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KLEINFELDER
Bright People. Bight Solutions.

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

RedactedAttention: Mr.

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

Dear Reacted -

Per your request, Kleinfelder evaluated liquefaction hazard near the existing Pacific Gas
& Flectric Company (PG&E) Gas Transmission Line 132 in the vicinity of 

Redacted
Redacted

crossing 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
Redacted

We understand that in the vicinity of the
diameter pipeline is abqut 3 feet below existing graae. a design team including

and others (under separate contract to PG&E) is evaluating the 
enecis ot seismicaiiy-induced soil liquefaction on the existing pipeline. To support this 
evaluation,(Redacted

the top of the 30-inch

Redacted

and PG&E requested that Kleinfelder review available
geotechnical information and evaluate the Hm ipfar.tinn ha7ard along the pipeline 
» i Redacted............................ a K KPG&E provided thealignment in the immediate vicinity of the 
following information for use in our evaludnurr

Redacte• Photographic map of the pipeline alignment in the immediate vicinity of " 
Redacted
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Redacted• Mapped liquefaction hazard, interpreted by PG&E, in the 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 man i<; ha^pri nn i initpri

RedactedStates Geological Survey (USGS) Open-File Report Nos 
The PG&E liquefaction hazard map identifies the Redacted 
area of “moderate to high” liquefaction susceptibility.

crossing to be an

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).

• Flarding Lawson Associates (FILA, 1999), “Final Design Phase Submittal - 
Geotechnical Engineering Design Report, BART Extension to SFO - Module 2, 
Contract 12YC-120, San Mateo County, California,” prepared for FINTB 
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 roughly parallels the BART SFO Extension along much 
of its alignment in the vicinity of thdRedacted | crossing, 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.

RedactedAccording to the 1999 HLA report, the at the time of the 1999 
reporting was about 8 to 10 feet deep ana iinea witn 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-
This geologic map identifies the mapped zone of “moderate toRedactedFile Report

high” liquefaction susceptibility (from the PG&E map described above) at the lRedacted 
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)1 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)
Boulanger (2008)3. 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.

2 and Idriss and

In order to perform liquefaction analyses, estimates of earthquake magnitude and peak 
ground acceleration (PGA) are needed. Using the USGS interactive deaggreagation 
website4, a modal earthquake magnitude M w = 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 SDs/2.5 (0.56g), where SDs was estimated using the USGS Java 
ground motion parameter calculator5 assuming a Site Class D.

The USGS Java calculator is based on USGS 2002 ground motion maps. It should be 
noted that S Ds = 2/3-Sms, where S ms 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, I.M. Andrus, R.D. Arango, I., 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, S.S.C., Marcuson, W.F., III, Martin, G.R., 
Mitchell, J.K., Moriwaki, Y„ Power, M.S., Robertson, P.K., Seed, R.B., Stokoe, K.H., II (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.
3 Idriss, I. M. and Boulanger, R.W. (2008), “Soil Liquefaction During Earthquakes,” Monograph MNO-12, 
Earthquake Engineering Research Institute, Oakland, California.
4 https://geohazards.usgs.gov/deaggint/2008/
5 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 = 0.56g)

Computed 
Liquefaction 
Settlement 

(inches) and 
Computed 

Safety 
Factor(3)

Distance
from

Previous
Exploration

(feet)

Approximate
Distance

from
Pipeline 132 

(feet)(1)

Station Liquefiable
Depth

Interval
(feet)

Boring 
or CPT

(BART
SFO Exploration 

Depth (feet)ID Project)
18.5- 21.5
24.5- 26.5

2” to 3”

(FOS < 0.5)
Not parallel 
to pipeline 30(2>C-16 427+90

1” to 2”

(FOS < 0.5)
Not parallel 
to pipelineB-15 42 5+00 140 51.5 17-23.5

< 1”Not parallel 
to pipelineB-107 423+80 120 61 20-23

(FOS < 0.5)

Not parallel 
to pipelineC-24 421+60 220 25 nil

17.5-18.5 
33.5 - 38

1” to 2”

(FOS < 0.5)
B-18 42 1+40 20 300 (L) 81.5

C-27 41 7+80 360 250 (L) 20 nil
1” to 2”

(FOS < 0.5)
B-23 41 4+50 330 200 (L) 51 17-21

26-28
34-36

2” to 3”
(FOS < 0.5)

C-29 41 1+80 270 200 (L) 42

1” to 2”

(FOS < 0.5)
B-24 4C 8+25 355 250 (L) 50.5 33-40

< 1”
C-30 4C4+90 335 300 (L) 25 18-21

(FOS < 0.5)

19-21
30.5-31.5
37.5-49

3” to 5”

(FOS < 0.5)
C-31 4C1+75 315 400 (L) 50

18-21.5
25-35

2” to 4”

(FOS < 0.5)
B-25 4C1+65 10 400 (L) 51.5

18-21
42-43.5

2” to 3”

(FOS < 0.5)
C-32 3£ 8+00 365 450 (L) 50

20-26 
30.5 - 34

2” to 4”

(FOS < 0.5)
B-26 3S5+00 300 450 (L) 81.5

20-26
40-44

1” to 2”

(FOS < 0.7)
B-202 391+90 310 400 (L) 61

B-27 3£ 8+30 360 300 (L) 51 nil
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Computed 
Liquefaction 
Settlement 

(inches) and 
Computed 

Safety 
Factor(3)

Distance
from

Previous
Exploration

(feet)

Approximate
Distance

from
Pipeline 132 

(feet)(1)

Station Liquefiable
Depth

Interval
(feet)

Boring 
or CPT

(BART
SFO Exploration 

Depth (feet)ID Project)
B-28 36 2+80 550 150 (L) 51 nil

21.5-25 
29-33 

39.5 - 44 
46.5-49.5

2” to 6”

(FOS < 0.5)
C-36 379+10 370 <50 50

28.5- 33.5
43.5- 46.5

2” to 3”

(FOS < 0.5)
B-29 375+30 380 <50 70

32-36 
44.5 - 46

1” to 2”

(FOS < 0.5)
C-37 371+50 380 200 (R) 50

B-30 366+90 460 450 (R) 51.5 nil
24-28

46.5-49
1” to 2”

(FOS < 0.8)
B-203 364+00 290 600 (R) 56

B-31 368+85 515 850 (R) 515 nil
C-39 368+65 20 850 (R) 29 nil

< 1”Not parallel 
to pipelineC-40 365+50 315 26 16-15

(FOS < 0.5)

3” to 4”

(FOS < 0.5)
Not parallel 
to pipelineB-204 354+00 150 60.5 16.5 -27.5

Not parallel 
to pipelineB-32 360+30 370 51.5 nil

< 1”Not parallel 
to pipelineC-41 3^ 7+75 255 38 32-37

(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 Settlement with Variable PGA at Selected
Locations

PGA = 0.56g PGA = 0.4g PGA = 0.2g
Computed
Settlement

(inches)

Computed
Settlement

(inches)

Computed
Settlement

(inches)

Boring 
or CPT Factor of 

Safety
Factor of 

Safety
Factor of 

SafetyStationID
C-31 401+75 3” to 5” < 0.5 3” to 5” < 0.5 2” to 4” < 0.7
B-25 4C1+65 2” to 4” < 0.5 2” to 4” < 0.5 1” to 4” C .5 to 1.1
B-26 305+00 2” to 4” < 0.5 2” to 4” < 0.5 1” to 2” C .5 to 1.0
B-29 375+30 2” to 3” < 0.5 2” to 3” < 0.5 1” to 3” C .5 to 0.8

B-204 3 54+00 3” to 4” < 0.5 2” to 4” < 0.6 1” to 2” C .5 to 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 the 
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.

Redacted

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
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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 CRTs 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:

• Plate 1, Site Plan
• Appendix A, Plan and Profile Sheets by HLA (1999).
• 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,

K1 FINFFI DPR WEST INC
Redacted

MDF/ZZ/es
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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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;

**1 MElevation:OOOJ) Hld3C 
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LOS OF |JFfftlLOfr0Lrl!RuptUrelnVeStiSatiOn-DR-CPUC~213-Q03Atch01

DRILL HOLE NO.: B-t5 
DRILLING DATE; May 16,1994 
ELEVATION: 64.70 feet 
DATUM: NGVO

RedactedLOGGED BY: 
CHECKED 87

- MOII
f *nr SFO Airport Extension

Redacted 1
‘ * » <MX); 4 7/8" diameter Rotary Wash with cathead

5 uT US* ATTCRBERG
LIMITS

tn& w*> 6E0TECHNICAL DESCRIPTION 

AND CLASSIFICATION
IX X

£ gj 3E Ou88 I— .^£ sgii
Cl.

bis e
Ss4 K t*. at

£8 ssf r: 1| y1f— co<t g
COUJoce Sfcs■ \ t>;• ' ni Ili UJc58

4 ||ND Milh sijl (sp-SM) brown, dry to damp, 
loose, layer of grave! at 6-inches, fine to coarse grained.

"ALLUVIUM (Qalf t “ 7~ Iir
SILTY SAND ISM) brown, moist, medium dense, 20% fines.

6

GS *97 17

7> ^ A CLAYEY sand <SC1 dark brown, wet, loose, with organics.
"ALLUVIUM tQai)" , , , , . t. ....

