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P.O. Box 190
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Subject: Geotechnical and Geologic Report
Gun Range
Gothard Street
Huntington Beach, CA '
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Dear Mr. Charlonne: -

AESCO Technologies, Incorporated (AESCO) is pleased to provide you five (5) copies of the
geotechnical and geologic report for the closed gun range located on the west side of Gothard Street,
south of Talbert Street.  The report is an EIR-level report and meets the requirements of the CEQA
checklist for geology and soils.

AESCO will be happy to assist you further on this project by furnishing any Construction Materials
Testing and Inspection Services you may require during the construction phase of the project. We are
a full service-testing laboratory and inspection service and can supply the full range of testing and
inspection services such as soils, concrete, asphalt, steel, welding, etc. that may be necessary for
construction of this project.
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Please do not hesitate to contact us if you have any questions or if we may be of any additional
assistance. We look forward to assisting you during the constraction of the proposed facility.

Sincerely,
AESCO Technologies, Inc.
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Debra L. Perez
Project Manager

o
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Gary Butler, P.G., C.EG.
Project Geologist
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Project No. 20080175-A2918

SECTION ONE | Introduction

Addendum 2
Geotechnical Report for CEQA Requirements
Closed Gun Range
Gothard Street
Huntington Beach, CA

This report (authorized by the City of Huntington Beach as defined in our proposal dated
September 9, 2008) presents the results of a supplemental investigation performed by AESCO
Technologies, Incorporated (AESCO) for the closed gun range in Huntington Beach.

The purpose of this study was to provide geotechnical data in accordance with the requirements
of the CEQA. The scope of our services included the following:

» Coordinating site access for the field investigation;
Obtaining utility clearances for the field investigation;

Performing geotechnical drilling and sampling at the site;

>
>
» Performing laboratory testing of representative samples;
» Reconnaissance level geologic mapping;
» Performing éliquefaction analysis;
» and preparing this report.
This report summarizes our findings and the results of soil borings and laboratory testing, and
the liquefaction analysis, as well as any impacts to the site and associated mitigation.

It is our professional opinion that development of the site will not expose people or structures to
adverse effects provided that the recommendations sét forth in this report are followed.

AESCO Technologies 1-1



Project No. 20080175-A2918

SECTIONTWO | Existing Conditions

2.1 EXISTING CONDITIONS

2.1.1 Field Investigation
Nine hollow-stem augered borings (B-1 through B-9) were drilled at the site on March 9, May 25

and June 8, 2007 to obtain information on the subsurface conditions. Boring B-1 was drilled to a
depth of 30 feet below the existing ground surface; borings B-2 through B-5 were drilled to a
depth of 5 feet, boring B-6 was drilled to a depth of 20 feet, and borings B-7 through B-9 were
drilled to a depth of 50 feet. The boring locations are shown on the Site Sketch, Figure 1.
AESCO personnel logged the borings and visually classified and collected samples of the
subsurface materials encountered in the borings., The borings were backfilled with bentonite.
The Logs of Borings B-6 through B-9 are presented in the attached Appendix.

Drive samples were taken in the borings using either a Standard Penetration Test (SPT) sampler
or a Modified California (MC) sampler. The sampler was driven 18 inches into the bottom of the
borehole using a 140-pound hammer falling a distance of 30 inches. The MC sampler barrel was
lined with stainless steel liners to collect relatively undisturbed soil samples. All of the samples

were sealed and packaged to help preserve the natural moisture content and to protect them from
further disturbance.

Since the site is a former landfill, AESCO implemented a health and safety monitoring and
protection program for the drilling operations. Protective equipment was used and consisted of
safety clothing and air respirators. Calibrated monitoring equipment for combustible gas,
hydrogen sulfide chemical reagent diffusion tube indicator and an oxygen analyzer was used
during the drilling operations.

2.1.2 Laboratory Testing

All testing was performed in accordance with ASTM Standards and California Test Methods.
Laboratory testing performed in our Huntington Beach, California geotechnical laboratory
consisted of water content (ASTM D4959), dry density (ASTM D2937), direct shear (ASTM
D3080), expansion index (ASTM 4829), and washed sieve analysis (ASTM D1140). Results of
the laboratory tests are summarized on the Boring Logs and are included in the attached
Appendix. Chemical analyses, including pH (ASTM D1293), soluble sulfates (CT417) and

soluble chlorides (CT422) were also performed. Chemical test results are presented in Section
4.5,

AESCO Technologies | 21



Project No. 20080175-R2918

SECTION THREE Site Conditions

3.1.1 Subsurface Conditions

The closed gun range is located on Gothard Street and is south of Central Park. The site was
used as a landfill many years ago and in the recent past was the site of an outdoor gun range.
There are pockets of exposed trash on the ground surface. The site is relatively flat and covered
with dirt, weeds and debris. Existing underground utilitics may be present within the site
boundary.

Fill material was encountered in all of the borings with the exception of B-5. The fill material
extended to the maximum depth drilled of 50 feet in boring B-9. The material underlying boring
B-1 consisted of silty clay fill with gravel to a depth of 3 feet and medium dense to dense clayey
sand to the total depth drilled of 30 feet. The material encountered in boring B-2 consisted of
medium dense silty sand fill with gravel to the total depth drilled of 5 feet. Stiff sandy silt fill
with gravel was encountered in boring B-3 to the total depth drilled of 5 feet. Loose clayey sand
fill was encountered in boring B-4 to the total depth drilled of 5 feet. Clayey sand with minor
gravel was encountered in boring B-6 to a depth of 3 feet underlain by very stiff sancy clay to the
total depth drilled of 5 feet. The material encountered in boring B-6 consists of fill material
composed of loose to medium dense silty sand to a depth of 8 feet and medium dense to very
dense silty sand to the total depth drilled of 20 feet. Medium dense to very dense silty sand fill
material was encountered in boring B-7 to a depth of 45 feet underlain by medium dense silty
sand to the total depth drilled of 50 feet. TLoose to very dense silty sand fill material was
encountered in boring B-8 to a depth of 43 feet underlain by medium dense to dense sand to the
total depth drilled of 50 feet. The material underlying boring B-9 consists of medium dense silty
sand fill material to a depth of 5 feet and medium stiff to very stiff sandy silt fill material to the
total depth drilled of 50 feet. Large quantities of debris such as glass, wood and organics were
encountered within the fill material throughout the borings. The soil profiles are shown in

Figures 2 through 4 in the Appendix.

3.1.2 Regional Geologic Setting

The project site is located in Huntington Beach, California, within the southern pottion of the
Los Angeles basin, in the transition between the northern portion of the Peninsular Ranges
physiographic province and the southern portion of the Transverse Ranges physiographic

province. The project area is considered to be within the Transverse Ranges physiographic
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Project Ne. 20080175-R2918

SECTION THREE Site Conditions

province by Norris and Webb (1990) and within the Peninsular Ranges physiographic province

by Yerkes et al. (1965). These two physiographic provinces have contrasting tectonic
characteristics that overlap within the Los Angeles basin resulting in a complex tectonic
environment marked by active faulting and historic seismicity. Geologic materials at the ground
surface in the vicinity of the site consist of Quaternary alluvial sediments deposited by the Santa
Ana River or its tributaries. The site is located in the United States Geological Survey Newport
Beach Quadrangle.

3.1.3 Geologic Materials

Geologic materials underlying the site consist of Quaternary marine terrace deposits. These
deposits consist of clay, sand, and clayey sand mixture deposited in the last 1.8 million years.
Bedrock was not encountered in our drill holes at the time of our investigation and is assumed to
be present at a great depth due to the down warping of the Los Angeles Basin,

3.1.4 Geologic Structure

The site is located to the north of the roughly east-west trending Newport — Inglewood Fault
zone. The Newport — Inglewood Fault is primarily a strike slip fault with a sense of right lateral
sense of movement. Locally, the Newport — Inglewood Fault exhibits a reverse slip sense of
movement. The 6.4 Long Beach earthquake of 1933 is attributed to the Newport — Inglewood
Fault.

3.1.5 Groundwater

Groundwater was not encountered within the borings. Based on the California Geological Survey
(1997), the historical highest groundwater level in the project vicinity is approximately 30 feet
below the ground surface. However, based on twc; nearby wells, maintained by the California
Department of Water Resources, historical high depth to groundwater has ranged from 0.5 feet
(1994) to 51 feet (1993). This is from data obtained from wells located approximately 2 miles
and 1.5 miles, respectively, from the project site. The depth to groundwater may fluctuate,

depending on rainfall and possible groundwater recharge or pumping activity in the site vicinity.

3.1.6 Mineral Resources

We believe that the site was originally sand and gravel pit which was then used as a waste

disposal site. There is an old sand and gravel quarry just south of the site. There are no
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SECTION THREE Site Conditions

economic metallic ore deposits within or directly adjacent to the project site. There is an active
oil field located approximately 1 %2 miles southwest of the site.

AESCO Technologies _ 3-3
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SECTIONFOUR Geologic Hazards

41 GEOLOGIC HAZARDS

411 Faulting and Seismicity

A seismic hazards screening was performed for this site to evaluate potential seismic hazards.
The computer program (EQFAULT, Version 3.00b) and data published by the CGS “The
Revised 2002 California Probabilistic Seismic Hazard Maps,” June 2003, were reviewed.
Results of the fault search are presented in the Appendix. There are several active or potentially
active faults within southern California that could affect the site in terms of ground shaking. Of
these the Newport-Inglewood (L.A. Basin) Fault Zone (3.7 * kilometers from the site), the
Compton Thrust Fault (7.1+ kilometers from the site), and the Newport-Inglewood (Offshore)
(7.1 kilometers from the site) are the most prominent due to the proximity and seismic
potential.

The CGS (Special Publication 42, 2000) does not delineate this site as being within an Alquist-
Priolo Earthquake Fault Zone. However, with the active faults in the region, the site could be

subjected to future strong ground shaking that may result from earthquakes on local to distant
sources.

4.1.2 Historic Earthquakes

Historically, the San Andreas Fault Zone Complex and the Newport-Inglewood Fault Zone has
rendered many earthquakes of the magnitude range of 5.0Mw or greater (‘Mw’ is the Moment
Magnitude as defined by the USGS) in the last 200 years. Since the recording of seismic events
began in the mid 18th century, at least 50 major earthquakes (> 5.0Mw) have occurred within
62.1 miles (100km) of the subject site (Blake, 2000a). These major quakes have been estimated
to be in the range of 5.0Mw to 7.0Mw. Each of these major quakes has rendered light to
moderate damage to buildings and roads. For reference purposes, a summary of the significant
(>6.0Mw) earthquakes that affected the site are provided below.

AESCO Technologies 4-1



Froject Ne. 20080175-A2918

SECTIONFOUR Gesloyic Hazards
Quake Moment Approximate
Magniude (Mw) Distance (kilometers)
03/11/1933 630 9.7
07/11/1855 6.30 45.4
05/15/1910 6.00 55.6
12/16/1858 7.00 57.1
01/17/1994 6.70 75.4
07/30/1894 6.00 76.3
07/23/1923 6.25 77.0
12/19/1880 6.00 77.3
- 07/22/1899 6.50 81.2
12/08/1812 7.00 81.2
04/04/1893 6.00 86.5
02/09/1971 640 87.2
0472171918 680 92.7
12/25/1899 6.40 932
09/24/1827 7.0 98.0

A complete printout of the published cataloged quakes within 100 kilometers of the subject site
is included at the end of this appendix.

4.1.3 Fauit Rupture

In general terms, an earthquake is caused when movement along a plane of weakness in the rock
releases strain energy. Fault movement may then propagate upward and cause displacement at
the ground surface. Surface rupture usually occurs along the traces of known active or
potentially active faults.

No known active or potentially active faults or splays traverse the project site. However, due to
the site being in close approximation to the Newport-Inglewood Fault Zone, there is a small
possibility of ground rupture due to strong ground motion which is typical of this region.

41.4 Ground Shaking

Strong to severe ground shaking will be experienced in the project area if a large magnitude

earthquake occurs on one of the nearby principal late Quaternary faults.
AESCO Technologies 4-2
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SECTION FOUR Geologlc Hazards

The number or frequency of large magnitude earthquakes that may occur during the life of the
project cannot be predicted reliably. However, it is probable the project area will experience at
least one major earthquake during the next 50 years. The potential hazards or adverse effects of
ground shaking would depend on several factors that include the severity of ground shaking, the
nature, depth, and extent of the seismic event; the type of structure involved, and the local
topography. Based on the effects of local historical earthquakes, building foundations may fail
resulting in excessive building settlement or collapse, underground tanks or buried utilities may
be prone to uplift or failure; and access roadways may become blocked or impassable. In

addition, broken utilities may result in fires, inhibit or contaminate water supplies and cut off
services to the site.

