 

o ~~..,. ~ 
SAMPLE DESCRIPTION §~ .~~ ~: a. 

'O:G:: "0 -,;- ~ o 0-- CD .... Iii 

84 

7 1/2' 
CALIF 

u 
&. 
Q. 0 
o 0 

t3 -' 

HOLE No. 
SITE: 

33 
VISTA GRANDE 

GEOLOGIC COLMA/FRANCISC AN ss 
MAP UNIT: . ' 

~~ -.. Q.-.... 
o! 

DESCRIPTION 

~-+O------------------------------~ 
SAND, yellowish brown, well sorted, 
medium to fine grained; very dense moist 

· . 30% dark minerals. SAND, yellowish brawn; well- ~ 
sorted, medium to fine grainE:dY 
very dense, moist; 30% dark ~ 
minerals , " 

=" 
~. 

/ 

:2 
• 5 . 

-
• 5 

-

1 

-
3 

" 

-
3.5 

-
3.5 

-
4 

7 ~ 

· . : ... 
· >"5 

· .. 

. . 
. . 

· . · . 

· . 

.. 

10 

. -15 . . 
• __ '.-:. SANDY CLAY, light yellowish brown, hard 

'-'-

..... SANDSTONE, dark brown, hard, medium to 

..... ~ 20 fine grained; moderate to wide 

....• ~fracture. Includes some thin layers of 
.... hard, dark brown shale. 
'. : : : ~ 

..... ~ 

.... -
.... 30 

COMMENTS: Rapid water loss in: fractured sandstone 
from 18.9 m to about 25 m. 

LOG GED BY: T. FUMAL 

Fill. t.n f..? 



ALTITUDE: 995 LOCATIO~o 34' 48" 
Lat. 121 0 55' 29" 
Long. 

HOLE No. 
SITE: 

34 

DATE· 
4/1:'/15 

QUADRANGLE: 7 1/2' 
NILES, CALIF. 

GEOLOGIC 
MAP UNIT: 

K)RRISON CANYON 

CLAREMONT SHALE 

CLAY LOAM and SANDY CLAY LOAM rn. 
grayish brown, poorly sorted, % 
up to 30% very coarse, angu- ~ 
lar sand and 10% angular 

DESCRIPTION 

SURFACE -Littered with angular . frags of 
hard, laminated, siliceous shale 

~ .. -+O 
~.~: ~Y LOAM, mottled gray and strong brown , 

very stiff, moist. 

=~~;;. - - - - - - - - - - - - - - - - - - - - - - - -

gravel of hard, brown siliceo Sl.92 
shale; high dry strength and " 
plasticity; moist, very V 

25 ~.::'-:::.cLAY LOAM, grayish brown, very s tif f 
--- some shale frags. grading to: 

~tiff. ~ 

~ 

SANDSTONE, very dark brown, 
very fine grained, quite 
firm, softens on wetting to 
very fine loamy sand, mod­
erate to close fracture, 
moist. 

SANDSTONE, very dark brown, 
very fine grained, quite 
firm, softens on wetting to 
very fine loamy sand; 20" of 
sample has 1 calcite-healed F.......... , ~" 

2 

I--

3 

5 

5 

-

7 
~.19 

I 
COMMENTS: .... .LCn dips 60·, moist. 

Fig. 41 

~.~: ~ SHALY CLAY LOAM, gr9-Y 60·- 70% shal e 
~_.::., -~5 frags. 
~.:~ 

r- ::r.;HALE, very dark brown, firm to hard, 
r- --very closely fractured , s light ly wea t he r e 
~ .=: (strong brown stains on fracture surfaces 
r= - tto fresh. --
'=- -=-~ 
~--HO 
~---
... .. SANDSTONE, very dark brown , very fine 
: ::: .: ~rainea .. so ft. --- ----------------- - ----
. . ... SANDSTONE, very dark brown, very fine 
.. . .. ~rained, quite firm, softens on wet ting , 
..... ('tIlcture. Spacing is predominantly 

~erate to wide. 

..... ~20 

.... ~ 

.. ... ~ 

..... ~ 

:::::: -
r.aJ1. .. .. 30 

LOGGED BY: 
T. FUMAL 
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ALTITUDE: 165 LOCATION: HOLE No. 35 
. _ Lo-t.- 37° 41' 42" SITE: LAKE MERCED COUNTRY CLUB L 01"1 O. i22° 28' 24" 

DATE: 4/28/75 QUADRANGLE: 7 1/2' - -GEOLOGIC 
SAN FRANCISCO SOUTH, CALIF. MAP UNIT: COLMA FORMATION 

D ~~~ ~ 
SAMPLE DESCRIPTION ;§~~e ~ ~ :.a 

-0::0:: "01 -".:- g 
o 0- CO"'I en 

u 
r. 
Q. 00 
o 0 
:; -' 

DEseRI PTI ON 

I--......... ().---------------~ ••• eo ..... 
• 0 0 · . 

• 0 

• 0 • 

SAND, dark brown, fine grained loose, 
slightly moist, grading to: 
SAND, strong brown with iron concretions ~AND, yellowish brown, well- ~ 

~o-rted, fine to medium graine ~ 
~ounded to sub rounded arkosic 
~ith 20% dark minerals, moist 

f-- .• SAND, dark yellowish brown, well-sorted, 
bel/" f 0 0 

~ery dense. (SP) 1 

~ 

2 

~ANP, dark yellowish brown, 
well-sorted, fine to medium 
grained, rounded to subrounde 
30% dark minerals, moist, 1 
very dense. (SP) -

.5 

-
1 

1 

1 

SAND, dark yellowish brown, 1 
~ell-sorted, fine to medium 
~rained, rounded to subrounde , 
~O% dark minerals, moist, V~ 
~ery dense. (SP) ~ 

C.OMMENTS: 
Fig. 42 

~. F= . 0 • : fine to medium grained, rounded to sub-
o :. ~rounded, arkosic with 20-30% dark min-

~ ~ 

: : I-sra1s, mist, very dense (SP) 
~~,~o Includes some thin layers of denser 
~o;-:_ ~ clayey sand. _0_.-
.:- 0,_: I-
~.:.";~..;. · . 

· , . 
o .0 · ... 

o • 

• " 0 ~ 
0, • · . 
. : .1-15 
· . , 
" , . · · . ' · . · :. ~ 

, 0 • 

. , ., ... 20 · . · ' ... ~ · . · . 
.,: : '':' 

• 0 

Strong brown 
• • 0 

· ': 1-25 
· · · ' , · o • · : 

, · . · · · , . · · · · · , · · · · , 
30 · .. · · 
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BlACKBER RY FARM 
ALVISO RACEWAY 

VERTICAL 
VERTICAL 

OJ 0.1 OJ OJ 0./ 

rH-lf--

~ 

v 

2&.OI---~ . " 
. ': 

27.!l1----i 

28.11-------< 

Fig. 43 Fig. 41~ 
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JOHN .... ..... IR SCHOOL 

VERTICAL 

OJ 

rtf-

.' 

27.S __ --n 

2 9.4r-_~;Jr 

Fig. 45 

0.1 

HH-j .. -

LOWRY ROAD 

VERTICAL 

0.1 C.H1HI+t - OJ r++if~ II~-

.. ! , 

I ' ~ I • 

I i 
I 

u~ , , ~ ~ ._ "~ ~ r ~" . ~;Y '¥ v-:"~ 

. I ~ 
!5.0~~i .:",:\ 

~ ~ . i : ',", " .. 

7.!5~~ ; .A~"f\.~ "'I\·'" 
~i '\ ~ . ~f!:.VlIV..lj..W. ~ 

10.0 ' ; ' . ! I ~\': " " " " ' '''~ +: ' ~ 
II ' : ' 

12' . :' . " ,: . ;' " .. " ---..-..Jl: ~'fI"""'"IY"" ~ V ,,' "::V;'~"C";,-" ~ 

15~':'" ' 
" I "' : ' · ," · " ·~' 

I '" • • • I , ~ : ' ,. ~ 
I ' . ' 

17 . !5L..--..;1\ ·~ . I 'v •• ';-' -' .~ • 
I ,,' " ~ I fA,. i ···· . 

~~y~M' I~ 
r;~"~ 

I I r----' I ~o-<_ 

~~. 

20.0 --" ~ 

22,5 ---- -

25 .0 

Fig. 46 
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. . 

i J 1 J J ~ i li,t tt4tl __ . 
o 

~·t'A ~ -t~,~,~,,~ : ,- .:!j. ~ 1 ·0:·j:·<t -'5 "'J}" ';::;-~' r'<~_ ~ 
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MONTGOM[~Y SCHOOL STEVENS CREEK QUARR Y 

". ", V, .. TICAl H, VERTICA L 

r-IH~' - 0 1 

iii. 

, ' . 

.... 

~r.iJ_. __ _ 

1t.5 -"- ..... 11'; 
·V· 

taD '.'11 

11.0 ~:~ 
.~ \ •.. .. ,- -

-~ 
. ~ : 

IlD 

" .0 

Fig. 51 Fi2. 52 
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o 

H , 

t++t++4-

~:' " 
" .O .. ~ 

17"~' Y." ' . 

~.0 ·\{~0~ 
'f '·' P· ,:,: . 

22. .\!~iI"" 
I 
i \ i, · ". '-J.1J"'" ' 1 ... 

I 
I 

CAL STATE HAYWARD 

H, 

r' 

t 

Fig. 53 

V['UICAL 

~' 
i 
I 

JOAQU IN MILLER SCHOOL 

H , H, 

.r L r 1'-

I i~b .. -- . r;~'~ 

~~~ 

IO.O~ 

~·rd\.'~ 
'" ~,N,;'v,,\ 

.. 0 

17.5~ 

r:o.o~ 
i 
I 22', 

2 5 .0~ 

I 
! 

21.'I-~ 
! 

2 9 3 r----r.'V"--

, 
"J,,',':'(I.-,,­
"';V.·'V':V,,:-

1"/if[!' ~. " ' , ' ~, 

;,' '. 
': 

~~~ 

krl \':,1)\&1 
N::,··; • 

~ :': 
1, , 

~~:'~' :~ ,!:;V'.~ 

~' j' I , 

L~ ' "' " 

Ii " '.:" 
' f .. 

!.::} '~ 
: I .. , 

Fie. 54 

YE"TICAL 

~' 
I 
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~'~.r;;*.'/~" 
J~ 
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OLIVER SALT WORKS CORTE MADE RA 

H, VERTICA L 
H , VERT ICAL 

0.' 0 .' 0 .' 

2.0r-.:.....,.,.>--

6.0 

12.5 

10.0 

14.5 ~'yj,.:. "~I . '.' -

12.0 16 .0 

178 

12.8 

20. ~ 

22 .3 

24.0 

26 .0 

Fig. 55 28 .0 

30.3 

Fig. 56 
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...... 
W 

H, 

0' 

7. ~ 

10.0 H ' HV),.J'->< 

12 .~ 

15.0 
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17. ~ Ei'\l'!~ : "~1J·3.J 

'" .: 
22 . ~ I ", " . 

, 4,' 'i/::fYY' . 2~.0 ~· .· , . ' : ,.. 
I 

m ~J.V/V.'\,I\ 

i 
300 "..-..j ~/if;:J-

I ', ' 
i 

SIERRA MORENA 

Hz 

0' 

tr-

l~~:'fI.r.'/;'. j I, .. , 

I ~ : :" '.", ~prVN' 
I ~. '" ,. ,. [ 
~J" 't"'(I\ 
I "'"N'I/ ' , , 
I ~ : 
WIf..(JJvJ. 
I ,'I,; ,/ 

Fig. 59 

VERTICAl 

0' 

"C'" 

I 

~' . ':', 
" ,.'1 

~ 

H, 

D.' 

10.0 

Z2 .~ 

2~ .0 
.~ ... . ' ,,,: ., .. 

276 .J(hf..:."'~ ~";'I"" v ." 

30.0 

PULGAS TUNNEL 

Hz 

0' 

~tw
; 

. / " " 

. .. "" 
. A. ··. ' . 

Fig. 60 

VERTICAL 
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~'\ '" 
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t I I • 
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FRENCHMAN'S CREEK 

H, 

0.0 0.' 

Fig. 61 

VERTICAL 

').I 
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H, 

HALF MOON BAY TERRACE 

H. VERTICAL 

. " 

, '.,--' 

Fig. 62 



VISTA GRA'NDE MORRISON CAN YON 
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TABLE 1 

TR~VEL-TIMES A~D AVERAGE VELOCITIES 

SITE NO. 13 ALVISO RACEWAY DATE LOGGE) 7-2-7~ 
PL~NK DIST- 2.0 PLATE DIST- 2.0 AVE ORIGIN :ORR: 0.002 

DEPTH 

041 

2.5 
5.0 
7.5 

10.0 
12.5 
15.0 
11.5 
20.0 
22.5 
25.0 
21.5 
29.1 

DEPTH 

1M. 

