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| KLEINFELDER
i ’ Bright People. Right Solutions.

i

September 29, 2011
Project No. 121627

Pacific Gas & Electric Company
Geosciences

245 Market Street, Mail Code N4C
P.O. Box 740000

San Francisco, California 94177

Attentjon:|Redacted

SUBJECT: Geotechnical Evaluation (Update 1)
Pacific Gas and Electric Companyv
Gas Transmission Line 132 |Redacted
South San Francisco, California

Dear|Redacted

Per your request, Kleinfelder evaluated liquefaction hazard near the existing Pacific Gas
& Electric Company (PG&E) Gas Transmission Line 132 in the vicinity of [Redacted
Redacted in South San Francisco, California. Our services were authorized by
PG&E Contract Work Authorization (CWA) No. 245, dated August 31, 2011.

A letter report of a less extensive evaluation was submitted on September 7, 2011. In
response to input from the PG&E design team, the evaluation reported herein expands
upon and supersedes the conclusions contained in the September 7 report.

BACKGROUND INFORMATION

We understand that in the vicinity of|Redacted the top of the 30-inch
diameter pipeline is about 3 feet below existing grade. A design team including

|Redacted land others (under separate contract to PG&E) is evaluating the
effects of seismicallv-induced soil liquefaction on the existing pipeline. To support this
evaluation, |Redacted and PG&E requested that Kleinfelder review available
geotechnical information and evaluate the liauefaction hazard ajong the pipeline
alignment in the immediate vicinity ofi Redacted . PG&E provided the
following information for use in our evaluation.

Redacted

. Photoi rai hic map of the pipeline alignment in the immediate vicinity of]
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¢ Mapped liquefaction hazard, interpreted by PG&E, in the Redacted vicinity

with the pipeline alignment superimposed. According to PG&E, the liquefaction
hazard map is derived from a geographic information system (GIS) database that
is published on the Association of Bay Area Governments (ABAG) website.
According to the ABAG website, the liquefaction hazard i i
States Geological Survey (USGS) Open-File Report NosJRe‘j"J‘Cted

The PG&E liquefaction hazard map identifies the|Redacted | to be an
area of “moderate to high” liquefaction susceptibility.

Kleinfelder’s liquefaction hazard evaluation was based on the pipeline information
described above and on geotechnical information presented in reports by other
consultants. For this assignment, Kleinfelder did not conduct a subsurface exploration
and laboratory testing program to evaluate subsurface conditions. Geotechnical
information used in our evaluation is contained in the following geotechnical
investigation reports prepared by others for the Bay Area Rapid Transit (BART) system
extension to San Francisco International Airport (SFO).

¢ Harding Lawson Associates (HLA, 1999), “Final Design Phase Submittal —
Geotechnical Engineering Design Report, BART Extension to SFO — Module 2,
Contract 12YC-120, San Mateo County, California,” prepared for HNTB
Corporation, March 25, 1999.

¢ Geotechnical Consultants, Inc. (GTC, 1995), “San Francisco Bay Area Rapid
Transit District Proposed SFO Extension — Geotechnical Data Report, Segment
No. 1,” prepared for Bay Area Transit Consultants, January, 1995.

The above-referenced geotechnical reports include boring logs and the results of cone
penetration tests (CPTs) conducted along the alignment of the BART SFO extension.
As shown on Plate 1, Line 132 rouahlv narallels the BART SFO Extension along much
of its alignment in the vicinity of|Redacted | with explorations generally
located within 50 to 850 feet of the mapped Line 132 location.

ASSUMPTIONS

Key assumptions employed in our evaluation are summarized below.

¢ The subsurface conditions (soil stratigraphy and groundwater conditions) along
the BART SFO Extension alignment, as shown on the subsurface profile
drawings in Appendix A and on the boring logs in Appendix B of this report,
adequately represent the subsurface conditions along the Line 132 alignment.
Note that the explorations (borings and CPTs) conducted for the BART SFO
Extension project are widely spaced (generally about 300 to 500 feet apart) and
are located up to 850 feet from the mapped location of Line 132 (see Plate 1).
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¢ The reported “design” groundwater depth, shown on the Appendix B subsurface
profile drawings, represents a conservative groundwater depth for liquefaction
evaluation purposes.

SUBSURFACE CONDITIONS

Subsurface conditions described in this report are based on information contained in the
above-referenced 1999 HLA and 1995 GTC geotechnical reports. It should be noted
that most of the HLA and GTC explorations considered in our analyses are far enough
away from the pipeline such that our evaluation cannot be considered site-specific. As
such, our assumptions of similar soil profile are approximate at best.

According to the 1999 HLA report, the| - 2cte at the time of the 1999

reporting was about 8 to 10 feet deep and lined with rip-rap. Currently, the creek
channel is lined with concrete.

The 1999 HLA report includes a geologic map of the site that is based on USGS Open-
File Report No This geologic map identifies the mapped zone of “moderate to
high” liquefaction susceptibility (from the PG&E map described above) at[Redacted |

as Holocene-age alluvial fan deposits, described as “medium dense to dense,
gravelly sand or sandy gravel that generally grades upward to sandy or silty clay.”

Generalized subsurface conditions, including stratigraphy and design groundwater
depth, are illustrated on the Plan and Profile sheets in Appendix A. The Appendix A
Plan and Profile sheets are taken directly from the 1999 HLA report.

In the vicinity of the pipeline crossing, the HLA report describes localized deposits of
artificial fill consisting of clay, silt, sand, and gravel that overlie recent alluvial sediments
and[Redacte formation soils. At our analysis locations in the immediate vicinity of the
creek crossing, the fill materials are reported to be up to about 5 feet thick. The
alluvium is reported to range in thickness from less than a few feet at the mapped
margins of the alluvium to 45 to 55 feet and consists of medium dense silty sand, clayey
sand, and poorly-graded sand with silt interlayered with medium stiff to stiff fat clay,
sandy lean clay and silt. Underlying the alluvium the HLA and GTC borings and CPTs
show dense to very dense sands and stiff to very stiff clays of the Colma formation.

Groundwater depths used in our analyses are based on the design groundwater depths
reported in the 1999 HLA geotechnical report. At the boring locations used in our
analyses, the design groundwater depth generally varies from about 14 to 22 feet below
ground surface. The design groundwater level is based on groundwater observations
made during drilling and on long-term measurements in standpipe piezometers
(observation wells) by HLA. We note that the “design” groundwater depths reported by
HLA and as illustrated in Appendix A, are up to 5 to 10 feet higher than the high water
level measurements from borings and observation wells reported in the 1999 HLA
report.
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LIQUEFACTION ANALYSIS METHODOLOGY AND RESULTS

In the past decade, several concentrated efforts have been made to establish a uniform
guideline for field-based, simplified liquefaction analyses. Youd et al. (2001) ' published
general guidelines for liquefaction analyses, which presented the consensus of a task
committee comprising more than 20 members from all over the country. Subsequent
earthquakes in Turkey and Taiwan provided additional data to researchers, especially
for low plasticity clays and silts, which resulted in significant modifications to liquefaction
evaluation methods, especially for soils with higher fines contents. Two of the most
widely used methods have been presented by Seed et al. (2003) % and Idriss and
Boulanger (2008)°>. Based on the above discussions, liquefaction potential analyses
were performed using the methods proposed by Seed et al. (2003) and Idriss and
Boulanger (2008) using the standard penetration test (SPT) data and CPT data reported
in the 1995 GTC and 1999 HLA reports. It should be noted that these methods of
analyses are deterministic in nature and do not address the probability of liquefaction
occurring at the site.

In order to perform liquefaction analyses, estimates of earthquake magnitude and peak
ground acceleration (PGA) are needed. Using the USGS interactive deaggreagation
website*, a modal earthquake magnitude M , = 8.0 representing a seismic event on the
San Andreas fault was estimated and used in the analysis. PGA for our liquefaction
analyses was taken as Sps/2.5 (0.56g), where Sps was estimated using the USGS Java
ground motion parameter calculator’ assuming a Site Class D.

The USGS Java calculator is based on USGS 2002 ground motion maps. It should be
noted that S ps = 2/3-Sys, where S s is the spectral acceleration at a period of 0.2
second for the Maximum Considered Earthquake (MCE). According to 2010 California
Building Code (CBC), the MCE is defined as the smaller of the probabilistic value and
150% of the median deterministic value from the controlling fault. The probabilistic
value corresponds to 2 percent probability in 50 years (return period of about 2,475
years). In order to estimate PGA for other return periods, a site-specific probabilistic
seismic hazard analysis (PSHA) should be performed. However, in lieu of site-specific

! Youd, T.L., Idriss, .M. Andrus, R.D. Arango, 1., Castro, G., Christian, J.T., Dobry, R., Liam Finn, W.D.L.,
Harder, L.F., Jr., Hynes, M.E., Ishihara, K., Koester, J.P., Liao, 8.8.C., Marcuson, W.F_ lll, Martin, G.R.,
Mitchell, J.K., Moriwaki, Y., Power, M.S., Robertson, P.K., Seed, R.B., Stokoe, K.H., Il (2001),
Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER/NSF
Workshops on Evaluation of Liquefaction Resistance of Soils, ASCE, Journal of Geotechnical and
Geoenvironmental Engineering, V. 127, No. 10, p 817-833.

2 Seed, R.B, Cetin, K.O., Moss, R.E.S., Kammerer, A M., Wu, J., Pestana, J.M., Riemer, M.F., Sancio,
R.B., Bray, J.D., Kayen, R.E., and Faris, A. (2003), “Recent Advances in Soil Liquefaction Engineering: A
Unified and Consistent Framework,” 26th Annual ASCE Los Angeles Geotechnical Spring Seminar, Long
Beach, California, April 30, 2003.

® |driss, I. M. and Boulanger, R.W. (2008), “Soil Liquefaction During Earthquakes,” Monograph MNO-12,
Earthquake Engineering Research Institute, Oakland, California.

4 https://gechazards.usgs.gov/deaggint/2008/
> http://earthquake.usgs.gov/hazards/designmaps/javacalc.php
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PSHA, the USGS website for interactive deaggregation may be used for probabilities of
exceedance of 1-, 2-, 5-, 10-, 20-, and 50-percent in 30, 50, 75, 100, and 200 years.

Groundwater depths used in our analyses are based on the design groundwater depths
reported in the 1999 HLA geotechnical report, and as illustrated in Appendix A. The
profile drawings in Appendix A include data from the 1995 GTC report.

The evaluation of liquefaction in response to an earthquake is based on a comparison
of a soil©s resistance to liquefaction and the cyclic load or demand placed on the soil by
the earthquake. A safety factor against liquefaction is commonly defined as the ratio of
the cyclic shear stress required to cause liquefaction (cyclic resistance ratio, or CRR) to
the equivalent cyclic shear stress induced by the earthquake (cyclic stress ratio, or
CSR). Per California Geological Survey Special Publication 117A, if the calculated
safety factor against liquefaction (i.e., the ratio CRR/CSR) is less than about 1.3 the soil
is considered to be liquefiable for design purposes.

