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PRESENT LAND USE/ZONING/GENERAL PLAN USE DESIGNATION: 


The portion of the Project site in Oakland is designated Hillside Residential in the Oakland General Plan, and is zoned as One Family 
Residential Zone (R-30). The portion of the Project site in Berkeley is designated Low Density Residential in the Berkeley General 
Plan and is zoned as Single Family Residential Zone (R-1H). 


PROJECT DESCRIPTION (please use a separate page if necessary) 


The proposed Project would legalize and permit the Bentley School’s existing day-to-day operations, which are currently in violation 
of the Major Conditional Use Permit (CUP) granted by the Oakland City Council in 1969. The new Major CUP would reflect existing 
(or current) conditions by permitting a maximum enrollment of 360 students (approximately eight more students than enrolled during 
the 2007/2008 school year), expanded hours of operation for a variety of school activities, and a limited number of weekend, evening 
and summer events. The new Major CUP would also permit a maximum of 62 employees at the school, which also reflects existing 
conditions. In addition, the Project includes a comprehensive busing, carpooling, parking, traffic, and circulation plan, and emergency 
evacuation program, which have been implemented at Bentley School. The new CUP would not permit any construction or physical 
alterations to the campus and would not result in any physical impacts. 
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I. INTRODUCTION 


A.   PURPOSE OF THE EIR 
This report describes the environmental consequences of the Bentley School Major Conditional Use 
Permit (Project), which seeks to legalize existing conditions at the school site and allow for a 
maximum enrollment of up to 360 students. The Project is a code enforcement issue and is considered 
an “existing facility” under the California Environmental Quality Act (CEQA).1 The Bentley School 
is located primarily in the City of Oakland and partly in the City of Berkeley in Alameda County, 
California. This Environmental Impact Report (EIR), which should be used as a planning document, 
is designed to inform City of Oakland decision-makers, responsible agencies and the general public of 
the proposed Project. This EIR also examines alternatives to the Project. The City of Oakland (City) 
is the Lead Agency for environmental review of the Project. This EIR will be used by the City and the 
public in their review of the Project, which is described in more detail in Chapter III.  
 
B.   PROPOSED PROJECT 
The Hiller Campus of the Bentley School (school) is an independent school comprising a Lower 
School (Kindergarten-grade 5) and Middle School (grades 6-8). The Hiller Campus of the school is 
located at 1 Hiller Drive in the North Oakland Hills, near the intersection of Hiller Drive, Tunnel 
Road/Highway 13. The school property encompasses approximately 4.2 acres on five contiguous 
parcels and straddles the City of Oakland and City of Berkley border. Bentley School also owns and 
operates a campus in the City of Lafayette.  
 
Under existing conditions, the school is currently in violation of its existing Conditional Use Permit 
(CUP), which was granted by the Oakland City Council in 1969. Specifically, the school is in 
violation of Condition of Approval #4, which requires “that the maximum enrollment not exceed 200 
students at any one time.” On the first day of the 2007/2008 school year, 352 students were enrolled 
at the school (352 students were enrolled during the 2006/2007 school year, and 359 students were 
enrolled during the 2004/2005 school year). In addition, the school is also in violation of Condition of 
Approval #1: “that school activities be operated during the hours of 8:00 a.m. to 3:00 p.m., Monday 
through Friday only with no evening or weekend use of the site for school assembly purposes.” Over 
the past academic year, the school opened at 7:30 a.m. and closed at 6:00 p.m., following the end of 
daily on-campus childcare services. In addition, the school has held evening events, typically ending 
                                                      


1 For purposes of evaluating environmental impacts under CEQA, the lead agency compares the existing, physical 
baseline conditions (usually at the time of the zoning application) against the future conditions with the project. CEQA 
authorizes/permits the lead agency to follow this same type of analysis where, as here, there has been an unauthorized 
expansion of activity. The expansion is considered to be a code enforcement matter rather than a CEQA issue. Here, the 
existing conditions are the operations of a school for 352 students, when only 200 students are authorized under the 1969 
Conditional Use Permit. The applicant is seeking to legalize its existing operations and allow for a maximum enrollment of 
up to 360 students, but is not proposing a significant physical increase/expansion of the existing activity/facility as it now 
operates. Thus, the existing conditions are virtually the same as the future conditions with the Project and therefore, there is 
no change in the physical conditions and thus no environmental impacts under CEQA. Nevertheless, in the interest of being 
conservative and responsive to community concerns, this EIR is being prepared, although it is not legally required.  
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before 8:00 p.m., and limited weekend and summer activities. In addition, the lower parking lot 
owned by the school on Tunnel Road (in the City of Berkley) is currently considered  illegal because 
the school has not received a conditional use permit for parking activity.  
 
The new Major CUP would legalize the school’s existing enrollment and operations, and would 
reflect existing conditions at Bentley School. The new Major CUP would reflect existing (or current) 
conditions by permitting a maximum enrollment of 360 students (approximately eight more students 
than enrolled during the 2007/2008 school year), expanded hours of operation for a variety of school 
activities, and a limited number of weekend, evening and summer events. The new Major CUP would 
also permit a maximum of 62 employees at the school, which also reflects existing conditions. In 
addition, the Project includes a comprehensive busing, carpooling, parking, traffic, and circulation 
plan, and emergency evacuation program, which have been implemented at Bentley School at the 
time of this writing.  
 
The new CUP does not include any construction or physical alterations to the campus and would not 
result in any physical improvements or operational changes to the school beyond what exists today. 
The conditions of approval from the original CUP would still apply. In May 2008, the City approved 
construction of a protected walkway on the south side of the school’s Hiller Drive parking lot. This 
walkway, which has been constructed, connects the existing on-site drop-off area to the public 
sidewalk. The City also issued permits for dry-rot repairs and the removal of an interior wall from a 
classroom. Since these projects required no further discretionary decisions, they were considered 
ministerial permits, and are not considered part of the Project.  
 
In general, all of the components of the Project are in place at Bentley School at the time of EIR 
preparation. In this way, the proposed Project is different from other projects typically analyzed 
pursuant to CEQA. Typically, CEQA documents analyze a theoretical “with-project” condition, the 
impacts of which are compared to environmental conditions that exist prior to project approval 
(“baseline conditions”). In the case of the Project analyzed in this EIR, “existing conditions” 
approximate the “Project,” and “baseline conditions” refer to a theoretical enrollment and operational 
scenario that would exist if the School complied with the approved 1969 Major CUP. Approval of the 
new Major CUP (the Project) would legalize existing conditions – the enrollment and operational 
characteristics that currently exist at Bentley School – and would provide for a slight expansion and 
clarification of operations. However, if the new Major CUP is not approved, the School’s enrollment 
and operational characteristics would be limited to those specified in the approved 1969 Major CUP 
(baseline conditions). This EIR evaluates the environmental effects of the enrollment and operational 
characteristics that would be permitted as part of the Major CUP. This analysis is based as much as 
possible on existing conditions, which closely approximate Project conditions.  
 
This EIR uses the following terms to describe Project and non-Project conditions (refer to Table III-1 
for a summary of enrollment and operational characteristics under these three conditions):  
 


Baseline: Refers to the enrollment and operational characteristics that would exist if the 
School complied with the conditions of its approved 1969 Major CUP. The student enrollment 
under baseline conditions is 200 students.  
 
Existing: Refers to the enrollment and operational characteristics that exist under current 
conditions (i.e., the date of preparation of this EIR). The student enrollment under existing 
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conditions is 352 students. The enrollment and operational characteristics under existing 
conditions closely approximate the enrollment and operational characteristics that would be 
permitted under the proposed Project.  
 
Project: Refers to the enrollment and operational characteristics that would be permitted as 
part of the proposed Major CUP. The Major CUP would permit 360 students (a net increase of 
160 students over baseline conditions) to be enrolled at Bentley School, in addition to a 
number of other operational characteristics that are similar to, or deviate slightly from, existing 
conditions.   


 
 
C.   EIR SCOPE 
The City of Oakland circulated a Notice of Preparation (NOP) for the Project on May 1, 2007, 
notifying responsible agencies and interested parties that an EIR would be prepared for the Project 
and indicating the environmental topics anticipated to be addressed in the EIR. The NOP was mailed 
to public agencies, organizations, and individuals likely to be interested in the potential impacts of the 
Project. Comments on the NOP were received by the City and considered during preparation of the 
EIR. A scoping session for the Draft EIR was held as a public meeting before the Planning 
Commission on May 16, 2007. A total of 41 comment letters regarding the NOP were received in 
addition to verbal comments made at the Oakland Planning Commission public hearing. A copy of 
the NOP and the comment letters received are included in Appendix A of this EIR. 
 
The following environmental topics are addressed as separate sections in this EIR. In addition, 
Chapter V of the EIR contains an analysis of the Project’s consistency with local planning-related 
policies.  


• Land Use  


• Transportation and Circulation  


• Air Quality (including Global Climate Change) 


• Noise 


• Hazards  


• Public Services 
 
Other environmental topics, which were found not to be significant on the basis of preliminary 
environmental analysis conducted by City staff and LSA Associates, Inc., and through verbal and 
written comments submitted during the EIR scoping period, and were therefore not included in the 
EIR analysis, include the following topics: Aesthetics; Agricultural Resources; Biological Resources; 
Cultural Resources, Geology and Soils; Hydrology and Water Quality; Mineral Resources; 
Population and Housing; Recreation; and Utilities and Service Systems. These topics are briefly 
discussed in Section VII, CEQA-Required Assessment Conclusions.  
 
 
D.   REPORT ORGANIZATION 
This EIR is organized into the following chapters: 
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• Chapter I – Introduction: Discusses the overall EIR purpose, provides a summary of the proposed 
Project and the environmental impact report scope, and summarizes the organization of the EIR. 


• Chapter II – Summary: Provides a summary of the proposed Project, the impacts that would 
result from its implementation, and recommended measures to reduce certain less-than-significant 
impacts (no significant impacts would result from the Project). A list and brief discussion of 
alternatives to the proposed Project is also provided. 


• Chapter III – Project Description: Provides a description of the Project site, site development 
history, Project objectives, required approval process, and details of the Project itself. 


• Chapter IV – Setting, Impacts and Mitigation Measures: Describes the following for each envir-
onmental topic: existing conditions (setting); City of Oakland Policies, including Standard 
Conditions of Approval (if applicable); significance criteria; and potential environmental impacts 
and their level of significance. Potential adverse impacts are identified by levels of significance, 
as follows: less-than-significant impact (LTS), significant impact (S), and significant and 
unavoidable impact (SU). Cumulative impacts are also discussed in each technical topic section.  


• Chapter V- Consistency with Plans and Policies: Describes key plans and policies and evaluates 
the consistency of the proposed Project with these policies.  


• Chapter VI– Alternatives: Provides an evaluation of three alternatives to the proposed Project in 
addition to the No Project alternative. 


• Chapter VII – CEQA Required Assessment Conclusions: Provides additional specifically-required 
analyses of the proposed project’s growth-inducing effects, significant irreversible changes, 
cumulative impacts, and effects found not to be significant. 


• Chapter VIII – Report Preparation: Identifies preparers of the EIR, references used, and persons 
and organizations contacted. 


 
The Draft EIR is available for public review for the period identified in the Notice of Availability 
attached to the front of this document. During this time, written comments on the Draft EIR may be 
submitted to the City of Oakland Community & Economic Development Agency, Planning Division 
at the address indicated on the Notice of Availability. Responses to all comments received on the 
environmental analysis in the Draft EIR during the specified review period will be included in the 
Response to Comments Document/Final EIR. 
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II. SUMMARY 


A.   PROJECT UNDER REVIEW 
This Environmental Impact Report (EIR) has been prepared as a planning tool, and is not legally 
required, as it assesses the environmental impacts of existing conditions at Bentley School. The new 
Major Conditional Use Permit (CUP) sought by the Bentley School, a private school located in the 
North Oakland/Berkeley Hills, would govern the enrollment and operation of Bentley School’s Hiller 
Campus, which occupies a 4.2-acre site that straddles the City of Oakland/City of Berkeley border. A 
detailed description of the proposed Project is provided in Chapter III, Project Description. The 
proposed Project would legalize and permit the school’s existing day-to-day operations, which are 
currently in violation of the Major CUP granted by the Oakland City Council in 1969. These 
violations are considered to be a code enforcement matter rather than a California Environmental 
Quality Act (CEQA) issue. As such, an EIR is not legally required, but has been prepared as a 
planning document to respond to community concerns associated with the Project. No significant 
environmental impacts would result from the Project and therefore no mitigation measures would be 
required.  
 
B.   SUMMARY OF IMPACTS AND MITIGATION MEASURES 
This summary provides an overview of the analysis contained in Chapter IV, Setting, Impacts and 
Mitigation Measures and Chapter VI, Alternatives. CEQA requires a summary to include discussion 
of: 1) potential areas of controversy; 2) significant impacts; 3) recommended mitigation measures; 4) 
cumulative impacts; and 5) alternatives to the proposed Project.  
 
1.   Potential Areas of Controversy 
The City received a total of 41 letters during the EIR scoping period, in addition to verbal comments 
made at the Planning Commission meeting on May 16, 2007 (see Appendix A). Other comments 
were submitted in written and verbal form by community members prior to formal initiation of the 
environmental review process. Potential areas of controversy surrounding the proposed Project are 
listed below.  


• compatibility of school operations with surrounding residential and civic land uses 


• traffic and circulation (both vehicular and pedestrian) on local roads and highways, including 
cumulative traffic associated with other uses in the area 


• emergency evacuation 


• parking 


• transit 


• air pollution associated with vehicles 


• noise exposure 
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2.   Significant and Less-than-Significant Impacts 
Under CEQA, a significant impact on the environment is defined as: a substantial, or potentially sub-
stantial, adverse change in any of the physical conditions within the area affected by the Project, 
including land, air, water, minerals, flora, fauna, ambient noise, and objects of historic or aesthetic 
significance.1 


As discussed in Chapter IV of this EIR, the proposed Project would not result in any significant 
environmental impacts that would require mitigation pursuant to CEQA. All environmental impacts 
associated with the Project would be less than significant based on the significance criteria used by 
the City of Oakland. However, recommendations for further improving the school’s less-than-
significant impacts on the neighborhood are incorporated into the various topical sections of the EIR. 
Recommended measures to further reduce already less-than-significant impacts are not required by 
CEQA. These recommended measures are included in this EIR because the City, school, and 
community at large have expressed interest in reducing the school’s effects on the surrounding 
neighborhood, and the EIR, as a publicly-available document, is an appropriate forum for such 
recommendations. These recommendations will be considered by decisionmakers during the course 
of Project review. See Table II-1 for a list of all impacts associated with the Project. All impacts 
would be less than significant with Standard Conditions of Approval and do not require mitigation 
measures. 
 
3.   Significant Unavoidable Impacts 
As discussed in Chapter IV of this EIR, the proposed Project would not result in significant 
unavoidable impacts to the environment:  
 
4.   Alternatives to the Project 
The four alternatives to the proposed Project discussed in Chapter VI include the following: 


• The No Project alternative, which assumes that the student enrollment at Bentley School would 
be subject to the conditions of the original 1969 Major CUP. Student enrollment would be limited 
to 200, and the school’s operations would be consistent with what was approved in 1969.  


• The Reduced Enrollment alternative, which assumes that the student enrollment at Bentley 
School would be limited to 280 students, and that school operations would be the same as those 
that would occur as part of the Project.  


• The Public Transit alternative, which assumes that Bentley School would have a maximum 
enrollment of 360 students, 160 of which would be required to use alternative forms of 
transportation. In addition, this alternative assumes that all other school operations (i.e., other 
than transportation mode to and from school) would be the same as those that would occur as part 
of the Project.  


• The Tunnel Road Drop-Off alternative, which assumes that Bentley School would have a 
maximum enrollment of 360 students, and that approximately one-third of the student body 
would be dropped off along Tunnel Road instead of on Hiller Drive. This alternative also assumes 
that all other school operations would be consistent with those that would occur as part of the 
Project.  


                                                      
 1 CEQA Sections 21060.5 and 21068.  
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The proposed Project would not result in significant environmental impacts. However, alternatives 
have been developed that could further reduce the Project’s already less-than-significant 
environmental impacts, including effects on the surrounding neighborhood. The No Project 
alternative is identified as the environmentally superior alternative, followed by the Public Transit 
alternative. Each alternative is described and analyzed in Chapter V of this EIR. 
 


Table II-1: Impact Table


Environmental Impacts 
Level of 


Significance 
Recommended Measure and Standard 


Conditions of Approval 
A. LAND USE 
The Project would not divide an established community. NS N/A 
Uses on the Project site would not conflict with surrounding 
land uses. 


LTS N/A 


The Project would not conflict with any applicable land use 
policies, including the City of Oakland General Plan and 
Municipal Code. 


LTS N/A 


The Project would not conflict with a habitat conservation 
plan. 


NS N/A 


The Project, along with other projects planned for the area, 
would not have a cumulative land use impact on the area. 


LTS N/A 


B. TRANSPORTATION AND CIRCULATION 
The Project would not exceed level of service standards at 
signalized or unsignalized intersections. 


LTS N/A 


Public transit facilities would be able to adequately serve the 
Project site. 


LTS N/A 


The Project would generate less than 100 PM peak hour 
vehicle trips, and these trips would be accommodated by 
Metropolitan Transportation System facilities. 


LTS N/A 


The Project would not result in any physical changes to 
emergency access routes. 


LTS N/A 


The Project would not result in any changes to current 
roadway geometry or change other design features that would 
not comply with Caltrans design standards. 


LTS N/A 


Transferring the Middle School to the Lafayette Campus, and 
backfilling the vacancies with Lower School students would 
not lead to significant congestion impacts. 


LTS N/A 


Adequate parking supply exists in the vicinity of the Project 
site to accommodate school visitors throughout the day. 


LTS N/A 


The Project would not change air traffic patterns.  NS N/A 
After the proposed transfer of Middle School students, fewer 
students may use AC Transit.  


LTS Recommended Measure TRANS-1: Since 
AC Transit requires a minimum level of 
ridership to sustain its service to Bentley 
School, the School should work with AC 
Transit (and continue to support transit 
ridership) to ensure that existing bus 
service is continued. If AC Transit service 
is discontinued, then the school should 
provide private shuttle service to replace 
the AC Transit service.   
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Environmental Impacts 
Level of 


Significance 
Recommended Measure and Standard 


Conditions of Approval 
Garbage pick-up coincides with the busiest part of the 
morning peak period, due to the location of the dumpsters. 


LTS Recommended Measure TRANS-2: 
School staff has indicated that the typical 
garbage pick-up time is arranged to occur 
outside of the busiest student drop-off 
hour. However, the school should work 
with the appropriate waste management 
agency to ensure that garbage pick-up at 
the school does not occur between 8:00 
a.m. and 8:45 a.m.   


Drivers sometimes leave their cars unattended in the loading 
area. 


LTS Recommended Measure TRANS-3: 
Currently, during the after school pick-up 
period, the school stations one traffic 
assistant at the Firestorm Memorial 
Garden, and two traffic assistants 
(including one flag person) at the parking 
area within the driveway loop. The school 
should station at least one more traffic 
assistant near the exit point of the drive-
way loop during the after-school pick-up 
period. Together, these three staff 
members (excluding the flag person) 
should ensure that all drivers remain in 
their vehicles, and that the queue moves 
efficiently. In the morning peak hour, the 
school typically assigns nine people 
(including one flag person) to assist in the 
drop-off activities along the Firestorm 
Memorial Garden and driveway loop. 
Field observations confirm that this level 
of staffing is adequate to ensure that the 
queue continues to move. This number of 
staff members should continue to be 
assigned to ensure continued efficient 
flow during the morning peak 


Parents and students occasionally ignore rules and signs, and 
jaywalk across Hiller Drive. 


LTS Recommended Measure TRANS-4: The 
school should continue to educate 
parents/guardians and students, and to 
better enforce the no jaywalking policy. 
The school should ensure that parents/ 
guardians park only on the west side of 
Hiller Drive, or on Hiller Drive north of 
Hill Court, where there is a crosswalk for 
pedestrians to safely cross the street. 
Parents/guardians who do not comply 
with the proposed regulation should be 
penalized as set forth in the school's 
Traffic and Parking Handbook. 


Traffic cones demarcating the loading zone are frequently 
knocked over by vehicles, causing a hazard for the main 
traffic stream on southbound Hiller Drive. 


LTS Recommended Measure TRANS-5: The 
school should coordinate with City of 
Oakland staff to purchase, install and 
maintain delineators (which are attached 
to the pavement and thus less prone to be 
displaced by motor vehicles), instead of 
orange traffic cones. The delineators 
would be more stable than cones and 
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Environmental Impacts 
Level of 


Significance 
Recommended Measure and Standard 


Conditions of Approval 
would also enhance visibility. 


Parents occasionally make illegal U-turns north of the school 
on Hiller Drive, resulting in safety hazard. 


LTS Recommended Measure TRANS-6: The 
school should continue to educate 
parents/guardians regarding potential 
hazards of U-turn movements on Hiller 
Drive. Parents/guardians who do not 
comply with the proposed regulation 
should be penalized as set forth in the 
school's Traffic and Parking Handbook. A 
feasible U-turn location is the cul-de-sac 
on N. Hill Court.   


Parents occasionally make an illegal left-turn onto Hiller 
Drive from the parking lot, resulting in a safety hazard. 


LTS Recommended Measure TRANS-7: The 
school should continue to educate 
parents/guardians about the driveway exit 
left turn prohibition, and better enforce 
the prohibition. Parents/guardians who do 
not comply with the proposed regulation 
should be penalized as set forth in the 
school's Traffic and Parking Handbook. 


At the exit of the school driveway, right-turning vehicles do 
not always yield to southbound traffic, resulting in a safety 
hazard. 


LTS Recommended Measure TRANS-8: The 
school should continue to educate 
parents/guardians, and reiterate that there 
is only one through traffic lane and that 
exit vehicles are required to yield to the 
southbound through traffic. 
Parents/guardians who do not comply 
with the proposed regulation should be 
penalized as set forth in the school's 
Traffic and Parking Handbook.   


The school’s promotion of public transit should be continued 
and expanded. 


LTS Recommended Measure TRANS-9: The 
school should continue to provide free AC 
Transit bus passes to students, and 
continue to sponsor the operation of 
Michael’s Transportation Service. In 
addition, in order to further reduce vehicle 
trips in and out of the school during the 
peak hours, the school should consider 
sponsoring additional shuttle services for 
students in areas under-served by transit. 


The traffic and parking handbook on its own is likely not 
effective in ensuring full compliance with the school’s 
transportation rules.  


LTS Recommended Measure TRANS-10: 
School staff should establish mandatory 
meetings with parents/guardians to review 
transportation instructions and penalties 
for violators. These meetings should be 
conducted once per semester. 
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Environmental Impacts 
Level of 


Significance 
Recommended Measure and Standard 


Conditions of Approval 
The school contributes to peak hour traffic congestion in the 
morning and afternoon.  


LTS Recommended Measure TRANS-11: 
The school should establish staggered 
drop-off times in the morning, with 
durations of staggering similar to the 
afternoon pick-up schedule. The 
afternoon staggered pick-up times should 
be coordinated with Kaiser Elementary 
School so that no pick ups are scheduled 
between 2:55 p.m. and 3:20 p.m., to avoid 
contributing to peak Kaiser Elementary 
School traffic. Consultation shall also 
occur with AC Transit. 


The school has not established adequate long-term monitoring 
to ensure that established policies and other traffic-control 
measures are being enforced. 


LTS Recommended Measure TRANS-12: 
The school should hire, in consultation 
with the City of Oakland, two indepen-
dent and qualified rule enforcers to ensure 
that the school maintains an adequate 
number of staff/volunteers to assist with 
pick-up and drop-off activities, and to 
ensure that guardians and the school 
comply with the traffic and parking rules 
outlined in the Traffic and Parking 
Handbook, Emergency Management Plan, 
and Recommended Measures outlined in 
the Bentley School Major Conditional 
Use Permit Final EIR. The independent 
rule enforcers should submit a written 
monitoring report to the Community and 
Economic Development Agency Planning 
Division and Public Works Agency 
Traffic Engineering Division once a 
month outlining: 1)  vehicle queue lengths 
in the morning and afternoon (numbers 
should be reported every 10 minutes); 2) 
identification of excessive queues 
(northbound queues on Hiller Drive 
extending to the signalized intersection of 
Hiller Drive and Tunnel Road and/or 
blockage of southbound traffic on Hiller 
Drive north of the school driveway); 3) 
changes in traffic management that have 
been implemented to reduce or eliminate 
excessive queues/potential for blockage of 
emergency vehicles; 4) incidents of illegal 
behavior, and follow-up actions regarding 
individuals with numerous violations, per 
the Traffic and Parking Handbook; and 5) 
penalties imposed on drivers that violate 
rules. Initially, reports should be 
submitted once a month during the entire 
current school year following planning 
approval and the applicant should petition 
the Director of Planning to reduce the 
frequency of monitoring and reporting if 
compliance is achieved.  
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Environmental Impacts 
Level of 


Significance 
Recommended Measure and Standard 


Conditions of Approval 
Recommended Measure TRANS-13: 
The Oakland Fire Marshall’s Office 
should make regular, unannounced visits 
to the school (the frequency, timing, and 
types of visits should be at the Fire 
Marshall’s discretion based on need for 
visits and compliance by the school) to 
verify that adequate emergency vehicle 
access is being maintained during peak 
pick-up and drop-off periods. The Fire 
Marshall should consult with the 
independent rule enforcer(s) to identify 
modifications to the circulation rules, if 
emergency access problems are identified. 
The school should fund these Fire 
Marshall services.  
 
Recommended Measure TRANS-14: 
The school should designate a Board of 
Trustees member to be responsible for 
overseeing the school’s commitment to 
reducing traffic congestion and preserving 
emergency access. The appointed member 
should receive regular updates from the 
rule enforcer(s) regarding the 
effectiveness of implemented traffic 
measures, work with the rule enforcer(s) 
and school staff to correct problems, 
provide regular updates on 
traffic/emergency access issues to the 
Board, ensure the Traffic and Parking 
Handbook is up-to-date and effective, and 
ensure that adequate funding is allocated 
to maintain and enhance all transportation 
programs. 


C. AIR QUALITY 
The Project would be consistent with the Clean Air Plan. LTS N/A 
The Project would not generate odors. NS N/A 
The Project would not cause an exceedance of State or federal 
carbon dioxide (CO) standards. 


LTS N/A 


The Project would not exceed thresholds of significance for 
reactive organic gases (ROG,) nitrogen oxides (NOx ), or 
particulate matter-large (PM10).  


LTS N/A 


The Project site would not be close to a substantial source of 
toxic air contaminants.  


LTS N/A 


The Project would not substantially contribute to global 
climate change.  


LTS N/A 


D. NOISE   
The Project would not result in construction-related noise or 
vibration impacts. 


NS N/A 


The Project would not generate groundbourne noise or 
vibration. 


NS N/A 


The Project would not be exposed to significant levels of 
aircraft-related noise. 


NS N/A 
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Environmental Impacts 
Level of 


Significance 
Recommended Measure and Standard 


Conditions of Approval 
Noise levels generated by the Project would not exceed City 
standards. 


LTS Standard Condition of Approval 32: 
Operational Noise-General Ongoing. 
Noise levels from the activity, property, 
or any mechanical equipment on site 
shall comply with the performance 
standards of Section 17.120 of the 
Oakland Planning Code and Section 8.18 
of the Oakland Municipal Code. If noise 
levels exceed these standards, the activity 
causing the noise shall be abated until 
appropriate noise reduction measures 
have been installed and compliance 
verified by the Planning and Zoning 
Division and Building Services.  


 
Traffic noise levels would not exceed City standards. LTS N/A 
E. HAZARDS 
The Project would not interfere with an adopted emergency 
response plan; however, parts of the school’s Emergency 
Management Plan could be enhanced through clarified 
language or by actions on the part of the school.  


LTS Recommended Measure HAZ-1: The 
school should consider the following 
measures:  
• In evacuation situations where students 


are required to walk along Tunnel 
Road towards the City of Berkeley, it 
is important to maintain a clear and 
safe route for pedestrian access. It has 
been reported that there is debris on the 
side of Tunnel Road (SR 13) adjacent 
to the school that could restrict 
pedestrian access. The school should 
coordinate with Caltrans to provide 
regular maintenance to ensure that a 
safe route is provided for pedestrians. 


• Language should be incorporated into 
the Emergency Management Plan 
advising guardians not to enter the 
school campus during a neighborhood 
evacuation so that traffic conflicts with 
drivers attempting to leave the area are 
avoided.  


• Language should be incorporated into 
the Emergency Management Plan 
notifying guardians that, in the event 
that an emergency requires a fire 
truck/ambulance to enter Hiller Drive, 
motorists accessing the school should 
comply with the California Vehicle 
Code and pull over to the right to yield 
a clear path for emergency vehicles. 


The Project would not increase the exposure of people or 
structures to significant risk of loss, injury, or death due to 
wildland fires.  


LTS Standard Condition of Approval 63: 
Vegetation Management Plan   
Prior to issuance of a demolition, 
grading, and/or construction and 
Ongoing 
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Environmental Impacts 
Level of 


Significance 
Recommended Measure and Standard 


Conditions of Approval 
HAZ-1 Continued   


a) The project applicant shall submit a 
vegetation management plan to the 
Planning and Zoning Division and Fire 
Services Division that includes if 
deemed appropriate, but not limited to 
the, following measures: 


i.    Removal of dead vegetation 
overhanging roof and chimney 
areas; 


ii.   Removal of leaves and needles 
from roofs; 


iii.   Planting and placement of fire-
resistant plants around the house 
and phasing out flammable 
vegetation; 


iv.   Trimming back vegetation around 
windows; 


v.   Removal of flammable vegetation 
on hillside slopes greater than 20%; 


vi.  Pruning the lower branches of tall 
trees; 


vii.  Clearing out ground-level brush and 
debris; 


viii. Stacking woodpiles away from 
structures. 


b)  The project applicant shall enter 
into a maintenance agreement with 
the City that ensures that 
landscaping will be maintained and 
adhere to measures listed above. 


 
F. PUBLIC SERVICES 
The Project would not increase demand on police services to 
the point where the construction of new police facilities 
would be required. 


LTS  N/A 


The Project would not increase demand on fire services to the 
point where the construction of new fire facilities would be 
required. 


LTS N/A 


The Project would not increase the demand on public schools. NS N/A 
The Project would not increase the demand on library 
services. 


NS N/A 


The Project would not increase the demand on the Firestorm 
Memorial Garden, or any other parks and recreation facilities, 
to the point where construction of new facilities would be 
required. 


LTS N/A 


NS = Not Significant  
LTS = Less Than Significant 
N/A = Not Applicable  
Source: LSA Associates Inc., 2008.  
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III. PROJECT DESCRIPTION 


This chapter describes the Bentley School Major Conditional Use Permit (Project) sought by the 
applicant, the Bentley School. A description of the proposed Project’s objectives and background is 
also provided, in addition to a discussion of the intended uses of the EIR, and required Project 
approvals and entitlements. 
 
The Bentley School (school) is an independent private school composed of a Lower School 
(Kindergarten though grade 5) and Middle School (grades 6 through 8). The school’s Hiller Campus 
is located at 1 Hiller Drive in the North Oakland/Berkeley Hills, near the intersection of Hiller Drive 
and Tunnel Road/Highway 13. The school property encompasses approximately 4.2 acres on five 
contiguous parcels and straddles the City of Oakland and City of Berkley border (see Figure III-1). 
The school also operates a campus in the City of Lafayette.  
 
The applicant’s key objective is to obtain a new Major Conditional Use Permit that reflects the 
school’s existing, or current, operational characteristics – and allows for a maximum enrollment of up 
to 360 students. The school is currently in violation of its existing Conditional Use Permit (CUP), 
which was granted by the Oakland City Council in 1969. Specifically, the school is in violation of 
Condition of Approval #4, which requires “that the maximum enrollment not exceed 200 students at 
any one time.” On the first day of the 2007/2008 school year, 352 students were enrolled at the school 
(352 students were enrolled during the 2006/2007 school year, and 359 students were enrolled during 
the 2004/2005 school year). In addition, the school is also in violation of Condition of Approval #1: 
“that school activities be operated during the hours of 8:00 a.m. to 3:00 p.m., Monday through Friday 
only with no evening or weekend use of the site for school assembly purposes.” Over the past 
academic year, the school opened at 7:30 a.m. and closed at 6:00 p.m., following the end of daily on-
campus childcare services. In addition, the school has held evening events, typically ending before 
8:00 p.m., and limited weekend and summer activities. In addition, the lower parking lot owned by 
the school on Tunnel Road (in the City of Berkley) is currently illegal because the school has not 
received a conditional use permit for parking activity.  
 
The new Major CUP would legalize the school’s existing enrollment and operations, and would 
reflect existing conditions at Bentley School. The new Major CUP would reflect existing (or current) 
conditions by permitting a maximum enrollment of 360 students (approximately eight more students 
than enrolled during the 2007/2008 school year), expanded hours of operation for a variety of school 
activities, and a limited number of weekend, evening and summer events. The new Major CUP would 
also permit a maximum of 62 employees at the school, which also reflects existing conditions. In 
addition, the Project includes a comprehensive busing, carpooling, parking, traffic, and circulation 
plan, and emergency evacuation program, which have been implemented at Bentley School at the 
time of this writing. The new CUP would not permit any construction or physical alterations to the 
campus and would not result in any physical impacts. 







Project Site


feet


oakland/berkeley 
boundary


9000 450


BERKELEY


OAKLAND


808080


116


29


128


29


505


12


680


101


1
116


101


808080


680


4


580


24BerkeleyBerkeley


Windsor


Santa Rosa


Napa


Petaluma


Sebastopol


Vallejo


Fairfield


San Francisco


Berkeley


Concord


Oakland


San Rafael


Sonoma


PROJECT
SITE


REGIONAL LOCATION


Pacif ic      O
cean


San
Francisco


Bay


101


FIGURE III-1


SOURCE:  GOOGLE MAPS; LSA ASSOCIATES, INC., 2007.
I:\BES0702 bentley school\figures\Fig_III-1.ai  (1/9/08)


Bentley School Major Conditional Use Permit EIR
Project Location







 
L S A  A S S O C I A T E S ,  I N C .  B E N T L E Y  S C H O O L  M A J O R  C O N D I T I O N A L  U S E  P E R M I T  E I R  
O C T O B E R  2 0 0 8  I I I .  P R O J E C T  D E S C R I P T I O N  
  


 


P:\BES0702 Bentley School\PRODUCTS\DEIR\Admin #2\3-ProjectDescription.doc (06/09/08) PUBLIC REVIEW DRAFT 17


A. PROJECT SITE 
The following discussion describes the geographic context of the Project site and provides a brief 
overview of existing land uses around the site.  
 
1. Location 
The 4.2-acre Project site is located at 1 Hiller Drive in the North Oakland/Berkeley Hills in Alameda 
County. The site is located near the intersection of Hiller Drive, Tunnel Road, and Highway 13. 
Figure III-1 shows the Project site’s local and regional location. Approximately one-third of the 
Project site is located in Berkeley; the remaining two thirds of the Project site are located in Oakland. 
The Project site is occupied by the Bentley School campus, which consists of eight buildings totaling 
approximately 30,000 square feet of interior space, and associated facilities.  
 
Regional vehicular access to the Project site occurs via Highway 13, Highway 24, and Tunnel Road. 
Transit access to the Project site from Oakland and Berkeley is provided via AC Transit buses. The 
Oakland line, Bus #689, serves the Glenview/Montclair/upper Rockridge neighborhoods. In the 
morning, Bus #689 discharges passengers at the Tunnel Road bus stop and in the afternoon it loops 
around the school parking lot and loads at the Hiller Drive bus stop. The Berkeley line, Bus #604, 
serves the west and south Berkeley areas. In the morning, Bus #604 loops around the school parking 
lot and discharges directly in the lot and in the afternoon Bus #604 loads at the Tunnel Road bus stop. 
The two AC Transit bus routes that serve the school are modifications of an existing route and the 
addition of a new route made by AC Transit prior to the 2005-2006 school year to better serve the 
school. These bus routes were developed at the request of the school. However, the school risks 
forfeiting AC Transit service if it does not meet minimum ridership thresholds (20 riders on Bus #689 
and 10 riders on Bus #604, based on the school’s Traffic and Parking Handbook, which was prepared 
in 2005, with a supplemental memorandum added prior to the 2007/2008 academic year).  
 
2. Site Characteristics and History 
The school property encompasses approximately 4.2 acres and five contiguous parcels that straddle 
the City of Oakland and City of Berkeley. The parcels located in the City of Oakland include those 
containing the main school driveway and the school’s academic and administration buildings (APN 
048-7576-001-04 and APN 048H-7576-030-02). The parcels located in the City of Berkeley are at 
251, 245, and 261 Tunnel Road and include a supplemental parking lot (the school’s “lower” parking 
lot along Tunnel Road), the Headmaster’s Residence, and a vacant lot (APN 064-4231-015 through 
APN 064-4231-017).  
 
a.   Existing Structures and Uses. The school campus consists of eight buildings, including 
classrooms, the kindergarten/first grade building, a library, a science building, an arts building, a 
multi-purpose building, and administration offices totaling approximately 30,000 square feet. In 
addition, there is a student drop-off area, two parking lots containing 43 stalls (the parking lot along 
Hiller Drive contains 23 spaces; the lower parking lot along Tunnel Road contains 20 spaces), and 
outdoor play areas located on the site. Approximately 12 bike parking spaces are also located on-site. 
The southern half of the site is occupied by five buildings, including the main administration 
building, two buildings housing the lower school classrooms, the library, and two small play areas 
located next to the lower school buildings. The northern portion of the site contains the 
gymnasium/auditorium and the building housing the middle school classrooms. In addition, there are 
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two blacktop playgrounds and one other building located on the remainder of the site. Refer to Figure 
III-2 for a detailed view of the Project site. 
 