2.5 
5.0 
1.5 

10.0 
12.5 
15.0 
11.5 
2.0.0 
22.5 
25.0 
21.5 
29.1 

ORIGIN 
CORR 
(S) 

0.002 
0.003 
0.002 
0.0"62 
0.002 
0.002 
0.003 
0.002 
0.0'02 
0.002 
0.002 
0.003 

FIRST S 
PEAK 

IS. 

0.023 
0.032 
0.041 
0.058 
0.069 
0.080 
0.092 
0.099 
0.108 
0.111 
D.125 
0.133 

(M) - metres 

(S) - seconds 

CORR - corrected 

FIRST S 
ARRIVAL 

( S ) 

ClRR 
SPEAK 

(S. 

0.018 
0.029 
0.039 
0.057 
0.068 
0.019 
0.091 
0.098 
0.107 
0.116 
0.124 
0.132 

0.018 
0.028 
0.036 
0.052 
0.065 
0.01~ 
0.085 
0.092 
0.101 
0.111 
0.119 
0.121 

P TI~E 

(SI 

0.007 
0.007 
D.009 
0.010 
0.012 
0.013 
0.014 
0.015 
0.016 
0.017 
0.019 
0.021 

C~R 
S TI~E 

(Sa 

0.014 
0.026 
0.035 
0.051 
0.064 
0.) 73 
0.084 
0.091 
0.100 
0.110 
0.118 
0.126 

Cl~1I 
P TJ ME 

«~ ) 
0.005 
0.006 
0.009 
0.010 
0.012 -
0.013 
O.01't 
0.015 
0.016 
0.017 
0-' 019 
0.021 

AVE VEL 
S "AiE 

« ~ IS. 

130 
194 
211 
1 ~7 
195 
21)5 
211 
21~ 
22ft 
226 
232 
234 

Ai: i:L 
P \IIA\*E 

(14/S) 

457 . 
1~9 
B~l 

1lio 
1:>5)) 
1160 
12~O 
1)~O 

1410 
f~!to 
1ft50 
1~20 

(MIS) - metres per second 

AVE VEL - average velocity 
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TABLE 2 

T~AVEL-TJMES AND AVERAGE VELOCITIES 

SITE NO. 1~ 8LACK8E_~V FARM OATE LO~;F.D 7-1-15 
PLANK DIST- 1.8 PLATE DIST- 2.0 AVf O~IGI~ C]~~: 0.003 

OEPTH 

CM) 

2.5 
5.0 
1.5 

10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 

OEPTH 

041 

2.5 
5.0 
7.5 

10.0 
12.5 
15.0 
11.5 
20.0 
22.5 
25.0 

ORIGIN 
CORR 
f.S) 

0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 

FIRST S 
PEAK ( S. 
0.022 
0.028 
0.031 
0.038 
O.O~~ 

0.050 
0.055 
0.058 
0.062 
0.065 

FIRST S 
ARRIVAL 

C S. 

0.017 
0.021 
0.02~ 
0.030 
0.036 
0.042 
o. 0It9 
0.052 
0.056 
0.059 

CORR 
SPEAK 

CSt 

0.018 
0.026 
0.030 
0.031 
0.0~4 
0.050 
0.055 
0.058 
0.062 
0.065 

78 

P TIME 

C S » 

0.012 
O.Ol~ 
o. 01~ 
0.016 
0.018 
0.019 
0.021 
0.022 
0.023 
0.02~ 

CO~­
S TJ ME 

CSI 

O.ll~ 
0.020 
0.023 
0.030 
0.036 
0.042 
0.Oft9 
0.052 
0.056 
0.059 

CORR 
P TtME 

C S • 

0.009 
0.013 
0.014 
0.016 
0.018 
0.019 
0.021 
0.022 
0.023 
0.02ft 

~VE VEL 
S WAVE 

, 14' S) 

181 
253 
321 
338 
); 0 
359 
359 
386 
ft)3 
424 

AVE VEL 
P W'VE 
'-"S) 

266 
384 
554 
637 
703 
7~b 

838 
913 
982 

13\0 



TABLE 3 

TR4VEL-TIMES AND AVERAGE VELOCITIES 

SITE NO. 15 JOHN ~UIR SCHOOL OATE lO~GED 7-8-15 
PLANK OISTs 2.0 PLATf OISTz 2.l AYE O~IGJ~ CJlR- 0.004 

DEPTH 

(M) 

2.5 
5.0 
7.5 

10.0 
12.5 
15.0 
11.5 
19.9 
22.5 
25.0 
27.6 
29.4 

DEPTH 

'M) 

2.5 
5.0 
7.5 

10.0 
12.5 
15.0 
17.5 
19.9 
22.5 
25.0 
27.6 
29.4 

OR f GIN 
CORR 
C S) 

0.004 
0.004 
0.004 
0.004 
0.004 
0.1)04 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 

FIRST S 
PEA( 

, SI 

0.021 
0.030 
0.044 
0.049 
1).055 
0.864 
0.072 
0.081 
0.091 
0.100 
0.109 
0.113 

F fR ST S 
ARRIVAL 

( S. 

0.015 
0.024 
0.031t 
0.044 
0.048 
0.051 
0.066 
0.073 
0.084 
0.093 
0.102 
0.10!) 

CORR 
S PE AI( 

( S ) 

0.016 
0.028 
0.043 
0.048 
0.054 
0.063 
0.072 
0.081 
0. 091 
0.100 
0.109 
0.113 

79 

P TIME 

( S. 
0.010 
().014 
0.011 
0.019 
0.022 
0.024 
0.026 
0.029 
0.031 
0.033 
0.031t 
0.035 

CO:u 
S TtME 

(S) 

0.l12 
0.022 
0.033 
0.01t3 
0.047 
0.056 
0.066 
0.073 
0.084 
0.093 
0.102 
0.10A 

5"" 

CORR 
P T f ME 

(SI 

0. 008 
0.013 
0.016 
0.019 
0.022 
0.021t 
0.026 
0.029 
0.031 
0.033 
0.034 
0.035 

lVE V~l 

S W~VE 
(II1,S) 

213 
224 
22 ~ 
231 
~~3 
265 
2~6 
273 
2S9 
2b9 
21l 
271 

AVE VEL 
P ,U'I: 

, HI S) 

320 
384 
,.5& 
5)6 
575 
~3l 
617 
~3~ 
1~8 
159 
!U3 
841 



TABLE 4 

TRAVEL-TIME S lNO AVERA~E VELOCITIES 

SITE NO. 16 LO~Y ROAD Ol TE lOGGE ~ 1-9-75 
PLA~K OISTz 2.0 PlATE OJ ST= 2.0 AVE O~ IGIN :O\~. 0. '002 

OEPTH O~IGIN FIRST S CORR Ai E "EL 
:ORR A~RIV'L S n"E S WAVE 

(M) eSt (St (5 • ( ~,s ) 

2.5 0.002 0.022 0.017 11t5 
5.0 0.002 0.035 0.032 153 
1.5 0.002 0.~9 O.Oltl 158 

10.0 O.DOZ 0.061 0.060 167 
12.5 0.002 0.010 0.D69 BO 
15.0 0.002 0.081 0.080 186 
11.5 0.002 0.091 0.090 1~3 
20.0 0.002 0.100 0.100 200 
22.5 0.002 0.110 0.110 ZD 5 
25.0 0.002 0.118 0.118 212 

nEPTH FIRST S CORR P TI ME CORR AVE VEL 
PEAK S PEAl( P TT ME P ,Ui~ 

(M. ( S. ( S • « s » ( s • O'us t 

2.5 0.021 0.021 O.OlZ 0.009 2~6 
5.0 0.040 0.031 0.011 0.016 316 
7.5 0.054 0.05Z 0.019 0.018 ftJ8 

10.0 0.066 0.065 0.020 0.020 ;J~ 

12.5 0.076 0.015 0.022 0.022 5115 
15.0 0.081 0.086 0.023 0.023 ~;1 

17.5 0.098 0.091 0.025 0.025 104 
20.0 0.107 0.106 0.026 0.02~ 1'1' 3 
22.5 0.117 0.111 0.027 0.021 83!t 
25.0 0.125 0.125 0.028 0.028 895 
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TABLE 5 

TRAVEL-TIMES A-.O AV fRAGE VElO: I T IE S 

SITE NO. 11 HArWARD SINK DATE i.. O~GEO 1- 28-15 
PLANK DISTs 2.0 PLATE 015T2 2.2 AVE O~IGI~ :O~R= 0.004 

DEPTH OR IGIN fUST S CO~ \ '/: I=L 
CORR AR~IV'L 5 TI ME S lifAVE 

(MI ( S J ( S • (5 • ("1/ S' 

2.5 0.001t O.01t4 0.014 72 
5.0 0.003 0.053 00049 1)1 
1.5 0.004 0.061 0.065 115 

10.0 0.004 0.078 0.017 l30 
12.5 0.004 0.090 0.089 14:> 
15.0 0.004 0.102 0.101 148 
11.5 0.004 0.110 0.l09 159 
20.0 0.004 0.120 0.119 1~7 
22.5 0.Cl04 0.130 0.130 173 
25.0 0.004 0.138 0.138 1S1 
21.5 0.004 0.145 0.145 190 

DEPTH fIRST S C~RP, P TIME CO\R alE V:L 
PEAK 5 PEAK P TIME P WlVC: 

( M) (S) ( S' (S ) « S» ('I" S) 

2.5 0.052 0.041 0.012 0.009 277 
5.0 0.061 0.051 0.012 0.011 \55 
1.5 0.075 0.073 0.013 0.012 ~O1 

10.0 0.087 0.085 0.014 0.014 731 
12.5 0.099 0.098 0.015 0.015 346 
15.0 0.11L O.llO 0.017 0.017 891 
17.5 0.119 0.118 0.Ol8 0.018 919 
20.0 0.130 0.129 0.019 0.019 10~0 

22.5 0.139 0.139 0.021 0.021 1080 
25.0 0.148 0.148 0.022 0.022 1140 
27.5 0.156 0.156 0.023 0.023 1200 
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TABLE 6 

tRAVEL-TIMES A"'D AVERAGE 'IE LOC t T1 ~ S 

SITE "'1). 18 PARKWA Y TOWE P,S O~T~ LOGGC::) 1-29-75 
PLANK DI5T= 2.0 PLATE 015T= 2.4 IW E !1R lG I ~ C H ~ : O.O'17 

DEPTH ORIGIN FIRST S CO~p AVE VEL 
CORR ARRIVAL S TI MF ~ 116.1/:: 

( M) e S) ( S » ( S) (~/<;) 

2.5 0.001 0.014 0.011 228 
5.0 0.001 0.025 0.023 215 
1.5 0.001 0.034 0.1)33 228 

10.0 0.001 0.044 0.043 nl 
12.5 0.001 0.055 0.054 230 
15.0 0.007 0.061 0.060 2ft.3 
11.5 0.001 0.065 0.065 270 
20.8 0.001 0.071 0.071 233 
22.5 0.007 0.077 0.077 293 
25.0 0.001 0.083 0.083 302 
27.5 0.007 0.09() 0.)90 30(' 
28.9 0.001 0.093 0.093 311 

DEPTH FJQ ST 5 CORR P TI ~E CH~ ~V7 V=L 
PEAl< S ~EAK P T[ ME P "~VE 

( ... ) ( 5) ( 5') (S ) ( S ) (liIl S) 

2.5 0.025 0.020 0.012 0.009 288 
5.0 0.034 0.()32 0.013 0.012 426 
1.5 0.01t1 0.040 0.016 0.015 .92 

10.0 0.049 0.048 0.018 0.018 511 
12.5 0.062 0.061 0.020 0.020 ~36 
15.0 0.066 0.065 0.023 0.023 660 
17.5 0.010 0.070 0.025 0.025 7)6 
20.0 0.016 0. 076 0.029 0.029 S9~ 

22.5 0.083 0.083 0.044 0.044 514 
25.0 0.089 0.089 0.046 0.)46 545 
21.5 0.095 0.09.5 0.047 0.041 587 
28.9 0.098 0.098 0.048 0.048 !»)ft. 
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TABLE 7 

