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MidPen Housing 
275 Main Street, Suite 204 
Watsonville, CA 95076 
 
Attention:  Mr. Luis Preciado 
 
Subject: Geotechnical Investigation   
 
Reference: Proposed Pippin Phase II Development 

APN 048-221-09 (Santa Cruz County) 
APN 019-236-01 (City of Watsonville) 
Brewington Avenue (no situs address) and 78 Atkinson Lane 
Watsonville, California 

 
Dear Mr. Preciado: 
 
In accordance with your authorization, we have performed a Geotechnical Investigation 
for the referenced properties in Watsonville, California. The accompanying report 
presents our conclusions and geotechnical design criteria and recommendations, along 
with the results and methodology of our investigation. 
 
In summary, the proposed construction of 80 multi-unit apartments is feasible from a 
geotechnical standpoint provided the design criteria and recommendations presented in 
this report are followed during project design and construction.  
 
Conventional spread footing foundations embedded into an earthen mat of engineered 
fill are recommended for buildings on the top of a near level hilltop on the north portion 
of the 14-acre APN 048-221-09. Structural mat slab foundations are recommended for 
areas underlain by near surface, potentially expansive soil on slopes descending to the 
wetland development setback line from the hilltop.   
 
If the recommendations in our geotechnical report are followed during project design 
and construction, the project will be subject to “ordinary risks” as defined in the Scale of 
Acceptable Risks from Geologic Hazards” in Appendix D of this report.  If this level of 
risk is unacceptable, more extensive mitigation of the hazards is recommended. 
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Mr. Luis Preciado 
Project No. SC11647 
Pippin Phase II Development 
30 June 2021 
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If you have any questions concerning the results, conclusions or recommendations 
presented in this report, please contact our office. 

  Respectfully Submitted, 

HARO, KASUNICH AND ASSOCIATES, INC. 

Ashton J. Buckner, E.I.T          Christopher A. George P.E. 
Staff Engineer        C.E. 50871

AB/CAG 
Copies: 2 to Addressee + pdf (lpreciado@midpen-housing.org) 
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GEOTECHNICAL INVESTIGATION 
Introduction 
This report presents the results of our Geotechnical Investigation for the proposed 

construction of a new 80-unit development, roadway, and improvements on the north 

portion of an undeveloped 14-acre parcel, APN 048-221-09. Architectural Plans 

prepared by Dahlin Group, dated 11 January 2021, and Civil Plans prepared by Ifland 

Engineers, dated 11 January 2021 for the development were provided for our review. 

We understand that the construction will consist of three, three-story, garden style 

apartment buildings made of Type V framing with surface parking and site 

improvements. Site improvements include a new access road off Brewington Avenue, 

temporary Emergency Vehicle Access (EVA) road off Atkinson Lane, drainage 

improvements, site retaining walls, and common area. 

 
Purpose  

The purpose of our geotechnical investigation was to evaluate the surface and 

subsurface soil conditions at the site and provide geotechnical design criteria and 

recommendations for site grading, foundations, slabs-on-grade, retaining walls, 

drainage, and site improvements. 

 

Scope of Services 

The specific scope of our services consisted of the following: 

A. Preliminary and Administration. We reviewed geotechnical and geologic 

information in our files and the Santa Cruz County GIS Website regarding the 

site and region. We coordinated the field investigation and marked and 

scheduled Underground Service Alert (USA). We reviewed the report titled 

“Feasibility Level Geotechnical Investigation and Engineering Geology Report for 

Atkinson Lane Development” prepared by Pacific Crest Engineering Inc., dated 

March 2009, and the “Geotechnical Engineering Report Pippen Lane Apartments 

56 Atkinson Lane”, prepared by Earth Systems Pacific, dated 29 April 2013. 

 

B. Subsurface exploration consisting of logging and interval sampling of soils 
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encountered in nine (9) hollow stem augered exploratory test borings utilizing 

track mounted drilling equipment. Test bore holes were 8 inch in diameter and 

20.0 to 51.5 feet deep. The soil samples obtained were sealed and returned to 

the laboratory for testing. 

 

C. Laboratory testing and classification of select samples obtained was performed. 

Moisture content and dry density tests of selected samples was performed to 

evaluate the consistency of the in-situ soils. Soil strength parameters were 

derived from in-situ field penetration tests (SPT), laboratory saturated direct 

shear tests, and unconfined compression tests. Atterberg limits tests were 

performed on select soil samples to evaluate the soil expansion potential. R-

Value tests were performed to aid in pavement design by others. 

 

D. Engineering analysis and evaluation using the resulting field and laboratory test 

data was performed. The analysis included quantitative liquefaction analysis at 

two locations. Based on our findings, we developed geotechnical criteria and 

recommendations concerning site grading, foundations, slabs-on-grade, retaining 

walls, pavement design, and site drainage. 

 

E. Preparation and submittal of this report presenting results of our investigation. 

 
Site Location and Project Description 
The project site consists of two privately owned parcels located in Watsonville, 

California (see Site Vicinity Map, Figure 1 in Appendix A). The primary focus of our 

investigation is APN 048-221-09, a parcel located at the end of Brewington Avenue. 

APN 019-236-01 is located 1,300 feet northeast of the intersection of Atkinson Lane and 

Freedom Boulevard. APN 048-221-09, located in the County of Santa Cruz, is an 

approximately 14-acre undeveloped parcel with a low-lying wetland in the southwest 

corner and agricultural farmland over the remainder of the parcel. Parcel 019-236-01, 

located within the City of Watsonville, is an approximately 0.5-acre undeveloped parcel 

with a seasonal stream running north to south towards to the wetland. The site is bound 
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by residential development to the north, south, west, and agricultural farmland to the 

east. 

 

The proposed site of the apartment buildings and improvements is located north of the 

wetland area, on the near level top of a knoll on APN 048-221-09 with gentle slopes 

descending to the wetlands. A new roadway will extend from Brewington Avenue, 

providing access to the new development. A temporary Emergency Vehicle Access 

(EVA) road off Atkinson Lane is proposed on APN 019-236-01. The wetland area has 

been determined to be undevelopable. Numerous trees and wetland vegetation 

surround the low-lying wetland and stream. The developable area on the parcel slopes 

down to the south at gradients ranging from near level to 6:1 (horizontal to vertical) and 

is covered with grasses and low-lying shrubs.  

 
Previous Investigation 
A previous feasibility geotechnical and geologic study was performed for a 68-acre site 

that included the 14-acre project parcel studied in this report. The Feasibility Level 

Geotechnical Investigation and Engineering Geology Report for Atkinson Lane 

Development, Watsonville, California, by Pacific Crest Engineering, Inc., and Zinn 

Geology is dated 2 March 2009. The investigation included seven (7) borings and four 

(4) cone penetrometer tests (CPT) near or within the project site. Quantitative 

liquefaction analysis was performed to assess the potential for soil liquefaction, 

seismically induced settlement, and lateral spreading. The study concluded seismically 

induced settlement and lateral spreading exist near the wetland pond in the southwest 

corner of the project site. A minimum 50 feet development setback from the high-water 

mark of the pond or the existing riparian/wetlands boundary, whichever distance is 

greater, was recommended. 

 

Logs of the test borings, laboratory results, and CPT data and analysis has been in 

included in Appendix A, B, and C of this report.   
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Field Exploration 
On 12 April 2019 and 19 April 2019, nine (9) test bore holes were advanced on APN 

048-221-09. Test bore hole locations were distributed around the proposed 

development area on the hilltop and slopes, around the wetland, and along the 

presumed alignment of the new street to the development area from Brewington 

Avenue. The approximate location of test bore holes advanced for this study are shown 

on our Boring Site Plan (see Figure 3 in Appendix A). 

 

The bore holes were advanced to depths of 20.0 feet and 51.5 feet below ground 

surface (bgs). The test holes were advanced using a track mounted Geoprobe rig with 

hollow stem augers. 

 

Representative soil samples were obtained from the exploratory borings at selected 

depths, or at major strata changes. These samples were recovered using the 3.0-inch 

O.D. Modified California Sampler (L), the Standard Terzaghi Sampler (T), or loose bulk 

sample (B). 

 

The penetration resistance blow counts noted on the boring logs were obtained as the 

sampler was dynamically driven into the in-situ soil.  The process was performed by 

dropping a 140-pound hammer a 30-inch free fall distance and driving the sampler 6 to 

18 inches and recording the number of blows for each 6-inch penetration interval.  The 

blows recorded on the boring log represent the accumulated number of blows that were 

required to drive the last 12 inches are presented on our logs of test borings (see 

Figures 7 to 17, Appendix A). 

 

The soils encountered in the borings were continuously logged in the field and 

described in accordance with the Unified Soil Classification System (ASTM D2487).  

The Boring Logs are included in Appendix B of this report. The Boring Logs denote 

subsurface conditions at the location and time observed, and it is not warranted as 

representative of subsurface conditions at other locations or times.  
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Laboratory Testing 

The laboratory testing program was directed toward determining pertinent soil 

engineering and index properties. 

 

The natural moisture content and density was determined on select samples and is 

recorded on the Logs of Test Borings at the appropriate depths.  Since water has a 

significant influence on soil, the natural moisture content provides a rough indicator of 

the soil's compressibility, strength, and potential expansion characteristics. Atterberg 

limits tests and consolidation tests were performed on select clay samples to index the 

expansion potential as well as quantify soil swell and settlement. Grain size analysis 

was performed on select samples to aid liquefaction analysis and soil classification.  

 

Saturated direct shear tests were performed on the in-situ soils. Unconfined 

compression tests were performed on select samples to determine total stress or 

undrained strength parameters.  

 

Two R-values tests were performed on bulk samples along the roadway alignment. The 

R-value test measures the response of a compacted sample of soil or aggregate to a 

vertically applied pressure under specific conditions.  

 

The results of the field and laboratory testing appear on the "Logs of Test Borings" 

found in Appendix A and the lab results can be found in Appendix B. 

 

Subsurface Conditions 

Soil conditions at the site varied depending on the bore hole locations. The upper 10 

feet of soil in our bore holes located on the top of the knoll (B-1, B-4, B-5, and B-6) is 

comprised of medium dense to dense silty sand and clayey sand and firm to stiff sandy 

lean clay with weak to moderate cementation. From 10 to 20 feet below ground surface 

(bgs), the soil in our bore holes consisted of firm to stiff orange brown and olive brown 

silt, sandy silt, clay, and sandy clay. From 20 to 50 feet the soil in our borings consisted 
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of interbedded layers of firm to very stiff gray, grayish brown, and gray with orange 

mottled fat clay and plastic silt. 

 

In bore holes on the slope descending to the pond (B-2, B-3, and B-7), the upper 10 feet 

of soil in our borings is comprised of medium dense clayey sand or firm to stiff lean 

sandy clay. From 10 to 20 feet bgs, the soil in our bore holes was comprised of firm to 

stiff clay and silt. From 20 to 50 feet 

 

In Boring B-8, drilled on the east side of the wetland, we encountered firm to stiff olive 

brown, black, and orange clay from ground surface to the depths explored of 20 feet. In 

Boring B-9, also drilled on the east side of the wetland, we encountered loose, dark 

brown silty sand, clayey sand, and sand from the ground surface to the depths explored 

of 20 feet. See Site Sections, Figure 4 in Appendix A, for a graphical presentation of soil 

encountered in our bore holes.  

 
Site Geology 

A review of the Geologic Map of Santa Cruz County, California (Brabb, Graham, 

Wentworth, et al, 1997) indicates the site and vicinity is mapped as Qwf: Fluvial Facies 

(Pleistocene) and Qof: Older Flood Plain Deposits (Holocene). The Fluvial Facies are 

described as partially consolidated, moderately to well graded silt, sand, silty clay, and 

gravel. The Older Flood Plain Deposits are described as unconsolidated sand, silt, and 

clay that are fine-grained (see Site Geologic Map, Figure 2 in Appendix A). The native 

soils encountered during field exploration are consistent with the mapped geologic 

deposits. A more detailed description of the site geology is presented in the 2009 PCE 

report. 

 

Groundwater 
Groundwater was encountered during our subsurface exploration at various depths 

depending on the elevation of the boring. We encountered initial groundwater at 25 feet 

in Boring B-2, 35 feet in Boring B-4, 18 feet in Boring B-7, 15 feet in Boring B-8, and 9 

feet in Boring B-9. At the end of drilling, groundwater levels were recorded at 12 feet in 
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Boring B-2, 30 feet in Boring B-4, and 5 feet in Boring B-9. At the time of drilling free 

standing water was present in the wetland. The depth of groundwater is noted on the 

logs of test borings. 

 

It should be noted that groundwater levels will fluctuate due to variations in rainfall or 

other factors not evident during our investigation. Groundwater levels were only allowed 

to stabilize for a few hours. It should be anticipated groundwater conditions will fluctuate 

based on seasonal factors. 

 

Erosion 
Surficial soils at the site have low to moderate erosion potential which can be 

exacerbated where there are steep slopes and uncontrolled runoff, particularly where 

the natural drainage is modified by impermeably surfaces common in development. 

Typically, once the upper surface of the material is breached by a rill or a gully, erosion 

proceeds at an accelerated rate, and the rills and gullies deepen and migrate headward 

(upslope). This process may contribute to the initiation of shallow slides if rills and 

gullies are not mitigated or maintained and if surface drainage controls are not 

adequately designed and constructed.   

 
Surface Drainage 
The project site is located upon a hillside that is mostly undeveloped within the subject 

parcel. Based on review of our borings at the site the near surface soils have relatively 

low permeability and will shed surface runoff from the knoll on all sides in a sheet flow 

type manner. We did not observe indications of runnels or accelerated erosion during 

our field investigation.  

 

Concentrated runoff from future development should be collected in a controlled manner 

and conveyed to an appropriate discharge location approved by a representative from 

our office.  



     Project No. SC11647 
      30 June 2021 
 

8 
 

Seismicity 

This site is located in the seismically active Monterey Bay Region. The known active 

faults nearest to the site are the potentially active Zayante Fault zone which passes 

0.75 miles (1.28 km) to the northeast, and San Andreas Fault zone, which passes 3.69 

miles (5.94 km) to the northeast. 

 

This site, as all sites in Monterey Bay, could be significantly affected by a major 

earthquake with an epicenter on any one of the active or potentially active faults of the 

area. At present, it is not possible to predict when or where movement will occur on 

these or any other faults. However, based on historic records and the general seismicity 

of this region, it is probable that this site will be shaken by at least one moderate to 

major earthquake and by numerous minor earthquakes during the next 50 years.  

Should a moderate to major earthquake occur with an epicenter location close to the 

property, ground shaking at the site would probably be severe. 

 

Since it is probable that the site will be shaken by at least one moderate to major 

earthquake, seismic disturbance in addition to ground shaking could include 

liquefaction, soil densification, and ground rupture.  

 

Another significant seismic hazard for the Bay area is ground rupture.  As no faults are 

known to cross the property, the likelihood of earthquake-induced ground rupture 

appears remote. 

 
Geotechnical Related Seismicity 
The improvements should be designed in conformance with the most current California 

Building Code (2019 CBC).  For seismic design, the soil properties at the site are 

classified as Site Class “D” based on definitions presented in Section 1613.2.2 in the 

2019 CBC which refers to Chapter 20 of ASCE 7.  The longitude and latitude were 

determined using a satellite image generated by Google Earth. These coordinates were 

taken from the approximate middle of the area of the proposed improvements: 

Longitude = -121.762520°, Latitude = 36.932102°. 



     Project No. SC11647 
      30 June 2021 
 

9 
 

 

The coordinates listed above were used as inputs in the OSHPD seismic design maps 

created by California Office of Statewide Health Planning and Development (OSHPD) to 

determine the ground motion associated with the maximum considered earthquake 

(MCE) SM and the reduced ground motion for design SD.  

The results are as follows: 

Site Class D                                         

SS=     2.262 g              

S1=     0.861 g              

SMS=   2.262 g              

SM1=   1.464 g 

           refer to section 11.4.8 ASCE7-16 for site specific ground motions and 

exceptions1 

SDS=   1.508 g                       

SD1=   0.976 g 

          refer to section 11.4.8 ASCE7-16 for site specific ground motions and exceptions1 

 

A maximum considered earthquake geometric mean (MCEG) peak ground acceleration 

(PGA) was estimated using the Figure 22-9 of the ASCE Standard 7-16. The mapped 

PGA was 0.947 g and the site coefficient FPGA for Site Class D is 1.1. The MCEG peak 

ground acceleration adjusted for Site Class effects is PGAM = FPGA * PGA. 

PGAM = 1.1 * 0.947 g = 1.042 g 

Liquefaction Potential 
General 
Liquefaction is the rapid loss of shear strength in cohesionless soils subject to dynamic 

loading, such as from an earthquake. Sometimes the shear strength falls to nearly zero, 

while other times it drops to a lower-than-normal value. In either case, liquefaction can 

 
1 “EXCEPTION: A ground motion hazard analysis is not required for structures other than seismically 
isolated structures and structures with damping systems where: … [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 Eq. (12.8-2) for values of T < 1.5 TS and taken as equal to 1.5 times the value 
computed in accordance with either Eq. (12.8-3) for TL > T > 1.5TS or Eq. (12.8-4) for T > TL.” ASCE7-16 
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lead to many kinds of failures, so its evaluation is one of the most important aspects of 

geotechnical earthquake engineering (Coduto, 1999). 

 

The physical process of seismically induced liquefaction has been documented by 

numerous researchers (Youd, 1973; Seed and Idriss, 1982; National Research Council,  

1985). During an earthquake seismic waves travel through the earth and vibrate the 

ground. In cohesionless, granular materials having low relative density (e.g., loose 

sands), this vibration can disturb the particle framework, this leading to increased 

compaction of the material and reduction of pore space between the framework grains. 

If the sediment is saturated, water occupying the pore spaces resists this compaction 

and exerts pore pressure that reduces the contact stress between the sediment grains. 

With continued shaking, transfer of inter-granular stress to pore water can generate 

pore pressures great enough to cause the sediment to lose strength and change from a 

solid state to a liquid state. This mechanical transformation can cause various kinds of 

ground failure at or near the ground surface. 

 

The liquefaction process typically occurs at depths less than 50 feet below the ground 

surface. Liquefaction can occur at deeper intervals, given the right conditions. However, 

ground manifestations have been found to be relatively minor. The most susceptible 

zone occurs at depths shallower than 30 feet below the ground surface. Diminished 

susceptibility with increase in depth can be attributed mainly to two factors: increased 

overburden pressure resulting from the load of overlying sediment layers and increase 

geologic age. These two factors tend to create a denser packing of sediment grains in 

the deeper sedimentary materials, which thus are less likely to experience the additional 

compaction and elevated pore pressures that are necessary to induce loss of shear 

strength and liquefaction during earthquake. 

 

Liquefaction can lead to several types of ground failure, depending on slope conditions 

and the geologic and hydrologic setting (Seed, 1968; Youd, 1973; Tinsley et al, 1985). 

The four most common types of ground failure are: lateral spreading; flow failures; 

ground oscillation; and loss of bearing strength. Sand boils (injection of fluidized 
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sediment) commonly accompany these different types of ground failure and form sand 

volcanoes at the ground surface or convolute layering and sand dikes in subsurface 

sediment layers. 

 

Analysis of Liquefaction Potential and Soil Settlement with Liquefy Pro 5.8b 

For both liquefaction potential and soil settlement the methods described above were 

used with aid of the computer program Liquefy Pro 5.8b Liquefaction and Settlement 

Analysis.  

 

The program evaluates liquefaction potential and calculates settlement of soil deposits 

due to seismic loads. The program is based on the most recent publications and gives 

the user options for selecting different published data and charts to determine 

adjustment factors to calculate soil settlement. The program was used to determine 

factors of safety against liquefaction and soil settlement at specified intervals.  

 

Results of Analysis 

We analyzed the potential for liquefaction in 50-foot-deep borings at the proposed 

building areas closest to the wetlands. The results of the liquefaction potential and soil 

settlement analysis are summarized in the table below for the boundary conditions and 

methods used. Graphic representations of the analysis are presented in the Appendix C 

of this report. 

 

Table 1: Liquefaction Potential and Settlement Results 

Bore hole No. Liquefiable zones 

(ft)  

Total Surface 

Settlement (in.) 

Depth of Groundwater 

Table (ft) 

B-2 None 1.19 25 

B-4 None 0.27 30 

 

In Boring 9, adjacent to Brewington Avenue, we found loose sand and clayey sand from 

the surface to the depth explored (20 feet), and groundwater which rose to a depth of 5 
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feet. There is potential for liquefaction effects in this area, but the effects would most 

likely be limited to the street pavement and utility lines.  

 

It is noted that liquefaction analysis is an inexact science and mathematical models of 

the subsurface profiles are simplified, many assumptions are made in construction of 

the model, not the least of which are isotropy and homogeneity. Factors of safety 

against liquefaction and calculated soil settlement are used to indicate trend lines. A soil 

layer with a factor of safety against liquefaction less than one will not necessarily 

liquefy, but the probability is greater than a layer of soil with a factor of safety against 

liquefaction greater than one.  Conversely a soil layer with a factor of safety against 

liquefaction greater than one may liquefy, but the probability of this is less than that of a 

soil layer with a lower factor of safety. The same is true for calculated total soil 

settlement. A subsurface model with total soil settlement of 2 inches does not mean 

after a seismic event the surface will have exactly 2 inches of settlement aerially. A 

better interpretation of this information is the probability of settlement to occur after a 

seismic event on a subsurface model with 2 inches of total settlement is greater than 

that of a subsurface model with 1 inch of settlement. 

 

The peak horizontal ground acceleration (amax) was used to calculate the cyclic stress 

ratio (CSR). We used Figure 22-7 of the ASCE Standard 7-10 to determine the 

horizontal peak ground acceleration (amax) of 1.042.  

 

Previous Study  

As part of the feasibility study conducted by Pacific Crest Engineering, Inc., liquefaction 

potential, settlement, and lateral spreading were analyzed near the building site with 

CPT-12, CPT-13, and CPT-14, as shown on Figure 3 in Appendix A. The assessment 

concluded that the potential for seismically induced liquefaction and lateral spreading 

are high near the wetland. We concur with the report that the recommended 50 feet 

setback from the wetland area or high-water mark, whichever is greater, will mitigate the 

risk due to lateral spreading to an ordinary level. The recommended setback is adhered 

to in this report.  
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Table 2: Pacific Crest Engineering, Inc. Liquefaction, Lateral Spreading, and 
Settlement Results 

Bore hole 

No. 

Liquefiable 

zones (ft)  

Total Surface 

Settlement (in.) 

Lateral 

Spreading (in.) 

Depth of 

Groundwater Table 

(ft) 

CPT-12 None 0.14 0.59 25 

CPT-13 None 0.00 0.00 25 

CPT-14 0 – 30 4.31 16.57 0 

 

Discussion of Liquefaction Risk 

The results of our liquefaction assessment are presented in Table 1 and the results of 

the PCE analysis is presented in Table 2. The potential for liquefaction phenomena 

occurrence appears minimal at the proposed building area within the prescribed 

setback. Southeast of the wetland, near the proposed road alignment, there is higher 

potential for liquefaction effects as indicated by the loose sand and high groundwater 

found in Boring B-9. The proposed road and utilities in this area may be damaged in the 

event of a major earthquake. Sub-excavation of loose near near-surface soil in the 

roadway alignment and re-densification of the soil as a thickened earthen mat of 

engineered fill will reduce the potential for damage to the road from liquefaction effects 

during strong seismic shaking. Flexible connections for utility lines in this area will 

reduce the potential for damage to utility lines.    
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DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS  
 

Based on the results of our subsurface exploration, laboratory testing, and analysis, the 

proposed development at the referenced site is acceptable from a geotechnical 

standpoint provided the geotechnical criteria and recommendations presented in this 

report are followed during plan preparation and construction. 

 

The primary geotechnical considerations at the site include providing adequate 

foundation support for new buildings, settlement potential, cut/fill slopes, the 

recommended 50-foot setback from the wetland, expansion potential of clay soil on the 

slope descending to the wetlands, and control of concentrated surface runoff. 

 

Based on the results our subsurface exploration and the previous study, we concur with 

the recommendation presented in the 2009 PCE Feasibility Study that a minimum 50 

feet development setback from the existing riparian/wetlands boundary or high-water 

mark of the pond, whichever is greater, will mitigate the risk due to lateral spreading to 

an ordinary level.  

 

The top 5 to 10 feet of soil on the hilltop consists of loose tilled topsoil, underlain by 

medium dense silty and clayey sand and lean stiff clay of low expansion potential. The 

loose tilled soil extended to depths of 12 inches in our borings and was reported to be 

up to 2 feet deep in the Feasibility Report by PCE. To provide firm uniform support for 

building foundations and minimize the potential for settlement, we recommend the soil 

within building footprints and 5 feet beyond be removed to a depth of 2 feet below the 

bottom of footings and redensified as engineered fill. Provided the soil on the hilltop is 

removed and replaced as engineered fill, as recommended, conventional spread footing 

foundations may be used for the apartment structures. We estimate the total depth of 

soil to be removed and replaced as engineered fill will be 3–4 feet, depending on footing 

depth. On site native soils with a PI < 15 are suitable for reuse as engineered fill. 
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As the 6:1(H: V) slope descends to the wetlands, the thickness of surficial silty sand and 

clayey sand in the top 5 feet thins and clay soil with moderate to high expansion 

potential will be exposed at or near the ground surface. To provide firm uniform support 

for proposed buildings which will be constructed on the slope and reduce the potential 

for damage due to expansive soil, we recommend structures be supported on reinforced 

concrete structural mat foundations or post-tension slab foundations. The foundations 

should be underlain by a minimum of 12 inches of non-expansive engineered fill. We 

have indicated the preliminary limits of the area where structural mat foundations are 

recommended on the Boring Site Plan (see Figure 3 in Appendix A).  

 

The proposed structures and improvements at the referenced site will be subject to 

“ordinary risks”, as defined in the “Scale of Acceptable Risks from Geologic Hazards” in 

Appendix D of this report provided the design criteria and recommendations presented 

in this report are incorporated into the design and construction of the proposed project 

and maintained for the life of the development. 