Landscaping on the site consists primarily of trees, small shrubs, and manicured lawns. The perimeter 
of the site is landscaped with trees, which obscures most of the site from Hiller Drive, except for the 
parking lot and two buildings. There are several tall redwood trees located on the southern portion of 
the site. The interior of the site comprises walkways and other paved areas, with a variety of different 
types of trees, and other plants, located throughout. The site has a large open lawn for play, in 
addition to two manicured lawns bordered with short hedges. 
 
Pick-up and drop-off of students by car occurs primarily along Hiller Drive, in the vicinity of the 
Firestorm Memorial Garden. Figure III-3 is a diagram of the circulation pattern on the Project site. 
Vehicles enter the school’s circular driveway along Hiller Drive and then make a right-hand turn into 
a coned-off area along Hiller Drive, where cars are loaded and unloaded. The pick-up/drop-off area 
along Hiller Drive is staffed by school personnel and volunteers. AC Transit Bus #689 (which serves 
Berkeley) discharges passengers along Tunnel Road and loads at a bus stop on Hiller Drive. Bus #604 
(which serves Oakland) discharges passengers directly in the school parking lot near Hiller Drive and 
loads at the bus stop along Tunnel Road. A pedestrian walkway connects the Tunnel Road bus stop 
and lower parking lot to the rest of the school campus.    
 
b.   Site History. The school’s administration building is a Potentially Designated Historic Property 
(PDHP) in the City of Oakland, with an Oakland Cultural Heritage Survey rating of C3, meaning that 
it is a historic property of “Secondary Importance” and is not within a historic district. This building 
was built by Stanley Hiller as a residence in 1936. Stanley Hiller was an engineer and inventor. His 
son, Stanley Jr., was a pioneer in helicopter technology. The Hiller residence originally contained 14 
bedrooms and was located on a 3.85-acre landscaped estate that contained a swimming pool, large 
garage, workshop, and barn. It was the only building on the Project site to survive the 1991 Oakland 
Hills fire. The building is made of brick that has been painted white, and features wood balconies and 
shutters. The other buildings on the site mimic the general appearance of the administration building, 
although they feature wood siding instead of brick. According to the City of Oakland General Plan, 
Historic Preservation Element, “C” rated buildings are not considered historic resources for 
environmental review purposes, unless they fall within an Area of Primary Importance. The Project 
site is not located within an Area of Primary (or Secondary) Importance.  
 
Following the 1991 Oakland Hills fire, the school purchased two properties in the City of Berkeley, 
located down the hill (to the west) from the main school site, after both residences on those sites were 
destroyed in the fire. The school converted one property to a supplemental parking lot with 20 
parking stalls, for which no permit has been obtained from the City of Berkeley. The other property is 
currently used as a field, where small garden plots have been planted. The school anticipates this area 
will be utilized as a site for future school expansion.1 
 
c.   Land Uses Surrounding the Site. The site is surrounded by civic and single-family residential 
uses. The site is surrounded by residential uses to the north, Hiller Drive on the east, the Firestorm 
Memorial Garden and Tunnel Road on the south, and residential uses to the west. Kaiser Elementary  


                                                      
1 Wallin, Bruce, 2007.  Bentley School Director of Finance and Operations, Bentley School. Personal 


communication with LSA Associates, Inc. December 4.  
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School, operated by the Oakland Unified School District, is located one block northeast of the site at 
24 South Hill Court. Additionally, the Hiller Highlands Country Club is located north of the site at 
110 Hiller Rd. The 1991 Oakland Hills Fire destroyed many of the structures in the area, including 
most of Bentley School, the entire Hiller Highlands residential community, and many other residen-
tial units in the surrounding area. In the end, the fire resulted in 25 deaths, 150 injuries, the destruc-
tion of approximately 3,000 homes, and $1.5 billion dollars in property damage.2 In the years follow-
ing the fire, the neighborhood experienced a rebirth with the rebuilding of destroyed homes, the Hiller 
Highlands community, and Bentley School. Currently, the neighborhood is characterized by a range 
of architectural styles, although the Hiller Highlands homeowners’ association regulates the physical 
appearance of all homes in the community.   
 
d. General Plan and Zoning Designations. The portion of the Project site in Oakland is 
designated Hillside Residential in the Oakland General Plan, and is zoned as One Family Residential 
Zone (R-30). The portion of the Project site in Berkeley is designated Low Density Residential in the 
Berkeley General Plan and is zoned as Single Family Residential Zone (R-1H). These General Plan 
and Zoning designations, and their relationship to Bentley School, are discussed in detail in Chapter 
V, Planning Policy.      
 
 
B. PROJECT BACKGROUND 
This subsection includes a discussion of the Major CUP granted by the Oakland City Council to 
Bentley School in 1969, and subsequent changes to the school site. Bentley School was originally 
founded in 1920 in the City of Berkeley. In 1969, the Oakland Planning Commission granted a Major 
CUP to locate the private primary school on Hiller Drive. This permit established a maximum 
enrollment of 200 students; restricted the hours of school operation from 8:00 a.m. to 3:00 p.m.; and 
did not permit weekend or evening use of the site for school assembly purposes. The permit also 
stated that any increase in enrollment or additions and alterations to the school would require a Major 
CUP. The decision was appealed to the City Council on the basis that the “[p]roposed use would be 
detrimental to [the] single family residential character of [the] surrounding area both in Oakland and 
Berkeley” and that the school “would generate additional traffic congestion on already burdened 
access streets.”3 The Oakland City Council denied the appeal and approved the Major CUP on June 
24, 1969.  
 
Since 1969, the school has been granted a number of minor CUPs that have allowed the incremental 
expansion of school facilities. In 1979, the school was granted a CUP which permitted it to build six 
new classrooms and office space. Another CUP was granted in 1982, which allowed the school to 
build two new classrooms. In 1988, another CUP was granted that allowed the school to build four 
new classrooms and a multi-purpose room. After the Oakland Hills Fire in 1991, the school was 
granted a CUP that allowed it to rebuild all of the buildings, except for the undamaged administration 
building, and to expand the art and the science buildings. From 1996 through 2001, the school was 
granted three more CUPs, resulting in the expansion of three classrooms, the construction of two new 
classrooms, expansion of the existing library, creation of a new drop-off zone, and the construction of 
a new walkway.  


                                                      
2 Oakland, City of, 2004. City of Oakland General Plan, Safety Element. November. 
3 Claremont Improvement Club, 1969. Appeal of Bentley School Conditional Use Permit. June 5.  
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In 2004, the school realized that enrollment exceeded what was permitted in the 1969 Major CUP. 
The school submitted a pre-application to legalize the current enrollment and hours of operation and 
attempted to file a Minor CUP application. However, the City determined that the school’s 
application required a new Major CUP, and not a Minor CUP or an amendment to the existing CUP, 
since the application involved an increase in student enrollment and school operations. The Major 
CUP, which is the subject of this EIR, would legalize the current student enrollment and hours of 
operation, and allow for a limited number of nighttime, weekend, and summer activities, and would 
include a comprehensive transportation program. 
 
The Major CUP, particularly permitting a maximum enrollment of 360 students (eight additional 
students compared to existing conditions), has caused concerns among some residents in the 
surrounding neighborhood. One key concern is that the current student enrollment has created traffic 
congestion and circulation hazards in the neighborhood and that local roads cannot adequately 
accommodate this traffic. A related issue raised by the neighbors is that parents picking-up and 
dropping-off students at the school engage in traffic maneuvers (e.g., U-turns, parking in front of 
driveways) that are perceived to be illegal or a nuisance. Residents who have commented on the 
scope of the EIR have also argued that the current student population makes it harder for residents to 
evacuate and for emergency vehicles to access the area in the event of a fire or earthquake 
emergency. Other concerns that have been expressed during public hearings and during the EIR 
scoping period include: the need to legalize the status of the school’s lower parking lot; parking 
supply and demand; noise and privacy impacts to adjacent residential areas; school accountability; 
and the effects of the school’s activities on property values. Bentley School and the City have held 
two mediation sessions with concerned neighbors over the past two years in the attempt to address 
resident concerns and to eventually reach a compromise on the existing school conditions. However, 
as of March 2007, mediation concluded with no agreement being reached. 
 
In May 2008, the City approved construction of a protected walkway on the south side of the school’s 
Hiller Drive parking lot. This walkway, which has been constructed, connects the existing on-site 
drop-off area to the public sidewalk. The City also issued permits for dry-rot repairs and the removal 
of an interior wall from a classroom. Since these projects required no further discretionary approvals, 
they were considered ministerial permits. 
 
Bentley School was inspected by the Oakland Fire Department Fire Prevention Bureau on 
Wednesday, January 9, 2008 in response to a citizen complaint. The inspection identified numerous 
violations at the school, ranging from expired fire extinguishers, inadequate earthquake bracing for a 
water heater, exposed electrical wiring, and doors unable to open fully. These violations are due to 
lack of attention and/or poor maintenance on behalf of the school and not due to the number of 
students enrolled at the school. In addition, the inspection identified four classrooms that were 
overcrowded, even though the Fire Department found that the School (based on all of its Oakland 
campus facilities) could safely accommodate 500 students on any given day (suggesting that the 
allocation of students among rooms, not total student enrollment, was the primary cause of the 
violation). According to Fire Code Inspector C. Avila, as of October 2008, the school has complied 
with all items listed in the Inspection Report. However, the Fire Department has not re-inspected the 
school to verify that an interior wall was removed to address classroom overcrowding.  
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C. PROJECT OBJECTIVES  
The objectives of the Project are summarized below:   


• Obtain a new Major Conditional Use Permit (CUP) that reflects the existing enrollment and 
operational characteristics of the school. 


• Conduct school operations in a way that is compatible with the surrounding neighborhood and 
existing circulation patterns. 


• Support the use of transit and alternative transportation.  


• Respect the sanctity of the Firestorm Memorial Garden.  


• Legalize the lower parking lot.  


• Protect the safety of Bentley School students, staff, parents, and neighbors.  


• Continue to offer high quality day care to address child care needs. 


• Continue to offer a renowned education to Oakland and the Bay Area.   
 
 
D. PROPOSED PROJECT 
This EIR considers the environmental effects of the proposed Bentley School Major Conditional Use 
Permit. In general, all of the components of the Project are in place at Bentley School at the time of 
EIR preparation. In this way, the proposed Project is different from other projects typically analyzed 
pursuant to the California Environmental Quality Act (CEQA). Typically, CEQA documents analyze 
a theoretical “with-project” condition, whose impacts are compared to environmental conditions that 
exist prior to project approval. In the case of the Project analyzed in this EIR, “existing conditions” 
and the “Project” are largely one and the same. The Project is thus the existing conditions at Bentley 
School. Approval of the new Major CUP would legalize the enrollment and operational character-
istics that currently exist at Bentley School, and would allow for a maximum enrollment of up to 360 
students. This EIR examines the environmental impacts of the current conditions at the School. 
 
The school proposes a new Major CUP to reflect existing conditions, which includes legalizing: the 
current student enrollment of 352 students (and allowing for a maximum enrollment of 360 students); 
the current number of on-site School employees; current hours of operation for academic, childcare 
and physical education activities; and limited weekday evening, weekend, and summer events at the 
school. Table III-1 describes the 1969 Major CUP, existing school uses, and the uses proposed under 
the Major CUP amendment. The modifications to the CUP would not result in the construction of 
additional square footage or physical alterations to the campus, and thus, there would be no physical 
alteration to the environment. The following discussion provides a detailed description of the Project.  
 
a. Enrollment and Staffing. The proposed Major CUP would permit a maximum enrollment of 
360 students. The existing 1969 Major CUP limits enrollment to 200 students, however, the 
enrollment on the first day of the 2007/2008 school year was 352 students. Student enrollment tends 
to fluctuate throughout a school year. Typical situations that generally affect enrollment include 
families who, finding the school to be an inappropriate fit for their children, withdraw children from  
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Table III-1: Permitted, Existing and Proposed Uses and Operational Standards at Bentley 
School 


Condition 


Use Permitted by  
1969 Major CUP 


(Case File No: CM69-107) 
(“Baseline Condition”) 


Existing School Use (2008) 
(“Existing Condition”) 


Proposed Use After 
Amendment of Major CUP 
(Case File No: CM04-411) 


(“Project Condition”) 
Student Enrollment 200 students 352 students 360 students 
Staff Not specified 62 employees 62 employees 


Grades K-8th Grade K-8th Grade K-5th Grade*  
Hours of Operation 
(School Activities) 


8:00 a.m. to 3:00 p.m. 
Monday through Friday 


8:30 a.m. to 3:25 p.m. 
Monday through Friday 


8:30 a.m. to 3:30 p.m. 
Monday through Friday 


Hours of Operation 
(Physical Education) 


8:00 a.m. to 3:00 p.m. 8:00 a.m. to 3:00 p.m. 7:30 a.m. to 3:30 p.m. 


Hours or Operation 
(Extracurricular Sports) 


Not specified 3:00 p.m. to 6:00 p.m. 3:00 p.m. to 6:00 p.m. 


Hours of Operation 
(Child Care) 


No childcare operations 
permitted 


7:30 a.m. to 8:30 a.m. and 
2:40 p.m. to 6:00 p.m. 


7:30 a.m. to 8:30 a.m. and 
2:40 p.m. to 6:00 p.m. 


Hours of Operation 
(Evening) 


No evening operations 
permitted for school or 
public assembly purposes 


Occasionally from 6:00 p.m. 
to around 8:00 p.m. 


6:00 p.m. to 9:00 p.m.; 
maximum of 30 evening 
events per year, not including 
neighborhood/community 
meetings 


Hours of Operation 
(Weekend) 


No weekend operations 
permitted for school or 
public assembly purposes 


Weekend events held on 
approximately 15 weekends 
per year, with variable hours 


8:00 a.m. to 9:00 p.m.; 
maximum of 15 weekend 
events per year 


Hours of Operation 
(Summer) 


No summer activities 
permitted 


One summer picnic held in 
the summer from 2:00 p.m. 
to 5:00 p.m. 


8:00 a.m. to 6:00 p.m. 
Monday through Friday; 
maximum of two summer 
events per year 


Transportation Program Not specified Implementation of compre-
hensive Transportation 
Program to address circula-
tion safety, trip demand, 
transit, parking, and emer-
gency evacuation. 


Implementation of compre-
hensive Transportation 
Program to address circula-
tion safety, trip demand, 
transit, parking, and emer-
gency evacuation. 


Structural Additions No structural additions 
permitted without new Major 
CUP 


Structural additions have 
been constructed with Minor 
CUPs 


No structural additions 
proposed 


Source: LSA Associates, Inc. 2008. 
* After the transfer of Middle School students to the Lafayette Campus of Bentley School.   
 
 
enrollment; dismissal of students; or the relocation of families to a different school area. The school 
generally fills these vacancies during the school year, but sometimes it is not possible to do so until 
the following academic year. The school has determined that a maximum enrollment of 360 students 
is desirable based on the capacities of its existing school facilities and its staffing capabilities. As part 
of the Major CUP, school staffing would be limited to a maximum of 62 full time equivalent (FTE) 
employees.   
 
Bentley School has long-term plans to move its Middle School students (grades 6-8) from the project 
site (the Hiller Campus) to the Lafayette Campus. The capacity at the Hiller Campus that would be 
vacated by the Middle School students would be filled with additional students in Kindergarten to 5th 
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Grade. Thus the average age of students at the Hiller Campus would decline compared to existing 
conditions. This transfer of students is assumed as part of the Project, and is addressed in this EIR.  
 
b. Operational Characteristics. Under the 1969 CUP, the hours of operation for school activities 
(including physical education) were limited to 8:00 a.m. to 3:00 p.m., Monday through Friday. Under 
the new Major CUP, academic hours of operation would be permitted from 8:30 a.m. to 3:30 p.m. In 
addition, the hours of operation for physical education and extracurricular sport classes would be 
extended. Physical education would be allowed from 7:30 a.m. to 3:30 p.m. and extracurricular sports 
would be permitted to run from 3:30 p.m. to 6:00 p.m. 
 
The existing Major CUP does not permit childcare operations. However, the new Major CUP would 
allow childcare before school between 7:30 a.m. and 8:30 a.m., and after school between 2:40 p.m. 
and 6:00 p.m., which reflects current conditions. The school requires that parents pick up their 
children by 6:00 p.m. to avoid a late fine. Over the course of a day, approximately 175 to 210 children 
are supervised as part of the school’s childcare services. Childcare is provided in order to 
accommodate staggered drop-off times and for children waiting for after-school activities to begin. 
Childcare includes, but is not limited to, science clubs, sports, and chess. The Major CUP would 
legalize the current hours of physical education in order to cover any indoor or outdoor activities that 
may occur during childcare operational hours. Currently, childcare services are only available to 
children enrolled in the school. The new Major CUP would not be expected to result in any additional 
enrollment in the childcare program.  
 
The new Major CUP would permit a maximum of 30 evening events per year (not including 
neighborhood and community meetings), which would only be allowed to take place from 6:00 p.m. 
to 9:00 p.m. Currently, the school operates evening activities that typically occur between 6:00 p.m. 
and 8:00 p.m. These events include, but are not limited to, school plays, movie nights, parent and 
neighborhood association meetings, and school-related festivals and parties. The new Major CUP 
would reflect the current uses, and would extend the operation of these activities until 9:00 p.m. (i.e., 
by an additional 1 hour). 
 
The new Major CUP would also permit a maximum of 15 weekend events per year that would be 
permitted to run between 8:00 a.m. and 6:00 p.m. The school’s weekend activities generally consist of 
orientations, admissions, testing, and school plays. Currently, no classes are held on campus during 
the summer months; during the summer the school holds one summer picnic event to welcome new 
families, which usually runs from 2:00 p.m. to 5:00 p.m. The new Major CUP would permit two 
summer events per year that would be permitted to run between 8:00 a.m. and 6:00 p.m. It is likely 
that the summer events would continue to be school-wide picnics. 
 
c. Transportation and Circulation. The new Major CUP would include the implementation of a 
comprehensive transportation program that addresses circulation safety, trip demand, transit, parking, 
and emergency evacuation. The school first implemented the transportation program at the start of the 
2005/2006 school year. The school articulates its traffic and parking policies to parents and faculty 
through the “Bentley School Traffic and Parking Handbook for Hiller Campus.”4 The handbook is 
distributed to all new families at the beginning of each school year, and memos reiterating some of 


                                                      
4 Bentley School, 2005. Traffic and Parking Handbook for Hiller Campus. September.  







 
L S A  A S S O C I A T E S ,  I N C .  B E N T L E Y  S C H O O L  M A J O R  C O N D I T I O N A L  U S E  P E R M I T  E I R  
O C T O B E R  2 0 0 8  I I I .  P R O J E C T  D E S C R I P T I O N  
  


 


P:\BES0702 Bentley School\PRODUCTS\DEIR\Admin #2\3-ProjectDescription.doc (06/09/08) PUBLIC REVIEW DRAFT 26


the most important policies found in the handbook are sent to all returning families before the start of 
each new school year. The handbook is included in this EIR as Appendix B.  
 


(1) Parking and Circulation Rules. The school requires that parents and guardians sign a 
parent-employee agreement that acknowledges responsibility to abide by the school’s traffic and 
parking rules (and the penalties that may be imposed if rules are violated). The handbook outlines 
traffic and parking rules, including the location of the pedestrian crosswalk, areas where it is 
acceptable to turn around, and places where vehicles are not allowed to stop or park. It also describes 
the school’s “hangtag” policy, which requires that every car that drives onto the Bentley campus 
display a Bentley School tag. The school has instituted a “four strikes” policy whereby penalties are 
imposed on those who violate the school’s transportation rules. Penalties range from sending a “red 
letter” to parents that emphasizes “the importance of abiding by the School’s traffic and parking 
rules” and contains a copy of the transportation handbook (first strike), to a $500 fine and notification 
that the school has invoked the “non-cooperation clause,” which permits suspension or termination of 
student attendance (fourth strike).  
 


(2) Dismissal Times. The handbook further describes the school’s staggered dismissal times 
for the middle school, in order to minimize congestion caused by arriving parents. Monday through 
Thursday, the pick-up times are as follows: Kindergarten and 1st grade at 2:40 p.m.; 2nd and 3rd 
grades at 3:00 p.m.; 4th and 5th grades at 3:15 p.m.; and 6th through 8th grades at 3:30 p.m. On 
Fridays the pick-up times are as follows: Kindergarten and 1st grade at 1:00 p.m.; 2nd and 3rd grades 
at 1:20 p.m.; 4th and 5th grades at 1:40 p.m.; and 6th through 8th grades at 2:15 p.m.  
 


(3) Drop-off/Pick-up System. In the handbook, the traffic management program details the 
drop-off and pick-up system, and requires parents and buses to drive through the parking lot and pull 
up into the designated drop-off/pick-up zone on Hiller Drive near the Firestorm Memorial Garden. 
The zone is demarcated by orange cones placed along Hiller Drive’s southbound lane. Refer to Figure 
III-3 for the traffic circulation diagram. 


 
In order to regulate the flow of traffic, and to reduce disruption to the Firestorm Memorial Garden, 
the school staffs six positions in the morning and three positions in the afternoon with faculty and 
parent volunteers. In the morning, nine faculty members work six positions, which include: the “flag 
person,”5 who directs cars from the street into the circle; the “circle person,” who manages bus and 
cars through the circle; the “path person,” who directs students along the internal school pathway; the 
“bottom person,” who directs students who are discharged by AC Transit buses along Tunnel Road; 
the “line person,” who manages the line of cars in the drop-off zone; and the “top person,” who 
facilitates the unloading of cars. During the afternoon pick-up period, three faculty volunteers work 
the top-of-the-line position, which facilitates the loading of cars and manages the line, the flag, and 
the circle positions. Bentley School has a Memorandum of Understanding with the Oakland Police 
Department, which allows a flag person to legally direct traffic once that person has been trained. 
Existing flag people are permitted to train new flag people.   
 


(4) Alternative Transportation. The transportation handbook also provides information 
regarding local transit options, and provides maps and schedules of the two bus lines that drop off and  


                                                      
5  Bentley School has a Memorandum of Understanding with the Oakland Police Department, which allows the flag 


person to legally direct traffic once that person has been trained. Existing flag people are permitted to train new flag people.   
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pick up along Hiller Drive or Tunnel Road (AC Transit routes #689 (serving Oakland) and #604 
(serving Berkeley)). The school offers free AC Transit bus passes to students who take the bus to and 
from school, and school staff are assigned to chaperone students to and from the bus stops. The 
school also pays for the administrative costs of operating a private bus service (Michael’s Transpor-
tation Bus) that serves areas not well-covered by AC Transit bus routes that operate around the 
school. Parents pay for use of Michael’s Transportation Bus, the cost of which varies based on bus 
use. In the mornings, the bus service makes its first stop at Buchanan Street and Pierce Street in 
Albany at 7:00 a.m., and stops in North Berkeley, Rockridge, Orinda, and Bentley School’s Lafayette 
Campus before arriving at the Hiller Campus at 8:15 a.m. The afternoon schedule is the morning 
schedule in reverse, with the first stop at the Hiller Campus at 3:45 p.m. and the last stop at Buchanan 
Street and Pierce Street at 5:10 p.m. The school also encourages carpooling and has designated a staff 
member to assist families who desire to carpool.   
 


(5) Parking. All 43 of the on-site parking spaces are reserved for faculty and staff during the 
school day, requiring guests to park on Hiller Drive or surrounding streets. The handbook specifies 
parking protocol for other times. During special events, when the school anticipates that large groups 
of people visit the campus, the school mandates off-campus parking (typically at the North Temescal 
Park parking lot, near Highway 24, or Kaiser School), with shuttle bus service arranged to the Hiller 
Campus. During normal evening or weekend events, the school prohibits on-street parking until every 
parking space in the on-campus parking lots is filled.   
 


(6) Emergency Management Plan. The handbook also includes a summary of the school’s 
Emergency Management Plan. During a non-earthquake emergency (e.g., a fire), students would be 
evacuated through the lower part of the Project site to the Claremont Hotel and St. Clement’s 
Episcopal Church (2837 Claremont Boulevard). Parents would be notified of the emergency via the 
“FirstAlert” system, an automatic message system that contacts parents and guardians, and then alerts 
school staff when parents have not been successfully notified. Students are only permitted to be 
picked-up after notification by the FirstAlert system. Section IV.E., Hazards, includes a detailed 
description of the plan. 
 
d. Legalization of the Lower Parking Lot. The lower parking lot adjacent to Tunnel Road was 
developed and put into use without the school’s having secured a Conditional Use Permit from the 
City of Berkeley. As part of the Project, the school proposes to submit an application for legalization 
of the parking lot. If the application is approved, modification to the existing configuration of parking 
spaces, or other changes, may be required. Section IV.B, Transportation and Circulation, of this EIR 
includes an analysis of the impacts of the Project with and without the lower parking lot (because 
legalization of the parking lot is not under the jurisdiction of the City of Oakland, which is the lead 
agency for environmental review of the Project).     
 
e. Discretionary Actions. A Major CUP is the only entitlement that the Project applicant needs to 
obtain. Consideration of the Major CUP would be the responsibility of the Planning Commission. It is 
anticipated that this EIR will provide environmental review for all discretionary approvals and actions 
necessary for this Project. As Lead Agency for the project, the City of Oakland would be responsible 
for the approvals required for the Project. Other agencies, such as the City of Berkeley, would have 
some authority related to the Project and its approval. The City of Berkeley would be responsible for 
approving the use of the property along Tunnel Road as a parking lot.  
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IV.   SETTING, IMPACTS AND MITIGATION MEASURES 


The Bentley School Major Conditional Use Permit analyzed in this EIR is different than most projects 
undergoing environmental review in that the future Project conditions are approximately the same as 
the current baseline conditions (the difference between existing student enrollment and Project 
student enrollment is eight students). As such, this EIR analyzes the impact of current conditions at 
Bentley School on each environmental topic that has been identified as warranting detailed 
evaluation. Topics warranting detailed evaluation were identified through preliminary environmental 
analysis conducted by City staff and LSA Associates, Inc., and through verbal and written comments 
submitted during the EIR scoping period. Sections A through F of this chapter describe the 
environmental setting of the Project as it relates to each specific environmental issue evaluated in the 
EIR, and the less-than-significant impacts that are expected to result from implementation of the 
Project, relevant City policies, and Standard Conditions of Approval (where applicable).  
 
The following discussion provides an overview of the scope of the analysis included in this chapter, 
organization of the sections, the methods for determining what impacts are significant, and the 
applicability of the City’s Uniformly Applied Development Standards (also referred to as Standard 
Conditions of Approval). 
 
 
A. ISSUES ADDRESSED IN THE DRAFT EIR 
The following environmental topics are analyzed in this chapter: 


• Land Use 


• Transportation and Circulation  


• Air Quality (including Global Climate Change) 


• Noise 


• Hazards  


• Public Services 
 
Topics determined to not be directly relevant to the proposed Project are briefly discussed in Chapter 
VII, under Effects Found Not to Be Significant, and include Aesthetics, Agricultural Resources, 
Biological Resources, Cultural Resources, Geology and Soils, Hydrology and Water Quality, Mineral 
Resources, Population and Housing, Recreation, and Utilities and Service Systems. 
 
 
B. FORMAT OF ISSUE SECTIONS 
Each environmental topic considered in this chapter comprises two primary sections: (1) setting and 
(2) impacts. An overview of the general organization and the information included in the two sections 
is provided below:  
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• Setting. The setting section for each environmental topic generally provides a description of the 
physical setting for the Project site in the “existing” condition (with an enrollment of 352 
students). In regard to the proposed Project, the “baseline” condition (with an enrollment of 200 
students) implies a theoretical condition that would exist if Bentley School was limited to the 
enrollment and operational characteristics permitted under the existing 1969 Major CUP. In most 
of the topical sections in this chapter (e.g., in describing existing conditions relating to land use or 
public services), it is infeasible to discuss “theoretical” baseline conditions that would exist under 
the 1969 Major CUP; in these cases, conditions that exist around the time the Notice of 
Preparation was published for the EIR are described. An overview of regulatory considerations 
that are applicable to the specific environmental topic is also provided in this section.  


• Impacts. The impacts section for each environmental topic presents a discussion of the impacts 
resulting from existing conditions at Bentley School. These existing conditions would be legal-
ized through approval of the new Major Conditional Use Permit. The section begins with the 
criteria of significance, which establish the thresholds to determine whether an impact is signif-
icant. The latter part of this section presents any impacts that would result from the proposed 
Project. All impacts associated with the Project would be less than significant. Therefore, no 
mitigation measures are identified (although recommended measures and Standard Conditions of 
Approval are identified, where appropriate, to further reduce certain already less-than-significant 
neighborhood impacts). These recommended measures will be considered by decisionmakers 
during the course of Project review.  


 
 
C. DETERMINATION OF SIGNIFICANCE 
Under CEQA, a significant effect is defined as a substantial, or potentially substantial, adverse change 
in the environment.1 The guidelines implementing CEQA direct that this determination be based on 
scientific and factual data. Each environmental analysis section of this chapter is prefaced by a 
summary of criteria of significance.  
 
The criteria utilized in this EIR are from the City of Oakland’s Thresholds/Criteria of Significance 
Guidelines, and are based on State and local laws, City of Oakland planning documents (including the 
General Plan), and applicable provisions of CEQA. The City requires the use of its Thresholds unless 
the location of the project or other unique factors warrant the use of different thresholds. The 
Thresholds are intended to implement and supplement provisions of the CEQA Guidelines for 
determining the significance of environmental effects, including Sections 15064, 15064.5, 15065, 
15382, and Appendix G, and form the basis of the City’s Initial Study and Environmental Review 
Checklist. If the Project’s impacts do not meet or exceed the significance criteria established by 
Oakland, they are not considered “significant,” and no mitigation is required by CEQA. 
 
The Thresholds are intended to be used in conjunction with the City’s Uniformly Applied 
Development Standards and Conditions of Approval, which are incorporated into projects as 
Conditions of Approval regardless of the determination regarding a project’s environmental impacts. 
However, because the Project would not result in physical changes to the site, and thus would not 
result in any physical impacts to the environment, only a few of the City’s Standard Conditions of 
Approval could apply to this Project. 
                                                      
 1 Public Resources Code 21068. 
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D. CUMULATIVE ANALYSIS CONTEXT 
CEQA defines cumulative impacts as “two or more individual effects which, when considered 
together, are considerable, or which can compound or increase other environmental impacts.” Section 
15130 of the CEQA Guidelines requires that an EIR evaluate potential environmental impacts when 
the project’s incremental effect is cumulatively considerable. “Cumulatively considerable” means that 
the incremental effects of an individual project are considerable when viewed in connection with the 
effects of past projects, the effects of other current projects, and the effects of probable future 
projects. These impacts can result from a combination of the proposed project together with other 
projects causing related impacts. The cumulative impact from several projects is the change in the 
environment which results from the incremental impact of the project when added to other closely 
related past, present, and reasonably foreseeable probable future projects.  
 
The methodology used for assessing cumulative impacts typically varies depending on the specific 
topic being analyzed. For example, the geographic and temporal (time-related) parameters related to a 
cumulative analysis of air quality impacts are not necessarily the same as those for a cumulative 
analysis of noise impacts. This is because the geographic area that relates to air quality is much larger 
and regional in character than the geographic area that could be affected by potential noise impacts 
from a proposed project and other cumulative projects/growth. The cumulative noise impacts are 
more localized than air quality and transportation impacts, which are more regional in nature. 
Accordingly, the parameters of the respective cumulative analyses in this document are determined 
by the degree to which impacts from this Project are likely to occur in combination with other 
development projects. 
 
Since 2000, the City of Oakland has developed and maintained a cumulative growth scenario and 
land use database primarily for use in cumulative transportation analyses for Oakland EIRs. 
Oakland’s growth scenario is developed using a forecast-based approach (i.e., an approach based on 
regional forecasts of economic activity and demographic trends). The Association of Bay Area 
Governments (ABAG) projections provide the City-wide and regional economic and demographic 
inputs. The scenario also incorporates extensive local information and input regarding the locations 
for growth and change within the City, including past, present, existing, pending, and reasonably 
foreseeable future development in the area surrounding the Project site.  
 
The cumulative transportation, air quality, and noise analyses in this EIR rely on the most recent 
version of the Alameda Countywide Travel Demand Model, which was prepared by Dowling 
Associates, Inc. for the Alameda County Congestion Management Agency. The travel demand model 
was used to identify regional traffic volume growth rates on major roadways around the Project site. 
Land use data were evaluated to determine cumulative growth that would contribute to traffic (and air 
quality and noise emissions) on local streets, because growth rates on local streets were not captured 
in the Alameda Countywide model. For the purposes of the cumulative transportation, air quality, and 
noise analysis, a 5 percent nominal growth rate over the next 25 years was assumed for the 
cumulative conditions on local residential streets around Bentley School. This rate represents a 
conservative estimate of growth (capturing traffic and other adverse effects) in the vicinity of the site. 
The cumulative analyses of the other environmental topics (e.g., land use, hazards) also assume a 5 
percent nominal rate of growth in the immediate Project area, based on the City’s land use data. 
Besides the Caldecott Tunnel Improvement Project, there are no major planned, proposed, or 
approved specific projects in the vicinity of the site that would need to be analyzed for other more 
site-specific impacts. 
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E. UNIFORMLY APPLIED DEVELOPMENT STANDARDS AND 
CONDITIONS OF APPROVAL  
The City’s Uniformly Applied Development Standards and Conditions of Approval (referred to in the 
EIR as Standard Conditions of Approval or Conditions of Approval) are incorporated into projects as 
conditions of approval regardless of a project’s environmental determination. As applicable, the 
Standard Conditions of Approval are adopted as requirements of an individual project when a project 
is approved by the City and are designed to, and will, substantially mitigate environmental effects. 
For the Bentley School Major Conditional Use Permit EIR, all of the relevant standard conditions 
have been incorporated as part of the Project. 
 
In reviewing project applications, the City determines which Standard Conditions of Approval are 
applied, based upon the zoning district, community plan, and the type(s) of permit(s)/approvals(s) 
required for the project. Depending on the specific characteristics of the project type and/or project 
site, the City will determine which Standard Conditions of Approval apply to a specific project; for 
example, Standard Conditions of Approval related to creek protection permits will only be applied to 
projects on creekside properties. 
 
Because these Standard Conditions of Approval are mandatory City requirements, the impact analysis 
assumes that these will be imposed and implemented by the Project. If a Standard Condition of 
Approval would reduce a potentially significant impact to a less-than-significant level, the impact will 
be determined to be less than significant and no mitigation is imposed. 
 
The Standard Conditions of Approval incorporate development policies and standards from various 
adopted plans, policies, and ordinances (such as the Oakland Planning and Municipal Codes, Oakland 
Creek Protection, Stormwater Management and Discharge Control Ordinance, Oakland Tree 
Protection Ordinance, Oakland Grading Regulations, National Pollutant Discharge Elimination 
System (NPDES) permit requirements, Housing Element-related mitigation measures, California 
Building Code, and Uniform Fire Code, among others), which have been found to substantially 
mitigate environmental effects. Where there are peculiar circumstances associated with a project or 
project site that will result in significant environmental impacts despite implementation of the 
Standard Conditions of Approval, the City will determine whether there are feasible mitigation 
measures to reduce the impact to less-than-significant levels. No such impacts would result from the 
new Major Conditional Use Permit.  
 
 
F. RECOMMENDED MEASURES  
CEQA Guidelines section 15126.4 states that mitigation measures are not required to reduce 
environmental effects found to be less than significant. Recommended measures are included in select 
topical sections as suggestions for addressing neighborhood concerns about Bentley School’s 
operations that do not rise to the level of significance of a physical impact, based on the City’s criteria 
of significance. These recommended measures are not mitigation measures as defined by CEQA, and 
are not required to reduce significant physical impacts of the Project (none of which have been 
identified in this EIR). Therefore, the recommended measures will be considered by decisionmakers 
during the course of Project review, and may be required as conditions of Project approval, but are 
not a required component of this EIR.  
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A. LAND USE 
This section of the EIR describes existing land uses at and in the vicinity of the Project site, and 
evaluates the compatibility of the Project (i.e., legalizing the current enrollment and operational uses 
at Bentley School, and allowing for a maximum enrollment of up to 360 students) with existing land 
uses. No land uses within the Project site would change as part of the Project: school uses would 
continue to occupy the Project site. However, the new Major CUP would legalize the existing 
conditions at Bentley School (and increase maximum enrollment up to 360 students), which 
represents a change from what was permitted under the 1969 Major CUP. This section evaluates the 
consistency of existing conditions at the school with surrounding land uses. The Project’s consistency 
with land use planning policies is discussed in Chapter V, Planning Policy.  
 
1. Setting 
The following subsection describes existing land uses in and around the Project site.  
 
a. Existing Conditions and Land Use at the Project Site. The Hiller Campus of Bentley School 
(the Project site) encompasses approximately 4.2 acres on five contiguous parcels that straddle the 
City of Oakland/City of Berkeley border. The parcels located at 1 Hiller Drive in the City of Oakland 
include the main school driveway and the school’s academic and administrative buildings (APN 048-
7576-001-04 and APN 048H-7576-030-02). The parcels located at 251, 245, and 261 Tunnel Road in 
the City of Berkeley include a parking lot, the Headmaster’s Residence, and a vacant lot (APNs 064-
4231-015 through 064-4231-017).  
 
The school campus consists of eight buildings, including classrooms, the kindergarten/first grade 
building, a library, a science building, an arts building, a multi-purpose building, and administration 
offices totaling approximately 30,000 square feet. There are also a student drop-off area, two parking 
lots consisting of 43 stalls, and outdoor play areas located on the site. The southern half of the site is 
occupied by five buildings, including the main administration building, two buildings housing the 
lower school classrooms, the library, and two manicured lawns. In addition, there are two small play 
areas located next to the lower school buildings. The northern portion of the site contains the 
gymnasium/auditorium and the building housing the middle school classrooms. There are also two 
blacktop playgrounds, a small open grass field, and one other building located on the remainder of the 
site.  
 
