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PROJECT DESCRIPTION 
Kiln Stack and Cooler Vent Stack 

 
Introduction 

 
Lehigh Southwest Cement Company seeks approval from the Santa Clara County 

Architecture and Site Approval Committee to replace certain emissions control equipment at the 
Permanente Cement Plant.  The equipment is required by the Bay Area Air Quality Management 
District’s (“BAAQMD”) to comply with air emissions requirements.  The zoning ordinance1 
authorizes the installation of air pollution control equipment subject to approval by the ASA 
Committee.   

 
Approval will allow Lehigh to replace existing emissions equipment with taller stacks 

that improve atmospheric dispersion of missions.  The equipment is necessary to comply with 
BAAQMD’s “Hot Spots Program” and to comply with a September 2013 compliance agreement 
with BAAQMD that requires Lehigh to reduce the potential health risks associated with cement 
manufacturing emissions. 

 
Site Description 
 

The project would replace components of the existing Permanente Cement Plant.  The 
plant site is located in an unincorporated foothill area of Santa Clara County, approximately two 
miles west of the City of Cupertino.  It lies within an approximately 77-acre parcel designated as 
APN 351-10-005.  Topography within the parcel slopes west to east, from approximately 500 to 
800 feet above sea level (“asl”). The base elevation of the kiln stack is 661 asl; the base elevation 
of the cooler stack is 584 feet asl.  The parcel is part of a larger 3,510-acre property that includes 
the cement plant and the Permanente Quarry, a surface mining operation that extracts limestone 
for delivery to the cement plant.  The parcel is zoned “Exclusive Agriculture.”   
 
Project Overview 
 

The Permanente Cement Plant, like most major cement plants, manufactures Portland 
cement through a pyroprocess, in which calcium carbonate (limestone) reacts with other minerals 
at the extremely high temperature achieved in a rotary kiln.  The combustion generates emissions 
that, currently, are vented to the atmosphere by a series of 34 short stacks located at the southern 
end of the plant.  Lehigh proposes to replace the 34 short stacks with a free-standing single stack 
of 295 feet in height and 15 feet in diameter.  The stack would be accompanied by a foundation, 
ducting and connections as needed to integrate the single stack within the existing plant 
components. 

 
Lehigh also proposes to install a second, smaller stack in the northern section of the 

cement plant to exhaust gases relating to the clinker cooler system.  The cooler vent stack will be 
116 feet in height and 7 feet in diameter.  It will replace an existing set of ten short stacks with a 
single, taller stack to improve dispersion of clinker cooler emissions, and further improve overall 
emissions from the cement plant.  The single stack would include a foundation, ducting and new 
connections as needed to integrate with the existing components.  Neither equipment change will 
result in any change to the plant’s output or production capacity, or to the adjacent surface 
mining operation.   
                                                
1 SCC Zoning Ordinance, Supplemental Development Standards, § 4.20.110(B)(5). 
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The stacks represent typical emissions control equipment for a modern cement plant, 

demonstrated by their use at similar plants, and through BAAQMD’s requirements.  The stacks’ 
foundations will occupy small portions of areas which are currently paved.  The foundation areas 
are flat and have received geotechnical review.  No significant grading is needed, and no parking 
is required for the project.  As stack equipment is assembled off-site, on-site construction will be 
minimal and will not generate significant construction traffic or noise.  The stacks also would be 
visually in keeping with structures that currently exist, including the pre-heater tower and hillside 
conveyor equipment which have elevated visual profiles.  The project would not adversely affect 
vegetation, habitat, water use, traffic, geology or other resources.  Engineering details for both 
stacks are included in building permit submittals dated December 2013 and January 2014.   

 
The Permanente Cement Plant currently has all required land use entitlements, under a 

use permit issued by the County in 1939 and amendments thereto.  The plant has operated since 
1939 under a May 8, 1939 use permit which allows the “erection, construction and operation of a 
cement mill and the storage of cement…”  The plant was recognized as the world’s largest in the 
1940s and 1950s and has played a continuing role in the supply of Portland cement to the County 
and broader San Francisco Bay Area.  Lehigh is not requesting any modification to its use permit 
in connection with this project.   

 
The current application follows past actions by the County to allow the replacement of 

cement plant equipment with modern technology.  In 1977, the County approved plans to replace 
six “wet” kilns with a single dry kiln in a different location that featured greatly improved energy 
efficiency and fewer emissions.  The action allowed a replacement cement plant and demolition 
of many of the former structures.  The 1977 plant replacement project proceeded under CEQA 
categorical exemptions. 
 

*   *   * 
 



SITE PLAN

KILN VENT

COOLER VENT

LEHIGH PERMANENTE PLANT - SANTA CLARA COUNTY, CA
KILN VENT SYSTEM AND CLINKER COOLER VENT SYSTEM REPLACEMENT

PROJECT DESCRIPTION

PROJECT DIRECTORY

LEHIGH SOUTHWEST CEMENT COMPANY, AT ITS PERMANENTE CEMENT PLANT, IS 
PROPOSING REPLACEMENT OF EXISTING MULTIPLE EXHAUST SOURCES AT THE KILN 
VENT AND CLINKER COOLER, WITH SINGLE STACKS.
KILN VENT SYSTEM: THE PROJECT REQUIRES DIRECTING THE CURRENT 34-STACK 
SYSTEM INTO A MANIFOLD, RUNNING THIS THROUGH A BOOSTER FAN AND INTO A 
SINGLE 15FT DIAMETER, 295FT TALL, FREE-STANDING STEEL STACK.
CLINKER COOLER VENT SYSTEM: THE NEW SINGLE STACK SYSTEM WILL REPLACE 
THE EXISTING 10-STACK COOLER DUST COLLECTOR SYSTEM WITH A SINGLE STACK.
THE NEW SINGLE STACK SYSTEMS WILL BE BUILT TO MEET OR EXCEED ALL APPLI-
CABLE BUILDING CODE STANDARDS. 

PROJECT PURPOSE
THE PROJECT’S PURPOSE IS TO REPLACE CERTAIN EMISSIONS EQUIPMENT. THE 
REPLACEMENT IS NEEDED TO MEET FUTURE EMISSIONS STANDARDS ESTABLISHED 
BY THE BAY AREA AIR QUALITY MANAGEMENT DISTRICT (”BAAQMD”), INCLUDING 
BAAQMD’S “HOT SPOTS PROGRAM” REQUIREMENTS. THE PROJECT ALSO IS 
NEEDED TO COMPLY WITH A SEPTEMBER 2013 COMPLIANCE AGREEMENT WITH 
BAAQMD, WHICH REQUIRES LEHIGH TO REDUCE THE POTENTIAL HEALTH RISKS 
ASSOCIATED WITH CEMENT MANUFACTURING EMISSIONS.

PROJECT DATA
APN:  351-10-005
ADDRESS:  24001 STEVENS CREEK BOULEVARD, CUPERTINO
ZONING: HS-d1
--NO HABITABLE SPACES, NO INCREASE IN FLOOR AREA, NO GRADING    
  PROPOSED, NO CHANGE TO EXISTING SITE DRAINAGE OR UTILITIES.

KILN VENT AND CLINKER COOLER 
SYSTEM REPLACEMENT
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January 6, 2012 

 

 

Mr. Frank Tedesco 

Senior Project Engineer 

Lehigh Southwest Cement Company 

7660 Imperial Way 

Allentown, Pennsylvania  18195 

 

Subject: Geotechnical Engineering Services 

  Kiln/Mill and Cooler Vent Filter Modernization 

Lehigh Southwest Cement Company 

24001 Stevens Creek Road, Cupertino, California 

PSI Project No. 575-372-1 

 

 

Dear Mr. Tedesco: 

 

Professional Service Industries, Inc. (PSI) is pleased to transmit our Geotechnical Engineering 

Services Report for the subject site in Cupertino, California.  This report includes the results of 

field and laboratory testing and geotechnical recommendations for foundation design as well as 

general site development. 

 
We appreciate the opportunity to perform this Geotechnical Study and look forward to 

continued participation during the design and construction phases of this project.  If you have 

any questions pertaining to this report, or if we may be of further service, please contact our 

office. 

 

Respectfully submitted, 

 

PROFESSIONAL SERVICE INDUSTRIES, INC. 
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1.0   PROJECT INFORMATION 
  

1.1   Project Authorization 
 

Professional Service Industries, Inc. (PSI) is pleased to submit our Geotechnical Engineering 

Services Report for the Kiln/Mill and Cooler Vent Filter Modernization project at the Lehigh 

Southwest Cement Company plant in Cupertino, California.  Our work was performed in general 

accordance with our Proposal Number 575-58830, dated December 7, 2011.  Our services 

were authorized by Mr. Kyle Krick of Lehigh Cement Company, LLC by issuing a Purchase 

Order (PO# 4500481996, dated December 12, 2011) in response to our proposal. 