SANDY LEAN CLAY (CL! black, moist to wet, medium stiff.

88 253 7 i 2518 145 0.8
i
4:

*JAI I iiVltlM (na||”
SANDY LEAN CLAY to CLAYEY SAND (CL/SC! dark brown, 
moist to wet, loose sand to medium stiff to stiff clay.

Corr ‘*1.0A 6\ iH»
AiCLAYEY SAND (SC) dark gray to bluish-gray, moist.leases of 

gray-blue, fine gravel, fine grained sand, loose, 34% fines.
GS8

“ALLUVIUM (Dal)''
LEAN CLAY (CU black, moist, medium stiff with blue-green 

„ speckles. ______ _______________ _

Wk ^SAIwIeanCLAY to CLAYEY SAND (CL/SC) dark gray to 
^ black, moist, medium stiff to loose, fine grained sand,
. ’ - [Redacted ”*1 '

43* 1524w/.*,75jjjjj 8

1312480/11“

SILTY SAND ISM) light gray, moist, very dense, fine grained 
sand, some gravel.
Pine gravel and coarse sand at 32 feet._____________

[Redacted ...| '
POORLY GRADED SAND with silt (SP-SM) fight gray, very moist, 
very dense, medium to tine grained sand, some black veins and 

. occasional red stains. ______________
TPertartPd....... ... . I

SILTY SAND ($M) orange-brown, moist, very dense, weakly 
cemented.

f 2 86/10“

•ft A 71

63A Light orange-brown at 46 feet.

Orange-brown with black speckles and dark orange bands, 
2-inch layer of sandy lean clay (CU light gray.82

Bottom of drill hole at 511/2 feet.
No water measured to a depth of 45 feet on 8/13/94, 
Installed piezometer. ... ,.Ppffhpri flfftiinrtwater mpasiifprf at .183 feel in artiar.enl Auger
boring on Sept. A-t.0ATE H PLATE A—2.15[EET t of I

i

SB GT&S 0482739
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SanBrunoGT-LineRupturelnvestigation_DR_CPUC_213-Q03Atch01

u Equipment Failing 750 6“ Flight Auger and_____
4-7/8" Hud Rotary - Station 424*93

c Cli; 0)
<uCl.

*— C CD*. 2 Q>
Om
O *+*'

£ Cl
q. e a) ro 
o 05

>•
% ~

2*S °QQ 03

. Oate 7/14/98Elevation.t§§-3 tki/>

O O 
3Z.ULaboratory Tests Ou 0*-

A FILL (Qaf)-LIGHT OLIVE BROWN SILTY SAND 
WITH GRAVEL (SM) (2.5Y 5/3): dense, dry, esl, 

. 30% gravel, 20% silt

i 1.7 ft.: color change to yellowish brown (1GYR 
5/6), est, 15% angular grave!

ALLUVIUM (Qal}~YELLOWISH BROWN SAND TO 
SILTY SAND (SP-SM) (10YR 5/6): loose, moist, 
est. 5-15% silt

104 48*7.4

f ?

I 5'
8

I I
BLACK SILTY CLAYEY SAND (SC) (2.5/): very 
loose to loose, moist1 10-K3*

@ 11.0 ft: switched from flight auger to mud 
rotary
i 11-12.5 ft.: no recovery

9*

I 20.2 109 13*MA, Hydrom 
-200=43% 
11=24, PMO] 15-

1 VERY DARK GRAY CLAYEY SAND (SC) (5Y 3/1): 
medium dense, wet

§ 19 ft,: color change to dark greenish gray 
(5GY 4/1)

DARK GREENISH GRAY SILTY SAND (SM) (56Y 
4/1): medium dense

S'S-.

I 19*19.8 111MA 20—-200=19%
MA, Hydrom 
-200=40%

oaa
IS «3

I 1 25 m Redacted47MA
:gc)-pale olive poorly

GRADED SAND (SP) (5Y 6/3): dense, moist
-200=23% 
PX=Non plastic1I § 29 ft.: color change to olive, very dense, wet, 

est. 5-10% silt] 30-
50/5"*I MULTICOLORED GRAVEL (GP): subrounded to 

rounded

DARK YELLOWISH BROWN SILTY SAND (SM) 
(10YR 5/8): dense, moist

1 &

I 35-

1 44MA
-200=23%

I 1 cc40-1 <
CDI CJ* Blow counts are SSH sampler blow counts.

mm Pocket penetrometer reading is approximate unconfined compressive 
strength. Torvane reading (where identified) is undrained shear 
strength.___________________________________________________

C£

I Figurr
Log of Boring B-107
Module 1 - BART Extension to SFO 
San Mateo County, California

Hardlna Lawson Associates
Engineering and 
Environmental Services1 A-7S B B t

B B7 * 3
mi w mm mI 5

JOB NUMBER 
40646 3E

DATE
8/98

REVISED DAT!APPROVEDDRAWN
CE61 Page I of

SB GT&S 0482740
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SanBrunoGT-UneRupturelnvestigation_DR_CPUC_213-G03Atch01B
»—s 
*+■-> ZS5S o Equipment Faiiino 750 6" Flight Auger and____c Q. &01a. «2* £ c *1 =5 fe <rr^ ■*r 

O 0 C 
O-^OO
' 2E U

£ cl 
cl e m m o in

>* z~
n 2 Date.i/14/98Elevation _t,§5J ft,
C" 3*£r§ oc

Laboratory Tests oa CDQ-

35723“*^®
50/8"

•4NJ 1
i 40 ft.: very dense

J
45- L16HT OLIVE BROWN POORLY GRADED SAND 

(SP) (2.5Y S/4): very dense, moist, est. 5-10%IJ 113 73*14.6
Silt

■zm

—i YELLOWISH BROWN SILTY SANO (SM) (10YR 
5/8): very dense, moist, est. 15-20% silt50— j;I 45/6“

3
j

55
55

I 1I 60- i 60 ft.: color change to dark yellowish brown 
(10YR 4/4)

Bottom of boring at 60,8 feet.
Boring backfilled with bentonite cement grout to 
ground surface.
Groundwater was not encountered.

50/4.5"1
1 65-I 1L1 70-

L
]L 75-

1
] £

80-4
c* Slow counts are SSH sampler blow counts.

** Pocket penetrometer reading is approximate uneonfined compressive 
strength. Torvane reading (where identified) is undrained shear 
strength.

t

]
Figur

Log of Boring B-J07
Module 1 ~ BART Extension to SFO 
San Mateo County, California

Hardlno Lawson Associates
Engineering and 
Environmental Services1 A-7s a s 

is i ■a* m «Si DATE
8/98

JOB NUMBER
40646 3E

REVISEO DATAPPROVEDDRAWN
CE6

Page 2 m
SB GT&S 0482741



SanBrunoGT-LineRupturelnvestigation_DR_CPUC_213-Q03Atch01
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SanBrunoGT-LineRuptureinvestigation__DR__CPUC__213-Q03Atch01
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LOB OF DRILL H0LteRupturelnvestisati°n"DR''CPUC''213"Q03Atch01
Redacted ORltL HOLE NO,; 8-18 

DRILLING DATE: May 16,1994 
ELEVATION: 82.50 feet 
DATUM: NGVD

LOGGED BY: 
CHECKED B

rflMOIl
iittiT CFft Ainwt FytPnutnn___________

Redacted
4 THGD; 4 7/8” diameter Kotary wash wnn cathead

r:
«3 I I AT7EBBERG

LIMITS1 GEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION
c£ COm >~1cc i

islS¥fi

5B8 X
S §

LUI t—to P in5 Q

. sis
CJ$ 3 toii iE >~s f£

> »
to toto

"ARTIFICIAL FILL faff ,
' SILTY SAND (SNI with layers of gravel._____________

"ALLUVIUM Wall" t J
k SILTY SAND ISM) light brown, dry, dense.____________
' "ALLUVIUM (flair , 1 , „k SILT (ML! light brown, moist, loose to wed* dense, some fine
-A orianed sand,__________________________

1 "ALLUVIUM (flat!"' 1 CLAYEY SAND (X) light red-brown, moist, medium dense, 40%

1
|
f

fl: 21 6S103
77

fines.
26' 13 1040112 19"ALLUVIUM (Qal)"

LEAN CLAY (CL! black, moist, stiff to very stiff, some coarse 
red-brown sand, slightly organic.

‘2.0IS

m. "ALLUVIUM (flair* , t , . .CLAYEY SAND (SC) medium gray-brown and red-brown, moist, - 
medium dense, fine grained sand, weakly cemented, 30% fines.

X
GS '2 16

^edertfk........... ........ I
- SILTY SAND (SMJ medium orange-brown, moist, very dense, 

fine to medium grained sand, weakly cemented, 14% fines. GS *fJ 82/10'

Gray-brown and orange-brown, thin layers of fine gravel and * 
coarse sand.jin/wr
Weakly cemented.82/9“i

Redacted1 CLAYEY SAND iso medium orange-brown, moist, medium 
dense, fine and medium grained sand, some coarse angular 
gravel, very clayey.

27

~jhmr Very dense.
Redacted

"'SILTY SAND (SM) orange, moist, very dense, fine to medium 
grained sand, locally weakly cemented, 14% fines.

