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INTRODUCTION 

 

This report presents the results of the supplemental geotechnical investigation conducted by Sladden 

Engineering for APN 780-010-013 within Tentative Tract Map (TTM) No. 39179. This report also 

summarizes prior TTM related reports, including Sladden (2022) for APNs 780-020-001, 002, 003, and 780-

010-012, and Landmark (2022) for APN 780-010-014. In the event of any conflicting recommendations, the 

requirements and recommendations contained in this report shall supersede those of prior reports.  

 

The overall project will consist of constructing an 85-lot residential development located on the east side 

of Monroe Street and between Avenue 52 and Avenue 54 in the La Quinta area of Riverside County, 

California. The central portion of the site is located at approximately 33.6638 degrees north latitude and 

116.2292 degrees west longitude. The approximate location of the site is indicated on the Site Location 

Map (Figure 1). 

 

 
Figure 1 (USGS, 2021) 

 

Our investigation was conducted to evaluate the engineering properties of the subsurface materials, to 

evaluate their in-situ characteristics, and to provide engineering recommendations and design criteria for 

site preparation, foundation design and the design of various site improvements. This study also includes 

a review of published and unpublished geotechnical and geological literature regarding seismicity at and 

near the subject site.  
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PROJECT DESCRIPTION 

 

Based on the provided Grading Plan (RTM, 2025) and the provided Conceptual Master Plan (Vita, 2025), 

the Ranch at Madison development will consist of constructing 31 estate lots, 34 golf cottages, and 20 

village units along with a 9-hole golf course.  The development is expected to include associated water 

features, open space, underground utilities, paved roadways and parking areas, concrete flatwork, 

landscaped areas, and various related site amenities and improvements. For the purposes of our analysis, 

we anticipate that the structures will consist of relatively lightweight wood-frame or light gauge steel-

frame structures, supported on conventional shallow spread footings and concrete slabs-on-grade. 

  

Based on the relatively level nature of the site, Sladden expects that grading will be limited to minor cuts 

and fills to accomplish the desired elevations and provide adequate gradients for site drainage. This does 

not include the removal and re-compaction of the loose surface soil and primary foundation-bearing soil 

within the proposed building and foundation areas. Upon completion of precise grading plans, Sladden 

should be retained to verify that the recommendations presented within this report are properly 

incorporated into the design of the proposed project.  

 

Structural foundation loads were not available at the time of this report. However, based on our 

experience with similar lightweight construction, we anticipate that foundation loads for the proposed 

residential structures will consist of isolated column loads of less than 30 kips and continuous wall loads 

of less than approximately 3.0 kips per linear foot.  

 

If the actual structural loading conditions differ significantly from these assumed values, we should be 

contacted to assess whether the geotechnical recommendations provided herein remain applicable or 

require modification. 

SCOPE OF SERVICES 

 

The purpose of our investigation was to determine specific engineering characteristics of the surface and 

near-surface soil to develop foundation design criteria and recommendations for site preparation. 

Specifically, our site characterization consisted of the following tasks:   

 

• Site reconnaissance to assess the existing surface conditions on and adjacent to the site. 

 

• Drilling six (6) exploratory boreholes to depths between approximately 21 and 51 feet bgs to 

characterize the subsurface soil conditions. Representative samples of the soil were classified in the 

field and retained for laboratory testing and engineering analyses. 

 

• Performing laboratory testing on selected samples to evaluate their engineering characteristics. 

 

• Reviewing previous geotechnical reports, geologic literature and discussing geologic hazards. 

 

• Performing site-specific ground motion analyses for the subject property.  

 

• Performing engineering analyses to develop recommendations for foundation design and site 

preparation.  

 

• The preparation of this report summarizing our work at the site. 
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SITE CONDITIONS 

 

The overall project site consists of APNs 780-010-012, 013, 014, 780-020-001, 002, 003. The site occupies 

approximately 174 acres of land. With the exception of a few isolated abandoned site structures, the site is 

mostly undeveloped and appears to have been predominately utilized for agricultural purposes. The site 

is transected by Avenue 53 near the central portion of the property 

 

The current investigation was conducted for APN 780-010-013. The parcel consists of approximately 19.4 

acres and is located on the east side of Madison Street and north of Avenue 53 in the La Quinta area of 

Riverside County, California. The parcel consists of mostly abandoned Date Palm groves and a few 

associated site structures.  

The project site is bounded by scattered residential and agricultural properties to the north, east and 

south and Monroe Street to the immediate west. Based on our review of the Indio 7.5-Minute Quadrangle 

Map (USGS, 2021), site elevations range from approximate elevation of 10 to 40 feet below mean sea level 

(MSL).  

No natural ponding of water or surface seeps were observed at or near the site during our investigations. 

Site drainage appears to be controlled via sheet flow and surface infiltration. Regional drainage is 

provided by the Whitewater River which is located approximately 3.5-miles northeast of the site.  

 

GEOLOGIC SETTING 

 

The project site is located within the Colorado Desert Physiographic Province (also referred to as the 

Salton Trough) which is characterized as a northwest-southeast trending structural depression extending 

from the Gulf of California to the Banning Pass. The Salton Trough is dominated by several northwest-

trending faults, most notably the San Andreas Fault system.  The Salton Trough is bounded by the Santa 

Rosa-San Jacinto Mountains on the southwest, the San Bernardino Mountains on the north, the Little San 

Bernardino - Chocolate – Orocopia Mountains on the east and extends through the Imperial Valley into 

the Gulf of California on the south. 

 

A relatively thick sequence (20,000 feet) of sediment has been deposited in the Coachella Valley portion of 

the Salton Trough from Miocene to present times. These sediments are predominately terrestrial in nature 

with some lacustrine (lake) and minor marine deposits. The major contributor of these sediments has 

been the Colorado River. The mountains surrounding the Coachella Valley are composed primarily of 

Precambrian metamorphic and Mesozoic “granitic” rock.  

 

The Salton Trough is an internally draining area with no readily available outlet to Gulf of California and 

with portions well below sea level (-253’ msl). The region is intermittently blocked from the Gulf of 

California by the damming effects of the Colorado River delta (current elevation +30’msl).  Between about 

300AD and 1600 AD (to 1700) the Salton Trough has been inundated by the River’s water, forming 

ancient Lake Cahuilla (max. elevation +58’ msl). Since that time the floor of the Trough has been 

repeatedly flooded with other “fresh” water lakes (1849, 1861, and 1891), the most recent and historically 

long-lived being the current Salton Sea (1905). The sole outlet for these waters is evaporation, leaving 

behind vast amounts of terrestrial sediment materials and evaporite minerals.  
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The site has been mapped by Rogers (1965) to be immediately underlain by undifferentiated Quaternary-

age lake deposits and alluvium (Ql-Qal)  The regional geologic setting for the site vicinity is presented on 

the Regional Geologic Map (Figure 2). 

 

 
Figure 2 (Rogers, 1965) 

 

SUBSURFACE CONDITIONS 

 

Prior investigations associated with the currently proposed development include Sladden (2022) and 

Landmark (2022). The Sladden (2022) investigation consisted of advancing ten (10) exploratory bores to 

depths between approximately 5 and 51 feet bgs within APNs 780-020-001, 002, 003, and 780-010-012. The 

bores were advanced with a Mobile B-61 drill-rig equipped with 8-inch outside diameter augers.  The 

bores encountered approximately three (3) feet of disturbed/fill soil that was immediately underlain by 

interbedded lacustrine deposits and alluvium. A copy of the Sladden (2022) report is attached for 

reference.  

 

The Landmark (2022) investigation was conducted for APN 780-010-014 and consisted of advancing five 

(5) exploratory bores to depths between approximately 21 and 51 feet bgs. The bores were advanced 

using a Mobile B-61 drill-rig equipped with 8-inch diameter augers. The earth materials were generally 

similar to those observed during the Sladden investigations and are described as interbedded silty sand 

(SM), sand (SP-SM) and silt (ML). The Landmark (2022) report is attached for reference.  

 

The subsurface conditions for the current investigation (APN 780-010-013)  were evaluated through six (6) 

exploratory boreholes advanced to depths between approximately 21 and 51 feet bgs. The approximate 

locations of the boreholes are illustrated on the Exploration Location Plan (Plate 3). The boreholes were 

advanced using a truck-mounted Mobile B-61 drill-rig equipped with 8-inch outside diameter hollow 

stem augers. A geologist employed by Sladden was on-site to log the materials encountered and retrieve 

samples for laboratory testing and engineering analysis. 
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During the current field investigation, a mantle of disturbed/fill soil extended to depths between 

approximately two (2) three (3) feet below existing grade. This fill material appeared to be associated with 

past agricultural activity. 

 

The native soil throughout the site consists primarily of interbedded fine-grained silty sand (SM), sand 

(SP), sandy silt (ML) and sandy clay (CL).  Generally, granular soil was found to be dry to slightly moist, 

loose to dense and grayish brown in in-situ color. Cohesive layers were found to be dry to moist, medium 

stiff to very stiff, light gray to grayish brown in in-situ color and exhibited low plasticity characteristics. 

 

The final logs represent our interpretation of the contents of the field logs, and the results of the 

laboratory observations and tests of the field samples. The final logs are included in Appendix A of this 

report. The stratification lines represent the approximate boundaries between soil types although the 

transitions may be gradual and variable across the site.  

 

GROUNDWATER CONDITIONS 
 

Groundwater was not encountered during the field investigations. Based on the depth to groundwater in 

the project vicinity (CDWR, 2025), it is our opinion that groundwater should not be a factor in the design 

or construction of the proposed project. The following table provides a summary of the recorded high 

groundwater depths in the project vicinity. 

 

TABLE 1 

GROUNDWATER DEPTHS 

STATE WELL 

(LOCAL NAME) 
LAT/LONG DISTANCE (KM) DATE DEPTH (FT) 

(Empire Polo 2) 33.6784/-116.2359 1.6 05/31/2024 90.1 

06S07E13M002S 33.6485/-116.2161 2.2 03/16/2017 25.2 

06S07E02D002S 33.6848/-116.2328 2.2 11/06/1985 66 

06S07E16A002S 33.6536/-116.2525 2.6 11/19/1987 74.1 

06S07E04H001S 33.6806/-116.2533 2.8 02/27/2017 111.9 

06S07E13J004S 33.6482/-116.2007 3.2 04/28/2004 12.08 

06S07E16D002S 33.6531/-116.266 3.8 02/19/2021 99.8 

06S08E19R001S 33.6281/-116.1851 5.8 03/21/2017 20.1 
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SEISMICITY AND FAULTING 

 

The southwestern United States is a tectonically active and structurally complex region, dominated by 

northwest-trending dextral faults. The faults of the region are often part of complex fault systems, 

composed of numerous subparallel faults that splay or step from main fault traces. Strong seismic 

shaking could be produced by any of these faults during the design life of the proposed project.  

 

We consider the most significant geologic hazard to the project to be the potential for moderate to strong 

seismic shaking that is likely to occur during the design life of the project. The proposed project is located 

in the highly seismic Southern California region within the influence of several fault systems. A 

Holocene-active active fault is defined by the State of California as a fault that has exhibited surface 

displacement within the Holocene time (about the last 11,700 years). A pre-Holocene fault is defined by 

the State as a fault whose recency of past movement is older than 11,700 years.  

 

As previously stated, the site has been subjected to strong seismic shaking related to active faults that 

traverse through the region. Some of the more significant seismic events near the subject site within 

recent times include: M6.0 North Palm Springs (1986), M6.1 Joshua Tree (1992), M7.3 Landers (1992), 

M6.2 Big Bear (1992), M7.1 Hector Mine (1999), and M7.1 Ridgecrest (2019). 

 

Table 2 lists the closest known potentially active faults that was generated in part using fault parameters 

from The Revised 2002 California Probabilistic Seismic Hazard Maps (Cao et al, 2003), 2008 National 

Seismic Hazard Maps – Source Parameters (USGS, 2008) and the Fault and Fold Database of the United 

States (USGS, 2025a). This table does not identify the probability of reactivation or the on-site effects from 

earthquakes occurring on any faults in the region. 

 

TABLE 2 

CLOSEST KNOWN ACTIVE FAULTS 

Fault Name 
Distance 

(Km) 

Maximum 

Event 

San Andreas 8.2 7.5 

San Jacinto  31.3 7.2 

Burnt Mountain 33.4 6.5 

Eureka Peak 34.4 6.4 

Pinto Mountain 53.3 6.8 

So Emerson-Copper Mnt 54.8 7.0 

Pisgah-Bullion Mnt Mesquite Lake 56.2 7.3 

Calico-Hidalgo 56.7 7.3 

Landers 58.5 7.3 
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SITE-SPECIFIC GROUND MOTION PARAMETERS 

 

Sladden has reviewed the 2022 California Building Code (CBC) and ASCE7-16 and developed site-

specific ground motion parameters for the subject site. The project Seismic Design Maps and site-specific 

ground motion parameters are summarized in the following table and included within Appendix C.  The 

project Structural Engineer should verify that all design parameters provided are applicable for the 

subject project.   

 

TABLE 3 

GROUND MOTION PARAMETERS 

Latitude / Longitude 33.6657/-116.2283 

Risk Category II 

Site Class D (Measured) 

Code Reference Documents ASCE 7-16; Chapter 11 & 21 

   

Description Type Map Based Site-Specific 

MCER Ground Motion (0.2 second period) SS 1.622 --- 

MCER Ground Motion (1.0 second period) S1 0.668 --- 

Site-Modified Spectral Acceleration Value SMS 1.622 1.826 

Site-Modified Spectral Acceleration Value SM1 Null 1.599 

Numeric Seismic Design Value at 0.2 second SA SDS 1.082 1.217 

Numeric Seismic Design Value at 1.0 second SA SD1 Null 1.066 

Site Amplification Factor at 0.2 second Fa 1.0 1.0 

Site Amplification Factor at 1.0 second Fv Null 2.5 

Site Peak Ground Acceleration PGAM 0.78 0.739 

 

GEOLOGIC HAZARDS 

 

The subject site is located in an active seismic zone and will likely experience strong seismic shaking 

during the design life of the proposed project. In general, the intensity of ground shaking will depend on 

several factors including; the distance to the earthquake focus, the earthquake magnitude, the response 

characteristics of the underlying materials, and the quality and type of construction. Geologic hazards 

and their relationship to the site are discussed below. 

 

I. Surface Rupture. Surface rupture is expected to occur along preexisting, known active fault 

traces. However, surface rupture could potentially splay or step from known active faults 

or rupture along unidentified traces. Based on our review of Rogers (1965), Dibblee (2008),  

Jennings (1994), and CDOC (2025) known active faults are not mapped on the site. In 

addition, no signs of active surface faulting were observed during our review of non-stereo 

digitized photographs of the site and site vicinity (Google Earth, 2025). Finally, no signs of 

active surface fault rupture or secondary seismic effects (lateral spreading, lurching etc.) 

were identified during our field investigation. Therefore, it is our opinion that risks 

associated with primary surface ground rupture should be considered “low”. 
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II. Ground Shaking. The site has been subjected to past ground shaking by faults that traverse 

through the region. Strong seismic shaking from nearby active faults is expected to 

produce strong seismic shaking during the design life of the proposed project. Based on 

site-specific ground motion parameters developed for the property (Appendix C), the site-

modified peak ground acceleration (PGAm) is estimated to be 0.739g.   

 

III. Liquefaction. Liquefaction is the process in which loose, saturated granular soil loses 

strength as a result of cyclic loading. The strength loss is a result of a decrease in granular 

sand volume and a positive increase in pore pressures. Generally, liquefaction can occur if 

all of the following conditions apply; liquefaction-susceptible soil, groundwater within a 

depth of 50 feet or less, and strong seismic shaking.  

 

We have performed seismic settlement calculations utilizing a magnitude of 7.5 and the 

site-specific peak ground acceleration developed for the project (PGAm=0.739). Historic 

high and anticipated high groundwater depths were determined to be approximately 25 

feet bgs (CDWR, 2025). Calculations indicate potential total seismic settlements of 1.17 

inches and 2.80 inches for BH-1 and BH-5, respectively. The potential seismically related 

differential settlements are expected to be less than 1.5 inches.  Based upon the general 

uniformity of the soil, we expect the maximum differential settlement to occur over a 

horizontal distance of approximately 200 feet. Accordingly, risks associated with seismic 

settlement should not control design but should be considered in the design of the 

proposed structures. The seismic settlement calculations are included within Appendix D. 

 

IV. Tsunamis and Seiches. Because the site is situated at an inland location and is not 

immediately adjacent to any impounded bodies of water, risks associated with tsunamis 

and seiches are considered “negligible”.  

 

V. Slope Failure, Landsliding, Rock Falls. Slope instability in the form of landslides and rock 

falls were not observed at or near the subject site. The site is situated on relatively flat 

ground and is not located immediately adjacent to any slopes. As such, risks associated 

with slope instability (landslides, mass wasting, and rock falls) are considered “negligible”. 

 

VI. Expansive Soil. Generally, the near-surface soil consists of silty sand (SM) and sandy silt 

(ML). Based on the results of our laboratory testing (EI= 1 & 46), the materials underlying 

the site fall within the “very low” to “low” expansion potential. The recommended 

remedial grading will result in substantial mixing and blending of the surface soil. The 

expansion potential of the subsurface soil should be reevaluated after grading.   

 

VII. Hydro-consolidation. Because the site lies within the former extent of ancient Lake 

Cahuilla, the native soils would have been fully saturated for an extended period in the 

geologic past. Any collapse-prone behavior (hydro-consolidation) would have already 

occurred under those saturated conditions and subsequent natural consolidation. Our 

subsurface exploration did not identify loose or metastable soils indicative of modern 

collapse potential. Accordingly, the risk of hydro-consolidation at the site is considered 

low. 
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VIII. Static Settlement. Static settlement resulting from the anticipated foundation loads should 

be tolerable provided that the recommendations included in this report are considered in 

foundation design and construction. The ultimate static settlement is expected to be less 

than 1 inch when using the recommended allowable bearing pressures. As a practical 

matter, differential static settlement between footings can be assumed as one-half of the 

total static settlement. 

 

IX. Subsidence. Land subsidence can occur in valleys where aquifer systems have been 

subjected to extensive groundwater pumping, such that groundwater pumping exceeds 

groundwater recharge. Generally, pore water reduction can result in a rearrangement of 

skeletal grains and could result in elastic (recoverable) or inelastic (unrecoverable) 

deformation of an aquifer system. Locally, no fissures or other surficial evidence of 

subsidence were observed at or near the subject site. 

 

X. Debris Flows. Debris flows are viscous flows consisting of poorly sorted mixtures of 

sediment and water and are generally initiated on slopes steeper than approximately six 

horizontal to one vertical (6H:1V) (Boggs, 2001). Based on the flat nature of the site and the 

composition of the surface soil, we judge that risks associated with debris flows should be 

considered “negligible”. 

 

XI. Flooding and Erosion. No signs of flooding or erosion were observed during our field 

investigation. Risks associated with flooding and erosion should be evaluated and 

mitigated by the project design Civil Engineer.    

 

CONCLUSIONS 

 

Based on the results of our investigation, it is our professional opinion that the project should be feasible 

from a geotechnical perspective provided that the recommendations included in this report are 

incorporated into design and carried out through construction. The main geotechnical concerns are  the 

presence of loose and potentially compressible near-surface native soil throughout the project site, the 

existing date groves within portions of the site, and potential seismic settlements. 

 

Proper removal of organic material and soft/saturated soils associated with the former agricultural 

activity is essential to establish a stable subgrade. These measures will reduce the potential for post-

construction settlement, differential movement, and structural distress in planned improvements. All 

clearing, excavation, and compaction activities should be performed in accordance with the 

recommendations of this report and verified through appropriate field inspection and testing. 

 

We recommend that remedial work within the proposed new building areas include over-excavation and 

re-compaction of the artificial fill soil, loose native surface soil, and the primary foundation-bearing soil to 

provide uniform foundation support and to help mitigate potential differential settlements.  Specific 

recommendations for foundation area preparation are presented in the Earthwork and Grading section of 

this report. 
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Caving did occur to varying degrees within each of our exploratory bores and the surface soil may be 

susceptible to caving within deeper excavations. All excavations should be constructed in accordance 

with the normal CalOSHA excavation criteria. Based on our observations of the materials encountered, 

we anticipate that the subsoil will conform to that described by CalOSHA as Type C.  Soil conditions 

should be verified in the field by a "Competent person" employed by the Contractor. 

 

The following recommendations present more detailed design criteria that have been developed based on 

our field and laboratory investigation. 

 

EARTHWORK AND GRADING 

 

All earthwork including excavation, backfill, and preparation of the primary foundation and/or slab 

bearing soil should be performed in accordance with the geotechnical recommendations presented in this 

report and portions of the local regulatory requirements, as applicable. All earthwork should be 

performed under the observation and testing of a qualified soil engineer. The following geotechnical 

engineering recommendations for the proposed project are based on observations from the field 

investigation program, laboratory testing, and geotechnical engineering analyses. 

 

a. Site Clearing: Areas to be graded should be cleared of vegetation, date trees and associated root 

systems, underground utilities, and debris. All areas scheduled to receive fill should be cleared of 

old fills and any irreducible matter. The unsuitable materials should be removed off-site. Voids 

left by obstructions should be properly backfilled in accordance with the compaction 

recommendations of this report. 

 

Agricultural operations such as planting, irrigation, and soil tilling typically result in the presence 

of organic-rich soil, root matter, and localized zones of soft or saturated conditions, all of which 

may compromise the long-term stability and performance of structural improvements if not 

properly mitigated 

 

Complete removal of all vegetation, including stumps, root systems, and surface organic 

material, should be performed across the former grove areas. Organic matter is highly 

compressible and subject to decomposition, which can lead to future settlement and ground 

instability. Removal efforts should extend both laterally and vertically to facilitate the removal of 

biologically active material from the proposed building and paving areas. 

 

b. Preparation of the Building Areas. To provide firm and uniform foundation bearing conditions, 

we recommend over-excavation and re-compaction throughout the proposed building areas. All 

artificial fill soil and native low density near surface native soil should be removed to a depth of 

at least 5 feet below existing grade or 4 feet below the bottom of the footings, whichever is 

deeper.  Remedial grading should extend laterally, a minimum of five feet beyond the building 

limits. The native soil exposed by over-excavation should be scarified, moisture conditioned to 

near optimum moisture content and compacted to at least 90 percent relative compaction prior to 

fill placement. The previously removed soil may then be replaced as compacted engineered soil 

in accordance with the recommendations below. 

 

 



December 3, 2025  Project No. 544-22319 

  25-11-545 

   
  Sladden Engineering 

  www.SladdenEngineering.com 

 

11 

c. Compaction: Soil to be used as engineered fill should be free of organic material, debris, and 

other deleterious substances. All fill material should be placed in thin lifts, not exceeding six 

inches in a loose condition. If import fill is required, the material should be of a low to non-

expansive nature and should meet the following criteria: 

 

 Plastic Index    Less than 12 

 Liquid Limit    Less than 35 

 Percent Soil Passing #200 Sieve  Between 15% and 35% 

 Maximum Aggregate Size  3 inches 

 

The subgrade and all fill should be compacted with acceptable compaction equipment, to at least 

90 percent relative compaction. The bottom of the exposed subgrade should be observed by a 

representative of Sladden Engineering prior to fill placement. Compaction testing should be 

performed on all lifts to ensure proper placement of the fill materials. Table 4 provides a 

summary of the excavation and compaction recommendations. 

 

TABLE 4 

SUMMARY OF RECOMMENDATIONS 

*Remedial Grading Over-excavation and re-compaction within the building envelope 

and extending laterally for 5 feet beyond the building limits and to a 

minimum of 5 feet below existing grade or 4 feet below the bottom of 

the footings, whichever is deeper. 

Native / Import 

Engineered Fill 

Place in thin lifts not exceeding 6 inches in a loose condition, at near 

optimum moisture content and compact to a minimum of 90 percent 

relative compaction. 

Asphalt Concrete 

Sections 

Compact the top 12 inches to at least 95 percent compaction at near 

optimum moisture content. 

*Actual depth may vary and should be determined by a representative of Sladden Engineering in the field 

during construction. 

 

d. Shrinkage and Subsidence: Volumetric shrinkage of the material that is excavated and replaced 

as controlled compacted fill should be anticipated. We estimate that this shrinkage should be 

between 10 and 20 percent. Subsidence of the surfaces that are scarified and compacted should be 

between 1 tenth and 3 tenths of a foot. This will vary depending upon the type of equipment 

used, the moisture content of the soil at the time of grading and the actual degree of compaction 

attained. 
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CONVENTIONAL SHALLOW SPREAD FOOTINGS 

  

Conventional shallow spread footings are expected to provide adequate support for the proposed 

residential structures. All footings should be founded upon properly compacted engineered fill soil and 

should have a minimum embedment depth of 12 inches measured from the lowest adjacent finished 

grade. Continuous and isolated footings should have minimum widths of 12 inches and 24 inches, 

respectively. Continuous and isolated footings supported upon properly compacted engineered fill soil 

may be designed using allowable (net) bearing pressures of 1800 and 2000 pounds per square foot (psf), 

respectively. Allowable increases of 200 psf for each additional 1 foot of width and 250 psf for each 

additional 6 inches of depth may be used if desired.  The maximum allowable bearing pressure should be 

3000 psf. The allowable bearing pressures apply to combined dead and sustained live loads. The 

allowable bearing pressures may be increased by one-third when considering transient live loads, 

including seismic and wind forces.  

 

Based on the recommended allowable bearing pressures, the total static settlement of the shallow footings 

is anticipated to be less than one-inch provided foundation preparations conform to the 

recommendations described in this report. Static differential settlement is anticipated to be approximately 

one-half of the total settlement for similarly loaded footings spaced up to approximately 40 feet apart. 

 

Lateral load resistance for the spread footings will be developed by passive pressure against the sides of 

the footings below grade and by friction acting at the base of the footings.  An allowable passive pressure 

of 250 psf per foot of depth may be used for design purposes. An allowable coefficient of friction 0.45 may 

be used for dead and sustained live loads to compute the frictional resistance of the footing placed 

directly on compacted fill. Under seismic and wind loading conditions, the passive pressure and 

frictional resistance may be increased by one-third. 

 

All footing excavations should be observed by a representative of the project geotechnical consultant to 

verify adequate embedment depths prior to placement of forms, steel reinforcement or concrete. The 

excavations should be trimmed neat, level and square. All loose, disturbed, sloughed or moisture-

softened soils and/or any construction debris should be removed prior to concrete placement. All footings 

should be reinforced in accordance with the project Structural Engineer’s recommendations 

 

SLABS-ON-GRADE 

 

To provide uniform and adequate support, concrete slabs-on-grade must be placed on properly 

compacted engineered fill soil as outlined in the previous sections of this report. The slab subgrade 

should remain near optimum moisture content and should not be permitted to dry prior to concrete 

placement. Slab subgrade should be firm and unyielding. Disturbed soil should be removed and replaced 

with engineered fill soil compacted to a minimum of 90 percent relative compaction. 

 

Slab thickness and reinforcement should be determined by the structural engineer. All slab reinforcement 

should be supported on concrete chairs to ensure that reinforcement is placed accordingly with respect to 

minimum concrete cover requirements. We recommend a minimum slab thickness of 4 inches along with 

minimum reinforcement of #3 bars at 24 inches on center in both directions. 
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Slabs with moisture-sensitive surfaces should be underlain with a moisture vapor retarder consisting of a 

polyvinyl chloride membrane such as 10-mil visqueen, or equivalent, with joints lapped not less than 6-

inches. All laps within the membrane should be sealed and at least 2 inches of clean sand should be 

placed over the membrane to promote uniform curing of the concrete. To reduce the potential for 

punctures, the membrane should be placed on a pad surface that has been graded smooth without any 

sharp protrusions. If a smooth surface can not be achieved by grading, consideration should be given to 

placing a thin leveling course of sand across the pad surface prior to placement of the membrane. 

 

RETAINING WALLS 

 

Retaining walls may be necessary to accomplish the proposed construction. Cantilever retaining walls 

may be designed using “active” pressures.  Active pressures may be estimated using an equivalent fluid 

weight of 35 pcf for level native backfill soil acting in a triangular pressure distribution with drained 

backfill conditions. “At Rest” pressures should be utilized for restrained walls.  At rest pressures may be 

estimated using an equivalent fluid weight of 55 pcf for native backfill soil with level drained backfill 

conditions.  

 

According to the 2022 California Building Code CBC, seismic loads should be considered in the design of 

walls retaining in excess of six (6) feet of earth material.  The potential seismic pressures for cantilever 

retaining walls with drained, level backfill conditions may be estimated using a uniform pressure 

distribution of 15H psf (where H is in feet).  The potential seismic pressures for restrained walls with 

drained, level backfill conditions may be estimated using a uniform pressure distribution of 20H psf 

(where H is in feet). The seismic pressures should be applied as a point load acting at a height of 

approximately 0.6H feet from the bottom of the wall.  Alternately, the seismic loading may be determined 

using a seismic coefficient of Kh = 0.246 (equivalent to 1/2 x 2/3 x PGAm) in accordance with City of Los 

Angeles design criteria.  

 

We recommend that a back drain system be provided behind all retaining walls or that the walls be 

designed for full hydrostatic pressures. The back drains should consist of a heavy walled, four-inch 

diameter, perforated pipe sloped to drain to outlets by gravity, and of clean, free-draining, three-quarter 

to one-and-a-half-inch crushed rock or gravel. The crushed rock or gravel should extend to within one 

foot of the surface. The upper one foot should be backfilled with compacted, fine-grained soil to exclude 

surface water.  A Mirafi 140N (or equivalent) filter cloth should be placed between the on-site native 

material and the drain rock.   

 

We recommend that the ground surface behind retaining walls be sloped to drain.  Under no 

circumstances should the surface water be diverted into back drains. Appropriate waterproofing systems  

should be incorporated into retaining wall design and construction. 
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ON-SITE PAVEMENT DESIGN 

 

Asphalt concrete pavements should be designed in accordance with the Caltrans Highway Design 

Manual based on the R-Value and Traffic Index.  The R-value of the near-surface soil was determined to 

be 62 and 19 at equilibrium for BH-1 and BH-6, respectively. Because site grading will result in the 

significant blending of the near-surface soil, the R-value should be determined based on post-grading test 

results of the actual subgrade soil.  For preliminary pavement design, a design R-Value of 40 and Traffic 

Indices (TI) of 5.0 and 6.5 were used for the light-duty and heavy-duty pavements, respectively. We 

assumed Asphalt Concrete (AC) over Class II Aggregate Base (AB). The preliminary flexible pavement 

layer thickness is as follows: 

 

 

TABLE 5 

RECOMMENDED ASPHALT PAVEMENT SECTION LAYER THICKNESS 

Pavement Material 
Recommended Thickness 

TI = 5.0 TI = 6.5 

Asphalt Concrete Surface Course 3.0 inches 4.0 inches 

Class II Aggregate Base Course 4.5 inches 6.0 inches 

Compacted Subgrade Soil 12.0 inches 12.0 inches 

 

The final pavement section shall be governed by the more conservative of the structural sections 

determined through Caltrans-based R-Value and TI analysis, or the minimum section required by the 

agency having jurisdiction. The final pavement section shall conform to the applicable agency’s 

requirements or exceed them as dictated by geotechnical design considerations presented above.  

 

Asphalt concrete and the aggregate base material should conform to the latest edition of the Standard 

Specifications for Public Works Construction (“Greenbook”) or CalTrans Standard Specifications. The 

subgrade soil and the aggregate base course should be compacted to at least 90 percent and 95 percent of 

the maximum dry density as determined by ASTM Method D 1557, respectively. 

 

The pavement section thicknesses presented in this report should be considered preliminary engineering 

recommendations. The pavement thicknesses assume typical material properties and construction 

practices consistent with Caltrans Standard Specifications, including compaction requirements, aggregate 

quality, and asphalt concrete placement standards. 

 

It is important to note that the recommended asphalt concrete thickness does not account for potential 

asphalt shrinkage, temperature-related contraction, long-term oxidation, or variability in field 

compaction that can occur during construction. These factors may reduce the effective thickness or alter 

the performance of the asphalt layer over time. Similarly, the recommendations do not incorporate 

contractor-specific production tolerances, mix design variability, or construction sequencing that may 

affect final pavement behavior. 
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CORROSION SERIES 

 

Corrosion-series testing was performed on bulk soil samples obtained from the bores to provide an initial 

assessment of the potential for corrosive conditions that may impact buried metal utilities, concrete 

structures, and other subsurface improvements. The testing provides screening level indicators through 

evaluation of soil pH, minimum resistivity, soluble sulfate content, and soluble chloride content. 

 

The soluble sulfate concentrations of the surface soil were determined to be 40 and 260 parts per million 

(ppm) for BH-1 and BH-6, respectively. The soil falls within the “S0” sulfate exposure category. The use 

of Type V cement and special sulfate-resistant concrete mixes may not be necessary. The soluble sulfate 

content of the surface soil should be reevaluated after grading and appropriate concrete mix designs 

should be established based upon post-grading test results. 

 

The pH level of the surface soil was determined to be 7.8 and 8.4 for BH-1 and BH-6, respectively. Based 

on soluble chloride concentration testing (110 ppm & 170 ppm) the soil falls within the “C1” chloride 

exposure category per ACI 318-19 Table 19.3.1.1. The minimum resistivity of the surface soil was found to 

be 3,500 and 1,700 ohm-cm.  

 

Based on the Corrosion-series test results, the majority of the site soil appears to exhibit “low” corrosion 

potential. While these findings are useful for early design considerations, they should be viewed strictly 

as screening level indicators. The interpretation of corrosion potential is highly sensitive to soil 

variability, localized moisture conditions, and sample disturbance, and the limited sampling during 

initial exploration cannot capture all subsurface variations. 

 

The corrosion-series testing is not intended to serve as the sole basis for final corrosion-related design 

decisions. Soil conditions may change after site grading, utility trenching, or excavation, and additional 

soil horizons may become exposed that were not accessible during the initial investigation. 

 

Post Grading Recommendations:  

 

• Conduct additional corrosion testing after site grading and utility trenching when fresh, 

representative soils are accessible. 

 

• Retain a qualified corrosion engineer or corrosion-protection specialist to review both the 

preliminary and post-grading results and to provide project-specific recommendations for 

corrosion sensitive installations. 

 

• The corrosion specialist may advise on material selection, protective coatings, increased cover 

or sacrificial thickness, soil treatment, isolation methods, or the potential need for cathodic 

protection depending on the final confirmed soil conditions. 
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UTILITY TRENCH BACKFILL 

 

All utility trench backfill should be compacted to a minimum of 90 percent relative compaction. Trench 

backfill materials should be placed in lifts no greater than six inches in a loose condition, moisture 

conditioned (or air-dried) as necessary to achieve near optimum moisture content, and mechanically 

compacted to a minimum of 90 percent relative compaction. A representative of the project soil engineer 

should test the backfill to verify adequate compaction. 

 

EXTERIOR CONCRETE FLATWORK 

 

To provide uniform support and minimize settlement related cracking of concrete flatwork, the subgrade 

soil within concrete flatwork areas should be compacted to a minimum of 90 percent relative compaction. 

A representative of the project geotechnical consultant should observe and verify the density and 

moisture content of the soil prior to concrete placement. 

 

DRAINAGE 

 

All final grades should be provided with positive gradients away from foundations to provide rapid 

removal of surface water runoff to an adequate discharge point. No water should be allowed to be pond 

on or immediately adjacent to foundation elements. To reduce water infiltration into the subgrade soil, 

surface water should be directed away from building foundations to an adequate discharge point. 

Subgrade drainage should be evaluated upon completion of the precise grading plans and in the field 

during grading. 

 

LIMITATIONS 

 

The findings and recommendations presented in this report are based upon an interpolation of the soil 

conditions between the exploratory locations and extrapolation of these conditions throughout the 

proposed building areas. Should conditions encountered during grading appear different than those 

indicated in this report, this office should be notified. 

 

 

The use of this report by other parties or for other projects is not authorized. The recommendations of this 

report are contingent upon monitoring of the grading operation by a representative of Sladden 

Engineering. All recommendations are considered to be tentative pending our review of the grading 

operation and additional testing, if indicated. If others are employed to perform any soil testing, this 

office should be notified prior to such testing in order to coordinate any required site visits by our 

representative and to assure indemnification of Sladden Engineering.  

 

We recommend that a pre-job conference be held on the site prior to the initiation of site grading. The 

purpose of this meeting will be to assure a complete understanding of the recommendations presented in 

this report as they apply to the actual grading performed. 
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ADDITIONAL SERVICES 

 

Once completed, final project plans and specifications should be reviewed by use prior to construction to 

confirm that the full intent of the recommendations presented herein have been applied to design and 

construction. Following review of plans and specifications, observation should be performed by the Soil 

Engineer during construction to document that foundation elements are founded on/or extend into the 

properly compacted soil, and that suitable backfill soil is placed upon competent materials and properly 

compacted at the recommended moisture content. 

 

Tests and observations should be performed during grading by the Soil Engineer or his representative in 

order to verify that the grading is being performed in accordance with the project specifications. Field 

density testing shall be performed in accordance with acceptable ASTM test methods. The minimum 

acceptable degree of compaction should be 90 percent for engineered fill soil and 95 percent for Class II 

aggregate base as obtained by ASTM Test Method D1557. Where testing indicates insufficient density, 

additional compactive effort shall be applied until retesting indicates satisfactory compaction. 
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APPENDIX A 

 

FIELD EXPLORATION 

 

For our field investigation six (6) exploratory bores were excavated on the subject site. Continuous logs of 

the materials encountered were made by a representative of Sladden Engineering. Materials encountered 

in the bores were classified in accordance with the Unified Soil Classification System. 

 

Representative undisturbed samples were obtained within our borings by driving a thin-walled steel 

penetration sampler (California split spoon sampler) or a Standard Penetration Test (SPT) sampler with a 

140 pound automatic-trip hammer dropping approximately 30 inches (ASTM D1586). The number of 

blows required to drive the samplers 18 inches was recorded in 6-inch increments and blowcounts are 

indicated on the boring logs.  

 

The California samplers are 3.0 inches in diameter, carrying brass sample rings having inner diameters of 

2.5 inches. The standard penetration samplers are 2.0 inches in diameter with an inner diameter of 1.5 

inches. Undisturbed samples were removed from the sampler and placed in moisture sealed containers in 

order to preserve the natural soil moisture content. Bulk samples were obtained from the excavation 

spoils and samples were then transported to our laboratory for further observations and testing. 
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Sand (SM-SP); grayish brown, dry, medium dense, fine-grained (Ql-
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Silty Sand (SM); grayish brown, dry, medium dense, fine-grained (Ql-
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Silty Sand (SM); grayish brown, dry, medium dense, fine-grained (Ql-

Qal). 

Sandy Silt (ML); light grayish brown, dry, very stiff, low plasticity (Ql-
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Clayey Silt (ML); grayish brown, dry, very stiff, low plasticity (Ql-Qal). 

Silty Sand (SM); grayish brown, dry, medium dense, fine-grained (Ql-
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Sand (SM-SP); grayish brown, dry, dense, fine-grained (Ql-Qal). 
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Silt (ML); light grayish brown, dry, very stiff, low plasticity (Ql-Qal). 

Silty Sand (SM); grayish brown, dry, medium dense, fine-grained (Ql-

Qal). 

Sandy Silt (ML); grayish brown, dry, very stiff, low plasticity (Ql-Qal). 
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Silty Sand (SM); grayish brown, dry, medium dense, fine-grained (Ql-
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6 10 10 3.4

5 8 14 7.9 82.4

5 8 9 5.9

Completion Notes:

Project No:

Report No:

Silty Sand (SM); grayish brown, dry, medium dense, fine-grained (Ql-

Qal). 

Silty Sand (SM); grayish brown, dry, medium dense, fine-grained (Ql-

Qal). 

Sandy Silt (ML); light grayish brown, dry, stiff, low plasticity (Ql-Qal). 

Sandy Silt (ML); light grayish brown, dry, very stiff, low plasticity (Ql-

Qal). 

Silty Sand (SM); grayish brown, dry, loose, fine-grained (Disturbed/Fill). 

Terminated at ~21.5 Feet bgs. 

No Bedrock Encountered. 

No Groundwater or Seepage Encountered. 

BORE LOG

Equipment: MOBILE B-61 Date Drilled: 10/14/2025

Elevation: -15 Ft MSL Boring No: BH-3
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6 6 9 8.4

7 9 14 1.2 96.5

8 9 11 1.6

11 12 19 3.7 99.1

5 7 8 5.1

8 12 16 3.7 97.0

Completion Notes:

Project No:

Report No:

Terminated at ~31.5 Feet bgs. 

No Bedrock Encountered. 

No Groundwater or Seepage Encountered. 

Sandy Silt (ML); grayish brown, dry, medium stiff, low plasticity (Ql-

Qal). 

Silty Sand (SM); grayish brown, dry, medium dense, fine-grained (Ql-

Qal). 

Silty Sand (SM); grayish brown, dry, medium dense, fine-grained (Ql-

Qal). 

Sandy Silt (ML); pale grayish brown, dry, very stiff, low plasticity (Ql-

Qal). 

Silty Sand (SM); grayish brown, dry, medium dense, fine-grained (Ql-

Qal). 

Silty Sand (SM); mottled grayish brown and yellowish brown, dry, 

medium dense, fine-grained (Ql-Qal). 

BORE LOG

Equipment: MOBILE B-61 Date Drilled: 10/14/2025

Elevation: -15 Ft MSL Boring No: BH-4
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4

Silty Sand (SM); grayish brown, dry, loose, fine-grained with carbonized 

wood debris (Disturbed/Fill). 
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5 8 12 59.6 2.4

12 21 19 56.9 1.6 101.7

2 3 4 86.2 27.1

10 12 13 15.3 22.1 90.3

4 6 2 21.7 7.6

11 15 17 24.0 6.2 96.1

6 8 10 8.5 3.4

11 15 18 73.3 19.2 92.9

8 10 12 26.5 8.0

17 31 39 9.8 3.5 113.2

Completion Notes:

Project No:

Report No:

Silty Sand (SM); grayish brown, dry, loose, fine-grained (Disturbed/Fill). 

Sandy Silt (ML); grayish brown, dry, very stiff, low plasticity (Ql-Qal). 

Sandy Silt (ML); grayish brown, dry, very stiff, low plasticity (Ql-Qal). 

Clayey Silt (ML); dark grayish brown, moist, medium stiff, low 

plasticity (Ql-Qal). 

Silty Sand (SM); grayish brown, moist, medium dense, fine-grained (Ql-

Qal). 

Silty Sand (SM); grayish brown, dry to slightly moist, medium dense, 

fine-grained (Ql-Qal). 

Silty Sand (SM); grayish brown, dry to slightly moist, medium dense, 

fine-grained (Ql-Qal). 

Sand (SP-SM); grayish brown, dry, medium dense, fine-grained (Ql-

Qal). 

Sandy Clay (CL); grayish brown, slightly moist, very stiff, low plasticity 

(Ql-Qal). 

Silty Sand (SM); grayish brown, slightly moist, medium dense, fine-

grained (Ql-Qal). 

Sand (SP-SM); grayish brown, dry, dense, fine-grained (Ql-Qal). 

BORE LOG

Equipment: MOBILE B-61 Date Drilled: 10/14/2025

Elevation: -15 Ft MSL Boring No: BH-5
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6 8 10 1.1

5 7 8 3.0

4 5 6 16.8

4 4 5 21.2

Completion Notes:

Project No:

Report No:

No Groundwater or Seepage Encountered. 

Silty Sand (SM); grayish brown, dry, medium dense, fine-grained (Ql-

Qal). 

Silty Sand (SM); grayish brown, dry, medium dense, fine-grained (Ql-

Qal). 

Clayey Silt (ML); grayish brown, dry, stiff, low plasticity (Ql-Qal). 

Sandy Clay (CL); grayish brown, dry to slightly moist, stiff, low 

plasticity (Ql-Qal). 

Terminated at ~21.5 Feet bgs. 

No Bedrock Encountered. 

BORE LOG

Equipment: MOBILE B-61 Date Drilled: 10/14/2025

Elevation: -15 Ft MSL Boring No: BH-6
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Silty Sand (SM); grayish brown, dry, loose, fine-grained (Disturbed/Fill). 
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California Split-spoon Sample

Unrecovered Sample

Standard Penetration Test Sample

Groundwater depth

GW

GP

GM

GC

Note: The stratification lines on the 
borelogs represent the approximate 
boundaries between the soil types; the 
transitions may be gradual.

EXPLANATION OF BORE LOG SYMBOLS

HIGHLY ORGANIC SOILS Pt PEAT AND OTHER HIGHLY ORGANIC SOILS

C
O

A
R

S
E

 G
R

A
IN

E
D

 S
O

IL
S

CLEAN GRAVELS WITH 

LITTLE OR NO FINES

GRAVELS WITH OVER 

12% FINES

SANDS

MORE THAN HALF COARSE 

FRACTION IS SMALLER 

THAN No.4 SIEVE SIZE

GRAVELS

 MORE THAN HALF 

COARSE FRACTION IS 

LARGER THAN No.4 SIEVE 

SIZE

F
IN

E
 G

R
A
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E

D
 S

O
IL

S

MH

CH

OH

ML

CL

OL
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E
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 S
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A
L

L
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R
 T

H
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N
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0
0
 

S
IE

V
E

SILTS AND CLAYS

LIQUID LIMIT LESS THAN 50

ORGANIC CLAYS OF MEDIUM TO HIGH 

PLASTICITY, ORGANIC SILTS

INORGANIC SILTS & VERY FINE SANDS, ROCK 

FLOUR, SILTY OR CLAYEY FINE SANDS, OR 

CLAYEY SILTS WITH SLIGHT PLASTICITY

INORGANIC CLAYS OF LOW TO MEDIUM 

PLASTICITY, GRAVELLY CLAYS, SANDY CLAYS, 

SILTY CLAYS, CLEAN CLAYS

ORGANIC CLAYS AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR 

DIATOMACIOUS FINE SANDY OR SILTY SOILS, 

ELASTIC SILTS

INORGANIC CLAYS OF HIGH PLASTICITY, FAT 

CLAYS

SILTS AND CLAYS: LIQUID LIMIT GREATER THAN 

50

UNIFIED SOIL CLASSIFICATION SYSTEM

MAJOR DIVISIONS TYPICAL NAMES
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0
0
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WELL GRADED GRAVEL-SAND MIXTURES

POORLY GRADED GRAVELS, GRAVEL-SAND 

MIXTURES

SILTY GRAVELS, POORLY-GRADED GRAVEL-

SAND-SILT MIXTURES

POORLY GRADED SANDS, GRAVELLY SANDS

SILTY SANDS, POORLY GRADED SAND-SILT 

MIXTURES

CLAYEY GRAVELS, POORLY GRADED GRAVEL-

SAND-CLAY MIXTURES

SC

WELL GRADED SANDS, GRAVELLY SANDS

CLEAN SANDS WITH 

LITTLE OR NO FINES

SANDS WITH OVER 12% 

FINES
CLAYEY SANDS, POORLY GRADED SAND-CLAY 

MIXTURES

SW

SP

SM

A-1

-
~ 
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LABORATORY TESTING 



 

   
  Sladden Engineering 

  www.SladdenEngineering.com 

 

APPENDIX B 

 

LABORATORY TESTING 

 

Representative samples were obtained in the field and returned to our laboratory for additional 

observations and testing. Laboratory testing was generally performed in two phases. The first phase 

consisted of testing in order to determine the compaction of the existing natural soil and the general 

engineering classifications of the soils underlying the site. This testing was performed in order to estimate 

the engineering characteristics of the soil and to serve as a basis for selecting samples for the second 

phase of testing. The second phase consisted of soil mechanics testing. This testing including 

consolidation, shear strength and expansion testing was performed in order to provide a means of 

developing specific design recommendations based on the mechanical properties of the soil. 