 

1.2   Site Location and Description 
 
The Kiln/Mill and Cooler Vent Filter Modernization project is located within the Lehigh 

Southwest Cement Company plant, referenced by a street address of 24001 Stevens Creek 

Road in Cupertino, California (see Figure 1 – Site Location Map).  Topography at the plant 

generally consists of moderately to steeply-sloped terrain with rounded ridges and drainages.  

Elevations in the project area range from about 600 feet above mean sea level (msl) at the 

Clinker Cooler to about 700 feet msl in the Kiln/Mill dust collector (Google Earth, 2012).  This 

generally agrees with the Cupertino Quadrangle, California topographic map (USGS, 1991).  

The locations of the existing and proposed improvements are shown on the attached Figure 2. 

 

1.3   Project Understanding 
 
Based on your request for proposal (RFP No. 1-0333-00099-2) dated December 5, 2011, PSI 

understands that the Lehigh Southwest Cement Company proposes to construct stack and 

ductwork supports for its filters.  A free-standing stack or new support bent for ductwork is 

planned for the Kiln/Mill Dust Collector (KMDC) and a new free-standing exhaust stack is 

planned for the Clinker Cooler Dust Collector (CCDC).  To assist in this report, we were 

provided with a scaled site plan, conceptual drawings and preliminary layout plans of the 

proposed improvements.  We understand that the Kiln/Mill and Cooler Vent Filter Modernization 

will consist of foundations for the following items: 

 

• KMDC fans and 1,000 hp motors (2) with dead load of 86 kips each. 

• KMDC exhaust stack and duct support structures with dead loads of 132 and 145 kips. 

• CCDC fan and 600 hp motor with dead load of 44 kips. 

• CCDC exhaust stack with dead load of 50 kips. 

 

The approximate locations of the proposed improvements are shown on Figure 2. 

 

Based on a review of the provided information, it appears that final grades will be close to 

existing.  We assume that cuts and fills will be limited to 2 feet.  Should any of the above 

information or assumptions made by PSI be inconsistent with the planned construction, we 

request that you contact us immediately to allow us to make any necessary modifications to our 

recommendations. 
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1.4   Purpose and Scope of Services  
 
The purpose of our geotechnical services was to review the provided documentation and 

perform field exploration and laboratory testing to allow PSI to provide foundation design 

recommendations for the proposed Kiln/Mill and Cooler Vent Filter Modernization.  Our 

evaluation was performed in general accordance with the scope of work outlined in our 

Proposal Number 575-58830, dated December 7, 2011. 

 

Our scope of services included three borings, drilled to a depth of approximately 30 feet below 

ground surface (bgs) in the general areas of the proposed improvements, laboratory testing and 

the preparation of this geotechnical report.  This report briefly outlines the testing procedures, 

presents available project information, describes the site and subsurface conditions, and 

presents geotechnical recommendations regarding the following: 

 

• Site topographic information and surface conditions 

• Review of subsurface conditions including groundwater 

• Review of field and laboratory test procedures and test data 

• Information on potentially deleterious, chemically active or corrosive materials 

• California Building Code (CBC) site class and seismic site coefficients for use in seismic 

design (CBC 2010) 

• Site preparation and grading considerations, including recommended fill material 

characteristics and compaction requirements for general site fill and subgrades, including 

an assessment as to the suitability of on-site soils for use as fill 

• Recommendations pertaining to design and construction of foundations, including 

allowable soil bearing pressures, anticipated bearing depths and estimated settlements 

• Geologic hazards identified for the proposed development 

• Comments regarding factors that may impact construction and performance of the 

proposed construction 

 

The scope of services did not include an environmental assessment for determining the 

presence or absence of wetlands or hazardous or toxic materials in the soil, bedrock, surface 

water, groundwater, or air on or below, or around this site.  Any statements in this report or on 

the boring logs regarding odors, colors, and unusual or suspicious items or conditions are 

strictly for information purposes only. 
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2.0   SUBSURFACE EXPLORATION 
 

2.1   Site Geology 
 
The subject site is located within a large region known as the Coast Ranges geomorphic 

province.  This province is characterized by extensively folded, faulted, and fractured earth 

materials.  These structural features trend in a northwesterly direction, and make up the 

prominent system of northwest-trending mountain ranges separated by sediment-filled valleys 

(CGS, 2002). 

 

The subject site is situated in the foothills of the northwest-trending Santa Cruz Mountains.  Our 

observations and analysis of readily available, pertinent regional geologic literature indicate that 

the subject site is underlain by bedrock of the Santa Clara Formation, described as poorly 

indurated conglomerate, sandstone, and mudstone in irregular and lenticular beds (Brabb et. 

al., 2000).  A regional geologic map is presented as Figure 3. 

 

2.2   Pre-Field Activities 
 

Prior to initiation of field drilling activities, PSI outlined the site in white paint and contacted 

Underground Service Alert (USA) a minimum of 48 hours prior to beginning work to locate any 

potential buried utilities.  The USA inquiry identification number (or “Ticket Number”) for the 

utility locate request was #415810.  Additionally, PSI subcontracted a private utility locator to 

check the proposed boring locations for existing private underground utilities. 

 

2.3   Subsurface Conditions  
 

In order to evaluate soil conditions at the site, PSI advanced three soil borings with a truck-

mounted drill rig, using solid-flight auger methods.  The borings (B-1 though B-3) were all 

advanced to a depth of about 30 feet bgs in locations chosen by you (in the RFP) and as 

directed by your field representative.  Boring B-1 was advanced in the area of the proposed 

KMDC free standing stack, B-2 in the area of the proposed KMDC ductwork support bent, and 

B-3 in the area of the proposed CCDC free standing stack.   

 

At the completion of drilling, the borings were backfilled to the surface with cement grout in 

accordance with the requirements of the RFP and topped with concrete to match the existing 

surface grade.  Locations of the soil borings, as well as the proposed improvements, are shown 

on Figure 2. Logs of the soil borings are presented in Appendix A. 

 

During the sampling procedure, Standard Penetration Tests (SPT) were performed by driving a 

2-inch, outer diameter (O.D.) split-spoon (SS) sampler into the undisturbed formation located at 

the bottom of the advanced borehole with repeated blows of a 140-pound auto-hammer falling a 

vertical distance of 30 inches.  Relatively undisturbed samples were obtained utilizing a 3-inch 

O.D. California split-spoon sampler.  The number of blows required to drive the sampler the last 

12 inches of an 18-inch penetration depth is a measure of the soil consistency (see 

Appendix A).  The blow count obtained from the California sampler should be reduced by 
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approximately ⅓ to obtain a rough correlation to SPT blow counts (N-value).  Samples were 

identified in the field, placed in sealed containers and transported to the laboratory for further 

classification and testing. 

 

The area of the proposed KMDC stack (at B-1) is underlain by about 7½ feet of existing fill, 

consisting of about 4 feet of sandy, gravelly silt (ML) and 3½ feet of silty clay (CL).  Clayey silt 

and sandy silt (ML) with gravel (weathered conglomerate bedrock) was encountered below the 

fill to the total depth explored of about 30 feet.  The other two areas (ductwork support bent at 

B-2 and stack at B-3) were underlain by about 3½ to 4 feet of fill, consisting of clayey or 

gravelly silt (ML).  Clayey silt (weathered mudstone bedrock) was encountered below the fill to 

the total depths explored of about 30 feet bgs.  The areas of borings B-1 and B-2 were surfaced 

with an approximately 8-inch thick concrete slab.  The consistency of the silts and clays 

encountered were typically very stiff to hard. 

 

The above subsurface description is of a generalized nature to highlight the major subsurface 

stratification features and material characteristics.  The boring logs, included in Appendix A, 

should be reviewed for specific information at individual boring locations.  These records 

include soil descriptions, stratification, penetration resistance, locations of the samples and 

laboratory test data.  The stratification shown on the boring logs represents the conditions only 

at the actual boring locations at the time of our exploration.  Variations may occur and should 

be expected between boring locations.  The stratification that represents the approximate 

boundary between subsurface materials and the actual transition may be gradual.  The samples 

that were not altered by laboratory testing will be retained for 60 days from the date of this 

report and will then be discarded. 

 

2.4   Groundwater 
 
At the time of drilling, groundwater was not encountered in any of our borings to the total depth 

explored of about 30 feet.  Groundwater is not expected to impact the proposed construction.  It 

is possible, however, that transient, saturated ground conditions at shallower depths could 

develop at a later time due to periods of heavy precipitation, landscape watering, leaking water 

lines, or other unforeseen causes.  Variations in groundwater levels should be expected 

seasonally, annually, and from location to location.  