A summary of liquefaction analysis results for PGA = 0.56g is presented in Table 1.

The information presented in Table 1 is ordered from north to south, beginning with CPT
No. C-16, in the vicinity of the South San Francisco BART station at Sta. 427+90, and
ending with C-41, at Sta. 347+75. Table 1 also presents approximate distances from
the previous borings and/or CPTs and approximate distance of each boring or CPT from
the pipeline. Using the distance between borings/CPTs and difference in total
settlements between these borings/CPTs, an estimate of differential settlement over a
development length may be estimated.
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Table 1. Summary of Liquefaction Settlement Analysis Results (PGA = 0.569)

Computed
Liquefaction
Distance | Approximate Settlement
Station from Distance Liquefiable | (inches) and
(BART Previous from Depth Computed
SFO Exploration | Pipeline 132 | Exploration Interval Safety
Project) (feet) (feet) ) Depth (feet) (feet) Factor ®
) i _ Not parallel ) 18.5-21.5 2t0 3"
C-16427+90 to pipeline 30 245-265 | (FOS<05)
B-15 425+00 140 Not parallel 51.5 17-235 "to2
to pipeline (FOS <0.5)
< »
B-107 423+80 120 Not parallel 61 20-23 =1
to pipeline (FOS <0.5)
C-24 431+60 220 Not parallel 25 - nil
to pipeline
N 17.5-18.5 17"to 2"
B-18 421+40 20 300 (L) 815 335 _ 38 (FOS < 0.5)
C-27 417+80 360 250 (L) 20 -- nil
B-23 414+50 330 200 (L) 51 17 — 21 Tto2
(FOS < 0.5)
26 — 28 2"t0 3
C-29 411+80 270 200 (L) 42 34— 36 (FOS < 0.5)
1” to 21!
B-24 408+25 355 250 (L) 50.5 33-40
(FOS < 0.5)
S 1”
C-30404+90 335 300 (L) 25 18 — 21
(FOS < 0.5)
19 - 21 3 to 5
C-31401+75 315 400 (L) 50 305-315 FOS <05
375-49 | ! o
18-215 2"to 4"
B-25 4(1+65 10 400 (L) 515 o5 _ 35 (FOS <0.5)
18 — 21 2"t0 3
- g
C-32 398+00 365 450 (L) 50 40 _ 435 (FOS < 0.5)
20 - 26 2"to 4"
- g i
B-26 395+00 300 450 (L) 815 30.5— 34 (FOS < 0.5)
20 - 26 17"to 2"
B-202 391+90 310 400 (L) 61 40 — 44 (FOS <0.7)
B-27 388+30 360 300 (L) 51 -- nil
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Computed
Liquefaction

Distance

Distance
from

from
Previous
Exploration
(feet)

Station

Project) (feet)

Approximate

Pipeline 132 | Exploration
Depth (feet)

Liquefiable

Depth
Interval
(feet)

Settlement
(inches) and
Computed

Safety
Factor ®

B-28 382+80 550 150 (L) - nil
21.5-25
1 20-33 2" to 6
C-36 3719+10 370 <50 50 505 44 05 <08)
46.5-49.5
28.5-335 2" to 3"
B-29 375+30 380 <50 70 435465 | ros<os)
1 32 - 36 1" to 2"
C-37 3711+50 380 200 (R) 50 44546 FO5<08)
B-30 366+90 460 450 (R) 515 - nil
| 24 - 28 17 to 2"
B-203 364+00 290 600 (R) 56 46,5 49 05 <08)
B-31 358+85 515 850 (R) 515 - nil
C-39 358+65 20 850 (R) 29 - nil
< ki
C-40 385+50 315 Not parallel 26 16— 15 =1
to pipeline (FOS < 0.5)
B-204 354+00 150 Not parallel 60.5 16.5— 27.5 Ftod
to pipeline (FOS <0.5)
B-32 350+30 370 Not parallel 515 - nil
to pipeline
< ki
C-41 347+75 255 Not parallel 38 32 - 37 <1
to pipeline (FOS < 0.5)

Notes on Table 1:

(1) Approximate horizontal distance from pipeline alignment. Offset noted in left (L) or right
(R) direction. See Plate 1 for locations.

(2) Exploration does not fully penetrate alluvium.

(3) Factor of safety against liquefaction triggering.

Based on our analyses, granular alluvial soils below the design groundwater level tend
to be susceptible to liquefaction in the event of the earthquake scenario described
above. At a given location along the pipeline alignment the total thickness of granular
alluvium is expected to vary. At the HLA and GTC exploration locations that we
analyzed, we estimate that up to 2 to 6 inches of total liquefaction-induced settlement
can be expected during the earthquake scenario described above. In general,
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depending on the pipe location, the differential settlement due to liquefaction could be
on the order of 1 to 4 inches over 50 feet. At some locations such as B-18 and C-24,
the differential settlements are up to about 2 inches over 20 feet. Similarly, differential
settlement between C-31 and B-25 is about 1 inch for 10 feet. Our estimates are based
on site conditions and the design groundwater elevations as reported in the 1999 HLA
report.

As noted in Table 1, where liquefiable soils are identified for PGA = 0.56g the computed
factor of safety against liquefaction is usually less than about 0.5. To investigate the
effect of lower PGAs on liquefaction triggering and computed liquefaction settlement, we
compared the results of our analyses with PGA = 0.56g at selected locations to analysis
results for PGA = 0.2g and PGA = 0.4g. The results of these analyses are summarized
below in Table 2.

Table 2. Comparison of Liquefaction Settiement with Variable PGA at Selected
Locations

Settlement
Station | (inches)
C-31 401+75 3"t05<(0.53"t05°49052"t04"40.7
B-25 401+65 2°t04"<(3.52"t04"9051"t04°0.5t0 1.1
B-26 395+00 2°t04"<(.52"t04"49051"t02"(.5t01.0
B-29 315+30 2°t03"<(.52"t03"49051"t03"(.5t00.8
B-204 3p4+00 3't04"<(0.52"t04°4906 1"t02"0.5t0 0.9

Based on the results presented in Table 2, the computed safety factor against
liquefaction triggering and computed range in liquefaction settlement is largely
unchanged when PGA is reduced from 0.56g to 0.4g. However, for PGA = 0.2g the
computed safety factor begins to approach or exceed 1.0, and the corresponding
liquefaction settlement is reduced.

As noted above, at the locations of our analyses the design groundwater depth
generally varies from about 14 to 22 feet below ground surface. Liquefaction hazard is
not a design issue at depths above the design groundwater depth. If thejRedacted
channel invert is 8 to 10 feet deep in the vicinity of the pipeline crossing, as described
above, then the top of liquefiable soils is estimated to be 8 to 11 feet below the channel
invert. We consider this depth interval to be too great for lateral spreading caused by
liquefaction to occur.

LIMITATIONS

This work was performed in a manner consistent with that level of care and skill
ordinarily exercised by other members of Kleinfelder’'s profession practicing in the same

121627 (OAK11R058)/es Page 8 of 9 September 29, 2011
Copyright 2011 Kleinfelder

KLEINFELDER 1330 Broadway, Suite 1200, Oakland, CA 94612 p|510.628.9000 f]510.628.9009

SB GT&S 0047478



SanBrunoGT-LineRuptureinvestigation_DR_CPUC_213-Q03Atch01

locality, under similar conditions and at the date the services are provided. Our
conclusions, opinions, and recommendations are based on a limited number of
observations and data reported by Geotechnical Consultants, Inc. in 1995 and Harding
Lawson Associates in 1999. It is possible that conditions could vary between or beyond
the data evaluated. Kleinfelder makes no other representation, guarantee, or warranty,
express or implied, regarding the services, communication (oral or written), report,
opinion, or instrument of service provided.

The borings and CPTs used in our analyses were conducted 13 to 17 years ago and
anywhere from about 50 to over 800 feet away from the pipeline alignment. Kleinfelder
makes no warranty as to the applicability or usefulness of the information from the 1995
GTC and 1999 HLA reports for the purposes of the pipeline study. Kleinfelder
recommends that the analyses and conclusions developed during this study be
confirmed with site-specific subsurface information collected during a subsurface
exploration and laboratory testing program directed toward evaluating liquefaction along
the pipeline alignment.

ATTACHMENTS

The following are attached and complete this report:

e Plate 1, Site Plan
¢ Appendix A, Plan and Profile Sheets by HLA (1999).
e Appendix B, Boring Logs and CPT Results by GTC (1995) and HLA (1999)

CLOSING

We appreciate the opportunity to be of service to PG&E on this project. If you have
questions regarding this report, or if we may be of further assistance, please contact the
undersigned.

Sincerely,

KLEINFELDER WEST, INC.  _omuy,

Redacted

Redacted
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APPENDIX A
PLAN AND PROFILE DRAWINGS FROM HLA (1999) REPORT
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APPENDIX B
LOGS OF BORINGS AND CPTs FROM GTC (1995) AND HLA (1999) REPORTS
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Redacted
LOGBED BY: DRILL HOLE NO.. B~t5

shsion CHECKED B DRILLING DATE: May 16, 1604
ELEVATION 64.70 feet

" diameter Rolary Wash with cathead DATUM: NGVD

X3

T/

ATTERBERG
GEOTECHNICAL DESCRIPTION

AND CLASSIFICATION

UNCONFINED SHEAR
STRENGTH {PSF}
ADDITIONAL

TESTS

DRY DENSITY
{pcrl
MOISTURE
CONTENT (%)
LIBUID
LMY %)
LMY %)

SHEAR STRENGTH (PSF)
POCKET PENETROMETER
PLASTIC

COMP. STRENGTH (TSF)
PHOTOVAC TIP

READING {PPM)
GRAPHIC LOG

jLimit 14

“ARIIFICIAL FILL (8t
POORLY GRADED SAND with silt {SP-SM) brown, dry to damp,
foose, layer of gravel at B~inches, fine to coarse grained.

TTT ALUVIUN (Gall" - )
- - SILTY SAND (SM} brown, moist, mediun dense, 20X fines. 191 | o . 65

SALLUVIUM {Qal]”
CLAYEY SAND {SC) dark brown, wet, loose, with organics. 7 % f: 2% | 1

“RLLUVION (Gall” ‘ o _ i ]
SANDY LEAN CLAY {CL} black, moist to wet, medium stiff.

N\,

“ALLUVIUM (Qali®
SANOY LEAN CLAY to CLAYEY SAND (CL/SC) dark brown, - - Corr
moist to wet, loose sand to medium stiff to shiff clay.

