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Research, including trenching by the USGS at the Mira Vista Country Club in the Berkeley
Hills, indicates that the northern segment of the Hayward fault is overdue for a characteristic
major earthquake (Schwartz & Lettis 1998). On 8/24/14, in not unusual ground conditions, a
damaging M = 6.0 earthquake occurred off the northern segment in Napa.

Liquefaction (cyclic mobility, which occurs when loose granular soils that are saturated undergo
a rapid loss in shear strength as a consequence of ground shaking), and movement amplification
of the Bay Mud due to strong motion, will occur at the proposed project site (and nearby sites)
during significant earthquakes. This is the reason why California mapped the seismic hazard
zones in the state in 2000 and requires mitigation of the seismic hazards.

Ground Motion Parameters

The National Earthquake Hazards Reduction Program (“2009 NEHRP”) document “Recommended
Provisions for Seismic Regulations for New Buildings and Other Structures” (FEMA 450-1) feeds
into the ASCE (American Society of Civil Engineers) 7-10 “Minimum Design Loads for Buildings
& Other Structures” (ASCE 2013) development process, and ASCE 7 in turn serves as the primary
referenced standard in the 2012 International Building Code (2012 IBC). The 2013 San Francisco
Building Code (2013 SFBC) is the City’s iteration and adoption of the 2013 California Building
Code, which is the State’s iteration and adoption of the 2012 IBC. At the time the 1998 EIR was
written the San Francisco Building Code was based on superficial maps in the Uniform Building
Code (ICBO 1998) when seismic design standards were much less stringent than those of today.

Ground motion parameters, for this review of data in reports of subsurface investigation for the project site,
all of which were gathered and presented after the 1998 EIR, were determined for the site using USGS
ASCE 7 (2013) based calculation tools derived from published ground motion maps. Seismic ground
motion values for use in characterizing and classifying the site for the current project are as follows:

General:
Site Location (USGS): Latitude 37.7678°N
Longitude -122.3875°W
Risk Category (2013 SFBC Table 1604.5)*: I

Seismic Importance Factor I, (ASCE 7 Table 1.5-2):  1.25
Mapped Acceleration Parameters (2013 CBC §1613.3.1):

Determination of Maximum Considered Earthquake (MCE) spectral response accelerations,
mapped at short (0.2 second) period S, and at a full second (1.0 second) period S,, for the site:

Determined Site Classification (input Latitude/Longitude): E

Short period (0.20 second) mapped spectral acceleration S;: 1.500g
Site Coefficient F, (2013 SFBC Table 1613.3.3(1); function/Site Class E & S,): 0.900

Adjusted MCE 0.20 second period spectral response acceleration S, ; = F,S;: 1.350g

g “Buildings and other structures that represent a substantial hazard to human life in the event of failure.”

LAWRENCE B. KARP CONSULTING ENGINEER















Geotechnical Review. Proposed Warriors Arena, 7/21/15 Page 8 of 11

California, State of - California Geological Survey [CGS], April 2006; “Earthquakes of the San Francisco Bay Area and
Northern California, California Geology (Special Edition), 71 pages.

California, State of - California Geological Survey [CGS], 2008; “Guidelines for Evaluating and Mitigating Seismic
Hazards in California”, Special Publication 117A, 108 pages.

Casagrande, Arthur, 1932; “Research of the Atterberg Limits of Soils”, Public Roads, Vol. 13, pages 121-130 & 136.

Casagrande, Arthur, 1948; “Classification and Identification of Soils”, ASCE Transactions, Vol. 113, Paper No. 2351 (with
discussions), 91 pages.

Castro, Gonzalo & Poulos, Steve J., June 1977; “Factors Affecting Liquefaction and Cyclic Mobility”, Journal of the
Geotechnical Engineering Division ASCE, pages 501-533.

Fumal, T. E., 1978; “Correlations Between Seismic Wave Velocities and Physical Properties of Near-Surface Geologic
Materials in the Southern San Francisco Bay region, California”, U.S. Geol. Survey Open-File Report 78-1067, 114 pages.

Goldman, Harold B. [Editor], 1969; “Geologic and Engineering Aspects of San Francisco Bay Fill”, (includes Plates [1]
“Geologic Map of the San Francisco Bay Area”, [2] “Contours on the Top of the Bedrock Underlying San Francisco Bay”,
[3] “Contours on the Bottom of the Younger Bay Mud”, and [4] “Thicknesses of Younger Bay Mud”), Special Report 97,
California Division of Mines and Geology, 130 pages.

Hart, Earl W., 1990; “Fault Hazard Zones in California, Alquist-Priolo Special Studies Zones Act of 1972 with Index to
Special Studies Zones Maps”, California Division of Mines and Geology-Special Publication 42 [revised], 26 pages.

Helley, Edward J. & LaJoie, Kenneth R., 1979; “Flatland Deposits of the San Francisco Bay Region, California-Their
Geology and Engineering Properties, and Their Importance to Comprehensive Planning” [includes 4 maps], U. S.
Department of the Interior, Geological Survey Professional Survey Paper 943, 88 pgs.

Herd, Darrell G. & Helley, Edward J., 1976; “Faults with Quaternary Displacement Northwestern San Francisco Bay
Region, California”, Miscellaneous Field Studies Map MF-818, U. S. Geological Survey, Department of the Interior, Scale
1:125,000 (1"=2 miles), 1 sheet.

Hvorslev, M. J., 1949; “Subsurface Exploration and Sampling of Soils for Civil Engineering Purposes”, U. S. Army
Engineer Waterways Experiment Station, Vicksburg, Mississippi, 521 pages.

International Conference of Building Officials (ICBO), February 1998; “Maps of Known Active Fault Near-Source Zones
in California and Adjacent Portions of Nevada”, prepared by the California Dept of Conservation-Div of Mines & Geology
in cooperation with the Structural Engineers Association of California-Seismology Committee, Whittier CA, 233 sheets.

International Code Council, Inc. (ICC), January 2014; “2013 California Building Code”, California Code of Regulations,
Title 24, Part 2 (Volume 1 of 2, 786 pages & Volume 2 of 2, 756 pages).

Joyner, William B., 1982; “Map Showing the 200 - Foot Thickness Contour of Surficial Deposits and the Landward Limit
of Bay Mud Deposits of San Francisco, California”, Miscellaneous Field Studies Map MF-1376, United States Geological
Survey, Department of the Interior, Scale 1:24,000 (1" = 2,000"), 1 sheet.

Karp, Lawrence B.-Consulting Engineer, June 1977 “Cathodic Protection for Offshore Structures”, Selected Articles in
Ocean Engineering, University of California, Berkeley, Number 77-1, pages 188-198.

Karp, Lawrence B.-Consulting Geotechnical Engineer, June 18, 1993; “Foundation Investigation -Seismic Upgrade,
Jackson Brewery Building, 1489 Folsom at 11" Streets, San Francisco CA”, report prepared for Francisco North Investors,
Job 93024, 21 pages.

Karp, Lawrence B.-Consulting Geotechnical Engineer, May 9, 1999; “Jelly’s at Pier 50, Terry A. Francois Boulevard,
Proposed Partial Seismic Upgrade, Site Conditions & Recommendations, San Francisco CA”, report prepared for Ricci
Cornell, Job 99014, 16 pages.

LAWRENCE B. KARP CONSULTING ENGINEER