 

2.5   Laboratory Evaluation 
 
Selected samples of the subsurface soils encountered were returned to our laboratory for 

further evaluation to aid in classification of the materials, and to help assess their strength and 

compressibility characteristics.  The laboratory evaluation consisted of visual and textural 

examinations, moisture and density testing, Atterberg limits testing, unconfined compression 

testing and consolidation testing.  Sulfate, chloride, pH and resistivity testing were also 

performed to evaluate the corrosive potential of the site soils.  A brief discussion of the 

laboratory tests performed and a portion of the test results are presented in Appendix B.  The 

remaining test results are shown on the boring logs (Appendix A). 
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3.0   SEISMIC HAZARDS 
 

3.1   Regional Seismicity 
 
Generally, seismicity within California can be attributed to faulting due to regional tectonic 

movement.  This includes the Monte Vista – Shannon Fault, the San Andreas Fault and most 

parallel and subparallel faulting within the State.  The portion of California which includes the 

subject site is considered seismically active.  Seismic hazards within the site can be attributed 

to potential groundshaking resulting from earthquake events along nearby or more distant 

faulting. 

 

According to regional geologic literature the closest known late Quaternary (active) fault is the 

San Andreas Fault.  According to the Cupertino Quadrangle Special Studies Zone Map (CDMG, 

1974) the San Andreas Fault is located approximately 2½ miles southwest of the site.  Several 

potentially active and pre-Quaternary faults also exist within the regional vicinity. 

 

The site is subject to a Maximum Magnitude Event of 7.9 Magnitude along the San Andreas 

Fault.  The Maximum Magnitude Event is defined as the maximum earthquake that appears 

capable of occurring under the presently known tectonic framework.  According to the California 

Geological Survey website (CGS, 2007) the site has a probabilistic site acceleration (10% 

probability of exceedance in 50 years) of 0.63g. 

 

3.2   Seismic Analysis 

 

According to the Alquist-Priolo Special Studies Zones Act of 1972 (revised 1994) active faults 

are those that have shown movement during the last 11,000 years (i.e., Holocene time).  This 

site is not currently situated within a mapped Earthquake Fault Zone (CDMG, 1974). 

 

The site will be affected by seismic shaking as a result of earthquakes on major active faults 

located throughout the northern California area.  As part of the California Building Code (CBC), 

the design of structures must consider dynamic forces resulting from seismic events.  These 

forces are dependant upon the magnitude of the earthquake event as well as the properties of 

the soils that underlie the site.  As part of the procedure to evaluate seismic forces, the code 

requires the evaluation of the Seismic Site Class, which categorizes the site based upon the 

characteristics of the subsurface profile within the upper 100 feet of the ground surface. 

 

To define the Site Class for this project, we interpreted the results of our soil test borings drilled 

within the project site and estimated appropriate soil properties below the base of the borings to 

a depth of 100 feet.  The estimated soil properties were based upon data available in previous 

studies for the site and published geologic reports as well as our experience with subsurface 

conditions in the general site area.  Based upon this, the subsurface conditions within the site 

are consistent within the characteristics of Site Class C (very dense soil and soft rock). 
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The USGS-NEHRP probabilistic ground acceleration values for the site (latitude 37.3164° and 

longitude -122.0907°) obtained from the USGS geohazards web page are as follows: 

 

Period 

(seconds) 

2% Probability of  

Event in 50 years (g) 

Site Coefficient  

Fa 

Site Coefficient 

Fv 

0.2 (SS) 2.510 1.0 N/A 

1.0 (S1) 0.957 N/A 1.3 

 

The Site Coefficients, Fa and Fv, presented in the above table, were obtained from CBC Tables 

1613.5.3(1) and 1613.5.3(2) as a function of the site classification and mapped spectral 

response acceleration at the short (SS) and 1 second (S1) periods.  Corresponding values for 

SMS and SM1 are 2.510 and 1.244 and for SDS and SD1 are 1.673 and 0.830 (five percent 

damped design spectral response acceleration at short period and 1-second period).  Design of 

the proposed improvements should comply with the requirements of the governing justification’s 

building codes and standard practices of the Structural Engineering Association of California. 

 

3.3   Hazard Assessment  

 

 Seismically-Induced Dry Settlement of Soils – The subsurface soils encountered at the 

site were observed to consist primarily of very stiff to hard clay and silt (fill) and very stiff silt 

(weathered mudstone bedrock). Based on the anticipated earthquake effect and the 

stratigraphy of the site, only relatively minor seismically-induced dry settlement is likely to occur.  

Such settlement will likely affect relatively large areas so that differential settlement over short 

distances is likely to be very small (less than 1 inch). 

 

 Liquefaction - Liquefaction and seismically induced settlement typically occurs in loose 

granular soils and low-cohesive silt and clays (PI<12) with relatively shallow groundwater.  During 

an earthquake, ground shaking causes a rapid increase in the porewater pressure within the soil 

mass and a corresponding decrease in the soil’s effective stress, which can result in a sudden 

loss of soil bearing strength.  Highly plastic fine-grained soils are not generally susceptible to 

liquefaction.  Liquefaction potential has been found to be the greatest where the groundwater 

level is within a depth of 50 feet and loose fine sands occur within that depth.  The liquefaction 

potential decreases with increasing grain size and clay and gravel content, but increases as the 

ground acceleration and duration of shaking increases. 

 

 A detailed liquefaction analysis was not requested and is beyond the scope of our 

geotechnical study, however the site is not located within an area mapped by the state as being in 

a zone of required investigation for liquefaction potential (CGS, 2003).  Additionally, the 

Association of Bay Area Governments (ABAG) liquefaction hazard map (ABAG, 2007) indicates 

that the hazard for seismically-induced liquefaction at the site, for both the Monte Vista and San 

Andreas earthquake scenarios, is considered to be very low.  Our borings at the site encountered 

very stiff to hard clay and silt (fill) and hard silt (weathered mudstone bedrock).  Consequently, it is 
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our opinion that the potential for liquefaction is very low and is not a design constraint for this 

project. 

 

 Lurching and Shallow Ground Rupture – Evidence of active fault rupture was not observed 

within the explored areas of the site at the time of our subsurface exploration and no active 

faults are mapped as crossing the site.  The site is not within any State or County Earthquake 

Fault Hazard Zones (CDMG, 1974; CSC, 2002).  As such, the potential for ground rupture from 

faulting at the site is considered to be low. 

 

 Landsliding - In general, the subject site has a slight to steep slope toward the northeast.  

The locations of the proposed improvements are all within developed, relatively flat areas.  

There is a steep northeast-facing slope located between borings B-1 and B-2 and a gentle to 

moderate slope between B-2 and B-3.  The site is not within an area mapped by the state of 

California as within a Seismic Hazard Zone for landsliding (CGS, 2003).  A slope stability 

analysis was neither requested nor is a part of our scope of services presented herein. 

 

 Tsunamis and Seiches - Inundation by tsunamis (seismic or "tidal waves") or seiches 

("tidal waves" in confined bodies of water) are not considered to be a significant threat to the 

subject site due to the absence of proximal large bodies of water.  The potential for Tsunamis 

and Seiches at the subject site is considered to be very low. 
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4.0   CONCLUSIONS AND RECOMMENDATIONS 
 

Based on the results obtained from our exploration and analysis, the primary geotechnical 

hazard to the proposed site development is seismic shaking due to activity along nearby 

earthquake faults.  It is our opinion that the geotechnical constraints identified will not preclude 

the development of the proposed structures and that the site is suitable to receive the proposed 

improvements provided the recommendations presented in this report are incorporated into 

design and construction. 

 

Soil deposits, which consist generally of very stiff to hard clay and silt (fill and weathered 

bedrock) were encountered at the site in all of the boring locations to the maximum depth 

explored of about 30 feet below grade.  It is our opinion that the proposed structures can be 

supported by mat foundations excavated into the firm fill or native following proper site 

preparation as recommended herein. 

 

The proposed construction at the site should be performed in accordance with the following 

recommendations, the current edition of the State of California Building Code and local 

governmental standards which have jurisdiction over this project.  Our recommendations have 

been developed on the basis of the previously described project characteristics and subsurface 

conditions encountered.  If there are any changes in these project criteria, including project 

location on the site, a review should be made by PSI to determine if modifications to the 

recommendations are warranted. 

 

Once final design plans and specifications are available, a general review by PSI is recommended 

as a means to check that the evaluations made in preparation of this report are correct and that 

earthwork and foundation recommendations are properly interpreted and implemented. 

 

4.1   Site Preparation  

 

Prior to construction, the existing improvements, including all underground utilities, foundations 

and other below-grade construction in the areas of the proposed improvements should be 

located, and removed or relocated as necessary, with proper disposal of all associated debris.  

All soils disturbed by these operations should also be removed but may be stockpiled on-site for 

future use as engineered fill, if suitable. 