"ALLUVIUM (Qal)" . )
CLAYEY SAND (SC) dark gray to bluish-gray, moist lenses of
gray-biue, fine gravel, fine grained sand, loose, 34X fines.

10

11}‘

H

“ALLUVIUM (Qall" , _
L LEANCLAY (CL) black, moist, medium stiff with blue-green . 24 | 43 15 .

__Sbeckles, e
SALLUVIUM (Gall”
SANDY LEAN CLAY to CLAYEY SAND {CL/SC) dark dgray to w04 | 1
&, moist, medium stiff to loose, fine grained sand,

Redacted - o 4
SILTY SAND TSM) fight gray, moist, very dense, fine grained
sand, some gravel,

Fine qravel and coarse sand at 32 feet, .
* -+ |Redacted

1 % - \ POORLY GRADED SAND with siit (SP~SM] light gray, very moist, §
WMO o very dense, medium to fine grained sand, s%megbiack ve'{ns and

5

occasional red stains.

SILTY SAND orange~brown, moist, very dense, weakly

b cemented. - i i

T4 8 ) A ’ i ]
; j 11 Light orange-brown at 46 feet.

i 11 QOrange-brown with black speckies and dark orange bands,
L | 8 - 110 2-inchiayer of sandy iean clay (CL) light gray.

g " Botton of dril hole at 51172 fest,
No water measured to a depth of 45 feet on 6/13/04.

Instalied piezometer.
Parched qrounduater measwed at 18 3 feet in adiacent Auger

ATE A~BeET 1 of | boring on Sept. B 6 GMSure acto PLATE A-2.15

SB_GT&S 0047493
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MA, Hydrom
~200=43%
LL=24, PI=10

MA
~200=18%

MA, Hydrom
~200=40%

MA
~200=23%
PI=Non Plastic

MA
~200=23%

strength.

{ aboratory Testis

Moisture
Content (%)

Pocket Pen
{tsf)ex

Dry

Density (pcf)

Blows/tt.

20.2

* Blow counts are S&H sampier blow counts.

*¥ Pocket penetrometer reading is approximate unconfined compressive
strength. Torvane reading (where igentified) is undrained shear

i

13%

47

50/5"%

44

=
=z
o
£ a8
=
o @
o w
[

Equipment Failing 750 8 Flight Auger and

4-~7/8" Mud Rotary — Siation 424+83

Elevation .183.3 ft. Date _7/14/98

36—

FILL {Gaf)-LIGHT OLIVE BROWN SILTY SAND
WITH GRAVEL (SM) (2.5Y 5/3): dense, dry, est,
. 30% gravel, 20% siit

8 1.7 ft. color change to yellowish brown (10YR
5/86), est. 15% anguiar gravel
ALLUVIUM {Qal~YELLDWISH BROWN SAND TO

SILTY SAND {SP~SM) {10YR 5/8): loose, moist,
est. 5-15% silt

BLACK SILTY CLAYEY SAND {SC) (2.5/): very
loose to joose, moist

8 1.0 fi: switched from flight auger to mud

rotary
@ 11-12.5 fi.. no recovery

VERY DARK GRAY CLAYEY SAND {SC) {5Y 3/%
medium dense, wet

@ 19 1t.; color change to dark greenish gray
(86Y 4/1)

. DARK GREENISH GRAY SILTY SAND (SM) (5GY
4/1). medium dense

~_

40~

Redacted [Qc)-PALE OLIVE POORLY
GRADED SAN {5Y 8/3): dense, moist

@ 29 fi.. color change to olive, very dense, wet,
est. 5-10% sitt

; MULTICOLORED GRAVEL {GP): subrounded to
rounded

| e DARK YELLOWISH BROWN SILTY SAND (8M)
{10YR 5/8): dense, moist

GTC BART

!

i
mn
di
antll

I

Harding Lawson Assoclstes

-Engineering and
Environmental Services

Log of Boring B—107
Module { — BART Extension to SFO
San Mateo County, California

Figure

A—7

JOB NUMBER
40646 3E

DRAWN
CEG

DATE
8/98

APFROVED

REVISED DATH

Page ! of

SB GT&S_0047494
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Laboratory Tests

{tsfiex

Moisture
Content (%)

Pocket Pen

Dry

Density {pcf)

Biows/ft,
Depth (ft.)

14.6

# Blow counts are S&H sampler blow counts,

*¥% Pocket penetrometer reading is approximate unconfined comprassive
strength, Torvane reading (where idenfified) is undraingd shear

75725 %40
50/6"

45/¢"

55

60— 4.1
50/4.5" nl

65—

70—

75

80

Equipment Faifing 750 8" Flight Auger and

4~7/8" Mud Rotary — Station 424+03

B 40 fl. very dense

LIGHT OLIVE BROWN POORLY GRADED SAND
{SP) {2.5Y §/4): very dense, moisi, est. 5~10%
silt

YELLOWISH BROWN SILTY SAND (SM) (10YR
5/8): very dense, moist, est. 15-20% silt

@ 60 fi.. color change to dark yellowish brown
(1OYR 4/4)

Bottom of boring at 60.8 feet.

Boring backfiled with bentonite cement grout to
ground surface.

Groundwater was not encountered.

1]
% Elevation 1£5.3 fi. Date 1/14/98
n

R Ra s R ks s

strength.
- Figur
——— Harding t.awson Assoclates Log of Boring B~107
= Engineering and - ;
Wm Enay e ot Services Module 1 ~ BART Exten.sson .to SFO —
F el San Mateo County, California
LR ) L.
T ———— ORAWN JOB NUMBER APPROVEQD OATE REVISED DAY
e CEG 40846 3E 8/98
Page 2 oi
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BrunoGT-LineRupture}nvestigation_DRWCPUCMZ13—QO3AtchO?

LOG OF DRILL HOL

LOGGED BY:T DRILL HOLE NO.: B-18
BEQ Arn, PISHON CHECKED B DRILLING DATE: May i, 1004
edacted ELEVATION. 8250 feet
00 4 778" diameter Rotary Wash with cathead DATUM: NBVD
5 ol 1
- g 45 ATTERBERG
=|&3 GEOTECHNICAL DESCRIPTION LTS §m
. ’__lﬂ- v
5 DuZEE| 8 AND CLASSIFICATION = | o= e
| BET I Be o= 22| Ew
z (EE[B|58| = x |2ZEE25BE| 5D
sE|Ss|EE| & EEEEREEAEL
“ARTIFICIAL FILC (af)”
SILTY SAND (SM} with favers of gravel.
T ALLOVIO (Gall”
~___SILTY SAND_{SH) light brown, dry, dense. e
i | ALLUVIUM ia,au" , , ) i A i
SILT ML} light brown, moist, loose to medium dense, some fine 03] 2 65
- \ grianed sand. f
RLLOVIUN (Gall" o
?LME‘! SAND (SC) light red-brown, moist, medium dense, 40X
ines.
" "ALLUVIUM {Qa)}’ T2 | 19 {267 13 {1040 y

LEANCLAY (CL black, moist, stif to very stiff, some coarse
red~brown sand, slightly organic.

“ALLUVIUN (Gal}" .
L CLAYEY SAND (SC) medium gray-brown and red-brown, moist, - 65
medium dense, fine grained sand, weakly cemented, 30X fines.

~Redacted

SILTY SANL medu ~brown, moist, very dense, s . 65 -
fine to medium grained sand, weakly cemented, 14X fines.

3
¥

g 1 Gray~brown and orange-brown, thin layers of fine grave! and
1 coarse sand.

o - » -

Weakly cemented,

Redacted -

I
CLAYEY SAND [SCT medium orange-brown, moist, medium . - -
3 dense, fine and medium grained sand, some coarse angular ,

gravel, very clayey.

¥

Yery dense.
\Redacted

ikl l
SILTY SAND {SM) orange, moist, very dense, fine to medium
grained sand, locally weakly cemented, 14X tines.

00 ] ' ‘[ Dark orange mottling.

LEGEND T0 LOGS ON PLATE A-10 PLATE A-2.18

SB_GT&S 0047498



LOG OF DR;L»LBrUggELmeRupturefnvestigaﬁon__DR_CPUC_ZTB»QOBAtchOT

JOB NO.: SFO4OH LOGGED BY: | Redacted DRILL HOLE NO.. B~18
: g xtensh CHECKED B DRILLING DATE: May 16, 1994
Redacted ELEVATION: 6250 feet
DRILLING METHOD: 4 7/8" diameter Rotary Nash with cathead DATUM; NGVD
5|58 ATTERGERS
(&7 GEOTECHNICAL DESCRIPTION LS ém
= BleG|eF - £
Bl = | 8%2|EE| g AND CLASSIFICATION | = & p
£, 8 [wBEE|2e| 2 e R ARE
£ g;’ >55§§s z B&géépg,_%% Eoll|ul &
o b o o ke = .
A e E FHANE
3 TTT  Medwum orange-brown. 12 =
A0 I
T T I e, o | ’ I 65 )
' g
85+ . LR . ) |
ALk - . 0 fi
y— oy {|Ir Frequent black banding, <I-inch thick. : 1 ] ,
75 N BEER N . R 1
1) . 4
T - 7 - .
Bottom of drill hole at 81 1/2 feet. .
Backfilied hole with soil cuttings and grouted uppermost 5 feet.
85"' r [' ' b i 3‘8 7
, . R
%- i " - . 04— ¢
- . L . ..
T 474
105~ - - . 1 W,
| d’
. !
SHEET 2 of 2 LEGEND TO LOGS ON PLATE A-L0 PLATE A-2/ EET

A

SB_GT&S_0047499
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LO{J OF U%Q%Reﬂupture!nvestigat%on_DR__CPUC_.?13»@03Atch01

JOB N SFe40u LOGGED BY: |Redacted ORILL HOLE NO: 8-23
PROVECT: BARY SFO Awoott Extension CHECKED BY DRILLING DATE: May 17, 1994
. LOCATION Redacted ] ELEVATION 58.04 feet
% DRILLING METHOD: 4 7/8" diameter Rotary Wash with cathead DATUM, NGVD

ATTERBERG
GEQTECHNICAL DESCRIPTION Lnars

AND CLASSIFICATION

SHEAR STRENGTH [PSF)
POCKEY PENCTROMET
COMP, STRENGTH {1SF)
PHOTOVAC TIP
UHCONFINED SHEAR
STRENGTH {PSF}
ADDITIONAL

BLOW COUNT
TESIS

TORVALE
READING (PPM)
GRAPHIC L0G
DRY DENSITY
{PCF}
HOISTURE
CONTENT {x}
LIguiD
LMIT ()
PLASTIC
LIMIT (%)

DEPTH (FEET)
SAMPLE

“ARTIFICIAL FILL {at)" ]
SILTY SANG (SM) brown, damp, loose, sone fine gtavel, some
clay iocally,

Atomintm foii at 3 feet. P
. “ARTIFICIAL FILL {afi* ‘ ) . o N
CLAYEY SAND (SC) dark brown, moist, medium dense,
fragments of burnt wood and roots, fine gravel throughout,
fine to coarse sand.