GS
A 76

Dark orange mottling.r j[ 30/10*

ATE A-? PLATE A-2.18IEET1 of 2 LEGEND TO LOGS ON PLATE A-t.0

SB GT&S 0482744



LOG OF DRILLHOLE ineRupturelnvestigation_DR_CPUC_213-Q03Atch01

DRILL HOLE NO.: 8-t8 
DRILLING DATE: May 16.1064 
ELEVATION: 82JOfeet 
DATUM: NSVO

Redacted
LOGGED BY: 
CHECKED BY

JOB NO.: SF94011
SF9‘ 

: ktV. BAF
; know nc
'SJlins^ti

pan icrr- rapt cm tiffwt F«tpn<kw
Redacted

DRILLING METHOO: 4 7/8" diameter Rotary Mash with cathead

I ATTER8ER0tu
£ LIMITSSz GEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION
Cx xfr­ig gi! st I8 £UJUJ £ii

ii
£UJ |ies

o *< XLU 
C cc

£5 sas
it: St:os <xM *—• J_l ■—« 
««al otJ Oia. —11J

zu. 8
UJ«<£ CC He 25%n y cj

S sin S

55is
x ii g£S ymm

Sa-
8 V>8 8

Medium orange-crown.wr T

GS ’’ apr 12% fines. II
£

85- '““jj II

Frequent black banding, ct-inch thick.50/5" 3

75- A 4
98/ir 4

Bottom of driS hole at 811/2 feet , „ x ,
BackfBled hole with soil cuttings and grouted uppermost 5 feet.

85- I!l' ——| 7

■
ID-----85- A 6

A741
IS-105- 7:

PLATE A-2.1 |$fTLEGEND TO LOGS ON PLATE A-LOSHEET 2 of 2

SB GT&S 0482745



'
i'".\y g j

Q. QJ ^3 
Q. fD
fiT Q- CPT Data i 05-27-84 13,24 

Cona Uaad , HO 322 TC -U2

Operator t_______

Location * C—27
Sounding i 942154 Pg 1/1 

Jab No. i SF94011

LOCAL FRICTION 
F« (Ton/ft‘2)

FRICTION RATIO 
F«/0 «)

TIP RESISTANCE 
Oc {Ton/ft*Z»

PORE PRESSURE 01FF PP RATIO 
BP/Oc a> 
0,3

INTERPRETED
PROFILEP* (psl)

1000 -218 0 0 -20 0
0 0 00- 00

Fill (aQ

Alluvium {Qa!J

I

1515 15-,=1515IS Fd t3 2-2.
w
01+> ro(VO 2Q) §
o
H
cI i

(\) jr
*4 t-

XI
-§1i

O. 3
111 I <
D a>m

to'30 3030303030 co

I oI%
l o73 730) lCl m o

n ~0i CS' oQ. e. II©
H CO

1 0
8C/> 1

Cd £I5I O,

o oI1H ft
Rp . 1 . .. 1 ■ ■aC/> 45 45'(A ISI IS-1 joo Max Dapth i 18. 38 FtN .05 mOapth !ncr«»ont iat
00 *Nts)
-J

C\



Loe w imm
Redacted

i
eRupturelnvestigation_DR_CPUC_213-Q03Atch01

ORIli HOLE NO.: 8-23 
DRILLING DATE: May 17, 1084 
ELEVATION: 56.04 lee!
DATUM: NSVO

JOBN0- SF8401I
PROJECT: BAflTSFO Airport Extension 
I nOATtmJRedart-pd I
DRILLING METHOD; 4 7/8* diameter Rotary Mash with cathead

LOGGED BY: 
CHECKED 8Y:

uT Sc: ATTERBEBGI b* LO 
LUb~ UNITS sGEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION
S jC Uw

Q =
3T►***
01s »-* SH §Ui s _ sfUJ
£ ll s|H* UJ

<£>§? 
o oXSJ

L4m^ §SoilUJ HiSi i_
oS

E 52
55 1/5

£
GU

55 a tw*
Cm3

S5
Cl* GC

is Ss=<C srS >■*ceSSB
N~ KTi ilX

*—I UJm Sfwtn oO.U IS

"ARTIFICIAL FILL lafJ"
SILTY SAND ISM1 brown, damp, loose, some fine gravel, some 
clay locally.4

„ Aluminum toil at 3 (eet.
"ARTIFICIAL FILL faf)"

CLAYEY SAND CSC) dark brown, moist, medium dense, 
fragments of burnt wood and roots, fine gravel throughout, 
fine to coarse sand.

12

18
Gravel at T feet, 

\ Black, moist. P10 I0T8 "0.5 28 * 1522
“ALLUVIUM Wail"

LEAN CLAY fCU black, moist, soft, some fine grained sand.

7 Increasing clay.
i.

"ALLUVIUM Waif
SILTY SAND ISM) dark blue-gray, loose, fine grained sand, 
19% fines.20aw wwMmH , _A 0 GS *

W 47 2831"ALLUVIUM (Qalf
LEAN TO ORGANIC CLAY (CL/OU black, moist, soft to medium
stiff.

m."I ^ 88 25 GStil 18"ALLUVIUM (Gal)"
SILTY SAND with gravel (SM) light gray-brown with orange 
veins, moist, fine grained sand, line gravel, medium dense, 35%

\ fines.
30' * Ifiedacted82

SILTY SAND (SM) light orange-brown, with veins of dark 
orange, moist to wet, very dense.

iRprlarterl |
.... SILTY SAND to CLAYEY SAND (SC/SMS ight orange-brown,

moist, very dense, some orange veins, weakly cemented.A "
1 Redacted................. |

SILTY SAND (SM) orange, moist, very dense.
With light gray-brown patches.

A0- 2 80/lf

jjpw Orange-brown, friable.

Bottom of drill hole at 51 feet. :
Backfilled hole with soil cuttings and grouted uppermost 5 feet.

SHEET I of 1 PLATE A-2.23LEGEND TO LOGS ON PLATE A-i.0

SB GT&S 0482747
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SanBrunoGT-UneRupturelnvestigation_DR_CPUC_213-Q03Atch01

RedacteC5*
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<
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*•S« C.: ■
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a
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54.66Hidan
CPT-29I PLATE B-29
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LOG OF DRHTBHOSE"LineRUptUrelnvestiSati°n_DR_CPUC_213-Q03Atch01
LOGGED BY: Redacted 
CHECKED S'!

MNQ; SF840II
PROJECT: Ptcr Rrn sirnort Extension 
I DCATm LRedacted '
URItLIMS METHOD: 4 7/8“ diameter Rotary Mash with cathead

DRILL HOLE HO,; 8-24 
DRILLING DATE: May IT, 1994 
ELEVATION: 52.01 feet 
DATUM: N6V0

Siru. Ammm
LMTS

in

Si
pte

Qmi | ...
UJ .

5GEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION

2C guT
*{2 O wsi♦*** si

IS
>•
W—8tH H

«2cg 5£xssLA, j* oiS- §as §saUJ

ito §t-
§2

«c or
£S
OZC

cr
o to
C3 UJ 
-UC

£ X iflts «— Q
§3 Is

Sm
Sci >* s aes sm ad CD*— 1/3 Xo, cc

"ARTIFICIAL FILL Caff
SANDY GRAVEL IGN/GP) gray gravel with brown sand, damp, 

"\ medium dense.___________________________
"ALLUVIUM IGalf

SILTY SAND with grave! ISM) brown, damp, loose to medium 
,* \ dense.
/ “ALLUVIUM IGaT

CLAYEY SAND ISC) gray-brown and orange-brown, moist, 
medium dense, fine granted sand, 44% fines.

• '+.*

z P 10218 18 es v
10r

A
Interbedded layers of silt (NL) and silty sand (SMS 2 to 
4-inches thick at 7 feet.to 8 GS *

Black, loose, at 10 feet, 4QX fines.

Redacted
hH 75 10? IT GS “SILn SANU tbKj ugru giay-drown with orange bands, moist, 

fine to medium grained sand, very dense, some roots, 14%
fines.

20- -jj go Dark orange-brown, locally weakly cemented.

4^1 50 Light gray-orange, wet.

¥
30- —-j esA Weakly cemented.

1 Redacted"7
~/S CLAYEY SAW tSC) light gray with light orange staining, moist, 
//' medium dense, fate grained sand, 40s fines. "‘33521 GS

/40 1 Redacted58
SILTY SAND ISM) orange, moist, very dense, fine sand with 
dark orange staining.

"330/,{r Medium to fine grained sand at 45 feet, some black speckles.

Dark orange with black speckles.
ssm,

Bottom of drill hole at 50 U2 feet
Backfilled hole with soil cuttings and grouted uppermost 5 feet.