 

Based on our subsurface exploration and laboratory testing, it is our opinion the near-surface fill 

and native soils at the site are suitable for the support of the proposed improvements.  No 

overexcavation of foundation soils is expected.  Following excavation for the proposed 

foundations, and examination of the foundation subgrade soil by a PSI representative, the 

exposed soils should be scarified, moisture treated as needed and compacted to at least 90 

percent of the soil’s maximum dry density, per ASTM D-1557. 
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The bottom of any excavations should be sloped to allow for drainage of precipitation during 

construction in inclement weather, and protected as necessary.  The base of the foundation 

excavations and any areas to receive engineered fill should be examined by a representative of 

PSI to assess the suitability (firm and unyielding nature) of the exposed soils and to confirm that 

all unsuitable materials, including any remnants of the existing site improvements, have been 

removed. 

 

All backfill and engineered fill used to achieve final design grades should be placed in shallow 

lifts, moisture treated to slightly above optimum moisture content and compacted to at least 90 

percent relative compaction (per Section 4.2 below).  All grading operations should be 

performed in accordance with the requirements of the current CBC, and local governmental 

standards which have jurisdiction over this project. 

 

4.2   Engineered Fill  
 

We understand that the proposed construction will be primarily at or near existing site grades and 

that significant fills are not expected; however the following general fill recommendations are 

provided for your use.  Fill materials, including both on-site and import soil, should be free of 

organic or other deleterious materials and have a maximum particle size of 3 inches or less.  Fill 

beneath proposed structures should possess a low expansion potential (Expansion Index < 50).  

The on-site soils appear to be suitable for use as engineered fill.  If a silt or clay soil is used for 

engineered fill, close moisture content control will be required to achieve the recommended 

degree of compaction.  Engineered fill should be moisture conditioned and compacted to at least 

90 percent of the maximum dry density as determined by ASTM Designation D1557. 

  

Fill should be placed in maximum loose lifts of 12 inches and should be moisture conditioned and 

compacted at approximately 0 to 3 percent above the optimum moisture content.  Dependent 

upon the results of field compaction testing during grading, some modification to the maximum lift 

thickness may be necessary.  If water must be added, it should be uniformly applied and 

thoroughly mixed into the soil by disking or scarifying.  Each lift of compacted, engineered fill 

should be tested by a representative of the geotechnical engineer prior to placement of 

subsequent lifts.  The edges of compacted fill should extend 5 feet beyond the edges of 

improvements, where possible. 

 

We recommend that at the time of initial site stripping and grading, that PSI be retained to 

observe the subgrade conditions to verify that no potentially deleterious soils are present in the 

site fill soils encountered near the surface in our borings. 

 

4.3   Excavations  

 

Excavation and construction operations may expose the on-site soils to inclement weather 

conditions.  The stability of exposed soils will rapidly deteriorate due to precipitation or the 

action of heavy or repeated construction traffic.  Accordingly, foundation area excavations 
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should be adequately protected from the elements, and from the action of repetitive or heavy 

construction loading. 

 

4.3.1 Excavations/Slopes 

Temporary earth slopes may be cut near vertical to heights of 4 feet.  Excavations deeper than 

4 (to a maximum depth of 20 feet) may be cut vertically for the first 4 feet and then sloped back 

at 1:1 (horizontal to vertical) if constructed in fill and at an inclination no steeper than ½:1 within 

bedrock or shored for safety.  Excavations extending below a 1:1 (horizontal to vertical) plane 

extending down from any adjacent footings should be shored for safety. All excavations should 

be inspected by a representative of the geotechnical engineer during construction to allow any 

modifications to be made due to variation in the soil types. All work should be performed in 

accordance with Department of Labor Occupational Safety and Health Administration (OSHA) 

guidelines.  Job site safety is the responsibility of the project contractor. 

 

In Federal Register, Volume 54, No. 209 (October 1989), the United States Department of 

Labor, Occupational Safety and Health Administration (OSHA) amended its “Construction 

Standards for Excavations, 29 CFR, part 1926, subpart P”.  This document was issued to better 

insure the safety of personnel entering trenches or excavations.  It is mandated by this federal 

regulation that excavations, whether they be utility trenches, basement excavations, or footing 

excavations, be constructed in accordance with the current OSHA guidelines. 

 

The contractor is solely responsible for designing and constructing stable, temporary 

excavations and should shore, slope, or bench the sides of the excavations as required to 

maintain stability of both the excavation sides and bottom.  The contractor’s “responsible 

person”, as defined in 29 CFR Part 1926, should evaluate the soil exposed in the excavations 

as part of the contractor’s safety procedures.  In no case should slope height, slope inclination, 

or excavation depth, including utility trench excavation depth, exceed those specified in local, 

state, and federal state regulations. 

 

We are providing this information solely as a service to our client.  PSI does not assume 

responsibility for construction site safety or the contractor’s or other parties’ compliance with 

local, state, and federal safety or other regulations. 

 

4.3.2 Trench Backfill 

Except where extending perpendicular under proposed foundations, utility trenches should be 

constructed outside a 1:1 projection from the base-of-foundations. Trench excavations for utility 

lines, which extend under structural areas should be properly backfilled and compacted. 

 

Utilities should be bedded and backfilled with clean sand or approved granular soil to a depth of 

at least 1 foot over the pipe. This backfill should be uniformly watered and compacted to a firm 

condition for pipe support. All required trench backfill should be mechanically compacted in 

layers to at least 90% of maximum dry density based on ASTM D1557.  Flooding should not be 

permitted.   
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The remainder of the backfill shall be typical on-site soil or imported soil which should be placed 

in lifts not exceeding 8 inches in thickness, watered or aerated to 0 to 3 percent above the 

optimum moisture content, and mechanically compacted to at least 90 percent of maximum dry 

density (based on ASTM D1557). 

 

Some settlement of the backfill may be expected and any utilities within the trenches or 

concrete walks supported on the trench backfill should be designed to accept these differential 

movements.  

 

4.4   Foundation Support  
 

It is our opinion that mat foundations are suitable for support of the proposed structures.  

Following site preparation, the mat foundations should be founded at least 3 feet below lowest 

adjacent finished grade.  The mat foundation within the area underlain by the deeper existing fill 

(proposed KMDC free standing stack at B-1) can be designed for an allowable soil bearing 

pressure of 3,000 psi and a subgrade modulus of 150 pci.  For the other two areas, underlain 

by shallow weathered bedrock (KMDC ductwork support bent at B-2 and CCDC free standing 

stack at B-3) mat foundations can be designed for an allowable soil bearing pressure of 3,500 

psf and a subgrade modulus of 175 pci, provided the foundation is entirely underlain by 

weathered bedrock.  

 

Appropriate foundation reinforcement should be provided in accordance with the Structural 

Engineer's design.  The recommended allowable soil bearing pressure may be increased by ⅓ 

for short term wind and/or seismic loads. 

 

Lateral loads may be resisted by any rational method, which incorporates sliding friction and/or 

passive earth pressure.  The design may incorporate an allowable passive earth pressure of 

350 psf per foot of depth below a depth of 1 foot, provided that the footing concrete is poured 

tightly against firm soil.  This value may be increased by 350 psf for each additional foot of 

depth, to a maximum of 2,500 psf.  An allowable friction coefficient of 0.45 may be used at the 

concrete-soil interface.  No reductions are necessary when combining the frictional and passive 

resistance of the soils to determine the total lateral resistance. 

 

4.4.1 Foundation Construction Considerations 

Weathered bedrock was encountered within borings B-2 and B-3 at depths of about 3½ and 4 

feet below existing grades.  However, based on the penetration test data and observed friability 

of the rock samples collected, excavations into the on-site bedrock will likely not require special 

excavation equipment for the proposed mat foundations.  

 

The foundation excavations should be observed by a representative of PSI prior to steel or 

concrete placement to assess that the foundation materials are capable of supporting the 

design loads and are consistent with the materials discussed in this report.  Soft or loose soil 
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zones encountered at the bottom of the foundation excavations should be removed in 

accordance with Section 4.1, as directed by the geotechnical engineer. 

 

After opening, foundation excavations should be observed and concrete placed as quickly as 

possible to avoid exposure of the foundation bottoms to wetting and drying.  Surface run-off 

water should be drained away from the excavations and not be allowed to pond.  If possible, the 

foundation concrete should be placed during the same day the excavation is made. 

 

4.4.2 Settlement 

Based on the results of our field and laboratory testing, we estimate that the recommended mat 

foundations, designed and constructed as recommended herein will experience total static 

settlement of less than 1-inch.  The structural engineer should design the foundation and 

above-ground improvements to withstand the estimated settlement in accordance with 

applicable codes. 

 

4.5   Corrosivity 
 

Testing was performed on two representative soil samples to evaluate the corrosivity of the on-

site fill and native soils and the potential for attack on concrete and subsurface utility pipes, 

specifically cast iron and ductile iron.  The testing included pH, sulfate, chloride and electrical 

resistivity.  The results of the chemical analyses are as follows: 

 

Boring 
Number 

Sample Depth 
(feet) 

pH Resistivity 
(ohm-cm) 

Water Soluble 
Sulfates (ppm) 

Water Soluble 
Chlorides (ppm) 

B-1 (fill) 2.5 --- --- 116 4.8 

B-2 
(bulk native) 

1 to 5 11.9 670 22.4 4.5 

 

 Note: --- indicates not tested 

 

Concrete mix design should follow the minimum requirements of the California Building Code.  