41.5 Tsunamis/Seiches

Tsunamis are large occan waves that may be generated by earthquakes, submarine volcanic
eruptions, or large submarine landslides. In the last 150 years there have been over 80 tsunamis
along the coast of California (State of California Seismic Safety Commision, 2005). Seiches are
similar; however, they are generally smaller with lower energy waves that form in smaller bodies
of water such as lakes or bays.

Due to the project site elevation (approximately 55 feet above mean sea level), it’s proximity to
the ocean (approximately 2 miles), and the fact that there are no enclosed bodies of water near
the site, the project site is considered to have minor damage potential from tsunamis and seiches.

4.1.6 Liquefaction Potential

Liquefaction is a mode of ground failure that results from the generation of high pore water
pressures during earthquake ground shaking, causing loss of shear strength. Liquefaction is
typically a hazard where loose sandy soils exist below groundwater. The CGS has designated
certain areas within southern California as potential liquefaction hazard zones. These are areas
considered at a risk of liquefaction-related ground failure during a seismic event, based upon
mapped surficial deposits and the presence of a relatively shallow water table. The project site is
located within a potential liquefaction hazard zone as designated by the CGS (1997). Materials
encountered at the project site generally consist of loose to very dense sand and silt fill material
containing debris and native soils. Groundwater was not encountered within the borings which
were drilled to a maximum depth of 50 feet beneath the existing ground surface. Based on the
California Geological Survey, historical high groundwater in the project vicinity is
———————approximately 30-feet betow the ground surface (t997y

AESCO Technologies 4-3
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SECTION FOUR Geologic Hazards

Liquefaction analysis for the site was performed in accordance with the DMG Special
Publication 117 and is attached. The liquefaction study utilized the software “LiquefyPro” by
CivilTech Software and calculated liquefaction assuming a depth to groundwater of 30 feet for
the historic high water table (CGS, 1997). This analysis was based on the soils data from the
exploratory boring log and laboratory test results, Maximum acceleration was calculated using
the UBE of 0.41g as determined by the CGS website. Liquefaction potential was calculated
from a depth of 0 to 50 feet below the ground surface. The factor of safety was greater than 1.5
with the exception of depths 31 feet where the factor of safety was between 0.34 and 0.43.

Based on our analysis and test results we have concluded that the potential for liquefaction at the
site is high.

Based on calculation results, seismically-induced settlement of saturated and dry sands is
estimated to be 10 inches and differential settlement is estimated to be 5 to 7 inches.

4.1.7 Lateral Spreading

Lateral spreading occurs during an earthquake in a near-surface liquefiable soil layer. Based on
the type of soil at the site, historical depth to groundwater and the liquefaction analysis, there is a
high potential for lateral spreading to occur at the site.

418 Landslides

The site is relatively flat; therefore the possibility of a landslide occurring at the site is negligible.

4.1.9 Soil Erosion

The site is relatively flat and is mostly underlain by an old landfill. There is very little topsoil at
the site. The possibility of soil erosion is negligible.

4.1.10 Expansive Soil

Two expansion index tests were performed. The results indicate that the soil is considered to
have low expansion potential.

4.1.11 Use of Septic Tanks

The site is located within the City of Huntington Beach and is accessible to the sewer system.

AESCO Technologies ; 4-4
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SECTIONFIVE Impacts and Mitigation
51  IMPACTS TO THE SITE

The most significant potential impacts to the site could be as a result of the following:

e Fault rupturé-due to the close proximity of the Newport-Inglewood Fault Zone there is a
small potential for fault rupture

o Ground shaking-the site will most likely experience one major earthquake in the next
fifty years

» Tsunamis/Seiches-the site is located within 2 miles of the coast and is at a relatively low
elevation; therefore, the project site is considered to have slight damage potential from
tsunamis and seiches

» Liquefaction Potential-the site is located within a liquefaction zone as designated by the
CGS (1997) and liquefaction analysis showed that the potential for liquefaction is high

» Lateral Spreading-based on the depth to groundwater and the potential for liquefaction
the potential for lateral spreading is high

52 MITIGATION MEASURES
5.2.1 Fault Rupture and Ground Shaking

To reduce the impact due to possible fault rupture and ground shaking, any structures
constructed at the site should be constructed in accordance with the seismic design standards of
the 2007 California Building Code. Such design standards could include ground stabilization

through densification of the soil in the upper 5 feet or through the installation of a geogrid
reinforcement,

9.2.2 Liquefaction and Lateral Spreading

To reduce the potential impact due to liquefaction and lateral spreading and to minimize
differential settlement of any new construction, we recommend that any new structures be
supported by a deep foundation system such as driven piles or caissons. The foundation system
should be designed to withstand negative dragdown due to existing fill and to mitigate for
liquefaction and lateral spreading.

5.3  LIMITATIONS

It must be recognized that conclusions reached in this report are based on conditions, which exist
at the boring location and are assumed to exist over the entire site. In any subsoil investigation,

it is necessary to assume that the subsoil conditions between boring(s) do not change
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SECTIONFIVE Impacts and Mitigation

to decrease the possibility of undiscovered anomalies, while considering the nature of loading,
size, existing structures, and cost of the project. Note that the boring(s) were placed as close to
the location of the proposed structure(s) as possible. Consequently, careful observations must be
made during construction to detect significant deviations of actual conditions throughout the
construction area from those inferred from the exploratory borings.

Should any unusual conditions be encountered during construction, this office should be notified
immediately so that further investigations and supplemental recommendations can be made.
Geotechnical observations and testing should be provided on a continuous basis during
placement and compaction of the structural sections and/or overlay. If parties other than AESCO
are engaged to provide geotechnical services during construction, they will be required to assume
the full responsibility for the geotechnical phase of the project by adhering to the
recommendations of this report.

Analysis by:

Adam Chamaa, P.E., G.E.
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FNEOL (4] L CONTENT | DENMTY | imams { immy ) S | SNMEVE[ COHEMON | ANGLE INDGX 1° ACIZ" Bans
[l % PCF L . % TS L] “ Lld Doy .
128 % 1% 7 FiLL-Dark gray sandy BiLT (ML), moist, wigravel
1| 3
N=18 .
C s Pa3.0 18,2 108.2 S mt 3
Boring Terminated at § Fest
TURE SR N oW e 7 i Groand Wer Lol e 8T, GUOAWT TEMANRE
AUOER BAMPLE T THD BLOWNET NF: Non Plastic Materiels
CAUFORMA MOUIFIED 3AMPLER PeHAND PEN, TSF * Remolded Samples

SPUTSPOON
NO RECOVERY

BN




LOG OF BORING NO. B - 4

AESCO TECHNOLOGIES, INC.

Project; Naw Access Road Location: Qothard Street 'WATER: Not Encountered
Ciosed Gun Range Huntington Beach, CA
Client:  City of Huntingion Beach Logger: DRILLING:
Mo 20080178-A2018 Hollow Stem Augsr
FIELD DATA TESTS LABGRATORY DATA DEBCRIPTION OF STRATUM
oL DEPTH N NodTLRE oy UQUD | PLASTIC | PLASTIONY |  UnoisdComp. | PASSNG |  DIRECT GHEAR .
SY0L, o] Ta CONPSNT | DEMMTY | LTS | tuavn NOEX Srein | 2008Eve| conenion | awae 2.5" AC/).5" Base
p= » PeF % % * T3 % L) PR Doy
183 “®1 FiLL-Dark brown clayey BANO (8C), moist,
"’ ' wiorgunics and broken botties
3
Nud .
C . Po2 s 200 1038 [Looss at ¥
Boring Terminatod at 5 Fost
TUBE SAMPLE v TR Wil vl N/ P Goud e Lt We BT, GLOWSPT REMARRS:
ALGER BAWPLE T fHD, BLOWS/FT NP: Not Plastic Materigls
CALFONNIA MG DIFED BANPLER P HAND PEN, TEF * Remoided Samples
BPLIT $POON
40 MEGOveRy L/ 7




LOG OF BORING NO.B - 8 |AESCO TECHNOI.OGIES, INC,

Project: Neow Access Road Locwtlon: Gothard Street WATER: Not Ensountsred
Classd Gun Range Huntington Beach, CA
Client:  City of Huntington Bench Logger: JDRILL!NG:
No. 20080175-A2018 Hollow Stem Auger
FIECO DATA TEaTs LABORATORY OATA DESCRIPTION OF STRATUM
[ DEPTH ™ MOMTURE oAy oo | puaemc | Pty | UnososiCow. | Pagi0 | CRECTAEMR EXPANGION
SrvecL ¥n ™ conent | oeary | umms | uars HOEX Gemy | 200 V| CoMEBION | ANGLE e
P » i " % % THF L] % id Ty
69 Light brown ciayey SAND (8C), mosit, wiminor
gravel
3
C N=20 8.9 1101 844 ht brown CLAY (CL) U, moist
5 P=4.5 - Lig sandy (CL), vory atiff, mols
Boring Terminated ut & Fest
TUER SAMFLE v Ground Yster Ll v Hydrestals Qround Waler Lavel e &PT, BLOWART A
AUCER SAVPLE o THO ALOWNET NP: Non Plastic Materiats
GALIPORNIA MODIMED SANFLER PuHAND PEN,TBF * Remoided Samples
SPUT BPOON

NO RECOVERY AT v L




L.OG OF HORING NO. B -8

AESCO TECHNOLOGIES, INC.

Project: New Access Road Location: Gothard Strest WATER! Not Encountered
Clozed Gun Range Huntington Baach, CA
Cllent:  City of Huntingfon Beach Logow: [ORILLING:
sctNo. 20080178-A2018 Hollow Stem Auger
FIELD DATA TEATY LABQRATCRY DATA DESCRIPTION OF STRATUM
ol VEPTH Y MOISTURE oRY uawe | Poare | puasnomy | unconbesdCors, | pasema | OIECT SHEMR EXPANSION
EYNBOL ¥ = conrenr | ocemeiry | Lwars | s NoEX Trse | M0BIEVE| COHEBION | AMGLE IROEX
ps [ [icd » » * T % % i ]
104 38 FiLL-Dark brown ciayey SAND (8C), molst, wittash
3
C 5 N7 18.2 Looso at ¥
[+ ’ N=22 1.3 Medlum dense at §'
]
10 N=37 203 Brown slity SAND (23M), dense, wet
13
18 N=g0/8" 129 Very dense, maolst at 13'
18
=28 10.9 Medium densoe at 18"
20
Boring Terminated at 20 Past
TURE SAMFLE v GO Waker Lavel v} Hydrosiato Groond Ve vl WA BFT, BLOWSH T T
AUGER BAMPLE Te THOBLOWG/FT NP Non Plastic Matariala
GAIFORNIA MODWIED SAMELER Pe HAND PEN, TR * Remolded Samoles
SOLIT SPQON
NO RECOVERY oA pretitettitetr TL)




LOG OF BORING NO. 8 -7

AESCO TECHNOLOGIES, INC.

Locution: Gothurd Street WATER: Nut Encountered
Huntington Beach, CA
Logger: DRILLING:
Projact No. 20080178-A2018 Hollow Stem Auger
LABORATORY DATA ___|DESCRIPTION OF STRATUM
[ .4 LW | PLAITIC | PLASTIGTY | UssorissdCorg | PABSING DHRECT SHEAR EXPANGICH
oeiry | uwms | Lume WOEX Sres | MOARNED COMESION | ANOLE INGEX
PCF % » L) b3 L] % PF oy
52 FILL-Brown silty SAND (SM), molat
3
s N=14 131 100 20 Light brown, medium dense at '
1 y N=Z0 14.0 109.8 177 Brown at 5
4
" N=18 k)P Incrases In samd, wigravel
13
[+ " N=12 w7 [ LL] Gray brown at 1¥
”®
- N=Q0 45.3 Gray, densse, saturated, witrash and newspaper
3
C 2 N=S0/" s Gray, very danse at 23°
28
» N=2g 3.7 Madium dense, dry, wigravel at 28°
b H]
W 38 N=37 No sample recovery at 33
n
© N=11 0.4 Light brown silty SAND (SM}, mtecHum densa, dry
L
C Nelg 1.2
45
Light brown silty SAND (SM), medium denae, molst
Net4 | 108 48,8
[ ]
Boring Terminated at 50 Fest
TUBE LALE Voo oo o Vipieaetato Graund Yoaker Lant Ne 967, HLOWERT TEMARRS:
AUGER SAVPLE vV T THE BLOWB/FT NP: Non Plastic Materials
n:mmmmm e HAND PEN,TSF * Remolded Samples
N0 NECOHERY RRERGR s




LOG OF BORING NO. B -8 AESCO TECHNOLOGIES, INC.