SHEET 1 of 1 PLATE A-2.24LEGEND TO LOGS ON PLATE A-LOI

SB_GT&S 0482749



i 1
V B Ift sn> $ 

“■&
CPT Data » OS-31-94 JO, 04 

Cone Uaad i HO 122 TC -U2
Operator < '
Location i C-3U

Sounding i 942138 Pg 1 / 1 
Job No. i SF94011

LOCAL FRICTION 
F« CTon/ft‘2)

TIP RESISTANCE 
Oc CTon/ft*2)

OIFF PP RATIO 
iP/Oe tt)

FRICTION RATIO 
F*/Q «)

PORE PRESSURE 
P* (pml)

INTERPRETED
PROFILE

10 010 .0 
*" *■—1 0-

1000 -20 0 30 -S 0 200
0 0 Ot0-0

)
Fill (af>

Alluvium (Qal)

4

I

15 15 1515IS15

w
01r\ Q- 73
w4* a>

Q.o ? 
-a

2n\ gIa
Q

—I H1 cI i
JOw %Xo 3a. <ui 1 a>mO

30 30-30 21303030 o

i I a73 7)a> iCl m on ~as% cis. oQ.

O 1n GJ

oIon t: 8co >EI
3-O oH n IRp

GO CI ■ I . ■Io 4545 xXXm 45xha00 25. 75 FtMax Depth im , 05 mC Oapth Incrowont iK>
-J
'Jt
©



I'
1’ JOB NO: SF04QH
tv PROJECT j-BASlLSEIilkessrt Extension

. i nr Attn! Redacted I
ORILUNG METHOD: 4 7/8" diameter Rotary trash with cathead

Loe ofsBbillgHqub. pturelnvestigation_DR_CPUC_213-Q03Atch01

DRILL HOLE NO.: B-2S 
DRILLING DATE: May 18,1804 
ELEVATION: 47.00 feet 
DATUM: N6V0

Redacted
LOGGED BY 
CHECKEDB

tr 85 ll. Atmmc
uxns

ina- sGEOTECHNICAL DESCRIPTION 

AND CLASSIFICATIONi X mx
a* xtu I £ *«8UJ 15
23 osk%i*2.5 tu,

jX LU rn t*£2UJ asI jr wSX X
tL s?a&iii

C/3

3e>—a. £ IS
««C f"*i JLi ■sssso £Sa. as

«ccca 8 to03

"ARTIFICIAL Fill laff
SILTY SAND (SHI brown, damp, loose, with gray gravel, pile of 
broken concrete blocks from e-inches to 2 feet.

. 2 feet Golf ball, cobbles, rocks to 4 feet
*\ No samples at 21/2 feet, concrete blocks in hoie.________

muviuM iQatr
SILTY SAND ISM] blue-gray, moist to wet, loose, fine grained 

_ sand, roots.
"ALLUVIUM (Gal)*'

* SILTY SAND ISM) blue-gray, moist to wet, tedium dense, fine
■ grained sand, roots, 2-inch thick layer of clayey silt (ML) at

101/2 feet.

1
r-R A

I 10 ■ 20

I 38

Dense, black at 1? feet 
181/2 feet: Blue-gray. 
Medium dense.20

~H 15 30’ 12104 20

R "ALLUVIUM (Gall"
SANDY LEAN CLAY (CL) dark 
sand, green-blue and orange
25 feet: Green-blue gray with white specktes.

gray, moist, stiff, fine grained 
lenses, occasional fine gravel

2 *15I Jl
"ALLUVIUM (Gaff

CLAYEY SAND (SC) dark gray, moist, tedium dense, fine 
grained sand, some roots, 28$ fines.R GS 130- 10221 21

OS

R ■ 31* M'125 08 C *31 25"ALLUVIUM (Qat)“
SANDY LEAN CLAY (CL1 gray-brown, moist, stiff, sandyMty
lenses.________ ____________________

"ALLUVIUM (Gall"
- SILTY SAND (SM! gray, moist, dense, fine grained sand,

. . brown veins. __
a some

AO- si 50/6"

M POORLY GRADED SAND with silt and gravel (SP-SM) fight gray, 
moist, very dense, tedium to fine grained sand, fine gravel

20M 1 Redacted____  | "
SILTY CLat IU.-ML) dark Drown, moist, very stiff, veins of 

•, gray sand, fine grained sand, sulfur odor, organic content

' 1 Redacted ...... “| “
— silty sanu iSMi gray ano gray-brown, moist, dense. • 

Bottom of drill hole at 51 f/2 feet •
Groundwater measured at 27.5 feet depth on 8/13/84. 
Piezometer installed.

ORm. rn SO- 31 33

I
PLATE A-2.2SHEET 1 of 1 LEGEND TO LOGS ON PLATE A-I.O
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SanBrunoGT-LineRupturelnvestigation_DR_CPUC_213-Q03Atch01

oS Equipment PaiUng 750 6“ (-light Auger and
4-7/8" Hud Rotary - Station 395+15

c .50>
CD ^ ** w c

<u * 3 a*
oTi Sc oi o o a.-- SO

Si£>• xr
« s; § Elevation.±13.3.fj. DateCL

c-'S £ a> (o 
Q CO

Laboratory Tests □ o CD 0-,
FILL {Oaf}-VERY DARK GRAYISH BROVIN SILTY 
SAND (SM) (I0YR 3/2): medium dense, dry to 
moist, est, 30% silt, 10% fine subrotmded gravel, 
glass debris

I12,0 22*m

5— ALLUVIUM (Gal)-DARK GRAYISH BROWN CLAYEY 
SAN0 WITH GRAVEL (SC; (10YR 4/2): loose, 
moist to wet, est. 30% clay, S5% sift, 15% grave!

Groundwater encountered at 7.0 ft. during 
drilling
BROWN SILTY SAND ISM) {iQYR 4/3): loose, wet 
@ 7,5 ft.: switched from flight auger to mud 
fotery

GREENISH GRAY SILTY SAND (SM) {'.56 5/!): 
medium dense, wet, est. 40-50% silt

8*8.7 112

-SC_
4HA

-200*25%
10- VI2! .2 18*USCO4068 (4000) 104

GREENISH GRAY SANDY SILT (Ml) (56 5/1): 
soft, moist to wet, est. 20-40% fine sand, 
occasional irregular dark gray (N3/) lenses

15—
7

20- dark GREENISH GRAY SAND (SR) (5B8 4/1); 
ioose, wet, trace silt, trace organic debris

" Bottom of Oaring at 215 feet.
Groundwater encountered at 7 ft. § 08:t0 on
7/14/98.
Boring backfilled with bentonite cement grout to 
ground surface.

19.0HA HO >4*
■ 200=9%

25-

30-

35-

cd40-J <
CD
U
h*h Blow counts arc SSH sampler blow counts,

kk Pocket penetrometer reaping is approximate unconfined compressive 
strength, Torvane reading (where identified) n undrained shear 
strength,________________ _______________________________ _

co

Figure
Log of Boring B-201
Module 2 - BART Extension to SFO 
San Mateo County, California

Harding Lawson Associates
Engineering 
Environmental Services

andI iliWH 

ift-------
DATE
8/98

REVISED DATEa oop nwcmDRAWN
CEG

JOB NUMBER
40648 4E RedactedI

SB GT&S 0482756



LOO OF DRILL HOLE
■SanRriinnOT-l weRupture!nvestigation_DR_CPUC_213~Q03Atch01

LOGGED BY: Redacted DRILL HOLE NO.: B-28
DRILLING DATE: Hay 18,1884

----------------- ELEVATION 43.50 feet
DATUM: NGVO

4)0 NO-' SF04Q11
H10JECT: RABT STO Aifiwt Fittermnn______________
1 QCATld Redacted
DRILLING METHOD: 4 7/3“ diameter Rotary Mash with cathead

CHECKED 8’
|^j|

P|
Cu Sir ATTER8EH6

UNITSS lO 
uj h*

ijiE

il
h in

5GEOTECHNICAL DESCRIPTION 

ANO CLASSIFICATION
X

B a. acf- >• Q&

isia UJ
C£

I—
3cy3S$si 11 iis II

X©

3S
SO OS C3feiUJItoWjf

o*£ V—« ?*■

IX. C->

Xou Sg55?
§ac< aut tnua

OU4>~s8« Q V3o ui 
’-K *—IS •*£cc So?

o
•Ja CQ K* t/> LD

"ALLUVIUM (Gair
SILTY SANO ESM) brown, damp to moist, loose.1

"ALLUVIUM IQair
SANDY SILT (ML) brown, moist, loose, fine grained sand, 52%'A 4 GS *fines.

"ALLUVIUM IQall"
POORLY GRADED SAND (SPI dark gray, moist to wet, loose, 2%
lines.»• Corr '8

100 22 GSW '

"ALLUVIUM lOall”
SANDY SILT (ML! dark gray, moist to wet, loose to medium 
dense, 81X lines. GS *jj 10

20«* MVMHMMMA - GS ’"ALLUVIUM lOalf
POORLY GRADED SAND with sit ISP-SMJ gray, moist to wet, 
medium dense, medium to fine grated sand, IfS lines.

I ■ » "ALLUVIUM IQalJ"
FAT CLAY !CH) black, moist, soft to medium stiff, organs: 
content t.4%.

38 550,5 22 m

30
”2 12 "ALLUVIUM IQall"

CLAYEY SAND TO SILTY SAND (SC/SM) Ight blue-gray, moist, 
medium dense, toot fragments.

Redacted
POORLY GRADED SAND with sit ISP-SM) dark blue-gray, 
moist, very dense, with black staining and a layer of black 
clayey sand ISC) al 35 feet, some roots, weakly cemented.

K 75/10"

Redacted
SILT (MU blue-gray, moist, very dense, 8-inch layer of clay 
(Ci-HU at 401/2 feet, occasional layers of fine grated

40 *3.S56
sand.