The portion of the Project site in Oakland is designated Hillside Residential in the Oakland General 
Plan, and is zoned as One Family Residential Zone (R-30). The portion of the project site in Berkeley 
is designated Low Density Residential in the Berkeley General Plan and is zoned as Single Family 
Residential Zone (R-1H). These General Plan and Zoning designations, and their relationship to 
Bentley School, are discussed in detail in Chapter V, Planning Policy.      
 
b. Existing Land Use in the Project Site Vicinity. The Project site is located in the Hiller 
Highlands, a residential neighborhood consisting primarily of single-family homes. Existing land uses 
in the vicinity of the Project site vicinity are shown in Figure III-2, and are described in more detail 
below.  
 
The site is surrounded by civic and single-family residential uses. The site is surrounded by 
residential uses to the north, Hiller Drive on the east, the Firestorm Memorial Garden and Tunnel 
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Road on the south, and residential uses to the west. Kaiser Elementary School, operated by the 
Oakland Unified School District, is located one block northeast of the site at 24 South Hill Court. In 
addition, the Hiller Highlands Country Club is located north of the site at 110 Hiller Rd. 
 


(1) North of the Project Site.  The 
area north of the Project site contains a mix of 
residential and institutional land uses. Resi-
dential uses are predominantly characterized by 
single family detached homes, consisting of 
between one and three stories. Kaiser 
Elementary School is located northeast of the 
site. The school encompasses grades K-5 and 
has a total enrollment of 250 students. There 
are eight permanent classrooms, two portable 
classrooms, a computer lab, multi-purpose 
room, and library. In addition, a private daycare 
program is run on the site. This school was 
one of the few facilities in the area that 
survived the 1991 Oakland Hills Fire. In 
addition, the Hiller Highlands Country Club 
is located north of the site on Hiller Drive. 
  


(2) East of the Project Site.  The area east of the Project site along Hiller Drive contains 
mostly single family residences. In addition, an undeveloped hill covered in eucalyptus trees is 
located along Hiller Drive and Caldecott Lane. The Kaiser Elementary School site is located behind 
the residences and eucalyptus trees.  
 


(3) South of the Project Site. Directly 
south of the site is the Firestorm Memorial 
Garden, which was built to commemorate the 
victims of the 1991 fire. The garden occupies a 
thin strip of land between Hiller Drive and 
Tunnel Road/Highway 13. The garden consists 
mainly of flower beds, three benches facing 
Hiller Drive, a drinking fountain, and a 
memorial sculpture commemorating the 25 
individuals that died in the fire. A bus stop is 
located adjacent to the garden on Hiller Drive. 
South of the garden is a complex intersection 
connecting Tunnel Road/Highway 13, 
Caldecott Lane, and Hiller Drive. Hiller 
Drive, adjacent to the Firestorm Memorial 
Garden, is used for pick-up/drop-off 
operations by Bentley School. See Figure III-3 for an aerial view of the Project site circulation 
system. 
 
 
 


Photo IV.A-2: Firestorm Memorial Garden with cars 
parked in the drop-off zone. 


Photo IV.A-1: Kaiser School is a public elementary 
school located northeast of Bentley School.  
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(4) West of the Project Site. Directly west of the Project site is Tunnel Road/Highway 13. 
The school buildings are separated from this roadway by the vacant parcels and parking lot owned by 
the school, and the sloping topography of the area. The area west of the Project site and Tunnel 
Road/Highway 13 is a wooded area with residential uses located approximately 400 feet west of the 
roadway.  
 
c. Planned Projects in the Project Site’s Vicinity. The Project site is located in a neighborhood 
with little planned large-scale development, due to the primarily residential nature of the area, hilly 
topography, and lack of parcels that are suitable for development. Typical development in the vicinity 
of the Project site includes infill single-family residential construction and home renovation and 
expansion projects. One specific project located near the Project site is the Federal Highway 
Administration’s and the California Department of Transportation’s Caldecott Improvement Project. 
This project proposes to alleviate traffic congestion along State Route 24 by constructing a fourth 
bore of the Caldecott Tunnel. Construction of the fourth bore is expected to begin in 2009 and end in 
2014.  
 
d. Land Use Changes Following the 1991 Oakland Hills Fire. Following the Oakland Hills fire, 
there was significant public support for rebuilding the burned residential neighborhoods. The option 
of not rebuilding, but instead adding the burned area to the existing system of regional parks, was not 
seriously considered. In the context of such public support, the destroyed neighborhoods were rebuilt 
after the fire. The residential lots in the Oakland Hills are typically small and, after the fire, 
homeowners were initially permitted to reconstruct their homes within the same footprint as the 
original homes. Approximately 14 months after the fire, a new overlay zone was adopted for the area 
by the City of Oakland that permitted enlargement of rebuilt structures by 10 percent and provided an 
exemption for any plan submitted before its date of effectiveness, regardless of the size of the 
proposed development. As a result of this ordinance, hundreds of free-standing homes of eclectic 
design were built to within 10 to 15 feet of each other. In many cases, rebuilt homes were larger than 
ones that had existed prior to the fire. While land uses in the hills have not changed since the fire, the 
pattern of rebuilding is somewhat denser than before the fire. Also, roadways in the hillside 
neighborhoods were typically not straightened or widened after the fire to facilitate evacuation. While 
the new homes are considered safer in some respects, due in part to the required flame-resistant roofs 
and absence of large-scale flammable vegetation, the density of homes could exacerbate problems 
created during future emergencies in the hillside areas.1 
 
e. Relevant Policies. Relevant policies in the City’s General Plan are described below: 
• Policy N2.1: Designing and Maintaining Institutions. As Institutional uses are among the most visible 


activities in the City and can be sources of community pride, high-quality design and upkeep/maintenance 
should be encouraged. The facilities should be designed and operated in a manner that is sensitive to 
surrounding residential and other uses. 


• Policy N2.3: Supporting Institutional Facilities. The City should support many uses occurring in 
institutional facilities where they are compatible with surrounding activities and where the facility site 
adequately supports the proposed uses. 


• Policy N.2.5: Balancing City and Local Benefits of Institutions. When reviewing land use permit 
applications for establishment or expansion of institutional uses, the decision-making body should take into 


                                                      
1 Platt, Rutherford, 1998. Planning and Land Use Adjustments in Historical Perspective, Cooperating with Nature: 


Confronting Natural Hazards with Land-Use Planning for Sustainable Communities.  
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account the institution’s overall benefit to the entire Oakland community, as well as its effects on the 
immediate surrounding area. 


• Policy CO-12.1: Land Use Patterns Which Promote Air Quality. Promote land use patterns and densities 
which help improve regional air quality conditions by: (a) minimizing dependence on single passenger 
autos; (b) promoting projects which minimize quick auto starts and stops, such as live-work development, 
mixed use development, and office development with ground floor retail space; (c) separating land uses 
which are sensitive to pollution from the sources of air pollution; and (d) supporting telecommuting, 
flexible work hours, and behavioral changes which reduce the percentage of people in Oakland who must 
drive to work on a daily basis. 


 
2. Impacts and Mitigation Measures 
The following section presents a discussion of the impacts related to land use that could result from 
implementation of the proposed Project. The section begins with the criteria of significance, estab-
lishing the thresholds to determine whether an impact is significant. The latter part of this section pre-
sents the land use impacts that would result from the proposed Project.  
 
a. Thresholds of Significance. The proposed Project would have significant land use and 
planning impacts if it would: 


• Physically divide an established community;  


• Result in a fundamental conflict between adjacent or nearby land uses;  


• Fundamentally conflict with any applicable land use plan, policy, or regulation of an agency with 
jurisdiction over the project (including, but not limited to the general plan, specific plan, local 
coastal program, or zoning ordinance) adopted for the purpose of avoiding or mitigating an 
environmental effect and actually result in a physical change in the environment; or 


• Fundamentally conflict with any applicable habitat conservation plan or natural community 
conservation plan. 


 
b. Less-than-Significant Land Use Impacts. Implementation of the proposed Project would 
result in the following less-than-significant land use impacts. 
 


(1) Divide an Established Community. The physical division of an established community 
typically refers to the construction of a physical feature (such as an interstate highway or railroad 
tracks) or removal of a means of access (such as a local road or bridge) that would impair mobility 
within an existing community, or between a community and outlying areas.  
 
The proposed Project would not result in any new construction or physical changes to the site. The 
School constructed a walkway in 2008 on the south side of the Hiller Drive parking lot that connects 
the on-site drop-off area to the public sidewalk. This walkway is not considered part of the Project, 
and was constructed with a ministerial permit granted by the City.  
 
The new Major CUP would legalize the existing enrollment and hours and days of operation, and 
allow for a maximum enrollment of up to 360 students. The legalization of these uses would not 
require construction of new roadways or other features that would change access within or around the 
site. The school site would remain physically unchanged. In addition, vehicle, pedestrian, and bike 
access around the school would not change as a result of the Project because the Project would not 
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create or remove roadways, sidewalks, or bike lanes. Therefore, the proposed Project would not 
divide an established community, and would not result in a significant environmental impact. 
 


(2) Conflict with Surrounding Land Uses. The proposed Project would not result in any 
new construction or changes in land use on the site. Instead, the new Major CUP would legalize 
existing operational characteristics, including an enrollment of up to 360 students, and would extend 
the hours and days of operation of Bentley School from what was permitted under the 1969 CUP. 
This subsection examines the compatibility of existing uses on the Project site with the land uses in 
the surrounding neighborhood. 
 
As described above, the Project site is located in a primarily residential neighborhood that also 
contains institutional and civic land uses. Kaiser School and the Hiller Highlands community, 
including a Country Club and golf course, are located north of the site, the Firestorm Memorial 
Garden is to the south, and Tunnel Road/Highway 13 and Hiller Drive bound the site on the west and 
east, respectively. Residential uses surround the site on all sides.  
 
In the San Francisco Bay Area, schools are typically located in residential neighborhoods. One land 
use argument for siting school facilities in neighborhoods, such as the Hiller Highlands area, is that 
neighborhood schools can be reached by walking and biking, which offer the potential to 
considerably reduce motor vehicle emissions.2 The Project site has good access to major arterial 
streets, which contain bus lines. In addition, the presence of academically-strong schools may make 
neighborhoods more attractive.  
 
Although school uses may generate activities that are perceived by residents as nuisances (e.g., bus 
service in the morning, short periods of traffic congestion), in the case of the proposed Project, these 
nuisances do not result in physical environmental impacts based on the criteria of significance used 
by the City. The current enrollment and hours and days of operation generally do not alter the 
predominantly residential character of the surrounding area. As such, granting a new Major CUP 
would not cause Bentley School to become inherently incompatible with surrounding residential land 
uses.  
 
The proposed intensity of uses at Bentley School is comparable to that at Kaiser Elementary School. 
While total enrollment is slightly higher at Bentley School (360 students, compared to 250 students at 
Kaiser School), Kaiser School also currently operates after-school enrichment classes that last until 
6:00 p.m. In addition, a private company, Adventure Time, operates a child care program at Kaiser 
Elementary on weekdays from 7:00 a.m. to 6:00 p.m. The proposed Project would legalize the 
extension of hours of operation of the Project site, but would generally mirror the hours of operation 
already in place at Kaiser Elementary. A limited number of weekend and evening events (until 9:00 
p.m.) would be permitted at Bentley School under the terms of the Major CUP. However, these 
events would not be considered a fundamental change in school use patterns that would result in land 
use impacts.  
The Firestorm Memorial Garden is located immediately south of the Project site. The proposed 
Project would be generally compatible with this adjacent open space use. In the mornings and 
                                                      


2 Ewing, R., C. Forinash, and W.Schroeer, 2005. Neighborhood Schools and Sidewalk Connections, What are the 
Impacts on Travel Mode Choice and Vehicle Emissions. EPA Report 231-R-03-004. Environmental Protection Agency, 
Development, Community, and Environment Division. Website: onlinepubs.trb.org/Onlinepubs/trnews/trnews 
237environment.pdf. April.  
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afternoons, parents are required to pull around through the parking lot and into the drop-off/pick-up 
zone that is located next to the Hiller Drive frontage of the Memorial Garden (see Figure III-3 on 
Page 19). Currently, the garden appears to be in very good physical condition (likely because of 
diligent maintenance by volunteers). The layout of the garden reduces the chance that students would 
use it in a way that violates the sanctity of the space. The garden is a thin strip of land that is covered 
in flower beds, has 25 memorial plaques, and three benches located on the sidewalk facing away from 
the garden. There are no trails or pathways that wind through the site. In the mornings and afternoons, 
children walk on the sidewalk located at the periphery of the garden, and without paths going through 
the site, only infrequently wander through the garden. Faculty/staff presence in the loading/unloading 
zone adjacent to the Memorial Garden also ensures that the park is not misused.  
 
Some Hiller Highlands residents have expressed concern that vehicles, associated with the school, 
park in front the Memorial Garden. The garden was installed to honor and remember the victims of 
the 1991 Oakland Hills Fire, and there is a concern that parked cars block visual access to the space 
and thus diminish the garden’s meditative qualities. For most of the week (Monday-Thursday), peak 
hours of school-related activity in the pick-up/drop-off zone adjacent to the Firestorm Memorial 
Garden extend from 7:00-9:00 a.m. and 3:00-4:00 p.m. During these times, the area around the 
Memorial Garden is relatively busy, with cars pulling up to the curb and loading/unloading students, 
and faculty/staff members managing traffic flow. For much of the rest of the day, the area around the 
Memorial Garden is relatively quiet, although vehicles are often legally parked along the segment of 
Hiller Drive adjacent to the garden. Although students walk past the Memorial Garden, this activity 
occurs for a relatively short duration during school days (and during the summer and school holidays, 
school-associated activity at the Memorial Garden is minimal). Although pick-up and drop-off 
activities associated with the school may intrude on the tranquility of the Memorial Garden, this 
temporary (but recurring) impact would not be considered significant because the usability of the 
Memorial Garden is maintained at all times and periods of high activity are limited to two or three 
hours a day. Legalizing existing school operational characteristics would not be incompatible with the 
Firestorm Memorial Garden.      
 
The Project site is located near local and regional roadways, including Hiller Drive, Tunnel 
Road/Highway 13, Caldecott Lane, and Highway 24. Both highways provide access throughout the 
East Bay. Section IV.B, Transportation and 
Circulation, includes a discussion of potential 
roadway hazards associated with the proposed 
Project. The Project would not result in significant 
roadway hazards. Highway 13 does not present any 
immediate dangers to Bentley School students 
because the speed limit is only 25 miles per hour 
(mph) near Bentley School, and students access 
Tunnel Road only to board or disembark buses 
(which do not require students to cross the 
roadway). The intersection at Highway 13, Tunnel 
Road, Caldecott Lane, and Hiller Drive creates a 
physical barrier that limits pedestrian access to the 
site. Since this complex intersection does not have 
any pedestrian crosswalks, it could be difficult and 
dangerous for students to walk across the intersection and reach Hiller Drive safely from the west. 


Photo IV.A-3: Hiller Drive/Caldecott Lane Intersection 
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However, only a few students walk to the school from points that require them to walk through the 
intersection. Therefore, the school is generally compatible with the nearby roadway network.   
 
For the reasons described above, the proposed Project is generally compatible with surrounding land 
uses, and would not result in a significant impact to the area’s residential character. 
 


(3) Conflict with Land Use Policy. A conflict between a project and an applicable policy is 
not considered a significant physical environmental impact in and of itself. A policy inconsistency is 
considered to be a significant adverse environmental impact only when it would result in a significant 
adverse physical impact based on the established significance criteria. For instance, if a project is 
inconsistent with a General Plan policy prohibiting fences, and the fence that would be constructed as 
part of the project would divide an established community, then that policy inconsistency could be 
considered a significant environmental impact. Chapter V, Planning Policy, discusses the Project’s 
conformance with applicable plans or policies adopted for the purposes of mitigating an environ-
mental effect.  
 


(4) Habitat Conservation Plan/Natural Community Conservation Plan. The Project site 
is not subject to any adopted Habitat Conservation Plan or Natural Community Conservation Plan 
(HCP/NCCP). Therefore, the Project would not conflict with such a plan.  
 


(5) Cumulative Impacts. The project site is located in a neighborhood that is unable to 
accommodate new large-scale development due to a lack of parcels that are suitable for development 
and steep topography. Typical development in the vicinity of the project site includes infill single-
family residential construction and home renovation and expansion. The only large-scale planned 
project in the vicinity of the Project site is the Federal Highway Administration’s and the California 
Department of Transportation’s Caldecott Improvement Project. This project proposes to alleviate 
traffic congestion along State Route 24 by constructing a fourth bore of the Caldecott Tunnel a little 
less than 1 mile from the project site. Implementation of the proposed Project and cumulative projects 
would not alter the character of the neighborhood and would not place incompatible uses next to each 
other. These conclusions would also apply to potential future growth at Kaiser Elementary School 
(which is not expected to be substantial) in conjunction with the proposed Project.  
 
c. Significant Land Use Impacts. Implementation of the proposed Project would not result in 
any significant land use impacts because the Project would not cause any changes to the current land 
use on the Project site. 
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B. TRANSPORTATION AND CIRCULATION 
This section describes the existing transportation and circulation system, including pedestrian and 
transit facilities at the Project site and vicinity, and provides an analysis of the potential impacts of the 
Project (involving the legalization of existing enrollment and operational characteristics of Bentley 
School). The focus of the impact analysis is the effect of student enrollment, school operations and 
staffing, and the school’s transportation program on roadway congestion, roadway hazards, transit 
use, and pedestrian/bicycle access and safety.  
 
In response to increasing concern from the residents around the school regarding congestion and 
hazards associated with egress and ingress to the Bentley School driveway along Hiller Drive, the 
school has implemented a transportation program. The elements of this transportation program (which 
are included as part of the proposed Project) are summarized below:  


• Implement a new pick-up/drop-off facility on Hiller Drive in the southbound direction, with cars 
queuing adjacent to the Firestorm Memorial Garden; 


• Implement staggered pick-up and drop-off times;  


• Designate a traffic flag person and coordinators (trained in traffic control) to manage traffic on- 
and off-site, and enforce procedures and regulations for pick-up and drop-off activities (with 
penalties for rule-breaking);  


• Encourage transit usage by sponsoring AC Transit Services in the morning and in the afternoon 
(Routes 604 and 689), and providing free bus passes to students. The school also funds the 
administrative costs of a private school bus (Michael’s Transportation Service); student families 
pay service fees; 


• Encourage a carpool program coordinated by school staff; 


• Paint new striping in the lower parking lot on Tunnel Road; 


• Implement special parking and shuttle procedures for after-school events; and  


• Implement a new emergency evacuation program to increase parent/guardian and student 
awareness of emergency situations.  


 
This transportation impact assessment has been conducted in a manner consistent with the 
requirements and methods of the City of Oakland and applicable provisions of the California 
Environmental Quality Act (CEQA). The transportation analysis describes the operational 
characteristics of the existing study area circulation system; it then evaluates the impacts of the 
Project, and the Project’s potential contribution to future (2030) traffic congestion caused by planned 
projects in the area.  
 
CEQA requires the analysis of a No Project condition (“baseline” condition, 200-student enrollment) 
and a Plus Project condition (“Project” condition, 360-student enrollment) to determine whether a 
project would result in significant environmental effects. Since existing conditions (352-student 
enrollment) are very similar to the Plus Project conditions, the No Project condition refers to a 
hypothetical situation that is consistent with the enrollment and operational limits permitted by the 
school’s 1969 Major Conditional Use Permit (CUP). The No Project, Existing, and Plus Project 
conditions are summarized below. Refer to Chapter III, Project Description, for a more detailed 
description of the Plus Project condition.  
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• No Project Conditions (Baseline Conditions): Refers to the enrollment and operational 
characteristics that would exist if the School complied with the conditions of its approved 1969 
Major CUP. The student enrollment under baseline conditions is 200 students. This scenario 
assumes that none of the transportation program improvements listed above and none of the other 
operational changes would be implemented.  


• Existing Conditions: Refers to the enrollment and operational characteristics that exist under 
current conditions (i.e., the date of preparation of this EIR). The student enrollment under existing 
conditions is 352 students. The enrollment and operational characteristics under existing 
conditions closely approximate the enrollment and operational characteristics that would be 
permitted under the proposed Project – including implementation of the transportation program 
elements listed above. Empirical traffic data collected for the purposes of this transportation 
analysis are based on existing conditions. The student enrollment difference between existing and 
Project conditions is eight students. Therefore, existing conditions reflect conditions under the 
Plus Project scenario summarized below.   


• Plus Project Conditions (Project Conditions): Refers to the enrollment and operational 
characteristics that would be permitted as part of the proposed Major CUP. The Major CUP 
would permit 360 students (a net increase of 160 students over baseline conditions) to be enrolled 
at Bentley School, in addition to a number of other operational characteristics that are similar to, 
or deviate only slightly from, existing conditions. The Plus Project conditions assume 
implementation of all the transportation program elements listed above.   


 
The last section of this analysis includes a discussion of Project effects that would not be associated 
with physical environmental changes, and feasible measures that are recommended to improve the 
traffic operations of Bentley School, including ways to improve vehicle and pedestrian circulation in 
and around the school.  
 
An assessment of the Project’s effects on on- and off-site parking, though not considered an 
environment impact under CEQA, is also included. 
 
1. Setting 
This section describes the existing transportation system in the vicinity of the Project site, including 
regional and local roadway networks, bicycle facilities, pedestrian facilities, and transit services. 
Figure IV.B-1 shows the project site in relation to the local and regional roadway network.  
 
a. Existing Roadway Network. The following discussion describes the existing regional and 
local roadway network around the Project site.  
 


(1) Regional Access. A brief description of the regional roadway network serving the Project 
site is provided below: 


• State Route 24 (SR 24) is an eight-lane freeway that connects the East Bay with central and east 
Contra Costa County. SR 24 extends from I-980 to I-680 through the Caldecott Tunnel. 


• State Route 13 (SR 13) is a north-south four-lane freeway that traverses the City of Oakland, 
connecting SR 24 to the City of Berkeley and I-580 to the City of Hayward. SR 13 in Oakland is 
also known as the Warren Freeway. 
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(2) Local Access. A brief description of the local and arterial streets serving the Project site 
is provided below: 


• Hiller Drive is a two-lane local street that loops around the Hiller Highlands neighborhood, with 
a speed limit of 25 miles per hour (MPH). This is one of the mainline connectors for the local 
residences in this area. Sidewalk and on-street parking is provided on both sides of the street 
north of Bentley School. South of the school, on-street parking is provided on the west side of the 
street, except during periods within which school drop-off and pick-up activities occur: Monday 
through Friday, 5:00 a.m. to 8:30 a.m., and 2:30 p.m. to 3:45 p.m. Near the school entrance, the 
northbound lane of Hiller Drive is relatively wide (approximately 18 feet). In the southbound 
lane, the curb is painted red approximately 35 feet north of the school to prevent parking, creating 
a short storage area for right-turning vehicles entering the school.  


• Tunnel Road is a two-lane arterial that connects SR 24 to the Berkeley Hills and flatlands. It is 
part of SR 13, which is a continuation of the Warren Freeway that terminates at SR 24. The speed 
limit is generally 35 MPH, although north of the Hiller Drive intersection, the speed limit is 
reduced to 25 MPH. The shoulder adjacent to the north-bound lane in the vicinity of the Project 
site is narrow, and no sidewalk is present. On-street parking is available adjacent to the 
southbound lane where the roadbed is much wider. In the Project site vicinity, this side of the 
street has been designated as a bike route, and a sidewalk is also present. The sidewalk is 
currently noncompliant due to an obstruction, and a delineate sidewalk has been established by 
the State and City in the roadway shoulder. South of the Hiller Drive signalized intersection, 
Tunnel Road continues as a connector to provide access to SR 24, as well as to the Oakland Hills. 
It has one travel lane in each direction, narrow shoulders, and no sidewalk.  


• N. Hill Court/S. Hill Court is a two-lane local connector that serves some of the residences north 
of Bentley School and the Kaiser Elementary School. On-street parking and sidewalks are 
provided on both sides of the street. No speed limit is posted on this short local road.   


• Vicente Road is a minor local street that intersects Tunnel Road northwest of the Project site. 
Vicente Road provides access to the Hiller Highlands. It is un-striped, and has a speed limit of 10 
MPH. 


 
In the immediate vicinity of the school, the closest marked crosswalks are located on the north and 
west legs of the intersection of N. Hill Court and Hiller Drive. 
 


(3)    School Access. Pick-up and drop-off of students by car occurs primarily along Hiller 
Drive, in the vicinity of the Firestorm Memorial Garden. Figure III-3 illustrates traffic circulation at 
the school. Vehicles enter the school’s circular driveway along Hiller Drive and then make a right-
hand turn into a coned-off area along Hiller Drive adjacent to the Firestorm Memorial Garden, where 
cars are loaded and unloaded. The pick-up/drop-off area along Hiller Drive and the transit stop along 
Tunnel Road are staffed by school personnel and volunteers. In order to regulate the flow of traffic, 
and to reduce disruption to the Firestorm Memorial Garden, the school staffs six positions in the 
morning and three positions in the afternoon with faculty and parent volunteers. In the morning, 
faculty members direct student drop-off from the following positions: the “flag person”1 directs cars 
from the street into the circle; the “circle person” manages bus and cars through the circle; the “path 
person” directs students along the internal school pathway; the “bottom person” directs students who 
                                                      


1  Bentley School has a Memorandum of Understanding with the Oakland Police Department, which allows the flag 
person to legally direct traffic once that person has been trained. Existing flag people are permitted to train new flag people.   







L S A  A S S O C I A T E S ,  I N C .  B E N T L E Y  S C H O O L  M A J O R  C O N D I T I O N A L  U S E  P E R M I T  E I R  
O C T O B E R  2 0 0 8  I V .  S E T T I N G .  I M P A C T S  A N D  M I T I G A T I O N  M E A S U R E S  
 B .  T R A N S P O R T A T I O N  A N D  C I R C U L A T I O N  


 


P:\BES0702 Bentley School\PRODUCTS\DEIR\Public\4b-Traffic.doc (10/24/2008)  PUBLIC REVIEW DRAFT  47 


are discharged by AC Transit buses along Tunnel Road; the “line person” manages the line of cars in 
the drop-off zone; and the “top person” facilitates the unloading of cars. During the afternoon pick-up 
period, three faculty volunteers work the top-of-the-line position, which facilitates the loading of cars 
and manages the line, the flag, and the circle positions. Staffing is also provided for special events, 
with one staff person managing traffic at each parking lot (and directing drivers to off-site parking).  
 
The northbound lane of Hiller Drive is relatively wide, which typically provides adequate width for 
through traffic to by-pass the vehicles waiting in the queue to make a left-hand turn into the school 
entrance. Section 21754 of the California Vehicle Code permits drivers to overtake and pass to the 
right of another vehicle when the vehicle overtaken is making, or about to make, a left turn. AC 
Transit Bus #689 (which serves Berkeley) discharges passengers along Tunnel Road and loads at a 
bus stop on Hiller Drive. Bus #604 (which serves Oakland) discharges passengers directly in the 
school parking lot near Hiller Drive and loads at the bus stop along Tunnel Road. A pedestrian 
walkway connects the Tunnel Road bus stop and lower parking lot to the rest of the school campus. 
The bus operated by Michael’s Transportation Service loads and unloads on Hiller Drive. A detailed 
discussion of school circulation patterns during the morning and afternoon, and special events is 
included in the impacts subsection.   
 
b. Study Intersections. Traffic conditions were assessed at six critical intersections in the study 
area. The existing intersections listed below were selected for detailed analysis in this EIR because 
they are most likely to be potentially affected by Project traffic. These intersections were selected in 
consultation with City of Oakland’s Transportation Services Division, and represent locations along 
major routes to and from the Project site. The locations of the study intersections are shown in Figure 
IV.B-1. The intersection lane configurations and control systems are shown in Figure IV.B-2. 
 
1. Tunnel Road / Hiller Drive (Signal);  
2. Tunnel Road / SR 13 (Warren Freeway) (Signal); 
3. Hiller Drive / N. Hill Court (South Hill Court) (Three-Way Stop-Control); 
4. Tunnel Road / Vicente Road (One-Way Stop-Control); 
5. Hiller Drive / School Entrance (Yield on Northbound Left Turn); and 
6. Hiller Drive / School Exit East (One-Way Stop-Control). 
 
c. Existing Conditions (352 students) Traffic Volumes. Weekday traffic counts for the morning 
peak hours (7:00-9:00 a.m.), after-school peak hour (3:00-4:00 p.m.), and afternoon peak hours (4:00-
6:00 p.m.) were collected on Tuesday, January 8, 2008, and on Wednesday, October 24, 2007. 
Detailed traffic counts are presented in Appendix C-1. The combination of cumulative and Project-
generated traffic is expected to be the highest during these periods. As mentioned earlier, the 
difference in student enrollment between Existing Conditions and Plus Project conditions is eight 
students. Detailed LOS computations were completed for Baseline (No Project, or 200 students) and 
Plus Project (360 students) conditions, in order to identify the full extent of the Project’s effects on 
traffic congestion.  
 
d. Level of Service Methodology. The level of service (LOS) at study area intersections was 
analyzed for the AM peak, after-school peak, and PM peak hours for all study intersections using 
methodologies described in the Highway Capacity Manual.2 The intersection operations analysis was  


                                                      
2 Transportation Research Board, 2000. Highway Capacity Manual.  
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conducted using the Synchro software package, as required by the City. The signal timings were 
provided by the California Department of Transportation (Caltrans). The LOS grading system for 
signalized and unsignalized intersections is defined in terms of delay, which is a measure of driver 
discomfort, frustration, and lost travel time. Delay is a complex measure and is dependent upon a 
number of variables, including the number of vehicles in the traffic stream. 
 
Levels of service are designated “A” through “F,” from best to worst, which cover the entire range of 
traffic operations that might occur on a roadway. LOS A generally represents free-flow traffic 
conditions with little or no delay, and LOS F indicates congested conditions where long queues and 
delays occur. Typically,  LOS A to C are considered satisfactory service levels, with LOS D and LOS 
E indicating service volumes that are near capacity, and that the intersection is operating at or near 
capacity. The City of Oakland generally considers LOS D to be acceptable, with exceptions for 
Downtown and Central Business District intersections, where LOS E is acceptable. 3  
 


(1) Signalized Intersections Analysis. The analysis of signalized intersections was 
conducted using the operational methodology outlined in the Highway Capacity Manual.4 This 
procedure calculates an average stopped delay per vehicle at a signalized intersection, and assigns a 
level of service designation based upon the delay. The delay is dependent on the quality of signal 
progression, signal cycle length, and the “green” ratio for each approach or lane group. Table IV.B-1 
shows level of service criteria for signalized intersections. 
 
Table IV.B-1:  Intersection Level of Service Definition for Signalized Intersections 


Level of 
Service Description of Traffic Conditions 


Average Delay 
Per Vehicle 
(Seconds) 


Signalized Intersections 
A Free flowing. Most vehicles do not have to stop. ≤10.0 


B Minimal delays. Some vehicles have to stop, although waits are not 
bothersome. >10.0 and ≤20.0 


C Acceptable delays. Significant numbers of vehicles have to stop because of 
steady, high traffic volumes. Still, many pass without stopping. >20.0 and ≤35.0 


D 
Tolerable delays. Many vehicles have to stop. Drivers are aware of heavier 
traffic. Cars may have to wait through more than one red light. Queues 
begin to form, often on more than one approach. 


>35.0 and ≤55.0 


E Significant delays. Cars may have to wait through more than one red light.  
Long queues form, sometimes on several approaches. >55.0 and ≤80.0 


F 
Excessive delays. Intersection is jammed. Many cars have to wait through 
more than one red light, or more than 60 seconds. Traffic may back up into 
“up-stream” intersections. 


>80.0 


Source: Transportation Research Board , 2000. Highway Capacity Manual. 
 
 


(2) Unsignalized Intersections Analysis. Stop sign-controlled intersections were analyzed 
utilizing the methodology outlined in the Highway Capacity Manual.5 This methodology determines 


                                                      
3 City of Oakland, General Plan Land Use and Transportation Element, Policy T3.3 (Allowing Congestion 


Downtown). 
4 Transportation Research Board, 2000. Chapters 10 and 16.  
5 Transportation Research Board, 2000. Chapters 10 and 17.  
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the level of service by calculating an average total delay per vehicle for each controlled movement 
and for the intersection as a whole. Control delay is defined as the delay associated with deceleration, 
stopping, moving up in the queue, and acceleration experienced by drivers at an intersection due to 
the control device. An LOS designation is assigned based upon the average control delay of all 
movements. Table IV.B-2 describes the relationship between total delay and level of service for stop-
controlled intersections. 
 
Table IV.B-2: Intersection Level of Service Definition for Unsignalized Intersections 


Level of 
Service Description of Traffic Conditions 


Average Delay 
Per Vehicle 
(Seconds) 


Unsignalized Intersections 
A Little or no delays ≤10.0 
B Short traffic delays >10.0 and ≤15.0 
C Average traffic delays >15.0 and ≤25.0 
D Long traffic delays >25.0 and ≤35.0 
E Very long traffic delays >35.0 and ≤50.0 


F Extreme delays potentially affecting other traffic movements in the 
intersection 


>50.0 


Source: Transportation Research Board , 2000. Highway Capacity Manual. 
 
 
e. Baseline Conditions (200 Students) Intersection Levels of Service. The intersection LOS for 
the six study intersections (without the addition of Project-related trips) is shown in Table IV.B-3, and 
the volumes are illustrated in Figure IV.B-3. As discussed at the beginning of this section, the 
baseline (No Project) scenario assumes an enrollment level of 200 student, which is the enrollment 
permitted by the school’s 1969 Major CUP. In addition, the transportation program improvement 
elements, such as the new pick-up and drop-off area along the Firestorm Memorial Garden, extended 
school operation hours, and AC Transit/Michael’s Transportation Service sponsorship are assumed to 
not be in place as part of the No Project Scenario. The LOS analysis is based on intersection 
capacities and extrapolation back from observations of existing traffic operations, and would be a 
reasonable representation of the typical delays at the school entrance and exit. However, the delay 
could be higher if vehicles idle for unexpectedly long periods of time in the school access loop and 
drop-off areas. As shown in Table IV.B-3, in the No Project scenario, all of the study intersections 
would operate at LOS C or better during the peak hours, except for the minor stop control at Vicente 
Road, which would operate at LOS E during the AM peak period and LOS D during the PM peak 
period.6 The detailed LOS calculation sheets from the traffic software model (Synchro) are provided 
in Appendix C-2. 
 
f. Bicycle and Pedestrian Facilities in Vicinity of Project Site. A Class III bicycle route is 
currently designated on the southbound lane of Tunnel Road (north of the Project area) up to the  


                                                      
6 North of the Hiller Drive signalized intersection, Tunnel Road (SR 13) narrows down to a single lane as it 


continues northbound toward the City of Berkeley. The narrow roadway has limited capacity, resulting in relative low 
speeds during the AM peak commute hour. The proposed Project contributes negligible amounts of traffic to overall levels 
of congestion on this section of the roadway. 
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Table IV.B-3: Baseline (200 Students) Intersection Levels of Service Summary 
Baseline 


No. Intersection 
Traffic 


Control Peak Hour LOS a Delay b 
AM C 27.7 


After School B 19.4 1 Tunnel Road / Hiller Dr. Signal 
PM C 22.5 
AM B 18.4 


After School B 14.4 2 Tunnel Road / Warren Fwy Signal 
PM B 15.4 
AM C 19.7 


After School B 10.6 3 Hiller Drive / N. Hill Court Three-Way  
Stop Control c PM B 10.4 


AM E 40.3 
After School C 21.2 4 Tunnel Road / Vicente Road Minor  


Stop Control d PM D 33.7 
AM A 9.2 


After School A 8.2 5 Hiller Drive / School 
Entrance 


Yield on 
Northbound 


Left e PM A 7.7 
AM B 12.1 


After School A 9.6 6 Hiller Drive / School Exit Minor  
Stop Control  


PM A 9.3 
Notes: 
a LOS = Level of Service  


b Average control delay in seconds per vehicle.  
c This is an unconventional intersection, and HCM 2000 does not provide methodologies to compute LOS. Therefore, it is 


assumed as having minor stop controls for the Hill Court approaches, which yields more conservative analysis results. 
d The worst approach control delays and LOS are reported for side street stop-controlled intersections, traffic volumes do not 


satisfy Caltrans peak hour volume warrant. 
e The LOS analysis is based on intersection capacities and would be a reasonable representation of the typical delays at the 


school entrance and exit. However, the delay could be higher due to vehicles idling for unexpectedly long times within 
the school access loop and drop off area. 


Source: Dowling Associates, 2007. 
 
 
Hiller Drive intersection. A Class III bicycle route typically consists of signage indicating that the 
roadway is shared with bicycles and motor vehicles, but does not include a designated bike lane. On 
the west side of the Warren Freeway, there is a Class I bike path between Broadway and Broadway 
Path. A sidewalk is currently present on Hiller Drive north of Bentley School, on Hill Court, and on 
the southbound side of Tunnel Road north of the Hiller Drive intersection. The bicycle facility 
definitions in the City of Oakland Bicycle Master Plan are listed below: 


   
 Class I: Off-Street Pathways provide for bicycle travel on a paved right-of-way that is 
completely separate from the street. They are typically shared with pedestrians and often called 
mixed-use-paths.  
 
 Class II: On-Street Striped Lanes are striped lanes on the streets, designated with specific 
signage and stencils, for the use of bicyclists. 
 
 Class III: On-Street Un-striped Routes designate preferred streets for bicycle travel using 
lanes shared with motor vehicles.  
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A bike rack with space for approximately 12 bikes is located on-site. As described in the setting 
discussion, sidewalks are present at certain locations in the vicinity of the school. In general, north of 
the school, sidewalks are present on Hiller Drive and Hill Court. South of the school, there are 
sidewalks along Hiller Drive in the vicinity of the pick-up/drop-off. On the west side of Tunnel Road, 
there is a sidewalk present from the Hiller Drive intersection north towards Berkeley. The sidewalk 
on Tunnel Road adjacent to the school is currently noncompliant due to an obstruction, and a 
delineate sidewalk has been established by the State and City in the roadway shoulder. There are no 
provisions for pedestrian crossings at the intersection of Hiller Drive and Tunnel Road. 
 