Now Acosss Road Location: Qothard Street 'WATER: Not Enoownriered
Ciossd Gun Range Huntington Beach, CA
Clenk:  City of Huntington Beach Logger: DRILLING:
B Ne. 20080175-A2018 Hollow Stem Auger
TESTS UABGRATGRY GATA DESCRIPTION OF STRATUM
- MOTLSE oRY wi | piaeme | PBnceY | UsotsdCome. | PASSNG | DHECTSHEAR EXPANSION
™ cowTENE | DEwy | wma [ ouums INOE Fean | 20MEVE| GOMENON | ANGLE INGEX
[ - r » % % w " % PoF [
o7 FILL-Light brown slity SAND (8M), molst
3 .
. | ] 148 Loose, Increass in molnturs, witraah at 3
C ’ M3 1.8 187 . Modium denas, witrash Including concrete at §'
| ]
N=10 101
10
13
C] N=dg .7 733 Looss at 12
13
18
Nel ne Wetat 18
20
23
]
G - Puis 1.3 T3
a8
N3 192 Medlum dense at 28°
3
N=gOr™ e 788 Vary danse at 33'
3%
k]
© N=19 10.9 Medlum donss, moist at 38
N=19 a7 M7 50 18" Light brown SAND (SP), medium denss, dry
N=d3 8 41 Q0 15 Denso at 48°
Boring Terminated at 30 Fest
TURE SAME ' ‘Geound Viaar Lova Wpdeoatntia Genand Vs o e SPT, DLOWRTT :
NIOER SAbiist v Tu THO, OB T NP: Non Plagilc Materials
GALIFORNI, MODIEIED SAMPLER P= HAND PEN. TSP * Rermolded Samgies
PUT SO0
omeomr  WREMew oo =




LCO OF BORING NC. B -9 AESCO TECHNOLOGIES, INC.
Project: New Actess Road Location: Gothard Stroet WATER: NotEncountered
Closed Gun Range Huntington Beach, CA
Clent:  Clty of Huntington Beach Leggar: DRILLING:
No. 20080178-A2918 Hollow Stem Au
FIELD CATA TENTS LABDRATORY DATA DESCRIPTION OF STRATUM
L] [ [ MOBTUAE e uam | ramc | Puamomy | Usoomssscamp. | MASSING | DIRECTEHEAR EPAVION
o, m ™ CONTENT | eeMTY | DwTe | LeaTs e Sram | 2ONEVE| COHEBON | ANGLG WOEX
[ “ BF % » % & » * i [
B3 FiLL-Light brown shity SAND (34}, molst
3
s N=20 78 Medium dense at 3
C 7 Nuig 733 1118 FILL~ dark gray sandy SILT {ML), very stifY, maist
]
Binck, medium stff, wiorganics and pleces of
X 10 b 89 wood at @' ’
| | 13
c Nt | 148 | ass ' 4 at 12
|| 15
18
L] 16.8 Macdium stiff at 18"
20
| | 23
[~ N=14 280 BHI¥, wat at 23*
| ]| 28
28
g N=§ ne Madium stiff at 28°
30
.| 33
[~ N=B 244 788
| | 36
s
N=4 187 Continues samo at 38
40
.| 43
L= N=10 141 1031 Molst at 43'
| | 45
L
- N=10 105 Continues same at 48
Baring Terminated at 80 Fest
TURE SAE | AT PR CRTaD GrFong Wikar Ll e 38T, BLOWRRT TEMARRE:
AUOER RAMPLE v T= THO BLOWSFT NF: Non Plestic Materials
Pa HAND PENTAF R Samples

o IRITNIE




APPENDIX C
SOIL PROFILES
(Figures 2 and 3)

AESCO Technologies
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APPENDIX D
LABORATORY TEST DATA

AESCO Technologies



Shear Stress (psf)

Aesco Technologies, Inc.

17782 Georgetown Lane
Huntington Beach, California 92647

SITE/CLIENT: Closed Gun Range

Project NO:  20080175-A2918 BORING NO: B-7 DEPTH: 3.5
W=14.0% Yd=943 PCF  C=100PSF =20 deg
UNDISTRIBUTED: * REMOLDED: RESIDUAL:

CLASSIFICATION: SM

3000

2500

2000 - - - o e

K

1000 |- : ,
/

/

500

o 500 1000 1500 2000 2500 3000
Normai Stress (psf)




Project NO:  20080175-A2918
W=3.7%  Yyd=1028 PCF
UNDISTRIBUTED:
CLASSIFICATION: SM

SITE/CLIENT: Closed Gun Range

Aesco Technologies, Inc.

17782 Georgetown Lane
Huntington Beach, California 92647

BORING NO: B-8
C=50 PSF
REMOLDED: *

DEPTH: 43-45
b= 15deg
RESIDUAL:

3000 -

2500 4-

2000

|

/

/

/

0 500 " 1000

1500 2000
Normal Stress (psf)

2500 3000




Shear Stress (psf)

Aesco Technologies, Inc.

17782 Georgetown Lane
Huntington Beach, California 92647

SITE/CLIENT: Closed Gun Range

Project NO:  20080175-A2918 BORING NO: B-8 DEPTH: 48-50
W=3.7% Yd=1014 PCF  C=0PSF =15 deg

UNDISTRIBUTED: REMOLDED: * RESIDUAL:
CLASSIFICATION: SM |

3000

2500

2000 SN

1000 e ]

—— —

0 800 1000 1500 2000 2500 3000
Normal Stress (psf)




Shear Stress (psf)

Aesco Technologies, Inc.

17782 Georgetown Lane
Huntington Beach, California 92647

W

SITE/CLIENT: Closed Gun Range

Project NO:  20080175- BORING NO: B-1 DEPTH: 3.5
A2918

W=169%  7Yd=101.0 PCF  C=600 PSF =8 deg

UNDISTURBED: * REMOLDED: RESIDUAL:

CLASSIFICATION: SC

3000

2500

2000

1500 ‘ -

1000 }— .-

500 - - .. SR

0 500 1000 1500 2000 2500 3000
Normal Stress (paf)




APPENDIX E
GEOLOGIC MAP
(Figure 5)

AESCO Technologies
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Geologic map of the Santa Ana Quadrangle

by Douglas M. Morton 2004

LEGEND

Qyf  Young Alluvial fan deposits (Holocene and late Pleistocene)-Gravel, sand, and silt, mixtures, some contain boulders:
unconsolidated.

Qya  Young axial channel deposits (Hoolocene and late Pleistocene)-Gravel, sand and silty alluvium; gray, unconsolidated.

Qop  Old paralic deposits, undivided (late to middie Pleistocene)-Silt, sand and cobbles. Interfingered strandline, beach,
estuarine, and colluvial deposits.

Qopf  Old paralic deposits (late to middle Pleistocene)overiain by alluvial fan deposits-Old paralic deposits capped by sandy
alluvial-fan deposits.

Qypt  Young peat deposits (Holocene and late Pleistocene)-Peat and peaty deposits, low density peat, unconsolidated. N

CITY OF HUNTINGTON BEACH
Project No. : 20080175
Site Name: CLOSED GUN RANGE

| Site Address: GOTHARD ST § TALBERT AVE., HUNTINGTONBEAGH CA—————

Technolegies, Inc. REGIONAL GEOLOG IC MAP Date: 11-11-08 Figure §

Scale: 1 inch = 2000 feet




APPENDIX F
TOPOGRAPHIC MAP

(Figure 6)

AESCO Technologies
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APPENDIX G
NEARBY FAULTS

AESCO Technologies



TEST.OUT

whAh ok hhh bbb hedede i h

¥ EQFAULT *
i W
* version 3.00 *
* *
Thhdhfh et vt Rh ettt hh

DETERMINISTIC ESTIMATION OF
PEAK ACCELERATION FROM DIGITIZED FAULTS

JOB NUMBER: 20080175-A2918
DATE: 11-19-2008

JOB NAME: Huntington Beach Gun Range
CALCULATION NAME: Test Run Analysis
FAULT-DATA-FILE NAME: CDMGFLTE.DAT
SITE COORDINATES:

SITE LATITUDE: 33.6994

SITE LONGITUDE: 118.0013
SEARCH RADIUS: 62.1 mi
ATTENUATION RELATION: 14) campbell & Bozorgnia (1997 Rev.) - Alluvium

UNCERTAINTY (M=Median, S=Sigma): S Number of Ssigmas: 1.0
DISTANCE MEASURE: cdist

SCOND: 0

Basement Depth: 5.00 km Campbell SSR: O Campbell SHR: 0

COMPUTE PEAK HORIZONTAL ACCELERATION
FAULT-DATA FILE USED: CDMGFLTE.DAT

MINIMUM DEPTH VALUE (km): 3.0

Page 1




TEST.OUT

Bt L p—

e e S e i e L e

0 2 s = ot e p

Page 1
ESTIMATED MAX. EARTHQUAKE EVENT
APPROXIMATE |--=-=-rec—cmmmmmmc e e e e e e
ABBREVIATED DISTANCE MAXIMUM PEAK EST. SITE
FAULT NAME mi (km) |[EARTHQUAKE|  SITE INTENSITY
MAG. (Mw) | ACCEL. @ |MOD.MERC.
NEWPORT-INGLEWOOD (L.A.Basin) 2.3 3.73 6.9 0.714 XI
COMPTON THRUST 4.4 7.1 6.8 0.794 XT
NEWPORT-INGLEWOOD (0ffshore) 9.2( 14.8) 6.9 0.432 X
PALOS VERDES 11.4( 18.3) 7.1 0.408 X
ELYSIAN PARK THRUST 12.9(¢ 20.8) 6.7 0.325 IX
WHITTIER ) 18.0 29.0 6.8 0.223 IX
CHINO-CENTRAL AVE. (Elsinore) 23.1¢ 37.1 6.7 0.174 VIII
ELSINORE-GLEN IVY 23.6( 38.0 6.8 0.170 VIII
SAN JOSE 24.9( 40.1 6.5 0.140 VIII
CORONADO BANK 30.1E 48.5 7.4 0.202 VIII
RAYMOND 31.1¢( 50.1 6.5 0.106 VII
VERDUGO 32.4( 52.1 6.7 0.117 VII
HOLLYWOOD 32.6( 52.4 6.4 0.092 VII
SIERRA MADRE 33.2( 53.5 7.0 0.138 VIII
CUCAMONGA 34.5 55.6; 7.0 0.132 VIII
CLAMSHELL-SAWPIT 34.7( 55.8 6.5 0.091 VII
SANTA MONICA 35.8( 57.6) 6.6 0.094 VII
ELSINORE-TEMECULA 37.8 60.9 6.8 {0.100 VII
MALTBU COAST . 38.5¢ 61.9 6.7 0.092 VII
NORTHRIDGE (E. Qak Ridge) 43.6( 70.1 6.9 0.091 VII
SIERRA MADRE (San Fernando) 45.2( 72.7 6.7 0.074 VII
SAN GABRIEL 45.7( 73.%) 7.0 0.094 VII
ANACAPA-DUME 45.9( 73.83 7.3 0.115 VII
SAN JACINTO-SAN BERNARDINO 46.5¢( 74.9 6.7 0.070 VI
SAN JACINTQO-SAN JACINTO VALLEY 49.2¢ 79.1 6.9 0.078 VII
SAN ANDREAS - 1857 Rupture 50.0¢ 80.4 7.8 0.159 VIIX
SAN ANDREAS - Mojave . 50.0( 80.4 7.1 0.091 VII
SAN ANDREAS - Sah Bernardino 50.0( 80.5 7.3 0.109 VII
SAN ANDREAS - Southern 50.0E 80.5 7.4 0.118 VIL
ROSE CANYON 51.5( 82.9 6.9 0.074 VII
CLEGHORN 52.4(C 84.3) 6.5 0.051 VI
SANTA SUSANA 52.8 85.03 6.6 0.054 VI
HOLSER 57.2( 92.0 6.5 0.045 vl
NORTH FRONTAL FAULT ZONE (west) 59.3(C 95.4) 7.0 0.064 VI
ELSINORE-JULIAN 61.1 98.33 7.1 0.071 vl
OAK RIDGE (Onshore) 6%.5 99,3 6.9 0.055 VI
giﬂ%*iﬁﬁlﬂ*ﬁgsﬁ*****#******#***w«*#g*;*gﬁgg%Zw%w***E%Z****w***gigﬁZ*wn***Xi****

Page 2



TEST.OUT

~END OF SEARCH- 37 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS.

