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GEOTECHNICAL INVESTIGATION AND GEOHAZARD REVIEW 
NORTH SANTA CRUZ AVENUE MULTI-USE DEVELOPMENT 

NORTH SANTA CRUZ AVENUE AND HIGHWAY 9 
LOS GATOS, CALIFORNIA 

 

1.0 INTRODUCTION 
 
This report presents the results of our geotechnical investigation for the North Santa Cruz Avenue 
Multi-Use Development located in Los Gatos, California.  The location of the site is shown on the 
Vicinity Map, Figure 1.  The purpose of our investigation was to evaluate the subsurface conditions 
at the site and to provide geotechnical recommendations for design of the proposed project.   
 
For our use we received architectural site plans titled, “North Santa Cruz @ Highway 9, Los Gatos, 
California, Option 1,” prepared by Kenneth Rodrigues and Partners, Inc., dated November 14, 2014.  
 

1.1 Project Description 
 
The site is located at the southwest corner of the intersection of North Santa Cruz Avenue and 
Highway 9 in Los Gatos and is currently occupied by three single-story buildings, paved parking 
areas, driveways and landscaping.  The layout of the proposed development is shown on the Site 
Plan, Figure 2. 
 
As presently planned, the project consists of developing the approximately ¾- acre site with two 
single-story, slab-on-grade buildings with rooftop parking.  The rooftop parking will span the area 
between the two buildings.  Based on the plans provided, Buildings 1 and 2 will be approximately 
4,900 and 8,300 square feet, respectively.  Additional improvement will include underground 
utilities, pavements, exterior flatwork, and minor grading.  Structural loads on the order of 100 kips 
(per column) were provided to us. 
 

1.2 Scope of Services 
 
Our scope of services was presented in detail in our agreements with you dated November 21, 2013 
and March 20, 2014.  To accomplish this work, we provided the following services: 
 

 Exploration of subsurface conditions by drilling four exploratory borings and retrieving soil 
samples for visual observation and laboratory testing.   

 
 Evaluation of the physical and engineering properties of the subsurface soils by visually 

classifying the samples and performing various laboratory tests on selected samples. 
 

 Evaluation of potential geologic hazards at the site based on site reconnaissance, data and 
literature review, and interviews with knowledgeable professionals.  No additional field 
exploration was performed. 

 
 Engineering analysis to evaluate site earthwork, building foundations, slabs-on-grade, 

retaining walls and pavements. 
 

 Preparation of this report to summarize our findings and to present our conclusions and 
recommendations for the project. 
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2.0 SITE CONDITIONS 
 

2.1 Site Reconnaissance 
 

Our Senior Staff Engineer performed a reconnaissance of the site on December 3, 2013 and our 
Certified Engineering Geologist performed another reconnaissance on April 18, 2014.  The site is 
bordered by residences and commercial developments to the southwest, Highway 9 to the 
northeast, North Santa Cruz Avenue to the southeast, and commercial development to the 
northwest.  At the time of the inspection, the site was occupied by one-story commercial buildings 
and asphalt concrete parking areas.  The site is at approximate elevation 395 feet above sea level, 
gently sloping southeast at a gradient of approximately 0.03 with some additional minor grade 
variations for drainage purposes. 

 
2.2 Exploration Program  

 
Subsurface exploration was performed on December 3 and 4, 2013 using conventional, truck-
mounted, hollow-stem auger drilling equipment to investigate, sample, and log the subsurface soils.  
Four exploratory borings were drilled to depths of up to approximately 45 feet.  Our borings were 
backfilled with cement grout in accordance with Santa Clara Valley Water District guidelines.  The 
approximate locations of the borings are shown on the Site Plan, Figure 2.  Logs of our borings and 
details regarding our field investigation are included in Appendix A; our laboratory tests are 
discussed in Appendix B. 
 

2.3 Subsurface 
 
Our borings encountered a pavement section consisting of approximately 3½ to 4½ inches of 
asphalt concrete.  Beneath the pavement sections, all of our borings except EB-3 generally 
encountered interbedded layers consisting of hard lean clay and sandy lean clay, medium dense to 
very dense clayey gravel, medium dense to very dense clayey sand, and to a depth of approximately 
22½  feet.  Below this depth, our borings encountered interbedded layers consisting of very dense 
clayey gravel, very dense poorly graded gravel, and hard lean clay and sandy lean clay to a depth of 
approximately 45 feet, the maximum depth explored.   
 
Fill was encountered at the location of boring EB-3 to the maximum explored depth of 20 feet.  This 
boring was terminated because of the strong petroleum odor detected during drilling.  The fill 
encountered consisted of dense clayey sand, concrete, and medium dense clayey gravel to a depth 
of approximately 11½ feet, followed by hard sandy lean clay to a depth of about 17½ feet, and very 
dense clayey gravel to the depth of 20 feet. 
 
Two Plasticity Index (PI) tests were performed on clay samples from Borings EB-1 and EB-4 at 
depths of approximately 2 feet.  The tests resulted in PI’s of 8 and 11, indicating low plasticity and 
expansion potential of the near surface soils.  Washed sieve analyses were performed for 
classification of the gravels, which indicated between 17 and 23 percent fines.  Results of these tests 
are presented on the boring logs and in Appendix B. 
 

2.4 Ground Water 
 
Free ground water was encountered during subsurface exploration in all of our borings, except for 
EB-3, at depths ranging from approximately 17½ to 23½ feet.  According to the Seismic Hazard 
Zone Report 069 for the Los Gatos Quadrangle, prepared by the California Geological Survey (CGS, 
2002, updated in 2006), historical high ground water level in the site vicinity is estimated to be 
approximately 10 feet below the ground surface.  Fluctuations in the level of the ground water may 
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occur due to variations in rainfall, underground drainage patterns, and other factors not evident at 
the time we performed our explorations. 
 

3.0 GEOLOGIC SETTING 
 
3.1 Regional Geologic Setting 
 

The San Francisco Peninsula is a relatively narrow band of rock at the north end of the Santa Cruz 
Mountains separating the Pacific Ocean from San Francisco Bay.  This represents one mountain 
range in a series of northwesterly-aligned mountains forming the Coast Ranges geomorphic 
province of California that stretches from the Oregon border nearly to Point Conception.  In the San 
Francisco Bay area, most of the Coast Ranges have developed on a basement of tectonically mixed 
Cretaceous- and Jurassic-age (70 to 200 million years old) rocks of the Franciscan Complex.  
Locally, these basement rocks are capped by younger sedimentary and volcanic rocks.  Most of the 
Coast Ranges are covered by still younger surficial deposits that reflect geologic conditions of the 
last million years or so. 
 
Movement on the many splays of the San Andreas fault system has produced the dominant 
northwest-oriented structural and topographic trend seen throughout the Coast Ranges today.  This 
trend reflects the boundary between two of the Earth's major tectonic plates:  the North American 
plate to the east and the Pacific plate to the west.  The San Andreas fault system is about 40 miles 
wide in the Bay area and extends from the San Gregorio fault near the coastline to the Coast 
Ranges-Central Valley blind thrust at the western edge of the Great Central Valley as shown on the 
Regional Fault Map, Figure 3.  The San Andreas fault is the dominant structure in this system, 
nearly spanning the length of California, and capable of producing the highest magnitude 
earthquakes.  Many other sub-parallel or branch faults within the San Andreas system are equally 
active and nearly as capable of generating large earthquakes.  Right-lateral movement dominates 
on these faults but an increasingly large amount of thrust faulting resulting from compression 
across the system is now being identified also. 

 
As shown on the Vicinity Geologic Map, Figure 3, the site is situated immediately north of the 
downtown area of the Town of Los Gatos along the south side of Saratoga-Los Gatos Road 
(Highway 9) and immediately west of Santa Cruz Avenue, on the western edge of the Santa Clara 
Valley.  It is underlain by Late Pleistocene alluvial fan or stream deposits (McLaughlin et al., 2001; 
CGS, 2002; Nolan Associates, 1999).  The site is within an embayment of alluvial fan deposits in the 
eastern foothills of the Santa Cruz Mountains.  The low hills to the west are composed largely of 
partially consolidated beds of gravel, sandstone, and siltstone, with minor thin-bedded lacustrine 
mudstone of the Santa Clara Formation (Pleistocene and Pliocene age).  Hills to the east, across Los 
Gatos Creek, are composed of Middle Miocene age (approximately 5.3 to 23.8 million years old) 
Monterey siltstone and shale bedrock and presumably also underlies the alluvium.  The Monterey 
Formation is generally composed of siliceous marine siltstone and shale. 
 
Younger surficial deposits, consisting of interfingered alluvial fans and fluvial terraces, locally 
mantle the Santa Clara Formation throughout this lower foothill terrain.  These materials are 
typically coarse-grained alluvial fan deposits that are interbedded with finer-grained lake and 
stream sediments.   
 
Franciscan Complex rocks, of Lower Cretaceous to Upper Jurassic age, are exposed in the hills at 
higher elevations south of the site.  These rock units are typically composed of fine to coarse-
grained graywacke sandstone and basaltic volcanic rocks (Wentworth et al., 1999). 
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3.2 Site Geology 
 

The site is underlain by Pleistocene alluvial fan deposits consisting of unsorted boulders, gravel, 
sand, silt and soil, deposited in older alluvial fans (Figure 3).  They also include deposits of older 
Pleistocene alluvial fans incised by younger Pleistocene and Holocene alluvial deposits.  This unit 
includes channel and overbank deposits of major Pleistocene fluvial systems, as well as fan deposits 
of ephemeral tributary streams (McLaughlin et al., 2001).  Nolan Associates (2002) indicate that 
the property is underlain by Pleistocene fluvial terrace deposits.   
 
The ground surface in the immediate site vicinity is part of what Hitchcock et al. (1994) identified 
as a paired fill terrace preserved as broad surfaces along margins of Los Gatos Creek.  The terrace is 
about 14 m (46 feet) above the creek channel and its longitudinal profile suggests contractional 
deformation between the range front and the trace of the easternmost Shannon fault at Vasona 
Reservoir (Figure 3). 
 

4.0 GEOLOGIC HAZARDS 
 
A review of geologic hazards was made during this investigation.  Our comments concerning these 
hazards are presented below. 
 

4.1 Fault Rupture Hazard 
 
The site is not located within a currently designated Alquist-Priolo Earthquake Fault Zone (known 
formerly as a Special Studies Zone), but is located within a County of Santa Clara Fault Hazard 
Zone.   A concealed branch of the Shannon fault is mapped crossing the entire length of the site in 
an approximate N60W direction (McLaughlin et al., 2001).  This branch of the Shannon fault was 
originally identified in geologic maps by Bailey and Everhart (1964).  The fault was not shown in 
the preliminary version of Dibblee and Brabb’s geologic map of the Los Gatos quadrangle (1978) 
nor on the final version of that quadrangle map (Dibble, 2005, edited by J. A. Minch).  The 
Geologic Map for the Town of Los Gatos General Plan Update (Nolan Associates, 1999) was based 
on maps by Bailey and Everhart (1964) and McLaughlin et al. (2001), and shows the same 
concealed fault traces.  The Shannon fault extends from near Saratoga on the northwest to New 
Almaden on the southeast and consists of four subparallel thrust or reverse faults striking 
approximately N50ºW in the site area and dipping to the southwest (Fenton and Hitchcock, 2001).  
Due to the presence of the concealed fault traces in the site area, concentrated damage from the 
1989 Loma Prieta earthquake and the existence of lineaments, Nolan Associates designate the site 
area as having a high fault rupture hazard rating. 
 
According to Bryant (2000) the Shannon fault is one of a series of Late Quaternary active and 
possibly Holocene active, reverse to reverse-dextral oblique slip faults that form a part of what 
McLaughlin and others (1996) refer to as the Southwestern Santa Clara Valley thrust belt.   This 
belt is located generally along the foothills of the northeastern Santa Cruz Mountains.  The 
Shannon fault extends to the northwest to join the Monte Vista fault.  The Monte Vista-Shannon 
fault zone commonly is associated with the Berrocal fault zone.  The Monte Vista-Shannon fault 
zone offsets sediments of the Pliocene-Pleistocene Santa Clara Formation; locally colluvial deposits 
are thrust over fluvial gravel of Permanente Creek, several miles west of the site in the Cupertino 
area, indicating late Pleistocene and possible Holocene displacement (W. McCormick, 1992, 
personal communication, in Hitchcock and others, 1994).   
 
Two other traces of the potentially active Shannon fault have been mapped approximately ½ mile 
northeast of the site (McLaughlin et al., 2001), and the Berrocal fault zone (originally named 
Shannon fault by Bailey and Everhart, 1964) passes approximately ½ mile south of the site. 
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The site lies within a zone of faulting and possible fault-related lineaments (Figures 5 and 6) that 
are interpreted to be related to Late Quaternary deformation (Hitchcock et al., 1994).  The 
lineaments, which include linear depressions and tonal variations in vegetation, generally trend 
approximately parallel to the Santa Cruz Mountains range front and are sometimes referenced as 
the Santa Clara Valley thrust belt (McLaughlin and Clark, 1997).   

 
A detailed damage survey was performed in the Los Gatos and surrounding areas after the 1989 
Loma Prieta earthquake, which had an epicenter several miles southwest of the Town of Los Gatos 
(Schmidt et al., 1995).  There were northwest trending discontinuous concentrations of damage 
associated with mapped traces of northwest trending faults north of the San Andreas Fault, but no 
fault ground rupture was identified or documented.  Many damage features were noted in the 
streets and sidewalks in Los Gatos, both north and southwest of Highway 9 in the immediate 
vicinity of the site, along Santa Cruz, Alameda and Tait Avenues, and many other streets to the 
south and north of the site (Figure 7).  The zone of deformation in Los Gatos was approximately 2.5 
km long and 1 km wide.  Buckled and broken concrete strips on streets and sidewalks indicated 
generally northeast-southwest shortening, consistent with reverse or thrust faulting interpreted to 
represent sympathetic movement of smaller faults, such as the Shannon fault, in response to the 
main shock on the San Andreas fault (Haugerud and Ellen, 1990; Hitchcok et al., 1994).  However, 
since deformation was distributed over a wide area across the mapped traces of the Shannon fault, 
the USGS concluded that surface deformation probably did not reflect slip on a single fault at 
shallow depths (Haugerud and Ellen, 1990). 
 
A recent fault hazard study was performed at the Los Gatos Lodge located at 50 Los Gatos-Saratoga 
Road, approximately ½ mile east of the subject site (Treadwell & Rollo, 2008) and is included in 
Appendix C.  The Los Gatos Lodge site is located on the same branch of the Shannon fault that 
passes through the subject site.  The site is underlain by Holocene stream terrace deposits.  The 
investigation included data review as well as drilling and logging several deep borings at close 
intervals, bracketing the mapped concealed trace of the fault, and excavating and logging a trench 
perpendicular to the trace.  The borings were drilled to depths of up to 80 feet below the ground 
surface and reached bedrock of the Monterey Formation.  An approximately 6-foot step in the 
bedrock surface disclosed in adjacent borings was interpreted to represent the scarp of a thrust 
fault dipping approximately 60 degrees to the south.  The bedrock consists of Monterey Formation 
siltstone.  This step was interpreted to coincide with the mapped trace of the fault. 
 
An approximately 12-foot deep, 120-foot long fault exploration trench was subsequently excavated, 
approximately centered over the mapped location of the fault trace.  The trench exposed alluvial 
materials consisting of weathered clayey sand with gravel alluvium with type A and C soil horizons 
beneath the pavement and baserock of the parking lot.  Beneath the soil horizons, the trench 
exposed stratified alluvium consisting of several relatively horizontal layers of sandy gravel and 
gravelly sand.  The contacts between alluvial layers were distinct, and no faulting offset was 
observed in them.  
 
Samples of carbon (charcoal/wood fragments)obtained for age dating from two layers of alluvium 
below the soil horizons indicated that the shallowest is approximately 11,000 years old, and the 
deeper one is older than 11,000 years old.  Along the northeast end of the trench, the deeper alluvial 
layers appear to dip downward to the northeast, with a maximum change in elevation of the beds of 
three feet.  This change in elevation was interpreted to represent warping due to pre-historic 
movements of the Shannon fault at depth; the dip and sense of movement of the Shannon fault 
plane was calculated on the basis of the location of these warped beds and the location determined 
on the basis of the borings (Chris Hundemere, C2Earth, personal communication, April 25, 2014)  
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No Holocene (last 11,000 years) surface rupture has been documented in the published literature 
along the mapped traces of the Berrocal or Monte Vista and Shannon faults (Kelson et al., 1997; 
Kovach and Page, 1995).  Although it is not clear that these faults are seismogenic (capable of 
generating large earthquakes), microseismicity along these faults has been documented (Kovach 
and Beroza, 1993) and a clear pattern of damage was observed in the area of these northwest-
trending reverse faults in Los Gatos after the 1989 Loma Prieta earthquake.  This suggests that they 
may move or deform co-seismically with large earthquakes on faults to the south and west, such as 
the San Andreas Fault (Schmidt et al., 1995; Hitchcock and Kelson, 1999).  It is also thought that 
slip on these faults results in tilting or warping of the ground surface instead of producing distinct 
surface ruptures (Lettis et al., 1997 as quoted in Ferriz and Anderson, 2001)   However, 
investigations of these faults are not complete, and further studies will be required to better 
understand their potential seismic hazards. 
 
Potential Displacement During Co-Seismic Deformation 
 
If the 3-foot change in elevation of the alluvial beds observed in the trench excavated at the 50 Los 
Gatos Gatos-Saratoga Road (Treadwell & Rollo, 2008) one half mile to the east represents warping 
of the alluvium over the last 11,000 or so years to accommodate co-seismic deformation of the 
concealed fault during discrete earthquakes on the San Andreas Fault, a calculation as to the 
displacement during a single event is possible.  Work by the USGS evaluating the recurrence 
interval of large earthquakes on the San Andreas Fault in the North Coast and Santa Cruz sections 
(encompassing the site area) indicated a recurrence interval of between 106 and 248 years for these 
segments (Dawson et al., 2008).  Assuming similar seismic and tectonic conditions will occur in the 
future, the displacement during a co-seismic event would be on the order of between 0.35 and 0.82 
inch.   
 
Measurements of ground deformation resulting from the 1989 Loma Prieta in the vicinity of the site 
showed slab displacements of 80 mm (3.1 inches) in the lined concrete channel of Los Gatos Creek.  
Post-earthquake deformation was also reported in the immediate vicinity of the site, in the 
sidewalk along the west side of Massol Avenue, south of the intersection with Almendra Avenue.  
Sidewalk slabs that buckled during the earthquake had been partly removed and repaired with an 
asphalt patch, which, by December 5, 1989, had shortened by about 24 mm (0.95 inch) along a 
thrust fracture (Schmidt et al. 1995).  It is estimated that the site area dropped in elevation by about 
6-8 cm (2.4-3.1 inches) and horizontally it would have moved in a northwesterly direction possibly 
2 cm (0.8 inch), a good context within which to gauge future coseismic displacement ( K. Schmidt, 
USGS, personal communication, May 5, 2014). 
 
Since the tectonic framework appears to be regional compression or shortening in a NNE-SSW 
direction, we recommend that the design of the proposed structures at the site accommodate up to 
1 inch of differential offset across the length and width of the site.   

 
4.2 Maximum Estimated Ground Shaking 

 
The Seismic Hazard Zone Report for the Los Gatos 7.5-Minute Quadrangle (CGS, 2002) estimates 
that the peak ground acceleration with a 10% exceedance in 50 years would be approximately 
0.73g.  However, based on Equation 11.8-1 of ASCE 7-10, a peak ground acceleration of 1.01g can be 
expected at the site.   
 

4.3 Future Earthquake Probabilities 
 
Although research on earthquake prediction has greatly increased in recent years, seismologists 
cannot predict with certainty when or where an earthquake will occur.  The USGS Working Group 
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on California Earthquake Probabilities (2007), referred to as WG07, determined there is a 63 
percent chance of at least one magnitude 6.7 or greater earthquake striking the San Francisco Bay 
region between 2003 and 2032.  For northern California, the most likely source of such 
earthquakes is the Hayward-Rodgers Creek Fault (31% in the next 30 years).  This result is an 
important outcome of WG07’s work, because any major earthquake can cause damage throughout 
the region. 
 
The 1989 Loma Prieta earthquake demonstrated this potential by causing severe damage in 
Oakland and San Francisco, more than 50 miles from the fault epicenter.  Although earthquakes 
can cause damage at a considerable distance, shaking will be very intense near the fault rupture.  
Therefore, earthquakes located in urbanized areas of the region have the potential to cause much 
more damage than the 1989 Loma Prieta earthquake. 

 
4.4 Liquefaction  
 

During cyclic ground shaking, such as earthquakes, cyclically induced stresses may cause increased 
pore water pressures within the soil matrix resulting in liquefaction.  Liquefied soil may lose shear 
strength and lead to large shear deformations (Youd et al, 2001).  Liquefied soil can also settle 
(compact) as pore pressures dissipate following an earthquake.  Limited field data is available on 
this subject; however, settlement on the order of 2 to 3 percent of the thickness of the liquefied zone 
has been measured in some cases.  Soils most susceptible to liquefaction are loose to moderately 
dense, saturated non-cohesive soils with poor drainage, such as sands and silts with interbedded or 
capping layers of relatively low permeability soil. 
 
The site is not located within an area zoned by the State of California as having potential for 
seismically induced liquefaction hazards (CGS 2004).  The site is also not located within a Santa 
Clara County Geologic Hazard Zone (2002) for liquefaction.  Nolan Associates (1999) designates 
the site area as having very low potential for liquefaction.  The sands and gravels encountered at the 
site below the groundwater table are generally medium dense to very dense and contain significant 
amounts of clay.  For these reasons, we judge the potential for liquefaction to occur at the site to be 
low. 

 
4.5 Seismically-Induced Differential Settlements 

 
If near-surface soils vary in composition both vertically and laterally, strong earthquake shaking 
can cause non-uniform settlement of soil strata.  This results in movement of the near-surface soils.  
Because the subsurface soils encountered at the site are generally stiff to hard clays and medium 
dense to very dense sands, we judge the probability of seismically-induced differential settlement at 
the site to be low. 
 

4.6 Lateral Spreading 
 
Lateral spreading typically occurs as a form of horizontal displacement of relatively flat-lying 
alluvial material toward an open or “free” face such as an open body of water, channel, or 
excavation.  Los Gatos Creek is approximately ¼ mile east of the project site.  The banks of Los 
Gatos Creek at its nearest point with the project site are concrete lined.  Due to the relatively low 
risk of liquefaction and the distance to the concrete lined banks of Los Gatos Creek, we judge the 
risk of lateral spreading at the site to be low.    
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5.0 CORROSION EVALUATION 
 
To evaluate the corrosion potential of the subsurface soils at the site, we submitted three samples 
collected during our subsurface investigation to an analytical laboratory for pH, resistivity, soluble 
sulfate and chloride content testing.  The results of these tests are summarized in Table 1 below. 

 
Table 1.  Results of Corrosivity Testing 

Sample 

Depth 

(feet) 

Chloride 

(mg/kg) 

Sulfate 

(mg/kg) pH 

Resistivity 

(ohm-cm) 

Estimated 

Corrosivity 

Based on 

Resistivity 

Estimated 

Corrosivity 

Based on 

Sulfates 

EB-1, 1B 2.0 3 4 6.9 12,231 Very Mildly Negligible 

EB-2, 3A 5.5 9 3 6.2 2,014 Severely Negligible 

EB-4, 2A 3.5 9 <2 6.6 10,272 Very Mildly Negligible 

Notes: 1.  mg/kg = milligrams per kilogram. 
 

Many factors can affect the corrosion potential of soil including soil moisture content, resistivity, 
permeability and pH, as well as chloride and sulfate concentration.  In general, soil resistivity, 
which is a measure of how easily electrical current flows through soils, is the most influential factor.  
Based on classification developed by William J. Ellis (1978), the approximate relationship between 
soil corrosiveness was developed as shown in Table 2 below. 
 

Table 2.  Relationship Between Soil Resistivity and Soil Corrosivity 

Soil Resistivity  

(ohm-cm) 

Classification of  

Soil Corrosiveness 

0 to 900 Very Severely Corrosive 

900 to 2,300 Severely Corrosive 

2,300 to 5,000 Moderately Corrosive 

5,000 to 10,000 Mildly Corrosive 

10,000 to >100,000 Very Mildly Corrosive 

 
Chloride and sulfate ion concentrations and pH appear to play secondary roles in affecting 
corrosion potential.  High chloride levels tend to reduce soil resistivity and break down otherwise 
protective surface deposits, which can result in corrosion of buried metallic improvements or 
reinforced concrete structures.  Sulfate ions in the soil can lower the soil resistivity and can be 
highly aggressive to Portland cement concrete (PCC) by combining chemically with certain 
constituents of the concrete, principally tricalcium aluminate.  This reaction is accompanied by 
expansion and eventual disruption of the concrete matrix.  Soils containing high sulfate content 
could also cause corrosion of the reinforcing steel in concrete.  Table 4.2.1 of the American Concrete 
Institute (ACI, 2008) provides requirements for concrete exposed to sulfate-containing solutions as 
summarized in Table 3. 
 

Table 3.  Relationship Between Sulfate Concentration and Sulfate Exposure 
(Table 4.2.1 of ACI) 

Water-Soluble Sulfate (SO4) in soil, ppm Sulfate Exposure 

0 to 1,000 Negligible 

1,000 to 2,000 Moderate1 

2,000 to 20,000 Severe 

over 20,000 Very Severe 

1= seawater 



McCarthy Land Company North Santa Cruz Avenue Multi-Use Development 

 

Page 9 

210359 

 

 
Acidity is an important factor of soil corrosivity.  The lower the pH (the more acidic the 
environment), the higher will the soil corrosivity be with respect to buried metallic structures.  As 
soil pH increases above 7 (the neutral value), the soil is increasingly more alkaline and less 
corrosive to buried steel structures due to protective surface films which form on steel in high pH 
environments.  A pH between 5 and 8.5 is generally considered relatively passive from a corrosion 
standpoint. 
 
As shown in Table 1, soil resistivity results ranged from 2,014 to 12,231 ohm-centimeters.  Based on 
these results and the resistivity correlations presented in Table 2, the corrosion potential to buried 
metallic improvements may be characterized as very mildly to severely corrosive.  We recommend 
that a corrosion protection engineer be consulted about appropriate corrosion protection methods 
for buried metallic materials.   
 
Based on our previous experience and Table 3 (Table 4.2.1 of the ACI), it is our opinion that sulfate 
exposure to PCC may be considered negligible for the native subsurface materials sampled. 

 
6.0 CONCLUSIONS AND DEVELOPMENT CONSIDERATIONS 

 
6.1 Conclusions 

 
From a geotechnical engineering viewpoint, the site is suitable for the proposed mixed use 
development.  The primary geotechnical concerns at the site are the area of fill, potential co-seismic 
ground deformation and strong seismic shaking. 
 

6.1.1 Presence of Fill within the Southeast Area 
 
Fill at least 20 feet deep was encountered within boring EB-3 and consisted of clayey sand, 
concrete, clay and gravel.  The fill materials were noted to have a chemical odor during our field 
exploration.  Unless documentation can be provided, we do not recommend supporting future 
improvements on it.  We recommend any fill beneath new improvements be removed down to (and 
including) the level of the concrete rubble and recompacted or replaced.  The removal and 
replacement of the fill should extend laterally at least 40 feet from the location of boring EB-3.  If 
additional fill is discovered during earthwork beyond the 40 foot radius, it should also be removed 
and replaced. 
 

6.1.2 Co-seismic Ground Deformation 
 

As discussed above, ground deformation accompanying a future large magnitude earthquake on the 
San Andreas Fault could cause displacements during on the order of between 0.35 and 0.82 inch.  
The deformation would be compression or shortening in a NNE-SSW direction.  We therefore 
recommend that the design of the proposed structures at the site accommodate up to 1 inch of 
differential offset and vertical movement across the length and width of the site.  We recommend 
that an engineering geologist review the subgrade for indications of ground movement associated 
with previous earthquake activity prior to construction. 

 
6.1.3 Strong Seismic Shaking 

 
We recommend that at a minimum, the proposed structures be designed in accordance with the 
seismic design criteria of the 2013 CBC.  Site seismic coefficients are presented in the 
“Foundations” section below. 
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7.0 EARTHWORK 
 

7.1 Clearing and Site Preparation 
 
The site should be cleared of all surface and subsurface improvements to be removed and 
deleterious materials including existing building foundations, slabs, irrigation lines, fills, 
pavements, debris, designated trees, shrubs, and associated roots.  Abandonment of existing buried 
utilities is discussed below.  We recommend that trees and shrubs designated to be removed should 
include the entire rootball and all roots larger that ½-inch in diameter.  Depressions resulting from 
removal of trees and shrubs should be cleaned of loose soils and roots, and properly backfilled in 
accordance with the “Compaction” section of this report.  Excavations extending below the planned 
finished site grades should be cleaned and backfilled with suitable material compacted as 
recommended in the “Compaction” section of this report.  We recommend that backfilling of holes 
or pits resulting from demolition and removal of buried structures be carried out under our 
observation and that backfill be tested during placement. 
 
After clearing, any vegetated areas should be stripped to sufficient depth to remove all surface 
vegetation and topsoil containing greater than 3 percent organic matter by weight.  At the time of 
our field investigation, we estimated that a stripping depth of approximately three inches would be 
required in vegetated areas.  The actual stripping depth required depends on site usage prior to 
construction and should be established in the field by us at the time of construction.  The stripped 
materials should be removed from the site or may be stockpiled for use in landscaped areas, if 
desired. 

 

7.2 Removal of Existing Fill 
 
Based on the previous reports and our exploration, fills at least 20 feet in depth are anticipated 
within the southeast portion of the site.   
 
All undocumented fill should be removed down to (and including) the concrete rubble or at least 5 
feet below existing site grades.  Fill removal should extend 40 feet from the location of boring EB-3 
or to the lateral extents of the fill encountered during earthwork, whichever is greater.  If fill 
extends beyond the building footprint, it should be removed a horizontal distance of at least 5 feet 
beyond the perimeter of the building if possible.  If the fill material meets the requirements in the 
“Material for Fill” section below, it may be reused as engineered fill.  Where possible, side slopes of 
fill excavations in building and pavement areas should be sloped at inclinations no greater than 3:1 
(horizontal:vertical) to minimize abrupt variations in fill thickness.  All fill should be compacted in 
accordance with the recommendations for fill presented in the “Compaction” section of this report. 
 

7.3 Abandoned Utilities 
 
Abandoned utilities within the proposed building areas should be removed in their entirety.  As an 
alternative, it may be feasible to abandon (in-place) underground utilities within the proposed 
building area provided the utility does not conflict with new improvements, is completely grouted, 
and previous fills associated with the utility do not pose a risk to the structure.  Existing 
underground utilities outside the proposed building area(s) should be removed or abandoned in-
place by grouting or plugging the ends with concrete.  The decision to abandon in-place versus 
removal should be based on the level of risk associated with the particular utility line. 
 
It should be noted that fills associated with underground utilities abandoned in-place may have an 
increased potential for settlement, and partially grouted or plugged pipelines will have a potential 
risk of collapse that may result in ground settlement, soil piping, and leakage of pipeline 
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constituents.  The potential risks are relatively low for small diameter pipes (4 inches or less) and 
increasingly higher with increasing diameter. 

 

7.4 Subgrade Preparation 
 
After the site has been properly cleared, stripped, and necessary excavations have been made, 
exposed surface soils in those areas to receive fill, slabs-on-grade, foundations, or pavements 
should be scarified to a depth of 6 inches, moisture conditioned, and compacted in accordance with 
the recommendations for fill presented in the “Compaction” section.   
 
The finished compacted subgrade should be firm and non-yielding under the weight of compaction 
equipment.  If the relative compaction of the subgrade is less than recommended or the surface of 
the subgrade has significant yielding, then the area should be over-excavated and rebuilt or 
reworked until the subgrade conforms to our recommendations. 
 

7.5 Material for Fill 
 
All on-site soils below the stripped layer having an organic content of less than 3 percent by weight 
are suitable for use as fill at the site.  In general, fill material should not contain rocks or lumps 
larger than 6 inches in greatest dimension, with 15 percent or less larger than 2½ inches in the 
greatest dimension. 
 
Imported general fill material should be inorganic and should have a Plasticity Index of 15 or less.  
Imported non-expansive fill material should be inorganic and should have a Plasticity Index of 15 
or less.  Imported fill should have sufficient binder to reduce the potential for sidewall caving of 
foundation and utility trenches.  Samples of proposed import fill should be submitted to us at least 
four days prior to delivery to the site to allow for visual review and laboratory testing.  This will 
allow us to evaluate the general conformance of the import fill with our recommendations.  It 
should be noted, that laboratory testing can take up to ten days to complete. 
 
Consideration should also be given to the environmental characteristics and corrosion potential of 
any imported fill.  Suitable documentation should be provided for import material.  In addition, it 
may be appropriate to perform laboratory testing of the environmental characteristics and 
corrosion potential of imported materials.  Import soils should not be more corrosive than the on-
site native materials, including pH, soluble sulfates, chlorides, and resistivity. 
 

7.6 Compaction 
 
All fill, as well as scarified surface soils in those areas to receive fill or slabs on grade, should be 
compacted to at least 90 percent relative compaction as determined by ASTM Test Designation 
D1557, latest edition.  Fill should be placed in lifts no greater than 8 inches in uncompacted 
thickness.  Each successive lift should be firm and non-yielding under the weight of construction 
equipment. 
 
In pavement areas, the upper 6 inches of subgrade and full depth of aggregate base should be 
compacted to at least 95 percent relative compaction (ASTM D1557, latest edition), except for the 
native clays, which should be compacted as noted above.  Aggregate base and all import soils 
should be compacted at a moisture content near the laboratory optimum. 
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7.7 Wet Weather Conditions 
 
It should be understood that earthwork such as fill placement and trench backfill may be very 
difficult during wet weather, especially for fill materials with a significant amount of clay.  If the 
percent water in the fill increases significantly above the optimum moisture content, the soils will 
become soft, yielding, and difficult to compact.  Therefore, we recommend that earthwork be 
performed during periods of suitable weather conditions, such as the “summer” construction 
season.  
 
There are several alternatives to facilitate fill placement and trench backfill if earthwork is 
performed during the wet winter season, and the moisture content of the fill materials increases 
significantly above optimum moisture.  
 

 Scarify and air dry until the fill materials have a suitable moisture content for compaction 
 

 Over-excavation the fill and replace with suitable on-site or import materials with an 
appropriate moisture content. 

 
 Install a geo-synthetic (geotextile or geogrid) to reduce surface yielding and reinforce soft 

fill 
 

 Chemically treat with quicklime (CaO), kiln-dust, or cement to reduce the moisture content 
and increase the strength of the fill 

 
The implementation of these methods should be reviewed on a case-by-case basis so that a cost 
effective approach may be used for the specific conditions at the time of construction. 
 

7.8 Trench Backfill 
 
Bedding and pipe embedment materials to be used around underground utility pipes should be well 
graded sand or gravel conforming to the pipe manufacturer’s recommendations and should be 
placed and compacted in accordance with project specifications, local requirements or governing 
jurisdiction.  General fill to be used above pipe embedment materials should be placed and 
compacted in accordance with local requirements or the recommendations contained in this 
section, whichever is more stringent. 
 
On-site soils may be used as general fill above pipe embedment materials provided they meet the 
requirements of the “Material for Fill” section of this report.  General fill should be placed in lifts 
not exceeding 8 inches in uncompacted thickness and should be compacted to at least 90 percent 
relative compaction (ASTM D1557, latest edition) by mechanical means only.  Water jetting of 
trench backfill should not be allowed.  The upper 6 inches of general fill in all pavement areas 
subject to wheel loads should be compacted to at least 95 percent relative compaction. 
 
Utility trenches located adjacent to footings should not extend below an imaginary 
1:1 (horizontal:vertical) plane projected downward from the footing bearing surface to the bottom 
edge of the trench.  Where utility trenches will cross beneath footing bearing planes, the footing 
concrete should be deepened to encase the pipe or the utility trench should be backfilled with 
sand/cement slurry or lean concrete within the foundation bearing plane. 
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7.9 Temporary Slopes and Trench Excavations 
 
The contractor should be responsible for all temporary slopes and trenches excavated at the site 
and design of any required temporary shoring.  Shoring, bracing, and benching should be 
performed by the contractor in accordance with the strictest governing safety standards. 
 