 

CLASSIFICATION AND COMPACTION TESTING 

 

Maximum Density-Optimum Moisture Determinations: Representative soil types were selected for 

maximum density determinations. This testing was performed in accordance with the ASTM Standard 

D1557, Test Method A. Graphic representations of the results of this testing are presented in this 

appendix. The maximum densities are compared to the field densities of the soil in order to determine the 

existing relative compaction to the soil.  

 

Classification Testing: Soil samples were selected for classification testing. This testing consists of 

mechanical grain size analyses. This provides information for developing classifications for the soil in 

accordance with the Unified Soil Classification System which is presented in the preceding appendix. 

This classification system categorizes the soil into groups having similar engineering characteristics. The 

results of this testing is very useful in detecting variations in the soil and in selecting samples for further 

testing.  

 

SOIL MECHANIC'S TESTING 

 

Expansion Testing: Two (2) bulk samples were selected for Expansion testing. Expansion testing was 

performed in accordance with the UBC Standard 18-2. This testing consists of remolding 4-inch diameter 

by 1-inch thick test specimens to a moisture content and dry density corresponding to approximately 50 

percent saturation. The samples are subjected to a surcharge of 144 pounds per square foot and allowed 

to reach equilibrium. At that point the specimens are inundated with distilled water. The linear 

expansion is then measured until complete. 

 

Direct Shear Testing: Two (2) bulk samples were selected for Direct Shear testing. This test measures the 

shear strength of the soil under various normal pressures and is used to develop parameters for 

foundation design and lateral design. Tests were performed using a recompacted test specimen that was 

saturated prior to tests. Tests were performed using a strain controlled test apparatus with normal 

pressures ranging from 800 to 2300 pounds per square foot. 

 

Corrosion Series Testing: The soluble sulfate concentrations of the surface soil were determined in 

accordance with California Test Method Number (CA) 417. The pH and Minimum Resistivity were 

determined in accordance with CA 643. The soluble chloride concentrations were determined in 

accordance with CA 422.  



Project Number: 544-22319
Project Name: Ranch @ Madison
Lab ID Number: LN6-25412 ASTM D-1557  A
Sample Location: BH-1 Bulk 1 @ 0-5' Rammer Type: Machine
Description: Olive Brown Silty Sand (SM)

Maximum Density: 108.5 pcf

Optimum Moisture: 11.5%

Sieve Size % Retained

3/4"
3/8"
#4 0.0

         Sladden Engineering
450 Egan Avenue, Beaumont CA 92223 (951) 845-7743 Fax (951) 845-8863

Beaumont • Indio • Buena Park

Maximum Density/Optimum Moisture
ASTM D698/D1557

November 6, 2025
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Project Number: 544-22319
Project Name: Ranch @ Madison
Lab ID Number: LN6-25412 ASTM D-1557  A
Sample Location: BH-6 Bulk 2 @ 0-5' Rammer Type: Machine
Description: Light Brown Sandy Silt (ML)

Maximum Density: 107.5 pcf

Optimum Moisture: 15.5%

Sieve Size % Retained

3/4"
3/8"
#4 0.0

         Sladden Engineering
450 Egan Avenue, Beaumont CA 92223 (951) 845-7743 Fax (951) 845-8863

Maximum Density/Optimum Moisture
ASTM D698/D1557

Beaumont • Indio • Buena Park

November 6, 2025
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Job Number: 544-22319

Job Name Ranch @ Madison Initial Dry Density:  98.3 pcf

Lab ID  No. LN6-25412 Initial Mosture Content:  11.5 %

Sample ID BH-1 Bulk 1 @ 0-5' Peak Friction Angle (Ø):  32°

Classification Olive Brown Silty Sand (SM) Cohesion (c):  190 psf

Sample Type Remolded @ 90% of Maximum Density

1 2 3 4 Average

21.8 21.8 21.8 21.8 21.8

82.5 82.5 82.5 82.5 82.5

0.704 1.409 2.817 5.635

0.610 1.090 2.006 3.728

Test Results

Saturation, %

Normal Stress, kps

          Sladden Engineering
450 Egan Avenue, Beaumont, CA 92223  (951) 845-7743  Fax (951) 845-8863

Beaumont • Indio • Buena Park

 (modified for unconsolidated condition)

Direct Shear ASTM D 3080-04

Peak Stress, kps

November 6, 2025

Moisture Content, %
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Job Number: 544-22319

Job Name Ranch @ Madison Initial Dry Density:  96.1 pcf

Lab ID  No. LN6-25412 Initial Mosture Content:  15.4 %

Sample ID BH-6 Bulk 2 @ 0-5' Peak Friction Angle (Ø):  30°

Classification Light Brown Sandy Silt (ML) Cohesion (c):  220 psf

Sample Type Remolded @ 90% of Maximum Density

1 2 3 4 Average

26.9 26.9 26.9 26.9 26.9

96.4 96.4 96.4 96.4 96.4

0.704 1.409 2.817 5.635

0.610 0.981 1.962 3.444

          Sladden Engineering
450 Egan Avenue, Beaumont, CA 92223  (951) 845-7743  Fax (951) 845-8863

Direct Shear ASTM D 3080-04

 (modified for unconsolidated condition)

November 6, 2025

Test Results

Moisture Content, %

Saturation, %

Normal Stress, kps

Peak Stress, kps
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Job Number: 544-22319

Job Name: Ranch @ Madison

Lab ID Number: LN6-25412 Initial Dry Density, pcf: 95.7

Sample ID: BH-1 R-2 @ 5' Initial Moisture, %: 3.0

Soil Description: Olive Brown Silty Sand Initial Void Ratio: 0.742

Specific Gravity: 2.67

Hydrocollapse: 0.3% @ 0.702 ksf

ASTM D2435 & D5333

          Sladden Engineering
450 Egan Avenue, Beaumont, CA 92223  (951) 845-7743  Fax (951) 845-8863

Beaumont • Indio • Buena Park

November 6, 2025

One Dimensional Consolidation
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Job Number: 544-22319

Job Name: Ranch @ Madison

Lab ID Number: LN6-25412 Initial Dry Density, pcf: 101.1

Sample ID: BH-5 R-2 @ 10' Initial Moisture, %: 1.6

Soil Description: Light Brown Sandy Silt Initial Void Ratio: 0.649

Specific Gravity: 2.67

Hydrocollapse: 0.6% @ 0.702 ksf

November 6, 2025

Beaumont • Indio • Buena Park

          Sladden Engineering
450 Egan Avenue, Beaumont, CA 92223  (951) 845-7743  Fax (951) 845-8863

One Dimensional Consolidation
ASTM D2435 & D5333
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SEISMIC DESIGN MAP AND REPORT 

SITE-SPECIFIC GROUND MOTION PARAMETERS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Announcement

ASCE 7-22 is now available.

The Ranch At Madison, La Quinta Area
Latitude, Longitude: 33.6657, -116.2283

Date 11/25/2025, 2:14:10 PM

Design Code Reference Document ASCE7-16

Risk Category II

Site Class D

Type Value Description

SS 1.622 MCER ground motion. (for 0.2 second period)

S1 0.668 MCER ground motion. (for 1.0s period)

SMS 1.622 Site-modified spectral acceleration value

SM1 null -See Section 11.4.8 Site-modified spectral acceleration value

SDS 1.082 Numeric seismic design value at 0.2 second SA

SD1 null -See Section 11.4.8 Numeric seismic design value at 1.0 second SA

Type Value Description

SDC null -See Section 11.4.8 Seismic design category

Fa 1 Site amplification factor at 0.2 second

Fv null -See Section 11.4.8 Site amplification factor at 1.0 second

PGA 0.709 MCEG peak ground acceleration

FPGA 1.1 Site amplification factor at PGA

PGAM 0.78 Site modified peak ground acceleration

TL 8 Long-period transition period in seconds

SsRT 1.919 Probabilistic risk-targeted ground motion. (0.2 second)

SsUH 2.137 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration

SsD 1.622 Factored deterministic acceleration value. (0.2 second)

S1RT 0.753 Probabilistic risk-targeted ground motion. (1.0 second)

S1UH 0.852 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.

U.S. Seismic Design Maps https://www.seismicmaps.org/
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Type Value Description

S1D 0.668 Factored deterministic acceleration value. (1.0 second)

PGAd 0.709 Factored deterministic acceleration value. (Peak Ground Acceleration)

PGAUH 0.845 Uniform-hazard (2% probability of exceedance in 50 years) Peak Ground Acceleration

CRS 0.898 Mapped value of the risk coefficient at short periods

CR1 0.883 Mapped value of the risk coefficient at a period of 1 s

CV 1.424 Vertical coefficient

U.S. Seismic Design Maps https://www.seismicmaps.org/
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DISCLAIMER

While the information presented on this website is believed to be correct, SEAOC /OSHPD and its sponsors and contributors assume no responsibility or

liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent

examination and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. SEAOC / OSHPD do not intend that the

use of this information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute

for the standard of care required of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of the

information from this website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing building code

bodies responsible for building code approval and interpretation for the building site described by latitude/longitude location in the search results of this

website.

U.S. Seismic Design Maps https://www.seismicmaps.org/
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Project: The Ranch at Madison, La Quinta Area; APN 780-010-013

Project Number: 544-22319

Client: Discovery MM Club, LLC

Site Lat/Long: 33.6657/-116.2283

Controlling Seismic Source:

REFERENCE NOTATION VALUE REFERENCE NOTATION VALUE REFERENCE NOTATION VALUE

Site Class  C, D, D default, or E Fv (Table 11.4-2)[Used for General Spectrum] Fv 1.7

Site Class D - Table 11.4-1 Fa 1.0 Design Maps Ss 1.622 0.2*(SD1/SDS) T0 0.14*

Site Class D - 21.3(ii) Fv 2.5 Design Maps S1 0.668 SD1/SDS TS 0.70*

0.2*(SD1/SDS) T0 0.206 Equation 11.4-1 - FA*SS SMS 1.622* Equation 11.4-4 - 2/3*SM1 SD1 0.7571*

SD1/SDS TS 1.030 Equation 11.4-3 - 2/3*SMS SDS 1.081* Equation 11.4-2 - FV*S1 SM1 1.1356*

Fundamental Period (12.8.2) T Period  Design Maps PGA 0.709

Seismic Design Maps or Fig 22-14 TL 8 Table 11.8-1 FPGA 1.1

Equation 11.4-4 - 2/3*SM1 SD1 1.1133 Equation 11.8-1 - FPGA*PGA PGAM 0.78*

Equation 11.4-2 - FV*S1
 1

SM1 1.6700 Section 21.5.3 80% of PGAM 0.624
1
 - FV as determined by Section 21.3

 Design Maps CRS 0.898

 Design Maps CR1 0.883

Cr - At Perods <=0.2, Cr=CRS CRS 0.898 Cr - At Periods between 0.2 and 1.0 Period Cr

use trendline formula to complete 0.200 0.898
Cr - At Periods >=1.0, Cr=CR1 CR1 0.883 0.300 0.896

0.400 0.894

0.500 0.892

0.600 0.891

0.680 0.889

1.000 0.883

* Code based design value. See accompanying data for Site Specific Design values. Mapped values from 

https://www.seismicmaps.org/

SITE-SPECIFIC GROUND MOTION ANALYSIS
(ASCE 7-16)

D measured

https://hazards.atcouncil.org/

San Andreas

RISK COEFFICIENT 

Sladden Engineering 



Project No: 544-22319

0.010 0.851 0.805 1.19 0.958

0.100 1.389 1.344 1.19 1.599

0.200 1.851 1.800 1.20 2.160

0.300 2.156 2.016 1.22 2.460

0.500 2.184 1.978 1.23 2.433

0.750 1.817 1.638 1.24 2.031

1.000 1.562 1.388 1.24 1.721
1
 Data Sources:

2.000 0.923 0.811 1.24 1.006

3.000 0.636 0.556 1.25 0.695

4.000 0.462 0.403 1.25 0.504

5.000 0.350 0.308 1.26 0.388
2
 Shahi-Baker RotD100/RotD50 Factors (2014)

0.851

NO

PROBABILISTIC SPECTRA
1

2% in 50 year Exceedence

Probabilistic PGA:

Is Probabilistic Sa(max)<1.2Fa?

Period UGHM RTGM
Max Directional 

Scale Factor
2

Probabilistic 

MCE

https://earthquake.usgs.gov/hazards/interactive/ 

https://earthquake.usgs.gov/designmaps/rtgm/ 
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Controlling Source: San Andreas

NO

Project No: 544-22319

0.010 0.739 1.19 0.879 0.879

0.020 0.739 1.19 0.880 0.880

0.030 0.716 1.19 0.852 0.852

0.050 0.772 1.19 0.918 0.918

0.075 0.909 1.19 1.082 1.082 NO

0.100 1.079 1.19 1.284 1.284 N/A

0.150 1.327 1.20 1.593 1.593 Deterministic PGA: 0.739

0.200 1.488 1.20 1.786 1.786 YES

0.250 1.602 1.21 1.938 1.938

0.300 1.663 1.22 2.029 2.029

0.400 1.685 1.23 2.073 2.073

0.500 1.634 1.23 2.010 2.010

0.750 1.329 1.24 1.648 1.648

1.000 1.120 1.24 1.389 1.389

1.500 0.809 1.24 1.004 1.004

2.000 0.619 1.24 0.768 0.768

3.000 0.426 1.25 0.533 0.533

4.000 0.301 1.25 0.376 0.376

5.000 0.223 1.26 0.282 0.282

DETERMINISTIC SPECTRUM

Largest Amplitudes of Ground Motions Considering All Sources Calculated using Weighted Mean of Attenuation Equations
1

Is Probabilistic Sa(max)<1.2Fa?

Section 21.2.2 

Scaling Factor 

Applied

Is Determinstic Sa(max)<1.5*Fa?

Section 21.2.2 Scaling Factor:

Is Deterministic PGA >=FPGA*0.5?

2
 Shahi-Baker RotD100/RotD50 Factors 

(2014)

1
  NGAWest 2 GMPE worksheet and 

Uniform California Earthquake Rupture 

Forecast, Version 3 (UCERF3) - Time 

Dependent Model
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0.010 0.958 0.879 0.879 0.586 0.005 0.448 0.359

0.100 1.599 1.284 1.284 0.856 0.010 0.464 0.371

0.200 2.160 1.786 1.786 1.190 0.020 0.496 0.396

0.300 2.460 2.029 2.029 1.352 0.030 0.527 0.422

0.500 2.433 2.010 2.010 1.340 0.050 0.590 0.472

0.750 2.031 1.648 1.648 1.098 0.060 0.622 0.497

1.000 1.721 1.389 1.389 0.926 0.075 0.669 0.535

2.000 1.006 0.768 0.768 0.512 0.090 0.716 0.573

3.000 0.695 0.533 0.533 0.355 0.100 0.748 0.598

4.000 0.504 0.376 0.376 0.250 0.110 0.779 0.623

5.000 0.388 0.282 0.282 0.188 0.120 0.811 0.648

0.136 0.861 0.689

0.150 0.905 0.724

0.160 0.937 0.749

0.170 0.968 0.775

0.180 1.000 0.800

0.200 1.063 0.850

Calculated Design 0.250 1.081 0.865

Value Value 0.300 1.081 0.865

SDS: 1.217 1.217 0.400 1.081 0.865

SD1: 1.066 1.066 0.500 1.081 0.865

SMS: 1.826 1.826 0.600 1.081 0.865

SM1: 1.599 1.599 0.640 1.081 0.865

Site Specific PGAm: 0.739 0.739 0.750 1.081 0.865

Site Class: 0.850 1.081 0.865

0.900 1.081 0.865

Seismic Design Category - Short* D 0.930 1.081 0.865

Seismic Design Category - 1s* D 1.000 1.081 0.865

* Risk Categories I, II, or III 1.500 0.742 0.594

2.000 0.557 0.445

3.000 0.371 0.297

4.000 0.278 0.223

5.000 0.223 0.178

Project No: 544-22319

Period

ASCE 7-16: Section 21.4

Design Response 

Spectrum (Sa) 

ASCE 7 SECTION 21.3 

General Spectrum
80%  General 

Response Spectrum

D measured

Site Specific

SITE SPECIFIC SPECTRA

Period
Probabilistic 

MCE

Deterministic 

MCE

Site-Specific 

MCE
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SEISMIC SETTLEMENT ANALYSIS
The Ranch at Madison

544-22319 Plate A-1

Hole No.=BH-1    Water Depth=25 ft    Surface Elev.=-15 Magnitude=7.45

Acceleration=0.739g

(ft)
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CRR              CSR  fs1
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Factor of Safety
0 51
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************************************************************************************

*******************

                                          LIQUEFACTION ANALYSIS SUMMARY             

  

                                         Copyright by CivilTech Software     

                                               www.civiltech.com                 

    

************************************************************************************

*******************
 Font: Courier New, Regular, Size 8 is recommended for this report.
   Licensed to , 12/2/2025 9:50:55 AM

 Input File Name: D:\Liquefy5\544-22319 BH-1.liq
 Title:  The Ranch at Madison
 Subtitle:  544-22319

 Surface Elev.=-15
 Hole No.=BH-1
 Depth of Hole= 51.00 ft
 Water Table during Earthquake= 25.00 ft
 Water Table during In-Situ Testing= 51.00 ft
 Max. Acceleration= 0.74 g
 Earthquake Magnitude= 7.45

 Input Data:
 Surface Elev.=-15
 Hole No.=BH-1
 Depth of Hole=51.00 ft
 Water Table during Earthquake= 25.00 ft
 Water Table during In-Situ Testing= 51.00 ft
 Max. Acceleration=0.74 g
 Earthquake Magnitude=7.45
 No-Liquefiable Soils:   Based on Analysis

 1. SPT or BPT Calculation.
 2. Settlement Analysis Method: Ishihara / Yoshimine
 3. Fines Correction for Liquefaction: Modify Stark/Olson
 4. Fine Correction for Settlement: During Liquefaction*
 5. Settlement Calculation in: All zones*
 6. Hammer Energy Ratio,                                   Ce = 1.4
 7. Borehole Diameter,                                         Cb= 1.15
 8. Sampling Method,                                          Cs= 1
 9. User request factor of safety (apply to CSR) ,   User= 1.3
    Plot one CSR curve (fs1=1)
 10. Use Curve Smoothing: Yes*
 * Recommended Options

 In-Situ Test Data:
    Depth SPT gamma Fines



    ft pcf %
 ____________________________________
    0.00 10.00 94.30 13.00
    2.00 10.00 94.30 13.00
    5.00 21.00 96.30 32.80
    10.00 13.00 96.30 22.20
    15.00 23.30 109.60 89.20
    20.00 17.00 109.60 86.10
    25.00 24.60 94.90 14.10
    30.00 16.00 94.90 20.00
    35.00 32.70 103.90 11.60
    40.00 19.00 103.90 28.20
    45.00 42.00 116.10 8.90
    50.00 28.00 116.10 10.70
 ____________________________________

Output Results:
 Settlement of Saturated Sands=0.96 in.
 Settlement of Unsaturated Sands=0.21 in.
 Total Settlement of Saturated and Unsaturated Sands=1.17 in.
 Differential Settlement=0.584 to 0.771 in.

         Depth CRRm CSRfs F.S. S_sat. S_dry S_all
       ft  in. in. in.
 _______________________________________________________
       0.00 0.25 0.48 5.00 0.96 0.21 1.17
       0.05 0.25 0.48 5.00 0.96 0.21 1.17
       0.10 0.25 0.48 5.00 0.96 0.21 1.17
       0.15 0.25 0.48 5.00 0.96 0.21 1.17
       0.20 0.25 0.48 5.00 0.96 0.21 1.17
       0.25 0.25 0.48 5.00 0.96 0.21 1.17
       0.30 0.25 0.48 5.00 0.96 0.21 1.17
       0.35 0.25 0.48 5.00 0.96 0.21 1.17
       0.40 0.25 0.48 5.00 0.96 0.21 1.17
       0.45 0.25 0.48 5.00 0.96 0.21 1.17
       0.50 0.25 0.48 5.00 0.96 0.21 1.17
       0.55 0.25 0.48 5.00 0.96 0.21 1.17
       0.60 0.25 0.48 5.00 0.96 0.21 1.17
       0.65 0.25 0.48 5.00 0.96 0.21 1.17
       0.70 0.25 0.48 5.00 0.96 0.21 1.17
       0.75 0.25 0.48 5.00 0.96 0.21 1.17
       0.80 0.25 0.48 5.00 0.96 0.21 1.17
       0.85 0.25 0.48 5.00 0.96 0.21 1.17
       0.90 0.25 0.48 5.00 0.96 0.21 1.17
       0.95 0.25 0.48 5.00 0.96 0.21 1.17
       1.00 0.25 0.48 5.00 0.96 0.21 1.17
       1.05 0.25 0.48 5.00 0.96 0.21 1.17
       1.10 0.25 0.48 5.00 0.96 0.21 1.17
       1.15 0.25 0.48 5.00 0.96 0.21 1.17
       1.20 0.25 0.48 5.00 0.96 0.21 1.17



       1.25 0.25 0.48 5.00 0.96 0.21 1.16
       1.30 0.25 0.48 5.00 0.96 0.21 1.16
       1.35 0.25 0.48 5.00 0.96 0.21 1.16
       1.40 0.25 0.48 5.00 0.96 0.21 1.16
       1.45 0.25 0.48 5.00 0.96 0.21 1.16
       1.50 0.25 0.48 5.00 0.96 0.21 1.16
       1.55 0.25 0.48 5.00 0.96 0.21 1.16
       1.60 0.25 0.48 5.00 0.96 0.21 1.16
       1.65 0.25 0.48 5.00 0.96 0.21 1.16
       1.70 0.25 0.48 5.00 0.96 0.21 1.16
       1.75 0.25 0.48 5.00 0.96 0.21 1.16
       1.80 0.25 0.48 5.00 0.96 0.21 1.16
       1.85 0.25 0.48 5.00 0.96 0.21 1.16
       1.90 0.25 0.48 5.00 0.96 0.21 1.16
       1.95 0.25 0.48 5.00 0.96 0.20 1.16
       2.00 0.25 0.48 5.00 0.96 0.20 1.16
       2.05 0.26 0.48 5.00 0.96 0.20 1.16
       2.10 0.26 0.48 5.00 0.96 0.20 1.16
       2.15 0.27 0.48 5.00 0.96 0.20 1.16
       2.20 0.28 0.48 5.00 0.96 0.20 1.16
       2.25 0.28 0.48 5.00 0.96 0.20 1.16
       2.30 0.29 0.48 5.00 0.96 0.20 1.16
       2.35 0.30 0.48 5.00 0.96 0.20 1.16
       2.40 0.31 0.48 5.00 0.96 0.20 1.16
       2.45 0.32 0.48 5.00 0.96 0.20 1.16
       2.50 0.32 0.48 5.00 0.96 0.20 1.16
       2.55 0.34 0.48 5.00 0.96 0.20 1.16
       2.60 0.35 0.48 5.00 0.96 0.20 1.16
       2.65 0.36 0.48 5.00 0.96 0.20 1.16
       2.70 0.37 0.48 5.00 0.96 0.20 1.16
       2.75 0.39 0.48 5.00 0.96 0.20 1.16
       2.80 0.43 0.48 5.00 0.96 0.20 1.16
       2.85 0.51 0.48 5.00 0.96 0.20 1.16
       2.90 0.51 0.48 5.00 0.96 0.20 1.16
       2.95 0.51 0.48 5.00 0.96 0.20 1.16
       3.00 0.51 0.48 5.00 0.96 0.20 1.16
       3.05 0.51 0.48 5.00 0.96 0.20 1.16
       3.10 0.51 0.48 5.00 0.96 0.20 1.16
       3.15 0.51 0.48 5.00 0.96 0.20 1.16
       3.20 0.51 0.48 5.00 0.96 0.20 1.16
       3.25 0.51 0.48 5.00 0.96 0.20 1.16
       3.30 0.51 0.48 5.00 0.96 0.20 1.16
       3.35 0.51 0.48 5.00 0.96 0.20 1.15
       3.40 0.51 0.48 5.00 0.96 0.20 1.15
       3.45 0.51 0.48 5.00 0.96 0.20 1.15
       3.50 0.51 0.48 5.00 0.96 0.20 1.15
       3.55 0.51 0.48 5.00 0.96 0.20 1.15
       3.60 0.51 0.48 5.00 0.96 0.20 1.15
       3.65 0.51 0.48 5.00 0.96 0.20 1.15
       3.70 0.51 0.48 5.00 0.96 0.20 1.15



       3.75 0.51 0.48 5.00 0.96 0.20 1.15
       3.80 0.51 0.48 5.00 0.96 0.20 1.15
       3.85 0.51 0.48 5.00 0.96 0.20 1.15
       3.90 0.51 0.48 5.00 0.96 0.20 1.15
       3.95 0.51 0.48 5.00 0.96 0.20 1.15
       4.00 0.51 0.48 5.00 0.96 0.20 1.15
       4.05 0.51 0.48 5.00 0.96 0.20 1.15
       4.10 0.51 0.48 5.00 0.96 0.20 1.15
       4.15 0.51 0.48 5.00 0.96 0.20 1.15
       4.20 0.51 0.48 5.00 0.96 0.20 1.15
       4.25 0.51 0.48 5.00 0.96 0.20 1.15
       4.30 0.51 0.48 5.00 0.96 0.20 1.15
       4.35 0.51 0.48 5.00 0.96 0.20 1.15
       4.40 0.51 0.48 5.00 0.96 0.20 1.15
       4.45 0.51 0.48 5.00 0.96 0.20 1.15
       4.50 0.51 0.48 5.00 0.96 0.20 1.15
       4.55 0.51 0.48 5.00 0.96 0.19 1.15
       4.60 0.51 0.48 5.00 0.96 0.19 1.15
       4.65 0.51 0.48 5.00 0.96 0.19 1.15
       4.70 0.51 0.48 5.00 0.96 0.19 1.15
       4.75 0.51 0.48 5.00 0.96 0.19 1.15
       4.80 0.51 0.47 5.00 0.96 0.19 1.15
       4.85 0.51 0.47 5.00 0.96 0.19 1.15
       4.90 0.51 0.47 5.00 0.96 0.19 1.15
       4.95 0.51 0.47 5.00 0.96 0.19 1.15
       5.00 0.51 0.47 5.00 0.96 0.19 1.15
       5.05 0.51 0.47 5.00 0.96 0.19 1.15
       5.10 0.51 0.47 5.00 0.96 0.19 1.15
       5.15 0.51 0.47 5.00 0.96 0.19 1.15
       5.20 0.51 0.47 5.00 0.96 0.19 1.15
       5.25 0.51 0.47 5.00 0.96 0.19 1.15
       5.30 0.51 0.47 5.00 0.96 0.19 1.15
       5.35 0.51 0.47 5.00 0.96 0.19 1.15
       5.40 0.51 0.47 5.00 0.96 0.19 1.15
       5.45 0.51 0.47 5.00 0.96 0.19 1.15
       5.50 0.51 0.47 5.00 0.96 0.19 1.15
       5.55 0.51 0.47 5.00 0.96 0.19 1.15
       5.60 0.51 0.47 5.00 0.96 0.19 1.15
       5.65 0.51 0.47 5.00 0.96 0.19 1.15
       5.70 0.51 0.47 5.00 0.96 0.19 1.15
       5.75 0.51 0.47 5.00 0.96 0.19 1.15
       5.80 0.51 0.47 5.00 0.96 0.19 1.15
       5.85 0.51 0.47 5.00 0.96 0.19 1.15
       5.90 0.51 0.47 5.00 0.96 0.19 1.15
       5.95 0.51 0.47 5.00 0.96 0.19 1.15
       6.00 0.51 0.47 5.00 0.96 0.19 1.15
       6.05 0.51 0.47 5.00 0.96 0.19 1.15
       6.10 0.51 0.47 5.00 0.96 0.19 1.15
       6.15 0.51 0.47 5.00 0.96 0.19 1.15
       6.20 0.51 0.47 5.00 0.96 0.19 1.15



       6.25 0.51 0.47 5.00 0.96 0.19 1.15
       6.30 0.51 0.47 5.00 0.96 0.19 1.15
       6.35 0.51 0.47 5.00 0.96 0.19 1.15
       6.40 0.51 0.47 5.00 0.96 0.19 1.15
       6.45 0.51 0.47 5.00 0.96 0.19 1.15
       6.50 0.51 0.47 5.00 0.96 0.19 1.15
       6.55 0.51 0.47 5.00 0.96 0.19 1.15
       6.60 0.51 0.47 5.00 0.96 0.19 1.15
       6.65 0.51 0.47 5.00 0.96 0.19 1.15
       6.70 0.51 0.47 5.00 0.96 0.19 1.15
       6.75 0.51 0.47 5.00 0.96 0.19 1.14
       6.80 0.51 0.47 5.00 0.96 0.19 1.14
       6.85 0.51 0.47 5.00 0.96 0.19 1.14
       6.90 0.51 0.47 5.00 0.96 0.19 1.14
       6.95 0.51 0.47 5.00 0.96 0.19 1.14
       7.00 0.51 0.47 5.00 0.96 0.19 1.14
       7.05 0.51 0.47 5.00 0.96 0.19 1.14
       7.10 0.51 0.47 5.00 0.96 0.19 1.14
       7.15 0.51 0.47 5.00 0.96 0.19 1.14
       7.20 0.51 0.47 5.00 0.96 0.19 1.14
       7.25 0.51 0.47 5.00 0.96 0.19 1.14
       7.30 0.51 0.47 5.00 0.96 0.19 1.14
       7.35 0.51 0.47 5.00 0.96 0.19 1.14
       7.40 0.51 0.47 5.00 0.96 0.19 1.14
       7.45 0.51 0.47 5.00 0.96 0.19 1.14
       7.50 0.51 0.47 5.00 0.96 0.19 1.14
       7.55 0.51 0.47 5.00 0.96 0.19 1.14
       7.60 0.51 0.47 5.00 0.96 0.19 1.14
       7.65 0.51 0.47 5.00 0.96 0.19 1.14
       7.70 0.51 0.47 5.00 0.96 0.19 1.14
       7.75 0.51 0.47 5.00 0.96 0.18 1.14
       7.80 0.51 0.47 5.00 0.96 0.18 1.14
       7.85 0.51 0.47 5.00 0.96 0.18 1.14
       7.90 0.51 0.47 5.00 0.96 0.18 1.14
       7.95 0.51 0.47 5.00 0.96 0.18 1.14
       8.00 0.51 0.47 5.00 0.96 0.18 1.14
       8.05 0.51 0.47 5.00 0.96 0.18 1.14
       8.10 0.51 0.47 5.00 0.96 0.18 1.14
       8.15 0.51 0.47 5.00 0.96 0.18 1.14
       8.20 0.51 0.47 5.00 0.96 0.18 1.14
       8.25 0.51 0.47 5.00 0.96 0.18 1.14
       8.30 0.51 0.47 5.00 0.96 0.18 1.14
       8.35 0.51 0.47 5.00 0.96 0.18 1.14
       8.40 0.51 0.47 5.00 0.96 0.18 1.14
       8.45 0.51 0.47 5.00 0.96 0.18 1.14
       8.50 0.51 0.47 5.00 0.96 0.18 1.14
       8.55 0.51 0.47 5.00 0.96 0.18 1.14
       8.60 0.51 0.47 5.00 0.96 0.18 1.14
       8.65 0.51 0.47 5.00 0.96 0.18 1.14
       8.70 0.51 0.47 5.00 0.96 0.18 1.14



       8.75 0.51 0.47 5.00 0.96 0.18 1.14
       8.80 0.51 0.47 5.00 0.96 0.18 1.14
       8.85 0.51 0.47 5.00 0.96 0.18 1.14
       8.90 0.51 0.47 5.00 0.96 0.18 1.14
       8.95 0.51 0.47 5.00 0.96 0.18 1.13
       9.00 0.51 0.47 5.00 0.96 0.18 1.13
       9.05 0.51 0.47 5.00 0.96 0.18 1.13
       9.10 0.51 0.47 5.00 0.96 0.18 1.13
       9.15 0.51 0.47 5.00 0.96 0.18 1.13
       9.20 0.51 0.47 5.00 0.96 0.18 1.13
       9.25 0.51 0.47 5.00 0.96 0.18 1.13
       9.30 0.51 0.47 5.00 0.96 0.18 1.13
       9.35 0.51 0.47 5.00 0.96 0.17 1.13
       9.40 0.51 0.47 5.00 0.96 0.17 1.13
       9.45 0.51 0.47 5.00 0.96 0.17 1.13
       9.50 0.51 0.47 5.00 0.96 0.17 1.13
       9.55 0.51 0.47 5.00 0.96 0.17 1.13
       9.60 0.51 0.47 5.00 0.96 0.17 1.13
       9.65 0.51 0.47 5.00 0.96 0.17 1.13
       9.70 0.51 0.47 5.00 0.96 0.17 1.13
       9.75 0.51 0.47 5.00 0.96 0.17 1.13
       9.80 0.51 0.47 5.00 0.96 0.17 1.12
       9.85 0.51 0.47 5.00 0.96 0.17 1.12
       9.90 0.51 0.47 5.00 0.96 0.17 1.12
       9.95 0.51 0.47 5.00 0.96 0.17 1.12
       10.00 0.51 0.47 5.00 0.96 0.16 1.12
       10.05 0.51 0.47 5.00 0.96 0.16 1.12
       10.10 0.51 0.47 5.00 0.96 0.16 1.12
       10.15 0.51 0.47 5.00 0.96 0.16 1.12
       10.20 0.51 0.47 5.00 0.96 0.16 1.12
       10.25 0.51 0.47 5.00 0.96 0.16 1.12
       10.30 0.51 0.47 5.00 0.96 0.16 1.11
       10.35 0.51 0.47 5.00 0.96 0.16 1.11
       10.40 0.51 0.47 5.00 0.96 0.16 1.11
       10.45 0.51 0.47 5.00 0.96 0.15 1.11
       10.50 0.51 0.47 5.00 0.96 0.15 1.11
       10.55 0.51 0.47 5.00 0.96 0.15 1.11
       10.60 0.51 0.47 5.00 0.96 0.15 1.11
       10.65 0.51 0.47 5.00 0.96 0.15 1.11
       10.70 0.51 0.47 5.00 0.96 0.15 1.11
       10.75 0.51 0.47 5.00 0.96 0.15 1.11
       10.80 0.51 0.47 5.00 0.96 0.15 1.11
       10.85 0.51 0.47 5.00 0.96 0.15 1.10
       10.90 0.51 0.47 5.00 0.96 0.15 1.10
       10.95 0.51 0.47 5.00 0.96 0.15 1.10
       11.00 0.51 0.47 5.00 0.96 0.15 1.10
       11.05 0.51 0.47 5.00 0.96 0.14 1.10
       11.10 0.51 0.47 5.00 0.96 0.14 1.10
       11.15 0.51 0.47 5.00 0.96 0.14 1.10
       11.20 0.51 0.47 5.00 0.96 0.14 1.10



       11.25 0.51 0.47 5.00 0.96 0.14 1.10
       11.30 0.51 0.47 5.00 0.96 0.14 1.10
       11.35 0.51 0.47 5.00 0.96 0.14 1.10
       11.40 0.51 0.47 5.00 0.96 0.14 1.10
       11.45 0.51 0.47 5.00 0.96 0.14 1.10
       11.50 0.51 0.47 5.00 0.96 0.14 1.10
       11.55 0.51 0.47 5.00 0.96 0.14 1.09
       11.60 0.51 0.47 5.00 0.96 0.14 1.09
       11.65 0.51 0.47 5.00 0.96 0.14 1.09
       11.70 0.51 0.47 5.00 0.96 0.14 1.09
       11.75 0.51 0.47 5.00 0.96 0.14 1.09
       11.80 0.51 0.47 5.00 0.96 0.14 1.09
       11.85 0.51 0.47 5.00 0.96 0.13 1.09
       11.90 0.51 0.47 5.00 0.96 0.13 1.09
       11.95 0.51 0.47 5.00 0.96 0.13 1.09
       12.00 0.51 0.47 5.00 0.96 0.13 1.09
       12.05 0.51 0.47 5.00 0.96 0.13 1.09
       12.10 0.51 0.47 5.00 0.96 0.13 1.09
       12.15 0.51 0.47 5.00 0.96 0.13 1.09
       12.20 0.51 0.47 5.00 0.96 0.13 1.09
       12.25 0.51 0.47 5.00 0.96 0.13 1.09
       12.30 0.51 0.47 5.00 0.96 0.13 1.09
       12.35 0.51 0.47 5.00 0.96 0.13 1.09
       12.40 0.51 0.47 5.00 0.96 0.13 1.09
       12.45 0.51 0.47 5.00 0.96 0.13 1.09
       12.50 0.51 0.47 5.00 0.96 0.13 1.09
       12.55 0.51 0.47 5.00 0.96 0.13 1.09
       12.60 0.51 0.47 5.00 0.96 0.13 1.09
       12.65 0.51 0.47 5.00 0.96 0.13 1.09
       12.70 0.51 0.47 5.00 0.96 0.13 1.09
       12.75 0.51 0.47 5.00 0.96 0.13 1.09
       12.80 0.51 0.47 5.00 0.96 0.13 1.09
       12.85 0.51 0.47 5.00 0.96 0.13 1.09
       12.90 0.51 0.47 5.00 0.96 0.13 1.09
       12.95 0.51 0.47 5.00 0.96 0.13 1.09
       13.00 0.51 0.47 5.00 0.96 0.13 1.08
       13.05 0.51 0.47 5.00 0.96 0.13 1.08
       13.10 0.51 0.47 5.00 0.96 0.13 1.08
       13.15 0.51 0.47 5.00 0.96 0.13 1.08
       13.20 0.51 0.47 5.00 0.96 0.13 1.08
       13.25 0.51 0.47 5.00 0.96 0.13 1.08
       13.30 0.51 0.47 5.00 0.96 0.13 1.08
       13.35 0.51 0.47 5.00 0.96 0.13 1.08
       13.40 0.51 0.47 5.00 0.96 0.13 1.08
       13.45 0.51 0.47 5.00 0.96 0.13 1.08
       13.50 0.51 0.47 5.00 0.96 0.13 1.08
       13.55 0.51 0.47 5.00 0.96 0.13 1.08
       13.60 0.51 0.47 5.00 0.96 0.13 1.08
       13.65 0.51 0.47 5.00 0.96 0.12 1.08
       13.70 0.51 0.47 5.00 0.96 0.12 1.08



       13.75 0.51 0.46 5.00 0.96 0.12 1.08
       13.80 0.51 0.46 5.00 0.96 0.12 1.08
       13.85 0.51 0.46 5.00 0.96 0.12 1.08
       13.90 0.51 0.46 5.00 0.96 0.12 1.08
       13.95 0.51 0.46 5.00 0.96 0.12 1.08
       14.00 0.51 0.46 5.00 0.96 0.12 1.08
       14.05 0.51 0.46 5.00 0.96 0.12 1.08
       14.10 0.51 0.46 5.00 0.96 0.12 1.08
       14.15 0.51 0.46 5.00 0.96 0.12 1.08
       14.20 0.51 0.46 5.00 0.96 0.12 1.08
       14.25 0.51 0.46 5.00 0.96 0.12 1.08
       14.30 0.51 0.46 5.00 0.96 0.12 1.08
       14.35 0.51 0.46 5.00 0.96 0.12 1.08
       14.40 0.51 0.46 5.00 0.96 0.12 1.08
       14.45 0.51 0.46 5.00 0.96 0.12 1.08
       14.50 0.51 0.46 5.00 0.96 0.12 1.08
       14.55 0.51 0.46 5.00 0.96 0.12 1.08
       14.60 0.51 0.46 5.00 0.96 0.12 1.08
       14.65 0.51 0.46 5.00 0.96 0.12 1.08
       14.70 0.51 0.46 5.00 0.96 0.12 1.08
       14.75 0.51 0.46 5.00 0.96 0.12 1.08
       14.80 0.51 0.46 5.00 0.96 0.12 1.08
       14.85 0.51 0.46 5.00 0.96 0.12 1.07
       14.90 0.51 0.46 5.00 0.96 0.12 1.07
       14.95 0.51 0.46 5.00 0.96 0.12 1.07
       15.00 0.51 0.46 5.00 0.96 0.12 1.07
       15.05 0.51 0.46 5.00 0.96 0.12 1.07
       15.10 0.51 0.46 5.00 0.96 0.12 1.07
       15.15 0.51 0.46 5.00 0.96 0.12 1.07
       15.20 0.51 0.46 5.00 0.96 0.12 1.07
       15.25 0.51 0.46 5.00 0.96 0.12 1.07
       15.30 0.51 0.46 5.00 0.96 0.12 1.07
       15.35 0.51 0.46 5.00 0.96 0.12 1.07
       15.40 0.51 0.46 5.00 0.96 0.12 1.07
       15.45 0.51 0.46 5.00 0.96 0.12 1.07
       15.50 0.51 0.46 5.00 0.96 0.12 1.07
       15.55 0.51 0.46 5.00 0.96 0.11 1.07
       15.60 0.51 0.46 5.00 0.96 0.11 1.07
       15.65 0.51 0.46 5.00 0.96 0.11 1.07
       15.70 0.51 0.46 5.00 0.96 0.11 1.07
       15.75 0.51 0.46 5.00 0.96 0.11 1.07
       15.80 0.51 0.46 5.00 0.96 0.11 1.07
       15.85 0.51 0.46 5.00 0.96 0.11 1.07
       15.90 0.51 0.46 5.00 0.96 0.11 1.07
       15.95 0.51 0.46 5.00 0.96 0.11 1.07
       16.00 0.51 0.46 5.00 0.96 0.11 1.07
       16.05 0.51 0.46 5.00 0.96 0.11 1.07
       16.10 0.51 0.46 5.00 0.96 0.11 1.07
       16.15 0.51 0.46 5.00 0.96 0.11 1.07
       16.20 0.51 0.46 5.00 0.96 0.11 1.07



       16.25 0.51 0.46 5.00 0.96 0.11 1.07
       16.30 0.51 0.46 5.00 0.96 0.11 1.07
       16.35 0.51 0.46 5.00 0.96 0.11 1.07
       16.40 0.51 0.46 5.00 0.96 0.11 1.07
       16.45 0.51 0.46 5.00 0.96 0.11 1.07
       16.50 0.51 0.46 5.00 0.96 0.11 1.07
       16.55 0.51 0.46 5.00 0.96 0.11 1.07
       16.60 0.51 0.46 5.00 0.96 0.11 1.07
       16.65 0.51 0.46 5.00 0.96 0.11 1.06
       16.70 0.51 0.46 5.00 0.96 0.11 1.06
       16.75 0.51 0.46 5.00 0.96 0.11 1.06
       16.80 0.51 0.46 5.00 0.96 0.11 1.06
       16.85 0.51 0.46 5.00 0.96 0.11 1.06
       16.90 0.51 0.46 5.00 0.96 0.11 1.06
       16.95 0.51 0.46 5.00 0.96 0.11 1.06
       17.00 0.51 0.46 5.00 0.96 0.11 1.06
       17.05 0.51 0.46 5.00 0.96 0.11 1.06
       17.10 0.51 0.46 5.00 0.96 0.11 1.06
       17.15 0.51 0.46 5.00 0.96 0.10 1.06
       17.20 0.51 0.46 5.00 0.96 0.10 1.06
       17.25 0.51 0.46 5.00 0.96 0.10 1.06
       17.30 0.51 0.46 5.00 0.96 0.10 1.06
       17.35 0.51 0.46 5.00 0.96 0.10 1.06
       17.40 0.51 0.46 5.00 0.96 0.10 1.06
       17.45 0.51 0.46 5.00 0.96 0.10 1.06
       17.50 0.51 0.46 5.00 0.96 0.10 1.06
       17.55 0.51 0.46 5.00 0.96 0.10 1.06
       17.60 0.51 0.46 5.00 0.96 0.10 1.06
       17.65 0.51 0.46 5.00 0.96 0.10 1.06
       17.70 0.51 0.46 5.00 0.96 0.10 1.06
       17.75 0.51 0.46 5.00 0.96 0.10 1.06
       17.80 0.51 0.46 5.00 0.96 0.10 1.06
       17.85 0.51 0.46 5.00 0.96 0.10 1.06
       17.90 0.51 0.46 5.00 0.96 0.10 1.06
       17.95 0.51 0.46 5.00 0.96 0.10 1.06
       18.00 0.51 0.46 5.00 0.96 0.10 1.05
       18.05 0.51 0.46 5.00 0.96 0.10 1.05
       18.10 0.51 0.46 5.00 0.96 0.10 1.05
       18.15 0.51 0.46 5.00 0.96 0.10 1.05
       18.20 0.51 0.46 5.00 0.96 0.10 1.05
       18.25 0.51 0.46 5.00 0.96 0.10 1.05
       18.30 0.51 0.46 5.00 0.96 0.10 1.05
       18.35 0.51 0.46 5.00 0.96 0.10 1.05
       18.40 0.51 0.46 5.00 0.96 0.09 1.05
       18.45 0.51 0.46 5.00 0.96 0.09 1.05
       18.50 0.51 0.46 5.00 0.96 0.09 1.05
       18.55 0.51 0.46 5.00 0.96 0.09 1.05
       18.60 0.51 0.46 5.00 0.96 0.09 1.05
       18.65 0.51 0.46 5.00 0.96 0.09 1.05
       18.70 0.51 0.46 5.00 0.96 0.09 1.05