Gravel gt 7 feet,

Black, moist,

“ALLUVION (Gall" , .
LEAN CLAY {CL) black, moist, soft, some fine grained sand.

EN

B

rjizsls ’

Increasing clay,

“ALLUVIUN (Gall® ) .
lsgile;Y SAND [SM) dark blve~gray, loose, fine grained sand,
ines.

20 3 -

£
1
i

GS 7

N
N

-
:\\\\\\\

05 “ALLUVIUN (Gal" 3|42

Lg::;lfﬂ 70 ORGANIC CLAY {CL/OL} black, moist, soft to mediun
stt.

o8 | 25 7 6s |
“ALLUVIUM (Gal)” miwe

SILTY SAND with gravel {SH) light gray-brown with orange

;{eins. moist, fine grained sand, fine gravel, medium dense, 35X p
\___fines.

> S 11 R s s | m «
. SILTYSA ight orange~brown, with veins of dark

orange, moist to weg, very dense,
[Redacted

|
SILTY SAND to CLAYEY SAND {SC/SM} light orange=brown,
moist, very dense, some orange veins, weakly cemented. N

[Redacted ]
SILTY SAND (SM] orange, moist, very dense,

With fight gray~brown patches, A

A0-r—gonr| T

< B .
Vg

78/10 i . " Orange-brown, triable. 7 i 7

50— 17 | i 1 .

Bottom of drill hole at 5! feet. :
Backfilled hole with soil cuttings and grouted uppermost § teet,

SHEET 1 of 1 | LEGEND TO LOGS ON PLATE A-10 v PLATE A-2.23
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LOG OF DRﬁTBHGEBE—LmeRL;ptureEnves‘cigaticﬂﬂDRWCF’UCj13»Q03Atchm

0B NO: SFE4O! LOGGED BY; |Redacted DRILL HOLE NO; B-24
: : 0 Arport ' CHECKED BY; DRILLING DATE: May i7, 1994
_ ELEVATION 52.0! feet

gk,,,SILLING METHOD: 4 7/8" diameter Rotary Nash with cathead DATUM: NGVD

: GEOTECHNICAL DESCRIPTION LTS
AND CLASSIFICATION

{pCF)

SHEAR STRENGTH {?SH
HOISTURE

POCKET PENETROMET!

COMP. STRENGTH [TSF)

PHOTOVAC TIP

UNCONFINED SHEAR
STRENGTH (PSF}
ADDITIONAL

BLOW COUNT
TESTS

TORVANE
READING {PPH)

+ o | GRAPHIC LOG

DRY DENSITY
CONTENT (%)
PLASTIC
LIMIT %)

SEMPLE

DEPTH (FEED) ’

"ARTIFICIAL FILL {af)"
SANGY BRAVEL (GW/GPY gray gravel with brown sand, damp,
\_medun dense.
"ALLUVIUN [Gal)” !
SILTY SAND with gravel (SM}brown, damp, foose to medim
-\ dense. NE
“ALLUYIUM (Gal]”
CLAYEY SAND {SC} gray-brown and orange«-brovm noist,
medium dense, fing gramed sand, 44X fine

Interbedded fayers of sitt (ML) and silty sand (SM) 2 to i .
4-inches thick at 7 feet, 6S

Biack, loose, at 10 teet, 40X fings.

-,

18 " 021 18 ] G5

10

[Redacted

15 i AL sy 0 =prown with orange bands, moist, wor | v ’ 65
. ;22 {o medum grained sand, very dense, some roots, 14X

i

20 50 - LIl Oark orange-brown, locally weakly cemented,

50 i J1 Lght gray-orange, wet.

R 65 - TP weaky cenented. "

CLAYEY SAND SC] light gray with tght orange staining, moist,

medium dense, fine grained sand, 40

SILTY SAND (SM} orange, moist, very dense, fing sand with

: 40 ) ¥
{ dark orange staning,

y—

Ty o : | Mediun to fine grained sand at 45 feet, some black speckies.

50+ . : |1l Dark orange with black speckies. i ) )

Bottom of drift hole at 60 1/2 teet.
Back!ilizd hole with soif cuttings and grouted uppermost § faet,

—p—

i\ SHEET 1 of 1 LEGEND TO LOGS ON PLATE A-10 | PLATE A-2.24

SB_GT&S 0047503



v juswsuaul yideg

CPT-30

34 §L°s2 ¢ uideg xoy w 50° [
g s g -y i L B
u' * ¥ ¥ “ "’ ¥ * — 1] u' * L4 L L i | ‘
i [ |
_ [ | | { |
; . _ L . '
E . . , . ,
5 . LT b ”
m_ s [t ! ! : [ ﬂ m =
S ” 1] ! , f HE
o ! s 2
©, ] | ] I ! s @g
DDH 3 -
c _ S| [ . |
Io) pe r
5 1 OE | joe | 0E 0E | HOE 0E
= 4 1 1 1 . i 1 O
¢ : | | m
g | ﬁ , T
=3 | ! T
o 3 .
@
= 8 -
—t
7 ™
5 . , S
S o I )
s |8 [ o
5123 L C
” : 3
51 | , 51 51
4 ~ I T
_ S i 3
, 1 ” ,
(8D) wnnity | |
Ge)ma | [ i
a L T L2 v L2 ¥ * ’ Q ¥ L) * ¥ Qn LA v i 3 T m
02 8 S o ot o o 0
3114084 0 s0/4¥ (1sdy ayg (2.33/20}) 29 2.33/u0]) 83 o v/si
O31384431N] OI1VY dd 3310 3UNSSIU FU0d JINVISISIN dfl NO[£3Td3 o CI1vH NOIIDINY
110¥Y638 ¢ °‘oN qof 2N- 11 22€ OH ' Pesn ous) 0E-3 ' wO3IB307
1 » t B4 @sizes  Buspunog YO 'Ol ¥6-1E-SO0 ' ®3I0Q 1d] ﬁe o + aozpaedp
> ¥ o0 o g

Lom mm o we we e v owm owr W W oy o mw = s aw

-PLATE B-30

SB_GT&S 0047504



LOG OFSQBMDL.GHQL&upture}nvestigatioanRMCPUC_213—Q03Atch0?

JOB Ng.. SFB401 LOGGED BY: |Redacted DRILL HOLE NO.. B-2§
PROJECT: BARY SFO Airport Extension CHECKED 8Y| DRILLING DATE: May 18, 1994
LocationRedacted ] ELEVATION. 47.00 feet
DRILLING METHOO; 4 7/8" diameter Rotary Wash with cathead DATUM: NGVD
A ATTERGERG |
Slas s |
z|&7 GEOTECHNICAL DESCRIPTION s
;:: g L mm-\
2N Sle2iEE| o AND CLASSIFICATION E | 5 w% »
P g o u .
S |u| 8 |2ElE5 5| ¢ gEgs sougs 2,
o % o g&iﬁ&‘éa ot P w‘iggg%ag B ih
?ﬁ‘ & B me’.Ba.‘a‘:‘ % % %8::&:%3 ‘3&{
TTT “ARTIFICIAL FILL laf) ) ]
. SILTY SAND {SM] brown, damp, loose, with gray gravel, pile of
| broken concrete blocks from 6-inches to 2 test,
A 2 feet: Golf bat, cobbles, rocks to 4 feet.
§ i 1.7\ No saples at 2 1/2 feet, concrete biocks in hole. f: N b
T CALLUVIUM (Gal)” i ,
SILTY SAND (SM) blue~gray, moist to wet, loose, tine grained
5and, foots. ol
_ LI ALLUVIUM (Gall” ' , ,
10 20 - 1] SILTY SAND (SM) biue-gray, moist to wet, mediom dense, fine - : .
: grained sand, roots, 2-inch thick layer of clayey sit (ML) at
10 172 feet.
] 38 i " b 1 "
Denss, black at 17 {eet,
1t f 18 12 feet: Blue~gray.
23_ 15 i ‘1I'F Wedium dense. Tio4 | 20 | 307 ]
7 "RLLUVIUN (Gall” ‘ T
/ - SANDY LEAN CLAY (CL) dark gray, moist, stiff, fine grained
/ sand, green-biue and orange lenses, occasionat fine gravel,
#t 15 %"’ 25 feat: Green-blge gray with white speckies. 7 i N
Y. :
= Z ~
/- "ALLUYIUM (Gall" ‘ .
30+ 2 - / ./} CLAYEY SAND (SCl dark gray, moist, medium dense, fine 12| 2 - 65 A
/ grained sand, sore roots, 28% fines. 0s
3 125 2 AT TR 98 | 25| 371 ¢
/2"//': 'SANBY LEAN CLAY (CL) gray~brown, moist, stiff, sandy/sity
T\ lenses.
LI ALLUVIUM (Gall® .
SILTY SAND (SM) gray, moist, dense, fine grained sand, some
A0-rasorer| T o\ brown veins. e 1 .
.7 [Redacted E
o POORLY GRADED SAND with silt and gravel (SP~SM] fight gray,
U moist, very dense, medium to tine gramed sand, fine gravel.
20 i R . R g
774 Redagted ]
{/% SILTY CLAY {CL~ML} dark brown, moist, very stifi, veins of OR
Loz L ?gaxy sand, fine grained sand, sulfur odor, organic content /~
S0 33| T 1 | [Redacted = - y
. SILTY SAND TSMT dray and gray-brown, moist, dense. - P
Bottom of drill hole at 51172 {eet. .
Groundwater measuted at 27.5 feet depth on 8/13/84.
Pipzometer instalied,
SHEET {of 1 LEGEND TO LOGS ON PLATE A-10 - PLATE A-2.¢
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Oparator [ 2383 CPT Oate : 05-31-84 11,086 Sounding 1 942159 Pg 2 / 2
Location @+ [-31 Cona Usad «+ HO 322 TC -~U2 Job Ne. : SF94011
FRICTION RATIO L.OCAL FRICTIN TIP RESISTANCE PORE PRESSURE DIFF PP RATIO INTERPRETED
Fa/Q () fo (Ton/FL°2) e (Ton/FL"D Pe {psi) AP/8c X) PROFILE
cll . R w g 10 . 500 ~15 0 g -5 0 $
5 - : ‘5: ‘a‘ } 4 §_ ";'?J
E & - g-
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SanBrunoGT-LineRupturelnvestigation_DR_CPUC_213-Q03Atch01

Equipment Faiing 750 6” Floht Auger ang
4-7/8° Muydg Rotary ~ Siation 3058+15

Elevation +43.3 {1 Date 7/14798

{tsf)x®

Content {%)
Depth (ft.}
Sampie

Moisture
Density {pct)

Pocket Pen
Ory
Blows/ft.