7.10 Surface Drainage  
 
Positive surface water drainage gradients (2 percent minimum) should be provided adjacent to the 
structures to direct surface water away from foundations and slabs towards suitable discharge 
facilities.  Ponding of surface water should not be allowed on or adjacent to structures, 
slabs-on-grade, or pavements.  Roof runoff should be directed away from foundation and slabs-on-
grade. 

 
8.0 FOUNDATIONS 

 
Based on our investigation, if the proposed structures are three stories high or less and the 
recommendations from above are followed, the buildings and site structures can be supported on 
footings connected by grade beams to provide rigidity against the potential for movement along the 
fault trace crossing the site.  Recommendations for foundations are presented below.  
 

8.1 2013 CBC Site Coefficients (CBC) Site Seismic Coefficients 
 
Chapter 16 of the 2013 CBC outlines the procedure for seismic design of structures.  The site 
subsurface profile is judged to be consistent with Site Class D classification.  The site may be 
characterized for design using the information in Table 4. 
 

Table 4.  2013 CBC Site Class and Site Seismic Coefficients 
 

Latitude: 37.2291 N 

Longitude: 121.9816 W 

CBC Table/ 

Figure 

Factor/ 

Coefficient Value 

Soil Profile Type Table 1613.3.2 Site Class D 

Mapped Spectral Response Acceleration for 

MCE at 0.2 second Period 

Figure 

1613.3.1(1) 

Ss 
 
 2.70 

Mapped Spectral Response Acceleration for 

MCE at 1 Second Period  

Figure 

1613.3.1(2) 

S1 
 
 1.01 

Site Coefficient  Table 

1613.3.3(1) 

Fa 1.0 

Site Coefficient Table 

1613.3.3(2) 

Fv 1.5 

Adjusted MCE Spectral Response Parameter Equation 16-

37 

SMS 2.70 

Adjusted MCE Spectral Response Parameter Equation 16-

38 

SM1 1.51 

Design Spectral Acceleration Parameter Equation 16-

39 

SDS 1.80 

Design Spectral Acceleration Parameter Equation 16-

40 

SMl 1.01 
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8.2 Footings 
 
The proposed structures may be supported on conventional continuous and/or isolated spread 
footings bearing on natural, undisturbed soil or compacted fill.  All footings should have a 
minimum width of 12 inches, and the bottom of footings should extend at least 18 inches below 
lowest adjacent finished grade and be structurally connected with grade beams.  Lowest adjacent 
finished grade may be taken as the bottom of interior slab-on-grade or the finished exterior grade, 
excluding landscape topsoil, whichever is lower.   
 
Footings constructed in accordance with the above recommendations would be capable of 
supporting maximum allowable bearing pressures of 2,500 pounds per square foot (psf) for dead 
loads, 3,750 psf for combined dead and live loads, and 5,000 psf for all loads including wind or 
seismic.  These allowable bearing pressures are based upon factors of safety of 3.0, 2.0 and 1.5 for 
dead, dead plus live, and seismic loads, respectively. 
 
These maximum allowable bearing pressures are net values; the weight of the footings may be 
neglected for design purposes.  All footings located adjacent to utility trenches should have their 
bearing surfaces below an imaginary 1:1 (horizontal:vertical) plane projected upward from the 
bottom edge of the trench to the footing. 
 
All continuous footings should be reinforced with top and bottom steel to provide structural 
continuity and to help span local irregularities.  Footing excavations should be kept moist by 
regular sprinkling with water to prevent desiccation.  It is essential that we observe all footing 
excavations before reinforcing steel is placed.  We estimate that settlement from such structures 
supported on footing foundations would not exceed ½-inch. 

 
8.3 Moisture Protection Considerations 

 
Since the long-term performance of concrete slabs-on-grade depends to a large degree on good 
design, workmanship, and materials, the following general guidelines are presented for 
consideration by the developer, design team, and contractor.  The purpose of these guidelines is to 
aid in producing a concrete slab of sufficient quality to allow successful installation of floor 
coverings and reduce the potential for floor covering failures due to moisture-related problems 
associated with mat foundation construction.  These guidelines may be supplemented, as 
necessary, based on the specific project requirements.   
 

 A minimum 15-mil thick vapor barrier meeting minimum ASTM E 1745, Class C 
requirements should be placed directly below the slab (no sand).  The vapor barrier should 
extend to the edge of the slab.  At least 4 inches of free-draining gravel, such as ½- or ¾-
inch crushed rock with no more than 5 percent passing the ASTM No. 200 sieve, should 
be placed below the vapor barrier to serve as a capillary break.  The crushed rock should 
be consolidated in place with vibratory equipment.  The vapor barrier should be sealed at 
all seams and penetrations in accordance with manufacturer’s recommendations and 
ASTM E1643 requirements.   

 
 The concrete water/cement ratio should not exceed 0.45.  Midrange plasticizers could be 

used to facilitate concrete placement and workability. 
 

 Water should not be added after initial batching, unless the slump of the concrete is less 
than specified, and the resulting water/cement ratio will not exceed 0.45. 

 
 Polishing the concrete surface with metal trowels should not be permitted. 
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 All concrete surfaces to receive any type of floor covering should be moist cured for a 
minimum of seven days.  Moist curing methods may include frequent sprinkling or using 
coverings such as burlap, cotton mats or carpet.  The covering should be placed as soon as 
the concrete surface is firm enough to resist surface damage.  The covering should be kept 
continuously wet and not allowed to dry out during the required curing period. 

 
 Water vapor emission levels and pH should be determined before floor installation as 

required by the manufacturer of the floor covering materials.  Measurements and 
calculations should be made according to ASTM F1869-98 and F710-98 protocol. 

 
The guidelines presented above are based on information obtained from various technical sources, 
including the American Concrete Institute (ACI), and are intended to present information that can 
be used to reduce potential long-term impacts from slab moisture infiltration.  The application of 
these guidelines does not affect the geotechnical aspects of the foundation performance. 
 

9.0 RETAINING WALLS 
 
9.1 Lateral Earth Pressures 

 
Any proposed retaining walls should be designed to resist lateral earth pressures from adjoining 
natural materials, backfill, and surcharge loads.  Provided that adequate drainage is provided as 
recommended below, we recommend that walls restrained from movement at the top be designed 
to resist an equivalent fluid pressure of 45 pcf plus a uniform pressure of 8H pounds per square 
foot, where H is the distance in feet between the bottom of the footing and the top of the retained 
soil.  Restrained walls should also be designed to resist an additional uniform pressure equivalent 
to one-half of any surcharge loads applied at the surface.  Any unrestrained retaining walls with 
adequate drainage should be designed to resist an equivalent fluid pressure of 45 pcf plus one-third 
of any surcharge loads. 
 
The above lateral earth pressures assume level backfill conditions and sufficient drainage behind 
the walls to prevent build-up of hydrostatic pressure from surface water infiltration and/or a rise in 
the ground water level.  If adequate drainage is not provided, we recommend an equivalent fluid 
pressure of 40 pcf be added to the values recommended above for both restrained and unrestrained 
walls.  Damp proofing of the walls should be included in areas where wall moisture and 
efflorescence would be undesirable. 
 

9.2 Drainage 
 
Adequate drainage may be provided by a subdrain system behind the walls.  This system should 
consist of a 4-inch minimum diameter perforated pipe placed near the base of the wall 
(perforations placed downward).  The pipe should be bedded and backfilled with Class 2 Permeable 
Material per Caltrans Standard Specifications, latest edition.  The permeable backfill should extend 
at least 12 inches out from the wall and to within 2 feet of outside finished grade.  Alternatively, ½- 
to ¾-inch crushed rock may be used in place of the Class 2 Permeable Material provided the 
crushed rock and pipe are enclosed in filter fabric, such as Mirafi 140N or equivalent.  The upper 2 
feet of wall backfill should consist of relatively low permeable compacted on-site clayey soil.  The 
subdrain outlet should be connected to a free-draining outlet or sump. 
 
Miradrain, Geotech Drainage Panels, or Enkadrain drainage matting may be used for wall drainage 
as an alternative to the Class 2 Permeable Material or drain rock backfill.  The drainage panel 
should be connected to the perforated pipe at the base of the wall, or to some other closed or 
through-wall system.  Miradrain panels should terminate 24 inches from final exterior grade.  The 
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Miradrain panel filter fabric should be extended over the top of and behind the panel to protect it 
from intrusion of the adjacent soil. 
 
We recommend that design details for draining the basement walls above the design ground water 
level be determined prior to completion of construction documents as this is often a critical feature.  
A sump will likely be needed for drainage at this elevation unless storm drains are at an elevation 
that would accept the water by gravity.  A suitable prefabricated drainage system designed for this 
specific use, such as Miradrain, Geotech Drainage Panels, or Enkadrain drainage matting, is 
typical.  The prefabricated drainage system should be installed against the wall (if excavation is laid 
back) or shoring system and should be installed in at least 4-foot-wide vertical strips at 8 feet on-
center around the basement walls.  Drainage panels should terminate 24 inches from final exterior 
grade.  The drainage panel filter fabric should be extended over the top of and behind the panel to 
protect it from intrusion of the adjacent soil.  A horizontal collection system external to the 
basement walls, or carried inside the basement, should drain to a sump system.  Waterproofing 
should be installed between the drainage system and the basement walls.  The project structural 
engineer should review and approve any notch or penetrations planned in basement walls. 
 

9.3 Backfill 
 
Where surface improvements will be located over the retaining wall backfill, backfill placed behind 
the walls should be compacted to at least 95 percent relative compaction using light compaction 
equipment.  Where no surface improvements are planned, backfill should be compacted to at least 
90 percent.  If heavy compaction equipment is used, the walls should be temporarily braced. 
 

9.4 Foundation 
 
Retaining walls may be supported on a continuous spread footing designed in accordance with the 
recommendations presented in the “Footings” section of this report.  Lateral load resistance for the 
walls may be developed in accordance with the recommendations presented in the “Lateral Loads” 
section. 

 
10.0 PAVEMENTS 

 
10.1 Asphalt Concrete (AC) Pavements 

 
We obtained a representative bulk sample of the surface soil and performed an R-value test to 
provide preliminary data for pavement design.  The results of the test are included in Appendix B 
and indicate an R-value of 12.  We judged an R-value of 5 to be applicable for design.  Using 
estimated traffic indices for various pavement-loading requirements, we developed the following 
recommended pavement sections based on Procedure 608 of the Caltrans Highway Design Manual, 
presented in Table 5. 
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Table 5.  Recommended Asphalt Concrete Pavement Design Alternatives 
Pavement Components 

Design R–Value = 5 

General 

Traffic 

Condition 

Design 

Traffic 

Index 

Asphalt 

Concrete 

(Inches) 

Aggregate 

Baserock* 

(Inches) 

Total 

Thickness 

(Inches) 

Automobile 4.0 2.5 7.5 10.0 

Parking 4.5 2.5 9.5 12.0 

Automobile 5.0 3.0 10.0 13.0 

Parking Channel 5.5 3.0 12.0 15.0 

Truck Access & 6.0 3.5 12.5 16.0 

Parking Areas 6.5 4.0 14.0 18.0 

*Caltrans Class 2 aggregate base; minimum R-value equal to 78. 
 
The traffic indices used in our pavement design are considered reasonable values for the proposed 
development and should provide a pavement life of approximately 20 years with a normal amount 
of flexible pavement maintenance.  The traffic parameters used for design were selected based on 
engineering judgment and not on information furnished to us such as an equivalent wheel load 
analysis or a traffic study. 
 
In addition, it has been our experience that asphalt concrete pavements constructed adjacent to 
non-irrigated open space areas may experience cracking parallel to the edge of the pavement.  This 
is typically caused by seasonal shrinkage and swelling adjacent to non-irrigated edges of the 
pavement.  The cracks typically occur within the first few years of construction, and are typically 
located within a few to several feet of the edge of the pavement.  The cracks, if they occur, can be 
filled with a bituminous sealant.  Otherwise, a moisture barrier would need to be installed to a 
depth of at least 24 inches to reduce the potential for shrinkage of the pavement subgrade soils. 
 

10.2 Portland Cement Concrete (PCC) Pavements 
 
Recommendations for PCC pavements are presented below in Table 6 below.  Since the expected 
Average Daily Truck Traffic (ADTT) is not known at this time, we have provided alternatives for 
minimum pavement thickness.  An allowable ADTT should be chosen that is greater than expected 
for the development. 

 
Table 6.  Recommended Minimum PCC Pavement Thickness 

 

Allowable 

ADTT 

Minimum PCC  

Pavement Thickness  

(inches) 

0.8 5 

13 5½  

130 6 

 
Our design is based on an R-value of 5 and a 28-day unconfined compressive strength for concrete 
of at least 3,500 pounds per square inch.  In addition, our design assumes that pavements are 
restrained laterally by a concrete shoulder or curb and that all PCC pavements are underlain by at 
least 6 inches of Class 2 aggregate base.  We recommend that adequate construction and control 
joints be used in design of the PCC pavements to control the cracking inherent in this construction. 
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10.3 Asphalt Concrete, Aggregate Base and Subgrade 
 
Asphalt concrete and aggregate base should conform to and be placed in accordance with the 
requirements of Caltrans Standard Specifications, latest edition, except that ASTM Test 
Designation D1557 should be used to determine the relative compaction of the aggregate base.  
Pavement subgrade should be prepared and compacted as described in the “Earthwork” section of 
this report. 
 

10.4 Exterior Flatwork and Sidewalks 
 
We recommend that exterior concrete sidewalks be at least 4 inches thick and underlain by at least 
4 inches of Class 2 aggregate base compacted to a minimum of 90 percent relative compaction in 
accordance with ASTM Test Method D1557, latest edition.  If sidewalks are subject to wheel loads, 
they should be designed in accordance with the “Exterior Portland Cement Concrete Pavements” 
section of this report. 
 

11.0 LIMITATIONS 
 
This report has been prepared for the sole use of McCarthy Land Company, specifically for design 
of the North Santa Cruz Avenue multi-use development in Los Gatos, California.  The opinions 
presented in this report have been formulated in accordance with generally accepted geotechnical 
engineering practices that exist in the San Francisco Bay Area at the time this report was prepared.  
No warranty, expressed or implied, is made or should be inferred.   
 
The opinions, preliminary conclusions and recommendations contained in this feasibility report are 
based upon the information obtained from our investigation, which includes data from widely 
separated locations, visual observations from our site reconnaissance, and review of other 
geotechnical data provided to us, along with local experience and engineering judgment.  The 
preliminary recommendations presented in this report are based on the assumption that soil and 
geologic conditions at or between borings do not deviate substantially from those encountered or 
extrapolated from the information collected during our investigation.  We are not responsible for 
the data presented by others. 
 
We should be retained to review the geotechnical aspects of the final plans and specifications for 
conformance with our recommendations.  recommendations provided in this report are based on 
the assumption that we will be retained to provide observation and testing services during 
construction to confirm that conditions are similar to that assumed for design and to form an 
opinion as to whether the work has been performed in accordance with the project plans and 
specifications.  If we are not retained for these services, TRC cannot assume any responsibility for 
any potential claims that may arise during or after construction as a result of misuse or 
misinterpretation of TRC’s report by others.  Furthermore, TRC will cease to be the Geotechnical-
Engineer-of-Record if we are not retained for these services and/or at the time another consultant 
is retained for follow up service to this report. 
 
The opinions presented in this report are valid as of the present date for the property evaluated.  
Changes in the condition of the property will likely occur with the passage of time due to natural 
processes and/or the works of man.  In addition, changes in applicable standards of practice can 
occur as a result of legislation and/or the broadening of knowledge.  Furthermore, geotechnical 
issues may arise that were not apparent at the time of our investigation.  Accordingly, the opinions 
presented in this report may be invalidated, wholly or partially, by changes outside of our control.  
Therefore, this report is subject to review and should not be relied upon after a period of three 
years, nor should it be used, or is it applicable, for any other properties. 
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California, USGS National Earthquake Hazards Reduction Program, Northeastern
Margin of the Southern Santa Cruz Mountains, 1994.

EXPLANATION

cd Closed depression
ld Linear depression
lf Linear front
v Vegetation

SURFICIAL DEPOSITS/BEDROCK

Qls Landslide deposits
Qal Undifferentiated stream alluvium
Qlv Levee deposits
Qtsc Santa Clara gravel
pQ Undifferentiated bedrock
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SOURCE: K.M. Schmidt et al., U.S. Geological Survey, Map of Pavement and Pipe Breaks as
Indicators of Range-Front Faulting Resulting from the 1989 Loma Prieta Earthquake, 1995.
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APPENDIX A 

FIELD INVESTIGATION 

 

Our field investigation consisted of a surface reconnaissance and a subsurface exploration program using 
conventional truck-mounted, hollow-stem auger drilling equipment.  Four 8-inch-diameter exploratory 
borings were drilled on December 3 and 4, 2013 to a maximum depth of 45 feet.  The approximate 
locations of the exploratory borings are shown on the Site Plan, Figure 2.  The soils encountered were 
logged in the field by our representative and described in accordance with the Unified Soil Classification 
System (ASTM D2488).  The logs of the borings, as well as a key to the classification of the soil, are 
included as part of this appendix. 
 
The locations of borings were approximately determined by pacing from existing site boundaries.  The 
locations and elevations of the borings should be considered accurate only to the degree implied by the 
method used. 
 
Representative soil samples were obtained from the borings at selected depths.  All samples were returned 
to our laboratory for evaluation and appropriate testing.  Penetration resistance blow counts were obtained 
by dropping a 140-pound hammer 30 inches.  Modified California 3.0-inch outside diameter (O.D.) and 
Standard Penetration Test (SPT) 2-inch O.D. samples were obtained by driving the samplers 18 inches and 
recording the number of hammer blows for each 6 inches of penetration.  Unless otherwise indicated, the 
blows per foot recorded on the boring logs represent the accumulated number of blows required to drive 
the samplers the last two 6-inch increments.  When using the SPT sampler, the last two 6-inch increments 
is the uncorrected SPT measured blow count.  The various samplers are denoted at the appropriate depth 
on the boring logs and symbolized as shown on the Key to Exploratory Boring Logs. 
 
Field tests included an evaluation of the unconfined compressive strength of the cohesive soil samples 
using a pocket penetrometer device.  The results of these tests are presented on the individual boring logs 
at the appropriate sample depths. 
 
The attached boring logs and related information depict subsurface conditions at the locations indicated 
and on the date designated on the logs.  Subsurface conditions at other locations may differ from 
conditions occurring at these boring locations.  The passage of time may result in altered subsurface 
conditions due to environmental changes.  In addition, any stratification lines on the logs represent the 
approximate boundary between soil types and the transition may be gradual. 
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This log is a part of a report by TRC, and should not be used as a
stand-alone document. This description applies only to the location of the exploration

at the time of drilling. Subsurface conditions may differ at other locations and may
change at this location with time. The description presented is a simplification of
actual conditions encountered. Transitions between soil types may be gradual.
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at the time of drilling. Subsurface conditions may differ at other locations and may
change at this location with time. The description presented is a simplification of
actual conditions encountered. Transitions between soil types may be gradual.
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71

28

SANDY LEAN CLAY (CL)
hard, moist, brown, fine to coarse sand, fine gravel
(sub-angular to sub-rounded), low plasticity

LEAN CLAY (CL)
hard, moist, brown, trace fine to coarse sand, low
plasticity

CLAYEY GRAVEL (GC)
very dense, moist, brown, fine to coarse sand, fine to
coarse gravel (sub-angular)

LEAN CLAY (CL)
very stiff, moist, brown, trace fine to medium sand, low
plasticity
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DRILL RIG:   TRUCK MOBILE B-56

BORING TYPE:   8-INCH HOLLOW STEM

LOGGED BY:   AC

START DATE:   12-3-13         FINISH DATE:   12-3-13

Torvane

:  FREE GROUND WATER MEASURED DURING DRILLING AT 17.5 FEET
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30

35

40

45

50

55

60

Undrained Shear Strength
(ksf)

U-U Triaxial Compression

E
LE

V
A

T
IO

N
(F

T
)

EB-2
210359

Pocket Penetrometer

Unconfined Compression

PROJECT NO:   210359

PROJECT:   N. Santa Cruz Ave Multi-Use Development

LOCATION:   Los Gatos, CA

COMPLETION DEPTH:  45.0 FT.

1.0 2.0 3.0 4.0

GROUND WATER OBSERVATIONS:

This log is a part of a report by TRC, and should not be used as a
stand-alone document. This description applies only to the location of the exploration

at the time of drilling. Subsurface conditions may differ at other locations and may
change at this location with time. The description presented is a simplification of
actual conditions encountered. Transitions between soil types may be gradual.
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AC

SC, FILL

FILL

CL, FILL

GC, FILL

118

116

104
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70
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23
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21
50/6

3.5" of AC
CLAYEY SAND (SC) [FILL]
dense, moist, dark brown, fine to coarse sand, fine
gravel (sub-angular to sub-rounded)
CONCRETE [FILL]

SANDY LEAN CLAY (CL) [FILL]
hard, moist, brown, fine to coarse sand, fine to coarse
gravel (sub-angular to sub-rounded), low plasticity

no recovery

brown to light bluish gray, fine sand, trace medium sand

CLAYEY GRAVEL (GC) [FILL]
very dense, moist to wet, bluish gray, fine to coarse
sand, fine to coarse gravel (sub-angular)
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DRILL RIG:   TRUCK MOBILE B-56

BORING TYPE:   8-INCH HOLLOW STEM

LOGGED BY:   AC

START DATE:   12-4-13         FINISH DATE:   12-4-13

Torvane

NO FREE GROUND WATER ENCOUNTERED
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EXPLORATORY BORING:  EB-3
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PROJECT NO:   210359

PROJECT:   N. Santa Cruz Ave Multi-Use Development

LOCATION:   Los Gatos, CA

COMPLETION DEPTH:  20.0 FT.

1.0 2.0 3.0 4.0SURFACE ELEVATION:

GROUND WATER OBSERVATIONS:

This log is a part of a report by TRC, and should not be used as a
stand-alone document. This description applies only to the location of the exploration

at the time of drilling. Subsurface conditions may differ at other locations and may
change at this location with time. The description presented is a simplification of
actual conditions encountered. Transitions between soil types may be gradual.
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4.0" of AC
LEAN CLAY (CL)
hard, moist, brown, trace fine to coarse sand and fine
gravel (sub-angular), low plasticity
Plasticity Index = 10, Liquid Limit = 27

SANDY LEAN CLAY (CL)
hard, moist, brown, fine to coarse sand, fine gravel
(sub-angular to sub-rounded), low plasticity
CLAYEY SAND WITH GRAVEL (SC)
very dense, moist, reddish brown, fine to coarse sand,
fine gravel (sub-angular to sub-rounded)

LEAN CLAY WITH SAND (CL)
hard, moist, brown, fine sand, low plasticity

SANDY LEAN CLAY (CL)
hard, moist, brown, fine to coarse sand, fine gravel
(sub-angular to sub-rounded), low plasticity

CLAYEY GRAVEL (GC)
medium dense, moist to wet, brown, fine to coarse
sand, fine gravel (sub-angular)

POORLY GRADED GRAVEL WITH CLAY (GP-GC)
very dense, moist to wet, dark brown, fine to coarse
sand, fine to coarse gravel (sub-angular)

LEAN CLAY (CL)
hard, moist, dark brown, trace fine sand and fine gravel
(sub-angular to sub-rounded), low plasticity
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DRILL RIG:   TRUCK MOBILE B-56

BORING TYPE:   8-INCH HOLLOW STEM

LOGGED BY:   AC

START DATE:   12-4-13         FINISH DATE:   12-4-13

Torvane

:  FREE GROUND WATER MEASURED DURING DRILLING AT 18.0 FEET
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EXPLORATORY BORING:  EB-4
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PROJECT NO:   210359

PROJECT:   N. Santa Cruz Ave Multi-Use Development

LOCATION:   Los Gatos, CA

COMPLETION DEPTH:  44.5 FT.

1.0 2.0 3.0 4.0SURFACE ELEVATION:

GROUND WATER OBSERVATIONS:

This log is a part of a report by TRC, and should not be used as a
stand-alone document. This description applies only to the location of the exploration

at the time of drilling. Subsurface conditions may differ at other locations and may
change at this location with time. The description presented is a simplification of
actual conditions encountered. Transitions between soil types may be gradual.
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CLAYEY GRAVEL (GC)
very dense, moist, brown, fine to coarse sand, fine to
coarse gravel (sub-angular)
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DRILL RIG:   TRUCK MOBILE B-56

BORING TYPE:   8-INCH HOLLOW STEM

LOGGED BY:   AC

START DATE:   12-4-13         FINISH DATE:   12-4-13

Torvane

:  FREE GROUND WATER MEASURED DURING DRILLING AT 18.0 FEET
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EXPLORATORY BORING:  EB-4  Cont'd
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PROJECT NO:   210359

PROJECT:   N. Santa Cruz Ave Multi-Use Development

LOCATION:   Los Gatos, CA

COMPLETION DEPTH:  44.5 FT.

1.0 2.0 3.0 4.0

GROUND WATER OBSERVATIONS:

This log is a part of a report by TRC, and should not be used as a
stand-alone document. This description applies only to the location of the exploration

at the time of drilling. Subsurface conditions may differ at other locations and may
change at this location with time. The description presented is a simplification of
actual conditions encountered. Transitions between soil types may be gradual.
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APPENDIX B 

LABORATORY PROGRAM 

 

 

The laboratory testing program was directed toward a quantitative and qualitative evaluation of the 
physical and mechanical properties of the soils underlying the site and to aid in verifying soil classification. 
 
Moisture Content:  The natural water content was measured (ASTM D2216) on 26 samples of the 
materials recovered from the borings.  These water contents are recorded on the boring logs at the 
appropriate sample depths. 
 
Dry Densities:  In place dry density tests (ASTM D2937) were performed on 18 samples to measure the 
unit weight of the subsurface soils.  Results of these tests are shown on the boring logs at the appropriate 
sample depths. 
 
Plasticity Index:  Plasticity Index determinations (ASTM D4318) were performed on 2 samples of the 
subsurface soils to measure the range of water contents over which these materials exhibit plasticity.  The 
Plasticity Index was used to classify the soil in accordance with the Unified Soil Classification System and 
to evaluate the soil expansion potential.  Results of these tests are presented on Figure B-1 and on the logs 
of the borings at the appropriate sample depths. 
 
Washed Sieve Analyses:  The percent soil fraction passing the No. 200 sieve (ASTM D1140) was 
performed on 2 samples of the subsurface soils to aid in the classification of these soils.  Results of these 
tests are shown on the boring logs at the appropriate sample depths. 
 
R-Value:  An R-value resistance test (California Test Method No. 301) was performed on a representative 
sample of the surface soils at the site to provide data for the pavement design.  The test indicated an R-
value of 12 at an exudation pressure of 300 pounds per square inch.  The results of the test are presented in 
this appendix. 
 
 
 

* * * * * * * * * * * 
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Job No.: Date: 12/16/13 11.4%

Client: Tested MD

Project: Reduced RU

Sample Checked DC

Soil Type:
A B C D

138 291 571
1200 1200 1200

96 43 25
3188 3158 3155
2078 2076 2083
2.68 2.45 2.33
20.3 15.4 13.7

104.3 115.9 122.5
0.0 55.9 124.7

152 136 112
4 3.24 3.1
3 12 23

Moisture Content, %

Specimen Number

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

Height After Compaction, in.

Dark Yellowish Brown Sandy CLAY

Weight of Mold, grams

Exudation Pressure, psi

Initial Moisture, 028-2347

TRC

N. Santa Cruz Ave & Hwy 9 - 210359

Dry Density, pcf

R-value

Stabilometer @ 2000 

Expansion Pressure, psf
Stabilometer @ 1000 

Turns Displacement

psf
Expansion 
Pressure

R-value by 
Stabilometer

12
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Remarks:

EB-4; Bucket @ top 5'
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R-value Test Report (Caltrans 301)



CTL # Date: PJ
Client: Project:

Remarks:

Chloride pH Sulfide Moisture
As Rec. Min Sat. mg/kg mg/kg % Qualitative At Test

Dry Wt. Dry Wt. Dry Wt. EH (mv) At Test by Lead %

Boring Sample, No. Depth, ft. ASTM G57 Cal 643 ASTM G57 ASTM D4327 ASTM D4327 ASTM D4327 ASTM G51 ASTM G200 Temp °C Acetate Paper ASTM D2216

EB-1 1B 2.0 - - 12,231 3 4 0.0004 6.9 - - - 8.9
Dark Yellowish Brown Clayey SAND 

w/ Gravel

EB-2 3A 5.5 - - 2,014 9 3 0.0003 6.2 - - - 9.1 Olive Brown Sandy CLAY w/ Gravel

EB-4 2A 3.5 - - 10,272 9 <2 <0.0002 6.6 - - - 9.5 Olive Clayey SAND w/ Gravel

Corrosivity Tests Summary

(Redox)

PJ
210359

Resistivity @ 15.5 °C (Ohm-cm)

Proj. No:
Checked:12/11/2013

TRC

Soil Visual Description 

028-2347
N. Santa Cruz Ave & Hwy 9

Sample Location or ID Sulfate ORP

Tested By:
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REVISED FAULT HAZARD INVESTIGATION 
50 LOS GATOS-SARATOGA ROAD PROPERTY 

LOS GATOS, CALIFORNIA 

1.0 INTRODUCTION 

This report presents the results of our fault hazard investigation of the property located at 50 Los Gatos-

Saratoga Road in Los Gatos, California, see Figure 1, Site Location Map.  Our services were performed in 

accordance with our proposal dated 18 July 2008. 

We understand Classic Residence by Hyatt plans to purchase the an approximately 8.5-acre site currently 

occupied by the Los Gatos Inn.  Classic Residence by Hyatt proposed to construct several buildings on 

the site, including a six- to seven-story, steel framed structure with one level of below-grade parking.  

The structure will house approximately 300 independent living units and a skilled nursing facility, and an 

assisted living facility will occupy separate structures.   

Geologic maps by the California Geological Survey and the U.S. Geological Survey indicate that a trace of 

the Shannon fault crosses the site.  The Shannon fault system is one of four main potentially active faults 

(along with the Monte Vista, Berrocal, and Sargeant Faults) within the Southern Santa Clara Valley Thrust 

Zone, consisting of several splays that trend roughly west-northwest along the east foothills of the central 

Santa Cruz Mountains.   

These faults have not been known to produce large earthquakes within historic time, but appear to move 

as a result of sympathetic or aseismic movement associated with an earthquake on the San Andreas 

Fault.  Uplift and horizontal movements along these faults have been estimated at approximately 0.4 mm 

per year on the Monte Vista fault, and no movements have been recorded in the Holocene Epoch (the 

past 11,000 years) on the trace of the Shannon fault that crosses the property.   

Because of the sites proximity to this trace of the Shannon fault, the site is within the City of Los Gatos 

and Santa Clara County Hazard Zone for fault rupture.  The objectives of our investigation were to 

evaluate the potential for fault surface rupture and associated ground deformation on the site in the area 

of the mapped fault trace, and to provide conclusions concerning their potential impact on the project.     
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2.0 SCOPE OF SERVICES 

We investigated the site and developed conclusions and recommendations regarding: 

• location and activity of the Shannon fault 

• site geology and geologic hazards 

• site seismicity and seismic hazards 

To achieve our objectives, we:  

• performed a site reconnaissance by our senior project geologist on 2 July 2008 

• reviewed of geologic literature of the site vicinity 

• reviewed of the draft Feasibility Geologic and Geotechnical Investigation report prepared by 

Cornerstone Earth Group (CEG), dated 5 October 2007 

• reviewed of the Geologic Hazards Assessment report prepared by BAGG Engineers (BAGG), 

dated April 23, 2008  

• drilled and logged of six test borings and a fault exploration trench  

3.0 FIELD INVESTIGATION 

Before proceeding with our field exploration, we reviewed available published information related to the 

geology and seismicity of the site, and developed a field program utilizing test borings and a trench. 

3.1 Test Borings 

On 31 July and 1 August 2008, we logged six test borings drilled to depths between approximately 69½ 

and 84 feet using a truck-mounted drill-rig equipped with an 8-inch diameter hollow-stem auger.  The 

locations of the test borings are shown on the Site Plan, Figure 2.  The boring locations were established 

by measuring distance and bearing from known points shown on the base map prepared by BKF dated 22 

October 2007.   

The boring logs are presented in Appendix A on Figures A-1 through A-6. The test borings were 

continuously logged by our Senior Staff Geologist in accordance with the soil classification system 

presented on Figure A-7 and the criteria for rock descriptions shown on Figure A-8.   
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Soil samples were obtained using a Standard Penetration Test (SPT) split-barrel sampler with a 2.0-inch 

outside diameter and a 1.5-inch inside diameter, without liners.  The SPT sampler was driven with a  

140-pound, down-hole automatic hammer falling 30 inches. The blow counts required to drive the 

sampler the final 12 inches of an 18-inch drive (N-values) were recorded and are shown on the boring 

logs.  

3.2 Fault Exploration Trench 

After evaluating the test boring data, we identified the approximate location of the Shannon Fault in the 

bedrock between borings TR3 and TR4.  To evaluate whether the offset observed in the bedrock is 

present in more recent deposits (surficial materials); a 100-foot long, 12-foot deep trench was excavated 

in the eastern portion of the property.  The trench was excavated approximately perpendicular to, and 

centered over the mapped location of the fault trace by a four-wheel drive backhoe equipped with a  

30-inch bucket.  Hydraulic shoring was installed in the trench approximately every 6 feet along the trench 

in general conformance with OSHA guidelines.  

The trench walls were hand-cleaned and logged by our Senior Project Geologist and Senior Staff 

Geologist between 4 August 2008 and 7 August 2008.  A graphic representation of the eastern trench 

wall is presented on Figure 3, Log of Fault Exploration Trench.   

On 7 August 2008, our Senior Project Geologist met at the site with geologists from the California 

Geological Survey (CGS) and AMEC, the geologic firm providing consulting geologic services to the Town 

of Los Gatos.  The geologists entered the trench, observed the exposures, and discussed their 

interpretations of the exposures.  

On 8 August 2008, the trench was backfilled with spoils generated from the excavation.  The backfill 

material was placed in lifts in the trench, and was compacted using a sheepsfoot compaction wheel on 

the end of an excavator.  Upon completion, the surface was repaved. 

3.3 Laboratory Testing 

Samples of carbon were obtained from alluvial Units 6 and 7 shown on Figure 3, from depths of 

approximately 10 and 11 feet respectively.  These samples were AMS (Accelerator Mass Spectrometry) 

radio-carbon dated.  The results are presented in Appendix B. 
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4.0 PREVIOUS INVESTIGATIONS 

Two geologic investigations have previously been performed for the project.  In 2007, Cornerstone Earth 

Group (CEG) performed a Feasibility Geologic and Geotechnical Investigation for the project, and 

submitted the results of that investigation in its report dated 5 October 2007.  The CEG study included a 

site reconnaissance, a review of aerial photographs and geologic literature, the drilling of four test 

borings, laboratory testing, engineering and geologic analyses.   The borings were drilled near the four 

corners of the property.  All four borings encountered sandy clay alluvium over clayey sand to sandy 

gravel alluvium.  Monterey Formation siltstone bedrock was encountered beneath the alluvium in 

Borings 1 and 4, both drilled on the east side of the site, at depths approximately 43 and 38 feet below 

ground surface, respectively.  Groundwater was encountered in Borings 1 and 2, drilled on the north side 

of the fault trace, at depths of 28 and 26.5 feet below the ground surface, respectively.  No groundwater 

was observed in Borings 3 or 4, which were drilled on the south side of the mapped fault trace.  

In 2008, BAGG Engineers (BAGG) conducted a Geologic Hazards Assessment for the project, and 

submitted the results of its investigation in a report dated 23 April 2008.  The BAGG study included a site 

reconnaissance, geologic research, and the review of two seismic refraction profiles performed by BAGG’s 

subconsultant NORCAL Geophysical Consultants, Inc. (Norcal).  Each profile was performed in two shorter 

segments that were computer processed into one long profile.  The two profiles revealed a velocity 

contour discontinuity in the approximate centers of each profile.  Norcal interprets these discontinuities as 

computer artifacts created as a result of the processing to combine the segments, and they concluded 

that the surveys show “no observable vertical offset or lateral variation that could be associated with 

faulting.”    

Both reports identified three main geologic constraints to the proposed development, and provided 

preliminary conclusions for each.  The main constraints identified are: fault rupture, ground shaking and 

liquefaction.    