TRAVEL-TIMES A'40 AVE~AGE VELO:tTIES 

SI TE NrJ. 19 PALO ALTO SQUARE DATE l:lGGfD 8-1-15 
PLANK 0IST- . 2.0 PLATE OIST- 2.1 lVE ORI;['4 C)~R= 0.010 

DEPTH ORIGIN FIRST S C~R AVE VEL 
CORR ARRt VAL S TIME S WtlVE 

00 ( s» ( S • (S) (~/S' 

2.5 . o. (UO 0.015 0.012 214 
5.0 0.010 0.019 O.l18 284 
1.5 0.011 0.026 0.025 299 

10.0 0.010 0.033 0.032 309 
12.5 0.010 0.043 0.042 294 
15.0 0.010 0.049 0.Olt8 l()9 
11.5 0.010 0.060 0.060 Z93 
20.0 0.010 0.010 0.010 281 
22.5 0.010 0.018 0.078 289 
25.0 0.010 0.081 0.081 298 
21.5 0.010 0.093 0.J93 ~~~ 

29.8 0.010 0.101 0.101 295 

DEPTH FIRST S CORR P TJfllE C)ItR aVE V~L 
PEAl( SPEAK P TIME P W~VE 

(M) C S) ( SI ( SI ( S I ( ~I S) 

2.5 0.025 0.019 0.011 0.008 296 
5.0 0.028 0.026 0.013 0.012 \11 
1.5 0.035 0.034 3.016 0.015 486 

10.0 0.043 0.042 0.018 0.018 561 
12.5 0.051 0.050 0.020 0.020 633 
15.0 0.060 0.059 0.022 0.022 688 
11.5 0.069 0.068 0.025 0.025 705 
20.0 0.019 0.019 0.026 0.026 113 
22.5 0.081 0.081 0.021 0.021 836 
25.0 0.096 0.OQ6 0.029 0.029 8!»5 
21.5 o .ll3 0.103 0.030 0.030 919 
29.8 0.110 0.110 0.031 0.031 }~3 
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TABLE 8 

TRlVEL-TI~ES AND AVERAGE VELOCITIES 

SITE NO. ZO MISSION PEAK DATE LO GGED 8-5- 75 
PLANK DIST- 2.0 PLATE DIST- Z.O AVE O~IGI~ CORR : 0 .. 002 

DEPTH 

(H) 

Z.5 
5.0 
7.5 

10.0 
lZ.5 
15.0 
17.5 
20.0 
22.5 
25.0 
21.5 
29.8 

OEPTH 

C H. 
2.5 
5.0 
7.5 

10.0 
12.5 
15.0 
11.5 
20.0 
22.5 
25.0 
27.5 
29.8 

ORIGIN 
CORR 
(S ) 

0.OD2 
0.002 
8.002 
0.002 
0.002 
0.002 
0.002 
0.003 
0.002 
0.002 
0.002 
0.002 

FIRST S 
PEAK 

( 51 

0.017 
0.018 
0.019 
0.026 
0.030 
0.031t 
0.036 
0.040 
0.M2 
0.0~5 
0.01t1 
0.049 

FIRST S 
ARRIVAL 

C)~\ 

SPEAK 
( S » 

0.013 
0.017 
0.018 
0.025 
0.030 
0.031t 
0.036 
0.040 
0.01t2 
0.Olt5 
0.01t7 
0.Olt9 

( S) 

0.012 
0.014 
0.015 
0.019 
0.023 
0.027 
0.030 
O.03~ 
0.036 
0.031 
0.039 
0.Olt1 
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P TI H: 

(5) 

0.009 
0.010 
0.012 
0.012 
0.013 
O.Ollt 
O.OlS 
0.016 
0.017 
0.018 
0.018 
0.019 

CO~R 

S TI"'E 
( S t 

0.009 
O.Oll 
O.J14 
0.019 
0.023 
0.:> 27 
0.030 
O.l34 
0.036 
0.03 1 
0.039 
0.041 

CORR 
P TIME 

( S. 

0.001 
O.J09 
O. [) 12 
0.012 
0.013 
0.014 
0.01-5 
o. 0 1~ 
0.011 
0.018 
0.018 
0.019 

4V:: VEL 
S W! v!: 

( MI S» 

2 6 8 
38 6 
520 
5 39 
55 2 
5 62 
5 138 
592 
!J 2 8 
6 1 9 
1 )3 
H 9 

AVE VE L 
P WAV=: 

('4 /$) 

35 5 
53S 
6 46 
S~ :.l 

97 3 
108 0 
111 0 
1Z() O 
133 0 
1390 
15~O 
1570 



TABLE 9 

TRAVEL-TI~ES ~NO AVERlGE VELOCITIES 

SITE NO. 21 MONTGOME~Y S:HOOL 'ATE LOGGE' 8-6-15 
PLANK OIST- 2.0 PLATE OIST- 2.0 AVE ORI~t~ C)~R& O.OO~ 

DEPTH 

( M J 

2.5 
4.2 
5.5 
6.5 
1.6 
8.1 
9.7 

10.8 
12.0 
13.0 
14.1 
16.3 
17.5 
20.0 
22.5 
25.0 
26.0 
21.0 
28.0 
30.0 

DEPTH 

CM) 

2.5 
4.2 
5.5 
6.5 
1.6 
8.1 
9.7 

10.8 
12.0 
13.0 
14.7 
16.3 
17.5 
20.0 
22.5 
25.0 
2&.0 
27.0 
28.0 
30.0 

O~ I GI N 
CORR 
(S) 

0.004 
O.0()3 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.005 
0.004 
0.004 
0.004 
0.004 
0.004 
0.003 
0.004 
0.003 
0.003 

FIRST S 
PEAl( 

(S) 

0.023 
0.025 
0.036 
0.031 
0.041 
0.042 
0.048 
0.052 
0.057 
0.058 
0.063 
0.068 
0.871 
0.080 
0.088 
0.095 
0.098 
0.100 
0.103 
0.107 

FIRST S 
ARRI VAL 

• S • 

CJRR 
S PE AI( 

( S ) 

0.018 
0.023 
0.03~ 
0.036 
O.O~O 

0.041 
0.041 
0.051 
0.056 
0.051 
0.063 
0.068 
0.071 
0.080 
0.088 
0.095 
0.098 
0.100 
0.103 
0.107 

0.017 
0.020 
0.026 
0.028 
0.032 
0.035 
0.0~1 
0.046 
0.051 
0.052 
0.051 
0.062 
0.065 
0.073 
0.081 
0.088 
0.091 
0.093 
0.096 
0.100 
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P T tME 

(5' 

0.011 
0.012 
0.013 
0.014 
0.015 
0.016 
0.018 
0.019 
0.020 
0.020 
0.022 
0.021 
0.025 
0.027 
0.028 
0.029 
0.030 
0.030 
0.031 
0.032 

CORR 
5 Tt"E 

CSt 

0.013 
o .l18 
0.025 
0.)27 
0.031 
0.034 
0.040 
0.045 
0.050 
0.052 
0.051 
0.062 
0.065 
0.013 
0.081 
0.088 
0.091 
0.093 
0.096 
0.100 

C:JRR 
P T I ME 

C S. 

0.009 
0.011 
0.012 
0.013 
0.315 
Q.Olb 
0.018 
0.019 
0. 020 
0.020 
0.022 
0.023 
0.025 
0.027 
0.028 
0.029 
G. 030 
0.030 
0.031 
1.032 

AVE VEL 
S wa VE 

('1/S) 

B~ 
230 

. 223 
2~1 
2ftft 
253 
2ftO 
237 
231 
252 
259 
264 
!70 
27\ 
279 
28ft 
29!> 
!=JO 
291 
3)0 

AVE VEL 
P wa V-= 

( MI S t 

291 
381 
450 
495 
523 
551 
550 
518 
!»08 
651 
~14 
114 
7)~ 

7~~ 

806 
S~~ 
869 
~)2 

905 
939 



TABLE 10 

TRAVEL-TIMES A~D AVE~AGE VELOCITIES 

SITE NO. 22 STEVENS CREEK QUARRY DATE LlGGED 8-7-75 
PLANK OIST- 2.0 PLATE 01 ST- 2.0 AVE O~I:;IN :ORRz 0.002 

OEPTH 

(M) 

2.5 
5.0 
7.5 

10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 

_ 27.5 
29.5 

DEPTH 

(M) 

2.5 
5.0 
7.5 

10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 
27.5 
29.5 

ORIGIN 
ClR·R 
(S) 

0.002 
O. DO 2 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 

FIRST S 
PEAK 

(S) 

0.010 
0.012 
0.015 
0.018 
0.020 
D.022 
0.025 
0.027. 
0.030 
0.031 
0.034 
0.035 

fIRST S 
l~:t t Vl L 

(St 

0.006 
0.008 
0.011 
0.013 
0.015 
0.017 
0.019 
0.022 
0.025 
0.026 
0.029 
0.030 

COHt 
SPEAK 

( S) 

0.008 
0.011 
0.01~ 
0.018 
0.020 
0.022 
0.025 
0.027 
0.030 
0. 031 
0.034 
0.035 

P TIM: 

( S. 

0.005 
0.006 
0.006 
0.00.1 
0.008 
0.009-
O.OOC) 
0.010 
0.011 
0.012 
0.013 
0.013 

COItR 
S TI '4E 

(S • 

0.005 
0.007 
0.011 
0.013 
0.015 
0.011 
0.019 
o .J22 
0.025 
0.026 
0.029 
0.030 

C)~R 

P TIME 
C S) 

0.J04 
0.006 
0.006 
0.001 
0.008 
0.009 
0.009 
0.010 
0.011 
0.012 
0.013 
O.()U 

liE VEL 
S WAYE 

( '4 1 sa 

53) 
673 
105 
784 
~~3 
3~O 

927 
~13 
913 
9~" 
950 
985 

lYE Y:L 
P WAYE 

« '41 sa 

640 
S~7 

1290 
l~~() 

1;80 
1680 
l~~O 
2010 
2)5() 
Z o~o 
2120 
2210 
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TABLE 11 

TRAVEL-TIMES AND AVERAGE VELOCITIES 

SITE NO. 23 CAL STATE HAYWARD OATe LOGGFD 8-19-15 
PLANK OIST- 2.0 PLATE OIST- 2.0 AVE ~IGtN C~RRa 0.004 

DEPTH 

(M) 

2.5 
5.0 
7.5 

10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.6 

DEPTH 

(~. 

2.5 
5.0 
7.5 

10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.6 

ORIGIN 
CClRR 
( S ) 

0.004 
0.004 
0.004 
0.0'04 
0.004 
0.01)4 
0.004 
0.004 
0.004 
0.004 

FIRST S 
PEAK 

(S' 

0.021 
0.026 
0.039 
0.0~1 
0.01t2 
0.046 
0.050 
0.052 
0.056 
0.059 

FIRST S 
ARRIVAL 

« S) 

O.OlB 
0.021 
0.031 
0.03~ 
0.035 
O.O~O 

0.044 
0.045 
0.048 
0.052 

CJ~1t 
SPEAK 

( S I 

0.016 
0.024 
0.038 
0.040 
0.041 
0.046 
0.050 
0.052 
0.056 
0.059 
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P TIM: 

(S. 