 

We recommend Haro, Kasunich & Associates, Inc. be commissioned to review 

project grading and foundation plans before construction and to observe, test and 

advise during earthwork and foundation construction.  This additional opportunity to 

examine the site will allow us to compare subsurface conditions exposed during 

construction with those inferred from this investigation.  Unusual or unforeseen soil 

conditions may require supplemental evaluation by the geotechnical engineer. 

 

The following recommendations should be used as guidelines for preparing project 

plans and specifications, 

 
Site Grading 

1. The geotechnical engineer should be notified at least four (4) working days 
prior to any grading or foundation excavating so the work in the field can be 

coordinated with the grading contractor and arrangements for testing and 

observation can be made.  The recommendations of this report presume that a 
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representative from HKA will perform the required testing and observation during 

grading and construction.  It is the owner's responsibility to make the necessary 

arrangements for these required services. 

 

2. Where referenced in this report, Percent Relative Compaction and Optimum 

Moisture Content shall be based on ASTM Test Designation D1557. 

 

3. Areas to be graded or to receive proposed improvements should be cleared of 

all obstructions and fill materials, including trees not designated to remain and 

other unsuitable material.  Existing depressions or voids created during site 

clearing should be backfilled with engineered fill. Any surface or subsurface 

obstructions, or questionable material encountered during grading, should be 

brought immediately to our attention for proper exposure, removal and 

processing as directed. 

 

4. Cleared areas should then be stripped of organic-laden topsoil. Stripping depth is 

anticipated to be from 2 to 4 inches, although the actual depth of stripping should 

be determined in the field by a representative from HKA.  Strippings should be 

wasted off-site or stockpiled for use in landscaped areas, if desired.  

 

5.  Following clearing and stripping of the building areas, soil within the proposed 

building footprints and 5 feet beyond should be sub-excavated to a minimum 

depth of 2 feet below the bottom of footings on the top of the knoll and 1 foot 

below the bottom of the structural mat foundation in the area on the slope where 

structural mat foundations are recommended. If loose soil is found at the bottom 

of the recommended sub-excavation, it should be removed and replaced with 

engineered fill. The base of the sub-excavations should be scarified, moisture 

conditioned (or allowed to dry as necessary) to produce a moisture content about 

3 – 5 percent above the laboratory optimum value and uniformly compacted at 90 

percent relative compaction.  
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6. On site clayey sand, silty sand, and sandy clay (PI<15) soil may be re-used as 

engineered fill for building pads on the hilltop. Engineered fill in the area 

designated for structural mat slab foundations should be select non-expansive 

engineered fill such as Class II or Class IV aggregate base should be placed in 

thin lifts not exceeding 8 inches in loose thickness, water conditioned to a 

moisture content about 3–5 percent above optimum moisture content and 

compacted to a minimum of 90 percent relative compaction. The upper 6-inches 

of slab subgrade should be compacted to a minimum of 95 percent relative 

compaction. Aggregate base below pavements should likewise be compacted to 

a minimum of 95 percent relative compaction. 

 

7.  If grading is performed during or shortly after the rainy season, the grading 

contractor may encounter compaction difficulty, such as pumping or bringing free 

water to the ground surface. If compaction cannot be achieved after adjusting the 

soil moisture content, it may be necessary to over excavate the subgrade soil, 

replace it with angular crushed rock and stabilize it with soil stabilization fabric. 

We estimate the depth of over excavation will range from 12” to 24”, depending on 

conditions. The need for ground stabilization should be determined in the field 

during construction by the geotechnical engineer.  

 

8. Provided the on site can be adequately moisture conditioned (or dried back) prior 

to use, the on-site soils appear generally suitable for use as engineered fill. 

Material which must be imported should be free of organic and deleterious 

material, contain no rocks or clods over 4 inches in dimension, and should contain 

no more than 15 percent by weight of rocks larger than 2½ inches.  Imported 

select fill should also have a Plasticity Index of less than 15 and should have 

sufficient binder to allow excavations to stand without caving.  Prior to delivery to 

the site, a representative sample of proposed import should be sent to our 

laboratory for evaluation. 
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9. We estimate shrinkage factors of about 15 and 25 percent for the import select fill 

and on-site materials respectively when used in engineered fills. 

 
Cut and Fill Slopes 

10. Temporary excavations should be properly shored and braced during construction 

to prevent sloughing and caving at sidewalls.  The contractor should be aware of 

all CAL OSHA and local safety requirements and codes dealing with excavations 

and trenches.  

 

11.  Temporary cut slopes into native soils over 5 feet high should be inclined no 

steeper than 1½:1(horizontal to vertical) up to 10 feet in height. Temporary cut 

slopes are considered those that will remain from 24 hours up to the following rain 

season. Permanent cut slopes should be inclined no steeper than 3:1. Cut slopes 

with a height greater than 10 feet must be evaluated by the geotechnical engineer 

so that additional recommendations can be provided, as needed. The top of all cut 

slopes should be rounded off to remove topsoil and reduce soil sloughing.  If 

seepage is observed, HKA should be notified immediately. Cut slopes with these 

recommended gradients may require periodic maintenance to remove minor soil 

sloughing and will be subject to soil creep. 

 

12. Compacted fill slopes up to 10 feet high should be constructed at slope 

inclinations no steeper than 3:1 (horizontal to vertical). Fill slopes over 10 feet 

high should be evaluated and approved by the geotechnical engineer. Fill slopes 

with these recommended gradients may require periodic maintenance to remove 

minor soil sloughing and may be subject to creep. All fills must be constructed 

with base keys at the toe of the embankment and subsequent benches. The base 

keys and benches should be excavated into stiff or medium dense native soils. 

Base keys and benches should be at least 8 feet wide and sloped into the hillside 

a minimum of 2 percent. Fill slope keyway and benches should have subdrains. 

The location of subdrains and outlets should be determined by the geotechnical 

engineer in the field during grading.  



     Project No. SC11647 
      30 June 2021 
 

19 
 

 

13.  Long term creep may occur on cut and fill slopes at this site from swelling and 

shrinking of the clay soils. Drainage features, patios, and landscapes areas 

should account for this in planning and design. 

 

14. Following grading, exposed soil should be planted as soon as possible with 

erosion-resistant vegetation. 

 

15. After the earthwork operations have been completed and HKA has made the 

required observations of the work, no further earthwork operations shall be 

performed without the direct observation of HKA. 

 
Soil Settlement  
16. If fill slopes up to 10 feet are proposed the increase in overburden stress on the 

clay soils is anticipated to result in soil settlement.  Designers of near surface 

features in these areas such as walkways, patios, and utilities should anticipate 

total settlement of 2 inches and differential settlement of 1 inch.  As the fill wedge 

thins out to 3 feet thick or less, a more typical 1 inch and ½ inch of total and 

differential settlement can be expected.   

 

Building Codes 
17. Project design and construction should conform to the following current building 

codes:  

  - 2019 California Building Code (CBC) 
     - 2019 Green Building Standards Code (CAL Green) 

 

Conventional Spread Footing Foundations 
18. The buildings on the hilltop may be supported on conventional spread footing 

foundations embedded into an earthen mat of engineered fill as described in the 

section title “General Site Grading”. 
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19. The continuous spread footing foundations should be founded a minimum 18 

inches into engineered fill and be a minimum of 15 inches wide.  Actual footing 

depths and widths should be determined in accordance with anticipated use and 

applicable building code and design standards.  The continuous footings should 

have a minimum of four (4) No. 4 reinforcement bars, two in the bottom and two 

in the top.  Continuous footings should be reinforced as required by the structural 

designer based on the actual loads transmitted to the foundation.   

 

20. Spread footing foundations designed in accordance with the above may be 

designed for an allowable soil bearing pressure of 2,000 psf for dead plus live 

loads.  This value may be increased by one-third to include short-term seismic 

and wind loads. Structural reinforcing should be determined by the structural 

engineer based on loads (live and dead) that are transmitted to the foundation. 

 

21. Lateral load resistance for structures supported on spread footings may be 

developed in friction between the foundation bottom and the supporting 

subgrade.  A friction coefficient of 0.33 is considered applicable. 

 

22. Footings located adjacent to other footings or utility trenches should have their 

bearing surfaces founded below an imaginary 1½:1 plane projected upward from 

the bottom edge of the adjacent footings or utility trenches. 

 

23. Total and differential settlements under the proposed light building loads are 

estimated to be less than 1 inch and ½ inch, respectively. 

 

24. All footing excavations should be thoroughly cleaned and observed by the 

geotechnical engineer prior to placing forms and steel.  Observation of 

foundation excavations allows anticipated soil conditions to be correlated to 

those inferred from our investigation and to verify that the footings are in 

accordance with our recommendations. 
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Structural Mat Slab Foundation 
25. Buildings constructed within the area designated for Mat Slab Foundations (see 

Boring Site Plan, Figure 3 in Appendix A) should be supported by reinforced 

concrete structural mat slab foundations. Structural mat slabs should be 8 to 12 

inches thick. Alternatively, post-tension slabs may be constructed. Design criteria 

and recommendations for post-tension slabs was beyond the scope of our work. 

If requested, post-tension slab criteria and recommendations can be developed. 

 

26. Structural mat slab foundations should be supported by a 12-inch-thick mat of 

select engineered fill placed and compacted as recommended in the grading 

section of this report.  

 

27. The mat of select non-expansive engineered fill should extend a minimum of 5 

horizontal feet beyond the outer edges of the slab in all directions. 

 

28. Stiffened foundations constructed to the given criteria may be designed for the 

following allowable bearing capacities: 

  a)  Use 1,200 pounds per square foot as an allowable bearing capacity. 

  b) A one-third increase for seismic loading 

    c)  Coefficient of friction of 0.30. As an alternative an adhesion value of 

1000 psf can be applied to the bottom surface of the slabs. 

  d) Use 58 pounds per cubic inch (pci) for a modulus of subgrade 

reaction for soils encountered in basement floor of Building C and 

145 pci for modulus of subgrade reaction for soil encountered in the 

first-floor level of Building C. 

 

Concrete Slabs-On-Grade  
29. Slabs-on-grade should be supported by a minimum of 12 inches of engineered fill 

prepared in accordance with our section title, “General Site Grading”. 

 



     Project No. SC11647 
      30 June 2021 
 

22 
 

30. To reduce the potential for cracking and curling as well as other undesirable 

defects the concrete slab-on-grade design, placement, and curing should be 

done in accordance with the most recent version of ACI 302.1R-04.  

 

31. HKA presumes floor wetness would be unacceptable for these buildings for 

reasons such as moisture sensitive floor covering and interior humidity control. 

To minimize potential for floor wetness, the interior concrete slab floor should be 

underlain with a vapor retardant membrane such as Stego Wrap Vapor Barrier 

(15 mil thickness). Vapor retardant membranes should be overlapped a minimum 

of 6 inches at the joints and carefully fitted around service openings. Whether to 

locate the vapor barrier in direct contact with the slab or beneath a blotter layer of 

granular fill should be made with careful considerations to many factors directly 

and indirectly related to concrete construction. Such factors include but are not 

limited to, whether a water-tight roof membrane is in place prior to slab 

construction, sequence of slab construction in relation to other construction 

activities requiring water, and the floor covering manufacturer’s 

recommendations. Proposed installation should be independently evaluated as to 

the moisture-related sensitivity of subsequent floor finishes, project conditions, 

schedule, and the potential effects of slab curling and cracking. 

 

32. If a blotter layer of granular fill over the vapor barrier is selected it should be a 

minimum of 4 inches thick, trimmable, and compactible at low moisture content 

(4 to 5 percent). The use of cushion or clean sand with uniform particle size is not 

recommended for use as a blotter layer of granular fill. Crusher run material 

graded from 3/4 inch down to rock dust is suitable. The blotter layer of granular 

fill should be compacted to a minimum of 95 percent relative compaction in 

accordance with ASTM D1557. Following compaction, the surface should be 

choked off with a fine graded material and proof rolled to reduce friction between 

the granular fill and the slab. To prevent the granular fill from becoming a water 

reservoir (contributing to floor wetness) it will be imperative to keep it dry after 

preparation has been completed.   
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33. Considering the reduced permeability of the redensified on-site soils and the 

possibility of consistent irrigation of landscaping around the development, a free 

draining granular material to act as capillary break is recommended below the 

slab. The granular material should be comprised of a minimum 4-inch-thick layer 

of a permeable material that meets the requirements of a Caltrans Class I Type A 

gradation (Section 68.202F(2) Cal Trans Std. Spec.). A thin layer approximately 

1 inch thick of fine graded material should be proof rolled over the permeable 

material using a drum roller before installation of the vapor barrier to reduce the 

possibility of puncture.   

 

34. We recommend the specifications for slab-on-grade floors require moisture 

emission tests be performed on the slab prior to the installation of flooring. No 

flooring should be installed until safe moisture emission levels are recorded for 

the type of flooring to be used.  

 
Retaining Wall Lateral Pressures 
35. Retaining walls should be designed to resist both lateral earth pressures and any 

additional surcharge loads.  For design of retaining walls up to 12 feet high and 

fully drained, the following design criteria may be used.  

  

 A. Active earth pressure for walls allowed to yield is that exerted by an 

equivalent fluid weighing 45 pcf for a level backslope gradient; and 55 pcf 

for a 3:1 (horizontal to vertical) backslope gradient.  This assumes a fully 

drained condition. 

 B. Where walls are restrained from moving at the top, design for a uniform 

rectangular distribution equivalent to 30H psf per foot for a level backslope, 

and 36H psf per foot for a 3:1 backslope, where H is the height of the wall.  

 C. Retaining walls can be supported by shallow foundations embedded a 

minimum of 12 inches into engineered fill or firm native soil provide there is 



     Project No. SC11647 
      30 June 2021 
 

24 
 

a minimum horizontal distance of 5 feet between the bottom of footings 

and adjacent slopes. 

 D. Walls with footings embedded in and underlain by engineered fill may be 

designed for an allowable bearing capacity of 2,000 psf. This value may be 

increased by one-third to include short-term seismic and wind loads. A 

coefficient of friction between concrete and soil = 0.33 may be used. 

 E. Walls with footings embedded in undisturbed native soil may be designed 

for an allowable bearing capacity of 1,250 psf. This value may be 

increased by one-third to include short-term seismic and wind loads. A 

coefficient of friction between concrete and soil = 0.30 may be used. 

 F. In addition, the walls should be designed for any adjacent live or dead 

loads which will exert a force on the wall (garage and/or auto traffic). 

 G. Retaining walls that act as interior house walls should be thoroughly 

waterproofed. A waterproofing expert should be consulted with to ensure 

proper installation. 

 

36. To account for seismic loading, a horizontal line load surcharge equal to 12H 

pounds per linear foot of wall may be assumed to act at 0.6H above the base of 

the wall (where H is the height of the wall). 

 

37. The above lateral pressure values assume that the walls are fully drained to 

prevent hydrostatic pressure behind the walls. Drainage materials behind the wall 

should consist of either Class 1, Type A permeable material complying with 

Section 68 of Caltrans Standard Specifications, latest edition. 

 

38. The drainage material should be at least 12 inches thick.  The drains should 

extend from the base of the walls to within 12 inches of the top of the backfill. A 

perforated pipe should be placed (holes down) about 4 inches above the bottom 

of the wall and be tied to a suitable drain outlet. Wall backdrains should be 

capped at the surface with clayey material to prevent infiltration of surface runoff 
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into the backdrains.  A layer of filter fabric (Mirafi 140N or equivalent) should 

separate the subdrain material from the overlying soil cap. 

 

Surface Drainage 

39.  An engineered drainage plan to handle surface runoff should be developed for 

this site. Site drainage should be adequately controlled both during and after 

construction.  

 

40. Due to the impermeable nature of the in-situ clay soils on-site retention is not 

recommended for this project site. 

 

41.  All exposed soil should be landscaped and permanently protected against 

erosion as soon as possible after grading.   

 

42.  We recommend that full gutters be used along all roof down eaves to collect 

storm runoff water and channel it through closed rigid conduits to a suitable 

discharge point away from all structural improvements.  

 

43.  Surface runoff should not be allowed to flow onto graded or natural slopes.  

Consideration should be given to catch basins, berms, concrete v-ditches, or 

drainage swales at the top of all slopes to intercept runoff and direct it to a 

suitable discharge point.  

 

44.  Surface drainage should include provisions for positive gradients so that surface 

runoff is not permitted to pond adjacent to foundations and on pavements.  

Surface drainage should be directed away from the building foundations, at a 

minimum gradient of 5 percent for a distance of at least 10 feet to an adequate 

discharge point. Concentrations of surface water runoff should be handled by 

providing necessary structures, solid pipes, catch basins, etc.   
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45.  Irrigation activities at the site should be done in a controlled and reasonable 

manner. Planter areas should not be sited adjacent to walls; otherwise, 

measures should be implemented to contain irrigation water and prevent it from 

seeping into walls and under foundations. 

 

46.  The migration of water or spread of extensive root systems below foundations, 

slabs, or pavements may cause undesirable differential movements and 

subsequent damage to these structures.  Landscaping should be planned 

accordingly. 

 

47.  Drainage patterns approved at the time of fine grading should be maintained 

throughout the life of proposed structures. 

 
Pavement Design 
48. R-value tests were performed on representative soil samples collected from the 

east side of the wetland area on 19 April 2019. The results of the testing 

indicated an R-value = 20 at Boring B-9 and R-value <5 at Boring B-8. We 

designed the roadway with an R-value of 5 considering the clay type soils found 

around the wetland perimeter. 

 

49. Three traffic indices (TI) of 5, 6, and 7 were evaluated for the design of the 

asphalt pavement sections for the new roadway and parking areas. The project 

Civil Engineer should determine the appropriate traffic index for the anticipated 

traffic usage. If a different traffic index is desired or required, please contact our 

office and a recommended asphalt concrete pavement structural section can be 

provided. 

50. Flexible (asphalt concrete) pavement sections have been designed according to 

Caltrans methods including a factor of safety on the asphalt layer thickness and 

using a 20-year pavement life. The pavement section designs, based on a design 

R-value <5, are shown on the table below. 

 



     Project No. SC11647 
      30 June 2021 
 

27 
 

TABLE 1: Pavement Sections 
Subgrade 

R-Value 

Traffic 

Index 

Pavement Section  

 

- 

 

- 

Asphalt 

Concrete1 

(Inches) 

Aggregate Base2 

(Inches) 

Aggregate Sub-base3 

(Inches) 

5 5 3.0 10.0 - 

5 5 3.0 5.0 6.0 

5 6 4.0 13.0 - 

5 6 4.0 5.0 8.0 

5 7 5.0 12.0 - 

5 7 5.0 7.0 9.0 

1) Type A or B Asphalt Concrete 

2) Class 2 Aggregate Base (minimum R-value = 78) 

3) Class 2 Aggregate Sub-base (minimum R-value = 50) 

 

51. Pavement areas should not be allowed to be contaminated with organic 

materials. Where stripping involves topsoil and organics then these materials 

should be removed including loose soils, etcetera, and any required cuts. A 

minimum of 12 inches of compacted subgrade should be provided beneath the 

pavement sections. The subgrade should be moisture conditioned to over the 

optimum moisture percentage and compacted to at least 95 percent relative 

compaction based on ASTM Test Method D1557. Class 2 Aggregate base 

should be moisture conditioned to slightly over the optimum moisture percentage 

and compacted to at least 95 percent relative compaction based on ASTM Test 

Method D1557. 

 

52. Studies have indicated that a major factor in extending pavement life is to provide 

adequate drainage for both the pavement surface and subgrade. Care should be 

taken during the development of the grading plan to plan for good drainage. 

Landscaped and irrigated planters that are adjacent to the pavements should 



     Project No. SC11647 
      30 June 2021 
 

28 
 

have cut-off curbing constructed around them that extends a minimum of 6 

inches into the subgrade soil (subgrade in this case is that material beneath the 

pavement structural section). The recommend pavement sections assume 

periodic maintenance, such as crack sealing, will be performed over the life of 

the pavements. Where heavy trucks, such as garbage trucks or buses will travel 

or make sharp turns, heavier asphalt sections or rigid concrete pavements 

should be considered.  

 
Soil Corrosivity 
53. Based on review of the documents in our file and results of laboratory tests run 

by Pacific Crest Engineers, Inc., soil samples collected from the site are not 

considered corrosive.  

  
Utility Trenches 

54. Trenches must be properly shored and braced during construction or laid back at 

an appropriate angle to prevent sloughing and caving at sidewalls.  The project 

plans and specifications should direct the attention of the contractor to all CAL 

OSHA and local safety requirements and codes dealing with excavations and 

trenches.  

 

55. Utility trenches that are parallel to the sides of buildings should be placed so that 

they do not extend below an imaginary line sloping down and away at a 1.5:1 

(horizontal to vertical) slope from the bottom outside edge of footing elements.  

The structural design professional should coordinate this requirement with the 

utility layout plans for the project. 

 

56. Trenches should be backfilled with granular-type material and uniformly 

compacted by mechanical means to the relative compaction as required by county 

specifications, but not less than 95 percent under paved areas and 90 percent 

elsewhere.  The relative compaction will be based on the maximum dry density 
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obtained from a laboratory compaction curve run in accordance with ASTM 

Procedure D1557-10.  

 

57. We strongly recommend placing a three-foot (3') concrete plug in each trench 

where it passes under the exterior foundations.  Care should be taken not to 

damage utility lines. 

 

58. Trenches should be capped with a minimum 1 foot of relatively impermeable soil. 

 
Plan Review, Construction Observation and Testing 

59. HKA should be provided the opportunity for review of the project plans during 

project planning and prior to construction so we can evaluate if our geotechnical 

recommendations were properly interpreted and implemented. The review also 

allows us to determine if this report is adequate and complete for the final planned 

grading and construction and update this report and include additions or 

qualifications, as necessary. If our firm is not accorded the opportunity of making 

the recommended reviews, we can assume no responsibility for misinterpretation 

of our recommendations.   

 

60. We recommend that HKA review the final project plans prior to submittal to public 

agencies, to expedite project review. The recommendations presented in this 

report require our observation and testing of the earthwork and foundation 

excavations. Observation of grading and foundation excavations allows anticipated 

soil conditions to be correlated to those actually encountered in the field during 

construction. 
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LIMITATIONS AND UNIFORMITY OF CONDITIONS 

 

1. The conclusions and recommendations noted in this report are based on 
probability and in no way imply that the proposed improvements will not possibly 
be subjected to ground failure or seismic shaking so intense they will be severely 
damaged or destroyed. 

 
2. This report is issued with the understanding that it is the duty and responsibility of 

the owner or his representative or agent to ensure that the recommendations 
contained in this report are brought to the attention of the architects and engineers 
and contractors for the project, incorporated into the plans and specifications, and 
that the necessary steps are taken to see that the contractor and subcontractors 
carry out such recommendations in the field.   

 
3. The conclusions and recommendations contained herein are professional opinions 

derived in accordance with current standards of professional practice in the Santa 
Cruz County area.  No other warranty, expressed or implied, is made. 

 
4. If any unexpected variations in soil conditions, or if adverse soil conditions are 

encountered during construction, or if the proposed construction will differ from 
that planned at the present time, Haro, Kasunich and Associates should be 
notified so that supplemental recommendations can be given. 