5.0 SITE CONDITIONS 

5.1 Surface Conditions 

The site is bound by Highway 17 to the west, Los Gatos-Saratoga Road to the North, Bella Vista Avenue 

to the east, and Los Gatos High School to the South.  The site is currently occupied by several one- and 
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two-story, wood-framed structures, surrounded by asphalt parking areas and landscaping.  The site is 

relatively level, approximately 20 to 30 feet lower than Los Gatos-Saratoga Road, and approximately 

60 feet lower than Bella Vista Avenue.  A moderately steep cut-slope runs along the eastern property 

boundary between the developed portion of the site and Bella Vista Avenue. 

5.2 Regional Geology 

The property sits at base of the east side of the central Santa Cruz Mountains, a northwest trending 

range within the California Coast Ranges geomorphic province. The Coast Ranges geomorphic province of 

California is characterized by northwest-trending valleys and ridges.  These topographic features are 

controlled by folds and faults that resulted from the collision of the Farallon plate and North American 

plate and subsequent predominantly strike-slip faulting along the San Andreas fault system.  The 

San Andreas fault is more than 600 miles long from Pt. Arena in the north to the Gulf of California in the 

south.  The Coast Ranges province is bound on the east by the Great Valley and on the west by the 

Pacific Ocean.   

The site is in an area mapped as underlain by Holocene age (approximately 11,000 years old to present) 

and Pleistocene age (approximately 11,000 to 1.8 million years old) alluvium (see Figure 4, Regional 

Geologic Map).  The alluvium consists of thin to thick layers of clayey sand, sandy clay, and sandy gravels 

that are dense to very dense, subrounded to rounded, and poorly sorted, with sizes ranging from fine-

grained sand to cobbles and boulders up to 3 feet in diameter.  The alluvium has been deposited at 

various times by ancient streams that drained the Santa Cruz Mountains, including the adjacent 

Los Gatos Creek. 

Middle Miocene age (approximately 5.3 to 23.8 million years old) Monterey Formation siltstone and shale 

bedrock is mapped beneath the alluvium.  The Monterey Formation is composed of a silicious marine 

siltstone and shale bedrock, formed in isolated basins on and off shore, from diatoms and 

coccolithophorids. 

5.3 Regional Seismicity 

The major active faults in the area are the San Andreas, San Gregorio, Hayward, and Calaveras Faults.  

These and other faults of the region, including potentially active faults are shown on Figure 5, Map of 

Major Faults and Earthquake Epicenters in the San Francisco Bay Area.  For each of the active and 
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potentially active faults within 100 kilometers of the site, the distance from the site and estimated 

maximum Moment magnitude1 (Working Group of California Earthquake Probabilities (WGCEP) (2003) 

and Cao et al (2003) are summarized in Table 1. 

TABLE 1 
Regional Faults and Seismicity 

Fault Name 
Distance 

(km) 
Direction from 

Site 

Mean 
Characteristic 
or Maximum 

Moment 
Magnitude 

Mean Slip 
Rate 

(mm/yr) 
Shannon 0.0 Northeast 6.80 0.0 
San Andreas – 1906 Rupture 5.7 Southwest 7.90 19 
San Andreas – Peninsula 5.7 Southwest 7.15 17 
San Andreas – Santa Cruz Mnts. 6.1 Southwest 7.03 17 
Sargent 10.0 Southeast 6.80 3 
Zayante-Vergeles 15 South 6.80 0.1 
Hayward – South East Extension 22 East 6.40 3 
Total Calaveras 26 East 6.93  
South Hayward 28 Northeast 6.67 9 
Total Hayward 28 Northeast 6.91 9 
Total Hayward-Rodgers Creek 28 Northeast 7.26 9 
Northern San Gregorio 31 West 7.23 7 
Total San Gregorio 31 West 7.44 5 
Monterey Bay-Tularcitos 36 Southwest 7.10 0.5 
Southern San Gregorio 45 Southwest 6.96 3 
Greenville 49 Northeast 6.94 2 
Mt Diablo 58 North 6.65 2 
Ortigalita 62 East 6.90 1 
Quien Sabe 64 East 6.40 2 
Rinconada 64 Southeast 7.30 1 
Great Valley 6 68 Northeast 6.70 1.5 
Great Valley 7 68 Northeast 6.70 1.5 
North Hayward 70 North 6.49 9 
Concord/Green Valley 75 North 6.71  
Great Valley 8 76 East 6.60 1.5 
San Andreas – North Coast South 82 Northwest 7.45 24 
Great Valley 9 89 East 6.60 1.5 
Great Valley 5 97 North 6.50 1.5 

                                                
1  Moment magnitude is an energy-based scale and provides a physically meaningful measure of the size of a 

faulting event.  Moment magnitude is directly related to average slip and fault rupture area. 
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Figure 5 also shows the earthquake epicenters for events with magnitude greater than 5.0 from January 

1800 through December 2000.  Since 1800, four major earthquakes have been recorded on the 

San Andreas Fault.  In 1836 an earthquake with an estimated maximum intensity of VII on the Modified 

Mercalli (MM) scale (Figure 6) occurred east of Monterey Bay on the San Andreas Fault (Toppozada and 

Borchardt 1998).  The estimated Moment magnitude, Mw, for this earthquake is about 6.25.  In 1838, an 

earthquake occurred with an estimated intensity of about VIII-IX (MM), corresponding to a Mw of about 

7.5.  The San Francisco Earthquake of 1906 caused the most significant damage in the history of the 

Bay Area in terms of loss of lives and property damage.  This earthquake created a surface rupture along 

the San Andreas Fault from Shelter Cove to San Juan Bautista approximately 470 kilometers in length.  It 

had a maximum intensity of XI (MM), a Mw of about 7.9, and was felt 560 kilometers away in Oregon, 

Nevada, and Los Angeles.  The most recent earthquake to affect the Bay Area was the Loma Prieta 

Earthquake of 17 October 1989, in the Santa Cruz Mountains with a Mw of 6.9, approximately 22 km from 

the site. 

In 1868 an earthquake with an estimated maximum intensity of X on the MM scale occurred on the 

southern segment (between San Leandro and Fremont) of the Hayward Fault.  The estimated Mw for the 

earthquake is 7.0.  In 1861, an earthquake of unknown magnitude (probably a Mw of about 6.5) was 

reported on the Calaveras Fault.  The most recent significant earthquake on this fault was the 1984 

Morgan Hill earthquake (Mw = 6.2). 

The 2007 WGCEP at the U.S. Geologic Survey (USGS) predicted a 63 percent chance of a magnitude 6.7 

or greater earthquake occurring in the San Francisco Bay Area in 30 years.   More specific estimates of 

the probabilities for different faults in the Bay Area are presented in Table 2. 

TABLE 2 
WGCEP (2007) Estimates of 30-Year Probability 

of a Magnitude 6.7 or Greater Earthquake 

 
Fault 

Probability 
(percent) 

Hayward-Rodgers Creek 31 

N. San Andreas 21 

Calaveras 7 

San Gregorio 6 

Concord-Green Valley 3 

Greenville 3 

Mount Diablo Thrust 1 



 

 8 
48440103.CRH  4 September 2008 

The Uniform California Earthquake Rupture Forecast, Version 2 (UCERF2) published by the USGS contains 

information on the average recurrence interval for earthquakes occurring on active faults in California.  

The intervals were established by trenching across the fault, and radio-dating samples of carbon obtained 

from offset soil horizons relating to specific earthquake events.  To evaluate the Southern Santa Cruz 

Mountains segment of the San Andreas Fault, a trench was excavated in Mill Canyon (approximately 

25½ miles southeast of the property), and nine earthquake events were noted in the trench.  The 

earthquake recurrence interval for this section of the San Andreas Fault was calculated to be 106 years.  

Along the North Coast section of the San Andreas Fault, a trench was excavated at Vedanta 

(approximately 72 miles northwest of the property), and twelve earthquake events were noted in the 

trench.  The earthquake recurrence interval for this section of the San Andreas Fault was calculated to be 

248 years.  Using these two recurrence intervals, we calculated that 104 and 44 earthquakes occurred 

during the past 11,000 years for the Southern Santa Cruz Mountains and North Coast segments of the 

San Andreas Fault, respectively.  

5.4 Local Seismicity 

The site is within the City of Los Gatos and Santa Clara County Hazard Zone for fault rupture; a trace (of 

the Shannon fault is mapped beneath the property.  At the site, the fault location is mapped as 

approximate where it is mantled by alluvium.  Southeast of the site, this trace of the Shannon fault is 

shown entirely within the Miocene age (approximately 5.3 to 24 million years old) Monterey Siltstone and 

Shale formation.  Northeast of the site, the fault is shown entirely within the Pliocene and Pleistocene 

(approximately 11,000 to 4.8 million years old) Santa Clara Formation.  Further northwest, the fault is 

shown to offset the Monterey and Santa Clara Formations. 

Geomorphic studies performed by William Lettis and Associates under contract from the U.S. Geological 

Survey have mapped several types of surface lineaments related to faulting along the northeast margin 

of the Santa Cruz Mountains in the site vicinity.  Two relatively short vegetation lineaments and a tonal 

lineament have been identified in the immediate vicinity of the site (see Figure 7, Regional Fault 

Lineament Map).  It should be noted that not all lineaments mapped are fault related, and the orientation 

of these three lineaments is not along the same trend as the mapped fault. 

Following the 1989 Loma Prieta Earthquake, the USGS compiled a database of distress to local 

infrastructure within the subject area.  The results of that study were presented in USGS Open-File 

Report 95-820, Breaks in Pavement and Pipes as Indicators of Range-Front Faulting resulting from the 

1989 Loma Prieta Earthquake Near the Southwest Margin of the Santa Clara Valley, California (Schmidt, 
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et al, 1995).  While not mapping distress on private properties, the report does identify areas along 

Los Gatos Boulevard southwest of the site, along the mapped fault trend (see figure 8, Loma Prieta 

Earthquake Ground Deformation Map).  This distress is characterized as a “fresh break or buckle 

suggestive of contractional deformation.”   

5.5 Site Geology and Subsurface Conditions 

The site consists of a relatively flat pad that may have been created by cut-fill techniques.  A minor 

amount of fill is apparent in the northeast portion of the site, placed for the construction of Los Gatos-

Saratoga Road.  A cut-slope exposing colluvium.  Where the colluvium is on moderate to steep slopes, it 

is subject to downhill creep, a process by which the soil moves downslope at an imperceptibly slow rate 

as a result of gravity. 

We logged six borings that were drilled in the western portion of the site.  The borings were excavated in 

a line approximately perpendicular to the mapped trace of the Shannon fault, spaced every approximately 

20 to 25 feet apart.  All borings encountered a similar sequence of subsurface materials, consisting of 

alluvium over Monterey Formation siltstone bedrock.  The alluvium consisted of dense to very dense 

sandy clay with gravel to clayey sand with gravel (see Logs of Borings 1 through 6 in Appendix A).  A 

consistent trend in the depth to bedrock below ground surface was observed in the test borings, with an 

approximately 6 foot vertical offset in the bedrock surface between borings B3 and B4 (see Figure 9, 

Idealized Geologic Cross-Section A-A’).  To achieve the offset between borings B3 and B4, we interpret 

the fault to be a thrust fault, dipping approximately 60 degrees as shown on Figure 9.  The location of 

this offset coincides with the mapped location shown on the McLaughlin regional geologic map.  Using 

trigonometric relationships, we have determined that the surface of the Monterey Formation bedrock 

beneath the alluvium strikes (is oriented) 27 degrees west of north, and dips (slopes downward) 35 

degrees to the north. 

A fault exploration trench was excavated in the eastern portion of the site, approximately centered over 

the mapped location of the fault trace (after the mapped location was confirmed by the test borings).  

The trench exposed a thin veneer of artificial fill and baserock beneath the asphalt parking lot, underlain 

by up to approximately 5 feet of dark yellowish brown to brown clayey sand with gravel alluvium that has 

weathered to type A and C soil horizons.  Beneath the soil horizons, the trench exposed stratified 

alluvium consisting of one to three foot thick, relatively horizontal layers of dark yellowish brown sandy 

gravel, dark brown sand with scattered gravels, and brown gravels with sand.  Yellowish brown, very 
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dense clayey sand with scattered gravels was observed beneath the brown gravels with sand layer in the 

southern third of the trench (see Figure 3).  The contacts between alluvial layers were distinct, and were 

not offset by faulting.  We did not observe any evidence of faulting within the alluvium in the trench, 

exposed to a depth of approximately 12 feet.  We obtained samples of carbon (charcoal/wood fragments) 

from two layers of alluvium (units 7 and 8 shown on Figure 3) for age dating.  The results of carbon 

dating performed on these samples are presented in Appendix B, and indicate that Unit 7 is 

approximately 11,000 years old, and Unit 8 is older than 11,000 years old.  Along the northeast end of 

the trench, the alluvial layers appear to dip downward to the northeast, with a maximum change in 

elevation of the beds of three feet, as shown on Figure 3. 

5.6 Groundwater 

Groundwater was encountered in all six test borings during drilling, and stabilized groundwater levels 

were measured in five of the six borings (all except Boring B-5).  Groundwater was not encountered in 

the fault exploration trench.  Groundwater levels measured in the test borings indicate groundwater in 

the western side of the site to be approximately 21 to 24 feet below the ground surface.  We observed a 

sharp change in the depth to groundwater between borings B-3 and B-4, in the area of the Shannon 

fault.  It should be noted that the Shannon fault was initially defined by a linear groundwater barrier.   

6.0 CONCLUSIONS 

On the basis of the results of our investigation and studies, we conclude a trace of the Shannon Fault 

crosses the site, and this trace is inactive2; there is no evidence that any movements have occurred on 

this trace for at least 11,000 years.  In our opinion, the primary constraint to the proposed development 

include the proximity of the site to the San Andreas and other active faults.  

6.1 Fault Rupture Hazard 

The splay of the Shannon fault mapped as crossing the subject site does in-fact cross the site.  Our 

review of prior reports and published geologic maps and geologic hazard maps, revealed that no other 

known active or potentially active faults pass through the subject property. 

                                                
2  Inactive faults are faults that are faults that can be identified through stratigraphy or displacements, but 

has not moved in the last 11,000 years.  Such faults are deemed not likely to move again in the near 
future, or be a source of seismic activity. 
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On the basis of the exposures within our fault trench, we conclude the upper 12 feet of alluvium at the 

site has not experienced active faulting3.  Considering the thickness of the alluvium, and the results of the 

age dating from the carbon samples obtained from the trench, we conclude there is no evidence that this 

splay of the Shannon fault has been active during Holocene time (the past 11,000 years).  Furthermore, 

there is no evidence that the fault has broken the ground surface.  Therefore, we conclude that the 

potential from fault offset through the property is negligible, and a setback from this fault should not be 

required.   

In our opinion, minor movement along the fault may occur as sympathetic movement during a large 

earthquake on the San Andreas Fault.  During an earthquake on the San Andreas Fault, the Shannon 

Fault may move as a thrust fault through the bedrock at depth, but would not rupture the surface.  

During such an event, tilting of the alluvial beds exposed in the trench may occur and cause minor 

settlement of the alluvium overlying the bedrock on the footwall (down-dropped side of the thrust fault).  

Based on a maximum offset in the alluvial beds of 3 feet, no evidence of fault offset of the beds for at 

least 11,000 years, and our calculations of 104 and 44 earthquakes in the past 11,000 years on the 

nearest segments of the San Andreas Fault, we conclude the maximum differential settlement of the 

alluvium is ½- to ¾-inch per earthquake event.  We believe movement of this magnitude can be 

successfully accommodated by supporting structures in the immediate vicinity of the fault on mat-like 

foundations. 

6.2 Ground Shaking 

Considering the proximity of the site to the San Andreas and other known active faults, it is reasonable to 

assume that the site will be subjected to strong to very strong ground shaking from a major earthquake 

on at least one of the nearby active faults during the design-life of future improvements.  

6.3 Seismic Hazards 

During a major earthquake on a segment of one of the nearby faults, strong to very strong shaking is 

expected to occur at the project site.  Strong shaking during an earthquake can result in ground failure 

                                                
3  Active faults are defined as a fault which has had displacement or seismic activity during the geologically recent 

period.  In the United States, an active fault is generally defined as a fault which has displaced earth materials 
during the Holocene Epoch (during the last 11,000 years). 
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such as that associated with soil liquefaction4, lateral spreading5, and differential compaction6.  We used 

the results of the borings to evaluate the potential of these phenomena occurring at the project site. 

The site is located within a State of California seismic hazard zone for earthquake-induced liquefaction.  

Liquefaction occurs when loose sand below the groundwater table is subjected to intense and prolonged 

vibrations. These vibrations cause the sand grains to move closer together, driving out the water 

surrounding the grains. This increase in water flow can cause the sandy soil to loose its strength and flow 

like a liquid, damaging overlying structures.  Lateral spreading takes place if liquefaction occurs near an 

open slope face, such as a creek bank. Mass movement of the soil towards the bank can occur 

throughout the duration of the shaking.  Differential settlement may result from the non-uniform 

densification of the loose sands during liquefaction, causing variations in the ground surface.  

On the basis of the relative density of the alluvium interpreted from the N-values (blow-counts) obtained 

during our field exploration, we conclude the risk of seismically induced liquefaction or differential 

settlement is low.  Furthermore, because there are no open faces within the site vicinity, and the risk of 

liquefaction at the site is low, we conclude the risk of lateral spreading to affect the site is nil. 

                                                
4 Liquefaction is a transformation of soil from a solid to a liquefied state during which saturated soil temporarily 

loses strength resulting from the buildup of excess pore water pressure, especially during earthquake-induced 
cyclic loading.  Soil susceptible to liquefaction includes loose to medium dense sand and gravel, low-plasticity 
silt, and some low-plasticity clay deposits. 

5 Lateral spreading is a phenomenon in which surficial soil displaces along a shear zone that has formed within an 
underlying liquefied layer.  Upon reaching mobilization, the surficial blocks are transported downslope or in the 
direction of a free face by earthquake and gravitational forces. 

6 Differential compaction is a phenomenon in which non-saturated, cohesionless soil is densified by earthquake 
vibrations, causing differential settlement. 
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 I Not felt by people, except under especially favorable circumstances. However, dizziness or nausea may be experienced.
Sometimes birds and animals are uneasy or disturbed. Trees, structures, liquids, bodies of water may sway gently, and doors may swing 
very slowly.

 II Felt indoors by a few people, especially on upper floors of multi-story buildings, and by sensitive or nervous persons.
As in Grade I, birds and animals are disturbed, and trees, structures, liquids and bodies of water may sway. Hanging objects swing, 
especially if they are delicately suspended.

 III Felt indoors by several people, usually as a rapid vibration that may not be recognized as an earthquake at first. Vibration is similar 
to that of a light, or lightly loaded trucks, or heavy trucks some distance away. Duration may be estimated in some cases.

Movements may be appreciable on upper levels of tall structures. Standing motor cars may rock slightly.

 IV Felt indoors by many, outdoors by a few. Awakens a few individuals, particularly light sleepers, but frightens no one except those 
apprehensive from previous experience. Vibration like that due to passing of heavy, or heavily loaded trucks. Sensation like a heavy 
body striking building, or the falling of heavy objects inside.

Dishes, windows and doors rattle; glassware and crockery clink and clash. Walls and house frames creak, especially if intensity is in the 
upper range of this grade. Hanging objects often swing. Liquids in open vessels are disturbed slightly. Stationary automobiles rock 
noticeably.

 V Felt indoors by practically everyone, outdoors by most people. Direction can often be estimated by those outdoors. Awakens many, 
or most sleepers. Frightens a few people, with slight excitement; some persons run outdoors.

Buildings tremble throughout. Dishes and glassware break to some extent. Windows crack in some cases, but not generally. Vases and 
small or unstable objects overturn in many instances, and a few fall. Hanging objects and doors swing generally or considerably. 
Pictures knock against walls, or swing out of place. Doors and shutters open or close abruptly. Pendulum clocks stop, or run fast or slow. 
Small objects move, and furnishings may shift to a slight extent. Small amounts of liquids spill from well-filled open containers. Trees and 
bushes shake slightly.

 VI Felt by everyone, indoors and outdoors. Awakens all sleepers. Frightens many people; general excitement, and some persons run 
outdoors.

Persons move unsteadily. Trees and bushes shake slightly to moderately. Liquids are set in strong motion. Small bells in churches and 
schools ring. Poorly built buildings may be damaged. Plaster falls in small amounts. Other plaster cracks somewhat. Many dishes and 
glasses, and a few windows break. Knickknacks, books and pictures fall. Furniture overturns in many instances. Heavy furnishings 
move. 

 VII Frightens everyone. General alarm, and everyone runs outdoors.
People find it difficult to stand. Persons driving cars notice shaking. Trees and bushes shake moderately to strongly. Waves form on 
ponds, lakes and streams. Water is muddied. Gravel or sand stream banks cave in. Large church bells ring. Suspended objects quiver. 
Damage is negligible in buildings of good design and construction; slight to moderate in well-built ordinary buildings; considerable in 
poorly built or badly designed buildings, adobe houses, old walls (especially where laid up without mortar), spires, etc. Plaster and some 
stucco fall. Many windows and some furniture break. Loosened brickwork and tiles shake down. Weak chimneys break at the roofline. 
Cornices fall from towers and high buildings. Bricks and stones are dislodged. Heavy furniture overturns. Concrete irrigation ditches are 
considerably damaged.

 VIII General fright, and alarm approaches panic.
Persons driving cars are disturbed. Trees shake strongly, and branches and trunks break off (especially palm trees). Sand and mud 
erupts in small amounts. Flow of springs and wells is temporarily and sometimes permanently changed. Dry wells renew flow. 
Temperatures of spring and well waters varies. Damage slight in brick structures built especially to withstand earthquakes; considerable 
in ordinary substantial buildings, with some partial collapse; heavy in some wooden houses, with some tumbling down. Panel walls 
break away in frame structures. Decayed pilings break off. Walls fall. Solid stone walls crack and break seriously. Wet grounds and steep 
slopes crack to some extent. Chimneys, columns, monuments and factory stacks and towers twist and fall. Very heavy furniture moves 
conspicuously or overturns.

 IX Panic is general.
Ground cracks conspicuously. Damage is considerable in masonry structures built especially to withstand earthquakes; great in other 
masonry buildings - some collapse in large part. Some wood frame houses built especially to withstand earthquakes are thrown out of 
plumb, others are shifted wholly off foundations. Reservoirs are seriously damaged and underground pipes sometimes break.

 X Panic is general.
Ground, especially when loose and wet, cracks up to widths of several inches; fissures up to a yard in width run parallel to canal and 
stream banks. Landsliding is considerable from river banks and steep coasts. Sand and mud shifts horizontally on beaches and flat 
land. Water level changes in wells. Water is thrown on banks of canals, lakes, rivers, etc. Dams, dikes, embankments are seriously 
damaged. Well-built wooden structures and bridges are severely damaged, and some collapse. Dangerous cracks develop in excellent 
brick walls. Most masonry and frame structures, and their foundations are destroyed. Railroad rails bend slightly. Pipe lines buried in 
earth tear apart or are crushed endwise. Open cracks and broad wavy folds open in cement pavements and asphalt road surfaces. 

 XI Panic is general.
Disturbances in ground are many and widespread, varying with the ground material. Broad fissures, earth slumps, and land slips 
develop in soft, wet ground. Water charged with sand and mud is ejected in large amounts. Sea waves of significant magnitude may 
develop. Damage is severe to wood frame structures, especially near shock centers, great to dams, dikes and embankments, even at 
long distances. Few if any masonry structures remain standing. Supporting piers or pillars of large, well-built bridges are wrecked. 
Wooden bridges that "give" are less affected. Railroad rails bend greatly and some thrust endwise. Pipe lines buried in earth are put 
completely out of service.

 XII Panic is general.
Damage is total, and practically all works of construction are damaged greatly or destroyed. Disturbances in the ground are great and 
varied, and numerous shearing cracks develop. Landslides, rock falls, and slumps in river banks are numerous and extensive. Large 
rock masses are wrenched loose and torn off. Fault slips develop in firm rock, and horizontal and vertical offset displacements are 
notable. Water channels, both surface and underground, are disturbed and modified greatly. Lakes are dammed, new waterfalls are 
produced, rivers are deflected, etc. Surface waves are seen on ground surfaces. Lines of sight and level are distorted. Objects are 
thrown upward into the air.
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See Site Plan, Figure 2
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See Site Plan, Figure 2
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1 Elevations based on Topographic Survey, BKF, 10/22/07.
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Boring terminated at a depth of 74 feet below ground surface.
Boring backfilled with cement grout.
Groundwater encountered at 22.3 feet below ground surface
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Date started:   8/1/08

Drilling method:   Hollow Stem Auger

Hammer type:   Wire Line Safety
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1 Elevations based on Topographic Survey, BKF, 10/22/07.
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Boring terminated at a depth of 74.5 feet below ground
surface.
Boring backfilled with cement grout.
Groundwater encountered at 26.2 feet below ground surface
during drilling
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Hammer weight/drop:   140 lbs./30-inches

Date finished:   8/1/08

Sampler:

Boring location:

Date started:   8/1/08

Drilling method:   Hollow Stem Auger

Hammer type:   Wire Line Safety

Standard Penetration Test (SPT)

M. ColomboLogged by:
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CL

2-inches Asphaltic Concrete (AC)
1.5-inches Aggregate Base (AB)
SANDY CLAY with GRAVEL (CL)
yellow-brown, hard, moist, fine-to coarse-grained
sand and subangular to subrounded gravel
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See Site Plan, Figure 2

Project No.:

Top of Casing Elevation:  345.001

SAMPLES

Figure:
A-5a
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Log of Boring B-5
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SANDY CLAY with GRAVEL (CL) (continued)

Figure:

Log of Boring B-5
PAGE  2  OF  3
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PROJECT:

A-5b

Well Completion Details

Top of Casing Elevation:  345.001
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1 Elevations based on Topographic Survey, BKF, 10/22/07.
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SANDY CLAY with GRAVEL (CL) (continued)

SANDY CLAY with GRAVEL (CL)
olive-gray, hard, moist, fine-to coarse-grained sand,
fine-to coarse-grained subangular to subrounded
gravel

SILTSTONE    [MONTEREY FORMATION]
olive-brown, weak to friable, moderately weak
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Well Completion Details
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Boring terminated at a depth of 79.5 feet below ground
surface.
Boring backfilled with cement grout.
Groundwater not encountered during drilling Project No.:
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Date finished:   8/1/08
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See Site Plan, Figure 2

Standard Penetration Test (SPT)Sampler:

Boring location:

Date started:   8/1/08

Drilling method:   Hollow Stem Auger

Hammer type:   Wire Line Safety

Logged by:

Hammer weight/drop:   140 lbs./30-inches

(08/01/08, 12:00 p.m.)

CL

2-inches Asphaltic Concrete (AC)

SANDY CLAY with GRAVEL (CL)
yellow-brown, hard, moist, fine-to coarse-grained
sand and subangular to subrounded gravel

O
V

M
 (p

pm
)

gravel chunk

1.5-inches Aggregate Base (AB)

PROJECT:

M. Colombo

Top of Casing Elevation:  345.201

Well Completion Details

Figure:
A-6a
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Log of Boring B-6
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SANDY CLAY with GRAVEL (CL) (continued)
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CL

CL

CLAY with SILT (CL)
olive-gray, hard, moist, mottled yellow-brown

CLAY with SILT and SAND (CL)
olive-gray, hard, moist, fine-grained sand
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MATERIAL DESCRIPTION
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) Well Completion Details

Figure:
A-6b
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1 Elevations based on Topographic Survey, BKF, 10/22/07.
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CLAY with SILT (CL) (continued)

SANDY CLAY (CL)
olive-gray, hard, wet, fine-to medium grained sand

with fine-to medium-grained subangular to
subrounded gravel

SILTSTONE   [MONTEREY FORMATION]
olive-gray, weak to friable, moderately weathered

MATERIAL DESCRIPTION
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Well Completion Details

Figure:
A-6c

PROJECT:

Project No.:
4844.01

50 LOS GATOS - SARATOGA ROAD PROPERTY
Santa Clara, California

PAGE  3  OF  3
Log of Boring B-6
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Boring terminated at a depth of 84.3 feet below ground
surface.
Boring backfilled with cement grout.
Groundwater encountered at 22.7 feet below ground surface
during drilling
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Project No. FigureDate 4844.0108/07/08 A-7

CLASSIFICATION CHART

Major Divisions Symbols Typical Names

GW

GP

GM

GC

SW

SP

SM

SC

ML

CL

OL

MH

CH

OH

PTHighly Organic Soils

UNIFIED SOIL CLASSIFICATION SYSTEM

Well-graded gravels or gravel-sand mixtures, little or no fines

Poorly-graded gravels or gravel-sand mixtures, little or no fines

Silty gravels, gravel-sand-silt mixtures

Clayey gravels, gravel-sand-clay mixtures

Well-graded sands or gravelly sands, little or no fines

Poorly-graded sands or gravelly sands, little or no fines

Silty sands, sand-silt mixtures

Inorganic silts and clayey silts of low plasticity, sandy silts, gravelly silts

Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, lean clays

Organic silts and organic silt-clays of low plasticity

Inorganic silts of high plasticity

Inorganic clays of high plasticity, fat clays

Organic silts and clays of high plasticity

Peat and other highly organic soils

Clayey sands, sand-clay mixtures

Range of Grain Sizes

Grain Size
in Millimeters

U.S. Standard 
Sieve Size

Above 12"

12" to 3"

Classification

Boulders

Cobbles

Above 305

305 to 76.2

Silt and Clay Below No. 200 Below 0.075

GRAIN SIZE CHART

SAMPLER TYPE
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Gravels
(More than half of
coarse fraction >
no. 4 sieve size)

Sands
(More than half of
coarse fraction <
no. 4 sieve size)

Silts and Clays
LL = < 50

Silts and Clays
LL = > 50

Gravel
 coarse
 fine

3" to No. 4
3" to 3/4"

3/4" to No. 4

No. 4 to No. 200
No. 4 to No. 10
No. 10 to No. 40
No. 40 to No. 200

76.2 to 4.76
76.2 to 19.1
19.1 to 4.76

4.76 to 0.075
4.76 to 2.00
2.00 to 0.420
0.420 to 0.075

Sand
 coarse
 medium
 fine

 C Core barrel

 CA California split-barrel sampler with 2.5-inch outside 
diameter and a 1.93-inch inside diameter

 D&M Dames & Moore piston sampler using 2.5-inch outside 
diameter, thin-walled tube

 O Osterberg piston sampler using 3.0-inch outside diameter, 
thin-walled Shelby tube

 PT Pitcher tube sampler using 3.0-inch outside diameter, 
thin-walled Shelby tube

S&H Sprague & Henwood split-barrel sampler with a 3.0-inch 
outside diameter and a 2.43-inch inside diameter

 SPT Standard Penetration Test (SPT) split-barrel sampler with 
a 2.0-inch outside diameter and a 1.5-inch inside diameter

 ST Shelby Tube (3.0-inch outside diameter, thin-walled tube) 
advanced with hydraulic pressure

SAMPLE DESIGNATIONS/SYMBOLS

Sample taken with Sprague & Henwood split-barrel sampler with a 
3.0-inch outside diameter and a 2.43-inch inside diameter. Darkened 
area indicates soil recovered

Classification sample taken with Standard Penetration Test sampler 

Undisturbed sample taken with thin-walled tube

Disturbed sample

Sampling attempted with no recovery

Core sample

Analytical laboratory sample

Sample taken with Direct Push sampler

Sonic

Unstabilized groundwater level

Stabilized groundwater level

Treadwell&Rollo

50 LOS GATOS - SARATOGA ROAD PROPERTY
Los Gatos, California



Treadwell&Rollo Project No. FigureDate A-8

PHYSICAL PROPERTIES CRITERIA
FOR ROCK DESCRIPTIONS

I FRACTURING

 Intensity Size of Pieces in Feet 
 Very little fractured Greater than 4.0 
 Occasionally fractured 1.0 to 4.0
 Moderately fractured 0.5 to 1.0 
 Closely fractured 0.1 to 0.5
 Intensely fractured 0.05 to 0.1 
 Crushed Less than 0.05
 
II HARDNESS

 1. Soft - reserved for plastic material alone.
 2. Low hardness - can be gouged deeply or carved easily with a knife blade.
 3. Moderately hard - can be readily scratched by a knife blade; scratch leaves a heavy trace of dust and is readily 

visible after the powder has been blown away.
 4. Hard - can be scratched with difficulty; scratch produced a little powder and is often faintly visible.
 5. Very hard - cannot be scratched with knife blade; leaves a metallic streak.

III STRENGTH

 1. Plastic or very low strength.
 2. Friable - crumbles easily by rubbing with fingers.
 3. Weak - an unfractured specimen of such material will crumble under light hammer blows.
 4. Moderately strong - specimen will withstand a few heavy hammer blows before breaking.
 5. Strong - specimen will withstand a few heavy ringing hammer blows and will yield with difficulty only dust and 

small flying fragments.
 6. Very strong - specimen will resist heavy ringing hammer blows and will yield with difficulty only dust and small 

flying fragments.

IV WEATHERING - The physical and chemical disintegration and decomposition of rocks and minerals by natural 
processes such as oxidation, reduction, hydration, solution, carbonation, and freezing and thawing.

 D. Deep - moderate to complete mineral decomposition; extensive disintegration; deep and thorough discoloration; 
many fractures, all extensively coated or filled with oxides, carbonates and/or clay or silt.

 M. Moderate - slight change or partial decomposition of minerals; little disintegration; cementation little to unaffected. 
Moderate to occasionally intense discoloration. Moderately coated fractures.

 L. Little - no megascopic decomposition of minerals; little of no effect on normal cementation. Slight and 
intermittent, or localized discoloration. Few stains on fracture surfaces.

 F. Fresh - unaffected by weathering agents. No disintegration of discoloration. Fractures usually less numerous than 
joints.

ADDITIONAL COMMENTS:

V CONSOLIDATION OF SEDIMENTARY ROCKS: usually determined from unweathered samples. Largely dependent 
on cementation.