0.010 
0.013 
0.015 
0.017 
0.019 
0.020 
0.023 
0.02~ 
0.026 
0.028 

CO~~ 

S TI ME 
(SI 

0.014 
0.019 
0.030 
0.033 
0.035 
0.l40 
0.044 
0.045 
0.048 
0.052 

CORR 
P TIME 

( S) 

0.008 
0.012 
0.014 
0.017 
0.019 
0.020 
0.023 
0.024 
0.02b 
0.028 

AVE VEL 
S ~AVE 

( 1011 St 

117 
256 
250 
299 
361 
378 
~)O 

"~6 
~10 
~~3 

AVe: VEL 
P ~AVE 

(14/5) 

320 
~14 
511 
5~~ 

~~b 

756 
7~5 
831 
!H8 
911 



TABLE 12 

TRAVEl- Tl ME S l~D AVERAGE VElO:JTIES 

SITE NO. 21t MILL ER SC teOL OATE LOGGED 8-20-15 
PLANK DtSTz 2.0 PlATE 01 ST- 2.0 AVE O~ I:;t~ ·:O~R· 0.004 

OEPTH O~IGlti FIRST S CORR Ai E ~EL 
CORR AR~ IVll S T1,..f S WAVE 

(MI ( S) (S) C S ) ("'S) 

2.5 0.004 0.015 0.012 214 
5.0 0.004 0.020 0.018 270 
1.5 0.005 0.025 0.024 H1 

10.0 0.005 0.031 0.030 329 
12. 5 0.004 0.03" 0.033 373 
15.0 0.001t 0.040 O.O~O 379 
11.5 0.004 0.045 0.Oft5 3}2 
20.0 0.004 0.051 0.051 39ft 
22.5 0.004 0.053 0.053 426 
25.0 0.004 O.ObO 0.360 ft18 
27.5 0.004 0.061 O.Obl 452 
29.3 0.003 0.065 0.065 ,.52 

DEPTH FIRST S ClRR P TI ME CORR A~E VEL 
PEAK . S PEAK P f tMF P "AV E 

(M) , S) , S) ( SI ( S) ( '" IS) 

2.5 0.020 0.016 0.009 0.007 355 
5.0 0.025 0.023 0.011 0.010 ~89 

1.5 0.032 0.031 0.01~ 0.014 554 
10.0 0.038 0.031 0.015 - 0.015 ~7~ 

12.5 0.042 0.01t1 0.018 0.018 703 
15.0 0.048 0.041 0.019 0.019 7}~ 

11.5 0.050 0.050 0.025 0.025 70~ 

20.0 • 0.058 0.058 0.028 0.028 117 
22.5 0.060 O.ObO 0.031 0.031 72g 
25.0 0.012 0.012 0.034 0.034 737 
21.5 0.061 0.067 0.036 0.03b 7!t5 
29.3 0.070 0.070 0.038 0.038 772 
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TABLE 13 

TRAVEL-TI~ES A~D AVERAGE VELO:ITIES 

SITE NO. 25 OLIVER SALT WORKS DATE LOGGEO 8-21-~5 
PLANK DIST- 2.0 PLATE OJ ST- 2.0 AVE O\I~tN :O~R. 0.003 

DEPTH DIU GIN FI~ST S c:O~ \ l.,: i:L 
CORR A~~IV'l S TIME S .. lVE 

(M' IS. (S. C S ) ("1/St 

2.0 0.003 0.022 0.016 128 
4.0 0.003 0.031 0.028 l~It 

6.0 0.003 0.039 0.031 l~Z 

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 0.0()6 U3 

DEPTH FIRST S CORR P TtME ORR lVE VEL 
PEAK SPEAK P TIME P WAVE 

UU (SI (S» ( SI ( S» ( MI S) 

2.0 0.030 0.021 0.009 0.006 314 
1t.0 0.038 0.031t O.Oll 0.010 itO 6 
6.0 0.0«.6 0.044 0.013 O. () 12 486 
8.0 0.054 0.052 0.014 0.0 lit 589 

10.0 0.064 0.063 0.015 0.015 679 
12.0 0.011 0.070 0.016 G.016 160 
12.8 0~O74 0.073 0.011 0.011 7()2 
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TABLE 14 

TRAVfl- TI ME S AND AVERAGE VElOt ITtE S 

SITE NO. 26 CORTE MADERA DATE LOGGE:> 8-22-75 
Pl ANK DIST- 2.0 PLATE 01 ST- 2.0 lVE On;IN :I)~R= 0.004 

OEPTH OIUGtN FIRST S CO~R AiE ~EL 
t)RR l~~IV'L S n '4E S waVE 

(M. e S » (S. C S • ( '" IS. 

2.5 0.00lt 0.019 0.014 113 
5.0 0.005 0.022 0.020 250 
1.5 0.004 0.028 0.~Z7 l:Jl 

10.0 0.004 0.031 0.036 219 
12.5 0.005 0.042 0.Oft1 ))5 
10\.5 0.004 0.043 0.042 344 
16.0 0.001t 0.046 0.01t~ 354 
17.8 0.005 0.052 0.'51 3,.1 
20.5 0.005 0.051 0.056 364-
22.3 0.005 0.063 0.063 352 
24.0 0.004 0.011 0.071 336 
26.0 0.004 0.072 0.012 );9 
28.0 0.005 0.077 0.077 362 
30.3 8.005 0.079 0.019 331 

DEPTH FIR ST S C!JRR P TI ME tORR AI E I El 
PEAK SPEAK P TI ME P WAVE 

( Mt (S. ( S t (s. ( S t ( JA.I S » 

2.5 0.030 0.023 0.016 0.012 200 
5.0 0.032 0.029 0.016 0.015 3)~ 

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 ~02 
14.5 0.052 0.051 0.023 0.023 636 
16.0 0.05& 0.055 0.023 0.023 111 
17.8 0.063 0.063 0.025 0.025 1L6 
20.5 0.067 0.067 0.027 0.027 762 
22.3 0.073 0.073 0.028 0.028 r99 
24.0 0.078 0.078 0.029 0. 029 830 
26.0 0.080 0.080 0.030 0.030 8~9 
28.0 0.084 0.081t 0.031 0.031 905 
30.3 0.086 0.086 0.035 0.035 867 
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TABLE 15 

TRAVEL-TIMES A~O AVE~AGE VElO:ITIES 

SITE ~(). 27 MIT: HE LL PARK OATE LOGGED 8-25-7~ 
PLANK DIST- 2.0 PLATE 01 ST- 2.0 AVE ORI;I~ t)~R. ~.OO2 

DEPTH ORIGIN fIRST S C~R AVE YEL 
caRR ARR I VAL STIME S WlYE 

, M) (sa (s) (S) (\IllS. 

2.5 0.002 0.018 0.014 177 
5.0 0.302 0.027 0.l25 199 
7.5 0.002 0.036 0.035 215 

10.0 0.002 0.045 0.044 226 
12.5 o.ooz 0.055 0.054 23() 
15.0 0.002 0.062 0.061 l\ft 
17.5 0.002 0.07~ 0.~74 238 
20.0 0.002 .. 0.085 0.085 236 
22.5 0.002 0.096 0.~96 235 
25.0 0.002 0.104 0.10ft 2~1 
21.5 0.002 0.112 0.112 2~6 

30.0 0.002 0.121 0.121 248 

DEPTH FIRST S CORR P TtMf C)ItR lVE V:L 
PEAK SPEAK P TIME P WAYE 

041 ( S J I SI ( SI C S) ( MI S) 

2.5 0.028 0.022 0.009 0.307 355 
5.0 0.036 0.033 0.010 o.ooq 538 
7.5 0.0~6 0.044 0.011 0.011 705 

10.0 0.055 0.054 0.013 0.013 184 
12.5 0.867 0.066 ~.014 0 .• 014 934 
15.0 0.014 0.073 0.016 0.016 945 
17.5 0.084 0.083 0.017 0.017 13 .. 0 
20.0 0.094 0.094 0.019 0.019 1060 
22.5 0.105 0.105 0.020 0.020 113') 
25.0 0.113 0.113 0.022 0.022 Ll \0 
27.5 O. 121 0.121 0.023 0.023 1200 
30.0 0.130 0.130 0.025 0.025 12l:) 
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TABLE 16 

TRAVEL-TIMES AND AVERAGE VELOCITIES 

SITE NO. 28 FOOTHILL SPARK 0' TE lOGG:) 8-26-15 
PlANK 01S1- 2.0 P.LATE 0 IS T- 2.0 AV~ OR[~I~ CJ~R= 0.002 

OEPTH ORIGIN FHST S CO~~ AVE VEL 
CORR ARR I VAL S TIMf S Ii," V= 

on c S» cSt (S) (lt/S) 

2.5 0.002 0.012 0.010 263 
It. 9 0.001 0.017 0.116 308 
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.) 32 393 
15.0 0.002 0.035 0.035 HO 
17.5 0.002 0.038 0.338 Itbl 
20.0 0.002 0.041 0.041 ~~B 
22.5 0.002 0.044 0.044 511 
25.0 0.002 0.048 0.Olt8 52() 
21.5 0.001 0.051 0.051 538 
29.0 0.002 0.052 0.052 551 

OEPTH FIRST S CO .. R P TIME C)~R AVE VEL 
PEAK SPEAK P TI~E P WlVE 

(M) ( S) C S) C S» ( S) « 141 S) 

2.5 0.C16 0.,013 0.010 0.008 320 
4.9 0.022 0.021 0.011 0. 010 481 
7.5 0.028 0.027 0.015 0.01~ 517 

10.0 0.031 0.036 0.018 0.018 5!»6 
12.5 0.039 0.039 0.020 0.020 632 
15.0 0.Ott5 0.045 0.022 0.022 1)87 
17.5 0.043 0.01t3 0.022 1.022 800 
20.0 0.047 0.047 0.023 0.023 873 
22.5 0.050 0.050 0.024 0.021t 9~1 

25.0 0.054 0.054 0.025 8.025 10)0 
27.5 0.058 0.058 0.026 0.02b lObO 
29.0 O.ObO 0.060 0.027 0.027 1033 
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TABLE 17 . 

TRlVEL-TIMES AND AVERAGE VELOCITIES 

SITE NO. 29 SIERRA MORENA 04 TE L OGGE:> 8-27-75 
PLANK DIST- 2.0 PLATE 01 ST- 2.0 ~VE 0\ I ; IN: OR Ih 0.002 

DEPTH OR IGIN FIRST S CO~R. AiE ~EL 
CJRR l~~IV'L S TI '4E S WlVE 

(M) (S I (S) (S • ( '" 15) 

2.5 0.002 0.013 0.010 Z~6 
5.0 0.002 0.015 0.014 359 
7.5 0.002 0.020 0.:>19 3~~ 

10.0 0.002 0.022 0.022 463 
12.5 0.002 0.029 0.029 \3~ 

15.0 O.Oe2 0.030 0.030 504 
17.5 0.002 0.032 0.032 550 
20.0 0.002 0.03" 0.l34 591 
22.5 0.002 0.038 0.038 5~4 

25.0 0.002 0.041 0.041 611 
21.5 0.002 0.047 0.041 586 
30.0 0.002 0.049 0.049 S13 

DEPTH FIRST S C)\\ P TIM: CORR AVE VEL 
PEAl( SPEAK prIME P WlVE 

(M' ( SI ( S • (S) (S. ( ... 'S) 

2.5 0.018 0.014 0.008 0.006 400 
5.0 0.020 0.019 0.009 0.008 5~S 

7.5 0.025 0.024 0.011 O.Oll 705 
10.0 0.021 0.026 0.013 0.013 1~4 

12.5 0.035 0.035 0.015 0.015 8.3 
15.0 0.038 0.038 0.016 o. D 16 945 
11.5 0.039 0.039 D .011 0.:)1 1 lOft) 
20.0 0.041 0.041 0.019 0.019 1060 
22.5 0.045 0.045 D.02D 0.020 1130 
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 PULGA S TUNNEL DATE LOGGE) 8-28-7'5 
PLANK DIST- l.O PLATE OIST- 2 '.0 AVE ORIGI~ C)~~s ).002 

DEPTH DR I GIN FIRST S CORR AI/f VEL 
CORR ARRIVAL S TI ME S .. AV~ 

eM) ( S) ( S) (S) ( 1'41 S) 

2.5 0.003 0.016 0.012 232 
5.0 0.002 0.020 0.018 l71 
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 3~3 
15.0 0.002 0.042 O.Oftl 3S 1 
17.5 0.002 O. 0~7 o .l41 31~ 

20.0 0.003 0.052 0.052 387 
22.5 0.002 0.058 Q.:J58 3~? 
25.0 0.002 0.060 0.060 419 
27.6 0.002 0.065 0.0!J5 ~l!. 