 
5. The findings of this report are valid as of the present date.  However, changes in 

the conditions of a property can occur with the passage of time, whether they are 
due to natural processes or to the works of man, on this or adjacent properties.  In 
addition, changes in applicable or appropriate standards occur whether they result 
from legislation or the broadening of knowledge. Accordingly, the findings of this 
report may be invalidated, wholly or partially, by changes outside our control.  
Therefore, this report should not be relied upon after a period of three years without 
being reviewed by a geotechnical engineer.  
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 Site Vicinity Map (Figure 1) 

Regional Geologic Map (Figure 2) 

Boring Site Plan (Figure 3) 

Cross Sections (Figure 4) 

Keys to Logs (Figure 5) 

Logs of Test Bore Holes (Figures 6-16) 
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 APPENDIX B 
 

Atterberg Limits Test (Figure 1) 

Unconfined Compress Test (Figure 2-5) 

Direct Shear Test Result (Figures 6-7) 

R-Value Test (Figures 8-9) 
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ATTERBURG LIMITS TEST RESULTS
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Triaxial and Unconfined Compression Test
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Triaxial and Unconfined Compression Test
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Triaxial and Unconfined Compression Test

0.05 457.2375

0.075 604.5116

0.1 720.7601

0.125 835.9656

0.15 920.667

0.175 1033.917

0.2 1146.125

0.225 1199.148

0.25 1280.591

0.275 1332.441

0.3 1326.412

0.325 1348.932

0.35 1342.772

0.375 1251.749

0.4 1217.822

0.425 1044.02

0.45 927.5761

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A Job SC11647

#N/A #N/A Sample 8‐1‐1

#N/A #N/A Depth (ft) 2.5

#N/A #N/A

0

200

400

600

800

1000

1200

1400

1600

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

St
e
ss
 (
Lb
s/
Ft
²)

Starin € 

Haro, Kasunich and Associates Inc.
Geotechnical and Coastal Engineering Figure No.: 5



CTL Job #: Project #: By: MD
Client: Date: Checked: PJ

Project Name: Remolding Info:

Phi (deg) 35.2 Ult. Phi (deg)

1 2 3 4
Boring: HKA-2 HKA-2 HKA-2

Sample: 2-1-1 2-1-1 2-1-1
Depth (ft): 2 2 2

Normal Load (psf) 500 1500 3000
Dry Mass of Specimen (g) 128.4 127.6 128.4
Initial Height (in) 1.01 1.01 1.02
Initial Diameter (in) 2.42 2.42 2.42
Initial Void Ratio 0.624 0.647 0.638
Initial Moisture (%) 20.6 22.0 21.6
Initial Wet Density (pcf) 127.5 127.2 127.5
Initial Dry Density (pcf) 105.7 104.3 104.8

Initial Saturation (%) 90.9 93.5 93.2

ΔHeight Consol (in) 0.0008 0.0121 0.0134

At Test Void Ratio 0.622 0.627 0.617

At Test Moisture (%) 21.8 22.8 22.3
At Test Wet Density (pcf) 128.9 129.5 129.8
At Test Dry Density (pcf) 105.8 105.5 106.2
At Test Saturation (%) 96.2 99.9 99.3

Strain Rate (%/min) 0.01 0.01 0.01
Strengths Picked at Peak Peak Peak
Shear Stress (psf) 728 1720 2507
ΔHeight (in) at Peak -0.0031 -0.0043 -0.0022
Ultimate Stress (psf)

©

Consolidated Drained Direct Shear
(ASTM D3080)

Haro, Kasunich & Associates
Brewington Ave Subdivision

032-486 SC11647
5/29/2019
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SAND 
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Visual 
Description:

Brownish 
Yellow Clayey 

SAND 
(Cemented)

Brownish 
Yellow Clayey 

SAND 
(Cemented)

Remarks:

500

Specimen Data

Cohesion (psf) Ult. Cohesion (psf)

0

500

1000

1500

2000

2500

3000

0.0 5.0 10.0 15.0 20.0 25.0

S
h

e
a

r 
S

tr
e

s
s

 (
p

s
f)

Deformation (%)

Shear Stress vs. Deformation

Sample 1

Sample 2

Sample 3

Sample 4

0

2000

4000

6000

8000

0 2000 4000 6000 8000

S
h

e
a

r 
S

tr
e

s
s

, p
s

f

Normal Load, psf

Shear Stress vs. Normal Load

Peak

Shear Stress

Ult. Stress

Ultimate

-0.0100

-0.0080

-0.0060

-0.0040

-0.0020

0.0000

0.0020

0.0040
0.0 5.0 10.0 15.0 20.0 25.0

D
el

ta
 h

 (
in

)

Deformation (%)

Change in Height

Sample 1

Sample 2

Sample 3

Sample 4

Figure No.: 6



CTL Job #: Project #: By: MD
Client: Date: Checked: PJ

Project Name: Remolding Info:

Phi (deg) 39.1 Ult. Phi (deg)

1 2 3 4
Boring: HKA-7 HKA-7 HKA-7

Sample: 7-1-1 7-1-1 7-1-1
Depth (ft): 2 2 2

Normal Load (psf) 500 1500 3000
Dry Mass of Specimen (g) 140.4 139.8 142.2
Initial Height (in) 1.01 1.01 1.02
Initial Diameter (in) 2.42 2.42 2.42
Initial Void Ratio 0.463 0.463 0.456
Initial Moisture (%) 14.9 14.3 14.7
Initial Wet Density (pcf) 132.4 131.6 132.7
Initial Dry Density (pcf) 115.2 115.2 115.8

Initial Saturation (%) 87.1 83.1 86.8

ΔHeight Consol (in) 0.0051 0.0081 0.0209

At Test Void Ratio 0.456 0.451 0.426

At Test Moisture (%) 16.1 15.8 15.7
At Test Wet Density (pcf) 134.4 134.4 136.8
At Test Dry Density (pcf) 115.8 116.1 118.2
At Test Saturation (%) 95.3 94.2 99.6

Strain Rate (%/min) 0.01 0.01 0.01
Strengths Picked at Peak Peak Peak
Shear Stress (psf) 603 1535 2627
ΔHeight (in) at Peak -0.0044 -0.0051 -0.0030
Ultimate Stress (psf)

©

Consolidated Drained Direct Shear
(ASTM D3080)

Haro, Kasunich & Associates
Brewington Ave Subdivision

032-486 SC11647
5/31/2019
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Job No.: Date: 05/17/19 14.2
Client: Tested PJ
Project: Reduced RU
Sample Checked DC
Soil Type:

A B C D
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Haro, Kasunich & Associates
SC11647
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Prepaired Weight, grams
Final Water Added, grams/cc
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Height After Compaction, in.

Soil extruded from the mold giving a false 
exudation pressure. Per Caltrans, the R-
value test was terminated and an R-value of 
less than 5 was reported. 
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Job No.: Date: 05/17/19 9.5
Client: Tested PJ
Project: Reduced RU
Sample Checked DC
Soil Type:

A B C D

274 197 451
1200 1200 1200

80 95 60
3158 3166 3127
2084 2106 2106
2.58 2.57 2.42
16.8 18.2 15.0

108.0 105.8 111.2
52 52 151

121 134 91
4.16 4.42 4.00

17 10 30
Turns Displacement

Olive Brown Sandy CLAY

Weight of Mold, grams

Exudation Pressure, psi

Initial Moisture, 032-486
Haro, Kasunich & Associates
SC11647

Moisture Content, %

Specimen Number

Prepaired Weight, grams
Final Water Added, grams/cc
Weight of Soil & Mold, grams

Height After Compaction, in.

psf
Expansion 
Pressure

R-value 20

60

Remarks:

HKA-9; Bulk @ 0-3'

Dry Density, pcf

R-value

Stabilometer @ 2000 

Expansion Pressure, psf
Stabilometer @ 1000 
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 APPENDIX C 
 

Liquefaction Analysis Graphical Results (Figures 1 and 2) 

Liquefaction Analysis Input Data and Output Results  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 







    
***********************************************************************************
********************
                                          LIQUEFACTION ANALYSIS SUMMARY            
   
                                         Copyright by CivilTech Software     
                                            www.civiltechsoftware.com              
  
    
***********************************************************************************
********************
 Font: Courier New, Regular, Size 8 is recommended for this report.
   Licensed to ,  6/25/2021 11:24:04 AM

 Input File Name: H:\PROJECTS\11000s\11647 folder, Brewington Ave 
Subdivision, MidPen Housing\Liquifaction\F1_Boring 2.liq
 Title:  SC11647
 Subtitle:  Brewington Ave. Subdivison

 Surface Elev.=94
 Hole No.=B‐2
 Depth of Hole= 51.50 ft
 Water Table during Earthquake= 25.00 ft
 Water Table during In‐Situ Testing= 25.00 ft
 Max. Acceleration= 1.04 g
 Earthquake Magnitude= 7.00

 Input Data:
 Surface Elev.=94
 Hole No.=B‐2
 Depth of Hole=51.50 ft
 Water Table during Earthquake= 25.00 ft
 Water Table during In‐Situ Testing= 25.00 ft
 Max. Acceleration=1.04 g
 Earthquake Magnitude=7.00
 No‐Liquefiable Soils:   Based on Analysis

 1. SPT or BPT Calculation.
 2. Settlement Analysis Method: Ishihara / Yoshimine
 3. Fines Correction for Liquefaction: Stark/Olson et al.*
 4. Fine Correction for Settlement: During Liquefaction*
 5. Settlement Calculation in: All zones*
 6. Hammer Energy Ratio,                                   Ce = 1
 7. Borehole Diameter,                                         Cb= 1
 8. Sampling Method,                                          Cs= 1
 9. User request factor of safety (apply to CSR) ,   User= 1
    
 10. Use Curve Smoothing: No
 * Recommended Options



 In‐Situ Test Data:
    Depth SPT gamma Fines
    ft pcf %
 ____________________________________
    0.00 14.50 127.00 23.00
    2.50 20.00 127.00 23.00
    5.00 17.00 127.00 23.00
    10.00 6.00 112.00 NoLiq
    15.00 9.00 118.00 NoLiq
    20.00 9.00 118.00 NoLiq
    25.00 6.00 118.00 NoLiq
    30.00 6.00 123.00 NoLiq
    35.00 8.00 121.00 NoLiq
    40.00 8.00 120.00 NoLiq
    45.00 11.00 120.00 NoLiq
    50.00 12.00 120.00 NoLiq
    51.50 12.00 120.00 NoLiq
 ____________________________________

Output Results:
 Settlement of Saturated Sands=0.00 in.
 Settlement of Unsaturated Sands=1.19 in.
 Total Settlement of Saturated and Unsaturated Sands=1.19 in.
 Differential Settlement=0.595 to 0.786 in.

         Depth CRRm CSRfs F.S. S_sat. S_dry S_all
       ft   in. in. in.
 _______________________________________________________
       0.00 0.30 0.68 5.00 0.00 1.19 1.19
       0.05 0.30 0.68 5.00 0.00 1.19 1.19
       0.10 0.30 0.68 5.00 0.00 1.19 1.19
       0.15 0.30 0.68 5.00 0.00 1.19 1.19
       0.20 0.30 0.68 5.00 0.00 1.19 1.19
       0.25 0.30 0.68 5.00 0.00 1.19 1.19
       0.30 0.30 0.68 5.00 0.00 1.19 1.19
       0.35 0.30 0.68 5.00 0.00 1.19 1.19
       0.40 0.30 0.68 5.00 0.00 1.19 1.19
       0.45 0.30 0.68 5.00 0.00 1.19 1.19
       0.50 0.30 0.68 5.00 0.00 1.19 1.19
       0.55 0.30 0.68 5.00 0.00 1.19 1.19
       0.60 0.30 0.68 5.00 0.00 1.19 1.19
       0.65 0.30 0.68 5.00 0.00 1.19 1.19
       0.70 0.30 0.68 5.00 0.00 1.19 1.19
       0.75 0.30 0.68 5.00 0.00 1.19 1.19
       0.80 0.30 0.68 5.00 0.00 1.19 1.19
       0.85 0.30 0.68 5.00 0.00 1.19 1.19
       0.90 0.30 0.68 5.00 0.00 1.19 1.19
       0.95 0.30 0.68 5.00 0.00 1.19 1.19
       1.00 0.30 0.68 5.00 0.00 1.19 1.19
       1.05 0.30 0.68 5.00 0.00 1.19 1.19



       1.10 0.30 0.68 5.00 0.00 1.19 1.19
       1.15 0.30 0.68 5.00 0.00 1.19 1.19
       1.20 0.30 0.68 5.00 0.00 1.19 1.19
       1.25 0.30 0.68 5.00 0.00 1.19 1.19
       1.30 0.30 0.68 5.00 0.00 1.19 1.19
       1.35 0.30 0.68 5.00 0.00 1.18 1.18
       1.40 0.30 0.68 5.00 0.00 1.18 1.18
       1.45 0.30 0.68 5.00 0.00 1.18 1.18
       1.50 0.30 0.67 5.00 0.00 1.18 1.18
       1.55 0.30 0.67 5.00 0.00 1.18 1.18
       1.60 0.30 0.67 5.00 0.00 1.18 1.18
       1.65 0.30 0.67 5.00 0.00 1.18 1.18
       1.70 0.30 0.67 5.00 0.00 1.18 1.18
       1.75 0.30 0.67 5.00 0.00 1.18 1.18
       1.80 0.30 0.67 5.00 0.00 1.18 1.18
       1.85 0.30 0.67 5.00 0.00 1.18 1.18
       1.90 0.30 0.67 5.00 0.00 1.17 1.17
       1.95 0.30 0.67 5.00 0.00 1.17 1.17
       2.00 0.30 0.67 5.00 0.00 1.17 1.17
       2.05 0.30 0.67 5.00 0.00 1.16 1.16
       2.10 0.30 0.67 5.00 0.00 1.16 1.16
       2.15 0.30 0.67 5.00 0.00 1.15 1.15
       2.20 0.30 0.67 5.00 0.00 1.14 1.14
       2.25 0.30 0.67 5.00 0.00 1.13 1.13
       2.30 0.30 0.67 5.00 0.00 1.12 1.12
       2.35 0.30 0.67 5.00 0.00 1.11 1.11
       2.40 0.30 0.67 5.00 0.00 1.10 1.10
       2.45 0.30 0.67 5.00 0.00 1.09 1.09
       2.50 0.30 0.67 5.00 0.00 1.08 1.08
       2.55 0.51 0.67 5.00 0.00 1.08 1.08
       2.60 0.51 0.67 5.00 0.00 1.07 1.07
       2.65 0.51 0.67 5.00 0.00 1.06 1.06
       2.70 0.51 0.67 5.00 0.00 1.06 1.06
       2.75 0.51 0.67 5.00 0.00 1.05 1.05
       2.80 0.51 0.67 5.00 0.00 1.04 1.04
       2.85 0.51 0.67 5.00 0.00 1.04 1.04
       2.90 0.51 0.67 5.00 0.00 1.03 1.03
       2.95 0.51 0.67 5.00 0.00 1.02 1.02
       3.00 0.51 0.67 5.00 0.00 1.02 1.02
       3.05 0.51 0.67 5.00 0.00 1.01 1.01
       3.10 0.51 0.67 5.00 0.00 1.01 1.01
       3.15 0.51 0.67 5.00 0.00 1.00 1.00
       3.20 0.51 0.67 5.00 0.00 0.99 0.99
       3.25 0.51 0.67 5.00 0.00 0.99 0.99
       3.30 0.51 0.67 5.00 0.00 0.98 0.98
       3.35 0.51 0.67 5.00 0.00 0.97 0.97
       3.40 0.51 0.67 5.00 0.00 0.97 0.97
       3.45 0.51 0.67 5.00 0.00 0.96 0.96
       3.50 0.51 0.67 5.00 0.00 0.95 0.95
       3.55 0.51 0.67 5.00 0.00 0.95 0.95



       3.60 0.51 0.67 5.00 0.00 0.94 0.94
       3.65 0.51 0.67 5.00 0.00 0.94 0.94
       3.70 0.51 0.67 5.00 0.00 0.93 0.93
       3.75 0.51 0.67 5.00 0.00 0.92 0.92
       3.80 0.51 0.67 5.00 0.00 0.92 0.92
       3.85 0.51 0.67 5.00 0.00 0.91 0.91
       3.90 0.51 0.67 5.00 0.00 0.91 0.91
       3.95 0.51 0.67 5.00 0.00 0.91 0.91
       4.00 0.51 0.67 5.00 0.00 0.90 0.90
       4.05 0.51 0.67 5.00 0.00 0.90 0.90
       4.10 0.51 0.67 5.00 0.00 0.90 0.90
       4.15 0.51 0.67 5.00 0.00 0.90 0.90
       4.20 0.51 0.67 5.00 0.00 0.90 0.90
       4.25 0.51 0.67 5.00 0.00 0.89 0.89
       4.30 0.51 0.67 5.00 0.00 0.89 0.89
       4.35 0.51 0.67 5.00 0.00 0.89 0.89
       4.40 0.51 0.67 5.00 0.00 0.89 0.89
       4.45 0.51 0.67 5.00 0.00 0.88 0.88
       4.50 0.51 0.67 5.00 0.00 0.88 0.88
       4.55 0.51 0.67 5.00 0.00 0.88 0.88
       4.60 0.51 0.67 5.00 0.00 0.87 0.87
       4.65 0.51 0.67 5.00 0.00 0.87 0.87
       4.70 0.51 0.67 5.00 0.00 0.86 0.86
       4.75 0.51 0.67 5.00 0.00 0.86 0.86
       4.80 0.51 0.67 5.00 0.00 0.85 0.85
       4.85 0.51 0.67 5.00 0.00 0.84 0.84
       4.90 0.51 0.67 5.00 0.00 0.84 0.84
       4.95 0.51 0.67 5.00 0.00 0.83 0.83
       5.00 0.36 0.67 5.00 0.00 0.83 0.83
       5.05 0.36 0.67 5.00 0.00 0.82 0.82
       5.10 0.36 0.67 5.00 0.00 0.81 0.81
       5.15 0.36 0.67 5.00 0.00 0.80 0.80
       5.20 0.36 0.67 5.00 0.00 0.79 0.79
       5.25 0.36 0.67 5.00 0.00 0.79 0.79
       5.30 0.36 0.67 5.00 0.00 0.78 0.78
       5.35 0.36 0.67 5.00 0.00 0.77 0.77
       5.40 0.36 0.67 5.00 0.00 0.76 0.76
       5.45 0.36 0.67 5.00 0.00 0.76 0.76
       5.50 0.36 0.67 5.00 0.00 0.75 0.75
       5.55 0.36 0.67 5.00 0.00 0.74 0.74
       5.60 0.36 0.67 5.00 0.00 0.73 0.73
       5.65 0.36 0.67 5.00 0.00 0.72 0.72
       5.70 0.36 0.67 5.00 0.00 0.72 0.72
       5.75 0.36 0.67 5.00 0.00 0.71 0.71
       5.80 0.36 0.67 5.00 0.00 0.70 0.70
       5.85 0.35 0.67 5.00 0.00 0.69 0.69
       5.90 0.35 0.67 5.00 0.00 0.68 0.68
       5.95 0.35 0.67 5.00 0.00 0.68 0.68
       6.00 0.35 0.67 5.00 0.00 0.67 0.67
       6.05 0.35 0.67 5.00 0.00 0.66 0.66



       6.10 0.34 0.67 5.00 0.00 0.65 0.65
       6.15 0.34 0.67 5.00 0.00 0.65 0.65
       6.20 0.34 0.67 5.00 0.00 0.64 0.64
       6.25 0.34 0.67 5.00 0.00 0.63 0.63
       6.30 0.34 0.67 5.00 0.00 0.62 0.62
       6.35 0.34 0.67 5.00 0.00 0.61 0.61
       6.40 0.34 0.67 5.00 0.00 0.60 0.60
       6.45 0.33 0.67 5.00 0.00 0.60 0.60
       6.50 0.33 0.67 5.00 0.00 0.59 0.59
       6.55 0.33 0.67 5.00 0.00 0.58 0.58
       6.60 0.33 0.67 5.00 0.00 0.57 0.57
       6.65 0.33 0.67 5.00 0.00 0.56 0.56
       6.70 0.33 0.67 5.00 0.00 0.55 0.55
       6.75 0.33 0.67 5.00 0.00 0.55 0.55
       6.80 0.32 0.67 5.00 0.00 0.54 0.54
       6.85 0.32 0.67 5.00 0.00 0.53 0.53
       6.90 0.32 0.67 5.00 0.00 0.52 0.52
       6.95 0.32 0.67 5.00 0.00 0.51 0.51
       7.00 0.32 0.67 5.00 0.00 0.50 0.50
       7.05 0.32 0.67 5.00 0.00 0.49 0.49
       7.10 0.32 0.67 5.00 0.00 0.49 0.49
       7.15 0.31 0.67 5.00 0.00 0.48 0.48
       7.20 0.31 0.67 5.00 0.00 0.47 0.47
       7.25 0.31 0.67 5.00 0.00 0.46 0.46
       7.30 0.31 0.67 5.00 0.00 0.45 0.45
       7.35 0.31 0.67 5.00 0.00 0.44 0.44
       7.40 0.31 0.67 5.00 0.00 0.43 0.43
       7.45 0.31 0.67 5.00 0.00 0.42 0.42
       7.50 0.31 0.67 5.00 0.00 0.42 0.42
       7.55 0.31 0.67 5.00 0.00 0.41 0.41
       7.60 0.31 0.67 5.00 0.00 0.40 0.40
       7.65 0.30 0.67 5.00 0.00 0.39 0.39
       7.70 0.30 0.67 5.00 0.00 0.38 0.38
       7.75 0.30 0.67 5.00 0.00 0.37 0.37
       7.80 0.30 0.66 5.00 0.00 0.36 0.36
       7.85 0.30 0.66 5.00 0.00 0.35 0.35
       7.90 0.30 0.66 5.00 0.00 0.34 0.34
       7.95 0.30 0.66 5.00 0.00 0.33 0.33
       8.00 0.30 0.66 5.00 0.00 0.32 0.32
       8.05 0.30 0.66 5.00 0.00 0.31 0.31
       8.10 0.30 0.66 5.00 0.00 0.31 0.31
       8.15 0.29 0.66 5.00 0.00 0.30 0.30
       8.20 0.29 0.66 5.00 0.00 0.29 0.29
       8.25 0.33 0.66 5.00 0.00 0.28 0.28
       8.30 0.33 0.66 5.00 0.00 0.27 0.27
       8.35 0.33 0.66 5.00 0.00 0.26 0.26
       8.40 0.33 0.66 5.00 0.00 0.25 0.25
       8.45 0.33 0.66 5.00 0.00 0.24 0.24
       8.50 0.33 0.66 5.00 0.00 0.24 0.24
       8.55 0.33 0.66 5.00 0.00 0.23 0.23



       8.60 0.33 0.66 5.00 0.00 0.22 0.22
       8.65 0.33 0.66 5.00 0.00 0.21 0.21
       8.70 0.32 0.66 5.00 0.00 0.20 0.20
       8.75 0.32 0.66 5.00 0.00 0.19 0.19
       8.80 0.32 0.66 5.00 0.00 0.18 0.18
       8.85 0.32 0.66 5.00 0.00 0.18 0.18
       8.90 0.32 0.66 5.00 0.00 0.17 0.17
       8.95 0.32 0.66 5.00 0.00 0.16 0.16
       9.00 0.32 0.66 5.00 0.00 0.15 0.15
       9.05 0.32 0.66 5.00 0.00 0.14 0.14
       9.10 0.32 0.66 5.00 0.00 0.14 0.14
       9.15 0.32 0.66 5.00 0.00 0.13 0.13
       9.20 0.31 0.66 5.00 0.00 0.13 0.13
       9.25 0.31 0.66 5.00 0.00 0.12 0.12
       9.30 0.31 0.66 5.00 0.00 0.11 0.11
       9.35 0.31 0.66 5.00 0.00 0.11 0.11
       9.40 0.31 0.66 5.00 0.00 0.10 0.10
       9.45 0.31 0.66 5.00 0.00 0.09 0.09
       9.50 0.31 0.66 5.00 0.00 0.08 0.08
       9.55 0.31 0.66 5.00 0.00 0.08 0.08
       9.60 0.31 0.66 5.00 0.00 0.07 0.07
       9.65 0.31 0.66 5.00 0.00 0.06 0.06
       9.70 0.31 0.66 5.00 0.00 0.05 0.05
       9.75 0.31 0.66 5.00 0.00 0.04 0.04
       9.80 0.30 0.66 5.00 0.00 0.04 0.04
       9.85 0.30 0.66 5.00 0.00 0.03 0.03
       9.90 0.30 0.66 5.00 0.00 0.02 0.02
       9.95 0.30 0.66 5.00 0.00 0.01 0.01
       10.00 2.00 0.66 5.00 0.00 0.00 0.00
       10.05 2.00 0.66 5.00 0.00 0.00 0.00
       10.10 2.00 0.66 5.00 0.00 0.00 0.00
       10.15 2.00 0.66 5.00 0.00 0.00 0.00
       10.20 2.00 0.66 5.00 0.00 0.00 0.00
       10.25 2.00 0.66 5.00 0.00 0.00 0.00
       10.30 2.00 0.66 5.00 0.00 0.00 0.00
       10.35 2.00 0.66 5.00 0.00 0.00 0.00
       10.40 2.00 0.66 5.00 0.00 0.00 0.00
       10.45 2.00 0.66 5.00 0.00 0.00 0.00
       10.50 2.00 0.66 5.00 0.00 0.00 0.00
       10.55 2.00 0.66 5.00 0.00 0.00 0.00
       10.60 2.00 0.66 5.00 0.00 0.00 0.00
       10.65 2.00 0.66 5.00 0.00 0.00 0.00
       10.70 2.00 0.66 5.00 0.00 0.00 0.00
       10.75 2.00 0.66 5.00 0.00 0.00 0.00
       10.80 2.00 0.66 5.00 0.00 0.00 0.00
       10.85 2.00 0.66 5.00 0.00 0.00 0.00
       10.90 2.00 0.66 5.00 0.00 0.00 0.00
       10.95 2.00 0.66 5.00 0.00 0.00 0.00
       11.00 2.00 0.66 5.00 0.00 0.00 0.00
       11.05 2.00 0.66 5.00 0.00 0.00 0.00



       11.10 2.00 0.66 5.00 0.00 0.00 0.00
       11.15 2.00 0.66 5.00 0.00 0.00 0.00
       11.20 2.00 0.66 5.00 0.00 0.00 0.00
       11.25 2.00 0.66 5.00 0.00 0.00 0.00
       11.30 2.00 0.66 5.00 0.00 0.00 0.00
       11.35 2.00 0.66 5.00 0.00 0.00 0.00
       11.40 2.00 0.66 5.00 0.00 0.00 0.00
       11.45 2.00 0.66 5.00 0.00 0.00 0.00
       11.50 2.00 0.66 5.00 0.00 0.00 0.00
       11.55 2.00 0.66 5.00 0.00 0.00 0.00
       11.60 2.00 0.66 5.00 0.00 0.00 0.00
       11.65 2.00 0.66 5.00 0.00 0.00 0.00
       11.70 2.00 0.66 5.00 0.00 0.00 0.00
       11.75 2.00 0.66 5.00 0.00 0.00 0.00
       11.80 2.00 0.66 5.00 0.00 0.00 0.00
       11.85 2.00 0.66 5.00 0.00 0.00 0.00
       11.90 2.00 0.66 5.00 0.00 0.00 0.00
       11.95 2.00 0.66 5.00 0.00 0.00 0.00
       12.00 2.00 0.66 5.00 0.00 0.00 0.00
       12.05 2.00 0.66 5.00 0.00 0.00 0.00
       12.10 2.00 0.66 5.00 0.00 0.00 0.00
       12.15 2.00 0.66 5.00 0.00 0.00 0.00
       12.20 2.00 0.66 5.00 0.00 0.00 0.00
       12.25 2.00 0.66 5.00 0.00 0.00 0.00
       12.30 2.00 0.66 5.00 0.00 0.00 0.00
       12.35 2.00 0.66 5.00 0.00 0.00 0.00
       12.40 2.00 0.66 5.00 0.00 0.00 0.00
       12.45 2.00 0.66 5.00 0.00 0.00 0.00
       12.50 2.00 0.66 5.00 0.00 0.00 0.00
       12.55 2.00 0.66 5.00 0.00 0.00 0.00
       12.60 2.00 0.66 5.00 0.00 0.00 0.00
       12.65 2.00 0.66 5.00 0.00 0.00 0.00
       12.70 2.00 0.66 5.00 0.00 0.00 0.00
       12.75 2.00 0.66 5.00 0.00 0.00 0.00
       12.80 2.00 0.66 5.00 0.00 0.00 0.00
       12.85 2.00 0.66 5.00 0.00 0.00 0.00
       12.90 2.00 0.66 5.00 0.00 0.00 0.00
       12.95 2.00 0.66 5.00 0.00 0.00 0.00
       13.00 2.00 0.66 5.00 0.00 0.00 0.00
       13.05 2.00 0.66 5.00 0.00 0.00 0.00
       13.10 2.00 0.66 5.00 0.00 0.00 0.00
       13.15 2.00 0.66 5.00 0.00 0.00 0.00
       13.20 2.00 0.66 5.00 0.00 0.00 0.00
       13.25 2.00 0.66 5.00 0.00 0.00 0.00
       13.30 2.00 0.66 5.00 0.00 0.00 0.00
       13.35 2.00 0.66 5.00 0.00 0.00 0.00
       13.40 2.00 0.66 5.00 0.00 0.00 0.00
       13.45 2.00 0.66 5.00 0.00 0.00 0.00
       13.50 2.00 0.66 5.00 0.00 0.00 0.00
       13.55 2.00 0.66 5.00 0.00 0.00 0.00