 Planned Bicycle and Pedestrian Facility Improvements. The following bicycle and 
pedestrian improvements are recommended in the vicinity of the Project site in the City of Oakland 
Bicycle Master Plan (December 2007): 


• Class II bike lane on Tunnel Road both north and south of the Hiller Drive intersection.  


• Class I bike path on SR 13 south of the Hiller Drive intersection, to connect to the existing 
facility at Broadway. 


 
The City of Oakland Pedestrian Master Plan (November 2002) does not indicate pedestrian access 
improvement plans in the Project area. Therefore, for the purposes of this analysis, it is assumed that 
pedestrian facilities would remain as they are at present conditions. 


 
g. Public Transit. Currently, there are three bus lines that provide transport services to the school. 
Michael’s Transportation Service provides a private school bus for students who live in Alameda 
County and Contra Costa County. In the mornings, the bus service makes its first stop at Buchanan 
Street and Pierce Street in Albany at 7:00 a.m., and stops in North Berkeley, Rockridge, Orinda, and 
Bentley School’s Lafayette Campus before arriving at the Hiller Campus at 8:15 a.m. The afternoon 
schedule is the morning schedule in reverse, with the first stop at the Hiller Campus at 3:45 p.m. and 
the last stop at Buchanan Street and Pierce Street at 5:10 p.m. AC Transit (Alameda-Contra Costa 
Transit District) Route 604 provides service from the south Berkeley area. There is one drop-off in 
the morning arriving at 8:06 a.m., and two pick-up services in the afternoon leaving at 3:46 p.m. and 
4:19 p.m. AC Transit Route 689 provides service from the Montclair and upper Rockridge districts. 
There is one drop-off in the morning arriving at 8:10 a.m., and one pick-up in the afternoon leaving at 
4:00 p.m. Existing AC Transit service to the school is subject to the school maintaining minimum 
ridership levels. Approximately 79 students arrive at the school in the morning via all forms of public 
transit that serve the school; approximately 28 students leave the school in the afternoon via transit.  
 
h. Parking Facilities. Two on-site parking areas are available at the school, providing a total of 
43 parking stalls, all of which are used by full-time staff. The parking lot along Hiller Drive contains 
23 spaces; the lower parking lot along Tunnel Road contains 20 spaces. All on-site parking spaces are 
designated for full time faculty and staff. There are also on-street parking spaces along Hiller Drive 
north of Bentley School, on Hill Court. Along the Firestorm Memorial Garden curbs, on-street 
parking is illegal during certain times (i.e. no parking is permitted during peak hours of school drop-
off and pick-up activities).  
 
As part of the Project, it has been assumed that the 20-space parking area in the lower part of the 
project site near Tunnel Road would be legalized. However, this analysis also evaluates the effects on 
neighborhood parking supply and demand that could occur if the parking area were not legalized.  







L S A  A S S O C I A T E S ,  I N C .  B E N T L E Y  S C H O O L  M A J O R  C O N D I T I O N A L  U S E  P E R M I T  E I R  
O C T O B E R  2 0 0 8  I V .  S E T T I N G .  I M P A C T S  A N D  M I T I G A T I O N  M E A S U R E S  
 B .  T R A N S P O R T A T I O N  A N D  C I R C U L A T I O N  


 


P:\BES0702 Bentley School\PRODUCTS\DEIR\Public\4b-Traffic.doc (10/24/2008)  PUBLIC REVIEW DRAFT  54 


2. Regulatory Setting  


The California Department of Transportation (Caltrans) is responsible for planning, design, 
construction, and maintenance of all State highways (including SR 13/Tunnel Road). Caltrans 
jurisdictional interest extends to improvements to roadways at the interchange ramps serving area 
freeways. Federally funded transportation improvements are subject to review by Caltrans staff and 
the California Transportation Commission. 
 
3. Plans and Policies 


The Oakland General Plan comprises numerous elements, and those containing policies relevant to 
transportation facilities and programs are primarily contained in the Land Use and Transportation 
Element (LUTE). The transportation-related goals and policies contained in the various General Plan 
Elements are often competing. In reviewing a project for conformity with the General Plan, the City 
is required to “balance” the competing goals and policies. Case law suggests that a project “need not 
be in perfect conformity with each and every policy” and that “no project could completely satisfy 
every policy stated in the General Plan, and that state law does not impose such a requirement.” 
(Sequoyah Hills Homeowners Association vs. City of Oakland, 1993) 
 
a. General Plan Land Use and Transportation Element (LUTE). The City of Oakland, through 
various policy documents, states a strong preference for encouraging the use of alternative 
transportation modes. The following polices are included in LUTE: 


• LUTE Policy Framework: Encouraging Alternative Means of Transportation: “A key challenge for Oakland is to 
encourage commuters to carpool or use alternative modes of transportation, including bicycling or walking. The Policy 
Framework proposes that congestion be lessened by promoting alternative means of transportation, such as transit, 
biking, and walking, providing facilities that support alternative modes, and implementing street improvements. The 
City will continue to work closely with local and regional transit providers to increase accessibility to transit and 
improve intermodal transportation connections and facilities. Additionally, policies support the introduction of light rail 
and trolley buses along appropriate arterials in heavily traveled corridors, and expanded use of ferries in the bay and 
estuary.” 


• Policy T3.5: Including Bikeways and Pedestrian Walks. The City should include bikeways and pedestrian walks in the 
planning of new, reconstructed, or realized streets, wherever possible. 


• Policy T4.1: Incorporating Design Features for Alternative Travel. The City will require new development, rebuilding, 
or retrofit to incorporate design features in their projects that encourage use of alternative modes of transportation such 
as transit, bicycling, and walking. 


 
b. City of Oakland Pedestrian Master Plan. In November 2002, the Pedestrian Master Plan 
(PMP) was adopted by the City Council and incorporated into the adopted General Plan. The PMP 
identifies policies and implementation measures that promote a walkable City. 


   
The PMP includes the following relevant policies and actions: 
• PMP Policy 1.2: Use traffic signals and their associated features to improve pedestrian safety at dangerous 


intersections. 


• General Plan Policy T3.5: The City should include bikeways and pedestrian walks in the planning of new, 
reconstructed, or realigned streets, wherever possible. 


• PMP Policy 2.1: Create and maintain a pedestrian route network that provides direct connections between activity 
centers. 







L S A  A S S O C I A T E S ,  I N C .  B E N T L E Y  S C H O O L  M A J O R  C O N D I T I O N A L  U S E  P E R M I T  E I R  
O C T O B E R  2 0 0 8  I V .  S E T T I N G .  I M P A C T S  A N D  M I T I G A T I O N  M E A S U R E S  
 B .  T R A N S P O R T A T I O N  A N D  C I R C U L A T I O N  


 


P:\BES0702 Bentley School\PRODUCTS\DEIR\Public\4b-Traffic.doc (10/24/2008)  PUBLIC REVIEW DRAFT  55 


o Action 2.1.1: Improve existing connections across/under freeways to activity centers using lighting, acoustics, and 
other design features. 


o Action 2.1.4: Avoid the use of pedestrian overpasses and underpasses for pedestrian crossings on surface streets. 


• PMP Policy 2.3: Implement pedestrian improvements along major AC Transit lines and at BART stations to strengthen 
connections to transit. 


o Action 2.3.1: Develop and implement street designs (like bus bulbouts) that improve pedestrian/bus connections. 


o Action 2.3.3: Prioritize the implementation of street furniture (including bus shelters) at the most heavily used 
transit stops. 


o Action 2.3.4: Improve pedestrian wayfinding by providing local area maps and directional signage at major AC 
Transit stops and BART stations. 


• PMP Policy 3.2: Promote land uses and site designs that make walking convenient and enjoyable. 


o Action 3.2.4: Require contractors to provide safe, convenient, and accessible pedestrian rights-of-way along 
construction sites that require sidewalk closure. 


o Action 3.2.8: Discourage motor vehicle parking facilities that create blank walls, unscreened edges along 
sidewalks, and/or gaps between sidewalks and building entrances. 
 


c. City of Oakland Bicycle Master Plan. The Oakland City Council adopted the 2007 Oakland 
Bicycle Master Plan (BMP) on December 4, 2007. The adopted BMP includes the following policies 
that are applicable to the proposed Project. 


• Policy 1: Create, enhance and maintain the recommended bicycle network. 


• Policy 4: Include provisions for safe and direct bicycle access to special development areas and key corridors. 


• Policy 5: Promote secure and conveniently located bicycle parking at destinations throughout Oakland. 


• Policy 8: Ensure that the needs of bicyclist are considered in the design of new development and redevelopment 
projects. 
 


The 2007 BMP also contains requirements that new development provide both short-term 
bicycle parking (i.e., bicycle racks) and long-term bicycle parking (i.e., lockers or indoor storage). 
 
d. AC Transit Short-Range Transit Plan. AC Transit has established goals related to transit 
service. These goals are documented in the 2004 Short Range Transit Plan – Fiscal Year (FY) 2003 
to FY 2012. Some of the major goals of AC Transit include: 


• Plan and advocate for the funding and implementation of future projects. 


• Work with City and local agencies to make transit usage as safe, secure, reliable, and quick as 
possible and to promote transit usage in the planning process. 


• Promote “Transit First” development practices and increased funding for transit through transit 
mitigation funding for new developments. 


 
AC Transit established a Strategic Vision in 2002 to provide fast, frequent, and reliable service on a 
wide variety of routes, with attractive vehicles and an easy-to-use, affordable fare structure. Key 
elements of the AC Transit Strategic Vision include: increased frequency of buses to reduce wait 
time; greater frequency of service during midday, evening and late-night travel times; an easy-to-use, 
integrated fare system; flexible routes; adequate around-the-clock service; a redesigned network that 
matches travel patterns and helps meet demand in the high-density urban core; gradual transition to 
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“Bus Rapid Transit” in the highest ridership corridors; and bus stop improvements including real-time 
display of arrival times. 
 
4. Planned Transportation Facility Improvement 


No future transit improvements are assumed for the evaluation of Project impacts. The Federal 
Highway Administration and the California Department of Transportation (Caltrans) are currently 
working on the proposed Caldecott Improvement Project, which proposes to alleviate traffic 
congestion along SR 24 by constructing a fourth bore of the Caldecott Tunnel. Construction of the 
fourth bore is expected to begin in 2009 and end in 2014. The new tunnel is expected to improve 
mobility for motorists and emergency crews along SR 24, reduce delays and improve travel times, 
eliminate the need for daily tunnel lane reversals and merges, and enhance safety for the traveling 
public and Caltrans maintenance workers. The Caldecott Improvement Project is included in the 
Countywide traffic model used in this transportation analysis. However, construction of the Caldecott 
Improvement Project is not expected to contribute significant traffic volumes to roadways around 
Bentley School. According to the Final Environmental Assessment and Environmental Impact Report 
prepared for the Caldecott project, access to the project construction zone would primarily be via SR 
24, Fish Ranch Road, and Old Tunnel Road.7 Therefore, Caldecott project construction traffic is not 
expected to substantially affect the operation of intersections in the vicinity of Bentley School.     
 
5. Cumulative Conditions  


a. Cumulative (Year 2030) Baseline Traffic Conditions. This section evaluates traffic 
operations and potential operational deficiencies at the study intersections in the Cumulative (Year 
2030) Baseline Condition (200 student enrollment)). 
  
b. Future Year Projections. Cumulative Conditions traffic volumes were forecasted using the 
most recent version of the Alameda Countywide Travel Demand Model, which was prepared by 
Dowling Associates, Inc. for the Alameda County Congestion Management Agency. The travel 
demand model was used to identify regional traffic volume growth rates on Warren Freeway and 
Tunnel Road. Traffic volumes on the roads are projected to grow by approximately 1.7 percent per 
year, or 42 percent over the next 25 years. The local roadways in the vicinity of the Project site were 
not shown in the Alameda Countywide model. In development of the future traffic forecasts for the 
minor local roadways in the vicinity of the Project site, including Hiller Drive, Hill Court, and 
Vicente Road, Dowling Associates compared expected development in the neighborhood around the 
school to existing development (using available land use data). Based on the evaluation of these land 
use data, Dowling Associates concluded that there will be little to no growth in households in this 
mostly built-out residential area, although the total household population is projected to grow slightly 
over time. Therefore, existing traffic volumes on Hiller Drive, Hill Court, and Vicente Road were 
increased by 5 percent as a conservative estimate of traffic growth on these streets over the next 25 
years. The fourth bore of the Caldecott Tunnel was assumed in the travel demand model under 
cumulative conditions, and there are no other planned roadway improvements assumed in the 
immediate vicinity of the Project area. According to the Final Environmental Assessment and 
Environmental Impact Report prepared for the Caldecott project, access to the project construction 
zone would primarily be via SR 24, Fish Ranch Road, and Old Tunnel Road.8 Therefore, as noted 
                                                      


7 U.S. Department of Transportation, Federal Highway Administration, and California Department of Transportation, 
2007. Final Environmental Assessment/Environmental Impact Report. August.  


8 Ibid.  
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above, Caldecott project construction traffic is not expected to substantially affect the operation of 
intersections in the vicinity of Bentley School.     
 
c. Cumulative Baseline Intersection Level of Service. The study intersections were analyzed 
using the latest version of the Synchro software package, based on the methodologies outlined in the 
2000 Highway Capacity Manual. Cumulative intersection LOS calculations, which assume Existing 
Conditions intersection geometries and control, are presented in Figure IV-B.4. The Cumulative 
Conditions AM and PM peak hour intersection service levels for the six study intersections are shown 
in Table IV.B-4. As described above, the LOS analysis is based on intersection capacities. However, 
the calculated delays at the school entrance and exit would potentially be higher due to the stationary 
time of the vehicles within the school driveway. As shown in Table IV.B-4, all of the study 
intersections would operate at LOS C or better during the peak hours analyzed in the traffic analysis, 
except for the minor stop control at Vicente Road, which would operate at LOS F. The detailed LOS 
calculation sheets from Synchro are provided in Appendix C-3.  
 
6. Impacts 
This section evaluates transportation-related impacts of the proposed Project. Study intersections are 
evaluated under existing conditions and the cumulative Year 2030 conditions. In addition, the effects 
of the Project on public transit services, access and safety, parking supply and demand, and pedestrian 
and bike facilities are also addressed. Impacts associated with emergency access and evacuation are 
addressed in Section IV.E, Hazards. This section begins with a detailed explanation of the 
significance criteria used to determine whether an effect would be significant. The traffic impacts are 
assessed at the intersections in the study area using these criteria.  
 
a. Thresholds of Significance. The thresholds of significance used by the City of Oakland to 
determine if a project would have a significant impact on transportation and circulation systems are 
discussed below.  
  


(1) Project Impacts (compare Baseline (200 Students) to Baseline Plus Project (360 
Students). The Project would have a significant impact on the environment if it would cause an 
increase in traffic which is substantial in relation to the traffic load and capacity of the street system 
(i.e., result in a substantial increase in either the number of vehicle trips, the volume to capacity ratio 
on roads, or congestion at intersections), or change the condition of an existing street (i.e., street 
closures, changing direction of travel) in a manner that would substantially impact access or traffic 
load and capacity of the street system, as defined below: 
 


1. At a study, signalized intersection which is located outside the Downtown9 area, the Project 
would cause the level of service (LOS) to degrade to worse than  LOS D (i.e., E); 


                                                      
9 Downtown is defined in the Land Use and Transportation  Element of the General Plan (page 67) as the area 


generally bounded by West Grand  Avenue to the north, Lake Merritt and Channel Park to the east, the Oakland Estuary to 
the south and I-980/Brush Street to the west. 
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Table IV.B-4: Cumulative Baseline Conditions (200 Students) Intersection Levels of 
Service Summary  


Cumulative  
No Project 


No. Intersection 
Traffic 


Control Peak Hour LOS a Delay b 
AM C 27.9 


After School C 21.1 1 Tunnel Road / Hiller Dr. Signal 
PM C 23.7 
AM C 32.6 


After School B 19.7 2 Tunnel Road / Warren Fwy Signal 
PM C 29.5 
AM C 21.1 


After School B 10.8 3 Hiller Drive / N. Hill Court All-Way  
Stop Control c 


PM B 10.5 
AM F 493.5 


After School F 71.6 4 Tunnel Road / Vicente Road Minor  
Stop Control d 


PM F 304.0 
AM A 9.3 


After School A 8.2 5 Hiller Drive / School 
Entrance 


Yield on 
Northbound 


Left e PM A 7.7 
AM B 12.3 


After School A 9.6 6 Hiller Drive / School Exit Minor  
Stop Control PM A 9.4 


Notes: 
a LOS = Level of Service  


b Average control delay in seconds per vehicle.  
c This is an unconventional intersection, and HCM 2000 does not provide methodologies to compute LOS. Therefore, it is 


assumed as minor stop controls for the Hill Court approaches, which yields more conservative analysis results. 
d The worst approach control delays and LOS are reported for side street stop-controlled intersections, traffic volumes do not 


satisfy Caltrans peak hour volume warrant. 
e The LOS analysis is based on intersection capacities and would be a reasonable representation of the typical delays at the 


school entrance and exit. However, the delay could be higher due to vehicles idling for unexpectedly long times within the 
school access loop and drop off area. 


Source: Dowling Associates, 2007 
 


2. At a study, signalized intersection outside the Downtown area where the level of service is 
LOS E,  the Project would cause the total intersection average vehicle delay to increase by 
four (4) or more seconds, or degrade to worse than  LOS E (i.e., F); 


3. At a study, signalized intersection for all areas where the level of service is LOS E, the Project 
would cause an increase in the average delay for any of the critical  movements of six (6) seconds 
or more, or degrade to worse than  LOS E (i.e., F); 


4. At a study, signalized intersection for all areas where the level of service is LOS F, the Project 
would cause (a) the total intersection average vehicle delay to increase by two (2) or more 
seconds, or (b) an increase in average delay for any of the critical  movements of four (4) seconds 
or more; or (c)  the volume-to-capacity (“V/C”) ratio exceeds three (3) percent (but only if the 
delay values cannot be measured accurately); 


5. At a study, unsignalized intersection the Project would add ten (10) or more vehicles and after 
project completion satisfy the Caltrans peak hour volume warrant; 


6. For a Congestion Management Program (CMP) required analysis ( i.e., projects that generate 100 
or more p.m. peak hour trips), cause a roadway segment on the Metropolitan Transportation 
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System to operate at LOS F or increase the V/C ratio by more than three (3) percent for a 
roadway segment that would operate at LOS F without the Project; 


7. Result in a change in air traffic patterns, including either an increase in traffic levels or a change 
in location that results in substantial safety risks; 


8. Substantially increase traffic hazards to motor vehicles, bicycles, or pedestrians due to a design 
feature (e.g., sharp curves or dangerous intersections) or incompatible uses (e.g., farm 
equipment);  


9. Result in less than two emergency access routes for streets exceeding 600 feet in length unless 
otherwise determined to be acceptable by the Fire Chief, or his/her designee, in specific instances 
due to climatic, geographic, topographic, or other conditions; or 


10. Fundamentally conflict with adopted policies, plans, or programs supporting alternative 
transportation (e.g., bus turnouts, bicycle routes, pedestrian safety).  


 
Criterion #8 is not applicable to this analysis because the Project would not include features (such as 
tall or high-glare buildings) that would change air traffic patterns. Therefore, this criterion would be 
associated with a finding of no impact.  
 


(2) Cumulative Impacts. A project’s contribution to cumulative impacts is considered 
“considerable” (i.e., significant) when the project causes at least one of the intersection-related 
thresholds listed above in threshold #1 through #7 to be exceeded in 2030. 
 
b. Project Trip Generation. The trip generation for the Project is based on observations of 
vehicle trips entering and exiting Bentley School. Trip counts collected at the Project site were used 
to identify the number of vehicle trips generated by each student. These actual trip generation rates 
are higher than average Institute of Transportation Engineers (ITE) trip generation rates for school 
uses, which are commonly used in environmental impact analyses.  
 
Table IV.B-5 provides a summary of the existing counts of vehicles entering and exiting the school’s 
loop driveway on Hiller Drive, during the peak hour periods that were evaluated as part of the 
transportation analysis. The number of parents/guardians that park on Hiller Drive and walk their 
children to school (without driving through the loop and onto the queuing area adjacent to the 
Firestorm Memorial Garden), and the number of school staff members that park on the street were 
estimated based on field observations and parking survey information. These sources were used to 
estimate how many of the vehicle trips generated by enrolled students use the loop driveway off 
Hiller Drive. Table IV.B-6 provides a summary of the current number of student bus users. This 
information was used to determine the number of additional auto trips that would be generated if the 
comprehensive transportation program currently implemented at the school was not in place (i.e., the 
No Project scenario).  
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Table IV.B-5: Existing (352 Students) School Traffic Counts Summary 


  


Traffic 
Counts at 


Hiller Drive 
Loop Access 


Estimated 
Vehicles 


Parked on 
Hiller Drive Total 


Trip Rate at 
School 


Driveway 
Total Trip 


Rate 
In 220 34 254 0.63 0.72 
Out 208 34 242 0.59 0.69 AM Peak Hour 
Total 428 68 496 1.22 1.41 
In 126 45 171 0.36 0.49 
Out 138 45 183 0.39 0.52 After School Hour 
Total 264 90 354 0.75 1.01 
In 74 0 74 0.21 0.21 
Out 68 0 68 0.19 0.19 PM Peak Hour 
Total 142 0 142 0.40 0.40 


Notes: 
Based on 2007/2008 traffic counts; enrollment of 352 students.   
School staff members who park on the lower campus lot were not included.  
The number of parents and staff who parked on Hiller Drive and walked to school is estimated based on a parking survey 
and field observations.  
This is a total count including turn-overs of the drop-off activities.  
 
Table IV.B-6: Existing (352 students) Student Bus Riders  


    AM Peak Hour After School Peak Hour PM Peak Hour 
    Total Total Total 
Bus Riders 79 28 0 
Bus Rider Rate/Student 0.22 0.08 0 


Note: Based on information provided by the school in 2007, and an enrollment of 352 students. Includes buses operated by 
AC Transit and Michael's Transportation Service. 
 
 
The resulting trip generation summary for the No Project (200 students) scenario is shown in Table 
IV.B-7, and the summary for the with-Project (360 students) scenario is summarized in Table IV.B-8. 
 
c. Project Trip Distribution and Assignment. Project trip distribution and assignment was 
determined using the existing intersection turning counts at the school driveway, and at the Tunnel 
Road and Hiller Drive intersection. Traffic associated with Bentley School represents a high 
proportion of the total vehicle traffic on Hiller Drive. Therefore, the turning counts (which are based 
on existing traffic patterns) provide a realistic traffic distribution pattern for the Project. When 
vehicles exit the school loop driveway, they are only permitted to make a right turn onto Hiller Drive 
(i.e. the left-turn movement is prohibited), resulting in a different trip distribution for inbound and 
outbound vehicle trips. The distributional proportions of school-related trips are presented in Figure 
IV.B-5 and Figure IV.B-6 for inbound and outbound trips, respectively. In summary, approximately 
10 percent of the traffic is from Hiller Drive north of the school (Hiller Highlands area), 38 percent of 
the traffic comes from Tunnel Road north of the school (Berkeley), 28 percent comes from SR 13 
(Oakland), and 24 percent comes from SR 24 east of the school (Contra Costa County and Oakland).  
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Table IV.B-7: Trip Generation Summary for Baseline Condition (200 Students) 


AM Peak Hour 
After School  
Peak Hour PM Peak Hour 


200 Students In Out Total In Out Total In Out Total 
Project Trips at School Driveway 125 118 243 72 78 150 42 39 81 
Additional Auto Trips Without Transit Subsidy1 45 45 90 16 16 32 0 0 0 


Subtotal (School Driveway Trips) 170 163 333 88 94 182 42 39 81 
School Trips that Park on Hiller Drive 19 19 39 26 26 51 0 0 0 


 Total Trip Generation 189 182 372 114 120 233 42 39 81 
Note: School staff members who park on the lower campus lot are not included. 
1Additional vehicle trips that would be expected to occur if the school did not subsidize transit service.  
 
Table IV.B-8: Trip Generation Summary for Baseline Plus Project Condition (360 
Students) 


AM Peak Hour 
After School  
Peak Hour PM Peak Hour 


                             360 Students In Out Total In Out Total In Out Total 
Current Enrollment  352 students 220 208 428 126 138 264 74 68 142 
Additional 8 students 8 students 5 5 10 3 3 6 2 2 4 


                  Subtotal (School Driveway Trips) 225 213 438 129 141 270 76 70 146 
School Trips that Park on Hiller Drive 34 34 69 45 45 90 0 0 0 


 Total Trip Generation 259 247 506 174 186 360 76 70 146 
Note 1: School staff members who park on the lower campus lot are not included.  
Note 2: The net increase in student enrollment between the existing and Project scenarios is eight students, which would 
account for ten trips during the AM peak hour, six trips during the school peak hour, and four trips during the PM peak hour.  
 
 
d. Baseline Plus Project Conditions (360 Students). As mentioned previously, a hypothetical 
Baseline condition was developed to identify traffic volumes and patterns that would occur if student 
enrollment were capped at 200 students. Baseline Plus Project Conditions represent approximately 
current conditions as of the 2007/2008 school year. Existing enrollment is 352 students; under the 
Project, maximum enrollment would be limited to 360 students. The trips generated by the additional 
eight students were added to existing conditions to create the Plus Project scenario, which was used to 
evaluate the impacts of the proposed Project. Figure IV.B-7 presents turning movement volumes for 
the Baseline Plus Project Condition at the study intersections.  
 
e. Baseline Plus Project Condition (360 Students) Intersection Level of Service. The 
Baseline Plus Project Condition AM and PM peak hour intersection service levels for the six study 
intersections are shown in Table IV.B-9. 
 
Table IV.B-9 shows that the addition of Project trips to the study intersections would not substantially 
degrade LOS compared to the No Project or Baseline scenario. All study intersections would continue 
to operate at acceptable LOS D or better, except for the minor stop control at Vicente Road 
(intersection with Tunnel Road), which would operate at LOS E during the AM peak hour, under both 
the No Project (Baseline) and Plus Project scenarios. As listed above, the significance criterion for 
unsignalized intersections is dependent on the Caltrans peak hour volume warrant, rather than 
intersection LOS, and is discussed in more detail below.  
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Table IV.B-9: Baseline Plus Project (360 Students) Intersection Levels of Service Summary 
Baseline Baseline Plus Project 


No. Intersection Traffic Control Peak Hour LOS a Delay b LOS  Delay  
AM C 27.7 C 28.4 


After School B 19.4 B 19.3 f 1 Tunnel Road / 
Hiller Dr. Signal 


PM C 22.5 C 22.6 
AM B 18.4 B 19.9 


After School B 14.4 B 14.9 2 Tunnel Road / 
Warren Fwy Signal 


PM B 15.4 B 15.7 
AM C 19.7 C 20.6 


After School B 10.6 B 11.1 3 Hiller Drive / 
N. Hill Court 


Three-Way  
Stop Control c 


 PM B 10.4 B 10.4 
AM E 40.3 E 42.9 


After School C 21.2 C 22.3 4 Tunnel Road / 
Vicente Road 


Minor 
Stop Control d 


PM D 33.7 D 34.9 
AM A 9.2 A 9.9 


After School A 8.2 A 8.5 5 
Hiller Drive / 
School 
Entrance 


Yield on 
Northbound Left e 


PM A 7.7 A 7.8 
AM B 12.1 B 14.2 


After School A 9.6 B 10.2 6 Hiller Drive / 
School Exit 


Minor 
Stop Control 


 PM A 9.3 A 9.6 
a  LOS = Level of Service  
b  Average control delay in seconds per vehicle.  
c  This is an unconventional intersection, and HCM 2000 does not provide methodologies to compute LOS. Therefore, it is 


assumed as minor stop controls for the Hill Court approaches, which yields more conservative analysis results. 
d  The worst approach control delays and LOS are reported for side street stop-controlled intersections. Traffic volumes do 


not satisfy Caltrans peak hour volume warrant. 
e  The LOS analysis is based on intersection capacities and would be a reasonable representation of the typical delays at the 


school entrance and exit. However, the delay could be higher due to vehicles idling for unexpectedly long times within 
the school access loop and drop off area. 


f  The computed delay for the intersection of Tunnel Road/Hiller Drive shows a slightly reduced delay for the Plus Project 
conditions when compared to No Project conditions. This is due to the difference in traffic volume, which in turn resulted 
in a different actuated green time allocation for each signal phase.  


Note: LOS computations shown in this Table do not account for the transfer of middle school students. Impacts associated 
with the student transfer are addressed in more detail below. 


Source: Dowling Associates, 2008. 
 
 
f. Cumulative Plus Project Condition (360 Students) Traffic Volumes. The traffic associated 
with the proposed Project was added to the Cumulative Baseline Condition traffic volumes to derive 
the Cumulative Plus Project Condition traffic volumes. Figure IV.B-8 presents turning movement 
volumes for the Cumulative Plus Project Condition at the study intersections. The roadway lane 
configurations and intersection controls assumed for Cumulative Plus Project Condition are the same 
as those for the Baseline Plus Project Condition. 
 
g. Cumulative Plus Project (360 Students) Condition Intersection Level of Service. The 
Cumulative Plus Project Condition peak hours intersection level of service results are shown in Table 
IV.B-10. As shown in the Table, the addition of Project (360 students) trips would be expected to 
worsen the traffic operations at the Tunnel Road and Warren Freeway intersection from LOS C to 
LOS D in the AM peak hour and from LOS B to LOS C in the after school peak hour. These operation 
levels would continue to be acceptable (LOS D or better), according to City of Oakland standards. 
The minor stop control at Vicente Road (intersection with Tunnel Road) would operate at LOS F 
during AM, PM and after school peak hours, under both the Cumulative Baseline and Cumulative  
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Table IV.B-10: Cumulative Plus Project (360 Students) Intersection Levels of Service Summary 
Cumulative Baseline Cumulative Plus Project 


No. Intersection Traffic Control Peak Hour LOS a Delay b LOS a Delay b 
AM C 27.9 C 28.6 


After School C 21.1 C 21.1 1 Tunnel Road / 
Hiller Dr. Signal 


PM C 23.7 C 23.9 
AM C 32.6 D 38.7 


After School B 19.7 C 20.6 2 Tunnel Road / 
Warren Fwy Signal 


PM C 29.5 C 31.6 
AM C 21.1 C 22.1 


After School B 10.8 B 11.3 3 Hiller Drive / N. 
Hill Court 


Three-Way 
Stop Control c PM B 10.5 B 10.5 


AM F 493.5 F 537.3 
After School F 71.6 F 79.5 4 Tunnel Road / 


Vicente Road 
Minor 


Stop Control d 
PM F 304.0 F 320.1 
AM A 9.3 A 10.0 


After School A 8.2 A 8.5 5 Hiller Drive / 
School Entrance 


Yield on 
Northbound Left e 


PM A 7.7 A 7.8 
AM B 12.3 B 14.5 


After School A 9.6 B 10.2 6 Hiller Drive / 
School Exit 


Minor 
Stop Control PM A 9.4 A 9.6 


a LOS = Level of Service  
b Average control delay in seconds per vehicle.  
c This is an unconventional intersection, and HCM 2000 does not provide methodologies to compute LOS. Therefore, it is 


assumed as minor stop controls for the Hill Court approaches, which yields more conservative analysis results. 
d The worst approach control delays and LOS are reported for side street stop-controlled intersections, traffic volumes do not 


satisfy the Caltrans peak hour volume warrant, and thus impacts are less than significant.  
e The LOS analysis is based on intersection capacities and would be a reasonable representation of the typical delays at the 


school entrance and exit. However, the delay could be higher due to vehicles idling for unexpectedly long times within 
the school access loop and drop off area. 


Note: LOS computations shown in this Table do not account for the transfer of middle school students. Impacts associated 
with the student transfer are addressed in more detail below.  


Source: Dowling Associates, 2008 
 
 
Plus Project scenarios. As listed above, the significance criterion for unsignalized intersections is 
dependent on the Caltrans peak hour volume warrant, rather than intersection LOS, and is discussed in 
more detail below. 
 
h. Cumulative Plus Project Condition (360 Students) Intersection Impacts and Mitigation 
Measures. As shown in Table IV.B-10, the Project would result in less-than-significant impacts to 
the signalized study intersections, and therefore, no mitigation would be required. Although the 
Project would add more than 10 trips to the unsignalized intersection of Tunnel Road and Vicente 
Road, the Caltrans peak hour volume warrant would not be met, even with the addition of Project 
trips.  
 
The potential need for traffic signals at the unsignalized intersections was evaluated as part of this 
analysis. As stated in the 2003 edition of the Manual on Uniform Traffic Control Devices (MUTCD), 
“An engineering study of traffic conditions, pedestrian characteristics, and physical characteristics of 
the location shall be performed to determine whether installation of a traffic control signal is justified 
at a particular location. The investigation of the need for a traffic control signal shall include an 
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analysis of the applicable factors contained in the following traffic signal warrants and other factors 
related to existing operations and safety at the study location: 
 
Warrant 1: Eight-Hour Vehicular Volume 
Warrant 2: Four-Hour Vehicular Volume 
Warrant 3: Peak Hour 
Warrant 4: Pedestrian Volume 
Warrant 5: School Crossing 
Warrant 6: Coordinated Signal System 
Warrant 7: Crash Experience 
Warrant 8: Roadway Network 
 
The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a 
traffic control signal.” 
 
This traffic impact analysis did not evaluate all of the warrants for traffic signals, but instead focused 
on the peak hour warrant (Warrant 3), which is most applicable to the traffic issues associated with 
the Project. The peak hour warrant is being used in this impact analysis study as an “indicator” of the 
likelihood of an unsignalized intersection warranting a traffic signal in the future. Intersections that 
exceed the peak hour warrant are considered for the purposes of this impact analysis to be likely to 
meet one or more of the other signal warrants (such as the 4-hour or 8-hour warrants). This peak hour 
analysis is not intended to replace a rigorous and complete traffic signal warrant analysis by the 
responsible jurisdiction. Traffic signals tend to reduce the potential for right-angle type collisions but 
also tend to increase the potential for less severe rear-end collisions. The signal warrant volumes 
represent the threshold point at which the potential for more rear-end collisions is offset by the 
potential for fewer more severe right-angle collisions. When the signal warrant volumes are exceeded, 
an intersection should be considered for signalization; however, the decision to install a traffic signal 
should not be based solely upon the warrants. Delay, congestion, approach condition, driver 
confusion, future land use, or other evidence of the need for right-of-way assignment beyond that 
provided by stop signs must be demonstrated.  
 
At the intersection of Tunnel Road and Vicente Road, the minor approach of Vicente Road carries 28 
vehicles per hour, 20 vehicles per hour, and 23 vehicles per hour during the AM, after school, and PM 
peak hours, respectively. These volumes are well below the threshold of meeting the signal warrant, 
which is 100 vehicles per hour. Therefore, the Project would result in less-than-significant impacts to 
the unsignalized intersection, and no mitigation would be required. 
 
i. Pedestrian and Bicycle Facility Impacts. As described in the setting section, there are no 
continuous sidewalks or designated bike routes on Hiller Drive from the school to Tunnel Road (there 
is a small segment of sidewalk from the school to the Firestorm Memorial Garden). The Project would 
not provide additional pedestrian or bicycle facilities in the Project vicinity. Families that live outside 
of the Oakland Hills areas are not likely to walk or bike to school because Tunnel Road (the main 
non-freeway access to the school) is subject to high traffic volumes and does not provide a 
comfortable bike and pedestrian environment. North of the school, sidewalks are present on local 
streets, providing pedestrian access to students living in the Oakland Hills. The sidewalk along the 
Firestorm Memorial Garden is used to access on-street parking and the garden itself, in addition to 
student drop-off and pick-up activities during peak hours. In addition, a pedestrian pathway links the 
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lower parking area (near the Tunnel Road bus stop) to the rest of the campus. Also, in 2008 the School 
constructed a protected walkway on the south side of the Hiller Drive parking lot that connects the 
existing on-site drop-off area to the public sidewalk. Therefore, adequate pedestrian facilities exist to 
allow students to safely enter and exit the school and to walk to bus stops or the Hiller Highlands 
neighborhood. Because students do not enter the roadway to access the pick-up and drop-off zone, the 
school’s existing pick-up/drop-off area is considered safe and does not increase risks for pedestrians. 
The new traffic that would be generated by the Project would not create new pedestrian or bike 
hazards. The traffic generated by the Project, combined with the school’s traffic management plan, 
would not introduce new significant roadway hazards that would endanger pedestrians or cyclists. 
Therefore, the project would result in less-than-significant impacts to pedestrian and bike facilities, 
and no mitigation would be required.   


 
j. Metropolitan Transportation System (MTS) Impacts. According to the Alameda County 
Congestion Management Agency and the 2005 Congestion Management Program (CMP) report, SR 
24, SR 13 and Tunnel Road are designated as MTS routes in the Project site vicinity. The Project (360 
students) would generate less than 100 PM peak hour trips compared to the No Project (200 students) 
condition. Therefore, LOS analysis of roadways under the jurisdiction of the Alameda Congestion 
Management Agency is not required based on the CMP criteria. Therefore the Project would result in 
less-than-significant impacts on the MTS system. 


 
k. Emergency Access Routes Impacts. The Project would not result in any physical changes to 
emergency access routes. Therefore, associated impacts would be less than significant. Refer to 
Section IV.E, Hazards, for a discussion of potential impacts of the Project on established emergency 
evacuation routes.  
 
l. Design Standards Impacts. The Project would not result in any changes to current roadway 
geometry or change other design features such that they would not comply with Caltrans design 
standards. Caltrans design standards do not apply to the placement of traffic cones, similar to those 
used to direct pick-up and drop-off activities. Vehicles passing to the right of left-turning vehicles on 
Hiller Drive are addressed under “School Access” in the setting section. Passing on the right on Hiller 
Drive is a legal operation, and is not a violation of design standards. Therefore, impacts associated 
with design standards would be less than significant. 
 
m. Transfer of Middle School Students Impacts. This analysis takes into account the trips that 
would be generated by the planned transfer of Middle School students from Bentley School’s Hiller 
Campus to the Lafayette Campus, and the backfilling of the vacant capacity at the Hiller Campus with 
Lower School Students. After the planned move, the Hiller Campus would enroll only students in 
Kindergarten through 5th Grade (and maximum enrollment would remain at 360 students). This 
change in student grade distribution could increase the number of vehicle trips that would be 
associated with the proposed Project. Based on information provided by the school, currently there 
are approximately 120 students enrolled in grades 6 to 8 on the Hiller Campus. If enrollment is 
limited to only Kindergarten through 5th Grade students, per-student trip generation rates could 
increase because: 


• Carpooling within households could be reduced because older and younger siblings would attend 
different campuses.   
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• The number of transit riders could be reduced if younger students are less likely than older 
students to use transit. 