 U = unconsolidated
 P = poorly consolidated
 M = moderately consolidated
 W = well consolidated

VI BEDDING OF SEDIMENTARY ROCKS

 Splitting Property Thickness Stratification
 Massive Greater than 4.0 ft. very thick-bedded
 Blocky 2.0 to 4.0 ft. thick bedded
 Slabby 0.2 to 2.0 ft. thin bedded
 Flaggy 0.05 to 0.2 ft. very thin-bedded
 Shaly or platy 0.01 to 0.05 ft. laminated
 Papery less than 0.01 thinly laminated

4844.0108/18/08

50 LOS GATOS - SARATOGA ROAD PROPERTY
Los Gatos, California
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Laboratory Test Results 



Ms. Mary Colombo Report Date: 8/20/2008

Treadwell & Rollo, Inc. Material Received: 8/15/2008

Sample Data Measured 13C/12C Conventional
Radiocarbon Age Ratio Radiocarbon Age(*)

Beta - 247956 NA NA 11390 +/- 90 BP
SAMPLE : 4844-1 
ANALYSIS : AMS-TIMEGUIDE Delivery
MATERIAL/PRETREATMENT : (wood): acid washes
2 SIGMA CALIBRATION : Cal BC 11480 to 11140 (Cal BP 13430 to 13090)
____________________________________________________________________________________

Beta - 247957 NA NA 10980 +/- 90 BP
SAMPLE : 4844-2 
ANALYSIS : AMS-TIMEGUIDE Delivery
MATERIAL/PRETREATMENT : (wood): acid/alkali/acid
2 SIGMA CALIBRATION : Cal BC 11150 to 10870 (Cal BP 13100 to 12820)
____________________________________________________________________________________



C ALIBR ATIO N OF R AD IO CAR B ON AGE TO CA LEND AR Y EARS
(Variable s: C 13/C 12=N/A:la b. m ult=1)

L ab ora tor y n um ber : Beta-24795 6

C onventional radiocar bon a ge: 11390±90 BP

2 S igm a calib rated resu lt:
(95% p r obab ility )

C al BC 11480 to 11140 (C al B P 13430 to 13090)

Intercept data

Intercep t of rad iocarbon age
w ith c alibration curve: Cal BC 11300 (C al BP 13260)

1 S igm a ca libra ted re sult:
(68% probability)

Cal BC 11400 to 1 1210 (C al BP 13350 to 1 3160)

4985 S.W. 74th Court, Miami, Florida 33155 • Te l: (305)667-5167 • Fax: ( 305)663-0964 • E-Mail: beta@ radiocarbon.c om

B eta A nalytic R adiocarbon D ating Laboratory

Ta lma , A . S ., Vo gel, J . C., 1 99 3, Ra diocar bon 35(2) , p 317 -3 22
A Simplif ied App roa ch to Ca libra ting C14 D a tes
Ma them atics

IntCa l04 : Calib ratio n Iss ue o f Ra diocar bon (V olum e 4 6, nr 3, 20 04) .
IN TCAL 04 R adio ca rbo n Age C alibr ation
Calib ratio n D ata ba se

INTCA L04
Da tab ase used

R eference s:

R
ad

io
ca

rb
on

a
ge

(B
P

)

1105 0

1110 0

1115 0

1120 0

1125 0

1130 0

1135 0

1140 0

1145 0

1150 0

1155 0

1160 0

1165 0

Wood
1170 0

Cal BC
11 500 11 450 11 400 11 350 1 1300 11250 1 1200 1 1150 1110 0 1105 0

11 390±90 BP



C ALIBR ATIO N OF R AD IO CAR B ON AGE TO CA LEND AR Y EARS
(Variable s: C 13/C 12=N/A:la b. m ult=1)

L ab ora tor y n um ber : Beta-24795 7

C onventional radiocar bon a ge: 10980±90 BP

2 S igm a calib rated resu lt:
(95% p r obab ility )

C al BC 11150 to 10870 (C al B P 13100 to 12820)

Intercept data

Intercep t of rad iocarbon age
w ith c alibration curve: Cal BC 10950 (C al BP 12900)

1 S igm a ca libra ted re sult:
(68% probability)

Cal BC 11040 to 1 0900 (C al BP 12990 to 1 2850)

4985 S.W. 74th Court, Miami, Florida 33155 • Te l: (305)667-5167 • Fax: ( 305)663-0964 • E-Mail: beta@ radiocarbon.c om

B eta A nalytic R adiocarbon D ating Laboratory

Ta lma , A . S ., Vo gel, J . C., 1 99 3, Ra diocar bon 35(2) , p 317 -3 22
A Simplif ied App roa ch to Ca libra ting C14 D a tes
Ma them atics

IntCa l04 : Calib ratio n Iss ue o f Ra diocar bon (V olum e 4 6, nr 3, 20 04) .
IN TCAL 04 R adio ca rbo n Age C alibr ation
Calib ratio n D ata ba se

INTCA L04
Da tab ase used

R eference s:

R
ad

io
ca

rb
on

a
ge

(B
P

)

1065 0

1070 0

1075 0

1080 0

1085 0

1090 0

1095 0

1100 0

1105 0

1110 0

1115 0

1120 0

1125 0

Wood
1130 0

Cal BC
11 200 11 150 11100 11 050 11 000 10 950 10900 1085 0

10 980±90 BP
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DESIGN PLANS 





VICINITY MAP SHEET INDEX
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PROJECT TEAM
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Kenneth Rodrigues & Partners, Inc.

445 N. Whisman Road, Suite 200

Mountain View, CA  94043

A R C H I T E C T

Phone: 650-965-0700

Fax: 650-960-0707

Contact: Kenneth Rodrigues, FAIA (Ext. 13)

SECOND FLOOR PLAN

KRP PROJECT#128.022

A-3

 ARCHITECTURAL

NORTH SANTA CRUZ @ HIGHWAY 9
LOS GATOS, CA

KENNETH RODRIGUES & PARTNERS, INC.
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Contact: Joey McCarthy
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BKF
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Contact: Patrick Chan
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ROOF PLAN
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ENLARGED ELEVATION & MATERIAL BOARD
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BUILDING SECTIONS
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NORTH SANTA CRUZ @ HIGHWAY 9
LOS GATOS, CALIFORNIA LEVEL 1 FLOOR PLAN

03.21.16
KENNETH RODRIGUES & PARTNERS, INC. A-148'

GROUND FLOOR

TABULATION
SITE AREA                                                   35,226 SF  (0.8 AC)

FLOOR AREA (TOTAL)     19,700 SF
RESTAURANT/RETAIL                4,200 SF
OFFICE (1ST & 2ND)                        15,500 SF

FLOOR AREA RATIO (F.A.R)              0.56

LOT AREA COVERAGE                 12,365 SF (35%)

PARKING               
SURFACE            8 STANDARD

       3 ADA (1VAN)

LEVEL B-1           48 STANDARD
       2 ADA

 DISTRICT        15 STALLS

 TOTAL PARKING PROVIDED
 TO MEET CODE:                       76 STALLS

RATIO
OFFICE  (1/250 - 62 REQ.)    PROVIDED: 62 STALLS
RETAIL   (1/300 - 14 REQ.)     PROVIDED: 14 STALLS

TOTAL STALLS PROVIDED:         84 STALLS (8 TANDEM STALLS
NOT COUNTED TOWARDS REQUIRED STALLS) 
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NORTH SANTA CRUZ @ HIGHWAY 9
LOS GATOS, CALIFORNIA LEVEL 2 FLOOR PLAN

03.21.16
KENNETH RODRIGUES & PARTNERS, INC. A-248'

SECOND FLOOR

L O S   G A T O S  -  S A R A T O G A   R O A D
(H I G H W A Y  9)

N
 O

 R T H  S A
 N

 T A
   C

 R U Z   A
 V E N

 U E

EXISTING
RESTAURANT

EXISTING RESIDENTIAL

TWO-WAY

8

'

-

0

"

8

'
-
0

"

EXISTING
RETAIL SHOPS

EXISTING
RESTAURANT

ROOF OF TRASH
ENCLOSURE

EXTERIOR PATIO BELOW

1
0
'
-
0
"

3
0
'
-
0
"

24'-6"

2
4
'
-
0
"

SE
TB

A
C

K

W
A

LK

WALK

9

'
-

0

"

8

'

-

0

"

3

'

-

0

"

3

'
-

6

"

1
9
'
-
0
"

5
'
-
0
"

2
0
'
-
0
"

EXTENT OF GARAGE
LEVEL BELOW

EXTENT OF
GARAGE LEVEL

BELOW

PROPERTY LINE

PROPERTY LINE

PROPERTY LINE

160'-0"

PROPERTY LINE

1
0
'
-
0
"

SE
TB

A
C

K

ROOF
BELOW

SE
TB

A
C

K

1
0
'
-
0
"

SE
TB

A
C

K

200' LINE OF SIGHT

3
'
-
6
"

WOOD TRELLIS
OVER PATIO

8' HIGH MASONRY WALL
WITH VINES

37'-0" 60'-0"

6
1
'
-
6
"

8' HIGH MASONRY WALL

BU
IL

D
IN

G
SE

TB
A

C
K

3
0
'
-
0
"

15'-0" 30'-0"

OPEN TO BELOW

25'-0"

65'-0" 4'-6"

RAISED PLANTER AS
LANDSCAPE BUFFER
BELOW

14'-0"

35'-0"

35'-0" 40'-0"

4

'

-

0

"

RAISED PLANTER

5
'
-
0
"

RAISED PLANTER

DRIVEWAY

ALUMINUM
CANOPY

1'-0"

20'-6"

5
'
-
0
"

3
5
'
-
0
"

1
0
'
-
0
"

8'-6"15'-0"

140'-0"

4
5
'
-
0
"

1
'
-
0
"

6
5
'
-
0
"

5
'
-
0
"

EXTERIOR PATIO

1
0
'
-
0
"

SE
TB

A
C

K

1
'
-
0
"

2
5
'
-
0
"

1
'
-
0
"

3'-0"

1-STORY RETAIL
OR RESTAURANT

2ND FLOOR
OFFICE 7,350 SF

15'-0"

SETBACK

RAISED PLANTER

9
'
-
0
"

2
2
'
-
6
"

5
5
'
-
0
"

1

1

1

1

1

1

1

VINE POCKETS (3)
1

6
'
-
0
"

6
'
-
0
"

06.06.161

07.12.162

2

AutoCAD SHX Text
T

AutoCAD SHX Text
UP

AutoCAD SHX Text
DN

AutoCAD SHX Text
DN

AutoCAD SHX Text
RAMP UP

AutoCAD SHX Text
DN

AutoCAD SHX Text
DN

AutoCAD SHX Text
DN

AutoCAD SHX Text
DN

AutoCAD SHX Text
DN

AutoCAD SHX Text
DN

AutoCAD SHX Text
DN

AutoCAD SHX Text
DN

AutoCAD SHX Text
TRUE

AutoCAD SHX Text
N

AutoCAD SHX Text
3

AutoCAD SHX Text
A8

AutoCAD SHX Text
A8

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
A8

AutoCAD SHX Text
3

AutoCAD SHX Text
A9

AutoCAD SHX Text
A9

AutoCAD SHX Text
4



L
A

N
E

L
A

N
E

B
I
K

E

B
I
K

E

L
A

N
E

L
A

N
E

B
I
K

E

XING

PED

RAMP UP

NO

PARKING

NO

PARKING

8' 16' 32'0

128.022

NORTH SANTA CRUZ @ HIGHWAY 9
LOS GATOS, CALIFORNIA GARAGE LEVEL B1

03.21.16
KENNETH RODRIGUES & PARTNERS, INC. A-348'

BASEMENT
PARKING TABULATION

SITE AREA                                             35,226 SF  (0.80 AC)

UNDERGROUND PARKING AREA:      27,273 SF

UNDERGOUND PARKING        
STANDARD              48 STALLS
ADA             2 STALLS

TOTAL REQUIRED STALLS        50 STALLS

TANDEM (NOT COUNTED        8 STALLS
TOWARDS REQUIRED
PARKING)    

AREA PER STALL      470 SF/STALL
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NORTH SANTA CRUZ @ HIGHWAY 9
LOS GATOS, CALIFORNIA ROOF PLAN

03.21.16
KENNETH RODRIGUES & PARTNERS, INC. A-448'
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NORTH SANTA CRUZ @ HIGHWAY 9
LOS GATOS, CALIFORNIA BUILDING SECTIONS

03.21.16
KENNETH RODRIGUES & PARTNERS, INC. A-8
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NORTH SANTA CRUZ @ HIGHWAY 9
LOS GATOS, CALIFORNIA SIGHT LINE STUDY & BUILDING DETAILS

03.21.16
KENNETH RODRIGUES & PARTNERS, INC. A-9
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1. INTRODUCTION 
 
Project Description: 
 
The  project  is  a  proposed  35,226  square‐foot  mixed‐use  development  to  be  located  at  the 
southwest corner of Los Gatos‐Saratoga Road (Highway 9) and North Santa Cruz Avenue within the 
Town of Los Gatos. The project applicant proposes the demolition of four (4) existing buildings 
located at the project site and the construction of two (2) new multi‐use buildings with below 
grade and at grade parking. The 0.8‐acre project site  is currently zoned C‐2  (Central Business 
District Commercial).  
 
Environmental Noise Assessment: 
 
This environmental noise assessment has been prepared to determine if significant noise impacts 
will be produced by the project and to describe mitigation measures for noise if significant impacts 
are determined.  The environmental noise assessment, prepared by WJV Acoustics, Inc. (WJVA), is 
based  upon  the  project  Submittal  dated  June  6,  2016,  a  traffic  impact  analysis  prepared  by 
Hexagon Transportation Consultants and a project site visit on August 4, 2016. Revisions to the site 
plan, traffic impact analysis or other project‐related information available to WJVA at the time the 
analysis was prepared may require a reevaluation of the findings and/or recommendations of the 
report. 
 
Appendix A provides definitions of the acoustical terminology used in this report.  Unless otherwise 
stated, all sound levels reported in this analysis are A‐weighted sound pressure levels in decibels 
(dB).  A‐weighting de‐emphasizes the very low and very high frequencies of sound in a manner 
similar to the human ear.  Most community noise standards utilize A‐weighted sound levels, as they 
correlate well with public reaction to noise. 
 
2. THRESHOLDS OF SIGNIFICANCE 
 
The CEQA Guidelines indicate that significant noise impacts occur when the project exposes people 
to noise levels in excess of standards established in local noise ordinances or general plan noise 
elements, or causes a substantial permanent or temporary increase in noise levels above levels 
existing without the project. 
 
a. Noise Level Standards 

Town of Los Gatos 
 
The Town of Los Gatos Noise Element of the General Plan (2020) provides goals, policies and 
guidelines for minimizing noise levels within the Town. The Noise Element applies General Plan 
Guidelines established by the California Office of Planning Research (2003) to set noise and land 
use compatibility guidelines for the Town. The guidelines are provided below as Figure 1 (Figure 
NOI‐1 of the Noise Element). 
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FIGURE 1: NOISE AND LAND USE COMPATIBILITY 
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Additionally, Table NOI‐2 of the Noise Element establishes outdoor noise limits for the Town. These 
outdoor noise limits are provided below as Table I.  
 

 
TABLE I 

 
TOWN OF LOS GATOS OUTDOOR NOISE LIMITS (dBA) 

 

LAND USE  MAX LDN  
MAX 24 HOUR 

LEQ 
COMPARABLE NOISE 

SOURCE 
RESPONSE 

Residential  55    Light Auto Traffic (100 feet)  Quiet 

Commercial    70  Freeway Traffic (50 feet) 
Telephone 

Difficult to Use 

Industrial     70  Freeway Traffic (50 feet) 
Telephone 

Difficult to Use 

Intensive (Developed 
Park) 

  55  Light Auto Traffic (100 feet)  Quiet 

Passive (Nature Park)    50  Light Auto Traffic (100 feet)  Quiet 

Hospital    55  Light Auto Traffic (100 feet)  Quiet 

Educational     55  Light Auto Traffic (100 feet)  Quiet 

Source:  Town of Los Gatos 2020 General Plan 

 
Policy NOI‐3 of the Noise Element discusses the outdoor noise limits provided above in Table I, and 
states that the Town should “pursue the outdoor noise limits shown in Table NOI‐2 as representing 
long range community aspirations and work toward their accomplishment, even though some may 
be presently unattainable”.  
 
Additionally,  The  Town  of  Los  Gatos  Municipal  Code  provides  further  exterior  noise  limits 
applicable to the project.  
 

 §16.20.015 (Exterior noise levels for residential zones) states “No person shall cause, make, 
suffer or allow to be made by any machine, animal, device or any combination of same in a 
residential zone, a noise level more than six (6) dB above the noise level specified for that 
particular noise zone, as shown on the Noise Zone Map, during that particular time frame, 
at any point outside of the property plane”.  
 

 §16.20.025 (Noise levels for commercial and industrial zones) states “No person shall cause, 
make, suffer or allow to be made by any machine, animal, device or any combination of 
same, in any commercial or industrial zone, a noise level more than eight (8) dB above the 
noise level specified for that particular noise zone, as shown on the Noise Zone Map, during 
that particular time frame, at any point outside of the property plane”. 
 

The applicable Municipal Code exterior noise level limits (based upon the Town of Los Gatos Noise 
Zone Map and project site location) or provided below in Table II.  
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TABLE II 

 
TOWN OF LOS GATOS EXTERIOR NOISE LEVEL LIMITS (dBA) 

 
LAND USE  6:00 A.M.‐ 1:00 P.M.  1:00 P.M.‐ 10:00 P.M.  10:00 P.M.‐ 6:00 A.M. 

Residential  51  51  48 

Commercial/Industrial  53  53  50 

Source:  Town of Los Gatos Municipal Code 

 
State of California 

 
There are no state noise standards that are applicable to the project. 

 
Federal Noise Standards 

 
There are no federal noise standards that are applicable to the project. 
 
Substantial Noise Increases: 
 
CEQA does not define what constitutes a substantial increase in noise levels.  Some guidance is 
provided by the 1992 findings of the Federal  Interagency Committee on Noise (FICON), which 
assessed  changes  in  ambient  noise  levels  resulting  from  aircraft  operations.  The  FICON 
recommendations  are  based  upon  studies  that  relate  aircraft  and  traffic  noise  levels  to  the 
percentage of persons highly annoyed by the noise.  The rationale for the FICON recommendations 
is that it is possible to consistently describe the annoyance of people exposed to transportation 
noise in terms of the DNL (or CNEL). Annoyance is a summary measure of the general adverse 
reaction of people to noise that results in speech interference, sleep disturbance, or interference 
with other daily activities. 
 
Although  the  FICON  recommendations  were  specifically  developed  to  address  aircraft  noise 
impacts, they are used in this analysis for all transportation noise sources that are described in 
terms of cumulative noise exposure metrics such as the Ldn or CNEL.  Table III summarizes the 
FICON recommendations. 
 

 
TABLE III 

 
MEASURES OF 

SUBSTANTIAL NOISE INCREASE FOR TRANSPORTATION SOURCES 
 

Ambient Noise Level Without Project (Ldn/CNEL) 
Significant Impact Assumed to Occur if the Project 

Increases Ambient Noise Levels By: 

<60 dB  + 5 dB or more 

60‐65 dB  +3 dB or more 

>65 dB  +1.5 dB or more 

Source:  FICON, 1992, as applied by WJV Acoustics, Inc. 
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For  noise  sources  that  are  not  transportation  related,  which  usually  includes  commercial  or 
industrial activities and other stationary noise sources,  it  is common to assume that a 3‐5 dB 
increase in noise levels represents a substantial increase in ambient noise levels.  This is based on 
laboratory tests that indicate that a 3 dB increase is the minimum change perceptible to most 
people, and a 5 dB increase is perceived as a “definitely noticeable change.” 
 
b. Construction Noise  
 
§16.20.035 (Construction) of the Town of Los Gatos Municipal Code establishes permissible hours 
for construction activity.  The codes states “Notwithstanding any other provision of this chapter, 
between the hours of 8:00 a.m. to 8:00 p.m., weekdays and 9:00 a.m. to 7:00 p.m. weekends and 
holidays, construction, alteration or repair activities which are authorized by a valid Town permit or 
as otherwise allowed by Town permit, shall be allowed if they meet at least one of the following 
noise limitations:  
 

(1) No individual piece of equipment shall produce a noise level exceeding eighty‐five (85) dBA 
at  twenty‐five  (25)  feet.  If  the device  is  located within a structure on the property,  the 
measurement shall be made at distances as close to twenty‐five (25) feet from the device as 
possible.  

 
(2) The noise level at any point outside of the property plane shall not exceed eighty‐five (85) 

dBA.” 
 
 
3. SETTING 
 
The proposed project site  is a 0.80‐acre lot  located in the Town of Las Gatos. The project site 
currently  consists  of multiple  retail/commercial  building  spaces.  The  project  site  is  generally 
surrounded by commercial/retail land uses, with residential uses located south of the project site, 
on Almendra Avenue. The project site plan is provided as Figure 2. The project site and vicinity are 
provided as Figure 3.   
 

a. Background Noise Level Measurements 
 

Existing noise levels in the project vicinity are dominated by traffic noise along Los Gatos‐Saratoga 
Road (Highway 9) and North Santa Cruz Avenue. Additional sources of noise observed during site 
inspection included aircraft overflights, industrial/commercial activities, HVAC/mechanical sources 
and human voices.  
 
Measurements of existing ambient noise levels in the project vicinity were conducted on August 4, 
2016. Long‐term (24‐hour) ambient noise level measurements were conducted at two (2) locations 
(sites LT1 and LT2). Site LT1 was located on the project site, and was exposed to traffic along Los 
Gatos‐Saratoga  Road  (Highway  9)  and  N.  Santa  Cruz  Avenue,  and  noise  related  to  activities 
associated  with  nearby  commercial  and  retail  developments.  Site  LT2  was  located  within  a 
residential backyard located at 234 Almendra Avenue, south of (and adjacent to) the project site. 
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Sources of noise affecting site LT2 included traffic along Los Gatos‐Saratoga Road, N. Santa Cruz 
Avenue and Almendra Avenue, as well as  localized noise sources within the backyard (human 
voices, HVAC/mechanical sources).  
 
Additionally, short‐term (15‐minute) ambient noise level measurements were conducted at six (6) 
locations (Sites ST1 through ST6). The locations of the noise monitoring sites are shown on Figure 3. 
Two (2) individual measurements were taken at each of the six short‐term sites to quantify ambient 
noise levels in the morning and afternoon hours.  
 
Noise monitoring equipment consisted of Larson‐Davis Laboratories Model LDL‐820 sound level 
analyzers equipped with B&K Type 4176 1/2” microphones. The equipment complies with the 
specifications of the American National Standards Institute (ANSI) for Type I (Precision) sound level 
meters.  The meters were  calibrated with  a  B&K  Type  4230  acoustic  calibrator  to  ensure  the 
accuracy of the measurements.  
 
Measured hourly energy average noise levels (Leq) at site LT1 ranged from a low of 49.6 dB between 
2:00 a.m. and 3:00 a.m. to a high of 68.1 dBA between 9:00 a.m. and 10:00 a.m.  Hourly maximum 
(Lmax) noise levels at site LT1 ranged from 64.3 to 84.1 dBA.  Residual noise levels at the monitoring 
site, as defined by the L90, ranged from 38.3 to 59.0 dBA. The L90 is a statistical descriptor that 
defines the noise level exceeded 90% of the time during each hour of the sample period.  The L90 is 
generally  considered  to  represent  the  residual  (or  background)  noise  level  in  the  absence  of 
identifiable single noise events from traffic, aircraft and other local noise sources. The measured Ldn 
value at site LT1 during the 24‐hour noise measurement period was 66.4 dB.   
 
Measured hourly Leq noise levels at site LT2 ranged from a low of 39.8 dB between 3:00 a.m and 
4:00 a.m. to a high of 55.6 dBA between 5:00 a.m. and 6:00 a.m.  Hourly Lmax noise levels at site LT2 
ranged from 49.3 to 75.8 dBA.  Residual noise levels at the monitoring site, as defined by the L90, 
ranged  from  37.4  to  55.2  dBA.  The measured  Ldn  value  at  site  LT2  during  the  24‐hour  noise 
measurement period was 56.3 dB. 
 
Short‐term noise measurement data included energy average (Leq) maximum (Lmax) as well as five 
individual statistical parameters. Observations were made of the dominant noise sources affecting 
the measurements. The  statistical parameters describe  the percent of  time a noise  level was 
exceeded during the measurement period. Table IV summarizes short‐term noise measurement 
results. Figure 4 graphically depicts hourly variations  in ambient noise  levels at  the  long‐term 
monitoring sites.   
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TABLE IV 

 
SUMMARY OF SHORT-TERM NOISE MEASUREMENT DATA 

N. SANTA CRUZ AVENUE AT HIGHWAY 9 PROJECT, LOS GATOS 
AUGUST 4, 2016 

 

Site  Time 
A‐Weighted Decibels, dBA 

Sources 
Leq  Lmax  L2  L8  L25  L50  L90 

ST1  7:50 a.m.  71.1  80.6  77.7  73.9  71.8  69.9  62.2  TR 

ST1  3:05 p.m.  69.4  79.2  75.7  72.8  70.7  68.2  60.6  TR 

ST2  8:09 a.m.  59.7  66.6  64.0  61.3  60.0  58.1  57.4  TR, HV 

ST2  3:27 p.m.  58.6  65.7  63.2  60.6  58.8  57.9  56.6  TR, HV, AC 

ST3  8:27 a.m.  61.0  76.2  68.0  65.1  60.3  55.1  51.4  TR, L, V 

ST3  3:50 p.m.  58.4  70.3  66.8  63.3  58.1  52.8  48.2  TR, D, V 

ST4  8:48 a.m.  70.2  79.9  77.1  75.5  73.0  67.6  62.1  TR, AC 

ST4  4:08 p.m.  69.9  78.9  76.7  74.3  71.2  67.3  60.2  TR 

ST5  9:07 a.m.  66.8  82.1  73.7  70.2  66.0  63.3  60.7  TR, V 

ST5  4:28 p.m.  65.0  78.0  71.9  68.4  64.9  63.1  60.4  TR 

ST6  9:28 a.m.  62.8  75.0  67.9  65.0  62.6  60.1  55.5  TR, V, IC 

ST6  4:50 p.m.  63.0  74.3  69.3  65.8  63.6  61.8  56.1  TR, V, IC 

TR: Traffic   AC: Aircraft   V: Voices   L: Landscaping Activities   IC: Industrial/Commercial Activity  HV: HVAC 

Source: WJV Acoustics, Inc. 

 
Short‐term noise measurements were conducted for 15‐minute periods. Sites ST1, ST3, ST4, ST5 
and ST6 were located adjacent to roadways and vehicle traffic dominated the noise environment. 
Site ST2 was located in the rear parking lot behind one of the buildings to be demolished with the 
project. The noise environment at site ST2 was dominated by HVAC/mechanical noise associated 
with the restaurant located to the northwest of the monitoring site.  
 
The overall noise measurement data indicate that noise in the project vicinity is highly influenced 
by  vehicular  traffic  on  Los  Gatos‐Saratoga  Road  (Highway  9)  and  North  Santa  Cruz  Avenue. 
Additionally, existing noise levels at the residential land uses located south of the project site are 
impacted  by  traffic  from  the  above  described  roadways,  traffic  along  Almendra  Avenue  and 
HVAC/mechanical equipment associated with existing retail and commercial land uses within the 
project site as well as localized HVAC/mechanical noise associated with the residences.  Lmax values 
were in the range of 66‐82 dBA, and were typically the result of a loud vehicle.  
 
4.  PROJECT-RELATED NOISE LEVELS 
 

a. Traffic Noise 
 
WJVA utilized the FHWA Traffic Noise Model to quantify expected project‐related increases in 
traffic noise exposure along roadways in the project vicinity.  In order to validate the accuracy of 
the noise model, a noise level measurement and a concurrent traffic count were conducted by 
WJVA along Los Gatos‐Saratoga Road (Highway 9), just west of the project site on August 4, 2016.  
 
The FHWA Model is a standard analytical method used by state and local agencies for roadway 
traffic noise prediction. The model is based upon reference energy emission levels for automobiles, 
medium trucks (2 axles) and heavy trucks (3 or more axles), with consideration given to vehicle 
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volume, speed, roadway configuration, distance to the receiver, and the acoustical characteristics 
of the site.  The FHWA Model was developed to predict hourly Leq values for free‐flowing traffic 
conditions, and is generally considered to be accurate within ±1.5 dB.  To predict Ldn values, it is 
necessary to determine the hourly distribution of traffic for a typical day and adjust the traffic 
volume input data to yield an equivalent hourly traffic volume.  
 
Noise  measurements  were  conducted  in  terms  of  the  equivalent  energy  sound  level  (Leq).  
Measured Leq values were compared to Leq values calculated (predicted) by the FHWA Model using 
as  inputs  the  traffic  volumes,  truck  mix  and  vehicle  speed  observed  during  the  noise 
measurements.  The results of that comparison are shown in Table V. 
 
 

 
TABLE V 

 
  COMPARISON OF MEASURED AND PREDICTED   

(FHWA MODEL) NOISE LEVELS 
NORTH SANTA CRUZ AVENUE AT HIGHWAY 9 PROJECT, LOS GATOS 

AUGUST 4, 2016 
 

  Los Gatos‐Saratoga Road (Highway 9) 

Start Time  9:45 a.m. 

Microphone Height, Ft. (above the ground)  5 

Observed # Autos/Hr.  968 

Observed # Medium Trucks/Hr.  12 

Observed # Heavy Trucks/Hr.   4 

Posted Speed (MPH)  35 

Distance, ft.   100 

Leq, dBA (Measured)  61.1 

Leq, dBA (Predicted)  59.4 

Difference between Measured and Predicted Leq, dB  ‐1.7 

Note:  FHWA “soft site” assumed for calculations 
Source:  WJV Acoustics, Inc. 

 
From Table V it may be determined that the predicted traffic noise levels were 1.7 dB lower than 
the  measured  noise  levels  for  the  traffic  conditions  observed  at  the  time  of  the  noise 
measurement. This slight under‐prediction by the model is expected, and is due to the presence of 
other, non‐traffic (commercial, retail, etc.) noise sources contributing to the overall noise exposure 
measured  during  the  monitoring  period.  However,  this  is  considered  reasonable  agreement 
between modeled and measured noise levels, therefore an adjustment (offset) to modeled noise 
levels in the project vicinity is not required.  
 
Traffic noise exposure for Cumulative No Project and Cumulative Plus Project traffic conditions was 
calculated based upon the FHWA Model and traffic volumes provided in the project Traffic Impact 
Analysis (TIA) prepared by Hexagon Transportation Consultants. The posted vehicle speed limit on 
the analyzed roadways is generally 35 miles per hour (mph).  The Noise modeling assumptions used 
to  calculate  project  traffic  noise  are  provided  as  Appendix  B.  Table  VI  provides  these  noise 
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exposure levels at a reference distance of 75 feet from the center of the analyzed roadways (typical 
residential setback).  
 
From Table VI it can be determined that traffic noise exposure at existing land uses in the project 
vicinity would be expected to increase by approximately 0.0 to 0.2 dB as a result of the project. This 
is not  considered  to be a  significant  impact.    It  should be noted, although  traffic noise  levels 
described in Table VI exceed the Town’s applicable exterior noise level standard along several of 
the analyzed roadway segments, the exceedance is not a result of the project, and therefore does 
not indicate a project‐related impact. Additionally, noise levels described in Table VI do not take 
into  consideration  any  site‐specific  shielding  that  may  occur,  and  are  considered  to  be  a 
generalized worst‐case assessment of traffic noise levels in the project area.   
 
 

 
TABLE VI 

 
CUMULATIVE BASELINE AND CUMULATIVE PLUS PROJECT  

TRAFFIC NOISE LEVELS  
NORTH SANTA CRUZ AVENUE @ HIGHWAY 9 PROJECT, LOS GATOS 

 

Roadway Name (segment description) 
Ldn, dB1 

Change 
Significant 
Impact? No Project 

With 
Project 

Los Gatos‐Saratoga Road (w/o Massol Avenue)  65.4  65.5  +0.1  No 

Los Gatos‐Saratoga Road (e/o Massol Avenue)  65.8  65.9  +0.1  No 
Los Gatos‐Saratoga Road (w/o N. Santa Cruz Avenue) 58.0  58.0  0.0  No 
Los Gatos‐Saratoga Road (e/o N. Santa Cruz Avenue) 65.9  65.9  0.0  No 
Los Gatos‐Saratoga Road (w/o University Avenue) 65.1  65.2  +0.1  No 
Los Gatos‐Saratoga Road (e/o University Avenue) 63.5  63.6  +0.1  No 
Massol Avenue (s/o Los Gatos‐Saratoga Road)  61.4  61.6  +0.2  No 
N. Santa Cruz Avenue (n/o Los Gatos‐Saratoga Road)  65.3  65.4  +0.1  No 
N. Santa Cruz Avenue (s/o Los Gatos‐Saratoga Road) 66.3  66.3  0.0  No 
University Avenue (n/o Los Gatos‐Saratoga Road) 61.0  61.1  +0.1  No 
University Avenue (s/o Los Gatos‐Saratoga Road) 61.6  61.6  0.0  No 
1At a typical residential setback (assumed to be 75 feet from the center of the roadway). 
 
Source:  WJV Acoustics, Inc.  

 
 

b. Operational Noise from On-Site Sources  
 

Sources of operational noise from the proposed multi‐use development would typically be limited 
to parking lot vehicle movements, outdoor human activity and mechanical/HVAC systems. The 
project design does not include any loading docks or trash compactors. The applicant proposes the 
inclusion of an eight‐foot masonry wall to be constructed along the southern and western property 
boundaries. The masonry wall would provide acoustical shielding from project‐site noise levels to 
existing land uses located south and west of the project site.  
 
Vehicles accessing the project site would enter and exit via a two‐way driveway on Los Gatos‐
Saratoga  Road  (Highway  9).  The  project would  incorporate  approximately  69  on‐site  parking 
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spaces, of which 58 parking spaces would be located below ground level in a subterranean parking 
structure below the project site.  
 
Noise due to traffic in parking lots is typically limited by low speeds and is not usually considered to 
be significant. Human activity in parking lots that can produce noise includes voices, stereo systems 
and the opening and closing of car doors and trunk lids. Such activities can occur at any time during 
regular hours of operation. The noise levels associated with these activities cannot be precisely 
defined due to variables such as the number of parking movements, time of day and other factors.   
 
It is typical for a passing car in a parking lot to produce a maximum noise level of 60 to 65 dBA at a 
distance of 50 feet, which is comparable to the level of a raised voice. For this project, the closest 
proposed parking would be located approximately 50 feet from the closest existing residential uses 
and  the  closest  vehicle movements would occur at  a distance of  approximately 40  feet  from 
residential land uses, as vehicles utilize the ramp to access below grade parking. The proposed 
8‐foot masonry wall would provide acoustical shielding from vehicle movement noise levels at the 
residences south of the project site. With consideration of the acoustical shielding provided by the 
masonry  wall,  vehicle  movements  would  not  be  expected  to  exceed  40‐45  dB  at  adjacent 
residential land uses. Reference to existing ambient noise levels (Table IV and Figure 4) indicate 
that existing ambient noise levels at the residential land uses adjacent to the project site and areas 
surrounding the project site already exceed noise levels that would be expected to occur as a result 
of on‐site vehicle movements. Parking lot vehicle movement and human activity noise would not 
be considered a significant impact. 
 
The project may include a restaurant, to be located in the eastern building. The restaurant use 
would include a 1,400 square‐foot outdoor patio seating area. Noise associated with outdoor dining 
is typically limited to human voices (conversation, laughter, etc.) and noise associated with dishes 
hitting together.  
 
WJVA has conducted noise level measurements of several outdoor seating areas at restaurants and 
breweries for multiple previous projects. A review of previously collected data indicates that noise 
levels associated with outdoor dining activities are typically in the range of 50‐60 dB at a distance 
of approximately 50 feet from the outdoor dining area. The proposed outdoor dining area would be 
located approximately 60 feet from the closest existing residential land uses. Taking into account 
the distance from the patio, and the attenuation provided by the proposed 8‐foot masonry wall 
along the property line, noise levels associated with the outdoor dining area would be expected to 
be in the range of approximately 40‐50 dB at the closest residential land uses. Such levels would 
not exceed any applicable Town of Los Gatos noise level standards and would not be expected to 
exceed existing ambient noise levels.  
 
The project will include roof‐mounted Mechanical/HVAC units on the buildings.  Based upon data 
collected  by  WJVA  for  previous  acoustical  studies,  it  is  estimated  that  noise  levels  from 
roof‐mounted HVAC units at the closest off‐site land uses to the project site would be in the range 
of 45‐50 dBA.  This does include consideration of acoustic shielding provided by the proposed 
screening around the roof‐mounted Mechanical/HVAC units.  These levels would generally not be 
audible above existing ambient noise levels at adjacent land‐uses and would not exceed any Town 
noise level standards. 
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c. Noise from Construction  

	
Construction noise could occur at various locations within the project site through the demolition 
and build‐out period.   Table VII provides typical construction‐related noise  levels at reference 
distances of 25 feet, 50 feet, and 100 feet.   
 
 

 
TABLE VII 

 
TYPICAL CONSTRUCTION EQUIPMENT  

MAXIMUM NOISE LEVELS, dBA 
 

 

Type of Equipment  25 Ft.  50 Ft.  100 Ft. 

Backhoe  84  78  72 

Concrete Saw  96  90  84 

Crane  87  81  75 

Excavator  87  81  75 

Front End Loader  85  79  73 

Jackhammer  95  89  83 

Paver  83  77  71 

Pneumatic Tools  91  85  79 

Dozer  88  82  76 

Rollers  86  80  74 

Trucks   92  86  80 

Pumps  86  80  74 

Scrapers  93  87  81 

Portable Generators  86  80  74 

Front Loader  92  86  80 

Backhoe  92  86  80 

Excavator  92  86  80 

Grader  92  86  80 

Source: FHWA 
              Noise Control for Buildings and Manufacturing Plants, Bolt, Beranek & Newman, 1987 

 
Construction noise is not usually considered to be a significant impact if construction is limited to 
the  daytime  hours  and  construction  equipment  is  adequately  maintained  and  muffled. 
Extraordinary noise‐producing activities (e.g., pile driving) are not anticipated. The Town of Los 
Gatos Municipal Code limits construction activities to between the hours of 8:00 a.m. to 8:00 p.m., 
weekdays and 9:00 a.m. to 7:00 p.m. weekends and holidays. Construction activities should adhere 
to these time limits.  
 
Additionally, the Municipal Code states that no individual piece of equipment shall produce a noise 
level exceeding eighty‐five (85) dBA at twenty‐five (25) feet.  The types of equipment that may be 
used during demolition and construction is not known at this time. If equipment which exceeds 85 
dB at a distance of 25 feet is to be used, effort should be made to increase the distance between 
the  equipment  and  the  adjacent  land‐uses  to  reduce  construction  noise  levels  at  nearby 
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noise‐sensitive  land uses.  If  the above‐described considerations are  incorporated  into project 
construction, construction noise would not be considered to be an impact.  
 