       13.60 2.00 0.66 5.00 0.00 0.00 0.00
       13.65 2.00 0.66 5.00 0.00 0.00 0.00
       13.70 2.00 0.66 5.00 0.00 0.00 0.00
       13.75 2.00 0.66 5.00 0.00 0.00 0.00
       13.80 2.00 0.66 5.00 0.00 0.00 0.00
       13.85 2.00 0.66 5.00 0.00 0.00 0.00
       13.90 2.00 0.66 5.00 0.00 0.00 0.00
       13.95 2.00 0.66 5.00 0.00 0.00 0.00
       14.00 2.00 0.66 5.00 0.00 0.00 0.00
       14.05 2.00 0.66 5.00 0.00 0.00 0.00
       14.10 2.00 0.66 5.00 0.00 0.00 0.00
       14.15 2.00 0.65 5.00 0.00 0.00 0.00
       14.20 2.00 0.65 5.00 0.00 0.00 0.00
       14.25 2.00 0.65 5.00 0.00 0.00 0.00
       14.30 2.00 0.65 5.00 0.00 0.00 0.00
       14.35 2.00 0.65 5.00 0.00 0.00 0.00
       14.40 2.00 0.65 5.00 0.00 0.00 0.00
       14.45 2.00 0.65 5.00 0.00 0.00 0.00
       14.50 2.00 0.65 5.00 0.00 0.00 0.00
       14.55 2.00 0.65 5.00 0.00 0.00 0.00
       14.60 2.00 0.65 5.00 0.00 0.00 0.00
       14.65 2.00 0.65 5.00 0.00 0.00 0.00
       14.70 2.00 0.65 5.00 0.00 0.00 0.00
       14.75 2.00 0.65 5.00 0.00 0.00 0.00
       14.80 2.00 0.65 5.00 0.00 0.00 0.00
       14.85 2.00 0.65 5.00 0.00 0.00 0.00
       14.90 2.00 0.65 5.00 0.00 0.00 0.00
       14.95 2.00 0.65 5.00 0.00 0.00 0.00
       15.00 2.00 0.65 5.00 0.00 0.00 0.00
       15.05 2.00 0.65 5.00 0.00 0.00 0.00
       15.10 2.00 0.65 5.00 0.00 0.00 0.00
       15.15 2.00 0.65 5.00 0.00 0.00 0.00
       15.20 2.00 0.65 5.00 0.00 0.00 0.00
       15.25 2.00 0.65 5.00 0.00 0.00 0.00
       15.30 2.00 0.65 5.00 0.00 0.00 0.00
       15.35 2.00 0.65 5.00 0.00 0.00 0.00
       15.40 2.00 0.65 5.00 0.00 0.00 0.00
       15.45 2.00 0.65 5.00 0.00 0.00 0.00
       15.50 2.00 0.65 5.00 0.00 0.00 0.00
       15.55 2.00 0.65 5.00 0.00 0.00 0.00
       15.60 2.00 0.65 5.00 0.00 0.00 0.00
       15.65 2.00 0.65 5.00 0.00 0.00 0.00
       15.70 2.00 0.65 5.00 0.00 0.00 0.00
       15.75 2.00 0.65 5.00 0.00 0.00 0.00
       15.80 2.00 0.65 5.00 0.00 0.00 0.00
       15.85 2.00 0.65 5.00 0.00 0.00 0.00
       15.90 2.00 0.65 5.00 0.00 0.00 0.00
       15.95 2.00 0.65 5.00 0.00 0.00 0.00
       16.00 2.00 0.65 5.00 0.00 0.00 0.00
       16.05 2.00 0.65 5.00 0.00 0.00 0.00



       16.10 2.00 0.65 5.00 0.00 0.00 0.00
       16.15 2.00 0.65 5.00 0.00 0.00 0.00
       16.20 2.00 0.65 5.00 0.00 0.00 0.00
       16.25 2.00 0.65 5.00 0.00 0.00 0.00
       16.30 2.00 0.65 5.00 0.00 0.00 0.00
       16.35 2.00 0.65 5.00 0.00 0.00 0.00
       16.40 2.00 0.65 5.00 0.00 0.00 0.00
       16.45 2.00 0.65 5.00 0.00 0.00 0.00
       16.50 2.00 0.65 5.00 0.00 0.00 0.00
       16.55 2.00 0.65 5.00 0.00 0.00 0.00
       16.60 2.00 0.65 5.00 0.00 0.00 0.00
       16.65 2.00 0.65 5.00 0.00 0.00 0.00
       16.70 2.00 0.65 5.00 0.00 0.00 0.00
       16.75 2.00 0.65 5.00 0.00 0.00 0.00
       16.80 2.00 0.65 5.00 0.00 0.00 0.00
       16.85 2.00 0.65 5.00 0.00 0.00 0.00
       16.90 2.00 0.65 5.00 0.00 0.00 0.00
       16.95 2.00 0.65 5.00 0.00 0.00 0.00
       17.00 2.00 0.65 5.00 0.00 0.00 0.00
       17.05 2.00 0.65 5.00 0.00 0.00 0.00
       17.10 2.00 0.65 5.00 0.00 0.00 0.00
       17.15 2.00 0.65 5.00 0.00 0.00 0.00
       17.20 2.00 0.65 5.00 0.00 0.00 0.00
       17.25 2.00 0.65 5.00 0.00 0.00 0.00
       17.30 2.00 0.65 5.00 0.00 0.00 0.00
       17.35 2.00 0.65 5.00 0.00 0.00 0.00
       17.40 2.00 0.65 5.00 0.00 0.00 0.00
       17.45 2.00 0.65 5.00 0.00 0.00 0.00
       17.50 2.00 0.65 5.00 0.00 0.00 0.00
       17.55 2.00 0.65 5.00 0.00 0.00 0.00
       17.60 2.00 0.65 5.00 0.00 0.00 0.00
       17.65 2.00 0.65 5.00 0.00 0.00 0.00
       17.70 2.00 0.65 5.00 0.00 0.00 0.00
       17.75 2.00 0.65 5.00 0.00 0.00 0.00
       17.80 2.00 0.65 5.00 0.00 0.00 0.00
       17.85 2.00 0.65 5.00 0.00 0.00 0.00
       17.90 2.00 0.65 5.00 0.00 0.00 0.00
       17.95 2.00 0.65 5.00 0.00 0.00 0.00
       18.00 2.00 0.65 5.00 0.00 0.00 0.00
       18.05 2.00 0.65 5.00 0.00 0.00 0.00
       18.10 2.00 0.65 5.00 0.00 0.00 0.00
       18.15 2.00 0.65 5.00 0.00 0.00 0.00
       18.20 2.00 0.65 5.00 0.00 0.00 0.00
       18.25 2.00 0.65 5.00 0.00 0.00 0.00
       18.30 2.00 0.65 5.00 0.00 0.00 0.00
       18.35 2.00 0.65 5.00 0.00 0.00 0.00
       18.40 2.00 0.65 5.00 0.00 0.00 0.00
       18.45 2.00 0.65 5.00 0.00 0.00 0.00
       18.50 2.00 0.65 5.00 0.00 0.00 0.00
       18.55 2.00 0.65 5.00 0.00 0.00 0.00



       18.60 2.00 0.65 5.00 0.00 0.00 0.00
       18.65 2.00 0.65 5.00 0.00 0.00 0.00
       18.70 2.00 0.65 5.00 0.00 0.00 0.00
       18.75 2.00 0.65 5.00 0.00 0.00 0.00
       18.80 2.00 0.65 5.00 0.00 0.00 0.00
       18.85 2.00 0.65 5.00 0.00 0.00 0.00
       18.90 2.00 0.65 5.00 0.00 0.00 0.00
       18.95 2.00 0.65 5.00 0.00 0.00 0.00
       19.00 2.00 0.65 5.00 0.00 0.00 0.00
       19.05 2.00 0.65 5.00 0.00 0.00 0.00
       19.10 2.00 0.65 5.00 0.00 0.00 0.00
       19.15 2.00 0.65 5.00 0.00 0.00 0.00
       19.20 2.00 0.65 5.00 0.00 0.00 0.00
       19.25 2.00 0.65 5.00 0.00 0.00 0.00
       19.30 2.00 0.65 5.00 0.00 0.00 0.00
       19.35 2.00 0.65 5.00 0.00 0.00 0.00
       19.40 2.00 0.65 5.00 0.00 0.00 0.00
       19.45 2.00 0.65 5.00 0.00 0.00 0.00
       19.50 2.00 0.65 5.00 0.00 0.00 0.00
       19.55 2.00 0.65 5.00 0.00 0.00 0.00
       19.60 2.00 0.65 5.00 0.00 0.00 0.00
       19.65 2.00 0.65 5.00 0.00 0.00 0.00
       19.70 2.00 0.65 5.00 0.00 0.00 0.00
       19.75 2.00 0.65 5.00 0.00 0.00 0.00
       19.80 2.00 0.65 5.00 0.00 0.00 0.00
       19.85 2.00 0.65 5.00 0.00 0.00 0.00
       19.90 2.00 0.65 5.00 0.00 0.00 0.00
       19.95 2.00 0.65 5.00 0.00 0.00 0.00
       20.00 2.00 0.65 5.00 0.00 0.00 0.00
       20.05 2.00 0.65 5.00 0.00 0.00 0.00
       20.10 2.00 0.65 5.00 0.00 0.00 0.00
       20.15 2.00 0.65 5.00 0.00 0.00 0.00
       20.20 2.00 0.65 5.00 0.00 0.00 0.00
       20.25 2.00 0.65 5.00 0.00 0.00 0.00
       20.30 2.00 0.65 5.00 0.00 0.00 0.00
       20.35 2.00 0.65 5.00 0.00 0.00 0.00
       20.40 2.00 0.65 5.00 0.00 0.00 0.00
       20.45 2.00 0.65 5.00 0.00 0.00 0.00
       20.50 2.00 0.64 5.00 0.00 0.00 0.00
       20.55 2.00 0.64 5.00 0.00 0.00 0.00
       20.60 2.00 0.64 5.00 0.00 0.00 0.00
       20.65 2.00 0.64 5.00 0.00 0.00 0.00
       20.70 2.00 0.64 5.00 0.00 0.00 0.00
       20.75 2.00 0.64 5.00 0.00 0.00 0.00
       20.80 2.00 0.64 5.00 0.00 0.00 0.00
       20.85 2.00 0.64 5.00 0.00 0.00 0.00
       20.90 2.00 0.64 5.00 0.00 0.00 0.00
       20.95 2.00 0.64 5.00 0.00 0.00 0.00
       21.00 2.00 0.64 5.00 0.00 0.00 0.00
       21.05 2.00 0.64 5.00 0.00 0.00 0.00



       21.10 2.00 0.64 5.00 0.00 0.00 0.00
       21.15 2.00 0.64 5.00 0.00 0.00 0.00
       21.20 2.00 0.64 5.00 0.00 0.00 0.00
       21.25 2.00 0.64 5.00 0.00 0.00 0.00
       21.30 2.00 0.64 5.00 0.00 0.00 0.00
       21.35 2.00 0.64 5.00 0.00 0.00 0.00
       21.40 2.00 0.64 5.00 0.00 0.00 0.00
       21.45 2.00 0.64 5.00 0.00 0.00 0.00
       21.50 2.00 0.64 5.00 0.00 0.00 0.00
       21.55 2.00 0.64 5.00 0.00 0.00 0.00
       21.60 2.00 0.64 5.00 0.00 0.00 0.00
       21.65 2.00 0.64 5.00 0.00 0.00 0.00
       21.70 2.00 0.64 5.00 0.00 0.00 0.00
       21.75 2.00 0.64 5.00 0.00 0.00 0.00
       21.80 2.00 0.64 5.00 0.00 0.00 0.00
       21.85 2.00 0.64 5.00 0.00 0.00 0.00
       21.90 2.00 0.64 5.00 0.00 0.00 0.00
       21.95 2.00 0.64 5.00 0.00 0.00 0.00
       22.00 2.00 0.64 5.00 0.00 0.00 0.00
       22.05 2.00 0.64 5.00 0.00 0.00 0.00
       22.10 2.00 0.64 5.00 0.00 0.00 0.00
       22.15 2.00 0.64 5.00 0.00 0.00 0.00
       22.20 2.00 0.64 5.00 0.00 0.00 0.00
       22.25 2.00 0.64 5.00 0.00 0.00 0.00
       22.30 2.00 0.64 5.00 0.00 0.00 0.00
       22.35 2.00 0.64 5.00 0.00 0.00 0.00
       22.40 2.00 0.64 5.00 0.00 0.00 0.00
       22.45 2.00 0.64 5.00 0.00 0.00 0.00
       22.50 2.00 0.64 5.00 0.00 0.00 0.00
       22.55 2.00 0.64 5.00 0.00 0.00 0.00
       22.60 2.00 0.64 5.00 0.00 0.00 0.00
       22.65 2.00 0.64 5.00 0.00 0.00 0.00
       22.70 2.00 0.64 5.00 0.00 0.00 0.00
       22.75 2.00 0.64 5.00 0.00 0.00 0.00
       22.80 2.00 0.64 5.00 0.00 0.00 0.00
       22.85 2.00 0.64 5.00 0.00 0.00 0.00
       22.90 2.00 0.64 5.00 0.00 0.00 0.00
       22.95 2.00 0.64 5.00 0.00 0.00 0.00
       23.00 2.00 0.64 5.00 0.00 0.00 0.00
       23.05 2.00 0.64 5.00 0.00 0.00 0.00
       23.10 2.00 0.64 5.00 0.00 0.00 0.00
       23.15 2.00 0.64 5.00 0.00 0.00 0.00
       23.20 2.00 0.64 5.00 0.00 0.00 0.00
       23.25 2.00 0.64 5.00 0.00 0.00 0.00
       23.30 2.00 0.64 5.00 0.00 0.00 0.00
       23.35 2.00 0.64 5.00 0.00 0.00 0.00
       23.40 2.00 0.64 5.00 0.00 0.00 0.00
       23.45 2.00 0.64 5.00 0.00 0.00 0.00
       23.50 2.00 0.64 5.00 0.00 0.00 0.00
       23.55 2.00 0.64 5.00 0.00 0.00 0.00



       23.60 2.00 0.64 5.00 0.00 0.00 0.00
       23.65 2.00 0.64 5.00 0.00 0.00 0.00
       23.70 2.00 0.64 5.00 0.00 0.00 0.00
       23.75 2.00 0.64 5.00 0.00 0.00 0.00
       23.80 2.00 0.64 5.00 0.00 0.00 0.00
       23.85 2.00 0.64 5.00 0.00 0.00 0.00
       23.90 2.00 0.64 5.00 0.00 0.00 0.00
       23.95 2.00 0.64 5.00 0.00 0.00 0.00
       24.00 2.00 0.64 5.00 0.00 0.00 0.00
       24.05 2.00 0.64 5.00 0.00 0.00 0.00
       24.10 2.00 0.64 5.00 0.00 0.00 0.00
       24.15 2.00 0.64 5.00 0.00 0.00 0.00
       24.20 2.00 0.64 5.00 0.00 0.00 0.00
       24.25 2.00 0.64 5.00 0.00 0.00 0.00
       24.30 2.00 0.64 5.00 0.00 0.00 0.00
       24.35 2.00 0.64 5.00 0.00 0.00 0.00
       24.40 2.00 0.64 5.00 0.00 0.00 0.00
       24.45 2.00 0.64 5.00 0.00 0.00 0.00
       24.50 2.00 0.64 5.00 0.00 0.00 0.00
       24.55 2.00 0.64 5.00 0.00 0.00 0.00
       24.60 2.00 0.64 5.00 0.00 0.00 0.00
       24.65 2.00 0.64 5.00 0.00 0.00 0.00
       24.70 2.00 0.64 5.00 0.00 0.00 0.00
       24.75 2.00 0.64 5.00 0.00 0.00 0.00
       24.80 2.00 0.64 5.00 0.00 0.00 0.00
       24.85 2.00 0.64 5.00 0.00 0.00 0.00
       24.90 2.00 0.64 5.00 0.00 0.00 0.00
       24.95 2.00 0.64 5.00 0.00 0.00 0.00
       25.00 2.00 0.64 5.00 0.00 0.00 0.00
       25.05 2.00 0.64 5.00 0.00 0.00 0.00
       25.10 2.00 0.64 5.00 0.00 0.00 0.00
       25.15 2.00 0.64 5.00 0.00 0.00 0.00
       25.20 2.00 0.64 5.00 0.00 0.00 0.00
       25.25 2.00 0.64 5.00 0.00 0.00 0.00
       25.30 2.00 0.64 5.00 0.00 0.00 0.00
       25.35 2.00 0.64 5.00 0.00 0.00 0.00
       25.40 2.00 0.64 5.00 0.00 0.00 0.00
       25.45 2.00 0.64 5.00 0.00 0.00 0.00
       25.50 2.00 0.64 5.00 0.00 0.00 0.00
       25.55 2.00 0.64 5.00 0.00 0.00 0.00
       25.60 2.00 0.64 5.00 0.00 0.00 0.00
       25.65 2.00 0.64 5.00 0.00 0.00 0.00
       25.70 2.00 0.65 5.00 0.00 0.00 0.00
       25.75 2.00 0.65 5.00 0.00 0.00 0.00
       25.80 2.00 0.65 5.00 0.00 0.00 0.00
       25.85 2.00 0.65 5.00 0.00 0.00 0.00
       25.90 2.00 0.65 5.00 0.00 0.00 0.00
       25.95 2.00 0.65 5.00 0.00 0.00 0.00
       26.00 2.00 0.65 5.00 0.00 0.00 0.00
       26.05 2.00 0.65 5.00 0.00 0.00 0.00



       26.10 2.00 0.65 5.00 0.00 0.00 0.00
       26.15 2.00 0.65 5.00 0.00 0.00 0.00
       26.20 2.00 0.65 5.00 0.00 0.00 0.00
       26.25 2.00 0.65 5.00 0.00 0.00 0.00
       26.30 2.00 0.65 5.00 0.00 0.00 0.00
       26.35 2.00 0.65 5.00 0.00 0.00 0.00
       26.40 2.00 0.65 5.00 0.00 0.00 0.00
       26.45 2.00 0.65 5.00 0.00 0.00 0.00
       26.50 2.00 0.65 5.00 0.00 0.00 0.00
       26.55 2.00 0.65 5.00 0.00 0.00 0.00
       26.60 2.00 0.66 5.00 0.00 0.00 0.00
       26.65 2.00 0.66 5.00 0.00 0.00 0.00
       26.70 2.00 0.66 5.00 0.00 0.00 0.00
       26.75 2.00 0.66 5.00 0.00 0.00 0.00
       26.80 2.00 0.66 5.00 0.00 0.00 0.00
       26.85 2.00 0.66 5.00 0.00 0.00 0.00
       26.90 2.00 0.66 5.00 0.00 0.00 0.00
       26.95 2.00 0.66 5.00 0.00 0.00 0.00
       27.00 2.00 0.66 5.00 0.00 0.00 0.00
       27.05 2.00 0.66 5.00 0.00 0.00 0.00
       27.10 2.00 0.66 5.00 0.00 0.00 0.00
       27.15 2.00 0.66 5.00 0.00 0.00 0.00
       27.20 2.00 0.66 5.00 0.00 0.00 0.00
       27.25 2.00 0.66 5.00 0.00 0.00 0.00
       27.30 2.00 0.66 5.00 0.00 0.00 0.00
       27.35 2.00 0.66 5.00 0.00 0.00 0.00
       27.40 2.00 0.66 5.00 0.00 0.00 0.00
       27.45 2.00 0.66 5.00 0.00 0.00 0.00
       27.50 2.00 0.66 5.00 0.00 0.00 0.00
       27.55 2.00 0.67 5.00 0.00 0.00 0.00
       27.60 2.00 0.67 5.00 0.00 0.00 0.00
       27.65 2.00 0.67 5.00 0.00 0.00 0.00
       27.70 2.00 0.67 5.00 0.00 0.00 0.00
       27.75 2.00 0.67 5.00 0.00 0.00 0.00
       27.80 2.00 0.67 5.00 0.00 0.00 0.00
       27.85 2.00 0.67 5.00 0.00 0.00 0.00
       27.90 2.00 0.67 5.00 0.00 0.00 0.00
       27.95 2.00 0.67 5.00 0.00 0.00 0.00
       28.00 2.00 0.67 5.00 0.00 0.00 0.00
       28.05 2.00 0.67 5.00 0.00 0.00 0.00
       28.10 2.00 0.67 5.00 0.00 0.00 0.00
       28.15 2.00 0.67 5.00 0.00 0.00 0.00
       28.20 2.00 0.67 5.00 0.00 0.00 0.00
       28.25 2.00 0.67 5.00 0.00 0.00 0.00
       28.30 2.00 0.67 5.00 0.00 0.00 0.00
       28.35 2.00 0.67 5.00 0.00 0.00 0.00
       28.40 2.00 0.67 5.00 0.00 0.00 0.00
       28.45 2.00 0.67 5.00 0.00 0.00 0.00
       28.50 2.00 0.67 5.00 0.00 0.00 0.00
       28.55 2.00 0.68 5.00 0.00 0.00 0.00



       28.60 2.00 0.68 5.00 0.00 0.00 0.00
       28.65 2.00 0.68 5.00 0.00 0.00 0.00
       28.70 2.00 0.68 5.00 0.00 0.00 0.00
       28.75 2.00 0.68 5.00 0.00 0.00 0.00
       28.80 2.00 0.68 5.00 0.00 0.00 0.00
       28.85 2.00 0.68 5.00 0.00 0.00 0.00
       28.90 2.00 0.68 5.00 0.00 0.00 0.00
       28.95 2.00 0.68 5.00 0.00 0.00 0.00
       29.00 2.00 0.68 5.00 0.00 0.00 0.00
       29.05 2.00 0.68 5.00 0.00 0.00 0.00
       29.10 2.00 0.68 5.00 0.00 0.00 0.00
       29.15 2.00 0.68 5.00 0.00 0.00 0.00
       29.20 2.00 0.68 5.00 0.00 0.00 0.00
       29.25 2.00 0.68 5.00 0.00 0.00 0.00
       29.30 2.00 0.68 5.00 0.00 0.00 0.00
       29.35 2.00 0.68 5.00 0.00 0.00 0.00
       29.40 2.00 0.68 5.00 0.00 0.00 0.00
       29.45 2.00 0.68 5.00 0.00 0.00 0.00
       29.50 2.00 0.68 5.00 0.00 0.00 0.00
       29.55 2.00 0.68 5.00 0.00 0.00 0.00
       29.60 2.00 0.69 5.00 0.00 0.00 0.00
       29.65 2.00 0.69 5.00 0.00 0.00 0.00
       29.70 2.00 0.69 5.00 0.00 0.00 0.00
       29.75 2.00 0.69 5.00 0.00 0.00 0.00
       29.80 2.00 0.69 5.00 0.00 0.00 0.00
       29.85 2.00 0.69 5.00 0.00 0.00 0.00
       29.90 2.00 0.69 5.00 0.00 0.00 0.00
       29.95 2.00 0.69 5.00 0.00 0.00 0.00
       30.00 2.00 0.69 5.00 0.00 0.00 0.00
       30.05 2.00 0.69 5.00 0.00 0.00 0.00
       30.10 2.00 0.69 5.00 0.00 0.00 0.00
       30.15 2.00 0.69 5.00 0.00 0.00 0.00
       30.20 2.00 0.69 5.00 0.00 0.00 0.00
       30.25 2.00 0.69 5.00 0.00 0.00 0.00
       30.30 2.00 0.69 5.00 0.00 0.00 0.00
       30.35 2.00 0.69 5.00 0.00 0.00 0.00
       30.40 2.00 0.69 5.00 0.00 0.00 0.00
       30.45 2.00 0.69 5.00 0.00 0.00 0.00
       30.50 2.00 0.69 5.00 0.00 0.00 0.00
       30.55 2.00 0.69 5.00 0.00 0.00 0.00
       30.60 2.00 0.69 5.00 0.00 0.00 0.00
       30.65 2.00 0.69 5.00 0.00 0.00 0.00
       30.70 2.00 0.69 5.00 0.00 0.00 0.00
       30.75 2.00 0.69 5.00 0.00 0.00 0.00
       30.80 2.00 0.69 5.00 0.00 0.00 0.00
       30.85 2.00 0.69 5.00 0.00 0.00 0.00
       30.90 2.00 0.69 5.00 0.00 0.00 0.00
       30.95 2.00 0.69 5.00 0.00 0.00 0.00
       31.00 2.00 0.69 5.00 0.00 0.00 0.00
       31.05 2.00 0.69 5.00 0.00 0.00 0.00