Laboratory Tests

o
|

S

<

o

3

*
.

FILL it}af}~w RY DARK GRAYISH BROWN SILTY
SAND {SM} [IOYR 1!4} medinm dense, dry 1o
woist, est, 3{} sift, 0% fine subrounded gravel,
glass debris

3

ALLUVIUM {Gall-DARK GRAYISH BROWN CLAYEY
SAND WITH GRAVEL (8L} (10YR fa/»’} wse,
most to wel, est. 30% clay, 5% sil, 5% gravel

8.7 12 B

Groundwater encouniered ot 7.0 ft. during
cdriting

BROWN SILTY SAND (SM) (I0YR 4731 lvose, wet
@ 7.5 f1; swilched from {hght auger Lo mud
rotary

T GREENISH BRAY SILTY SAND (SM) {85 5/
medwm dense, wel, #sl. 40-50% siit

MA 4
IO 25%

NSCO= 4088 (4000) 2Lz 04 i3

A GREENISH GRAY SANGY SHT (ML) (86 5/
soft, moist to wet, ast. 2@“‘6{% fing sand,
arcasional iregular dark gray (N3/) lenses

(]

DARK GREEHISH GRAY SAND (8P} (886 4/
MA 9.0 Ho 4% ioose, wil, race st LLace organic debris
- 200=8%

Bollom of boring at 245 lesl,

roundwater encountered at 7 i @ 0810 on
7715 /88,
Boring backlilled with bealonite cemant grout {o
ground surface,

25
30—
35—
=
40~ %
& Plow counts gre SE&H sampier Dlow counts, g
k¥ Fockel penetrometer reading is approximate yncontingd compressive @
slrength, Torvane reading (where identifiedl 1s undrained shear
strength,
Figure
W Harding Lawson Assoclatos Log of Boring B-20!
Drm——  NOIEETING SN >
Environmentat Sefvices Module 2 — BART Extension to SFO
San Mateo County, California
= OR AW 108 NUMBER D) GATE REVISED DATE

SB_GT&S_0047510



© OB ROS SFo40ou
PROJECT: BART SFO Airport Extenson

LOG OF DRILL HOLE

LOGGED BY: |Redacted DRILL HOLE NO.: B-26

“{CATION Redacted

CHECKED BY DRILLING DATE: May 18, 1604
ELEVATION 43.50 feet

ﬁmu.xm METHOD: 4 7/8" diameter Rotary wWash with cathead DATUM: NBVD

nBrunoGT-LineRupturelinvestigation_DR_CPUC_213-Q03Atch01

OEPTH (FEET)
SHEAR STRENGTH (?sss
POCKET PENE TROMET,
COMP. STRENGTH (TSF)
PROTOVAC TIF
READING (PPM)

BLOW CONT
| GRAPHIC L0G

TORVANE

SAMPLE

GEOTECHNICAL DESCRIPTION
AND CLASSIFICATION

DRY DENSITY
{PCF}

i

CONTENT {X]

LIgUID

MOISTURE

LIHIT (X}
UNCONFINFO SHEAR
STRENGTH (PSF)
ADDITIONAL

TESTS

PLASTIC
LIMIT (X]

"ALLUVIUN (Gal)” y
SILTY SAND (SM] brown, damp to moist, loose.

F-
L
3

“ALLUVIUN {Gall”
SANDY. SILT (ML} brown, moist, loose, fine grained sand, 525

tines.

10 9 - *

"ALLUYIUM (Qal]”
POGRLY GRADED SAND {SP) dark gray, moist to wet, loose, 2X

fies,

“ALLUVIUN {Qal}"
SANDY SILT (ML} dark gray, moist to wet, foose to medum
dense, 61X fines.

20 5 (

“ALLUVIUN (Gall®
POORLY GRADED SAND with st {SP~8N) grar moist to wet,
medun dense, medim to fine grained sand, 11X fines.

05

“&&LWIUH {aal” . ! .
AT CLAY {CH) black, moist, soft to medium stiff, organic
cmtent 14%.

/
30 12 - ///,
7l

“ALLUVIUM {Gal)"
CLAYEY SAND TO SILTY SAND {SC/SM) iight bive-gray, moist,
medun dense, toot fragments.

-l »

qysno"

o @acted ]

POORLY GRADED SAND with silt iSP~SHl dark biug-gray,
motst, very dense, with black staining and a laver of black
clayey sahd {(SC) at 35 feet, sone roots, weakly cenented.

] t|Redacted

40 56 " 35 -

SILT ML} btue-?ray. moist, very dense, S~inch layet of clay
LERU at 40 172 feet, occastonal layers of fing ¢rained
s3nd.

Z

N\

MW
LEAN CLAY [CL] light biue-gray, moist, stift to very stiff, with

brown organic bands at { to 2-inch spacing.

S0-gugsonr] T

—

[Redacted ]
SILTY SAND (SM] light blue~qray, moist, very dense, fine
grained sand,

ez

=
x\"

9
s

[Redacted. |
LEAN CLAY {CL} light orange~-brown, moist, very stiff.

22

39

2

4

68 7

55 | 2 o8

A7 8 )

SHEET fof 2

-

LEGEND TO LOBS ON PLATE A~10

PLATE A~2.26

SB_GT&S 0047511



LOG OF‘ DnifﬁfﬂﬁtgmempturefnvestigatioanRWCPUC__z13»Q03Atgh01

HO: SFa4ON LOGGED BY: [Redacted DRILL HOLE N0 B-28
ECT: BARY SFO Arport Extension CHECKED BY DRILLING DATE: May 18, 1694

710N (Redacted ] ELEVATION 43.50 feet
LING METHOD: 4 7/8 cianeter Rotary Wash with cathead DATUM: NGYD

% "'g ATTERGERG
z|E GEOTECHNICAL DESCRIPTION L
g|EG g . | o 55
g @ g&, gl 8 AND CLASSIFICATION %* L3 25| =
8. [ B B~ §-1 =
wl S |22|50|58 2 RE[EETuSeE| &,
o | P -t 259‘! e Lo & - mbz»mt;mmaw Bw
32 ExlRB(eE| 2 BEEEEEE R AL
s2nr 3R St Redacted ]
SILTY SAND {SM] light orange, moist, very dense. with light
gray and dark orange banding, fine grained sand, some fine
\ 1k gravel in fayers,
ol :215015* - T Some coarse to fme sand in layers and also some fine gravel N - 4
b | I 12 to i-inch fayers.
| pemsors i TI Light gray-brown, medium to fine grained sand. 7 N 7
' 75 : 11k 4 4 -
o ) Driler reports hard lense at 78 feet, clay in sand al 70 feet.
' H 5 [T 80 feet: Ciay lenses (stiff) kght gray, in cuttings. ) 1 !
o “““T1 805 teet: T-inch layer of silty sand (SM) gray, fine grained
| g . . \ LEAN CLAY (CL} gray, mottied with brown, moist, stitf, appears | J - ]
1B to be organic tsulfur odor). tayer of tine sand.
Bottom of drill hole at 81 1/2 teet.
Backtiled hole with soil cuttings and grouted uppermost S feet.
1
H
95“ - ™ - " -l
105+ - - - 4 4
l SHEET 2 of 2 LEGEND TO LOGS ON PLATE A-L0 PLATE A-2.26

SB GT&S 0047512



SanBrunaGT-LineRunturelnvestigation DR CELIC =O0348Lc001

& 5 § T Equipment Failing 750 6" fiight auger and
Sy 4 o E s _g- 4-7/8" Mud Rotary - Station 381+93
Lx 29 52 o & Elevation £49.0 ft. Date 7/15/98
x S285 5 & 46
4 1 aboratory Tests a— =0 do o 0—
T TITT FILL (0af)~VERY DARK GRAYISH BROWN SILTY
. SAND WITH GRAVEL (SM) (2.5Y 3/2): medium
so00-83% - /\ dense, moist, esl. 20% fine gravel, 20% silt
(=38, PI=25 / VERY DARK GRAYISH BROWN LEAN CLAY WITH
s SAND (CL) (2.5Y 3/2) hard, moist, with fine
\ sand and fine grave!
B » ALLUVIUM (Qal)-OLIVE SILT (ML} (5Y 4/3) soft
5 %/49\ to firm, dry, est. 10% fine sand
1 BLACK LEAN CLAY (CL) (2.5/1): firm, est. 10%
\ sift, trace plant debris
OLIVE BROWN SANDY SILT (ML} {2.5Y 4/4) firm,
dry
10+ o 8 10 1. increasing silt content
MA e 6.7 8 e @ 10.5 ft.: lense of BLACK LEAN CLAY (CL)
-200=76% (2.5/1)
\ @ 11 1t becomes moist
@ 12.0 . switched from flight auger to mud
: 5 rotary
CO=4500 (4000} 5.2 17 32 \ GRAVEL WITH SAND. (GP)
psco= 15. 1 2% .
. : DARK BROWN SILTY SAND (SM) (7.5YR 3/2k
4 ) medium dense, moist, est. 30-40% silt
. @ 16 ft.: color change lo olive brown (2.8Y 4/3},
est, 20% silt
A tvarom , 20—y | [Redacted __ btive Brown sILTY
S SAND (SP) {2.5Y 4/3): dense, moist to wet
08 |-
34.0 88 49% Ry
.'/(" . STRONG BROWN SILTY SAND (SM} (7.5YR 5/8):
A medium dense, moist, est. 15% silt, strong
oxidized appearance
d1TT @ 29 fi. color change to olive brown (2.5Y 4/3},
30— LI becomes very dense
52 § AEAE
@ 33-335 fioincreased clay content
s 1[]
8.8 "3 50/3"% b
j 1 ,
* by
;4 VERY DARK GRAY LEAN CLAY (CL) (I0YR 3/1h 1
40 £ firm, moist, est. 30% silt %
* Blow counts are S8H sampler biow counts. o
*¥% Packet penetrometer reading is approximate unconfined comprassive @
strength. Torvane reading (where idenfified} is undrained shear
strength,
T — Figure
S=————— Harding Lawson Associates Log of Boring B~202 ‘
T Emn .
— ENGIREEING and -
S—————=Enviromnental Services Module 2 — BART Extension to SFO —
el : San Mateo County, California
B R s
S
e — [JRAWN JOB NUMBER DATE REVISED DATE
_— CEG ' 40646 4F Redacted 8/98
Page fof 2

SB GT&S 0047513



SanBrunoGT-LineRupturelnvestigation_DR_CPUC_213-Q03Atch01

(%)

Equipment Failing 750 8" flight auger and
4-7/8" Mud Rotary - Station 391+83

@
% Elevation +49.1 fL. Date _7/15/98
w

Pocket Pen
(tsf)%x
Moisture

® 9 Content
Density (pcf)
Blows/ft.