30.0 0.002 0.069 0.069 436 

DEPTH FIRST S CDRR P TIME COR~ AVE VFL 
PEAK S PEAl<. P TIME P WlVr: 

( M. ( St ( S. (s. ( S ) ( 14 , S • 

2.5 0.024 0.019 0.009 0.007 );5 
5.0 0.027 0.025 0.012 0.)11 ~~8 

7.5 0.032 0.0.31 0.013 0.013 5~1 

10.0 ) .038 0.037 0.015 0.015 679 
12.5 0.044 0.043 0.020 0.020 !.32 
15.0 0.049 0.048 0.022 0.022 ~!H 

17.5 0.053 0.052 0.026 0.026 677 
20.0 0.058 0.058 0.029 0.029 ~~3 

22.5 0.063 0.063 0.031 0.031 728 
25.0 0.065 0.065 0.032 0.032 733 
27.6 0.070 0.070 0.033 0.033 83B 

• 30.0 0.073 0.073 0.034 0.034 884 
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TABLE 19 

TRAVEL-TI~E S A~O AVEiUGE VELO:ITIES 

SITE NO. 31 FRENCHMANS CREEK OATE lJGGED 8-29-75 
PLANK DISTz 2.0 PLATE OISTa 2.0 AVE OH:;I N : ORR= 0.002 

OEPTH Olt I GI N FIRST S C~R AiE VEL 
CJIU '~~IV'L S T[ ~E S .. aVE 

(M. ( S • (S) ( S ) ( ~ IS) 

2.5 0.002 0.011 0.009 Z~l 
5.0 0.002 0.018 0.011 299 
1.5 0.002 0.028 0.021 217 

10.0 0.002 '0.031 0.036 275 
12.5 0.002 0.043 0.Oft2 2~ft 
15.0 0.002 0.047 0.047 321 
17.5 0.002 0.051 0.05 1 345 
19.4 0.002 0.05~ 0.)54 3!d 
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 
21.3 0.002 0.062 0.062 441 
29.2 0.002 0.063 0.363 +!>ft 

DEPTH FIRST S CORR P TIME CORR AVE VEL 
PEA( S PEAl( P TIM!: P .,,.,,= 

(M) ( S) ( S ) « s. ( S ) ( ~'S) 

2.5 0.911 0.013 0.007 0.005 +57 
5.0 0.024 0.022 0.009 0.008 598 
7.5 0.033 0.032 0.012 0.012 ~+~ 

10.0 0.042 0.041 0.014 0.014 H8 
12.5 O.05t) 0.049 0.015 0.015 8ft3 
15.0 0.054 0.054 0.016 0.016 9+5 
17.5 0.058 0.058 0.011 0.011 1040 
19.4 0.861 0.061 0.018 0.019 l)gJ 
21.3 0.063 0.063 0.019 0.019 lHO 
23.3 0.064 0.064 0.019 0.019 1230 
25.3 0.065 0.065 0.020 0.020 127) 
21.3 0.069 0.069 0.020 0.020 1310 
29.2 0.071 0.071 0.021 0.021 13~) 
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TABLE 20 

TRAVEL-TIMES AND AVERAGE VELOCITIES 

SITE ~O~ 32 HAlFMOO~ BAY TEl~ACE ~~rE LO;;:) 9-3-15 
PL ANK OIST= 2.0 PLATE OIST= 2.0 ~VE O~I~I~ C)~~= O.OOq 

OEPTH 

'M) 

2.5 
5.0 
1.5 

10.0 
12.5 
15 ,, 0 
11.5 
20 . 0 
22. 5 
25 . 0 
21.5 
29.6 

OEPT ~ 

(M) 

2.5 
5.0 
1.5 

10.0 
12.5 
15. 0 
11.5 
20.0 
22.5 
25.0 
21.5 
29.6 

OR I Gt ~ 
CORR 
( S t 

O.OOB 
0.008 
0.009 
0.009 
0 . 009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 

FIRST S 
PEAK 

( S) 

0.629 
0.033 
0.040 
0.041 
0.055 
0.061 
0.069 
0.076 
0.082 
0.088 
0.092 
0.094 

F I~ ST S 
ARRIVlL 

( S ) 

0.019 
0.022 
0.030 
0.036 
0.045 
0.052 
0.059 
0.066 
0.013 
0.019 
0.083 
o.oas 

COR~ 
SPEAK 

( S ) 

0.023 
0.031 
0.039 
0.046 
0.054 
0.061 
0.069 
0.076 
0.082 
0.088 
0.092 
0.094 
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P T JME 

( S) 

0.009 
0.010 
0.011 
0.012 
0.014 
0.015 
0.011 
0.018 
0.020 
(l.021 
0.023 
0.024 

CO~ R 
S TI~F. 

(St 

0.015 
0.021 
0.029 
0.035 
0.;)45 
0.052 
0.:>59 
0.066 
0.013 
0.019 
0.083 
0.)86 

CORR 
P T t ~E 

( S t 

0.001 
0.009 
0.011 
0.J12 
0.014 
0.l15 
0.011 
0.018 
0.02[) 
0.021 
0.023 
0.024 

AV E VEL 
S wAVE 
(~/St 

161 
242 
251 
231 
280 
290 
291 
3J3 
308 
316 
Bl 
3~4 

AVF VEL 
p 14&.I/E 

( ~ IS» 

355 
538 
1)5 
B~9 

904 
1010 
1040 
1120 
1130 
1190 
1200 
1240 



TABLE 21 

TRA VEL -TI ME S AND AVERAGE VE LOC 1 TI ES 

SITE NO. 33 VISTA GRANDE DlTE LO;GE) 9-4-15 
PLANK 01 STz 2.0 PLATE OIST= 2.0 AVE ORIGI~ C)\~= 0.003 

DEPTH ORIGIN FI:tST S CORR AVE VEL 
CORR ARRIVAL S TI ME S "AII E 

(M I ( $ I ( sa (s. ( "" S I 

2.5 0.003 0.011 0.013 198 
5.0 0.003 0.025 0.023 Z15 
1.5 0.003 0.034 0.033 228 

10.0 0.003 0.01t4 0.01t3 231 
12.5 0.003 0.050 0.049 253 
15.0 0.003 0.055 0.055 215 
17.5 0.003 0.060 O.ObO ?~3 
22.5 0.003 0.013 0.013 30C? 
25.0 0.003 0.075 0.) 75 331t 
21.5 0.003 0.011 0.011 358 
30.0 0.003 0.019 0.019 3'30 

nEPTH FIRST s CIJRR p Tt~: C)~R l~E VEL 
PEAK SPEAK P T I MF P WAllE 

00 C S. ( s. ( s. ( S .. ( ",/ s) 

2.5 0.021t 0.019 0.010 0.006 320 
5.0 0.030 0.028 0.012 0.011 •• 8 
1.5 0.040 0.039 0.011t 0.014 551t 

10.0 0.050 0.049 0.017 0.011 519 
12.5 0.055 0.054 0.021 0.021 602 
15.0 O.ObO 0.059 0.023 0.023 ~57 

11.5 0.065 0.065 0.021t O.021t 133 
22.5 0.079 0.019 0.038 0.038 594 
25.0 0.081 0.081 0.039 0.039 blt3 
21.5 0.087 0.081 0.040 0.040 b89 
30.0 0.089 0.069 0.040 0.040 751 
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TABLE 22 

TRAVEL-TIMES AND AVERAGE VELOCITIES 

SITE NO. 34 MO~~ISON C4NYO~ lATE LO~GE) 9-5-75 
PLANK OISTz 2.0 PLATE OISTs 2.0 AVE nRI~I~ Cl~R= 0.003 

OEPTH 

( M) 

2.5 
5.0 
1.5 

10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 
21.5 
29.9 

DEPTH 

eM) 

2.5 
5.0 
7.5 

10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 
27.5 
29.9 

OR I GI N 
CORR 
(5) 

0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 

FIR ST S 
PEA( 

( S) 

0.024 
0.031 
0.036 
O.Oltl 
0.Oft5 
0.01t8 
0.05!) 
0.053 
0.055 
0.057 
0.060 
0.062 

FI~ST 5 
ARRI VAL 

( 5. 

0.018 
0.02b 
0.031 
0.03~ 
0.039 
0.041 
0.042 
0.045 
0.01t1 
0.01t9 
0.052 
0.054 

CORR 
S t»EAK 

(S ) 

0.019 
0.029 
0.035 
0.040 
0.041t 
0.048 
0.050 
0.053 
0.055 
0.051 
0.060 
0.062 
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P TI ME 

( S ) 

0.008 
0.008 
0.009 
0.010 
0.012 
0.012 
0.013 
0.011t 
0.014 
0.015 
O.Olb 
0.011 

C ORR 
S TI"4E 

CSI 

0.011t 
0.G21t 
0.030 
G.) 3.3 
0.039 
0.041 
0.042 
0.045 
0.l47 
0.049 
0.052 
0.054 

COR~ 

P Tt ME 
( S ) 

0.006 
0.007 
0.009 
0.010 
0.012 
O.(HZ 
0.013 
0.:)1,. 
0.0 lit 
0.015 
0.016 
0.011 

AVE VEL 
5 "A~: 

(14/5) 

111 
207 
?50 
299 
324 
3S1 
419 
It46 
r.80 
511 
530 
551t 

AiE t/r:L 
p "'~t/F. 

(-115) 

~OO 
673 
9S2 

ll20 
115) 
1~)0 

1350 
Ift40 
1610 
1STO 
1720 
1760 



TABLE 23 

T R 6 V E L- T I ME S ~"D AVERAGE VElOC I TIE S 

SITE NO. 35 LAKE MERCED COU .. TRY CLUB DATE LO:;:;ED 9-8-75 
PLANK OISTz 2.0 PLATE 01 ST= 2.0 AVF O~ IGI~ :O~R= 0.002 

DEPTH OR I Gt~ FIR ST S CORR AI E i EL 
:IJRR 6RRIVlL S TI MF. S WAVE 

( M) ( S • ( S t (5 ) ('4/5) 

2.5 0.002 0.013 0.010 2t.6 
5.0 0.002 0.019 0.018 Z83 
7.5 O. 002 0.027 0.026 ~37 

10.0 0.002 0.030 0.029 339 
12. 5 0.002 0.03~ 0.03t. 312 
15.0 0.002 0.03Q 0.039 388 
11.5 0.002 0.043 0.Oft3 .)~ 

20.0 0.002 O.0~8 0.048 418 
22.5 0.002 0.052 0.052 434 
24.9 0.002 0.05~ 0.)56 ~46 

27.5 0.002 0.061 0.061 452 
29.3 0.002 0.064 0.064 458 

OE PTH FIRST S Cl~R P TI M: CORR AI/f: IIfl 
PEAK SPEAK' P T t ME P tI''1E 

(M) e S) ( 5) ( S t ( s. ( ~'S) 

2.5 0.018 0.014 0.009 0.007 3)5 
5.0 0.025 0.023 0.011 0.010 .8~ 

1.5 0.030 0.029 0.014 0.014 554 
10.0 0.035 0.034 0.020 0.020 5)~ 

12.5 0.039 0.039 0.023 0.023 550 
15.0 0.043 0.043 0.025 0.025 !»5 
17.5 0.048 o. 048 0.026 0.026 ~11 

20.0 0.052 0.052 0.028 O. 028 711 
22.5 0.056 0.056 0.030 0.030 752 
24.9 0.060 0.060 0.032 0.032 180 
21.5 0.065 0.065 0.034 0.034 H) 
29.3 0.068 0.068 0.035 0.035 839 
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TABLE 24 

I~TERV.L VELO:ITIES A~O ELASTIC MODULI 

SITE NO. 13 At VI SO RACEWAY 
F H S T S 'RR I VAL FIRST speAK 

DEPTH INT NO INCPT VEL UNC tNT ' .. CPT VEL JNC INT 
(M' NEAS ( S., ("'S) '"'S) C SI f'll lSI ''''S, 

2.5- 1.5 3 0.00lt 2\1 ( 222. 2&'. 0.001 231 ( 220, 243. 
12.5-29.1 8 0.019 216 ( 272, 2801 0.024 212 ( l65. II J. 
10.0-29.1 9 0.016 261 ( 26 1, 213 J 0.021 263 , 257. 2711 

F I!tST P A~R IVAL 
DEPTH INT NO INePT VEL lINC I NT .... (~) "EAS ( SI (MIS' « HIS) N 

w 2.5-12.5 5 0.004 1560 (1460,1660' 
15.0-29.1 1 0.005 1910 0160,2080) 
10.0-29.1 9 0.005 1960 (1860.2010. 

S DEPTH INT P DEPTH INT DENSITr SHEAR BULK POISSO~S 
VEL VEL DEPTH MOO "00 !UTf) 

( MIS) CM) CM/S • . « M) « H) C:;/CC) «8ARS) F8AR S) 
241 2.5- 1.5 1560 2.5-12.5 &.It 1.88 llDO 44000 0.488 
216 12.5-29.1 1910 15.0-29.7 24.3 1.9\ 1480 68700 o. \8', 
267 10.0-29.1 1960 10.0- 29.7 24.3 1.9~ 1383 12100 0.'91 

INT s interval M = metres 

NO MEAS = number of measurements S seconds 

INCPT intercept MiS = metres per second 

VEL = velocity MOD = modulus 

UNC uncertainty G/CC grams per cubic centimeter 



TABLE 25 

INTERVAL VELOCITIES AND ELASTIC MODULI 

SITE NO. 14 BLACK8ERRY FARM 
fIR ST S ARRt VAL fIRST S 'EAK 

DEPTH tNT NO INCPT VEL UNC tNT ,,.CPT VEL UM: I NT 
( ... MEAS ( S' , MIS. (M/SI (5) ,'('MIS) (~/S I 

7.5-11.5 5 0.004 396 , 390, ItO 3 I 0.012 401 , 393, 422) 
11.5-25.0 ~ 0.025 121 ( 699, 158) 0.031 726 f 698, 7571 
10.0-25.0 1 0.011 505 ( 413, 5421 0.021 551 ( 518, 5881 

Ft ~ ST P AItIUVAL .... OEPTH tNT NO tNC9T VEL UNC tNT N 
~ 

1M' MEAS (SI C M/SI 'M/SI 
1.5-11.5 5 0.008 1400 (1320,1490) 

11.5-25.0 4 0.014 2450 '2450, 2460' 
10.0-25.0 1 0.011 1840 U 140, 1960. 