1 Redacted
LEAN CLAY (CU light blue-gray, moist, stiff to very stiff, with * 
brown organic bands at I to 2-tnch spacing. 31* 13*2.0 21A

M- Redacted
SILTY SAND ISM) light blue-gray, moist, very dense, fine 
grained sand.I 50' 12280/ir 14

Redacted
LEAN CLAY ICU light orange-brown, moist, very stiff. 

LEGEND TO LOGS ON PLATE A-i.0
%

SHEET 1 of 2 PLATE A-2.28I
SB GT&S 0482757



I LOS OF P^£H^£ineRuptUrelnvestiSation-DR-CPUC-213-Q03Atch01
LOGGED BY:
CHECKED B\

Redacted
f Mi HO,: SFMOtl DRILL HOLE NO,: B-26 

DRILLING DATE: May 16,1884 
ELEVATION: 43.50 feet 
DATUM: NGVO

tftWLCT; P*or ccr% Pttart.iivi1 Redacted.'V'AIJON;
iW LINS METHOD: 4 7/8" diameter Rotary Wash with cathead

C Sic ATTER8ERG
LMTFS

V) ssI Sa 5GEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION
£ £I V* 58ou

£85 isi fr**
5 o itO>y- w gSw

S ss t“ £*—» ri*»
«■* acI asSt Ui8>-sss Q V> 

O LU«*£ H£
Ui

5 25
Gtw uriinl§8S oc*S3f!CQtn toCU OC

U Redacted

(
SILTY SAND ISM} light orange, moist, very dense, with light 
gray and dark orange handing, tine grained sand, some fine 
gravel in layers.
Some coarse to fine sand in layers and also some fine grave! 
1/2 to Wnch layers.I "3150/5"

I 05-

I
50/5* light gray-'brown, medium to fine grained sand.

I
75-

!
Driter reports hard tense at 78 feet, clay in sand at 78 feet.

80 feet: Clay lenses (stiff) fight gray, h cuttings.
80,5 feet: 7-inch layer of silty sand (SM) gray, fine grainedI :zi
sand

Redacted
LEAN CLAY (CL) gray, mottled with brown, moist, stiff, appears I . 
to be organic isuilur odor), layer of fine sand,__________ I

Bottom of drill hole at 811/2 feet
Backfilled hole with soil cuttings and grouted uppermost 5 feet.

85-

85-i
I

105-

SHEET 2 of 2 PLATE A-2.26LEGEND TO LOGS ON PLATE A-LOI
SB GT&S 0482758



SanRriinnC^T-l inpRi inti ire>[n\/c>cfin^tjAn hr f^Pi ir 21?-00?Atch01

O Equipment bailing 750 6" flight auger and_____
4-7/8" Mud Rotary - Station 391+83

G &<L>
Ol £.4. <D MM 
-M ** t- C

.<2 c O ” o o 
-'-'SO

-C
>«■ CL■a•fd Date 7/i5/Q8Elevation.±MA.LL...s 3: QJ CD

S' or 5 
QO CO

a co
Laboratory Tests Cl.

O—i FILL (Oaf)-VERY DARK GRAYISH BROWN SILTY 
SAND WITH GRAVEL (SM> (2.5Y 3/2); medium 
dense, moist, est, 20% fine gravel, 20% silt

VERY DARK GRAYISH BROWN LEAN CLAY WITH 
SAND (CL) (2.5Y 3/2): hard, moist, with fine 
sand and fine gravel

ALLUVIUM (Qal)-OLIVE SILT (ML) (SY 4/3S: soft 
to firm, dry, est. 10% fine sand

BLACK LEAN CLAY (CL) (2.5/1): firm, est. 10% 
silt, trace plant debris

OLIVE BROWN SANDY SILT (MLS (2.5Y 4/4): firm,

27*-200=83%
-39, Pf=25

5
8

dry

10- ® 10 ft.: increasing silt content

8 10,5 ft,: lense of BLACK LEAN CLAY (CL) 
(2.5/1)

6 11 ft.: becomes moist

@ 12.0 ft.: switched from flight auger to mud 
rotary

GRAVEL WITH SAND (6P)

DARK BROWN SILTY SAND (SM) (7.5YR 3/2): 
medium dense, moist, est. 30-40% silt

8 16 ft.: color change to olive brown (2.5Y 4/3), 
est. 20% sill

18.7 88 9*MA
-200=76%

15—
32*D5CD=4500 (4000) 1)715.2

Redacted20 ______________________ 3LIVE BROWN SILTY
SAND (SP) (2.5Y 4/3): dense, moist to wet3!MA, Hydrom 

-200=17%

25-
88 43*34.0

STRONG BROWN SILTY SAND (SM) (7.5YR 5/8): 
medium dense, moist, est. 15% silt, strong 
oxidized appearance

@ 29 ft,: color change to olive brown (2.5Y 4/3), 
becomes very dense30-

52

8 33-33.5 ft.: increased clay content

35-
113 50/3" x-18.8

VERY DARK GRAY LEAN CLAY (CL) (I0YR 3/1); t~ 
firm, moist, est. 30% silt 0140—1 5

ax Blow counts are SGH sampler blow counts.
u>xx Pocket penetrometer reading is approximate unconfined compressive 

strength. Torvane reading (where identified) is undrained shear
strength.

Figure
Log of Boring B-202
Module 2 - BART Extension to SFO 
San Mateo County, California

Harding Lawson Associates
Engineering and 
Environmental Services

DATE
8/98

REVISED DATEa ibppnwcn

RedactedDRAWN
CEG

JOB NUMBER
40646 4E

Page ! of 2

SB GT&S 0482759



w
i SanBrunoGT-LineRuptureinvestigation_DR_CPUC_213-Q03Atch01

C: 
o 
a.

>v

5 Equipment Failing 750 6“ flight auger and______
4-7/8" Mud Rotary - Station 391+93

a
Q>

(D
, *- C0> * 3 Q)

g£ '§§
o_ —■ :e o

a>

P £ ex
Cl E 
(U 1“
a tn

Date 7/15/98Elevation +49-1 st_
£~ 3»£-5 °

(O

Laboratory Tests q o 00 40

i 16.0 I!6MA, Hydrom 
-200=35% 
LL = 28, PI-9

GREENISH GRAY CLAYEY SAND (SC) (5G 4.5/0: 
medium dense, moist

@ 41.2 ft.: color change to grayish green (5G 
4/2), trace organic debris

109 33*19.9

t PALE OLIVE SILTY SAND (SM) (5Y 6/3): very 
dense, est, 30-40% silt45

80I
i 49 ft.: color change to strong brown (7.5YR 
4/6), interbedded with irregular tenses of DARK 
GRAYISH BROWN SAND (SP) (2.5Y 4/2), oxidizedI 50-

50/4”*
! 0 51-51.5 ft.: GRAYISH BROWN CLAY (CL) (2.5Y

5/2)I
55 @ 55 ft.: color change to olive brown (2.5Y 4/3)II 52/6"

I 60-
50/3.5''*

I Bottom of boring at 61 feet.
Boring backfilled with bentonite cement grout to 
ground surface.
Groundwater was not encountered.

I 65-

I
I 70

i
75-

I
£

80J <
CD

* Blow counts are 55H sampler blow counts.
** Pocket penetrometer reading is approximate unconfinecs compressive 
strength. Torvane reading {where identified! is undrained shear 
strength. ____________ ________

to

Figure
Log of Boring B-202
Module 2 - BART Extension to SFO 
San Mateo County, California •

Harding Lawson Associates
Engineering and 
Environmental Services,

|BS
= = =

S£ wm
a am m

REVISED DATEDATE
8/98

APPROVEDJOB NUMBER
40646 4E

DRAWN
CEG Redacted

Page 2 of 2
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LOB OF DRIUxuWOL-EneRupturelnvestigation_DR_CPUC_213-Q03Atch01

DRILL HOLE NO.: 8-27 
DRILLING DATE: Hay 10.1884 
ELEVATION: 44.32 feet 
DATUM: N6V0

I RedactedJOB HO- SF94Q1I 
PROJECT: BARTSFO Airport Extension 
I fiTATIO^l Rpdartfd
PUIUM5 METHOD: 4 7/8" diameter Rotary Nash with cathead

LOGGED BY: 
CHECKED BY

I
E is ATTER8ERG

UNITSg
•mw-M ssI GEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION
X ISp=j£ gh-r £ «■—* 

3Mjt8
—4

Uj 563UJ
y- lb f£g |J4S 

►"* ■ . ■

2Ssfs

«<CC eSo
o o
Xt4

sUJsLU bss.o i=f2x stz
SS

>•
SS 11£ >~

S
t/3I f£

ox8 UJ8m
“ARTIFICIAL FILL tat)"

SILTY SAND with gravel ISM) brown, damp, medium dense.I
- "ALLUVIUM (OaT , j

j:ii ty CiiMii with nravpi fRMf bfown, damp. dense. 
— Redacted 1 "

48I
POORLY GRADED SANU with $« ISP-SM) I'ght orange-brown 
with orange bands, damp, dense, fine grained sand.
Sit in bands, very dense. HX fines.I IO--~j82/ir

M
GS

% *383/r 15 to 151/2 leet: Light gray-brown, wet.
IS 1/2 feet: Light gray-brown with thin black stripes, moist, 
fine grained sand.