       18.75 0.51 0.46 5.00 0.96 0.09 1.05
       18.80 0.51 0.46 5.00 0.96 0.09 1.05
       18.85 0.51 0.46 5.00 0.96 0.09 1.05
       18.90 0.51 0.46 5.00 0.96 0.09 1.05
       18.95 0.51 0.46 5.00 0.96 0.09 1.05
       19.00 0.51 0.46 5.00 0.96 0.09 1.05
       19.05 0.51 0.46 5.00 0.96 0.09 1.05
       19.10 0.51 0.46 5.00 0.96 0.09 1.04
       19.15 0.51 0.46 5.00 0.96 0.09 1.04
       19.20 0.51 0.46 5.00 0.96 0.09 1.04
       19.25 0.51 0.46 5.00 0.96 0.09 1.04
       19.30 0.51 0.46 5.00 0.96 0.09 1.04
       19.35 0.51 0.46 5.00 0.96 0.09 1.04
       19.40 0.51 0.46 5.00 0.96 0.09 1.04
       19.45 0.51 0.46 5.00 0.96 0.08 1.04
       19.50 0.51 0.46 5.00 0.96 0.08 1.04
       19.55 0.51 0.46 5.00 0.96 0.08 1.04
       19.60 0.51 0.46 5.00 0.96 0.08 1.04
       19.65 0.51 0.46 5.00 0.96 0.08 1.04
       19.70 0.51 0.46 5.00 0.96 0.08 1.04
       19.75 0.51 0.46 5.00 0.96 0.08 1.04
       19.80 0.51 0.46 5.00 0.96 0.08 1.04
       19.85 0.51 0.46 5.00 0.96 0.08 1.04
       19.90 0.51 0.46 5.00 0.96 0.08 1.04
       19.95 0.51 0.46 5.00 0.96 0.08 1.04
       20.00 0.51 0.46 5.00 0.96 0.08 1.04
       20.05 0.51 0.46 5.00 0.96 0.08 1.03
       20.10 0.51 0.46 5.00 0.96 0.08 1.03
       20.15 0.51 0.46 5.00 0.96 0.08 1.03
       20.20 0.51 0.46 5.00 0.96 0.08 1.03
       20.25 0.51 0.46 5.00 0.96 0.08 1.03
       20.30 0.51 0.46 5.00 0.96 0.08 1.03
       20.35 0.51 0.46 5.00 0.96 0.07 1.03
       20.40 0.51 0.46 5.00 0.96 0.07 1.03
       20.45 0.51 0.46 5.00 0.96 0.07 1.03
       20.50 0.51 0.46 5.00 0.96 0.07 1.03
       20.55 0.51 0.46 5.00 0.96 0.07 1.03
       20.60 0.51 0.46 5.00 0.96 0.07 1.03
       20.65 0.51 0.46 5.00 0.96 0.07 1.03
       20.70 0.51 0.46 5.00 0.96 0.07 1.03
       20.75 0.51 0.46 5.00 0.96 0.07 1.03
       20.80 0.51 0.46 5.00 0.96 0.07 1.03
       20.85 0.51 0.46 5.00 0.96 0.07 1.02
       20.90 0.51 0.46 5.00 0.96 0.07 1.02
       20.95 0.51 0.46 5.00 0.96 0.07 1.02
       21.00 0.51 0.46 5.00 0.96 0.07 1.02
       21.05 0.51 0.46 5.00 0.96 0.07 1.02
       21.10 0.51 0.46 5.00 0.96 0.06 1.02
       21.15 0.51 0.46 5.00 0.96 0.06 1.02
       21.20 0.51 0.46 5.00 0.96 0.06 1.02



       21.25 0.51 0.46 5.00 0.96 0.06 1.02
       21.30 0.51 0.46 5.00 0.96 0.06 1.02
       21.35 0.51 0.46 5.00 0.96 0.06 1.02
       21.40 0.51 0.46 5.00 0.96 0.06 1.02
       21.45 0.51 0.46 5.00 0.96 0.06 1.02
       21.50 0.51 0.46 5.00 0.96 0.06 1.02
       21.55 0.51 0.46 5.00 0.96 0.06 1.01
       21.60 0.51 0.46 5.00 0.96 0.06 1.01
       21.65 0.51 0.46 5.00 0.96 0.06 1.01
       21.70 0.51 0.46 5.00 0.96 0.06 1.01
       21.75 0.51 0.46 5.00 0.96 0.06 1.01
       21.80 0.51 0.46 5.00 0.96 0.05 1.01
       21.85 0.51 0.46 5.00 0.96 0.05 1.01
       21.90 0.51 0.46 5.00 0.96 0.05 1.01
       21.95 0.51 0.46 5.00 0.96 0.05 1.01
       22.00 0.51 0.46 5.00 0.96 0.05 1.01
       22.05 0.51 0.46 5.00 0.96 0.05 1.01
       22.10 0.51 0.46 5.00 0.96 0.05 1.01
       22.15 0.51 0.46 5.00 0.96 0.05 1.01
       22.20 0.51 0.46 5.00 0.96 0.05 1.00
       22.25 0.51 0.46 5.00 0.96 0.05 1.00
       22.30 0.51 0.46 5.00 0.96 0.05 1.00
       22.35 0.51 0.46 5.00 0.96 0.05 1.00
       22.40 0.51 0.46 5.00 0.96 0.04 1.00
       22.45 0.51 0.46 5.00 0.96 0.04 1.00
       22.50 0.51 0.46 5.00 0.96 0.04 1.00
       22.55 0.51 0.46 5.00 0.96 0.04 1.00
       22.60 0.51 0.46 5.00 0.96 0.04 1.00
       22.65 0.51 0.45 5.00 0.96 0.04 1.00
       22.70 0.51 0.45 5.00 0.96 0.04 1.00
       22.75 0.51 0.45 5.00 0.96 0.04 1.00
       22.80 0.51 0.45 5.00 0.96 0.04 0.99
       22.85 0.51 0.45 5.00 0.96 0.04 0.99
       22.90 0.51 0.45 5.00 0.96 0.04 0.99
       22.95 0.51 0.45 5.00 0.96 0.04 0.99
       23.00 0.51 0.45 5.00 0.96 0.03 0.99
       23.05 0.51 0.45 5.00 0.96 0.03 0.99
       23.10 0.51 0.45 5.00 0.96 0.03 0.99
       23.15 0.51 0.45 5.00 0.96 0.03 0.99
       23.20 0.51 0.45 5.00 0.96 0.03 0.99
       23.25 0.51 0.45 5.00 0.96 0.03 0.99
       23.30 0.51 0.45 5.00 0.96 0.03 0.98
       23.35 0.51 0.45 5.00 0.96 0.03 0.98
       23.40 0.51 0.45 5.00 0.96 0.03 0.98
       23.45 0.51 0.45 5.00 0.96 0.03 0.98
       23.50 0.51 0.45 5.00 0.96 0.02 0.98
       23.55 0.51 0.45 5.00 0.96 0.02 0.98
       23.60 0.51 0.45 5.00 0.96 0.02 0.98
       23.65 0.51 0.45 5.00 0.96 0.02 0.98
       23.70 0.51 0.45 5.00 0.96 0.02 0.98



       23.75 0.51 0.45 5.00 0.96 0.02 0.98
       23.80 0.51 0.45 5.00 0.96 0.02 0.97
       23.85 0.51 0.45 5.00 0.96 0.02 0.97
       23.90 0.51 0.45 5.00 0.96 0.02 0.97
       23.95 0.51 0.45 5.00 0.96 0.01 0.97
       24.00 0.51 0.45 5.00 0.96 0.01 0.97
       24.05 0.51 0.45 5.00 0.96 0.01 0.97
       24.10 0.51 0.45 5.00 0.96 0.01 0.97
       24.15 0.51 0.45 5.00 0.96 0.01 0.97
       24.20 0.51 0.45 5.00 0.96 0.01 0.97
       24.25 0.51 0.45 5.00 0.96 0.01 0.97
       24.30 0.51 0.45 5.00 0.96 0.01 0.96
       24.35 0.51 0.45 5.00 0.96 0.01 0.96
       24.40 0.51 0.45 5.00 0.96 0.01 0.96
       24.45 0.51 0.45 5.00 0.96 0.01 0.96
       24.50 0.51 0.45 5.00 0.96 0.01 0.96
       24.55 0.51 0.45 5.00 0.96 0.01 0.96
       24.60 0.51 0.45 5.00 0.96 0.01 0.96
       24.65 0.51 0.45 5.00 0.96 0.00 0.96
       24.70 0.51 0.45 5.00 0.96 0.00 0.96
       24.75 0.51 0.45 5.00 0.96 0.00 0.96
       24.80 0.51 0.45 5.00 0.96 0.00 0.96
       24.85 0.51 0.45 5.00 0.96 0.00 0.96
       24.90 0.51 0.45 5.00 0.96 0.00 0.96
       24.95 0.51 0.45 5.00 0.96 0.00 0.96
       25.00 0.51 0.45 5.00 0.96 0.00 0.96
       25.05 0.51 0.45 1.12 0.96 0.00 0.96
       25.10 0.51 0.45 1.12 0.96 0.00 0.96
       25.15 0.51 0.45 1.12 0.96 0.00 0.96
       25.20 0.51 0.45 1.12 0.96 0.00 0.96
       25.25 0.51 0.45 1.12 0.96 0.00 0.96
       25.30 0.51 0.45 1.12 0.96 0.00 0.96
       25.35 0.51 0.46 1.12 0.96 0.00 0.96
       25.40 0.51 0.46 1.12 0.96 0.00 0.96
       25.45 0.51 0.46 1.11 0.96 0.00 0.96
       25.50 0.51 0.46 1.11 0.96 0.00 0.96
       25.55 0.51 0.46 1.11 0.96 0.00 0.96
       25.60 0.51 0.46 1.11 0.96 0.00 0.96
       25.65 0.51 0.46 1.11 0.96 0.00 0.96
       25.70 0.51 0.46 1.11 0.96 0.00 0.96
       25.75 0.51 0.46 1.11 0.96 0.00 0.96
       25.80 0.51 0.46 1.11 0.96 0.00 0.96
       25.85 0.51 0.46 1.10 0.96 0.00 0.96
       25.90 0.51 0.46 1.10 0.96 0.00 0.96
       25.95 0.51 0.46 1.10 0.96 0.00 0.96
       26.00 0.51 0.46 1.10 0.96 0.00 0.96
       26.05 0.51 0.46 1.10 0.96 0.00 0.96
       26.10 0.51 0.46 1.10 0.96 0.00 0.96
       26.15 0.51 0.46 1.10 0.96 0.00 0.96
       26.20 0.51 0.46 1.10 0.96 0.00 0.96



       26.25 0.51 0.46 1.10 0.96 0.00 0.96
       26.30 0.51 0.46 1.09 0.95 0.00 0.95
       26.35 0.51 0.47 1.09 0.95 0.00 0.95
       26.40 0.51 0.47 1.09 0.95 0.00 0.95
       26.45 0.51 0.47 1.09 0.95 0.00 0.95
       26.50 0.51 0.47 1.09 0.95 0.00 0.95
       26.55 0.51 0.47 1.09 0.95 0.00 0.95
       26.60 0.51 0.47 1.09 0.95 0.00 0.95
       26.65 0.51 0.47 1.09 0.95 0.00 0.95
       26.70 0.51 0.47 1.09 0.95 0.00 0.95
       26.75 0.51 0.47 1.08 0.95 0.00 0.95
       26.80 0.51 0.47 1.08 0.95 0.00 0.95
       26.85 0.51 0.47 1.08 0.95 0.00 0.95
       26.90 0.51 0.47 1.08 0.94 0.00 0.94
       26.95 0.51 0.47 1.08 0.94 0.00 0.94
       27.00 0.51 0.47 1.08 0.94 0.00 0.94
       27.05 0.51 0.47 1.08 0.94 0.00 0.94
       27.10 0.51 0.47 1.08 0.94 0.00 0.94
       27.15 0.51 0.47 1.08 0.94 0.00 0.94
       27.20 0.51 0.47 1.07 0.93 0.00 0.93
       27.25 0.51 0.47 1.07 0.93 0.00 0.93
       27.30 0.51 0.47 1.07 0.93 0.00 0.93
       27.35 0.51 0.47 1.07 0.93 0.00 0.93
       27.40 0.51 0.47 1.07 0.93 0.00 0.93
       27.45 0.51 0.48 1.07 0.92 0.00 0.92
       27.50 0.48 0.48 1.00 0.92 0.00 0.92
       27.55 0.45 0.48 0.95* 0.92 0.00 0.92
       27.60 0.43 0.48 0.91* 0.92 0.00 0.92
       27.65 0.42 0.48 0.88* 0.91 0.00 0.91
       27.70 0.41 0.48 0.86* 0.91 0.00 0.91
       27.75 0.40 0.48 0.84* 0.90 0.00 0.90
       27.80 0.40 0.48 0.83* 0.90 0.00 0.90
       27.85 0.39 0.48 0.81* 0.90 0.00 0.90
       27.90 0.51 0.48 1.06 0.89 0.00 0.89
       27.95 0.51 0.48 1.06 0.89 0.00 0.89
       28.00 0.51 0.48 1.06 0.89 0.00 0.89
       28.05 0.48 0.48 0.99* 0.88 0.00 0.88
       28.10 0.45 0.48 0.93* 0.88 0.00 0.88
       28.15 0.43 0.48 0.90* 0.88 0.00 0.88
       28.20 0.42 0.48 0.87* 0.87 0.00 0.87
       28.25 0.41 0.48 0.85* 0.87 0.00 0.87
       28.30 0.40 0.48 0.83* 0.87 0.00 0.87
       28.35 0.39 0.48 0.81* 0.86 0.00 0.86
       28.40 0.39 0.48 0.80* 0.86 0.00 0.86
       28.45 0.38 0.48 0.79* 0.85 0.00 0.85
       28.50 0.38 0.48 0.78* 0.85 0.00 0.85
       28.55 0.37 0.49 0.77* 0.84 0.00 0.84
       28.60 0.37 0.49 0.76* 0.83 0.00 0.83
       28.65 0.36 0.49 0.75* 0.83 0.00 0.83
       28.70 0.36 0.49 0.74* 0.82 0.00 0.82



       28.75 0.36 0.49 0.73* 0.82 0.00 0.82
       28.80 0.35 0.49 0.72* 0.81 0.00 0.81
       28.85 0.35 0.49 0.72* 0.80 0.00 0.80
       28.90 0.35 0.49 0.71* 0.80 0.00 0.80
       28.95 0.34 0.49 0.70* 0.79 0.00 0.79
       29.00 0.34 0.49 0.69* 0.78 0.00 0.78
       29.05 0.34 0.49 0.69* 0.78 0.00 0.78
       29.10 0.33 0.49 0.68* 0.77 0.00 0.77
       29.15 0.33 0.49 0.67* 0.76 0.00 0.76
       29.20 0.33 0.49 0.67* 0.75 0.00 0.75
       29.25 0.33 0.49 0.66* 0.75 0.00 0.75
       29.30 0.32 0.49 0.66* 0.74 0.00 0.74
       29.35 0.32 0.49 0.65* 0.73 0.00 0.73
       29.40 0.32 0.49 0.64* 0.72 0.00 0.72
       29.45 0.32 0.49 0.64* 0.71 0.00 0.71
       29.50 0.31 0.49 0.63* 0.70 0.00 0.70
       29.55 0.31 0.49 0.63* 0.70 0.00 0.70
       29.60 0.31 0.49 0.62* 0.69 0.00 0.69
       29.65 0.31 0.49 0.62* 0.68 0.00 0.68
       29.70 0.30 0.50 0.61* 0.67 0.00 0.67
       29.75 0.30 0.50 0.61* 0.66 0.00 0.66
       29.80 0.30 0.50 0.60* 0.65 0.00 0.65
       29.85 0.30 0.50 0.60* 0.64 0.00 0.64
       29.90 0.30 0.50 0.59* 0.63 0.00 0.63
       29.95 0.29 0.50 0.59* 0.62 0.00 0.62
       30.00 0.29 0.50 0.58* 0.61 0.00 0.61
       30.05 0.29 0.50 0.59* 0.60 0.00 0.60
       30.10 0.30 0.50 0.60* 0.59 0.00 0.59
       30.15 0.30 0.50 0.60* 0.58 0.00 0.58
       30.20 0.30 0.50 0.61* 0.57 0.00 0.57
       30.25 0.31 0.50 0.62* 0.56 0.00 0.56
       30.30 0.31 0.50 0.62* 0.55 0.00 0.55
       30.35 0.32 0.50 0.63* 0.54 0.00 0.54
       30.40 0.32 0.50 0.64* 0.53 0.00 0.53
       30.45 0.32 0.50 0.65* 0.53 0.00 0.53
       30.50 0.33 0.50 0.65* 0.52 0.00 0.52
       30.55 0.33 0.50 0.66* 0.51 0.00 0.51
       30.60 0.34 0.50 0.67* 0.50 0.00 0.50
       30.65 0.34 0.50 0.68* 0.49 0.00 0.49
       30.70 0.34 0.50 0.69* 0.49 0.00 0.49
       30.75 0.35 0.50 0.70* 0.48 0.00 0.48
       30.80 0.35 0.50 0.71* 0.47 0.00 0.47
       30.85 0.36 0.50 0.72* 0.47 0.00 0.47
       30.90 0.37 0.50 0.73* 0.46 0.00 0.46
       30.95 0.37 0.50 0.74* 0.45 0.00 0.45
       31.00 0.38 0.50 0.75* 0.45 0.00 0.45
       31.05 0.39 0.50 0.77* 0.44 0.00 0.44
       31.10 0.39 0.50 0.78* 0.44 0.00 0.44
       31.15 0.40 0.50 0.80* 0.43 0.00 0.43
       31.20 0.42 0.50 0.83* 0.43 0.00 0.43



       31.25 0.44 0.50 0.87* 0.42 0.00 0.42
       31.30 0.47 0.50 0.93* 0.42 0.00 0.42
       31.35 0.51 0.50 1.01 0.41 0.00 0.41
       31.40 0.51 0.50 1.01 0.41 0.00 0.41
       31.45 0.51 0.51 1.01 0.41 0.00 0.41
       31.50 0.51 0.51 1.01 0.41 0.00 0.41
       31.55 0.51 0.51 1.01 0.40 0.00 0.40
       31.60 0.51 0.51 1.01 0.40 0.00 0.40
       31.65 0.51 0.51 1.00 0.40 0.00 0.40
       31.70 0.51 0.51 1.00 0.40 0.00 0.40
       31.75 0.51 0.51 1.00 0.40 0.00 0.40
       31.80 0.51 0.51 1.00 0.40 0.00 0.40
       31.85 0.51 0.51 1.00 0.39 0.00 0.39
       31.90 0.51 0.51 1.00 0.39 0.00 0.39
       31.95 0.51 0.51 1.00 0.39 0.00 0.39
       32.00 0.51 0.51 1.00 0.39 0.00 0.39
       32.05 0.51 0.51 1.00 0.39 0.00 0.39
       32.10 0.51 0.51 1.00 0.39 0.00 0.39
       32.15 0.51 0.51 1.00 0.39 0.00 0.39
       32.20 0.51 0.51 1.00* 0.39 0.00 0.39
       32.25 0.51 0.51 1.00* 0.39 0.00 0.39
       32.30 0.51 0.51 1.00* 0.39 0.00 0.39
       32.35 0.51 0.51 1.00* 0.38 0.00 0.38
       32.40 0.51 0.51 1.00* 0.38 0.00 0.38
       32.45 0.51 0.51 1.00* 0.38 0.00 0.38
       32.50 0.51 0.51 1.00* 0.38 0.00 0.38
       32.55 0.51 0.51 1.00* 0.38 0.00 0.38
       32.60 0.51 0.51 1.00 0.38 0.00 0.38
       32.65 0.51 0.51 1.00 0.38 0.00 0.38
       32.70 0.51 0.51 1.00 0.38 0.00 0.38
       32.75 0.51 0.51 1.00 0.38 0.00 0.38
       32.80 0.51 0.51 1.00* 0.38 0.00 0.38
       32.85 0.51 0.51 1.00* 0.38 0.00 0.38
       32.90 0.51 0.51 1.00* 0.38 0.00 0.38
       32.95 0.51 0.51 1.00* 0.38 0.00 0.38
       33.00 0.51 0.51 1.00* 0.38 0.00 0.38
       33.05 0.51 0.51 1.00* 0.38 0.00 0.38
       33.10 0.51 0.51 1.00* 0.38 0.00 0.38
       33.15 0.51 0.51 1.00* 0.38 0.00 0.38
       33.20 0.51 0.51 0.99* 0.38 0.00 0.38
       33.25 0.51 0.51 0.99* 0.38 0.00 0.38
       33.30 0.51 0.51 0.99* 0.38 0.00 0.38
       33.35 0.51 0.51 0.99* 0.38 0.00 0.38
       33.40 0.51 0.51 0.99* 0.38 0.00 0.38
       33.45 0.51 0.51 0.99* 0.38 0.00 0.38
       33.50 0.51 0.51 0.99* 0.38 0.00 0.38
       33.55 0.51 0.51 0.99* 0.38 0.00 0.38
       33.60 0.51 0.51 0.99* 0.38 0.00 0.38
       33.65 0.51 0.51 0.99* 0.38 0.00 0.38
       33.70 0.51 0.51 0.99* 0.38 0.00 0.38



       33.75 0.51 0.51 0.99* 0.38 0.00 0.38
       33.80 0.51 0.52 0.99* 0.38 0.00 0.38
       33.85 0.51 0.52 0.99* 0.38 0.00 0.38
       33.90 0.51 0.52 0.99* 0.38 0.00 0.38
       33.95 0.51 0.52 0.99* 0.38 0.00 0.38
       34.00 0.51 0.52 0.99* 0.38 0.00 0.38
       34.05 0.51 0.52 0.98* 0.38 0.00 0.38
       34.10 0.51 0.52 0.98* 0.38 0.00 0.38
       34.15 0.51 0.52 0.98* 0.38 0.00 0.38
       34.20 0.51 0.52 0.98* 0.38 0.00 0.38
       34.25 0.51 0.52 0.98* 0.38 0.00 0.38
       34.30 0.51 0.52 0.98* 0.38 0.00 0.38
       34.35 0.51 0.52 0.98* 0.38 0.00 0.38
       34.40 0.51 0.52 0.98* 0.38 0.00 0.38
       34.45 0.51 0.52 0.98* 0.38 0.00 0.38
       34.50 0.51 0.52 0.98* 0.38 0.00 0.38
       34.55 0.51 0.52 0.98* 0.38 0.00 0.38
       34.60 0.51 0.52 0.98* 0.38 0.00 0.38
       34.65 0.51 0.52 0.98* 0.38 0.00 0.38
       34.70 0.51 0.52 0.98* 0.38 0.00 0.38
       34.75 0.51 0.52 0.98* 0.38 0.00 0.38
       34.80 0.51 0.52 0.98* 0.38 0.00 0.38
       34.85 0.51 0.52 0.98* 0.38 0.00 0.38
       34.90 0.51 0.52 0.97* 0.38 0.00 0.38
       34.95 0.51 0.52 0.97* 0.38 0.00 0.38
       35.00 0.51 0.52 0.97* 0.38 0.00 0.38
       35.05 0.51 0.52 0.97* 0.38 0.00 0.38
       35.10 0.51 0.52 0.97* 0.38 0.00 0.38
       35.15 0.51 0.52 0.97* 0.38 0.00 0.38
       35.20 0.51 0.52 0.97* 0.38 0.00 0.38
       35.25 0.50 0.52 0.97* 0.38 0.00 0.38
       35.30 0.50 0.52 0.97* 0.38 0.00 0.38
       35.35 0.50 0.52 0.97* 0.38 0.00 0.38
       35.40 0.50 0.52 0.97* 0.38 0.00 0.38
       35.45 0.50 0.52 0.97* 0.38 0.00 0.38
       35.50 0.50 0.52 0.97* 0.38 0.00 0.38
       35.55 0.50 0.52 0.97* 0.38 0.00 0.38
       35.60 0.50 0.52 0.97* 0.38 0.00 0.38
       35.65 0.50 0.52 0.97* 0.38 0.00 0.38
       35.70 0.50 0.52 0.97* 0.38 0.00 0.38
       35.75 0.50 0.52 0.97* 0.38 0.00 0.38
       35.80 0.50 0.52 0.97* 0.38 0.00 0.38
       35.85 0.50 0.52 0.96* 0.38 0.00 0.38
       35.90 0.50 0.52 0.96* 0.38 0.00 0.38
       35.95 0.50 0.52 0.96* 0.38 0.00 0.38
       36.00 0.50 0.52 0.96* 0.38 0.00 0.38
       36.05 0.50 0.52 0.96* 0.38 0.00 0.38
       36.10 0.50 0.52 0.96* 0.38 0.00 0.38
       36.15 0.50 0.52 0.96* 0.38 0.00 0.38
       36.20 0.50 0.52 0.96* 0.38 0.00 0.38



       36.25 0.50 0.52 0.96* 0.38 0.00 0.38
       36.30 0.50 0.52 0.96* 0.38 0.00 0.38
       36.35 0.50 0.52 0.96* 0.38 0.00 0.38
       36.40 0.50 0.52 0.96* 0.38 0.00 0.38
       36.45 0.50 0.52 0.96* 0.38 0.00 0.38
       36.50 0.50 0.52 0.96* 0.38 0.00 0.38
       36.55 0.50 0.52 0.96* 0.38 0.00 0.38
       36.60 0.50 0.52 0.96* 0.38 0.00 0.38
       36.65 0.50 0.52 0.96* 0.38 0.00 0.38
       36.70 0.50 0.52 0.96* 0.38 0.00 0.38
       36.75 0.50 0.52 0.96* 0.38 0.00 0.38
       36.80 0.50 0.52 0.96* 0.38 0.00 0.38
       36.85 0.50 0.52 0.96* 0.38 0.00 0.38
       36.90 0.50 0.52 0.95* 0.38 0.00 0.38
       36.95 0.50 0.52 0.95* 0.38 0.00 0.38
       37.00 0.50 0.52 0.95* 0.38 0.00 0.38
       37.05 0.50 0.52 0.95* 0.38 0.00 0.38
       37.10 0.50 0.53 0.95* 0.38 0.00 0.38
       37.15 0.50 0.53 0.95* 0.38 0.00 0.38
       37.20 0.50 0.53 0.95* 0.38 0.00 0.38
       37.25 0.50 0.53 0.95* 0.38 0.00 0.38
       37.30 0.50 0.53 0.95* 0.38 0.00 0.38
       37.35 0.50 0.53 0.95* 0.38 0.00 0.38
       37.40 0.50 0.53 0.95* 0.38 0.00 0.38
       37.45 0.50 0.53 0.95* 0.38 0.00 0.38
       37.50 0.50 0.53 0.95* 0.38 0.00 0.38
       37.55 0.50 0.53 0.95* 0.38 0.00 0.38
       37.60 0.50 0.53 0.95* 0.38 0.00 0.38
       37.65 0.50 0.53 0.95* 0.38 0.00 0.38
       37.70 0.50 0.53 0.95* 0.38 0.00 0.38
       37.75 0.50 0.53 0.95* 0.38 0.00 0.38
       37.80 0.50 0.53 0.95* 0.38 0.00 0.38
       37.85 0.50 0.53 0.95* 0.38 0.00 0.38
       37.90 0.50 0.53 0.95* 0.38 0.00 0.38
       37.95 0.50 0.53 0.95* 0.38 0.00 0.38
       38.00 0.50 0.53 0.94* 0.38 0.00 0.38
       38.05 0.50 0.53 0.94* 0.38 0.00 0.38
       38.10 0.50 0.53 0.94* 0.38 0.00 0.38
       38.15 0.50 0.53 0.94* 0.38 0.00 0.38
       38.20 0.50 0.53 0.94* 0.38 0.00 0.38
       38.25 0.50 0.53 0.94* 0.38 0.00 0.38
       38.30 0.50 0.53 0.94* 0.38 0.00 0.38
       38.35 0.50 0.53 0.94* 0.38 0.00 0.38
       38.40 0.50 0.53 0.94* 0.37 0.00 0.37
       38.45 0.50 0.53 0.94* 0.37 0.00 0.37
       38.50 0.50 0.53 0.94* 0.37 0.00 0.37
       38.55 0.50 0.53 0.94* 0.37 0.00 0.37
       38.60 0.50 0.53 0.94* 0.37 0.00 0.37
       38.65 0.50 0.53 0.94* 0.37 0.00 0.37
       38.70 0.50 0.53 0.94* 0.36 0.00 0.36



       38.75 0.50 0.53 0.94* 0.36 0.00 0.36
       38.80 0.50 0.53 0.94* 0.36 0.00 0.36
       38.85 0.50 0.53 0.94* 0.36 0.00 0.36
       38.90 0.50 0.53 0.94* 0.35 0.00 0.35
       38.95 0.50 0.53 0.94* 0.35 0.00 0.35
       39.00 0.50 0.53 0.94* 0.35 0.00 0.35
       39.05 0.50 0.53 0.94* 0.34 0.00 0.34
       39.10 0.50 0.53 0.94* 0.34 0.00 0.34
       39.15 0.48 0.53 0.90* 0.34 0.00 0.34
       39.20 0.44 0.53 0.84* 0.33 0.00 0.33
       39.25 0.42 0.53 0.80* 0.33 0.00 0.33
       39.30 0.41 0.53 0.77* 0.33 0.00 0.33
       39.35 0.40 0.53 0.75* 0.32 0.00 0.32
       39.40 0.39 0.53 0.74* 0.32 0.00 0.32
       39.45 0.38 0.53 0.72* 0.31 0.00 0.31
       39.50 0.38 0.53 0.71* 0.30 0.00 0.30
       39.55 0.37 0.53 0.70* 0.30 0.00 0.30
       39.60 0.36 0.53 0.69* 0.29 0.00 0.29
       39.65 0.36 0.53 0.68* 0.28 0.00 0.28
       39.70 0.36 0.53 0.67* 0.28 0.00 0.28
       39.75 0.35 0.53 0.66* 0.27 0.00 0.27
       39.80 0.35 0.53 0.65* 0.26 0.00 0.26
       39.85 0.34 0.53 0.65* 0.26 0.00 0.26
       39.90 0.34 0.53 0.64* 0.25 0.00 0.25
       39.95 0.34 0.53 0.63* 0.24 0.00 0.24
       40.00 0.33 0.53 0.63* 0.23 0.00 0.23
       40.05 0.34 0.53 0.64* 0.23 0.00 0.23
       40.10 0.34 0.53 0.65* 0.22 0.00 0.22
       40.15 0.35 0.53 0.66* 0.21 0.00 0.21
       40.20 0.35 0.53 0.67* 0.20 0.00 0.20
       40.25 0.36 0.53 0.68* 0.20 0.00 0.20
       40.30 0.37 0.53 0.70* 0.19 0.00 0.19
       40.35 0.38 0.53 0.71* 0.18 0.00 0.18
       40.40 0.39 0.53 0.73* 0.18 0.00 0.18
       40.45 0.40 0.53 0.76* 0.17 0.00 0.17
       40.50 0.42 0.53 0.79* 0.17 0.00 0.17
       40.55 0.46 0.53 0.86* 0.16 0.00 0.16
       40.60 0.49 0.53 0.93* 0.16 0.00 0.16
       40.65 0.49 0.53 0.92* 0.15 0.00 0.15
       40.70 0.49 0.53 0.92* 0.15 0.00 0.15
       40.75 0.49 0.53 0.92* 0.15 0.00 0.15
       40.80 0.49 0.53 0.92* 0.15 0.00 0.15
       40.85 0.49 0.53 0.92* 0.14 0.00 0.14
       40.90 0.49 0.53 0.92* 0.14 0.00 0.14
       40.95 0.49 0.53 0.92* 0.14 0.00 0.14
       41.00 0.49 0.53 0.92* 0.14 0.00 0.14
       41.05 0.49 0.53 0.92* 0.13 0.00 0.13
       41.10 0.49 0.53 0.92* 0.13 0.00 0.13
       41.15 0.49 0.53 0.92* 0.13 0.00 0.13
       41.20 0.49 0.53 0.92* 0.13 0.00 0.13



       41.25 0.49 0.53 0.92* 0.13 0.00 0.13
       41.30 0.49 0.53 0.92* 0.13 0.00 0.13
       41.35 0.49 0.53 0.92* 0.13 0.00 0.13
       41.40 0.49 0.53 0.92* 0.12 0.00 0.12
       41.45 0.49 0.53 0.92* 0.12 0.00 0.12
       41.50 0.49 0.53 0.92* 0.12 0.00 0.12
       41.55 0.49 0.53 0.92* 0.12 0.00 0.12
       41.60 0.49 0.53 0.92* 0.12 0.00 0.12
       41.65 0.49 0.53 0.92* 0.12 0.00 0.12
       41.70 0.49 0.53 0.92* 0.12 0.00 0.12
       41.75 0.49 0.53 0.92* 0.12 0.00 0.12
       41.80 0.49 0.53 0.92* 0.12 0.00 0.12
       41.85 0.49 0.53 0.92* 0.12 0.00 0.12
       41.90 0.49 0.53 0.92* 0.12 0.00 0.12
       41.95 0.49 0.53 0.92* 0.12 0.00 0.12
       42.00 0.49 0.53 0.92* 0.12 0.00 0.12
       42.05 0.49 0.53 0.92* 0.12 0.00 0.12
       42.10 0.49 0.53 0.92* 0.12 0.00 0.12
       42.15 0.49 0.53 0.92* 0.12 0.00 0.12
       42.20 0.49 0.53 0.92* 0.12 0.00 0.12
       42.25 0.49 0.53 0.92* 0.12 0.00 0.12
       42.30 0.49 0.53 0.91* 0.12 0.00 0.12
       42.35 0.49 0.53 0.91* 0.12 0.00 0.12
       42.40 0.49 0.53 0.91* 0.12 0.00 0.12
       42.45 0.49 0.53 0.91* 0.12 0.00 0.12
       42.50 0.49 0.53 0.91* 0.12 0.00 0.12
       42.55 0.49 0.53 0.91* 0.12 0.00 0.12
       42.60 0.49 0.53 0.91* 0.12 0.00 0.12
       42.65 0.49 0.53 0.91* 0.12 0.00 0.12
       42.70 0.49 0.53 0.91* 0.12 0.00 0.12
       42.75 0.49 0.53 0.91* 0.12 0.00 0.12
       42.80 0.49 0.53 0.91* 0.12 0.00 0.12
       42.85 0.49 0.53 0.91* 0.12 0.00 0.12
       42.90 0.49 0.53 0.91* 0.12 0.00 0.12
       42.95 0.49 0.53 0.91* 0.12 0.00 0.12
       43.00 0.49 0.53 0.91* 0.12 0.00 0.12
       43.05 0.49 0.53 0.91* 0.12 0.00 0.12
       43.10 0.49 0.53 0.91* 0.12 0.00 0.12
       43.15 0.49 0.53 0.91* 0.12 0.00 0.12
       43.20 0.49 0.53 0.91* 0.12 0.00 0.12
       43.25 0.49 0.53 0.91* 0.12 0.00 0.12
       43.30 0.49 0.53 0.91* 0.12 0.00 0.12
       43.35 0.49 0.53 0.91* 0.12 0.00 0.12
       43.40 0.48 0.53 0.91* 0.12 0.00 0.12
       43.45 0.48 0.53 0.91* 0.12 0.00 0.12
       43.50 0.48 0.53 0.91* 0.12 0.00 0.12
       43.55 0.48 0.53 0.91* 0.12 0.00 0.12
       43.60 0.48 0.53 0.91* 0.12 0.00 0.12
       43.65 0.48 0.53 0.91* 0.12 0.00 0.12
       43.70 0.48 0.53 0.91* 0.12 0.00 0.12



       43.75 0.48 0.53 0.91* 0.12 0.00 0.12
       43.80 0.48 0.53 0.91* 0.12 0.00 0.12
       43.85 0.48 0.53 0.91* 0.12 0.00 0.12
       43.90 0.48 0.53 0.91* 0.12 0.00 0.12
       43.95 0.48 0.53 0.91* 0.12 0.00 0.12
       44.00 0.48 0.53 0.91* 0.12 0.00 0.12
       44.05 0.48 0.53 0.91* 0.12 0.00 0.12
       44.10 0.48 0.53 0.91* 0.12 0.00 0.12
       44.15 0.48 0.53 0.91* 0.12 0.00 0.12
       44.20 0.48 0.53 0.91* 0.12 0.00 0.12
       44.25 0.48 0.53 0.91* 0.12 0.00 0.12
       44.30 0.48 0.53 0.90* 0.12 0.00 0.12
       44.35 0.48 0.53 0.90* 0.12 0.00 0.12
       44.40 0.48 0.53 0.90* 0.12 0.00 0.12
       44.45 0.48 0.53 0.90* 0.12 0.00 0.12
       44.50 0.48 0.53 0.90* 0.12 0.00 0.12
       44.55 0.48 0.53 0.90* 0.12 0.00 0.12
       44.60 0.48 0.53 0.90* 0.12 0.00 0.12
       44.65 0.48 0.53 0.90* 0.12 0.00 0.12
       44.70 0.48 0.53 0.90* 0.12 0.00 0.12
       44.75 0.48 0.53 0.90* 0.12 0.00 0.12
       44.80 0.48 0.53 0.90* 0.12 0.00 0.12
       44.85 0.48 0.53 0.90* 0.12 0.00 0.12
       44.90 0.48 0.53 0.90* 0.12 0.00 0.12
       44.95 0.48 0.53 0.90* 0.12 0.00 0.12
       45.00 0.48 0.53 0.90* 0.12 0.00 0.12
       45.05 0.48 0.53 0.90* 0.12 0.00 0.12
       45.10 0.48 0.53 0.90* 0.12 0.00 0.12
       45.15 0.48 0.53 0.90* 0.12 0.00 0.12
       45.20 0.48 0.53 0.90* 0.12 0.00 0.12
       45.25 0.48 0.53 0.90* 0.12 0.00 0.12
       45.30 0.48 0.53 0.90* 0.12 0.00 0.12
       45.35 0.48 0.53 0.90* 0.12 0.00 0.12
       45.40 0.48 0.53 0.90* 0.12 0.00 0.12
       45.45 0.48 0.53 0.90* 0.12 0.00 0.12
       45.50 0.48 0.53 0.90* 0.12 0.00 0.12
       45.55 0.48 0.53 0.90* 0.12 0.00 0.12
       45.60 0.48 0.53 0.90* 0.12 0.00 0.12
       45.65 0.48 0.53 0.90* 0.12 0.00 0.12
       45.70 0.48 0.53 0.90* 0.12 0.00 0.12
       45.75 0.48 0.53 0.90* 0.12 0.00 0.12
       45.80 0.48 0.53 0.90* 0.12 0.00 0.12
       45.85 0.48 0.53 0.90* 0.12 0.00 0.12
       45.90 0.48 0.53 0.90* 0.12 0.00 0.12
       45.95 0.48 0.53 0.90* 0.12 0.00 0.12
       46.00 0.48 0.53 0.90* 0.12 0.00 0.12
       46.05 0.48 0.53 0.90* 0.12 0.00 0.12
       46.10 0.48 0.53 0.90* 0.12 0.00 0.12
       46.15 0.48 0.53 0.90* 0.12 0.00 0.12
       46.20 0.48 0.53 0.90* 0.12 0.00 0.12



       46.25 0.48 0.53 0.90* 0.12 0.00 0.12
       46.30 0.48 0.53 0.90* 0.12 0.00 0.12
       46.35 0.48 0.53 0.90* 0.12 0.00 0.12
       46.40 0.48 0.53 0.90* 0.12 0.00 0.12
       46.45 0.48 0.53 0.90* 0.12 0.00 0.12
       46.50 0.48 0.53 0.90* 0.12 0.00 0.12
       46.55 0.48 0.53 0.90* 0.12 0.00 0.12
       46.60 0.48 0.53 0.90* 0.12 0.00 0.12
       46.65 0.48 0.53 0.90* 0.12 0.00 0.12
       46.70 0.48 0.53 0.90* 0.12 0.00 0.12
       46.75 0.48 0.53 0.90* 0.12 0.00 0.12
       46.80 0.48 0.53 0.90* 0.12 0.00 0.12
       46.85 0.48 0.53 0.90* 0.12 0.00 0.12
       46.90 0.48 0.53 0.90* 0.12 0.00 0.12
       46.95 0.48 0.53 0.90* 0.12 0.00 0.12
       47.00 0.48 0.53 0.89* 0.12 0.00 0.12
       47.05 0.48 0.53 0.89* 0.12 0.00 0.12
       47.10 0.48 0.53 0.89* 0.12 0.00 0.12
       47.15 0.48 0.53 0.89* 0.12 0.00 0.12
       47.20 0.48 0.53 0.89* 0.12 0.00 0.12
       47.25 0.48 0.53 0.89* 0.12 0.00 0.12
       47.30 0.48 0.53 0.89* 0.12 0.00 0.12
       47.35 0.48 0.53 0.89* 0.12 0.00 0.12
       47.40 0.48 0.53 0.89* 0.12 0.00 0.12
       47.45 0.47 0.53 0.89* 0.12 0.00 0.12
       47.50 0.47 0.53 0.89* 0.12 0.00 0.12
       47.55 0.47 0.53 0.89* 0.12 0.00 0.12
       47.60 0.47 0.53 0.89* 0.12 0.00 0.12
       47.65 0.47 0.53 0.89* 0.12 0.00 0.12
       47.70 0.47 0.53 0.89* 0.12 0.00 0.12
       47.75 0.47 0.53 0.89* 0.12 0.00 0.12
       47.80 0.47 0.53 0.89* 0.12 0.00 0.12
       47.85 0.47 0.53 0.89* 0.12 0.00 0.12
       47.90 0.47 0.53 0.89* 0.12 0.00 0.12
       47.95 0.47 0.53 0.89* 0.12 0.00 0.12
       48.00 0.47 0.53 0.89* 0.12 0.00 0.12
       48.05 0.47 0.53 0.89* 0.12 0.00 0.12
       48.10 0.47 0.53 0.89* 0.12 0.00 0.12
       48.15 0.47 0.53 0.89* 0.12 0.00 0.12
       48.20 0.47 0.53 0.89* 0.12 0.00 0.12
       48.25 0.47 0.53 0.89* 0.12 0.00 0.12
       48.30 0.47 0.53 0.89* 0.12 0.00 0.12
       48.35 0.47 0.53 0.89* 0.12 0.00 0.12
       48.40 0.47 0.53 0.89* 0.12 0.00 0.12
       48.45 0.47 0.53 0.89* 0.12 0.00 0.12
       48.50 0.47 0.53 0.89* 0.12 0.00 0.12
       48.55 0.47 0.53 0.89* 0.12 0.00 0.12
       48.60 0.47 0.53 0.89* 0.12 0.00 0.12
       48.65 0.47 0.53 0.89* 0.12 0.00 0.12
       48.70 0.47 0.53 0.89* 0.12 0.00 0.12



       48.75 0.47 0.53 0.89* 0.12 0.00 0.12
       48.80 0.47 0.53 0.89* 0.12 0.00 0.12
       48.85 0.47 0.53 0.89* 0.12 0.00 0.12
       48.90 0.47 0.53 0.89* 0.12 0.00 0.12
       48.95 0.47 0.53 0.89* 0.12 0.00 0.12
       49.00 0.47 0.53 0.89* 0.12 0.00 0.12
       49.05 0.47 0.53 0.89* 0.12 0.00 0.12
       49.10 0.47 0.53 0.89* 0.12 0.00 0.12
       49.15 0.47 0.53 0.89* 0.12 0.00 0.12
       49.20 0.47 0.53 0.89* 0.12 0.00 0.12
       49.25 0.47 0.53 0.89* 0.12 0.00 0.12
       49.30 0.47 0.53 0.89* 0.12 0.00 0.12
       49.35 0.47 0.53 0.89* 0.11 0.00 0.11
       49.40 0.47 0.53 0.89* 0.11 0.00 0.11
       49.45 0.47 0.53 0.89* 0.11 0.00 0.11
       49.50 0.47 0.53 0.89* 0.11 0.00 0.11
       49.55 0.47 0.53 0.89* 0.11 0.00 0.11
       49.60 0.47 0.53 0.89* 0.10 0.00 0.10
       49.65 0.47 0.53 0.89* 0.10 0.00 0.10
       49.70 0.47 0.53 0.89* 0.10 0.00 0.10
       49.75 0.47 0.53 0.89* 0.10 0.00 0.10
       49.80 0.47 0.53 0.89* 0.09 0.00 0.09
       49.85 0.47 0.53 0.89* 0.09 0.00 0.09
       49.90 0.47 0.53 0.89* 0.09 0.00 0.09
       49.95 0.47 0.53 0.89* 0.08 0.00 0.08
       50.00 0.47 0.53 0.89* 0.08 0.00 0.08
       50.05 0.47 0.53 0.89* 0.08 0.00 0.08
       50.10 0.47 0.53 0.89* 0.07 0.00 0.07
       50.15 0.47 0.53 0.89* 0.07 0.00 0.07
       50.20 0.47 0.53 0.89* 0.07 0.00 0.07
       50.25 0.47 0.53 0.89* 0.06 0.00 0.06
       50.30 0.47 0.53 0.89* 0.06 0.00 0.06
       50.35 0.47 0.53 0.89* 0.05 0.00 0.05
       50.40 0.47 0.53 0.89* 0.05 0.00 0.05
       50.45 0.46 0.53 0.88* 0.05 0.00 0.05
       50.50 0.46 0.53 0.87* 0.04 0.00 0.04
       50.55 0.45 0.53 0.86* 0.04 0.00 0.04
       50.60 0.45 0.53 0.85* 0.04 0.00 0.04
       50.65 0.44 0.53 0.84* 0.03 0.00 0.03
       50.70 0.44 0.53 0.83* 0.03 0.00 0.03
       50.75 0.43 0.53 0.82* 0.02 0.00 0.02
       50.80 0.43 0.53 0.82* 0.02 0.00 0.02
       50.85 0.43 0.53 0.81* 0.01 0.00 0.01
       50.90 0.42 0.53 0.80* 0.01 0.00 0.01
       50.95 0.42 0.53 0.80* 0.00 0.00 0.00
       51.00 0.42 0.53 0.79* 0.00 0.00 0.00
 _______________________________________________________
 * F.S.<1, Liquefaction Potential Zone
   (F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)



  Units: Unit: qc, fs, Stress or Pressure = atm (1.0581tsf); Unit Weight = 

pcf; Depth = ft; Settlement = in. 
 

____________________________________________________________________________________
 1 atm (atmosphere) = 1 tsf (ton/ft2)
   CRRm  Cyclic resistance ratio from soils
   CSRsf Cyclic stress ratio induced by a given earthquake (with user

request factor of safety)
   F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf
   S_sat Settlement from saturated sands
   S_dry Settlement from Unsaturated Sands
   S_all Total Settlement from Saturated and Unsaturated Sands
   NoLiq No-Liquefy Soils
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Sladden Engineering

SEISMIC SETTLEMENT ANALYSIS
The Ranch at Madison

544-22319 Plate A-1

Hole No.=BH-5    Water Depth=25 ft    Surface Elev.=-15 Magnitude=7.45

Acceleration=0.739g
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************************************************************************************

*******************

                                          LIQUEFACTION ANALYSIS SUMMARY             

  

                                         Copyright by CivilTech Software     

                                               www.civiltech.com                 

    

************************************************************************************

*******************
 Font: Courier New, Regular, Size 8 is recommended for this report.
   Licensed to , 12/2/2025 9:57:44 AM

 Input File Name: D:\Liquefy5\544-22319 BH-5.liq
 Title:  The Ranch at Madison
 Subtitle:  544-22319

 Surface Elev.=-15
 Hole No.=BH-5
 Depth of Hole= 51.00 ft
 Water Table during Earthquake= 25.00 ft
 Water Table during In-Situ Testing= 51.00 ft
 Max. Acceleration= 0.74 g
 Earthquake Magnitude= 7.45

 Input Data:
 Surface Elev.=-15
 Hole No.=BH-5
 Depth of Hole=51.00 ft
 Water Table during Earthquake= 25.00 ft
 Water Table during In-Situ Testing= 51.00 ft
 Max. Acceleration=0.74 g
 Earthquake Magnitude=7.45
 No-Liquefiable Soils:   Based on Analysis

 1. SPT or BPT Calculation.
 2. Settlement Analysis Method: Ishihara / Yoshimine
 3. Fines Correction for Liquefaction: Modify Stark/Olson
 4. Fine Correction for Settlement: During Liquefaction*
 5. Settlement Calculation in: All zones*
 6. Hammer Energy Ratio,                                   Ce = 1.4
 7. Borehole Diameter,                                         Cb= 1.15
 8. Sampling Method,                                          Cs= 1
 9. User request factor of safety (apply to CSR) ,   User= 1.3
    Plot one CSR curve (fs1=1)
 10. Use Curve Smoothing: Yes*
 * Recommended Options

 In-Situ Test Data:
    Depth SPT gamma Fines



    ft pcf %
 ____________________________________
    0.00 20.00 103.30 NoLiq
    5.00 20.00 103.30 NoLiq
    10.00 26.70 103.30 NoLiq
    15.00 7.00 103.30 NoLiq
    20.00 16.60 110.30 15.30
    25.00 8.00 110.30 21.70
    30.00 21.30 102.00 24.00
    35.00 18.00 102.00 8.50
    40.00 22.00 110.70 NoLiq
    45.00 22.00 110.70 26.50
    50.00 46.70 117.20 9.80
 ____________________________________

Output Results:
 Settlement of Saturated Sands=2.06 in.
 Settlement of Unsaturated Sands=0.73 in.
 Total Settlement of Saturated and Unsaturated Sands=2.80 in.
 Differential Settlement=1.398 to 1.845 in.