S DEPTH HIT P DEPTH 'NT DENSI Tt SHEAR BULK POI SSO'lS 
VEL VEL OEPfH MOO ")0 IUTI) 

( MIS) 'M. 04/S) on , M) ':;/CCJ ( BAR S J (8A~SI 

396 1.5-11.5 1400 7.5-11.5 0.451 
121 11.5-25.0 2450 17.5-25.0 0.452 
505 10.0-25.0 1840 10.0- 25.0 0.,.59 



TABLE 26 

INTERVAL VELOCITIES AND ELASTIC MODULI 

SITE NO. 15 JOHN MUIR SCHOOL 
FIRST 5 ARRIVAL Ft~ST 5 PEAK 

DEPTH INT NO INCPT VEL UNC tNT INePT VEL UNC tNT 
(M' MEAS (st (""S, (MIS I (SI '"'S I tM/SI 

0 

2.5-10.0 4 0.001 238 ( 231, 239, 0.006 228 ( lQlt, l5S. 
12.5-19.9 4 0.005 291 ( 281, 30U 0.010 2,84 ( 278, Z89 I 
22.5-29.4 4 0.011 307 I 290, 3271 0.018 307 ( Z 89, 32,. 
10.0-29.4 9 0.006 293 ( 286, 300t 0.012 281 ( 283, 292' 

FIRST P ARRIVAL 
I-' DEPTH tNT NO tNCPT VEL UNC 1 NT N 
VI IMI MEAS (S. (M/SI ('M/SI 

5.0-12.5 4 0.008 880 ( 831t, 9321 
12.5-19.9 ~ 0.010 1060 I 978,11'01 
22.5-29.4 4 0.018 1170 (161)0.1980' 
10.0-29.4 9 0.011 1180 (l 130, 1240 I 

S OEPTH INT P 'lEPTH INT DE .. SITt S .. :AR. 8ULK POtSS]~S 
VF:L VEL DEPT .. 14]0 fill 00 RATtl 

( ~/SI ( MI (M/SI ('4' (MI (G/:C. (8AR SI (BA;tS' 
238 2.5-10.0 880 5.0-12.5 9.1 1.99 1130 13900 , o. ~~O 
291 12.5-19.9 1060 12.5- 19.9 0.459 
301 22.5-29.4 1110 22.5-29.4 29.4 1.90 1800 57000 0.484 
293 10.0-29.4 1180 10.0- 29.4 29.4 1.90 1630 24400 0.467 



TABLE 27 

t~TERV'L VELOCITIES AND ELASTIC MODULI 

SITE NO. 16 LOWItY ROAD 
fIRST S ARRIVAL FIRST S I»EAK 

DEPTH INT NJ I~CPT VEL UN: I NT I"CPT VEL JNC INT 
(MI MEAS (S' (fill/SI , (IiII S ) ( SI f'II/SI ("'S I 

2.5-10.0 ~ 0.004 175 ( 169. 1811 0.007 171 ( 161t, 118. 
10.0-25.0 7 0.tt21 255 ( 251, 260' ~.025 21t1 ( 21t2, 25Z1 
10.0-25.0 1 0.021 255 ( 251,260' :>.025 21t1 « 242, 252 I 

FIRST P ARRIVAL .... DEPTH INT NO INCPT VEL UNC INT N 
0\ (M) MEAS (S' (MIS) (MIS' 

5.0-12.5 It 0.012 1310 U200,1~~O' 
12.5-25.0 6 0.016 1980 (1860,2110' 
10.0-25.0 7 0.015 1830 U 120, 191t0) 

5 DEPTH l~T P ;>EPTIi INT D:NSt TY SHEA~ . eLJlK POISSO .. 5 
VEL VfL !>E pr H "10 "lD ~ATtO 

(MIS) OU ("'S, ( ") (M' (G/tt' (SARS' (S_RSI 
115 2.5-10.0 1310 5.0- 12.5 9.2 2.02 1)l9 33:J~0 0.1t91 
255 10.0-25.0 1980 12.5-25.0 21t.~ 1.98 1230 11900 0.1t91 
.255 10.0-25.0 1830 10.0- 25.0 21t.It 1,,88 1230 61100 0.~90 



TABLE 28 

INTERVAL VELOCITIES AND ELASTIC MaDuLt 

SITE NO. 17 HAYWA~D SINK 
FIRST S ARItIVAL FtR'ST S PEAl( 

OEPTH tNT N.!l INCPT VEL lINC tNT t~CPT VEL UNC Y"T 
(M' MEAS (S1 (MIS) ( MIS) ( s» (MIS) ( fIo1I/S) 

2.5- 7.5 3 0.019 164 ( 162, 1M»> ) • () 25 156 ( 156, 151t 
ID.0-l5.0 ·· 3 0.027 203 ( 202, 2031 0.036 202 ( 201,203' 
11.5-27.5 5 0.Olt8 281 ( 269, 294' [).fl54 269 ( 260, 278t 
10.0- 21. 5 8 0.041 251 ( 249, 2(6) o.olta 25) ( 244, 251) 

..... 
N 
...... 

FHST· P ~~R IVAL 
f)EPT~ tNT NO INCPT VEL U-'C I NT 

(M' MEAS (s. (MIS) (MIS) 
2.5-12.5 5 0.008 1760 (1640,1890) 

15.0-21.5 6 0.009 1960 (1860,7.010) 
10.0-27.5 8 0.008 1 a 50 U 780, 1 q 1 0 • 

S DEPTH INT P OEPTH tNT O~"'SITt SliE4R BULK P'1TSS,\lS 
VEL VEL DE pr H Mf'JD "'JO RA"'n 

, MIS) (M) ( MIS) ( M) ( M. (; Ie C1 (RA~S) (B~~C;) 

164 2.5- 7.5 1760 2.5-12. r; 3.0 1.91 516 58400 0.496 
203 10.0-15.0 1960 15.0-27.5 1.495 
281 17.5-27.5 195& 1 '>.0- 21. 5 25.1 1.91 1510 11 DO O.4~9 
257 10.0-27.5 1850 10.0-27.5 25.1 1.91 1210 (341)fl 0.490 



TABLE 29 

INTERV~l VELOCITIES AND ELASTIC MODULI 

SITE NO. 18 PARK WAY TOWERS 
FJ:tST S ~RRIVAl Ff fiST SPEAK 

DEPTH INT NO INCPT VEL UNC INT I .. CPT VEL lJNe tNT 
(M' MEAS (S' OlliS) (~/S' ( SI (flt/SI e~/S) 

2.5-12.5 5 0.001 231t ( 229, 239. 0.010 250 ( 237, 26,., 
15.0-28.9 1 0.023 418 ( 408, 4301 ().028 415 ( ~05, ~zst 

~ 10.~-2 8.9 9 O.OZl 402 ( 389, 416) 0.027 405 e 388, "23' 

J=tItST P 'RRIVAL 
DEPTH INT NO tNtPT VEL UNC I NT 

.... eM' MEAS ( Sf (MIS I ( M/SI 
N 

2.5-20.0 8 0.006 910 e 88 3, 938. CD 

21.0-28.9 it 0.a30 1630 (11t90. 1810. 

S DEPTH tNT P DEPTH t~T OE'tStTY SI-fEAR BULK pot SSO'tS 
VEL VEL DEPTH 111)0 MOD RATtO 

(l4/S) (M' e MIS) elll, 0 .. (G/:: • ( BARS) fBA~ S. 
2)4 2.5-12.5 9LO 2.5-2'0.0 6.1t L.71 93B 12900 0.it61t 
418 15. 0-2B. 9 1630 21.0-28.9 0.465 

. 402 10.()-28.9 1630 21.0-2B.9 0.1t~!J 



TABLE 30 

INTERVAL VELOCITIES AND ELASTIC MODULI 

SITE NO. 19 PALO ALTO SQUARE 
fIR S T S A RR I V AI.. FIRS T S " E AI( 

DEPTH INT '4) I '4CP T VEL UN: TNT l~CPT VEL JNC I NT 
(Mt NEAS (S' (MIS' e HIS) ( S. (MISt (MIS) 

2.0-10.0 It 0.0'04 360 ( 348. 3131 0.011 330 1 311, 3~~t 
12. 5-Z 5.0 6 -.DOIt 214 ( 266, 283) 3.005 214 ( Z 11, 218 , 
10.0-29.8 9 -.002 Z 81 ( 28 1, 293J 0.008 281 ( 283, 292. 

FIRST P ARRIVAL 
.... DEPTH INT NO INCPT VEL u~c INT 
N (H' MEAS 15 -' (MIS' (MIS) \0 

2.5-10.0 4 '0.006 806 ( 151, 810 t 
12.5-25.0 6 0.011 1~10 11290,1540' 
10.0-29.8 9 0.012 1490 . 11410,1580' 

5 DEPTH I NT , DEPTH INT DE ~SI TV SHEA~ BJlK POlSSO~S 
VEL VEL DEPfH MOl) '1'10 lurID 

( MIS. un 1 MIS) HU (M' (GICe) e BARS. (BlRS) 
360 2.0-10.0 806 2.5-10.0 3.0 2.03 Z6ftO ~690 0.315 
214 12.5-25.0 1410 12.5-25.0 15.5 1.82 1310 3ft200 o. 1t8:) 
281 10.0-29.8 1490 10.0-29.8 15.5 1.82 1500 38400 0.481 



TABLE 31 

INTERVAL VELOCITIES AND EL~STIC ~~)Ull 

SI TE NO. 20 MISS ION PEAK 
FIRST S ~lntV.l FtPST SPEAK 

DEPTH IftT NO INePT VEL UNC tNT INCPT VEL UNC t'fT 
e MI MEAS e 5,' eM/S. e MIS. e S. CM/SI eM/S) 

2.5-15.0 6 0.005 728 ( 686, 716. l.DOB 591 ( 549, 640. 
11.5-29.8 6 0.016 1210 (1100, 133[) I 0.018 961 ( ~09,10201 
10.0-29.8 9 0.010 909 ( 8lt8, 979) 0.015 858 e 823, 896' 

t-' 
FIRST PARR I VAL 

w DEPTH INT NO INCPT VEL UN( tNT 
0 

• M. MEAS C S' e-'/s. (M/SI 
2.5-l5.0 6 0.001 1940 e1100,2260} 

11.5-29.8 6 0.010 3160 (2880.35[)O' 
10.0-29.8 9 0.008 2150 (2620,2880' 

S DEPTH un P OEPT~ INT OE,.S Ift ) HE." BUL( P'llSSJ'tS 
VEL VEL !)EPT-4 ~JD MO) RATIO 

(MIS' OU ( MIS. e ... (M) (G/:: • c 8~ RS. fBARS) 
128 2.5-15.0 1940 2.5-15.0 3.t) Z.31 12300 70700 0. "418 

1210 17.5-29. 8 3160 17.5- 29.8 0.1t15 
909 10.0-29.8 2150 10.0-29.8 0.439 



TABLE .32 

INTERVAL VELDCITIES AND ELASTIC MJ1Uli 

SI TE NO. 21 .oNTGOMERV SCHOOL 
FIRST S AIHIVll FIRST SPEAK 

DEPTH INT Nil INCPT VEL UNC INT INePT VEL UNe lifT 
I MI MEAS (SI IM/S) e Mlsa e S J I MIS) (MISt 

2.5- 5.5 3 0.00lt 211 e 234, 323' ).004 193 ( 146, 286. 
6.5- 8.7 3 0.005 299 e 217, 325. 0.020 394 ( 301, 513. 
9.1-12.0 3 -.002 226 ( 221, 232 I 0.008 249 I 240. 258. 

13.0-26.0 8 0.0),2 328 e 326, 3311 0.016 318 ( 314, 321 J 
- 27.0-30.0 3 0.031 . 435 I 393. 4811 0.038 435 ( 392. ~971 

10.0-30.0 13 0.014 344 ( 339, 348. 0.019 335 I 330, 3401 

FIRST P • !tit IVAL .... DEPTH IlNT NO INCPT YEL UNC INT w .... 1M' ~EA5 IS) I Mlsa e MIS. 
2.5-10.0 6 0.006 889 ( 866, 914. .,.. , 

2.5- 8.7 6 0.0'06 889 ( 866, 911t1 
9.7-20.0 8 0.009 1120 e 1060,1180. 