       31.10 2.00 0.69 5.00 0.00 0.00 0.00
       31.15 2.00 0.69 5.00 0.00 0.00 0.00
       31.20 2.00 0.69 5.00 0.00 0.00 0.00
       31.25 2.00 0.69 5.00 0.00 0.00 0.00
       31.30 2.00 0.69 5.00 0.00 0.00 0.00
       31.35 2.00 0.69 5.00 0.00 0.00 0.00
       31.40 2.00 0.70 5.00 0.00 0.00 0.00
       31.45 2.00 0.70 5.00 0.00 0.00 0.00
       31.50 2.00 0.70 5.00 0.00 0.00 0.00
       31.55 2.00 0.70 5.00 0.00 0.00 0.00
       31.60 2.00 0.70 5.00 0.00 0.00 0.00
       31.65 2.00 0.70 5.00 0.00 0.00 0.00
       31.70 2.00 0.70 5.00 0.00 0.00 0.00
       31.75 2.00 0.70 5.00 0.00 0.00 0.00
       31.80 2.00 0.70 5.00 0.00 0.00 0.00
       31.85 2.00 0.70 5.00 0.00 0.00 0.00
       31.90 2.00 0.70 5.00 0.00 0.00 0.00
       31.95 2.00 0.70 5.00 0.00 0.00 0.00
       32.00 2.00 0.70 5.00 0.00 0.00 0.00
       32.05 2.00 0.70 5.00 0.00 0.00 0.00
       32.10 2.00 0.70 5.00 0.00 0.00 0.00
       32.15 2.00 0.70 5.00 0.00 0.00 0.00
       32.20 2.00 0.70 5.00 0.00 0.00 0.00
       32.25 2.00 0.70 5.00 0.00 0.00 0.00
       32.30 2.00 0.70 5.00 0.00 0.00 0.00
       32.35 2.00 0.70 5.00 0.00 0.00 0.00
       32.40 2.00 0.70 5.00 0.00 0.00 0.00
       32.45 2.00 0.70 5.00 0.00 0.00 0.00
       32.50 2.00 0.70 5.00 0.00 0.00 0.00
       32.55 2.00 0.70 5.00 0.00 0.00 0.00
       32.60 2.00 0.70 5.00 0.00 0.00 0.00
       32.65 2.00 0.70 5.00 0.00 0.00 0.00
       32.70 2.00 0.70 5.00 0.00 0.00 0.00
       32.75 2.00 0.70 5.00 0.00 0.00 0.00
       32.80 2.00 0.70 5.00 0.00 0.00 0.00
       32.85 2.00 0.70 5.00 0.00 0.00 0.00
       32.90 2.00 0.70 5.00 0.00 0.00 0.00
       32.95 2.00 0.70 5.00 0.00 0.00 0.00
       33.00 2.00 0.70 5.00 0.00 0.00 0.00
       33.05 2.00 0.70 5.00 0.00 0.00 0.00
       33.10 2.00 0.70 5.00 0.00 0.00 0.00
       33.15 2.00 0.70 5.00 0.00 0.00 0.00
       33.20 2.00 0.70 5.00 0.00 0.00 0.00
       33.25 2.00 0.70 5.00 0.00 0.00 0.00
       33.30 2.00 0.70 5.00 0.00 0.00 0.00
       33.35 2.00 0.70 5.00 0.00 0.00 0.00
       33.40 2.00 0.70 5.00 0.00 0.00 0.00
       33.45 2.00 0.70 5.00 0.00 0.00 0.00
       33.50 2.00 0.70 5.00 0.00 0.00 0.00
       33.55 2.00 0.70 5.00 0.00 0.00 0.00



       33.60 2.00 0.70 5.00 0.00 0.00 0.00
       33.65 2.00 0.70 5.00 0.00 0.00 0.00
       33.70 2.00 0.70 5.00 0.00 0.00 0.00
       33.75 2.00 0.70 5.00 0.00 0.00 0.00
       33.80 2.00 0.70 5.00 0.00 0.00 0.00
       33.85 2.00 0.70 5.00 0.00 0.00 0.00
       33.90 2.00 0.70 5.00 0.00 0.00 0.00
       33.95 2.00 0.70 5.00 0.00 0.00 0.00
       34.00 2.00 0.70 5.00 0.00 0.00 0.00
       34.05 2.00 0.70 5.00 0.00 0.00 0.00
       34.10 2.00 0.70 5.00 0.00 0.00 0.00
       34.15 2.00 0.70 5.00 0.00 0.00 0.00
       34.20 2.00 0.70 5.00 0.00 0.00 0.00
       34.25 2.00 0.70 5.00 0.00 0.00 0.00
       34.30 2.00 0.70 5.00 0.00 0.00 0.00
       34.35 2.00 0.70 5.00 0.00 0.00 0.00
       34.40 2.00 0.70 5.00 0.00 0.00 0.00
       34.45 2.00 0.70 5.00 0.00 0.00 0.00
       34.50 2.00 0.71 5.00 0.00 0.00 0.00
       34.55 2.00 0.71 5.00 0.00 0.00 0.00
       34.60 2.00 0.71 5.00 0.00 0.00 0.00
       34.65 2.00 0.71 5.00 0.00 0.00 0.00
       34.70 2.00 0.71 5.00 0.00 0.00 0.00
       34.75 2.00 0.71 5.00 0.00 0.00 0.00
       34.80 2.00 0.71 5.00 0.00 0.00 0.00
       34.85 2.00 0.71 5.00 0.00 0.00 0.00
       34.90 2.00 0.71 5.00 0.00 0.00 0.00
       34.95 2.00 0.71 5.00 0.00 0.00 0.00
       35.00 2.00 0.71 5.00 0.00 0.00 0.00
       35.05 2.00 0.71 5.00 0.00 0.00 0.00
       35.10 2.00 0.71 5.00 0.00 0.00 0.00
       35.15 2.00 0.71 5.00 0.00 0.00 0.00
       35.20 2.00 0.71 5.00 0.00 0.00 0.00
       35.25 2.00 0.71 5.00 0.00 0.00 0.00
       35.30 2.00 0.71 5.00 0.00 0.00 0.00
       35.35 2.00 0.71 5.00 0.00 0.00 0.00
       35.40 2.00 0.71 5.00 0.00 0.00 0.00
       35.45 2.00 0.71 5.00 0.00 0.00 0.00
       35.50 2.00 0.71 5.00 0.00 0.00 0.00
       35.55 2.00 0.71 5.00 0.00 0.00 0.00
       35.60 2.00 0.71 5.00 0.00 0.00 0.00
       35.65 2.00 0.71 5.00 0.00 0.00 0.00
       35.70 2.00 0.71 5.00 0.00 0.00 0.00
       35.75 2.00 0.71 5.00 0.00 0.00 0.00
       35.80 2.00 0.71 5.00 0.00 0.00 0.00
       35.85 2.00 0.71 5.00 0.00 0.00 0.00
       35.90 2.00 0.71 5.00 0.00 0.00 0.00
       35.95 2.00 0.71 5.00 0.00 0.00 0.00
       36.00 2.00 0.71 5.00 0.00 0.00 0.00
       36.05 2.00 0.71 5.00 0.00 0.00 0.00



       36.10 2.00 0.71 5.00 0.00 0.00 0.00
       36.15 2.00 0.71 5.00 0.00 0.00 0.00
       36.20 2.00 0.71 5.00 0.00 0.00 0.00
       36.25 2.00 0.71 5.00 0.00 0.00 0.00
       36.30 2.00 0.71 5.00 0.00 0.00 0.00
       36.35 2.00 0.71 5.00 0.00 0.00 0.00
       36.40 2.00 0.71 5.00 0.00 0.00 0.00
       36.45 2.00 0.71 5.00 0.00 0.00 0.00
       36.50 2.00 0.71 5.00 0.00 0.00 0.00
       36.55 2.00 0.71 5.00 0.00 0.00 0.00
       36.60 2.00 0.71 5.00 0.00 0.00 0.00
       36.65 2.00 0.71 5.00 0.00 0.00 0.00
       36.70 2.00 0.71 5.00 0.00 0.00 0.00
       36.75 2.00 0.71 5.00 0.00 0.00 0.00
       36.80 2.00 0.71 5.00 0.00 0.00 0.00
       36.85 2.00 0.71 5.00 0.00 0.00 0.00
       36.90 2.00 0.71 5.00 0.00 0.00 0.00
       36.95 2.00 0.71 5.00 0.00 0.00 0.00
       37.00 2.00 0.71 5.00 0.00 0.00 0.00
       37.05 2.00 0.71 5.00 0.00 0.00 0.00
       37.10 2.00 0.71 5.00 0.00 0.00 0.00
       37.15 2.00 0.71 5.00 0.00 0.00 0.00
       37.20 2.00 0.71 5.00 0.00 0.00 0.00
       37.25 2.00 0.71 5.00 0.00 0.00 0.00
       37.30 2.00 0.71 5.00 0.00 0.00 0.00
       37.35 2.00 0.71 5.00 0.00 0.00 0.00
       37.40 2.00 0.71 5.00 0.00 0.00 0.00
       37.45 2.00 0.71 5.00 0.00 0.00 0.00
       37.50 2.00 0.71 5.00 0.00 0.00 0.00
       37.55 2.00 0.71 5.00 0.00 0.00 0.00
       37.60 2.00 0.71 5.00 0.00 0.00 0.00
       37.65 2.00 0.71 5.00 0.00 0.00 0.00
       37.70 2.00 0.71 5.00 0.00 0.00 0.00
       37.75 2.00 0.71 5.00 0.00 0.00 0.00
       37.80 2.00 0.71 5.00 0.00 0.00 0.00
       37.85 2.00 0.71 5.00 0.00 0.00 0.00
       37.90 2.00 0.71 5.00 0.00 0.00 0.00
       37.95 2.00 0.71 5.00 0.00 0.00 0.00
       38.00 2.00 0.71 5.00 0.00 0.00 0.00
       38.05 2.00 0.71 5.00 0.00 0.00 0.00
       38.10 2.00 0.71 5.00 0.00 0.00 0.00
       38.15 2.00 0.71 5.00 0.00 0.00 0.00
       38.20 2.00 0.71 5.00 0.00 0.00 0.00
       38.25 2.00 0.71 5.00 0.00 0.00 0.00
       38.30 2.00 0.71 5.00 0.00 0.00 0.00
       38.35 2.00 0.71 5.00 0.00 0.00 0.00
       38.40 2.00 0.71 5.00 0.00 0.00 0.00
       38.45 2.00 0.71 5.00 0.00 0.00 0.00
       38.50 2.00 0.71 5.00 0.00 0.00 0.00
       38.55 2.00 0.71 5.00 0.00 0.00 0.00



       38.60 2.00 0.71 5.00 0.00 0.00 0.00
       38.65 2.00 0.71 5.00 0.00 0.00 0.00
       38.70 2.00 0.71 5.00 0.00 0.00 0.00
       38.75 2.00 0.71 5.00 0.00 0.00 0.00
       38.80 2.00 0.71 5.00 0.00 0.00 0.00
       38.85 2.00 0.71 5.00 0.00 0.00 0.00
       38.90 2.00 0.71 5.00 0.00 0.00 0.00
       38.95 2.00 0.71 5.00 0.00 0.00 0.00
       39.00 2.00 0.71 5.00 0.00 0.00 0.00
       39.05 2.00 0.71 5.00 0.00 0.00 0.00
       39.10 2.00 0.71 5.00 0.00 0.00 0.00
       39.15 2.00 0.71 5.00 0.00 0.00 0.00
       39.20 2.00 0.71 5.00 0.00 0.00 0.00
       39.25 2.00 0.71 5.00 0.00 0.00 0.00
       39.30 2.00 0.71 5.00 0.00 0.00 0.00
       39.35 2.00 0.71 5.00 0.00 0.00 0.00
       39.40 2.00 0.71 5.00 0.00 0.00 0.00
       39.45 2.00 0.71 5.00 0.00 0.00 0.00
       39.50 2.00 0.71 5.00 0.00 0.00 0.00
       39.55 2.00 0.71 5.00 0.00 0.00 0.00
       39.60 2.00 0.71 5.00 0.00 0.00 0.00
       39.65 2.00 0.71 5.00 0.00 0.00 0.00
       39.70 2.00 0.71 5.00 0.00 0.00 0.00
       39.75 2.00 0.71 5.00 0.00 0.00 0.00
       39.80 2.00 0.71 5.00 0.00 0.00 0.00
       39.85 2.00 0.71 5.00 0.00 0.00 0.00
       39.90 2.00 0.71 5.00 0.00 0.00 0.00
       39.95 2.00 0.71 5.00 0.00 0.00 0.00
       40.00 2.00 0.71 5.00 0.00 0.00 0.00
       40.05 2.00 0.71 5.00 0.00 0.00 0.00
       40.10 2.00 0.71 5.00 0.00 0.00 0.00
       40.15 2.00 0.71 5.00 0.00 0.00 0.00
       40.20 2.00 0.71 5.00 0.00 0.00 0.00
       40.25 2.00 0.71 5.00 0.00 0.00 0.00
       40.30 2.00 0.71 5.00 0.00 0.00 0.00
       40.35 2.00 0.71 5.00 0.00 0.00 0.00
       40.40 2.00 0.71 5.00 0.00 0.00 0.00
       40.45 2.00 0.71 5.00 0.00 0.00 0.00
       40.50 2.00 0.71 5.00 0.00 0.00 0.00
       40.55 2.00 0.71 5.00 0.00 0.00 0.00
       40.60 2.00 0.71 5.00 0.00 0.00 0.00
       40.65 2.00 0.71 5.00 0.00 0.00 0.00
       40.70 2.00 0.71 5.00 0.00 0.00 0.00
       40.75 2.00 0.71 5.00 0.00 0.00 0.00
       40.80 2.00 0.71 5.00 0.00 0.00 0.00
       40.85 2.00 0.71 5.00 0.00 0.00 0.00
       40.90 2.00 0.71 5.00 0.00 0.00 0.00
       40.95 2.00 0.71 5.00 0.00 0.00 0.00
       41.00 2.00 0.71 5.00 0.00 0.00 0.00
       41.05 2.00 0.71 5.00 0.00 0.00 0.00



       41.10 2.00 0.71 5.00 0.00 0.00 0.00
       41.15 2.00 0.71 5.00 0.00 0.00 0.00
       41.20 2.00 0.71 5.00 0.00 0.00 0.00
       41.25 2.00 0.71 5.00 0.00 0.00 0.00
       41.30 2.00 0.71 5.00 0.00 0.00 0.00
       41.35 2.00 0.71 5.00 0.00 0.00 0.00
       41.40 2.00 0.71 5.00 0.00 0.00 0.00
       41.45 2.00 0.71 5.00 0.00 0.00 0.00
       41.50 2.00 0.71 5.00 0.00 0.00 0.00
       41.55 2.00 0.71 5.00 0.00 0.00 0.00
       41.60 2.00 0.71 5.00 0.00 0.00 0.00
       41.65 2.00 0.71 5.00 0.00 0.00 0.00
       41.70 2.00 0.71 5.00 0.00 0.00 0.00
       41.75 2.00 0.71 5.00 0.00 0.00 0.00
       41.80 2.00 0.71 5.00 0.00 0.00 0.00
       41.85 2.00 0.71 5.00 0.00 0.00 0.00
       41.90 2.00 0.71 5.00 0.00 0.00 0.00
       41.95 2.00 0.71 5.00 0.00 0.00 0.00
       42.00 2.00 0.71 5.00 0.00 0.00 0.00
       42.05 2.00 0.71 5.00 0.00 0.00 0.00
       42.10 2.00 0.71 5.00 0.00 0.00 0.00
       42.15 2.00 0.71 5.00 0.00 0.00 0.00
       42.20 2.00 0.71 5.00 0.00 0.00 0.00
       42.25 2.00 0.71 5.00 0.00 0.00 0.00
       42.30 2.00 0.71 5.00 0.00 0.00 0.00
       42.35 2.00 0.71 5.00 0.00 0.00 0.00
       42.40 2.00 0.71 5.00 0.00 0.00 0.00
       42.45 2.00 0.71 5.00 0.00 0.00 0.00
       42.50 2.00 0.71 5.00 0.00 0.00 0.00
       42.55 2.00 0.71 5.00 0.00 0.00 0.00
       42.60 2.00 0.71 5.00 0.00 0.00 0.00
       42.65 2.00 0.71 5.00 0.00 0.00 0.00
       42.70 2.00 0.71 5.00 0.00 0.00 0.00
       42.75 2.00 0.71 5.00 0.00 0.00 0.00
       42.80 2.00 0.71 5.00 0.00 0.00 0.00
       42.85 2.00 0.71 5.00 0.00 0.00 0.00
       42.90 2.00 0.71 5.00 0.00 0.00 0.00
       42.95 2.00 0.71 5.00 0.00 0.00 0.00
       43.00 2.00 0.71 5.00 0.00 0.00 0.00
       43.05 2.00 0.71 5.00 0.00 0.00 0.00
       43.10 2.00 0.71 5.00 0.00 0.00 0.00
       43.15 2.00 0.71 5.00 0.00 0.00 0.00
       43.20 2.00 0.71 5.00 0.00 0.00 0.00
       43.25 2.00 0.71 5.00 0.00 0.00 0.00
       43.30 2.00 0.71 5.00 0.00 0.00 0.00
       43.35 2.00 0.71 5.00 0.00 0.00 0.00
       43.40 2.00 0.71 5.00 0.00 0.00 0.00
       43.45 2.00 0.71 5.00 0.00 0.00 0.00
       43.50 2.00 0.71 5.00 0.00 0.00 0.00
       43.55 2.00 0.71 5.00 0.00 0.00 0.00



       43.60 2.00 0.71 5.00 0.00 0.00 0.00
       43.65 2.00 0.71 5.00 0.00 0.00 0.00
       43.70 2.00 0.71 5.00 0.00 0.00 0.00
       43.75 2.00 0.71 5.00 0.00 0.00 0.00
       43.80 2.00 0.71 5.00 0.00 0.00 0.00
       43.85 2.00 0.71 5.00 0.00 0.00 0.00
       43.90 2.00 0.71 5.00 0.00 0.00 0.00
       43.95 2.00 0.71 5.00 0.00 0.00 0.00
       44.00 2.00 0.71 5.00 0.00 0.00 0.00
       44.05 2.00 0.71 5.00 0.00 0.00 0.00
       44.10 2.00 0.71 5.00 0.00 0.00 0.00
       44.15 2.00 0.71 5.00 0.00 0.00 0.00
       44.20 2.00 0.71 5.00 0.00 0.00 0.00
       44.25 2.00 0.71 5.00 0.00 0.00 0.00
       44.30 2.00 0.71 5.00 0.00 0.00 0.00
       44.35 2.00 0.71 5.00 0.00 0.00 0.00
       44.40 2.00 0.71 5.00 0.00 0.00 0.00
       44.45 2.00 0.71 5.00 0.00 0.00 0.00
       44.50 2.00 0.71 5.00 0.00 0.00 0.00
       44.55 2.00 0.71 5.00 0.00 0.00 0.00
       44.60 2.00 0.71 5.00 0.00 0.00 0.00
       44.65 2.00 0.71 5.00 0.00 0.00 0.00
       44.70 2.00 0.71 5.00 0.00 0.00 0.00
       44.75 2.00 0.71 5.00 0.00 0.00 0.00
       44.80 2.00 0.71 5.00 0.00 0.00 0.00
       44.85 2.00 0.71 5.00 0.00 0.00 0.00
       44.90 2.00 0.71 5.00 0.00 0.00 0.00
       44.95 2.00 0.71 5.00 0.00 0.00 0.00
       45.00 2.00 0.71 5.00 0.00 0.00 0.00
       45.05 2.00 0.71 5.00 0.00 0.00 0.00
       45.10 2.00 0.71 5.00 0.00 0.00 0.00
       45.15 2.00 0.71 5.00 0.00 0.00 0.00
       45.20 2.00 0.71 5.00 0.00 0.00 0.00
       45.25 2.00 0.71 5.00 0.00 0.00 0.00
       45.30 2.00 0.71 5.00 0.00 0.00 0.00
       45.35 2.00 0.71 5.00 0.00 0.00 0.00
       45.40 2.00 0.71 5.00 0.00 0.00 0.00
       45.45 2.00 0.71 5.00 0.00 0.00 0.00
       45.50 2.00 0.71 5.00 0.00 0.00 0.00
       45.55 2.00 0.71 5.00 0.00 0.00 0.00
       45.60 2.00 0.71 5.00 0.00 0.00 0.00
       45.65 2.00 0.71 5.00 0.00 0.00 0.00
       45.70 2.00 0.71 5.00 0.00 0.00 0.00
       45.75 2.00 0.71 5.00 0.00 0.00 0.00
       45.80 2.00 0.71 5.00 0.00 0.00 0.00
       45.85 2.00 0.71 5.00 0.00 0.00 0.00
       45.90 2.00 0.71 5.00 0.00 0.00 0.00
       45.95 2.00 0.71 5.00 0.00 0.00 0.00
       46.00 2.00 0.71 5.00 0.00 0.00 0.00
       46.05 2.00 0.71 5.00 0.00 0.00 0.00



       46.10 2.00 0.71 5.00 0.00 0.00 0.00
       46.15 2.00 0.71 5.00 0.00 0.00 0.00
       46.20 2.00 0.71 5.00 0.00 0.00 0.00
       46.25 2.00 0.71 5.00 0.00 0.00 0.00
       46.30 2.00 0.71 5.00 0.00 0.00 0.00
       46.35 2.00 0.71 5.00 0.00 0.00 0.00
       46.40 2.00 0.71 5.00 0.00 0.00 0.00
       46.45 2.00 0.71 5.00 0.00 0.00 0.00
       46.50 2.00 0.71 5.00 0.00 0.00 0.00
       46.55 2.00 0.71 5.00 0.00 0.00 0.00
       46.60 2.00 0.71 5.00 0.00 0.00 0.00
       46.65 2.00 0.71 5.00 0.00 0.00 0.00
       46.70 2.00 0.71 5.00 0.00 0.00 0.00
       46.75 2.00 0.71 5.00 0.00 0.00 0.00
       46.80 2.00 0.71 5.00 0.00 0.00 0.00
       46.85 2.00 0.71 5.00 0.00 0.00 0.00
       46.90 2.00 0.71 5.00 0.00 0.00 0.00
       46.95 2.00 0.71 5.00 0.00 0.00 0.00
       47.00 2.00 0.71 5.00 0.00 0.00 0.00
       47.05 2.00 0.71 5.00 0.00 0.00 0.00
       47.10 2.00 0.71 5.00 0.00 0.00 0.00
       47.15 2.00 0.71 5.00 0.00 0.00 0.00
       47.20 2.00 0.71 5.00 0.00 0.00 0.00
       47.25 2.00 0.71 5.00 0.00 0.00 0.00
       47.30 2.00 0.71 5.00 0.00 0.00 0.00
       47.35 2.00 0.71 5.00 0.00 0.00 0.00
       47.40 2.00 0.71 5.00 0.00 0.00 0.00
       47.45 2.00 0.71 5.00 0.00 0.00 0.00
       47.50 2.00 0.71 5.00 0.00 0.00 0.00
       47.55 2.00 0.71 5.00 0.00 0.00 0.00
       47.60 2.00 0.71 5.00 0.00 0.00 0.00
       47.65 2.00 0.71 5.00 0.00 0.00 0.00
       47.70 2.00 0.71 5.00 0.00 0.00 0.00
       47.75 2.00 0.71 5.00 0.00 0.00 0.00
       47.80 2.00 0.71 5.00 0.00 0.00 0.00
       47.85 2.00 0.71 5.00 0.00 0.00 0.00
       47.90 2.00 0.71 5.00 0.00 0.00 0.00
       47.95 2.00 0.71 5.00 0.00 0.00 0.00
       48.00 2.00 0.71 5.00 0.00 0.00 0.00
       48.05 2.00 0.71 5.00 0.00 0.00 0.00
       48.10 2.00 0.71 5.00 0.00 0.00 0.00
       48.15 2.00 0.71 5.00 0.00 0.00 0.00
       48.20 2.00 0.70 5.00 0.00 0.00 0.00
       48.25 2.00 0.70 5.00 0.00 0.00 0.00
       48.30 2.00 0.70 5.00 0.00 0.00 0.00
       48.35 2.00 0.70 5.00 0.00 0.00 0.00
       48.40 2.00 0.70 5.00 0.00 0.00 0.00
       48.45 2.00 0.70 5.00 0.00 0.00 0.00
       48.50 2.00 0.70 5.00 0.00 0.00 0.00
       48.55 2.00 0.70 5.00 0.00 0.00 0.00