5.  IMPACT SUMMARY 
 
Project‐related noise levels resulting from the proposed North Santa Cruz Avenue @ Highway 9 
development, to be located in the Town of Los Gatos, are not expected to exceed any applicable 
Town of Los Gatos noise level standards or result in any significant long‐term increases in ambient 
noise levels in the project vicinity or throughout the Town. Project site demolition and project 
construction  could  result  in‐short  term  increases  in  localized  ambient  noise  levels.  However, 
construction‐related noise levels are not considered to be a significant impact if local construction 
noise time  limits are observed and equipment  is properly maintained and muffled. Additional 
mitigation is not required.  
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FIGURE 2:  PROJECT SITE PLAN  

 



16‐028 (N. Santa Cruz Ave @ Hwy 9, Los Gatos) 8‐11‐16  15

FIGURE 3:  PROJECT VICINITY AND AMBIENT NOISE MONITORING SITES 
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FIGURE 4:  HOURLY NOISE LEVELS AT LONG-TERM MONITORING SITES 
 

 
 
 
 



 

 
 
 

 

 

 

 

 

 APPENDIX A-1 
 
 ACOUSTICAL TERMINOLOGY 
 
 
 
AMBIENT NOISE LEVEL: The composite of noise from all sources near and far.  In this 

context, the ambient noise level constitutes the normal or existing 
level of environmental noise at a given location. 

 
CNEL: Community Noise Equivalent Level.  The average equivalent sound 

level during a 24-hour day, obtained after addition of 
approximately five decibels to sound levels in the evening from 
7:00 p.m. to 10:00 p.m. and ten decibels to sound levels in the night 
before 7:00 a.m. and after 10:00 p.m. 

 
DECIBEL, dB: A unit for describing the amplitude of sound, equal to 20 times the 

logarithm to the base 10 of the ratio of the pressure of the sound 
measured to the reference pressure, which is 20 micropascals (20 
micronewtons per square meter). 

 
DNL/Ldn: Day/Night Average Sound Level.  The average equivalent sound 

level during a 24-hour day, obtained after addition of ten decibels 
to sound levels in the night after 10:00 p.m. and before 7:00 a.m. 

 
Leq: Equivalent Sound Level.  The sound level containing the same total 

energy as a time varying signal over a given sample period.  Leq is 
typically computed over 1, 8 and 24-hour sample periods.  

 
NOTE:  The CNEL and DNL represent daily levels of noise exposure 

averaged on an annual basis, while Leq represents the average noise 
exposure for a shorter time period, typically one hour. 

 
Lmax:   The maximum noise level recorded during a noise event. 
 
Ln:   The sound level exceeded "n" percent of the time during a sample 

interval (L90, L50, L10, etc.).  For example, L10 equals the level 
exceeded 10 percent of the time. 

 
 
 
 
 



 

 
 A-2 
 
 ACOUSTICAL TERMINOLOGY 
 
 
 
NOISE EXPOSURE  
CONTOURS:  Lines drawn about a noise source indicating constant levels of noise 

exposure.  CNEL and DNL contours are frequently utilized to 
describe community exposure to noise. 

 
NOISE LEVEL  
REDUCTION (NLR): The noise reduction between indoor and outdoor environments or 

between two rooms that is the numerical difference, in decibels, of 
the average sound pressure levels in those areas or rooms.  A 
measurement of Anoise level reduction” combines the effect of the 
transmission loss performance of the structure plus the effect of 
acoustic absorption present in the receiving room. 

 
SEL or SENEL: Sound Exposure Level or Single Event Noise Exposure Level.  The 

level of noise accumulated during a single noise event, such as an 
aircraft overflight, with reference to a duration of one second.  More 
specifically, it is the time-integrated A-weighted squared sound 
pressure for a stated time interval or event, based on a reference 
pressure of 20 micropascals and a reference duration of one second. 

 
SOUND LEVEL: The sound pressure level in decibels as measured on a sound level 

meter using the A-weighting filter network.  The A-weighting filter 
de-emphasizes the very low and very high frequency components of 
the sound in a manner similar to the response of the human ear and 
gives good correlation with subjective reactions to noise. 

 
SOUND TRANSMISSION 
CLASS (STC):  The single-number rating of sound transmission loss for a 

construction element (window, door, etc.) over a frequency range 
where speech intelligibility largely occurs. 

 
 
 
 
 
 
 
 
 
 



 

APPENDIX B  
 

TRAFFIC NOISE MODELING CALCULATIONS 
 
 



WJV Acoustics, Inc
FHWA-RD-77-108
Calculation Sheets

August 11, 2016

Project #: 16-028 Contour Levels (dB)  60 65 70 75
Description: Cumulative No Project
Ldn/Cnel: Ldn
Site Type: Soft

Segment Roadway Name Segment Description ADT %Day %Evening %Night %Med %Heavy Speed Distance Offset
1 Los Gatos-Saratoga w/o Massol 22020 85 15 2 1 35 75
2 Los Gatos-Saratoga e/o Massol 24110 85 15 2 1 35 75
3 Massol s/o Los Gatos-Saratoga 3950 85 15 2 1 35 75
4 Los Gatos-Saratoga w/o N. Santa Cruz 24350 85 15 2 1 35 75
5 Los Gatos-Saratoga e/o N. Santa Cruz 20650 85 15 2 1 35 75
6 N. Santa Cruz n/o Los Gatos-Saratoga 14290 85 15 2 1 35 75
7 N. Santa Cruz s/o Los Gatos-Saratoga 8770 85 15 2 1 35 75
8 Los Gatos-Saratoga w/o University 21450 85 15 2 1 35 75
9 Los Gatos-Saratoga e/o University 26780 85 15 2 1 35 75
10 University n/o Los Gatos-Saratoga 8030 85 15 2 1 35 75
11 University s/o Los Gatos-Saratoga 9030 85 15 2 1 35 75



WJV Acoustics, Inc
FHWA-RD-77-108
Calculation Sheets

August 11, 2016

Project #: 16-028 Contour Levels (dB)  60 65 70 75
Description: Cumulative + Project
Ldn/Cnel: Ldn
Site Type: Soft

Segment Roadway Name Segment Description ADT %Day %Evening %Night %Med %Heavy Speed Distance Offset
1 Los Gatos-Saratoga w/o Massol 22200 85 15 2 1 35 75
2 Los Gatos-Saratoga e/o Massol 24590 85 15 2 1 35 75
3 Massol s/o Los Gatos-Saratoga 3950 85 15 2 1 35 75
4 Los Gatos-Saratoga w/o N. Santa Cruz 24680 85 15 2 1 35 75
5 Los Gatos-Saratoga e/o N. Santa Cruz 20950 85 15 2 1 35 75
6 N. Santa Cruz n/o Los Gatos-Saratoga 14550 85 15 2 1 35 75
7 N. Santa Cruz s/o Los Gatos-Saratoga 9060 85 15 2 1 35 75
8 Los Gatos-Saratoga w/o University 21700 85 15 2 1 35 75
9 Los Gatos-Saratoga e/o University 27060 85 15 2 1 35 75
10 University n/o Los Gatos-Saratoga 8190 85 15 2 1 35 75
11 University s/o Los Gatos-Saratoga 9170 85 15 2 1 35 75
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Executive Summary   

This report presents the results of the Transportation Impact Analysis (TIA) prepared for the various proposed 
land uses for a site located at 201-225 Los Gatos-Saratoga Road in Los Gatos, California. The site is located 
on the southwest corner of the intersection of Los Gatos-Saratoga Road (SR 9) and N. Santa Cruz Avenue.   
Existing uses on the project site consist of 3,250 square feet of  retail space and 8,222 square feet of office 
space.  The project would demolish the existing buildings and replace them with two buildings.  One proposed 
building, which would be located on the corner, would include 4,200 square feet that would be used as either 
a restaurant or as retail space.  The second proposed building would include 15,500 square feet and would 
be used as general office space, medical office space, up to 4,000 s.f. for a bank, or some combination of 
these uses. 

Access to the site is provided from Los Gatos-Saratoga Road via a driveway that would be located in between 
the two buildings.  Due to the presence of a median on Los Gatos-Saratoga Road, access to the site would 
be right-turn-in and right-turn-out only provided from eastbound Los Gatos-Saratoga Road.  The driveway 
would provide access to 11 surface parking spaces and a ramp leading to a below-grade parking garage with 
58 parking spaces.  The site also has the use of 15 parking spaces in the parking assessment district. 

This study was conducted for the purpose of identifying potential traffic impacts related to the proposed 
project. The impacts of the project were evaluated following the standards and methodologies set forth by the 
Town of Los Gatos and the Santa Clara Valley Transportation Authority (VTA) Congestion Management 
Program (CMP).  The study evaluated the traffic impacts of the project on three intersections and two freeway 
segments in the vicinity of the project site during the weekday AM and PM peak periods of traffic. 

Project Trip Generation 
The trip generation estimates in this TIA are based on a slightly larger total square footage for the project than 
is currently proposed, as of July 2016. 1  Thus, the trip generation estimates in this study are slightly 
overstated. Because it is not yet known precisely what land uses would occupy the two proposed buildings, 
the combination of uses that would generate the most trips was used as a basis for this TIA. If a different 
combination of uses ultimately occupies the site, the site would generate fewer trips than estimated in this 
study.  Since restaurants generate more trips than retail uses, this study assumes that the corner building will 
include a restaurant.  Since banks generate more trips than medical offices, and medical offices generate 
more trips than general offices, the second building is assumed to include a 4,000 s.f. bank (the maximum 
bank size proposed) and 12,000 s.f. of medical office space.  

                                                      

1 The retail/restaurant space analyzed in this TIA is 4,622 s.f., which is 422 s.f. larger than the 4,200 s.f. proposed for the 

corner building as of July 2016.  The office/bank space analyzed is 16,000 s.f., which is 500 s.f. larger than the 15,500 

s.f. proposed for the second building as of July 2016.  The entire project, as proposed in July 2016, is 922 s.f. smaller 

than the project as proposed in January 2016 and as analyzed in this traffic study.  However, the July 2016 square 

footage amounts are used in this report for purposes of analyzing parking requirements. 
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Standard trip generation rates from the Institute of Transportation Engineers’ (ITE) Trip Generation Manual, 
9th Edition, for the potential uses to be included on the site were used.  For the bank land use, trip generation 
rates developed by the San Diego Association of Governments (SANDAG) were used because good data are 
not available from the ITE manual for a bank without a drive-through window.   

Pass-by reductions were applied for the PM peak hour to the restaurant and the bank, using SANDAG’s 
recommended reductions for those uses.  Driveway counts were also conducted at the existing uses on the 
site in order to give credit for the current site trip generation.  

It is estimated that after giving credit for the existing uses on the site, the site would generate 90 new trips 
during the AM peak hour (56 in and 36 out) and 48 new trips during the PM peak hour (15 in and 33 out).   

Intersection Level of Service Analysis 
The results of the intersection level of service analysis show that neither of the signalized study intersections 
would be significantly impacted by the project, because they would continue to operate at an acceptable level 
of service during both the AM and PM peak hours under Existing Plus Project, Background Plus Project, and 
Cumulative Plus Project scenarios.  The intersection of Santa Cruz Avenue and Los Gatos-Saratoga Road 
would continue to operate at LOS D during both the AM and PM peak hours under all operating scenarios.  
The intersection of University Avenue and Los Gatos-Saratoga Road would continue to operate at LOS C 
during the AM peak hour and LOS D during the PM peak hour under all operating scenarios. 

At the unsignalized intersection of Massol Avenue and Los Gatos-Saratoga Road, the northbound left turn 
movement (from Massol Avenue to westbound SR 9) currently operates at LOS F during both the AM and PM 
peak hours and would continue to operate at LOS F under all operating scenarios. The westbound left turn 
movement (from SR 9 onto Massol Avenue) is not stop-controlled, but drivers must wait for a gap in 
eastbound traffic in order to complete their turn.  With the existing lane configuration (no U-turns allowed), this 
movement would operate at LOS A in the AM peak hour and at LOS C in the PM peak hour under 
background plus project and cumulative plus project conditions.  If the intersection were modified to allow U-
turns, this movement was projected to continue to operate at LOS A in the AM peak hour and LOS C in the 
PM peak hour. Because Los Gatos does not have a level of service standard or significant impact criteria for 
unsignalized intersections, these results are shown for information purposes only.   
 
The level of service results are summarized in Table ES-1. 

Freeway Segments 
Based on CMP guidelines, an analysis of freeway segment levels of service was not required because the 
project is estimated to add a negligible number of trips to the freeways in the area (i.e., less than one percent 
of the capacity of each freeway segment that was evaluated). A freeway segment capacity evaluation to 
substantiate this determination is presented in Chapter 1. 

Site Access and Circulation 

Site access and on-site circulation would be adequate. Due to the median on Los Gatos-Saratoga Road (SR 
9), site access from westbound Los Gatos-Saratoga Road was analyzed, and the feasibility of permitting U-
turns from westbound Los Gatos-Saratoga Road at Massol Avenue was evaluated.  The first break in the 
median after passing the project site in the westbound direction is at Massol Avenue, but the presence of a 
pork chop island currently prevents vehicles from making a U-turn at that location.  However, if the pork chop 
island were moved and the tip of the median next to the westbound left-turn pocket on SR 9 were shortened, 
it would be possible for vehicles to make a U-turn from westbound SR 9 to eastbound SR 9 at Massol 
Avenue, improving access to the project site and reducing the number of trips that would need to enter the 
residential neighborhood along Almendra Avenue and Tait Avenue in order to access the project driveway.   

Hexagon estimates that approximately 173 vehicles per day are currently going around the block through the 
residential neighborhood in order to access the site.  With the project and with U-turns permitted, Hexagon 
estimates that number would be reduced to only approximately 40 trips entering the residential neighborhood.     
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 Recommendation: Hexagon recommends making modifications to the 3-legged intersection of Los 
Gatos-Saratoga Road and Massol Avenue so that U-turns can be made from westbound Los Gatos-
Saratoga Road.  The pork chop island on the southeast corner of this intersection should be moved to 
provide adequate space for the U-turns to be completed.  A portion of the median next to the left turn 
pocket on Los Gatos-Saratoga Road would need to be removed, and the crosswalk and lane striping 
would need to be repainted to correspond to the new location of the pork chop island.  In addition, a 
sign should be posted to require vehicles turning right from Massol Avenue onto eastbound SR 9 to 
yield to vehicles making U-turns from westbound SR 9.   

 Recommendation: Hexagon further recommends that if U-turns are allowed at Massol Avenue that 
the Town monitor the queues in the westbound left-turn pocket to see if they overflow its capacity 
during the PM peak hour.  Although the TRAFFIX analysis and the queuing analysis indicate that 
adding U-turns at this location would not cause operational problems, our field observations suggest 
that the Town may wish to prohibit U-turns during certain hours if queuing becomes a problem when  
eastbound traffic is heavy. 

The project driveway on Los Gatos-Saratoga Road should be free and clear of any obstructions in order to 
optimize sight distance, so that vehicles exiting the site can see approaching eastbound vehicles and 
bicyclists and pedestrians in both directions. 

 Recommendation:  Hexagon recommends that all landscaping and signage related to the project be 
placed to ensure that adequate sight distances are maintained at the driveway.  Care should be taken 
in constructing the new driveway to the site to ensure that drivers entering and exiting the site can 
easily see approaching bicyclists and vehicles in the eastbound direction and pedestrians on the 
sidewalk in both directions. Adequate corner sight distance (sight distance triangles) should be 
provided in accordance with the Town’s standards.   

Queuing Analysis 

An analysis of potential queuing issues indicated that the 95th percentile queue at the westbound left turn 
movement in the AM peak hour at N. Santa Cruz Avenue would exceed the storage capacity of the left turn 
pockets at that intersection under existing plus project and background plus project conditions, if no U-turns 
were allowed at Massol Avenue.  The 95th percentile queue for the westbound left turn at University Avenue in 
the AM peak hour would also exceed that intersection’s left turn pocket capacity if no U-turns were allowed at 
Massol Avenue.  However, if U-turns were allowed at Massol Avenue, the drivers who would be making those 
left turns at N. Santa Cruz and University Avenues would make a U-turn at Massol Avenue instead, and the 
project would not result in any additional vehicles in those left turn lanes in the AM peak hour. 

Parking 

The site plan states that the project would provide a total of 84 parking spaces: 11 ground-level spaces, 58 
spaces in a below-grade garage, and 15 spaces in the Parking Assessment District.  Of the 58 spaces in the 
below-grade area, 8 would be tandem spaces (i.e., the second space in a 50-foot long tandem parking stall) 
and may not be counted towards the Town’s parking requirements. Thus, the project would provide a total of 
76 spaces that may be counted towards the Town’s parking requirement (11 ground-level spaces, 50 garage 
spaces, and 15 Parking District spaces). 

An analysis of the Town’s parking requirements for the potential land uses that may occupy the site found that 
if the corner bulding were occupied by retail space, 76 parking spaces would be required for the entire site.  If 
that bulding were occupied by a restaurant, 76 spaces would also be required for the entire site, if the 
restaurant included 56 seats.  Thus, the 76 non-tandem spaces provided would meet the Town’s parking 
requirement. 

 Recommendation: The current site plan does not show the number of bicycle parking spaces that 
would be provided.  The site plan should be revised to present the appropriate number of bicycle 
parking spaces in accordance with the Town’s  bicycle parking requirements. 
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Transit, Bicycle, and Pedestrian Facilities 

The existing transit, bicycle, and pedestrian facilities in the study area are adequate to serve the site. No 
improvements are needed.  Through the Town’s Traffic Impact Fee program, if the land uses that ultimately 
occupy the site would generate more daily trips than the existing uses on the site, the project will contribute 
towards several projects that would make improvements to the bicycle and pedestrian facilities in the study 
area.  

Transportation Demand Management 

Transportation Demand Management (TDM) is a combination of services, incentives, facilities, and actions 
that reduce single-occupant vehicle trips to help relieve traffic congestion, parking demand, and air pollution 
problems.  The purpose of a TDM Plan for a specific site is to develop TDM measures that are tailored to a 
project’s location, size, and land use in order to promote alternative modes of travel, such as riding transit, 
bicycling, walking, and carpooling.  We recommend that the applicant develop a TDM Plan that focuses 
primarily on reducing employee trips to the site, through such measures as transit ticket subsidies, the 
inclusion of bike racks and lockers for bicyclists, and provision of current information on alternative 
transportation modes. 
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Table ES-1  
Intersection Level of Service Summary   
 

Intersection

Avg 
Delay 
(sec) LOS

Ave 
Delay 
(sec) LOS

Ave 
Delay 
(sec) LOS

Chg. In 
Crit. 

Delay 
(sec)

Chg. 
In Crit. 

V/C

Ave 
Delay 
(sec) LOS

Ave 
Delay 
(sec) LOS

Chg. In 
Crit. 

Delay 
(sec)

Chg. In 
Crit. 
V/C

AM >120 F >120 F >120 F - - >120 F >120 F - -

8.8 A 8.9 A 9.0 A - - 9.1 A 9.1 A - -

PM >120 F >120 F >120 F - - >120 F >120 F - -

14.4 B 15.0 C 15.0 C - - 15.0 C 15.1 C - -

AM 41.5 D 42.0 D 42.5 D 0.6 0.009 43.7 D 44.2 D 0.6 0.009

PM 48.3 D 48.6 D 48.8 D 0.5 0.013 50.0 D 50.3 D 0.6 0.013

AM 33.7 C 33.7 C 34.3 C 1.0 0.013 33.6 C 34.2 C 1.0 0.013
PM 39.7 D 39.7 D 39.9 D -0.1 0.001 39.6 D 39.8 D -0.1 0.001

Notes:

* Denotes a CMP intersection

BOLD indicates a substandard level of service

**  For the unsignalized intersection, the level of service for the worst approach (left turns from Massol) is shown first.  Exact amount of delay not shown because delay exceeds calculation parameters.  The 
delay and level of service for the westbound left-turn movement are shown second.

Background Background + Project Cumulative

Peak 
Hour

Study 
#

Existing

Massol Ave and Los Gatos-Saratoga Rd **

Cumulative + Project

Santa Cruz Ave and Los Gatos-Saratoga Rd.*

University Ave. and Los Gatos-Saratoga Rd.*

1

2

3
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1.  
Introduction 

This report presents the results of the Transportation Impact Analysis (TIA) prepared for the proposed 
development located at 201-225 Los Gatos-Saratoga Road (State Route 9) in Los Gatos, CA. The project site 
is on the southwest corner of the intersection of Los Gatos-Saratoga Road and N. Santa Cruz Avenue.   
Existing uses on the project site consist of 3,250 square feet of retail space and 8,222 square feet of office 
space.  The project would demolish the existing buildings and replace them with two buildings. One proposed 
building, which would be located on the corner, would include 4,200 square feet that would be used as either 
a  restaurant or as retail space.  The second proposed building would include 15,500 square feet and would 
be used as general office space, medical office space, a bank, or some combination of these uses.   

Access to the site is provided from Los Gatos-Saratoga Road via a driveway that would be located in between 
the two buildings.  Due to the presence of a median on Los Gatos-Saratoga Road, access to the site would 
be right-turn-in and right-turn-out only provided from eastbound Los Gatos-Saratoga Road.  The driveway 
would provide access to 11 surface parking spaces and a ramp leading to a below-grade parking area with 58 
parking spaces.  The site also has the use of 15 parking spaces in the parking assessment district’s lot.  
Figure 1 shows the study area and project site location. 

Scope of Study 

This study was conducted for the purpose of identifying potential traffic impacts related to the proposed 
project. The impacts of the project were evaluated following the standards and methodologies set forth by the 
Town of Los Gatos and the Santa Clara Valley Transportation Authority (VTA) Congestion Management 
Program (CMP).   

The study evaluated the potential traffic impacts of the project on three intersections and two freeway 
segments in the vicinity of the project site during the weekday AM and PM peak periods of traffic. The study’s 
trip generation estimates are based on a total square footage that is 922 s.f. larger than the square footage 
proposed in July 2016.2  Because of this difference in square footage, the trip generation estimates used in 
this TIA are slightly overstated and should be regarded as conservative estimates for the project.   

Because it is not yet known precisely what land uses would occupy the two proposed buildings, the 
combination of uses that would generate the greatest number of trips was used as a basis for this TIA. If a 
different combination of uses ultimately occupies the site, the site would generate fewer trips than estimated 
in this study.   

                                                      

2 The retail/restaurant space analyzed in this TIA was 4,622 s.f., which is 422 s.f. larger than the 4,200 s.f. proposed for 

the corner building in July 2016.  The office/bank space analyzed was 16,000 s.f., which is 500 s.f. larger than the 15,500 

s.f. proposed for the second building in July 2016.  The project, as proposed in July 2016, is 922 s.f. smaller than the 

project as proposed in January 2016 and as analyzed in this traffic study.  However, the July 2016 square footage 

amounts are used in this report for purposes of analyzing parking requirements. 
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Since restaurants generate more trips than retail uses, this study assumes that the corner building will include 
a restaurant.  Since banks generate more trips than medical offices, and medical offices generate more trips 
than general offices, the second building is assumed to include a 4,000 s.f. bank (the maximum bank size 
proposed) and 12,000 s.f. of medical office space.  

The study intersections and freeway segments are identified below. Two of the study intersections are CMP-
designated intersections, as indicated by an asterisk ( * )  The unsignalized intersection of Los Gatos-
Saratoga Road and Massol Avenue is a three-legged intersection with one-way stop control on the Massol 
Avenue approach. 

Study Intersections    

1. Los Gatos-Saratoga Road (SR 9) and Massol Avenue (unsignalized) 
2. Los Gatos-Saratoga Road (SR 9) and N. Santa Cruz Avenue * 
3. Los Gatos-Saratoga Road (SR 9) and University Avenue * 

 

Study Freeway Segments   

1. SR 17, between Bear Creek Road and SR 9 
2. SR 17, between SR 9 and Lark Avenue 

 
Traffic conditions at the signalized study intersections were analyzed for the weekday AM and PM peak hours 
of adjacent street traffic. The AM peak hour of adjacent street traffic is generally between 7:00 and 9:00 AM, 
and the PM peak hour of adjacent street traffic is typically between 4:00 and 6:00 PM. It is during these 
periods on an average weekday that the most congested traffic conditions occur. 

Field observations were conducted at all study intersections and at the intersection of N. Santa Cruz Avenue 
and Bachman Avenue.  Field observations were also conducted at all of the on-ramps and off-ramps 
connecting SR 17 and SR 9 during both the AM and PM peak periods. 

Figure 1 presents the site location and the three study intersections.  Figure 2 provides the regional context 
for the site’s location.  Figure 3 presents the site plan for the project as of July 12, 2016. 

Traffic conditions were evaluated for the following scenarios:  

Scenario 1: Existing Conditions. Existing traffic volumes were obtained from manual turning-movement 
counts conducted in March 2016.  The new intersection count data are included in 
Appendix A. 

Scenario 2: Existing Plus Project Conditions. Existing plus project peak hour traffic volumes were 
estimated by adding to existing traffic volumes the additional traffic generated by the project 
option that would generate the greatest number of trips and subtracting traffic volumes 
generated by the uses that currently occupy the site.  Existing plus project conditions were 
evaluated relative to existing conditions in order to determine the effects the project would 
have on existing traffic conditions. 

Scenario 3: Background Conditions. Background traffic volumes were estimated by adding to existing 
peak hour volumes the projected volumes from approved but not yet completed 
developments. The added traffic from approved but not yet completed developments was 
provided by the Town of Los Gatos. 

Scenario 4: Background Plus Project Conditions. Projected near-term peak hour traffic volumes with the 
project were estimated by adding to background traffic volumes the additional traffic 
generated by the project option that would generate the greatest number of trips and 
subtracting traffic volumes generated by the uses that currently occupy the site. 
Background plus project conditions were evaluated relative to background conditions in 
order to determine potential project impacts according to the Town of Los Gatos Level of 
Service Policy. 
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Scenario 5: Cumulative Conditions. The two CMP study intersections were evaluated for cumulative 
conditions, as stipulated by the CMP guidelines. Cumulative conditions include traffic 
growth projected to occur due to the approved development projects and other proposed 
but not yet approved (pending) development projects.  The added traffic from pending 
development projects was provided by the Town of Los Gatos. 

Scenario 6: Cumulative Plus Project Conditions. Cumulative plus project traffic volumes were estimated 
by adding to cumulative traffic volumes the trips associated with the additional traffic 
generated by the project option that would generate the greatest number of trips and 
subtracting traffic volumes generated by the uses that currently occupy the site.  

Methodology  

This section describes the methods used to determine the traffic conditions for each scenario described 
above. It includes descriptions of the data requirements, the analysis methodologies, and the applicable level 
of service standards. 

Data Requirements   

The data required for the analysis were obtained from new traffic counts, the Town of Los Gatos, and field 
observations. The following data were collected from these sources: 

 Existing traffic volumes 
 Approved and pending project trips 
 Intersection lane configurations  
 Signal timing and phasing 

Analysis Methodologies and Level of Service Standards  

Traffic conditions at the study intersections were evaluated using level of service (LOS). Level of Service is a 
qualitative description of operating conditions ranging from LOS A, or free-flow conditions with little or no 
delay, to LOS F, or jammed conditions with excessive delays. The various analysis methods are described 
below. 

Town of Los Gatos Signalized Intersections 

The Town of Los Gatos level of service methodology for signalized intersections is the 2000 Highway 
Capacity Manual (HCM) method. This method is applied using the TRAFFIX software. The 2000 HCM 
operations method evaluates signalized intersection operations on the basis of average control delay time for 
all vehicles at the intersection. Since TRAFFIX is also the CMP-designated intersection level of service 
methodology, the Town of Los Gatos methodology employs the CMP default values for the analysis 
parameters. The Town of Los Gatos level of service standard for all signalized intersections is LOS D or 
better. The correlation between average control delay and level of service for signalized intersections is 
shown in Table 1. 

CMP Intersections  

The designated level of service methodology for the CMP also is the 2000 HCM operations method for 
signalized intersections, using TRAFFIX. The only difference in level of service standards is that in the Town 
of Los Gatos the standard is LOS D or better, and the CMP level of service standard for signalized 
intersections is LOS E or better.  However, CMP intersections within the Town of Los Gatos are evaluated 
according to Town of Los Gatos standards. 
 
Unsignalized Intersections  

The intersection of Los Gatos-Saratoga Road and Massol Avenue has one-way stop control on the Massol 
Avenue approach. Like the signalized intersections, this unsignalized intersection was analyzed using the 
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2000 HCM method with TRAFFIX software. Because the Town of Los Gatos does not have a level of service 
standard or a definition of significant impact for unsignalized intersections, this intersection was evaluated for 
informational purposes only under the different scenarios.  The level of service definitions for unsignalized 
intersections is shown in Table 2.  

An assessment of the need for signalization of the intersection was also conducted. The need for signalization 
of unsignalized intersections is assessed based on the Peak Hour Volume Warrant (Warrant 3) described in 
the California Manual on Uniform Traffic Control Devices for Streets and Highways (CA MUTCD), Part 4, 
Highway Traffic Signals, 2010. This method makes no evaluation of intersection level of service, but simply 
provides an indication whether vehicular peak hour traffic volumes are, or would be, sufficient to justify 
installation of a traffic signal. Intersections that meet the peak hour warrant are subject to further analysis 
before determining that a traffic signal is necessary. Additional analysis may include unsignalized level of 
service analysis and/or operational analysis such as evaluating vehicle queuing and delay. Other options 
such as traffic control devices, signage, or geometric changes may be preferable based on existing field 
conditions. 

Table 1  
Signalized Intersection Level of Service Definitions Based on Average Delay 

Source: Transportation Research Board, 2000 Highway Capacity Manual (Washington, D.C., 2000) p10-16.

Level of 
Service

Description
Average Control 

Delay Per 
Vehicle (sec.)

Signal progression is extremely favorable. Most vehicles arrive during the 
green phase and do not stop at all. Short cycle lengths may also contribute to 
the very low vehicle delay.

10.0 or lessA

B
Operations characterized by good signal progression and/or short cycle 
lengths. More vehicles stop than with LOS A, causing higher levels of average 
vehicle delay.

10.1 to 20.0

Higher delays may result from fair signal progression and/or longer cycle 
lengths. Individual cycle failures may begin to appear at this level. The number 
of vehicles stopping is significant, though may still pass through the 
intersection without stopping. 

20.1 to 35.0C

This level of delay is considered unacceptable by most drivers. This condition 
often occurs with oversaturation, that is, when arrival flow rates exceed the 
capacity of the intersection. Poor progression and long cycle lengths may 
also be major contributing causes of such delay levels.

greater than 80.0F

The influence of congestion becomes more noticeable. Longer delays may 
result from some combination of unfavorable signal progression, long cycle 
lenghts, or high volume-to-capacity (V/C) ratios. Many vehicles stop and 
individual cycle failures are noticeable.

35.1 to 55.0D

This is considered to be the limit of acceptable delay. These high delay values 
generally indicate poor signal progression, long cycle lengths, and high 
volume-to-capacity (V/C) ratios. Individual cycle failures occur frequently.

55.1 to 80.0E
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Table 2  
Unsignalized Intersection Level of Service Definitions Based on Average Delay 

 

A Little or no traffic delay 10.0 or less

B Short traffic delays 10.1 to 15.0

C Average traffic delays 15.1 to 25.0

D Long traffic delays 25.1 to 35.0

E Very long traffic delays 35.1 to 50.0

F Extreme traffic delays greater than 50.0

Source: Transportation Research Board, 2000 Highway Capacity Manual (Washington, D.C., 2000) p17-2.

Level of Service Description Average Delay Per Vehicle (Sec.)

 

Freeway Segments  

According to CMP guidelines, an analysis of freeway segment levels of service is only required if a project is 
estimated to add trips to a freeway segment equal to or greater than one percent of the capacity of that 
segment. For the two segments of SR 17 included in this TIA, one percent of capacity is equal to 44 trips in 
each direction. Since the number of project trips added to the freeway in the area (SR 17) is estimated to be 
well below the one percent threshold for the option that would generate the greatest number of total trips, 
based on the trip generation and trip distribution presented in Chapter 3, a detailed analysis of freeway 
segment levels of service was not performed. A simple freeway segment capacity evaluation to substantiate 
this determination is presented in Table 3. 

Table 3  
Freeway Segment Capacity Evaluation  

# of Mixed Capacity1
1% of Peak Project 

Freeway Segment Direction Flow Lanes (vph) Capacity Hour Trips

SR 17 Bear Creek Rd to Los Gatos-Saratoga Rd NB 2 4400 44 AM 5

PM 2

SR 17 Los Gatos-Saratoga Rd to Lark Avenue NB 2 4400 44 AM 2

PM 11

SR 17 Lark Avenue to Los Gatos-Saratoga Rd SB 2 4400 44 AM 8

PM 4

SR 17 Los Gatos-Saratoga Rd to Bear Creek Rd SB 2 4400 44 AM 1

PM 6

Notes:

(1) Capacity is based on the capacity cited in the 2000 Highway Capacity Manual of 2,200 vehicles per hour per lane.

 

Significant Impact Criteria 

Significance criteria are used to establish what constitutes an impact. Impacts on intersections are based on 
the significance criteria and level of service standards of the jurisdiction in which the intersection is located. 
For this analysis, significance criteria for impacts on signalized intersections are based on the Town of Los 
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Gatos level of service standard. As noted above, LOS D is an acceptable level of traffic operation at 
signalized intersections in Los Gatos.  

In the Town of Los Gatos, a project is said to create a significant adverse impact on traffic conditions at an 
intersection if, for either peak hour, either of the following conditions occurs: 

1. The addition of project traffic causes an intersection operating at LOS A, B, or C under no-project 
conditions to degrade more than one letter grade under with-project conditions, or 

2. The level of service at an intersection is LOS D or worse under no-project conditions and the addition 
of project traffic causes a degradation of level of service to LOS E or F. 

The project shall mitigate any intersection project impact so that the level of service will remain at an 
acceptable level (LOS D) or, if it is already at LOS E, to the level of service without project conditions or 
better. 

As noted above, the CMP standard for an acceptable level of service is LOS E or better.  The CMP definition 
of a significant impact states that a project is said to create significant adverse impact on traffic conditions at a 
CMP-designated signalized intersection if for either peak hour: 

1. The level of service at the intersection degrades from an acceptable LOS E or better under without 
project conditions to an unacceptable LOS F under with project conditions, or 

2. The level of service at the intersection is an unacceptable LOS F under without project conditions and 
the addition of project trips causes both the average control delay for critical movements at the 
intersection to increase by four (4) or more seconds and the critical volume-to-capacity ratio (V/C) to 
increase by one percent (0.01) or more. 

An exception to this rule applies when the addition of project traffic reduces the amount of average delay for 
critical movements (i.e., the change in average delay for critical movements is negative). In this case, the 
threshold of significance is an increase in the critical V/C value by 0.01 or more.  

A significant impact by CMP standards is said to be satisfactorily mitigated when measures are implemented 
that would restore intersection level of service to without project conditions or better. 

Report Organization  

The remainder of this report is divided into seven chapters. Chapter 2 describes existing conditions including 
the existing roadway network, transit service, and existing bicycle and pedestrian facilities. Chapter 3 
presents the intersection operations under existing plus project conditions and describes the method used to 
estimate project traffic. Chapter 4 presents the intersection operations under background conditions. Chapter 
5 presents the intersection operations under background plus project conditions and describes the project’s 
impact on the near-term transportation system. Chapter 6 presents the intersection operations under 
cumulative traffic conditions, both with and without the project.  Chapter 7 describes operational issues 
associated with the proposed project, including parking, site access and circulation. Chapter 7 also presents 
the results of the peak-hour signal warrant evaluation for the unsignalized intersection. Chapter 8 presents the 
conclusions of the Transportation Impact Analysis.
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2.  
Existing Conditions  

This chapter describes the existing conditions for all of the major transportation facilities in the vicinity of the 
project site, including the roadway network, transit service, and bicycle and pedestrian facilities. Also included 
are the existing levels of service of the three study intersections. 

Existing Roadway Network  

Regional access to the project site is provided by State Route 17 (SR 17).  Local access to the project site is 
provided via Los Gatos-Saratoga Road (SR 9), N. Santa Cruz Avenue, University Avenue, Almendra Avenue, 
Tait Avenue and Massol Avenue.  These facilities are described below. 