 
In the 2008 Hiller Campus student body, there are 72 pairs of siblings of two or more; 37 of those 
siblings are students in Grades 6 or higher. Based on the assumption that these 37 students would be 
replaced with younger students, an additional 37 inbound vehicle trips would be generated in the AM 
peak hour by the proposed Project. Approximately 13 percent of bus riders are students in 
Kindergarten through 5th Grade; approximately 43 percent of bus riders are students in Grades 6 
through 8.  
 
The lower bus-riding rate of Lower School students would result in approximately 37 additional 
vehicle trips for the 120 additional Lower School students.  
 
Based on these assumptions, the total number of new vehicle trips that would be introduced as a result 
of the transfer of the Middle School to the Lafayette Campus would be approximately 74 inbound and 
74 outbound trips. The number of siblings and bus riders could change from year to year; however, 
these estimates (based on 2008 data) represent reasonable estimates of trip increases that could occur 
with a transfer of older students off of the Hiller Campus. 
 
The intersection of Tunnel Road and Warren Freeway during the AM peak hour is the intersection 
that would be most affected by Project-related trips, and represents the worst-case scenario for 
Project-related traffic congestion. The level of service at this intersection would degrade from LOS C 
to LOS D with 38.7 seconds of delay (comparing Cumulative Baseline to Cumulative Plus Project 
conditions). With an additional 74 inbound (and 74 outbound) trips associated with the transfer of 
Middle School students (and backfilling with Lower School students), the average delay at this 
intersection would increase to approximately 47.3 seconds, but would remain at LOS D, under 
Cumulative Plus Project conditions, assuming the transfer of Middle School students. Therefore, the 
congestion-related impact of the Project at this location, as well as other study intersections, would be 
less than significant.  
 
However, traffic queues at the Tunnel Road and Hiller Drive intersection would be longer than those 
associated with the existing grade distribution, and the southbound approach to this intersection could 
extend to the school entrance. At the school entrance, the traffic queue would also be potentially 
longer than that associated with the existing grade distribution; however, the difference would not be 
substantial under normal operating conditions.  
 
The transfer of students would also increase the number of vehicles approaching the intersection of 
Vicente Road and Tunnel Road. However, the Caltrans peak hour volume warrant is not met even 
with these additional trips. The minor approach of Vicente Road carries 28 vehicles per hour, 20 
vehicles per hour, and 23 vehicles per hour during AM, after school, and PM peak hours, 
respectively. These volumes are below the threshold of meeting the signal warrant, which is 100 
vehicles per hour. Therefore, the Project (assuming the transfer of Middle School students) would 
result in less-than-significant impacts to the unsignalized intersection, and no mitigation would be 
required.  
 
Parking demands associated with the transfer of Middle School students could also be higher, as there 
would likely be an increase in the number of guardians who would park and walk their students to 
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class. However, the existing parking supply on Hiller Drive (including Hiller Drive north of Hill 
Court) would be adequate to accommodate any increased demand as described in the following 
subsection (under non-CEQA issues).  
 
AC transit ridership would likely be reduced as a result of the transfer of Middle School students 
(because younger students are less likely to use public transit). The following measure would not be 
required to reduce significant environmental impacts, but would ensure the continuation of transit 
service to the School. This recommended measure will be considered by decisionmakers during the 
course of Project review.  
 


Recommended Measure TRANS-1: Since AC Transit requires a minimum level of ridership 
to sustain its service to Bentley School, the School should work with AC Transit (and 
continue to support transit ridership) to ensure that existing bus service is continued. If AC 
Transit service is discontinued, then the school should provide private shuttle service to 
replace the AC Transit service.   


 
n. Conflicts with Transportation Plans and Policies. In general, the Project is consistent with 
applicable transportation plans and policies. The school encourages alternative modes of 
transportation by providing free AC Transit bus passes and by subsidizing the cost of private school 
buses. These strategies in support of alternative transportation are consistent with the General Plan 
Land Use and Transportation Element. The Project does not contain elements that would be in 
conflict with City of Oakland Pedestrian Master Plan, or the City of Oakland Bicycle Master Plan. 
The school promotes transit usage by sponsoring AC Transit Services in the morning and in the 
afternoon for student pick-up and drop-off, which would support the AC Transit Short-Range Transit 
Plan. Therefore, associated plan-related impacts are less than significant.  


 
7. Planning Related Non-CEQA Transportation System Circulation Analysis and 
Recommendations 
This section provides a planning-related evaluation of transportation and circulation-related impacts 
that are not considered physical environmental effects pursuant to CEQA (including impacts related 
to transit, parking, site circulation, emergency evacuation plans, queuing, and other traffic 
operations), and recommendations to address these impacts. This discussion is stimulated by 
comments submitted by the public on transportation and circulation issues at the school and several 
visits to the site to observe traffic operations at the school.  


 
a. Transit. The school has sought to increase transit usage as part of an effort to reduce vehicular 
trips to the school. The school, in coordination with AC Transit, has added Route 689 and Route 604 
to provide morning bus service to the school and to pick up students in the after school hour. The 
school has also provided free AC bus passes to students. The addition of AC Transit services has 
likely increased the number of students that ride the bus, as described earlier in the section discussing 
trip generation. This increase in bus riders benefits traffic circulation on Hiller Drive because it 
reduces vehicle trips. Based on the current student bus ridership rate, under the No Project scenario 
(with 200 students), it is anticipated that there would be an additional 45 inbound vehicle trips in the 
morning peak hour, and 16 in the after school peak hour. Based on information provided by AC 
Transit, these two bus routes currently have adequate capacity to serve student bus riders (including 
those generated by current enrollment at Bentley School), and bus travel time is not substantially 
adversely affected.  
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b. Parking. The California Court of Appeal has held that parking is not part of the permanent 
physical environment, that parking conditions change over time as people change their travel patterns, 
and that unmet parking demand created by a project need not be considered a significant 
environmental impact under CEQA unless it would cause significant secondary effects.10 Parking 
supply/demand varies by time of day, day of week, and seasonally. Decreased availability of parking 
spaces results in changes to people’s mode and pattern of travel. However, the City of Oakland, in its 
review of the proposed Project, wants to ensure that the Project’s measures to lessen parking demand 
(by encouraging the use of non-auto travel modes) would result in minimal adverse effects to the 
neighborhood surrounding Bentley School, and that any secondary effects (such as impacts to air 
quality, due to drivers searching for parking spaces) would be minimized. As such, although not 
required by CEQA, parking conditions are evaluated in this document. 


Parking deficits may be associated with secondary physical environmental impacts, such as air quality 
and noise effects, caused by congestion resulting from drivers circling as they look for a parking 
space. However, the absence of a ready supply of parking spaces, combined with available 
alternatives to auto travel (e.g., transit service, shuttles, taxis, bicycles or travel by foot), may also 
induce drivers to shift to other modes of travel, or change their overall travel habits. Any such 
resulting shifts to transit service, in particular, would be in keeping with the City’s “Transit First” 
policy.   


Additionally, regarding potential secondary effects, cars circling and looking for a parking space in 
areas of limited parking supply is typically a temporary condition, often offset by a reduction in 
vehicle trips due to others who are aware of constrained parking conditions in a given area. Hence, 
any secondary environmental impacts that might result from a shortfall in parking in the vicinity of 
the proposed Project are considered less than significant.  
 
This EIR evaluates if the Project’s estimated parking demand (both Project-generated and Project-
displaced) would be met by the Project’s proposed parking supply or by the existing parking supply 
within a reasonable walking distance of the Project site. Project-displaced parking would result from 
the Project's removal of standard on-street parking, City or Agency owned/controlled parking and/or 
legally required off-street parking (parking that is not open to the public which is legally required).   


 
The Hiller Campus of Bentley School is a K-8 institution; therefore, parking demand not associated 
with student pick-up and drop-off, or special events, would primarily derive from school staff 
members. Currently, the school employs a total of 62 employees. According to the school, about 10 
school employees work part-time, and their working schedules vary widely.  
 
Assuming that half of the part-time staff works a completely different (i.e., non-overlapping) shift 
than the other half of the part-time staff, and that all staff members would drive to the school 
independently, faculty and staff at the school generate a demand for 57 parking spaces (maximum) at 
any given time. The school has two on-site parking lots. The upper lot has 23 parking spaces, and is 
accessed via Hiller Drive. The lower lot provides 20 parking spaces and is accessed via Tunnel Road. 
There are several parking spaces available at the Head Master’s House; however, these spaces are not 
being used for general school staff, and were therefore excluded from this parking evaluation. The 
school provides approximately 12 bike parking spaces.  
                                                      


10  San Franciscans Upholding the Downtown Plan v. the City and County of San Francisco (2002) 102 
Cal.App.4th 656.   
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All of the 43 on-site parking stalls have been assigned to full-time staff members. The remaining 14 
(25 percent) of the school staff members would use on-street parking, primarily on Hiller Drive north 
of the school, and south of the school along the Firestorm Memorial Garden (except during the 
school’s unloading/loading hours, when long-term parking adjacent to the Firestorm Memorial Garden 
is prohibited). There are currently no on-site parking spaces designated for school visitors and guests. 
The number of school visitors is not anticipated to be substantial, particularly during the peak hours 
when the highest levels of traffic congestion occur. During active school session hours, visitors are 
permitted to park adjacent to the Firestorm Memorial Garden and elsewhere on Hiller Drive. 
Adequate parking supply exists in the vicinity of the Project site to accommodate school visitors 
throughout the day.   


   
Some of the students’ parents/guardians also utilize on-street parking to drop-off and pick-up 
students. These on-street parking spaces are not solely used by persons associated with Bentley 
School. Local residents, as well as staff and parents/guardians from Kaiser Elementary School, also 
use these on-street spaces. Table IV.B-11 summarizes the on-street parking inventory and maximum 
occupancy during the peak hours of school activity. There are additional on-street parking spaces 
available further north of the school on Hill Court, and on Hiller Drive north of Hill Court. Field 
observations indicate that, typically, there are a very small number of vehicles parked on Hiller Drive 
north of Hill Court. As shown in Table IV.B-11, the west side of Hiller Drive north of the Bentley 
School is typically fully occupied (during peak periods) with Bentley School-related traffic. There is a 
small number of Bentley School parents/guardians that park on the east side of Hiller Drive, or north 
of the school beyond Hill Court. During off-peak hours (i.e. 8:30 a.m. to 2:30 p.m.), on-street parking 
demand is substantially reduced, and there is a surplus of unused on-street parking spots (meaning 
that School staff without parking lot spaces can park their vehicles on the street during the school day 
without utilizing all on-street spaces). 
 
Table IV.B-11: Existing On-Street Parking Inventory 


Location 
Total Spaces 


Available 


Typical Max. 
Occupancy During 


AM Peak 
(7:30 a.m. – 8:30 a.m.) 


Typical Max.  
Occupancy During After 


School Peak 
(2:30 p.m. – 3:30 p.m.) 


Hiller Dr. North of School: West Side 15 15 (15) 15 (15) 
Hiller Dr. North of School: East Side 15 6 (5) 9 (6) 
Hiller Dr. South of School: West Side 
(Time Restricted) 15+ 


N/A  
Restricted 


N/A 
Restricted 


Notes: 
Parking occupancy: x(x): total vehicles including those associated with local residents and Kaiser School (estimated Bentley 
School only vehicles, including parents and staff).  
A maximum of seven vehicles were observed parking along Hiller Drive south of the school, outside of the Restricted No 
Parking hours at approximately 9:00 a.m. 


   
 


Currently, legalization of the lower parking lot (accessed from Tunnel Road) is subject to approval by 
the City of Berkeley. If the City of Berkeley rejects the school’s application for legalizing the lower 
parking lot, demand for on-street parking along Hiller Drive and potentially along Hill Court would 
increase. However, this increase in demand for on-street parking spaces would not result in physical 
environmental impacts.    
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c.  Site Circulation, Accessibility, and Local Traffic Queues. This section includes a discussion 
of issues associated with vehicle and pedestrian circulation around the school.  


 
(1) No Transportation 


Demand Management:  
In 2004 and 2005, prior to 
implementation of the 
Transportation Program, student 
pick-up and drop-off activities 
occurred within the school access 
loop driveway on Hiller Drive, as 
shown in Photo 1. Based on 
previous field observations, the 
flagmen would allow 
approximately six vehicles to 
enter the loop at one time to 
unload or load students. School 
administrators and parents/ 
guardians assisted the unloading/ 
loading activities. This student 
loading procedure was found to 
be relatively inefficient, resulting 
in long queues for the northbound 
left turn movement entering the 
school from Hiller Drive. In the 
morning peak hour, maximum 
queues were approximately 16 
vehicles; in the afternoon peak 
hour, approximately 19 vehicles 
were observed in the queue. The 
northbound travel lane provided 
adequate width for vehicles to 
queue while waiting to make a left 
turn into the school. Typically, 
cars lined up close to the center 
divider line, allowing northbound 
vehicles to pass on the right hand side.  


Photo 1: Student Loading Location in 2004
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(2) With Transpor-
tation Demand Management: 
As part of the comprehensive 
transportation program 
implemented by the school from 
2005 to 2007, student pick-up 
and drop-off activities were 
moved to the curb-side along the 
Firestorm Memorial Garden, 
immediately south of the school 
(as shown in Photo 2). The 
school access loop effectively 
elongates the queuing area, 
which extends south along Hiller 
Drive to the Firestorm Memorial 
Garden. Based on field 
observations conducted in late 
2007 and early 2008, the new 
designated loading area greatly 
enhances the circulation and 
congestion aspects of student 
drop-off and pick-up activities. 
The maximum queue observed 
on the northbound left turn 
movement (from Hiller Drive 
into the school driveway) was 
four vehicles in the morning 
peak hour, and two vehicles in 
the after school peak hour. There 
are virtually no queues on the 
southbound right turn entering 
the school. With the 
transportation program, longer 
queues than observed could occur, but these would be of short duration. The new loading zone on 
Hiller Drive adjacent to the Firestorm Memorial Garden provides expanded capacity for unloading 
and loading activities, allowing a maximum of up to 11 vehicles per drop-off or pick-up; the driveway 
loop itself has capacity for an additional six to seven vehicles. The northbound travel lane on Hiller 
Drive provides adequate width for northbound through vehicles to safely pass on the right hand side 
of the left- turning vehicles, as left-turning vehicles queue up close to the center divider line. 
 
During special school events, parents are required (per the school’s Traffic and Parking Handbook) to 
park their vehicles at an off-campus location (once on-site lots are filled); the school sends out 
advance instructions prior to each event, and staff are stationed at each parking lot to manage traffic.   
 


(3) Observed Traffic Queues at Hiller Drive and Tunnel Road Intersection (Project). 
Based on recent field observations, the general queue for the southbound approach to the Tunnel 
Road/Hiller Drive intersection is about 10 cars in the morning peak hour. A majority of the vehicles 


Photo 2: Current Student Loading Location 
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clear the queue within one cycle of the signal light, while occasionally, about two cars must wait for 
the next cycle to clear the intersection.   
 
During the beginning 10 to 15 minutes of the after-school peak hour (approximately 3:00-3:15 p.m.), 
the maximum queue observed on the southbound approach of the Tunnel Road/Hiller Drive intersec-
tion extends to the vicinity of the school loop exit point, and consists of approximately 20 vehicles. 
Similar to the morning peak hour, a majority of the vehicles clears the queue within one cycle of the 
signal light, with a very small portion of the vehicles required to wait for a second signal cycle to 
clear the intersection. After 3:15 p.m., the southbound approach queues are typically minimal, and 
dissipate quickly with all vehicles clearing the light within one cycle length.  
 
The Bentley School has a staggered student dismissal schedule. For Monday through Thursday, 
dismissal times are as follows:  
 


Grade 1:  2:40 p.m.  
Grade 2-3:  3:00 p.m. 
Grade 4-5:  3:15 p.m. 
Grade 6-8:  3:30 p.m. 


 
Times shown above are actual dismissal bell ring times; students typically take an additional 5 to 10 
minutes to arrive at the pick-up area and depart. Field observations show that the peak time for pick-
up activities typically occurs from 3:15 p.m. to 3:45 p.m. (which does not coincide with the peak 
queue behind the intersection of Tunnel Road and Hiller Drive, from 3:00 to 3:15 p.m.). Therefore, 
trips generated by Kaiser Elementary School (located one block away on Hill Court) are anticipated 
to be a major contributor to peak queue length between 3:00 p.m. and 3:15 p.m.  
 
As described above, during normal operations, the student pick-up and drop-off area along the 
Firestorm Memorial Garden curb functions efficiently, resulting in minimal queues in both the 
northbound and southbound directions on Hiller Drive. However, during Project site visits, Dowling 
Associates observed two incidents that interrupted normal traffic operations, and resulted in severe 
congestion on Hiller Drive. These observed incidents are likely to recur if not addressed. None of 
these observed incidents rise to the level of a significant impact. Associated recommendations are 
presented for consideration by decisionmakers to reduce already less-than-significant impacts.  


• On January 8, 2008, at 8:16 a.m., the garbage pick-up time coincided with the busiest part of the 
morning peak period. The school’s garbage dumpsters are located at the corner of the loop access 
exit. The unloading of the garbage dumpsters takes place on Hiller Drive (primarily on the 
southbound direction travel lane). This activity temporarily blocked southbound traffic, and 
immobilized school traffic circulation for approximately 3 minutes, resulting in an unusually long 
queue for vehicles making a left-hand turn into the school driveway from Hiller Drive. The queue 
extended nearly to the signalized intersection of Hiller Drive and Tunnel Road. The southbound 
queue was approximately six vehicles at its maximum. After the garbage truck completed its 
collection and left the school, it took approximately another 8 minutes for the northbound queues 
to dissipate and return to normal operations.  


Recommended Measure TRANS-2: School staff has indicated that the typical garbage pick-up 
time is arranged to occur outside of the busiest student drop-off hour. However, the school should 
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work with the appropriate waste management agency to ensure that garbage pick-up at the school 
does not occur between 8:00 a.m. and 8:45 a.m.   


• On December 4, 2007, at 3:35 p.m., Dowling Associates observed that a vehicle parked on the 
curb side drop-off area adjacent to Firestorm Memorial Garden was left with no driver for 
approximately 2 minutes (even though parents/guardians are prohibited from leaving their 
vehicles in the queue). This parked vehicle halted the flow of traffic through the driveway loop, 
resulting in a long queue in the northbound direction on Hiller Drive for approximately 4 minutes. 
The longest queue for northbound traffic extended to the signalized intersection of Hiller Drive 
and Tunnel Road. Southbound traffic continued to operate normally.  


Recommended Measure TRANS-3: Currently, during the after school pick-up period, the school 
stations one traffic assistant at the Firestorm Memorial Garden, and two traffic assistants 
(including one flag person) at the parking area within the driveway loop. The school should 
station at least one more traffic assistant near the exit point of the driveway loop during the after-
school pick-up period. Together, these three staff members (excluding the flag person) should 
ensure that all drivers remain in their vehicles, and that the queue moves efficiently. In the 
morning peak hour, the school typically assigns nine people (including one flag person) to assist 
in the drop-off activities along the Firestorm Memorial Garden and driveway loop. Field 
observations confirm that this level of staffing is adequate to ensure that the queue continues to 
move. This number of staff members should continue to be assigned to ensure continued efficient 
flow during the morning peak hour.   


 
d. Vehicle Collisions. Dowling Associates collected City of Oakland collision data (from March 
2004 to March 2007) for the Tunnel Road and Hiller Drive intersection, which is the key signalized 
intersection in the vicinity of the Project site. For the 3-year period, five collisions were recorded, one 
of which took place during the afternoon peak hour at 4:00 p.m. The other incidents occurred during 
non peak hours. Primary factors included unsafe speed (one case), improper turning (two cases), 
“traffic signal and signs” (which could include running a red light or stop sign, or improperly 
yielding) (one case), and “other factor” (one case). Based on these data, it appears that the Tunnel 
Road and Hiller Drive intersection operates relatively safely, with few collisions. In addition, because 
these incidents occurred outside of the typical peak school pick-up and drop-off hours, it is likely that 
school traffic did not contribute to these incidents. No collisions have been recorded at the 
intersection of Hiller Drive and the school driveway over the past 3 years.  


 
e. Potential Hazards. Potential roadway hazards in the vicinity of the school driveway on Hiller 
Drive are summarized below, with recommendations for improvement. None of the identified 
potential hazards rise to the level of a significant impact. Rather, recommended measures to address 
potential hazards are presented for consideration by the decisionmakers to reduce already less-than-
significant impacts.   


• Jaywalking: There are “School” warning signs on Hiller Drive to alert drivers as they approach 
Bentley School. However, there is no pedestrian crossing striped in front of the school on Hiller 
Drive. Observations indicate that parents/guardians park on the east side of the street 
(immediately north of the school), and jaywalk across Hiller Drive to the school. This jaywalking 
creates a hazardous condition for both drivers and pedestrians, particularly for southbound 
downhill traffic with limited sight distance where Hiller Drive bends.    
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Recommended Measure TRANS-4: The school should continue to educate parents/guardians and 
students, and to better enforce the no jaywalking policy. The school should ensure that 
parents/guardians park only on the west side of Hiller Drive, or on Hiller Drive north of Hill 
Court, where there is a crosswalk for pedestrians to safely cross the street. Parents/guardians who 
do not comply with the proposed regulation should be penalized as set forth in the school's 
Traffic and Parking Handbook. 


• Traffic Cones: Cones that demarcate the loading/unloading zone on Hiller Drive are frequently 
run over or pushed by vehicles, and may affect the main traffic stream of Hiller Drive in the 
southbound direction.   


Recommended Measure TRANS-5: The school should coordinate with City of Oakland staff to 
purchase, install and maintain delineators (which are attached to the pavement and thus less prone 
to be displaced by motor vehicles), instead of orange traffic cones. The delineators would be 
more stable than cones and would also enhance visibility. 


• U-Turns on Hiller Drive: Parents/guardians make U-turns on Hiller Drive just north of the school, 
in order to temporarily park on the west side of Hiller Drive, and pick-up or drop-off students. U-
turns on Hiller Drive in the vicinity of the school results in a traffic safety hazard for both north-
bound and southbound traffic, particularly because the U-turn typically requires two back-and-
forth maneuvers.    


Recommended Measure TRANS-6: The school should continue to educate parents/guardians 
regarding potential hazards of U-turn movements on Hiller Drive. Parents/guardians who do not 
comply with the proposed regulation should be penalized as set forth in the school's Traffic and 
Parking Handbook. A feasible U-turn location is the cul-de-sac on N. Hill Court.   


• Prohibited Left Turns at Driveway Exit: Even though drivers exiting the school are prohibited 
from making left turns at the school exit on Hiller Drive, drivers occasionally make a left turn 
onto Hiller Drive, particularly during the after-school peak hour. Left turning movements are 
problematic in that they may increase the risk of collisions as well as cause delay for drivers 
entering and exiting the school driveway.  


Recommended Measure TRANS-7: The school should continue to educate parents/guardians 
about the driveway exit left turn prohibition, and better enforce the prohibition. Parents/guardians 
who do not comply with the proposed regulation should be penalized as set forth in the school's 
Traffic and Parking Handbook. 


• School Driveway Exit: At the exit of the school driveway, right-turning vehicles do not always 
yield to southbound through traffic. As the vehicles exit the driveway and pull into the curb side 
drop-off area along the Firestorm Memorial Garden, they make a tight right turn, and attempt to 
avoid a conflict with southbound through traffic. However, some of the southbound vehicles veer 
over the center double yellow divider (to avoid hitting cars turning right onto Hiller Drive), 
creating an unsafe condition.    


Recommended Measure TRANS-8: The school should continue to educate parents/guardians, and 
reiterate that there is only one through traffic lane and that exit vehicles are required to yield to 
the southbound through traffic. Parents/guardians who do not comply with the proposed 
regulation should be penalized as set forth in the school's Traffic and Parking Handbook.   
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f. Effectiveness of Transit. As discussed earlier in this section, transit services to and from the 
school are provided by buses that operate on two AC transit routes and Michael’s Transportation 
Service. In general, the school has been proactive in encouraging transit use through: provision of free 
AC Transit passes, funding the administrative costs of Michael’s Transportation Service, and 
notifying parents/guardians of transit options via memoranda and the Traffic and Parking Handbook. 
Under a maximum enrollment of 360 students (assuming that both Lower and Middle School students 
are enrolled), it is expected that 79 students would ride buses to school in the morning and 28 would 
take buses home after school. The school should continue to maintain a high level of transit ridership. 
The potential effects on transit usage of the proposed transfer of Middle School students are discussed 
earlier under the “Transfer of Middle School Students Impacts” subsection.  
 


Recommended Measure TRANS-9: The school should continue to provide free AC Transit bus 
passes to students, and continue to sponsor the operation of Michael’s Transportation Service. In 
addition, in order to further reduce vehicle trips in and out of the school during the peak hours, 
the school should consider sponsoring additional shuttle services for students in areas under-
served by transit. 
 


g. School Traffic and Parking Handbook. The school has developed a comprehensive Traffic 
and Parking Handbook for the Hiller Campus. The handbook was developed in September 2005, with 
a supplemental memorandum added prior to the 2007-2008 school year. The memo contains 
procedures for the new curb-side pick-up/drop-off area along the Firestorm Memorial Garden. The 
handbook provides clear and understandable directions to parents/guardians regarding the protocol 
and rules governing transportation and access to the school. However, the handbook by itself is likely 
not effective in ensuring full compliance with the school’s transportation rules.  
 


Recommended Measure TRANS-10: School staff should establish mandatory meetings with 
parents/guardians to review transportation instructions and penalties for violators. These meetings 
should be conducted once per semester. 


 
h. Peak Traffic.  The school could also reduce peak periods of congestion by staggering school 
drop-off times in the morning and by modifying the afternoon pick-up times so that all pick-ups are 
avoided from 3:00 p.m. to 3:15 p.m., when traffic associated with Kaiser Elementary School is at its 
peak.  
 


Recommended Measure TRANS-11: The school should establish staggered drop-off times in the 
morning, with durations of staggering similar to the afternoon pick-up schedule. The afternoon 
staggered pick-up times should be coordinated with Kaiser Elementary School so that no pick ups 
are scheduled between 2:55 p.m. and 3:20 p.m., to avoid contributing to peak Kaiser Elementary 
School traffic. Consultation shall also occur with AC Transit. 


 
i. Long-term Monitoring. The school has established policies in the Traffic and Parking 
Handbook and the Emergency Management Plan that are intended to reduce traffic congestion and to 
allow emergency vehicles to access the site and the neighborhood around the Project site. However, 
there is a need for ongoing monitoring to ensure that the established policies and the Recommended 
Measures listed above (if adopted) are being fully implemented, and are effective in: 1) reducing 
congestion to an acceptable level; and 2) ensuring that emergency vehicles are able to access the 
school and surrounding neighborhood in the event of an emergency.  







L S A  A S S O C I A T E S ,  I N C .  B E N T L E Y  S C H O O L  M A J O R  C O N D I T I O N A L  U S E  P E R M I T  E I R  
O C T O B E R  2 0 0 8  I V .  S E T T I N G .  I M P A C T S  A N D  M I T I G A T I O N  M E A S U R E S  
 B .  T R A N S P O R T A T I O N  A N D  C I R C U L A T I O N  


 


P:\BES0702 Bentley School\PRODUCTS\DEIR\Public\4b-Traffic.doc (10/24/2008)  PUBLIC REVIEW DRAFT  81 


 
Recommended Measure TRANS-12: The school should hire, in consultation with the City of 
Oakland, two independent and qualified rule enforcers to ensure that the school maintains an 
adequate number of staff/volunteers to assist with pick-up and drop-off activities, and to ensure 
that guardians and the school comply with the traffic and parking rules outlined in the Traffic and 
Parking Handbook, Emergency Management Plan, and Recommended Measures outlined in the 
Bentley School Major Conditional Use Permit Final EIR. The independent rule enforcers should 
submit a written monitoring report to the Community and Economic Development Agency 
Planning Division and Public Works Agency Traffic Engineering Division once a month 
outlining: 1)  vehicle queue lengths in the morning and afternoon (numbers should be reported 
every 10 minutes); 2) identification of excessive queues (northbound queues on Hiller Drive 
extending to the signalized intersection of Hiller Drive and Tunnel Road and/or blockage of 
southbound traffic on Hiller Drive north of the school driveway); 3) changes in traffic 
management that have been implemented to reduce or eliminate excessive queues/potential for 
blockage of emergency vehicles; 4) incidents of illegal behavior, and follow-up actions regarding 
individuals with numerous violations, per the Traffic and Parking Handbook; and 5) penalties 
imposed on drivers that violate rules. Initially, reports should be submitted once a month during 
the entire current school year following planning approval and the applicant should petition the 
Director of Planning to reduce the frequency of monitoring and reporting if compliance is 
achieved. 
 
Recommended Measure TRANS-13: The Oakland Fire Marshall’s Office should make regular, 
unannounced visits to the school (the frequency, timing, and types of visits should be at the Fire 
Marshall’s discretion based on need for visits and compliance by the school) to verify that 
adequate emergency vehicle access is being maintained during peak pick-up and drop-off periods. 
The Fire Marshall should consult with the independent rule enforcer(s) to identify modifications 
to the circulation rules, if emergency access problems are identified. The school should fund these 
Fire Marshall services. 
 
Recommended Measure TRANS-14: The school should designate a Board of Trustees member to 
be responsible for overseeing the school’s commitment to reducing traffic congestion and 
preserving emergency access. The appointed member should receive regular updates from the 
rule enforcer(s) regarding the effectiveness of implemented traffic measures, work with the rule 
enforcer(s) and school staff to correct problems, provide regular updates on traffic/emergency 
access issues to the Board, ensure the Traffic and Parking Handbook is up-to-date and effective, 
and ensure that adequate funding is allocated to maintain and enhance all transportation 
programs. 
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C. AIR QUALITY 
This section has been prepared using methodologies and assumptions recommended in the air quality 
impact assessment guidelines of the Bay Area Air Quality Management District (BAAQMD).1  In 
keeping with these guidelines, this section describes existing air quality in the vicinity of the Project 
site and the Bay Area, impacts of future traffic on local carbon monoxide levels, impacts of vehicular 
emissions, and other effects of the Project related to air quality. This section also includes an 
assessment of the Project’s impacts related to global climate change due to greenhouse gas emissions. 
Global climate change (both setting and impacts) is discussed after the air quality analysis in this 
section.  
 
1. Air Quality Setting  
The following discussion provides an overview of existing air quality conditions in the region and in 
the cities of Oakland and Berkeley. Ambient standards and the regulatory framework relating to air 
quality are summarized. Climate, air quality conditions, and typical air pollutant types and sources are 
also described. 
 
a. Air Quality Standards, Regulatory Framework and Attainment Status. Air quality stan-
dards, the regulatory framework, and State and federal attainment status (for air quality standards) are 
discussed below. 
 


(1) Air Quality Standards. Both the State and federal governments have established health-
based Ambient Air Quality Standards for six air pollutants: carbon monoxide (CO), ozone (O3), nitro-
gen dioxide (NO2), sulfur dioxide (SO2), lead (Pb), and suspended particulate matter (PM). In 
addition, the State has set standards for sulfates, hydrogen sulfide, vinyl chloride and visibility-
reducing particles. These standards are designed to protect public health and welfare with a reason-
able margin of safety. 
 
In addition to primary and secondary Ambient Air Quality Standards, the State of California has 
established a set of episode criteria for O3, CO, NO2, SO2, and PM. These criteria refer to episode 
levels representing periods of short-term exposure to air pollutants that actually threaten public 
health. Health effects are progressively more severe as pollutant levels increase from Stage One to 
Stage Three. 
 
California Ambient Air Quality Standards and National Ambient Air Quality Standards for the cri-
teria air pollutants are listed in Table IV.C-1. Health effects of these criteria pollutants are described 
in Table IV.C-2. 
 


(2) Overall Regulatory Setting. The Federal Clean Air Act governs air quality in the United 
States. In addition to being subject to federal requirements, air quality in California is also governed 
by more stringent regulations under the California Clean Air Act. At the federal level, the United 
States Environmental Protection Agency (EPA) administers the Federal Clean Air Act (CAA). The 
California CAA is administered by the California Air Resources Board (CARB) at the State level and 
by the Air Quality Management Districts at the regional and local levels. The BAAQMD regulates air 
quality at the regional level. 
                                                      


1 Bay Area Air Quality Management District, 1999. BAAQMD CEQA Guidelines. 
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Table IV.C-1:  Federal and State Ambient Air Quality Standards 


California Standards a Federal Standards b 
Pollutant 


Averaging 
Time Concentration c Method d Primary c,e Secondary c,f Method g 


1-Hour 0.09 ppm  
(180 μg/m3) 


No federal 
standard Ozone  


(O3) 8-Hour 0.07 ppm  
(137 μg/m3) 


Ultraviolet 
Photometry 0.075 ppm  


(147 μg/m3)  


Same as  
Primary 
Standard 


Ultraviolet 
Photometry 


24-Hour 50 μg/m3 150 μg/m3 Respirable 
Particulate 


Matter 
(PM10) 


Annual 
Arithmetic 


Mean 
20 μg/m3 


Gravimetric or Beta 
Attenuation – 


Same as  
Primary 
Standard 


Inertial  
Separation and


Gravimetric  
Analysis 


24-Hour No Separate State Standard 35 μg/m3 Fine 
Particulate 


Matter 
(PM2.5) 


Annual 
Arithmetic 


Mean 
12 μg/m3 Gravimetric or Beta 


Attenuation 15 μg/m3 


Same as  
Primary 
Standard 


Inertial  
Separation and


Gravimetric  
Analysis 


8-Hour 9.0 ppm  
(10 mg/m3) 


9 ppm  
(10 mg/m3) 


1-Hour 20 ppm  
(23 mg/m3) 


35 ppm  
(40 mg/m3) 


Carbon 
Monoxide 


(CO) 8-Hour 
(Lake Tahoe) 6 ppm (7 mg/m3) 


Non-Dispersive 
Infrared  


Photometry  
(NDIR) – 


None 


Non-Dispersive
Infrared  


Photometry  
(NDIR) 


Annual 
Arithmetic 


Mean 


0.03 ppm 
(56 μg/m3) 


0.053 ppm  
(100 μg/m3) 


1-Hour 0.18 ppm  
(338 μg/m3) – 


Nitrogen 
Dioxide 
(NO2) 


24-Hour 0.04 ppm  
(105 μg/m3) 


Gas Phase 
Chemiluminescence


0.14 ppm  
(365 μg/m3) 


Same as  
Primary 
Standard 


Gas Phase 
Chemilumin-


escence 


30-day 
average 1.5 μg/m3 – – 


Lead 
(Pb) Calendar 


Quarter – 
Atomic Absorption


1.5 μg/m3 
Same as  
Primary 
Standard 


High-Volume 
Sampler and  


Atomic 
Absorption 


Annual 
Arithmetic 


Mean 
– 0.030 ppm  


(80 μg/m3) – 


24-Hour 0.04 ppm  
(105 μg/m3) 


0.14 ppm  
(365 μg/m3) – 


3-Hour – – 0.5 ppm  
(1300 μg/m3) 


Sulfur 
Dioxide 
(SO2) 


1-Hour 0.25 ppm  
(655 μg/m3) 


Ultraviolet 
Fluorescence 


– – 


Spectrophoto-
metry 


(Pararosaniline 
Method) 


Visibility-
Reducing 
Particles 


8-Hour 


Extinction coefficient of 0.23 per 
kilometer - visibility of 10 miles or more 
(0.07–30 miles or more for Lake Tahoe) 
due to particles when relative humidity 
is less than 70 percent. Method: Beta 


Attenuation and Transmittance through 
Filter Tape. 


Sulfates 24-Hour 25 μg/m3 Ion 
Chromatography 


Hydrogen 
Sulfide 1-Hour 0.03 ppm  


(42 μg/m3) 
Ultraviolet 


Fluorescence 
Vinyl 


Chloride h 24-Hour 0.01 ppm  
(26 μg/m3) 


Gas 
Chromatography 


No 
 


Federal 
 


Standards 
 







L S A  A S S O C I A T E S ,  I N C ,  B E N T L E Y  S C H O O L  M A J O R  C O N D I T I O N A L  U S E  P E R M I T  E I R  
O C T O B E R  2 0 0 8  I V .  S E T T I N G ,  I M P A C T S  A N D  M I T I G A T I O N  M E A S U R E S  
  C .  A I R  Q U A L I T Y  


P:\BES0702 Bentley School\PRODUCTS\DEIR\Public\4c-AirQuality.doc (10/23/2008) PUBLIC REVIEW DRAFT  85 
 


Source: CARB, 2007.  
Table notes continue on next page. 
a California standards for ozone, carbon monoxide (except Lake Tahoe), sulfur dioxide (1- and 24-hour), nitrogen dioxide, 


suspended particulate matter—PM10, PM2.5, and visibility reducing particles, are values that are not to be exceeded. All 
others are not to be equaled or exceeded. California ambient air quality standards are listed in the Table of Standards in 
Section 70200 of Title 17 of the California Code of Regulations. 


b National standards (other than ozone, particulate matter, and those based on annual averages or annual arithmetic mean) 
are not to be exceeded more than once a year. The ozone standard is attained when the fourth highest 8-hour concentration 
in a year, averaged over 3 years, is equal to or less than the standard. For PM10, the 24-hour standard is attained when the 
expected number of days per calendar year with a 24-hour average concentration above 150 μg/m3 is equal to or less than 
one. For PM2.5, the 24-hour standard is attained when 98 percent of the daily concentrations, averaged over 3 years, are 
equal to or less than the standard. Contact U.S. EPA for further clarification and current federal policies.  


c Concentration expressed first in units in which it was promulgated. Equivalent units given in parentheses are based upon a 
reference temperature of 25°C and a reference pressure of 760 torr. Most measurements of air quality are to be corrected 
to a reference temperature of 25°C and a reference pressure of 760 torr; ppm in this table refers to ppm by volume, or 
micromoles of pollutant per mole of gas. 


 ppm = parts per million 
 mg/m3 = milligrams per cubic meter 
 µg/m3 = micrograms per cubic meter 
d Any equivalent procedure which can be shown to the satisfaction of the CARB to give equivalent results at or near the 


level of the air quality standard may be used. 
e National Primary Standards: The levels of air quality necessary, with an adequate margin of safety to protect the public 


health. 
f National Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or 


anticipated adverse effects of a pollutant. 
g Reference method as described by the EPA. An “equivalent method” of measurement may be used but must have a 


“consistent relationship to the reference method” and must be approved by the EPA. 
h The CARB has identified lead and vinyl chloride as “toxic air contaminants” with no identified threshold level of 


exposure for adverse health effects. These actions allow for the implementation of control measures at levels below the 
ambient concentrations specified for these pollutants. 