Light brown, moist, with orange bands, fine grained sand.

I *378/11" Dark orange bands, mast to wet.

!
30** 231 50/4" Dark gray-brown with frequent thin layers of organics, no 

orange coloring.

Redacted1 POORLY GRADED SAND with sit (SP-SM) gray-brown, moist, 
very dense, fine grained sand and some fine gravel, 11% lines. GS*3150/3“

!
40-3150/4"

I [Redacted I
SILTY SAND ISM) gray-brown, moist, very dense.t 78

RedactedI 50- ^j| 77 SILTY SAND/SANDY SILT ISM/KL) gray-brown, moist, very ' ‘ 
dense, fine grained sand, bands of coarse and coarse to Tine f' 
grained sand spaced 3 to 4-inches, /

Bottom of drii hole at 51 feet.
\

I
PLATE A-2.2TSHEET 1 of t LEGEND TO LOGS ON PLATE A-1.0

I
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L06 OF DRIftnP|iE5£ET'LineRupturelnvesti9ation-DR-CPUC-213-Q03Ateh01
Redacted*««•) SF840II LOGGED BY: 

CHECKED B'
DRILL HOLE NO.: 8-26 
DRILLING DATE: May (8,1884 
ELEVATION: 4137 feet 
DATUM: NGVO

tfasu-fcl: BART SFO Airport Extension *
I ■< *I)DW I Redacted
r METHOD: 4 7/8" diameter Rotary Mash with cafhead

I 2C ATIERSTO</5
LMTS 2EGEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION
Wtzmin£i ii iifx£ 5%

•miu; in s*

Iifc §iSyB

•4.^ &.U

i/> 1u; asSi SBi 1Sr 1
Cm)

lag UJcesa 3 coS uj
«oC ►—

>~
Bi wa t— t/5V)

“ARTIFICIAL FILL tafl“
v SAND ($P) with cement taifngs and gravel________
\ “ALLUVIUM IQafl"
l__Qtl TV <ttMn V«34l hr own dam loose.
\ Re(:|acted ....... ............. "*“■

SHI 7 sand ujw tiym uiuWn, moist, dense, with orange 
banding. 35% fines,

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

I

4fj ^ GS *I

!U ■I*"* |»j MM4 GS

A m Dark orange bands at 15 f/2 feet, less sity,

Redacted
SILTY SAND 1SM| light gray-brown, moist, very dense, orange 
and red speckles, some orange mottling in areas, fine grained?l)~ sart43 80/8*

84

il­ ia 78 Less sit, bands of orange.

I Redacted
^ Si V ki «r t ¥

POORLY GRADED SAND ISP) brown with some black staining, 
moist, very dense."SI 50/5“

1 Redacted40- J 86 SILTY SAND (SM) gray-brown, moist, very dense, l-inch thick 
layer of silty clay at 41 feet

Redacted
WELL GRADED SAND with silt tSW-SHl tight gray, moist, very 
dense, white mottling, medium to coarse grained sand, some 
fine gravel.

« uMittqi «} jkxa84

Blue-gray at 50 feet.
~ Redacted I""....... ■... :n —
\ SILT (Ml! blue-gray, moist, very dense.

Bottom of drill hole at 5t feet. .
No water measured to a depth of 41 feet on 6/13/84.

... P(830»9W ..installed,'-—---------------------------

*i(>—

wmm 0 Mil Ul

/
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LOG OF OWLUfflbfc
ineRupturelnvestigation_DR_CPUC_213-Q03Atch01

DRILL HOLE NO.: B-20 
DRILLING DATE: Hay 25.1804 

_ ELEVATION 31.74 feet 
DATUM: NGYO

Redactedi<m NO; SF840H 
riHWCCT: BART SFO tenon fiitonnaft 
i tK:AT10N;l'Redacted |
MULING METHOD; 4 7/8' diameter Rotary Hash with cathead

LOGGED BY: 
CHECKED B)

ccI ATTERBTO
LMTS

i/i

I* GEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION
X IH-
8
iU >*■1 58

!
flu.e Ills

tn
y2
U** *

ssa
*4 MM*

05
feSis

UJ £J> s
\£

cc H *2I t£S I— g~
*>■» Mm*1*s Stsi£OCD I— V? w

"ARTIFICIAL FILL (all"
POORLY GRADED SAND with grave! (SPJ dark brown, dry to
damp.

"ARTIFICIAL FILL (af)“
SILTY SAND (SHI brown, damp, loose.

A 8 \ Piece ol glass at 5.2 feet.
• “ALLUVIUM (Gal)"

POORLY GRADED SAND with sit ISP-SM) ight brown, damp, 
loose, line to medium grained sand, some roots.________

- “ALLUVIUM (Gall”
SILTY SAND ISM) dark brown, moist, banded with black and 
orange, medium dense.

to **. mamma

A 18 Corr "

Wet, 14* fines.
<** 'imiimij ,aA 15 GS

“ALLUVIUM Wall”
LEAN CLAY (CL) black, moist stiff, moderately plastic.

20 t 06*1,5 48* 1820 23 1570 C

Marbled blue-green and gray, very stiff.

32 *15 f06 38* 17 212021

“ALLUVIUM (Gail"
SANDY SILT (MU gray, moist, loose, organic odor, 84* fines.30~ “jjjj jI GS "

"ALLUVIUM (Gat)"
FAT CLAY (CHJ with mterbedded silt (MU, gray-brown, moist, 
medium stiff clay to medium dense silt.*0.7 60* 281 16 80 32 800

Light blue-green gray, heavy organic odor.40~l12 07 34 820

"ALLUVIUM (Gal)"
SANDY SILT (MU gtay, moist, medium dense. 68* fines. 64 54 GS■ 23

"ALLUVIUM (Gal)"
LEAN CLAY [CD alternating with layers of silt (MU dark 
brown, moist, very stilt clay to medium dense sat.
Organic content 1.4*.50 «a •MMMM 1AA 12 30 40* 33 OR

H.
PLATE A-2J29SHEET 1 of 2 LEGEND TO LOGS ON PLATE A-1.0

I
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I LOB OF DRIltBROffi'LineRuptureinvesti9ation-DR-cpuc-213-Q03Atch01
U 040II

■' HAitl SFO Airport Extension <• 
l top: [Red acted

;»« M 1HOO; 4 7/8" diameter Rotary Wash with cathead

LOGGED BY: . Redacted 
CHECKED BY:

DRILL HOLE NO.: B-26 
DRILLING DATE: May 25,1994 
ELEVATlOtt 3L74 feet 
DATUM: NGVDr

Lu

I ATTERSERS
LMTS

mix. </>
SGEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION
X l^tj «•*

X W"X

i fcF *?g li» isOl<~ O 11 iscaI EygI0 a»— C/31*j O P C/7

S6
X
Otar te*~Wi «m*

<< Xi ss; i—
gasIfZ6 li>—

gStSO.CChi SIS tn

A vr Redactedi landing throughout, moist,f IHL/ yis-tn rt^atA, uwvh

dense.

I: ax Light gray with dark orange speckles at 60 leet.

I 90A Redacted
\ SHIV SAND (SMI light gray-brown, moist, very dense, orange f 
Redacted u—----------------------------I l WELL GRADED SANO tSK) red-brown to orange, moist, very

riprap ______Mttute:
RedactedI SILTY SANO (SM) tight gray-brown, moist, very dense. 
Bottom ot drill hole at 701/2 feet 
Baekfited hole with soil cuttings and grouted uppermost 5 feet.i

i>,

P
I i

f

I j.*.

i

I.
fs

I i
i
;I t

II
I w.*

I
SHEET 2 of 2 PLATE A-2.29LEGEND TO LOGS ON PLATE A-1.0
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LOS OF DRIlA;uM8fc£neRuptureinvestigation_DR_CPUC_213-Q03Atch01
DRILL HOLE NO.: B-30 
DRILLING DATE: Hay 25,I984 
ELEVATOR 27.48 feet 
DATUM: NGVO

Redactedu .JOB NO: SF840H
f' PROJECT; BART SFO Aifpwt Extension
: iOCATiOR iRedacted ________

MUING METHOD: 4 7/8" dfsmeter Rotary Wash with cathead

LOGGED BY; 
CHECKED BY

£u ATTER8ERG
LBOISg

5GEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION
X

QZ $
£

cl. 2C
t=8:i >*» 28

wmA
<o
§1

£
§2o

ifc ll H §*7o o *2.
H* i
U}tZ
«*C ’3E
.w-mA

Li*'?LJ
5S £•cII I-*#tot§ sssitua-cc

§*5ft >~
S

o to 
o yj <<gcss6f1/5 t/5•Mai mmt

"ARTIFICIAL FILL (a()M
SILTY SAND with gravel (SMI light brown, dry to damp, loose, 
roots, angular gravel to I f/2-inch diameter.

a
i

e
5 feet: Treated wood timber, old railroad tie’ 

Debris interfering with drilling to 13 feet.

16

\> :

f: ^
10“

iv.
HH "ARTIFICIAL FILL Saif 
YM7A- LEAN CLAY (Ctl brown, moist.