SR 17 is a four-lane freeway in the vicinity of the study area. It extends south to Santa Cruz and north to I-280 
in San Jose, at which point it makes a transition into I-880, which extends to Oakland.  Access to the project 
site is provided via SR 17’s interchange with Los Gatos-Saratoga Road (SR 9). 

Los Gatos-Saratoga Road (SR 9) is a four lane arterial roadway adjacent to the project site. In the vicinity of 
the project site, Los Gatos-Saratoga Road includes Class II bike lanes and has a speed limit of 35 mph.  It 
extends from Los Gatos Boulevard in a northwesterly direction.  At the town boundary of Los Gatos and 
Monte Sereno, it changes names to Saratoga-Los Gatos Road.  Saratoga-Los Gatos Road transitions to 
Saratoga-Sunnyvale Road at the intersection of Big Basin Way (which is the continuation of SR 9) and 
Saratoga Avenue. Los Gatos-Saratoga Road has a median that begins east of the SR 17 interchange and 
continues to Massol Avenue. In the vicinity of the project site, this arterial serves commercial uses and does 
not include any on-street parking.   

N. Santa Cruz Avenue is a two-lane roadway that runs in a north-south direction and serves as the primary 
commercial street in downtown Los Gatos.  Santa Cruz Avenue extends from SR 17 in the south to Blossom 
Hill Road, where it transitions to Winchester Boulevard, which continues north as a four-lane arterial through 
Los Gatos, Campbell, and San Jose to its terminus in Santa Clara.  Within the Los Gatos central business 
district, N. Santa Cruz Avenue has two lanes, a 15 mph speed limit, and on-street parking. 

University Avenue is a two-lane roadway that runs parallel to N. Santa Cruz Avenue.  It extends from Main 
Street to Lark Avenue.  It is primarily a residential street, except for the two blocks closest to Main Street, 
where it serves commercial uses.  The speed limit is 25 mph, and on-street parking is allowed along the 
residential frontages, except on the blocks immediately north and south of Los Gatos-Saratoga Road.  

Almendra Avenue is an east-west two-lane local street that runs parallel to Los Gatos-Sunnyvale Road, one 
block south of the project site.  It extends between N. Santa Cruz Avenue and Massol Avenue and serves 
mostly residences and a few businesses near N. Santa Cruz Avenue.  It includes on-street parking and has a 
25 mph speed limit.  There is a parking permit program in the residential neighborhood that includes 
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Almendra Avenue, Tait Avenue, and Massol Avenue.  Only vehicles with a permit are allowed to park on the 
street between the hours of 6:00 PM and 9:00 AM.  Between 9:00 AM and 6:00 PM, there is a 2-hour parking 
limit. 

Tait Avenue is a north-south two-lane local street that extends between Main Street and Los Gatos-Saratoga 
Road one block west of N. Santa Cruz Avenue.  It is primarily a residential street with a 25 mph speed limit 
and on-street parking. Because of the median on Los Gatos-Saratoga Road, it is not possible for northbound 
traffic on Tait to turn left onto Los Gatos-Saratoga Road or for westbound traffic on Los Gatos-Saratoga Road 
to turn left onto Tait Avenue. 

Massol Avenue is a north-south two-lane local street that also runs parallel to N. Santa Cruz Avenue, two  
blocks west of the project site. It is a residential street with a 25 mph speed limit and on-street parking. 
Because of a break in the median, northbound traffic on Massol is able to turn left onto Los Gatos-Saratoga 
Road, and westbound traffic on Los Gatos-Saratoga Road is able to turn left onto Massol Avenue.  However, 
because of the presence of a pork chop island, there is not adequate space for westbound traffic to make a 
U-turn at Massol Avenue. 

Existing Transit Services 

Existing transit service to the project site is provided by the Santa Clara Valley Transportation Authority 
(VTA).   VTA provides bus service to the immediate project area via Route 48. 

Local Route 48 provides service between the Los Gatos Civic Center and the Winchester Transit Center in 
Campbell.  It runs on N. Santa Cruz Avenue in the southbound direction and on University Avenue and Los 
Gatos-Saratoga Road in the northbound direction, as shown on Figure 4.  Route 48 operates with 30-minute 
headways in the AM and PM peak hours and 60-minute headways during the mid-day and on weekends. The 
route operates between approximately 6:30 AM and 8:00 PM on weekdays. 

There are bus stops for Route 48 in both directions at the intersection of Los Gatos-Saratoga Road and N. 
Santa Cruz Avenue (see Figure 4).  Pedestrian access to these bus stops is adequate, since there are 
sidewalks and crosswalks connecting them to the project site. Transit riders using the southbound bus could 
board or alight at the bus stop north of Los Gatos-Saratoga Road and then use the pedestrian-activated 
signal and crosswalk to cross the street to the project. Transit riders using the northbound bus could board or 
alight at the bus stop on the north side of Los Gatos-Saratoga Road, just east of Santa Cruz Avenue.  
Pedestrian-activated signals and crosswalks are present to facilitate crossing both Los Gatos-Saratoga Road 
and Santa Cruz Avenue to access that bus stop. 

The Winchester Transit Center, the northern terminus of Route 48, is a station for VTA’s light rail transit (LRT) 
service.  The LRT line that terminates at the Winchester Transit Center provides service to downtown 
Mountain View, via downtown San Jose, Santa Clara, and Sunnyvale. 

Existing Bicycle and Pedestrian Facilities 

A Class I bicycle trail, the Los Gatos Creek Trail, is located near the project site, running in a north-south 
direction just west of Highway 17, as shown on Figure 5.   A Class II bikeway (defined as a striped bike lane 
on the street) is present on Los Gatos-Saratoga Road (SR 9), beginning just east of the University Avenue 
intersection.    Bike lanes are also present on:  

 Winchester Boulevard between Lark Avenue and Daves Avenue,  

 Main Street and Los Gatos Boulevard between the Los Gatos Creek Trail and Blossom Hill Road,  

 Blossom Hill Road between N. Santa Cruz Avenue and Short Road, and 

 University Avenue, between Blossom Hill Road and Farley West.   

Although none of the residential streets near the project site are designated as bike routes, due to their low 
traffic volumes, many of them are conducive to bicycle usage. 
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Pedestrian facilities consist mostly of sidewalks along both the commercial and residential streets in the 
immediate vicinity of the project site. Crosswalks with pedestrian signal heads and push buttons are located 
at all of the signalized intersections in the study area.  In addition, the crosswalk across Los Gatos-Saratoga 
Road at Massol Avenue (which is an unsignalized intersection) near the project site has warning lights that 
can be activated by pedestrians wishing to cross the street.  Although the study intersections at Santa Cruz 
Avenue and at Massol Avenue include ramps and paths through the pork chop islands for wheelchair users, 
they do not meet current ADA standards.  The study intersection at University Avenue, which was modified in 
early 2015, appears to meet current ADA standards. Overall, the existing sidewalks in the area have good 
connectivity and provide pedestrians with safe routes to all of the surrounding land uses in the area. 

In downtown Los Gatos, N. Santa Cruz Avenue has crosswalks with bulb-outs at all intersections and some 
mid-block locations, and amenities such as street benches, attractive landscaping, trash receptacles and 
ample street lighting.  Downtown Los Gatos has been designed as and currently functions as an extremely 
pedestrian-friendly environment. 

A gap in bicycle and pedestrian facilities near the project site exists on Los Gatos-Saratoga Road (SR 9) 
between University Avenue and Los Gatos Boulevard.  Improved connectivity between the Los Gatos Creek 
Trail and Los Gatos-Saratoga Road has also been identified as a need.  Both of these connectivity 
improvements have been included in the list of projects prepared by the Town of Los Gatos as eligible for 
funding from the Town’s Traffic Impact Fee.  The proposed project would be subject to the Town’s Traffic 
Impact Fee.  More information on this fee is included in Chapter 5. 
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Existing Intersection Lane Configurations  

The existing lane configurations at the study intersections were confirmed by observations in the field and are 
shown on Figure 6.  Improvements constructed in early 2015 at the intersection of University Avenue and Los 
Gatos-Saratoga Road include the addition of a second left turn lane on the north approach and a separate 
right turn lane on the south approach.  These improvements, plus the changes made in signal controls and 
phasing so that all left turns are protected, have been incorporated into the TRAFFIX analysis for this 
intersection.   

We note that the 2014 CMP database counts were conducted prior to the completion of these modifications at 
University Avenue and Los Gatos-Saratoga Road and so do not reflect the current lane configuration and 
signal phasing.  Thus, in order to accurately reflect current conditions, the lane geometry and signal phasing 
used in the Level of Service analysis at the University Avenue intersection do not correspond to the 2014 
CMP database. In addition, Caltrans has re-timed the signals at both of the CMP intersections several times 
since 2014 in order to improve signal coordination and facilitate traffic flow, so signal cycle lengths in 
TRAFFIX have also been updated. 

Existing Traffic Volumes  

Existing weekday AM (7:00-9:00 AM) and PM (4:00-6:00 PM) peak hour traffic volumes were obtained from 
manual turning-movement counts conducted at all three study intersections on Wednesday, March 2, 2016.   

As noted above, both of the signalized intersections in this study are CMP intersections. Typically, a TIA uses 
PM peak-hour traffic volumes for CMP intersections from the most recent CMP database.   The counts for the 
most recent CMP database were conducted in September 2014.  Counts were also conducted at these 
intersections in January 2015 and March 2016 for purposes of preparing TIAs. Because of local concerns that 
eastbound traffic on SR 9 during the PM peak hour has increased since 2014, we compared the three PM 
peak hour counts at these two CMP intersections.   

The eastbound volume entering the intersection of Los Gatos-Saratoga Road and N. Santa Cruz Avenue 
during the PM peak hour increased from 1,217 vehicles in the 2014 CMP count to 1,319 vehicles in the 2015 
count to 1,417 vehicles in the 2016 count.  Basically, the eastbound volume in the PM peak hour increased by 
approximately 100 vehicles per year at this intersection over this time period. At the intersection of Los Gatos-
Saratoga Road and University Avenue, the eastbound traffic entering the intersection during the PM peak 
hour increased from 1,175 in the 2014 CMP count to 1,182 in the 2015 count to 1,278 in the 2016 count.  
Although the increase between 2014 and 2015 was negligible, the 2016 count showed an increase of 
approximately 100 vehicles over the 2014 and 2015 counts.  Due to the local concerns over increased traffic 
on SR 9, it was decided to use the 2016 counts for Existing Conditions to more accurately reflect current 
traffic levels. 

The existing peak hour traffic volumes are shown graphically on Figure 7. New count data are included in 
Appendix A.  Appendix A also includes a table showing a comparison of recent counts at the study 
intersections. 

Existing Intersection Levels of Service  

The results of the intersection level of service analysis show that, measured against the Town of Los Gatos 
and CMP level of service standards, both signalized intersections currently operate at an acceptable level of 
service (LOS D or better) during both the AM and PM peak hours of traffic. The results of the intersection 
level of service analysis under existing conditions are summarized in Table 4. 
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For the unsignalized intersection, the delay for both the northbound left turn and the westbound left turn 
movements are shown.  The northbound left turn from Massol Avenue onto westbound Los Gatos-Saratoga 
Road is the only stop-controlled approach and therefore is the worst approach at this intersection.  The level 
of service for this turning movement is LOS F in both the AM and PM peak hours. This movement was 
analyzed using both TRAFFIX and Synchro software, but it was not possible to accurately estimate the 
number of seconds of delay because it exceeds the calculation parameters of the HCM method. It is an 
artifact of the HCM method that when delay for a given movement exceeds approximately two minutes, the 
calculated delay becomes less accurate.  For all operating conditions in both the AM and PM peak hours, 
both with and without the project, the delay was estimated to be over two minutes for this movement.  As 
discussed below, field observations confirmed that there are extremely long delays for that turning movement. 
However, because Los Gatos does not have a level of service standard for unsignalized intersections, this 
result is shown for information purposes only. 

The westbound left turn movement does not have a stop sign, but drivers must wait for a sufficient gap in 
eastbound traffic to make their left turn. The level of service for that movement is LOS A in the AM peak hour 
and LOS B in the PM peak hour, which is consistent with the fact that eastbound traffic volumes are much 
higher during the evening commute period.  

The intersection level of service calculation sheets are included in Appendix D. 

Table 4  
Existing Intersection Levels of Service 

Study Peak Count
Number Intersection Hour Date LOS

AM 3/2/2016 >120 F
8.9 A

PM. 3/2/2016 >120 F
14.4 B

AM 3/2/2016 41.5 D
PM 3/2/2016 48.3 D
AM 3/2/2016 33.7 C
PM 3/2/2016 39.7 D

Notes:

BOLD indicates a substandard level of service

Average 
Delay (sec)

Massol Ave and Los Gatos-Saratoga Rd **1

**  For the unsignalized intersection, the level of service for the worst approach (left turns from Massol) is shown 
first.   Exact amount of delay not shown because delay exceeds calculation parameters.  Delay and level of 
service for the westbound left-turn movement are shown second.

2

3 University Ave. and Los Gatos-Saratoga Rd.*

Santa Cruz Ave and Los Gatos-Saratoga Rd.*

* Denotes a CMP intersection

 

Observed Existing Traffic Conditions 

Traffic conditions were observed in the field to identify existing operational deficiencies and to confirm the 
accuracy of calculated levels of service. The purpose of this effort was (1) to identify any existing traffic 
problems that may not be directly related to level of service, (2) to identify any locations where the level of 
service analysis does not accurately reflect actual existing traffic conditions and (3) to respond to comments 
received from Caltrans.  Field observations were conducted on five occasions: in January, April, and June of 
2015 and in March and July of 2016.  Although the earlier observations enhanced Hexagon’s understanding 
of the study intersections, the following discussion is based solely on the most recent set of observations, 
conducted on July 21, 2016. 

N. Santa Cruz Avenue and Los Gatos-Saratoga Road (SR 9) 

During the PM peak period, there is very heavy traffic flow in the eastbound direction, heading towards 
Highway 17, on Los Gatos-Saratoga Road.  Because the intersections at University Avenue and at N. Santa 
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Cruz Avenue are only approximately 500 feet apart, there is potential for eastbound “spillback” from University 
Avenue at the N. Santa Cruz Avenue intersection during the PM peak hour.  Spillback can occur between 
closely spaced intersections when there is insufficient storage space for all the queued vehicles at a 
downstream intersection, thereby preventing vehicles from an upstream intersection from proceeding during 
their green phase.  During the most recent field observations, however, no spillback issues were observed. 
With the current signal timing implemented by Caltrans, all movements cleared within one signal cycle.     

University Avenue and Los Gatos-Saratoga Road (SR 9) 

During the AM peak hour, there is very heavy traffic flow in the westbound direction on Los Gatos-Saratoga 
Road.  Therefore, spillback from the N. Santa Cruz Avenue intersection is more likely to occur at the 
University Avenue intersection during the morning peak period.  However, no spillback issues were observed 
during the most recent field observations at this intersection. 

Massol Avenue and Los Gatos-Saratoga Road (SR 9) 

As mentioned above, the eastbound traffic flow on Los Gatos-Saratoga Road is very heavy during the PM 
peak period.  Furthermore, because there are no signalized intersections west of the intersection at Massol 
Avenue, there are very few gaps in the eastbound traffic flow, making it difficult to turn left from westbound 
Los Gatos-Saratoga Road onto southbound Massol Avenue. In order to make the left turn during the PM peak 
hour, drivers have to take advantage of very small gaps in traffic and trust that the oncoming eastbound traffic 
will slow down sufficiently to allow them to complete the turn.  Some eastbound drivers were observed to slow 
down substantially as they approached the intersection in order to allow a left-turning vehicle a long enough 
gap to turn in front of them.  Most of the left turns observed by Hexagon during the PM peak hour occurred 
during very small gaps in eastbound traffic.  When a driver was unwilling to turn left into such a small gap and 
waited for a larger gap, a queue of several vehicles was observed to develop in the left turn pocket.    

Left turns from northbound Massol Avenue onto westbound Los Gatos-Saratoga Road are even more difficult 
during the heaviest part of the PM peak hour, since they require a gap in traffic in both directions. In 2015, 
Hexagon observed one car wait for a long time for a gap in both directions that would allow it to turn left, and 
then give up; the driver backed up so he could access the right turn lane on the other side of the pork chop 
island and turned right instead.  Field observations in July 2016 indicated that northbound left turns frequently 
were made when a driver in the eastbound through direction deliberately paused at the intersection approach 
to allow a driver to turn left from Massol Avenue.  Thus, although both the TRAFFIX analysis and Synchro 
analysis of this intersection indicate that this turning movement has a delay of over two minutes in both the 
AM and PM peak hours, a few drivers were observed to make this turn with shorter delays, due to the 
courtesy of other drivers.  

The implication for this study is that if the pork chop island were moved so that westbound drivers on Los 
Gatos-Saratoga Road could make a U-turn in order to access the project site’s driveway, the heavy PM peak 
hour eastbound traffic would make such U-turns very difficult, because U-turns take longer to complete – and 
a larger gap in traffic – than left turns.  Vehicles waiting for a sufficient gap to safely make a U-turn could 
cause even longer queues in the left-turn pocket in the PM peak hour than now occur. On the other hand, 
waiting for a sufficient gap in eastbound traffic to make a U-turn during the AM peak and non-peak periods 
would not be difficult.    

N. Santa Cruz Avenue and Bachman Avenue   

Although the intersection of N. Santa Cruz Avenue and Bachman Avenue was not initially included as a study 
intersection, Hexagon conducted field observations at this intersection during the AM and PM peak periods in 
2015 and again in July 2016, based on a comment received from Caltrans on an earlier version of this TIA.  
This intersection is located in downtown Los Gatos, south of SR 9.  It has two-way stop control on the 
Bachman Avenue approaches and bulb-outs for pedestrian crossings at all four corners.  Hexagon observed 
no operational issues at this intersection during the AM or PM peak periods.  No significant queuing was 
observed at any of the approaches.  Sufficient gaps in traffic for all four left-turn movements were available 
without undue delay.  Through movements on Bachman Avenue were also observed, and could be made 
without undue delay. 
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The heaviest volume observed was during the PM peak period in the southbound direction on N. Santa Cruz 
Avenue.  Volumes in the AM peak period were much lighter in both directions, which is in accord with the fact 
that many shops and restaurants in the downtown area do not open until after the morning peak period has 
ended.  Since traffic is uncontrolled on N. Santa Cruz Avenue at Bachman Avenue, the only time drivers stop 
is when a pedestrian crosses N. Santa Cruz Avenue or when a driver wants to turn left and the vehicles 
behind them must wait until the driver has completed the left turn.  Despite the heavy southbound traffic flow 
on N. Santa Cruz Avenue during the PM peak period, Hexagon did not observe any queuing issues that 
affected SR 9.  Since Hexagon assumes that most project-generated trips during the PM peak period would 
access the site by turning right from southbound N. Santa Cruz Avenue at Almendra Avenue, rather than 
Bachman Avenue, the project would have a negligible effect on this intersection.   

SR 17 and SR 9 Interchange 

Hexagon also conducted field observations at all of the on-ramps and off-ramps at the interchange connecting 
SR 17 and SR 9 (Los Gatos-Saratoga Road).   A large volume of vehicles was observed exiting southbound 
SR 17 onto westbound SR 9 during the AM peak period.  The first signalized intersection west of that off-ramp 
is at University Avenue.  In July 2016, after Caltrans had adjusted the signal timing at University Avenue, the 
westbound queue from University Avenue did not extend as far as the SR 17 off-ramp. Vehicles were able to 
exit the off-ramp in order to travel west on SR 9 without any delay.  

We note that none of the proposed project options would add a significant number of trips to the critical 
movement at this interchange, southbound SR 17 to westbound SR 9 during the AM peak hour.  Specifically, 
the project is estimated to generate only 8 trips in the AM peak hour that would use the exit ramp from 
southbound SR 17 to westbound SR 9 and then drive to the project site.  Such a small number of trips would 
have a negligible effect on this critical movement in the AM peak hour.       

Los Gatos-Saratoga Road and Existing Site Driveway 

The project site is currently served by two driveways on Los Gatos-Saratoga Road, one of which is close to 
the Santa Cruz Avenue intersection and in the same location that the proposed driveway would be.  Due to 
the median on Los Gatos-Saratoga Road, drivers can only turn right when exiting this driveway.  There are 
currently two thru lanes, one left-turn lane, and a short right-turn lane where this driveway intersects Los 
Gatos-Saratoga Road.  

In order to determine if there are any operational problems related to this driveway location under existing 
conditions, Hexagon observed this driveway during the PM peak hour when eastbound traffic is heaviest.  
When exiting the site, all except one of the 30 observed outbound vehicles turned into the right-turn lane or 
into the through lane closest to the curb.  One vehicle turned into the through lane further from the curb after 
the green phase at the signal had allowed all eastbound vehicles to clear and there was a gap in the traffic 
flow.  No vehicles attempted to access the left turn lane.   

In fact, due to the heavy eastbound traffic volumes in the PM peak hour, it was generally not possible for 
outbound vehicles to access the left-turn lane with the current signal phasing at the intersection.  The 
eastbound left turn receives a green phase before the eastbound through movement.  When the green phase 
for the left turns has allowed the left-turn pocket to clear, the vehicles in the through lanes are still waiting for 
a green phase and block access from the driveway to the left-turn pocket.  By the time that the green phase 
for the eastbound through vehicles has allowed the through lanes to clear, the left-turn pocket usually already 
had several vehicles in it, so it was not possible for a vehicle to join the end of the queue from the driveway. 

Accident Analysis   

Based on data obtained from the Statewide Integrated Traffic Records System (SWITRS), there were five 
accidents at the intersection of SR 9 and University Avenue and three accidents at the intersection of SR 9 
and Santa Cruz Avenue in the 3-year period between 10/1/2011 and 9/30/2014.  The collision rate for these 
two intersections, calculated as the number of collisions per million vehicles entering the intersection, are 0.15 
and 0.07, respectively.  The statewide average collision rate for signalized 4-way intersections in suburban 
areas is 0.43, indicating that both of these intersections have an accident rate well below the statewide 
average.  There were three accidents at the intersection of SR 9 and Massol Avenue during that same 3-year 
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period, resulting in a collision rate of 0.11.  The statewide average collision rate for unsignalized 3-way (tee) 
intersections in suburban areas is 0.14, indicating that this intersection also has a lower accident rate than the 
statewide average for similar types of intersections.
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3.  
Existing Plus Project Conditions  

This chapter describes existing plus project traffic conditions, including the method by which project traffic is 
estimated. Existing plus project traffic conditions could potentially occur if the project were to be occupied 
prior to the other approved projects in the area.  

Transportation Network Under Existing Plus Project Conditions  

It is assumed in this analysis that the transportation network under existing plus project conditions would be 
the same as the existing transportation network. 

Project Trip Estimates 

The magnitude of traffic produced by a new development and the locations where that traffic would appear 
are estimated using a three-step process: (1) trip generation, (2) trip distribution, and (3) trip assignment. In 
determining project trip generation, the magnitude of traffic entering and exiting the site is estimated for the 
AM and PM peak hours for the project option that would generate the most trips. As part of the project trip 
distribution, an estimate is made of the directions to and from which the project trips would travel. In the 
project trip assignment, the project trips are assigned to specific streets. These procedures are described 
further in the following sections. 

Trip Generation  

As noted in Chapter 1, the trip generation estimates developed for this TIA were based on the project’s 
proposed square footage as of January 2016: 4,622 s.f. for the corner building and 16,000 s.f. for the second 
building.  As of July 2016, the proposed square footage of these buildings is a bit smaller: 4,200 s.f. and 
15,500 s.f, respectively.  As a result of reducing the total square footage by 922 s.f., the trip generation 
estimates included in this study are slightly overstated. 

Because it is not yet known precisely what land uses would occupy the two proposed buildings, the 
combination of uses that would generate the greatest number of trips was used as a basis for this TIA. If a 
different combination of uses ultimately occupies the site, the site would generate fewer trips than estimated 
in this study.   

The building on the corner may include a restaurant or retail space.  Since restaurants generate more trips 
than retail uses, this study assumes that the 4,622 s.f. corner building will include a restaurant. The ITE 
category “high turnover sit-down restaurant” was used for the restaurant space because that results in a 
higher trip estimate than “quality restaurant,” which also represents a sit-down facility. The ITE category “fast-
food restaurant” has an even higher trip generation rate, but that is not representative of the type of restaurant 
that is proposed for the site. 
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The site plan also shows a 1,400 square foot dining patio in front of the corner building. This area would not 
be used if the corner building were to be occupied by a retail business. However, it could be used by a 
restaurant. This traffic study does not count the dining patio as part of the restaurant square-footage for the 
purposes of trip generation. Therefore, if the patio were to be used for dining, it is assumed that an equivalent 
number of seats would be removed from the interior portion of the restaurant. The Parking section of this 
report provides additional discussion of the dining patio. 

The second building may include general office space, medical/dental office space, and/or up to 4,000 s.f. for 
a bank.  Since banks generate more trips than medical offices, and medical offices generate more trips than 
general offices, the second building is assumed to include a 4,000 s.f. bank (the maximum bank size 
proposed) and 12,000 s.f. of medical office space.  

Trips generated by any new development can be estimated based on counts of existing development of the 
same land use type.  For the high-turnover sit-down restaurant and the medical/dental office space, Hexagon 
has used trip generation rates published in the Institute of Transportation Engineers’ (ITE) Trip Generation 
Manual, Ninth Edition, 2012, in order to estimate the number of trips that would be generated by those land 
uses, as shown in Table 5.   

The ITE PM peak hour rate for banks without a drive-through window (ITE land use 911) is based on an 
extremely small sample size.3  An AM peak hour rate is not even provided by ITE for banks without a drive-
through window.  As an alternative, Hexagon has used the trip generation rates developed by the San Diego 
Association of Governments (SANDAG), which provides daily rates, AM peak hour rates, and PM peak hour 
rates for banks without a drive-through window. 

Table 5  
Project Trip Generation Estimates 

Land Use ITE Code
Daily 
Rate

Daily 
Trips

Peak 
Rate

Trips 
In

Trips 
Out

Total 
Trips

Peak 
Rate

Trips 
In

Trips 
Out

Total 
Trips

Existing Use 1

Office Space and Retail 11,472 s.f. 12 1 13 33 35 68

Proposed Use with highest trip generation rates

High-Turnover Restaurant 2 932 4,622 s.f. 127.15 588 10.81 28 22 50 9.85 28 18 46

PM Pass-by reduction 4
-6 -3 -9

Bank 3 SANDAG 4,000 s.f. 150.00 600 6.00 17 7 24 12.00 19 29 48

PM Pass-by reduction 4
-5 -7 -12

Medical Office Space 
2

720 12,000 s.f. 36.13 434 2.39 23 6 29 3.57 12 31 43

Proposed Use TOTAL 1622 68 35 103 48 68 116

Net Trips (Proposed Use less Existing Use) 56 34 90 15 33 48

Notes:

(1) Existing Use trips based on peak period driveway counts conducted on 1/21/15 and 1/22/15. Trips shown are the average of 

        the peak hour volumes for two days.

(2) Trip rates for high-turnover sit-down restaurant and medical office space are from Institute of Transportation Engineers' 

      Trip Generation Manual, 9th Edition , 2012.   Average rates used for land uses 932 and 720.

(3) Trip rates for bank (without a drive-up window) was developed by San Diego Association of Governments (SANDAG). Source:

      City of San Diego, Trip Generation Manual , 2003.

(4) PM Peak Pass-By Reduction percentages are from City of San Diego, Trip Generation Manual,  2003, as follows:

      High-Turnover Restaurant: 20%;   Bank: 25%.  Totals may not add due to rounding.

AM Peak Hour PM Peak Hour

Size 

 

 

                                                      

3 VTA’s TIA Guidelines specifically note that when ITE data is based on a small sample size, an alternative source of 

trip generation rates should be used.  The SANDAG trip generation rates are identified as an alternate source. 
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Pass-By Reductions 
 
The restaurant and bank uses will attract some of their customers from people who are passing by the site on 
Los Gatos-Saratoga Road or on Santa Cruz Avenue and will not need to make a separate vehicle trip to get 
there.  Because both of the roadways adjacent to the project site are major arterials, there is significant 
potential for pass-by trips at this location.  Pass-by reductions are typically only applied to the PM peak hour.  

Hexagon used the following pass-by reductions developed by SANDAG for these land uses: 

 High-Turnover Sit-down Restaurant: 20%  
 Bank: 25% 

 
Since the CMP Transportation Impact Analysis Guidelines published in October 2014 state that the pass-by 
trip reduction should generally not be more than 30%, these pass-by rates are in accordance with those 
guidelines.    
 
Trip Generation from Existing Uses 

The analysis of the proposed project includes the application of a credit for the existing office and retail uses 
on the site.  Traffic counts were done at the project driveways on two weekdays (Tuesday, January 20, 2015 
and Wednesday, January 21, 2015) during the AM and PM peak periods to determine the number of peak 
hour trips generated by the existing uses.  Based on the 2-day average of these driveway counts, the existing 
uses are generating a total of 13 trips in the AM peak hour and 68 trips during the PM peak hour. 

Net Project Trips  

Table 5 shows the project trip generation for the proposed combination of uses that would generate the 
greatest number of peak hour trips.  Based on the ITE trip generation rates for medical office space and high-
turnover sit-down restaurants, the SANDAG trip generation rates for banks without a drive-through window, 
and the pass-by rates recommended by SANDAG, the project would generate a total of 103 AM peak hour 
trips and 116 PM peak hour trips.  After applying credit for the existing uses on the site, the net project trips 
are estimated as 90 additional AM peak hour trips (56 inbound and 34 outbound trips) and 48 additional PM 
peak hour trips (15 inbound and 33 outbound trips).   

Trip Distribution  

Two trip distribution patterns for the project were developed based on existing travel patterns on the 
surrounding roadway system, the locations of complementary land uses, and the projected geographic area 
from which each land use is likely to draw.   

A general office or medical office is likely to draw employees from a fairly large area, many of whom would 
access the study area via SR 17, although most patients are likely to come from a more localized area.   
Figure 8 shows the trip distribution pattern for the space that would be used as a medical office or general 
office. 

By contrast, it is assumed that few customers of the high-turnover sit-down restaurant or the bank would 
come from very far away, so the distribution for those uses assumes those customers would be drawn from a 
more localized area and that fewer would arrive via SR 17.  Figure 9 presents the trip distribution pattern for 
the restaurant use and the bank.  If the corner building were occupied by a retail use, it would also likely 
follow the same more localized distribution as a restaurant.  

Trip Assignment 

The gross and net peak hour trips generated by the project were assigned to the roadway system in 
accordance with the two trip distribution patterns.  The trip assignment reflects the different routes that drivers 
may use the enter and exit the project site, given that the project driveway has only right-turn-in and right-turn-
out access. Figure 10 shows the assignment of gross project trips during the AM and PM peak hours at each 
study intersection for the project.  Figure 11 shows the assignment of trips generated by the existing uses on 
the site. Figure 12 shows the net project trip assignment, i.e., the gross project trips minus the trips from the 
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existing uses. In addition, the following three additional intersections that would experience the greatest 
number of project trips going around the block through the residential neighborhood to enter or exit the project 
site are shown in these three figures: 

 N. Santa Cruz Avenue and Almendra Avenue 

 Tait Avenue and Almendra Avenue 

 Tait Avenue and Los Gatos-Saratoga Road 

Trip Assignment for Inbound Trips 

The proposed U-turn at Massol Avenue is not included in the inbound trip assignment during the AM or PM 
peak hours.  Accordingly, all inbound trips from the north and the east are assumed to travel “around the 
block” on N. Santa Cruz Avenue, Almendra Avenue, and Tait Avenue (or on University Avenue, Bachman 
Avenue and Tait Avenue), and then eastbound SR 9 in order to enter the project driveway.  Figure 13 shows 
the routes that trips entering the site may use, when approaching from the north and the east. 

For inbound vehicles coming from southbound University Avenue, it is assumed that some vehicles will turn 
right on SR 9, then left on Santa Cruz Avenue, and then access the site by going around the block on 
Almendra and Tait Avenues, and then turning right on SR 9.  But, some vehicles were assigned to an 
alternate route of continuing south on University past SR 9, and then using Bachman Avenue and Tait 
Avenue to access the site.  Although this route is longer, it allows a driver to avoid waiting at the Santa Cruz 
Avenue signal.  Both of these routes are shown in Figure 13. Similarly, the trip assignment assumes that 
some drivers coming from westbound SR 9 will turn left at Santa Cruz Avenue to access the site and some 
will turn left at University Avenue (and avoid waiting at a second signal).  Office workers who drive to the site 
every day from Highway 17 or from further east on SR 9 can be assumed to become familiar with the local 
street network and will realize that, depending on the signal phase when they approach University Avenue, 
they would be able to turn left at University and take the alternate route with less delay than waiting for a 
second signal at Santa Cruz Avenue. 

Trip Assignment for Outbound Trips 

Due to the difficulty that outbound trips from the site would have in making a left turn or U-turn at N. Santa 
Cruz Avenue during the PM peak period, different trip assignments were used for the AM and PM peak hours 
for drivers exiting the site and then heading north or west. Because the proposed driveway is located near the 
intersection of SR 9 and N. Santa Cruz Avenue and because of the heavy eastbound traffic volumes in the 
PM peak hour, it would not be possible for drivers to exit the driveway and cross the through lanes in order to 
gain access to the left-turn lane.  As noted in the field observations discussed in Chapter 2, no vehicles 
attempted to access the left-turn lane during the PM peak hour because of the length of the queue in the left-
turn pocket and the fact that eastbound through vehicles blocked access to it during the left-turn green phase.  
During most of the signal cycle, the left-turn queue extended beyond the point where the project driveway 
intersects SR 9, such that exiting drivers were not able to join the queue.  Accordingly, the PM project trip 
assignment assumes that none of the drivers exiting the driveway would make a left-turn or a U-turn during 
the PM peak hour, and all would use an alternate route to proceed north on Santa Cruz Avenue or west on 
SR 9.  The AM trip assignment assumes, however, that drivers exiting the project driveway would be able to 
access the left-turn lane during the AM peak hour in order to make a left-turn or U-turn. 

Figure 14 shows several routes that drivers leaving the site during the PM peak hour may use, when heading 
north or west. One route includes going around the block on Almendra Avenue, Tait Avenue, and Bachman 
Avenue and then making a left turn onto northbound Santa Cruz Avenue. Upon reaching SR 9, the driver can 
go straight to head north or turn left to head west. This route may be taken in a clockwise or counter-
clockwise direction, but, for simplicity, the assignment assumes all vehicles would turn right on Almendra and 
then left on Tait and go around the block in a counter-clockwise direction.  Some drivers may also simply 
make a right turn on Almendra or Bachman Avenue and make a 3-point turn to turn around and then make a 
left turn onto Santa Cruz Avenue.  Other routes include going “around the block” on University Avenue, 
Bachman Avenue, and Santa Cruz Avenue (again, this could be done in a clockwise or counter-clockwise 
direction).  Making a U-turn at University Avenue is another possible route, but we assume that very few 
drivers would choose to make a U-turn at University Avenue, because, after crossing N. Santa Cruz Avenue, 
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the left lane of SR 9 is typically much more congested than the right lane.  All of these routes allow the driver 
to make a left turn or U-turn at a signalized intersection with protected left turns.   
 
Another possible route for outbound trips would include a right turn at the project driveway, a right turn at 
Santa Cruz Avenue, a right turn at Almendra Avenue, a right turn at Massol Avenue, and then a left turn at 
Los Gatos-Saratoga Road.  However, it is extremely difficult to make a left turn onto Los Gatos-Saratoga 
Road from northbound Massol Avenue during the PM peak hour, as noted in Chapter 2 under field 
observations and as described in greater detail in Chapter 7.  Because this trip assignment is for the PM peak 
hour, it is assumed that no one would choose a route that includes a northbound left turn at that unsignalized 
intersection when there is very heavy eastbound traffic. 

Existing Plus Project Traffic Volumes  

The net project trips were added to existing traffic volumes to obtain existing plus project traffic volumes (see 
Figure 15). Traffic volumes for all components of traffic are tabulated in Appendix C. 

Intersection Levels of Service Under Existing Plus Project Conditions 

The results of the intersection level of service analysis under existing plus project conditions show that, 
measured against the Town of Los Gatos and CMP level of service standards, both signalized intersections 
would continue to operate at an acceptable level of service (LOS D or better) during both the AM and PM 
peak hours of traffic (see Table 6).  Therefore, under existing plus project conditions, neither of the signalized 
intersections would be significantly impacted by the project.   