22.5-30.0 6 0.015 1830 11100,1980' 
10.0-30.0 13 0.012 1430 (1310.1490' 

S DEPTH tNT P DEPTH INT DelfSlTt SHEAR BULK POI5S0 .. S 
VEL VEL DEPTH "'10 MOD RATIO 

(M/SI e MI ( MIS. (M) (M) (G/ce) ( B l RS J (BARS) 
271 2.5- 5.5 889 2.5-10.0 0.449 
299 6.5- 8.7 889 2.5- 8.1 O."l~ 
226 9.1-12.0 1120 9.7-20.0 0.479 
328 13.0-26.0 11'18 9.1-20.~ 18.6 1.92 2~e() 21200 0.453 
435 27.0-30.0 1830 22.5-30.0 30.0 1.80 3~10 55~OO O.~7() 

344 10.0-30.0 143() 10.0- 30.0 18.6 1.92 2 270 36200 0.1t611 
344 10.0-30.0 1430 l O. 0-30.0 30.:> i .• 80 2130 33900 0.469 



.... 
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TABLE 33 

I NTEItVAL VELOC J TIES AND EL ASTI C MODUl I 

SITE NO. 22 STEVENS CREEK QU"UY 
FIRST S ARRIVAL 

OEPTH INT NO .1 INCPT VEL UNC INT 
("I MEAS (St CH/SI (MIS) 

7.5-29.5 10 0.00lt 1100 (1080.1130. 
10.0-29.5 9 0.083 1090 (1l»60, 1130t 

OEPTHINT NO 
(MI MEAS 

7.5-29.5 10 
10.0-29.5 9 

5 
VEL 

(MIS. 
1100 
1090 

DEPTH tNT 

( MJ 
7.5-29.5 

10.0-29.5 

FI~ST P 'RRIVAL 
INCPT 

( 51 
0.004 
O.DOlt 

P 
VEL 

(M/SI 
3030 
3100 

VEL UNC INT 
( M/SI (M/SI 
3030 129l0,3150. 
3100 (2950,32601 

DEPT .. tNT 

(~O 

7.5-29.5 
10.0-29.5 

DENSITY 
DEPTH 
1 fit. «Glee. 

12.0 2.49 
12.0 2.\9 

I'fCPT 
e SI 

0.008 
0.009 

S-f=AR 
MOD 

(8ARS. 
30300 
2~!t00 

FIRST SPEAK 
VEL JNC t'4T 

(M/SI ('4/S1 

1070 (1050. t10!U 
11 0 0 (1 070. It 3 0 I 

BULK 
MOl) 

f8AItS) 
1'88000 
199()OO 

POlS SONS 
RATt!) 

0.423 
0.429 
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TABLE 34 

INTERVAL VELOCITIES A~O EllSTt: M01UlI 

SITE NO. 21 

DEPTH INT NO 
CHI NElS 

7.5-25.6 8 
10.0-25.6 7 

DEPTH tNT Nl 
C Mt MEAS 

10.0-25.6 7 

DEPTH I NT S 
VEL 

(HIS) 
823 
82ft 

r "' 7.5-25.6 
10.0-25.6 

CAL STATE HAYWARD 
FIR ST 5 Aln IVAL 

INCPT VEL UNC tNT 
C SI CH/St CMISt 

0.021 823 C 785, 864t 
0.021 824 C 77ft, 8BO' 

FIRST P ARRIVAL 
tNCPT 

CSI 
0.010 

P 
VEL 

C MiSt 
1380 
1180 

VEL UNC tNT 
04lS I C MIS t 
1380 (1330,1440' 

DEPTH tNT 

C-'I 
10.0-25.6 
10.0-25.6 

OE~S ITY 
DEPTH 

C MI (G I:: I 
7.6 1.98 

INCPT 
CSI 

0.028 
0.027 

S~EAR 

-'lO 
( BARSI 
13400 

FtRST SPEAK 
VEL UNC INT 

C MIS I HlISJ 

821 C 789, 8561 
193 , 758, 830t 

8Ul It POI S SONS 
MOl) RATIO 

f8A~St 
19800 O. 224 

0.223 



~ 
w 
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TABLE 35 

INTf~VAL VELOCITIES AND ELASTIC MODULI 

SITE NO. 24 " MILLER SCHOOL 
FIRST S ARRIVAL 

DEPTH IMT NO INCPT VEL UN( tNT 
(MI MEAS (S' (MIS' (MIS) 

2.5-10.0 
15.3~29.3 
10.0-29.3 

OEPfH INT 
'MI 

2.5-12.5 
11.5-29.3 
10.0-29.3 

4 0.006 
1 0.015 
9 0.012 

1t05 ( 3 ~, 411. 
580 ( 546, 618) 
51t8 ( 521, 51U 

FIRST P 'RRI VA L 
NO I-NCPT VEL UHC INT 

MFAS (5) (MIS) CM/S) 
5 0.005 961 ( 8~1,101tO) 
6 0.006 906 ( 818, 936) 
9 0.002 801 ( lf9, 8371 

5 
VEL 

OV5. 

DEPTH l~T p 

VFL 
(MIS) 
961 
906 

OEPTH IMT OE~)ITY 

ItO 5 
580 

(4) 

2.5-10.0 
15.0-29.3 

OEPTH . 
(M) (M' (G/CC) 

2.5-12.5 9.8 i.78 
11.5-29.3 24.0 2.10 

FIRST SPEAK 
I He-P-T VE-l " UNC --INT -""" 

(S) (MIS) (MIS) 

~.G09 
O.O~~ 
O.OZO 

SHEAR 
MOD 

(BAKS) 
£930 
7010 

31t1t ( 331t, 355) 
586 ( 502, 104' 
554 ( 501, 610) 

BULK pots SONS 
MOO RATIO 

( BARS) 
" 12600 0.392 

1840 0.153 
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TABLE 36 

INTERVAL VELOCITIES AND ELASTIC MODULI 

SITE NO. 25 Oll VEl SAL T WO~KS 
FIRST S 'RRI VAL. 

DEPTH INT NO INCPT VEL UNC INT 
UU MEAS " es. eM/S) ( M/SI 

2.0- 8.0 It 0.016 195 e 186, 2041 
10.0-12.8 3 0.018 265 I 21tlt, 291"' 

FI:tST P lRIHVAl 
DEPTH INT NO INCPT 

eM' MEAS ( S. 
4.0- 1.0 3 0.006 
8.0-12.8 It 0.008 

5 
VEL 

(MIS I 
195 
265 

DEPTH INT P 
VEL 

I MI (MIS' 
2.0- 8.0 1070 

10.0-12.8 1510 

VEL UNC tNT 
, M/SI 'M/SI 
1070 ( 896,1320' 
1510 I1ft20,1770' 

~EPT~ INT DENSITY 
DEPTH 

e M I (MI ( G Ie e I 
4.0- 8.0 3.0 1.9ft 
8.0-12.8 12.0 2.13 

FIRST SPEAK 
t~CPT 

( S I 

0.012 
0.026 

S-teAR 
MOD 

(BARS I 
141 

1500 

VEL J~ INT 
IM/SI eM/S. 

193 ( 182, 201. 
2 71 C 2 67, 2 7 ~ • 

BUlK POISSONS 
MO) RAT! 0 

fBARS:) 
21 Z 00 O. 48 3' 
50700 0.1t85 



TABLE 37 

INTERVAL VELOCITIES AND ELASTIC M!lDUL I 

SITE NO. 26 COR TE "ADER A 
FIRST S 'RltIVAL FIRST 5 PEAK 

DEPTH (NT NO INCPT VEL UNC INT I~CPT VEL JNC INT 
("I MElS (SI ( MISI « MIS' ( S' (M/SI (M/SI 

2.5-12.5 5 0.001 162 ( 144. 3821 0.016 362 « )49. 375. 
14.5-22.3 5 0.003 371 ( 354, 404) 0.011 359 ( 330. 395. 
24.0-30.3 4 0.031 716 ( 606. 815' 0.046 741 ( 666, 835. 
10.,0-30.3 11 0.010 422 C 403, 444) l.021 1t't6 ( 427. ~~,. 

FIRST P ARRIVAL 
DEPTH tNT NO INCPT VEL UN: I NT 

~ (M' NElS ( SI (MIS' (MIS I w 
0\ 2.5-14.5 6 0.010 1190 (1160.12301 

16.0-28.0 7 0.013 1530 C 1440. 1630 ) 
10.0-3 O. 3 11 0.012 1370 (1310.1440. 

S DEPTH tNT P DEPT~ INT OE~StTV S~~lR SULK POtSSO"s 
VEL VEL DEPTH "DO MOO RAflO 

(M/SI ( NI . (MIS' (". (". (G/::' (BAR 51 rBAIt 51 
362 2.5-12.5 1190 2.5-14.5 9.1 2.31 3040 28900 o. ,It, 
311 14.5-22.3 1530 16.0-28.0 16.1 Z .31 3300 49500 0.467 
116 24.0-30.3 1521 16.0-28.0 30.0 2.25 11500 37100 0.)59 
422 10.0-30.3 1370 10.0-30.3 16.1 l.31 ~130 38000 0.4,.,8 
422 10.0-30.3 1370 10.0-30.3 30.0 2.25 4020 37000 0.'''8 



TABLE 38 

tNTE~VAl VELOCITIES AND ELASTIC MOOULI 

SITE NO. 21 MI TCHELL PAItK 
Flit S r 5 _ RR I VAl FIRST S PE AI{ 

DEPTH INT NO tNCPT VEL UNC INT I~CPT VEL J He l~T 
1M. MeAS CSt ("1/51 e MIS) e s. (M/SI IM/sa 

5. ~15.0 5 0.001 210 ( 262, 279 I 0.011t 246 ( 236. 256. 
11.5-22.5 3 -.004 226 ( 226. 226. 0.009 236 C 230, 2~)' 
25.0-30.0 3 0.018 Z 93 ( 283. 3 () 3 , 0.021 292 ( 283. 303. 
10.0-30.0 9 0.005 256 C 251, 2611 0.018 26~ C l60. 2!»J) 

.... FIRST P AlutVAL 
w DEPTH INT ND t~CPT VEL UNC INT 
" (M. MEAS lSI IM/S) (MIS I 

5.0-15.0 5 0.006 1530 e 1450,16101 
11.5-30.0 6 0.006 1610 (1540.1680. 
10. 0-30. 0 9 0.006 1640 (1610,1680) 

S OEPTH tNT P DEPTH INT DE~StTY SHEAR BULK pot SSOtfS 
VEL VEL DEPTH .. lD MOD R.ATtO 

I M/SI 041 (M/SI (M) CM) (G/ec) (BAR.SI (BARS) 
210 5.0-15.0 1530 5.0- L5.3 9.8 2.01 1520 46400 0.1t8~ 

226 11.5-22.5 1610 17.5-30.0 18.3 1.91 917 48100 0.1,.90 
293 25.0-30.0 1610 11.5- 30.0 0.lt83 
256 10.0-30.0 1640 10.0-30.0 18.3 1.91 1260 49900 0.488 



TABLE 39 

I~TERVll VELOCITIES A~D ELASTIC MODULt 

StTE NO. 28 FOOTHILLS PARK 
FIRST S ARRI VAl FIRST SPEAK 

DEPTH INT NO INCPT VEL UNC tNT l .. CPT V:L JNC I NT 
UU MEAS (5 ) U4/S) (MIS) ( S) tM/St (~/S) 

2.5-10.0 4 0.00lt 406 ( 378, 437t 0.005 32 1 ( 3 06, 33 7 ) 
12.5-29.0 8 0.016 191 ( 116, 806. 0.023 801 ( 7~3, 883. 
10.0-29.0 9 0.015 116 ( 762, 1901 l.024 822 ( 170, 882) 

~ FIRST P ARRIVAL 
w DEPTH tNT NO INePT VEL tNC tNT 00 

(M' MEAS CSt C MIS) (~/S. 

2.5-12.5 5 0.005 800 , 754, 852t 
15.0-29.0 1 0.016 2640 (2450,2860) 
10.0-29.0 9 0.014 2280 (2140,2450) 

S DEPTH t .. T /) [)E"T~ INT DE !\lSI TY SHEAIt BULl< POlS 50 .. S 
VEL VEL OEPTH "lJO -.t)!) luriO 

(MIS) OU «HIS' ( fill J (M! (G/CC~ «B ~ ~S~ g8IU~S! 