THE NEWPORT-INGLEWOOD EL.A.BaSiﬂ) FAULT IS CLOSEST TO THE SITE.
IT IS ABOUT 2.3 MILES (3.7 km) AwAy,

LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.7945 g



CALIFORNIA FAULT MAP
Huntington Beach Gun Range
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APPENDIX H
HISTORICAL EARTHQUAKES

AESCO Technologies



TEST.OUT

ARERANIRARR TN E T hrahdy

%
w EQSEARCH *
% ¥
* version 3.00 *
%* ¥*
Tl bbbk Ak kAR

ESTIMATION OF
PEAK ACCELERATION FROM
CALIFORNIA EARTHQUAKE CATALOGS

JOB NUMBER: 20080175
DATE: 11-11-2008
JOB NAME: Huntington BEach Gun Range
EARTHQUAKE -CATALOG-FILE NAME: ALLQUAKE .DAT
MAGNITUDE RANGE:
MINIMUM MAGNITUDE: 4.00
MAXIMUM MAGNITUDE: 9.00
SITE COORDINATES:
SITE LATITUDE: 33.6994
SITE LONGITUDE: 118.0018
SEARCH DATES:
START DATE: 1808
END DATE: 2008

SEARCH RADIUS:

62.1 mi
99.9 km
ATTENUATION RELATION: 14) campbell & Bozorgnia (1997 Rev.) - Alluvium
UNCERTAINTY (M=Median, S=Sigma): S Number of Sigmas: 1.0

ASSUMED SOURCE TYPE: DS [SS=Strike-slip, DS=Reverse-s1ip, BT=Blind-thrust]

SCOND: 0O Depth Source: A
Basement Depth: 5.00 km Campbel]l SSR: 0 Campbell SHR: O
COMPUTE PEAK HORIZONTAL ACCELERATION

MINIMUM DEPTH VALUE (km): 3.0

Page 1



TEST.OUT

T . T T T Y e —

Page 1

TIME SITE SITE APPROX.,
FILE LAT. LONG., DATE (UTC) |DEPTH QUAKE ACC. MM DISTANCE
CODE| NORTH WEST H M sec| (km)| MAG. g INT.] mi  [km]
e T T i o mmm pmmm— e o Fom—-- Frm———— e e
DMG |33.68001117.9930|11/20/1961] 85334.7| 4.4] 4.00| 0.291 {vIiT| 1.4( 2.3
DMG |33.67101118.0120110/20/1961|223534.2| 5.6] 4.10] 0.193 |virr| 2.0( 3.3
DMG |33.6650{117.9790|10/20/1961|214240.7| 7.2| 4.00] 0.169 |viIT| 2.7C 4.4
DMG |33.6830/118.0500103/11/1933{1250 0.0} 0.0| 4.40| 0.212 |virI| 3.0( 4.8
DMG |33.6830|118.0500{03/11/1933] 658 3.0| 0.0| 5.50| 0.487 X 3.0( 4.8)
DMG |33.6590]117.9810|10/20/1961{20 714.5| 6.1| 4.00| 0.162 |vIII 3.0( 4.9)
DMG {33.6540(117.9940)10/20/1961|194950.5| 4.6] 4.30| 0.194 |viiT| 3.2¢ 5.1
DMG [33.7500(118.0000)11/16/1934{2126 0.0] 0.0| 4.00) 0.153 |vIII[ 3.5¢ 5.6
DMG |33.7000(118.0670]03/11/1933| 51022.0{ 0.0| 5.10| 0.303 | IX 3.7 6.0
DMG {33.7000|118.0670{03/11/1933| 85457.0] 0.0| 5.10| 0.303 | IX 3.75 6.0)
DMG |33.7000(/118.0670|02/08/1940[165617.0] 0.0] 4.00| 0.149 [vIIT| 3.7 6.0;
DMG |33.7000(118.0670|07/20/1940| 4 113.0| 0.0| 4.00| 0.149 |VIIT 3.7¢C 6.0
DMG [33.61701118.0170103/15/1933(111332.0{ 0.0[ 4.90| 0.206 |vITE¥| 5.8( 9.3
DMG [33.6170(118.0170|10/02/1933|1326 1.0{ 0.0| 4.00| 0.114 | vIr| 5.8¢ 9.3
DMG |33.6170/118.0170(03/14/1933(19 150.0¢] 0.0| 5.10| 0.237 | 1X 5.8( 9.3
DMG ]33.7500{118.0830/03/11/1933| 611 0.0| 0.0| 4.40| 0.148 |vITI| 5.8¢ 0.4
DMG [33.7500(118.0830(03/11/1933| 515 0.0] 0.0| 4.00} 0.112 | vII{ 5.8¢ 9.4
DMG [33.7500/118.0830|03/11/1933] 521 0.0] 0.0/ 4.40] 0.148 |vIII 5.8 9.4
DMG |33.75001118.0830{03/11/1933| 8 8 0.0| 0.0| 4.50| 0.158 |vIII| 5.8 9.4)
DMG |33.7500]118.0830|03/11/1933| 555 0.0| 0.0 4.00| 0.112 | vII| 5.8 9.4)
DMG [33.7500/118.0830{03/13/1933/1929 0.0| 0.0{ 4.20| 0.129 {viTT| 5.8¢ 9.4
DMG {33.7500/118.0830]|03/11/1933| 513 0.0| 0.0| 4.70| 0.180 |vIri|{ 5.8( 9.4
DMG |33.7500|118.0830|03/11/1933| 837 0.0{ 0.0] 4.00| 0.112 | vII| 5.8( 9.4
DMG |33.7500|118.0830(03/11/1933| 926 0.0] 0.0| 4.10] 0.121 | vIT 5.8% 9.4
OMG |33.7500/118.0830)03/11/1933|1025 0.0| 0.0| 4.00| 0.112 | vIT| 5.8C 9.4
DMG |33.7500]118.0830{03/11/193311045 0.0| 0.0| 4.00| 0.112 | vIiT 5.8( 9.4
DMG 133.7500(118.0830(03/11/1933|11 0 0.0| 0.0| 4.00| 0.112 | VIT S.BE 9.4
OMG {33.7500/118.0830{04/01/1933| 642 0.0] 0.0| 4.20| 0.129 |vIII| 5.8C 9.4
OMG |33.7500(118.0830{03/11/1933| 910 0.0] 0.0| 5.10{ 0.235 | IX 5.8( 9.4
DMG |33.7500/118.0830,03/11/1933| 911 0.0{ 0.0} 4.40| 0.148 |vIIr| 5.8 9.4)
DMG |33.7500(118.0830|03/11/1933| 439 0.0] 0.0| 4.90| 0.205 |vIIr| 5.8 9.4)
DMG |33.7500(118.0830|03/11/1933{1147 0.0| 0.0| 4.40| 0.148 |vIiI| 5.8 9.4)
DMG |33.7500(118.0830103/11/1933| 440 0.0| 0.0} 4.70| 0.180 |vITI 5.8( 9.4)
DMG |33.75001118.0830(03/11/1933] 832 0.0] 0.0| 4.20| 0.129 |vIII S.SE 9.4;
DMG §33.7500]1118.0830|03/11/1933|1357 0.0 0.0| 4.00| 0.112 | vII| 5.8 9.4
DMG |33.7500;118.0830103/13/1933|1532 0.0} 0.0l 4.10] 0.121 | vII 5.85 9.43
DMG |33.75001118.0830{03/12/1933) 546 0.0| 0.0 4.40| 0.148 |vITI| 5.8 9.4
DMG (33.7500|118.0830|03/14/1933| 036 0.0| 0.0 4.20| 0.129 |vIII 5.8( 9.4
PDMG |33.75001118.0830[03/14/1933/1219 0.0| 0.0/ 4.50| 0.158 |vIIT S.SE 9.4
DMG |33.7500(118.0830/03/11/1933(1547 0.0| 0.0 4.00] 0.112 | viI| 5.8 9.4
DMG §33.7500{118.0830{03/11/1933|1653 0.0| 0.0| 4.80) 0.192 |vIIT S.BE 9.4)
DMG [33.7500]1118.0830{103/11/1933|1944 0.0| 0.0| 4.00| 0.112 | vII| 5.8 9.4)
DMG |33.7500]/118.0830/03/11/1933| 618 0.0| 0.0| 4.20| 0.129 [vIiIiT 5.8( 9.4)
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0830
.0830
.0830
.0830
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JA12
112
.129
129
.121
148
112
112
129
129

slelwlelelelelolols]

VII
VII
VIII
VIII
VII
VIII
VII
VII
VIIT
VIII

.._-......_.__.__....___._.._.__,..._...___._____.___............____._._..__-...._...-___......_..._.___....,..____......_.____..

33.7500

118
118
118
118

118.
118.
118.
118.
118.
118.
118.
118.
118,
118.
118.
118.
118.
118,
118.
118.
118,
118,
118.
118,
118.
118.
118,
118.
118.
118,
118.
118,
118.
118,
118.
118.
118.

118
118

.0830
.0830
0830
.0830

03/11/1933{1129 0.0 0.0| 4.00
03/11/1933}1138 0.0 0.0| 4.00
03/11/1933 1141 0.0 0.01 4.20
03/11/1933| 751 0.0 .0 4.20
03/11/1933] 759 0.0{ 0.0| 4.10
03/12/1933| 027 0.0 0.0| 4.40
03/12/1933| 034 0.0{ 0.0] 4.00
03/12/1933( 448 0.0| 0.0 4.00
03/19/1933(2123 0.0} 0.0| 4.20
03/12/1933]| 6 1 0.0] 0.0| 4.20
EARTHQUAKE SEARCH RESULTS
TIME
DATE (UTC) |DEPTH|QUAKE
H M Sec| (km}| MAG.
------------------ Frm e
03/12/1933} 616 0.01 0.0 4.60
03/12/1933| 740 0.0] 0.0} 4.20
03/12/1933| 835 0.0¢| 0.0| 4.20
03/12/1933|15 2 ¢.0¢] 0.0| 4.20
03/12/1933]1651 0.0| 0.0 4.00
03/12/193311738 0.0/ 0.0] 4.50
03/12/1933]1825 0.0| 0.0| 4.10
03/12/1933|2128 0.0| 0.0| 4.10
03/12/1933|2354 0.0| 0.0| 4.50
03/13/1933| 343 0.0| 0.0] 4.10
03/13/1933| 432 0.0 0.0 4.70
03/13/1933| 617 0.0 0.0| 4.00
03/13/1933|131828.0| 0.0| 5.30
03/15/1933| 432 0.0] 0.0| 4.10
03/20/1933)1358 0.0| 0.0 4.10
03/21/1933| 326 0.0/ 0.0 4.10
03/11/1933] 524 0.0 0.0| 4.20
03/11/1933{ 553 0.0| 0.0| 4.00
03/14/1933{2242 0.0 0.0 4.10
03/15/1933{ 2 8 0.0/ 0.0| 4.10
03/18/1933{2052 0.0 0.0] 4.20
03/15/1933| 540 0.0] 0.0} 4.20
03/11/1933| 635 0.0 0.9] 4,20
03/16/1933|1456 0.0| 0.0] 4.00
03/16/1933|1529 0.0] 0.0| 4.20
03/16/1933[1530 0.0} 0.0| 4.10
03/17/1933|1651 0.0} 0.0! 4.10
03/30/1933|1225 0.0} 0.0| 4.40
03/31/1933]1049 0.0| 0.0] 4.10
03/11/1933] 252 0.0| 0©.0{ 4.00
03/11/1933| 257 0.0| 0.0| 4.20
03/23/1933| 840 0.0| 0.0] 4.10
03/23/1933/1831 0.0 0.0! 4.10
03/25/1933{1346 0.0] 0.0| 4.10
03/11/1933| 227 0.0 0.0] 4.60
03/11/1933] 230 0.0/ 0.0} 5.10
03/11/1933| 336 0.0/ 0.0| 4.00
04/02/1933| 8 0 0.0 0.0] 4.00
04/02/1933|1536 0.0 0.0] 4.00
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DMG
DMG
DMG
DMG
DMG
DMG
DMG
DMG
MG
DMG
DMG
DMG
DMG
OMG

.7500
. 7500
. 7500
.7300
.7500
7500
. 7500
7500
. 7500
.7500
.7500
. 7500
.7500
.7500

118.
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COOOoOO0QOLOOCOoOOOD

VITI

VII
VIII
VIII
VIII
VIII
VIII

VII
VIITI

VII
VIII
VIII
VIII
VIII

LA A R AN L R R R, YN BN, (W V. J ¥, 1V,
eolrole-Trade-T-.0-. Y- 0 .0 0.7 7. Y-
L Y e Y T T Y T
'-DQDND&DKD\QKOLD‘DKDEOLQ(:D\D
s T T - - N G
QAP A A M N e )

_————---——.—--....-__-........-_-__——--———-—.....-—--._.._——.--.-_._—....-.__—-___-__-..._._—.....___--._-.......--..