       48.60 2.00 0.70 5.00 0.00 0.00 0.00
       48.65 2.00 0.70 5.00 0.00 0.00 0.00
       48.70 2.00 0.70 5.00 0.00 0.00 0.00
       48.75 2.00 0.70 5.00 0.00 0.00 0.00
       48.80 2.00 0.70 5.00 0.00 0.00 0.00
       48.85 2.00 0.70 5.00 0.00 0.00 0.00
       48.90 2.00 0.70 5.00 0.00 0.00 0.00
       48.95 2.00 0.70 5.00 0.00 0.00 0.00
       49.00 2.00 0.70 5.00 0.00 0.00 0.00
       49.05 2.00 0.70 5.00 0.00 0.00 0.00
       49.10 2.00 0.70 5.00 0.00 0.00 0.00
       49.15 2.00 0.70 5.00 0.00 0.00 0.00
       49.20 2.00 0.70 5.00 0.00 0.00 0.00
       49.25 2.00 0.70 5.00 0.00 0.00 0.00
       49.30 2.00 0.70 5.00 0.00 0.00 0.00
       49.35 2.00 0.70 5.00 0.00 0.00 0.00
       49.40 2.00 0.70 5.00 0.00 0.00 0.00
       49.45 2.00 0.70 5.00 0.00 0.00 0.00
       49.50 2.00 0.70 5.00 0.00 0.00 0.00
       49.55 2.00 0.70 5.00 0.00 0.00 0.00
       49.60 2.00 0.70 5.00 0.00 0.00 0.00
       49.65 2.00 0.70 5.00 0.00 0.00 0.00
       49.70 2.00 0.70 5.00 0.00 0.00 0.00
       49.75 2.00 0.70 5.00 0.00 0.00 0.00
       49.80 2.00 0.70 5.00 0.00 0.00 0.00
       49.85 2.00 0.70 5.00 0.00 0.00 0.00
       49.90 2.00 0.70 5.00 0.00 0.00 0.00
       49.95 2.00 0.70 5.00 0.00 0.00 0.00
       50.00 2.00 0.70 5.00 0.00 0.00 0.00
       50.05 2.00 0.70 5.00 0.00 0.00 0.00
       50.10 2.00 0.70 5.00 0.00 0.00 0.00
       50.15 2.00 0.70 5.00 0.00 0.00 0.00
       50.20 2.00 0.70 5.00 0.00 0.00 0.00
       50.25 2.00 0.70 5.00 0.00 0.00 0.00
       50.30 2.00 0.70 5.00 0.00 0.00 0.00
       50.35 2.00 0.70 5.00 0.00 0.00 0.00
       50.40 2.00 0.70 5.00 0.00 0.00 0.00
       50.45 2.00 0.70 5.00 0.00 0.00 0.00
       50.50 2.00 0.70 5.00 0.00 0.00 0.00
       50.55 2.00 0.70 5.00 0.00 0.00 0.00
       50.60 2.00 0.70 5.00 0.00 0.00 0.00
       50.65 2.00 0.70 5.00 0.00 0.00 0.00
       50.70 2.00 0.70 5.00 0.00 0.00 0.00
       50.75 2.00 0.70 5.00 0.00 0.00 0.00
       50.80 2.00 0.70 5.00 0.00 0.00 0.00
       50.85 2.00 0.70 5.00 0.00 0.00 0.00
       50.90 2.00 0.70 5.00 0.00 0.00 0.00
       50.95 2.00 0.70 5.00 0.00 0.00 0.00
       51.00 2.00 0.70 5.00 0.00 0.00 0.00
       51.05 2.00 0.70 5.00 0.00 0.00 0.00



       51.10 2.00 0.70 5.00 0.00 0.00 0.00
       51.15 2.00 0.70 5.00 0.00 0.00 0.00
       51.20 2.00 0.70 5.00 0.00 0.00 0.00
       51.25 2.00 0.70 5.00 0.00 0.00 0.00
       51.30 2.00 0.70 5.00 0.00 0.00 0.00
       51.35 2.00 0.70 5.00 0.00 0.00 0.00
       51.40 2.00 0.70 5.00 0.00 0.00 0.00
       51.45 2.00 0.70 5.00 0.00 0.00 0.00
       51.50 2.00 0.70 5.00 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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 Font: Courier New, Regular, Size 8 is recommended for this report.
   Licensed to ,  6/25/2021 11:14:19 AM

 Input File Name: H:\PROJECTS\11000s\11647 folder, Brewington Ave 
Subdivision, MidPen Housing\Liquifaction\F2_Boring 4.liq
 Title:  SC11647
 Subtitle:  Brewington Ave Subdivision

 Surface Elev.=104
 Hole No.=B‐4
 Depth of Hole= 51.50 ft
 Water Table during Earthquake= 30.00 ft
 Water Table during In‐Situ Testing= 30.00 ft
 Max. Acceleration= 1.04 g
 Earthquake Magnitude= 7.00

 Input Data:
 Surface Elev.=104
 Hole No.=B‐4
 Depth of Hole=51.50 ft
 Water Table during Earthquake= 30.00 ft
 Water Table during In‐Situ Testing= 30.00 ft
 Max. Acceleration=1.04 g
 Earthquake Magnitude=7.00
 No‐Liquefiable Soils:   Based on Analysis

 1. SPT or BPT Calculation.
 2. Settlement Analysis Method: Ishihara / Yoshimine
 3. Fines Correction for Liquefaction: Idriss/Seed
 4. Fine Correction for Settlement: Post Liquefaction
 5. Settlement Calculation in: All zones*
 6. Hammer Energy Ratio,                                   Ce = 1
 7. Borehole Diameter,                                         Cb= 1
 8. Sampling Method,                                          Cs= 1
 9. User request factor of safety (apply to CSR) ,   User= 1
    
 10. Use Curve Smoothing: No
 * Recommended Options



 In‐Situ Test Data:
    Depth SPT gamma Fines
    ft pcf %
 ____________________________________
    0.00 23.00 137.00 23.00
    5.00 13.00 128.00 NoLiq
    10.00 11.00 130.00 NoLiq
    15.00 7.00 124.00 NoLiq
    20.00 9.00 116.00 NoLiq
    25.00 13.00 116.00 NoLiq
    30.00 7.00 122.00 NoLiq
    35.00 7.00 122.00 NoLiq
    40.00 6.00 118.00 NoLiq
    45.00 14.00 127.00 NoLiq
    50.00 12.00 122.00 NoLiq
    51.50 12.00 122.00 NoLiq
 ____________________________________

Output Results:
 Settlement of Saturated Sands=0.00 in.
 Settlement of Unsaturated Sands=0.27 in.
 Total Settlement of Saturated and Unsaturated Sands=0.27 in.
 Differential Settlement=0.133 to 0.176 in.

         Depth CRRm CSRfs F.S. S_sat. S_dry S_all
       ft   in. in. in.
 _______________________________________________________
       0.00 2.39 0.68 5.00 0.00 0.27 0.27
       0.05 2.39 0.68 5.00 0.00 0.27 0.27
       0.10 2.39 0.68 5.00 0.00 0.27 0.27
       0.15 2.39 0.68 5.00 0.00 0.27 0.27
       0.20 2.39 0.68 5.00 0.00 0.27 0.27
       0.25 2.39 0.68 5.00 0.00 0.27 0.27
       0.30 2.39 0.68 5.00 0.00 0.27 0.27
       0.35 2.39 0.68 5.00 0.00 0.27 0.27
       0.40 2.39 0.68 5.00 0.00 0.27 0.27
       0.45 2.39 0.68 5.00 0.00 0.27 0.27
       0.50 2.39 0.68 5.00 0.00 0.27 0.27
       0.55 2.39 0.68 5.00 0.00 0.27 0.27
       0.60 2.39 0.68 5.00 0.00 0.27 0.27
       0.65 2.39 0.68 5.00 0.00 0.27 0.27
       0.70 2.39 0.68 5.00 0.00 0.27 0.27
       0.75 2.39 0.68 5.00 0.00 0.27 0.27
       0.80 2.39 0.68 5.00 0.00 0.27 0.27
       0.85 2.39 0.68 5.00 0.00 0.27 0.27
       0.90 2.39 0.68 5.00 0.00 0.27 0.27
       0.95 2.39 0.68 5.00 0.00 0.26 0.26
       1.00 2.39 0.68 5.00 0.00 0.26 0.26
       1.05 2.39 0.68 5.00 0.00 0.26 0.26
       1.10 2.39 0.68 5.00 0.00 0.26 0.26



       1.15 2.39 0.68 5.00 0.00 0.26 0.26
       1.20 2.39 0.68 5.00 0.00 0.26 0.26
       1.25 2.39 0.68 5.00 0.00 0.26 0.26
       1.30 2.39 0.68 5.00 0.00 0.26 0.26
       1.35 2.39 0.68 5.00 0.00 0.26 0.26
       1.40 2.39 0.68 5.00 0.00 0.26 0.26
       1.45 2.39 0.68 5.00 0.00 0.26 0.26
       1.50 2.39 0.67 5.00 0.00 0.26 0.26
       1.55 2.39 0.67 5.00 0.00 0.26 0.26
       1.60 2.39 0.67 5.00 0.00 0.26 0.26
       1.65 2.39 0.67 5.00 0.00 0.26 0.26
       1.70 2.39 0.67 5.00 0.00 0.26 0.26
       1.75 2.39 0.67 5.00 0.00 0.26 0.26
       1.80 2.39 0.67 5.00 0.00 0.26 0.26
       1.85 2.39 0.67 5.00 0.00 0.26 0.26
       1.90 2.39 0.67 5.00 0.00 0.26 0.26
       1.95 2.39 0.67 5.00 0.00 0.26 0.26
       2.00 2.39 0.67 5.00 0.00 0.26 0.26
       2.05 2.39 0.67 5.00 0.00 0.26 0.26
       2.10 2.39 0.67 5.00 0.00 0.26 0.26
       2.15 2.39 0.67 5.00 0.00 0.25 0.25
       2.20 2.39 0.67 5.00 0.00 0.25 0.25
       2.25 2.39 0.67 5.00 0.00 0.25 0.25
       2.30 2.39 0.67 5.00 0.00 0.25 0.25
       2.35 2.39 0.67 5.00 0.00 0.25 0.25
       2.40 2.39 0.67 5.00 0.00 0.24 0.24
       2.45 2.39 0.67 5.00 0.00 0.24 0.24
       2.50 2.39 0.67 5.00 0.00 0.23 0.23
       2.55 2.39 0.67 5.00 0.00 0.23 0.23
       2.60 2.39 0.67 5.00 0.00 0.22 0.22
       2.65 2.39 0.67 5.00 0.00 0.21 0.21
       2.70 2.39 0.67 5.00 0.00 0.21 0.21
       2.75 2.39 0.67 5.00 0.00 0.20 0.20
       2.80 2.39 0.67 5.00 0.00 0.20 0.20
       2.85 2.39 0.67 5.00 0.00 0.19 0.19
       2.90 2.39 0.67 5.00 0.00 0.18 0.18
       2.95 2.39 0.67 5.00 0.00 0.18 0.18
       3.00 2.39 0.67 5.00 0.00 0.17 0.17
       3.05 2.39 0.67 5.00 0.00 0.17 0.17
       3.10 2.39 0.67 5.00 0.00 0.16 0.16
       3.15 2.39 0.67 5.00 0.00 0.16 0.16
       3.20 2.39 0.67 5.00 0.00 0.15 0.15
       3.25 2.39 0.67 5.00 0.00 0.14 0.14
       3.30 2.39 0.67 5.00 0.00 0.14 0.14
       3.35 2.39 0.67 5.00 0.00 0.13 0.13
       3.40 2.39 0.67 5.00 0.00 0.13 0.13
       3.45 2.39 0.67 5.00 0.00 0.12 0.12
       3.50 2.39 0.67 5.00 0.00 0.11 0.11
       3.55 2.39 0.67 5.00 0.00 0.11 0.11
       3.60 2.39 0.67 5.00 0.00 0.10 0.10



       3.65 2.39 0.67 5.00 0.00 0.10 0.10
       3.70 2.39 0.67 5.00 0.00 0.10 0.10
       3.75 2.39 0.67 5.00 0.00 0.10 0.10
       3.80 2.39 0.67 5.00 0.00 0.10 0.10
       3.85 2.39 0.67 5.00 0.00 0.09 0.09
       3.90 2.39 0.67 5.00 0.00 0.09 0.09
       3.95 2.39 0.67 5.00 0.00 0.09 0.09
       4.00 2.39 0.67 5.00 0.00 0.09 0.09
       4.05 2.39 0.67 5.00 0.00 0.09 0.09
       4.10 2.39 0.67 5.00 0.00 0.08 0.08
       4.15 2.39 0.67 5.00 0.00 0.08 0.08
       4.20 2.39 0.67 5.00 0.00 0.08 0.08
       4.25 2.39 0.67 5.00 0.00 0.08 0.08
       4.30 2.39 0.67 5.00 0.00 0.07 0.07
       4.35 2.39 0.67 5.00 0.00 0.07 0.07
       4.40 2.39 0.67 5.00 0.00 0.07 0.07
       4.45 2.39 0.67 5.00 0.00 0.06 0.06
       4.50 2.39 0.67 5.00 0.00 0.06 0.06
       4.55 2.39 0.67 5.00 0.00 0.05 0.05
       4.60 2.39 0.67 5.00 0.00 0.05 0.05
       4.65 2.39 0.67 5.00 0.00 0.04 0.04
       4.70 2.39 0.67 5.00 0.00 0.04 0.04
       4.75 2.39 0.67 5.00 0.00 0.03 0.03
       4.80 2.39 0.67 5.00 0.00 0.02 0.02
       4.85 2.39 0.67 5.00 0.00 0.02 0.02
       4.90 2.39 0.67 5.00 0.00 0.01 0.01
       4.95 2.39 0.67 5.00 0.00 0.01 0.01
       5.00 2.00 0.67 5.00 0.00 0.00 0.00
       5.05 2.00 0.67 5.00 0.00 0.00 0.00
       5.10 2.00 0.67 5.00 0.00 0.00 0.00
       5.15 2.00 0.67 5.00 0.00 0.00 0.00
       5.20 2.00 0.67 5.00 0.00 0.00 0.00
       5.25 2.00 0.67 5.00 0.00 0.00 0.00
       5.30 2.00 0.67 5.00 0.00 0.00 0.00
       5.35 2.00 0.67 5.00 0.00 0.00 0.00
       5.40 2.00 0.67 5.00 0.00 0.00 0.00
       5.45 2.00 0.67 5.00 0.00 0.00 0.00
       5.50 2.00 0.67 5.00 0.00 0.00 0.00
       5.55 2.00 0.67 5.00 0.00 0.00 0.00
       5.60 2.00 0.67 5.00 0.00 0.00 0.00
       5.65 2.00 0.67 5.00 0.00 0.00 0.00
       5.70 2.00 0.67 5.00 0.00 0.00 0.00
       5.75 2.00 0.67 5.00 0.00 0.00 0.00
       5.80 2.00 0.67 5.00 0.00 0.00 0.00
       5.85 2.00 0.67 5.00 0.00 0.00 0.00
       5.90 2.00 0.67 5.00 0.00 0.00 0.00
       5.95 2.00 0.67 5.00 0.00 0.00 0.00
       6.00 2.00 0.67 5.00 0.00 0.00 0.00
       6.05 2.00 0.67 5.00 0.00 0.00 0.00
       6.10 2.00 0.67 5.00 0.00 0.00 0.00



       6.15 2.00 0.67 5.00 0.00 0.00 0.00
       6.20 2.00 0.67 5.00 0.00 0.00 0.00
       6.25 2.00 0.67 5.00 0.00 0.00 0.00
       6.30 2.00 0.67 5.00 0.00 0.00 0.00
       6.35 2.00 0.67 5.00 0.00 0.00 0.00
       6.40 2.00 0.67 5.00 0.00 0.00 0.00
       6.45 2.00 0.67 5.00 0.00 0.00 0.00
       6.50 2.00 0.67 5.00 0.00 0.00 0.00
       6.55 2.00 0.67 5.00 0.00 0.00 0.00
       6.60 2.00 0.67 5.00 0.00 0.00 0.00
       6.65 2.00 0.67 5.00 0.00 0.00 0.00
       6.70 2.00 0.67 5.00 0.00 0.00 0.00
       6.75 2.00 0.67 5.00 0.00 0.00 0.00
       6.80 2.00 0.67 5.00 0.00 0.00 0.00
       6.85 2.00 0.67 5.00 0.00 0.00 0.00
       6.90 2.00 0.67 5.00 0.00 0.00 0.00
       6.95 2.00 0.67 5.00 0.00 0.00 0.00
       7.00 2.00 0.67 5.00 0.00 0.00 0.00
       7.05 2.00 0.67 5.00 0.00 0.00 0.00
       7.10 2.00 0.67 5.00 0.00 0.00 0.00
       7.15 2.00 0.67 5.00 0.00 0.00 0.00
       7.20 2.00 0.67 5.00 0.00 0.00 0.00
       7.25 2.00 0.67 5.00 0.00 0.00 0.00
       7.30 2.00 0.67 5.00 0.00 0.00 0.00
       7.35 2.00 0.67 5.00 0.00 0.00 0.00
       7.40 2.00 0.67 5.00 0.00 0.00 0.00
       7.45 2.00 0.67 5.00 0.00 0.00 0.00
       7.50 2.00 0.67 5.00 0.00 0.00 0.00
       7.55 2.00 0.67 5.00 0.00 0.00 0.00
       7.60 2.00 0.67 5.00 0.00 0.00 0.00
       7.65 2.00 0.67 5.00 0.00 0.00 0.00
       7.70 2.00 0.67 5.00 0.00 0.00 0.00
       7.75 2.00 0.67 5.00 0.00 0.00 0.00
       7.80 2.00 0.66 5.00 0.00 0.00 0.00
       7.85 2.00 0.66 5.00 0.00 0.00 0.00
       7.90 2.00 0.66 5.00 0.00 0.00 0.00
       7.95 2.00 0.66 5.00 0.00 0.00 0.00
       8.00 2.00 0.66 5.00 0.00 0.00 0.00
       8.05 2.00 0.66 5.00 0.00 0.00 0.00
       8.10 2.00 0.66 5.00 0.00 0.00 0.00
       8.15 2.00 0.66 5.00 0.00 0.00 0.00
       8.20 2.00 0.66 5.00 0.00 0.00 0.00
       8.25 2.00 0.66 5.00 0.00 0.00 0.00
       8.30 2.00 0.66 5.00 0.00 0.00 0.00
       8.35 2.00 0.66 5.00 0.00 0.00 0.00
       8.40 2.00 0.66 5.00 0.00 0.00 0.00
       8.45 2.00 0.66 5.00 0.00 0.00 0.00
       8.50 2.00 0.66 5.00 0.00 0.00 0.00
       8.55 2.00 0.66 5.00 0.00 0.00 0.00
       8.60 2.00 0.66 5.00 0.00 0.00 0.00



       8.65 2.00 0.66 5.00 0.00 0.00 0.00
       8.70 2.00 0.66 5.00 0.00 0.00 0.00
       8.75 2.00 0.66 5.00 0.00 0.00 0.00
       8.80 2.00 0.66 5.00 0.00 0.00 0.00
       8.85 2.00 0.66 5.00 0.00 0.00 0.00
       8.90 2.00 0.66 5.00 0.00 0.00 0.00
       8.95 2.00 0.66 5.00 0.00 0.00 0.00
       9.00 2.00 0.66 5.00 0.00 0.00 0.00
       9.05 2.00 0.66 5.00 0.00 0.00 0.00
       9.10 2.00 0.66 5.00 0.00 0.00 0.00
       9.15 2.00 0.66 5.00 0.00 0.00 0.00
       9.20 2.00 0.66 5.00 0.00 0.00 0.00
       9.25 2.00 0.66 5.00 0.00 0.00 0.00
       9.30 2.00 0.66 5.00 0.00 0.00 0.00
       9.35 2.00 0.66 5.00 0.00 0.00 0.00
       9.40 2.00 0.66 5.00 0.00 0.00 0.00
       9.45 2.00 0.66 5.00 0.00 0.00 0.00
       9.50 2.00 0.66 5.00 0.00 0.00 0.00
       9.55 2.00 0.66 5.00 0.00 0.00 0.00
       9.60 2.00 0.66 5.00 0.00 0.00 0.00
       9.65 2.00 0.66 5.00 0.00 0.00 0.00
       9.70 2.00 0.66 5.00 0.00 0.00 0.00
       9.75 2.00 0.66 5.00 0.00 0.00 0.00
       9.80 2.00 0.66 5.00 0.00 0.00 0.00
       9.85 2.00 0.66 5.00 0.00 0.00 0.00
       9.90 2.00 0.66 5.00 0.00 0.00 0.00
       9.95 2.00 0.66 5.00 0.00 0.00 0.00
       10.00 2.00 0.66 5.00 0.00 0.00 0.00
       10.05 2.00 0.66 5.00 0.00 0.00 0.00
       10.10 2.00 0.66 5.00 0.00 0.00 0.00
       10.15 2.00 0.66 5.00 0.00 0.00 0.00
       10.20 2.00 0.66 5.00 0.00 0.00 0.00
       10.25 2.00 0.66 5.00 0.00 0.00 0.00
       10.30 2.00 0.66 5.00 0.00 0.00 0.00
       10.35 2.00 0.66 5.00 0.00 0.00 0.00
       10.40 2.00 0.66 5.00 0.00 0.00 0.00
       10.45 2.00 0.66 5.00 0.00 0.00 0.00
       10.50 2.00 0.66 5.00 0.00 0.00 0.00
       10.55 2.00 0.66 5.00 0.00 0.00 0.00
       10.60 2.00 0.66 5.00 0.00 0.00 0.00
       10.65 2.00 0.66 5.00 0.00 0.00 0.00
       10.70 2.00 0.66 5.00 0.00 0.00 0.00
       10.75 2.00 0.66 5.00 0.00 0.00 0.00
       10.80 2.00 0.66 5.00 0.00 0.00 0.00
       10.85 2.00 0.66 5.00 0.00 0.00 0.00
       10.90 2.00 0.66 5.00 0.00 0.00 0.00
       10.95 2.00 0.66 5.00 0.00 0.00 0.00
       11.00 2.00 0.66 5.00 0.00 0.00 0.00
       11.05 2.00 0.66 5.00 0.00 0.00 0.00
       11.10 2.00 0.66 5.00 0.00 0.00 0.00



       11.15 2.00 0.66 5.00 0.00 0.00 0.00
       11.20 2.00 0.66 5.00 0.00 0.00 0.00
       11.25 2.00 0.66 5.00 0.00 0.00 0.00
       11.30 2.00 0.66 5.00 0.00 0.00 0.00
       11.35 2.00 0.66 5.00 0.00 0.00 0.00
       11.40 2.00 0.66 5.00 0.00 0.00 0.00
       11.45 2.00 0.66 5.00 0.00 0.00 0.00
       11.50 2.00 0.66 5.00 0.00 0.00 0.00
       11.55 2.00 0.66 5.00 0.00 0.00 0.00
       11.60 2.00 0.66 5.00 0.00 0.00 0.00
       11.65 2.00 0.66 5.00 0.00 0.00 0.00
       11.70 2.00 0.66 5.00 0.00 0.00 0.00
       11.75 2.00 0.66 5.00 0.00 0.00 0.00
       11.80 2.00 0.66 5.00 0.00 0.00 0.00
       11.85 2.00 0.66 5.00 0.00 0.00 0.00
       11.90 2.00 0.66 5.00 0.00 0.00 0.00
       11.95 2.00 0.66 5.00 0.00 0.00 0.00
       12.00 2.00 0.66 5.00 0.00 0.00 0.00
       12.05 2.00 0.66 5.00 0.00 0.00 0.00
       12.10 2.00 0.66 5.00 0.00 0.00 0.00
       12.15 2.00 0.66 5.00 0.00 0.00 0.00
       12.20 2.00 0.66 5.00 0.00 0.00 0.00
       12.25 2.00 0.66 5.00 0.00 0.00 0.00
       12.30 2.00 0.66 5.00 0.00 0.00 0.00
       12.35 2.00 0.66 5.00 0.00 0.00 0.00
       12.40 2.00 0.66 5.00 0.00 0.00 0.00
       12.45 2.00 0.66 5.00 0.00 0.00 0.00
       12.50 2.00 0.66 5.00 0.00 0.00 0.00
       12.55 2.00 0.66 5.00 0.00 0.00 0.00
       12.60 2.00 0.66 5.00 0.00 0.00 0.00
       12.65 2.00 0.66 5.00 0.00 0.00 0.00
       12.70 2.00 0.66 5.00 0.00 0.00 0.00
       12.75 2.00 0.66 5.00 0.00 0.00 0.00
       12.80 2.00 0.66 5.00 0.00 0.00 0.00
       12.85 2.00 0.66 5.00 0.00 0.00 0.00
       12.90 2.00 0.66 5.00 0.00 0.00 0.00
       12.95 2.00 0.66 5.00 0.00 0.00 0.00
       13.00 2.00 0.66 5.00 0.00 0.00 0.00
       13.05 2.00 0.66 5.00 0.00 0.00 0.00
       13.10 2.00 0.66 5.00 0.00 0.00 0.00
       13.15 2.00 0.66 5.00 0.00 0.00 0.00
       13.20 2.00 0.66 5.00 0.00 0.00 0.00
       13.25 2.00 0.66 5.00 0.00 0.00 0.00
       13.30 2.00 0.66 5.00 0.00 0.00 0.00
       13.35 2.00 0.66 5.00 0.00 0.00 0.00
       13.40 2.00 0.66 5.00 0.00 0.00 0.00
       13.45 2.00 0.66 5.00 0.00 0.00 0.00
       13.50 2.00 0.66 5.00 0.00 0.00 0.00
       13.55 2.00 0.66 5.00 0.00 0.00 0.00
       13.60 2.00 0.66 5.00 0.00 0.00 0.00