406 7..5-1000 8:00 2" 5-12.5 6.4 l,, 3ft ~ 8i:V () ;, ~ 2~ 00327 
791 12.5 - 29.0 2640 1 5 ", 0-2Q.O 28., 0 2 ~ 57 t 6HilCll ~5100(l 00 45() 
176 10 .. 0 --·29. (j 2~80 HY, O-d! QoO 28 ,,0 2 05 7 15 5 00 H~CHHp (}Q 4--~ 5 



TABLE 40 

INTE~VAl VELOCITIES AND ELASTIC M~OUll 

SITE NO. 29 SIERRA ~JRE~A 
FIRST S ~RRIVAL FIRST SPEAK 

OEPTH tNf ND tM:PT VEL UNC I NT I~CPT VEL UNC I-'T 
(M) ~EAS (S) (MIS) f MIS. ( S' (MIS) 'MIS) 

2.5-12.5 5 0.005 560 ( 511, 611. 0.009 511 ( 468, 5611 
15.0-30.0 1 0.008 739 ( 691. 794. D. 016 761 , 702, 831. 
10.0-30.0 9 0.010 179 ( 133, 832. 0.015 742 ( ~95, 7(1) 

.... fIRST P ARRIVAL 
I.tJ OEPnt INT NJ INCPT VEL UNC INT 
\D 'M' MEAS , SI U4/S' (MISt 

2.5-12.5 5 0.004 1160 U 150,1110' 
15.0-30.0 7 0.009 2100 (1990, 2210. 
10.0-30.0 9 0.008 1990 n 910, 2070t 

S DEPTH tNT P DEPTH INT DENS ITt S liE Aft SUL< POISSJ~S 
VEL VEL OE PT-i MOO MOt) RAf fO 

(MIS) (M' 'MIS ) ( ~. C rol) (G l ee p ( BA~ SI ~SlR S ) 
560 2. 5-12.5 116 0 2 ,, 5 -12.5 b .4- 2 .. 1 1 6 6 30 19 () (10 0 .. 348' 
739 15 " 0 - 30 .. () 21 00 15 •. c- 30 . 0 3,0 . 0 l .. t1 lt~(} O 19500 0 .. 429-
779 10 .. 0 -3QCl 0 1991l lCl " (~ -3 0"i) 3~ t"t :f 7. ... T 1 3,200 6lH ao fi "A ()9 



TABLE 41 

INTERVAL VELOCITIES AND ELASTIC "O)utl 

SI TE NO. 30 PULGAS TUNNEL 
FIRST S ARltVAL FIRST S !tEAK OEPTH INT NO INePT VEL UNC INT INCPT V:L UNC INT 

C "' 
"EAS , S) CMIS' ("'S. (S I Pf/S' (~/St 

Z.5-15.0 6 0.007 ~Z5 ( 4Z0, 431' 0.013 415 e 409, 421' 11.5-22.5 3 0.008 451 ( ~29, 415t 0.017 495 ( 495, ~95' 25.0-30.0 3 0.015 552 ( 530, 516' 0.025 619 ( 55"3, 70~t 10.0-30.0 9 0.013 525 e 509, 542. 0.021 5&9 ( 549, 59)) 

.... FIRST P ARRIVAL 
~ DEPTH tNT NO tNCPT VEL UNC INT 0 

eM' "EAS (S' ("'S) ("'S) 
2.5-20.0 8 0.00lt 810 ( 116, 8411 

22.5-30.0 ~ 0.022 2410 (2450, 2500. 
10.0-30.0 9 0.008 1060 , 966,1180' 

S DEPTH INT P DEPTH INT DENSITt SHEAR BJLI( POISSO'4S VEL VEL DEPTH MOO "00 ~ATIO (~/S ) 
( "' e "'SI (",. ( "I (G/ce) «BARS' ,BA~S I 425 2.5-15. e 810 2.5-Z0.() 1.9 Z. 2 /t- 4060 9 310 0.310 451 17.5-22.5 810 2.5-20.0 0 ., 275 552 25. 0-30. 0 2470 ZZ . 5-30.() 29.J 2 . ()5 6260 1!70 00 0 01.:1-14 525 10.0-30.0 1060 10.0-30.0 Z9 o() 2 .. 05 5 ~ 60 r5 600 00 33\ 3 



TABLE 42 

INTERV_l VELOCITIES ANO ELASTIC MODULI 

StTE NO. 31 fRENCH"A~ S CP EEl( 
fIRST S APRIVAL f I~ST SPEAK 

DEPTH INT NO INePT VEL U ... C tNT [~CPT VEL JNC I~" 
(M. MEAS (S' (MIS. (MIS. « S ) '~/SI (~/S) 

2.5-10.0 .. -.001 261 ( 259, 2161 :l.00" 267 ( l65, 27:» 
12.5-19.4 4 0.022 612-« 610, 615. 0.029 609 ( 607, 6111 
21.3-25.3 3 0.045 1940 (1930,1940t 0.052 1930 (1920, 1930. 
10.0-29.2 10 0.026 761 ( 712, 818. 0.031 116 ( 663, 777) 

.... F I ~ S T P l R R t VAL . 
~ OEPTH tNT NO tNCPT VEL UNe INT .... , ... MEAS ( S. e MIS. eM/SI 

2.5-10.0 4 0.003 892 ( 844, 9451 
12.5-19.4 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' 

5 DE PTH I NT P DEPTH tNT DENSITf SHEAR BJlK POISS)'fS 
VEL VEL DEPTH MOO MOO RATIO 

(MIS' ( M) (MISt ( M) ( M: fG/CC ~ ~ rHU~S . Cat»~ 5 G 

261 2.5- 10.0 · 892 2,,5- 10o() C .. {~ l .. f\ 5 l32 0 !3000 00 (·51 
612 12.5 -1 9 .. 4 2260 12 <I~- 1 9 .. 4 l2 .. B 2 "t 2 19~O CJ:150a 0 0 460 

1940 21.3--25.3 3900 2 L . 3- 29.2 O ~ 336 
761 10 .. 0-29 .,2 26 90 10 " 0-- 29. 2 12"B Z" l 7. ~2 3()O B10 0 0 0",(·56. 
761 10.0-29 . 2: 2690 1 (.i. ~ O-29.2 29 ... 2 l. '5 ?: l '/- ~ 0 0 rf.t:'. 'J!J C} n ~5~ 



TABLE 43 

INTERV-L VELOCITIES AND ELASTIC MODULI 

SITE NO. 32 HAlF~OON 8~Y TERRACE 
FIRST 5 ARRIVAL fIRST S 'EAK DEPTH tNT Nl I-tCPT VEL UN: I NT INCPT VEL UNC INT ( M) MEAS (S. (MIS) (MIS) ( SI (~/S ) (MIS) 

2.5-22.5 9 0.001 338 (334, 31t3) O.Ol~ 336 ( 332, 341) 25.0-29.6 3 0.041 650 ( 630, 612' ().055 152 ( ~60, 815. 10.0-29.6 9 0.012 381t ( 369. 401. l.024 399 ( 382, 418) 
t-' 
~ 

FIRST P ~RRIVAl N 

DEPTH INT NO INCPT VEL U'fC I NT 
(M) MEAS C S • (MIS) CM/S) 

5.0-29.6 11 0.006 1650 11610, 1680. 
10.0-29.6 9 0.006 1630 (1590. 16601 

5 DEPTH INT P DEPTH INT OENS ITt SHEAR BUL( POISS1'fS VEL VEL l:PT" 't1D MOD RATIO (M/Sf CM) (."/5 ) CMI eM) tG/ce. (BAR S) fBAlt S) 338 2. 5-22.5 1650 5.0-29.6 6.4 1.88 2L60 48400 0.~18 650 25.0-29.6 1650 5.0- 29.6 0 ,, 408 384 10.0-29.6 1630 lO.O-29.~ o .,l~l"a 



TABLE 44 

INTERV.l VELOCITIES AND ELASTIC MOOOll 

SI TF. NO. 33 VISTA GRANDE 
fIRST S ARRIVAL FIRST S ~E.I( 

OEPTH tNT NO INtPT VEL UNC INT ."CPT VEL JPC tNT 
(M' MEAS (s t (MIS t eM/S' f S' (MIS' e~/s, 

2.5-10.0 4 0.003 251 « 249, 254. 0.008 245 I 240. 252) 
12.5-20.0 3 0.024 488 ( 486, 489) 3.029 486 « 485, 488) 
22.,5-30.0 4 0.054 1230 (1230,1230) 0.~6 687 « 595, 813) 
1 O. 0-3 0.0 8 0.027 538 ( 502, 579' 3.029 479 ( ~ 5 9, It 99) 

.... FI~ST P ARRIVAL 
~ 
w OEPTH tNT NO INtPT VEL UNC tNT .... ME'S IS • I '4/S) IM/S) 

2.5-10.0 4 0.005 862 ( 821, 901'1 
12.5-20.0 3 0.013 1610 (1350.1980 t 
22.5-30.0 4 0.032 3410 (2800,4580) 
10.0-30.0 8 0.004 162 ( 688, 8551 

S DEPTH I .. T ~ DEPTH INT O:"SI Tt SHeA~ BJLK POI SS~"S 
VEL VEL DEPTH MOl) '4()D RATIO 

( M/SI OH I MISI 'M' 'MI (G/ce, (BAitS J fBARSI 
251 2.5-10.0 862 2.5-10.0 0.453 
488 12.5-20.0 1610 12.5-20.0 0.449 

1230 22.5-30.0 3410 22.5-30.0 26.0 2.30 34600 231000 0.429 
538 10.0-30.0 162 10.0-30.0 26.0 2.30 6670 4500 0.004 



" 

TABLE 45 

INTERVll V~lOCITIES AND ELASTIC ~ODULI 

SITE NO. 31t '4OPRISON CANYON 
FIR ST S A~\ IVAL FI,.ST S !tEAl( 

DEPTH INT Nt) INePT VEL UNC I NT I~CPT VEL UNC I-.T 
(MI MEAS ( S t PI/SI (MIS t ( S I C~/S ) (14/S • 

5.0-12.5 4 0.015 531 ( 503, 576. 0.019 417 ( 452, 504. 
15.0-29.9 1 0.026 1090 (1050,11301 0.033 10ltO (l()l0, 10601 
10.0-29.9 9 0.025 10ltO ( 991t,1090' 0.031 956 ( C) 23, 9911 

I-' 
FI~ST P lRIHVAl ~ 

"" DEPTH INT NO INCPT VEL UNC tNT 
(M' MEAS (St C "IS I" (MIS' 

5.0-12.5 It 0.001t 1740 (1580,19301 
15.0-29.9 7 0.001 3130 (2920,3360' 
10.0-29.9 9 0.001 3110 (292 0. 333 0 I 

S DEPTH INT P DEPTH tNT OENSI Tt SHEAR 8lA.1( POISSllfS 
YEl VEL DEPTH ~t]D -tlD fUTI) 

(MIS' 0'1 (M/SI ( MI (MI ('i/CCI ( 8A~ S J (8ARS' 
531 5.0-12.5 1740 5.0-12.5 0.447 

1090 15.0-29.9 3130 15.0-29.9 23.2 2.20 26100 180000 ().431 
1040 10.0-29.9 31-10 10. D~ 29. 9 23.2 2.20 ~)SOO fSl()()O 0.437 



.... 
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TABLE 46 

INTEPVAL VELOCITIES AND ELASTIC MODULI 

SITE NO. 35 ~AKE ME\CFD COU~T~Y CLUS 
FIRST S A~RIVAL 

DEPTH INT NO INCPT VEL U"tC INT 
(M) MEAS (S I 04/S) ( MIS) 

7.5-29.3 10 0.012 567 ( 561, 572. 
10.0-29.3 9 0.012 558 ( 554, 563) 

FIRST P ,,'UIV"L 
DEPTH tNT NO t t«: PT 

(MI MEAS (SI 
10.0-29.3 9 0.013 

S 
VEL 

(MIS) 
561 
558 

DEPTH INT P 
VEL 

(MI (MIS) 
7.5-29.3 1300 

10. 0-29. 3 1298 

VEL UNC I NT 
(MIS' C MIS) 
13GO (1260,13~1 

DEPTH tNT OENSITY 
DEPTH 

UU (M) (Glee I 
10.0-29.3 10.1 1.91 
10.0-29.3 10.1 1.91 

I~CPT 

( S' 

).016 
0.017 

SHE AP, 
MOO 

(eARS' 
6330 
6160 

FIPSf SPEAK 
VEL U~C ' ... T 

(MIS) (MIS) 

568 ( 563, 513) 
575 ( 570, 579. 

8JlK POISS)~S 
MOO RATt:J 

(8A~S • 
2~800 0.382 
25000 , 0.386 
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