 
 


Federal Clean Air Act. The 1970 Federal CAA authorized the establishment of national 
health-based air quality standards and also set deadlines for their attainment. Four major regulatory 
programs affecting stationary sources were initiated: the National Ambient Air Quality Standards 
(NAAQS), State Implementation Plans (SIPs), New Source Performance Standards (NSPS), and 
National Emission Standards for Hazardous Air Pollutants (NESHAPs). Major amendments were 
added in 1977 primarily concerning provisions for the Prevention of Significant Deterioration (PSD) 
of air quality in areas attaining the NAAQS. The 1977 amendments also contained requirements 
pertaining to sources in non-attainment areas for NAAQS. The Federal CAA Amendments of 1990 
created new regulatory programs for acid rain and required the issuance of stationary source operating 
permits.  
 
The Federal CAA Amendments of 1990 changed deadlines for attaining national standards as well as 
the remedial actions required of places that exceed the standards. Under the Federal CAA, State and 
local agencies in areas that exceed the national standards are required to develop State Implemen-
tation Plans to demonstrate how they will achieve the national standards by specified dates. The 
Federal CAA requires that projects receiving federal funds demonstrate conformity to the approved 
State Implementation Plan and local air quality attainment plan for the region. Conformity with the 
State Implementation Plan requirements also satisfies the State CAA requirements. 
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Table IV.C-2:  Health Effects of Air Pollutants 
Pollutant Health Effects Examples of Sources 


Suspended Particulate 
Matter  
(PM2.5 and PM10) 


• Reduced lung function 
• Aggravation of the effects of gaseous 


pollutants 
• Aggravation of respiratory and cardio 


respiratory diseases 
• Increased cough and chest discomfort 
• Soiling 
• Reduced visibility 


• Stationary combustion of solid fuels 
• Construction activities 
• Industrial processes 
• Atmospheric chemical reactions 
 


Ozone  
(O3) 


• Breathing difficulties 
• Lung damage 


• Formed by chemical reactions of air 
pollutants in the presence of sunlight; 
common sources are motor vehicles, 
industries, and consumer products 


Carbon Monoxide  
(CO) 


• Chest pain in heart patients 
• Headaches, nausea 
• Reduced mental alertness 
• Death at very high levels 


• Any source that burns fuel, such as cars, 
trucks, construction and farming 
equipment, and residential heaters and 
stoves  


Lead 
(Pb) 


• Organ damage 
• Neurological and reproductive disorders 
• High blood pressure 


• Metals processing 
• Fuel combustion 
• Waste disposal 


Nitrogen Dioxide 
(NO2) 


• Lung damage • See carbon monoxide sources 


Toxic Air  
Contaminants 


• Cancer 
• Chronic eye, lung, or skin irritation 
• Neurological and reproductive disorders 


• Cars and trucks, especially diesels 
• Industrial sources, such as chrome platers 
• Neighborhood businesses, such as dry 


cleaners and service stations 
• Building materials and products 


Source: CARB and EPA, 2007. 
  
 


California Clean Air Act. In 1988, the California CAA required that all air districts in the 
State achieve and maintain California Ambient Air Quality Standards for CO, O3, SO2 and NO2 by 
the earliest practical date. The California CAA provides districts with new authority to regulate 
indirect sources and mandates that air quality districts focus particular attention on reducing 
emissions from transportation and area-wide emission sources. Each district plan must achieve a 5 
percent annual reduction, averaged over consecutive 3-year periods, in district-wide emissions of 
each nonattainment pollutant or its precursors. Additional physical or economic development within 
the region tends to impede the emissions reduction goals of the California CAA. Generally, the State 
standards for these pollutants are more stringent than the national standards.  
 


(3) United States Environmental Protection Agency. The EPA is responsible for enforcing 
the Federal CAA. The EPA is also responsible for establishing the National Ambient Air Quality 
Standards (NAAQS). The NAAQS are required under the 1977 CAA and subsequent amendments. 
The EPA regulates emission sources that are under the exclusive authority of the federal government, 
such as aircraft, ships, and certain types of locomotives. The agency has jurisdiction over emission 
sources outside state waters (e.g., beyond the outer continental shelf) and establishes various emission 
standards, including those for vehicles sold in states other than California.  
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(4) California Air Resources Board. In California, the CARB, which is part of the 
California Environmental Protection Agency (Cal EPA), is responsible for meeting the State 
requirements of the Federal CAA, administering the California CAA, and establishing the California 
Ambient Air Quality Standards (CAAQS). The California CAA, as amended in 1992, requires all air 
districts in the State to achieve and maintain the California Ambient Air Quality Standards (CAAQS). 
The CAAQS are generally more stringent than the corresponding federal standards and incorporate 
additional standards for sulfates, hydrogen sulfide, vinyl chloride and visibility-reducing particles. 
The CARB regulates mobile air pollution sources, such as motor vehicles. Automobiles sold in 
California must meet the stricter emission standards established by the CARB. The agency is 
responsible for setting emission standards for vehicles sold in California and for other emission 
sources, such as consumer products and certain off-road equipment. The CARB also established 
passenger vehicle fuel specifications, which became effective in March 1996. The CARB oversees 
the functions of local air pollution control districts and air quality management districts, which in turn 
administer air quality activities at the regional and county levels. 
 


Air Quality and Land Use Handbook. The CARB has also developed an Air Quality and 
Land Use Handbook2 which is intended to serve as a general reference guide for evaluating and 
reducing air pollution impacts associated with new projects that go through the land use decision-
making process. The CARB Handbook recommends that planning agencies strongly consider 
proximity to sources of concern when finding new locations for “sensitive” land uses such as homes, 
medical facilities, daycare centers, schools, and playgrounds.  
 
Air pollution sources of concern include freeways, rail yards, ports, refineries, distribution centers, 
chrome plating facilities, dry cleaners, and large gasoline service stations. Key recommendations in 
the Handbook include taking steps to avoid siting new, sensitive land uses (including residences, day 
care centers, playgrounds, or medical facilities) in the following locations:  


• Within 500 feet of a freeway, urban roads with 100,000 vehicles/day, or rural roads with 50,000  
vehicles/day;  


• Within 1,000 feet of a major service and maintenance rail yard;  


• Immediately downwind of ports (in the most heavily impacted zones) and petroleum refineries;  


• Within 300 feet of any dry cleaning operation (for operations with two or more machines, provide 
a 500-foot setback); or 


• Within 300 feet of a large gas station (defined as a facility with a throughput of 3.6 million 
gallons per year or greater).  


 
The Handbook specifically states that these recommendations are advisory and acknowledges that 
land use agencies have to balance other considerations, including housing and transportation needs, 
economic development priorities, and other quality of life issues, with air quality concerns. 
 


(5) Bay Area Air Quality Management District. The nine-county San Francisco Bay Area 
is considered, in air quality terms, an air basin. Overall, the air quality conditions in the San Francisco 
Bay Area are fairly good for a large metropolitan area due to favorable climate conditions that result 
                                                      


2 California Air Resources Board, 2005. Air Quality and Land Use Handbook: A Community Health Perspective.  
April. 
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in moderate temperatures and good ventilation. However, exceedances of air quality standards for 
ozone and respirable particulate matter pose challenges for air pollution control agencies. In addition, 
the CARB has identified the San Francisco Bay Area Air Basin as a transport contributor to adjacent 
air basins, meaning that air pollutants emitted in the Project area contribute to air pollution in other 
areas of northern and central California. 
 
The BAAQMD is primarily responsible for assuring that the national and State ambient air quality 
standards are attained and maintained in the Bay Area. The BAAQMD is also responsible for 
adopting and enforcing rules and regulations concerning air pollutant sources, issuing permits for 
stationary sources of air pollutants, inspecting stationary sources of air pollutants, responding to 
citizen complaints, monitoring ambient air quality and meteorological conditions, awarding grants to 
reduce motor vehicle emissions, conducting public education campaigns, and many other activities. 
The air quality attainment status of the San Francisco Bay Area is shown in Table IV.C-3. 
 


(6) Local Policies. The City of Oakland has policies related to air quality in the City’s 
General Plan, as described below. 
 


City of Oakland Air Quality Policies. The Open Space, Conservation and Recreation 
(OSCAR) element of the City of Oakland’s General Plan includes the following policies related to air 
quality:  
• Policy CO-12.1: Promote land use patterns and densities which help improve regional air quality conditions. The City 


supports efforts of the responsible public agencies to reduce air pollution.  
• Policy CO-12.4: Require that development projects be designed in a manner which reduces potential adverse air quality 


impacts.  
• Policy CO-12.6: Control of Dust Emissions. Require construction, demolition, and grading practices which minimize 


dust emissions.  


These practices are currently required by the City and include the following: 
• Avoiding earth moving and other major dust generating activities on windy days. 
• Sprinkling unpaved construction areas with water during excavation, using reclaimed water where feasible. (Watering 


can reduce construction-related dust by 50 percent.) 
• Covering stockpiled sand, soil, and other particulates with a tarp to avoid blowing dust. 
• Covering trucks hauling dirt and debris to reduce spills. If spills do occur, they should be swept up promptly before 


materials become airborne. 
• Preparing a comprehensive dust control program for major construction in populated areas or adjacent to sensitive uses 


like hospitals and schools. 
• Operating construction and earth-moving equipment, including trucks, to minimize exhaust emissions. 
 


(7) Attainment Status Designations. The CARB is required to designate areas of the State 
as attainment, nonattainment, or unclassified for any State air quality standard. An “attainment” 
designation for an area signifies that pollutant concentrations did not violate the standard for that 
pollutant in that area. A “nonattainment” designation indicates that a pollutant concentration violated 
the standard at least once, excluding those occasions when a violation was caused by an exceptional 
event, as defined in the criteria. An “unclassified” designation signifies that data do not support either 
an attainment or nonattainment status. The CAA divides districts into moderate, serious, and severe 
air pollution categories, with increasingly stringent control requirements mandated for each category. 
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The U.S. EPA designates areas for O3, CO, and NO2 as “does not meet the primary standards,” or 
“cannot be classified,” or “better than national standards.” For SO2, areas are designated as “does not 
meet the primary standards,” “does not meet the secondary standards,” “cannot be classified,” or 
“better than national standards.” In 1991, new nonattainment designations were assigned to areas that 
had previously been classified as Group I, II, or III for PM10 based on the likelihood that they would 
violate national PM10 standards. All other areas are designated “unclassified.” Table IV.C-3 provides 
a summary of the attainment status for the San Francisco Bay Area with respect to national and State 
ambient air quality standards. 
 
b. Existing Climate and Air Quality. The following discussion provides brief summaries of 
regional air quality, local climate and air quality, and air pollution climatology. 
 


(1) Regional Air Quality. The City of Oakland is located in the San Francisco Bay Area, a 
large shallow air basin ringed by hills that taper into a number of sheltered valleys around the 
perimeter. Two primary atmospheric outlets exist. One is through the Golden Gate Strait, a direct 
outlet to the Pacific Ocean. The second outlet extends to the northeast, along the west delta region of 
the Sacramento and San Joaquin Rivers. 
 
The project site is within the jurisdiction of the BAAQMD, which regulates air quality in the San 
Francisco Bay Area. Air quality conditions in the San Francisco Bay Area have improved 
significantly since the BAAQMD was created in 1955. Ambient concentrations of air pollutants and 
the number of days during which the region exceeds air quality standards have fallen dramatically. 
Exceedances of air quality standards occur primarily during meteorological conditions conducive to 
high pollution levels, such as cold, windless winter nights or hot, sunny summer afternoons.  
 
Ozone levels, measured by peak concentrations and the number of days over the State 1-hour stan-
dard, have declined substantially as a result of aggressive programs by the BAAQMD and other 
regional, State, and federal agencies. The reduction of peak concentrations represents progress in 
improving public health; however the Bay Area still exceeds the State standard for 1-hour ozone 
levels.  
 
In addition, levels of PM10 in the Bay Area have exceeded State standards at least two times per year 
during the past 3 years. The Bay Area is considered a nonattainment area for PM10 and PM2.5 relative 
to the State standard, and is unclassified under the federal standards.  
 
No exceedances of the State or federal CO standards have been recorded at any of the region’s moni-
toring stations since 1991. The Bay Area is currently considered a maintenance area for State and 
federal CO standards. 
 
Toxic air contaminants (TACs) are not criteria pollutants, but are associated with health-related 
effects and have appreciable concentrations within the Bay Area. The U.S. EPA and the California 
CARB have identified over 800 substances that are emitted into the air that may affect human health. 
Some of these substances are considered to be carcinogens, while others are known to have other 
adverse health effects. As part of ongoing efforts to identify and assess potential health risks to the 
public, the BAAQMD has collected and compiled air toxics emissions data from industrial and 
commercial sources of air pollution throughout the Bay Area. Monitoring data and emissions 
inventories of toxic air contaminants helps the BAAQMD determine health risks to Bay Area 
residents. The 2003 emissions inventory shows that emissions of many TACs are decreasing in the 
Bay Area. 
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Table IV.C-3: Bay Area Attainment Status 
California Standards a National Standards b 


Pollutant 
Averaging 


Time Concentration 
Attainment 


Status Concentration 
Attainment 


Status 
8-Hour 9.0 ppm 


(10 mg/m3) Attainment 9 ppm 
(10 mg/m3) Attainment c Carbon Monoxide 


(CO) 
1-Hour 20 ppm 


(23 mg/m3) Attainment 35 ppm 
(40 mg/m3) Attainment 


Annual Mean Not Applicable Not Applicable 0.053 ppm 
(100 µg/m3) Attainment 


1-Hour 0.25 ppm 
(470 µg/m3) Attainment Not Applicable Not Applicable 


Nitrogen Dioxide 
(NO2) 


24-Hour 0.04 ppm 
(105 µg/m3) Attainment 0.14 ppm 


(365 µg/m3) Attainment 


8-Hour 0.07 ppm 
(137 µg/m3) Unclassified 0.075 ppm  


(147 μg/m3) Marginal Ozone (O3) 


1-Hour 0.09 ppm 
(180 µg/m3) Nonattainment Not Applicable Not Applicable d 


Annual Mean 20 µg/m3 Nonattainment Not Applicable Not Applicable Suspended Particulate 
Matter (PM10) 24-Hour 50 µg/m3 Nonattainment 150 µg/m3 Unclassified 


Annual Mean 12 µg/m3 Nonattainment 15 µg/m3 Attainment Suspended Particulate 
Matter (PM2.5) 24-Hour Not Applicable Not Applicable 35 µg/m3 Unclassified 


30-Day 
Average 


1.5 µg/m Attainment Not Applicable Not Applicable Lead  
(Pb) 


Calendar 
Quarter 


Not Applicable Not Applicable 1.5 µg/m3 Attainment 


Annual Mean Not Applicable Not Applicable 0.03 ppm 
(80 µg/m3) Attainment 


24-Hour 0.04 ppm 
(105 µg/m3) Attainment 0.14 ppm  


(365 µg/m3) Attainment 


Sulfur Dioxide  
(SO2) 


1-Hour 0.25 ppm 
(655 µg/m3) Attainment Not Applicable Not Applicable 


a California standards for O3, CO (except Lake Tahoe), SO2 (1-hour and 24-hour), NO2 and PM10 are values that are not to 
be exceeded. If the standard is for a 1-hour, 8-hour, or 24-hour average, then some measurements may be excluded. In 
particular, measurements are excluded that CARB determines would occur less than once per year on average. 


b National standards other than for O3 and those based on annual averages or annual arithmetic means are not to be 
exceeded more than once a year. For example, the O3 standard is attained if, during the most recent 3-year period, the 
average number of days per year with maximum hourly concentrations above the standard is equal to or less than one. 


c In April 1998, the Bay Area was redesignated to attainment status for the national 8-hour CO standard.  
d The National 1-hour ozone standard was revoked by U.S. EPA on June 15, 2005. 


Lead (Pb) is not listed in the above table because it has been in attainment since the 1980s. 
 ppm = parts per million 
 mg/m3 = milligrams per cubic meter 
 µg/m3 = micrograms per cubic meter 


 Source: Bay Area Air Quality Management District, Bay Area Attainment Status, 2007. 
 
 
Ambient monitoring concentrations of TACs indicate that pollutants emitted primarily from motor 
vehicles (1,3-butadiene and benzene) account for slightly over one half of the average calculated 
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cancer risk from ambient air in the Bay Area.3 According to the BAAQMD, ambient benzene levels 
declined dramatically in 1996 with the advent of Phase 2 reformulated gasoline. Due to this reduction, 
the calculated average cancer risk based on monitoring results has been reduced from 397 to 143 in 
one million. However, this risk does not include the risk resulting from exposure to diesel particulate 
matter or other compounds not monitored. Although not specifically monitored, recent studies 
indicate that exposure to diesel particulate matter may contribute significantly to a cancer risk 
(approximately 500-700 in one million) that is greater than all other measured TACs combined.4 


The BAAQMD’s 2005 Ozone Strategy, adopted by the BAAQMD on January 4, 2006, is the latest 
Clean Air Plan which contains district-wide control measures to reduce ozone precursor emissions 
(i.e., ROG and NOx) and particulate matter. Ozone, in particular, results from the reaction of organic 
gases (ROG) and nitrogen oxide (NOx) in the atmosphere. To reduce ozone, its precursors (ROG and 
NOx) are regulated. The State standards for these pollutants are at least as stringent as the national 
standards.  
 


(2) Local Climate and Air Quality. Air quality is a function of both local climate and local 
sources of air pollution. The amount of a given air pollutant in the atmosphere is determined by the 
amount of pollutant released and the atmosphere’s ability to transport and/or dilute that pollutant. The 
major determinants of transport and dilution are wind, atmospheric stability, terrain, and, for 
photochemical pollutants, sunshine.  
 
The Project site is located in the Northern Alameda and Western Contra Costa Region of the air 
basin. This climatological subregion stretches from Richmond to San Leandro. Its western boundary 
is defined by San Francisco Bay and its eastern boundary by the Oakland/Berkeley hills. The Oak-
land/Berkeley hills have a ridge line height of approximately 1,500 feet, which creates a significant 
barrier to air flow. The most densely populated area of the subregion lies in a strip of land between 
San Francisco Bay and the lower hills.  
 
In this area, marine air traveling through the Golden Gate, as well as across San Francisco and 
through the San Bruno Gap, is a dominant weather factor. The Oakland/Berkeley hills cause the 
westerly flow of air to split off to the north and south of Oakland, which causes diminished wind 
speeds. The prevailing winds for most of this subregion are from the west. At the northern end, near 
Richmond, prevailing winds are from the south-southwest. 
 
Temperatures in this subregion have a narrow range due to the proximity of the moderating marine 
air. The maximum temperatures in summer average in the mid-70's, with minimums in the mid-50's. 
Winter highs are in the mid- to high-50's, with lows in the low- to mid-40's. 
 
The air pollution potential is lowest for the parts of the subregion that are closest to the Bay, due 
largely to good ventilation and less influx of pollutants from upwind sources. The occurrence of light 
winds in the evenings and early mornings occasionally causes elevated pollutant levels. The air pol-
lution potential at the northern (Richmond) and southern (Oakland, San Leandro) parts of this subre-


                                                      
3 Bay Area Air Quality Management District, 2007. Toxic Air Contaminant Control Program Annual Report 2003 


Volume 1. August. 
4 Ibid. 
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gion is marginally higher than in communities directly east of the Golden Gate, because of the lower 
frequency of strong winds. 
 
This subregion contains a variety of industrial air pollution sources. Some industries are quite close to 
residential areas. The subregion is also traversed by frequently-congested major freeways. Traffic and 
congestion, and the motor vehicle emissions they generate, are increasing. 
 
Pollutant monitoring results for the years 2004 to 2006 are shown in Table IV.C-4. These data were 
obtained from the closest monitoring station to the Project site for which data were available and 
include the Rumrill Boulevard, San Pablo and Chapel Way, Fremont monitoring stations. These data 
indicate that air quality in the Project area has generally been good. As indicated in the monitoring 
results, one violation of the State PM10 standard was recorded in 2005 and 2006. No violations of the 
federal PM10 standard were recorded during the 3-year period. The State 1-hour ozone standard was 
violated once in 2004. The federal 8-hour ozone standard has not been exceeded within the past 3 
years at these monitoring stations. Both State and federal CO, PM2.5, NO2, and SO2 standards were 
not exceeded in this area during the 3-year period. 
 
c. Air Quality Issues. The section describes the key air quality issues in the Bay Area. 
 


(1) Local Carbon Monoxide Hotspots. Local air quality is most affected by CO emissions 
from motor vehicles. In urban areas, CO is typically the pollutant of greatest concern because it is 
created in abundance by motor vehicles and it does not readily disperse into the air. Idling freight 
trains are also a source of CO emissions. Because CO does not readily disperse, areas of vehicle 
congestion can create “pockets” of high CO concentration called “hot spots.” These pockets have the 
potential to exceed the State 1-hour standard of 20.0 parts per million (ppm) and/or the 8-hour 
standard of 9.0 ppm.   
 
While CO transport is limited, it disperses with distance from the source under normal meteorological 
conditions. However, under certain extreme meteorological conditions, CO concentrations near con-
gested roadways or intersections may reach unhealthful levels that adversely affect local sensitive 
receptors (e.g., residents, schoolchildren, the elderly, and hospital patients). Typically, high CO con-
centrations are associated with roadways or intersections operating at unacceptable levels of service 
or with extremely high traffic volumes. In areas with high ambient background CO concentrations, 
modeling is recommended to determine a project’s effect on local CO levels. 
 


(2)  Vehicle Emissions. Long-term air emission impacts are those associated with changes in 
automobile travel. Mobile source emissions result from vehicle trips associated with increased 
vehicular travel. As is true throughout much of the U.S., motor vehicle use is projected to increase 
substantially in the region. The BAAQMD, local jurisdictions, and other parties responsible for 
protecting public health and welfare will continue to seek ways of minimizing the air quality impacts 
of growth and development in order to avoid further exceedances of the standards. 
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Table IV.C-4: Local Ambient Air Quality Monitoring Station Data 
Pollutant Standard 2004 2005 2006 
Carbon Monoxide (CO) 


Maximum 1 hour concentration (ppm) 3.2 2.8 2.5 
State: > 20 ppm 0 0 0 Number of days exceeded: Federal: > 35 ppm 0 0 0 


Maximum 8 hour concentration (ppm) 1.8 1.3 1.4 
State: > 9 ppm 0 0 0 Number of days exceeded: Federal: > 9 ppm 0 0 0 


Ozone (O3) 
Maximum 1 hour concentration (ppm) 0.105 0.066 0.061 


Number of days exceeded: State: > 0.09 ppm 1 0 0 
Maximum 8 hour concentration (ppm) 0.069 0.057 0.050 


State: > 0.07 ppm 0 0 0 Number of days exceeded: Federal: > 0.075 ppm 0 0 0 
Coarse Particulates (PM10) (Chapel Way, Fremont closest station) 


Maximum 24 hour concentration (µg/m3) 46 52 54 
State: > 50 µg/m3 0 1 1 Number of days exceeded: Federal: > 150 µ/m3 0 0 0 


Annual arithmetic average concentration (µg /m3) 18 17 20 
State: > 20 µg /m3 No No No Exceeded for the year: Federal: > 50 µg /m3 No No No 


Fine Particulates (PM2.5) (Chapel Way, Fremont closest station) 
Maximum 24 hour concentration (µg /m3) 40 33 44 


Number of days exceeded: Federal: > 65 µg/m3 0 0 0 
Annual arithmetic average concentration (µg /m3) 9.4 9.1 10.3 


State: > 12 µg/m3 No No No Exceeded for the year: Federal: > 15 µg/m3 No No No 
Nitrogen Dioxide (NO2) 


Maximum 1 hour concentration (ppm) 0.055 0.054 0.055 
Number of days exceeded: State: > 0.25 ppm 0 0 0 


Annual arithmetic average concentration (ppm) 0.013 0.012 0.013 
Exceeded for the year: Federal: > 0.053 ppm No No No 
Sulfur Dioxide (SO2) 


Maximum 1 hour concentration (ppm) 0.019 0.025 0.017 
Number of days exceeded: State: > 0.25 ppm 0 0 0 


Maximum 3 hour concentration (ppm) 0.010 0.013 0.012 
Number of days exceeded: Federal: > 0.5 ppm 0 0 0 


Maximum 24 hour concentration (ppm) 0.005 0.006 0.005 
State: > 0.04 ppm 0 0 0 Number of days exceeded: Federal: > 0.14 ppm 0 0 0 


Annual arithmetic average concentration (ppm) 0.002 0.002 0.002 
Exceeded for the year: Federal: > 0.030 ppm No No No 


Source: CARB and EPA Web sites. 
ppm = parts per million 
µg/m3 = micrograms per cubic meter 
ND = No data. There was insufficient (or no) data to determine the value. 
 
 


(3) Fugitive Dust. Fugitive dust emissions are generally associated with demolition, land 
clearing, exposure of soils to the air, and cut and fill operations. Dust generated during construction 
varies substantially on a project-by-project basis, depending on the level of activity, the specific 
operations, and weather conditions. 
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The U.S. EPA has developed an approximate emission factor for construction-related emissions of 
total suspended particulate matter of 1.2 tons per acre per month of construction/grading activity. This 
factor assumes a moderate activity level, moderate silt content in soils being disturbed, and a semi-
arid climate. The California Air Resources Board estimates that 64 percent of construction-related 
total suspended particulate emissions is PM10.  


However, construction emissions can vary greatly depending on the level of activity, the specific 
operations taking place, the equipment being operated, local soils, weather conditions, and other fac-
tors. There are a number of feasible control measures that can be reasonably implemented to signifi-
cantly reduce PM10 emissions from construction.  


 
(4) Odors. Odors are also an important element of local air quality conditions. Major sources 


of odors include restaurants, manufacturing plants, and agricultural operations. Other odor producers 
include the industrial facilities within the region. While sources that generate objectionable odors 
must comply with air quality regulations, the public’s sensitivity to locally produced odors often 
exceeds regulatory thresholds. 
  


(5) Construction Equipment Exhaust. Construction activities cause combustion emissions 
from utility engines, heavy-duty construction vehicles, equipment hauling materials to and from con-
struction sites, and motor vehicles transporting construction crews. Exhaust emissions from construc-
tion activities vary daily as construction activity levels change. The use of construction equipment 
results in localized exhaust emissions.  


 
(6) Toxic Air Contaminants. In 1998, the CARB identified diesel engine particulate matter 


as a toxic air contaminant. Facilities that may have substantial diesel exhaust emissions include truck 
stops; warehouse/distribution centers; large commercial or industrial facilities; high-volume transit 
centers; schools with a high volume of bus traffic; and high-volume highways or high volume 
arterial/roadways with high levels of diesel traffic. 
 


(7) Global Climate Change. Refer to the latter part of this section for a detailed discussion 
of the regulatory context and physical implications of global climate change.  
 
2. Air Quality Impacts 


This section evaluates anticipated impacts to air quality that would result from implementation of the 
proposed Project. This section begins with the significance criteria, which establish the thresholds 
used to determine whether an impact is significant. The evaluation of environmental effects presented 
in this section focuses on consistency with air quality management plans, and potential air quality 
impacts associated with Project-related traffic emissions.  
 
a. Criteria of Significance. Implementation of the Project would have a significant impact on air 
quality if it would: 


• Conflict with or obstruct implementation of the applicable air quality plan.  


• Violate any air quality standard or contribute substantially to an existing or projected air quality 
violation.  
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• Result in a cumulatively considerable net increase of any criteria pollutant for which the Project 
region is non-attainment under an applicable federal or State ambient air quality standard 
(including releasing emissions which exceed quantitative thresholds for ozone precursors).  


• Expose sensitive receptors to substantial pollutant concentrations. 


• Frequently create substantial objectionable odors affecting a substantial number of people. 


• Contribute to CO concentrations exceeding the State AAQS of 9 ppm averaged over 8 hours and 
20 ppm for 1 hour. [Note: Pursuant to BAAQMD, localized carbon monoxide concentrations 
should be estimated for projects in which (1) vehicle emissions of CO would exceed 550 lb/day; 
(2) intersections or roadway links would decline to LOS E or F; (3) intersections operating at 
LOS E or F will have reduced LOS; or (4) traffic volume increase on nearby roadways by 10 
percent or more unless the increase in traffic volume is less than 100 vehicles per hour.]  


• Result in total emissions of ROG, NOx, or PM10 of 15 tons per year or greater, or 80 pounds (36 
kilograms) per day or greater. 


• Result in potential to expose persons to substantial levels of Toxic Air Contaminants (TAC), such 
that the probability of contracting cancer for the Maximally Exposed Individual (MEI) exceeds 
10 in one million.  


• Result in ground level concentrations of non-carcinogenic TACs such that the Hazard Index 
would be greater than 1 for the MEI. 


• Result in a substantial increase in diesel emissions.  
 
A cumulative impact would occur if the Project would: 


• Result in any individually significant air quality impact. 


• Result in a fundamental conflict with the local general plan, when the general plan is consistent 
with the regional air quality plan. When the general plan fundamentally conflicts with the 
regional air quality plan, then if the contribution of the proposed Project is cumulatively 
considerable when analyzed, the impact to air quality should be considered significant. 


 
b. Less-than-Significant Air Quality Impacts. This section discusses less-than-significant air 
quality impacts of the proposed Project. No construction would occur as part of the Project. 
Therefore, the Project would not result in any short-term construction-period emissions. 
 


(1) Clean Air Plan (CAP) Consistency. The Bay Area 2005 Ozone Attainment Plan 
(adopted by BAAQMD on January 4, 2006) discussed above is the most recent BAAQMD regional 
air quality plan. The 2005 ozone strategy is the fourth triennial update of the BAAQMD’s original 
CAP. Although it is only required to address ozone pollution and associated control measures, the 
ozone strategy also discusses particulate matter pollution and reduction measures. The BAAQMD 
uses the CAP to evaluate a project’s potential cumulative air quality impacts. The BAAQMD CEQA 
Guidelines state that “for any project that does not individually have significant operational air quality 
impacts, the determination of significant cumulative impacts should be based on an evaluation of the 
consistency of the project with the local general plan and the general plan with the regional air quality 
plan.” The BAAQMD CEQA Guidelines present the following criteria to be used in determining 
whether a General Plan is consistent with the CAP: 
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• General Plan population projections are consistent with CAP and ABAG projections; 


• Rate of increase in vehicle miles traveled (VMT) does not exceed the rate of increase in 
population; 


• The General Plan implements CAP transportation control measures; and  


• The General Plan provides buffer zones around sources of odors, toxics, and accidental releases. 
 
The City of Oakland’s General Plan is in general conformance with the CAP based on the criteria 
listed above. The proposed Project is consistent with the General Plan designation for the Project site, 
would not result in land use changes, and would not require a General Plan amendment. In addition, 
the proposed Project would not expose sensitive receptors to objectionable odors, toxics, or accidental 
releases of hazardous materials. Therefore, the proposed project would be consistent with the CAP. 
 


(2) Odor Emissions. The Project does not involve any activity or source that would generate 
odors. Existing school enrollment and operations, which would be legalized as part of the Project, do 
not generate significant odors. This conclusion would also remain for the proposed student enrollment 
of up to 360 students. The area surrounding the Project site contains primarily residential land uses 
and is not located near sources of objectionable odors.  
 


(3) Operational Emissions – CO Analysis. Vehicular traffic associated with existing school 
enrollment and operations, which would be legalized as part of the Project, emits carbon monoxide 
(CO) into the air along roadway segments and near intersections. Because CO does not readily 
disperse, areas of vehicle congestion can create pockets of high CO concentrations called “hot spots.” 
Typically, high CO concentrations are associated with roadways or intersections operating at deficient 
levels of service (LOS) or with extremely high traffic volumes. An analysis of potential CO hotspots 
was performed using the CALINE4, the California LINE source dispersion model, Version 4, for 
intersections in the Project site vicinity. Table IV.C-5 lists the 1-hour and 8-hour CO concentrations 
for Project conditions (360 students) at six intersections in the Project study area. Existing plus 
Project conditions closely approximate existing conditions as of the 2007/2008 school year. Existing 
enrollment is 352 students; under the Project, maximum enrollment would be limited to 360 students. 
Table IV.C-5 lists the existing plus Project CO concentrations. Table IV.C-6 lists anticipated CO 
concentrations in the cumulative scenario (year 2030) with the Project for the studied intersections. 
 
Based on the methodology suggested by the U.S. EPA and recommended in Appendix B of the 
California Department of Transportation’s CO Protocol, the second highest CO concentrations 
monitored at the nearest air monitoring station (located at Chapel Way, Fremont) in the past 2 years 
(in this case 2.9 ppm for the 1-hour period and 2.0 ppm for the 8-hour period) were used as the 
background CO concentrations.  
 
Table IV.C-5 shows that the 1-hour and 8-hour CO concentrations with the Project are below the 
federal and State CO standards. The 1-hour CO levels range from 3.4 ppm to 5.7 ppm, much lower 
than the State CO standard of 20 ppm. The 8-hour CO levels range from 2.4 ppm to 4.0 ppm, also 
much lower then the State and federal standard of 9 ppm. Modeled input values are included in 
Appendix D. 
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Table IV.C-5: Existing Plus Project (360 Students) CO Concentrations 
Exceeds State 


Standards 
Intersection 


Receptor Distance to 
Road Centerline 


(Meters) 


1-Hour CO 
Concentration 


(ppm) 


8-Hour CO 
Concentration 


(ppm) 1-Hr 8-Hr 


15 4.3 3.0 No No 
15 4.2 2.9 No No 


10 4.2 2.9 No No 


Hiller Drive and  
Tunnel Road 


10 4.0 2.8 No No 


15 5.7 4.0 No No 
14 5.2 3.6 No No 


14 5.1 3.5 No No 


Tunnel Road and  
Warren Freeway 


12 5.0 3.5 No No 


8 3.5 2.4 No No 
8 3.4 2.4 No No 


8 3.4 2.4 No No 


Hiller Drive and  
Hill Court 


8 3.4 2.4 No No 


8 5.6 3.9 No No 
8 5.5 3.8 No No 


8 5.4 3.8 No No 


Tunnel Road and  
Vicente Road 


8 5.4 3.8 No No 


12 3.7 2.6 No No 
12 3.6 2.5 No No 


10 3.5 2.4 No No 


Hiller Drive and  
School Entrance 


10 3.5 2.4 No No 


8 3.7 2.6 No No 
8 3.7 2.6 No No 


8 3.7 2.6 No No 


Hiller Drive and  
School Exit 


8 3.7 2.6 No No 
a Includes ambient 1-hour concentrations of 2.9 ppm and ambient 8-hour concentration of 2.0 ppm, measured at the Chapel 


Way, Fremont air monitoring station. 
Source: LSA Associates, Inc., 2008.  
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Table IV.C-6: Cumulative 2030 With the Project (360 Students) CO Concentrations 
Exceeds State 


Standards 
Intersection 


Receptor Distance to 
Road Centerline 


(Meters) 


1-Hour CO 
Concentration 


(ppm) 


8-Hour CO 
Concentration 


(ppm) 1-Hr 8-Hr 


15 3.2 2.2 No No 
15 3.1 2.1 No No 


10 3.1 2.1 No No 


Hiller Drive and  
Tunnel Road 


10 3.1 2.1 No No 


15 3.6 2.5 No No 
14 3.5 2.4 No No 


14 3.4 2.4 No No 


Tunnel Road and  
Warren Freeway 


12 3.4 2.4 No No 


8 3.0 2.1 No No 
8 2.9 2.0 No No 


8 2.9 2.0 No No 


Hiller Drive and  
Hill Court 


8 2.9 2.0 No No 


8 3.5 2.4 No No 
8 3.5 2.4 No No 


8 3.5 2.4 No No 


Tunnel Road and  
Vicente Road 


8 3.5 2.4 No No 


12 3.0 2.1 No No 
12 3.0 2.1 No No 


10 3.0 2.1 No No 


Hiller Drive and  
School Entrance 


10 3.0 2.1 No No 


8 3.1 2.1 No No 
8 3.1 2.1 No No 


8 3.1 2.1 No No 


Hiller Drive and  
School Exit 


8 3.1 2.1 No No 
a Includes ambient 1-hour concentrations of 2.9 ppm and ambient 8-hour concentration of 2.0 ppm, measured at the Chapel 


Way, Fremont air monitoring station. 
Source: LSA Associates, Inc., 2008.  
 
 
Table IV.C-6 shows that all of the cumulative 1-hour and 8-hour CO concentrations for the year 2030 
with the Project would be below the federal and State CO standards. The 1-hour CO levels would 
range from 2.9 ppm to 3.6 ppm, much lower than the State CO standard of 20 ppm. The 8-hour CO 
levels would range from 2.0 ppm to 2.5 ppm, also much lower then the State and federal standard of 9 
ppm. Therefore, the Project, which would legalize existing school enrollment and operations, and 
allow for a maximum enrollment of up to 360 students, would not cause an exceedance of State or 
federal CO standards and would not constitute a significant impact. 
 