MGI

DMG
DMG
DMG
DMG
DMG
DMG
DMG
DMG
DMG
DMG

118.0830
118.0830
118.0830
118.0830
118.0830
118,0830
118.0830
117.9000
118.0330
117.9670
118.1000
118.1000
118.1000
118.0000
118.0000
118.0170
118.0000
117.9000
118.1170
118.1330
117.9830
118.1170
117.9000
117.9830
117.9830
118.1330
118.1330
118.1330
118.0580
118.1670
118.1830
117.8170
118.2000
118.2000

+
118.0830

03/11/1933| 436 0.0{ 0.0| 4.60
03/11/1933| 222 0.0| 0€.0| 4.00
03/11/1933| 2 4 0.0] 0.0{ 4.90
03/11/1933| 2 5 0.0] 0.0! 4.30
03/11/1933! 2 9 0.0| 0.0 5.00
03/11/1933/1956 0.0| 0.0| 4.20
03/11/1933| 211 0.0| 0.0] 4.40
03/11/1933| 258 0.0| 0.0| 4.00
03/11/1933| 25% 0.0|] 0.0) 4.60
03/11/1933| 347 0.0] 0.0| 4.10
03/11/1933{2240 0.0| 0.0} 4.40
03/11/1933|23 5 0.0 0.0| 4.20
03/11/1933} 311 0.0] 0.0| 4.20
03/11/1933| 323 0.0] 0.0| 5.00
EARTHQUAKE SEARCH RESULTS
TIME
DATE (UTC) |DEPTH|QUAKE
H M Sec| (km)| MaG.
---------- R Tl T TSR
03/11/1933| 216 0.0] 0.0| 4.80
03/11/1933|2232 0.0| 0.0] 4.10
03/11/1933122 0 0.0| 0.0| 4.40
03/11/1933| 3 5 0.0] 0.0| 4.20
03/11/1933| 3 9 0.0| 0.0] 4.40
03/11/1933| 339 0,0| 0.0| 4.00
03/11/1933| 210 0.0] 0.0] 4.60
03/11/193312231 0.0| 0.0| 4.40
07/08/1902{ 945 0.Q] 0.0| 4.00
05/21/1938( 944 0.0] 0.0] 4.00
03/11/1933| 154 7.8] 0.0| 6.30
03/11/1933{15 9 0.0| 0.0| 4.40
03/11/1933|1447 0.0| 0.0| 4.40
03/11/1933]1350 0.0] 0.0| 4.40
03/11/1933} 231 0.0{ 0.0| 4.40
03/11/1933| 217 0.0| 0.0! 4.50
12/25/193511715 0.0] 0.0| 4.50
10/21/1913] 938 0.0| 0.0| 4.00
04/07/1989/200730.2| 13.0| 4.50
11/04/193912141 0.0| 0©.0] 4.00
03/11/1933|11 4 0.0] 0.0| 4.60
03/11/1933| 518 4.0| 0.0] 5.20
01/20/1934{2117 0.0{ 0.0| 4.50
05/22/1902| 740 0.0| 0.0| 4.30
07/07/1937 1112 0.0] 0.0] 4.00
04/17/1934 (1833 0.0| 0.0| 4.00
11/20/193311032 0.0] 0.0{ 4.00
01/13/1940( 749 7.0| 0.0} 4.00
10/02/1933| 91017.6! 0.0} 5.40
01/15/1937|183547.0| 10.0| 4.00
05/16/1933(205855.0] 0.0| 4.00
08/04/1933| 41748.0| 0.0| 4.00
08/22/1936| 521 0.0| 0.0! 4.00
11/01/1940|20 046.0| 0.0| 4.00
09/13/1929(132338.2{ 0.0 4.00
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DMG
MGI
MGI
MGI
MGI
MGI
MGI
MGI
PAS
DMG
DMG
DMG
DMG
DMG
DMG
PAS
DMG

33.7830
33.8000
33.8000
33.8000
33.8000
33.8000
33.8000
33.8000
33.5080
33.5170
33.8170
33.9000
33.7590
33.7830
33.5450
33.4710
33.8670

PAS

33.5380

118.
117.
117,
117.
117.
117.
117.
117.
118,
118.
118.
118.
118,
.2500
117.
118.
118.
118,

118

2000
8000
8000
8000
8000
8000
8000
8000
0710
1000
2170
1000
2530

8070
0610
2000
2070
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0.083
0.071
0.044
0.044
0.044
0.071
0.071
0.071
0.064
0.043
0.081
0.068
0.058
0.115
0.055
0.035
0.035
0.038

VII
vI
VI
VI
VI
VI
VI
Vi
VI
VI
VIiI
Vi
VI
VI
VI

....._..,...._.._.____.._..____............____....___..._......__.._..___......._____....._....___............___..._....._,......____......_

pDP

b —

.9750
.0000

- 6000

12/27/1939|192849.0| 0.0| 4.70
11/10/1926|1723 0.0| 0.0| 4.60
05/19/1917| 719 0.0{ 0.0 4.00
05/20/1917| 945 0.0| 0.0] 4.00
05/19/1917| 635 0.0| 0.0| 4.00
11/04/192612238 0.0] 0.0! 4.60
11/09/1926(1535 0.0 0.0| 4.60
11/07/1926{1948 0.0| 0.0| 4.60
11/20/1988| 53928.7| 6.0| 4.50
03/22/1941| 82240.0{ 0.0]| 4.00
10/22/1941| 65718.5| 0.0{ 4.90
07/08/1929|1646 6.7] 13.0| 4.70
08/31/1938| 31814.2] 10.0| 4.50
11/14/1941| 84136.3] 0.0! 5.40
10/27/1969{1316 2.3| 6.5} 4.50
02/27/1984(101815.0| 6.0 4.00
11/13/1933{2128 0.0 0.0 4.00
05/25/1982{134430.3| 13.7| 4.10
EARTHQUAKE SEARCH RESULTS
TIME

DATE (UTC) |DEPTH QUAKE

H M Sec| (km)|! MAG.,
------------------ o - -
06/19/1944| 3 6 7.0| 0.0| 4.40
06/19/1944| 0 333.0| 0.0] 4.50
10/04/1961| 22131.6| 4.3 4.10
10/08/1927|1914 0.0] 0.0| 4.60
03/07/2000|002028.2| 11.0| 4.00
03/11/193311425 0.0] 0.0} 5.00
03/11/1933| 629 0.0] 0.0| 4.40
11/03/1931{16 5 0.0 0.0| 4.00
12/31/1928|1045 0.0| 0.0| 4.00
01/30/1941| 13446.9| 0.0] 4.10
10/25/1933| 7 046.0| 0.0 4.30
01/01/1976|172012.9] 6.2| 4.20
06/18/1920]10 8 0.0| 0.0| 4.50
01/11/1950!214135.0; 0.4! 4.10
06/15/1967| 458 5.5| 10.0| 4.10
05/05/1929| 1 7 0.0] 0.0| 4.60
05/05/1929| 735 0.0} 0.0| 4.00
12/25/1903/1745 0.0] 0.0] 5.00
10/28/2001|162745.6} 21.0{ 4.00
03/11/1933|1457 0.0| 0.0| 4.90
09/14/1963| 35116.2| 2.2| 4.20
12/14/2001{120135.5| 13.0| 4.00
10/17/1934| 938 0.0{ 0.0{ 4.00
06/26/191712115 0.0] 0.0| 4.60
06/26/1917(2130 0.0| 0.0| 4.60
06/26/1917 | 424 0.0| 0.0| 4.00
02/13/1917|13 5 0.0f 0.0] 4.60
06/26/191.712120 0.0| 0.0| 4.60
01/08/1967| 738 5.3| 17.7] 4.00
04/22/191812115 0.0| 0.0 5.00
09/16/1903|1210 0.0f 0.0} 4.00
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12.BE 20.5)
13.5( 21.7)
13.5¢ 21.7)
13.5§ 21.73
13.5( 21.7
13.5¢ 21.7)
13.55 21.73
13.5¢ 21.7
13.8( 22.2)
13.8¢ 22.2)
14.8( 23.8
14.9( 24.1
15.0(¢ 24.1
15.5(¢ 24.9)
16.1( 26.0)
16.2( 26.1)
16.2( 26.1)
APPROX.
DISTANCE
mi  [km]
16.9¢ 27.2)
16.9¢( 27.23
17.9¢ 28.8
17.9 28.8%
18.0¢ 29.0
18.4( 29.7)
18.4¢ 29.7)
18.5( 29.7
18.5( 29.7
18.7( 30.1
18.9{ 30.4
19.5¢ 31.4
19.8¢ 31.9
20.2( 32.6)
20.5¢ 33.0)
20,8 33.43
20.8( 33.4
20.8 33.4;
21.7( 35.0
22.1( 35.5)
22.2E 35.8%
22.9( 36.9
23.3( 37.5)
23.7E 38.13
23.7( 38.1
23.7C 38.1)
23.7 38.13
23.7( 38.1
23.BE 38.2%
24.1( 38.8
24.1( 38.8)
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GSP |33.9510{117.7090[01/05/1998 | 181406.5| 11.0] 4.30! 0.026 v 24.2% 38.9)
GSP 134.0200]|118.1800|06/12/1989|172225.5| 16.0| 4.10] 0.022 | 1v | 24.4C 39.2)
DMG |33.3670/118.1500|04/16/1942| 72833.0| 0.0| 4.00{ 0.020 ! 1V 24.SE 39.4
DMG |33.7830(118.4170{11/01/1940| 725 3.0| 0.0| 4.00] 0.020 | Iv | 24.5C 39.5
DMG |33.7830)118.4170|10/14/1940]205111.0] 0.0| 4.00[ 0.020 | Iv | 24.5C 39.5
DMG 133.78301118.4170|11/02/1940| 25826.0f 0.0] 4.00| 0.020 { 1v 24.5% 39.5)
DMG [33.7830118.4170|10/12/1940] 024 0.0| 0.0| 4.00| 0.020 | Iv | 24.5¢ 39.5)
PAS 134.05001118.0870110/01/1987|155953.5| 10.4| 4.00| 0.020 | 1v | 24.7¢ 39.7)
PAS |34.0490]118.1010]10/01/1987|144541.5| 13.6| 4.70| 0.034 v | 24.8( 39.9
PAS |34.0520(118.0900)10/01/1987|151231.8] 10.8] 4.70| 0.034 vV | 24.9( 40.0
GSP [34.0300(118.1800(|06/12/19891165718.4| 16.0| 4.40| 0.027 v | 25.0( 40.2
T-A |34.0000[118.2500|03/26/1860| 0 0 0.0| 0.0| 5.00| 0.043 | vi | 25.2( 40.5)
T-A |34.0000(118.2500]03/21/1880]|1425 0.0 0.0| 4.30| 0.024 v | 25.2( 40.5;
T-A [34.0000]|118.2500{09/23/1827| 0 0 0.0 ©.0| 5.00] 0.043 | v1 25.ZE 40.5
T-A 134.00001118.2500{01/10/1856] ©¢ 0 0.0 0.0| 5.00| 0.043 | vI | 25.2 40.5;
T-A [34.0000]118.2500|05/02/1856| 810 0.0 0.0] 4.30| 0.024 v | 25.2( 40.5
T-A (34.0000]118.2500{01/17/1857{ 1 0 0.0| 0.0| 4.30) 0.024 v { 25.2( 40.5)
T-A [34.0000/118.2500,05/04/1857| 6 0 0.0 0.0| 4.30! 0.024 v 25.25 40.5%
PAS |34.0610]|118.0790|10/01/1987|144220.0| 9.5| 5.90| 0.088 | vIiI| 25.4( 40.8
PAS |34.0600(118.1000}10/01/1987|1449 5.9{ 11.7| 4.70| 0.033 v | 25.5( 41.1)
DMG |33.6820|117.5530|07/05/1938/18 655.7| 10.0| 4.50] 0.028 v 25.8% 41.53
PAS |34.0060|117.7390|02/18/1989| 717 4.8] 3.3| 4.30] 0.023 | 1v | 26.0¢ 41.8
EARTHQUAKE SEARCH RESULTS
Page 5
TIME SITE SITE APPROX,
FILE LAT. LONG, DATE (UTC) |DEPTH|QUAKE| ACC. MM DISTANCE
CODE| NORTH WEST H M sec! (km)| MAG. g INT.] mi [km]
s o mmmm—— fm——mmmmmee oo g i it TEL LR
OMG |33.9830(118.3000(02/11/19401192410.0| 0.0| 4.00) 0.018 | 1V 26.05 41.8)
DMG |33.7670|118.4500(10/11/1940| 55712.3| 0.0| 4.70| 0.032 v | 26.2( 42.1)
PAS |34.0770|118.0470{02/11/1988|152555.7| 12.5| 4.70] 0.032 V| 26.2 42.23
PAS [34.0730|118.0980]10/04/1987|105938.2| 8.2| 5.30| 0.051 | VI | 26.4( 42.4
PAS 134.0760{118.0900|10/01/1987|1448 3.1| 11.7| 4.10| 0.019 | Iv | 26.5C 42.6)
MGI |34.0000(118.3000{06/22/1920{2035 0.0| 0.0] 4.00| 0.017 | 1v | 26 95 43.3
MGI {34.0000/118.3000|09/03/1905| 540 0.0] 0.0| 5.30] 0.050 | vi | 26.9C 43.3
MGI |34.00001118.3000|06/30/1920| 350 0.0{ 0.0| 4.00] 0.017 | Iv | 26.9C 43.3
MGI |34.00001117.7000|12/03/1929| 9 5 0.0] 0.0} 4.00] 0.017 | v | 27.0C 43.5)
DMG |33.6320]118.4670{01/08/1967| 73730.4| 11.4| 4.00| 0.017 | v | 27.1 43.?3
MGI [34.1000]118.0000{01/27/1930|2026 0.0! 0.0| 4.60| 0.027 v | 27.7( 44.5
DMG 133.7170(117.5170106/19/1935(1117 0.0 0.0| 4.00| 0.017 | 1v | 27.9( 44.8)
DMG 133.7700|118.4800(04/24/1931(182754.8| 0.0] 4.40| 0.023 | 1v | 27.9( 44.9)
DMG [33.69901117.5110(05/31/1938 | 83455.4] 10.0] 5.50} 0.055 | vI | 28.2 45.4;
MGI |34.1000|118.1000{07/11/1855| 415 0.0| 0.0| 6.30} 0.104 | viz| 28.2( 45.4
OMG |33.9030(118.4310(11/29/19381192115.8| 10.0| 4.00| 0.016 | Iv | 28.4( 45.6)
DMG 133.71701117.5070|08/06/1938|22 056.0| 10.0| 4.00| 0.016 | Iv | 28.4( 45.8
DMG |33.7250(117,4980101/03/1956] 02548.9| 13.7| 4.70] 0.028 V| 29.0( 46.6
MGI 133.8000/118.5000/06/18/1915|15 5 0.0 0.0 4.00| 0.015 | Iv | 29.4( 47.4
DMG 133.9500(117,5830104/11/1941| 12024.0| 0.0{ 4.00| 0.015 | v | 29 GE 47.63
MGI 134.1000(118.2000|04/21/1921|1538 0.0 0.0{ 4.00| 0.015 | Iv | 29.9( 48.1
MGI |34.1000/118.2000i01/27/1860| 830 0.0] 0.0] 4.30] 0.019 | Tv | 29.9¢ 48.13
MGI |34.1000/118.2000/05/02/1916{1432 0.0 0.0] 4.00| 0.015 | v | 29.9(C 48.1
OMG |34.1000{117.8000|03/31/1931|2033 0.0| 0.0] 4.00] 0.015 | v | 30 OE 48.23
MGI |34.0800(118.2600({07/16/1920118 8 0.0 0.0| 5.00| 0.033 v | 30.2{ 48.5
DMG 133.7480|117.4790106/22/1971/104119.0| 8.0| 4.20( 0.017 | 1v | 30.2( 48.6)
DMG 133.73301117.467010/26/1954{162226.0] 0.0| 4.10| 0.016 | 1v | 30.8( 49.6)
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MGI
MGI
MGI
MGI
DMG
PAS
MGI
MGI
MGI
MGI
GSP
DMG
DMG
PDP
T-A
GSP
PAS
MGI
DMG
DMG
DMG
GSP
GSP
DMG
DMG
GSP