         Depth CRRm CSRfs F.S. S_sat. S_dry S_all
       ft  in. in. in.
 _______________________________________________________
       0.00 2.00 0.48 5.00 2.06 0.73 2.80
       0.05 2.00 0.48 5.00 2.06 0.73 2.80
       0.10 2.00 0.48 5.00 2.06 0.73 2.80
       0.15 2.00 0.48 5.00 2.06 0.73 2.80
       0.20 2.00 0.48 5.00 2.06 0.73 2.80
       0.25 2.00 0.48 5.00 2.06 0.73 2.80
       0.30 2.00 0.48 5.00 2.06 0.73 2.80
       0.35 2.00 0.48 5.00 2.06 0.73 2.80
       0.40 2.00 0.48 5.00 2.06 0.73 2.80
       0.45 2.00 0.48 5.00 2.06 0.73 2.80
       0.50 2.00 0.48 5.00 2.06 0.73 2.80
       0.55 2.00 0.48 5.00 2.06 0.73 2.80
       0.60 2.00 0.48 5.00 2.06 0.73 2.80
       0.65 2.00 0.48 5.00 2.06 0.73 2.80
       0.70 2.00 0.48 5.00 2.06 0.73 2.80
       0.75 2.00 0.48 5.00 2.06 0.73 2.80
       0.80 2.00 0.48 5.00 2.06 0.73 2.80
       0.85 2.00 0.48 5.00 2.06 0.73 2.80
       0.90 2.00 0.48 5.00 2.06 0.73 2.80
       0.95 2.00 0.48 5.00 2.06 0.73 2.80
       1.00 2.00 0.48 5.00 2.06 0.73 2.80
       1.05 2.00 0.48 5.00 2.06 0.73 2.80
       1.10 2.00 0.48 5.00 2.06 0.73 2.80
       1.15 2.00 0.48 5.00 2.06 0.73 2.80
       1.20 2.00 0.48 5.00 2.06 0.73 2.80
       1.25 2.00 0.48 5.00 2.06 0.73 2.80



       1.30 2.00 0.48 5.00 2.06 0.73 2.80
       1.35 2.00 0.48 5.00 2.06 0.73 2.80
       1.40 2.00 0.48 5.00 2.06 0.73 2.80
       1.45 2.00 0.48 5.00 2.06 0.73 2.80
       1.50 2.00 0.48 5.00 2.06 0.73 2.80
       1.55 2.00 0.48 5.00 2.06 0.73 2.80
       1.60 2.00 0.48 5.00 2.06 0.73 2.80
       1.65 2.00 0.48 5.00 2.06 0.73 2.80
       1.70 2.00 0.48 5.00 2.06 0.73 2.80
       1.75 2.00 0.48 5.00 2.06 0.73 2.80
       1.80 2.00 0.48 5.00 2.06 0.73 2.80
       1.85 2.00 0.48 5.00 2.06 0.73 2.80
       1.90 2.00 0.48 5.00 2.06 0.73 2.80
       1.95 2.00 0.48 5.00 2.06 0.73 2.80
       2.00 2.00 0.48 5.00 2.06 0.73 2.80
       2.05 2.00 0.48 5.00 2.06 0.73 2.80
       2.10 2.00 0.48 5.00 2.06 0.73 2.80
       2.15 2.00 0.48 5.00 2.06 0.73 2.80
       2.20 2.00 0.48 5.00 2.06 0.73 2.80
       2.25 2.00 0.48 5.00 2.06 0.73 2.80
       2.30 2.00 0.48 5.00 2.06 0.73 2.80
       2.35 2.00 0.48 5.00 2.06 0.73 2.80
       2.40 2.00 0.48 5.00 2.06 0.73 2.80
       2.45 2.00 0.48 5.00 2.06 0.73 2.80
       2.50 2.00 0.48 5.00 2.06 0.73 2.80
       2.55 2.00 0.48 5.00 2.06 0.73 2.80
       2.60 2.00 0.48 5.00 2.06 0.73 2.80
       2.65 2.00 0.48 5.00 2.06 0.73 2.80
       2.70 2.00 0.48 5.00 2.06 0.73 2.80
       2.75 2.00 0.48 5.00 2.06 0.73 2.80
       2.80 2.00 0.48 5.00 2.06 0.73 2.80
       2.85 2.00 0.48 5.00 2.06 0.73 2.80
       2.90 2.00 0.48 5.00 2.06 0.73 2.80
       2.95 2.00 0.48 5.00 2.06 0.73 2.80
       3.00 2.00 0.48 5.00 2.06 0.73 2.80
       3.05 2.00 0.48 5.00 2.06 0.73 2.80
       3.10 2.00 0.48 5.00 2.06 0.73 2.80
       3.15 2.00 0.48 5.00 2.06 0.73 2.80
       3.20 2.00 0.48 5.00 2.06 0.73 2.80
       3.25 2.00 0.48 5.00 2.06 0.73 2.80
       3.30 2.00 0.48 5.00 2.06 0.73 2.80
       3.35 2.00 0.48 5.00 2.06 0.73 2.80
       3.40 2.00 0.48 5.00 2.06 0.73 2.80
       3.45 2.00 0.48 5.00 2.06 0.73 2.80
       3.50 2.00 0.48 5.00 2.06 0.73 2.80
       3.55 2.00 0.48 5.00 2.06 0.73 2.80
       3.60 2.00 0.48 5.00 2.06 0.73 2.80
       3.65 2.00 0.48 5.00 2.06 0.73 2.80
       3.70 2.00 0.48 5.00 2.06 0.73 2.80
       3.75 2.00 0.48 5.00 2.06 0.73 2.80



       3.80 2.00 0.48 5.00 2.06 0.73 2.80
       3.85 2.00 0.48 5.00 2.06 0.73 2.80
       3.90 2.00 0.48 5.00 2.06 0.73 2.80
       3.95 2.00 0.48 5.00 2.06 0.73 2.80
       4.00 2.00 0.48 5.00 2.06 0.73 2.80
       4.05 2.00 0.48 5.00 2.06 0.73 2.80
       4.10 2.00 0.48 5.00 2.06 0.73 2.80
       4.15 2.00 0.48 5.00 2.06 0.73 2.80
       4.20 2.00 0.48 5.00 2.06 0.73 2.80
       4.25 2.00 0.48 5.00 2.06 0.73 2.80
       4.30 2.00 0.48 5.00 2.06 0.73 2.80
       4.35 2.00 0.48 5.00 2.06 0.73 2.80
       4.40 2.00 0.48 5.00 2.06 0.73 2.80
       4.45 2.00 0.48 5.00 2.06 0.73 2.80
       4.50 2.00 0.48 5.00 2.06 0.73 2.80
       4.55 2.00 0.48 5.00 2.06 0.73 2.80
       4.60 2.00 0.48 5.00 2.06 0.73 2.80
       4.65 2.00 0.48 5.00 2.06 0.73 2.80
       4.70 2.00 0.48 5.00 2.06 0.73 2.80
       4.75 2.00 0.48 5.00 2.06 0.73 2.80
       4.80 2.00 0.47 5.00 2.06 0.73 2.80
       4.85 2.00 0.47 5.00 2.06 0.73 2.80
       4.90 2.00 0.47 5.00 2.06 0.73 2.80
       4.95 2.00 0.47 5.00 2.06 0.73 2.80
       5.00 2.00 0.47 5.00 2.06 0.73 2.80
       5.05 2.00 0.47 5.00 2.06 0.73 2.80
       5.10 2.00 0.47 5.00 2.06 0.73 2.80
       5.15 2.00 0.47 5.00 2.06 0.73 2.80
       5.20 2.00 0.47 5.00 2.06 0.73 2.80
       5.25 2.00 0.47 5.00 2.06 0.73 2.80
       5.30 2.00 0.47 5.00 2.06 0.73 2.80
       5.35 2.00 0.47 5.00 2.06 0.73 2.80
       5.40 2.00 0.47 5.00 2.06 0.73 2.80
       5.45 2.00 0.47 5.00 2.06 0.73 2.80
       5.50 2.00 0.47 5.00 2.06 0.73 2.80
       5.55 2.00 0.47 5.00 2.06 0.73 2.80
       5.60 2.00 0.47 5.00 2.06 0.73 2.80
       5.65 2.00 0.47 5.00 2.06 0.73 2.80
       5.70 2.00 0.47 5.00 2.06 0.73 2.80
       5.75 2.00 0.47 5.00 2.06 0.73 2.80
       5.80 2.00 0.47 5.00 2.06 0.73 2.80
       5.85 2.00 0.47 5.00 2.06 0.73 2.80
       5.90 2.00 0.47 5.00 2.06 0.73 2.80
       5.95 2.00 0.47 5.00 2.06 0.73 2.80
       6.00 2.00 0.47 5.00 2.06 0.73 2.80
       6.05 2.00 0.47 5.00 2.06 0.73 2.80
       6.10 2.00 0.47 5.00 2.06 0.73 2.80
       6.15 2.00 0.47 5.00 2.06 0.73 2.80
       6.20 2.00 0.47 5.00 2.06 0.73 2.80
       6.25 2.00 0.47 5.00 2.06 0.73 2.80



       6.30 2.00 0.47 5.00 2.06 0.73 2.80
       6.35 2.00 0.47 5.00 2.06 0.73 2.80
       6.40 2.00 0.47 5.00 2.06 0.73 2.80
       6.45 2.00 0.47 5.00 2.06 0.73 2.80
       6.50 2.00 0.47 5.00 2.06 0.73 2.80
       6.55 2.00 0.47 5.00 2.06 0.73 2.80
       6.60 2.00 0.47 5.00 2.06 0.73 2.80
       6.65 2.00 0.47 5.00 2.06 0.73 2.80
       6.70 2.00 0.47 5.00 2.06 0.73 2.80
       6.75 2.00 0.47 5.00 2.06 0.73 2.80
       6.80 2.00 0.47 5.00 2.06 0.73 2.80
       6.85 2.00 0.47 5.00 2.06 0.73 2.80
       6.90 2.00 0.47 5.00 2.06 0.73 2.80
       6.95 2.00 0.47 5.00 2.06 0.73 2.80
       7.00 2.00 0.47 5.00 2.06 0.73 2.80
       7.05 2.00 0.47 5.00 2.06 0.73 2.80
       7.10 2.00 0.47 5.00 2.06 0.73 2.80
       7.15 2.00 0.47 5.00 2.06 0.73 2.80
       7.20 2.00 0.47 5.00 2.06 0.73 2.80
       7.25 2.00 0.47 5.00 2.06 0.73 2.80
       7.30 2.00 0.47 5.00 2.06 0.73 2.80
       7.35 2.00 0.47 5.00 2.06 0.73 2.80
       7.40 2.00 0.47 5.00 2.06 0.73 2.80
       7.45 2.00 0.47 5.00 2.06 0.73 2.80
       7.50 2.00 0.47 5.00 2.06 0.73 2.80
       7.55 2.00 0.47 5.00 2.06 0.73 2.80
       7.60 2.00 0.47 5.00 2.06 0.73 2.80
       7.65 2.00 0.47 5.00 2.06 0.73 2.80
       7.70 2.00 0.47 5.00 2.06 0.73 2.80
       7.75 2.00 0.47 5.00 2.06 0.73 2.80
       7.80 2.00 0.47 5.00 2.06 0.73 2.80
       7.85 2.00 0.47 5.00 2.06 0.73 2.80
       7.90 2.00 0.47 5.00 2.06 0.73 2.80
       7.95 2.00 0.47 5.00 2.06 0.73 2.80
       8.00 2.00 0.47 5.00 2.06 0.73 2.80
       8.05 2.00 0.47 5.00 2.06 0.73 2.80
       8.10 2.00 0.47 5.00 2.06 0.73 2.80
       8.15 2.00 0.47 5.00 2.06 0.73 2.80
       8.20 2.00 0.47 5.00 2.06 0.73 2.80
       8.25 2.00 0.47 5.00 2.06 0.73 2.80
       8.30 2.00 0.47 5.00 2.06 0.73 2.80
       8.35 2.00 0.47 5.00 2.06 0.73 2.80
       8.40 2.00 0.47 5.00 2.06 0.73 2.80
       8.45 2.00 0.47 5.00 2.06 0.73 2.80
       8.50 2.00 0.47 5.00 2.06 0.73 2.80
       8.55 2.00 0.47 5.00 2.06 0.73 2.80
       8.60 2.00 0.47 5.00 2.06 0.73 2.80
       8.65 2.00 0.47 5.00 2.06 0.73 2.80
       8.70 2.00 0.47 5.00 2.06 0.73 2.80
       8.75 2.00 0.47 5.00 2.06 0.73 2.80



       8.80 2.00 0.47 5.00 2.06 0.73 2.80
       8.85 2.00 0.47 5.00 2.06 0.73 2.80
       8.90 2.00 0.47 5.00 2.06 0.73 2.80
       8.95 2.00 0.47 5.00 2.06 0.73 2.80
       9.00 2.00 0.47 5.00 2.06 0.73 2.80
       9.05 2.00 0.47 5.00 2.06 0.73 2.80
       9.10 2.00 0.47 5.00 2.06 0.73 2.80
       9.15 2.00 0.47 5.00 2.06 0.73 2.80
       9.20 2.00 0.47 5.00 2.06 0.73 2.80
       9.25 2.00 0.47 5.00 2.06 0.73 2.80
       9.30 2.00 0.47 5.00 2.06 0.73 2.80
       9.35 2.00 0.47 5.00 2.06 0.73 2.80
       9.40 2.00 0.47 5.00 2.06 0.73 2.80
       9.45 2.00 0.47 5.00 2.06 0.73 2.80
       9.50 2.00 0.47 5.00 2.06 0.73 2.80
       9.55 2.00 0.47 5.00 2.06 0.73 2.80
       9.60 2.00 0.47 5.00 2.06 0.73 2.80
       9.65 2.00 0.47 5.00 2.06 0.73 2.80
       9.70 2.00 0.47 5.00 2.06 0.73 2.80
       9.75 2.00 0.47 5.00 2.06 0.73 2.80
       9.80 2.00 0.47 5.00 2.06 0.73 2.80
       9.85 2.00 0.47 5.00 2.06 0.73 2.80
       9.90 2.00 0.47 5.00 2.06 0.73 2.80
       9.95 2.00 0.47 5.00 2.06 0.73 2.80
       10.00 2.00 0.47 5.00 2.06 0.73 2.80
       10.05 2.00 0.47 5.00 2.06 0.73 2.80
       10.10 2.00 0.47 5.00 2.06 0.73 2.80
       10.15 2.00 0.47 5.00 2.06 0.73 2.80
       10.20 2.00 0.47 5.00 2.06 0.73 2.80
       10.25 2.00 0.47 5.00 2.06 0.73 2.80
       10.30 2.00 0.47 5.00 2.06 0.73 2.80
       10.35 2.00 0.47 5.00 2.06 0.73 2.80
       10.40 2.00 0.47 5.00 2.06 0.73 2.80
       10.45 2.00 0.47 5.00 2.06 0.73 2.80
       10.50 2.00 0.47 5.00 2.06 0.73 2.80
       10.55 2.00 0.47 5.00 2.06 0.73 2.80
       10.60 2.00 0.47 5.00 2.06 0.73 2.80
       10.65 2.00 0.47 5.00 2.06 0.73 2.80
       10.70 2.00 0.47 5.00 2.06 0.73 2.80
       10.75 2.00 0.47 5.00 2.06 0.73 2.80
       10.80 2.00 0.47 5.00 2.06 0.73 2.80
       10.85 2.00 0.47 5.00 2.06 0.73 2.80
       10.90 2.00 0.47 5.00 2.06 0.73 2.80
       10.95 2.00 0.47 5.00 2.06 0.73 2.80
       11.00 2.00 0.47 5.00 2.06 0.73 2.80
       11.05 2.00 0.47 5.00 2.06 0.73 2.80
       11.10 2.00 0.47 5.00 2.06 0.73 2.80
       11.15 2.00 0.47 5.00 2.06 0.73 2.80
       11.20 2.00 0.47 5.00 2.06 0.73 2.80
       11.25 2.00 0.47 5.00 2.06 0.73 2.80



       11.30 2.00 0.47 5.00 2.06 0.73 2.80
       11.35 2.00 0.47 5.00 2.06 0.73 2.80
       11.40 2.00 0.47 5.00 2.06 0.73 2.80
       11.45 2.00 0.47 5.00 2.06 0.73 2.80
       11.50 2.00 0.47 5.00 2.06 0.73 2.80
       11.55 2.00 0.47 5.00 2.06 0.73 2.80
       11.60 2.00 0.47 5.00 2.06 0.73 2.80
       11.65 2.00 0.47 5.00 2.06 0.73 2.80
       11.70 2.00 0.47 5.00 2.06 0.73 2.80
       11.75 2.00 0.47 5.00 2.06 0.73 2.80
       11.80 2.00 0.47 5.00 2.06 0.73 2.80
       11.85 2.00 0.47 5.00 2.06 0.73 2.80
       11.90 2.00 0.47 5.00 2.06 0.73 2.80
       11.95 2.00 0.47 5.00 2.06 0.73 2.80
       12.00 2.00 0.47 5.00 2.06 0.73 2.80
       12.05 2.00 0.47 5.00 2.06 0.73 2.80
       12.10 2.00 0.47 5.00 2.06 0.73 2.80
       12.15 2.00 0.47 5.00 2.06 0.73 2.80
       12.20 2.00 0.47 5.00 2.06 0.73 2.80
       12.25 2.00 0.47 5.00 2.06 0.73 2.80
       12.30 2.00 0.47 5.00 2.06 0.73 2.80
       12.35 2.00 0.47 5.00 2.06 0.73 2.80
       12.40 2.00 0.47 5.00 2.06 0.73 2.80
       12.45 2.00 0.47 5.00 2.06 0.73 2.80
       12.50 2.00 0.47 5.00 2.06 0.73 2.80
       12.55 2.00 0.47 5.00 2.06 0.73 2.80
       12.60 2.00 0.47 5.00 2.06 0.73 2.80
       12.65 2.00 0.47 5.00 2.06 0.73 2.80
       12.70 2.00 0.47 5.00 2.06 0.73 2.80
       12.75 2.00 0.47 5.00 2.06 0.73 2.80
       12.80 2.00 0.47 5.00 2.06 0.73 2.80
       12.85 2.00 0.47 5.00 2.06 0.73 2.80
       12.90 2.00 0.47 5.00 2.06 0.73 2.80
       12.95 2.00 0.47 5.00 2.06 0.73 2.80
       13.00 2.00 0.47 5.00 2.06 0.73 2.80
       13.05 2.00 0.47 5.00 2.06 0.73 2.80
       13.10 2.00 0.47 5.00 2.06 0.73 2.80
       13.15 2.00 0.47 5.00 2.06 0.73 2.80
       13.20 2.00 0.47 5.00 2.06 0.73 2.80
       13.25 2.00 0.47 5.00 2.06 0.73 2.80
       13.30 2.00 0.47 5.00 2.06 0.73 2.80
       13.35 2.00 0.47 5.00 2.06 0.73 2.80
       13.40 2.00 0.47 5.00 2.06 0.73 2.80
       13.45 2.00 0.47 5.00 2.06 0.73 2.80
       13.50 2.00 0.47 5.00 2.06 0.73 2.80
       13.55 2.00 0.47 5.00 2.06 0.73 2.80
       13.60 2.00 0.47 5.00 2.06 0.73 2.80
       13.65 2.00 0.47 5.00 2.06 0.73 2.80
       13.70 2.00 0.47 5.00 2.06 0.73 2.80
       13.75 2.00 0.46 5.00 2.06 0.73 2.80



       13.80 2.00 0.46 5.00 2.06 0.73 2.80
       13.85 2.00 0.46 5.00 2.06 0.73 2.80
       13.90 2.00 0.46 5.00 2.06 0.73 2.80
       13.95 2.00 0.46 5.00 2.06 0.73 2.80
       14.00 2.00 0.46 5.00 2.06 0.73 2.80
       14.05 2.00 0.46 5.00 2.06 0.73 2.80
       14.10 2.00 0.46 5.00 2.06 0.73 2.80
       14.15 2.00 0.46 5.00 2.06 0.73 2.80
       14.20 2.00 0.46 5.00 2.06 0.73 2.80
       14.25 2.00 0.46 5.00 2.06 0.73 2.80
       14.30 2.00 0.46 5.00 2.06 0.73 2.80
       14.35 2.00 0.46 5.00 2.06 0.73 2.80
       14.40 2.00 0.46 5.00 2.06 0.73 2.80
       14.45 2.00 0.46 5.00 2.06 0.73 2.80
       14.50 2.00 0.46 5.00 2.06 0.73 2.80
       14.55 2.00 0.46 5.00 2.06 0.73 2.80
       14.60 2.00 0.46 5.00 2.06 0.73 2.80
       14.65 2.00 0.46 5.00 2.06 0.73 2.80
       14.70 2.00 0.46 5.00 2.06 0.73 2.80
       14.75 2.00 0.46 5.00 2.06 0.73 2.80
       14.80 2.00 0.46 5.00 2.06 0.73 2.80
       14.85 2.00 0.46 5.00 2.06 0.73 2.80
       14.90 2.00 0.46 5.00 2.06 0.73 2.80
       14.95 2.00 0.46 5.00 2.06 0.73 2.80
       15.00 0.51 0.46 5.00 2.06 0.73 2.80
       15.05 0.51 0.46 5.00 2.06 0.73 2.80
       15.10 0.51 0.46 5.00 2.06 0.73 2.80
       15.15 0.51 0.46 5.00 2.06 0.73 2.80
       15.20 0.51 0.46 5.00 2.06 0.73 2.79
       15.25 0.51 0.46 5.00 2.06 0.73 2.79
       15.30 0.51 0.46 5.00 2.06 0.73 2.79
       15.35 0.51 0.46 5.00 2.06 0.73 2.79
       15.40 0.51 0.46 5.00 2.06 0.73 2.79
       15.45 0.51 0.46 5.00 2.06 0.73 2.79
       15.50 0.51 0.46 5.00 2.06 0.73 2.79
       15.55 0.51 0.46 5.00 2.06 0.72 2.79
       15.60 0.51 0.46 5.00 2.06 0.72 2.79
       15.65 0.51 0.46 5.00 2.06 0.72 2.79
       15.70 0.51 0.46 5.00 2.06 0.72 2.79
       15.75 0.51 0.46 5.00 2.06 0.72 2.79
       15.80 0.51 0.46 5.00 2.06 0.72 2.79
       15.85 0.51 0.46 5.00 2.06 0.72 2.78
       15.90 0.51 0.46 5.00 2.06 0.72 2.78
       15.95 0.51 0.46 5.00 2.06 0.72 2.78
       16.00 0.51 0.46 5.00 2.06 0.72 2.78
       16.05 0.51 0.46 5.00 2.06 0.72 2.78
       16.10 0.51 0.46 5.00 2.06 0.72 2.78
       16.15 0.51 0.46 5.00 2.06 0.71 2.78
       16.20 0.51 0.46 5.00 2.06 0.71 2.78
       16.25 0.51 0.46 5.00 2.06 0.71 2.78



       16.30 0.51 0.46 5.00 2.06 0.71 2.78
       16.35 0.51 0.46 5.00 2.06 0.71 2.78
       16.40 0.51 0.46 5.00 2.06 0.71 2.77
       16.45 0.51 0.46 5.00 2.06 0.71 2.77
       16.50 0.51 0.46 5.00 2.06 0.71 2.77
       16.55 0.51 0.46 5.00 2.06 0.71 2.77
       16.60 0.51 0.46 5.00 2.06 0.71 2.77
       16.65 0.51 0.46 5.00 2.06 0.71 2.77
       16.70 0.51 0.46 5.00 2.06 0.70 2.77
       16.75 0.51 0.46 5.00 2.06 0.70 2.77
       16.80 0.51 0.46 5.00 2.06 0.70 2.77
       16.85 0.51 0.46 5.00 2.06 0.70 2.77
       16.90 0.51 0.46 5.00 2.06 0.70 2.76
       16.95 0.51 0.46 5.00 2.06 0.70 2.76
       17.00 0.51 0.46 5.00 2.06 0.70 2.76
       17.05 0.51 0.46 5.00 2.06 0.70 2.76
       17.10 0.51 0.46 5.00 2.06 0.70 2.76
       17.15 0.51 0.46 5.00 2.06 0.69 2.76
       17.20 0.51 0.46 5.00 2.06 0.69 2.76
       17.25 0.51 0.46 5.00 2.06 0.69 2.76
       17.30 0.51 0.46 5.00 2.06 0.69 2.76
       17.35 0.51 0.46 5.00 2.06 0.69 2.75
       17.40 0.51 0.46 5.00 2.06 0.69 2.75
       17.45 0.51 0.46 5.00 2.06 0.69 2.75
       17.50 0.51 0.46 5.00 2.06 0.69 2.75
       17.55 0.51 0.46 5.00 2.06 0.68 2.75
       17.60 0.51 0.46 5.00 2.06 0.68 2.75
       17.65 0.51 0.46 5.00 2.06 0.68 2.75
       17.70 0.51 0.46 5.00 2.06 0.68 2.75
       17.75 0.51 0.46 5.00 2.06 0.68 2.74
       17.80 0.51 0.46 5.00 2.06 0.68 2.74
       17.85 0.51 0.46 5.00 2.06 0.68 2.74
       17.90 0.51 0.46 5.00 2.06 0.68 2.74
       17.95 0.51 0.46 5.00 2.06 0.67 2.74
       18.00 0.51 0.46 5.00 2.06 0.67 2.74
       18.05 0.51 0.46 5.00 2.06 0.67 2.74
       18.10 0.51 0.46 5.00 2.06 0.67 2.73
       18.15 0.51 0.46 5.00 2.06 0.67 2.73
       18.20 0.51 0.46 5.00 2.06 0.67 2.73
       18.25 0.51 0.46 5.00 2.06 0.67 2.73
       18.30 0.51 0.46 5.00 2.06 0.66 2.73
       18.35 0.51 0.46 5.00 2.06 0.66 2.73
       18.40 0.51 0.46 5.00 2.06 0.66 2.73
       18.45 0.51 0.46 5.00 2.06 0.66 2.72
       18.50 0.51 0.46 5.00 2.06 0.66 2.72
       18.55 0.51 0.46 5.00 2.06 0.66 2.72
       18.60 0.51 0.46 5.00 2.06 0.65 2.72
       18.65 0.51 0.46 5.00 2.06 0.65 2.72
       18.70 0.51 0.46 5.00 2.06 0.65 2.72
       18.75 0.51 0.46 5.00 2.06 0.65 2.71



       18.80 0.51 0.46 5.00 2.06 0.65 2.71
       18.85 0.49 0.46 5.00 2.06 0.64 2.71
       18.90 0.47 0.46 5.00 2.06 0.64 2.71
       18.95 0.45 0.46 5.00 2.06 0.64 2.71
       19.00 0.44 0.46 5.00 2.06 0.64 2.70
       19.05 0.43 0.46 5.00 2.06 0.64 2.70
       19.10 0.42 0.46 5.00 2.06 0.64 2.70
       19.15 0.41 0.46 5.00 2.06 0.63 2.70
       19.20 0.41 0.46 5.00 2.06 0.63 2.70
       19.25 0.40 0.46 5.00 2.06 0.63 2.69
       19.30 0.40 0.46 5.00 2.06 0.63 2.69
       19.35 0.39 0.46 5.00 2.06 0.62 2.69
       19.40 0.39 0.46 5.00 2.06 0.62 2.69
       19.45 0.38 0.46 5.00 2.06 0.62 2.69
       19.50 0.38 0.46 5.00 2.06 0.62 2.68
       19.55 0.38 0.46 5.00 2.06 0.62 2.68
       19.60 0.37 0.46 5.00 2.06 0.61 2.68
       19.65 0.37 0.46 5.00 2.06 0.61 2.68
       19.70 0.37 0.46 5.00 2.06 0.61 2.67
       19.75 0.36 0.46 5.00 2.06 0.61 2.67
       19.80 0.36 0.46 5.00 2.06 0.60 2.67
       19.85 0.36 0.46 5.00 2.06 0.60 2.67
       19.90 0.36 0.46 5.00 2.06 0.60 2.66
       19.95 0.35 0.46 5.00 2.06 0.60 2.66
       20.00 0.35 0.46 5.00 2.06 0.59 2.66
       20.05 0.35 0.46 5.00 2.06 0.59 2.66
       20.10 0.34 0.46 5.00 2.06 0.59 2.65
       20.15 0.34 0.46 5.00 2.06 0.59 2.65
       20.20 0.34 0.46 5.00 2.06 0.58 2.65
       20.25 0.33 0.46 5.00 2.06 0.58 2.64
       20.30 0.33 0.46 5.00 2.06 0.58 2.64
       20.35 0.33 0.46 5.00 2.06 0.57 2.64
       20.40 0.32 0.46 5.00 2.06 0.57 2.64
       20.45 0.32 0.46 5.00 2.06 0.57 2.63
       20.50 0.32 0.46 5.00 2.06 0.56 2.63
       20.55 0.31 0.46 5.00 2.06 0.56 2.63
       20.60 0.31 0.46 5.00 2.06 0.56 2.62
       20.65 0.31 0.46 5.00 2.06 0.55 2.62
       20.70 0.30 0.46 5.00 2.06 0.55 2.61
       20.75 0.30 0.46 5.00 2.06 0.55 2.61
       20.80 0.30 0.46 5.00 2.06 0.54 2.61
       20.85 0.30 0.46 5.00 2.06 0.54 2.60
       20.90 0.29 0.46 5.00 2.06 0.53 2.60
       20.95 0.29 0.46 5.00 2.06 0.53 2.59
       21.00 0.29 0.46 5.00 2.06 0.53 2.59
       21.05 0.29 0.46 5.00 2.06 0.52 2.59
       21.10 0.28 0.46 5.00 2.06 0.52 2.58
       21.15 0.28 0.46 5.00 2.06 0.51 2.58
       21.20 0.28 0.46 5.00 2.06 0.51 2.57
       21.25 0.28 0.46 5.00 2.06 0.50 2.57



       21.30 0.28 0.46 5.00 2.06 0.50 2.56
       21.35 0.27 0.46 5.00 2.06 0.49 2.56
       21.40 0.27 0.46 5.00 2.06 0.49 2.55
       21.45 0.27 0.46 5.00 2.06 0.48 2.55
       21.50 0.27 0.46 5.00 2.06 0.48 2.54
       21.55 0.27 0.46 5.00 2.06 0.47 2.54
       21.60 0.26 0.46 5.00 2.06 0.47 2.53
       21.65 0.26 0.46 5.00 2.06 0.46 2.52
       21.70 0.26 0.46 5.00 2.06 0.45 2.52
       21.75 0.26 0.46 5.00 2.06 0.45 2.51
       21.80 0.26 0.46 5.00 2.06 0.44 2.51
       21.85 0.25 0.46 5.00 2.06 0.44 2.50
       21.90 0.25 0.46 5.00 2.06 0.43 2.49
       21.95 0.25 0.46 5.00 2.06 0.42 2.49
       22.00 0.25 0.46 5.00 2.06 0.41 2.48
       22.05 0.25 0.46 5.00 2.06 0.41 2.47
       22.10 0.25 0.46 5.00 2.06 0.40 2.46
       22.15 0.24 0.46 5.00 2.06 0.39 2.46
       22.20 0.24 0.46 5.00 2.06 0.38 2.45
       22.25 0.24 0.46 5.00 2.06 0.38 2.44
       22.30 0.24 0.46 5.00 2.06 0.37 2.43
       22.35 0.24 0.46 5.00 2.06 0.36 2.42
       22.40 0.24 0.46 5.00 2.06 0.35 2.42
       22.45 0.23 0.46 5.00 2.06 0.34 2.41
       22.50 0.23 0.46 5.00 2.06 0.33 2.40
       22.55 0.23 0.46 5.00 2.06 0.32 2.39
       22.60 0.23 0.46 5.00 2.06 0.31 2.38
       22.65 0.23 0.45 5.00 2.06 0.30 2.37
       22.70 0.23 0.45 5.00 2.06 0.29 2.36
       22.75 0.22 0.45 5.00 2.06 0.28 2.35
       22.80 0.22 0.45 5.00 2.06 0.27 2.34
       22.85 0.22 0.45 5.00 2.06 0.26 2.32
       22.90 0.22 0.45 5.00 2.06 0.25 2.31
       22.95 0.22 0.45 5.00 2.06 0.24 2.30
       23.00 0.22 0.45 5.00 2.06 0.22 2.29
       23.05 0.22 0.45 5.00 2.06 0.21 2.28
       23.10 0.21 0.45 5.00 2.06 0.20 2.26
       23.15 0.21 0.45 5.00 2.06 0.19 2.25
       23.20 0.21 0.45 5.00 2.06 0.17 2.24
       23.25 0.21 0.45 5.00 2.06 0.16 2.22
       23.30 0.21 0.45 5.00 2.06 0.16 2.22
       23.35 0.21 0.45 5.00 2.06 0.15 2.22
       23.40 0.21 0.45 5.00 2.06 0.15 2.22
       23.45 0.20 0.45 5.00 2.06 0.15 2.21
       23.50 0.20 0.45 5.00 2.06 0.14 2.21
       23.55 0.20 0.45 5.00 2.06 0.14 2.21
       23.60 0.20 0.45 5.00 2.06 0.14 2.20
       23.65 0.20 0.45 5.00 2.06 0.13 2.20
       23.70 0.20 0.45 5.00 2.06 0.13 2.20
       23.75 0.20 0.45 5.00 2.06 0.13 2.19



       23.80 0.20 0.45 5.00 2.06 0.12 2.19
       23.85 0.19 0.45 5.00 2.06 0.12 2.18
       23.90 0.19 0.45 5.00 2.06 0.12 2.18
       23.95 0.19 0.45 5.00 2.06 0.11 2.18
       24.00 0.19 0.45 5.00 2.06 0.11 2.17
       24.05 0.19 0.45 5.00 2.06 0.10 2.17
       24.10 0.19 0.45 5.00 2.06 0.10 2.16
       24.15 0.19 0.45 5.00 2.06 0.10 2.16
       24.20 0.18 0.45 5.00 2.06 0.09 2.16
       24.25 0.18 0.45 5.00 2.06 0.09 2.15
       24.30 0.18 0.45 5.00 2.06 0.08 2.15
       24.35 0.18 0.45 5.00 2.06 0.08 2.14
       24.40 0.18 0.45 5.00 2.06 0.07 2.14
       24.45 0.18 0.45 5.00 2.06 0.07 2.13
       24.50 0.18 0.45 5.00 2.06 0.06 2.13
       24.55 0.18 0.45 5.00 2.06 0.06 2.12
       24.60 0.17 0.45 5.00 2.06 0.05 2.12
       24.65 0.17 0.45 5.00 2.06 0.05 2.11
       24.70 0.17 0.45 5.00 2.06 0.04 2.11
       24.75 0.17 0.45 5.00 2.06 0.04 2.10
       24.80 0.17 0.45 5.00 2.06 0.03 2.10
       24.85 0.17 0.45 5.00 2.06 0.02 2.09
       24.90 0.17 0.45 5.00 2.06 0.02 2.08
       24.95 0.17 0.45 5.00 2.06 0.01 2.08
       25.00 0.16 0.45 5.00 2.06 0.01 2.07
       25.05 0.17 0.45 0.37* 2.06 0.00 2.06
       25.10 0.17 0.45 0.37* 2.05 0.00 2.05
       25.15 0.17 0.45 0.38* 2.03 0.00 2.03
       25.20 0.17 0.45 0.38* 2.02 0.00 2.02
       25.25 0.17 0.45 0.38* 2.00 0.00 2.00
       25.30 0.18 0.45 0.39* 1.98 0.00 1.98
       25.35 0.18 0.46 0.39* 1.97 0.00 1.97
       25.40 0.18 0.46 0.39* 1.95 0.00 1.95
       25.45 0.18 0.46 0.40* 1.94 0.00 1.94
       25.50 0.18 0.46 0.40* 1.92 0.00 1.92
       25.55 0.19 0.46 0.41* 1.91 0.00 1.91
       25.60 0.19 0.46 0.41* 1.89 0.00 1.89
       25.65 0.19 0.46 0.41* 1.88 0.00 1.88
       25.70 0.19 0.46 0.42* 1.86 0.00 1.86
       25.75 0.19 0.46 0.42* 1.85 0.00 1.85
       25.80 0.19 0.46 0.42* 1.83 0.00 1.83
       25.85 0.20 0.46 0.43* 1.82 0.00 1.82
       25.90 0.20 0.46 0.43* 1.80 0.00 1.80
       25.95 0.20 0.46 0.43* 1.79 0.00 1.79
       26.00 0.20 0.46 0.44* 1.78 0.00 1.78
       26.05 0.20 0.46 0.44* 1.76 0.00 1.76
       26.10 0.21 0.46 0.45* 1.75 0.00 1.75
       26.15 0.21 0.46 0.45* 1.73 0.00 1.73
       26.20 0.21 0.46 0.45* 1.72 0.00 1.72
       26.25 0.21 0.46 0.46* 1.71 0.00 1.71



       26.30 0.21 0.46 0.46* 1.69 0.00 1.69
       26.35 0.22 0.46 0.46* 1.68 0.00 1.68
       26.40 0.22 0.46 0.47* 1.67 0.00 1.67
       26.45 0.22 0.47 0.47* 1.65 0.00 1.65
       26.50 0.22 0.47 0.48* 1.64 0.00 1.64
       26.55 0.22 0.47 0.48* 1.63 0.00 1.63
       26.60 0.23 0.47 0.48* 1.62 0.00 1.62
       26.65 0.23 0.47 0.49* 1.60 0.00 1.60
       26.70 0.23 0.47 0.49* 1.59 0.00 1.59
       26.75 0.23 0.47 0.49* 1.58 0.00 1.58
       26.80 0.23 0.47 0.50* 1.56 0.00 1.56
       26.85 0.24 0.47 0.50* 1.55 0.00 1.55
       26.90 0.24 0.47 0.51* 1.54 0.00 1.54
       26.95 0.24 0.47 0.51* 1.53 0.00 1.53
       27.00 0.24 0.47 0.51* 1.52 0.00 1.52
       27.05 0.24 0.47 0.52* 1.50 0.00 1.50
       27.10 0.25 0.47 0.52* 1.49 0.00 1.49
       27.15 0.25 0.47 0.53* 1.48 0.00 1.48
       27.20 0.25 0.47 0.53* 1.47 0.00 1.47
       27.25 0.25 0.47 0.53* 1.46 0.00 1.46
       27.30 0.25 0.47 0.54* 1.44 0.00 1.44
       27.35 0.26 0.47 0.54* 1.43 0.00 1.43
       27.40 0.26 0.47 0.55* 1.42 0.00 1.42
       27.45 0.26 0.47 0.55* 1.41 0.00 1.41
       27.50 0.26 0.47 0.55* 1.40 0.00 1.40
       27.55 0.27 0.47 0.56* 1.39 0.00 1.39
       27.60 0.27 0.48 0.56* 1.38 0.00 1.38
       27.65 0.27 0.48 0.57* 1.36 0.00 1.36
       27.70 0.27 0.48 0.57* 1.35 0.00 1.35
       27.75 0.27 0.48 0.58* 1.34 0.00 1.34
       27.80 0.28 0.48 0.58* 1.33 0.00 1.33
       27.85 0.28 0.48 0.59* 1.32 0.00 1.32
       27.90 0.30 0.48 0.63* 1.31 0.00 1.31
       27.95 0.30 0.48 0.63* 1.30 0.00 1.30
       28.00 0.31 0.48 0.64* 1.29 0.00 1.29
       28.05 0.31 0.48 0.65* 1.28 0.00 1.28
       28.10 0.31 0.48 0.65* 1.28 0.00 1.28
       28.15 0.32 0.48 0.66* 1.27 0.00 1.27
       28.20 0.32 0.48 0.67* 1.26 0.00 1.26
       28.25 0.32 0.48 0.67* 1.25 0.00 1.25
       28.30 0.33 0.48 0.68* 1.24 0.00 1.24
       28.35 0.33 0.48 0.69* 1.24 0.00 1.24
       28.40 0.33 0.48 0.69* 1.23 0.00 1.23
       28.45 0.34 0.48 0.70* 1.22 0.00 1.22
       28.50 0.34 0.48 0.71* 1.21 0.00 1.21
       28.55 0.35 0.48 0.72* 1.21 0.00 1.21
       28.60 0.35 0.48 0.73* 1.20 0.00 1.20
       28.65 0.36 0.48 0.73* 1.19 0.00 1.19
       28.70 0.36 0.48 0.74* 1.19 0.00 1.19
       28.75 0.37 0.49 0.75* 1.18 0.00 1.18



       28.80 0.37 0.49 0.77* 1.17 0.00 1.17
       28.85 0.38 0.49 0.78* 1.17 0.00 1.17
       28.90 0.38 0.49 0.79* 1.16 0.00 1.16
       28.95 0.39 0.49 0.80* 1.16 0.00 1.16
       29.00 0.40 0.49 0.82* 1.15 0.00 1.15
       29.05 0.41 0.49 0.84* 1.15 0.00 1.15
       29.10 0.42 0.49 0.87* 1.14 0.00 1.14
       29.15 0.44 0.49 0.91* 1.14 0.00 1.14
       29.20 0.48 0.49 0.98* 1.14 0.00 1.14
       29.25 0.51 0.49 1.04 1.13 0.00 1.13
       29.30 0.51 0.49 1.04 1.13 0.00 1.13
       29.35 0.51 0.49 1.04 1.13 0.00 1.13
       29.40 0.51 0.49 1.04 1.13 0.00 1.13
       29.45 0.51 0.49 1.04 1.12 0.00 1.12
       29.50 0.51 0.49 1.04 1.12 0.00 1.12
       29.55 0.51 0.49 1.03 1.12 0.00 1.12
       29.60 0.51 0.49 1.03 1.12 0.00 1.12
       29.65 0.51 0.49 1.03 1.12 0.00 1.12
       29.70 0.51 0.49 1.03 1.12 0.00 1.12
       29.75 0.51 0.49 1.03 1.11 0.00 1.11
       29.80 0.51 0.49 1.03 1.11 0.00 1.11
       29.85 0.51 0.49 1.03 1.11 0.00 1.11
       29.90 0.51 0.49 1.03 1.11 0.00 1.11
       29.95 0.51 0.49 1.03 1.11 0.00 1.11
       30.00 0.51 0.50 1.03 1.11 0.00 1.11
       30.05 0.51 0.50 1.03 1.11 0.00 1.11
       30.10 0.51 0.50 1.03 1.11 0.00 1.11
       30.15 0.51 0.50 1.03 1.10 0.00 1.10
       30.20 0.51 0.50 1.03 1.10 0.00 1.10
       30.25 0.51 0.50 1.02 1.10 0.00 1.10
       30.30 0.51 0.50 1.02 1.10 0.00 1.10
       30.35 0.51 0.50 1.02 1.10 0.00 1.10
       30.40 0.51 0.50 1.02 1.10 0.00 1.10
       30.45 0.51 0.50 1.02 1.10 0.00 1.10
       30.50 0.51 0.50 1.02 1.10 0.00 1.10
       30.55 0.51 0.50 1.02 1.09 0.00 1.09
       30.60 0.51 0.50 1.02 1.09 0.00 1.09
       30.65 0.51 0.50 1.02 1.09 0.00 1.09
       30.70 0.51 0.50 1.02 1.09 0.00 1.09
       30.75 0.51 0.50 1.02 1.09 0.00 1.09
       30.80 0.51 0.50 1.02 1.08 0.00 1.08
       30.85 0.51 0.50 1.02 1.08 0.00 1.08
       30.90 0.51 0.50 1.03 1.08 0.00 1.08
       30.95 0.51 0.50 1.02 1.08 0.00 1.08
       31.00 0.51 0.50 1.02 1.08 0.00 1.08
       31.05 0.51 0.50 1.02 1.07 0.00 1.07
       31.10 0.51 0.50 1.02 1.07 0.00 1.07
       31.15 0.51 0.50 1.02 1.07 0.00 1.07
       31.20 0.51 0.50 1.02 1.07 0.00 1.07
       31.25 0.48 0.50 0.97* 1.06 0.00 1.06



       31.30 0.46 0.50 0.92* 1.06 0.00 1.06
       31.35 0.44 0.50 0.88* 1.06 0.00 1.06
       31.40 0.43 0.50 0.86* 1.05 0.00 1.05
       31.45 0.42 0.50 0.84* 1.05 0.00 1.05
       31.50 0.41 0.50 0.82* 1.05 0.00 1.05
       31.55 0.41 0.50 0.81* 1.04 0.00 1.04
       31.60 0.40 0.50 0.80* 1.04 0.00 1.04
       31.65 0.39 0.50 0.78* 1.03 0.00 1.03
       31.70 0.39 0.50 0.77* 1.03 0.00 1.03
       31.75 0.38 0.50 0.76* 1.02 0.00 1.02
       31.80 0.38 0.50 0.76* 1.02 0.00 1.02
       31.85 0.38 0.50 0.75* 1.01 0.00 1.01
       31.90 0.37 0.50 0.74* 1.00 0.00 1.00
       31.95 0.37 0.50 0.73* 1.00 0.00 1.00
       32.00 0.37 0.50 0.73* 0.99 0.00 0.99
       32.05 0.36 0.50 0.72* 0.99 0.00 0.99
       32.10 0.36 0.50 0.71* 0.98 0.00 0.98
       32.15 0.36 0.50 0.71* 0.97 0.00 0.97
       32.20 0.35 0.50 0.70* 0.97 0.00 0.97
       32.25 0.35 0.50 0.69* 0.96 0.00 0.96
       32.30 0.35 0.50 0.69* 0.95 0.00 0.95
       32.35 0.35 0.51 0.68* 0.94 0.00 0.94
       32.40 0.34 0.51 0.68* 0.94 0.00 0.94
       32.45 0.34 0.51 0.67* 0.93 0.00 0.93
       32.50 0.34 0.51 0.67* 0.92 0.00 0.92
       32.55 0.34 0.51 0.66* 0.92 0.00 0.92
       32.60 0.33 0.51 0.66* 0.91 0.00 0.91
       32.65 0.33 0.51 0.65* 0.90 0.00 0.90
       32.70 0.33 0.51 0.65* 0.89 0.00 0.89
       32.75 0.33 0.51 0.64* 0.88 0.00 0.88
       32.80 0.32 0.51 0.64* 0.88 0.00 0.88
       32.85 0.32 0.51 0.63* 0.87 0.00 0.87
       32.90 0.32 0.51 0.63* 0.86 0.00 0.86
       32.95 0.32 0.51 0.63* 0.85 0.00 0.85
       33.00 0.32 0.51 0.62* 0.84 0.00 0.84
       33.05 0.31 0.51 0.62* 0.83 0.00 0.83
       33.10 0.31 0.51 0.61* 0.82 0.00 0.82
       33.15 0.31 0.51 0.61* 0.81 0.00 0.81
       33.20 0.31 0.51 0.61* 0.81 0.00 0.81
       33.25 0.31 0.51 0.60* 0.80 0.00 0.80
       33.30 0.30 0.51 0.60* 0.79 0.00 0.79
       33.35 0.30 0.51 0.59* 0.78 0.00 0.78
       33.40 0.30 0.51 0.59* 0.77 0.00 0.77
       33.45 0.30 0.51 0.59* 0.76 0.00 0.76
       33.50 0.30 0.51 0.58* 0.75 0.00 0.75
       33.55 0.29 0.51 0.58* 0.74 0.00 0.74
       33.60 0.29 0.51 0.58* 0.73 0.00 0.73
       33.65 0.29 0.51 0.57* 0.72 0.00 0.72
       33.70 0.29 0.51 0.57* 0.71 0.00 0.71
       33.75 0.29 0.51 0.56* 0.70 0.00 0.70