Laboratory testing of selected soil samples indicates the on-site soils have a low degree of 

corrosivity with respect to concrete.  For preliminary design purposes, it is our opinion that the 

use of Type II cement is suitable for concrete in contact with on-site soils.  Final concrete mix 

design should be evaluated after sulfate tests have been performed on the actual subgrade 

material. 

 

Corrosivity testing was also performed to determine whether the on-site native soils have the 

potential to attack subsurface utility pipes.  Based on the resistivity test results, the soils are 

characterized as being corrosive to cast iron or ductile iron piping (NACE, 1984).  PSI does not 

practice in the field of corrosion engineering.  We suggest that a qualified corrosion engineer be 

consulted to determine if special corrosion protection is warranted.  Testing for corrosivity of 

any fill soils should be conducted after site grading. 
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4.6   Drainage Considerations  
 

Water should not be allowed to collect in the foundation excavations or on prepared subgrades 

of the construction area either during or after construction.  Positive site drainage away from 

excavation areas should be established to minimize the flow of surface runoff or rain water into 

the excavations.  Undercut or excavated areas should be sloped toward one corner to facilitate 

removal of any collected rainwater or surface runoff.  The on-site soils may be susceptible to 

erosion.  The contractor should exercise care in creating drainage paths for water during the 

construction phase of the project. 

 

Following construction, water should not be allowed to pond adjacent to the foundations or 

adjacent to concrete flatwork.  Positive site drainage of the finish grade should be provided to 

reduce infiltration of surface water around the perimeter of foundations for the proposed 

improvements.  The grades should be sloped and surface drainage should be collected and 

discharged to an acceptable location away from the proposed site improvements. 

 

4.7   Retaining Walls  

 

Retaining walls are not expected to be needed for the proposed development, however based 

on the soil conditions encountered, the following general recommendations are provided for 

your use.  It is our opinion that retaining walls can be supported by conventional shallow 

continuous (strip) footings bearing in suitable bearing native bedrock or existing very stiff to 

hard fill soil.  A net allowable bearing pressure of 3,000 psf may be used for the design, 

provided the retaining wall footings extend to a minimum depth of 24 inches below lowest 

adjacent finished grade.  The project structural engineer should determine minimum footing 

widths, depth and reinforcement requirements. 

 

The lateral earth pressures presented in the following table should be used for the design of 

retaining walls backfilled with suitable very low expansive import granular soils. 

  

Table of Equivalent Fluid Weight (pcf) 

Wall Type Level Backfill 2:1 Sloped Backfill (Ascending) 

Active 30 55 

At-Rest (fixed at top) 50 70 

Passive 350 225 

 

The above values assume backfill soils will have a very low expansion potential and free-

draining condition.  If conditions other than those covered herein are anticipated, the 

geotechnical engineer should provide the equivalent fluid pressures on an individual basis. 

 

Retaining walls should include a positive drainage system.  A typical wall drain consists of a 

minimum 4 inch diameter rigid perforated pipe surrounded by ¾-inch crushed rock and wrapped 

in a non-woven geotextile fabric (consisting of Mirafi 140N or approved equivalent).  This system 

typically is installed directly on top of the retaining wall footing on the retained soil side of the wall.  
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Perforations in the drain pipe should be placed facing down.  The gravel pack around the pipe 

should be brought up to within one foot of the soil surface.  The subsurface drainage system 

should be tied to the storm drainage system, allowed to daylight down slope, or collected in a 

sump and pumped out.  Cleanouts should be installed at regular intervals and at each bend of 

the drainage pipe. 

 

Retaining wall backfill should consist of approved granular material.  This fill material should be 

compacted to at least 90 percent of the maximum dry density (as determined by ASTM D1557).  

Flooding or jetting of the backfill should not be permitted.  Granular backfill should be capped 

with relatively impervious fill to seal the backfill and reduce the potential for saturation. 

 

Cantilever walls subject to uniform surcharge loads should be designed for an additional 

uniform lateral pressure equal to one-third the anticipated surcharge pressure (active 

conditions).  It should be noted that the use of heavy compaction equipment in close proximity 

to retaining structures can result in wall pressures exceeding design values and corresponding 

wall movement greater than normally associated with the development of active conditions.  In 

this regard, the contractor should take appropriate precautions during the backfill placement. 

 

Lateral soil resistance developed against lateral structural movement should be calculated in 

accordance with the recommendations in the shallow foundations section herein. 

 

4.8   Construction Monitoring  

 

It is recommended that PSI be retained to examine and identify soil exposures created during 

project construction in order to document that soil conditions are as anticipated.  We further 

recommend that any engineered fills be continuously observed and tested by our representative 

in order to evaluate the thoroughness and uniformity of their compaction.  If possible, samples 

of fill materials should be submitted to our laboratory for evaluation prior to placement of fills on 

site.  Costs for the recommended observations during construction are beyond the scope of this 

current consultation. 
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5.0   GENERAL 
 
Our conclusions and recommendations described in this report are subject to the following 

general conditions: 

 

5.1   Use of Report  
 

This report is for the exclusive use of the Lehigh Southwest Cement Company and their 

representatives to use for the design of the proposed structures described herein and 

preparation of construction documents.  The data, analyses, and recommendations may not be 

appropriate for other structures or purposes.  We recommend that parties contemplating other 

structures or purposes contact us.  In the absence of our written approval, we make no 

representation and assume no responsibility to other parties regarding this report. 

 

After the plans and specifications are more complete, the geotechnical engineer should be 

retained and provided the opportunity to review the final design plans and specifications to 

check that our engineering recommendations have been properly incorporated into the design 

documents. 

 

5.2   Limitations 
 
The recommendations contained in this report are based on the available subsurface 

information obtained by PSI, and design details furnished for the proposed project.  If there are 

any revisions to the plans for this project, or if deviations from the subsurface conditions noted 

in this report are encountered during construction, PSI should be notified immediately to 

determine if changes in the foundation recommendations are required.  If PSI is not retained to 

perform these functions, PSI will not be responsible for the impact of those conditions on the 

project. 

 

Services performed by PSI for this project have been conducted with that level of care and skill 

ordinarily exercised by members of the profession currently practicing in this area.  No 

warranty, expressed or implied, is made. 
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LABORATORY TEST RESULTS 
 

 Laboratory tests were performed on representative soil samples to determine their 
relative engineering properties.  Tests were performed in general accordance with test methods 
of the American Society for Testing Materials or other accepted standards.  The following 
presents a brief description of the various test methods used. 
 
 Classification - Soils were classified visually according to the Unified Soil Classification 
System. Visual classifications were supplemented by laboratory testing of selected samples in 
general accordance with ASTM D2487.  The soil classifications are shown on the exploration 
logs in Appendix A. 
 
 In-Situ Moisture/Density - The in-place moisture content and dry unit weight of selected 
samples were determined using relatively undisturbed samples from the linear rings of a 2.38 
inch I.D. modified California Sampler.  The moisture content of representative SPT samples 
was also determined.  The dry unit weight and moisture contents are shown on the boring logs. 
 
 Unconfined Compression – The unconfined compressive strength of representative 
cohesive samples was determined in general conformance with ASTM D-2166-06.  The results 
of these tests are summarized on the boring logs. 
 
 Atterberg Limits – The liquid limit, plastic limit, and plasticity index of selected 
representative samples were determined in accordance with ASTM D4318.  The liquid limit and 
plastic limit are shown on the boring logs. 

 
 Consolidation – The gradual reduction in volume of a soil mass resulting from an 
increase in compressive stress was measured to determine the consolidation properties of 
selected samples.  The specimen is literally confined in a ring in accordance with ASTM 
D-2435.  The results of these tests are provided below in this appendix. 

 
 Soil Sulfate / Chloride Test – In order to estimate the concrete degradation potential of 
soils, the soluble sulfate and chloride content of a representative sample of the on-site soil, 
provided in the text of this report, was determined in accordance with EPA Test Method 300.0. 
 
 pH (Potential of Hydrogen) – The measure of acidity or alkalinity of a material is referred 
to as the pH factor, which increases with alkalinity and decreases with acidity.  The corrosivity 
potential of iron increases with low pH (4-5), while the corrosivity potential of copper increases 
with high pH (10-11).  The pH value of a representative sample of the on-site soil, provided in 
the text of this report, was determined in accordance with EPA Test Method 9045B. 
  