34.0000
34.0000
34.0000
34.0000
34.0000
34.1490
34.1000

34.1000
34.1000
34.1100
34.1000
34,1000
34.0590
34.1700
34.1300
34.1360
34,2000
33.7000
33.7000
33.7000
34.1400
34.1500
34.2000

2000
34.1400

118
118
118
118

118.
118.
118.

118

118.
118.
117.
117,
117.
118,
118.
117.
117,
118.
117.
117.
117.
117.
117.
117.
117.
117.

. 4000
.4000
.4000
.4000
4170
1350
3000
3000
3000
3000
7200
6830
6830
3870
1700
7000
7090
0000
4000
4000
4000
7000
7200
9000
9000

6900

TEST.OUT
02/22/192¢
02/07/1927
10/01/1930
01/29/1927
12/07/1938
12/03/1988
07/16/1920
07/16/1920
07/26/1920
07/16/1920
04/17/1990
01/18/1934
01/09/1934
09/09/2001
03/07/1888
03/01/1990
06/26/1988
01/09/1921
04/11/1910
05/15/1910
05/13/1910
02/28/1990
03/01/1990
08/28/1889
07/13/1935
03/02/1990

113826.
2022 0.
2127 Q.
1215 0.
2130 0.
223227.

214 0,
1410 0.
235918.
1554 0.
003457,
15 458.

530 0.

757 0.

1547 0

620 0
234336
032303

215 0
105416
172625

0] 0.0
01 0.0
0| 0.0
0] 0.0
.01 0.0
4| 13.3
0l 0.0
0/ 0.0
0ol 0.0
0| 0.0
21 4.0
0f 0.0
0] 0.0
01 4.0
0 0.0
1l 4.0
51 7.9
¢| 0.0
0| 0.0
-0 0.0
.01 0.0
-6i 5.0
.0| 11.0
01 0.0
.51 0.0
4] 6.0

%#Whmmmmhhhh-ﬁh&#h-ﬁ&bhhh-h-h-h

e i

PAS
DMG

33.9330
34,1160

06/23/1920
06/22/1920
08/04/1927
03/06/1918
11/19/1918
03/08/1918
11/08/1914
12/16/1858
07/03/1908
06/05/1940
06/28/1991
06/28/1991
01/19/1989
04/12/1888
09/10/1920
10/24/1943
08/31/1930
05/22/1907
12/27/1938
16/03/1948
01/01/1965
10/17/1979
06/28/1960

+
0f 0.0
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[
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SO.QE 49
30.9¢ 49
30.9¢ 49
30.9( 49.
31.6( 50
32.0( 51,
32.5(C 52.
32.5( 52.
32.5( 52.
32.5( 52.
32.6( 52.
33.1¢ 53,
33.1( 53.
33.2( 53,
33.9( 54.
34.4€ 55.
34.5( 55.
34.6( 55.
34.6( 55.
34.6( 55
34.6( 55
35.0E 56.
35.0( 56.
35.0( 56.
35-05 56.
35.3( 56.
APPROX,
DISTANCE
mi  [km]
35.BE 56.
35.3( 56.
35.3( 56.
35.BE 56.
35.3( 56.
35.3( 56.
35.3( 56
35.5( §57.
35.5( 57.
35.7( 57.
38.0( 61
38.8( 62,
38.9( 62.
39.3( 63.
39.3( 63
39.8( &4,
40.1( 64.
40.3( 64.
40.4E 65.
41,1( 66.
41.3( 66.
41.5( 66.
41.7( 67.

00 b
L L



DMG
DMG
DMG
PAS
DMG
PAS
MG
DMG
PAS
DMG
DMG
DMG
GSP
GSP
PAS
DMG
GSP
G5P
UsG
GSP
DMG
GspP
DMG
DMG
GSP
DMG
DMG
DMG
DMG
DMG

34.1240

34.
34,
33.
34.
34.
34,
34.
34.
34.
34,
34.
34.
34.
33.
34.
34.
34.
34.
34.
33.
34.
34.
33.
34.
34.
34,
34.
34.
34.

1670
1830
9440
1120
1350
0330
2110
2110
1320
2000
0330
2310
2150
0330
0000
2450
2840
1390
2930
9960
2890
2680
7380
2130
2170
3000
2700
1180
2810

117.
117.
117.
118.
117,
117.
117.
117,
117.
117.
117.
117.
118.
118.
117,
117.
118.
118.
117.
118.
117.
118.
118.
117.
118.

117.
117.
117.
117.

4800
2330
5480
6810
4260
4480
3500

TEST.OUT
05/15/1955
03/01/1948
09/01/1937
01/01/1979
03/19/1937
01/08/1983
04/18/1940
09/01/1937
10/19/1979
04/15/1965
06/14/1892
09/03/1935
03/20/1994
01/19/1994
02/22/1983
11/07/1939
01/18/19%4
01/14/2001
02/21/1987
12/06/1994
02/17/1952
01/14/2001
08/30/1964
04/27/1962
01/17/1994
03/25/1941
07/30/1894
09/12/1970
09/22/1951
09/13/1970
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0.009
0.016
0.014
0.020
0.009
0.010
0.012
0.013
0.009
0.013
0.017
0.012
0.024
0.012
0.010
0.014
0.008
0.010
0.008
0.012
0.012
0.008
0.008
0.009
0.070
0.008
0.039
0.024
0.010
0.011

III
v

IIT
Iv

ITI
ITX
IIT
IIT
IIT
III
Iv

III
Iv

IIT
I1I
IV

ITI
IIX
IIx
III
II1
I1X
III
IIT
VI

I1

Il
IIT

41,9(¢ 67.4;
42.0E 67.6
42.3( 68.1)
42.5( 68.3)
43.65 70.1)
43.7( 70.3)
43.9( 70.6
e
g
135 53
46.0% 74.0
e
46.3€ 74.5
18130 7418
46.GE 75.0)
46.7(¢ 75.1
46.7( 75.2
46.7( 75.2
46.9( 75.4)
46.9( 75.4
47.1( 75.7
47.4( 76.3
47.4( 76.3)
47.GE 76.7)
47.7( 76.8)

02/09/1971
11/01/1932
07/23/1923
05/25/1994
06/15/1994
09/12/1970
02/09/1971
12/19/1880
01/23/1994
02/23/1936
07/14/1986
07/16/1986
02/03/1994
01/19/1994
05/05/1969
02/26/1936
12/28/1989
01/19/1994
10/02/1985

155820.7
445 0.0
73026.0

125657.1

055948.6

141011.2

141612.9
000.0

085508.7

222042.7
11112.56

1247 3.7
162335.4

071406.2

16 2 9.6
93327.6

094108.1

144635.2

234412 .4
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APPROX.
DISTANCE
mi  [km]
47.8( 76.8)
.86 §§'S§
47I9€ 77.0
47.9¢ 77.1)
48.0¢ 77.2)
R
48.0¢ 77.3)
28.3¢ ??'?§
4323E 77.7
48.4E 77.8)
28.3¢ 7893
48:TE 78:33
e
48:8E 78.5)



MGI
MGI
MGI
DMG
CMG
GS5P
GSP
DMG

GSP
G5P
GDP
GSB
GSP
GSP

DMG
DMG
GSP
GSP
GSP
DMG
PAS
GSP

GsSP
G5P

GSB
PAS
DMG
GSP
DMG
DMG

.1000
.1000
.1000
.1000
-2000
.2970
.3010
.3610
.2960
.2280
.2910
.0470
-3000
.2610
.2540
.3080
-3700
.3680
.3110
.0240
-3040
.4000
-9900
.2180
.2730
.3170
-1680
.2860
.3100
. 9860
.0430
.3310
. 2840
-3000

117.3000
117.3000
117.3000
117.3000
117.4000
118.4580
118.4520
118.3060
118.4640
118.5730
118.4760
117.2550
118.4660
118.5340
118.5450
118.4540
118.3020
118.3140
118.4560
117.2300
118.4730
117.8000
117.8490
118.6070
118.5320
118.4550
117.3370
118.5150
118.4740
117.8440
117.2280
118.4420
118.5280
117.5000

TEST.OUT
11/22/1911
07/15/1905
12/27/1901
02/16/1931
07/22/1899
01/21/1994
01/21/1994
02/09/1971
03/30/1971
01/17/1994
02/06/1994
02/21/2000
01/21/1994
01/17/1994
01/17/1994
02/09/1971
02/10/1971
04/25/1971
01/17/199%4
03/11/1998
01/17/1994
02/24/1946
07/13/1986
01/18/1994
06/21/1971
01/17/1994
06/28/1997
03/31/1971
01/21/1994
10/01/1986
04/03/1939
01/17/1994
04/02/1971
07/22/1899

B

s
COOPROUIRBNV~NNOOOCO

OO OOROOHOOD OO RNOCOCCOhOEOthonD

=t
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0.007
0.021
0.012
0.007
0.025
0.010
0.010
0.013
0.008
0.012
0.008
0.011
0.013
0.011
0.012
0.019
0.007
0.007
0.007
0.011
0.009
0.008
0.012
0.009
0.007
0.013
0.009
0.012
0.008
0.007
0.007
0.011
0.007
0.054

IT
Iv
IiI
I1

I1X
ITI
1II
111
ITT
I1I
II1
ITI
11T
ITI
v
II
11
1I
111
ITX
I
III
I11
1T
III
ITI
I1II
11
II
11
IIT
Il
VI

—....__..._____—-_-....._—-..._---_-—-_...-___...-_...-.-.-.-—-.---—-——--—_.-.—--——-—--...........,.....___..._...___..._.._

06/21/1995
10/07/1869
12/08/1812
08/20/1998
12/02/1859
07/13/1986
02/09/1971
01/27/1994
04/15/1971
01/17/1994
04/04/1990
07/14/1986
01/17/1994
02/09/1971
06/11/1902

211736,
000,
15 0 0.
234958,
2210 0.
1347 8.
141950.
171958.
111432,
125546.
085439,
03246.
223152.
143917.
245 0.