32 "ALLUVIUM (OaT
SILT (MU marbled fight brown and gray, damp to moist, dense, 
bands of fine grained sand.

I Redacted |
SILTY SAND ISMJ brown, dry, very dense, pink-white molting , 
carbonate veins}, some fine gravel weakly cemented. -20 tts17 10

"a 68 Marbled light gray-brown and orange-brown, moist, very fine 
sand, weawy cemented.

30 GS ‘Gray-brown, friable, moat to wet, dense, 30% fines.30

Redacted .... . ..
SANDY SILT («U light Diue-gray, moist, dense, with black and - 
brown lenses, fine grained sand,44

40 GS54 Very dense, 53% fines.

Redacted
LEAN CLAY Hu dark brown, moist, very stiff, some silt and 
fine grained sand. 106■ 27302127 2.5

50 24 Redacted
\ SILT (HU light blue-gray, moist, medium dense.

Bottom of drill hole at 511/2 feet.
Backfilled hole with soil cuttings and grouted uppermost 5 feet.

SHEET 1 of I PLATE A-2.30LEGEND TO LOGS ON PLATE A-t.0
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SanBrunoGT-LineRuptureinvestigation_DR_CPUC_213-Q03Atch01

55? o
Equipment Palling 750 6" Fiiohi Auger anq

4-7/6“ Mod Rotary - Station 383*26
a.(U

Ou
■a- (D

o « ,g £ o o 
XU

JZ£ K
'(/>

2r a> s.a o co

Q.
Date 7/16/98Elevation -tlMLlka E 

0)a to
u>

fD
O

Cl.Laboratory Tests
0-i

FILL (OaO-BROWN SILTY SAND WITH GRAVEL
(SM) (SOYR 4/3}: medium dense, dry, est. 25% 

gravel, 20% siltI21*

ALLUVIUM (Qal)-VERY DARK GRAYISH BROWN 
SANDY SILT (ML) flOYft 3/2): firm, moist, est. 
30% fine sand

LIGHT OLIVE BROVIN LEAN CLAY WITH SAW) 
tCU (2.5Y 5/3): firm, moist, silty, sand is fine 

grained, organic debris up to est. 15%

✓

5-
ma, Hydrora 
-200*8!% 
11*46, PI“32 
Or games=6%

3.5 16.8
Tor vane

=0,5

62 17 K

Redacted
Ay -PALE YELLOW SILT

(ML) (5Y 7/4); very hard, dry10
§ 10,5 ft.: color change to while CSV 8/1)

8 l],5 ft.: switched from flight auger to mud 
rotary

-200=638 52

1 = C VERY DARK GRAYISH BROWN SILTY GRAVEL 
WITH SAND (6M) OOYR 3/2): very dense, moist 
to wet, est, 15-25% fine sand, 15% silt

cac (>:c15
<TC

~ST
\? tis50/5.5“ OLIVE BROWN SILTY SAND KITH GRAVEL (SM) 

(2.5Y 4/3): est. 30% fine gravel 10-20% silt

OLIVE SANDY CLAY (CU (SY 4/3): hard, moist,
20ma, Hydroffi 

■■ 200=53%
U, “27, PI“12

31*14.3 !t9

LIGHT OLIVE BROWN SILTY SAND (SM) (2.5Y 
4/3): dense, moist25

MA, HycJrom 
Pl-Norr Plastsc 
••200=30%

31

■x 30-
I19,0 109 61*

§ 31.2 ft.: color change to strong brown (/.SYR 
5/6), oxidation staining

35- § 35 ft.: color change to dark greenish gray 
(5GY 4/0

DARK GREENISH GRAY SANDY SILT (ML) (5SY 
4/S); very hard, sand is fine grained

POORLY GRADED SAND (SP): medium to coarse 
sand

I ✓
-• 200*70% 52*3,5 23,5

Torvane
"0.6

103 4

f x fUUMiOO (2000) 
(CM)

Ur
h-
(C<40- sn

v Blow counts are SSH sampler blow counts.
*ft Pocket penetrometer reading is approximate unconfmed compressive 
siHMujtit Torvane reading (where identified) is undrained shear 
fti png th.

CD

Figure
Log of Boring B-203
Module 2 ~ BART Extension to SFO 
San Mateo County, California '

Hardino Lawson Associates
Engineering and 
Environmental ServicesI

DRAWN
ces

DATE
9/98

REVISED DATEJOB NUMBER
40646 4E

APPROVED
Ml ft-I Page t of 2

SB GT&S 0482773



SanBrunoGT-LineRupturelnvestigation_DR_CPUC_213-Q03Atch01

Zio Equipment bailing ?SQ 6" Plight Auoet and_____
■1 -7/6" Mud Rotary - Station 363+26

c a<uI Cu sz —•*w Q.a e ai
a co

(D HH*

aJ * d |
||-3g

>■

% i£
•>. c 5*£■05 £
□ a to ,A 

------------ 40—1

Date 7/i6/98Elevation.ro
laboratory Tests x oa.

GREENISH GRAY SILTY SAND (SM) (56Y S/1): 
very dense, moist, est. 20-40% silt60

45—-ir
no recovery at 45-46.5 ft.70*I OLIVE GRAY CLAYEY SAND (SC) (5Y 4/2): hard, 
est. 30-40% lean clay22U. = 28, PI-9

Li GMT OLIVE GRAY SILTY SAND (SM) (SY 6/2): 
very dense, wet, est. 10-15% silt50-

I50/4.5''*

55—x£sI. ® 55 ft.: color change to olive yellow (2.5Y 6/6), 
est, 8*3% sand. 15% silt

" Bottom of boring at 58 feet.
Boring back fitted with bentonite cement grout to 
ground surface.
Groundwater was not encountered.

50/5”

80-

65-

70-

75-

i
£80—1 5
ox Blow counts are S8H sampler blow counts.

xx Pocket penetrometer reading is approximate unconfirmed compressive 
strength. Tof vane reading (where identified) is undramed shear 
strength. ___

o>

I Figure
Log of Boring B-203
Module 2 - BART Extension to SFO 
San Mateo County, California

Harding Lawson Associates
— Engineering and 
~ Environmental Servicesm MM MMm mm m

las
i mm * mm m mt m mm m

DATE
9/98

REVISED Dateftppnm/enDRAWN
CE6

JOB NUMBER
40848 46 Redacted

Page 2 of 2
1181/•
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LOG OF DfffiLurf1{0LIEeRupturelnvestisation-DR-CPUC-2l3-QO3Atchoi
DRILL HOLE NO.: B-3!
DRILLING DATE; Hay 24,1804 
ELEVATION 24.40 feet 
DATUM: NBVD

Redacted•fill NO- SF940I1 LOGGED BY: 
CHECKEDB‘MWECT: g*ar cm urnsrt Prtwwinn 

RedactedCATION:
SHILLING METHOD: 4 7/8" diameter Rotary Wash with cathead

5Z u. ATTOTERG
LIMITS

tr>o- 07
t— 5GEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION
£

<7>V>3 g&I 58 
—J&

lb 31SisISJjp
8

0~*
t/> O 2«♦*r» C->

Ui

I S{2£ win
«■* 2C$o lis I ujccIfe5 >- t/7ssa. cc

scss 5»m o

"ARTIFICIAL Fill faff
v GRAVELLY SAND (SPi brown, dry to damp, medium dense. 

"ALLUVIUM (Oaf)"
SANDY CLAY (a) brown, moist, stiff.

\ 2 feet: Roots, some coarse gravel_____________
[Rp^oH... . ..... .... ... .....................

M LEAN CLAY fCU tight brown, reoist to damp, very stiff, with red 
and black speckles,

Reijgrfpri....  I....." ...... "
SANDY SET (Mil tight brown, damp, very dense, some orange 
mottled veins, 40% sand.

i: r-« IT 41* 2230 2T80*3.0 C *

10“ **ra ggm GS *

IRprlartorl
SILTY SANO tSMi light browa damp, very dense, layers of 
poorly and well graded sand in veins, orange to dark orange, 
38% fines.70 GS *

Redacted
20 55 SILTY SANO with gravel ISM} marbled orange and red-brown, 

moist, very dense, fine gravel in layers, well rounded, medium to 
coarse grained sand.

GS
"Wtnnr Thin layer of silt at 25 feet, 20% fines, no gravel. 106 OS *14

Redacted
30 SH11 sand tisHj gray-orown, moist, very dense, layers of sat * 

and veins with fine to coarse grained sand, red-brown57

Drlter notes sandy gravel

2-inch thick dense layer of sit IMU and medium to fine 
grained sand.

JL
** 48

40 58 Moist to wet, very dense, mterbedded with layers of fine 
gravel and fine grained sand.