=
X
£
e
(=3
i
O
0

Laboratory Tests
MA, Hydrom
~200=35%

LL=28, Pl=9

GREENISH GRAY CLAYEY SAND (SC) (86 4.5/
medium dense, moist

&5
55 Dry

@ 412 ft.: color change {o grayish green (56
4/2}, trace organic debris

PALE OLIVE SILTY SAND (SM) (8Y 6/3): very
dense, est. 30-40% silt

80

@ 49 fi.: color change to sirong brown {7.5YR
4/8), interbedded with irregular tenses of DARK
GRAYISH BROWN SAND (8P} {2.5Y 4/2), oxidized

50/47% EEERE
) 11 @ 51-515 . GRAYISH BROWN CLAY (CL) (2.5Y
A1 5/2)

52/6" 55— : : @ 55 ft.: color change to olive brown {2.5Y 4/3)

50/3.5"*6 -‘ 1.

Botiom of boring at 61 feel.

Boring backftilled with bentonite cement grout to
ground surface.

Groundwater was not encountered.

y
y
y
)
i
y
¥
i
i
M
K
)

B85
70
76—
b
80— g
% Blow counts are S8H sampler blow counts, ot
#% Pocket penetrometer readmg is gpproximate unconfined compressive @
strength. Torvane reading {where idenfified] is undrained shear
strength.
Figure
S Harding Lawson Assoclates Log of Boring B-202
T -
S, ERgiNEEIING aNd Module 2 — BART Extension to SFO
e (¢ (r GOMENt Al Setvices, . , —
- San Mateo County, California
- Y e
Dm——————— (V£ A W IN JOB NUMBER APPROVED DATE REVISED OATE
ST
E—  CE G 40646 4E Redacte 8/98
Page 2 of 2
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J0B NO.. “SFB4OII

LOG OF ‘DRXH.EUTH%EHGRUMWBinves‘cigation_«DR‘_CPUC_‘Z13-Q03Atch01

DRILL HOLE NO.: B-27

LOGGED By (Redacted

FROJECT: é CHECKED BY DRILLING DATE: May 18, 1664
LocaTionRedacted ELEVATION 44.32 feet
DRILLING METHOD: iameter Ko 4 DATUM: NGVD
§ @5 ATTERSERG
=& 2 GEOTECHNICAL DESCRIPTION LINITS § -
—. o Tam e
ARE ole2 g% g AND CLASSIFICATION = | o a2l .
9 = by rrm i e s k4
w8 2652 2 2555 Bemit| S,
5|23 |2RBEIES| 2 » 22852588 B 5
& ala 268 & & & %833&325 e
T1h "ARUFICIAL FILL {at)” ~
SILYY SAND with gravel {SH) brown, danp, nedium dense,
- ALLUVIDN (Gall -
@ SILTY SAND with gravet {SM} brown, damp, dense.
t
b POORLY GRADED SAND with sut (SP-SM) light orange-brown
. with orange bands, damp, dense, tine grained sand.
0o CCT Sitinbands, very dense, ¥ fines.
> ST I5to151/2 teet: Light gray-brown, wet.
o 15 1/2 feet: Light gray-brown with thin black stripes, moist,
[ fing graned sand. ”
20~1—g3/107 T Light brown, moist, with orange bands, fine grained sand.
A
8/ | Dark orange bands, moist to wet.
30~1=als0/ 4" " Dark gray-brown with frequent thin kayers of organics, no
orange coloring.
.| [Redacted [
. [ POORLY GRADED SAND with sit (SP-SN) gray-brown, moist,
55150/3“ very dense, fine grained sand and some fme gravel, X fines,
e S T
| |Redacted |
J 1 | SILTY SAND {SH] gray-brown, moist, very dense.
R
“Redacted
g L SILTY SANDZSANDY SILT (SH/ML) gray-brown, moist, ve
dense, fine grained sand, bands of coarse and coarse to
grained sand spaced 3 to 4-inches.
| Bottom of drit hole at 5! feet.
SHEET 1 of 1 LEGEND TO LOGS ON PLATE A~10 PLATE A-2.97
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LOG OF‘ DRIﬁﬂﬁﬁng—LineRuptureEnves‘cigationuDRmCPUC_}?3»Q03Atgh01

. SFOAON LOGGED BY: [Redacted DRILL HOLE NO: B-28
't SFO Aitoort Extension . CHECKED BY DRILLING DATE: May 18, 1864
i Redacted ELEVATION 4137 feet

& METHOD: 4 7/8” diameter Rolary Wash wilh cathead DATUM: NGVD

ATTERBERG
GEOTECHNICAL DESCRIPTION LTS

AND CLASSIFICATION

I3

SHEAR STRENGTH {PSF)
POCKET PENETROMES

COMP. STREMGTH {TSF)

PHOTOVAC T1P
READING (PPM)

| BRAPHIC LOG
DAY DENSITY

{PCF)

HOISTURE
CONTENT (%)
LIGUID

BLOW COUNT
LIMIT X)

TORVARE

LIMIT (¥

UNCONFINED SHEAR
STRENGTH {PSF}
ADDITIONAL

TESTS

PLASTIC

 "ARVIFICIAL FILL fall”
- SAND (5P} with cement taiinas and qravel,

A FALLUVION. (Gall”
Redacted Ioase.

4 ) AL T SILTY SAND TSHTTight Brown, moist, dense, with orange ’ T 65
. banding, 35% fines,

1

fight gray-brown, some orange speckles, very dense, fine
grained sand, no apparent cementation, 13% fines.

n " )} iy 65

z 88 - ||| Oark orange bands at 15 1/2 feet, fess sity. 1 i

@acted

S ]

4L SILTY SAND {SM] light gray~brown, moist, very dense, orange

o B0/ I . and red speckies, some orange mottiing in areas, fine grained
* u « «qr smﬁ -4 ke -y

—

8‘ o '.'u e -l u

18 g r : Less sit, bands of orange.

3 ,‘
r |Edacted

. e POORLY GRADED SARD 18P} brown with some biack staining,
¥ 50/5" o ' R MXS{. very dense, " " “

IRidacted

88 ) AL SILTY SAND [SM) gra?ﬁjmm moist, very dense, i~inch thick
. tayer of sitty clay at & feet.

Redacted
» KL - DO , siit (SW-SH) tight gray, moist, very
S dense, white motting, medium to coarse grained sand, some
. fine gravel.

i
1
x.

ol Bie~gray at 50 feet.
IO @acted *‘
] SILT (MLIblve-aray, moist, very dense, [

+ Bottom of drift hole at 51 teet, .
No water measwred 10 a depth of 4f feet on 8/13/84,
PgIomeiatansiaigs

HEET foft LEGEND TO LOGS ON PLATE A-L0 PLATE A-2.28
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LOG OF D%krmmeRuptureEnvest!gation_DR__CPUC_ﬂ.Z1B»QOSAtchm

o NO: SFO40K L0GGED By; |Redacted DRILL HOLE ND: B~20
IGECT: a‘ig}' SFO Arport Extension CHECKED 8Y| DRILLING DATE: May 25, 1064
]

*ATION (Redacted ELEVATION 3174 feet
1LLING METHOD: 4 7/8" diameter Rotary Wash wilh cathead DATUM: NGVD

i

UNCONFINED SHEAR
STRENGTH {PSF]

GEOTECHNICAL DESCRIPTION
AND CLASSIFICATION

{x}

SHEAR STRENGTH {PSF)
POCKET PENETROMETE
COMP. STRENGTH {15F)

SAMPLE
BLON COUNT
TORVANE
PROTOVAC T1P
READING {PPM)
" {orasHic 106
DRY CENSITY
{PCF)
HOISTURE
CONTENT (X)
LIQUID
LIMIT [3)
PLASTIC

TESTS

LIMIT
ADDITIONAL

"ARTIFICIAL FILL {at)”
gooau GRADED SAND with gravet (SP) datk brown, dry to
anp.

“ARTIFICIAL FILL {af})"
SILTY SAND (SM] brown, damp, logse.

6 BN Piece of glass at 5.2 feet, /) |
T “ALLUYIUM {Qal)" )

S POORLY GRADED SAND with siit {SP~SM) fight brown, damp,
TTTE\  loose, fine to medwm gramned sand, some 100ts. S
5 o A1 CALLUVIUN (Gal)” ) _ . - Conr
. SILTY SAND {SM] dark brown, moist, banded with black and

orange, nedium dense,

Wet, 14X fines.

—
R4
¥
¥
3
1

68

“ALLUYIUN {Gall" .
LEAN CLAY {CL} black, moist, stiff, moderately plastic.

PRI

T8 | 23487 18 |1570] € 7

H 20 15

32 " 25

Marbled blue-green and gray, very stiff,

i : 16061 2t 1 387 17 (A0 i

“ALLUVIUN, (Gall" ,
SANDY SILT (ML gray, moist, loose, organic ogor, 64X fines. . - 65

Li___j
Py
L 4
T

FLCOVION (ol |
FAT CLAY ICH! with interbadded silt {NL}; gray-brown, moist, o0 | 32 607 28 | 800 &

© 07 medium stitf clay to nedun dense sit.

L fls S Beme i Rt

Light blue~green gray, heavy organic odor,
o1 | 34 820

“ALLUVIUM (gal}"

23 SANDY SILT (ML} gray, moist, medium dense, £6% fines. 464 | 54 - 65 -

P

™Dy

T T
¥ ¥
i

1

b

“ALLUVIUN (Gal)” o .
LEANCLAY [CL) alternating with tayers of silt {ML} dark
brown, moist, very stiff clay to mediun dense s,

Organic content 1.4%, 7 30 ) 407 33 0R 7

12 i

SHEET 1 0f 2 LEBEND TO L;')GS ON PLATE A=1.0 . PLATE A-2.29

SB_GT&S 0047522



LOB OF‘ DR&TBﬂm_%&ineRuptureEnvestégation_DR_CPUan13,Q03Atgh01

4;)3 L0GGED BY: |Redacted DRILL HOLE NO: B-20
iY BFO fienari Evisorsan . CHECKED BY DRILLING DATE: May 25, 1684
ot Redacted ] ELEVATION 374 fest

THOD: 4 7/8" diameter Rotary Wash with cathead DATUH, NGVD

& Be ATTERBERG
=85 GEOTECHNICAL DESCRIPTION s
Yo e o [ 7]
;| BEEEE o AND CLASSIFICATION = | :}éﬁ ”
, % wa =2 2ol o 20 sl wonzE| 2
Y |2x|G2)BE| & RE2Ela |B0ES| By
5 %y@%%% X - |LEIBELESE| 55
CREEEEEEE _ £ |E52523s5 28
A4 } [Redacted ]
SILT (ML} green veins, black banding throughout, moist,
dense.
‘¥ i [ Light gray with dark orange speckies at 60 feet. 7 ) 1
80 " T T1IRedacted T 1 1
‘ e SILTY SANE} (SM] Tight gray-brown, moist, very dense, orange /‘
speck
- %
4 A \ WELL GRA red-brown to orange, moist, very
L L L dense. " . .
1Redacted /
GNT aray-hrown, moist, very dense.
Bottom of dril hole at 70 1/2 feet.
A Backfilad hole with soil cuttings and grouted uppermost 5 fest.
: L - - §
L I . ' .
- - : i T
} L . ¥ 4
JHEET 2 of 2 LEGEND TO LOGS ON PLATE A-10 PLATE A-2.29