(4) Operational Emissions – Regional Emissions Analysis. Long-term air emission 
impacts would be those associated with continued operation of the site under existing with the Project 
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conditions (360 students). Mobile source emissions result from vehicle trips associated with the 
proposed Project. The Urban Emission Model (URBEMIS 2007 v. 9.2) computer program, which is 
the most current air quality model available in California for estimating emissions associated with 
land use development projects, was used to calculate long-term mobile source emissions associated 
with the proposed Project. URBEMIS output sheets are included in Appendix D. Project-related long-
term stationary emissions from energy use within the Project site are expected to be negligible when 
compared with mobile source emissions. Therefore, these emissions were not included in the 
calculation.  
 
The daily emissions associated with vehicle trips 
generated by the Project are identified in Table 
IV.C-7 for reactive organic gases (ROG) and 
nitrogen oxides (NOx) (two precursors of ozone) 
and coarse particle matter (PM10). The 
BAAQMD has established thresholds of 
significance for ozone precursors and PM10 of 80 
pounds per day; however, BAAQMD has not 
established a threshold for emissions of PM2.5. 
Project emissions shown in Table IV.C-7 do not 
exceed these thresholds of significance for ROG, 
NOx, or PM10, and therefore, the proposed Project would not have a significant effect on regional air 
quality.  
 


(5) Toxic Air Contaminants. In 1998 the CARB identified diesel engine particulate matter 
as a toxic air contaminant. Facilities that may have substantial diesel exhaust emissions include truck 
stops; warehouse/distribution centers; large retail or industrial facilities; high volume transit centers; 
schools with high volumes of bus traffic; and high volume highways or high volume arterial/ 
roadways (100,000 or more vehicles/day) with high levels of diesel traffic. Areas surrounding train 
stations also have a high level of diesel exhaust emissions due to idling of locomotive engines. 
 
According to the BAAQMD CEQA Guidelines, any project with the potential to expose sensitive 
receptors (including school sites) or the general public to substantial levels of toxic air contaminants 
would be deemed to have a significant impact. This applies to receptors located near existing sources 
of toxic air contaminants, as well as sources of toxic air contaminants locating near existing receptors. 
Bentley School is located more than 1 mile from the nearest train station and is located more than 500 
feet from State Route 24. The Project site is, however, located within 500 feet of State Route 13 (SR 
13). Based on the 2006 Caltrans vehicle data counts5, the SR 13 segment nearest to the Project site 
carries 31,000 vehicles per day, about 4 percent of which are trucks/buses. Such volumes of vehicle 
traffic adjacent to the Project site would not be considered a substantial source of toxic air 
contaminants. The CARB’s Air Quality and Land Use Handbook establishes guidelines for siting 
sensitive land uses, such as schools, near air pollutant sources. This handbook references the study 
Traffic-Related Air Pollution and Respiratory Health: East Bay Children’s Health Study by J.Kim., et. 
al, 2004, for establishing these new guidelines. State law (Senate Bill 352), which is referenced in the 
handbook, restricts the siting of new schools within 500 feet of a freeway, urban roadways with 
100,000 vehicles a day, or rural roadways with 500,000 vehicles a day, with some exceptions. 


                                                      
5 California Department of Transportation. The Traffic Data Branch. Website: traffic-counts.dot.ca.gov 


Table IV.C-7:Project (360 Students) Regional 
Emissions in Pounds Per Day 


 


Reactive 
Organic 
Gases 


Nitrogen 
Oxides PM10 PM2.5 


Regional Emissions 4.26 2.94 3.47 0.67
BAAQMD 
Significance 
Threshold   80.0  80.0 80.0 NA 
Exceed? No No No    NA 


Source: LSA Associates, Inc., 2008.  
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Because SR 13 (the busiest street within 500 feet of the site) carries 31,000 vehicles a day, students 
and teachers at Bentley School would not be exposed to substantial levels of toxic air contaminants. 
 
c. Significant Air Quality Impacts. The proposed Project would not result in significant air 
quality impacts. 
 
d. Cumulative Air Quality Impacts. The geographic area considered for the air quality 
cumulative analysis is generally the BAAQMD Air Basin. Cumulative greenhouse gas emissions are 
considered in a geographically larger context (see discussion below). 
 
According to the BAAQMD CEQA Guidelines, any proposed project that would individually have a 
significant air quality impact would also be considered to have a significant cumulative air quality 
impact. Table IV.C-7 shows that the operational emissions of ROG, NOx and PM10 due to Project-
related traffic estimates based on the CARB model URBEMIS2007 would be less than the significance 
criteria of 80 pounds per day. Tables IV.C-5 and IV.C-6 show that the Project would not result in or 
significantly contribute to any significant CO related impacts. As a result, no significant Project-
specific impacts were identified. For projects that individually have a less-than-significant impact on 
regional air quality, the BAAQMD Guidelines state that the cumulative impact should be determined 
based on the project’s consistency with the applicable local Clean Air Plan, in this case, the 2005 Bay 
Area Ozone Strategy, and with the local general plan.  
 
As discussed in the Clean Air Plan (CAP) Consistency subsection, existing school enrollment and 
operations, which would be legalized as part of the Project, are consistent with the General Plan 
designation for the Project site and would therefore be consistent with projections used in the 
development of the Clean Air Plan. A maximum enrollment of 360 students, and the minor 
operational changes that would result from the Project, compared to existing conditions, would also 
be consistent with the General Plan designation for the site and the Clean Air Plan.  
 
In addition, the proposed Project would generally be consistent with the 2005 Bay Area Ozone 
Strategy through consistency with the Smart Growth principles that are incorporated into ABAG’s 
Projections 2003. As described by ABAG, Smart Growth refers to: 
 


…development that revitalizes central cities …, supports and enhances public transit, promotes 
walking and bicycling, and preserves open spaces and agricultural lands. … Focusing new 
housing and commercial development within already developed areas requires less public 
investment in new roads, utilities and amenities. Investment in the urban core can reduce crime, 
promote affordable housing and create vibrant central cities and small towns. By coordinating 
job growth with housing growth, and ensuring a good match between income levels and 
housing prices, smart growth aims to reverse the trend toward longer commutes, particularly to 
bedroom communities beyond the region’s boundaries. People who live within easy walking 
distance of shops, schools, parks and public transit have the option to reduce their driving and 
therefore pollute less than those living in car-dependent neighborhoods.6 


 


                                                      
6 ABAG, “What is Smart Growth?” 2004 (August). Website: abag.ca.gov/planning/smartgrowth/ 


whatisSG.html, accessed February 13, 2007.  
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Bentley School is located in an existing urbanized area and is easily accessible by transit, consistent 
with the Smart Growth concepts and Oakland General Plan LUTE policies discussed above. As a 
result, the proposed Project would be consistent with regional air quality planning and not result in a 
significant cumulative impact to air quality when considered together with the impact of past, present, 
existing, pending and reasonably foreseeable future development. 
 
3. Global Climate Change Setting  
The following discussion provides an overview of global climate change, its causes and its potential 
effects. The regulatory framework related to global climate change is also summarized. This section 
begins by providing general background on climate change and meteorology.  
 
a. Physical Setting for GHG Emissions and Climate Change. There is a general scientific 
consensus that global climate change is occurring, caused in whole or in part, by increased emissions 
of greenhouse gases (GHGs) that keep the Earth’s surface warm by trapping heat in the Earth’s 
atmosphere,7 in much the same way as glass traps heat in a greenhouse. While many studies show 
evidence of warming over the last century and predict future global warming, the precise causes of 
such warming and its potential effects are far less certain.8 In its “natural” condition, the greenhouse 
effect is responsible for maintaining a habitable climate on Earth, but human activity has caused 
increased concentrations of these gases in the atmosphere, thereby contributing to an increase in 
global temperatures.  
 
The U.S. EPA has recently concluded that scientists know with virtual certainty that: 


• “Human activities are changing the composition of Earth’s atmosphere. Increasing levels of 
greenhouse gases like CO2 in the atmosphere since pre-industrial times are well-documented and 
understood. 


• The atmospheric buildup of CO2 and other greenhouse gases is largely the result of human 
activities such as the burning of fossil fuels.  


• A warming trend of approximately 0.7 to 1.5°F occurred during the 20th century. Warming 
occurred in both the northern and southern hemispheres, and over the oceans.  


• The major greenhouse gases emitted by human activities remain in the atmosphere for periods 
ranging from decades to centuries. It is therefore virtually certain that atmospheric concentrations 
of greenhouse gases will continue to rise over the next few decades.  


• Increasing greenhouse gas concentrations tend to warm the planet.”9  
 
At the same time, there is much uncertainty concerning the magnitude and rate of the warming. 
Specifically, the EPA notes that “important scientific questions remain about how much warming will 
occur; how fast it will occur; and how the warming will affect the rest of the climate system, 
                                                      


7 U.S. Environmental Protection Agency (EPA), 2007. Global Warming – Climate: Uncertainties (web page), 
January 2000, http://yosemite.epa.gov/oar/globalwarming.nsf/content/ClimateUncertainties.html#likely, accessed July 24.  


8 “Global climate change” is a broad term used to describe any worldwide, long-term change in the earth’s climate. 
“Global warming” is more specific and refers to a general increase in temperatures across the earth, although it can cause 
other climatic changes, such as a shift in the frequency and intensity of weather events and even cooler temperatures in 
certain areas, even though the world, on average, is warmer. 


9 EPA, 2000. op. cit. 
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including precipitation patterns and storms. Answering these questions will require advances in 
scientific knowledge in a number of areas: 


• Improving understanding of natural climatic variations, changes in the sun’s energy, land-use 
changes, the warming or cooling effects of pollutant aerosols, and the impacts of changing 
humidity and cloud cover.  


• Determining the relative contribution to climate change of human activities and natural causes.  


• Projecting future greenhouse emissions and how the climate system will respond within a narrow 
range.  


• Improving understanding of the potential for rapid or abrupt climate change.”10 
 


Greenhouse Gases (GHGs). Carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), 
ozone (O3), and water vapor (H2O) are the principal GHGs, and when concentrations of these gases 
exceed the natural concentrations in the atmosphere, the greenhouse effect may be enhanced. Without 
these GHGs, Earth’s temperature would be too cold for life to exist. CO2, CH4, and N2O occur 
naturally as well as through human activity. Of these gases, CO2 and CH4 are emitted in the greatest 
quantities from human activities. Emissions of CO2 are largely by-products of fossil fuel combustion, 
whereas CH4 results from off-gassing associated with agricultural practices and landfills. Man-made 
GHGs – with much greater heat-absorption potential than CO2 – include fluorinated gases, such as 
hydrofluorocarbons (HFCs), perfluorocarbons (PFC), and sulfur hexafluoride (SF6), which are 
byproducts of certain industrial processes.11  
 
b. Global, State, Regional, and Local GHG Emissions. As mentioned above, the primary GHG 
generated by human activity is CO2. Fossil fuel combustion, especially for the generation of 
electricity and powering of motor vehicles, has led to substantial increases in CO2 emissions (and thus 
substantial increases in atmospheric concentrations). In 1994, atmospheric CO2 concentrations were 
found to have increased by nearly 30 percent above pre-industrial (c.1860) concentrations.  
 
The effect each GHG has on climate change is measured as a combination of the volume of its 
emissions, and its global warming potential (GWP),12 and is expressed as a function of how much 
warming would be caused by the same mass of CO2. Thus, GHG emissions are typically measured in 
terms of pounds or tons of CO2 equivalents (CO2e).  
 


(1) Global Emissions. Worldwide emissions of GHGs in 2004 were 30 billion tons of CO2e 
per year13 (including both ongoing emissions from industrial and agricultural sources, but excluding 
emissions from land use changes).  


 


                                                      
10 Ibid. 
11 CalEPA, 2006b. Final 2006 Climate Action Team Report to the Governor and Legislature. Sacramento, CA. April 


3. 
12 The potential of a gas or aerosol to trap heat in the atmosphere. 
13 United Nations Framework Convention on Climate Change (UNFCCC), 2007. Sum of Annex I and Non-Annex I 


Countries Without Counting Land-Use, Land-Use Change and Forestry (LULUCF). Predefined Queries: GHG total without 
LULUCF (Annex I Parties). Bonn, Germany, http://unfccc.int/ghg_emissions_data/predefined_queries/items/3814.php, 
accessed May 2.  
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(2) U.S. Emissions. In 2004, the United States emitted about 8 billion tons of CO2e or about 
25 tons/year/person. Of the four major sectors nationwide — residential, commercial, industrial and 
transportation — transportation accounts for the highest fraction of GHG emissions (approximately 
35 to 40 percent); these emissions are entirely generated from direct fossil fuel combustion.14  
 


(3) State of California Emissions. In 2004, California emitted approximately 550 million 
tons of CO2e, or about 6 percent of the U.S. emissions. This large number is due primarily to the 
sheer size of California compared to other states. By contrast, California has one of the fourth lowest 
per capita GHG emission rates in the country, due to the success of its energy-efficiency and 
renewable energy programs and commitments that have lowered the State’s GHG emissions rate of 
growth by more than half of what it would have been otherwise.15 Another factor that has reduced 
California’s fuel use and GHG emissions is its mild climate compared to that of many other states.  
 
The California EPA Climate Action Team stated in its March 2006 report that the composition of 
gross climate change pollutant emissions in California in 2002 (expressed in terms of CO2 
equivalence) were as follows:  


• Carbon dioxide (CO2) accounted for 83.3 percent;  


• Methane (CH4) accounted for 6.4 percent;  


• Nitrous oxide (N2O) accounted for 6.8 percent; and  


• Fluorinated gases (HFCs, PFC, and SF6) accounted for 3.5 percent.16  
 


The California Energy Commission found that transportation is the source of approximately 41 
percent of the State’s GHG emissions, followed by electricity generation (both in-State and out-of-
State) at 23 percent, and industrial sources at 20 percent. Agriculture and forestry are the source of 
approximately 8.3 percent, as is the source categorized as “other,” which includes residential and 
commercial activities.17 
 


(4)  Bay Area Emissions. In the Bay Area, fossil fuel consumption in the transportation 
sector (on-road motor vehicles, off-highway mobile sources, and aircraft) is the single largest source 
of the Bay Area’s GHG emissions, accounting for just over half of the Bay Area’s 85 million tons of 
GHG emissions in 2002. Industrial and commercial sources were the second largest contributors of 
GHG emissions with about 25 percent of total emissions. Domestic sources (e.g., home water heaters, 
furnaces, etc.) account for about 11 percent of the Bay Area’s GHG emissions, followed by power 
plants at 7 percent. Oil refining currently accounts for approximately 6 percent of the total Bay Area 
GHG emissions.18 


                                                      
14 EPA, 2000, op. cit. 
15 California Energy Commission (CEC) 2006, Inventory of California Greenhouse Gas Emissions and Sinks: 1990 


to 2004 - Final Staff Report, publication # CEC-600-2006-013-SF, Sacramento, CA, December 22; and January 23, 2007 
update to that report. 


16 CalEPA, 2006b. op. cit. 
17 California Energy Commission (CEC), 2007. op. cit. 
18 BAAQMD, 2006. Source Inventory of Bay Area Greenhouse Gas Emissions. November. 
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(5) City of Oakland Emissions. 


Oakland, in partnership with the Local 
Governments for Sustainability (ICLEI), 
has prepared the Baseline Greenhouse 
Gas Emissions Inventory Report to 
determine the community-wide levels of 
GHG emissions that the City of Oakland 
emitted in its base year, 2005.19 The 
community-wide levels reflect all the 
energy used and waste produced within 
Oakland city limits. As shown in Table 
IV.C-8, Oakland emitted approximately 
2.4 million tons of CO2 equivalents (CO2e) in 2005 from all major sources, nearly half of which were 
from transportation. The report shows that the City’s emissions increased by approximately 5 percent 
to 6 percent in each year since 2003.  
 
The inventory report also estimated emissions from municipal government activities, which constitute 
approximately 1.5 percent of total community-wide emissions. 
 
The report also forecasts future community-wide emissions for years 2010 and 2020. From year 2005, 
emissions are forecasted to increase by 12 percent by 2010 (to 2.7 million tons of CO2e), and 19.5 
percent (to 2.9 million tons CO2e) by 2020, assuming continued GHG emissions at or above current 
rates into the future. 
 
c. Potential Effects of Human Activity on Global Climate Change. Globally, climate change 
has the potential to affect numerous environmental resources through potential, though uncertain, 
impacts related to future air temperatures and precipitation patterns. Scientific modeling predicts that 
continued GHG at or above current rates would induce more extreme climate changes during the 21st 
century than were observed during the 20th century. A warming of about 0.2°C (0.36°F) per decade is 
projected, and there are identifiable signs that global warming is taking place, including substantial 
ice loss in the Arctic.20  
 
However, the understanding of GHG emissions, particulate matter, and aerosols on global climate 
trends remains uncertain. In addition to uncertainties about the extent to which human activity rather 
than solar or volcanic activity is responsible for increasing warming, there is also evidence that some 
human activity has cooling, rather than warming, effects, as discussed in detail in numerous 
publications by the International Panel on Climate Change (IPCC), namely “Climate Change 2001, 
The Scientific Basis”(2001).21  


                                                      
19 International Council for Local Environmental Initiatives (ICLEI), 2006. City of Oakland Baseline Greenhouse 


Gas Emissions Inventory Report, December. 
20 International Panel on Climate Change (IPCC), 2007. Special Report on Emissions Scenarios, 2000, 


www.grida.no/climate/ipcc/emission/002.htm, accessed July 24. 
21  The IPCC was established in 1988 by the World Meteorological Organization and the United Nations 


Environment Programme to assess scientific, technical and socio-economic information relevant for the understanding of 
climate change, its potential impacts and options for adaptation and mitigation. 


Table IV.C-8: Oakland Community-Wide GHG  
Emissions Summary – 2005 (tons/year) 


Potential Source 


Tons of  
Carbon Dioxide 


Equivalent 
(CO2e) 


Percent  
of Total 


Transportation 1,138,767 47% 
Commercial/Industrial 709,199 29% 
Residential 580,710 24% 
Total 2,428,676 100% 


Source: ICLEI Oakland Baseline Greenhouse Gas Emissions Inventory, 
2006. 
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Acknowledging uncertainties regarding the rate at which anthropogenic greenhouse gas emissions 
would continue to increase (based upon various factors under human control, such as future 
population growth and the locations of that growth; the amount, type, and locations of economic 
development; the amount, type, and locations of technological advancement; adoption of alternative 
energy sources; legislative and public initiatives to curb emissions; and public awareness and 
acceptance of methods for reducing emissions), and the impact of such emissions on climate change, 
the IPCC devised a set of six “emission scenarios” which utilize various assumptions about the rates 
of economic development, population growth, and technological advancement over the course of the 
next century.22 These emission scenarios are paired with various climate sensitivity models to attempt 
to account for the range of uncertainties which affect climate change projections. The wide range of 
temperature, precipitation, and similar projections yielded by these scenarios and models reveal the 
magnitude of uncertainty presently limiting climate scientists’ ability to project long-range climate 
change (as previously discussed).  
 
The projected effects of global warming on weather and climate are likely to vary regionally, but are 
expected to include the following direct effects, according to the IPCC.23  


• Snow cover is projected to contract, with permafrost areas sustaining thawing. 


• Sea ice is projected to shrink in both the Arctic and Antarctic. 


• Hot extremes, heat waves, and heavy precipitation events are likely to increase in frequency. 


• Future tropical cyclones (typhoons and hurricanes) will likely become more intense. 


• Non-tropical storm tracks are projected to move poleward, with consequent changes in wind, 
precipitation, and temperature patterns. Increases in the amount of precipitation are very likely in 
high latitudes, while decreases are likely in most subtropical regions. 


• Warming is expected to be greatest over land and at most high northern latitudes, and least over 
the Southern Ocean and parts of the North Atlantic Ocean. 


 
Potential secondary effects from global warming include global rise in sea level, impacts to 
agriculture, changes in disease vectors, and changes in habitat and biodiversity.  
 
d. Potential Effects of Human Activity on the State of California. According to CARB, some 
of the potential impacts in California of global warming may include loss in snow pack, sea level rise, 
more extreme heat days per year, more high ozone days, more large forest fires, and more drought 
years.24 Several recent studies have attempted to explore the possible negative consequences that 
climate change, left unchecked, could have in California. These reports acknowledge that climate 
scientists’ understanding of the complex global climate system, and the interplay of the various 
internal and external factors that affect climate change, remains too limited to yield scientifically 
valid conclusions on such a localized scale. Substantial work has been done at the international and 


                                                      
22 IPCC, 2000, op. cit. 
23 Ibid. 
24 California Air Resources Board (CARB), 2006c. Public Workshop to Discuss Establishing the 1990 Emissions 


Level and the California 2020 Limit and Developing Regulations to Require Reporting of Greenhouse Gas Emissions, 
Sacramento, CA. December 1. 
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national levels to evaluate climatic impacts, but far less information is available on regional and local 
impacts. In addition, projecting regional impacts of climate change and variability relies on large-
scale scenarios of changing climate parameters, using information that is typically at too general a 
scale to make accurate regional assessments.25 
 
Below is a summary of some of the potential effects reported in an array of studies that could be 
experienced in California as a result of global warming and climate change: 


• Air Quality – Higher temperatures, conducive to air pollution formation, could worsen air quality 
in California. Climate change may increase the concentration of ground-level ozone, but the 
magnitude of the effect, and therefore its indirect effects, are uncertain. For other pollutants, the 
effects of climate change and/or weather are less well studied, and even less well understood.26 If 
higher temperatures are accompanied by drier conditions, the potential for large wildfires could 
increase, which, in turn, would further worsen air quality. However, if higher temperatures are 
accompanied by wetter, rather than drier conditions, the rains would tend to temporarily clear the 
air of particulate pollution and reduce the incidence of large wildfires, thus ameliorating the 
pollution associated with wildfires. Additionally, severe heat accompanied by drier conditions 
and poor air quality could increase the number of heat-related deaths, illnesses, and asthma 
attacks throughout the State.27  


• Water Supply – Uncertainty remains with respect to the overall impact of global climate change 
on future water supplies in California. For example, models that predict drier conditions (i.e., 
parallel climate model [PCM]) suggest decreased reservoir inflows and storage and decreased 
river flows, relative to current conditions. By comparison, models that predict wetter conditions 
(i.e., HadCM2) project increased reservoir inflows and storage, and increased river flows.28  


A July 2006 technical report prepared by the California Department of Water Resources (DWR) 
addresses the State Water Project (SWP), the Central Valley Project, and the Sacramento-San 
Joaquin Delta. Although the report projects that “[c]limate change will likely have a significant 
effect on California’s future water resources . . . [and] future water demand,” it also reports that 
“much uncertainty about future water demand [remains], especially [for] those aspects of future 
demand that will be directly affected by climate change and warming. While climate change is 
expected to continue through at least the end of this century, the magnitude and, in some cases, 
the nature of future changes is uncertain. This uncertainty serves to complicate the analysis of 
future water demand, especially where the relationship between climate change and its potential 
effect on water demand is not well understood.”29 DWR adds that “[i]t is unlikely that this level 
of uncertainty will diminish significantly in the foreseeable future.”30 Still, changes in water 


                                                      
25 Kiparsky, M. and P.H. Gleick, 2003. Climate Change and California Water Resources: A Survey and Summary of 


the Literature. Oakland, CA: Pacific Institute for Studies in Development. July. 
26 US EPA, 2007. op. cit.  
27 California Climate Change Center (CCCC), 2006. Our Changing Climate: Assessing the Risks to California, CEC-


500-2006-077,  Sacramento, CA. July. 
28 Brekke, L.D., et al, 2004. “Climate Change Impacts Uncertainty for Water Resources in the San Joaquin River 


Basin, California.” Journal of the American Water Resources Association. 40(2): 149–164. Malden, MA, Blackwell Synergy 
for AWRA. 


29 California Department of Water Resources (DWR), 2006. Progress on Incorporating Climate Change into 
Management of California Water Resources, Sacramento, CA. July.  


30 Ibid.  
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supply are expected to occur, and many regional studies have shown that large changes in the 
reliability of water yields from reservoirs could result from only small changes in inflows.31 
Water purveyors, such as the East Bay Municipal Utilities District (EBMUD), are required by 
State law to prepare Urban Water Management Plans (UWMPs) (discussed below, under 
Regulatory Context for Greenhouse Gas Emissions and Climate Change) that consider climatic 
variations and corresponding impacts on long-term water supplies.32 DWR has published a 2005 
SWP Delivery Reliability Report, which presents information from computer simulations of the 
SWP operations based on historical data over a 73-year period (1922–1994). The DWR notes that 
the results of those model studies “represent the best available assessment of the delivery 
capability of the SWP.” In addition, the DWR is continuing to update its studies and analysis of 
water supplies. EBMUD would incorporate this information from DWR in its update of its 
current UWMP 2005 (required every five years per the California Water Code), and information 
from the UWMP can be incorporated into Water Supply Assessments (WSAs) and Water 
Verifications prepared for certain development projects in accordance with Cal. Water Code 
Section 10910, et. seq. and Cal. Government Code Section 66473.7, et. seq.  


• Hydrology – As discussed above, climate change could potentially affect the amount of snowfall, 
rainfall and snow pack; the intensity and frequency of storms; flood hydrographs (flash floods, 
rain or snow events, coincidental high tide and high runoff events); sea level rise and coastal 
flooding; coastal erosion; and the potential for salt water intrusion. Sea level rise can be a product 
of global warming through two main processes: expansion of sea water as the oceans warm, and 
melting of ice over land. A rise in sea levels could result in coastal flooding and erosion and 
could also jeopardize California’s water supply. In particular, saltwater intrusion would threaten 
the quality and reliability of the state’s major fresh water supply that is pumped from the southern 
portion of the Sacramento/San Joaquin River Delta. Increased storm intensity and frequency 
could affect the ability of flood-control facilities, including levees, to handle storm events.  


• Agriculture – California has a $30 billion agricultural industry that produces half the country’s 
fruits and vegetables. The California Climate Change Center (CCCC) notes that higher CO2 
levels can stimulate plant production and increase plant water use efficiency. However, if 
temperatures rise and drier conditions prevail, water demand could increase; crop yields could be 
threatened by a less reliable water supply; and greater ozone pollution could render plants more 
susceptible to pest and disease outbreaks. In addition, temperature increases could change the 
time of year that certain crops, such as wine grapes, bloom or ripen, and thus affect their quality.33  


• Ecosystems and Wildlife – Increases in global temperatures and the potential resulting changes in 
weather patterns could have ecological effects on a global and local scale. In 2004, the Pew 
Center on Global Climate Change released a report examining the possible impacts of climate 
change on ecosystems and wildlife.34 The report outlines four major ways in which it is thought 
that climate change could affect plants and animals: (1) timing of ecological events; (2) 
geographic range; (3) species’ composition within communities; and (4) ecosystem processes 
such as carbon cycling and storage.  


                                                      
31 Kiparsky, 2003. op. cit; DWR, 2005. op. cit.; Cayan, D., et al, 2006. Scenarios of Climate Change in California: 


An Overview (White Paper, CEC-500-2005-203-SF), Sacramento, CA. February. 
32 California Water Code, Section 10631(c). 
33 California Climate Change Center (CCCC), 2006. op. cit.  
34 Parmesan, C. and H. Galbraith, 2004. Observed Impacts of Global Climate Change in the U.S., Arlington, VA: 


Pew Center on Global Climate Change. November. 
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e. Regulatory Context for GHG Emissions and Climate Change. The regulatory framework for 
GHG emissions and global climate change are discussed below. 
 


(1) International and Federal. The following international and federal regulations are 
discussed below. 
 


Kyoto Protocol. The United States participates in the United Nations Framework Convention 
on Climate Change (UNFCCC) (signed on March 21, 1994). The Kyoto Protocol is a treaty made 
under the UNFCCC and was the first international agreement to regulate GHG emissions. It has been 
estimated that if the commitments outlined in the Kyoto Protocol are met, global GHG emissions 
could be reduced by an estimated 5 percent from 1990 levels during the first commitment period of 
2008–2012. It should be noted that although the United States is a signatory to the Kyoto Protocol, 
Congress has not ratified the Protocol and the United States is not bound by the Protocol’s 
commitments.  


 
Climate Change Technology Program. The United States has opted for a voluntary and 


incentive-based approach toward emissions reductions in lieu of the Kyoto Protocol’s mandatory 
framework. The Climate Change Technology Program (CCTP) is a multi-agency research and 
development coordination effort (which is led by the Secretaries of Energy and Commerce) that is 
charged with carrying out the President’s National Climate Change Technology Initiative.35  
 


U.S. Environmental Protection Agency (U.S. EPA). To date, the U.S. EPA has not regulated 
GHGs under the Clean Air Act (discussed above) based on its assertion in Massachusetts et. al. v. 
EPA et. al36 that the “Clean Air Act does not authorize it to issue mandatory regulations to address 
global climate change and that it would be unwise to regulate GHG emissions because a causal link 
between GHGs and the increase in global surface air temperatures has not been unequivocally 
established.” However, in the same case, (Massachusetts v. EPA) the U.S. Supreme Court held that 
the EPA can, and should, consider regulating motor-vehicle GHG emissions.  
 


(2) State of California. The following State regulations are discussed below. 
 


Assembly Bill (AB) 1493. On July 1, 2002, the California Assembly passed Assembly Bill 
(AB) 1493 (signed into law on July 22, 2002), requiring the CARB to “adopt regulations that achieve 
the maximum feasible and cost-effective reduction of GHG emissions from motor vehicles.” The 
regulations were to be adopted by January 1, 2005, and apply to 2009 and later model-year vehicles. 
In September 2004, CARB responded by adopting “CO2-equivalent fleet average emission” 
standards. The standards will be phased in from 2009 to 2016, reducing emissions by 22 percent in 
the “near term” (2009–2012) and 30 percent in the “mid term” (2013–2016), as compared to 2002 
fleets. 


 


                                                      
35 Climate Change Technology Program (CCTP), 2007. About the U.S. Climate Change Technology Program (web 


page), Washington, D.C., last updated April 2006, http://www.climatetechnology.gov/ 
about/index.htm, accessed July 24.  


36 U.S. Supreme Court, 2007. Massachusetts et. al. v. EPA et. al (No. 05-1120, 415F 3d 50), April 2.  
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Executive Order (EO) S-3-05. On June 1, 2005, Governor Arnold Schwarzenegger signed 
Executive Order (EO) S-3-05, establishing Statewide GHG emissions reduction targets. This EO 
provides that by 2010, emissions shall be reduced to 2000 levels; by 2020, emissions shall be reduced 
to 1990 levels; and by 2050, emissions shall be reduced to 80 percent of 1990 levels. The Secretary of 
the California Environmental Protection Agency (CalEPA) is charged with coordinating oversight of 
efforts to meet these targets and formed the Climate Action Team (CAT) to carry out the EO. Several 
of the programs developed by the CAT to meet the emission targets are relevant to residential 
construction and civic/institutional uses (such as schools) and are outlined in a March 2006 report.37 
These include prohibition of idling of certain classes of construction vehicles; provision of recycling 
facilities within residential buildings and communities; compliance with the Energy Commission’s 
building and appliance energy efficiency standards; compliance with California’s Green Buildings 
and Solar initiatives; and implementation of water-saving technologies and features.  
 


California Assembly Bill 32 (AB 32). On August 31, 2006, the California Assembly passed 
Bill 32 (AB 32) (signed into law on September 27, 2006), the California Global Warming Solutions 
Act of 2006. AB 32 commits California to reduce GHG emissions to 1990 levels and establishes a 
multi-year regulatory process under the jurisdiction of the CARB to establish regulations to achieve 
these goals. CARB must adopt such regulations by January 1, 2008. The regulations require 
monitoring and annual reporting of GHG emissions from selected sectors or categories of emitters of 
GHGs. By January 1, 2008, CARB also is required to adopt a State-wide GHG emissions limit 
equivalent to the State-wide GHG emissions levels in 1990, which must be achieved by 2020. By 
January 1, 2011, CARB is required to adopt rules and regulations, which become operative January 1, 
2012, to achieve the maximum technologically feasible and cost-effective GHG emission reductions.  
 
On April 20, 2007, CARB published Proposed Early Actions to Mitigate Climate Change in 
California.38 There are no early action measures specific to schools included in the list of 36 measures 
identified for CARB to pursue during calendar years 2007, 2008, and 2009. Also, this publication 
indicated that the issue of GHG emissions in CEQA and General Plans was being deferred for later 
action, so the publication did not discuss any early action measures generally related to CEQA or to 
land use decisions. As noted in that report: “AB 32 requires that all GHG reduction measures adopted 
and implemented by the Air Resources Board be technologically feasible and cost effective.”39 The 
law permits the use of market-based compliance mechanisms to achieve those reductions and also 
requires that GHG measures have neither negative impacts on conventional pollutant controls nor any 
disproportionate socioeconomic effects (among other criteria). AB 32 also requires CARB to monitor 
compliance with and enforcement of any rule, regulation, order, emission limitation, emissions 
reduction measure, or market-based compliance mechanism that it adopts. 
 


California Senate Bill 1368 (SB 1368). On August 31, 2006, the California Senate passed SB 
1368 (signed into law on September 29, 2006), which requires the Public Utilities Commission (PUC) 
to develop and adopt a “greenhouse gases emission performance standard” by February 1, 2007, for 
the private electric utilities under its regulation. The PUC adopted an interim standard on January 25, 


                                                      
37 California Environmental Protection Agency (CalEPA), 2006a. Climate Action Team, Executive Summary. 


Climate Action Team Report to Governor Schwarzenegger and the California Legislature. Sacramento, CA. March. 
38 CalEPA, Air Resources Board (CARB), 2007. Proposed Early Actions to Mitigate Climate Change in California. 


Sacramento, CA. April 20. 
39 Ibid.  
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2007, but has formally requested a delay until September 30, 2007, for the local publicly-owned 
electric utilities under its regulation. These standards apply to all long-term financial commitments 
entered into by electric utilities. The California Energy Commission (CEC) was required to adopt a 
consistent standard by June 30, 2007. However, this date was missed, and CEC will address the 
concerns of the Office of Administrative Law (OAL) and resubmit the rulemaking as soon as 
possible. The rulemaking then must be approved by the OAL before it can take effect.40 


 
California Senate Bill 97 (SB 97). Governor Schwarzenegger signed SB 97 (Chapter 185, 


Statutes 2007) into law on August 24, 2007. The legislation provides partial guidance on how 
greenhouse gases should be addressed in certain CEQA documents. 
 
SB 97 requires the Governor’s Office of Planning and Research (OPR) to prepare CEQA Guidelines 
for the mitigation of GHG emissions, including, but not limited to, effects associated with 
transportation or energy consumption. OPR must prepare these guidelines and transmit them to the 
Resources Agency by July 1, 2009 (OPR released preliminary guidance in June 2008, which did not 
include criteria of significance). The Resources Agency must then certify and adopt the guidelines by 
January 1, 2010. OPR and the Resources Agency are required to periodically review the guidelines to 
incorporate new information or criteria adopted by CARB pursuant to the Global Warming Solutions 
Act, scheduled for 2012.  
 
The second part of SB 97 codifies safe harbor for highways and flood control projects. It provides 
that the failure of a CEQA document for a project funded by the Highway Safety, Traffic Reduction, 
Air Quality, and Port Security Bond Act of 2006 or the Disaster Preparedness and Flood Prevention 
Bond Act of 2006 to adequately analyze the effects of GHG emissions otherwise required to be 
reduced pursuant to the regulations adopted under the Global Warming Solutions Act (which are not 
slated for adoption until January 1, 2012), does not create a cause of action for a violation of 
CEQA. This portion of SB 97 has a sunset date of January 1, 2010. 
 
The bill does not address the obligation to analyze GHGs in projects not protected by the safe harbor 
provision. One possible interpretation is that there is no duty until the guidelines are adopted, because 
CEQA Guidelines Section 15007, Subdivision (b), provides that guideline amendments apply 
prospectively only.  


 
California Urban Water Management Act. The California Urban Water Management 


Planning Act requires various water purveyors throughout the State of California (such as EBMUD) 
to prepare UWMPs, which assess the purveyor’s water supplies and demands over a 20-year horizon 
(California Water Code, Section 10631 et seq.). As required by that statute, UWMPs are updated by 
the purveyors every 5 years. As discussed above, this is relevant to global climate change, which may 
affect future water supplies in California, as conditions may become drier or wetter, affecting 
reservoir inflows and storage and increased river flows.41 
 


(3) City of Oakland Local Plan and Policies. The following policies are relevant to GHG 
emissions and climate change.  


                                                      
40 Collard, Gary, California Energy Commission, 2007. Email correspondence to Robert Vranka, Ph.D, ESA, July 


12. 
41 Brekke, 2004. op. cit. 
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Land Use and Transportation Element (LUTE). The LUTE (which includes the Pedestrian 


Master Plan and Bicycle Master Plan) of the Oakland General Plan contains the following policies 
that address issues related to GHG Emissions and Climate Change: 
• Transit-oriented development should be encouraged at existing or proposed transit nodes, defined by the convergence 


of two or more modes of public transit such as BART, bus, shuttle service, light rail or electric trolley, ferry, and inter-
city or commuter rail. (Policy T.2.1) 


• Transit-oriented developments should be pedestrian-oriented, encourage night and day time use, provide the 
neighborhood with needed goods and services, contain a mix of land uses, and be designed to be compatible with the 
character of surrounding neighborhoods. (Policy T.2.2) 


• The City should include bikeways and pedestrian ways in the planning of new, reconstructed, or realigned streets, 
wherever possible. (Policy T3.5) 


• The City should encourage and promote use of public transit in Oakland by expediting the movement of and access to 
transit vehicles on designated “transit streets” as shown on the Transportation Plan. (Policy T3.6) 


• Through cooperation with other agencies, the City should create incentives to encourage travelers to use alternative 
transportation options. (Policy T4.2) 


• In order to facilitate the construction of needed housing units, infill development that is consistent with the General 
Plan should take place throughout the City of Oakland. (Policy N3.2) 


• The City should prepare, adopt, and implement a Bicycle and Pedestrian Master Plan as a part of the Transportation 
Element of [the] General Plan. (Policy T4.5) 


 
Open Space, Conservation and Recreation Element (OSCAR). The OSCAR Element 


includes policies that address GHG reduction and global climate change. Listed below are OSCAR 
policies that encourage the provision of open space, which increases vegetation area (trees, grass, 
landscaping, etc.) to effect cooler climate, reduce excessive solar gain, and absorb CO2; encourage 
storm water management, which relates to the maintenance of floodplains and infrastructure to 
accommodate potential increased storms and flooding; and encourage energy efficiency and use of 
alternative energy sources, which directly address reducing GHG emissions. 
• Conserve existing City and Regional Parks characterized by steep slopes, large groundwater recharge areas, native 


plant and animal communities, extreme fire hazards, or similar conditions. (Policy OS-1.1) 


• Manage Oakland’s urban parks to protect and enhance their open space character while accommodating a wide range 
of outdoor recreational activities. (Policy OS-2.1) 


• Employ a broad range of strategies, compatible with the Alameda Countywide Clean Water Program. (Policy CO-5.3) 


• See Policy CO-12.1, above, under OSCAR policies that address general air quality. 