D OXVERNWRODONNOADON

<

DEPTH | QUAKE
{km)| MAG.
- Fm=—-- +
6.0] 4.30
0.0] 4.30
0.0 7.00
9.0] 4.40
0.0| 4.30
6.0] 5.30
11.81 4.00
14.0| 4.60
4.2) 4.20
16.0] 4.10
6.0| 4.00
10.0} 4.00
10.0{ 4.20
-1.6| 4.00
0.0] 4.50

COCOOOOoOO0

IIX

48.8( 78.5)
48.8( 78.5)
48.8( 78.5%
48,.8( 78.5
48.8( 78.5
48.BE 78.6
48.9( 78.7
48.9( 78.7)
49.0( 78.8
49.0E 78.9
49.0( 78.9
49.1( 79.0)
49.2( 79.3)
49.3( 79.4)
49,3 79.4;
49.3( 79.4
49.4( 79.53
49.SE 79.7
49.6( 79.8)
49.6( 79.8
49.7% 80.0
49.7( 80.0
49,.8( 80.1)
49.8( 80.2)
49.9 80.33
49.9( 80.3
50.0( 80.4)
50.0( 80.5
SO.IE 80.6
50.1(¢ 80.6
50.3E 80.9)
50.4( 81.0)
50.4( 81.0)
50.4( 81.2)
APPROX.
DISTANCE
mi  [km]
50.4¢ 81.2)
50.5( 81.2
50.5( 81.2
50.8( 81.7
50.8( 81.8)
50.9( 81.8)
51.0( 82.0)
51.0 82.1%
51.1( 82.2
51.3 82.53
51.6{ 83.0
51.6 83.13
51.8C 83.3
51.8( 83.4)
51.8( 83.4)



TEST.OUT

DMG |34.3530/118.4560{03/07/1971] 13340.5| 3.3] 4.50| 0.010 | III 52.1( 83.8)
DMG |34.3960/118.3660]02/10/1971[173855.1] 6.2| 4.20| 0.008 III| 52.4( 84.3)
DMG |34.4110]118.3290|02/10/1971( 5 636.0 4.7 4.30| 0.009 IIX SZ.BE 84.6;
GSB {34.3010|118.5650/01/17/1994|204602.4| 9.0] 5.20| 0.018 v | 52.6( 84.6
DMG |34.3560(118.4740(03/25/1971|2254 9.9| 4.6| 4.20| 0.008 | IT 52.8( 84.9)
PAS 132,9450/117.8310|07/29/1986| 81741.8| 10.0| 4.10| 0.007 | It 53.0( 85.3)
GSP |34,3570|118.4800{02/25/1994/125912.6| 1.0] 4.10! 0.007 II | 53.0 85.3%
MGI |34.2000/117.3000|04/13/1913/1045 0.0| 0.0 4.00| 0.007 | I 53.0( B85.3
GSP 134.2780118.6110|01/29/1994|121656.4] 2.0| 4.30| 0.008 | III 53.0( 85.3)
GSP 134.3050]118.5790{02/29/1994112036.0! 1.0| 5.10| 0.016 | Iv 53.3(C 85.8)
PAS [32.9450(117.8060)09/07/1984|11 313.4| 6.0| 4.30| 0.008 | TITT 53.3 85.8;
GSB 134.3100/118.5580101/18/1994|132444.1| 1.0| 4.50| 0.010 | IIT 53.3( 85.8
DMG 134.3610(118.4870/02/10/1971(143526.7| 4.4| 4.20] 0.008 | II 33.5( 86.0)
DMG 134.1000)118.8000{05/10/1911{1340 0.0| 0.0| 4.00] 0.007 | IT 53.5( 86.0)
MGI 134.10001117.2000|04/23/1923|2113 0.0/ 0.0| 4.00| 0.007 | IT 53.6¢ 86.3
DMG 134.39201118.4270/02/21/1971} 71511.7{ 7.2| 4.50| 0.010 | III 53.6( 86.3
PAS |32.9330/117.8410]/07/29/1986| 81741.6] 10.0| 4.30] 0.008 | XITr| 53.7 86.4
DMG |34.3000]118.6000]04/04/189311940 0.0} 0.0! 6.00| 0.033 v | 53.8( 85.5)
PAS 134.3800/118.4590]/08/12/1977} 21926.1] 9.5! 4.50| 0.010 | IIT 53.8( 86.5)
DMG (34.3990|118.4190|02/10/1971|134953.7| 9.7| 4.30] 0.008 | IIT 53.9( 86.7)
GSB {34.2850|118.6240/01/17/1994]135602.4| 19.0| 4.70| 0.011 | 11T 53.95 86.73
DMG 134.3840)118.4550/02/10/1971(|113134.6| 6.0] 4.20| 0.008 II | 53.9( 86.8
PAS 132.94701117.7360101/15/1989([153955.2] 6.0| 4.20] 0.008 | II 54.2¢ 87.2)
DMG [34.41101118.4010[02/09/1971|14 2 3.0| 8.0 4.10] 0.007 | IT 54.2¢ 87.2)
DMG [34.4110(118.4010|02/09/1971|14 041.8 8.4| 6.40] 0,045 V1 54.2( 87.2
DMG 134.4110(118.4010]02/09/1971|14 730.0 8.0| 4.00| 0.006 11 54.2( 87.2
DMG [34.4110|118.4010{02/09/1971 |14 434.0 8.0/ 4.20| 0.008 I1 54.2( 87.2
DMG |34.41101118.4010|02/09/1971{14 710.0{ 8.0| 4.00| 0.006 | II 54.25 87.2;
DMG 34.4110|118.4010|02/09/1971[14 133.0| 8.0| 4.20| 0.008 IT | 54.2( 87.2
DMG 134.4110/118.4010|02/09/1971|14 159.0| 8.0| 4.10] 0.007 | IT 54.2( 87.2)
DMG [34.4110/118.4010(02/09/1971|14 244.0{ 8.0| 5.80| 0.028 v 54.ZE 87.23
DMG 134.41101118.4010(02/09/1971|14 346.0] 8.0| 4.10] 0.007 | II 54.2( 87.2
DMG |34.41101118.4010|02/09/1971]114 550.0{ 8.0| 4.10{ 0.007 | IT 54.2( 87.2)
DMG 134.41101118.4010/02/09/1971|141028.0 8.0] 5.30| 0.018 v 54.2E 87.2
DMG |34.4110[118.4010(02/09/1971]14 150.0| 8.0{ 4.50| 0.010 { IIT 54.2( 87.2
DMG 134.4110|118.4010(02/09/1971(14 444.0| 8.0| 4.10| 0.007 IT | 54.2( 87.2
DMG {34.4110]118.4010|02/09/1971|14 325.0| 8.0| 4.40] 0.009 | TII 54.2( 87.2)
DMG |34.4110]118.4010{02/09/1971|14 541.0 8.0| 4.10| 0.007 II 54.2( 87.2)

EARTHQUAKE SEARCH RESULTS
Page 9

TIME SITE |SITE| APPROX.

FILE| LAT. LONG. DATE (UTC) |DEPTH|QUAKE| ACC. MM DISTANCE
CODE| NORTH WEST H M Sec| (km)| MAG, g |INT.| mi [km]
e drm—————— e m——-—— o —————— rm———— e ———— Frmm———— e —— s
OMG 134.4110|118.4010|02/09/1971|14 154.0| 8.0| 4.20| 0.008 | II 54 ZE 87.2
DMG 134.4110(118.4010{02/09/1971{14 140.0] 8.0| 4.10] 0.007 | i1 | 54.2 87.2
DMG 134.4110(118.4010|02/09/1971|14 446.0| 8.0| 4.20| 0.008 | IT 54 2% 87.2
DMG 134.4110]118.4010|02/09/1971|14 4 7.0| 8.0{ 4.10] 0.007 | I 54.2 87.2%
DMG 134.4110[118.4010|02/09/1971}14 230.0| 8.0| 4.30| 0.008 | TIT 54.2( 87.2
DMG |34.4110/118.4010/02/09/1971/14 8 7.0| 8.0| 4.20{ 0.008 | 11 | 54 2E 87.23
DMG 134.41101118.4010|02/09/1971(14 439.0] 8.0t 4.10] 0.007 | II 54.2( 87.2
DMG |34.41101118.4010]02/09/1971|14 231.0 8.0/ 4.70] 0.011 I1I| 54 ZE 87.2)
DMG |34.4110(1118.4010]02/09/1971|14 853.0| 8.0 4.60| 0.010 III| 54.2( 87.2
DMG 134.4110{118.4010{02/09/1971/14 838.0] 8.0] 4.50| 0.010 | III 54.2( 87.2
DMG |34.4110(118.4010(/02/09/1971(14 1 8.0 8.0| 5.80| 0.028 v 54.2( 87.2




TEST.OUT

DMG |34.4110)|118.4010/02/09/1971{14 8 4.0| 8.0| 4.00] 0.006 | IT 54.25 87.23
DMG |34.41101118.4010{02/09/1971|14 745.0| 8.0! 4.50| 0.010 | ITI| 54.2( 87.2
DMG {34.3970/118.4390{02/21/1971| 55052.6| 6.9 4.70| 0.011 | III 54.3( 87.3)
GSP 134.37401118.4950|01/28/1994|200953.4] 0.0| 4.20| 0.008 | IT 54.SE 87.6)
GSB 134.3450{118.5520/01/24/1994|041518.8[ 6.0| 4.80] 0.012 | ITI| 54.6 87.8)
DMG 134.43101118.3690]|08/14/1974|144555.2| 8.2| 4.20| 0.007 | II | 54.7¢ 88.0)
DMG |34.3990/118.4730/03/09/1974] 05431.9| 24.4| 4.70| 0.011 | TTTr| 55.3 89.0;
T-A 133.5000/117.0700|12/29/1880] 7 0 0.0 0.0| 4.30| 0.008 | ITI| 55.3( 89.0
DMG |34.4260(118.4140/02/10/1971| 518 7.2| 5.8 4.50| 0.009 | TIT| 55.4 89.2)
DMG 134.4330(118.3980|02/09/1971|144017.4| -2.0| 4.10| 0.007 | II 33.5( 89.3)
DMG 134.4280/118.4130|04/01/1971|15 3 3.6| 8.0 4.10| 0.007 | TI | 55.5¢ 89.4
GSB |34.3600|118.5710/01/19/1994/044048.0| 2.0| 4.50] 0.009 | IIT| 56.0( 90.2
GSB |34.3330(118.6230{01/18/1994|072356.0] 14.0| 4.30] 0.008 | II | 56.4( 90.7
GSP 134.3790]118.5610101/18/19941152346.9| 7.0| 4.80} 0.012 | IIr| 56.8¢ 91.4
GSP 134.3790(118.5630{01/18/19941003935.0| 7.0} 4.40| 0.008 | ITII| 56.9¢ 91.5
DMG 134.44601118.4360|02/10/1971|185441.7( 8.1| 4.20| 0.007 | II | 57.2¢ 92.1
DMG |34.3440(118.6360/02/09/1971|143436.1} -2.0| 4.90| 0.012 | ITI 37.4( 92.4
DMG |33.7500(117.0000|06/06/1918|2232 0.0| 0.0| 5.00| 0.013 | III 57.6% 92.7
bMG 133.7500(117.0000|04/21/1918{223225.0| 0.0| 6.80| 0.056 { VI | 57.6¢ 92.7
PAS |34.4630/118.4090|09/24/1977|212824.3| 5.0| 4.20| 0.007 | II | 57.6( 92.7)
GSP 134.0490{118.9150/02/19/1995|212418.1| 15.0| 4.30{ 0.008 | IT | 57.6 92.8)
GSP 134.3620|118.6150/03/20/1996]073759.8| 13.0{ 4.10] 0.006 | IT | 57.7 92.8)
GS8 (34.35801118.6220101/18/1994{040126.8| 1.0| 4.50| 0.009 | IIT| 57.7 92.8)
DMG |34.45701118.4270|02/09/1971|161926.5| -1.0! 4.20] 0.007 | I 57.7(¢ 92.8)
DMG |34.51901118.1980|08/23/1952|10 9 7.1| 13.1| 5.00] 0.013 | III 57.7¢ 92.83
DMG {33,8000}117.0000{12/25/1899}1225 0.0| 0.0| 6.40| 0.041 v 5?.9E 93.2
GSP [34.35901118.6290|01/24/1994[055024.3| 12.0| 4.30| 0.007 | II | 58.0 93.3)
GSP 134.3630|118.6270|01/24/1994/055421.1| 10.0| 4.20| 0.007 | 1T 58.1( 93.5%
PAS |34.3470{118.6560104/08/1976{152138.1| 14.5] 4.60| 0.009 | III 58.35 93.8
GSG |34.4080(118.5590{01/17/1994|200205.4| 0.0| 4.00! 0.006 | II | 58.4 94.0)
GSB 134.3430|118.6660]01/17/1994|234925.4| 8.0] 4.30| 0.007 | IT 58.SE 94.13
GSP |34.3740]118.6220|01/17/1994|155410.8| 12.0| 4.80| 0.011 | III| 58.6( 94.2
GSP |34.3780|118.6180/01/19/1994|211144.9| 11.0| 5.10] 0.014 | Tv | 58.6 94.4)
GSG |34.30401118.7220101/17/1994|221922,3| 10.0| 4.00{ 0.006 | II | 58.7 94.4)
PAS 133.6300|119.0200/10/23/1981|172816.9| 12.0| 4.60{ 0.009 | ITr| 58.7 94.53
GSP 134.3680(118.6370(01/17/19941194353.4| 13.0] 4.10{ 0.006 | IT | 58.7C 94.5
DMG |34.01701117.0500{02/19/1940{12 655.7| 0.0| 4.60| 0.009 | III| 58.8¢ 94.6)
GSP |34.3260|118.6980]01/17/1994|233330.7| 9.0| 5.60| 0.021 | Iv | 58.8 94.6)
DMG |34.3800|118.6230110/29/1936|223536.1] 10.0{ 4.00! 0.006 | TI | 58.9 94.8)
DMG |32.8670|118.2500(02/13/1952(151337.0] 0.0} 4.70| 0.010 | III| 59.2 95.3)
DMG |33.5000/117.0000108/08/1925/1013 0.0} 0.0 4.50] 0.009 | TTT 59.2( 95.3;
GSP }34.3040{118.7370(01/19/1994{091310.9| 13.0| 4.10| 0.006 | TI 59.3( 95.4

Page 190

TIME SITE SITE APPROX.
FILE| LAT. LONG, DATE (UTC) |DEPTH|QUAKE| ACC. | MM DISTANCE
CODE| NORTH WEST H M Sec| (km)| MAG. g INT. mi  [km]

+ + +

GSP 134,3370(118.6090/07/22/19991095724.0| 11.0| 4.00] 0.006 | II | 59.4¢ 95.
DMG |34.0170]118.9670|04/16/19481222624.0| 0.0| 4. .