 Resistivity – The electrical resistivity of a soil is a measure of its resistance to electrical 
current flow.  Corrosion of buried ferrous metals is an electrochemical process which is related 
to the flow of electrical current from the metal to the soil.  Lower electrical resistivity (higher 
currents) result from higher moisture and chemical contents in the soil.  Resistivity is minimal 
when the soil is saturated.  The resistivity of a representative sample of the on-site soil, 
provided in the text of this report, was determined in accordance with AASHTO Test Method 
T 288-91. 
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Professional Service Industries • 4703 Tidewater Ave., Ste. B • Oakland, CA 94601 • Phone 510.434.9200 • Fax 510.434.7676 

December 18, 2013 

 

 

 

Mr. Frank Tedesco 

Senior Project Engineer 

Lehigh Southwest Cement Company 

7660 Imperial Way 

Allentown, Pennsylvania 18195 

 

Subject: Addendum No. 1 to Geotechnical Engineering Services Report 

Revised Foundation Recommendations 

Proposed Lehigh Quarry Kiln Mill Dust Collector Exhaust Stack 

24001 Stevens Creek Road 

Cupertino, Santa Clara County, California 

PSI Project No. 575-595-1 

 

Reference: Geotechnical Engineering Services, Kiln/Mill and Cooler Vent Filter 

Modernization, Lehigh Southwest Cement Company, 24001 Stevens Creek 

Road, Cupertino, California, PSI Project No. 575-372-1, January 6, 2012. 

 

Mr. Tedesco: 

 

As requested by you, PSI has completed this Addendum No. 1 to PSI’s referenced 

Geotechnical Engineering Services report at the subject site (refer to Figure 1, Site Location 

Map).  This addendum was issued in response to an increase in the expected structural loading 

for the proposed Kiln Mill Dust Collector (KMDC) exhaust stack and to the proposed additional 

improvements for the project.  A supplementary subsurface exploration program was conducted 

to provide the information required.  A written authorization for PSI’s services was provided by 

your office on July 19, 2013 (Lehigh PO 4500537570). 

 

Previous Study 

In PSI’s previous geotechnical study for the project the proposed KMDC exhaust stack was 

expected to be approximately 12 feet in diameter and 230 feet in height.  The referenced 

geotechnical report (PSI, 2012) included one soil boring in the proposed exhaust stack location 

and included recommendations for a mat foundation to support the stack with an allowable soil 

bearing pressure of 3,000 psi and a subgrade modulus of 150 pci. 

 

Project Information 

Based on information and preliminary plans provided by you (LVTA, 2013), PSI understands 

that the planned construction has changed; the current plans include the construction of a 15-

foot diameter stack, 295 feet in height.  The anticipated structural loads will require drilled pier 

foundations. Additionally, we understand that additional proposed improvements including truss 

supports for the proposed ductwork that span the baghouse and duct support tower will also be 

involved.  On the north side of the baghouse there is an approximately 5- to 10-foot wide 
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relatively level area followed by an approximate 45-degree slope leading down to the top of a 

15-foot tall concrete retaining wall. The approximate locations of the proposed improvements 

are shown on Figure 2, Site Plan and Boring Location Map.  The proposed improvements are 

considered to be outside of the County Landslide Hazard Zone, as approximately presented on 

Figure 3. 

 

The following design structural loads for individual piers are provided by the structural engineer: 

 

 ASD Values: 

• Maximum Tension: 287.2 kips/pier 

• Maximum Compression: 428.2 kips/pier 

• Shear: 8.8 kips/pier 

 

 LFRD Values: 

• Maximum Tension: 407.2 kips/pier 

• Maximum Compression: 591.6 kips/pier 

 

Drilled shaft foundations have been proposed for the kiln stack and shallow isolated or strip 

footings for the truss and support tower foundations. 

 

Based on a review of the provided information, it appears that final grades will be close to 

existing grades.  We understand that that cuts and fills will be less than approximately 2 feet.  

Should any of the above information or project understanding be inconsistent with the planned 

construction, PSI requests that you contact us immediately to allow us to make any necessary 

modifications to our recommendations. 

 

Purpose and Scope of Services 

The purpose of our supplemental geotechnical services was to review the provided information 

and perform field exploration and laboratory testing to allow PSI to provide foundation design 

recommendations for the proposed Kiln/Mill stack and ductwork.  PSI performed the following 

scope of services: 

 

• Marked boring locations and contacted Underground Service Alert (USA) a minimum of 

48 hours prior to beginning work to locate any potential buried public utilities (USA Ticket 

No. 302585) and coordinated with a private utility location service (contracted by Lehigh) 

to check the proposed boring locations for existing private underground utilities.  

Additionally, PSI obtained a drilling permit for the deep boring (B-1) from the Santa Clara 

Valley Water District (SCVWD). 

 

• Provided drilling equipment and crew to drill 2 standard penetration test (SPT) soil 

borings (B-1 and B-2) in order to evaluate the subsurface conditions in areas of the 

proposed construction at the project site. 

 

• Performed field and laboratory classification and testing of select representative samples 

to evaluate the characteristics of the encountered earth materials. 
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• Prepared this letter report which presents the results of our field exploration as well as 

our opinions and recommendations pertaining to the proposed foundations. 

 

Our evaluation was performed in general accordance with the scope of work outlined in our 

proposal number 575-98453 dated June 18, 2013, with the second boring (B-2) in the ductwork 

truss support foundation area added per your e-mailed authorization of August 13, 2013.  This 

report should be considered an addendum to our original report. 

 

Subsurface Exploration 

In order to evaluate soil conditions at the site, PSI advanced two soil borings with a truck-

mounted BK-81 drill rig, using hollow-stem auger methods, operated by V&W Drilling of 

Stockton, California.  Boring B-1 was advanced in the area of the proposed KMDC free-standing 

exhaust stack to a depth of about 60 feet below the ground surface (bgs), while B-2 was 

advanced in the area of one of the proposed ductwork truss support foundations to a depth of 

about 20 feet bgs. 

 

During the sampling procedure, Standard Penetration Tests (SPT) were performed by driving a 

2-inch, outer diameter (O.D.) split-spoon (SS) sampler into the undisturbed formation located at 

the bottom of the advanced borehole with repeated blows of a 140-pound auto-hammer falling a 

vertical distance of 30 inches.  Relatively undisturbed samples were obtained utilizing a 3-inch 

O.D. California split-spoon sampler.  The number of blows required to drive the sampler the last 

12 inches of an 18-inch penetration depth is a measure of the soil consistency (see attached 

Logs of Borings).  The blow count obtained from the California sampler should be reduced by 

approximately ⅓ to obtain a rough correlation to SPT blow counts (N-value).  Samples were 

identified in the field, placed in sealed containers and transported to the laboratory for further 

classification and testing. 

 

At the completion of drilling, boring B-1 was backfilled to the surface with cement grout in 

accordance with SCVWD permit requirements and B-2 was backfilled to the surface with soil 

cuttings and topped with concrete to match the existing surface grade.  Locations of the soil 

borings, as well as the proposed improvements, are shown on Figure 2.  Logs of the soil borings 

are presented as attachments to this report. 

 

Subsurface Conditions 

The area of the proposed KMDC stack at boring B-1 is underlain by about 7 feet of existing fill, 

consisting of about 4½ feet of gravelly sand (SW) and 2½ feet of sandy clay (CL).  Native clayey 

sand (SC) and silt (ML) were encountered below the fill to a depth of about 13 feet bgs, with 

weathered bedrock encountered from 13 feet to the total depth explored of about 60 feet.  This 

is in general agreement with the subsurface materials encountered at the exploration (previous 

B-1) performed for the referenced study (PSI, 2012). 

 

The other area explored (ductwork truss support at B-2) was underlain by about 9½ feet of fill, 

consisting of sandy silt (ML) and silty sand (SM).  Native clayey silt (ML) and sand (SW) were 

encountered below the fill to a depth of about 17½ feet bgs, with weathered bedrock 

encountered from 17½ feet to the total depth explored of about 20 feet.   

 



Lehigh Southwest Cement Company December 18, 2013 
Kiln Exhaust Stack – Cupertino, California Page 4 of 9 

 
 

 

The consistency of the silts and clays encountered were hard, while the sands encountered 

were very dense in terms of the standard penetration tests performed. 

 

The above subsurface description is of a generalized nature to highlight the major subsurface 

stratification features and material characteristics.  The boring logs, included as attachments to 

this report, should be reviewed for specific information at individual boring locations.  These 

records include soil descriptions, stratification, penetration resistance, locations of the samples 

and laboratory test data.  The stratification shown on the boring logs represents the conditions 

only at the actual boring locations at the time of our exploration.  Variations may occur and 

should be expected between boring locations.  The stratification that represents the 

approximate boundary between subsurface materials and the actual transition may be gradual.  

The samples that were not altered by laboratory testing will be retained for 60 days from the 

date of this report and will then be discarded. 