       33.80 0.29 0.51 0.56* 0.69 0.00 0.69
       33.85 0.28 0.51 0.56* 0.68 0.00 0.68
       33.90 0.28 0.51 0.55* 0.67 0.00 0.67
       33.95 0.28 0.51 0.55* 0.66 0.00 0.66
       34.00 0.28 0.51 0.55* 0.65 0.00 0.65
       34.05 0.28 0.51 0.54* 0.64 0.00 0.64
       34.10 0.28 0.51 0.54* 0.63 0.00 0.63
       34.15 0.28 0.51 0.54* 0.62 0.00 0.62
       34.20 0.27 0.51 0.54* 0.61 0.00 0.61
       34.25 0.27 0.51 0.53* 0.59 0.00 0.59
       34.30 0.27 0.51 0.53* 0.58 0.00 0.58
       34.35 0.27 0.51 0.53* 0.57 0.00 0.57
       34.40 0.27 0.51 0.52* 0.56 0.00 0.56
       34.45 0.27 0.51 0.52* 0.55 0.00 0.55
       34.50 0.27 0.51 0.52* 0.54 0.00 0.54
       34.55 0.26 0.51 0.51* 0.53 0.00 0.53
       34.60 0.26 0.51 0.51* 0.52 0.00 0.52
       34.65 0.26 0.51 0.51* 0.51 0.00 0.51
       34.70 0.26 0.51 0.51* 0.50 0.00 0.50
       34.75 0.26 0.51 0.50* 0.48 0.00 0.48
       34.80 0.26 0.51 0.50* 0.47 0.00 0.47
       34.85 0.26 0.51 0.50* 0.46 0.00 0.46
       34.90 0.25 0.51 0.49* 0.45 0.00 0.45
       34.95 0.25 0.51 0.49* 0.44 0.00 0.44
       35.00 0.25 0.51 0.49* 0.43 0.00 0.43
       35.05 0.25 0.51 0.50* 0.41 0.00 0.41
       35.10 0.26 0.51 0.50* 0.40 0.00 0.40
       35.15 0.26 0.51 0.51* 0.39 0.00 0.39
       35.20 0.27 0.51 0.52* 0.38 0.00 0.38
       35.25 0.27 0.51 0.52* 0.37 0.00 0.37
       35.30 0.27 0.51 0.53* 0.36 0.00 0.36
       35.35 0.28 0.51 0.54* 0.35 0.00 0.35
       35.40 0.28 0.52 0.55* 0.34 0.00 0.34
       35.45 0.28 0.52 0.55* 0.33 0.00 0.33
       35.50 0.29 0.52 0.56* 0.32 0.00 0.32
       35.55 0.29 0.52 0.57* 0.31 0.00 0.31
       35.60 0.30 0.52 0.58* 0.30 0.00 0.30
       35.65 0.30 0.52 0.59* 0.29 0.00 0.29
       35.70 0.31 0.52 0.60* 0.28 0.00 0.28
       35.75 0.31 0.52 0.60* 0.27 0.00 0.27
       35.80 0.32 0.52 0.61* 0.26 0.00 0.26
       35.85 0.32 0.52 0.62* 0.25 0.00 0.25
       35.90 0.33 0.52 0.64* 0.24 0.00 0.24
       35.95 0.33 0.52 0.65* 0.23 0.00 0.23
       36.00 0.34 0.52 0.66* 0.23 0.00 0.23
       36.05 0.35 0.52 0.67* 0.22 0.00 0.22
       36.10 0.35 0.52 0.69* 0.21 0.00 0.21
       36.15 0.36 0.52 0.70* 0.21 0.00 0.21
       36.20 0.37 0.52 0.72* 0.20 0.00 0.20
       36.25 0.38 0.52 0.74* 0.19 0.00 0.19



       36.30 0.40 0.52 0.77* 0.19 0.00 0.19
       36.35 0.42 0.52 0.80* 0.18 0.00 0.18
       36.40 0.45 0.52 0.87* 0.18 0.00 0.18
       36.45 0.50 0.52 0.96* 0.17 0.00 0.17
       36.50 0.50 0.52 0.96* 0.17 0.00 0.17
       36.55 0.50 0.52 0.96* 0.17 0.00 0.17
       36.60 0.50 0.52 0.96* 0.16 0.00 0.16
       36.65 0.50 0.52 0.96* 0.16 0.00 0.16
       36.70 0.50 0.52 0.96* 0.16 0.00 0.16
       36.75 0.50 0.52 0.96* 0.16 0.00 0.16
       36.80 0.50 0.52 0.96* 0.16 0.00 0.16
       36.85 0.50 0.52 0.96* 0.15 0.00 0.15
       36.90 0.50 0.52 0.96* 0.15 0.00 0.15
       36.95 0.50 0.52 0.96* 0.15 0.00 0.15
       37.00 0.50 0.52 0.96* 0.15 0.00 0.15
       37.05 0.50 0.52 0.96* 0.15 0.00 0.15
       37.10 0.50 0.52 0.96* 0.15 0.00 0.15
       37.15 0.50 0.52 0.96* 0.15 0.00 0.15
       37.20 0.50 0.52 0.95* 0.15 0.00 0.15
       37.25 0.50 0.52 0.95* 0.15 0.00 0.15
       37.30 0.50 0.52 0.95* 0.15 0.00 0.15
       37.35 0.50 0.52 0.95* 0.15 0.00 0.15
       37.40 0.50 0.52 0.95* 0.15 0.00 0.15
       37.45 0.50 0.52 0.95* 0.15 0.00 0.15
       37.50 0.50 0.52 0.95* 0.15 0.00 0.15
       37.55 0.50 0.52 0.95* 0.15 0.00 0.15
       37.60 0.49 0.52 0.95* 0.15 0.00 0.15
       37.65 0.49 0.52 0.95* 0.15 0.00 0.15
       37.70 0.49 0.52 0.95* 0.15 0.00 0.15
       37.75 0.49 0.52 0.95* 0.15 0.00 0.15
       37.80 0.49 0.52 0.95* 0.15 0.00 0.15
       37.85 0.49 0.52 0.95* 0.15 0.00 0.15
       37.90 0.49 0.52 0.95* 0.15 0.00 0.15
       37.95 0.49 0.52 0.95* 0.15 0.00 0.15
       38.00 0.49 0.52 0.95* 0.15 0.00 0.15
       38.05 0.49 0.52 0.95* 0.15 0.00 0.15
       38.10 0.49 0.52 0.95* 0.15 0.00 0.15
       38.15 0.49 0.52 0.95* 0.15 0.00 0.15
       38.20 0.49 0.52 0.95* 0.15 0.00 0.15
       38.25 0.49 0.52 0.95* 0.15 0.00 0.15
       38.30 0.49 0.52 0.95* 0.15 0.00 0.15
       38.35 0.49 0.52 0.95* 0.15 0.00 0.15
       38.40 0.49 0.52 0.95* 0.15 0.00 0.15
       38.45 0.49 0.52 0.94* 0.15 0.00 0.15
       38.50 0.49 0.52 0.94* 0.15 0.00 0.15
       38.55 0.49 0.52 0.94* 0.15 0.00 0.15
       38.60 0.49 0.52 0.94* 0.15 0.00 0.15
       38.65 0.49 0.52 0.94* 0.15 0.00 0.15
       38.70 0.49 0.52 0.94* 0.15 0.00 0.15
       38.75 0.49 0.52 0.94* 0.15 0.00 0.15



       38.80 0.49 0.52 0.94* 0.15 0.00 0.15
       38.85 0.49 0.52 0.94* 0.15 0.00 0.15
       38.90 0.49 0.52 0.94* 0.15 0.00 0.15
       38.95 0.49 0.52 0.94* 0.15 0.00 0.15
       39.00 0.49 0.52 0.94* 0.15 0.00 0.15
       39.05 0.49 0.52 0.94* 0.15 0.00 0.15
       39.10 0.49 0.52 0.94* 0.15 0.00 0.15
       39.15 0.49 0.52 0.94* 0.15 0.00 0.15
       39.20 0.49 0.52 0.94* 0.15 0.00 0.15
       39.25 0.49 0.52 0.94* 0.15 0.00 0.15
       39.30 0.49 0.52 0.94* 0.15 0.00 0.15
       39.35 0.49 0.52 0.94* 0.15 0.00 0.15
       39.40 0.49 0.52 0.94* 0.15 0.00 0.15
       39.45 0.49 0.52 0.94* 0.15 0.00 0.15
       39.50 0.49 0.52 0.94* 0.15 0.00 0.15
       39.55 0.49 0.52 0.94* 0.15 0.00 0.15
       39.60 0.49 0.52 0.94* 0.15 0.00 0.15
       39.65 0.49 0.52 0.94* 0.15 0.00 0.15
       39.70 0.49 0.52 0.94* 0.15 0.00 0.15
       39.75 0.49 0.52 0.94* 0.15 0.00 0.15
       39.80 0.49 0.52 0.94* 0.15 0.00 0.15
       39.85 0.49 0.52 0.93* 0.15 0.00 0.15
       39.90 0.49 0.52 0.93* 0.15 0.00 0.15
       39.95 0.49 0.52 0.93* 0.15 0.00 0.15
       40.00 0.49 0.52 0.93* 0.15 0.00 0.15
       40.05 0.49 0.52 0.93* 0.15 0.00 0.15
       40.10 0.49 0.52 0.93* 0.15 0.00 0.15
       40.15 0.49 0.52 0.93* 0.15 0.00 0.15
       40.20 0.49 0.52 0.93* 0.15 0.00 0.15
       40.25 0.49 0.52 0.93* 0.15 0.00 0.15
       40.30 0.49 0.52 0.93* 0.15 0.00 0.15
       40.35 0.49 0.52 0.93* 0.15 0.00 0.15
       40.40 0.49 0.52 0.93* 0.15 0.00 0.15
       40.45 0.49 0.52 0.93* 0.15 0.00 0.15
       40.50 0.49 0.52 0.93* 0.15 0.00 0.15
       40.55 0.49 0.52 0.93* 0.15 0.00 0.15
       40.60 0.49 0.52 0.93* 0.15 0.00 0.15
       40.65 0.49 0.52 0.93* 0.15 0.00 0.15
       40.70 0.49 0.52 0.93* 0.15 0.00 0.15
       40.75 0.49 0.52 0.93* 0.15 0.00 0.15
       40.80 0.49 0.52 0.93* 0.15 0.00 0.15
       40.85 0.49 0.52 0.93* 0.15 0.00 0.15
       40.90 0.49 0.52 0.93* 0.15 0.00 0.15
       40.95 0.49 0.52 0.93* 0.15 0.00 0.15
       41.00 0.49 0.52 0.93* 0.15 0.00 0.15
       41.05 0.49 0.52 0.93* 0.15 0.00 0.15
       41.10 0.49 0.52 0.93* 0.15 0.00 0.15
       41.15 0.49 0.52 0.93* 0.15 0.00 0.15
       41.20 0.49 0.52 0.93* 0.15 0.00 0.15
       41.25 0.49 0.52 0.93* 0.15 0.00 0.15



       41.30 0.49 0.52 0.93* 0.15 0.00 0.15
       41.35 0.49 0.52 0.93* 0.15 0.00 0.15
       41.40 0.49 0.52 0.93* 0.15 0.00 0.15
       41.45 0.49 0.52 0.92* 0.15 0.00 0.15
       41.50 0.49 0.52 0.92* 0.15 0.00 0.15
       41.55 0.49 0.52 0.92* 0.15 0.00 0.15
       41.60 0.49 0.52 0.92* 0.15 0.00 0.15
       41.65 0.48 0.52 0.92* 0.15 0.00 0.15
       41.70 0.48 0.53 0.92* 0.15 0.00 0.15
       41.75 0.48 0.53 0.92* 0.15 0.00 0.15
       41.80 0.48 0.53 0.92* 0.15 0.00 0.15
       41.85 0.48 0.53 0.92* 0.15 0.00 0.15
       41.90 0.48 0.53 0.92* 0.15 0.00 0.15
       41.95 0.48 0.53 0.92* 0.15 0.00 0.15
       42.00 0.48 0.53 0.92* 0.15 0.00 0.15
       42.05 0.48 0.53 0.92* 0.15 0.00 0.15
       42.10 0.48 0.53 0.92* 0.15 0.00 0.15
       42.15 0.48 0.53 0.92* 0.15 0.00 0.15
       42.20 0.48 0.53 0.92* 0.15 0.00 0.15
       42.25 0.48 0.53 0.92* 0.15 0.00 0.15
       42.30 0.48 0.53 0.92* 0.15 0.00 0.15
       42.35 0.48 0.53 0.92* 0.15 0.00 0.15
       42.40 0.48 0.53 0.92* 0.15 0.00 0.15
       42.45 0.48 0.53 0.92* 0.15 0.00 0.15
       42.50 0.48 0.53 0.92* 0.15 0.00 0.15
       42.55 0.48 0.53 0.92* 0.15 0.00 0.15
       42.60 0.48 0.53 0.92* 0.15 0.00 0.15
       42.65 0.48 0.53 0.92* 0.15 0.00 0.15
       42.70 0.48 0.53 0.92* 0.15 0.00 0.15
       42.75 0.48 0.53 0.92* 0.15 0.00 0.15
       42.80 0.48 0.53 0.92* 0.15 0.00 0.15
       42.85 0.48 0.53 0.92* 0.15 0.00 0.15
       42.90 0.48 0.53 0.92* 0.15 0.00 0.15
       42.95 0.48 0.53 0.92* 0.15 0.00 0.15
       43.00 0.48 0.53 0.92* 0.15 0.00 0.15
       43.05 0.48 0.53 0.92* 0.15 0.00 0.15
       43.10 0.48 0.53 0.92* 0.15 0.00 0.15
       43.15 0.48 0.53 0.92* 0.15 0.00 0.15
       43.20 0.48 0.53 0.92* 0.15 0.00 0.15
       43.25 0.48 0.53 0.92* 0.15 0.00 0.15
       43.30 0.48 0.53 0.92* 0.15 0.00 0.15
       43.35 0.48 0.53 0.91* 0.15 0.00 0.15
       43.40 0.48 0.53 0.91* 0.15 0.00 0.15
       43.45 0.48 0.53 0.91* 0.15 0.00 0.15
       43.50 0.48 0.53 0.91* 0.15 0.00 0.15
       43.55 0.48 0.53 0.91* 0.15 0.00 0.15
       43.60 0.48 0.53 0.91* 0.15 0.00 0.15
       43.65 0.48 0.53 0.91* 0.15 0.00 0.15
       43.70 0.48 0.53 0.91* 0.15 0.00 0.15
       43.75 0.48 0.53 0.91* 0.15 0.00 0.15



       43.80 0.48 0.53 0.91* 0.15 0.00 0.15
       43.85 0.48 0.53 0.91* 0.15 0.00 0.15
       43.90 0.48 0.53 0.91* 0.15 0.00 0.15
       43.95 0.48 0.53 0.91* 0.15 0.00 0.15
       44.00 0.48 0.53 0.91* 0.14 0.00 0.14
       44.05 0.48 0.53 0.91* 0.14 0.00 0.14
       44.10 0.48 0.53 0.91* 0.14 0.00 0.14
       44.15 0.48 0.53 0.91* 0.14 0.00 0.14
       44.20 0.48 0.53 0.91* 0.14 0.00 0.14
       44.25 0.48 0.53 0.91* 0.14 0.00 0.14
       44.30 0.48 0.53 0.91* 0.13 0.00 0.13
       44.35 0.48 0.53 0.91* 0.13 0.00 0.13
       44.40 0.48 0.53 0.91* 0.13 0.00 0.13
       44.45 0.48 0.53 0.91* 0.13 0.00 0.13
       44.50 0.48 0.53 0.91* 0.12 0.00 0.12
       44.55 0.48 0.53 0.91* 0.12 0.00 0.12
       44.60 0.48 0.53 0.91* 0.12 0.00 0.12
       44.65 0.48 0.53 0.91* 0.11 0.00 0.11
       44.70 0.43 0.53 0.81* 0.11 0.00 0.11
       44.75 0.40 0.53 0.76* 0.10 0.00 0.10
       44.80 0.39 0.53 0.73* 0.10 0.00 0.10
       44.85 0.37 0.53 0.71* 0.09 0.00 0.09
       44.90 0.36 0.53 0.69* 0.09 0.00 0.09
       44.95 0.36 0.53 0.68* 0.08 0.00 0.08
       45.00 0.35 0.53 0.67* 0.07 0.00 0.07
       45.05 0.36 0.53 0.68* 0.07 0.00 0.07
       45.10 0.37 0.53 0.70* 0.06 0.00 0.06
       45.15 0.38 0.53 0.72* 0.06 0.00 0.06
       45.20 0.39 0.53 0.74* 0.05 0.00 0.05
       45.25 0.41 0.53 0.78* 0.04 0.00 0.04
       45.30 0.45 0.53 0.85* 0.04 0.00 0.04
       45.35 0.48 0.53 0.91* 0.03 0.00 0.03
       45.40 0.48 0.53 0.91* 0.03 0.00 0.03
       45.45 0.48 0.53 0.91* 0.03 0.00 0.03
       45.50 0.48 0.53 0.91* 0.02 0.00 0.02
       45.55 0.48 0.53 0.91* 0.02 0.00 0.02
       45.60 0.48 0.53 0.91* 0.02 0.00 0.02
       45.65 0.48 0.53 0.91* 0.02 0.00 0.02
       45.70 0.48 0.53 0.90* 0.01 0.00 0.01
       45.75 0.48 0.53 0.90* 0.01 0.00 0.01
       45.80 0.47 0.53 0.90* 0.01 0.00 0.01
       45.85 0.47 0.53 0.90* 0.01 0.00 0.01
       45.90 0.47 0.53 0.90* 0.01 0.00 0.01
       45.95 0.47 0.53 0.90* 0.00 0.00 0.00
       46.00 0.47 0.52 0.90* 0.00 0.00 0.00
       46.05 0.47 0.52 0.90* 0.00 0.00 0.00
       46.10 0.47 0.52 0.90* 0.00 0.00 0.00
       46.15 0.47 0.52 0.90* 0.00 0.00 0.00
       46.20 0.47 0.52 0.90* 0.00 0.00 0.00
       46.25 0.47 0.52 0.90* 0.00 0.00 0.00



       46.30 0.47 0.52 0.90* 0.00 0.00 0.00
       46.35 0.47 0.52 0.90* 0.00 0.00 0.00
       46.40 0.47 0.52 0.90* 0.00 0.00 0.00
       46.45 0.47 0.52 0.90* 0.00 0.00 0.00
       46.50 0.47 0.52 0.90* 0.00 0.00 0.00
       46.55 0.47 0.52 0.90* 0.00 0.00 0.00
       46.60 0.47 0.52 0.90* 0.00 0.00 0.00
       46.65 0.47 0.52 0.90* 0.00 0.00 0.00
       46.70 0.47 0.52 0.90* 0.00 0.00 0.00
       46.75 0.47 0.52 0.90* 0.00 0.00 0.00
       46.80 0.47 0.52 0.90* 0.00 0.00 0.00
       46.85 0.47 0.52 0.90* 0.00 0.00 0.00
       46.90 0.47 0.52 0.90* 0.00 0.00 0.00
       46.95 0.47 0.52 0.90* 0.00 0.00 0.00
       47.00 0.47 0.52 0.90* 0.00 0.00 0.00
       47.05 0.47 0.52 0.90* 0.00 0.00 0.00
       47.10 0.47 0.52 0.90* 0.00 0.00 0.00
       47.15 0.47 0.52 0.90* 0.00 0.00 0.00
       47.20 0.47 0.52 0.90* 0.00 0.00 0.00
       47.25 0.47 0.52 0.90* 0.00 0.00 0.00
       47.30 0.47 0.52 0.90* 0.00 0.00 0.00
       47.35 0.47 0.52 0.90* 0.00 0.00 0.00
       47.40 0.47 0.52 0.90* 0.00 0.00 0.00
       47.45 0.47 0.52 0.90* 0.00 0.00 0.00
       47.50 0.47 0.52 0.90* 0.00 0.00 0.00
       47.55 0.47 0.52 0.90* 0.00 0.00 0.00
       47.60 0.47 0.52 0.90* 0.00 0.00 0.00
       47.65 0.47 0.52 0.90* 0.00 0.00 0.00
       47.70 0.47 0.52 0.90* 0.00 0.00 0.00
       47.75 0.47 0.52 0.90* 0.00 0.00 0.00
       47.80 0.47 0.52 0.90* 0.00 0.00 0.00
       47.85 0.47 0.52 0.90* 0.00 0.00 0.00
       47.90 0.47 0.52 0.90* 0.00 0.00 0.00
       47.95 0.47 0.52 0.90* 0.00 0.00 0.00
       48.00 0.47 0.52 0.90* 0.00 0.00 0.00
       48.05 0.47 0.52 0.90* 0.00 0.00 0.00
       48.10 0.47 0.52 0.90* 0.00 0.00 0.00
       48.15 0.47 0.52 0.90* 0.00 0.00 0.00
       48.20 0.47 0.52 0.90* 0.00 0.00 0.00
       48.25 0.47 0.52 0.90* 0.00 0.00 0.00
       48.30 0.47 0.52 0.90* 0.00 0.00 0.00
       48.35 0.47 0.52 0.90* 0.00 0.00 0.00
       48.40 0.47 0.52 0.90* 0.00 0.00 0.00
       48.45 0.47 0.52 0.90* 0.00 0.00 0.00
       48.50 0.47 0.52 0.90* 0.00 0.00 0.00
       48.55 0.47 0.52 0.90* 0.00 0.00 0.00
       48.60 0.47 0.52 0.90* 0.00 0.00 0.00
       48.65 0.47 0.52 0.90* 0.00 0.00 0.00
       48.70 0.47 0.52 0.90* 0.00 0.00 0.00
       48.75 0.47 0.52 0.90* 0.00 0.00 0.00



       48.80 0.47 0.52 0.90* 0.00 0.00 0.00
       48.85 0.47 0.52 0.90* 0.00 0.00 0.00
       48.90 0.47 0.52 0.90* 0.00 0.00 0.00
       48.95 0.47 0.52 0.90* 0.00 0.00 0.00
       49.00 0.47 0.52 0.90* 0.00 0.00 0.00
       49.05 0.47 0.52 0.90* 0.00 0.00 0.00
       49.10 0.47 0.52 0.90* 0.00 0.00 0.00
       49.15 0.47 0.52 0.90* 0.00 0.00 0.00
       49.20 0.47 0.52 0.90* 0.00 0.00 0.00
       49.25 0.47 0.52 0.90* 0.00 0.00 0.00
       49.30 0.47 0.52 0.89* 0.00 0.00 0.00
       49.35 0.47 0.52 0.89* 0.00 0.00 0.00
       49.40 0.47 0.52 0.89* 0.00 0.00 0.00
       49.45 0.47 0.52 0.89* 0.00 0.00 0.00
       49.50 0.47 0.52 0.89* 0.00 0.00 0.00
       49.55 0.47 0.52 0.89* 0.00 0.00 0.00
       49.60 0.47 0.52 0.89* 0.00 0.00 0.00
       49.65 0.47 0.52 0.89* 0.00 0.00 0.00
       49.70 0.47 0.52 0.89* 0.00 0.00 0.00
       49.75 0.47 0.52 0.89* 0.00 0.00 0.00
       49.80 0.47 0.52 0.89* 0.00 0.00 0.00
       49.85 0.47 0.52 0.89* 0.00 0.00 0.00
       49.90 0.47 0.52 0.89* 0.00 0.00 0.00
       49.95 0.47 0.52 0.89* 0.00 0.00 0.00
       50.00 0.47 0.52 0.89* 0.00 0.00 0.00
       50.05 0.47 0.52 0.89* 0.00 0.00 0.00
       50.10 0.46 0.52 0.89* 0.00 0.00 0.00
       50.15 0.46 0.52 0.89* 0.00 0.00 0.00
       50.20 0.46 0.52 0.89* 0.00 0.00 0.00
       50.25 0.46 0.52 0.89* 0.00 0.00 0.00
       50.30 0.46 0.52 0.89* 0.00 0.00 0.00
       50.35 0.46 0.52 0.89* 0.00 0.00 0.00
       50.40 0.46 0.52 0.89* 0.00 0.00 0.00
       50.45 0.46 0.52 0.89* 0.00 0.00 0.00
       50.50 0.46 0.52 0.89* 0.00 0.00 0.00
       50.55 0.46 0.52 0.89* 0.00 0.00 0.00
       50.60 0.46 0.52 0.89* 0.00 0.00 0.00
       50.65 0.46 0.52 0.89* 0.00 0.00 0.00
       50.70 0.46 0.52 0.89* 0.00 0.00 0.00
       50.75 0.46 0.52 0.89* 0.00 0.00 0.00
       50.80 0.46 0.52 0.89* 0.00 0.00 0.00
       50.85 0.46 0.52 0.89* 0.00 0.00 0.00
       50.90 0.46 0.52 0.89* 0.00 0.00 0.00
       50.95 0.46 0.52 0.89* 0.00 0.00 0.00
       51.00 0.46 0.52 0.89* 0.00 0.00 0.00
 _______________________________________________________
 * F.S.<1, Liquefaction Potential Zone
   (F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

  Units: Unit: qc, fs, Stress or Pressure = atm (1.0581tsf); Unit Weight = 



pcf; Depth = ft; Settlement = in. 
 

____________________________________________________________________________________
 1 atm (atmosphere) = 1 tsf (ton/ft2)
   CRRm  Cyclic resistance ratio from soils
   CSRsf Cyclic stress ratio induced by a given earthquake (with user

request factor of safety)
   F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf
   S_sat Settlement from saturated sands
   S_dry Settlement from Unsaturated Sands
   S_all Total Settlement from Saturated and Unsaturated Sands
   NoLiq No-Liquefy Soils
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APPENDIX E 

 

TENTATIVE TRACT MAP 39179 – GRADING PLAN 
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VICINITY  MAP
N.T.S.

PROJECT AREA

TENTATIVE TRACT MAP NO. 39179
COUNTY OF RIVERSIDE

SCHEDULE "A" MAP

AVENUE  53

engineering consultants

CIVIL ENGINEER:

OWNER/APPLICANT

ASSESSORS PARCEL NUMBERS:

PROJECT AREA:

FEMA MAP REFERENCE:

UTILITY PROVIDERS:

EXISTING ZONING AND LAND USE:LEGAL DESCRIPTION:

PROJECT NOTES:

GROSS ACREAGE:

PROPOSED ZONING AND LAND USE:

SCHOOL DISTRICT:

ADJACENT LAND USE:

NET ACREAGE:

/OT /OT 

LOT NO. LOT AREA (SO.FT.) LOT NO. 

I JJ,4I9 J4 

2 32,662 J5 

J J2,875 36 

4 32,272 37 

5 32,843 JB 

6 33,968 39 

7 32,313 40 

8 34,765 41 

9 40,160 42 

10 35,286 43 

11 34,768 44 

12 33,831 45 

13 35,943 46 

14 JJ,419 47 

15 32,644 48 

16 32,781 49 

17 32,662 50 

18 39,110 51 

19 40,287 52 

20 J4,385 53 

21 32,812 54 

22 33,112 55 

23 33,910 56 

24 29,663 57 

25 31,529 58 

26 31,894 59 

27 32,591 60 

28 32,368 61 

29 32,765 62 

JO 48,440 63 

31 53,534 64 

32 14,398 65 

33 13,990 

LOT AREA (SO.FT.) 

IJ,288 

/3,J29 

14,079 

16,970 

17,059 

16,695 

14,849 

14,616 

14,333 

1 J, 129 

12,901 

14,326 

13,274 

13,482 

14,244 

14,551 

16,124 

14,343 

17,030 

16,795 

14,167 

13,677 

14,224 

14,431 

14,030 

13,359 

IJ,275 

12,925 

14,422 

17,059 

16,755 

16,082 

II 
II 
I' 

,, ,,,.-lT 
·,/ ! 

LOT NO. 

"A'' 

"s" 

"D" 

"[" 

"H" 

"J" 

"K" 

''L " 

"M" 

"N" 

"p" 

"Q" 

"R" 

"5" 

"T" 

"U" 

"V" 

DRIVE A 

DRIVE B 

DRIVE C 

DRIVE D 

DRIVE E 

DRIVE F 

5' MIN 

II Ci: 
II J'MIN I 

II ;a, PAD- ' 
(105,lO) :: ' RG ' 

---- --lj 7::ij 
--- _J I °' ' 

bl~ i i 
-~!.-J F.G. 

4% MIN 
20% MAX 

I 

I 

LOT AREA (SO.FT.) 

185,400 

251,599 

682,587 

15,131 

155,689 

386,652 

/03,917 

1,809,669 

12,858 

7,366 

3,498 

12,367 

493,530 

51,860 

64,784 

102,176 

74,023 

102,268 

51,626 

7,500 

6,617 

103,195 

84,651 

31,249 

115,522 

41,727 

62,889 

a:: 

1· 

AREA (SO.FT.} PERCENTAGE (%} 

~ 
(;j 

l's 
Q_ 

2 

TOTAL LOT 
AREA 

OTHER LOT 

AMENITIES 

MAINTENANCE 
AREA 

1,581,193 

155,689 

638,251 

153,402 

GOLF & PONO 4,078,033 

GREEN SPACE 388,423 

POWER 
STATION 

CIRCULA T/ON 

MONROE AVE 
DEDICATION 

ARABIA ST 
DEDICATION 

AVE 53 
DEDICATION 

TOTAL 

103,917 

453,484 

102,268 

51,626 

7,500 

7,713,786 

5' MIN 

G: 

~ 
RG 

PAD-

~ 

20.5% 

2.0% 

8.3% 

2.0% 

52.9% 

5.0% 

I.J% 

5.9% 

I.J% 

0.7% 

0.1% 

100% 

J' MIN 

;;; 
~ 

I 
_:i 

TOE OF SLOPE 

(100.0} 7 
J 

FG. 
. J I r~ 

4% MIN ~ 
20% MAX 

SECTION v-v 
NTS 

FOR SIDEYARD GRADING WHERE PAD DIFFERENCE IS CREA TER THAN 1.0' 

11 15' TYP 
0: 

I, 
/0' MIN 42' II TEMP I FT HIGH 

I I :a: 

I I/ BERM 
II ,:,aj 
II "' TOP OF SLOPE 

c-=--=--=i- ~ r RG PAD /i, PER PLAN 

, I I 
:::! i I I 

_L_J 
l 

FC 
J:1 

SECTION X-X 1% MIN 
20% MAX 

NTS 

E/P PUE 

PAD ELEVATION PER PLAN 

SECTION Y-Y 
NTS 

APN:780-010-12 
THE SOUTHWEST 1/4 OF THE NORTHWEST 1/4 OF SECTION 11, TOWNSHIP 6 
SOUTH, RANGE 7 EAST, SAN BERNARDINO BAS£ AND MERIDIAN, AS SHOWN 
BY UNITED STATES GOVERNMENT SURVEY.EXCEPTING THEREFROM THE SOUTH 
30.00 FEET CONVEYED TO THE COUNTY OF RIVERSIDE, BY DEED RECORDED 
AUGUST 29, 1950 AS INSTRUMENT NO. 4583 OFFICIAL RECORDS OF 
RIVERSIDE COUNTY, CALIFORNIA. 

APN:780-010-13 
PARCEL A: 

ZONE A-I LIGHT AGRICULTURE 

ZONE R-1 SINGUE-FAMILY DWEWNG 
ZONE R-5 OPEN AREA OOMBINING ZONE-RESIDENTIAL DEVELOPMENT 
ZONER-A RESIDENTIAL-AGRICULTURAL 

AG 

RC-LOR 

780-010-012, 780-010-013, 
780-010-014 
780-020-001, 780-020-002, 
780-020-003 

f \ 

I\ 

n 
"" J 

\'-------+----PARCEL 1 OF PARCEL MAP 9350, IN THE COUNTY OF RIVERSIDE, STATE OF 
CALIFORNIA, AS PER MAP REOORDED IN BOOK 48, PAGES 99 AND 100 OF 
PARCEL MAPS, IN THE OFFCE OF THE COUNTY RECORDER OF SAID CCXJNTY. 
PARCEL B: ZONE R-1 SINGUE-FAMILY DWEWNG RURAL COMMUNITY - LOW DENSITY RESIDENTIAL 
AN EASEMENT OVER PARCEL 2 OF SAID PARCEL MAP 9350 FOR THE RIGHT 
TO US£ AND MAINTAIN IRRIGATION PIPELINES LOCATED THEREON AND FOR 
THE RIGHT OF INGRESS AND EGRESS OVER SAID PARCEL 2, AIL A 
RESERVED IN GRANT DEED REOOROED JULY 13, 1983 AS INSTRUMENT NO. 
1983-139B05 OFFCIAL RECORDS. 

APN:780-010-014 
PARCEL 2 OF PARCEL MAIP 9350, COUNTY OF RIVERSIDE, CALIFORNIA, AS 
PER MAP RECORDED IN BOOK 48, PAGES 99 AND 100 OF PARCEL MAIPS, IN 
THE OFFlCE OF THE COUNTY RECORDER OF SAID COUNTY. 

APN: 780-020-001 
THE NORTHWEST 1/4 OF THE SOUTHWEST 1/4 OF SECTION 11, TOWNSHIP 6 
SOUTH, RANGE 7 EAST, SAN BERNARDINO MERIDIAN, IN THE COACHELLA 
VAWEY COUNTY WATER DISTRICT, ACCORDING TO THE OFFlCIAL PLAT 
THEREOF. EXCEPTING THEREFROM THE NORTH 30 FEET. 

APN· 780-020-002 
THE NORTHEAST 1/4 OF THE SCXJTHWEST 1/4 OF SECTION 11, TOWNSHIP 6 
SOUTH, RANGE 7 EAST, SAN BERNARDINO MERIDIAN, IN THE COACHELLA 
VAWEY COUNTY WATER DISTRICT ACCORDING TO THE OFFCIAL PLAT 
THEREOF.EXCEPTING THE NORTH 30 FEET. 

APN: 780-020-003 

177.08 AC 

173.38 AC 

ZONE X - AREA OF MINIMAL FLOOD HAZARD 

I. MAPPING SOURCE 
2. WATER QUALITY 
3. STORM WATER MANAGEMENT 
4. PARTIAL VACATION AVENUE 53 

TOPOGRAPHY SURVEY 
xxxxxxx 
xxxxxxx 
xxxxxxx 

THE WEST 20 ACRES OF THE NORTH 1/2 OF THE SOUTHEAST 1/4 OF 
SECTION II, TOWNSHIP 6 SOUTH, RANGE 7 EAST, SAN BERNARDINO BASE 
AND MERIDIAN.EXCEPTING THE NORTH 30 FEET. 5. SEWER AND WATER SERVICE 

6. CANAL WATER 
COACHELLA VALLEY WATER DISTRICT 
xxxxxxx 

7. FlNAL MAIP SCHEDUUE xxxxxxx 

780-D10-12 / 780-010-013 / 780-010-D14 / 780-020-001 / 780-02D-002 
/ 780-020-003 

NAME: DISCOVERY MM CLUB, LLC 

ADDRESS: 80-955 AVENUE 52 
LA QUINTA, CA 92253 

E-MAIL: ATRAYLORilMADISONCLUBCA.COM 
JGAMLIN@DISCOVERYLANDCO.COM 

RllM ENGINEERING CONSULTANTS 
1ADA 
SUITE 1000 
IRVINE, CA 92618 
(949) 453-0111 
\IICTORIA.WHITAKERCIRTMEC.COM 

COACHELLA VALLEY WATER DISTRICT 
IMPERIAL IRRIGATION DISTRICT (IID) 
SOCAL GAS 
FRONTIER 
SPECTRUM 
UNDERGROUND SERVICE ALERT 
BURRTEC WASTE & RECYCLING SERVICES, LLC 

760-398-2651 
800-303-7756 
909-335-3986 
951-723-0736 
951-406-1690 
800-227-2600 
760-340-2113 

±175.08 AC 

COACHELLA VALLEY UNIFIED SCHOOL DISTRICT 

NOR1H: 
SOU1H: 
EAST: 
WEST: 

x--

VACANT /RESIDENTIAL 
VACANT /RESIDENTIAL 
VACANT 
RESIDENTIAL 

FG=PAD 
OR PER PLAN 

,s '" ,tr:, '~~N_~j-
(TYP)_\

7 
(TYP) (TYP) ._ 

l I I i---x---7 I j i------171 
Y'--+i _l _~-,-+..L..i ~y t i i t ~ 

PAD :I l l5 : PAD I : PAD I 
105.0 2', I 100.0 : I 99.0 : 

15' TYP. UNLESS 

NOTED OTHERWISE 

3' TYP. UNLESS 

NOTED OTHERWISE 

_J ~ I _J j I N-- _J I .-- ~1: i-- l: i-- 1 
PAD L!MIT--J, >-7 f ~--~Q)_IMIT ~--- _) 

-t--7 Li--1---t-- l __ ,_, ___ +-~- ---PUE 

I / ' ~ ~ ~ ~ ! ~ ~ DRAINAGE ESMT. 
!\ ; ,, ,\ _,,,, ;\ 

>--- DIRECTION OF FLOW___,/ N-- '\ 
EDGE OF PAVEMENT~ 

PLAN \l'lEW 
NTS 

TYPICAL LOT GRADING 
PER PRECISE GRADING PLANS 

SURVEY BY. 

SHEET NO DESCRIPTION 

COVER SHEET 

2 INDEX MAP 

3 GRADING PLAN 
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The Ranch At Madison 
Development Summary 

August14,2025 

LAND USE PRODUCT DESCRIPTION 

Estate Lots ±0.75 AC (160' X 200? 31 

Golf Cottages ± 0.30 AC (BS' X 150') 34 

Village Units ± 2,500 SF 20 

TOTAL 85 
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6782 Stanton Avenue, Suite C, Buena Park, CA 90621 (714) 523-0952 Fax (714) 523-1369 
450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

October 17, 2022 

Discovery Land Company 

P.O. Box 1482 
La Quinta, Ca lifornia 92247 
Attn: Mr. Scott Birdwell 

Subject: 

Project: 

Geotechnical investigation 

Proposed Residentia l Development 
APN's 780-020-001 to 003 & 780-010-012 

Monroe Street 
La Quinta Area, Rive rside County, Ca lifornia 

Project No. 544-22319 
22-10-61 3 

Stadden Engineering is pleased to present the resu lts of the geotechnica l investigation performed for the 
new residentia l development to be constructed on the currently vacant parcels located on the east s ide of 
Monroe Street and on the north and south side of Avenue 53 (A PN's 780-020-001 , 002, 003 & 780-010-012) 
in the La Quinta area of Riverside County, California. Our services were completed in accordance wi th 
our proposal for geotechnical engineering services dated July 1, 2022 and your authorization to proceed 
with the work. The purpose of our investigation was to explore the subsurface conditions at the site in 
order to provide recommendations for foundation design and the design of the various site 
improvemen ts. Evaluation of environmental issues and hazardous wastes was not included within the 

scope of services provided. 

The opinions, recommendations and design criteria presented in this report are based on our field 
exploration program, laboratory testing and engineering analyses. Based on the resu lts of our 
investigation, it is our professional opinion that the proposed project shou ld be feasible from a 
geotechnical perspective provided tha t the recommendations presented in this report a re implemented in 

design and carried out through construction. 

We apprecia te the opportunity to provide service to you on this project. If you have any questions 

regarding this report, please contact the undersig ned . 

Respectfully submitted, 
SLADDEN ENGINEERING 

SER/jm 

Copies: 2/Addressee 

Brett L. 1 

Principa I Eng in ·-... -;::-.:-~ . 
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INTRODUCTION 

Project No. 544-22319 
22-10-613 

This report presents the results of the geotechnical investigation performed by Sladden Engineering 
(Sladden) for the new residential development to be constructed on the currently vacant parcels located 
on the east side of Monroe Street and on the north and south side of Avenue 53 (APN' s 780-020-001, 002, 
003 & 780-010-012) in the La Quinta area of Riverside County, California. The site is located at 
approximately 33.6626 degrees north longitude and 116.2296 degrees west longitude. The approximate 
location of the site is indicated on the Site Location Map (Figure 1). 

Our investigation was conducted in order to evaluate the engineering properties of the subsurface 
materials, to evaluate their in-situ characteristics, and to provide engineering recommendations and 
design criteria for site preparation, foundation design and the design of various site improvements. This 
study also includes a review of published and unpublished geotechnical and geological literature 
regarding seismicity at and near the subject site. 

PROJECT DESCRIPTION 

Based on the provided Conceptual Master Plan, it is our understanding that the proposed project will 
consist of constructing 31 new residences on the subject property. In addition, the proposed project will 
also include a lagoon with a beach, a barn, a racquet club and a golf practice range. For our analyses we 
expect that the proposed residences will be of relatively lightweight wood-frame construction supported 
on conventional shallow spread footings and concrete slabs-on-grade. 

Based on the relatively level nature of the site, Sladden expects that grading will be limited to minor cuts 
and fills in order to accomplish the desired elevations and to provide adequate gradients for site 
drainage. This does not include the removal and re-compaction of the loose compressible near surface soil 
within the proposed building pad areas. Upon completion of precise grading plans, Sladden should be 
retained in order to verify that the recommendations presented within in this report are properly 
incorporated into the design of the proposed project. 

Structural foundation loads were not available at the time of this report. Based on our experience with 
relatively lightweight structures, we expect that isolated column loads will be less than 20 kips and 
continuous wall loads will be less than 2.0 kips per linear foot. If these assumed loads vary significantly 
from the actual loads, we should be consulted to verify the applicability of the recommendations 
provided. 

Sladden Engineering 
www.SladdenEngineering.com 
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SCOPE OF SERVICES 

Project No. 544-22319 
22-10-613 

The purpose of our investigation was to determine specific engineering characteristics of the surface and 
near surface soil in order to develop foundation design criteria and recommendations for site 
preparation. Specifically, our site characterization consisted of the following tasks: 

• Site r~connaissance to assess the existing surface conditions on and adjacent to the site. 

• Drilling ten (10) exploratory boreholes to depths of approximately 5 to 51 feet bgs in order to 
characterize the subsurface soil conditions. Representative samples of the soil were classified in the 
field and retained for laboratory testing and engineering analyses. 

• Performing laboratory testing on selected samples to evaluate their engineering characteristics. 

• Reviewing geologic literature and discussing geologic hazards. 

• Performing site-specific ground motion procedures for the subject property. 

• Performing engineering analyses to develop recommendations for foundation design and site 
preparation. 

• The preparation of this report summarizing our work at the site. 

SITE CONDITIONS 

The subject property is located on the east side of Monroe Street between Avenue 52 and Avenue 54 in 
the La Quinta area of Riverside County, California. The property is formally identified by the County of 
Riverside as APN' s 780-020-001, 780-020-002, 780-020-003 and 780-010-012 and occupies a total area of 
approximately 135.04 acres. At the time of our investigation, the ground surface appeared to have been 
recently disked. A concrete slab was observed within the southern portion of the property. Three (3) 
irrigation ponds were observed near the northwest corner, the southern side and the northeast corner of 
the property. CVWD irrigation standpipes were observed along the northern side of the property. 
Ongoing farming operations were evident within the eastern portion of the property. Avenue 53 transects 
the subject property in the east to west direction. The site is generally level throughout and near the 
elevation of the adjacent properties and streets. The site is bounded by a date palm tree orchard on the 
north, by agricultural property on the east, by residential property on the south and by Monroe Street on 
the west. 

Based on our review of the La Quinta 7.5-Minute Quadrangle Map (USGS, 2018), the site is situated at an 
approximate elevation of 30 feet below mean sea level (MSL). 

No natural ponding of water or surface seeps were observed at or near the sites during our investigation 
conducted on August 9, 2022. Site drainage appears to be controlled via sheet flow and surface 
infiltration. Regional drainage is provided by the Whitewater River to the north of the project site. 
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The project site is located within the Colorado Desert Physiographic Province (also referred to as the 
Salton Trough) that is characterized as a northwest-southeast trending structural depression extending 
from the Gulf of California to the Banning Pass. The Salton Trough is dominated by several northwest 
trending faults, most notably the San Andreas Fault system. The Salton Trough is bounded by the Santa 
Rosa - San Jacinto Mountains on the southwest, the San Bernardino Mountains on the north, the Little 
San Bernardino - Chocolate - Orocopia Mountains on the east and extends through the Imperial Valley 
into the Gulf of California on the south. 

A relatively thick sequence (20,000 feet) of sediment has been deposited in the Coachella Valley portion of 
the Salton Trough from Miocene to present times. These sediments are predominately terrestrial in nature 
with some lacustrian (lake) and minor marine deposits. The major contributor of these sediments has 
been the Colorado River. The mountains surrounding the Coachella Valley are composed primarily of 
Precambrian metamorphic and Mesozoic "granitic" rock. 

The Salton Trough is an internally draining area with no readily available outlet to Gulf of California and 
with portions well below sea level (-253' msl). The region is intermittently blocked from the Gulf of 
California by the damming effects of the Colorado River delta (current elevation +30'msl). Between about 
300AD and 1600 AD (to 1700) the Salton Trough has been inundated by the River's water, forming 
ancient Lake Cahuilla (max. elevation +58' msl). Since that time the floor of the Trough has been 
repeatedly flooded with other "fresh" water lakes (1849, 1861, and 1891), the most recent and historically 
long lived being the current Salton Sea (1905). The sole outlet for these waters is evaporation, leaving 
behind vast amounts of terrestrial sediment materials and evaporite minerals. 

The site has been mapped by Rogers (1965) to be immediately underlain by Quaternary-age alluvium 
(Qal) and lake deposits (Ql). The regional geologic setting for the site vicinity is presented on the Regional 
Geologic Map (Figure 2). 

SUBSURFACE CONDITIONS 

The subsurface conditions at the site were investigated by drilling ten (10) exploratory boreholes on the 
property to depths between approximately 5 to 51 'feet bgs. The approximate locations of the boreholes 
are illustrated on the Borehole Location Photograph (Figure 3). The boreholes were advanced using a 
truck-mounted Mobile B-61 drill-rig equipped with 8-inch outside diameter hollow stem augers. A 
representative of Sladden was on-site to log the materials encountered and retrieve samples for 
laboratory testing and engineering analysis. 