Table 6  
Existing Plus Project Intersection Levels of Service 

Study 
Number

Peak 
Hour LOS LOS
AM >120 F >120 F - -

8.8 A 8.8 A - -
PM >120 F >120 F - -

14.4 B 14.5 B - -
AM 41.5 D 41.9 D 2.3 -0.005
PM 48.3 D 48.6 D 0.5 0.013
AM 33.7 C 34.3 C 0.9 0.012
PM 39.7 D 39.9 D -0.1 0.002

Notes:

* Denotes a CMP intersection

BOLD indicates a substandard level of service

Existing + Project

**  For the unsignalized intersection, the level of service  for the worst approach (left turns from Massol) is shown first.  Exact amount of delay not shown 
because delay exceeds calculation parameters. Delay and level of service for the westbound left-turn movement are shown second.

3 University Ave. and Los Gatos-Saratoga Rd.*

2 Santa Cruz Ave and Los Gatos-Saratoga Rd.*

1 Massol Ave and Los Gatos-Saratoga Rd **

Existing

Average 
Delay (sec)

Average 
Delay (sec)

Change in 
Critical Delay 

(sec)
Change in 
Critical V/CIntersection

 
 
For the unsignalized intersection, the level of service for the worst approach (left turns from Massol Avenue 
onto westbound SR 9) would continue to be LOS F under existing plus project conditions. The project is not 
projected to add any trips to the left-turn movement from Massol Avenue onto westbound SR 9. However, 
because the project would add trips to Los Gatos-Saratoga Road, the delay for that turning movement would 
increase with the project. 
 
Table 6 also presents the delay estimated for the westbound left turn movement at the intersection of Massol 
Avenue and Los Gatos-Saratoga Road. The westbound left turn movement is uncontrolled, but vehicles must 
wait for a gap in eastbound traffic in order to turn left. The westbound left-turn movement would operate at 
LOS A and LOS B in the AM and PM peak hours, respectively, under existing plus project conditions. 
 
Because Los Gatos does not have a level of service standard or significant impact criteria for unsignalized 
intersections, these results are shown for information purposes only.  The intersection level of service 
calculation sheets are included in Appendix D. 





201-225 Los Gatos-Saratoga Road

E. Main St 

LEGEND 

- = Project Site Location

0 = Study Intersection

Figure 9 

Trip Distribution for Restaurant and Bank 

NORTH 
Not to Scale 















201-225 Los Gatos-Saratoga Road TIA September 30, 2016 

P a g e  |  3 5  

 

4.  
Background Conditions  

This chapter presents background traffic conditions, which are defined as conditions just prior to completion of 
the proposed project. Traffic volumes for background conditions comprise volumes from existing traffic counts 
plus traffic generated by other approved developments in the vicinity of the site. This chapter describes the 
procedure used to determine background traffic volumes and the resulting traffic conditions. The background 
scenario predicts a realistic traffic condition that would occur as approved development projects get built and 
occupied. 

Background Transportation Network 

It was assumed in this analysis that the transportation network under background conditions would be the 
same as the existing network. 

Background Traffic Volumes  

Approved developments are those developments that have been approved by local agencies, are under 
construction, or are built but not yet occupied.  The approved project list was obtained from the Town of Los 
Gatos and is listed below in its entirety and included in Appendix B.   

1. Albright Way: Replace 250,000 s.f. of office with 485,000 s.f. of office 
2. 620 Blossom Hill Road: Increase square footage of auto dealer from 26,085 to 31,909 s.f. 
3. 146 Gemini Court: 3-home subdivision 
4. 20 High School Court: Improvements at high school; increase enrollment by 200 students 
5. 550 Hubbell Way: 4 single-family homes  
6. 375 Knowles Drive: 33 single-family homes 
7. North 40 Specific Plan on Los Gatos Boulevard: Construct residential units, hotel, retail space, 

medical/dental offices, and general offices.  
8. 55 Los Gatos-Saratoga Road: Demolish 3 hotel rooms and add retail, office and restaurant 
9. 400 More Avenue: Renovation of Santa Clara Valley Water District’s Rinconada Plant 
10. Placer Oaks Road: 10-unit residential subdivision 
11. 100 Prospect Avenue: Demolish convent and construct 17 single-family homes 
12. 15700 Shady Lane: New residential subdivision 

Based on a review of traffic studies prepared for these projects, a recent TRAFFIX file provided by the Town 
of Los Gatos, the types and sizes of these developments, and their distances from the project site, Hexagon 
determined which of these approved developments would add traffic to at least one of the study intersections 
during at least one of the peak hour periods.  Background peak hour traffic volumes were calculated by 
adding to existing volumes the estimated traffic from the approved developments that were projected to add  
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trips to one or more of the study intersections.  Vehicle trips from each of the approved projects were obtained 
from the TRAFFIX file provided by the Town of Los Gatos or from the project’s traffic impact study.  The 
estimated trips were assigned to the study intersections according to the distributions and assignments 
identified in the Town’s TRAFFIX file or the relevant traffic studies.  Background traffic volumes are shown 
graphically on Figure 16. 

Intersection Levels of Service Under Background Conditions 

The results of the intersection level of service analysis under background conditions are shown in Table 7. 
The results show that both signalized intersections would operate at an acceptable level of service (LOS D or 
better) during both the AM and PM peak hours of traffic under background conditions.    

For the unsignalized intersection, the level of service for the worst approach (left turns from Massol Avenue 
onto westbound SR 9) is projected to be LOS F under background conditions in both the AM and PM peak 
hours.  The level of service for the westbound left turn movement would operate at LOS A and LOS C in the 
AM and PM peak hours, respectively, under background conditions. However, because Los Gatos does not 
have a level of service standard or significant impact criteria for unsignalized intersections, these result are 
shown for information purposes only.   
 
The intersection level of service calculation sheets are included in Appendix D. 

 
Table 7  
Background Intersection Levels of Service 

Study Peak 
Number Hour LOS LOS

AM >120 F >120 F
8.8 A 8.9 A

PM >120 F >120 F
14.4 B 15.0 C

AM 41.5 D 42.0 D
PM 48.3 D 48.6 D
AM 33.7 C 33.7 C
PM 39.7 D 39.7 D

Notes:

* Denotes a CMP intersection

BOLD indicates a substandard level of service

Intersection

Average 
Delay (sec)

Average 
Delay (sec)

Background

Santa Cruz Ave and Los Gatos-Saratoga Rd.*

University Ave. and Los Gatos-Saratoga Rd.*

Massol Ave and Los Gatos-Saratoga Rd **

Existing

**  For the unsignalized intersection, the level of service for the worst approach (left turns from Massol) is shown 
first.  Exact amount of delay not shown because delay exceeds calculation parameters.  Delay and level of service 
for the westbound left-turn movement are shown second.

2

3

1
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5.  
Background Plus Project Conditions  

This chapter describes near-term traffic conditions that most likely would occur when the project is complete. 
Background plus project conditions were evaluated relative to background conditions in order to determine 
potential project impacts. This traffic scenario represents a more congested traffic condition than the existing 
plus project scenario, since it includes traffic generated by approved but not yet built projects in the area. 

Transportation Network Under Background Plus Project Conditions  

It is assumed in this analysis that the transportation network under background plus project conditions would 
be the same as the existing transportation network. 

Background Plus Project Traffic Volumes  

The net peak hour trips generated by the project were added to background traffic volumes to obtain 
background plus project traffic volumes (see Figure 17). The net project trips generated by the project option 
that would generate the greatest number of trips and the trip distribution patterns used to assign those trips to 
the roadway system were discussed in Chapter 3. Traffic volumes for all components of traffic are tabulated in 
Appendix C. 

Intersection LOS Under Background Plus Project Conditions 

The results of the intersection level of service analysis under background plus project conditions show that, 
measured against the Town of Los Gatos and CMP level of service standards, both signalized intersections 
would continue to operate at an acceptable level of service (LOS D or better) during both the AM and PM 
peak hours of traffic (see Table 8).  Therefore, under background plus project conditions, neither of the 
signalized intersections would be significantly impacted by the project.   

For the unsignalized intersection, the level of service for the worst approach (left turns from Massol Avenue 
onto westbound SR 9) are shown.  The level of service for that turning movement would continue to be LOS F 
under background plus project conditions in both the AM and PM peak hours. The project is not projected to 
add any trips to the left-turn movement from Massol Avenue onto westbound SR 9. However, because the 
project would add trips to Los Gatos-Saratoga Road, the delay for that turning movement would increase with 
the project. 
 
Table 8 also presents the delay estimated for the westbound left turn movement at the intersection of Massol 
Avenue and Los Gatos-Saratoga Road. The westbound left turn movement is uncontrolled, but vehicles must 
wait for a gap in eastbound traffic in order to turn left. The westbound left-turn movement would operate at 
LOS A and LOS C in the AM and PM peak hours, respectively, under background plus project conditions. 
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Because Los Gatos does not have a level of service standard or significant impact criteria for unsignalized 
intersections, these results are shown for information purposes only.   
 
The intersection level of service calculation sheets are included in Appendix D. 

Table 8  
Background Plus Project Intersection Levels of Service 

Study Peak 

Number Hour LOS LOS
AM >120 F >120 F - -

8.9 A 9.0 A - -
PM >120 F >120 F - -

15.0 C 15.0 C - -
AM 42.0 D 42.5 D 0.6 0.009
PM 48.6 D 48.8 D 0.5 0.013
AM 33.7 C 34.3 C 1.0 0.013
PM 39.7 D 39.9 D -0.1 0.001

Notes:

* Denotes a CMP intersection

BOLD indicates a substandard level of service

Background

Average 
Delay 
(sec)

Average 
Delay 
(sec)

Change in 
Critical Delay 

(sec)
Change in 
Critical V/C

Background + Project

2

**  For the unsignalized intersection, the level of service for the worst approach (left turns from Massol) is shown first.  Exact amount of delay not shown 
because delay exceeds calculation parameters. Delay and level of service for the westbound left-turn movement are shown second.

Santa Cruz Ave and Los Gatos-Saratoga Rd.*

3 University Ave. and Los Gatos-Saratoga Rd.*

Intersection

1 Massol Ave and Los Gatos-Saratoga Rd **

 

 
Even though the project would not have a significant impact on the study intersections, it would be required to 
pay a Traffic Impact Fee, as does all new development in the Town of Los Gatos, if it generates more daily 
trips than the existing uses on the site.  The Town’s Traffic Impact Fee is unrelated to whether or not a project 
has any impacts under CEQA, and is required of all new development projects that generate additional trips 
on the Town’s roadway network.  The Traffic Impact Fee would therefore apply if the project option selected 
generates more daily trips than the existing uses, based on the ITE daily trip generation rates.  The current 
fee is $879 per new average daily trip generated.  The purpose of the fee is to help fund transportation 
projects that are needed to accommodate vehicle trip growth.  Among the projects that will be funded with 
Traffic Impact Fees are three that are on SR 9, near the project site: 

 Intersection Improvements at SR 9 and N. Santa Cruz Avenue; 

 SR 9 -Los Gatos Creek Trail connector – New path and bridge for bikes and pedestrians; 

 Complete Street Improvements – SR 9 from University Avenue to Los Gatos Blvd. 
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6.  
Cumulative Conditions  

This chapter describes cumulative traffic conditions both with and without the proposed project. Cumulative 
conditions reflect the traffic conditions that are projected to occur in the future if all of the development 
projects that have been proposed in the study area were constructed and occupied. Cumulative traffic 
volumes reflect traffic generated by the approved development projects (as included in the Background 
scenario) and other proposed but not yet approved (pending) development projects. This chapter describes 
the procedure used to determine cumulative traffic volumes and the resulting traffic conditions, as well as the 
cumulative plus project conditions.    

Roadway Network 

It is assumed in this analysis that the transportation network under cumulative conditions would be the same 
as that described under existing conditions. 

Pending Developments 

Pending developments are those that have been proposed to local agencies but have not been approved.  
The following pending project list was obtained from the Town of Los Gatos and is listed below in its entirety 
and included in Appendix B.   

1. Housing Element Affordable Housing Overlay Zone (AHOZ): Residential projects at 4 locations  
2. 401 Alberto Way: Replace 30,000 s.f. office with 93,500 s.f. office complex 
3. Dell Avenue Area Plan (Campbell): Add approx. 3 million s.f. office 
4. 16845 Hicks Road: Increase square footage of existing church 
5. 16151 Los Gatos Boulevard: Add 1,097 s.f. to auto dealer 
6. 15600 and 15650 Los Gatos Blvd: Demolish auto dealership and build commercial buildings 
7. 15380 Los Gatos Blvd: Replace convenience store at existing gas station with larger one 
8. 16212 Los Gatos Blvd: Construct 11 single-family homes 
9. 15500 Los Gatos Blvd: Buick site redevelopment 
10. 101 Newall Ave: Demolish lodge and construct 4 single-family homes 
11. Samaritan Drive: Net increase of 365,000 s.f. medical office (475,000 s.f. total) 
12. 15215 Shannon Rd: 5-lot subdivision on vacant lot 
13. Twin Oaks Drive: Construct 10 single-family homes 
14. 15975 Union Ave: 3-home subdivision with net increase of 2 homes 
15. 258 Union Avenue: Construct 7 single-family homes on vacant lot 
16. 15860 Winchester: Demolish 4 homes and construct 30,680 s.f. office 
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Based on a review of traffic studies prepared for these projects, a recent TRAFFIX file provided by the Town 
of Los Gatos, the types and sizes of these developments, and their distances from the project site, Hexagon 
determined which of these pending projects would add traffic to at least one of the study intersections during 
at least one of the peak hour periods. 

Cumulative (No Project) Traffic Volumes  

Cumulative peak hour traffic volumes were calculated by adding to background volumes the estimated traffic 
from the pending developments that were projected to add trips to one or more of the study intersections.  
Vehicle trips for each of the pending projects were obtained from the TRAFFIX file provided by the Town of 
Los Gatos or from the project’s traffic impact study.  The estimated trips were assigned to the study 
intersections according to the distributions and assignments identified in the Town’s TRAFFIX file or the 
relevant traffic studies.  Cumulative traffic volumes are shown graphically on Figure 18. 

Cumulative (No Project) Intersection Levels of Service 

The results of the intersection level of service analysis under cumulative conditions without the proposed 
project are summarized in Table 9. The level of service calculation sheets are included in Appendix D. Under 
cumulative conditions, the intersection of Santa Cruz Avenue and Los Gatos-Saratoga Road would operate at 
LOS D during both the AM and PM peak hours.  The intersection of University Avenue and Los Gatos-
Saratoga Road would operate at LOS C during the AM peak hour and at LOS D during the PM peak hour. 

Table 9  
Intersection Levels of Service Under Cumulative Conditions, With and Without the Project  

Study Peak 

Number Hour LOS LOS
AM >120 F >120 F - -

9.1 A 9.1 A - -
PM >120 F >120 F - -

15.0 C 15.1 C - -
AM 43.7 D 44.2 D 0.6 0.009
PM 50.0 D 50.3 D 0.6 0.013
AM 33.6 C 34.2 C 1.0 0.013
PM 39.6 D 39.8 D -0.1 0.001

Notes:

* Denotes a CMP intersection

BOLD indicates a substandard level of service

2 Santa Cruz Ave and Los Gatos-Saratoga Rd.*

3 University Ave. and Los Gatos-Saratoga Rd.*

1 Massol Ave and Los Gatos-Saratoga Rd **

Intersection

Cumulative

Average 
Delay 
(sec)

Average 
Delay 
(sec)

Change in 
Critical Delay 

(sec)
Change in 
Critical V/C

**  For the unsignalized intersection, the level of service for the worst approach (left turns from Massol) is shown first.  Exact amount of delay not 
shown because delay exceeds calculation parameters.  The delay and level of service for the westbound left-turn movement are shown second.

Cumulative + Project

 

Cumulative Plus Project Traffic Volumes  

The net peak hour trips generated by the project were added to cumulative traffic volumes to obtain 
cumulative plus project traffic volumes (see Figure 19). The net project trips generated by the project and the 
trip distribution patterns used to assign them to the roadway system were discussed in Chapter 3. Traffic 
volumes for all components of traffic are tabulated in Appendix C. 

Intersection LOS Under Cumulative Plus Project Conditions 

The results of the intersection level of service analysis under cumulative plus project conditions show that, 
measured against the Town of Los Gatos and CMP level of service standards, both signalized intersections 
would continue to operate at an acceptable level of service (LOS D or better) during both the AM and PM 
peak hours of traffic (see Table 9).  Therefore, under cumulative plus project conditions, neither of the 
signalized intersections would be significantly impacted by the project.  
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For the unsignalized intersection, the level of service for the worst approach (left turns from Massol Avenue 
onto westbound SR 9) would continue to be LOS F under cumulative plus project conditions.  The project is 
not projected to add any trips to the left-turn movement from Massol Avenue onto westbound SR 9.  However, 
because the project would add trips to Los Gatos-Saratoga Road, the delay for that turning movement would 
increase with the project. 
 
Table 9 also presents the delay estimated for the westbound left turn movement at the intersection of Massol 
Avenue and Los Gatos-Saratoga Road. The westbound left turn movement is uncontrolled, but vehicles must 
wait for a gap in eastbound traffic in order to turn left. The westbound left-turn movement would operate at 
LOS A and LOS C in the AM and PM peak hours, respectively, under cumulative plus project conditions. 
 
Because Los Gatos does not have a level of service standard or significant impact criteria for unsignalized 
intersections, this result is shown for information purposes only. 

The intersection level of service calculation sheets are included in Appendix D. 
 
Even though the project would not have a significant impact on the study intersections, it would be required to 
pay a Traffic Impact Fee, as does all new development in the Town of Los Gatos, if it generates more daily 
trips than the existing uses on the site.  The Town’s Traffic Impact Fee is unrelated to whether or not a project 
has any impacts under CEQA, and is required of all new development projects that generate additional trips 
on the Town’s roadway network. The Traffic Impact Fee would therefore apply if the project option selected 
generates more daily trips than the existing uses, based on the ITE daily trip generation rate.   The current fee 
is $879 per new average daily trip generated.  The purpose of the fee is to help fund transportation projects 
that are needed to accommodate vehicle trip growth.  Among the projects that will be funded with Traffic 
Impact Fees are three that are on SR 9, near the project site: 

 Intersection Improvements at SR 9 and N. Santa Cruz Avenue; 

 SR 9 - Los Gatos Creek Trail connector – New path and bridge for bikes and pedestrians; 

 Complete Street Improvements – SR 9 from University Avenue to Los Gatos Blvd. 
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7.  
Other Transportation Issues  

This chapter presents an analysis of other transportation issues associated with the project, including: 

 Modifications at the N. Santa Cruz Avenue and Los Gatos-Saratoga Road intersection 
 Site access and on-site circulation 
 Modifications to Massol Avenue to permit U-turns from westbound SR 9 
 Queuing analysis at selected intersections 
 Parking analysis 
 Potential project impacts to transit, bicycle, and pedestrian facilities 
 

Unlike the level of service impact methodology, which is adopted by the Town Council, the analyses in this 
chapter are based on professional judgment in accordance with the standards and methods employed by the 
traffic engineering community. 

Modifications at N. Santa Cruz Avenue Intersection 

The Town of Los Gatos plans to make modifications to the intersection of Los Gatos-Saratoga Road (SR 9) 
and N. Santa Cruz Avenue.  Figure 20 presents a conceptual drawing of these planned improvements.  The 
Town proposes elimination of the existing pork chop islands and “squaring off” three of the corners, which 
would enhance pedestrian safety.  Reducing the radius of the curves on the corners would require drivers to 
slow down more when making a right turn, which would provide more opportunity for them to see pedestrians 
in the crosswalk.    ADA-compliant ramps would also be added at each of the four corners. 

The Town also proposes  to add two additional lanes to the eastbound intersection approach: a right-turn lane 
and a second left-turn lane..  The eastbound right-turn lane would be directly adjacent to the project site.  As 
shown on Figure 20, a narrow strip of right-of-way would be taken from the project site in order to widen the 
roadway sufficently to add two additional eastbound lanes to this intersection approach. A preliminary check 
of the Town’s conceptual drawing of the modifications indicates that the right-of-way that would be taken 
would not include the footprint of the proposed corner building. We recommend, however, that the applicant’s 
architect work with the Town to ensure that the building does not encroach into the necessary right-of-way for 
the roadway widening. 

In order to make room for two additional lanes, the median on the west approach would be narrowed and 
moved so that the eastbound lanes could be shifted north slightly.  Modifications would also be needed to the 
median on the east approach so that the receiving lanes would line up properly.  

The project’s site plan appears to be compatible with these improvements, as shown on Figure 20, although 
we recommend that the project architect confirm this point. The project would pay a fair share towards the 
cost of these intersection improvements through the Town’s Traffic Impact Fee.  



Figure 20
Conceptual Improvement Plan for Los Gatos-Saratoga Road and

N. Santa Cruz Avenue

201-225 Los Gatos-Saratoga Road
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Site Access and Circulation 

The site access and circulation evaluation is based on the site plan dated July 12, 2016, prepared by Kenneth 
Rodrigues & Partners, Inc. (see Figure 3).  This site plan applies to all of the potential land use options 
proposed for the site.  On-site vehicular circulation was reviewed in accordance with generally accepted traffic 
engineering standards.   

Project Driveway 

Vehicular access to the project site would be provided via a single driveway on Los Gatos-Saratoga Road. 
Due to the median on Los Gatos-Saratoga Road, access to the driveway would be possible only from 
eastbound Los Gatos-Saratoga Road, and the driveway would be right-turn-in and right-turn-out only.   

The driveway would serve both inbound and outbound trips for both buildings. The total (gross) number of 
trips that would enter and exit the site at the driveway is shown in Figure 21.  As shown on the site plan 
(Figure 3), the driveway would provide access to a surface parking lot between the two buildings, the ramp 
leading to and from a below-grade parking garage, the project’s trash and recycling enclosure, and three 
parking stalls for an adjacent property.  

The proposed driveway would be in approximately the same location as one of the existing driveways that 
now serves the site.  From a traffic operations standpoint, it would be preferable to place the driveway farther 
from the Santa Cruz Avenue intersection in order to provide a greater distance for outbound drivers to enter a 
traffic lane before reaching the intersection,  However, because an adjacent parcel has requested access to 
the rear of their property, it is not feasible to place the driveway on the other end of the project site.  Providing 
access to the adjacent property’s three parking spaces (see Figure 3) represents a significant design 
constraint for the site plan.  

As discussed in Chapter 3 regarding the project trip assignment, the proximity of the driveway to the 
intersection at Santa Cruz Avenue would make it extremely difficult for drivers exiting the site to access the 
left-turn lane during the PM peak period when eastbound traffic volumes are high.  Because the queue in the 
left-turn pocket extended past the point where the driveway intersects SR 9 during much of the PM peak hour, 
drivers would not be able to enter the left-turn queue.  As noted in the field observations in Chapter 2, 
however, no operational problems were noted with the existing driveway.  Out of 30 drivers exiting the site 
from the existing driveway, no one was observed to attempt to access the left-turn lane during the PM peak 
hour.  Most vehicles entered the right-turn lane and turned right onto Santa Cruz Avenue, and all but one of 
the others entered the through lane closest to the curb.  One vehicle entered the through lane further from the 
curb immediately after the signal had cleared the through lanes.  Thus, during the PM peak hour, drivers 
leaving the site would only be able to turn right or go straight through the intersection.  Earlier in the day, 
when eastbound traffic volumes are not as great, drivers would be able to wait for gaps in eastbound traffic in 
order to access the left-turn lane. 

Project Access 

Because of the median on Los Gatos-Saratoga Road, the key access issue for the project site relates to site 
access for vehicles on westbound Los Gatos-Saratoga Road. The median extends from N. Santa Cruz 
Avenue to Massol Avenue.  However, because of the presence of a pork chop island on Massol Avenue, it is 
not currently possible to make a U-turn from westbound Los Gatos-Saratoga Road at Massol Avenue.  
Furthermore, there are no other opportunities for a U-turn further west. Thus, vehicles traveling west on Los 
Gatos-Saratoga Road past the project site have no opportunity under existing conditions to make a U-turn in 
order to enter the site.   

Thus, as explained in the trip assignment discussion in Chapter 3, under current conditions, the most direct 
route for a vehicle coming from east of the project site to enter the project’s driveway would be to turn left 
from westbound Los Gatos-Saratoga Road onto southbound N. Santa Cruz Avenue, turn right on Almendra 
Avenue, turn right on Tait Avenue, and then turn right on Los Gatos-Saratoga Road (see Figure 13).  
Similarly, vehicles approaching the site from the north on N. Santa Cruz Avenue would likely proceed straight 
through the intersection at SR 9, and then follow the same “around  
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the block” route on Almendra Avenue, Tait Avenue, and then eastbound SR 9.  Clearly, many other routes are 
possible to approach the site from westbound SR 9, including using the residential streets of Bachmann 
Avenue and Massol Avenue, and the trip assignment for this study assumes that some drivers would prefer to 
avoid the signal at Santa Cruz Avenue by taking University Avenue and Bachman Avenue to access the site.  

Since the existing buildings on the site have the same access issue, we estimate that the project would result 
in approximately 45 additional trips  using the nearby residential streets during the AM peak hour.  During the 
PM peak hour, we estimate an additional 11 trips going around the block to enter the site.  Based on our field 
observations, Almendra, Bachman, and Tait Avenues have ample capacity to accommodate those additional 
around the block trips, and there would be no operational problems due to those trips.   

Allowing U-Turns at Massol Avenue 

The advantage of facilitating a U-turn at Massol Avenue is that it would provide an access route to the project 
site for those inbound vehicles without entering the residential neighborhood on Almendra, Bachman, or Tait 
Avenues. (Note that vehicles coming from downtown Los Gatos and heading northbound on Santa Cruz 
Avenue would likely turn left on Bachmann Avenue or Almendra Avenue before reaching SR 9, and the option 
of making a U-turn at Massol Avenue would not change their route.) 

As noted previously, the 3-legged intersection of Los Gatos-Saratoga Road and Massol Avenue is a one-way 
stop controlled intersection; traffic on Los Gatos-Saratoga Road is uncontrolled   An important feature of this 
intersection is that Los Gatos-Saratoga Road has a single eastbound lane west of Massol Avenue (i.e., at the 
west approach), and a second eastbound lane is added east of the Massol Avenue intersection.  Thus, 
vehicles turning right from Massol Avenue have direct access to that additional lane after proceeding past the 
pork chop island, and do not need to wait for gaps in eastbound traffic in order to turn right onto Los Gatos-
Saratoga Avenue.  The pork chop island serves to protect the additional eastbound lane on SR 9 from 
eastbound through traffic on SR 9, so that right turns from Massol Avenue do not need to wait for a gap in 
eastbound traffic. 

As shown on Figure 22, it would be possible to move the pork chop island on Massol Avenue so that U-turns 
could be made from westbound SR 9.  By moving the pork chop island westward, so that it is as close as 
possible to the right side of the Massol Avenue left-turn lane, vehicles would have enough space to make a U-
turn from westbound SR 9.  A portion of the median on SR 9 (the tip of the median next to the westbound left-
turn pocket) would also need be removed so that vehicles could begin their turning movement from the pocket 
earlier.  The crosswalk and lane striping would also need to be repainted to correspond to the new location of 
the pork chop island.  In addition, a sign should be posted to require vehicles turning right from Massol 
Avenue onto eastbound SR 9 to yield to vehicles making U-turns from westbound SR 9.  With these changes, 
all vehicles except large trucks (i.e, semi-trailers with three or more axles) would be able to make the U-turn 
from westbound SR 9 to eastbound SR 9. 

By making this change at Massol Avenue, vehicles going to the project site would be able to make a U-turn to 
reach the project’s driveway and would not need to use either of the around the block routes described above 
(on N. Santa Cruz Avenue, Almendra Avenue, and Tait Avenue or on University Avenue, Bachman Avenue, 
and Tait Avenue) and shown on Figure 13. 

Hexagon evaluated the level of service for the westbound left-turn movement on SR 9, with and without U-
turns.  The delay and level of service for that movement with the existing lane geometry (no U-turns allowed) 
is shown in Table 10 and summarizes the findings for that movement, as presented in the previous level of 
service tables in this report.  To analyze the effect of allowing U-turns, it was assumed that both project trips 
and non-project-related trips would make U-turns if it were possible to do so.  Hexagon doubled the gross 
number of project trips that would make the U-turn in order to estimate the number of non-project-related trips 
that would also make the U-turn.   The existing, background, and cumulative “no project” scenarios assume 
that trips from the existing uses on the site and non-project-related trips would make the U-turn if it were 
allowed. 

Table 10 shows the delay and level of service for all operating scenarios when the U-turns are added to the 
left-turn volume for westbound Los Gatos-Saratoga Road at Massol Avenue.  The level of service evaluation 
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indicates that if U-turns were permitted, this movement would operate at LOS A in the AM peak hour and LOS 
C in the PM peak hour under all operating scenarios.4   

Table 10 
Level of Service for Westbound Left Turn Movement at Massol Avenue With and Without U-Turns 

Scenario
Peak 
Hour

Avg. 
Delay 

(sec/veh) LOS

Avg. 
Delay 

(sec/veh) LOS
Existing 1 AM 8.8 A 9.0 A

PM 14.4 B 16.1 C
Existing + Project 2 AM 8.8 A 9.3 A

PM 14.5 B 16.5 C
Background 1

AM 8.9 A 9.2 A

PM 15.0 C 16.8 C
Background + Project 2 AM 9.0 A 9.5 A

PM 15.0 C 17.2 C
Cumulative 1

AM 9.1 A 9.4 A

PM 15.0 C 16.8 C
Cumulative + Project 2 AM 9.1 A 9.6 A

PM 15.1 C 17.3 C

Notes:
1 It is assumed that if U-turns were allowed under "No Project" scenarios, trips 
from the existing uses on the site and non-project-related trips would make U-
turns.
2 It is assumed that if U-turns were allowed under "Plus Project" scenarios, 
project trips and non-project-related trips would make U-turns.

WBL Without WBL With

U-Turns U-Turns

 

As described in Chapter 2, Hexagon’s field observations and the traffic counts indicate that such a U-turn 
would not be difficult during the morning, mid-day, and late evening hours, and most drivers coming 
southbound on Santa Cruz Avenue or westbound on SR 9 would choose a route that includes such a U-turn 
to access the site, except during the PM peak hour. During the PM peak hour, there is very heavy traffic in the 
eastbound direction, making left turns from westbound Los Gatos-Saratoga Road onto Massol Avenue 
difficult. 5   Since there are no signals west of Massol Avenue, the eastbound traffic approaches the 
intersection in a steady continuous flow, rather than in platoons.  Since a U-turn requires more time and a 
longer gap in traffic than a left turn, U-turns would be more difficult during the portions of the PM commute 
period with the heaviest eastbound traffic.  Based on our field observations, many left turns onto Massol 
Avenue during the PM peak hour are currently facilitated by eastbound drivers who slow down to allow a 
driver to turn left in front of them.  As discussed further below, however, the Town may wish to limit U-turns 
during the PM peak period if U-turns cause operational issues when the eastbound traffic flow is heavy.  

                                                      

4 Hexagon conducted this evaluation using both the TRAFFIX and Synchro 9 software packages, which yielded the same 

level of service results.  Both software packages treat U-turns as additional left turns and do not account for the fact that 

U-turns take longer than left turns to complete.  Therefore, the average seconds of delay presented in Table 10 

understates the delay that would actually occur if U-turns were allowed. 
5 The intersection counts conducted in March 2016 document that traffic flows are far heavier in the eastbound direction 

in the evening than in the morning.  Eastbound thru volume on SR 9 at Massol was 492 vehicles in the AM peak hour 

and 1,200 vehicles in the PM peak hour.   
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Traffic Signal Check at Massol Avenue 

One way to address the difficulty of left turns and U-turns during the PM peak hour would be to install a signal 
at this intersection and provide a protected left turn phase for the westbound SR 9 left turn lane.  A signal 
would also benefit drivers wishing to turn left from Massol Avenue onto westbound SR 9.  Hexagon conducted 
a signal warrant check for this intersection under background plus project conditions, but the traffic volume 
and pedestrian volume on Massol Avenue are not sufficient to meet the peak hour volume warrant for a traffic 
signal.   

The delay for left turns from Massol Avenue onto westbound SR 9 were calculated by TRAFFIX to be over 
two minutes in both the AM and PM peak hours under existing conditions.  Because left turns from Massol 
Avenue require a gap in both directions of traffic on SR 9, this result is consistent with Hexagon’s field 
observations in both the AM and PM peak hours.  During both time periods, Hexagon observed a vehicle give 
up on making a left turn onto westbound SR 9, back up, and make a right turn instead.  Hexagon also 
observed vehicles pull out to begin their left turn from Massol Avenue during a gap in eastbound traffic, and 
then wait in the intersection for a small gap in the westbound direction.  
 
However, despite the very long delays for drivers wishing to make a left turn from Massol Avenue onto 
westbound SR 9 during AM and PM peak hours, Hexagon does not recommend a signal at this intersection, 
due to the low northbound left-turn volume.  Right turns from Massol Avenue were excluded from the signal 
warrant volume because they currently experience no delay when making their turn. Although it may be 
theoretically possible for a right-turning vehicle to experience delay because of an extremely long queue of 
left-turning vehicles and the presence of parked vehicles on Massol Avenue, Hexagon did not observe this to 
occur during any of our field observations.  Even though Massol Avenue has only one northbound lane, the 
roadway is wide enough near the intersection for vehicles wishing to make a right turn to pass a short queue 
of vehicles waiting to make a left turn.  Therefore, the right-turning volumes were not included in the signal 
warrant check. 

Adding a signal at this location would also create the potential for spillback issues between Santa Cruz 
Avenue and Massol Avenue during times of high traffic volumes.  Because it is important to traffic flow on SR 
9 that the signals at University Avenue and Santa Cruz Avenue be well coordinated to avoid spillback issues, 
adding a third signal in close proximity is not recommended.  In addition, adding a signal at this location would 
encourage more traffic to use Massol Avenue instead of N. Santa Cruz Avenue.  In general, it is preferable to 
implement traffic controls that encourage drivers to stay on arterials rather than use local streets. See 
Appendix E for the signal warrant worksheets.  

Residential Neighborhood Traffic from Trips Entering the Project Site  

Modifications at Massol Avenue so that U-turns would be possible would improve access for drivers entering 
the project site (inbound project trips). In order to evaluate the impact that allowing U-turns at Massol Avenue 
would have on the residential neighborhood streets, Hexagon compared the estimated daily site-related traffic 
that currently must use those streets to access the site and the estimated daily traffic generated by the project 
that would use those streets if U-turns could be made at Massol Avenue.   We also estimated the number of 
additional trips that would likely go through the residential neighborhood when leaving the project site 
because they would not be able to access the left-turn lane during the PM peak hour.  

The first step in that comparison is to develop an estimate of the number of site-related vehicles that are 
currently going around the block to enter the site, as shown on Figure 13.  Based on the number of AM and 
PM peak hour inbound trips generated by the existing uses on the site (12 and 33, respectively, as shown in 
Table 5), Hexagon estimates that daily inbound traffic generated by the site is approximately 230 trips.  
Applying the trip distribution developed for office space, approximately 75% of those inbound trips likely 
approach the site from westbound Los Gatos-Saratoga Road or from southbound Santa Cruz Avenue and 
would need to go around the block to enter the site’s existing driveways.  Thus, we estimate that 
approximately 173 vehicles per day are currently going through the residential neighborhood to enter the 
project site.  (Although vehicles traveling to other destinations on Los Gatos-Saratoga Road between Massol 
Avenue and N. Santa Cruz Avenue are also currently going around the block, this analysis is limited to project 
site-related traffic.)    
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If the pork chop island at Massol Avenue were moved so that U-turns could be made from westbound Los 
Gatos-Saratoga Avenue, we estimate that only 34 vehicles per day would enter the residential neighborhood 
in order to enter the project site.  This estimate is based on the assumption that if U-turns were possible at 
Massol Avenue, virtually all the trips accessing the site from westbound Los Gatos-Saratoga Avenue and 
southbound Santa Cruz Avenue would choose to do so, except during the PM peak hour when heavy 
eastbound traffic would make such a U-turn difficult.  During the PM peak hour, drivers would likely prefer to 
use the existing around the block route to enter the site, if they are coming from the north or the east. 
 