SB GT&S_ 0047523
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; LDG OF DR}%U%tﬁneRuptureinvestigatEOﬂ_DRMCPUCMZ13»@03Atch01

E 0B HO. SF4OH LOGGED BY: [Redacted DRILL HOLE NO.: 8-30

= FROJECT: EBLMW Extension CHECKED BY DRILLING DATE: May 25, 1994 .
ﬁ 1L{xATIONRedacted ] ELEVATION 27.48 teet

o SIRILLING METHOD: 4 7/8" diameter Rotary Wash with cathead DATUM; NGVD

GEOTECHNICAL DESCRIPTION LTS
AND CLASSIFICATION

COMP. STRENGTH {TSF}

SHERR STRENGTH (PSF)
POCKET PENETROMETER
PHOTOVAC TIP
UNCONFINED SHEAR
STRENGTH (PSF}
ADDITIONAL

TESTS

DRY DENSITY
{rCF}
CONTENT (X

READING {PPM)
GRAPHIC LOG
LiguiD

SAMPLE
BLON COUNT
TORVANE
HOISTURE
LIMIT %)
PLASTIC
LIMIT {x}

TOEFTH FEET)

“ARTIFICIAL FILL {af}"
SILTY SAND with gravel (SHI light brown, dry to damp, loose,
roots, angulat gravel to 1 1/2-inch dianeter,

T4 5| T [l 5 test: Treated wood tinber, oid raisoad tie?

Debris interfering with driting to 13 feet,

Z “ARTIFICIAL FILL {8t}
/7//* . LEAN CLAY (CL! brown, moist. o~

j 3 "ALLUVIUM (Gall"
SILT (ML) marbled tght brown and gray, damp to moist, dense,
bands of fine grained sand.

{Redacted

, SILTY SAND tsm brown, dry, ver dense, pik~white motting |
20 171 - || carhonate veinsl, some fme gravel, weakly cerented. 1l o - -

Marbled ht gray-brown and orange-brown, moist, very fine
sand, weakly cemented.

30 30 - 11 Gray~brown, friable, moist to wet, dense, 30X fines. ] " 68

{Redacted g

44 - 2 SANDY SILT {NLTUight blye~gray, moist, dense, with black and
brown lenses, fing gramed sand.

x
4
S |

Gy

40 54 - [ Vety dense, 53X fines. i 7 V| 88 ]

.{Eedacted B

o LEAN CLAY (TL) dark brown, moist, very stiff, some silt and . . “
fine graned sand. y 08§ 2 27130

A\

-0 T

-Redacted T

|
\__ SILT (MLITight blue~gray, moist, medium dense. . /

Bottom of grilt hole at 51172 teet.
Backijiied hole with solf cuttings &nd grouted upparmost 5 fest.

- SHEET 1of ! LEGEND TO LOGS ON PLATE A-10 " PLATE A-2.30

—
—
—
it
»

SB_GT&S 0047526



SanBrunoGT-LineRupturelinvestigation_DR_CPUC_213-Q03Atch01

oy P
5 3% §, = Fquipment £aitng 750 B Fohl Asger ang
& @ . £ PR 4-7/8 Mud Rolary - Station 363428
et = e o ~ o . i N
2XZ8 %2 a E Elevation £28.0 1. Date 7/16/98
8288 76 & oo
Laboratory Tests e~ E20 S0 W o
T FILL (GCal)-BROWN SILTY SAND WITH GRAVEL
SRR (M) (10YR 41’3) medium dense, dry, est. 25%
1% SARAR gravel, 20% silt
L ALLUVIUM (Ral)-VERY DARK BRAYISH BROWN
d r SANEY SILT (ML} (I0YR 3/2% tirm, moist, gst.
= 0% fine sand
4 Y ¥ V7 - N )
e e 38 166 e B uswtoune BROWI LEAN CLAY KITH SARD
LLn 4B Pie32 Torvane {CLY (2.8Y 5/3) firm, moist, silly, sana m fine
& gamcs 6% =0.5 graingd, organic debris up to est. 18%
1 [Redacted L)-pALE YELLOW SILT
10t (ML) (Y 7/74% very hard, dry
~ 200 3% 52 % """"" 2 10.5 1. color change o white {5Y 871
T @ 1.8 14 switched from fight suger 1o mud
rotary
’:/
T4 VERY DARK GRAYISH BROWN SILTY BRAVEL
3 WITH SAND (GM) {IOYR 3/2) very dense, moist
15—t 1 I to wiet, esl. 15-25% fine sand, 15% sil
o - KK
S0/8.5 %Qv:" OLIVE BROWN SILTY SAND WITH GRAVEL (SM)
i {2.8Y 4/3) esi. 30X fing grtavel, W0-20% si
n ‘;'/
>}
z/ OLIVE SANDY CLAY (CL} {BY 4730 hard, mosst,
n iiydgom 14,3 0 I 20 /
o %
% LIGHT OLIVE BROKN SILTY SAND (SM) (2.5Y
28t T 4/3) dense, moist
sm {ydrom 31 g T
*1-Wan Plastic N
- 200=30% ARERE
~ 30”‘ FERER
19, g 1 i A1 e
¢ 09 b1 MR 8 312 i color change 10 strong Drown {78YR
SENRE 576}, oxidation staining
35 : kRS @ 35 {t. color change to dark greenish ¢ray
200=70% 35 255 w03 Sex L fsov a7
i;i;j‘” 3100 (2000} Torvane DARIC GREENISH GRAY SANDY SILT (ML) (56Y
’ 474 very hard, sand is fine grained
L] POORLY GRADED SAND (SP) medium to coarse
Kt sand 3
a0-) Lt %
*x ftow counts are SEH sampler blow counts. o
® % POOKEL penetromaler regdng o appronmale ynoonfined Compressive @
3] mw}th Totvang rgading (where idenfified) 15 undramed sheat
Figure

Harding Lawson Assoclates

Engineering and
Environmental Services

Log of Boring B~203
Modufe 2 ~ BART Extension to SFO
San Mateo County, California

A—3

DRAWN JOB NUMBER Afponessess QATE REVISED QATE
CEG 40646 4E Redacted /98

Fage 1 of 2
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SanBrunoGT-LineRupturelnvestigation_DR_CPUC_213-Q03Atch01
c kS b4 ks Fquipment Faling 750 87 Flighl Auger and
@ ~ R R - T e PPN
O © e s [ 4~7/8” Mud Rotary — Slation 363428
we KL 2:‘ ::: -o"C:-/ et i b :
X 29 T 2 o & Elevation 2280 ft, Date 1716798
o OO L "
Laboratory Tests aT 20 00 B 44 . o i X
T —" e TT GREFNISH GRAY SILTY SarD (SM) (BGY 8/t
80 g el very dense, moist, est. 20-40% sif
45— 1|
70+ [ 11 no recovery at 45-48.5 L
L7 OLIVE GRAY DLAYEY SAND (SC) {BY 4/2) hard,
LL=28, PI=§ : 27 § @sl. 30-40¥% lean clay
0 LIGHT OLIVE GRAY SILTY SAND (SM) (BY 8/2)
50~ 1] very dense, wel, est, 10-15% silt
BOJAR" % . iR
sorse O @ 55 {1 color change o ofive yeliow (2.5Y 6/6),
SR Ll est, 85% sand, 15% st
T Bottom of boring 8t 56 feel.
Boring backfilled with bentorute cement groul 1u
ground surface.
Grouncwaler was nol encountered,
B0~
B85~
70+
75~
&
80~ S
% Biow counis are SEH sampier blow counts, 4
¥x Packet penetrometer reading is sppronmate unconfingd compressive ©
strength. Totvane feading {where idenhfied) s undramad sheas
strengih,
Frgure
 —— H@7AING Lawson Assoclates Log of Boring B~203
A O————————. il
Pe—— ENgINEETING 304 Module 2 - BART Extension to SFO
 H—— i onmental Services iif \ —
CEE LT ) San Mateo County, California
ko N W
e ORAWN JOB NUMBER APPROVE DATE REVISED DATE
e CEG 40846 4E Redacte 8/98
Page 2 of 2
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TIoR Bedacted

LGG OF' Dmg[‘umlﬁe!?uptureInvesﬁgation_DR_ﬁCPUC_ﬁZ13»@03Atch01

OB N SFRADI LOGGED BY
%CT: PIOT O dirnare Eviantion CHECKED B

fdacted ORILL HOLE NO.; B~31

DRILLING DATE: May 24, 1994

ELEVATION 24.40 feet

‘,I_LL‘I&S METHOO: 4 7/8” diameter Rotary Wash with cathead DATUM: NBYD
b(BE ATTERBERG
= £ GEOTECHNICAL DESCRIPTION LS § —
*__hv s,

s | BWZEE| g AND CLASSIFICATION | = 25| o
AR o5l we| =lomZE| E
Hle 2B ?BE| E Rel2dla S48 Ew
gl z [23|5%(52| & z |SESEREZE 5i
ol 8 (EBIR8IEE & E |2 ﬁﬁﬁﬁg*ﬁ e