Redacted7>
CCAYfcT SAND tsci 113m greenish to yellow-brown with orange 

■v banding, moist, medium dense, fine drained sand, 27% fines.
[Redacted ""

GS *27

SHI Y SAND ISM) light orange-brown, moist, dense, fine 
grained sand,

SO' 81 Banded orange and tan, very dense.
4JL Redacted \

—iwu.ru wan Aauu JU fight gray-brown, moist, hard, fine 
grained sand.________

Bottom of drill hole at 511/2 feet. ' _______
'Urdunowalet leasuieo at 34 teet deptn on 5/14704.
Piezometer instaWND TO LOGS ON plate a-loSHEET l of 1 PLATE A-2.31I
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3**•*% o Equipment Failing ’/50 6" Flight Auger and_____
4-7/8“ Mud Rotary - Station 355+38

c a<D

|
CX- J- £a o. £

Q)
a in

®* 3§
, - *-~v -*-/ ~

u « .n c
O
CL^

>% £** 
•5 S

2? <u S
O O 03

Elevation D _ Date imm(0
O O 
XULaboratory Tests

O-iI ALLUVIUM (Qal}-QARK GRAYISH BROWN SILTY 
SAND WITH GRAVEL (SM) f?.5Y 4/2): medium 
dense, morst to dry, esl 20% silt. 20% gravel

@ 2.2 ft.: color change to light olive brown (2.5Y 
5/4)

I89 23*24.1

[ 1.16HT OLIVE BROWN 
CLAY {CD {2.5Y 5/4): firm, moist, esi. 20% silt

Bprlnrt-prl
5

Push 080­
420 pstS1

I @ 9 ft.: color change to black (2.5/S
!6*U“32. PE“!8 20.2 !04

I @ 12 ft.: color change to very dark gray {5y 3/!)

% OLIVE SIlTY SAND WITH GRAVEL (5M) (5Y 
4/3); dense, moist

OLIVE BROWN SILTY SAND WITH GRAVEL ($M) 
(2.5Y 4/3): dense, moist to wet, est. 20% fine 

gravel

~ @ 15.5 ft., switched from flight auger to mod 
rotary

OLIVE BROWN (2 5Y 4/3} TO MULTICOLORED 
GRAVEL WITH SAND (SW); medium dense, wet

3?MA 15I -200-13.5%

TO0.C
b
FO.0.C
b ; pb
•.O.O'.C

'.O.O'.C
b.'.pO.-
koox
R'.o°h 
•.O.O'.C 

p. t^o '
ko.o.c
ko.o.c 
P- -e® 
FO.O.C 
P ".c®'

\\I V
20-

35*92MA 9,8I -200=1.7%

25
No recovery at 25-26.5 It.16

I OLIVE YELLOW SANDY CLAY (CD (2.5Y 6/6); 
very hard, moist16.8 !32 53*MA, HydroM

--200 ”‘50% 
12=2*7, PI=8 30-I OLIVE SANDY SILT (ML) (5Y 5/3): hard, moist, 

est, 20-30% fine sand

-200«4B% 44

!
STRONG BROWN SILTY SAND (SM) (7.5YR 4/6): 
dense, moist

§ 35 ft.: color change to olive gray (5Y 4/2) 
with oxidized spots

35-

I 66* m PALE OLIVE SANDY SILT (ML) CSY 6/3): very 
hard, moist, est. 30% fine sand, oxidized zones £102 9i/r*!!Y

40 §o
to

x Blow counts are SSH sampler blow counts. .
x* Pocket penetrometer reading is approximate uncon fined compressive 
strength. Tor vane reading (where identified) is undrained shear 
strength.

Figure
Log of Boring B-2G4
Module 2 - BART Extension to SFO 
San Mateo County, California

Harding Lawson Associates
Engineering and 
Environmental Services1 m mm m m mm m am m m am m

a*atmar l mm •nr m mm
1 mm'sam

OATE
8/98

DRAWN
CEG

JOB NUMBER
40846 4E

REVISED OATEAPPROVED
Redacted

Page i of 2
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SanBrunoGT-LineRupturelnvestigation_DR_CPUC_213-Q03Atch01
.—•■v

o Equipment 750 6'1 Plight /ujper and_____ _
4-7/tr Mud Rotary - Station 355*38

c a, NS—
v-—-*Oi

a,
•w '*'• *— £“
<U * =3 QJ
w* ******* ■ .

O « .2 C O — o o 
a,-' SO

x:>• ^ 
w £

a.
Date 7/1//Q8Elevation .lli-Z.i.L.I I

— 40-
fZ s?

2Toi 5 
o o raLaboratory Jests

OLIVE GRAY SILTY SAND (SM) (5Y 4/2): oer.se 
So very dense

V

@ 44 ft,: alternating zones of oxidized-strong 
brown and olive gray45—1-200*14% 51/6"

50 OLIVE BRAY POORLY GRADED SAND (SP) (5Y 
4/2): very dense, we!, est. 5-10% sill106 SO/S"*20,4

55-
E50/r

60
50/LS'N Bottom of boring at $0.5 feet.

Boring toackfitted Kilts bentonite cement grout to 
ground surface.
Groundwater was not encountered.

65-

70-

75-

OC<80—1 cQ
O
I-k Blow counts are S&H sampler blow counts,

** Pocket penetrometer reading is approximate unconfmed compressive 
strength, Torvane reading (where identified) is undrained shear 
strength,__________________________________________________

<a

Figure
Log of Boring B-204
Module 2 - BART Extension to SF0 
San Mateo County, California

Harding Lawson Associates
Engineering and 
Environmental Servicesaw mm mm mm m A aww>Has m mm an

DATE
8/98

REVISED DATEDRAWN
CEG

t RedactedJOB NUMBER
40648 4E

Page 2 of 2
mme
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LOB OF DRIjjLnt^UfeRiipturelnvestigation DR CPUC 213~Q03Atp.hf)i
'Redacted 'I MNO~ SF840II

t’HOJECTi 8ART SFO Airport Extension 
i (.CATlOft iRpriartPri 
(HULLING METHOD: 4 ?/8“ diameter Rotary Mash with cathead

DRILL HOLE NO.: B-32 
DRILLING DATE: May 24,1084 
ELEVATION: 32.99 leet 
DATUM: NS VO

LOGGED SY: 
CHECKED BY:I

& Sc ATTER8EB6
LMTS

</>& SGEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION
£ *gXs
UJ *-■* Qu,ST25UJ s M liujto ij£ 11 

gstucc

b
UJ *

fc-Mt 3_

oBoH 
it SSisas

<mi4 anuA GL« diJ

Ifc.
«CGC

O o
C/3

<nUi

itn
s-j oui'wwX is19Sfc JS4 3C

S8i o ^sum v- to cu u o RedactedE 12 38 18LEAN CLAY {CL} light orange-brown, moist, hard, some sand,I
i 5 feet 2-tnch thick layer of orange mottling with medium

grained sand,________________
-Redacted_____________ _

SIT (MU light brown with orange stains, moist, dense,
9 feet: Rne to coarse grained sand with fine gravel h 
cuttings.

38

i 10 2 "
10 feet; Medium dense, layers of sand ISP/SHI dark
fart-hmun and nrannp 1 In T-inchftS thick.I Redacted
LEAN CLAY with sand fGll fight brown, with orange bands and 
motting, mast, stiff to very stiff, fine grained sand.ji 20 * t.5

i m Redacted
SILTY SAND (SMJ light gray-brown, with fight orange banding, 
moist to wet, very dense, fine grained sand.20- 57

mk
Redacted

SANDY SILT (My fight gray-brown, moist to wet, dense, 52X
lines.I “I 42 18hi 6S *

DS261/2 feet; Fine to medium grained sand.
Redacted

I SILTY SAND SSM) blue-gray, moist, medium dense, tine grained 
sand, sock thin lean clay layers, 38% fines. '30 || 6S *

! 102 20'■ 82 Very dense. DS

! tight gray-brown with gray banding, fine grained sand, 13%
fines.

40- n 70 108 22 GS

Redacted

m: LEAN clay with sand tuu light brown with tight orange 
marbling, moist, very stiff, fine grained sand,_______I -w *3.532

iRpdartprl
SILTY SAND ISHJ light brown to orange, moist, dense, fine 

„ grained sand.____________________________
50' Redacted. GS *49 SILTY SAND/SANQY SILT (SM/ML) light brown, moist, dense,

\ line to coarse grained sand, $01 fines.___________;__
Bottom of drill hole at 511/2 feet.
Backfilled hole with soil cuttings and grouted uppermost 5 feet.

/

I
PLATE A-2.32SHEET 1 of 1 LEGEND TO LOGS ON PLATE A-1.0I
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r“:

V E3Q. QJ ^3 
Q. fD 
fD Q- CPT Data » 0S-ZS-B4 I5tS3 

Coma Uaad • 347TC U2
Operator i 
Location » C-41

Sounding t S4Z136 Pg 1/1 
Job No. t SF94QJJ

LOCAL FRICTION 
F» CTott/ft‘2)

FRICTION RATIO
f*/o m

TIP RESISTANCE
0c cwn-2)

□IFF PP RATIO 
AP/Oc CZ)

INTERPRETED
PROFILE

PORE PRESSURE

10 00 0
Of ,1000 010 -2

00- 0 0-

Alluvium (Qsl)

I
73
0)
Q.

n
I &

Q_

15 15 IS­IS1515
v>
CD

roI+j 5o a sa Qti H<4- cI! g1 73
u X s

5
<CL mmw

to'o a>_
30 303030-30 O

la
73

I
73 OCDa> ~0
Q_

n
c3 O

£o£a. OJ3
O
8(S>

Cd >
i §•O o
H

(S>
i

■ I . .8o 45-45 4545458oo Max Depth i 38.88 Ft.03 mOopth lncr«mont .io
-Joots>