During our field investigation, a thin mantle of artificial fill/disturbed soil was encountered to a depth of 
approximately three (3) feet bgs. Underlying the fill soil and extending to the maximum depths explored, 
native alluvium was encountered. The native soil throughout the site consists primarily of fine-grained 
sand/silty sand (SP/SM) and sandy clay (CL/CH) encountered throughout the depth of our bores. 
Generally, granular soil was found to be slightly moist to moist, loose to dense and grayish brown in in­
situ color. Cohesive layers was found to be moist to wet, soft to stiff, olive brown in in-situ color and 
exhibited medium to high plasticity characteristics. 
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The final logs represent our interpretation of the contents of the field logs, and the results of the 
laboratory observations and tests of the field samples. The final logs are included in Appendix A of this 
report. The stratification lines represent the approximate boundaries between soil types although the 
transitions may be gradual and variable across the site. 

Groundwater was not encountered at the maximum explored depth of 51 feet bgs during our field 
investigation. Based upon the depth to groundwater in the project vicinity (CDWR, 2022), it is our 
opinion that groundwater should not be a factor in the design or construction of the proposed project. 

SEISMICITY AND FAULTING 

The southwestern United States is a tectonically active and structurally complex region, dominated by 
northwest trending dextral faults. The faults of the region are often part of complex fault systems, 
composed of numerous subparallel faults which splay or step from main fault traces. Strong seismic 
shaking could be produced by any of these faults during the design life of the proposed project. 

We consider the most significant geologic hazard to the project to be the potential for moderate to strong 
seismic shaking that is likely to occur during the design life of the project. The proposed project is located 
in the highly seismic Southern California region within the influence of several fault systems that are 
considered to be active or potentially active. An active fault is defined by the State of California as a 
"sufficiently active and well defined fault" that has exhibited surface displacement within the Holocene 
epoch (about the last 11,000 years). A potentially active fault is defined by the State as a fault with a 
history of movement within Pleistocene time (between 11,000 and 1.6 million years ago). 

As previously stated, the site has been subjected to strong seismic shaking related to active faults that 
traverse through the region. Some of the more significant seismic events near the subject site within 
recent times include: M6.0 North Palm Springs (1986), M6.l Joshua Tree (1992), M7.3 Landers (1992), 
M6.2 Big Bear (1992), M7.l Hector Mine (1999), and M7.1 Ridgecrest (2019). 

Table 2 lists the closest known potentially active faults that was generated in part using fault parameters 
from The Revised 2002 California Probabilistic Seismic Hazard Maps (Cao et al, 2003) and the Fault and 
Fold Database of the United States (USGS, 2021a). This table does not identify the probability of 
reactivation or the on-site effects from earthquakes occurring on any faults in the region. 

TABLE 1 
CLOSEST KNOWN ACTIVE FAUL TS 

Fault Name 

San Andreas - Coachella 

San Andreas - Southern 

San Jacinto -Anza 

Burnt Mountain 

San Jacinto - Coyote Creek 

Eureka Peak 

San Andreas - San Bernardino 

Distance Maximum 
(Km) 

8.9 

8.9 

32.5 

34.2 

34.4 

35.3 

37.0 

Event 

7.2 

7.2 

6.5 

6.4 

7.2 

7.5 

6.8 
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SITE SPECIFIC GROUND MOTION PARAMETERS 

Sladden has reviewed the 2019 California Building Code (CBC) and ASCE7-16 and developed site specific 
ground motion parameters for the subject site. The project Seismic Design Maps and site-specific ground 
motion parameters are summarized in the following table and included within Appendix C. The project 
Structural Engineer should verify that all design parameters provided are applicable for the subject 
project. 

TABLE2 
GROUND MOTION PARAMETERS 

Latitude/ Longitude 33.6626/ -116.2296 

Risk Category II 

Site Class D 

Code Reference Documents ASCE 7-16; Chapter 11 & 21 

Description Type Map Based Site-Specific 
MCER Ground Motion (0.2 second period) Ss 1.595 ---

MCER Ground Motion (1.0 second period) S1 0.656 ---
Site-Modified Spectral Acceleration Value SMs 1.595 1.786 

Site-Modified Spectral Acceleration Value SM1 null 1.549 

Numeric Seismic Design Value at 0.2 second SA Sos 1.063 1.190 

Numeric Seismic Design Value at 1.0 second SA S01 null 1.033 

Site Amplification Factor at 0.2 second Fa 1.0 1.0 

Site Amplification Factor at 1.0 second Fv null 2.5 

Site Peak Ground Acceleration PGAM 0.767 0.689 

GEOLOGIC HAZARDS 

The subject site is located in an active seismic zone and will likely experience strong seismic shaking 
during the design life of the proposed project. In general, the intensity of ground shaking will depend on 
several factors including; the distance to the earthquake focus, the earthquake magnitude, the response 
characteristics of the underlying materials, and the quality and type of construction. Geologic hazards 
and their relationship to the site are discussed below. 

I. Surface Rupture. Surface rupture is expected to occur along preexisting, known active fault 
traces. However, surface rupture could potentially splay or step from known active faults 
or rupture along unidentified traces. Based on our review of Rogers (1965), Jennings (1994), 
and CDOC (2022) known active faults are not mapped on the site. In addition, no signs of 
active surface faulting were observed during our review of non-stereo digitized 
photographs of the site and site vicinity (Google Earth, 2022). Finally, no signs of active 
surface fault rupture or secondary seismic effects (lateral spreading, lurching etc.) were 
identified during our field investigation. Therefore, it is our opinion that risks associated 
with primary surface ground rupture should be considered "low". 
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II. 

III. 

IV. 

Ground Shaking. The site has been subjected to past ground shaking by faults that traverse 
through the region. Strong seismic shaking from nearby active faults is expected to 
produce strong seismic shaking during the design life of the proposed project. Based on 
site-specific ground motion parameters developed for the property (Appendix C), the site 
modified peak ground acceleration (PGAm) is estimated to be 0.689g. 

Liquefaction. Liquefaction is the process in which loose, saturated granular soil loses 
strength as a result of cyclic loading. The strength loss is a result of a decrease in granular 
sand volume and a positive increase in pore pressures. Generally, liquefaction can occur if 
all of the following conditions apply; liquefaction-susceptible soil, groundwater within a 
depth of 50 feet or less, and strong seismic shaking. Based on the depth to groundwater in 
the project vicinity, risks associated with liquefaction are considered "negligible". 

Tsunamis and Seiches. Because the site is situated at an inland location and is not 
immediately adjacent to any impounded bodies of water, risks associated with tsunamis 
and seiches are considered "negligible". 

V. Slope Failure, Landsliding, Rock Falls. Slope instability in the form of landslides and rock 
falls were not observed at or near the subject site. The site is situated on relatively flat 
ground and is not located immediately adjacent to any slopes. As such, risks associated 
with slope instability (landslides, mass wasting and rock falls) are considered "negligible". 

VI. Expansive Soil. Generally, the near surface soil consists of silty sand (SM). Based on the 
results of our laboratory testing (EI=0 & EI=l for BH-1 & BH-8, respectively), the materials 
underlying the site are considered to be "Non Expansive". 

VII. Static Settlement. Static settlement resulting from the anticipated foundation loads should 
be tolerable provided that the recommendations included in this report are considered in 
foundation design and construction. The ultimate static settlement is expected to be less 
than 1 inch when using the recommended allowable bearing pressures. As a practical 
matter, differential static settlement between footings can be assumed as one-half of the 
total static settlement. 

VIII. Subsidence. Land subsidence can occur in valleys where aquifer systems have been 
subjected to extensive groundwater pumping, such that groundwater pumping exceeds 
groundwater recharge. Generally, pore water reduction can result in a rearrangement of 
skeletal grains and could result in elastic (recoverable) or inelastic (unrecoverable) 
deformation of an aquifer system. Locally, no fissures or other surficial evidence of 
subsidence were observed at or near the subject site. 

IX. Debris Flows. Debris flows are viscous flows consisting of poorly sorted mixtures of 
sediment and water and are generally initiated on slopes steeper than approximately six 
horizontal to one vertical (6H:1V) (Boggs, 2001). Based on the flat nature of the site and the 
composition of the surface soil, we judge that risks associated with debris flows should be 
considered "negligible". 
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X. Flooding and Erosion. No signs of flooding or erosion were observed during our field 
investigation. Risks associated with flooding and erosion should be evaluated and 
mitigated by the project design Civil Engineer. 

CONCLUSIONS 

Based on the results of our investigation, it is our professional opinion that the project should be feasible 
from a geotechnical perspective provided that the recommendations included in this report are 
incorporated into design and carried out through construction. The main geotechnical concerns are the 
presence of artificial fill soil and the loose and potentially compressible near surface native soil 
throughout the project site. 

We recommend that remedial work within the proposed building areas include over-excavation and re­
compaction of the primary foundation bearing soil to provide uniform foundation support and to help 
mitigate potential differential settlements. Specific recommendations for foundation area preparation are 
presented in the Earthwork and Grading section of this report. 

Caving did occur to varying degrees within each of our exploratory bores and the surface soil may be 
susceptible to caving within deeper excavations. All excavations should be constructed in accordance 
with the normal CalOSHA excavation criteria. Based on our observations of the materials encountered, 
we anticipate that the subsoil will conform to that described by CalOSHA as Type C. Soil conditions 
should be verified in the field by a "Competent person" employed by the Contractor. 

The following recommendations present more detailed design criteria that have been developed based on 
our field and laboratory investigation. 

EARTHWORK AND GRADING 

All earthwork including excavation, backfill and preparation of the primary foundation and/or slab 
bearing soil should be performed in accordance with the geotechnical recommendations presented in this 
report and portions of the local regulatory requirements, as applicable. All earthwork should be 
performed under the observation and testing of a qualified soil engineer. The following geotechnical 
engineering recommendations for the proposed project are based on observations from the field 
investigation program, laboratory testing and geotechnical engineering analyses. 

a. Site Clearing: Areas to be graded should be cleared of vegetation, associated root systems, 
underground utilities and debris. All areas scheduled to receive fill should be cleared of old fills 
and any irreducible matter. The strippings should be removed off-site, or stockpiled for later use 
in landscape areas. Voids left by obstructions should be properly backfilled in accordance with 
the compaction recommendations of this report. 
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b. Preparation of the Building Areas. In order to provide firm and uniform foundation bearing 
conditions, we recommend over-excavation and re-compaction throughout the proposed 
building areas. All artificial fill soil and native low density near surface native soil should be 
removed to a depth of at least 5 feet below existing grade or 4 feet below the bottom of the 
footings, whichever is deeper. Remedial grading should extend laterally, a minimum of five feet 
beyond the building limits. The native soil exposed by over-excavation should be scarified, 
moisture conditioned to near optimum moisture content and compacted to at least 90 percent 
relative compaction prior to fill placement. The previously removed soil may then be replaced as 
compacted engineered soil in accordance with the recommendations below. 

c. Compaction: Soil to be used as engineered fill should be free of organic material, debris, and 
other deleterious substances. All fill material should be placed in thin lifts, not exceeding six 
inches in a loose condition. If import fill is required, the material should be of a low to non­
expansive nature and should meet the following criteria: 

Plastic Index 
Liquid Limit 

Less than 12 
Less than 35 

Percent Soil Passing #200 Sieve 
Maximum Aggregate Size 

Between 15% and 35% 
3 inches 

The subgrade and all fill should be compacted with acceptable compaction equipment, to at least 
90 percent relative compaction. The bottom of the exposed subgrade should be observed by a 
representative of Sladden Engineering prior to fill placement. Compaction testing should be 
performed on all lifts in order to ensure proper placement of the fill materials. Table 3 provides a 
summary of the excavation and compaction recommendations. 

TABLE3 
SUMMARY OF RECOMMENDATIONS 

*Remedial Grading Over-excavation and re-compaction within the building envelope 
and extending laterally for 5 feet beyond the building limits and 
to a minimum of 5 feet below existing grade or 4 feet below the 
bottom of the footings, whichever is deeper. 

Native/ Import Place in thin lifts not exceeding 6 inches in a loose condition, at 
Engineered Fill near optimum moisture content and compact to a minimum of 90 

percent relative compaction. 

Asphalt Concrete Sections Compact the top 12 inches to at least 95 percent compaction at 
near optimum moisture content. 

* Actual depth may vary and should be determined by a representative of Sladden Engineering in the field 
during construction. 
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d. Shrinkage and Subsidence: Volumetric shrinkage of the material that is excavated and replaced 
as controlled compacted fill should be anticipated. We estimate that this shrinkage should be 
between 10 and 20 percent. Subsidence of the surfaces that are scarified and compacted should be 
between 1 tenth and 3 tenths of a foot. This will vary depending upon the type of equipment 
used, the moisture content of the soil at the time of grading and the actual degree of compaction 
attained. 

CONVENTIONAL SHALLOW SPREAD FOOTINGS 

Conventional shallow spread footings are expected to provide adequate support for the proposed 
residential structures. All footings should be founded upon properly compacted engineered fill soil and 
should have a minimum embedment depth of 12 inches measured from the lowest adjacent finished 
grade. Continuous and isolated footings should have minimum widths of 12 inches and 24 inches, 
respectively. Continuous and isolated footings supported upon properly compacted engineered fill soil 
may be designed using allowable (net) bearing pressures of 1800 and 2000 pounds per square foot (psf), 
respectively. Allowable increases of 200 psf for each additional 1 foot of width and 250 psf for each 
additional 6 inches of depth may be used if desired. The maximum allowable bearing pressure should be 
3000 psf. The allowable bearing pressures apply to combined dead and sustained live loads. The 
allowable bearing pressures may be increased by one-third when considering transient live loads, 
including seismic and wind forces. 

Based on the recommended allowable bearing pressures, the total static settlement of the shallow footings 
is anticipated to be less than one-inch provided foundation preparations conform to the 
recommendations described in this report. Static differential settlement is anticipated to be approximately 
one-half of the total settlement for similarly loaded footings spaced up to approximately 40 feet apart. 

Lateral load resistance for the spread footings will be developed by passive pressure against the sides of 
the footings below grade and by friction acting at the base of the footings. An allowable passive pressure 
of 250 psf per foot of depth may be used for design purposes. An allowable coefficient of friction 0.45 may 
be used for dead and sustained live loads to compute the frictional resistance of the footing placed 
directly on compacted fill. Under seismic and wind loading conditions, the passive pressure and 
frictional resistance may be increased by one-third. 

All footing excavations should be observed by a representative of the project geotechnical consultant to 
verify adequate embedment depths prior to placement of forms, steel reinforcement or concrete. The 
excavations should be trimmed neat, level and square. All loose, disturbed, sloughed or moisture­
softened soils and/or any construction debris should be removed prior to concrete placement. All footings 
should be reinforced in accordance with the project Structural Engineer's recommendations. 

SLABS-ON-GRADE 

In order to provide uniform and adequate support, concrete slabs-on-grade must be placed on properly 
compacted engineered fill soil as outlined in the previous sections of this report. The slab subgrade 
should remain near optimum moisture content and should not be permitted to dry prior to concrete 
placement. Slab subgrade should be firm and unyielding. Disturbed soil should be removed and replaced 
with engineered fill soil compacted to a minimum of 90 percent relative compaction. 
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Slab thickness and reinforcement should be determined by the Structural Engineer. We recommend a 
minimum slab thickness of 4.0 inches and minimum reinforcement of #3 bars at 18 inches on center in 
both directions. All slab reinforcement should be supported on concrete chairs to ensure that 
reinforcement is placed at slab mid-height. Final floor slab design and reinforcement should be 
determined by the Structural Engineer. 

Slabs with moisture sensitive surfaces should be underlain with a moisture vapor retarder consisting of a 
polyvinyl chloride membrane such as 10-mil visqueen, or equivalent. All laps within the membrane 
should be sealed and at least 2 inches of clean sand should be placed over the membrane to promote 
uniform curing of the concrete. To reduce the potential for punctures, the membrane should be placed on 
a pad surface that has been graded smooth without any sharp protrusions. If a smooth surface can not be 
achieved by grading, consideration should be given to placing a 1-inch thick leveling course of sand 
across the pad surface prior to placement of the membrane. 

RETAINING WALLS 

Minor retaining walls may be necessary to complete the proposed construction. Cantilever retaining 
walls may be designed using "active" pressures. Active pressures may be estimated using an equivalent 
fluid weight of 35 pd for level native backfill soil acting in a triangular pressure distribution with drained 
backfill conditions. "At Rest" pressures should be utilized for restrained walls. At rest pressures may be 
estimated using an equivalent fluid weight of 55 pd for native backfill soil with level drained backfill 
conditions. 

We recommend that a back drain system be provided behind all retaining walls or that the walls be 
designed for full hydrostatic pressures. The back drains should consist of a heavy walled, four inch 
diameter, perforated pipe sloped to drain to outlets by gravity, and of clean, free-draining, three-quarter 
to one and one-half inch crushed rock or grave1. The crushed rock or gravel should extend to within one 
foot of the surface. The upper one foot should be backfilled with compacted, fine-grained soil to exclude 
surface water. A Mirafi 140N (or equivalent) filter cloth should be placed between the on-site native 
material and the drain rock. 

We recommend that the ground surface behind retaining walls be sloped to drain. Under no 
circumstances should the surface water be diverted into back drains. Where migration of moisture 
through walls would be detrimental, the walls should be waterproofed. 

CORROSION SERIES 

The soluble sulfate concentrations of the surface soil were determined to be 80 & 40 parts per million 
(ppm) for BH-1 & BH-8, respectively. The soil is considered to have a "negligible-SO" corrosion potential 
with respect to concrete. The use of Type V cement and special sulfate resistant concrete mixes may not 
be necessary. The soluble sulfate content of the surface soil should be reevaluated after grading and 
appropriate concrete mix designs should be established based upon post-grading test results. 
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The pH level of the surface soil was 8.7 & 9.1 for BH-1 & Bh-8, respectively. Based on soluble chloride 
concentration testing (80 & 50 ppm for BH-1 & BH-8, respectively) the soil is considered to have 
"negligible" corrosive potential with respect to normal grade steel. The minimum resistivity of the 
surface soil was found to be 3,600 & 4,600 ohm-cm for BH-1 & BH-8, respectively that suggests the site 
soil is considered to have "moderate" corrosion potential with respect to ferrous metal installations. A 
corrosion expert should be consulted regarding appropriate corrosion protection measures for corrosion 
sensitive installations. 

UTILITY TRENCH BACKFILL 

All utility trench backfill should be compacted to a minimum of 90 percent relative compaction. Trench 
backfill materials should be placed in lifts no· greater than six inches in a loose condition, moisture 
conditioned (or air-dried) as necessary to achieve near optimum moisture content, and mechanically 
compacted to a minimum of 90 percent relative compaction. A representative of the project soil engineer 
should test the backfill to verify adequate compaction. 

EXTERIOR CONCRETE FLATWORK 

In order to provide uniform support and minimize settlement related cracking of concrete flatwork, the 
subgrade soil within concrete flatwork areas should be compacted to a minimum of 90 percent relative 
compaction. A representative of the project geotechnical consultant should observe and verify the density 
and moisture content of the soil prior to concrete placement. 

DRAINAGE 

All final grades should be provided with positive gradients away from foundations to provide rapid 
removal of surface water runoff to an adequate discharge point. No water should be allowed to be pond 
on or immediately adjacent to foundation elements. In order to reduce water infiltration into the 
subgrade soil, surface water should be directed away from building foundations to an adequate 
discharge point. Subgrade drainage should be evaluated upon completion of the precise grading plans 
and in the field during grading. 
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The findings and recommendations presented in this report are based upon an interpolation of the soil 
conditions between the exploratory bore locations and extrapolation of these conditions throughout the 
proposed building areas. Should conditions encountered during grading appear different than those 
indicated in this report, this office should be notified. 

The use of this report by other parties or for other projects is not authorized. The recommendations of this 
report are contingent upon monitoring of the grading operation by a representative of Sladden 
Engineering. All recommendations are considered to be tentative pending our review of the grading 
operation and additional testing, if indicated. If others are employed to perform any soil testing, this 
office should be notified prior to such testing in order to coordinate any required site visits by our 
representative and to assure indemnification of Sladden Engineering. 

We recommend that a pre-job conference be held on the site prior to the initiation of site grading. The 
purpose of this meeting will be to ensure a complete understanding of the recommendations presented in 
this report as they apply to the actual grading performed. 

ADDITIONAL SERVICES 

Once completed, final project plans and specifications should be reviewed by use prior to construction to 
confirm that the full intent of the recommendations presented herein have been applied to design and 
construction. Following review of plans and specifications, observation should be performed by the Soil 
Engineer during construction to document that foundation elements are founded on/or extend into the 
properly compacted soil, and that suitable backfill soil is placed upon competent materials and properly 
compacted at the recommended moisture content. 

Tests and observations should be performed during grading by the Soil Engineer or his representative in 
order to verify that the grading is being performed in accordance with the project specifications. Field 
density testing shall be performed in accordance with acceptable ASTM test methods. The minimum 
acceptable degree of compaction should be 90 percent for engineered fill soil and 95 percent for Class II 
aggregate base as obtained by ASTM Test Method D1557. Where testing indicates insufficient density, 
additional compactive effort shall be applied until retesting indicates satisfactory compaction. 
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https:// earthquake. usgs. gov/ designma ps/rtgm/ 
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APPENDIX A 

FIELD EXPLORATION 

For our field investigation ten (10) exploratory boreholes were excavated on August 9, 2022 utilizing a 
truck mounted hollow stem auger rig (Mobile B-61). Continuous logs of the materials encountered were 
made by a representative of Sladden Engineering. Materials encountered in the boreholes were classified 
in accordance with the Unified Soil Classification System which is presented in this appendix. 

Representative undisturbed samples were obtained within our borings by driving a thin-walled steel 
penetration sampler (California split spoon sampler) or a Standard Penetration Test (SPT) sampler with a 
140 pound automatic-trip hammer dropping approximately 30 inches (ASTM D1586). The number of 
blows required to drive the samplers 18 inches was recorded in 6-inch increments and blowcounts are 
indicated on the boring logs. 

The California samplers are 3.0 inches in diameter, carrying brass sample rings having inner diameters of 
2.5 inches. The standard penetration samplers are 2.0 inches in diameter with an inner diameter of 1.5 
inches. Undisturbed samples were removed from the sampler and placed in moisture sealed containers in 
order to preserve the natural soil moisture content. Bulk samples were obtained from the excavation 
spoils and samples were then transported to our laboratory for further observations and testing. 
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www.SladdenEngineering.com 



(§.1sLADDEN 
BORE LOG 

ENGINEERING Drill Rig: Mobile B-61 Date Drilled: 8/9/2022 
Elevation: -30 Ft (MSL) Boring No: BH-1 

:>-, 
X bO 
Q) 0 

"'d 0 0 
2 Q) ..s 0 

,:5 N .£ 0) i:::: 0.. ~ Q) 

i:::: !-< ;:J Description ;::i s 0 VJ .8 VJ Q) 

0 i:::: ~ u 
Q) u ro ·;;; ;::i VJ Q) 

;E 0.. Cf) i:::: i:::: ·s p ,:5 
~ ro ~ p... s ~ p... ~ :>-, p... ro 0 "5 X !-< Q) !-< ro &3 'cf?- 'cf?-Cf) p::i ~ p p CJ 

2 
Silty Sand (SM); grayish brown, slightly moist, loose, fine-grained 

4/5/9 1 0 26.0 7.5 110.3 (Fill/Disturbed). 

4 

5/6/8 12.1 4.0 96.5 
6 

Silty Sand (SM); grayish brown, slightly moist, loose, fine-grained 

(Qal/Ql). 

8 

10 
4/6/7 10.0 6.1 Sand (SP/SM); grayish brown, moist, loose, fine-grained (Qal/Ql). 

12 

14 

8/9/11 46.0 10.6 96.8 
16 

Silty Sand (SM); grayish brown, slightly moist, medium dense, fine-

grained (Qal/Ql). 

18 

20 
2/2/2 91.5 40.0 Sandy Clay (CL/CH); olive brown, very moist to wet, soft, medium 

22 to high plasticity (Qal/Ql). 

24 

5/8/11 56.6 17.0 105.9 
26 

Sandy Clay (CL/CH); olive brown, very moist, stiff, medium to high 

plasticity (Qal/Ql). 

28 

30 
8/10/10 10.4 3.9 Sand (SP/SM); grayish brown, slightly moist, medium dense, fine-

32 
grained (Qal/Ql). 

34 

6/10/16 49.2 12.2 97.3 
36 

Clayey Sand (SC); grayish brown, moist, medium dense, fine-

grained (Qal/Ql). 

38 

40 
7/9/12 15.8 6.2 Clayey Sand (SC); grayish brown, slightly moist, medium dense, 

42 fine-grained (Qal/Ql). 

44 

11/19/30 16.5 5.6 110.9 
46 Clayey Sand (SC); grayish brown, slightly moist, dense, fine-grained 

(Qal/Ql). 

48 

50 
Clayey Sand (SC); grayish brown, slightly moist to moist, medium 

9/9/10 26.2 8.9 dense, fine- rained (Qal/Ql). 
Completion Notes: PROPOSED RESIDENTIAL DEVELOPMENT 
Terminated at ~51.5 Feet bgs. APNS 780-020-001, 002, 003 & 780-010-012 
No Bedrock EnCQuntered. Project No: 544-22319 

1 No Groundwater Encountered. Report No: 22-10-613 
Page 



1];;;> SLADDEN ENGINEERING 
BORELOG 

Drill Rig: Mobile B-61 I Date Drilled: 8/9/2022 

>< 
Q) 

"O 0 
VJ Q) E 0 

1S N .£ 0... ~ 
~ Q) 

1--< ::i s .s VJ E VJ 
0 ~ Q) u ro VJ ::i VJ Q) 

0... en ~ ~ ·s 0 ~ ro ~ s 0 ~ 0... ~ ;::,..,. 
ro ri5 ::i X 1--< 

en i:o ~ ~ ~ 0 0 0 

[C 3/4/6 64.1 16.3 

6/9/13 10.4 4.1 101.3 

[C 4/5/6 49.3 9.0 

4/7/10 39.5 10.6 105.0 

Completion Notes: 

Elevation: -30 Ft (MSL) I Boring No: BH-2 

-::;::;--
Q) 
Q) 

~ 
,:5 
0... 
Q) 

0 

I- -
I- 2 -

;::,..,. 
bO 
0 
0 
,:5 
;.3 
u 

:.E 
0... ro 
0 

V'/ ·//'. , 

.... 4 -~;~ 
1/-'.,, 

Description 

Silty Sand (SM); grayish brown, slightly moist, fine-grained 

(Fill/Disturbed). 

.... - //,~ 
~ Sandy Clay (CL/CH); olive brown, very moist, stiff, medium to high 

.... 6 - ,; 'l"~ 
~/✓0 plasticity (Qal/Ql). 

.... - :1///2 
V :11/// 

.... 8 -~ /1/)/ 
~ w;;, 

t- - /0} 
--10 ~/ 

.... 12-
,_ -
'- 14 

t- -
,_ 16-
,_ -
,_ 18-

I- -
,_ 20-

t- -
.... 22 

- -
.... 24-

.... -
- 26-
,_ -
'- 28-

t- -
.... 30-

.... -
,_ 32-
,_ -
- 34-
,_ -
- 36-

- -
- 38-
.... -
- 40-

- -
._ 42-

t- -
,_ 44-

.... -

.... 46-

.... -
- 48-
,_ -
._ 50-

Sand (SP/SM); grayish brown, slightly moist, medium dense, fine-

grained (Qal/Ql) . 

Silty Sand (SM); grayish brown, moist, medium dense, fine-grained 

(Qal/Ql). 

Silty Sand (SM); grayish brown, moist, medium dense, fine-grained 

(Qal/Ql) . 

Terminated at - 21.5 Feet bgs . 

No Bedrock Encountered. 

No Groundwater or Seepage Encountered. 

PROPOSED RESIDENTIAL DEVELOPMENT 

APNS 780-020-001, 002, 003 & 780-010-012 

~P_r___,oj_ec_t_N_o_:_5_44_-_22_3_1_9 __________ -fll Page I 
Report No: 22-10-613 2 



(~ Sl..ADDEN ENGINEERING 
BORELOG 

Drill Rig: Mobile B-61 I Date Drilled: 8/9/2022 
-30 Ft (MSL) I 

>< 
QJ 

'1j 0 

2 Q) .fi 0 
N .€ i::::: P-. ~ QJ 

;::} i::::: ;.., s .s VJ .8 VJ 
0 ~ QJ u C1l VJ ;::} VJ QJ 

P-. Cf) ~ ~ ·s p 
~ C1l s ~ p.. ::8 :>-, 

C1l 
0 '3 >< ;.., 

~ ~ ??- p Cf) p:i ~ 0 

3/4/5 71.3 10.0 86.1 

[C 3/4/5 97.4 32.5 

5/8/15 38.9 6.1 101.4 

[C 7/9/12 20.7 2.8 

Completion Notes: 

Elevation: Boring No: 

OJ 
QJ 

~ 
,£; 
p.. 
QJ 

Cl 

I- -
.... 2 -

.... 

5'o 
0 
0 
,£; 
;J 
u 

:E 
p.. 
C1l 
;.., 

l? 

·~ ✓~-~ 
I- 4 - -'0~ 

Description 

Silty Sand (SM); grayish brown, slightly moist, fine-grained 

(Fill/Disturbed) . 

BH-3 

.... -i~~ 
6 ~ Sandy Clay (CL/CH); olive brown, moist, medium stiff, medium to ..... -////;'/ 

~$ high plasticity (Qal/Ql). .... - ///// 
~////,.1 

.... 8 -~~0 

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

.... 10-~ ~~~ 
/ ~~ Sandy Clay (CL/CH); olive brown, very moist, stiff, medium to high 

..... -~., "/., /.1 

12 ~/;%~ plasticity (Qal/Ql). ..... - '//// • 

-~ ½ 
I- - ~/~ 
,_ 14 ., ~/,; 

,_ 16-

.... 18-

.... 20-

Clayey Sand (SC); grayish brown, slightly moist, medium dense, 

fine-grained (Qal/Ql) . 

Clayey Sand (SC); grayish brown, slightly moist, medium dense, 

.... 22 --+-'-"-'--'-'"--'+-fi_·n_e_-g..,_r_a_in_e_d--'(._Q"--a_l/_Q'"-'l)_. ------------------1 

- 24-

,_ 26-

._ 28-

._ 30-

,_ 32-

.... 34-

~ 36-

- 38-

- 40-

,.... 44-

,_ 46-

._ 48-

,.... 50-

Terminated at - 21.5 Feet bgs. 

No Bedrock Encountered. 

No Groundwater or Seepage Encountered . 

PROPOSED RESIDENTIAL DEVELOPMENT 

APNS 780-020-001, 002, 003 & 780-010-012 

1-P_ro-"j_ec_t_N_o_: _5_44_-_22_3_1_9 __________ --;II Page I 3 Report No: 22-10-613 



(~ SLADDEN ENGINEERING 

BORELOG 

Drill Rig: Mobile B-61 I Date Drilled: 8/9/2022 
-30 Ft (MSL) 1 

X 
<l.) 

"d 0 
Cf) <l.) .5 0 

~ N 
P.. ~ 

<l.) 

~ i-.. ::s s .s Cf) .8 0 
<l.) u ro Cf) ::s Cf) 

P.. Cl) ~ ~ ·5 
~ ro ~ s ~ 0... ~ 0 '3 ro Ee X ;::;g ;::;g Cl) J::Q µJ 0 0 

[I 2/3/3 96.3 34.5 

7/13/18 7.1 2.7 

[I 4/5/5 40.1 11.0 

3/4/7 91.7 32.5 

Completion Notes: 

.£ 
Cf) 

~ 
<l.) 

0 
:>--, 
i-.. 

Cl 

99.9 

85.9 

Elevation: Boring No: BH-4 

".µ' 
<l.) 
<l.) 

E::, 
,£; 
0... 
<l.) 

0 

- -
- 2 -

-

:>--, 
b!) 
0 
0 
,:5 
;:J 
u 

:E 
0... ro 

C) 

~/ ~-, 
--- 4 -1/~ ~ 

~~0 

Description 

Silty Sand (SM); grayish brown, slightly moist, fine-grained 

(Fill/Disturbed). 

>- - ,';,/~ 
.... 6 _ ~~~ Sandy Clay (CL/CH); olive brown, very moist, medium stiff, 

~ medium to high plasticity (Qal/Ql). 
'-- -~~ 
>- 8 -~~ 

11/--~ 
.... -~~ 
---10 ~~~ 

...... 12-

Sand (SP/SM); grayish brown, slightly moist, medium dense, fine-

grained (Qal/Ql) . 

>-14 ➔...:-+-:-+-:-~f----------------------------, 

..... 16- Silty Sand (SM); grayish brown, moist, loose, fine-grained (Qal/Ql). 

..... 18-

>-20-t,.,;...;...;...;,.;..i--------------------------1 
~W//✓ Sandy Clay (CL/CH); olive brown, very moist, medium stiff, 

- -r;,,////, 
_ 

22 
~/h medium to high plasticity (Qal/Ql). 

- 24-

- 28-

--- 30-

..... 32-

.- 34-

- 36-

..... 38-

...... 40-

.- 42-

..... 44-

,.__ 46-

.... 48-

.... 50-

Terminated at - 21.5 Feet bgs. 

No Bedrock Encountered. 

No Groundwater or Seepage Encountered. 

PROPOSED RESIDENTIAL DEVELOPMENT 

APNS 780-020-001, 002, 003 & 780-010-012 
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(~ SLADDEN ENGINEERING 

BORELOG 

Drill Rig: Mobile B-61 I Date Drilled: 8/9/2022 
-30 Ft (MSL) T 

>< 
Q) 

"Ci 0 

2 Q) E 0 
M 

i::::: P.. ¾, Q) 

i::::: l-< ;::l s .s V) .8 0 
Q) u ro V) ;::l V) 

0. Cl) i::::: 

~ ·s 
~ ro s ~ P... ~ 0 :3 (,;) 

~ >< ~ ~ C/) i:o µJ 0 0 

[C 2/3/4 97.5 29.0 

Completion Notes: 

.€ 
V) 

i::::: 
Q) 

0 
>--. 
l-< 

0 

Elevation: Boring No: 

".µ' 
Q) 
Q) 

~ 
,:5 
P... 
Q) 

0 

.... -
,_ 2 -

-
/,1/_/✓ ~ 

.... 4 - '1,/./// 

Description 

Silty Sand (SM); grayish brown, slightly moist, fine-grained 

(Fill/Disturbed). 

BH-5 

-~~ = 
6 
-~ Sandy Clay (CL/CH); olive brown, very moist, medium stiff, 

,_ ~ medium to high plasticity (Qal/Ql). 

,_ 8 -

- 10-

,_ 12-

,_ 14-

-16-

,_ 18-

,_ 20-

- 22-

- 24-

- 26-

- 28-

,_ 30-

,_ 32-

,_ 34-

- 36-

.... 38-

,_ 40-

,_ 42-

,_ 44-

,_ 46-

,_ 48-

,_ 50-

Terminated at - 6.5 Feet bgs. 

No Bedrock Encountered. 

No Groundwater or Seepage Encountered. 

PROPOSED RESIDENTIAL DEVELOPMENT 

APNS 780-020-001, 002, 003 & 780-010-012 
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BORELOG 
1:g,1 SLADDEN ENGINEERING Drill Rig: Mobile B-61 I Date Drilled: 8/9/2022 

Elevation: -30 Ft (MSL) I Boring No: BH-6 
>-. 

X b.O 
<J.) 0 

"d 0 0 
00 <J.) .E 0 

,:S ~ N .£ ..... 0-s 'ti, <J.) <J.) 
~ l,.; ;3 Description ;:J s -~ 00 .8 00 <J.) 

0 ~ f:::, u <J.) u ctl 00 ;:J 00 <J.) :.2 0-s Cf) ~ ~ ·s D ,:S 
~ ctl ~ 0... s ~ 0... ~ ;:,... 0... ctl 

ctl 
0 '3 X l,.; <J.) l,.; 

Cf) i:o p:i p:J ~ ~ D 0 C) 0 0 

t- - :: 
: Silty Sand (SM); grayish brown, slightly moist, fine-grained 

t- 2 -
,_ (Fill/Disturbed). 

t- 4 -

- -
7/8/9 11.0 3.1 101.5 

- 6 -
Sand (SP/SM); grayish brown, slightly moist, medium dense, fine-

- - grained (Qal/Ql). 

- 8 -
...... -

[C -10-
4/5/7 12.7 3.4 Sand (SP/SM); grayish brown, slightly moist, medium dense, fine-- -

...... 12- grained (Qal/Ql) . 

t- -
...... 14 

,_ -~ Sandy Clay (CL/CH); olive brown, very moist, stiff, medium to high 
4/7/9 83.5 20.1 88.7 

,_ 16 I plasticity (Qal/Ql). 

,_ -
-18-

t- -
,_ 20-

- -
- 22-

- -
- 24-

- - Terminated at - 16.5 Feet bgs. 

- 26-
No Bedrock Encountered. 

- - No Groundwater or Seepage Encountered. 

- 28-

- -
,_ 30-

- -
- 32-

t- -
...... 34-

- -
..... 36-
,_ -
- 38-

- -
- 40-

t- -
,_ 42-
,_ -
..... 44-
...... -
- 46-
t- -
...... 48-

t- -
,_ 50-

Completion Notes: PROPOSED RESIDENTIAL DEVELOPMENT 

APNS 780-020-001, 002, 003 & 780-010-012 

Project No: 544-22319 l Page I 6 Report No: 22-10-613 



!~SLADDEN 

>< 
(lJ 

-cs 
U) (lJ .fi 
~ 0... ~ ;::i s .8 0 

(lJ u rel U) 

0... Cf) ~ 
~ rel s ~ P-. 0 ;3 >< rel 53 (/) J:n ~ 

[C 5/6/7 

5/7/11 

[C 3/5/6 

Completion Notes: 

BORELOG 
ENGINEERING Drill Rig: Mobile B-61 I Date Drilled: 8/9/2022 

0 
0 
N .£ 'let, (lJ 

I-< 
({) .8 ({) 

~ ;::i ({) (lJ 
~ ·s 0 
~ ~ >--, 

I-< 
~ ~ 0 0 0 

7.8 3.9 

24.4 7.3 96.3 

67.3 22.5 

:>-. 
bJ) 
0 
0 
,:5 ..... 

(lJ 
;J (lJ 

f::., u 
:E ,:5 P-. P-. rel 

(lJ I-< 

0 CJ 

- 2 -

I- 6 -

- 8 -

I- 10-

,_ 12-

Elevation: -30 Ft (MSL) I Boring No: 

Description 

Silty Sand (SM); grayish brown, slightly moist, fine-grained 

(Fill/Disturbed). 

BH-7 

Sand (SP/SM); grayish brown, slightly moist, medium dense, fine­

grained (Qal/Ql). 

Sand (SP/SM); grayish brown, slightly moist, medium dense, fine­

grained (Qal/Ql). 

- 14--+r'T"7'"7--ril--------------------------, 
,_ -~ Sandy Clay (CL/CH); olive brown, very moist, stiff, medium to high 

,_ 16 ~!plasticity (Qal/Ql). 

I- 18-

- 20-

._ 22-

,_ 24-

,_ 26-

- 28-

- 30-

- 32-

- 34-

- 36-

..... 38-

-40-

- 42-

..... 44-

..... 46-

,_ 48-

- 50-

Terminated at - 16.5 Feet bgs. 

No Bedrock Encountered. 

No Groundwater or Seepage Encountered. 

PROPOSED RESIDENTIAL DEVELOPMENT 

APNS 780-020-001, 002, 003 & 780-010-012 

1-P_ro~j_ec_t_N_o_:_5_44_-_22_3_1_9 __________ --1

1
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BORE LOG 1g) SLADDEN ENGINEERING Drill Rig: Mobile B-61 I Date Drilled: 8/9/2022 
Elevation: -30 Ft (MSL) I Boring No: BH-8 

>-. 
X bO 
QJ 0 

"d 0 0 
rJ) QJ £i 0 

-:.::;-- -:5 ~ N .£ 0.. ~ 
QJ QJ i::: lo-< :5 Description ::s s .s rJ) .2 rJ) QJ 

0 i::: ~ u QJ u ro rJ) ::s rJ) QJ :E 0.. rJ) i::: i::: ·s 0 -:5 ~ ro ~ 0... s ~ 0... ~ >-. 0... ro 0 ;3 ro i:i:i >< lo-< QJ lo-< 
rJ) r:o ~ ~ ~ 0 0 l? 0 0 

>- -
- 2 -

Silty Sand (SM); grayish brown, slightly moist, fine-grained 
2 1 (Fill/Disturbed). 

>-

>- 4 - Sand (SP/SM); grayish brown, slightly moist, fine-grained (Qal/Ql). 

-
- 6 -

- - Terminated at - 5.0 Feet bgs. 

- 8 -
No Bedrock Encountered. 

- - No Groundwater or Seepage Encountered. 

'- 10-

- -
'- 12-

>- -
-14-

>- -
'- 16-

- -
'- 18-

>- -
>- 20-

- -
- 22-

- -
- 24-

- -
>- 26-

- -
- 28-

- -
'- 30-

>- -
- 32-

>- -
>- 34-

>- -
,_ 36-

>- -
._ 38-

- -
- 40-

>- -
- 42-

>- -
._ 44-

>- -
._ 46-

I- -
,_ 48-

>- -
- 50-

Completion Notes: PROPOSED RESIDENTIAL DEVELOPMENT 

APNS 780-020-001, 002, 003 & 780-010-012 
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BORE LOG tg) SLADDEN ENGINEERING Drill Rig: Mobile B-61 I Date Drilled: 8/9/2022 
Elevation: -30 Ft (MSL) I Boring No: BH-9 

:.>-. 
>< bO 
(LI 0 

'"d 0 0 
Vl (LI .E 0 z- ,£ ~ N £ 0-; 'lctc (LI 

(LI i:: H ;J Description ;J s 0 Vl .E Vl (LI 

0 i:: E::'., u (LI u ctS ·v:; ;J Vl (LI :.E 0-; Cf) i:: i:: '8 p ,£ 
~ ctS j p.. s ~ p.. ~ :>-, p.. ctS 0 '3 ctS 55 >< H (LI H 

Cf) p:i J:,I.l ~ ~ p p l? C C 

:: 
I- -
.... 2 -

Silty Sand (SM); grayish brown, slightly moist, fine-grained 

I-
(Fill/Disturbed). 

I- 4 -

I 
.... -

3/3/4 24.4 7.9 
- 6 -

Silty Sand (SM); grayish brown, slightly moist, loose, fine-grained 

- - (Qal/Ql). 
·. 

- 8 -
:I - - :: 

-10-
5/8/8 19.1 8.4 102.7 Silty Sand (SM); grayish brown, slightly moist, loose, fine-grained - -

:· (Qal/Ql). 
-12- :-

: ,_ -
::: 

1- 14- .·. 

[C I-
: 

4/6/8 10.4 4.6 Sand (SP/SM); grayish brown, slightly moist, medium dense, fine-,_ 16-

I- - grained (Qal/Ql). 

1- 18-

- -
1- 20-

11/16/22 9.6 3.8 108.5 Sand (SP/SM); grayish brown, slightly moist, medium dense, fine-
I- -
- 22 

grained (Qal/Ql). 

- -
1- 24-

- - Terminated at - 21.5 Feet bgs. 

1- 26-
No Bedrock Encountered. 

.... - No Groundwater or Seepage Encountered. 

.... 28-

.... -
- 30-
,_ -
,_ 32-

- -
,_ 34-
,_ -
.... 36-

I- -
1- 38-

.... -
,_ 40-

.... -

.... 42-
,_ -
-44-
,_ -
,_ 46-

- -
,_ 48-
,_ -
,_ 50-

Completion Notes: PROPOSED RESIDENTIAL DEVELOPMENT 

APNS 780-020-001, 002, 003 & 780-010-012 
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tg) SLADDEN ENGINEERING Drill Rig: 

BORE LOG 

Mobile B-61 I Date Drilled: 8/9/2022 
-30 Ft (MSL) I 

>< 
Q.) 

"d 0 

2 Q.) .E 0 
N ,.q i:::; ~ ~ 

Q.) 

i:::: ;.... 
;::i s .8 ff) .2 ff) 

0 i:::; 
Q.) u ro ff) ;::i ff) Q.) 

~ CJ) i:::; i:::; ·s 0 
~ ro ~ s ~ P.. ::8 :>--, 

ro 0 ;::i >< ;.... s ~ ~ CJ) i:o µ.J 0 0 0 

[C 2/3/3 14.9 5.0 

Completion Notes: 

Elevation: Boring No: BH-10 
:>--, 
bO 
0 
0 
,£ Qi 
;.3 Q.) 

I:::, u 
:E -:5 P.. P.. ro 

Q.) ;.... 

Description 

0 CJ 

- - :: 

: Silty Sand (SM); grayish brown, slightly moist, fine-grained 
'- 2 -

(Fill/Disturbed). 
- ~,¾ 
- 4 -0--///,/. 

~/~/'. 

: 
6 
:~ Silty Sand (SM); grayish brnwn, slightly moist, loose, fine-grained 

.... W& (Qal/Ql) . 

..... 8 -

..... 10-

- 12-

>- 14-

..... 16-

- 18-

- 20-

- 22-

- 24-

- 26-

..... 28-

..... 30-

- 32-

..... 34-

>- 36-

>- 38-

..... 40-

..... 42-

- 46-

,_ 48-

..... 50-

Terminated at - 6.5 Feet bgs . 

No Bedrock Encountered. 

No Groundwater or Seepage Encountered. 

PROPOSED RESIDENTIAL DEVELOPMENT 

APNS 780-020-001, 002, 003 & 780-010-012 

1--P_ro.....:..je_c_t_N_o_: _544_-2_2_31_9 _________ ---111 Page I 10 
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APPENDIXB 

LABORATORY TESTING 

Representative bulk and relatively undisturbed soil samples were obtained in the field and returned to 
our laboratory for additional observations and testing. Laboratory testing was generally performed in 
two phases. The first phase consisted of testing in order to determine the compaction of the existing 
natural soil and the general engineering classifications of the soils underlying the site. This testing was 
performed in order to estimate the engineering characteristics of the soil and to serve as a basis for 
selecting samples for the second phase of testing. The second phase consisted of soil mechanics testing. 
This testing including consolidation, shear strength and expansion testing was performed in order to 
provide a means of developing specific design recommendations based on the mechanical properties of 
the soil. 

CLASSIFICATION AND COMPACTION TESTING 

Unit Weight and Moisture Content Determinations: Each undisturbed sample was weighed and 
measured in order to determine its unit weight. A small portion of each sample was then subjected to 
testing in order to determine its moisture content. This was used in order to determine the dry density of 
the soil in its natural condition. The results of this testing are shown on the Boring Logs. 

Maximum Density-Optimum Moisture Determinations: Representative soil types were selected for 
maximum density determinations. This testing was performed in accordance with the ASTM Standard 
D1557-91, Test Method A. Graphic representations of the results of this testing are presented in this 
appendix. The maximum densities are compared to the field densities of the soil in order to determine the 
existing relative compaction to the soil. 

Classification Testing: Soil samples were selected for classification testing. This testing consists of 
mechanical grain size analyses. This provides information for developing classifications for the soil in 
accordance with the Unified Soil Classification System which is presented in the preceding appendix. 
This classification system categorizes the soil into groups having similar engineering characteristics. The 
results of this testing is very useful in detecting variations in the soil and in selecting samples for further 
testing. 