 

Supplemental Foundation Recommendations 

Based on our referenced and current geotechnical study and on our discussions with the project 

structural engineer, the following supplemental foundation recommendations are made for the 

proposed improvements, as requested; 

 

Ductwork Truss; Shallow Continuous and Isolated Concrete Footing Foundation 

It is our opinion that conventional continuous and isolated spread footings are suitable for the 

support of the proposed ductwork supports.  All footings should be supported by the on-site firm 

bearing fill or native earth materials, as determined by a PSI representative.  Isolated spread 

footings should be at least 24 inches wide and supported at a depth of 24 inches below the 

lowest adjacent grade.  Footings with the above recommended minimum dimensions may be 

designed for an allowable bearing pressure of 3,000 psf and a modulus of subgrade reaction of 

150 pci.  The allowable soil bearing pressure may be increased by one-third for loads of short 

duration, including wind and seismic forces. 

 

Appropriate foundation reinforcement should be provided in accordance with the Structural 

Engineer’s design. 

 

Horizontal loads acting on shallow foundations are resisted by friction along the foundation base 

and by passive pressure against the footing face, which is perpendicular to the line of applied 

force.  The coefficient of friction between the base of the footing and the subgrade soils may be 

assumed to be 0.45.  A passive soil resistance equal to a uniform pressure of 300 psf may be 

used for compacted soil or firm native soil against the face of the footing (assuming a level 

ground surface) or 15 feet between the edge of embedded footing and face of slope. 

 

Structural Setback - This setback requirement applies to the footings on the north side of the 

baghouse, near the top of the steep north-facing slope.  We recommend a minimum horizontal 

setback distance 15 feet from the face of descending slopes and retaining walls for all structural 

footings and settlement-sensitive structures.  This distance is measured from the outside bottom 

edge of the footing, horizontally to a projected 1H:1V line from the bottom of the retaining wall. 

Please note that the soils within the structural setback area possess poor lateral stability, and 



Lehigh Southwest Cement Company December 18, 2013 
Kiln Exhaust Stack – Cupertino, California Page 5 of 9 

 
 

 

improvements constructed within this setback area may be subject to lateral movement and/or 

differential settlement.  The figure below illustrates the setback as described above. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Based on the location of the proposed truss footings on the north side of the baghouse and the 

limited space between the edge of the baghouse and the adjacent slope, it may be advisable to 

construct end bearing drilled piers instead of deeply imbedded isolated footings. 

 

Free-Standing KMDC Exhaust Stack - Drilled Pier Foundation 

The proposed free-standing exhaust stack structure may be supported on drilled, straight-shaft 

cast-in-place reinforced concrete piers embedded in weathered bedrock.   The piers should 

have a minimum spacing of three pier diameters, center to center.  Construction should be 

conducted in general accordance with guidelines below. 

 

Vertical Load Resistance – We recommend that each of the eight (8) drilled piers used for the 

Exhaust Stack support be designed with a minimum 30 inches in diameter and be embedded at 

least 48 feet below the existing grade.  The minimum diameter and embedment are required for 

settlement control purposes. 

 

An allowable skin friction value of up to 1,600 psf in the top 13 feet; and 2,000 psf below 13 feet 

may be used in design of the piers.  This skin friction value was estimated using a factor of 

safety of 2.  Based on subsurface conditions encountered in our field exploration, the top seven 

feet of materials consist of fill materials. We recommend that the compressive and uplift skin 

friction of the upper 7 feet be ignored.  

 

We recommend that the end bearing capacity of the piers be ignored unless the bottom of piers 

can be cleaned and verified that a firm and unyielding base is established.  If properly cleaned 

and verified, an allowable end bearing pressure of 10,000 psf can be used in design, which 

included a factor of safety of 3. The dead weight of the concrete within the CIDH pile and up to 

 

 

 

1H 

1V Retaining 
Wall 

Slope 

Footing  
Embedded 
Below This 

Line 

Embedded 
Footing 

 
Setback 



Lehigh Southwest Cement Company December 18, 2013 
Kiln Exhaust Stack – Cupertino, California Page 6 of 9 

 
 

 

two-thirds of the allowable skin friction may also be used in determining the uplift resistance.  

The allowable skin friction value may be increased by one-third for loads of short duration, 

including wind and seismic forces. 

 

The steel reinforcement and other aspects of the pier design should ultimately be determined by 

the structural engineer based on the structural requirements.  It should also be noted that these 

bearing capacities are based on an allowable settlement of one inch.  Drilled pier embedment 

should be determined based on the recommendations contained herein and the structural 

engineer's analysis, in accordance with the pier type/dimension, calculated live/dead loads, and 

predicted overturning moment. 

 

Lateral Load Resistance - A drilled, cast-in-place, reinforced concrete pier should be embedded 

sufficiently to resist the combination of shear and axial loads, and overturning moments.  Lateral 

loads may be resisted by any method that incorporates lateral earth pressure and/or horizontal 

subgrade reaction.  The design may incorporate a passive earth pressure of 500 psf/ft if the pier 

concrete is poured tightly against relatively undisturbed native earth materials.  The maximum 

passive resistance should not exceed 7,000 psf.  The passive resistance of the top one foot of 

the drilled pier should be ignored.  The passive earth pressure below a depth of one foot can be 

applied to a width of two times the design drilled pier diameter.  The passive resistance value 

may be increased by one-third (1/3) when subject to transient loading conditions such as 

seismic impact or wind load. We recommend that PSI be provided with the design lateral load 

and bending moment when they become available, such that the behavior of the laterally-loaded 

piers can be checked and pier design recommendations verified.  

 

Settlement - The recommended 30-inch-diameter, 48-foot-long piers were evaluated for total 

and differential settlements using computer program Shaft (2012, Ensoft, Inc.). The required 

compressive capacity was estimated based on skin friction.  A factor of safety of 2 was included 

in the skin friction calculation.  For piers constructed as described above and subjected to the 

anticipated design loads, we estimate total settlement to be on the order of ½-inch or less, and a 

differential settlement on the order of ¼-inch or less over the span of the pile cap. 

 
We understand that the structural engineer will design the required concrete strength and 

reinforcement steel to accommodate anticipated stresses due to axial and lateral loads and the 

bending moments. 

 

If the pier spacing (center to center) is greater than three times the pier diameter as currently 

planned, no reduction for group effect is considered necessary for the design axial compressive 

capacities of the piers.  However, if the piers are spaced closer than three times the pier 

diameter, the group action effect on axial capacities should be considered, and the settlements 

re-evaluated.   

 

Installation Considerations and Requirements 

Due to the presence of weathered bedrock, slow drilling and equipment wearing should be 

expected.  Potential cave-ins below a depth of approximately 50 feet (where groundwater was 

encountered) should be expected.  The contractor should be prepared to cope with cave-ins 

either using casings or bentonite drilling mud, or other means and methods to be proposed by 
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the contractor.  Contractor’s proposed drilling equipment and method should be submitted to 

PSI for review at least ten working days before the commencement of drilling.  

 

Proper quality and construction control during the installation is critical for performance of the 

drilled piers.  The following are minimum requirements for proper installation of drilled piers: 

 

• A qualified, on-site geotechnical engineer or geologist should observe the excavation for 
possible anomalies, unexpected localized unstable conditions, subsurface obstructions, 
or cave-ins throughout drilled pier installation until concrete placement is completed. 
 

• Minimal cave-ins or sloughing are not expected for drilled piers that are 40 feet or 
shorter, except for the top seven (7) feet where gravelly sand [Fill] was encountered. 
Casing may be required in the top 7 feet. 
 

• Cave-ins and sloughing will likely be encountered below a depth of approximately 50 
feet (or shallower) where groundwater was encountered during PSI’s field investigation.  
Capability to prevent cave-ins during excavation should be made available at the project 
site.     

 

• Structural stability of the reinforcement cage should be maintained during the concrete 
placement.  Spacers between steel reinforcement and the walls of the drilled hole should 
be provided. 

 

• Concrete must be placed with tremie pipes starting from the bottom of the drilled hole.  
The top of concrete should be maintained at least 5 feet above tip of pipe. 
 

• Pulling casing (if needed) with insufficient concrete inside should not be allowed.  A 
minimum of 5 feet of concrete should be maintained above the bottom of the casing 
during casing withdrawal. 

 

• No adjacent holes should be drilled of the cast-in-place piers until the concrete has 
reached its initial set.  Drilled holes should not be left open overnight. 

 

General Comments Regarding Construction Observations 

The foundation excavations for the drilled piers and the duct truss foundations should be 

continuously observed by a representative of PSI prior to steel or concrete placement.  Our 

geotechnical engineering personnel should confirm proper diameter, width, depth and cleaning, 

and should also confirm the nature of the materials encountered in the foundation excavations.  

Soft or loose soil zones encountered at the bottom of the foundation excavations should be 

removed as directed by the geotechnical engineer.  Concrete placement should be continuously 

observed to confirm that it meets requirements.  A quality control report should be submitted on 

each of the piers, verifying that details of pier construction have been observed. 
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The recommendations contained in this report are based on review of our referenced 
geotechnical study and information provided by the project engineer. If there are any revisions 
to the plans for this project, or if deviations from the subsurface conditions noted in our 
referenced report are encountered during construction, PSI should be notified immediately to 
determine if changes in our recommendations are required. If PSI is not retained to perform 
these functions, PSI will not be responsible for the impact of those conditions on the project. 