. A%?Xé%&% %%9%0(?18};3 brown, dry to damp, medium dense
7 " [ON1), A i . 7~
% "RLLUVIUN, {Gal)” e
//, SANDY CLAY (CL) brown, moist, stiff, /_
?/ ;
- - me coarse gravel g . .
av // W £ ]| 42220
: LEAN CLAY {CL) tight brown, moist to damp, very stiff, with red
: nd black speckies.
Redacted
. - SAN , damp, very dense, sone orange - o
mottied veins, 405 $and, 65 ]
- 'ﬁ'RTedacted [
A1 SILTY SAND (SM] light brown, dawp, very dense, layers of
. Ik poocly and well graded sand in vemns, orange to dark orange, ~ - 68 J
1 38% fines.
B
|Redacted
i SILTY SAND with gravel (SM) marbled orange and red-brown, | ’ ]
moist, very dense, fine gravel in layers, well rounded, medivm to
coarse gramed sand,
i RRRI 65
-?81"“ i A Thintayer of silt at 26 feet, 20% fines, no gravel, 1108 | 14 N o5 ]
T ]'Eedacted ]
30 57 - A SILTY SAND (SH) gray-brown, moist, very dense, fayers of sitt - . -
SR and veins with fine to coarse grained sand, red-brown.
Y. 1|l Driter notes sandy gravel
49 ) JL P 2-inch thick dense tayer of sit (ML) and mediue to fine ‘ ] T
A0 grained sand.
401 58 - 1 ['F Hoist to wet, very dense, interbedded with layers of fine g - .
. 1 gravel and {ine grained sand.
77T {Redacted ]
27 - 7+ CLAYEY SAND {SC)fight greenish to yellow-brown with orange A . 6S
oA banding. moist, medium dense, fine gramed sand, 27X fines.
[Redacted ]
SILTY SAND (SNJ fight orange-brown, moist, gense, fine
. grained sand,
50 8l i 41" Banded orange and tan, very dense. ) b i
A5 SLLINY, %
LEAN CLAY with 53 TCL) light gray~brown, moist, hard, fine J
raingd sand. ;
gottm o;{drilt hole at 514/2 feet, BTN .
TGUNOWBLET Measuted al 34 1eel depth on ;
~ SHEET {of 1 Pigzoneter inStal&ESEND TO LOGS ON PLATE A~i0 PLATE A-2.31
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SanBrunoGT-LineRupturelnvestigation_DR_CPUC_213-Q03Atch01

Harding Lawson Assoclates

Engiheering and
Environmental Services

£ §_§ § :..": Equipment failng 750 6" Flahl Auger and
O % Yz - fred R 4778 Mud Rolary ~ Station 355438
bt b £ Pl o, P o R . w g
2E 29 B g o B Elevation 2187 [t Date 7/17/48
Cw Lca & A el
O owe OO - L —
Laboratory Tests o~ 2O oo & O
ALLUVIUM (Gall-DARK GRAYISH BROWN SILTY
SAND WITH GRAVEL (SM} {2.68Y 4/2) medum
vy o 21y dense, most o dry, esl. 20% silt, 20% grave!
- @ 2.2 1L color change to light olive Droun {287
B/AY
Redacted L «
LIGHT OLIVE BROWR
- CLAY {CLY {2.BY 574 tirm, moist, @3, 20% siy
Push HRG-
AZ0 psy
B ¢ ft: color change 1o black (2.5/}
L1132, PIeis 202 s wx 1O /
; © 12 {1 color change (o very dark gray {8Y 3/0)
A 37 / OLIVE STLTY SAND WITH GRAVEL {SM) {(5Y
~2U0=13.5% ’ 157 ‘j 4/3) dense, moist
TEELT T OLIvE BROWN SHLTY SAND WITH GRAVEL {SH)
bt \ (2.5Y 473} dense, moist {o wet, g3t 20% fine
é??é?ﬂ \ gravel
50
0.0 \ “ 8 5.5 ft. swilched from flighl auger 1o mud
WO 1otary
R o .
20— [2:62) OLIVE BROWN {2 5% 4/3} TO MULTICOLORED
0.0'9 GRAVEL WITH SAND {BWL medium dense, wet
MA 08 97 35% I%%?é
001 TY NO.
Q0=17% 6,756
0 0.<
0.1'30.
RYRe
ST
25—k 00
" ][30"%& No recovery ol 25-26.5 11
2, 5O
099
. 7 OLIVE YELLOW SANDY CLAY {CLY (2.5Y 6/6h
£ g 53x% s
ﬁé{;g’ggf 6.8 132 S % very hard, moist
LL=27, P1=8§ 30— F 24
™ OLIVE SANDY SILT ML) (BY /3% hard, moist,
est. 20~30% fine sand
~200=48% 44 § LT
1 STRONG BROWN SILTY SAND (SM) (7.5YR 476}
1.1 dense, moist
36 1L @ 35 1t cotor change to olive gray (5Y 4/2)
. with oxidized spols
SO
. @ SifiE 7] PALE DLIVE SANDY SILT (ML} (5Y 6/3): very
: g hard, moist, est, 30% fine sand, oxidized rongs &
40 g
¥ Biow counts are SEH sampler blow counts. , &
% POCKEL PENELIOMETEr re3dING 5 B0PIOXINALE UnconTngd Compressive @
siength. Torvane reading {where identified) 1s ungrained shear
strength,
Figure

Log of Boring B~204
Module 2 ~ BART Extension to SFO

A—4

§ 5 .E. = "-§ San Mateo County, California

- N W (L5

eve———————————— 3 [\ WIN JOB NUMBER APPROVED OATE REVISED DATE
P—— CEG 40848 4E Redact 8/98

Page tof 2
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SanBrunoGT-LineRupturelnvestigation_DR_CPUC_213-Q03Atch01

C: by,
ff; gﬁ § :_":, Equipment Failing 750 8" Flight Auger and
O g o o 4-7/8" Mud Rolary ~ Station 355438
ws K S > X 5 @ - —
XS % ¢ o £ Elevation *19.7 L, Date 1/17/98
On 2¢ = 3 &8
Qoo QO i U —
Laboralory Tesis o E O Qo & o ™
40— N SLIVE GRAY SILTY SAND (SM) {BY 4/2) gprse
o very dense
A - A 2 44 {1 siternating zones of oxidized-strong
ava=14% 5178 45,..%’ . . trown and olive gray
20.4 OLIVE GRAY POORLY GRADED SanD {8P) (BY

4/2) very dense, wel, est. 5-10% sid

55— |-/
5073 N

50415 60— ]

Boitom of boring &t 80.5 feetl,

Horing backfileg with berdomie cemeni grout fo
ground surisce,

Grovntwater was nol encountersd,

85—
70—
78~
fot
80~ <
% Biow counts are S&H sampler blow counts, &
% Pocket penctrometer readng 15 approximate unconfingd Comprassive @
strength, Torvane reading (where idenfified} is undramed shesr
strengtin
Ergure
Harding Lawson Assoclates Leg of Boring B-204
e a———  CNgINeering and Module 2 - BART Extension to SFO
Sr——— E0vironmental Services , . —
-5 R R ‘ San Mateo County, California
Y e R
% ORAWN JOB MUMBER afasﬁ_uﬁﬂ_‘ OATE REVISED DATE
EePe————— (EG 40646 4E Redacted 8/98

Page 2 0f 2
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LOG OF Dﬁlfkrhnﬂﬂhﬁef%upture;nvesﬁgation_ﬂDRmCPuc_z13~Q03Atoho1

D N0 SFa4DI LOGGED BY: |Redacted DRILL HOLE NO.: 832
ROJECT: BART SFO Airport Extension CHECKED BY: ORILLING DATE: May 24, 1694

{CATION |Redacted ELEVATION 32.99 feet
AHLING METHOD: 4 7/8” ciameter Rotary Wash with cathead DATUM: NGVD

GEOTECHNICAL DESCRIPTION LTS
AND CLASSIFICATION

{pcr}

SHEAR STRENGTH {PSF)
HOISTURE

POCKET PENETROMET
COMP. STRENGTH {ISF)
PHOTOVAC TIP
UNCONFINED SHEAR
STRENGTH {PSF)
ADDITIONAL

REAGING {PPK]
{ESTS

BLOW COMT
\\\\\\\\\\ GRAPHIC L0G
DRY DENSITY
CONTENT (%)

TORVARE

SAMPLE

J&dacted jl
LEANCLAY (CL] kght orange~brown, moist, hard, some sand,

73
{at
o
@

4 -t e

A

38 i " 5 feet: 2-inch thick layer of orange mottiing with medium

Redacted |
SILT (MLHtight brown with orange stains, moist, dense.

L R g {eet: Fine to coarse qrained sand with fine gravel in N § b
i cuttings.

j0 teet: Medum dense, layers of sand [SP/SK] dark

red-brown and orange, | to 3-inches thick. Waa
[Redacted ]

LEAN CLAY with sand ICL] fight brown, with orange bands and

motting, motst, stitf to very stiff, fine graned sand,

L.
3
1

20 15

A

Redacted

i A1 ay~-brown, with gght orange banding,
57 A moust to wet, very dense, fine grained sand,

: [Redacted |
;ojmy SILT (ML) Ught gray-brown, moist to wet, dense, 52%
nes,

‘- 42 ) i mi®s 1 68
26 /2 feet: Fine to medium grained sand. 05

| [Redacted ]
s 11 SILTY SAND {SM] blue~gray, moist, medium dense, fine grained | R
i7 A sang, some thin iean clay layers, 38 fines. 6§

. e ' L. - ] e
. 82 11 Very dense, 021 20 o5

, %;ggt gray~brown with gray banding, fine grained sand, {3%
RN 3
AG&F 15} r 1 T8 1 2 N 1 887

.

|Redacted

- LEANCLAY with sand {CL] light brown with light orange - - -
marbling, moist, very stiff, tine grained sand,

32 35

IS

48 i 65

SILTY M/ML) fight brown, moist, dense,
™\ line to coarse grained sand, S0X fines. :

Bottom of drill hole at 511/2 feet,
Backfiled hole with soil cuttings and grouted uppermost & feet,

SHEET 1ot LEGEND TO LOGS ON PLATE A-10 y PLATE A-2.32

J
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-9 31V1id

bv—1dO
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I

Dparator 1 | ~3873 CPT Dote 1 05-25-84 15,53 Sounding 1 842136 Pg 1 / 1
f.ocation 1« C-41 Coma Umad 1 3477C U2 Job No, + SFE4011
FRICTION RATIO LOCAL FRICTION TIP RESISTANCE PORE PRESSURE DIFF PP RATID INTERPRETED
Fa/0 Fs (Ton/ft"2) G (Ton/ft"2) Pe (ps1) AP/0c (DD PROFILE
Q 1 0 , 1000 - -2 B 3
a 2 i ' 3 ) S a i L | T 1 F 3 r 4 Fl Fy r'y F ) A a
. ] ] ] 1 Atlwium (Qal)
] ] ] ] | ]
. J ] J ] q o
] ] | ! i
) A 4
] ] , ] ] ]
15 15 154 15 154
: I ‘ | ' g
™ P - s §
I3 ) . ] J g
“ ] ] ] ] ] -
J o 4 4 § E g
- - - e m
r ] ] | g
- ] ] ] ' s
& B - - - %
a ] . ] 4 &
30 30 { a | {13{ | { 304 1 g
j ] ] ] ,
] ] i1 ) o
~ ] 4 p l !23
2 m ) ] i1 i 2
219 ‘ ] . ] g
18| . . | . 2
2 ] ] 1\ ] ’ ] 5
: S
] ] ] ] g
d E 4 o
4 4 l F I 4 §
_ ] ] 1 1 .
‘g ‘5‘ " Y 2 3 Y A i i ‘5‘ 1 i Py 1 i i 1 5 5 ‘s E 1 i 1 ‘5 1 I 1 i ‘S
i Depth Incremant ¢ .03 m Max Depth ¢ 38.88 f