       13.65 2.00 0.66 5.00 0.00 0.00 0.00
       13.70 2.00 0.66 5.00 0.00 0.00 0.00
       13.75 2.00 0.66 5.00 0.00 0.00 0.00
       13.80 2.00 0.66 5.00 0.00 0.00 0.00
       13.85 2.00 0.66 5.00 0.00 0.00 0.00
       13.90 2.00 0.66 5.00 0.00 0.00 0.00
       13.95 2.00 0.66 5.00 0.00 0.00 0.00
       14.00 2.00 0.66 5.00 0.00 0.00 0.00
       14.05 2.00 0.66 5.00 0.00 0.00 0.00
       14.10 2.00 0.66 5.00 0.00 0.00 0.00
       14.15 2.00 0.65 5.00 0.00 0.00 0.00
       14.20 2.00 0.65 5.00 0.00 0.00 0.00
       14.25 2.00 0.65 5.00 0.00 0.00 0.00
       14.30 2.00 0.65 5.00 0.00 0.00 0.00
       14.35 2.00 0.65 5.00 0.00 0.00 0.00
       14.40 2.00 0.65 5.00 0.00 0.00 0.00
       14.45 2.00 0.65 5.00 0.00 0.00 0.00
       14.50 2.00 0.65 5.00 0.00 0.00 0.00
       14.55 2.00 0.65 5.00 0.00 0.00 0.00
       14.60 2.00 0.65 5.00 0.00 0.00 0.00
       14.65 2.00 0.65 5.00 0.00 0.00 0.00
       14.70 2.00 0.65 5.00 0.00 0.00 0.00
       14.75 2.00 0.65 5.00 0.00 0.00 0.00
       14.80 2.00 0.65 5.00 0.00 0.00 0.00
       14.85 2.00 0.65 5.00 0.00 0.00 0.00
       14.90 2.00 0.65 5.00 0.00 0.00 0.00
       14.95 2.00 0.65 5.00 0.00 0.00 0.00
       15.00 2.00 0.65 5.00 0.00 0.00 0.00
       15.05 2.00 0.65 5.00 0.00 0.00 0.00
       15.10 2.00 0.65 5.00 0.00 0.00 0.00
       15.15 2.00 0.65 5.00 0.00 0.00 0.00
       15.20 2.00 0.65 5.00 0.00 0.00 0.00
       15.25 2.00 0.65 5.00 0.00 0.00 0.00
       15.30 2.00 0.65 5.00 0.00 0.00 0.00
       15.35 2.00 0.65 5.00 0.00 0.00 0.00
       15.40 2.00 0.65 5.00 0.00 0.00 0.00
       15.45 2.00 0.65 5.00 0.00 0.00 0.00
       15.50 2.00 0.65 5.00 0.00 0.00 0.00
       15.55 2.00 0.65 5.00 0.00 0.00 0.00
       15.60 2.00 0.65 5.00 0.00 0.00 0.00
       15.65 2.00 0.65 5.00 0.00 0.00 0.00
       15.70 2.00 0.65 5.00 0.00 0.00 0.00
       15.75 2.00 0.65 5.00 0.00 0.00 0.00
       15.80 2.00 0.65 5.00 0.00 0.00 0.00
       15.85 2.00 0.65 5.00 0.00 0.00 0.00
       15.90 2.00 0.65 5.00 0.00 0.00 0.00
       15.95 2.00 0.65 5.00 0.00 0.00 0.00
       16.00 2.00 0.65 5.00 0.00 0.00 0.00
       16.05 2.00 0.65 5.00 0.00 0.00 0.00
       16.10 2.00 0.65 5.00 0.00 0.00 0.00



       16.15 2.00 0.65 5.00 0.00 0.00 0.00
       16.20 2.00 0.65 5.00 0.00 0.00 0.00
       16.25 2.00 0.65 5.00 0.00 0.00 0.00
       16.30 2.00 0.65 5.00 0.00 0.00 0.00
       16.35 2.00 0.65 5.00 0.00 0.00 0.00
       16.40 2.00 0.65 5.00 0.00 0.00 0.00
       16.45 2.00 0.65 5.00 0.00 0.00 0.00
       16.50 2.00 0.65 5.00 0.00 0.00 0.00
       16.55 2.00 0.65 5.00 0.00 0.00 0.00
       16.60 2.00 0.65 5.00 0.00 0.00 0.00
       16.65 2.00 0.65 5.00 0.00 0.00 0.00
       16.70 2.00 0.65 5.00 0.00 0.00 0.00
       16.75 2.00 0.65 5.00 0.00 0.00 0.00
       16.80 2.00 0.65 5.00 0.00 0.00 0.00
       16.85 2.00 0.65 5.00 0.00 0.00 0.00
       16.90 2.00 0.65 5.00 0.00 0.00 0.00
       16.95 2.00 0.65 5.00 0.00 0.00 0.00
       17.00 2.00 0.65 5.00 0.00 0.00 0.00
       17.05 2.00 0.65 5.00 0.00 0.00 0.00
       17.10 2.00 0.65 5.00 0.00 0.00 0.00
       17.15 2.00 0.65 5.00 0.00 0.00 0.00
       17.20 2.00 0.65 5.00 0.00 0.00 0.00
       17.25 2.00 0.65 5.00 0.00 0.00 0.00
       17.30 2.00 0.65 5.00 0.00 0.00 0.00
       17.35 2.00 0.65 5.00 0.00 0.00 0.00
       17.40 2.00 0.65 5.00 0.00 0.00 0.00
       17.45 2.00 0.65 5.00 0.00 0.00 0.00
       17.50 2.00 0.65 5.00 0.00 0.00 0.00
       17.55 2.00 0.65 5.00 0.00 0.00 0.00
       17.60 2.00 0.65 5.00 0.00 0.00 0.00
       17.65 2.00 0.65 5.00 0.00 0.00 0.00
       17.70 2.00 0.65 5.00 0.00 0.00 0.00
       17.75 2.00 0.65 5.00 0.00 0.00 0.00
       17.80 2.00 0.65 5.00 0.00 0.00 0.00
       17.85 2.00 0.65 5.00 0.00 0.00 0.00
       17.90 2.00 0.65 5.00 0.00 0.00 0.00
       17.95 2.00 0.65 5.00 0.00 0.00 0.00
       18.00 2.00 0.65 5.00 0.00 0.00 0.00
       18.05 2.00 0.65 5.00 0.00 0.00 0.00
       18.10 2.00 0.65 5.00 0.00 0.00 0.00
       18.15 2.00 0.65 5.00 0.00 0.00 0.00
       18.20 2.00 0.65 5.00 0.00 0.00 0.00
       18.25 2.00 0.65 5.00 0.00 0.00 0.00
       18.30 2.00 0.65 5.00 0.00 0.00 0.00
       18.35 2.00 0.65 5.00 0.00 0.00 0.00
       18.40 2.00 0.65 5.00 0.00 0.00 0.00
       18.45 2.00 0.65 5.00 0.00 0.00 0.00
       18.50 2.00 0.65 5.00 0.00 0.00 0.00
       18.55 2.00 0.65 5.00 0.00 0.00 0.00
       18.60 2.00 0.65 5.00 0.00 0.00 0.00



       18.65 2.00 0.65 5.00 0.00 0.00 0.00
       18.70 2.00 0.65 5.00 0.00 0.00 0.00
       18.75 2.00 0.65 5.00 0.00 0.00 0.00
       18.80 2.00 0.65 5.00 0.00 0.00 0.00
       18.85 2.00 0.65 5.00 0.00 0.00 0.00
       18.90 2.00 0.65 5.00 0.00 0.00 0.00
       18.95 2.00 0.65 5.00 0.00 0.00 0.00
       19.00 2.00 0.65 5.00 0.00 0.00 0.00
       19.05 2.00 0.65 5.00 0.00 0.00 0.00
       19.10 2.00 0.65 5.00 0.00 0.00 0.00
       19.15 2.00 0.65 5.00 0.00 0.00 0.00
       19.20 2.00 0.65 5.00 0.00 0.00 0.00
       19.25 2.00 0.65 5.00 0.00 0.00 0.00
       19.30 2.00 0.65 5.00 0.00 0.00 0.00
       19.35 2.00 0.65 5.00 0.00 0.00 0.00
       19.40 2.00 0.65 5.00 0.00 0.00 0.00
       19.45 2.00 0.65 5.00 0.00 0.00 0.00
       19.50 2.00 0.65 5.00 0.00 0.00 0.00
       19.55 2.00 0.65 5.00 0.00 0.00 0.00
       19.60 2.00 0.65 5.00 0.00 0.00 0.00
       19.65 2.00 0.65 5.00 0.00 0.00 0.00
       19.70 2.00 0.65 5.00 0.00 0.00 0.00
       19.75 2.00 0.65 5.00 0.00 0.00 0.00
       19.80 2.00 0.65 5.00 0.00 0.00 0.00
       19.85 2.00 0.65 5.00 0.00 0.00 0.00
       19.90 2.00 0.65 5.00 0.00 0.00 0.00
       19.95 2.00 0.65 5.00 0.00 0.00 0.00
       20.00 2.00 0.65 5.00 0.00 0.00 0.00
       20.05 2.00 0.65 5.00 0.00 0.00 0.00
       20.10 2.00 0.65 5.00 0.00 0.00 0.00
       20.15 2.00 0.65 5.00 0.00 0.00 0.00
       20.20 2.00 0.65 5.00 0.00 0.00 0.00
       20.25 2.00 0.65 5.00 0.00 0.00 0.00
       20.30 2.00 0.65 5.00 0.00 0.00 0.00
       20.35 2.00 0.65 5.00 0.00 0.00 0.00
       20.40 2.00 0.65 5.00 0.00 0.00 0.00
       20.45 2.00 0.65 5.00 0.00 0.00 0.00
       20.50 2.00 0.64 5.00 0.00 0.00 0.00
       20.55 2.00 0.64 5.00 0.00 0.00 0.00
       20.60 2.00 0.64 5.00 0.00 0.00 0.00
       20.65 2.00 0.64 5.00 0.00 0.00 0.00
       20.70 2.00 0.64 5.00 0.00 0.00 0.00
       20.75 2.00 0.64 5.00 0.00 0.00 0.00
       20.80 2.00 0.64 5.00 0.00 0.00 0.00
       20.85 2.00 0.64 5.00 0.00 0.00 0.00
       20.90 2.00 0.64 5.00 0.00 0.00 0.00
       20.95 2.00 0.64 5.00 0.00 0.00 0.00
       21.00 2.00 0.64 5.00 0.00 0.00 0.00
       21.05 2.00 0.64 5.00 0.00 0.00 0.00
       21.10 2.00 0.64 5.00 0.00 0.00 0.00



       21.15 2.00 0.64 5.00 0.00 0.00 0.00
       21.20 2.00 0.64 5.00 0.00 0.00 0.00
       21.25 2.00 0.64 5.00 0.00 0.00 0.00
       21.30 2.00 0.64 5.00 0.00 0.00 0.00
       21.35 2.00 0.64 5.00 0.00 0.00 0.00
       21.40 2.00 0.64 5.00 0.00 0.00 0.00
       21.45 2.00 0.64 5.00 0.00 0.00 0.00
       21.50 2.00 0.64 5.00 0.00 0.00 0.00
       21.55 2.00 0.64 5.00 0.00 0.00 0.00
       21.60 2.00 0.64 5.00 0.00 0.00 0.00
       21.65 2.00 0.64 5.00 0.00 0.00 0.00
       21.70 2.00 0.64 5.00 0.00 0.00 0.00
       21.75 2.00 0.64 5.00 0.00 0.00 0.00
       21.80 2.00 0.64 5.00 0.00 0.00 0.00
       21.85 2.00 0.64 5.00 0.00 0.00 0.00
       21.90 2.00 0.64 5.00 0.00 0.00 0.00
       21.95 2.00 0.64 5.00 0.00 0.00 0.00
       22.00 2.00 0.64 5.00 0.00 0.00 0.00
       22.05 2.00 0.64 5.00 0.00 0.00 0.00
       22.10 2.00 0.64 5.00 0.00 0.00 0.00
       22.15 2.00 0.64 5.00 0.00 0.00 0.00
       22.20 2.00 0.64 5.00 0.00 0.00 0.00
       22.25 2.00 0.64 5.00 0.00 0.00 0.00
       22.30 2.00 0.64 5.00 0.00 0.00 0.00
       22.35 2.00 0.64 5.00 0.00 0.00 0.00
       22.40 2.00 0.64 5.00 0.00 0.00 0.00
       22.45 2.00 0.64 5.00 0.00 0.00 0.00
       22.50 2.00 0.64 5.00 0.00 0.00 0.00
       22.55 2.00 0.64 5.00 0.00 0.00 0.00
       22.60 2.00 0.64 5.00 0.00 0.00 0.00
       22.65 2.00 0.64 5.00 0.00 0.00 0.00
       22.70 2.00 0.64 5.00 0.00 0.00 0.00
       22.75 2.00 0.64 5.00 0.00 0.00 0.00
       22.80 2.00 0.64 5.00 0.00 0.00 0.00
       22.85 2.00 0.64 5.00 0.00 0.00 0.00
       22.90 2.00 0.64 5.00 0.00 0.00 0.00
       22.95 2.00 0.64 5.00 0.00 0.00 0.00
       23.00 2.00 0.64 5.00 0.00 0.00 0.00
       23.05 2.00 0.64 5.00 0.00 0.00 0.00
       23.10 2.00 0.64 5.00 0.00 0.00 0.00
       23.15 2.00 0.64 5.00 0.00 0.00 0.00
       23.20 2.00 0.64 5.00 0.00 0.00 0.00
       23.25 2.00 0.64 5.00 0.00 0.00 0.00
       23.30 2.00 0.64 5.00 0.00 0.00 0.00
       23.35 2.00 0.64 5.00 0.00 0.00 0.00
       23.40 2.00 0.64 5.00 0.00 0.00 0.00
       23.45 2.00 0.64 5.00 0.00 0.00 0.00
       23.50 2.00 0.64 5.00 0.00 0.00 0.00
       23.55 2.00 0.64 5.00 0.00 0.00 0.00
       23.60 2.00 0.64 5.00 0.00 0.00 0.00



       23.65 2.00 0.64 5.00 0.00 0.00 0.00
       23.70 2.00 0.64 5.00 0.00 0.00 0.00
       23.75 2.00 0.64 5.00 0.00 0.00 0.00
       23.80 2.00 0.64 5.00 0.00 0.00 0.00
       23.85 2.00 0.64 5.00 0.00 0.00 0.00
       23.90 2.00 0.64 5.00 0.00 0.00 0.00
       23.95 2.00 0.64 5.00 0.00 0.00 0.00
       24.00 2.00 0.64 5.00 0.00 0.00 0.00
       24.05 2.00 0.64 5.00 0.00 0.00 0.00
       24.10 2.00 0.64 5.00 0.00 0.00 0.00
       24.15 2.00 0.64 5.00 0.00 0.00 0.00
       24.20 2.00 0.64 5.00 0.00 0.00 0.00
       24.25 2.00 0.64 5.00 0.00 0.00 0.00
       24.30 2.00 0.64 5.00 0.00 0.00 0.00
       24.35 2.00 0.64 5.00 0.00 0.00 0.00
       24.40 2.00 0.64 5.00 0.00 0.00 0.00
       24.45 2.00 0.64 5.00 0.00 0.00 0.00
       24.50 2.00 0.64 5.00 0.00 0.00 0.00
       24.55 2.00 0.64 5.00 0.00 0.00 0.00
       24.60 2.00 0.64 5.00 0.00 0.00 0.00
       24.65 2.00 0.64 5.00 0.00 0.00 0.00
       24.70 2.00 0.64 5.00 0.00 0.00 0.00
       24.75 2.00 0.64 5.00 0.00 0.00 0.00
       24.80 2.00 0.64 5.00 0.00 0.00 0.00
       24.85 2.00 0.64 5.00 0.00 0.00 0.00
       24.90 2.00 0.64 5.00 0.00 0.00 0.00
       24.95 2.00 0.64 5.00 0.00 0.00 0.00
       25.00 2.00 0.64 5.00 0.00 0.00 0.00
       25.05 2.00 0.64 5.00 0.00 0.00 0.00
       25.10 2.00 0.64 5.00 0.00 0.00 0.00
       25.15 2.00 0.64 5.00 0.00 0.00 0.00
       25.20 2.00 0.64 5.00 0.00 0.00 0.00
       25.25 2.00 0.64 5.00 0.00 0.00 0.00
       25.30 2.00 0.64 5.00 0.00 0.00 0.00
       25.35 2.00 0.64 5.00 0.00 0.00 0.00
       25.40 2.00 0.64 5.00 0.00 0.00 0.00
       25.45 2.00 0.64 5.00 0.00 0.00 0.00
       25.50 2.00 0.64 5.00 0.00 0.00 0.00
       25.55 2.00 0.64 5.00 0.00 0.00 0.00
       25.60 2.00 0.64 5.00 0.00 0.00 0.00
       25.65 2.00 0.64 5.00 0.00 0.00 0.00
       25.70 2.00 0.64 5.00 0.00 0.00 0.00
       25.75 2.00 0.64 5.00 0.00 0.00 0.00
       25.80 2.00 0.64 5.00 0.00 0.00 0.00
       25.85 2.00 0.64 5.00 0.00 0.00 0.00
       25.90 2.00 0.64 5.00 0.00 0.00 0.00
       25.95 2.00 0.64 5.00 0.00 0.00 0.00
       26.00 2.00 0.64 5.00 0.00 0.00 0.00
       26.05 2.00 0.64 5.00 0.00 0.00 0.00
       26.10 2.00 0.64 5.00 0.00 0.00 0.00



       26.15 2.00 0.64 5.00 0.00 0.00 0.00
       26.20 2.00 0.64 5.00 0.00 0.00 0.00
       26.25 2.00 0.64 5.00 0.00 0.00 0.00
       26.30 2.00 0.64 5.00 0.00 0.00 0.00
       26.35 2.00 0.64 5.00 0.00 0.00 0.00
       26.40 2.00 0.64 5.00 0.00 0.00 0.00
       26.45 2.00 0.64 5.00 0.00 0.00 0.00
       26.50 2.00 0.64 5.00 0.00 0.00 0.00
       26.55 2.00 0.64 5.00 0.00 0.00 0.00
       26.60 2.00 0.64 5.00 0.00 0.00 0.00
       26.65 2.00 0.64 5.00 0.00 0.00 0.00
       26.70 2.00 0.64 5.00 0.00 0.00 0.00
       26.75 2.00 0.64 5.00 0.00 0.00 0.00
       26.80 2.00 0.63 5.00 0.00 0.00 0.00
       26.85 2.00 0.63 5.00 0.00 0.00 0.00
       26.90 2.00 0.63 5.00 0.00 0.00 0.00
       26.95 2.00 0.63 5.00 0.00 0.00 0.00
       27.00 2.00 0.63 5.00 0.00 0.00 0.00
       27.05 2.00 0.63 5.00 0.00 0.00 0.00
       27.10 2.00 0.63 5.00 0.00 0.00 0.00
       27.15 2.00 0.63 5.00 0.00 0.00 0.00
       27.20 2.00 0.63 5.00 0.00 0.00 0.00
       27.25 2.00 0.63 5.00 0.00 0.00 0.00
       27.30 2.00 0.63 5.00 0.00 0.00 0.00
       27.35 2.00 0.63 5.00 0.00 0.00 0.00
       27.40 2.00 0.63 5.00 0.00 0.00 0.00
       27.45 2.00 0.63 5.00 0.00 0.00 0.00
       27.50 2.00 0.63 5.00 0.00 0.00 0.00
       27.55 2.00 0.63 5.00 0.00 0.00 0.00
       27.60 2.00 0.63 5.00 0.00 0.00 0.00
       27.65 2.00 0.63 5.00 0.00 0.00 0.00
       27.70 2.00 0.63 5.00 0.00 0.00 0.00
       27.75 2.00 0.63 5.00 0.00 0.00 0.00
       27.80 2.00 0.63 5.00 0.00 0.00 0.00
       27.85 2.00 0.63 5.00 0.00 0.00 0.00
       27.90 2.00 0.63 5.00 0.00 0.00 0.00
       27.95 2.00 0.63 5.00 0.00 0.00 0.00
       28.00 2.00 0.63 5.00 0.00 0.00 0.00
       28.05 2.00 0.63 5.00 0.00 0.00 0.00
       28.10 2.00 0.63 5.00 0.00 0.00 0.00
       28.15 2.00 0.63 5.00 0.00 0.00 0.00
       28.20 2.00 0.63 5.00 0.00 0.00 0.00
       28.25 2.00 0.63 5.00 0.00 0.00 0.00
       28.30 2.00 0.63 5.00 0.00 0.00 0.00
       28.35 2.00 0.63 5.00 0.00 0.00 0.00
       28.40 2.00 0.63 5.00 0.00 0.00 0.00
       28.45 2.00 0.63 5.00 0.00 0.00 0.00
       28.50 2.00 0.63 5.00 0.00 0.00 0.00
       28.55 2.00 0.63 5.00 0.00 0.00 0.00
       28.60 2.00 0.63 5.00 0.00 0.00 0.00



       28.65 2.00 0.63 5.00 0.00 0.00 0.00
       28.70 2.00 0.63 5.00 0.00 0.00 0.00
       28.75 2.00 0.63 5.00 0.00 0.00 0.00
       28.80 2.00 0.63 5.00 0.00 0.00 0.00
       28.85 2.00 0.63 5.00 0.00 0.00 0.00
       28.90 2.00 0.63 5.00 0.00 0.00 0.00
       28.95 2.00 0.63 5.00 0.00 0.00 0.00
       29.00 2.00 0.63 5.00 0.00 0.00 0.00
       29.05 2.00 0.63 5.00 0.00 0.00 0.00
       29.10 2.00 0.63 5.00 0.00 0.00 0.00
       29.15 2.00 0.63 5.00 0.00 0.00 0.00
       29.20 2.00 0.63 5.00 0.00 0.00 0.00
       29.25 2.00 0.63 5.00 0.00 0.00 0.00
       29.30 2.00 0.63 5.00 0.00 0.00 0.00
       29.35 2.00 0.63 5.00 0.00 0.00 0.00
       29.40 2.00 0.63 5.00 0.00 0.00 0.00
       29.45 2.00 0.63 5.00 0.00 0.00 0.00
       29.50 2.00 0.63 5.00 0.00 0.00 0.00
       29.55 2.00 0.63 5.00 0.00 0.00 0.00
       29.60 2.00 0.63 5.00 0.00 0.00 0.00
       29.65 2.00 0.63 5.00 0.00 0.00 0.00
       29.70 2.00 0.63 5.00 0.00 0.00 0.00
       29.75 2.00 0.63 5.00 0.00 0.00 0.00
       29.80 2.00 0.63 5.00 0.00 0.00 0.00
       29.85 2.00 0.63 5.00 0.00 0.00 0.00
       29.90 2.00 0.63 5.00 0.00 0.00 0.00
       29.95 2.00 0.63 5.00 0.00 0.00 0.00
       30.00 2.00 0.63 5.00 0.00 0.00 0.00
       30.05 2.00 0.63 5.00 0.00 0.00 0.00
       30.10 2.00 0.63 5.00 0.00 0.00 0.00
       30.15 2.00 0.63 5.00 0.00 0.00 0.00
       30.20 2.00 0.63 5.00 0.00 0.00 0.00
       30.25 2.00 0.63 5.00 0.00 0.00 0.00
       30.30 2.00 0.63 5.00 0.00 0.00 0.00
       30.35 2.00 0.63 5.00 0.00 0.00 0.00
       30.40 2.00 0.63 5.00 0.00 0.00 0.00
       30.45 2.00 0.63 5.00 0.00 0.00 0.00
       30.50 2.00 0.63 5.00 0.00 0.00 0.00
       30.55 2.00 0.63 5.00 0.00 0.00 0.00
       30.60 2.00 0.63 5.00 0.00 0.00 0.00
       30.65 2.00 0.63 5.00 0.00 0.00 0.00
       30.70 2.00 0.63 5.00 0.00 0.00 0.00
       30.75 2.00 0.63 5.00 0.00 0.00 0.00
       30.80 2.00 0.63 5.00 0.00 0.00 0.00
       30.85 2.00 0.63 5.00 0.00 0.00 0.00
       30.90 2.00 0.63 5.00 0.00 0.00 0.00
       30.95 2.00 0.63 5.00 0.00 0.00 0.00
       31.00 2.00 0.63 5.00 0.00 0.00 0.00
       31.05 2.00 0.63 5.00 0.00 0.00 0.00
       31.10 2.00 0.63 5.00 0.00 0.00 0.00



       31.15 2.00 0.63 5.00 0.00 0.00 0.00
       31.20 2.00 0.63 5.00 0.00 0.00 0.00
       31.25 2.00 0.64 5.00 0.00 0.00 0.00
       31.30 2.00 0.64 5.00 0.00 0.00 0.00
       31.35 2.00 0.64 5.00 0.00 0.00 0.00
       31.40 2.00 0.64 5.00 0.00 0.00 0.00
       31.45 2.00 0.64 5.00 0.00 0.00 0.00
       31.50 2.00 0.64 5.00 0.00 0.00 0.00
       31.55 2.00 0.64 5.00 0.00 0.00 0.00
       31.60 2.00 0.64 5.00 0.00 0.00 0.00
       31.65 2.00 0.64 5.00 0.00 0.00 0.00
       31.70 2.00 0.64 5.00 0.00 0.00 0.00
       31.75 2.00 0.64 5.00 0.00 0.00 0.00
       31.80 2.00 0.64 5.00 0.00 0.00 0.00
       31.85 2.00 0.64 5.00 0.00 0.00 0.00
       31.90 2.00 0.64 5.00 0.00 0.00 0.00
       31.95 2.00 0.64 5.00 0.00 0.00 0.00
       32.00 2.00 0.64 5.00 0.00 0.00 0.00
       32.05 2.00 0.64 5.00 0.00 0.00 0.00
       32.10 2.00 0.64 5.00 0.00 0.00 0.00
       32.15 2.00 0.64 5.00 0.00 0.00 0.00
       32.20 2.00 0.64 5.00 0.00 0.00 0.00
       32.25 2.00 0.64 5.00 0.00 0.00 0.00
       32.30 2.00 0.64 5.00 0.00 0.00 0.00
       32.35 2.00 0.64 5.00 0.00 0.00 0.00
       32.40 2.00 0.64 5.00 0.00 0.00 0.00
       32.45 2.00 0.64 5.00 0.00 0.00 0.00
       32.50 2.00 0.64 5.00 0.00 0.00 0.00
       32.55 2.00 0.64 5.00 0.00 0.00 0.00
       32.60 2.00 0.64 5.00 0.00 0.00 0.00
       32.65 2.00 0.64 5.00 0.00 0.00 0.00
       32.70 2.00 0.64 5.00 0.00 0.00 0.00
       32.75 2.00 0.64 5.00 0.00 0.00 0.00
       32.80 2.00 0.64 5.00 0.00 0.00 0.00
       32.85 2.00 0.64 5.00 0.00 0.00 0.00
       32.90 2.00 0.64 5.00 0.00 0.00 0.00
       32.95 2.00 0.64 5.00 0.00 0.00 0.00
       33.00 2.00 0.64 5.00 0.00 0.00 0.00
       33.05 2.00 0.64 5.00 0.00 0.00 0.00
       33.10 2.00 0.64 5.00 0.00 0.00 0.00
       33.15 2.00 0.64 5.00 0.00 0.00 0.00
       33.20 2.00 0.64 5.00 0.00 0.00 0.00
       33.25 2.00 0.64 5.00 0.00 0.00 0.00
       33.30 2.00 0.64 5.00 0.00 0.00 0.00
       33.35 2.00 0.64 5.00 0.00 0.00 0.00
       33.40 2.00 0.64 5.00 0.00 0.00 0.00
       33.45 2.00 0.64 5.00 0.00 0.00 0.00
       33.50 2.00 0.64 5.00 0.00 0.00 0.00
       33.55 2.00 0.64 5.00 0.00 0.00 0.00
       33.60 2.00 0.64 5.00 0.00 0.00 0.00