Services performed by the geotechnical engineer for this project have been conducted with that 
level of care and skill ordinarily exercised by members of the profession currently practicing in 
this area. No warranty, expressed or implied, is made. 

Should you have any questions after reviewing this letter or require anything further, please 
contact the undersigned at your convenience. 

Respectfully submitted, 

PROFESSIONAL SERVICE INDUSTRIES, INC. 

Brand rfield, PG • 
Project Geologist 
PG No 6986 

~ 
,,.~ 

Attachments: 
(:" 0 

Figure 1 -
Figure 2 - Site Plan and Boring Location Map 
Figure 3 - Site Location and Landslide Hazard Zone 
Logs of Borings B-1 and B-2 
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Collector (KMDC), Proposed Option C11,” Preliminary Plans, 7 pgs., Sheets GA1100 - 

GA1106, Project No 56546. 
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LEHIGH PERMANENTE PLANT
Cupertino, CA



001_LOCATION

Existing Condition

After Cooler and Kiln Stacks

KILN STACK

Oaks Shopping Center, Stevens Creek Blvd & Mary Ave



002_LOCATION

Existing Condition

After Cooler and Kiln Stacks

KILN STACK

Parking Structure at De Anza College



003_LOCATION

Existing Condition

After Cooler and Kiln Stacks

KILN STACK

Stevens Creek Blvd & Cupertino Rd



004_LOCATION

Existing Condition

After Cooler and Kiln Stacks

KILN STACK

COOLER  
STACK

Cristo Rey Dr & Cristo Rey Pl



005_LOCATION

Existing Condition

After Cooler and Kiln Stacks

KILN STACK

COOLER  
STACK

Pedestrian Bridge on CA-85 at The Dalles Ave



006_LOCATION

Existing Condition

After Cooler and Kiln Stacks

KILN STACK

The Don Burnett Bicycle Pedestrian Bridge on I-280



007_LOCATION

Existing Condition

After Cooler and Kiln Stacks 

NOT VISIBLE FROM  
THIS VANTAGE POINT

Lindy Lane



008_LOCATION

Existing Condition

After Cooler and Kiln Stacks 

NOT VISIBLE FROM  
THIS VANTAGE POINT

Montebello Rd



009_LOCATION

Existing Condition

After Cooler and Kiln Stacks 

NOT VISIBLE FROM  
THIS VANTAGE POINT

Intersection of Foothill Blvd & Voss Ave



010_LOCATION

Existing Condition

After Cooler and Kiln Stacks 

KILN STACK

COOLER  
STACK

Gate of Heaven Cemetery, Canyon Oak Way



SANTA CLARA COUNTY PLANNING DEVELOPMENT APPLICATION
PROPERTY OWNER’S NAME Phone Email

Mailing Address City Zip  

APPLICANT OR APPELLANT NAME Phone Email

Mailing Address City Zip 

ADDRESS OF SUBJECT PROPERTY: APN:

EXISTING USE OF PROPERTY: ACCESS RESTRICTIONS (gate, dog, etc.): 

The ACKNOWLEDGEMENTS AND AGREEMENTS FORM on the reverse side of this application must be completed and signed by the property owner(s). 

FOR DEPARTMENT USE ONLY

FILE NUMBER: –

PROJECT DESCRIPTION:

APPLICATION TYPES FEE(S) COMMENTS / SUBMITTAL MATERIALS
Architecture and Site Approval / ASX
Building Site Approval / BA (Urban / Rural)
Certificate of Compliance
Design Review / DRX
CEQA (EA / Cat Ex / Prior CEQA / EIR)
Compatible Use Determination (WA / OSE)
Geologic Report / Letter
Grading Approval / Abatement
Lot Line Adjustment / Lot Merger
Pre-Screening
Special Permit
Subdivision
Use Permit
Variance
Other

TOTAL FEES

Prefer correspondence:  Email
Mail

Coordinates:  X Y   
Zoning: 
General Plan: 
Parcel Size:  

Application fees are not refundable. USA  /  SOI
WA  / OSE / HCP
Supervisorial Dist:
Previous Files:

Submittal reviewed
and received by:  
Date:

Prefer correspondence:  Email
Mail

Lehigh Southwest Cement Company (925) 244-6509 marcelo.barajas@hanson.biz

■

12667 Alcosta Blvd. Suite 400 San Ramon 94583

Marcelo Barajas (925) 244-6509 marcelo.barajas@hanson.biz

■

12667 Alcosta Blvd. Suite 400 San Ramon 94583

24001 Stevens Creek Blvd. 351-10-005

Cement Plant Gated Access



ACKNOWLEDGEMENTS AND AGREEMENTS

FILE NUMBER: –

I. INDEMNITY
Applies to all Planning applications. 

As it relates to the above referenced application, pursuant to County of Santa Clara Ordinance Code Section A33-6, except where 
otherwise expressly prohibited by state or federal law, I hereby agree to defend, indemnify and hold harmless the County and its 
officers, agents, employees, boards and commissions from any claim, action or proceeding brought by any person or entity other
than the applicant (“third party”) against the County or its officers, agents, employees, boards and commissions that arises from or 
is in any way related to the approval of this application, including but not limited to claims, actions or proceedings to attack, set 
aside, void or annul the approval. If a third party claim, action or proceeding is filed, the County will promptly notify the applicant 
of the claim, action or proceeding and will cooperate fully  in the defense.  Notwithstanding the above, the County has the right to 
participate in the defense of any claim, action or proceeding provided the County bears its own costs and attorney fees directly 
associated with such participation and defend the action in good faith.  The applicant will not be required to pay or perform any 
settlement unless the applicant agrees to the settlement.

II. FEES
Applies to hourly billable application types.  Refer to Department of Planning and Development fee schedule. 

a. I/We the Owner(s) of the subject property, understand that my/our application requires payment of a minimum non-refundable 
fee, plus additional funds when staff hours devoted to the application exhaust the initial payment.  Staff hours are billed at the 
hourly rate in effect at the time the staff hours are accrued.

b. Typical tasks charged to an application include, but are not limited to, the following: intake and distribution of application, 
staff review of plans and other relevant materials; correspondence; discussions/ meetings with owner, applicant and/or other 
interested parties; visits to the project site by authorized agency staff; file maintenance; environmental assessment; staff 
report preparation; agenda and meeting preparation; meeting attendance; presentations to boards, commissions, and 
community groups; contract administration. 

c. The minimum nonrefundable fees for development applications are based on staff billing rates and staff hours needed to 
process a typical application.  Staff hours may exceed a base application fee (requiring additional billing) due to project 
complexity and public interest on a project.  This could include the need to review technical reports, conduct several 
meetings with the owner / applicant, and respond to public inquiries.

d. Invoiced fees are due within 30 days of the date on the billing letter. Fees not paid within 30 days are considered late and 
are subject to collection at the expense of the Owner. While such fees are outstanding, the Planning Office reserves the 
right to cease all work on a project until said fees are paid in full.

e. Any fees not paid within 45 days of invoicing shall be subject to interest charged at a rate equal to that earned by the County 
Treasury investment pool for that period.

f. The owner and applicant are encouraged to periodically check on the status of their projects and fees.  Questions regarding 
the status of hours charged to an application may be addressed to the planner assigned to the project.

g. For more information on Planning Office application fees and how they are calculated, visit the County Planning Office web
site at www.sccplanning.org.

III. APPLICATION AUTHORIZATION AND AGREEMENT TO PAY

I (We), the Owner(s) of the subject property, hereby authorize(s) the filing of this application and on-site visit by authorized staff.  
In addition I (We) acknowledge and understand the information above related to fees and agree to pay all application fees.  I (We) 
certify and accept the terms and conditions as described above.  

OWNER’S NAME(S) (Please Print)

OWNER’S SIGNATURE(S)  DATE

Revised 3/18/2013 Santa Clara County Planning Office

Lehigh Southwest Cement Company



HAZARDOUS WASTE AND SUBSTANCE
 SITES LIST QUESTIONNAIRE

(AB 3750 - Cortese Bill)
TO BE FILLED OUT AT COUNTER UPON SUBMITTAL OF APPLICATION

Applicant Name:                                                                                              APN(s):                                                       

Is the proposed development property listed in the Office of

Planning and Research Hazardous Waste and Substance Sites List? Yes                  No

If “yes,” complete the following:

Site:                                                                    Page:                                               

Address:                                                                           

                                                                   

I certify that I have reviewed the Hazardous Waste and Substance Sites List, dated                                              ,

and, to the best of my knowledge, the above information is correct.

Signature:                                                                                                         Date:                                                           

Lehigh Southwest Cement Company 351-10-005

current online list - Jan 10,2014
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