Based on the estimate of 48 gross inbound trips generated by the project during the PM peak hour (as shown 
on Table 5) and applying the trip distribution patterns for the land uses, there would be an estimated 34 
inbound trips that would enter the residential neighborhood during the PM peak hour rather than make a U-
turn at Massol Avenue.   In practice, there may be a small percentage of drivers during the day who continue 
to go around the block rather than use the U-turn route and there may be a small percentage during the PM 
peak hour who use the U-turn route rather than go around the block, but these would likely cancel each other 
out.  If one of the other possible land uses with a lower trip generation rate than the uses assumed for this 
study (e.g. retail instead of a restaurant in the corner building or general offices instead or medical offices in 
the second building) occupied the site, there would be even fewer than 34 trips through the residential 
neighborhood by drivers wishing to enter the site.  
 

Residential Neighborhood Traffic from Trips Leaving the Project Site  

In addition to the drivers that would continue to go around the block during the PM peak hour in order to enter 
the site, the project would also generate additional trips that would go around the block through the residential 
neighborhood during the PM peak hour when leaving the site.  This is because the project driveway is so 
close to the intersection that all drivers exiting the site would need to go straight or turn right, because they 
would not be able to access the left-turn lane during the PM peak hour.  Since the existing outbound driveway 
for the site is in approximately the same location as the proposed project driveway, outbound vehicles 
currently experience the same issue of accessing the eastbound left-turn lane during the PM peak hour under 
existing conditions. 
 
Assuming left turns and U-turns would not be feasible during the PM peak hour for drivers exiting the project 
driveway, there are several possible routes that a driver might take instead in order to head north on N. Santa 
Cruz Avenue or west on SR 9.  Several of these alternate routes were shown on Figure 14 and described in 
Chapter 3. 
 
Since the site has the same issue for outbound trips in the PM peak hour under existing conditions, the only 
increase in residential neighborhood traffic would be due to the net new outbound trips (proposed use less 
existing use). We estimate that approximately 6 additional outbound trips from the project site during the PM 
peak hour would take a route that uses the residential streets of Almendra, Tait and/or Bachman Avenues.   

Residential Neighborhood Traffic from All Project Trips  

Combining the estimated 34 inbound trips and the 6 outbound trips yields approximately 40 project trips that 
would enter the residential neighborhood if U-turns were possible at Massol Avenue.  This is far fewer than 
the 173 vehicles per day that are estimated to be going around the block under current conditions to enter 
and leave the site.  Even if the number of project trips were doubled to account for the two-hour PM peak 
period, rather than just the single PM peak hour, there would still be fewer trips through the neighborhood on 
a daily basis if U-turns were allowed at Massol Avenue than under current conditions. 
 
Since all traffic – not just project-related traffic – must now enter the residential neighborhood to go around 
the block, allowing U-turns at Massol Avenue would likely reduce traffic in the nearby residential 
neighborhood beyond the numbers presented above, which are based only on project-related traffic.   
 
Allowing U-turns at Massol Avenue would also increase the volume of vehicles in the left-turn pocket on Los 
Gatos-Saratoga Road, since vehicles that used to use an around the block route would instead proceed west 
on SR 9 and make a U-turn at Massol Avenue.  The potential for queues that exceed the capacity of the left-
turn pocket is addressed separately in the queuing analysis below. 
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Sight Distance 

The project driveway on Los Gatos-Saratoga Road should be free and clear of any obstructions in order to 
optimize sight distance, so that vehicles exiting the site can see approaching eastbound vehicles and 
bicyclists. No parking zones have already been established adjacent to the project driveway, in order to 
provide space for the bike lane.  Because the driveway is centered in a small parking area and would not be 
right next to a building, drivers exiting the site would also be able to see pedestrians in both directions on the 
sidewalk.  

We recommend that all landscaping and signage related to the project be placed so as to ensure that 
adequate sight distance is maintained at the driveway.  Care should be also taken in constructing the new 
driveway to ensure that the bike lane on Los Gatos-Saratoga Road remains clearly defined and that drivers 
entering and exiting the site can easily see approaching bicyclists in the eastbound direction and pedestrians 
on the sidewalk in both directions. Adequate corner sight distance (sight distance triangles) should be 
provided in accordance with the Town’s standards.  Sight distance triangles for the final site plan should be 
measured approximately 15 feet back from the traveled way. 

Sight distance requirements vary, depending on roadway speeds.  The speed limit on Los Gatos-Saratoga 
Road is 35 mph.  The stopping sight distance recommended by Caltrans in the Highway Design Manual for 
35 mph is 250 feet. 

On-Site Circulation and Parking Garage Access 

On-site vehicular circulation was reviewed for the project in accordance with generally accepted traffic 
engineering standards.  The surface parking area would include 11 perpendicular parking spaces, five on the 
east side of the project driveway and six on the west side of the project driveway (see site plan in Figure 3).  
The drive aisle between the parking stalls would be 27 feet wide, which would allow adequate space for 
vehicles to exit their parking stall easily.  The drive aisle leads to a ramp for the below-grade parking garage. 
Drivers would make a right turn to enter the ramp and a left turn to exit.  The ramp is shown to be 24 feet wide 
at its entry point, which would allow adequate space for turning when entering and leaving the garage ramp. 

After descending the ramp into the garage, the driver would make another right turn.  The perpendicular drive 
aisle at the bottom of the ramp is shown to be 27 feet wide, again providing adequate space for that turning 
movement (see Figure 23).  The primary drive aisle would be 28 feet wide, which is adequate for 
perpendicular parking stalls. 

The garage includes 58 parking spaces, of which 8 would be tandem parking stalls that can accommodate 
two vehicles. In addition, a turn-around stall is provided at the end of the drive aisle, so that vehicles in the 
last tandem parking stalls can turn around in order to exit.   

The Town’s requirement for standard spaces is that they be at least 8 feet 6 inches (8’6”) by 18 feet (18’). The 
site plan indicates that, with the exception of the tandem stalls, the parking stalls in the garage would be 9 
feet wide and 20 feet long, which exceeds the Town’s requirements. The tandem stalls would be 9 feet wide 
and 25 feet long each, for a total length of 50 feet for each tandem space. All parking stalls on the surface lot 
would be 9 feet wide by 18 feet long (some of the stalls have a two-foot overhang into landscaping), which 
meets the Town’s requirements. .   

The trash/recycling enclosure is on the southeast corner of the site, where trucks would have adequate 
access to it, via a 26 foot wide drive aisle. That drive aisle would also provide access to three parking spaces 
on an adjacent parcel. On-site circulation for trash trucks would be facilitated by the garage driveway, which 
would allow a truck to back up, complete a 3-point turn, and then drive forward out of the project driveway.  
Because the driveway and all drive aisles are at least 25 feet wide, they would be adequate for emergency 
vehicle access.  The Town does not require loading zones for retail uses less than 10,000 s.f., and the only 
proposed retail use would be in the corner building that includes 4,200 s.f. 
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Intersection Queuing Analysis 

The operations analysis is based on vehicle queuing for high-demand left-turn movements at intersections 
where 10 or more project trips were added. Vehicle queues were estimated using a Poisson probability 
distribution, which estimates the probability of “n” vehicles for a vehicle movement using the following formula: 

P (x n)  n e – () 

         n!  

Where:  

 P (x n)  probability of “n” vehicles in queue per lane 

n  number of vehicles in the queue per lane 

Average number of vehicles in the queue per lane (vehicles per hour per lane/signal cycles per 
hour) 

Using a Poisson probability distribution, the basis of the analysis is as follows: (1) the Poisson probability 
distribution is used to estimate the 95th percentile maximum number of queued vehicles for a particular 
movement; (2) the estimated maximum number of vehicles in the queue is translated into a queue length, 
assuming 25 feet per vehicle; and (3) the estimated maximum queue length is compared to the existing or 
planned available storage capacity for the movement to determine if adequate storage is available to 
accommodate the 95th percentile queues. This analysis thus provides a basis for determining whether the 
addition of project trips would exacerbate peak hour queues and delays, as well as estimating future storage 
requirements at intersections.  

The 95th percentile queue length value indicates that during the peak hour, a queue of this length or less 
would occur on 95 percent of the signal cycles.  Or, a queue length larger than the 95th percentile queue 
would only occur on 5 percent of the signal cycles (about one cycle during the peak hours at the signalized 
study intersections, which run at a 150-second cycle length). Therefore, left-turn storage pocket designs 
based on the 95th percentile queue length would ensure that storage space would be exceeded only 5 percent 
of the time. 

The following turn movements were analyzed for vehicular queues: 

 N. Santa Cruz Avenue and Los Gatos-Saratoga Road – the eastbound left-turn movement in the AM 
peak hour. This movement would experience additional trips in the AM peak hour, but it is assumed 
no project trips would access the left-turn lane in the PM peak hour.  

 N. Santa Cruz Avenue and Los Gatos-Saratoga Road – the westbound left-turn movement in the AM 
peak hour. This movement would experience additional trips from inbound vehicles if no U-turns were 
allowed at Massol Avenue.  

 University Avenue and Los Gatos-Saratoga Road – the westbound left-turn movement in the AM 
peak hour. This movement would experience additional trips from inbound vehicles if no U-turns were 
allowed at Massol Avenue 

 Massol Avenue and Los Gatos-Saratoga Road – the westbound left and U-turn movement.  This 
movement would experience inbound project trips and other non-project trips if U-turns were allowed 
at Massol Avenue.  If U-turns were not allowed, the project would not add any trips to this movement. 

Vehicle queuing estimates are provided in Table 11 and are generally consistent with the field observations of 
existing conditions presented in Chapter 2, although the westbound left-turn pocket at Massol Avenue was 
observed to exceed its storage capacity during the PM peak hour  somewhat more often than suggested by 
this analysis. 
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Table 11 
Queuing Analysis 

University Ave & Los 
Gatos-Saratoga Rd

EBL WBL WBL WBL WBL WBL WBL
Measurement AM AM AM AM PM AM PM

Existing 

Cycle/Delay1 (sec) 150 150 150 8.8 14.4 9.0 16.1
Volume (vph) 182 122 228 114 168 170 225
Avg. Queue (veh) 7.6 5.1 9.5 0.3 0.7 0.4 1.0
Avg. Queue (ft.) 190 127 238 7 17 11 25
95th %. Queue (veh) 12 9 15 1 2 2 3
95th %. Queue (ft.) 300 225 375 25 50 50 75
Storage 425 225 300 75 75 75 75
Adequate (Y/N) Y Y N Y Y Y Y

Existing Plus Project

Cycle/Delay1 (sec) 150 150 150 8.8 14.5 9.3 16.5
Volume (vph) 196 136 237 114 168 209 235
Avg. Queue (veh) 8.2 5.7 9.9 0.3 0.7 0.5 1.1
Avg. Queue (ft.) 204 142 247 7 17 13 27
95th %. Queue (veh) 13 10 15 1 2 2 3
95th %. Queue (ft.) 325 250 375 25 50 50 75
Storage 425 225 300 75 75 75 75
Adequate (Y/N) Y N N Y Y Y Y

Background

Cycle/Delay1 (sec) 150 150 150 8.9 15.0 9.2 16.8
Volume (vph) 210 122 228 114 168 170 225
Avg. Queue (veh) 8.8 5.1 9.5 0.3 0.7 0.4 1.1
Avg. Queue (ft.) 219 127 238 7 18 11 26
95th %. Queue (veh) 14 9 15 1 2 2 3
95th %. Queue (ft.) 350 225 375 25 50 50 75
Storage 425 225 300 75 75 75 75
Adequate (Y/N) Y Y N Y Y Y Y.

Background Plus Project

Cycle/Delay1 (sec) 150 150 150 9.0 15.0 9.5 17.2
Volume (vph) 224 136 237 114 168 209 235
Avg. Queue (veh) 9.3 5.7 9.9 0.3 0.7 0.6 1.1
Avg. Queue (ft.) 233 142 247 7 18 14 28
95th %. Queue (veh) 15 10 15 1 2 2 3
95th %. Queue (ft.) 375 250 375 25 50 50 75
Storage 425 225 300 75 75 75 75
Adequate (Y/N) Y N N Y Y Y Y

1 Vehicle queue calculations based on cycle length for signalized intersections, and movement delay for unsignalized intersections.
2 Assumes 25 Feet Per Vehicle Queued
3 Existing and Background scenarios assume non-project-related trips and trips from existing use would make U-turns if they were allowed.
   Existing Plus Project and Background Plus Project scenarios assume non-project-related trips and project trips would make U-turns if they were allowed.
   

N. Santa Cruz & Los Gatos-
Saratoga Rd

Massol Ave & Los Gatos-
Saratoga Rd (No WB U-

turns allowed)

Massol Ave & Los Gatos-
Saratoga Rd (With WB U-

turns allowed) 3

 

The storage length for the eastbound left-turn pocket at the Santa Cruz Avenue intersection assumes the 
existing lane configuration with a single left turn lane.  The Town has proposed adding a second eastbound 
left turn lane, as discussed above and shown in Figure 20, but the total storage capacity of that proposed 
modification is not known. 

The eastbound right-turn movement in the PM peak hour at the intersection of N. Santa Cruz Avenue and Los 
Gatos-Saratoga Road would also experience more than 10 additional trips because outbound vehicles would 
not be able to access the left turn lane.  Hexagon observed many eastbound right-turn drivers to turn “right on 
red.”  Therefore, these right-turning vehicles did not generally experience the full cycle length delay that is 
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assumed in the Poisson queuing analysis, so this right turn movement was not analyzed in Table 11.  Also, as 
discussed above and shown in Figure 20, the Town has already proposed to construct a longer eastbound 
right-turn lane at this intersection.  

Under existing and background conditions, volumes for the westbound left turn at the intersection of N. Santa 
Cruz Avenue and Los Gatos-Saratoga Road in the AM peak hour are contained within the provided storage 
space.  However, under existing plus project and background plus project conditions, the 95th percentile 
queues at this intersection would exceed the provided storage space.   

Under all examined scenarios, 95th percentile queues for the westbound left turn at the intersection of 
University Avenue and Los Gatos-Saratoga Road in the AM peak hour would exceed the provided storage 
length.  However, because the signal at this intersection operates on a fully-actuated lead-lag progression, 
there can be times when the left-turn queue exceeds the storage capacity of the pocket and extends into the 
leftmost through lane, but all left-turning vehicles are still able to clear the intersection during the westbound 
left-turn phase. 

The trips that the project would add to the westbound left-turns at both of these intersections would be 
inbound trips to the project site that must go around the block to access the project driveway.  If U-turns were 
allowed at Massol Avenue, these trips would not need to make these left-turn movements in the AM peak 
hour, and the project would not add any volume to these movements. 

The westbound left-turn pocket was also examined at the intersection of Massol Avenue and Los Gatos-
Saratoga Road, both with and without U-turns allowed. Based on the delay for that movement calculated by 
the TRAFFIX software, the 95th percentile queue would not exceed the storage capacity of that left-turn 
pocket even with the addition of U-turns from inbound project trips and from non-project-related trips.  
(Hexagon doubled the number of gross project trips estimated to make a U-turn in order to approximate the 
number of non-project-related trips that would also make a U-turn.) This result indicates that modifying this 
intersection to facilitate U-turns would adequately address the issue of overflowing westbound turn pockets at 
the Santa Cruz Avenue and University Avenue intersections.  

However, Hexagon’s field observations noted that the westbound left-turn pocket at Massol Avenue does 
overflow occasionally during the PM peak hour. The queuing analysis seems to somewhat understate the 
potential for long queues when eastbound traffic is heavy.  During most times of the day, adding more trips to  
the left-turn pocket would not present a problem, since both left turns and U-turns could be made without 
undue delay, and long queues would not be expected.  However, during the PM peak hour, when left turns 
are difficult due to the heavy eastbound traffic flow, our observations suggest that adding U-turn trips to the 
left-turn pocket at Massol Avenue could create lengthy queues.  Also, since making a U-turn would require a 
longer gap in eastbound traffic than a left turn, adding even a few U-turns to the pocket has the potential to 
increase the left-turn queue disproportionately to the U-turn volume.  We recommend that the Town carefully 
monitor the queues if U-turns are allowed and consider prohibiting U-turns during certain hours if queuing 
becomes a problem when eastbound traffic volumes would require drivers to wait longer for an adequate gap 
in which to complete a U-turn.  

Parking 

The project would provide 69 parking spaces on the site: 58 in the below-grade garage and 11 in the surface 
parking area.  In addition, the site has 15 parking spaces in the parking assessment district, for a total of 84 
spaces.  However, because 8 of these 84 spaces would be in tandem stalls (see Figure 23) and cannot be 
counted towards meeting the Town’s parking requirement for the project, there would be 76 spaces that may 
be counted towards the parking requirement. 

Hexagon has calculated the number of parking spaces that would be required under the Town of Los Gatos 
municipal code Sec. 29.10.150 for each of the potential land uses that might occupy the site.  The Town has 
different parking requirements for some land uses downtown than for the rest of the town.  

The Town requires one parking space per 250 square feet for office space and banks in the downtown area.  
Medical or dental offices are required to provide one parking space per 250 square feet or six spaces per 
doctor, whichever is more restrictive.  We have assumed that if the second building were occupied by a 
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medical office, it would use the same parking requirement as general offices (one space per 250 square feet).  
Thus, since all three possible uses of the 15,500 square foot building (bank, professional office, and/or 
medical office) would need one space per 250 square feet, that bulding would require 62 parking spaces. 

Retail space is required to provide one space per 300 square feet.  For restaurants, the Town requires one 
parking space per four seats (assuming there is no separate bar), and we have converted the number of 
parking spaces provided to a maximum number of seats that would be allowed in a restaurant.  

If the 4,200 s.f. corner building were occupied by retail space, 14 parking spaces would be required .  If it 
were occupied by a restaurant, those 14 spaces would indicate that a total of 56 seats would be permitted in 
the restaurant combined with the dining patio, based on a parking ratio of one space per four seats.   

If the corner building were occupied by retail space, then the total parking requirement for the entire site 
would be 76 spaces (14 + 62 = 76).  If the corner building were occupied by a restaurant with 56 seats 
(including the dining patio), then the total parking requirement for the site would be the same.  In either case, 
the 76 spaces provided (61 non-tandem spaces provided on-site plus the 15 spaces in the parking 
assessment district), would meet the Town’s parking requirement. 

As noted above, there would actually be 69 spaces provided on-site (84 total, including the 15 in the parking 
assessment district) because the garage includes eight tandem stalls which could hold 16 vehicles, not just 
the eight counted towards the Town’s requirement.  If the second building is ultimately fully or partially 
occupied by medical/dental offices or professional offices, the tandem stalls may be most suitable for use by 
employees of the medical/dental or professional offices, most of whom would likely park for the entire day.  If 
office employees used the tandem spaces, then the medical/dental patients and the patrons of the bank, 
restaurant, or retail uses could self-park as they arrive for shorter periods of time.  If the corner building is 
occupied by a restaurant, there would be an excellent opportunity for shared parking after about 5:00 PM and 
on weekends, when most of the office and/or bank employees and patrons would have vacated their parking 
spaces.  

Per the California Building Code (CBC) Section 11B-208, one accessible parking space is required for parking 
facilities with 1 – 25 spaces and three accessible parking spaces are required for parking facilities with 51 – 
75 spaces.  Thus, the surface parking lot with 11 spaces would need to include one accessible space. The 
garage with 58 spaces counted towards the Town’s requirement would need to include three accessible 
spaces. Since the total accessible space requirement is less than six spaces, none of them are required to be 
van accessible.  If the building were to be used for rehabilitation or outpatient physical therapy, however, a 
higher requirement of 20 percent of patient parking would apply.    

The current site plan shows three accessible spaces on the surface parking lot and two accessible spaces in 
the parking garage.  Therefore, the five accessible spaces provided exceeds the required number by one 
accessible space. 

The site plan does not show how many bicycle parking spaces would be provided.  Once it is known what 
land uses would occupy the site, the site plan should be revised to include the appropriate number of bicycle 
spaces in accordance with the Town’s bicycle parking requirements.  Since the Town of Los Gatos does not 
have its own bicycle parking requirements, VTA’s bicycle parking guidelines should be used. 

Pedestrian and Bicycle Facilities 

Pedestrian facilities consist of sidewalks along all of the streets in the study area. Crosswalks with pedestrian 
signal heads and push buttons are located at all of the signalized intersections in the study area. In addition, 
the crosswalk across Los Gatos-Saratoga Road at Massol Avenue has warning lights that can be activated by 
pedestrians wishing to cross the street. In downtown Los Gatos, N. Santa Cruz Avenue has crosswalks with 
bulb-outs at all intersections and some mid-block locations. Thus, the project site enjoys excellent pedestrian 
accessibility and is located in a pedestrian-friendly downtown area.  

As discussed earlier in this chapter, the Town plans to make modifications to the intersection of N. Santa Cruz 
Avenue and Los Gatos-Saratoga Road that would enhance pedestrian safety.  The current design of the 
intersection requires pedestrians to cross a right-turn lane to access a pork chop island, but the radius of the 
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curve at each corner allows drivers to make right turns at fairly high speeds. The Town plans to eliminate the 
existing pork chop islands and square off the corners, as shown in Figure 20.  Reducing the radius of the 
curves on the corners would require drivers to slow down more when making a right turn, which would provide 
more opportunity for them to see pedestrians in the crosswalk. ADA-compliant ramps would also be added at 
each of the four corners.  The project would contribute its fair share towards the cost of these intersection 
improvements through the Town’s Traffic Impact Fee. 

Los Gatos-Saratoga Road includes a Class II bike lane immediately adjacent to the project site.  That bike 
lane continues west on Los Gatos-Saratoga Road (SR 9) and provides good bicycle access to the project site 
from the west.  Additional bike lanes are present on Winchester Boulevard, Main Street/Los Gatos Boulevard, 
Blossom Hill Road, and University Avenue.  A Class I bike trail, the Los Gatos Creek Trail, is close to the 
project site and provides excellent bicycle access from the north and south. The project site enjoys good 
bicycle access, and the project is expected to generate only a minor number of bicycle trips. Therefore, no 
improvements are needed to the existing bicycle facilities in conjunction with the project.   

As noted in Chapter 2, a gap in the Town’s pedestrian/bicycle faciliites exists on Los Gatos-Saratoga Road 
(SR 9) between University Avenue and Los Gatos Boulevard.  One of the projects that would be funded by 
Traffic Impact Fees collected by the Town of Los Gatos is a “Complete Streets” improvement to  SR 9 
between University Avenue and Los Gatos Boulevard to address that gap.  Another project on the Town’s list 
of improvements to be funded with Traffic Impact Fees is a new path and bridge for pedestrians and bicyclists 
between SR 9 and the Los Gatos Creek Trail.  Thus, through the Traffic Impact Fees paid by the proposed 
project  to the Town of Los Gatos, it will participate in improving the bicycle and pedestrian facilities in the 
study area. 

Transit Services 

Employees and customers of the proposed uses for the site may use VTA Local Route 48. As noted in 
Chapter 2, Route 48 provides service to the Winchester Transit Center, where connections to VTA’s light rail 
transit service are available.  The presence of bus stops in both directions at the intersection of N. Santa Cruz 
Avenue and Los Gatos-Saratoga Road makes transit extremely convenient to the project site and should 
encourage transit usage.    

We assume that the mode split for most of the proposed uses (restaurant, retail, a bank, and professional or 
medical offices) would be the same as the mode split for the downtown area of Los Gatos generally.  It is 
estimated that the new riders for any of the proposed uses could be accommodated by the current available 
capacities of the bus service and LRT service in the area. 

Transportation Demand Management 

Transportation Demand Management (TDM) is a combination of services, incentives, facilities, and actions 
that reduce single-occupant vehicle trips to help relieve traffic congestion, parking demand, and air pollution 
problems.  The purpose of TDM is to promote more efficient utilization of existing transportation facilities and 
to ensure that new developments are designed to maximize the potential for sustainable transportation usage.  

The purpose of a TDM Plan for a specific site is to develop TDM measures that are tailored to a project’s 
location, size, and land use in order to promote alternative modes of travel, such as riding transit, bicycling, 
walking, and carpooling.  Given this project site’s proximity to bus stops, bike lanes, and a highly pedestrian-
friendly downtown environment, the location lends itself well to usage of alternative modes of transportation.  

Because this project includes less than 20,000 s.f., its size should be considered in developing measures that 
are appropriate for it; some measures that are typical for very large projects may not be reasonable for a 
project of this size..  Also, a project’s land uses should be considered.  Since the project may include a 
restaurant, retail space, and/or a bank, it would generate both employee trips and customer trips.  If it 
includes a medical office, it would also generate patient trips.  Although some TDM measures can apply to 
both customers and employees, other measures, such as transit ticket subsidies, would make sense only for 
employees.    
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The following TDM measures reflect current best practices in the TDM field and would be appropriate for this 
site: 

 Transit Ticket Subsidies: Transit ticket subsidies encourage employees to commute via transit by 
offering discounted fares. Subsidized ticket prices along with the project’s location close to a bus stop 
improve the convenience of riding public transit for employees. 

 Preferential parking for ridesharing vehicles: Preferential parking provides reserved parking in a 
desirable priority location. The initiative encourages employees to rideshare by making it more 
convenient for users, and reduces the demand for parking. 

 Bike racks and lockers: Bike lockers provide safe storage for employees’ bicycles. By offering 
accessible and safe storage, employees who live nearby can commute by bicycle. Bike racks provide 
a convenient location for customers to park their bikes, and raises the visibility of the project’s 
commitment to alternative transportation. 

 Showers and changing rooms for employees who bicycle: Providing showers enables active 
commuters to arrive early and prepare for the day without hygienic concerns. 

 “Online Kiosk” website for project site with information on alternative transportation modes, such as: 

o Maps of nearby bike routes, information on taking bikes on transit, etc. 

o Information on Park-and-Ride lots for use by carpool participants 

o Links to VTA and transit schedules   

o Information about 511.org and other ridematching services 

 EV charge stations: An EV charge station in the garage would not reduce the number of single-
occupant vehicle trips generated by the project, but may contribute to the Town’s goal to reduce 
greenhouse gas emisssions. 

Vehicle Miles Traveled  

In accordance with SB 743, daily VMT for projects in Los Gatos versus the average of the San Francisco Bay 
area are presented based on the Metropolitan Transportation Commission (MTC) travel demand forecast 
model (http://analytics.mtc.ca.gov/foswiki/Main/VmtPerWorker).  MTC has provided information on VMT by 
household, which would be relevant for residential projects, and VMT by workplace, which is relevant for 
employee trips at the proposed project.  MTC has not provided comparative data that would apply to 
customer trips.   

The proposed project is a combination of uses that would generate both employee trips for all potential uses 
and customer trips for the restaurant, retail space, and/or bank. Because of the location of the project site and 
the fact that the customer-oriented uses would likely draw from a fairly localized area, the VMT for customer 
trips is likely to be less than the Bay Area average. For employees who work at the site, MTC’s forecasted 
daily VMT is 28.5 miles per worker employed in this area of Los Gatos, while the San Francisco Bay Area 
average daily VMT is 23.8 miles per worker.  However, some office employees who currently commute longer 
distances to locations elsewhere in Silicon Valley may welcome the opportunity to reduce their commute by 
working closer to home if they live in or near Los Gatos or “over the hill” in Scotts Valley or Santa Cruz.   

Given that no standard approach or guidelines have been finalized under SB 743, the VMT presented in this 
report is for informational purposes only. It is not intended to provide any indication of the transportation 
impacts of the project under SB 743. 

 

http://analytics.mtc.ca.gov/foswiki/Main/VmtPerWorker
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8.  
Conclusions 

Several land uses have been proposed for the site at 201-225 Los Gatos-Saratoga Road, including a  
restaurant, retail space, a bank, professional office space, and medical/dental office space. The potential 
impacts of the combination of uses that would generate the greatest number of peak hour trips were 
evaluated in accordance with the standards set forth by the Town of Los Gatos and the Congestion 
Management Program (CMP) of Santa Clara County.  The study included the analysis of AM and PM peak 
hour traffic conditions for two signalized intersections, one unsignalized intersection, and two freeway 
segments. Project impacts on other transportation facilities, such as bicycle facilities and transit services, 
were determined on the basis of engineering judgment. 

Intersection Level of Service Analysis 

The results of the intersection level of service analysis show that, measured against the Town of Los Gatos 
and CMP level of service impact criteria, neither of the signalized study intersections would be significantly 
impacted by the project.  The intersection of Santa Cruz Avenue and Los Gatos-Saratoga Road would 
continue to operate at LOS D during both the AM and PM peak hours under all operating scenarios.  The 
intersection of University Avenue and Los Gatos-Saratoga Road would continue to operate at LOS C in the 
AM peak hour and at LOS D in the PM peak hour under all operating scenarios. 

At the unsignalized intersection of Massol Avenue and Los Gatos-Saratoga Road, the northbound left turn 
movement (from Massol Avenue to westbound SR 9) currently operates at LOS F during both the AM and PM 
peak hours and would continue to operate at LOS F under all operating scenarios. The westbound left turn 
movement (from SR 9 onto Massol Avenue) is not stop-controlled, but drivers must wait for a gap in 
eastbound traffic in order to complete their turn.  With the existing lane configuration (no U-turns allowed), this 
movement would operate at LOS A in the AM peak hour and at LOS C in the PM peak hour under 
background plus project and cumulative plus project conditions.  If the intersection were modified to allow U-
turns, this movement was projected to continue to operate at LOS A in the AM peak hour and LOS C in the 
PM peak hour. Because Los Gatos does not have a level of service standard or significant impact criteria for 
unsignalized intersections, these results are shown for information purposes only.   

Freeway Segment Capacity Evaluation  

According to CMP guidelines, an analysis of freeway segment levels of service is only required if a project is 
estimated to add trips to a freeway segment equal to or greater than one percent of the capacity of that 
segment. Since the number of project trips added to the freeways in the area is estimated to be well below the 
one percent threshold, a detailed analysis of freeway segment levels of service was not performed. 
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Site Access and Circulation 

Site access and on-site circulation would be adequate. Due to the median on Los Gatos-Saratoga Road (SR 
9), site access from westbound Los Gatos-Saratoga Road was analyzed and the feasibility of permitting U-
turns from westbound Los Gatos-Saratoga Road at Massol Avenue was evaluated.  The first break in the 
median after passing the project site in the westbound direction is at Massol Avenue, but the presence of a 
pork chop island currently prevents vehicles from making a U-turn at that location.  However, if the pork chop 
island were moved and the tip of the median next to the westbound left-turn pocket on SR 9 were shortened, 
it would be possible for vehicles to make a U-turn from westbound SR 9 to eastbound SR 9 at Massol 
Avenue, improving access to the project site and reducing the number of trips that would need to enter the 
residential neighborhood along Almendra Avenue in order to access the project driveway.   

Hexagon estimates that approximately 173 vehicles per day are currently going around the block on Santa 
Cruz Avenue, Almendra Avenue, and Tait Avenue in order to access the site.  With the project and with U-
turns permitted, Hexagon estimates that number would be reduced to only approximately 40 trips entering the 
residential neighborhood.     

 Recommendation: Hexagon recommends making modifications to the 3-legged intersection of Los 
Gatos-Saratoga Road and Massol Avenue so that U-turns can be made from westbound Los Gatos-
Saratoga Road.  The pork chop island on the southeast corner of this intersection should be moved to 
provide adequate space for the U-turns to be completed.  A portion of the median next to the left turn 
pocket on Los Gatos-Saratoga Road would need to be removed, and the crosswalk and lane striping 
would need to be repainted to correspond to the new location of the pork chop island.  In addition, a 
sign should be posted to require vehicles turning right from Massol Avenue onto eastbound SR 9 to 
yield to vehicles making U-turns from westbound SR 9.   

 Recommendation: Hexagon further recommends that if U-turns are allowed at Massol Avenue that 
the Town monitor the queues in the westbound left-turn pocket to see if they overflow its capacity 
during the PM peak hour.  Although the TRAFFIX analysis and the queuing analysis indicate that 
adding U-turns at this location would not cause operational problems, our field observations suggest 
that the Town may wish to prohibit U-turns during certain hours if queuing becomes a problem when  
eastbound traffic is heavy. 

The project driveway on Los Gatos-Saratoga Road should be free and clear of any obstructions in order to 
optimize sight distance, so that vehicles exiting the site can see approaching eastbound vehicles and 
bicyclists and pedestrians in both directions. 

 Recommendation:  Hexagon recommends that all landscaping and signage related to the project be 
placed to ensure that adequate sight distances are maintained at the driveway.  Care should be taken 
in constructing the new driveway to the site to ensure that drivers entering and exiting the site can 
easily see approaching bicyclists and vehicles in the eastbound direction and pedestrians on the 
sidewalk in both directions. Adequate corner sight distance (sight distance triangles) should be 
provided in accordance with the Town’s standards.   

Queuing Analysis 

An analysis of potential queuing issues indicated that the 95th percentile queue at the westbound left turn 
movement in the AM peak hour at N. Santa Cruz Avenue would exceed the storage capacity of the left turn 
pockets at that intersection under existing plus project and background plus project conditions, if no U-turns 
were allowed at Massol Avenue.  The 95th percentile queue for the westbound left turn at University Avenue in 
the AM peak hour would also exceed that intersection’s left turn pocket capacity if no U-turns were allowed at 
Massol Avenue.  However, if U-turns were allowed at Massol Avenue, the drivers who would be making those 
left turns at N. Santa Cruz and University Avenues would make a U-turn at Massol Avenue instead, and the 
project would not result in any additional vehicles in those left turn lanes in the AM peak hour. 
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Parking 

The site plan states that the project would provide a total of 84 parking spaces: 11 ground-level spaces, 58 
spaces in a below-grade garage, and 15 spaces in the Parking Assessment District.  Of the 58 spaces in the 
below-grade area, 8 would be tandem spaces (i.e., the second space in a 50-foot long tandem parking stall) 
and may not be counted towards the Town’s parking requirements. Thus, the project would provide a total of 
76 spaces that may be counted towards the Town’s parking requirement (11 surface spaces, 50 garage 
spaces, and 15 Parking District spaces). 

An analysis of the Town’s parking requirements for the potential land uses that may occupy the site found that 
if the corner bulding were occupied by retail space, 76 parking spaces would be required for the entire site.  If 
that bulding were occupied by a restaurant, 76 spaces would also be required for the entire site, if the 
restaurant included 56 seats (including the dining patio).  Thus, the 76 non-tandem spaces provided would 
meet the Town’s parking requirement. 

 Recommendation: The current site plan does not show the number of bicycle parking spaces that 
would be provided.  The site plan should be revised to present the appropriate number of bicycle 
parking spaces in accordance with the Town’s  bicycle parking requirements. 

Transit, Bicycle, and Pedestrian Facilities 

The existing transit, bicycle, and pedestrian facilities in the study area are adequate to serve the site. No 
improvements are needed.  Through the Town’s Traffic Impact Fee program, if the land uses that ultimately 
occupy the site would generate more daily trips than the existing uses on the site, the project will contribute 
towards several projects that would make improvements to the bicycle and pedestrian facilities in the study 
area.  

Transportation Demand Management 

Transportation Demand Management (TDM) is a combination of services, incentives, facilities, and actions 
that reduce single-occupant vehicle trips to help relieve traffic congestion, parking demand, and air pollution 
problems.  The purpose of a TDM Plan for a specific site is to develop TDM measures that are tailored to a 
project’s location, size, and land use in order to promote alternative modes of travel, such as riding transit, 
bicycling, walking, and carpooling.  We recommend that the applicant develop a TDM Plan that focuses 
primarily on reducing employee trips to the site, through such measures as transit ticket subsidies, the 
inclusion of bike racks and lockers for bicyclists, and provision of current information on alternative 
transportation modes.  

 



 

 
  

 

 

 

 

 

 

201-225 Los Gatos-Saratoga Road  

Transportation Impact Analysis 

Technical Appendices 

     



 

 
  

 

Appendix A 

New Traffic Counts 



 

 
  

 

Appendix B 

Town of Los Gatos Approved and Pending Projects 



 

 
  

 

Appendix C 

Volume Summary Tables 



 

 
  

 

Appendix D 

Intersection Level of Service Calculations 



 

 
  

Appendix E 

Signal Warrant Worksheets 



 

 
  

Appendix F 

VTA Auto Trip Reduction Statement 

 

 


	Blank Page
	Blank Page
	Blank Page
	Blank Page
	App C_07.12.16 N. Sta Cruz & Hwy 9 - Complete Set Delta_2.pdf
	A-5 Elevations.pdf
	A-6 Elevations.pdf
	A-7 Enlarged Elevation & Material Board.pdf
	A-8 Sections.pdf
	A-9 Sight Line Study & Building Details.pdf
	A-10 SHADOW STUDY.pdf

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page