SOIL MECHANIC'S TESTING 

Expansion Testing: Two (2) bulk sample was selected for Expansion testing. Expansion testing was 
performed in accordance with the UBC Standard 18-2. This testing consists of remolding 4-inch diameter 
by 1-inch thick test specimens to a moisture content and dry density corresponding to approximately 50 
percent saturation. The samples are subjected to a surcharge of 144 pounds per square foot and allowed 
to reach equilibrium. At that point the specimens are inundated with distilled water. The linear 
expansion is then measured until complete. 

Direct Shear Testing: Two (2) bulk sample was selected for Direct Shear testing. This test measures the 
shear strength of the soil under various normal pressures and is used to develop parameters for 
foundation design and lateral design. Tests were performed using a recompacted test specimen that was 
saturated prior to tests. Tests were performed using a strain controlled test apparatus with normal 
pressures ranging from 800 to 2300 pounds per square foot. 

Sladden Engineering 
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Consolidation/Hydro-Collapse Testing: Two (2) relatively undisturbed sample was selected for 
consolidation testing. For this test, a one-inch thick test specimen was subjected to vertical loads varying 
from 575 psf to 11520 psf applied progressively. The consolidation at each load increment was recorded 
prior to placement of each subsequent load. 

Corrosion Series Testing: The soluble sulfate concentrations of the surface soil were determined in 
accordance with California Test Method Number (CA) 417. The pH and Minimum Resistivity were 
determined in accordance with CA 643. The soluble chloride concentrations were determined in 
accordance with CA 422. 
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Maximum Density/Optimum Moisture 

Project Number: 
Project Name: 
Lab ID Number: 
Sample Location: 
Description: 

Maximum Density: 
Optimum Moisture: 
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Maximum Density/Optimum Moisture 

Project Number: 
Project Name: 
Lab ID Number: 
Sample Location: 
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Expansion Index 

ASTMD 4829 

Job Number: 544-22319 

Job Name: Momoe Street 

Lab ID Number: LN6-22370 

Sample ID: BH-1 Bulk 1 @0-5' 

Soil Description: Olive Brown Silty Sand (SM) 

Wt of Soil + Ring: 560.7 

Weight of Ring: 191.0 

Wt of Wet Soil: 369.7 

Percent Moisture: 11.2% 

Sample Height, in 0.95 

Wet Density, pcf: 118.3 

Dry Denstiy, pcf: 106.4 

I% Saturation: 51.8 

Expansion Rack# 3 

Date/Time 

Initial Reading 

Final Reading 

Expansion Index 

(Final - Initial) x 1000 

8/30/2022 I 
0.0000 

0.0004 

11:09 AM 

0 

Beaumont • Indio • Buena Park 

September 7, 2022 
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Expansion Index 

ASTMD4829 

Job Number: 544-22319 

Job Name: Monroe Street 

Lab ID Number: LN6-22370 

Sample ID: BH-8 Bulk 2 @0-5' 

Soil Description: Olive Brown Silty Sand (SM) 

Wt of Soil + Ring: 542.7 

Weight of Ring: 191.0 

Wt of Wet Soil: 351.7 

Percent Moisture: 12.3% 

Sample Height, in 0.95 

Wet Density, pcf: 112.5 

Dry Denstiy, pcf: 100.2 

I 0/o Saturation: 48.7 

Expansion Rack# 3 

Date/Time 

Initial Reading 

Final Reading 

Expansion Index 

(Final - Initial) x 1000 

9/1/2022 I 
0.0000 

0.0005 

2:10 PM 

1 

Beaumont • Indio • Buena Park 

September 7, 2022 
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Job Number: 544-22319 

Job Name Momoe Street 

Direct Shear ASTM D 3080-04 

(modified for unconsolidated condition) 

September 7, 2022 

Initial Dry Density: 99.1 pcf 
Lab ID No. LN6-22370 Initial Mosture Content: 13. 7 % 

Sample ID BH-1 Bulk 1 @ 0-5' Peak Friction Angle (0): 29° 

Classification Olive Brown Silty Sand (SM) Cohesion (c): 240 psf 

Sample Type Remolded @ 90% of Maximum Density 

Test Results 1 2 3 4 Average 

Moisture Content, % 21.8 21.8 21.8 21.8 21.8 

Saturation, % 83.9 83.9 83.9 83.9 83.9 

Normal Stress, kps 0.739 1.479 2.958 5.916 

Peak Stress, kps 0.589 1.046 1.962 3.444 
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Direct Shear ASTM D 3080-04 

(modified for unconsolidated condition) 

Job Number: 544-22319 

Job Name Monroe Street 

Lab ID No. LN6-22370 

Sample ID BH-8 Bulk 2@ 0-5' 

Classification Olive Brown Silty Sand (SM) 

Sample Type Remolded @ 90% of Maximum Density 

Test Results 1 2 3 

Moisture Content, % 24.9 24.9 24.9 

Saturation, % 89.6 89.6 89.6 

Normal Stress, kps 0.739 1.479 2.958 

Peak Stress, kps 0.589 1.025 1.962 

• Peak Stress --Linear (Peak Stress) j 

September 7, 2022 

Initial Dry Density: 96.3 pcf 

Initial Mosture Content: 14.6 % 

Peak Friction Angle (0): 31 ° 

Cohesion (c): 130 psf 

4 Average 

24.9 24.9 
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Job Number: 
Job Name: 
Date: 

544-22319 
Monroe Street 
9/7/2022 

Moisture Adjustment 
Wt of Soil: 1,000 
Moist As Is: 6.5 
Moist Wanted: 14.0 

ml of Water to Add: 70.4 

UBC 

Remolded Shear Weight 
Max Dry Density: 110.0 
Optimum Moisture: 14.0 

Wt Soil per Ring, g: 135.7 
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Project Number: 
Project Name: 
Lab ID Number: 
Sample ID: 
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Gradation 
ASTM Cl 17 & Cl36 

544-22319 September 7, 2022 

Monroe Street 
LN6-22370 
BH-1 Bulk 1 @ 0-5' Soil Classification: SM 

Sieve Sieve Percent 
Size, in Size, mm Passing 

2" 50.8 100.0 
1 1/2" 38.1 100.0 

l" 25.4 100.0 
3/4" 19.1 100.0 
1/2" 12.7 99.9 
3/8" 9.53 99.9 
#4 4.75 99.8 
#8 2.36 99.7 

#16 1.18 99.3 
#30 0.60 99.0 
#50 0.30 95.8 

#100 0.15 68.9 
#200 0.075 32.2 
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Project Number: 
Project Name: 
Lab ID Number: 
Sample ID: 
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544-22319 September 7, 2022 

Monroe Street 
LN6-22370 
BH-8 Bulk 2 @0-5' Soil Classification: SM 

Sieve Sieve Percent 
Size, in Size, mm Passing 

2" 50.8 100.0 
1 1/2" 38.1 100.0 

1" 25.4 100.0 
3/4" 19.1 100.0 
1/2" 12.7 100.0 
3/8" 9.53 100.0 
#4 4.75 100.0 
#8 2.36 99.9 

#16 1.18 99.8 
#30 0.60 99.5 
#50 0.30 94.5 
#100 0.15 63.0 
#200 0.075 21.6 
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Project Number: 
Project Name: 
Lab ID Number: 
Sample ID: 
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BH-1 R-2@5' 
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September 7, 2022 

Soil Classification: SM 

Sieve Percent 
Size, mm Passing 

25.4 100.0 
19.l 100.0 
12.7 100.0 
9.53 100.0 
4.75 100.0 
2.36 100.0 
1.18 100.0 
0.60 99.9 
0.30 95.0 
0.15 59.5 

0.074 12.1 
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Project Number: 
Project Name: 
Lab ID Number: 
Sample ID: 
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September 7, 2022 544-22319 
Monroe Street 
LN6-22370 
BH-2 R-2@ 10' Soil Classification: SP-SM 
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Project Number: 
Project Name: 
Lab ID Number: 
Sample ID: 
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544-22319 
Momoe Street 
LN6-22370 
BH-3 S-4 @20' 
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September 7, 2022 

Soil Classification: SM 

Sieve Percent 
Size, mm Passing 

25.4 100.0 
19.1 100.0 
12.7 100.0 
9.53 100.0 
4.75 100.0 
2.36 100.0 
1.18 100.0 
0.60 98.5 
0.30 90.1 
0.15 54.5 

0.074 20.7 
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Project Number: 
Project Name: 
Lab ID Number: 
Sample ID: 
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544-22319 
Monroe Street 
LN6-22370 
BH-7 R-2@ 10' 
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September 7, 2022 

Soil Classification: SM 

Sieve Percent 
Size, mm Passing 

25.4 100.0 
19.1 100.0 
12.7 100.0 
9.53 100.0 
4.75 100.0 
2.36 100.0 
1.18 100.0 
0.60 99.9 
0.30 98.1 
0.15 76.5 
0.074 24.4 
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Project Number: 
Project Name: 
Lab ID Number: 
Sample ID: 
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544-22319 
Monroe Street 
LN6-22370 
BH-9 S-3@ 15' 
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September 7, 2022 

Soil Classification: SP-SM 

Sieve Percent 
Size, mm Passing 

25.4 100.0 
19.1 100.0 
12.7 100.0 
9.53 100.0 
4.75 100.0 
2.36 100.0 
1.18 100.0 
0.60 99.7 
0.30 90.1 
0.15 44.8 

0.074 10.4 
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One Dimensional Consolidation 
ASTM D2435 & D5333 

Job Number: 544-22319 September 7, 2022 
Job Name: Monroe Street 

Lab ID Number: LN6-22370 
Sample ID: BH-1 R-2 @ 5' 
Soil Description: Gray Brown Silty Sand (SM) 

Initial Dry Density, pcf: 
Initial Moisture,%: 

Initial Void Ratio: 

95.7 
4.0 

0.742 
Specific Gravity: 2.67 
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450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

One Dimensional Consolidation 
ASTM D2435 & D5333 

Job Number: 544-22319 September 7, 2022 
Job Name: Momoe Street 

Lab ID Number: LN6-22370 
Sample ID: BH-2 R-2@ 10' 
Soil Description: Olive Brown Sand w/Silt (SP-SM) 

Initial Dry Density, pcf: 
Initial Moisture,%: 

Initial Void Ratio: 

98.3 
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Specific Gravity: 2.67 
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6782 Stanton Ave., Suite C, Buena Park, CA 90621 (714) 523-0952 Fax (714) 523-1369 
45090 Golf Center Pkwy, Suite F, Indio, CA 92201 (760) 863-0713 Fax (760) 863-0847 

450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

Date: September 7, 2022 

Account No.: 544-22319 

Customer: Discovery Land Company 

Location: APN's 780-020-001, 002, 003 & 780-010-012, Monroe Street, La Quinta 

Analytical Report 

Corrosion Series 

pH Soluble Sulfates Soluble Chloride Min. Resistivity 
per CA 643 per CA 417 per CA 422 per CA 643 

ppm ppm ohm-cm 

BH-1@ 0-5' 8.7 80 80 3600 

BH-8@ 0-5' 9.1 40 50 4600 

C Rpt 544-22319 090722 



APPENDIXC 

SEISMIC DESIGN PARAMETERS 
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Project: Residential Development 

Project Number: 544-22319 
Client: Discovery Land Company 

Site Lat/Long: 33.6626/ -116.2296 

Controlling Seismic Source: San Andreas 

REFERENCE NOTATION VALUE 

Site Class C, D, D default, or E D measured 

Site Class D -Table 11.4-1 F. 1.0 

Site Class D - 21.3(ii) Fv 2.5 

0.2*(SoJS05) To 0.140 

S0 JSu, Ts 0.699 

Fundamental Period (12.8.2) T Period 

Seismic Design Maps or Fig 22-14 Tl 8 

Equation 11.4-4 - 2/ 3*SM1 So1 0.7435° 

Equation 11.4-2 - Fv*S1 SM! 1.1152° 

Cr - At Perods <=0.2, Cr=¼s CRS 0.899 

Cr - At Periods >=1.0, Cr=¼1 ¼1 0.884 

• Code based desirn value. See accompanying data for Site Specific Design values. 

~ 
Stadden Engineering 

RISK COEFFICIENT 

REFERENCE NOTATION VALUE 

Fv (Table 11.4-2)[Used for General Spectrum] F, 1.7 

Design Maps s, I 1.595 

Design Maps S1 I 0.656 

Equation 11.4-1 - F A •s5 SMs _595 

Equation 11.4-3 - 2/ 3*SMs Sos 1.063° 

Design Maps PGA I 0.697 

Table 11.8-1 FPGA 1.1 

Equation 11.8-1 - Fpc;.,. *PGA PGAM 0.767° 

Section 21.5.3 80%of PGAM 0.613 

Design Maps Cits I 0.899 

Design Maps ¼1 I 0.884 

Cr - At Periods between 0.2 and 1.0 Period Cr 

use trendline formula to complete 0.200 0.899 
0.300 0.897 

0.400 0.895 

0.500 0.893 

0.600 0.892 

0.680 0,890 

1.000 0.884 

Mapped values from https://seismicmaps.org/ 
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Sladden Engineering 

Period UGHM 

0.010 0.842 

0.100 1.380 

0.200 1.838 

0.300 2.135 

0.500 2.156 

0.750 1.793 

1.000 1.541 

2.000 0.906 

3.000 0.624 

4.000 0.455 

5.000 0.345 

RTHM 

0.799 

1.337 

1,791 

2.002 

1.958 

1.618 

1,369 

0.798 

0.547 

0.397 

0.303 

Max Directional 

Scale Factor2 

1.19 

1.19 

1.20 

1.22 

1.23 

1.24 

1.24 

1.24 

1.25 

1.25 

1.26 

PROB.ABIUSTIC SPECTRA 1 

2% in SO year Exceedence 

Probabilistic 

MCE 

0.951 

1.591 

2.149 

2.442 

2408 

2.006 

1.698 

0.990 

0.684 

0.496 

0.382 

Project No: 544-22319 

1 Data Sources: 

https://earthgyake.usgs.g011/hazards/interactive/ 
https:1/earthgyake.usgs.gov/designmaps/rtgm/ 

2 Shahi-Baker RotDl OO/RotDSO Factors (2014) 

Probabilistic PGA: 0.842 

Is Probabilistic Sai """'i<l .2F.? NO 

3.00 ~--~ ---_._ ....... ~-....... --....... ---~------ - ---~----:-------..... 

~ 

2.50 _:.,,. '. ' 

PROBABlLISTJC MCER 
SPECTRAL RESPONSE ACCELERATIONS 

1.00 11 ,,, I I .........._~ ' I ......... I I I . I 

0.50 

noo-- ------ -------------- - ---- ------- -~ 

--UGHM 

---RTHM 

..... P,obabilistic MCER 

0.000 LOOO 2.000 3.000 4.000 S.000 
~riocl {secondsl 
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DETERMINISTIC SPECTRUM 
Largest Amplitudes of Ground Motions COnsidering All Sources cakulated using Woighted Mean of Attenuation Equations' 

ControUing Sourcir. San Andreas 

Is Probab~istic Sa1,_1<1.2Fa? NO 

Deterministic PSa 

Period Median+ Lo for 5" 

Damping 

0.010 0.689 
0.020 0.691 

0.030 0.703 
0.050 0.746 

0.075 0.893 

0.100 1.060 

0.150 1.304 

0.200 1.460 

0.250 1569 

0.300 1.626 

0.400 1.640 
0.500 1.587 

0.750 1.289 

1.000 1.086 

1.500 0.785 

2.000 0.601 

3.000 0.413 
4.000 0.291 

5.000 0.217 

2.50 

2.00 I ' I 

_ 1.so 
~ 
C 

~ 
l! .. 

Max Directional Scale 
Section 21.2.2 

Factor 
Deterministic MCE Scaling Factor 

Applied 

1.19 0.819 0.8i 9 

1.19 0.823 0.823 

1.19 0.836 0.836 

1.19 0.888 0.i;SS 

1.19 1.063 1.063 

1.19 1.262 1.262 

1.20 1.565 1565 

1.20 1.753 1.753 

1.21 1.898 l.S98 

1.22 1.984 1.9&e 

1.23 2018 2.018 

1.23 1.953 l.953 

1.24 1.598 1.598 

1.24 1.347 i.347 

1.24 0.973 0.973 

1.24 0.745 0.745 

1.25 0.516 0.516 

1.25 0.364 0.364 

1.26 0.273 0.273 

DETERMINISTIC MCER 
SPECTRAL RESPONSE ACCELERATIONS 

t 

8 
:t1.00 1T ,I ...... , I 

I 
- -1- + ■ -+-

a.so -+--~----, 
,_ t-

- + :,- r 

➔ 

Project No: 544-22319 

Is Deterrninstic Sa1.,..ft.S•Fa? NO 

Section 21.2.2 Scaling factor: N/A 
Deterministic PGA: 0.689 

Is Deterministic PGA >=F,._. •o.s? YES 

' NGAWest 2 GMPE wo,~hfft and 

IJ.niformcaliomia-Earthqua.~ Jluphne 
ForecMt. Version 3 (UCE_RF3> • Time 

Dependent Model 

1 Shah~S.ker RoU)lOO/RotDSO Factors 

(2014) 

--e-Deterrrinisdc 
MCER 

0.00 ---------- ----- --------------'--------' 

0.000 1..000 2.000 3.000 4.000 5.000 

Period [seconds! 
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Period 
Probabilistic 

MCE 

0.010 0 .951 

0.100 1 .591 

0.200 2.149 

0.300 2.442 
0.500 2.408 

0.750 2.006 
1.000 1.698 
2.000 0.990 
3.000 0.684 
4.000 0.496 
5.000 0.382 

SOS: 

SDl: 
SMS: 
SM1: 

Site Speciftc PGAm: 
Site Class: 

SITE SPEOFIC SPECTRA ~ - - -

Deterministic Site-Specific 

Ma Ma 

0.819 0.819 

1.262 1.262 

1.753 1.753 

1.984 1.984 
1.953 1.953 

1.598 1.598 
1.347 1.347 
0.745 0.745 
0.516 0 .516 

0.364 0.364 
0.273 0 .273 

ASCE 7-16: Section 21.4 

Site Specific 

Calculated I Design 
Value Value 
1.190 1.190 

1.033 1.033 
1.786 1.786 
1.549 1.549 
0.689 0.689 

D measured 

Seismic Design Category- Short* 
Seismic Design Category- ls* 

D 

D 

* Risk Categories I, II, or Ill 

Sladden Engineering 

Design Response 
Spectrum (Sa) 

ASCE 7 SECTION ll.4.6 
80% General 

Period General Spectrum 
Response Spectrum 

0.546 0.005 0.448 0.359 

0.841 0.010 0.471 0.377 

1.168 0.020 0.517 0.413 

1.323 0.030 0.562 0.450 

1.302 0.050 0.653 0.523 

1.066 0.060 0.699 0.559 

0.898 0.075 0.768 0.614 

0.496 0.090 0.836 0.669 

0.344 0.100 0.882 0.705 

0.243 0.110 0.927 0.742 

0.182 0.120 0.973 0.778 

0.136 1.046 0.837 

0.150 1.063 0.851 

0.160 1.063 0.851 

0.170 1.063 0.851 

0.180 1.063 0.851 

0.200 1.063 0.851 

0.250 1.063 0.851 

0.300 1.063 0.851 

0.400 1.063 0.851 

0.500 1.063 0.851 

0.600 1.063 0.851 

0.640 1.063 0.851 

0.700 1.062 0.850 

0.850 0.875 0.700 

0.900 0.826 0.661 

0.950 0.783 0.626 

1.000 0.743 0.595 

1.500 0.496 0.397 

2.000 0 .372 0.297 

3.000 0.248 0.198 

4.000 0.186 0.149 

5.000 0.149 0.119 

Project No: 544-22319 
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10/17/22, 10:55 AM U.S. Seismic Design Maps 

OSHPD 

Latitude, Longitude: 33.6626, -116.2296 

9 Carmela Homes 
Avenue 53 Avenue 53 

l-tn gle 
Date 

Design Code Reference Document 

Risk Category 

Site Class 

Type Value 

Ss 1.595 

S1 0.656 

SMs 1.595 

SM1 null -See Section 11.4.8 

Sos 1,063 

So1 null -See Section 11.4.8 

Type Value 

soc null -See Section 11.4.8 

Fu 

Fv null -See Section 11.4.8 

PGA 0.697 

FPGA 1.1 

PGAM 0.767 

TL 8 

SsRT 1.888 

SsUH 2.1 

SsD 1.595 

S1RT 0.74 

S1UH 0.836 

S1D 0.656 

PGAd 0.697 

PGAuH 0.83 

CRs 0.899 

CR1 0.884 

Cv 1.419 

hltps://www.seismicmaps.org 

Description 

10/17/2022, 10:55:02 AM 

ASCE7-16 

II 

D - Stiff Soil 

MCER ground motion. (for 0.2 second period} 

Description 

MCER ground motion. (for 1.0s period} 

Site-modified spectral acceleration value 

Site-modified spectral acceleration value 

Numeric seismic design value at 0.2 second SA 

Numeric seismic design value at 1.0 second SA 

Seismic design category 

Sile ampllflcallon factor at 0.2 second 

Site amplification factor at 1.0 second 

MCEG peak ground acceleration 

Site amplification factor at PGA 

Site modified peak ground acceleration 

Long-period transition period in seconds 

Probabilistic risk-targeted ground motion. (0.2 second) 

Factored uniform-hazard (2% probability or exceedance In 50 years) spectral acceleration 

Factored deterministic acceleration value. (0.2 second} 

Probabilistic risk-targeted ground motion. (1.0 second) 

Factorect uniform-hazard (2% probability of exceectance in 50 years) spectral acceleration. 

Factored deterministic acceleration value. (1.0 second) 

Factored deterministic acceleration value. (Peak Ground Acceleration} 

Uniform-hazard (2% probability of exceedance in 50 years) Peak Ground Acceleration 

Mapped value or the risk coefficient at short periods 

Mapped value of the risk coefficient al a period of 1 s 

Vertical coefficient 

Map data (¢)2022 

1/2 
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DISCLAIMER 

While the information presented on this website is believed to be correct, SEAOC /OSHPD and its sponsors and contributors assume no responsibility or 

liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent examination 

and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. SEAOC / OSHPD do not intend that the use of this 

information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the 

standard of care required of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of the information from 

this website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible 

for building code approval and interpretation for the building site described by latitude/longitude location in the search results of this website. 

https://www.seismicmaps.org 2/2 
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Geotechnical Report 

APN 780-010-014 
Vista Santa Rosa, California 

Prepared for: 

Bravo Properties, Inc. 
P.O. Box 820 
Palm Desert, CA 92240 

LANDMARK 
Geo-Engineers and Geologists 

Prepared by: 

LandMark Consultants, Inc. 
77-948 Wildcat Drive 
Palm Desert, CA 92211 
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April 2022 
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April 20, 2022 

Mr. Pablo Bravo 
MBG Constmction, LLC 
72670 Fred Waring Drive 
Palm Desert, CA 92260 

Dear Mr. Bravo: 

LANDMARK 
Geo-Engineers and Geologists 

a MBE Company 

Geotechnical Report 
APN 780-010-014 

Vista Santa Rosa, California 
LCI Report No.: LP22032 

780 N. 4tI1 Street 
El Centro, CA 92243 
(760) 370-3000 
landmark@landmark-ca.com 

77-948 Wildcat Drive 
Palm Desert, CA 92211 
(760) 360-0665 
gchandra@landmark-ca.com 

As per your request, Lam/Mark Consultants, Inc. is providing the following geotechnical report 

for the proposed single-family residential project located along Avenue 53, east of Monroe Street, 

Vista Santa Rosa, County of Riverside, California. The proposed development will consist of nine 

(9) new single-family residential homes that are planned to be one story, wood/metal-frame 

structures with shallow reinforced concrete foundations and slab-on-grade concrete floors. 

Purpose of Work 

The purpose of this study was to investigate the upper 50 feet of subsurface soil at selected 

locations within the site for evaluation of physical/engineering properties. From the analysis of the 

field and laboratmy data, professional opinions were developed and are provided in this repmt 

regarding geotechnical conditions at this site and the effect on design and construction. 

Authorization 

Mr. Pablo Bravo of MBG Construction, LLC provided authorization by written agreement to 

proceed with our work on Febmary 3, 2022. We conducted our work in general accordance with 

our written proposal dated January 11, 2022. 



APN 780-010-014- Vista Santa Rosa, CA LCI Report No. LP22032 

Field Exploration 

Initial subsurface exploration was performed on March 14, 2022 using Cal Pac Drilling of 

Yucaipa, California to advance five (5) borings to a depth of 20 to 50 feet below existing ground 

surface. The borings were advanced with a truck-mounted, Mobile B-61 drill 1ig using 8-inch 

diameter, hollow-stem, continuous-flight augers. The approximate b01ing locations were 

established in the field and plotted on the site map by sighting to discemable site features. The 

boring locations are shown on the Site and Exploration Plan (Plate A-2). 

Our geo-technician observed the drilling operations and maintained a log of the soil encountered 

and sampling depths, visually classified the soil encountered during drilling in accordance with the 

Unified Soil Classification System, and obtained drive tube and bulk samples of the subsurface 

materials at selected intervals. Relatively undisturbed soil samples were retrieved using a 2-inch 

outside diameter (OD) split-spoon sampler or a 3-inch OD Modified California Split-Barrel (ring) 

sampler. The samples were obtained by driving the sampler ahead of the auger tip at selected 

depths. 

The drill rig was equipped with a 140-pound CME automatic hammer with a 30-inch drop for 

conducting Standard Penetration Tests (SPT) in accordance with ASTM Dl586. The number of 

blows required to drive the samplers the last 12 inches of an 18-inch drive length into the soil is 

recorded on the boring logs as "blows per foot". Blow counts reported on the boring logs 

represent the field blow counts. No corrections have been applied for effects of overburden 

pressure, automatic hammer drive energy, drill rod lengths, liners, and sampler diameter. When 

samples were not able to be driven an 18 inches depth, sampler penetration depth was recorded for 

50 blows with a 140-lbs drive hammer. 

After logging and sampling the soil, the exploratory borings were backfilled with the excavated 

mate1ial. The backfill was loosely placed and was not compacted to the requirements specified for 

engineered fill. 

The subsurface logs are presented on Plates B-1 thrn B-5 in Appendix B. A key to the log symbols 

is presented on Plate B-6. The stratification lines shown on the subsurface logs represent the 

approximate boundaries between the various strata. However, the transition from one stratum to 

another may be gradual over some range of depth. 

LandMark Consultants, Inc. Page2 
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Laboratory Testing 

Laboratory tests were conducted on selected bulk soil samples to aid .in classification and 

evaluation of selected properties of the site soils. The tests were conducted in general 

conformance to the procedures of the American Society for Testing and Materials (ASTM) or 

other standardized methods as referenced below. The laborato1y testing program consisted of the 

following tests: 

< Particle Size Analyses (ASTM 0422) 
< Unit Dry Densities (ASTM D2937) 
< Moisture Contents (ASTM D2216) 
< Moisture-Density Relationship (ASTM D1557) 
< Chemical Analyses (soluble sulfates & chlorides, pH, and resistivity) (Caltrans Methods) 

The laboratmy test results are presented on the subsurface logs (Appendix B) and Appendix C. 

Engineering parameters of soil strength, compressibility, and relative density utilized for 

developing design criteria provided within this report were extrapolated from data obtained from 

the field and laboratory testing program. 

Site Conditions 

The project site is rectangular shaped in plan view, elongated in the north-south direction, and is 

relatively flat-lying. The site currently is vacant. The project site is bounded by Avenue 53rd on 

the south. Adjacent properties are flat-lying and are approximately at the same elevation with this 

site. Vacant lots, farming and single-family residences are located to around the subject site. The 

Cahuilla Desert Academy is located to the northeast. 

The project site lies at an elevation of approximately 25 to 30 feet below mean sea level (AMSL) 

in the Coachella Valley region of the California low desert. Annual rainfall in this aiid region is 

less than 4 inches per year with four months of average summertime temperatures above 100 °F. 

Winter temperatures are mild, seldom reaching freezing. 

Geologic Setting 

The project site is located in the Coachella Valley portion of the Salton Trough physiographic 

province. The Salton Trough is a geologic structural depression resulting from large scale regional 

faulting. The trough is bounded on the northeast by the San Andreas Fault and Chocolate 

Mountains and the southwest by the Peninsular Range and faults of the San Jacinto Fault Zone. 

LandMark Consultants, Inc. Page 3 
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The Salton Trough represents the northward extension of the Gulf of California, containing both 

marine and non-marine sediments since the Miocene Epoch. Tectonic activity that formed the 

trough continues at a high rate as evidenced by deformed young sedimentary deposits and high 

levels of seismicity. Figure 1 shows the location of the site in relation to regional faults and 

physiographic features. 

The smTounding regional geology includes the Peninsular Ranges (Santa Rosa and San Jacinto 

Mountains) to the south and west, the Salton Basin to the southeast, and the Transverse Ranges 

(Little San Bernardino and Orocopia Mountains) to the north and east. Hundreds of feet to several 

thousand feet of Quaterna1y fluvial, lacustrine, and aeolian soil deposits underlie the Coachella 

Valley. The southeastern part of the Coachella Valley lies below sea level. In the geologic past, 

the ancient Lake Cahuilla submerged the area. Calcareous tufa deposits may be observed along 

the ancient shoreline as high as elevation 45 feet above mean seal level (AMSL) along the Santa 

Rosa Mountains from La Quinta southward. Lacustrine (lake bed) deposits comprise the 

subsurface soils over much of the eastern Coachella Valley with alluvial outwash along the flanks 

of the valley. 

Subsurface Soils 

Subsurface soils encountered during the field exploration conducted on March 14, 2022 consist of 

surficial silty sand (SM), sandy silt (ML) and sand (SP) overlying medium dense to dense sands 

(SP) and silty sands (SM) to a depth of 50 feet, the maximum depth of exploration. The near 

surface soils are non-expansive in nature. The subsurface logs (Plates B-1 thru B-5) depict the 

stratigraphic relationships of the various soil types. 

Groundwater 

Groundwater was not encountered in the borings during the time of exploration. Groundwater well 

information collected near the subject site (Well 336848Nl162328W001), indicated that the 

ground water level ranges from 79 feet to 80 feet below the ground surfaces in the last 5 years. 

Groundwater levels may fluctuate with precipitation, irrigation of adjacent properties, drainage, 

and site grading. The groundwater level noted should not be interpreted to represent an accurate or 

pe1manent condition. Based on the regional topography, groundwater flow is assumed to be 

generally towards the southeast within the site area. Flow directions may vary locally in the 

vicinity of the site. 

LandMark Consultants, Inc. Page4 
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Faulting 

The project site is located in the seismically active Coachella Valley of southern California with 

numerous mapped faults of the San Andreas Fault System traversing the region. We have 

performed a computer-aided search of known faults or seismic zones that lie within a 46-mile 

radius of the project site (Table 1 ). A fault map illustrating lmown active faults relative to the site 

is presented on Figure 1, Regional Fault Map. Figure 2 shows the project site in relation to local 

faults. 

The criterion for fault classification adopted by the California Geological Survey defines 

Earthquake Fault Zones along active or potentially active faults. An active fault is one that has 

ruptured during Holocene time (roughly within the last 11,000 years). A fault that has ruptured 

during the last 1.8 million years (Quaternary time), but has not been proven by direct evidence to 

have not moved within Holocene time is considered to be potentially active. A fault that has not 

moved during Quaternary time is considered to be inactive. 

Review of the current Alquist-Priolo Earthquake Fault Zone maps (CGS, 2000a) indicates that 

the nearest mapped Earthquake Fault Zone is the San Andreas - Coachella faults located 

approximately 5.4 miles northeast of the project site. 

General Ground Motion Analysis 

The project site is considered likely to be subjected to moderate to strong ground motion from 

earthquakes in the region. Ground motions are dependent primarily on the earthquake magnitude 

and distance to the seismogenic (rupture) zone. Acceleration magnitudes also are dependent upon 

attenuation by rock and soil deposits, direction of rupture and type of fault; therefore, ground 

motions may vary considerably in the same general area. 

2019 CBC General Ground Motion Parameters: The California Building Code (CBC) requires that 

a site-specific ground motion hazard analysis be performed in accordance with ASCE 7-16 Section 

11.4.8 for structures on Site Class D and E sites with S1 greater than or equal to 0.2 and Site Class 

E sites with Ss greater than or equal to 1.0. This project site has been classified as Site Class D 

and has a S1 value of 0.67, which would require a site-specific ground motion hazard analysis. 

However, ASCE 7-16 Section 11.4.8 provides three exceptions which permit the use of 

conservative values of design parameters for certain conditions for Site Class D and E sites in lieu 

of a site-specific hazard analysis. 

LandMark Consultants, Inc. Page 5 
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The exceptions are: 

• Exception 1: Structures on Site Class E sites with Ss greater than or equal to 1.0, provided 
the site coefficient Fa is taken as equal to that of Site Class C. 

• Exception 2: Structures on Site Class D sites with S1 greater than or equal to 0.2, provided 
the value of the seismic response coefficient Cs is determined by Equations 
12.8-2 for values of T::; l.5Ts and taken as equal to 1.5 times the value 
computed in accordance with either Equation 12.8-3 for TL 2': T > l.5Ts or 
Equation 12.8-4 for T> TL. 

• Exception 3: Structures on Site Class E sites with S1 greater than or equal to 0.2, provided 
that Tis less than or equal to Ts and the equivalent static force procedure is 
used for design. 

Based on our understanding of the proposed development, the seismic design parameters presented 

in Table 2 were calculated assuming that one of the exceptions listed above applies to the proposed 

strnctures at this site. However, the structural engineer should verify that one of the 

exceptions is applicable to the proposed structures. If none of the exceptions apply, our office 

should be consulted to perform a site-specific ground motion hazard analysis. 

The 2019 CBC general ground motion parameters are based on the Risk-Targeted Maximum 

Considered Earthquake (MCER). The Structural Engineers Association of California (SEAOC) 

and Office of Statewide Health Planning and Development (OSHPD) Seismic Design Maps Web 

Application (SEAOC, 2020) was used to obtain the site coefficients and adjusted maximum 

considered earthquake spectral response acceleration parameters. 

Design spectral response acceleration parameters are defined as the earthquake ground motions 

that are two-thirds (2/3) of the con-esponding MCER ground motions. The Maximum Considered 

Earthquake Geometric Mean (MCEG) peak ground acceleration adjusted for soil site class effects 

(PGAM) value to be used for liquefaction and seismic settlement analysis in accordance with 2019 

CBC Section 1803A.5.12 (PGAM = FPGA*PGA) is estimated at 0.79g for the project site. Design 

earthquake ground motion parameters are provided in Table 2. 

Seismic and Other Hazards 

► Groundshaking. The primary seismic hazard at the project site is the potential for strong 

groundshaking dming eaithquakes along the San Andreas fault. A further discussion of 

groundshaking mentioned above. 

LandMark Consultants, Inc. Page 6 



APN 780-0I0-014 - Vista Santa Rosa, CA LCI Rep01t No. LP22032 

► Surface Rupture. The project site does not lie within a State of California, Alquist-Priolo 

Earthquake Fault Zone or County of Riverside Fault Zone. Surface fault rupture is considered to 

be unlikely at the project site because of the well-delineated fault lines through the Coachella 

Valley as shown on USGS and CDMG maps. However, because of the high tectonic activity and 

deep a11uvium of the region, we cannot preclude the potential for surface rupture on undiscovered 

or new faults that may underlie the site. 

► Liquefaction. Liquefaction is a not a potential design consideration because of the depth to 

groundwater. 

Other Potential Geologic Hazards. 

► Landsliding. The hazard of landsliding is unlikely due to the regional planar topography. No 

ancient landslides are shown on geologic maps of the region and no indications oflandslides were 

observed during our site investigation. 

► Volcanic hazards. The site is not located in proximity to any known volcanically active area 

and the risk of volcanic hazards is considered very low. 

► Tsunamis, sieches, and flooding. The site does not lie near any large bodies of water, so the 

threat of tsunami, sieches, or other seismically-induced flooding is unlikely. 

► Expansive soil. The near surface soils at the project site consist of sands which are non­

expans1ve. 

Seismic Settlement 

An evaluation of the non-liquefaction se1sm1c settlement potential was pe1formed using the 

relationships developed by Tokimatsu and Seed (1984, 1987) for dry sands. This method is an 

empirical approach to quantify seismic settlement using SPT blpw counts and PGA estimates from 

the probabilisbc seismic hazard analysis. 

The soils beneath the site consist primarily of medium dense to dense sands. Based on the 

empirical relationships, total induced settlements are estimated to be less than ½ inch in the event 

of a MCEa earthquake (0.79g peak ground acceleration). Should settlement occur, buried utility 

lines and the buildings may not settle equally. Therefore, we recommend that utilities, especially 

at the points of entry to the buildings, be designed to accommodate differential movement. The 

computer printouts for the estimates of induced settlement are included in Appendix D. 
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Hydroconsolidation 
In arid climatic regions, granular soils have a potential to collapse upon wetting. This collapse 

(hydro-consolidation) phenomena is the result of the lubrication of soluble cements (carbonates) in 

the soil matrix causing the soil to densify from its loose configuration during deposition. Based on 

our expe1ience in the vicinity of the project site, there is a slight 1isk of collapse upon inundation 

from at the site. Therefore, development of building foundation is not required to include 

provisions for mitigating the hydro-consolidation caused by soil saturation from landscape 

irrigation or broken utility lines. 

Soil Infiltration Rate 
A total of two (2) infiltration tests were conducted on April 14, 2022 at the proposed location for 

the on-site storm-water retention basin as shown on the Site and Exploration Plan (Plate A-2). The 

infiltration tests were performed to the guideline from Design Handbook for Low Impact 

Development Best Management Practices, prepared by Riverside County Flood Control and Water 

Conservation District, Appendix A, Section 2.3, dated September 2011. 

The tests were performed using perforated pipes inside a 6-inch diameter hand auger borehole 

made to depths of approximately 5.0 feet below the existing ground surface, corresponding to the 

anticipated bottom depth of the stormwater retention basin. The pipes were filled with water and 

successive readings of drop in water levels were made eve1y 10 minutes for a total elapsed time of 

60 minutes, until a stabilization drop was recorded. 

The test results indicate that the stabilized soil infiltration rate for the soil ranges from 4.8 to 5.8 

inches per hour. A maximum soil infiltration rate of 4.8 inches per hour may be used for the on­

site sto1m-water retention basin design. An oil/water separator should be installed at inlets to the 

stmmwater retention basin to prevent sealing of the basin bottom with silt and oil residues. The 

field and conversion calculation worksheets are included in Appendix E. 

We recommend additional testing should be performed after the completion of rough grading 

operations, to ve1ify the soil infiltration rate. 
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Site Preparation 

Pre-grade Meeting: Prior to site preparation, a meeting should be held at the site with as a 

minimum, the owner's representative, grading contractor and geotechnical engineer in attendance. 

Clearing and Grnbbing: Any surface improvements, debris or vegetation including grass, trees, 

and weeds on the site at the time of constrnction should be removed from the construction area. 

Root balls should be completely excavated. Organic stripping should be hauled from the site and 

not used as fill. 

Any trash, construction debris, concrete slabs, old pavement, landfill, and buried obstructions such 

as old foundations, un-controlled fills and utility lines exposed during rough grading should be 

traced to the limits of the foreign material by the grading contractor and removed under our 

supervision. Any excavations resulting from site clearing should be dish-shaped to the lowest 

depth of disturbance and backfilled under the observation of the geotechnical engineer's 

representative. 

Mass Grading: Prior to placing any fills, the surface 12 inches of soil should be removed, the 

exposed surface should be scarified to a depth of 8 inches, uniformly moisture conditioned to ±2% 

over optimum moisture, and re-compacted to at least 90% of ASTM D1557 maximum density. 

Native soils may be used for mass grading, placed in 6 inches maximum lifts, uniformly moistute 

conditioned to at least 2% over optimum moisture, and re-compacted to at least 90% of ASTM 

D1557 maximum density 

Building Pad Preparation: The existing surface soil within the proposed building pad areas should 

be removed to 18 inches below the original grade or 36 inches below the lowest foundation grade 

(whichever deeper), extending five feet beyond all exterior wall/column lines (including adjacent 

concrete areas). Exposed sub-grade should be scarified to a depth of 6 to 8 inches, unifonnly 

moisture conditioned to at least 2% over optimum moisture content, and re-compacted a minimum 

of 90% of the maximum density determined in accordance with ASTM D1557 methods. 

Auxiliary Strnctures Foundation Preparation: Auxiliary strnctures such as free standing or 

retaining walls should have footings extended to a minimum of 18 inches below grade. The 

existing soil beneath the structure foundation prepared in the manner desclibed for the house pad 

except the preparation needs only to extend 18 inches below and beyond the footing. 
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Sidewalk and Concrete Hardscape Areas: In areas other than the building pad which are to receive 

concrete slabs, the ground surface should be over-excavated to a depth of 8 to 12 inches, uniformly 

moisture conditioned to least 2% of optimum moisture, and re-compacted to at least 90% of 

ASTM Dl557 maximum density. 

The on-site soils are suitable for use as compacted fill and utility trench backfill. Imported fill soil 

(if required) should be similar to onsite soil or non-expansive, granular soil meeting the USCS 

classifications of SM, SP-SM, or SW-SM with a maximum rock size of 6 inches and no less than 

5% passing the No. 200 sieve. The geotechnical engineer should approve imported JUI soil 

sources before hauling material to the site. Native and imported materials should be placed in 

lifts no greater than 8 inches in loose thickness, uniformly moisture conditioned to ±2% of 

optimum moisture, and re-compacted to at least 90% of ASTM Dl557 maximum density. 

Moisture Control and Drainage: The moisture condition of the house pad should be maintained 

during trenching and utility installation until concrete is placed or should be rewetted before 

initiating delayed construction. Adequate site drainage is essential to future performance of the 

project. Infiltration of excess irrigation water and st01mwaters can adversely affect the 

performance of the subswface soil at the site. Positive drainage should be maintained away from 

all structures (5% for 5 feet minimum across unpaved areas) to prevent ponding and subsequent 

saturation of the native soil. 

Gutters and downspouts may be considered as a means to convey water away from foundations. If 

landscape inigation is allowed next to the building, drip irrigation systems or lined planter boxes 

should be used. Drainage should be maintained without ponding. 

Utility Trench Backfill 

On-site soil free of debris, vegetation, and other deleterious matter may be suitable for use as 

utility trench backfill. Backfill within roadway should, at a minimum, conform to County of 

Riverside Standard No. 818 - Utility Trench Backfill (Appendix F). 

Backfill within roadways should be placed in layers not more than 6 to 8 inches in thickness, 

uniformly moisture conditioned to least 2% of optimum moisture and mechanically compacted to a 

minimum of 90% of the ASTM Dl557 maximum dry density except for the top 12 inches of the 

tr·ench which shall be compacted to at least 95%. Native backfill should only be placed and 

compacted after encapsulating buried pipes with suitable bedding and pipe envelope material. 

LandMark Consultants, Inc. Page 10 



APN 780-010-014- Vista Santa Rosa, CA LCI Report No. LP22032 

Pipe envelope/bedding should be clean sand (Sand Equivalent SE>30). Precautions should be 

taken in the compaction of the backfill to avoid damage to the pipes and structures. 

Building Foundations and Settlements 

Shallow Foundation: Shallow column footings and continuous wall footings are suitable to 

support the building stmctures provided they are founded on a layer of properly prepared and 

compacted soil as described above. The foundations may be designed using an allowable soil 

bearing pressure of 1,800 psf. The allowable soil pressure may be increased by 20% for each foot 

of embedment depth in excess of 18 inches and by one-third for short term loads induced by winds 

or seismic events. The maximum allowable soil pressure at increased embedment depths shall not 

exceed 2,800 psf. 

All exterior and interior foundations should be embedded a minimum of 18 inches deep. 

Continuous wall footings should have a minimum width of 12 inches. Spread footings should 

have a minimum width of 24 inches and should not be structurally isolated. Recommended 

concrete reinforcement and sizing for all footings should be provided by the structural engineer. 

Resistance to horizontal loads will be developed by passive earth pressure on the sides of footings 

and frictional resistance developed along the bases of footings and concrete slabs. 

Passive resistance to lateral earth pressure may be calculated using an equivalent fluid pressure of 

320 pcf to resist lateral loadings. The top one foot of embedment should not be considered in 

computing passive resistance unless the adjacent area is confined by a slab or pavement. An 

allowable friction coefficient of 0.38 may also be used at the base of the footings to resist lateral 

loading. 

Slabs-on-Grade 

Concrete slabs and flatwork should be a minimum of 4 inches thick. The concrete floor slabs may 

either be monolithically placed with the foundation or dowelled after footing placement. The 

concrete slabs may be placed on granular subgrade that has been compacted at least 90% relative 

compaction (ASTM D1557). Slab thickness and steel reinforcement should be determined by 

the design engineer. 
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American Concrete Institute (ACD guidelines (ACI 302.lR-15 Chapter 5, Section 5.2.3) provide 

recommendations regarding the use of moisture barriers beneath concrete slabs. The concrete 

floor slabs should be underlain by a 10-mil polyethylene vapor retarder that works as a capillary 

break to reduce moisture migration into the slab section. All laps and seams should be overlapped 

6-inches or as recommended by the manufacturer. The vapor retarder should be protected from 

puncture. The joints and penetrations should be sealed with the manufacturer's recommended 

adhesive, pressure-sensitive tape, or both. The vapor retarder should extend a minimum of 12 

inches into the footing excavations. The vapor retarder may lie directly on the granular fill with 2 

inches of clean sand cover. 

Placing sand over the vapor retarder may increase moisture transmission through the slab, because 

it provides a reservoir for bleed water from the concrete to collect. The sand placed over the vapor 

retarder may also move and mound prior to concrete placement, resulting in an irregular slab 

thickness. For areas with moisture sensitive flooring materials, ACI recommends that concrete 

slabs be placed without a sand cover directly over the vapor retarder, provided that the concrete 

mix uses a low-water cement ratio and concrete curing methods are employed to compensate for 

release of bleed water through the top of the slab. The vapor retarder should have a minimum 

thickness of 15-mil (Stego-Wrap or equivalent). All independent concrete flatworks should be 

underlain by 12 inches of moisture conditioned and compacted soils. All flatwork should be 

jointed in square patterns and at irregularities in shape at a maximum spacing of 10 feet or the least 

width of the sidewalk. 

Concrete Mixes and Corrosivity 

Selected chemical analyses for corrosivity were conducted on bulk samples of the near surface soil 

from the project site (Plate C-2). The native soils have low levels of sulfate and low chloride ion 

concentrations. Resistivity determinations on the soil indicate a moderate potential for metal loss 

because of electrochemical corrosion processes. A minimum of 2,500 psi concrete of Type II 

Portland Cement with a maximum water/cement ratio of 0.6 (by weight) should be used for 

concrete placed in contact with native soil on this project (sitework including streets, sidewalks, 

driveways, hardscape, and foundations). 

Landmark does not practice corrosion engineering. We recommend that a qualified corrosion 

engineer evaluate the corrosion potential on metal construction materials and concrete at the 

site. 
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Permanent Slopes 

Cut and Fill slopes should be constructed generally no steeper than 3 (H): l (V) to permit slope 

maintenance with motor graders, and provide erosional stability from wind or rain while 

unprotected without landscape cover. Slopes with a 2(H): l(V) gradient are permitted, provided it 

is recognized that such slopes are more prone to erosion and do not permit maintenance by 

motorized riding equipment and require landscape cover to retard erosion. 