       33.65 2.00 0.64 5.00 0.00 0.00 0.00
       33.70 2.00 0.64 5.00 0.00 0.00 0.00
       33.75 2.00 0.64 5.00 0.00 0.00 0.00
       33.80 2.00 0.64 5.00 0.00 0.00 0.00
       33.85 2.00 0.64 5.00 0.00 0.00 0.00
       33.90 2.00 0.64 5.00 0.00 0.00 0.00
       33.95 2.00 0.65 5.00 0.00 0.00 0.00
       34.00 2.00 0.65 5.00 0.00 0.00 0.00
       34.05 2.00 0.65 5.00 0.00 0.00 0.00
       34.10 2.00 0.65 5.00 0.00 0.00 0.00
       34.15 2.00 0.65 5.00 0.00 0.00 0.00
       34.20 2.00 0.65 5.00 0.00 0.00 0.00
       34.25 2.00 0.65 5.00 0.00 0.00 0.00
       34.30 2.00 0.65 5.00 0.00 0.00 0.00
       34.35 2.00 0.65 5.00 0.00 0.00 0.00
       34.40 2.00 0.65 5.00 0.00 0.00 0.00
       34.45 2.00 0.65 5.00 0.00 0.00 0.00
       34.50 2.00 0.65 5.00 0.00 0.00 0.00
       34.55 2.00 0.65 5.00 0.00 0.00 0.00
       34.60 2.00 0.65 5.00 0.00 0.00 0.00
       34.65 2.00 0.65 5.00 0.00 0.00 0.00
       34.70 2.00 0.65 5.00 0.00 0.00 0.00
       34.75 2.00 0.65 5.00 0.00 0.00 0.00
       34.80 2.00 0.65 5.00 0.00 0.00 0.00
       34.85 2.00 0.65 5.00 0.00 0.00 0.00
       34.90 2.00 0.65 5.00 0.00 0.00 0.00
       34.95 2.00 0.65 5.00 0.00 0.00 0.00
       35.00 2.00 0.65 5.00 0.00 0.00 0.00
       35.05 2.00 0.65 5.00 0.00 0.00 0.00
       35.10 2.00 0.65 5.00 0.00 0.00 0.00
       35.15 2.00 0.65 5.00 0.00 0.00 0.00
       35.20 2.00 0.65 5.00 0.00 0.00 0.00
       35.25 2.00 0.65 5.00 0.00 0.00 0.00
       35.30 2.00 0.65 5.00 0.00 0.00 0.00
       35.35 2.00 0.65 5.00 0.00 0.00 0.00
       35.40 2.00 0.65 5.00 0.00 0.00 0.00
       35.45 2.00 0.65 5.00 0.00 0.00 0.00
       35.50 2.00 0.65 5.00 0.00 0.00 0.00
       35.55 2.00 0.65 5.00 0.00 0.00 0.00
       35.60 2.00 0.65 5.00 0.00 0.00 0.00
       35.65 2.00 0.65 5.00 0.00 0.00 0.00
       35.70 2.00 0.65 5.00 0.00 0.00 0.00
       35.75 2.00 0.65 5.00 0.00 0.00 0.00
       35.80 2.00 0.65 5.00 0.00 0.00 0.00
       35.85 2.00 0.65 5.00 0.00 0.00 0.00
       35.90 2.00 0.65 5.00 0.00 0.00 0.00
       35.95 2.00 0.65 5.00 0.00 0.00 0.00
       36.00 2.00 0.65 5.00 0.00 0.00 0.00
       36.05 2.00 0.65 5.00 0.00 0.00 0.00
       36.10 2.00 0.65 5.00 0.00 0.00 0.00



       36.15 2.00 0.65 5.00 0.00 0.00 0.00
       36.20 2.00 0.65 5.00 0.00 0.00 0.00
       36.25 2.00 0.65 5.00 0.00 0.00 0.00
       36.30 2.00 0.65 5.00 0.00 0.00 0.00
       36.35 2.00 0.65 5.00 0.00 0.00 0.00
       36.40 2.00 0.65 5.00 0.00 0.00 0.00
       36.45 2.00 0.65 5.00 0.00 0.00 0.00
       36.50 2.00 0.65 5.00 0.00 0.00 0.00
       36.55 2.00 0.65 5.00 0.00 0.00 0.00
       36.60 2.00 0.65 5.00 0.00 0.00 0.00
       36.65 2.00 0.65 5.00 0.00 0.00 0.00
       36.70 2.00 0.65 5.00 0.00 0.00 0.00
       36.75 2.00 0.65 5.00 0.00 0.00 0.00
       36.80 2.00 0.65 5.00 0.00 0.00 0.00
       36.85 2.00 0.65 5.00 0.00 0.00 0.00
       36.90 2.00 0.65 5.00 0.00 0.00 0.00
       36.95 2.00 0.65 5.00 0.00 0.00 0.00
       37.00 2.00 0.65 5.00 0.00 0.00 0.00
       37.05 2.00 0.65 5.00 0.00 0.00 0.00
       37.10 2.00 0.65 5.00 0.00 0.00 0.00
       37.15 2.00 0.65 5.00 0.00 0.00 0.00
       37.20 2.00 0.65 5.00 0.00 0.00 0.00
       37.25 2.00 0.65 5.00 0.00 0.00 0.00
       37.30 2.00 0.65 5.00 0.00 0.00 0.00
       37.35 2.00 0.65 5.00 0.00 0.00 0.00
       37.40 2.00 0.65 5.00 0.00 0.00 0.00
       37.45 2.00 0.65 5.00 0.00 0.00 0.00
       37.50 2.00 0.65 5.00 0.00 0.00 0.00
       37.55 2.00 0.65 5.00 0.00 0.00 0.00
       37.60 2.00 0.65 5.00 0.00 0.00 0.00
       37.65 2.00 0.65 5.00 0.00 0.00 0.00
       37.70 2.00 0.65 5.00 0.00 0.00 0.00
       37.75 2.00 0.65 5.00 0.00 0.00 0.00
       37.80 2.00 0.65 5.00 0.00 0.00 0.00
       37.85 2.00 0.65 5.00 0.00 0.00 0.00
       37.90 2.00 0.65 5.00 0.00 0.00 0.00
       37.95 2.00 0.65 5.00 0.00 0.00 0.00
       38.00 2.00 0.65 5.00 0.00 0.00 0.00
       38.05 2.00 0.65 5.00 0.00 0.00 0.00
       38.10 2.00 0.65 5.00 0.00 0.00 0.00
       38.15 2.00 0.65 5.00 0.00 0.00 0.00
       38.20 2.00 0.65 5.00 0.00 0.00 0.00
       38.25 2.00 0.65 5.00 0.00 0.00 0.00
       38.30 2.00 0.65 5.00 0.00 0.00 0.00
       38.35 2.00 0.65 5.00 0.00 0.00 0.00
       38.40 2.00 0.65 5.00 0.00 0.00 0.00
       38.45 2.00 0.65 5.00 0.00 0.00 0.00
       38.50 2.00 0.66 5.00 0.00 0.00 0.00
       38.55 2.00 0.66 5.00 0.00 0.00 0.00
       38.60 2.00 0.66 5.00 0.00 0.00 0.00



       38.65 2.00 0.66 5.00 0.00 0.00 0.00
       38.70 2.00 0.66 5.00 0.00 0.00 0.00
       38.75 2.00 0.66 5.00 0.00 0.00 0.00
       38.80 2.00 0.66 5.00 0.00 0.00 0.00
       38.85 2.00 0.66 5.00 0.00 0.00 0.00
       38.90 2.00 0.66 5.00 0.00 0.00 0.00
       38.95 2.00 0.66 5.00 0.00 0.00 0.00
       39.00 2.00 0.66 5.00 0.00 0.00 0.00
       39.05 2.00 0.66 5.00 0.00 0.00 0.00
       39.10 2.00 0.66 5.00 0.00 0.00 0.00
       39.15 2.00 0.66 5.00 0.00 0.00 0.00
       39.20 2.00 0.66 5.00 0.00 0.00 0.00
       39.25 2.00 0.66 5.00 0.00 0.00 0.00
       39.30 2.00 0.66 5.00 0.00 0.00 0.00
       39.35 2.00 0.66 5.00 0.00 0.00 0.00
       39.40 2.00 0.66 5.00 0.00 0.00 0.00
       39.45 2.00 0.66 5.00 0.00 0.00 0.00
       39.50 2.00 0.66 5.00 0.00 0.00 0.00
       39.55 2.00 0.66 5.00 0.00 0.00 0.00
       39.60 2.00 0.66 5.00 0.00 0.00 0.00
       39.65 2.00 0.66 5.00 0.00 0.00 0.00
       39.70 2.00 0.66 5.00 0.00 0.00 0.00
       39.75 2.00 0.66 5.00 0.00 0.00 0.00
       39.80 2.00 0.66 5.00 0.00 0.00 0.00
       39.85 2.00 0.66 5.00 0.00 0.00 0.00
       39.90 2.00 0.66 5.00 0.00 0.00 0.00
       39.95 2.00 0.66 5.00 0.00 0.00 0.00
       40.00 2.00 0.66 5.00 0.00 0.00 0.00
       40.05 2.00 0.66 5.00 0.00 0.00 0.00
       40.10 2.00 0.66 5.00 0.00 0.00 0.00
       40.15 2.00 0.66 5.00 0.00 0.00 0.00
       40.20 2.00 0.66 5.00 0.00 0.00 0.00
       40.25 2.00 0.66 5.00 0.00 0.00 0.00
       40.30 2.00 0.66 5.00 0.00 0.00 0.00
       40.35 2.00 0.66 5.00 0.00 0.00 0.00
       40.40 2.00 0.66 5.00 0.00 0.00 0.00
       40.45 2.00 0.66 5.00 0.00 0.00 0.00
       40.50 2.00 0.66 5.00 0.00 0.00 0.00
       40.55 2.00 0.66 5.00 0.00 0.00 0.00
       40.60 2.00 0.66 5.00 0.00 0.00 0.00
       40.65 2.00 0.66 5.00 0.00 0.00 0.00
       40.70 2.00 0.66 5.00 0.00 0.00 0.00
       40.75 2.00 0.66 5.00 0.00 0.00 0.00
       40.80 2.00 0.66 5.00 0.00 0.00 0.00
       40.85 2.00 0.66 5.00 0.00 0.00 0.00
       40.90 2.00 0.66 5.00 0.00 0.00 0.00
       40.95 2.00 0.66 5.00 0.00 0.00 0.00
       41.00 2.00 0.66 5.00 0.00 0.00 0.00
       41.05 2.00 0.66 5.00 0.00 0.00 0.00
       41.10 2.00 0.66 5.00 0.00 0.00 0.00



       41.15 2.00 0.66 5.00 0.00 0.00 0.00
       41.20 2.00 0.66 5.00 0.00 0.00 0.00
       41.25 2.00 0.66 5.00 0.00 0.00 0.00
       41.30 2.00 0.66 5.00 0.00 0.00 0.00
       41.35 2.00 0.66 5.00 0.00 0.00 0.00
       41.40 2.00 0.66 5.00 0.00 0.00 0.00
       41.45 2.00 0.66 5.00 0.00 0.00 0.00
       41.50 2.00 0.66 5.00 0.00 0.00 0.00
       41.55 2.00 0.66 5.00 0.00 0.00 0.00
       41.60 2.00 0.66 5.00 0.00 0.00 0.00
       41.65 2.00 0.66 5.00 0.00 0.00 0.00
       41.70 2.00 0.66 5.00 0.00 0.00 0.00
       41.75 2.00 0.66 5.00 0.00 0.00 0.00
       41.80 2.00 0.66 5.00 0.00 0.00 0.00
       41.85 2.00 0.66 5.00 0.00 0.00 0.00
       41.90 2.00 0.66 5.00 0.00 0.00 0.00
       41.95 2.00 0.66 5.00 0.00 0.00 0.00
       42.00 2.00 0.66 5.00 0.00 0.00 0.00
       42.05 2.00 0.66 5.00 0.00 0.00 0.00
       42.10 2.00 0.66 5.00 0.00 0.00 0.00
       42.15 2.00 0.66 5.00 0.00 0.00 0.00
       42.20 2.00 0.66 5.00 0.00 0.00 0.00
       42.25 2.00 0.66 5.00 0.00 0.00 0.00
       42.30 2.00 0.66 5.00 0.00 0.00 0.00
       42.35 2.00 0.66 5.00 0.00 0.00 0.00
       42.40 2.00 0.66 5.00 0.00 0.00 0.00
       42.45 2.00 0.66 5.00 0.00 0.00 0.00
       42.50 2.00 0.66 5.00 0.00 0.00 0.00
       42.55 2.00 0.66 5.00 0.00 0.00 0.00
       42.60 2.00 0.66 5.00 0.00 0.00 0.00
       42.65 2.00 0.66 5.00 0.00 0.00 0.00
       42.70 2.00 0.66 5.00 0.00 0.00 0.00
       42.75 2.00 0.66 5.00 0.00 0.00 0.00
       42.80 2.00 0.66 5.00 0.00 0.00 0.00
       42.85 2.00 0.66 5.00 0.00 0.00 0.00
       42.90 2.00 0.66 5.00 0.00 0.00 0.00
       42.95 2.00 0.66 5.00 0.00 0.00 0.00
       43.00 2.00 0.66 5.00 0.00 0.00 0.00
       43.05 2.00 0.66 5.00 0.00 0.00 0.00
       43.10 2.00 0.66 5.00 0.00 0.00 0.00
       43.15 2.00 0.66 5.00 0.00 0.00 0.00
       43.20 2.00 0.66 5.00 0.00 0.00 0.00
       43.25 2.00 0.66 5.00 0.00 0.00 0.00
       43.30 2.00 0.66 5.00 0.00 0.00 0.00
       43.35 2.00 0.66 5.00 0.00 0.00 0.00
       43.40 2.00 0.66 5.00 0.00 0.00 0.00
       43.45 2.00 0.66 5.00 0.00 0.00 0.00
       43.50 2.00 0.66 5.00 0.00 0.00 0.00
       43.55 2.00 0.66 5.00 0.00 0.00 0.00
       43.60 2.00 0.66 5.00 0.00 0.00 0.00



       43.65 2.00 0.66 5.00 0.00 0.00 0.00
       43.70 2.00 0.66 5.00 0.00 0.00 0.00
       43.75 2.00 0.66 5.00 0.00 0.00 0.00
       43.80 2.00 0.66 5.00 0.00 0.00 0.00
       43.85 2.00 0.66 5.00 0.00 0.00 0.00
       43.90 2.00 0.66 5.00 0.00 0.00 0.00
       43.95 2.00 0.66 5.00 0.00 0.00 0.00
       44.00 2.00 0.66 5.00 0.00 0.00 0.00
       44.05 2.00 0.66 5.00 0.00 0.00 0.00
       44.10 2.00 0.66 5.00 0.00 0.00 0.00
       44.15 2.00 0.66 5.00 0.00 0.00 0.00
       44.20 2.00 0.66 5.00 0.00 0.00 0.00
       44.25 2.00 0.66 5.00 0.00 0.00 0.00
       44.30 2.00 0.66 5.00 0.00 0.00 0.00
       44.35 2.00 0.66 5.00 0.00 0.00 0.00
       44.40 2.00 0.66 5.00 0.00 0.00 0.00
       44.45 2.00 0.66 5.00 0.00 0.00 0.00
       44.50 2.00 0.66 5.00 0.00 0.00 0.00
       44.55 2.00 0.66 5.00 0.00 0.00 0.00
       44.60 2.00 0.66 5.00 0.00 0.00 0.00
       44.65 2.00 0.66 5.00 0.00 0.00 0.00
       44.70 2.00 0.66 5.00 0.00 0.00 0.00
       44.75 2.00 0.66 5.00 0.00 0.00 0.00
       44.80 2.00 0.66 5.00 0.00 0.00 0.00
       44.85 2.00 0.66 5.00 0.00 0.00 0.00
       44.90 2.00 0.66 5.00 0.00 0.00 0.00
       44.95 2.00 0.66 5.00 0.00 0.00 0.00
       45.00 2.00 0.66 5.00 0.00 0.00 0.00
       45.05 2.00 0.66 5.00 0.00 0.00 0.00
       45.10 2.00 0.66 5.00 0.00 0.00 0.00
       45.15 2.00 0.66 5.00 0.00 0.00 0.00
       45.20 2.00 0.66 5.00 0.00 0.00 0.00
       45.25 2.00 0.66 5.00 0.00 0.00 0.00
       45.30 2.00 0.66 5.00 0.00 0.00 0.00
       45.35 2.00 0.66 5.00 0.00 0.00 0.00
       45.40 2.00 0.66 5.00 0.00 0.00 0.00
       45.45 2.00 0.66 5.00 0.00 0.00 0.00
       45.50 2.00 0.66 5.00 0.00 0.00 0.00
       45.55 2.00 0.66 5.00 0.00 0.00 0.00
       45.60 2.00 0.66 5.00 0.00 0.00 0.00
       45.65 2.00 0.66 5.00 0.00 0.00 0.00
       45.70 2.00 0.66 5.00 0.00 0.00 0.00
       45.75 2.00 0.66 5.00 0.00 0.00 0.00
       45.80 2.00 0.66 5.00 0.00 0.00 0.00
       45.85 2.00 0.66 5.00 0.00 0.00 0.00
       45.90 2.00 0.66 5.00 0.00 0.00 0.00
       45.95 2.00 0.66 5.00 0.00 0.00 0.00
       46.00 2.00 0.66 5.00 0.00 0.00 0.00
       46.05 2.00 0.66 5.00 0.00 0.00 0.00
       46.10 2.00 0.66 5.00 0.00 0.00 0.00



       46.15 2.00 0.66 5.00 0.00 0.00 0.00
       46.20 2.00 0.66 5.00 0.00 0.00 0.00
       46.25 2.00 0.66 5.00 0.00 0.00 0.00
       46.30 2.00 0.66 5.00 0.00 0.00 0.00
       46.35 2.00 0.66 5.00 0.00 0.00 0.00
       46.40 2.00 0.66 5.00 0.00 0.00 0.00
       46.45 2.00 0.66 5.00 0.00 0.00 0.00
       46.50 2.00 0.66 5.00 0.00 0.00 0.00
       46.55 2.00 0.66 5.00 0.00 0.00 0.00
       46.60 2.00 0.66 5.00 0.00 0.00 0.00
       46.65 2.00 0.66 5.00 0.00 0.00 0.00
       46.70 2.00 0.66 5.00 0.00 0.00 0.00
       46.75 2.00 0.66 5.00 0.00 0.00 0.00
       46.80 2.00 0.66 5.00 0.00 0.00 0.00
       46.85 2.00 0.66 5.00 0.00 0.00 0.00
       46.90 2.00 0.66 5.00 0.00 0.00 0.00
       46.95 2.00 0.66 5.00 0.00 0.00 0.00
       47.00 2.00 0.66 5.00 0.00 0.00 0.00
       47.05 2.00 0.66 5.00 0.00 0.00 0.00
       47.10 2.00 0.66 5.00 0.00 0.00 0.00
       47.15 2.00 0.65 5.00 0.00 0.00 0.00
       47.20 2.00 0.65 5.00 0.00 0.00 0.00
       47.25 2.00 0.65 5.00 0.00 0.00 0.00
       47.30 2.00 0.65 5.00 0.00 0.00 0.00
       47.35 2.00 0.65 5.00 0.00 0.00 0.00
       47.40 2.00 0.65 5.00 0.00 0.00 0.00
       47.45 2.00 0.65 5.00 0.00 0.00 0.00
       47.50 2.00 0.65 5.00 0.00 0.00 0.00
       47.55 2.00 0.65 5.00 0.00 0.00 0.00
       47.60 2.00 0.65 5.00 0.00 0.00 0.00
       47.65 2.00 0.65 5.00 0.00 0.00 0.00
       47.70 2.00 0.65 5.00 0.00 0.00 0.00
       47.75 2.00 0.65 5.00 0.00 0.00 0.00
       47.80 2.00 0.65 5.00 0.00 0.00 0.00
       47.85 2.00 0.65 5.00 0.00 0.00 0.00
       47.90 2.00 0.65 5.00 0.00 0.00 0.00
       47.95 2.00 0.65 5.00 0.00 0.00 0.00
       48.00 2.00 0.65 5.00 0.00 0.00 0.00
       48.05 2.00 0.65 5.00 0.00 0.00 0.00
       48.10 2.00 0.65 5.00 0.00 0.00 0.00
       48.15 2.00 0.65 5.00 0.00 0.00 0.00
       48.20 2.00 0.65 5.00 0.00 0.00 0.00
       48.25 2.00 0.65 5.00 0.00 0.00 0.00
       48.30 2.00 0.65 5.00 0.00 0.00 0.00
       48.35 2.00 0.65 5.00 0.00 0.00 0.00
       48.40 2.00 0.65 5.00 0.00 0.00 0.00
       48.45 2.00 0.65 5.00 0.00 0.00 0.00
       48.50 2.00 0.65 5.00 0.00 0.00 0.00
       48.55 2.00 0.65 5.00 0.00 0.00 0.00
       48.60 2.00 0.65 5.00 0.00 0.00 0.00



       48.65 2.00 0.65 5.00 0.00 0.00 0.00
       48.70 2.00 0.65 5.00 0.00 0.00 0.00
       48.75 2.00 0.65 5.00 0.00 0.00 0.00
       48.80 2.00 0.65 5.00 0.00 0.00 0.00
       48.85 2.00 0.65 5.00 0.00 0.00 0.00
       48.90 2.00 0.65 5.00 0.00 0.00 0.00
       48.95 2.00 0.65 5.00 0.00 0.00 0.00
       49.00 2.00 0.65 5.00 0.00 0.00 0.00
       49.05 2.00 0.65 5.00 0.00 0.00 0.00
       49.10 2.00 0.65 5.00 0.00 0.00 0.00
       49.15 2.00 0.65 5.00 0.00 0.00 0.00
       49.20 2.00 0.65 5.00 0.00 0.00 0.00
       49.25 2.00 0.65 5.00 0.00 0.00 0.00
       49.30 2.00 0.65 5.00 0.00 0.00 0.00
       49.35 2.00 0.65 5.00 0.00 0.00 0.00
       49.40 2.00 0.65 5.00 0.00 0.00 0.00
       49.45 2.00 0.65 5.00 0.00 0.00 0.00
       49.50 2.00 0.65 5.00 0.00 0.00 0.00
       49.55 2.00 0.65 5.00 0.00 0.00 0.00
       49.60 2.00 0.65 5.00 0.00 0.00 0.00
       49.65 2.00 0.65 5.00 0.00 0.00 0.00
       49.70 2.00 0.65 5.00 0.00 0.00 0.00
       49.75 2.00 0.65 5.00 0.00 0.00 0.00
       49.80 2.00 0.65 5.00 0.00 0.00 0.00
       49.85 2.00 0.65 5.00 0.00 0.00 0.00
       49.90 2.00 0.65 5.00 0.00 0.00 0.00
       49.95 2.00 0.65 5.00 0.00 0.00 0.00
       50.00 2.00 0.65 5.00 0.00 0.00 0.00
       50.05 2.00 0.65 5.00 0.00 0.00 0.00
       50.10 2.00 0.65 5.00 0.00 0.00 0.00
       50.15 2.00 0.65 5.00 0.00 0.00 0.00
       50.20 2.00 0.65 5.00 0.00 0.00 0.00
       50.25 2.00 0.65 5.00 0.00 0.00 0.00
       50.30 2.00 0.65 5.00 0.00 0.00 0.00
       50.35 2.00 0.65 5.00 0.00 0.00 0.00
       50.40 2.00 0.65 5.00 0.00 0.00 0.00
       50.45 2.00 0.65 5.00 0.00 0.00 0.00
       50.50 2.00 0.65 5.00 0.00 0.00 0.00
       50.55 2.00 0.65 5.00 0.00 0.00 0.00
       50.60 2.00 0.65 5.00 0.00 0.00 0.00
       50.65 2.00 0.65 5.00 0.00 0.00 0.00
       50.70 2.00 0.65 5.00 0.00 0.00 0.00
       50.75 2.00 0.65 5.00 0.00 0.00 0.00
       50.80 2.00 0.65 5.00 0.00 0.00 0.00
       50.85 2.00 0.65 5.00 0.00 0.00 0.00
       50.90 2.00 0.65 5.00 0.00 0.00 0.00
       50.95 2.00 0.65 5.00 0.00 0.00 0.00
       51.00 2.00 0.65 5.00 0.00 0.00 0.00
       51.05 2.00 0.65 5.00 0.00 0.00 0.00
       51.10 2.00 0.65 5.00 0.00 0.00 0.00



       51.15 2.00 0.65 5.00 0.00 0.00 0.00
       51.20 2.00 0.65 5.00 0.00 0.00 0.00
       51.25 2.00 0.65 5.00 0.00 0.00 0.00
       51.30 2.00 0.65 5.00 0.00 0.00 0.00
       51.35 2.00 0.65 5.00 0.00 0.00 0.00
       51.40 2.00 0.65 5.00 0.00 0.00 0.00
       51.45 2.00 0.65 5.00 0.00 0.00 0.00
       51.50 2.00 0.65 5.00 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 D 
 
 Scale of Acceptable Risks from Geologic Hazards 
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APPENDIX E 
 

Feasibility Level Geotechnical Investigation and Geology Report for Atkinson 
Lane Development, Watsonville CA dated March 2009 by Pacific Crest 

Engineering  
 



































































  

    
   





















 

























 





















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