GSP |34.3770|118.6490{04/27/1997|110928.4| 15.0( 4 7
GSP 134.3690|118.6720|04/26/1997|103730.7| 16.0| 5. . .1
DMG |34.5650(/118.1130|02/28/1969| 45612.4) 5.3| 4.30| 0.007 | IT | 60.1
PAS 134.0540|118.9640/04/13/1982{11 212.2| 16.6| 4. 3
GSP |34.3540(118.7040|05/01/1996{194956.4| 14.0| 4 5

Page 11




TEST.OUT

PAS |34.0160]118.9880110/26/1984]172043.5| 13.3| 4.60| 0.009 | III GD.GE 97.63
PAS |33.63701119.0560|10/23/1981|191552.5] 6.3| 4.60| 0.009 | TTI| 60.7¢ 97.7
DMG 134.0000/119.0000109/24/1827| 4 0 0.0| 0.0! 7.00| 0.061 | VI GO.QE 98.0
MGI |34.0000/119.0000112/14/1912] 0 0 0.0 0.0 5.70{ 0.022 | v | 60.9( 98.0
DMG | 34.00001117.0000|06/30/1923] 022 0.0 0.0| 4.50] 0.008 | III 61.1( 98.3
GSP 134.3650|118.7080)/01/19/1994044314.5| 12.0| 4.10| 0.006 | IT | 61.2¢ 98.5
GSP [34.3940/118.6690|06/26/1995]084028.9| 13.0| 5.00| 0.012 | ITT| 61.3 98.6
GSP [34.3770/118.6980|01/18/1994|004308.9| 11.0| 5.20| 0.014 | Iv | 61.4 98.9
DMG 134.4850/118.5210|07/16/1965| 74622.4] 15.1| 4.00| 0.005 | 1 | 61.8 99.5)
DMG |33.7100/116.9250{09/23/1963|144152.6| 16,5 5.00| 0.012 | IIT 61.9( 99.5)
GSB |34.3790/118.7110|01/19/1994]210928.6| 14.0} 5.50| 0.018 | Iv GZ.OE 99-8;
GSP |34.1920(117.0950|04/06/1994{190104.1| 7.0} 4.80| 0.010 | TTI| 62.1¢ 93.9

RS AEA R AL AL LA R g L L A A A PP
-END OF SEARCH- 496 EARTHQUAKES FOUND WITHIN THE SPECIFIED SEARCH AREA.

TIME PERIOD OF SEARCH: 1808 TO 2008
LENGTH OF SEARCH TIME: 201 vyears
THE EARTHQUAKE CLOSEST TO THE SITE IS ABOUT 1.4 MILES (2.3 km) AwAY.
LARGEST EARTHQUAKE MAGNITUDE FOUND IN THE SEARCH RADIUS: 7.0
LARGEST EARTHQUAKE SITE ACCELERATION FROM THIS SEARCH: 0.542 g
COEFFICIENTS FOR GUTENBERG & RICHTER RECURRENCE RELATION:

a-value= 3.502

b-value= 0.785
beta-vaTue= 1.808

e e A e o e P W A o o

Earthguake | Number of Times | Cumulative

Magnitude Exceeded No. / Year

——————————— +-—----————-—---———-n.'..—-n———-—--—---.—-—-—-
4.0 496 2.46766
4.5 193 0.96020
5.0 69 0.34328
5.5 25 0.12438
6.0 15 0.07463
6.5 6 0.02985 .
7.0 3 0.01493
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APPENDIX I
LIQUEFACTION ANALYSIS

AESCO Technologies



LIQUEFACTION ANALYSIS

Hunitngton Beach Gun Range

Hole No.=B-1 Water Depth=30 ft Magnitude=6.9
Accelaration=0.41g
Shear Strass Raffa Factor of Safety  Seltlement Soil Description
M, o0 1 01 5 0fn.) 50
. \I T T T f T T TTTTTTTTT I RLEERE . silty sand
- \-.‘ :

f31= [ J:t '
. 50 ¥
CRR —— SR 15 Jamm Wel—  Dry~—
- Shaded Zone has Liguefaction Potential 8§ =10.08n.

waw. Civiltech.com
I

LiquelyPro  ChilTech Software LISA
1

AESCO Tech 20080175-A2918 Plate A-1



gun range.sum

Lad e bbb Ll Sa ket b AL s LT LR TR T T T Y R R R R R T
Thwdded kit rr

LIQUEFACTION ANALYSIS CALCULATION SHEET

copyright by CivilTech Software
www. civiltech.com
(425) 453-6488 Fax (425) 453-5848

LA L LR LR L bl A PR bR R R A L L T T TR T L R R R R L R R g g g R T
whRhkhhd ki hhhhhhk

Licensed to , 11/21/2008 8:22:53 AM

Input File Name: J:\2008\20080175-A2918 RBF City of Huntington Beach Closed
Gun Range - Huntington Central Park Feasibility Study\CEQA\gun range.lig

Title: Hunitngton Beach Gun Range

Subtitle: 20080175-A2918

Surface Elev.=

Hole No,=B-1

Depth of Hole= 50.0 ft

water Table during Earthquake= 30.0 ft
water Table during In-Situ Testing= 50.0 ft
Max. Acceleration= 0.41

Earthquake Magnitude= 6.

Input Data:
surface Elev.=
Hole No.=8-1
Depth of Hole=50.0 ft
Water Table during Earthquake= 30.0 ft
water Table during In-Situ Testing= 50.0 ft
Max. Acceleration=0.41
Earthquake Magnitude=6.

. User request factor of safety (apply to CSR) , User= 1
Plot one CSR curve (fSl=User{

. Use curve Smoothing: ves¥*

Recommended Options

1. SPT or BPT Calculation.

2. Settlement Analysis Method: Ishihara / Yoshimine*

3. Fines Correction for Liquefaction: stark/0lson et al.*

4. Fine_Correction for Settlement: During Liquefaction*

5. Settlement cCalculation in: A1l zones*

6. Hammer Energy Ratio, Ce = 1,25

7. Borehole Diameter, Cb= 1.15
g. sampling Method, Cs=1

1

*

In-Situ Test Data:

Depth  SPT gamma  Fines
ft pcf %
0.0 0.0 119.7  17.7
3.0 9.0 124.0 17.7
8.0 5.0 1222  17.7
i3.0 4.0 75.4 17.7
18.0 6.0 91.5 17.7
23.0 8.0 91.8 17.7
28.0 5.0 93.3 17.7
33.0 5.0 97.8 17.7
38.0 4.0 87.1 17.7
43,0 10.0 117.6 4.1

Page 1



gun range.sum
48.0 10.0 113.9 4.1

output Results:
settlement of saturated sands=9.07 in.
Ssettlement of dry sands=1.00 in.
Total settlement of saturated and dry sands=10.06 in.
Differential settlement=5.030 to 6.640 in.

Depth CRRm  CSRfs  F.S. S.sat. S_dry s _all
ft in, in. in.
0.00 0.07 0.27 5.00 9,07 1.00 10.06
1.00 0.12 0.27 5.00 9.07 0.99 10.05
2.00 0.19 0.27 5.00 9.07 0.98 10.04
3.00 0.26 0.26 5.00 9.07 0.97 10.04
4.00 0.24 0.26 53.00 9.07 0.97 10.03
5.00 0.22 0.26 5.00 9.07 0.96 10.03
6.00 0.20 0.26 5.00 9.07 0.95 10.02
7.00 0.17 0.26 5.00. 9.07 0.94 10.00
8.00 0.14 0.26 5.00 9.07 0.92 9.98
9.00 0.15 0.26 5.00 9.07 0.89 9.96
10.00 0.14 0.26 5.00 9.07 0.87 9.93
11.00 0.13 0.26 5.00 9.07 0.84 9.90
12.00 0.12 0.26 5.00 9.07 0.80 9.86
13,00 0.12 0.26 5.00 9.07 0.75 9.82
14.00 0.12 0.26 5.00 9.07 0.70 9.77
15.00 0.14 0.26 5.00 9.07 0.65 9.72
16.00 0.14 0.26 5.00 9.07 0.61 9.68
17.00 0.15 0.26 5.00 9.07 0.57 9.64
18.00 0.15 0.26 5.00 9.07 0.53 9.60
19.00 0.16 0.25 5.00 9.07 0.49 9.56
20.00 0.16 0.25 5.00 9.07 0.45 9.52
21.00 0.17 0.25 5.00 9.07 0.41 9.48
22.00 (.17 0.25 5.00 9.07 0.37 9.43
23.00 0.18 0.25 5.00 9.07 0.34 9.40
24.00 0.16 0.25 5.00 9.07 0.31 9.37
25.00 0.15 0.25 5.00 9.07 0.28 9.34
26.00 0.14 0.25 5.00 9.07 0.24 9.30
27.00 0.13 0.25 5.00 9.07 0.19 9.26
28.0¢ 0.12 0.25 5.00 9.07 0.13 9.20
29.00 0.12 0.25 5.00 9.07 0.07 9.13
30.00 0.12 0.25 5.00 9.07 0.00 9.07
31.00 Q.12 0.25 0.48% B.64 0.00 8.64
32,00 0.12 0.25 0.47* 8.19 0.00 8.19
33.00 0.12 0.26 0.46* 7.73 0.00 7.73
34.00 0.11 0.26 0.44* 7.27 0.00 7.27
35.00 0.11 0.26 0.42* 6.80 0.00 6.80
36.00 0.1l 0.26 0.40* 6.32 0.00 6.32
37.00 0.10 0.26 0.39* 5.83 0.00 5.83
38.00 0.10 0.27 0.37* 5.34 0.00 5.34
39.00 0.10 0.27 0.39% 4.84 0.00 4.84
40.00 0.11 0.27 0.41* 4.37 0.00 4.37
41.00 0.11 0.27 0.42* 3,91 0.00 3.91
42.00 0.12 0.27 0.44* 3.46 0.00 3.46
43.00 0.13 0.27 0.46* 3.03 0.00 3.03
44.00 0.12 0.27 0.45* 2.6l 0.00 2.61
45.00 0.12 0.27 0.45* 2,18 0.00 2.18
46.00 0.12 0.27 0.44% 1.75 0.00 1.75
47.00 0.12 0.27 0.43* 1.32 0.00 1.32
48.00 0.12 0.27 0.42% (.88 0.00 0.88
49.00 0.11 0.27 0.42* 0.44 0.00 0.44
50.00 0.11 0.27 0.41* 0.00 0.00 0.00



gun range.sum

¥ F.s.<l, Liguefaction Potential Zone .
(F.s. is limited to 5, CRR is limited to 2, CSR is Timited to 2)

units . Depth = ft, Stress or Pressure = tsf (atm), unit weight =
pcf, Settlement = ‘in.

CRRn1 Cyclic resistance ratio from soils )

CSRfs Cyclic stress ratio induced by a given earthquake (with user
request factor of safety) . .

F.S. Factor of safety against liquefaction, F.S.=CRRm/CSRfs

S_sat Settlement from saturated sands

s_dr Settlement from dry sands

s_al Tota] settlement from saturated and dry sands

NoLiq No-Liquefy Soils

Page 3
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