Pavements 

Pavements should be designed according to CALTRANS or other acceptable methods. Traffic 

indices were not provided by the project engineer or owner; therefore, we have provided structural 

sections for several traffic indices for comparative evaluation. The public agency or design 

engineer should decide the appropriate traffic index for the site. Maintenance of proper drainage is 

necessary to prolong the service life of the pavements. Based on the cunent State of California 

CAL TRANS method, an estimated R-value of 50 for the subgrade soil and assumed traffic indices, 

the following table provides our estimates for asphaltic concrete (AC) pavement sections. 

PAVEMENT STUCTURAL SECTIONS 

R-Value of Subirrade Soil - 50 (minimum) DesiITT1 Method - CALTRANS 2020 

Flexible Pavements Rigid (PCC) Pavements 

Traffic Asphaltic 
Index Concrete 

Aggregate Base Concrete Aggregate Base 

(assumed) Thickness (in.) 
Thickness (in.) Thickness (in.) Thickness (in.) 

4.0 2.5 4.0 4.0 4.0 

5.0 3.0 4.0 6.0 4.0 

6.0 3.0 4.0 6.0 6.0 

Notes: 

I) Asphaltic concrete shall be Caltrans, Type B, ¾ inch maximum medium grading,(½ inch for parking areas) 
medium grading with PG70-10 asphalt concrete, compacted to a minimum of 95% of the 50-blow Marshall 
density (ASTM Dl559). 

2) Aggregate base shall conform to Caltrans Class 2 (¾ in. maximum), compacted to a minimum of 95% of 
ASTM Dl557 maximum dry density. 

3) Place pavements on 12 inches of moisture conditioned (at least 2% of over optimum) native soil compacted to 
a minimum of 95% of the maximum dry density determined by ASTM Dl557, or the governing agency 
requirements. 

4) Portland cement concrete for pavements should have Type V cement, a minimum compressive strength of 
3,250 psi at 28 days, and a maximum water-cement ratio of0.55 . 

Final recommended pavement sections may need to be based on sampling and R-Value testing 

during grading operations when actual subgrade soils will be exposed. 
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Observation and Density Testing 

Site preparation and fill placement should be continuously observed and tested by a representative 

of a qualified geotechnical engineering firm. Near full-time observation services during the 

excavation and scarification process is necessary to detect undesirable materials or conditions and 

soft areas that may be encountered in the construction area. The geotechnical firm that provides 

observation and testing during construction shall assume the responsibility of "geotechnical 

engineer of record" and, as such, shall perform additional tests and investigation as necessary to 

satisfy themselves as to the site conditions and the recommendations for site development. 

Closure 

We did not encounter soil conditions that would preclude implementation of the proposed project 

provided the recommendations contained in this rep01t are implemented in the design and 

construction of this project. 

We recommend that Landmark Consultants, lite. be retained to provide the tests and observations 

services during construction. The geotechnical engineering firm providing such tests and 

observations shall become the geotechnical engineer of record and assume responsibility for the 

project. 

Landmark Consultants, Inc. recommendations for this site are, to a high degree, dependent upon 

appropriate quality control of subgrade preparation, fill placement, and foundation construction. 

Accordingly, the findings and professional opinions in this report are made contingent upon the 

opportunity for Landmark Consultants, Inc. to observe grading operations and foundation 

excavations for the proposed construction. 

If parties other than Landmark Consultants, Inc. are engaged to provide observation and testing 

services during construction, such parties must be notified that they will be required to assume 

complete responsibility as the geotechnical engineer of record for the geotechnical phase of the 

project by concurring with the recommendations in this report and/or by providing alternative 

recommendations. 
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Additional information concerning the scope and cost of these services can be obtained from our 

office. 

We appreciate the opportunity to provide our findings and professional op1mons regarding 

geotechnical conditions at the site. If you have any questions or comments regarding our fmdings, 

please call our office at (760) 360-0665. 

Respectfully Submitted, 
LandMark Consultants, Inc. 

---

Greg M. Chandra, P.E., M.ASCE 
Principal Engineer 

Attachments: 
Appendix A: Vicinity and Site Maps 
Appendix B: Subsurface Soil Logs and Soil Key 
Appendix C: Laboratory Test Results 
Appendix D: Settlement Calculations 
Appendix E: Soil Infiltration Test Results 
Appendix F: Utility Trench Backfill 
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Table 1 
Summary of Characteristics of Closest Known Active Faults 

Approximate 
Maximum 

Fault Name Distance 
Approximate Moment Fault Length Slip Rate 

(miles) 
Distance (km) Magnitude (km) (mm/yr) 

!Mw) 

San Andreas - Coachella 5.4 8.6 7.2 96 ± 10 25 ± 5 

Indio Hills * 6.3 10. l 

San Andreas - San Bernardino (South) 7.8 12.5 7.4 103±10 30±7 

San Andreas - San Bernardino (Nmth) 7.9 12.7 7.5 103 ± 10 24±6 

Blue Cut* 16.8 26.9 

Garnet Hill * 18.l 29.0 

San Jacinto - Anza 19.4 31.1 7.2 91 ± 9 12 ± 6 

Eureka Peak 21.0 33.6 6.4 19 ±2 0.6 ± 0.4 

San Jacinto - Coyote Creek 22.3 35.7 . 6.8 41 ±4 4±2 

Hot Springs * 28.4 45.4 

BumtMtn. 29.1 46.6 6.5 21 ±2 0.6 ± 0.4 

San Jacinto - Bonego 32.2 51.5 6.6 29 ± 3 4±2 

Morongo * 32.9 52.6 

Pinto Min. 33.0 52.8 7.2 74±7 2.5 ± 2 

Pisgah Mtn. - Mesquite Lake 33.5 53.6 7.3 89±9 0.6 ± 0.4 

Landers 36.2 58.0 7.3 83 ± 8 0.6 ± 0.4 

Earthquake Valley 39.5 63.2 6.5 20±2 2±1 

San Jacinto - San Jacinto Valley 41.9 67.0 6.9 43 ±4 12± 6 

Elsinore - Julian 43.2 69.1 7.1 76±8 5±2 

S. Emerson - Copper Mtn. 43.5 69.6 7 54±5 0.6 ± 0.4 

Elmore Ranch 44.4 71.0 6.6 29±3 1 ± 0.5 

Johnson Valley (nmthem) 45.5 72.8 6.7 35 ±4 0.6 ± 0.4 

* Note: Faults not included in COS database. 
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Table 2 
2019 California Building Code (CBC) and ASCE 7-16 Seismic Parameters 

ASCE 7-16 Reference 
Soil Site Class: D Table 20.3-1 

Latitude: 33.6657 N 
Longitude: -116.2263 W 

Risk Category: !I 
Seismic Design Category: D 

Maximum Considered Earthquake (MCE) Ground Motion 

Mapped MCER Short Period Spectral Response 

Mapped MCER 1 second Spectral Response 

Short Period (0.2 s) Site Coefficient 

Long Period (1.0 s) Site Coefficient 

MCER Spectral Response Acceleration Parameter (0.2 s) 
MCER Spectral Response Acceleration Parameter (1.0 s) 

Design Earthquake Ground Motion 

Design Spectral Response Acceleration Parameter (0.2 s) 

Design Spectral Response Acceleration Parameter (l.0 s) 

Risk Coefficient at Short Periods (less than 0.2 s) 

Risk Coefficient at Long Periods (greater than 1.0 s) 

Ts 
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§ 

1.6 

1.6 

1.4 

J; 1.2 

" 0 

~ 1.0 

ii 
.JJ. Q.8 I 

0.4 

0.2 -i+~+ 
C-

0.0 
0.0 0.5 

.. 

1.0 1.5 2.0 2.5 

Period (sec) 

3.0 

·----

3.5 

,_ 

l.634 g 

0.673 g 
1.00 

1.70 

ASCE Figure 22-l 
ASCE Figure 22-2 

ASCE Table 11.4-l 

ASCE Table 11.4-2 
1.634 g ~ Fa * S, 

1.144 g ~Fv* S1 

1.089 g ~ 2/3*SMs 
0.763 g ~ 2/3*SM, 

0.897 

0.883 

8.00 sec 

0.70 sec ~Soi/Sos 

0.79 g 

"C-

4.0 4.5 5.0 

Period 

T (sec) 

ASCE Equation 11.4-1 

ASCE Equation 11.4-2 

ASCE Equation l l .4-3 
ASCE Equation 11.4-4 

ASCE Figure 22-17 

ASCE Figure 22-18 

ASCE Figure 22-12 

ASCE Equation 11.8-1 

Sa 

(g) 

MCER Sa 

(g) 

-MCER Response Spectra - 0 Design Response Spectra 

0.00 

0.14 

0.70 

0,75 

0.60 

0.90 

1.00 

1.10 

1.20 

1.20 

1.40 

1.50 

1.75 

2.00 

2.20 

2.40 

2.60 

2.60 

3.00 

4.00 

5.00 

0.44 

1.09 

1.09 

1.02 

0.95 

0.85 

0.76 

0.69 

0.64 

0.64 

0.54 

0.51 

0.44 

0,38 

0.35 

0.32 

0.29 

0.27 

0.25 

0.19 

0.15 

0.65 

1.63 

1.63 

1.53 

1.43 

1.27 

1.14 

1.04 

0.95 

0.95 

0.82 

0.76 

0.65 

0.57 

0.52 

0.46 

0.44 

0.41 

0.38 

0.29 

0.23 



FIGURES 



Oi: 

Source: California Geological Survey 2010 Fault Activity Map of California 
http://www.quake.ca.gov/gmaps/FAM/faultactiv itymap.html# 

LANDMARK 
Geo-Engineers and Geologists 

Project No.: LP22032 

100 km 

Regional Fault Map 

Lal<e 
Hava"su City 

La Pa. 
Cot!nfY F 

Imperial Na!1onaf 
Wildli(e Refu~e 

San Luis Rfo 
Colorado 

(l 

Figure 1 



Source: California Geological Survey 2010 Fault Activity Map of California 
http://www.quake.ca.gov/gmaps/FAM/faultactivitymap.html# 

LANDMARK - -~- -- ---- ---

Geo-Engineers and Geologists 

Project No.: LP22032 

Project Site 

Map of Local Faults 

~ 
;INF 

Figure 2 



-· 
-· ... 

_____ ___._ 

-----·-·•----

-----·--· ., 
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red tnangta Indicates known loc:allon of rupture term.nauon poinL Open black tnanglie lnchcates 1.1ncertatn or 
est.cmated toc:at,on or rupture termination po;.n1. 

Date bracl<e:ed by tnangles l<ldocales loCal fault Creal<. 

No uiangle by da:e lnct;eates an lnumnedia:o point along fault break. 

Faun that e:i<.tuor..s fault creep ,.hpp.,ge Hachures indlc8te Jjnear e>e1e-nt of fauli: croep. Annot.ltion (ace? 
Wl!h leodor) lnd<CSles represantatM> local<>ns where fault creep has been -r,ed and ,-rdec. 

Square on fauh ind1C.ltcs when! f11utt creep slippage has. OCQired that ha, been tnggerod by .in earthquake­
on some other raurt Data of causat.ve eanhquai.e indicated. Squ.a~s to nghl and left. or date lnd-cate tenru­
nal pomts betwe-9n which tr,ggered ueep s!ippage has occurred (c:eep either conMUOUS or intermittent 
betvVeen these end pou,ts). 

Hot,cene fault d'Sptacement (dunng past 11.700 yNrs) without h.stonc record. Geomorphic fv~nu for 
Holocene f;au!tmg mc!L-des sag, ponds. scaros showmg httle-e~. Of O'\e foaowmg features in Ho:ocene 
a~ depos.ts· ottset s.uum course,, line3r SC3rps, shutter ridQes, and tnangular faceted spur$. Roconcy 
of (eultlng offshore is based on tho interorelc<l age of tile youn~ .. 1 strata cltspl•ced by faui:.ng. 

Late au,tem~ fault oisp~me.nt (dunng past ; oo,000 years). Geomocphk: ovk:loncc Similar lo that 
descnbed for Hotocano faults except fe3tures are less d1Sl!nct. Faulttng may be younger. b1.,1t tack of 
y01Jnger over1yrng depcs1LS predudes more aocumtt! :sge ctas.s1f1cabon. 

Quaternary fault (age und:ffe1entaated). Mo5t faults of th,s CltegO(y snow evidenea ol disp.ta.cGment some--­
~ during tn:e past 1.6 m,tuon yeaJ"S.; ponitlle cxc.epbOns are faults which dls~ce rocks of undiffererul­
ated Plio--P1tistocene age Unnumbered Ouatamary faults were based on Faull Map of Ca!iforma, 1975. 
Soc Bullolm 201. Appendix O for SO\Jtce dala. 

P~uatemary fautt (old or thal 1.6 m.thon years) or f,ni!1 without rt-c0gruzed Ou.atemary 
d,splacemenL Some faults are .shoWn In th..S cate,gory bOC-auso tho source of ma?ping used w.,.s 
ot reoonna1ssnce nature. 01 was not aone \\-Ith the ~ea of dating fault djsplaccm0:nts. F.iults 
In this catego,y are not nccess.Jnly macirve. 
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ADDITIONAL FALL T SYMBOLS 

B:ar anc:f DAn on 00-Nntr.rown SICe (<clatJve or apparen1). 

A..ffOWS oJonQ taui1 rnc11;ate re41L.-e or ap;i.arente1irea.-0n ot lateral movemonl. 

J.J-rVN on feu!t ind-ca:., olrtdlon o~ drp 

LO'-A' angle tau,r(ba~ on u::,;>or plllO) F~1,urf.1ceger.eraly<1,;.s 1o'5 ttian as· bu1 locdy may"N>1et1een 
wbHQ.:er.lly s:eopa-,e,d_ On o."fshote faur-.s. rwtit ~ lndica:e a teverse fau.:t re;.ard.ess c1 .s~ 
ofd1p. 

OTHER SYMUOLS 

N~mbtrs reW eo aMOtaL0t".J U~ed in the appent!;,ees c1 the acGO"l"lp:in)V\9 repot" .. AnnotabOt\S 1nc:ude fa.ult 
Nme, • of taut d--t~t. a:..a ~l r.ter•ncos •nducir,g EaMa-uak• fa.ill 20f'le trl.3'ps v.-'her. ,1 

t1ur. na, beet'lzorted bytneA.'QUl$:,Prio£o E.ar.r.r;UiJl<efault 201'lln,gAd TMAclreQYtteS theSa!eGeoo­
g.st to dtctfttlate ZOflff '° MOO,"'n93SS fau'15 Wl'l1'l Hc!oeene c.sl)tac.er'nent. 

Slru-t1ural d~nu ty (o.-"thoro) u,par.r.ing dJ'er;ng ~ st~t11l d()tn.:,~ May ln~le <f;S(:O('ltt­

nf,liUH btM'Nft basement rock&. 

Bnr.vley ~ Zone, o i.ne.ar ~ 01 WISmo.ty locaJy up io 10 km Wide asscaated wttn the rUuing 
s11p oor........, the ~nal a.10 san Andreu fai..:s 

Yc:1n 
Before 
Present 

(Approx.) 

DESCRIPTION 
huh I Recency I I 

Symbol or ON LAND I OFFSHORE 
~lo\·cmcn1 

---200•- ..!.---l--~-i-7-l------,r-------, 

11.700 - t-- - +--::--+-++--------+-------, 

100,000 I 
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Fault Map Legend Figure 3 
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Legend + Approximate Boring Location 

-$- Approximate Infiltration Test Location 
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Web Sc.I Su•v,.y 
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USDA Soil Conservation 
Soil Service Map 
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Soil Map-Riverside County, Coachella Valley Area, California 

MAP LEGEND MAP INFORMATION 

Area of Interest (AOI) 

D Area of Interest (AOI) 

Soils 

C -
□ 

Soil Map Unit Polygons 

Soil Map Unit Lines 

Soil Map Unit Points 

Special Point Features 

w Blowout 

181 Borrow Pit 

)l Clay Spot 

◊ Closed Depression 

X Gravel Pit 

. Gravelly Spot .. 
0 Landfill 

A. Lava Flow 

-4£, Marsh or swamp 

* Mine or Quarry 

0 Miscellaneous Water 

0 Perennial Water 

. .,,,, Rock Outcrop 

+ Saline Spot .. Sandy Spot . . . 
§ Severely Eroded Spot 

Sinkhole 

~ Slide or Slip 

tJ Sodic Spot 

USDA Natural Resources 
-ea Conservation Service 

a Spoil Area 

0 Stony Spot 

(il Very Stony Spot 

1 Wet Spot 

[:, Other 

.. Special Line Features 

Water Features 

Streams and Canals 

Transportation 

t-H Rails 

- Interstate Highways 

- US Routes 

Major Roads 

Local Roads 

Background 

• Aerial Photography 

Web Soil Survey 
National Cooperative Soil Survey 

The soil surveys that comprise your AOI were mapped at 
1:24,000. 

Warning: Soil Map may not be valid at this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale. 

Please rely on the bar scale on each map sheet for map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required. 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below. 

Soil Survey Area: Riverside County, Coachella Valley Area, 
California 
Survey Area Data: Version 13, Sep 15, 2021 

Soil map units are labeled (as space allows) for map scales 
1 :50,000 or larger. 

Date(s) aerial images were photographed: Feb 3, 2021-May 
27,2021 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident. 

4/21/2022 
Page 2 of 3 



Soil Map-Riverside County, Coachella Valley Area, California 

Map Unit Legend 

Map Unit Symbol Map Unit Name Acres in AOI 

GbA Gilman fine sandy loam, 0 to 2 
percent slopes 

GcA Gilman fine sandy loam, wet, 0 
to 2 percent slopes 

MaB Myoma fine sand, O to 5 
percent slopes 

Totals for Area of Interest 

USDA Natural Resources Web Soil Survey 
- Em Conservation Service National Cooperative Soil Survey 

Percent of AOI 

7.5 

6.1 

7.5 

21.0 

35.6% 

28.8% 

35.6% 

100.0% 

4/21/2022 
Page 3 of 3 
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LEGEND 
SPECIAL FLOOD HAZARD AREAS SUBJECT TO [NUNDATION 
BY THE 1 % ANNUAL CHANCE FLOOD 

The 1% annual nooo ( 100-year flood), al!;O known as the base flood, Is Ille flood that has a 1% 
cllance ol being equaled or excee:led In any given year. The Special Flood Hazard Area Is the 
area subjecl lo nooo1ng by the 1 % annual chance nood. Areas ol Special Flood Hazard Include 
zones A. AE, AH, AO, AA, A99, v, and VE. The Base Flood Bevation Is the water-su1face 
elevation of lhe 1 % annual chance nood. 

ZONE A 

ZONEAE 

ZONE AH 

ZONE AO 

ZONE AR 

ZONE A99 

ZONEV 

ZONE VE 

No Base Flood Elevations determined. 

Base Flood Elevatlons dete1mIned. 

Flood depths of 1 to 3 feet (usually areas or ponding); Base Flood 
Elevaijons determined. 

Flood depths of 1 10 3 feet (usually Sheet flow on slop1119 tem11n); average 
depths determined. For areas or alluvial ran flooding, veloolles also 
delerm,ned. 

Special Flood Hazard Afea formerly protected rrom the I% annual chance 
flood by a flood control system that was subsequenUV deee1t1fled. Zone AR 
1ndicales that U1e former flood control system Is being restored to provide 
protection from the I% annual chance or greater flood. 

Area to be protected from I% annual chance flood by a Federal flood 
protecuon system under conslructlon; eo Base Flood Elevalzons 
dell!rm1ned. 

Coastal flood zone with velocity hazard (wave action); no Base Flood 
Elevauons determined. 

Coastal flood zone with velocity hazaId (wave aclJOn); Base Flood 
Elevations determined. 

FLOODWAY AREAS IN ZONE AE 

The floodway Is the d1annel of a stream plus any adiacent floodplain areas that must be kept free 
of encroachment so !hat lhe I% annual Chance flood can be ca med w1thoul subslanhal increases 
In flood heights. 

OTHER FLOOD AREAS 

ZONEX Areas or 0.2% annual chance flood; areas or I% annual chance nood w4h 
average depths of less than I root or w1lh dramage areas less than 
1 square mile; and areas protected by levees from 1 % annual chance flood. 

OTHER AREAS 

ZONEX 

ZONED 

Areas determined lo be outside u,e 0.2% annual chance floodplain. 

Areas In which flood hazards are undetennlned, but possible. 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

[, ~,' ~1 OTHERWISE PROTECTED AREAS (OPAs) 

C8RS a,eas and OPAs are normallv located w1l111n or adjacent lo Speoal Flood Hazard Areas. 

l % annual chance floodplain tloundary 

o. 2% annual chance 0oodplaln boundary 

Floodway boundary 

zone D boundary 

CBRS and OPA boundary 

Boundary dividing Special Flood Hazard Afea Zones and 
,'------===~ boundary dividing Special Flood Hazard Areas of different Base 

Flood Elevations, flood depths or flood ve!oc:It1es. 

~513~ 

(EL 987) 

Base Flood Elevalion line and value; elevation In feet' 

Base Flood Elevauon value where uniform within zone; elevation 
'" feet ' 

• Referenced lo the North American Vertical Datum of 1988 

0----0 
®-------@ 
a1•0T45", 32•22•30" 

" 76,., N 

600000 FT 

DX5510 x 

•M1.5 

Cross section line 

Transect line 

Geographle coordinates refeIenced to lhe NorU1 Arnencan 
Datum or 1983 (NAO 83), Western Hemisphere 

1000-met:er Universal Transverse Mercator grid values, zone 
UN 

5000-foot grid bcks: Cal~ornla State Plane coordinate 
system, zone VI (FIPSZONE 0406), Lamb<!rt Conrormal Conic 
proJeclion 
Bench mark (see ei<planaUon In Notes to USers sectJon ol lh1s 
FIRM panel) 

River Mile 
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DATE DRILLED: 3/14/22 

LOGGED BY: L. Jackson 

LOG OF BORING No. B-1 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SILTY SAND (SM): Lt. brown, dry, dense, fine grained 

SAND (SP-SM): Lt. brown, dry, medium dense, fine grained 

SANDY SILT (ML): Lt. brown to gray brown, moist to very moist, 
medium dense, fine grained sand 

some clay 

Groundwater not encOLmtered at time of drilling. 
This is not considered the stabilized groundwater depth 
as groundwater may rise to a level higher than that 
measured in borehole, 

TOTAL DEPTH: 26.5 Feet 

Hollow Stem Auger 

SURFACE ELEVATION: Approxif'!lately -25 ft 

TYPE OF BIT 

HAMMER WT,: 140 lbs. 

PROJECT NO. LP22032 LANDMARK 
Geo-Engmeers and Geologists 

LABORATORY 
~r---->-
::)~ ~ '= 

(/) t; I- C 
>- z a:;:- -Z-o OTHER TESTS 
ll'.W 0 Oo~ 
DD -3; 2: 0 e..... 

Passing #200 "47,6% 

103.8 1. 7 

1.8 Passing #200 = 2.1 % 

97.0 8.7 

15.7 Passing #200 = 68.0% 

93.7 28.9 

DEPTH TO WATER: NA 

DIAMETER: 8 in. 
-----

DROP: 30 in. 

PLATE B-1 
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LOG OF BORING No. 8-2 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SANDY SILT (ML): Lt. brown, moist, medium dense, 
fine grained sand 

SILTY SAND (SM): Lt. brown, dry to damp, medium dense, 
fine grained 

SAND (SP-SM): Yellowish brown, dry, dense, fine grained 

SANDY SILT (ML): Lt. brown, moist, medium dense, 
fine grained sand 

SAND (SP-SM): Lt brown, dry, medium dense, fine grained 

SILTY SAND (SM): Olive gray, moist, medium dense to dense, 
fine to medium grained 

Groundwater not encountered at time of drilling. 
This is not considered the stabilized groundwater depth 
as groundwater may rise to a level higher than that 
measured in borehole. 

DATE DRILLED: 3/14~/2=2~-- TOTAL DEPTH: 51.5 Feet 

LOGGED BY: ___ ~L~. Jacks~o~n~--- TYPE OF BIT: ___ H_o_ll_ow Stem Auger 

SURFACE ELEVATION: ~pproximately -25 ft_ HAMMER WT.: 140 lbs. 

PROJECT NO. LP22032 LANDMARK 
Geo-Engineers and Geologists 

LABORATORY 
~1-~ 

~ ::ii]i ';! I:: 
if) t;1- C 

Er (ii 't -Zu OTHER TESTS oo~ 
DOB zoe., 

Passing #200 = 63.1 % 

78.2 7.2 

2.5 

101.0 2.2 Passing 11200 = 13.6% 

4.2 

97.7 1.5 Passing #200"" 7.0% 

12.4 

2.0 Passing #200 = 6.9% 

9.0 

7.7 Passing #200 = 25.0% 

5.0 

DEPTH TO WATER: NA 

DIAMETER: 

DROP: 

8 in. 

30 in. 

PLATE B-2 
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DATE DRILLED: 3/14/22 

LOG OF BORING No. B-3 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SAND (SP-SM): Lt. brown, dry, medium dense, fine grained 

loose 

SILTY SAND (SM): Reddish brown to It. brown, damp, 
medium dense to dense, fine grained sand 

Groundwater not encountered at lime of drilling. 
This is not considered tho stabilized groundwater depth 
as groundwater may rise to a level higher than that 
measured in borehole. 

TOTAL DEPTH: 26.5 Feet 

LOGGED BY: ___ L. Jacks~o~n~-- TYPE OF BIT: Hollow Stem Auger 

SURFACE ELEVATION: _Approximately -25 ft HAMMER WT.: 140 lbs. 

PROJECT NO. LP22032 LANDMARK 
Geo-Engineers and Geologists 

LABORATORY 
~I-->- ::, z ;i I:: ~~ C CJ) 

>- z ;;:- - z "O OTHER TESTS 
O'. w u oo::R 
oo.3: 2:U~ 

91.2 1.4 

1.9 Passing #200 = 8.6% 

95.2 3.5 

4.7 Passing 11200"' 33.1% 

102.1 3.0 

DEPTH TO WATER: NA 

DIAMETER: 

DROP: 

8 in. 

30 in. 

PLATE B-3 
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DATE DRILLED: 3/14/22 

LOGGED BY: L. Jackson 

LOG OF BORING No. B-4 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SAND (SP): Lt. brown, dry, medium dense, fine grained 

SILTY SAND {SM): Lt. brown, dry to damp, 
medium dense to dense, fine grained sand 

Groundwater not encountered at time of drilling. 
This is not considered the stabilimd groundwater depth 
as groundwater may rise to a level higher than that 
measured In borehole. 

TOTAL DEPTH: --~2_._1."'5_._F__,eo,cet._ 

TYPE OF BIT: Hollow Stem Auger 

SURFACE ELEVATION: __ Approximately -25 ft HAMMER WT.: 140 lbs. 

PROJECT NO. LP22032 LANDMARK 
Geo-Engineers and Geologists 

LABORATORY 
~ f- --->- :::iz.._: 

C: >-w s 
(/) (/) >- c 

>- z C' -Z-o OTHER TESTS Cl'. W 0 oo~ 
oo-S 2!0~ 

89.8 1.1 Passing #200 " 3.9% 

1.5 

86.5 1.9 Passing #200 = 18.5% 

8.5 

DEPTH TO WATER: NA 

DIAMETER: 

DROP: 

8 in. 

30 in. 

PLATE B-4 
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DATE DRILLED: 3/14/22 

LOG OF BORING No. B-5 
SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

SAND (SP): Lt. brown, dry, dense to medium dense, 
flne grained 

SIL TY SAND (SM): Lt. brown, dry to damp, 
medium dense to dense, fine grained sand 

Groundwater not encountered at time of drilling. 
This is not considered \he stabilized groundwater depth 
as groundwater may rise lo a level higher !han that 
measured in borehole. 

TOTAL DEPTH: 26.5 Feet 

LOGGED BY: ___ ~L~. Jac~ks~o~n~-- TYPE OF BIT: Hollow Stem Auger 

SURFACE ELEVATION: Approximately -25 ft HAMMER WT.: 140 lbs. 

PROJECT NO. LP22032 LANDMARK 
Geo-Engineers and Geologists 

LABORATORY 
~ i- --->-
:J~~ t: 0 I- C lfJ 

>- z C' -Z-c, OTHER TESTS !l'.W o oo::R 
oo-E:; ~oe.... 

90.6 0.9 Passing #200 = 1.9% 

1.0 

92.8 2.2 Passing #200 = 30.9% 

7.0 

94.7 2.5 Passing #200 = 25.7% 

DEPTH TO WATER: NA 

DIAMETER: 8 in. 

DROP: 30 in. 

PLATE 8-5 



PRIMARY DIVISIONS 

DEFINITION OF TERMS 
SYMBOLS 
s•:?:~ 

SECONDARY DIVISIONS 

Gravels ·o· o· GW Well graded gravels, gravel-sand mixtures, little or no fines 
Clean gravels (less f"~· ·,;•~· ·~·,.\----1------------------------------..JI 

than 5% fines) :ilia GP Poorly graded gravels, or gravel-sand mixtures, little or no fines 
More than half of 
coarse fraction ls 
larger than No. 4 

1------ .i+--1------------------------ll 

Coarse grained soils More 
han half of material Is large 

that No. 200 sieve 

sieve 

Sands 

More than half of 
coarse fraction is 
smaller than No. 4 

sieve 

Gravel with fines 

Sands with fines 

Silts and clays 

liquid limit is less than 50% 

GM Silty gravels, gravel-sand-silt mixtures, non-plastic firies 

GC Clayey gravels, gravel-sand-clay mixtures, plastic fines 

SP Poorly graded sands or gravelly sands, little or no fines 

SM Sllty sands, sand-silt mix.lures, non-plastic fines 

SC Clayey sands, sand--clay mixtures, plasllc fines 

ML Inorganic si\ls, clayey silts with slight plasticity 

CL Inorganic clays of low to medium plasticity, gravely, sandy, or lean clays 

OL Organic silts and organic clays of low plasticity Fine grained soils More Iha 
half of material is smaller ll----------------1c.;;;.;:+---ll-------------------------------ll 

than No. 200 sieve Silts and clays MH Inorganic silts, micaceous or dlatomaceous silty soils, elastic silts 

liquid limit is more than 50% 

~ CH Inorganic clays of high plasticity, fat clays 

f.W >:;_,,,,,. OH :¼Zh Organic clays of medlum lo high plasticity, organic silts 

Highly organic soils ~ PT Peat and other highly organic sol ls 

GRAIN SIZES 

Sand Gravel 
Silts and Clays 

Fine Medium Coarse 
Cobbles 

Fine Coarse 

200 40 10 4 3/4" 3" 

US Standard Series Sieve Clear Square Openings 

Clays & Plastlc Sills 

Sands, Gravels, ate. Blows/ft.• Very Soft 0-0.25 

Very Loose 0-4 Soft 0.25-0.5 

Loose 4-10 Firm 0.5-1.0 

Medium Dense 10-30 Stiff 1.0-2.0 

Dense 30-50 Very Stiff 2.0-4.0 

Very Dense Over50 Hard Over4.0 

Number of blows of 140 lb. hammer falling 30 inches to drive a 2 inch 0.0. (1 3/8 in. I.D.) split spoon (ASTM 01586). 

*' Unconfined compressive strength in tons/s.f. as determined by laboratory testing or approximated by the Standard 

Penetration Test (ASTM 01586), Pocket Penetrometer, Torvane, or visual observation. 

Type of Samples: 

0-2 

2-4 

4-8 

8-16 

16-32 

Over32 

12" 

~ Ring Sample [S] Standard Penetration Test 1 Shelby Tube [2l Bulk (Bag) Sample 

Orilling Notes: 

1. Sampling and Blow Counts 

Ring Sampler- Number of blows per foot of a 140 lb. hammerfall!ng 30 inches. 

Standard Penetration Test- Number of blows per foot. 

Shelby Tube - Three (3) inch nominal diameter tube hydraulically pushed. 

2. P. P. = Pocket Penetrometer (tons/s.f.). 

3. NR = No recovery. 
4. GWT ~ = Ground Water Table observed@ specified tlme. 

LANDMARK 
Geo-Engmeers and Geologists 

Project No. LP22032 Key to Logs 

Boulders 

Plate 

B-6 
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I SIEVE ANALYSIS 

I Gobbles and Boulders : 
Gravel Sand I 

Silt and Clay 
Coarse Fine Coarse I Medium I Fine I 

" 
\ 

- - ---··- 90 

- - - - " -
\ 

----- 80 

' 
-- --

-.c: 
--- -- ·--· -- 70 "' 

~ 
>, 

.Q 

60 "' -- C: 
'iii 
"' .. 
ll. ------ -~ 50 C: 
Q) 

~ 

" ll. 

---- 40 

- - 30 

-- - 20 

--B-1@0-3ft. 

·i:·. :· 
' ,-- 10 

0 
1000.000 100.000 10.000 1.000 0.100 0.010 

Particle Size (mm) 

LANDMAHK I IGJ IMi,i·iili@+si:i·lffiMI 
Project No.: LP22032 Grain Size Analysis 



LANDMARK CONSULTANTS, INC. 

CLIENT: MBG Construction, LLC 
PROJECT: APN 780-010-014 -- La Quinta, CA 

JOB No.: LP22032 

DATE: 04/15/22 

·-------=-====--=--=---=--=---=--=---=-===================-=--=---=--------

Boring: 
Sample Depth, ft: 

pH: 

Electrical Conductivity (mmhos): 

Resistivity (ohm-cm): 

Chloride (Cl), ppm: 

Sulfate (S04), ppm: 

CHEMICAL ANALYSIS 

B-1 
0-3 

7.9 

2,400 

80 

10 

Caltrans 
Method 

643 

424 

643 

422 

417 

::::::::::::==================----=---=---=----=---------

Material Chemical 
Affected Agent 

Concrete Soluble 
Sulfates 

Normal Soluble 
Grade Chlorides 
Steel 

Normal Resistivity 
Grade 
Steel 

Geo-Engineers and Geologists 

Project No.: LP22032 

General Guidelines for Soil Corrosivity 

Amount in Degree of 
Soil (ppm) Corroslvity 

0-1,000 Low 
1,000 - 2,000 Moderate 
2,000 - 20,000 Severe 
> 20,000 Very Severe 

0 - 200 Low 
200- 700 Moderate 
700 - 1,500 Severe 
> 1,500 Very Severe 

1 -1,000 Very Severe 
1,000 - 2,000 Severe 
2,000 - 10,000 Moderate 
> 10,000 Low 

Selected Chemical 
Test Results 

Plate 

C-2 



Client: MBG Construction, LLC Soil Description: Olive-Brown Silty Sand 

Project: APN 780-010-014--La Quinta, CA Sample Location:_B_-_1~@~0_-3_1!_. ________ _ 

Project No.: _L_P_22_0_3_2 ________ _ Test Method: ASTM D-1557 A 

Date: 3/23/2022 Maximum Dry Density (pcf): 105.9 
Lab. No.: 0 ------- Optimum Moisture Content (%): __ __:1..:0.:..6:;_ __ 
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Moisture Content(%) 

Moisture Density Relationship 

25 30 
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Seismic Dry Settlement Calculation 

Project Name: APN 780-010-014 - La Quinta, CA 
Project No.: LP22032 

Location: B-2 

Maximum Credible Earthquake 
Design Ground Motion 
Water Unit Weight. 
Depth to Groundwater 
Hammer Effenciency 

Mod. DEPTH 
SPT 

Cal (ft.) 

21 6.00 
11 11.00 

26 16.00 
25 21.00 

30 26.00 
27 31.00 
23 36.00 
21 41.00 
39 46.00 
34 51.00 

REFERENCES 

7.5 
0.79 g 
62.4 pcf 

80 ft 
85 

THICKNESS Dso 
(fl) (mm) 

6 0.25 
5 0.25 

5 0.25 

5 0.25 

5 0.25 

5 0.25 

5 0.25 
5 0.25 
5 0.25 
5 0.25 

4' (") 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

Density 
Total 

Pressure N1(60) 
(pct) 

(tsf) 
82.8 0.248 35.6 
92.8 0.510 32.3 

94.1 0.753 41 .6 

100 1.050 60.0 

100 1.300 44.5 

100 1.550 58.2 
110 1.980 46.2 
110 2.255 36.2 
110 2.530 69.3 
110 2.805 57.4 

(1) Tokimatsu and Seed, 1984. Simplified Procedures for the Evaluation of Settlements in Clean Sands. 
(2) Seed and Idriss, 1982. Ground Motion and Soil Liquefaction During Earthquakes, EERI Monograph. 

Relative Fine 
Density Content N, 60 cs 

89 70 47.7 
85 50 43.7 

96 50 54.9 

116 70 77.0 

100 70 58.4 

114 70 74.9 

102 70 60.4 
90 70 48.5 
125 70 88.1 
113 70 73.8 

15.2 

Shear Strain 
Gmax Gam-eff E15 Enc Settlement (in.) 

653 1.03E-03 3.65E-04 3.66E-04 0.05 

909 1.33E-03 5.19E-04 5.21E-04 0.06 

1190 1.11E-03 3.30E-04 3.32E-04 0.04 

1572 8.71E-04 1.73E-04 1.74E-04 0.02 

1597 1.19E--03 3.29E-04 3.30E-04 0.04 

1892 9.68E-04 1.99E-04 2.00E--04 0.02 

1993 1.21 E-03 3.22E-04 3.23E-04 0.04 

1977 1.41E-03 4.86E-04 4.89E--04 0.06 

2551 8.15E-04 1.37E--04 1.38E--04 0.02 

2534 8.52E-04 1.78E-04 1.79E--04 0.02 

(3) Youd, Leslie, 1997. Proceeding of the NCEER Workshop on Evaluation of liquefaction Resistance of Soils 

(4) Pradel, Daniel, 1998. JGEE, Vol. 124, No. 4, ASCE 
(5) Seed, et.al., 2003, Recent Advances in Soil Liquefaction Engineering: A Unified and Consistent Framework. University of California, Earthquake Engineering Research Center Report 2003-06, 71 p. 

TOTAL 
(in.) 

0.37 
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LANDMARK CONSULTANTS, INC 
Project: APN 780-010-014 Project No: LP22032 Date: 04/19/2022 

Test Hole No: P-1 Tested By: Alex A 

Depth of Test Hole, 60" uses Soil Classification: SM 

Test Hole Dimensions (inches) Length Width 

Diameter (it round)= 6" Sides (It rectangular)= 

Sandy Soil Criteria Test* 
Greater 

Time Initial Final Change in than or 

Interval, Depth to Depth to Water Equal to 6"? 

Trial No. Start Time Stop Time (min.) Water (In.} Water(in.) Level (In.) (y/n) 

1 8:02 8:15 13.00 16.00 48.00 32.00 Yes 

2 8:25 8:40 15.00 23.00 36.00 13.00 Yes 
*If two consecutive measurements show that six inches of water seeps away in less than 25 

minutes, the test shall be run for an additional hour with measurements taken every 10 minutes. 

Other wise, pre-soak (fill) overnight. Obtain at least twelve measurements per hole over at least 

six hours (approximately 30 minute intervals) with a precision of at least 0.25". 

Trial No. Start Time Stop Time 

1 8:41 8:51 
2 8:51 9:01 
3 9:01 9:11 
4 9:11 9:21 
5 9:21 9:31 

9:31 9:41 
7 

8 

9 

10 
11 
12 

COMMENTS: 

LANDMARK 
Geo-Engineers and Geolog1sts 

Project No.: LP22032 

Time Initial 

Interval Depth to 

(min.) Water(in.) 
10.00 12.00 

10.00 24.00 

10.00 19.00 

10.00 29.00 

10.00 14.00 

10.00 26.00 

u, I 

Final 

Depth to 

Water (in.) 
24.00 

40.00 

29.00 

37.00 

26.00 

40.00 

Change in 

Water 

Level (In.) 
12.00 

16.00 

10.00 

8.00 

12.00 

14.00 

Percolation Test Results 

Percolation 

Rate 

(min./ln.) 
0.83 

0.63 

1.00 

1.25 

0.83 

0.71 

Plate 
E-1 



LANDMARK CONSULTANTS, INC 

ProJect: APN 780-010-014 Project No: LP22032 Date: 04/0192022 

Test Hole No: P-2 Tested By: Alex A 

Depth of Test Hole, C : 60" uses Soil Classification: SM 

Test Hole Dimensions (Inches) Length Width 

Diameter (if round)= 6" Sides (if rectangular)= 

Sandy Soil Criteria Test• 
Greater 

Time Initial Final Change In than or 

Interval, Depth to Depth to Water Equal to 6"? 

Trial No. Start Time Stopnme (mm.) Water (in.) Water(in.) Level (in.) (y/n) 

1 8:04 8: 19 13.00 16.00 48.00 32.00 Yes 

2 8:27 8:42 15.00 10.00 44.00 34.00 Yes 
If two consecutive measurements show that six inches of water seeps away in less than 25 

minutes, the test shall be run for an additional hour with measurements taken every 10 minutes. 

Other wise, pre-soak (fill) overnight. Obtain at least twelve measurements per hole over at least 

six hours f approximately 30 minute Intervals) with a precision of at least 0.25". 

Trial No. Start Time Stop Time 

1 8:41 8:51 
2 8:51 9:01 
3 9:01 9:11 
4 9:11 9:21 
5 9:21 9:31 
6 9:31 9:41 
7 

8 

9 

10 

11 

12 

COMMENTS: 

LANDMARK 
Geo-Engineers and Geologists 

Project No.: LP22032 

ft [ 

Time Initial Final Change in 

Interval Depth to Depth to Water 

(min.) Water (in.) Water(in.) Level (in.) 

10.00 11.00 33.00 21.00 

10.00 33.00 47.00 14.00 

10.00 12.00 29.00 17.00 

10.00 29.00 41 .00 12.00 

10.00 19.00 32.00 12.00 

10.00 32.00 42.00 10.00 

Percolation Test Results 

Percolation 

Rate 

(min.fin.) 
0.48 

0.71 

0.59 

0.83 

0.83 

1.00 

Plate 
E-2 



PERCOLATION RATE CONVERSION 

CLIENT: MBG Construction, LLC ------------ -'--------
PROJECT: APN 780-010-014 --------------------

PROJECT NO.: LP22032 --------------------
DATE: 4/19/2022 --------------------

TEST HOLE NO: P-1 - -----

Time interval, ~t = 10 inches 

Final Depth to Water, Df = 40 inches 

2Test Hole Radius, r = 4 inches 

Initial Depth to Water, D0 = 26 inches 

Total Depth of Test Hole, DT = 60 inches 

The conversion equation is used: 

I 
t t'.1H 60 r 

t'.1t(r+2Havg 

"H
0

" is the initial height of water at the selected time interval 

= 60 - 26 = 34 inches 

"Hr" is the final height of water at the selected time interval 

= 60 - 40 = 20 inches 

".1H" is the change in height over the time interval 

= 34 - 20 = 14 inches 

"H II is the average head height over the time interval avg 

Havg = {Ho - Hr ) /2 = (34 + 20)/2 = 27 inches 

"It" is the tested infiltration rate 

I 
.1H 60 r 

t-
- .1t (r+2Havg) 

= (14 in)(60min/hr)(4in) 
(10 min)((4 in)+ 2 (27 in)) 

LANDMARK 
Geo-Engineers and Geologists 

Project No.: LP22032 Percolation Rate Conversion 

= 5.79 in/hr 

Plate 
E-3 



PERCOLATION RATE CONVERSION 

CLIENT: MBG Construction, LLC ---------------"--------
PROJECT: APN 780-010-014 - ---------------- ---

PROJECT NO.: LP22032 ----------- - - -------
DATE: 4/19/2022 - - ------------------

TEST HOLE NO: ___ P_-2.;..._ __ 

Time interval, At = 10 inches 

Final Depth to Water, Df = 42 inches 

2Test Hole Radius, r = 4 inches 

Initial Depth to Water, Do = 32 inches 

Total Depth of Test Hole, Dy = 60 inches 

The conversion equation is used: 

It= LlH 60 r 
Llt(r+2Havg 

"H
0

" is the initial height of water at the selected time interval 

= 60 - 32 = 28 inches 

"Hf" is the final height of water at the selected time interval 

= 60 - 42 = 18 inches 

"LlH" is the change in height over the time interval 

= 28 - 18 = 10 inches 

"H II is the average head height over the time interval avg 

Havg = (H0 - Hf ) / 2 = (28 + 18)/2 = 23 inches 

"lt" is the tested infiltration rate 

I 
LlH 60 r 

t -
- .1t (r+2Havg) 

= (10 in)(60min/hr)(4in) 
(10 min)((4 in) + 2 (23 in)) 

LANDMARK 
Geo-Engineers and Geologists 

Project No.: LP22032 Percolation Rate Conversion 

= 4.8 in/hr 

Plate 
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NON-ASPHA_L.J 
SURF AGED ARE:AS 

CASEJ 

1.0' MAX-

ASPrlAL.TSURFACE[) STRE:E:T$ W.ITtL 
OVERLAY PARALLELINSTALLATION 

QASE2 

1' 

1" ASPHALT OVERLAY 

• 

BACKFILL COMPACTED TO 
•--- - 90% RELATIVE COMPACTION - - • 

(SEE NOTE #2) 

1 
BEDDING AND UTILITY BACKFILL 

• PER UTILITY COMPANY OR • 
MANUFACTURERS SPECIFICATIONS. 

1 O' MIN. WIDTH 

1.0' MAX --

1 

1' -
EXISTING ASPHALT 

BASE MATERIAL AND SUBGRADE 
COMPACTED TO 95% RELATIVE 

COMPACTION. 
------------ --------------·" ------------- -

6" MIN. CLASS 2 BASE (SEE NOTE 1) 
6' MIN. SUBGRADE 

___ l J 

VARIABLE VARIABLE 

3" MIN. AC 
(SEE NOTE 1) 

NOT TO SGAL.I; 

NOIE;S: 
EXISTING 
ASPHALT- 1' 

------i-: 
1' 
-----

~ /~--k'0{¾:wlirI,1i£J,l:~t'l'h~\ _: ·-00;, (3/B") 
TACK COAT ;:f/ L - -~--- \ ___ TACK COAT 
ALL EDGES ' / - 1 i ALL EDGES 

COMPACTION ,c __ ---- 6" MIN. CLASS 2 BASE 

1. REPLACE STRUCTURAL SECTION AS FOLLOWS: 
SURFACING: EXISTING THICKNESS; OR 3" MIN. AC., TYPE B. 
BASE: CLASS 2 AB. IN SAME THICKNESS AS EXISTING 

BASE MATERIAL, 6" MIN. AS DIRECTED BY THE 
INSPECTOR. 

2. MAXIMUM LIFT THICKNESS IS 8 INCHES; MAXIMUM LIFT THICKNESS 
WHEN PONDING AND JETTING IS 4 FEET. 

SAME AS (SEE NOTE 1) 3. 
CASE2 

WHEN A FIRM FOUNDATION IS NOT ENCOUNTERED, DUE TO SOFT, 
SPONGY OR OTHER UNSUITABLE MATERIAL, SUCH MATERIAL 
SHALL BE REMOVED TO THE LIMITS DIRECTED BY THE DIREC-6" MIN. SUBGRADE 

ASPHAL.T_SURFAGE:QSJREEJW,ITHQUT 
OVERLAY PERPENQICULAR INSTALLATION 

CASI; 3 

TOR OF TRANSPORTATION OR AFFECTED UTILITY COMPANY 
AND THE RESULTING EXCAVATION BACKFILLED WITH PIPE BED­
DING MATERIAL. 
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