• Expand existing transportation systems management and transportation demand management strategies which reduce 
congestion, vehicle idling, and travel in single passenger autos. (Policy CO-12.3)  


• See Policy CO-12.4, above, under OSCAR policies that address general air quality. 


• Require new industry to use best available control technology to remove pollutants, including filtering, washing, or 
electrostatic treatment of emissions. (Policy CO-12.5) 


• Support public information campaigns, energy audits, the use of energy-saving appliances and vehicles, and other 
efforts which help Oakland residents, businesses, and City operations become more energy efficient. (Policy CO-13.2) 


• Encourage the use of energy-efficient construction and building materials. Encourage site plans for new development 
which maximize energy efficiency. (Policy CO-13.3) 
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• Accommodate the development and use of alternative energy resources, including solar energy and technologies which 
convert waste or industrial byproducts to energy, provided that such activities are compatible with surrounding land 
uses and regional air and water quality requirements. (Policy CO-13.4) 


 
Historic Preservation Element (HPE). A key HPE policy relevant to climate change 


encourages the reuse of existing building (and building materials) resources, which could reduce 
landfill material (a source of methane, a GHG), avoid the incineration of materials (which produces 
CO2 as a by-product), avoid the need to transport materials to disposal sites (which produces GHG 
emissions), and eliminate the need for materials to be replaced by new product (which often requires 
the use of fossil fuels to obtain raw and manufacture new material).42 
 


Safety Element. Safety Element policies that address wildfire hazards relate to climate change 
in that increased temperatures could increase fire risk in areas that become drier due to climate 
change.43 Also, wildfire results in the loss of vegetation; carbon is stored in vegetation, and when the 
vegetation burns, the carbon returns to the atmosphere.44 The occurrence of wildfire also emits 
particulate matters into the atmosphere. Safety Element policies regarding storm-induced flooding 
hazards relate to the potential to accommodate a potential increase in storms and flooding as a result 
of climate change. 
• Prioritize the reduction of the wildfire hazard, with an emphasis on prevention. (Policy FI-3) 


• Enforce and update local ordinances and comply with regional orders that would reduce the risk of storm-induced 
flooding. (Policy FL-1) 


• Continue or strengthen city programs that seek to minimize the storm-induced flooding hazard. (Policy FL-2) 
 
 City of Oakland Sustainability Programs. Oakland’s sustainability efforts are managed by 
the Oakland Sustainability Community Development Initiative (SDI), created in 1998 (Ordinance 
74678 C.M.S.). Efforts are organized into the following six major categories: Energy; Urban Design; 
Transportation; Waste Reduction; Water; and Environmental Health. Initiatives relevant to climate 
change and global warming are summarized below:45 


• Chicago Climate Exchange – The City’s Climate Protection program includes a March 2005 
Council adoption of the Chicago Climate Exchange Resolution (No. 79135 C.M.S.). The Chicago 
Climate Exchange (CCX) is a voluntary but legally binding system to reduce carbon dioxide 
emissions. Members agreed to reduce their emissions 1 percent per year from 2003-2006 below 
their baseline average. If the 1 percent reduction is not met, the City is required to purchase GHG 
allowances from others in the Exchange; if the City exceeds this reduction, the additional earned 
GHG emission allowances may then be sold on the Exchange. Oakland met its obligated 1 
percent reduction target for period 2003-2004, but in 2004-2005 and 2005-2006 the City’s 
emissions increased and the target was not met. 


                                                      
42 US EPA, 2006a. General Information on the Link Between Solid Waste and Greenhouse Gas Emissions (web 


page), October,  http://www.epa.gov/climatechange/wycd/waste/generalinfo.html, accessed August 10, 2007. 
43 US EPA, 2006b. Climate Change – Health and Environmental Effects: Health (web page), October, 


www.epa.gov/climatechange/effects/health.html, accessed July 24, 2007.  
44 National Aeronautics and Space Administration (NASA), 2005. El Nino-Related Fires Increase Greenhouse Gas 


Emissions, January 5, http://www.nasa.gov/centers/goddard/news/topstory/2004/0102firenino.html, accessed August 10, 
2007. 


45 City of Oakland, Oakland Sustainable Community Development Initiative (web page), 2007. 
http://www.sustainableoakland.com/Page774.aspx, last updated March 2007, accessed June 25. 
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• Community Choice Aggregation – Oakland has funded a Phase I feasibility study and a Phase II 
Implementation Plan to become a community choice aggregator, which would allow the City to 
purchase electricity on behalf of its residential and commercial constituents. Potential benefits of 
becoming an aggregator include increased use of renewable energy sources to meet Oakland’s 
energy needs and a reduction in electricity costs. 


• Energy Efficiency Participation – The City of Oakland has promoted energy efficiency with the 
following programs: Community Youth Energy Services (CYES), which hires and trains local 
youth to provide free in-home energy audits, education, and hardware installation to low income 
residents; CA-Leadership in Energy Efficiency Program (CA-LEEP), a CPUC-funded program 
which will help Oakland develop the energy efficiency component of the City’s overall 
Sustainability Plan, positioning the City for funding from State and federal sources; the LED 
Christmas Light Project, a PG&E co-sponsored holiday light exchange, promoting energy 
efficiency and public outreach; and Savings by Design Lead Incentive Pilot, in which PG&E and 
the City collaborate to foster energy efficient building designs in new commercial and mixed-use 
construction and major renovation projects.  


• Renewable Energy – The City’s Sustainability Program has set a priority of promoting renewable 
energy with a particular emphasis on solar energy. Aggressive renewable energy goals have been 
established, including: 50 percent of the city’s entire electricity use from renewable sources by 
2017; and 100 percent of the city’s entire electricity use from renewable sources by 2030. 


• Green Building – The City of Oakland has implemented Green Building principles in City 
buildings through the following programs: Civic Green Building Ordinance (Ordinance No. 
12658 C.M.S., 2005), requiring, for certain large civic projects, techniques that minimize the 
environmental and health impacts of the built environment through energy, water and material 
efficiencies and improved indoor air quality, while also reducing the waste associated with 
construction, maintenance and remodeling over the life of the building; Green Building 
Guidelines (Resolution No. 79871, 2006) which provides guidelines to Alameda County residents 
and developers regarding construction and remodeling; and Green Building Education Incentives 
for private developers. 


• Green Economy, Business and Jobs / Green Business – The Alameda County Green Business 
Program offers technical assistance and incentives to businesses and agencies wishing to go 
beyond basic regulatory requirements. Additionally, the City implemented a Socially Responsible 
Business Task Force, which created a checklist designed to measure the relative level of social 
and environmental responsibility of firms nominated to receive major financial assistance from 
the City.  


• Downtown Housing – The 10K Downtown Housing Initiative has a goal of attracting 10,000 new 
residents to downtown Oakland by encouraging the development of 6,000 market-rate housing 
units. This effort is consistent with Smart Growth principles. 


• Clean Vehicles – In 2003, a “Green Fleet” Resolution established “Green Fleet” policies and 
procedures to reduce GHG emissions and improve air quality in the City of Oakland, and to 
increase the energy efficiency of the city's fleet. 


• Port of Oakland Truck Replacement – Under the Truck Replacement Project, the Port provides a 
qualifying truck owner up to $40,000 to replace an on-road heavy-duty diesel truck, which serves 
the Port's Maritime Area, with a 1999 or newer model year truck. The Port will provide up to $2 
million in total funding to replace approximately 80 trucks. 
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• Waste Reduction and Recycling – The City of Oakland has implemented the following changes:  


o Residential Recycling, in which yard trimmings and food waste collections were increased, 
with total yard trimming increased by 46 percent compared to 2004, and recycling tonnage 
increased by 37 percent;  


o Business Recycling, in which the City provides free technical assistance to Oakland 
businesses to start or expand their recycling programs and which includes the StopWaste 
Partnership program, which improves environmental performance for businesses and 
agencies; and  


o Construction and Demolition Recycling, for which the City passed a resolution in July 2000 
(Ordinance 12253. OMC Chapter 15.34), requiring certain nonresidential or apartment house 
projects to recycle 100 percent of all asphalt and concrete (A/C) materials and 65 percent of 
all other materials. 


• Polystyrene Foam Ban Ordinance - In June 2006, the Oakland City Council passed the Green 
Food Service Ware Ordinance (Ordinance 14727, effective as of January 1, 2007), which 
prohibits the use of polystyrene foam disposable food service ware and requires, when cost 
neutral, the use of biodegradable or compostable disposable food service ware by food vendors 
and City facilities.  


• Zero Waste Resolution - In March 2006, the Oakland City Council adopted a Zero Waste Goal by 
2020 Resolution (Resolution 79774 C.M.S.), and commissioned the creation of a Zero Waste 
Strategic Plan to achieve the goal. 


• Storm Water Management - On February 19, 2003, the Regional Water Quality Control Board, 
San Francisco Bay Region, issued a municipal storm water permit under the National Pollutant 
Discharge Elimination System (NPDES) permit program to the Alameda Countywide Clean 
Water Program (ACCWP). The purpose of the permit is to reduce the discharge of pollutants in 
storm water to the maximum extent practicable and to effectively prohibit non-storm water 
discharges into municipal storm drain systems and watercourses. The City of Oakland, as a 
member of the ACCWP, is a co-permittee under the ACCWP’s permit and is, therefore, subject to 
the permit requirements. 


Provision C.3 of the NPDES permit is the section of the permit containing storm water pollution 
management requirements for new development and redevelopment projects. Among other 
things, Provision C.3 requires that certain new development and redevelopment projects 
incorporate post-construction storm water pollution management measures, including storm water 
treatment measures, storm water site design measures, and source control measures, to reduce 
storm water pollution after the construction of the project. These requirements are in addition to 
standard storm water-related best management practices (BMPs) required during construction. 


• Watershed Improvement - The City of Oakland, by implementing the Watershed Improvement 
Program, has made environmental protection of creeks a priority. The City of Oakland, along 
with the other cities in the County, is a member of the Alameda Countywide Clean Water 
Program (ACCWP). ACCWP acts to limit storm water runoff pollution and to keep creeks and 
the Bay healthy. 


• Healthy Food Systems - The Mayor’s office, working with graduate students from the University 
of California, developed a resolution authorizing an initial food systems assessment study. The 
study, authorized by the City Council on January 17, 2006 through Resolution No. 79680 C.M.S., 







L S A  A S S O C I A T E S ,  I N C ,  B E N T L E Y  S C H O O L  M A J O R  C O N D I T I O N A L  U S E  P E R M I T  E I R  
O C T O B E R  2 0 0 8  I V .  S E T T I N G ,  I M P A C T S  A N D  M I T I G A T I O N  M E A S U R E S  
  C .  A I R  Q U A L I T Y  


P:\BES0702 Bentley School\PRODUCTS\DEIR\Public\4c-AirQuality.doc (10/23/2008) PUBLIC REVIEW DRAFT  115 
 


examines current trends in Oakland’s food system and recommends programs and policies that 
promote a sustainable food system for Oakland. One of the goals of the Healthy Food Systems 
program is the utilization and support of local agricultural as a potential means to reduce truck 
miles necessary to distribute food locally, reducing GHG emissions. 


• Community Gardens and Farmer’s Markets - Community Gardening locations include Arroyo 
Viejo, Bella Vista, Bushrod, Golden Gate, Lakeside Horticultural Center, Marston Campbell, 
Temescal, and Verdese Carter. Weekly Farmer’s Markets locations include the Jack London 
Square, Old Oakland, Grand Lake, Mandela, and Temescal districts. Both efforts promote and 
facilitate the principle of growing and purchasing locally, which effects reductions in truck and 
vehicle use and GHG emissions. 


 
4. GHG Emissions and Climate Change Impacts.   


This section evaluates potential impacts to global climate change resulting from implementation of 
the proposed Project. The evaluation of environmental effects presented in this section focuses on 
potential climate change impacts associated with the Project’s increase in GHG emissions. The latter 
part of this section identifies mitigation measures, as appropriate.  
 
a. Significance Thresholds for GHG Emissions and Climate Change. As of preparation of this 
EIR, there are no adopted statutes, regulations or guidelines requiring analysis of climate change 
within a CEQA document. Under AB 32, the CARB, the sole agency in charge of regulating sources 
of emissions of GHG in California, has been tasked with adopting regulations for reduction of GHG 
emissions. As of the date of this analysis, the BAAQMD has not identified a significance threshold 
for GHG emissions or a methodology for analyzing air quality impacts related to GHG emissions. In 
particular, there is currently no emission rate criterion for the purposes of identifying a significant 
contribution to global climate change in CEQA documents.  
 
As identified in Section 15064(a) of the CEQA Guidelines, “determining whether a project may have 
a significant effect plays a critical role in the CEQA process.” In addition, as outlined in Sections 
15064(h) and 15130 of the CEQA Guidelines, an environmental impact report (EIR) is required to 
evaluate cumulative impacts when they can be determined to be “cumulatively considerable.” 
However, the CEQA Guidelines and the CEQA Initial Study Checklist do not contain any provisions 
that specifically set forth requirements for analysis of global climate change impacts in an EIR. As 
stated in Section 15064(b) of the State CEQA Guidelines, “The determination of whether a project 
may have a significant effect on the environment calls for careful judgment on the part of the public 
agency involved, based to the extent possible on scientific and factual data.” Additionally, CEQA 
Guidelines Section 15145 states, “If, after thorough investigation, a Lead Agency finds that a 
particular impact is too speculative for evaluation, the agency should note its conclusion and 
terminate discussion of the impact.” 
 
b. Approach and Conclusion to CEQA Analysis of GHG Emissions and Climate Change 
Impacts in this EIR. This EIR does discuss, for consideration by decision makers, estimated GHG 
emissions of the proposed Project, Project-related activities that could contribute to the generation of 
increased GHG emissions, the Project design features that would avoid or minimize those emissions, 
and the approaches to further reduce those emissions.  
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The approach employed in this EIR is that the effects of a proposed project may be evaluated based 
not upon the quantity of emissions, but rather on whether practicable available control measures are 
implemented, similar to construction-related dust emissions within the San Francisco Air Basin. 
Theoretically, if a project implements reduction strategies identified in AB-32, the Governor’s 
Executive Order S-3-05, or other strategies to help toward reducing GHGs to the level proposed by 
the governor and targeted by the City of Oakland, it could reasonably follow that the project would 
not result in a significant contribution to the cumulative impact of global climate change. 
Alternatively, a project could reduce a potential cumulative contribution to GHG emissions by 
contributing to available mitigation programs, such as reforestation, tree planting, or carbon trading. 
 
Since the Project site is not located in an area that would be subject to coastal or other flooding 
resulting from climate change, the potential effects of climate change (e.g. effects of flooding on the 
project site due to sea level rise) on the proposed Project are not discussed in this EIR. 
 


(1) Potential Project Activities Contributing to GHG Emissions. Implementation of the 
proposed Project would generate GHG emissions. The following activities associated with Project 
implementation could contribute to the generation of GHG emissions:  


• Gas, Electric and Water Use – Natural gas use results in the emissions of two GHGs: methane 
(the major component of natural gas) and carbon dioxide from the combustion of natural gas. 
Methane is released prior to initiation of combustion of the natural gas (as before a flame on a 
stove is sparked), and from the small amount of methane that is uncombusted in a natural gas 
flame. Electricity use can result in GHG production if the electricity is generated by combusting 
fossil fuel. California’s water conveyance system is energy intensive. Preliminary estimates 
indicate that total energy used to pump and treat this water exceeds 15,000 GWh per year, or at 
least 6.5 percent of the total electricity used in the State per year.46 


• Motor Vehicle Use – Transportation associated with the proposed Project would result in GHG 
emissions from the combustion of fossil fuels in daily automobile and bus trips. However, these 
emissions would not be “new” since students accessing Bentley School via private vehicles or 
buses would likely be using motor vehicles to access school independent of the Project.  


 
While the proposed Project and other similar projects would generate GHG emissions as described 
above, the City of Oakland’s ongoing implementation of its Sustainability Community Development 
Initiative (which includes an array of programs and measures, discussed previously under Regulatory 
Context for GHG Emissions and Climate Change) will collectively reduce the levels of GHG 
emissions and contributions to global climate change attributable to activities throughout Oakland. 
 


                                                      
46 California Energy Commission (CEC), 2004. Water Energy Use in California (online information sheet) 


Sacramento, CA, August 24,  http://energy.ca.gov/pier/iaw/industry/water.html, accessed July 24, 2007. 
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(2) Estimated GHG Emission from 
the Proposed Project. In light of the 
considerations outlined above, Table IV.C-9 
presents a gross estimate of the Project’s 
CO2e emissions resulting from motor vehicle 
trips, as well as from natural gas combustion.  
 
CO2 emissions represent more than 90 percent 
of the Project’s contribution of GHG 
emissions. There are no federal, State, or local emissions thresholds established for GHGs such as 
CO2. As a comparison, the entire State generated approximately 2.2 billion (2,197,992,329) lbs/day of 
CO2 in 2004. The estimate provides an indication of the order of magnitude of Project emissions 
compared to estimated State-wide emissions. GHG emissions from the proposed Project could vary 
based on several factors, such as type and size of appliances installed in buildings in the existing 
Bentley School campus. In addition, the estimated CO2 emissions from vehicle trips associated with 
the Project is likely much greater than what would actually occur. Although the future CO2 emission 
levels reflect reductions resulting from the increased efficiency of future vehicle models, it does not 
take into account reductions in vehicle emissions that may occur with implementation of AB 1493 
(discussed above under Regulatory Context for GHG Emissions and Climate Change).  
 
Further, the methodology applied here assumes that all emission sources associated with the Project 
would be new sources that would combine with existing conditions. For this assessment, it is not 
possible to predict whether emission sources (students) associated with the Project have moved from 
outside the air basin (and thus generate “new” emissions within the air basin), or whether they are 
sources that already existed and are merely relocated within the air basin. Because the effects of 
GHGs are global, if the Project merely shifts the location of the GHG-emitting activities (locations of 
students’ residences), there would not be a net new increase of emissions.  
 
GHG emissions associated with the proposed project were calculated using the URBEMIS2007 
Version 9.2 model of the California Air Resources Board and trip generation data from the Project 
traffic analysis. The URBEMIS2007 model also estimates CO2 emissions from natural gas 
combustion for space and water heating, based on the size of existing campus buildings 
(approximately 30,000 square feet of interior space).  
 
c.  Project Design Features. While no significant impacts have been identified, and no mitigation 
is required, Project characteristics which help implement reduction strategies identified in AB-32 and 
the Governor’s Executive Order S-3-05 would reduce the amount of GHG emissions generated during 
construction and operation, as discussed below.  


• City of Oakland - According the Pedestrian Master Plan, the City of Oakland has the highest 
walking rates for all cities in the nine-county San Francisco Bay Region. It is noted that these 
high pedestrian trips are likely because the neighborhoods are densely populated and well served 
by transit, including Bay Area Rapid Transit (BART), AC Transit, Amtrak, and the Alameda 
Ferry. As such, the Project would reduce transportation-related GHG emissions compared to 
emissions from similar schools elsewhere in the outer Bay Area. 


• Inner Bay Location Near Transit - The Project’s location in Oakland would reduce transportation-
related GHG emissions compared to emissions from similar schools in the outer Bay Area. 


Table IV.C-9:  Estimated CO2e Emissions from the 
Proposed Project (Tons/Year) 
Emissions/Sources  CO2e 
Operation (Vehicle) Emissions 0.0019 
Space and Water Heating 0.0001 
Total Project  CO2e Emissions 0.0020 
Total  CO2e Emissions for Oakland 2,248,667 
Project Percentage 0.074 % 


Source: LSA Associates, Inc., 2008. 
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Because transit service is generally less available in most areas of the outlying areas than in 
Oakland, schools in those locations would likely result in increased peak-hour vehicle trips of 
relatively long distances, and often in single-occupant vehicles, compared to the school at the 
Project site. Bentley School accommodates visitors that could potentially utilize alternative 
modes of travel.  


• Transit Demand Programs - The Project is proposing an extensive transit demand program to 
reduce vehicle trips. This program, which includes free bus passes for students and funds the 
administrative costs of a private bus service, would reduce the number of vehicle trips and 
encourage transit or ridesharing. As such, the Project would reduce transportation-related GHG 
emissions.  


 
Although no significant impacts have been identified, and no mitigation is required, the Project’s 
GHG emissions would be minimized by virtue of the location of the Project site in Oakland, which is 
walkable, is well-served by transit, and has the potential for short vehicle trips. The Project would not 
result in the construction of new buildings which would themselves generate new GHGs.  
 
d. Cumulative Global Climate Change Impacts. All global climate change impacts are 
cumulative in nature. The Project would not result in a cumulatively significant impact to global 
climate change. Refer to the detailed discussion above.  
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D. NOISE 
This section describes existing noise conditions in the vicinity of the Project site, describes criteria for 
determining the significance of noise impacts, and evaluates noise impacts associated with the 
proposed Project.  
 
1. Setting 
The setting section begins with an introduction to several key concepts and terms that are used in 
evaluating noise. It then discusses the various agencies that regulate the noise environment in the City 
of Oakland and summarizes key noise standards that are applied to projects in the City. This setting 
section concludes with a description of current noise sources that affect the Project site and the noise 
conditions that are experienced in the Project site vicinity.  
 


a. Characteristics of Sound. Noise is generally defined as unwanted sound. Noise consists of any 
sound that may produce physiological or psychological damage and/or interfere with communication, 
work, rest, recreation, and sleep. 
 
To the human ear, sound has two significant characteristics: pitch and loudness. Pitch is the number 
of complete vibrations or cycles per second of a wave that results in the range of tone from high to 
low. Loudness is the strength of a sound that describes a noisy or quiet environment, and it is 
measured by the amplitude of the sound wave. Loudness is determined by the intensity of the sound 
waves combined with the reception characteristics of the human ear. Sound intensity refers to how 
hard the sound wave strikes an object, which in turn produces the sound’s effect. This characteristic 
of sound can be precisely measured with instruments. The analysis of a project defines the noise 
environment of the project area in terms of sound intensity and its effects on adjacent sensitive land 
uses. 
 


(1) Measurement of Sound. Sound intensity is measured through the A-weighted scale to 
correct for the relative frequency response of the human ear. An A-weighted noise level de-emph-
asizes low and very high frequencies of sound similar to the human ear’s de-emphasis of these 
frequencies. Unlike linear units such as inches or pounds, decibels are measured on a logarithmic 
scale, representing points on a sharply rising curve. Table IV.D-1 contains a list of typical acoustical 
terms and definitions. Table IV.D-2 shows representative outdoor and indoor A-weighted sound 
levels. 
 
A decibel (dB) is a unit of measurement which indicates the relative intensity of a sound. The 0 point 
on the dB scale is based on the lowest sound level that the healthy, unimpaired human ear can detect. 
Changes of 3 dB or less are only perceptible in laboratory environments. Audible increases in noise 
levels generally refer to a change of 3 dB or more, as this level has been found to be barely percept-
ible to the human ear in outdoor environments. Sound levels in dB are calculated on a logarithmic 
basis. An increase of 10 dB represents a 10-fold increase in acoustic energy, while 20 dB is 100 times 
more intense, and 30 dB is 1,000 times more intense. Each 10 dB increase in sound level is perceived 
as approximately a doubling of loudness.  
 
As noise spreads from a source, it loses energy so that the farther away the noise receiver is from the 
noise source, the lower the perceived noise level. Geometric spreading causes the sound  
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Table IV.D-1: Definitions of Acoustical Terms 
Term Definitions 


Decibel, dB A unit that denotes the ratio between two quantities proportional to power; the number of 
decibels is 10 times the logarithm (to the base 10) of this ratio.  


Frequency, Hz Of a function periodic in time, the number of times that the quantity repeats itself in one 
second (i.e., number of cycles per second). 


A-Weighted Sound Level, 
dBA 


The sound level obtained by use of A-weighting. The A-weighting filter de-emphasizes the 
very low and very high frequency components of the sound in a manner similar to the 
frequency response of the human ear and correlates well with subjective reactions to noise. All 
sound levels in this report are A-weighted, unless reported otherwise. 


L01, L10, L50, L90 The fast A-weighted noise levels equaled or exceeded by a fluctuating sound level for 1 
percent, 10 percent, 50 percent, and 90 percent of a stated time period. 


Equivalent Continuous 
Noise Level, Leq  


The level of a steady sound that, in a stated time period and at a stated location, has the same 
A-weighted sound energy as the time varying sound. 


Community Noise 
Equivalent Level, CNEL 


The 24-hour A-weighted average sound level from midnight to midnight, obtained after the 
addition of five decibels to sound levels occurring in the evening from 7:00 p.m. to 10:00 p.m. 
and after the addition of 10 decibels to sound levels occurring in the night between 10:00 p.m. 
and 7:00 a.m. 


Day/Night Noise Level, Ldn The 24-hour A-weighted average sound level from midnight to midnight, obtained after the 
addition of 10 decibels to sound levels occurring in the night between 10:00 p.m. and 7:00 a.m.


Lmax, Lmin The maximum and minimum A-weighted sound levels measured on a sound level meter, 
during a designated time interval, using fast time averaging. 


Ambient Noise Level The all encompassing noise associated with a given environment at a specified time, usually a 
composite of sound from many sources at many directions, near and far; no particular sound is 
dominant. 


Intrusive Describing the noise that intrudes over and above the existing ambient noise at a given 
location. The relative intrusiveness of a sound depends upon its amplitude, duration, 
frequency, and time of occurrence, and tonal or informational content as well as the prevailing 
ambient noise level. 


Source: Harris, Cyril M. 1998. Handbook of Acoustical Measurements and Noise Control. 


 
Table IV.D-2: Typical A-Weighted Sound Levels 


Noise Source 
A-Weighted Sound 
Level in Decibels Noise Environments 


Near Jet Engine 140 Deafening 
Civil Defense Siren 130 Threshold of pain 
Hard Rock Band 120 Threshold of feeling 
Accelerating Motorcycle at a Few Feet Away 110 Very loud 
Pile Driver; Noisy Urban Street/Heavy City Traffic 100 Very loud 
Ambulance Siren; Food Blender 95 Very loud 
Garbage Disposal 90 Very loud 
Freight Cars; Living Room Music 85 Loud 
Pneumatic Drill; Vacuum Cleaner 80 Loud 
Busy Restaurant 75 Moderately loud 
Near Freeway Auto Traffic 70 Moderately loud 
Average Office 60 Moderate 
Suburban Street 55 Moderate 
Light Traffic; Soft Radio Music in Apartment 50 Quiet 
Large Transformer 45 Quiet 
Average Residence Without Stereo Playing 40 Faint 
Soft Whisper 30 Faint 
Rustling Leaves 20 Very faint 
Human Breathing 10 Very faint 
Source: Compiled by LSA Associates, Inc., 2004. 
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level to attenuate or be reduced, resulting in a 6 dB reduction in the noise level for each doubling of 
distance from a single point source of noise to the noise sensitive receptor of concern. For instance, a 
single point noise source, such as a lawn mower, that generates a noise level of 60 dBA when 
measured at 50 feet from the equipment, would result in a noise level of only 54 dBA at 100 feet, and 
a noise level of 48 dBA at 200 feet from the noise source. 
 
There are many ways to rate noise for various time periods, but an appropriate rating of ambient noise 
affecting humans also accounts for the annoying effects of sound. The predominant rating scales for 
communities in California are the equivalent continuous sound level (Leq), the community noise 
equivalent level (CNEL), and the day-night average level (Ldn) based on A-weighted decibels (dBA). 
Leq is the total sound energy of time-varying noise over a sample period. CNEL is the time varying 
noise over a 24-hour period, with a 5 dBA weighting factor applied to the hourly Leq for noises 
occurring from 7:00 p.m. to 10:00 p.m. (defined as relaxation hours) and 10 dBA weighting factor 
applied to noise occurring from 10:00 p.m. to 7:00 a.m. (defined as sleeping hours). Ldn is similar to 
the CNEL scale, but without the adjustment for events occurring during the evening hours. CNEL and 
Ldn are within one dBA of each other and are normally interchangeable.  
 
Other noise rating scales of importance include the maximum noise level (Lmax), which is the highest 
exponential time averaged sound level that occurs during a stated time period. The noise environ-
ments discussed in this analysis are specified in terms of maximum levels denoted by Lmax for short-
term noise impacts. Lmax reflects peak operating conditions, and addresses the annoying aspects of 
intermittent noise. 
 
Noise standards in terms of percentile exceedance levels, Ln, are often used together with the Lmax for 
noise enforcement purposes. When specified, the percentile exceedance levels are not to be exceeded 
by an offending sound over a stated time period. For example, the L10 noise level represents the level 
exceeded 10 percent of the time during a stated period. The L50 noise level represents the median 
noise level. Half the time the noise level exceeds this level, and half the time it is less than this level. 
The L90 noise level represents the noise level exceeded 90 percent of the time and is considered the 
lowest noise level experienced during a monitoring period. It is normally referred to as the back-
ground noise level. For a relatively steady noise, the measured Leq and L50 are approximately the 
same.  
 
Noise impacts can be organized into three categories. The first is audible impacts, which refer to 
increases in noise levels noticeable to humans. Audible increases in noise levels generally refer to a 
change of 3 dBA or greater, since, as described earlier, this level has been found to be barely 
perceptible in exterior environments. The second category, potentially audible, refers to a change in 
the noise level between 1 and 3 dBA. This range of noise levels has been found to be noticeable only 
in laboratory environments. The last category is changes in noise level of less than 1 dBA that are 
inaudible to the human ear. Only audible changes in existing ambient or background noise levels are 
considered potentially significant. 
 


(2) Physiological Effects of Noise. Physical damage to human hearing begins at prolonged 
exposure to noise levels higher than 85 dBA. Exposure to high noise levels affects the entire human 
system, with prolonged noise exposure in excess of 75 dBA increasing body tensions, and thereby 
affecting blood pressure, functions of the ear, and the nervous system. In comparison, extended 
periods of noise exposure above 90 dBA would result in permanent cell damage. When the noise 
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level reaches 120 dBA, a tickling sensation occurs in the human ear even with short-term exposure. 
This level of noise is called the threshold of feeling.  
 
b. Noise Regulatory Framework. The following section summarizes the regulatory framework 
related to noise, including federal, State, and City of Oakland plans, policies and standards.  
 
 (1) U.S. Environmental Protection 
Agency (EPA). In 1972 Congress enacted the 
Noise Control Act. This act authorized the United 
States Environmental Protection Agency (EPA) to 
publish descriptive data on the effects of noise and 
establish levels of sound “requisite to protect the 
public welfare with an adequate margin of safety.” 
These levels are separated into health (hearing loss 
levels) and welfare (annoyance levels) categories, 
as shown in Table IV.D-3. The EPA cautions that 
these identified levels are not standards because 
they do not take into account the cost or feasibility 
of reducing noise below these levels.  
 
For protection against hearing loss, 96 percent of 
the population would be protected if sound levels 
are less than or equal to an Leq(24) of 70 dB. The 
“(24)” signifies an Leq duration of 24 hours. The 
EPA activity and interference guidelines are 
designed to ensure reliable speech communication 
at about 5 feet in the outdoor environment. For 
outdoor and indoor environments, interference with 
activity and annoyance should not occur if sound 
levels are below 55 dBA and 45 dBA, respectively. 
 
The noise effects associated with an outdoor Ldn of 
55 dB are summarized in Table IV.D-4. At 55 dB 
Ldn, 95 percent sentence clarity (intelligibility) may 
be expected at 3.5 meters, with no community 
reaction. However, 1 percent of the population may 
complain about noise at this level and 17 percent 
may indicate annoyance. 
 
 (2) State of California. The State of 
California has established regulations that help 
prevent adverse impacts to occupants of buildings 
located near noise sources. Referred to as the “State 
Noise Insulation Standard,” it requires buildings to 
meet performance standards through design and/or 
building materials that would offset any noise 
source in the vicinity of the receptor. State regula-


Table IV.D-3: Summary of EPA Noise Levels 
Effect Level Area 
Hearing loss Leq(24) < 70 dB All areas. 
Outdoor 
activity inter-
ference and 
annoyance 


Ldn < 55 dB Outdoors in residential 
areas and farms and 
other outdoor areas 
where people spend 
widely varying 
amounts of time and 
other places in which 
quiet is a basis for use. 


 Leq(24) < 55 dB Outdoor areas where 
people spend limited 
amounts of time, such 
as school yards, play-
grounds, etc. 


Leq < 45 dB Indoor residential 
areas. 


Indoor activity 
interference 
and annoyance Leq(24) < 45 dB Other indoor areas 


with human activities 
such as schools, etc. 


Source: U.S. Environmental Protection Agency, 1974. 
“Information on Levels of Environmental Noise 
Requisite to Protect Public Health and Welfare with an 
Adequate Margin of Safety.” March. 


Table IV.D-4: Summary of Human Effects in 
Areas Exposed to 55 dBA Ldn 


Type of Effects Magnitude of Effect 
Speech – Indoors 100 percent sentence intelligibility 


(average) with a 5 dB margin of safety. 
Speech – Outdoors 100 percent sentence intelligibility 


(average) at 0.35 meters. 
99 percent sentence intelligibility 
(average) at 1.0 meters. 
95 percent sentence intelligibility 
(average) at 3.5 meters. 


Average Commu-
nity Reaction 


None evident; 7 dB below level of 
significant complaints and threats of 
legal action and at least 16 dB below 
“vigorous action.” 


Complaints 1 percent dependent on attitude and 
other non-level related factors. 


Annoyance 17 percent dependent on attitude and 
other non-level related factors. 


Attitude Towards 
Area 


Noise essentially the least important of 
various factors. 


Source: U.S. Environmental Protection Agency, 1974. 
“Information on Levels of Environmental Noise Requisite 
to Protect Public Health and Welfare with an Adequate 
Margin of Safety.” March. 
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tions include requirements for the construction of new hotels, motels, apartment houses, and 
dwellings other than detached single-family dwellings that are intended to limit the extent of noise 
transmitted into habitable spaces. These requirements are found in the California Code of Regula-
tions, Title 24 (known as the Building Standards Administrative Code), Part 2 (known as the 
California Building Code), Appendix Chapters 12 and 12A.  
 
The State has also established land use compatibility guidelines for determining acceptable noise lev-
els for specified land uses. The City has adopted and modified the State’s land use compatibility 
guidelines, as discussed below.  
 
 (3) City of Oakland. Locally, the City of Oakland addresses noise in the City’s General Plan 
Noise Element, the Municipal Code Noise Ordinances, and in the Standard and Uniformly Applied 
Conditions of Approval. 
 
 City of Oakland’s General Plan 
Noise Element. The City of Oakland 
adopted a revised Noise Element in 
June 2005. The City’s maximum 
allowable operational noise level 
standards for residential and 
commercial land uses in terms of 
percentile exceedance are shown in 
Table IV.D-5. The City has also 
established an acceptable exterior noise 
threshold for new school land use 
development of 60 dBA Ldn.  
 
Following are the noise policies and 
actions of the Noise Element and other elements of the General Plan that are applicable to the 
proposed Project: 
• Policy 1: Ensure the compatibility of existing and, especially, of proposed development projects not only with 


neighboring land uses but also with their surrounding noise environment. 


o Action 1.1: Use the noise-land use compatibility matrix (Figure 6 of the Noise Element [Table IV.D-6 of this 
EIR]) in conjunction with the noise contour maps (especially for roadway traffic) to evaluate the acceptability of 
residential and other proposed land uses and also the need for any mitigation or abatement measures to achieve the 
desired degree of acceptability.  


o Action 1.2: Continue using the City’s zoning regulations and permit processes to limit the hours of operation of 
noise-producing activities which create conflicts with residential uses and to attach noise-abatement requirements 
to such activities. 


• Policy 2: Protect the noise environment by controlling the generation of noise by both stationary and mobile noise 
sources. 


• Policy 3: Reduce the community’s exposure to noise by minimizing the noise levels that are received by Oakland 
residents and others in the City. (This policy addresses the reception of noise whereas Policy 2 addresses the 
generation of noise.) 


o Action 3.1: Continue to use the building-permit application process to enforce the California Noise Insulation 
Standards regulating the maximum allowable interior noise level in new multi-unit buildings.  


 


Table IV.D-5: City of Oakland Operational Noise 
Standards at Receiving Property Line, dBA 


Cumulative 
Number of 


Minutes in Either 
the Daytime or 


Nighttime  
1-Hour Time 


Period 


Residential & 
Civic 


Daytime  
7:00 a.m. to 
10:00 p.m. 


Residential & 
Civic 


Nighttime 
10:00 p.m. to 


7:00 a.m. 


Commercial 
Use,  


Anytime 
20 60 45 65 
10 65 50 70 


5 70 55 75 
1 75 60 80 
0 80 65 85 


Source: City of Oakland Municipal Code Section 17.120.050 Noise. 
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Table IV.D-6: Noise Land Use Compatibility Matrix  
Community Noise Exposure in Decibels (Ldn or CNEL, dB) 


Land Use Category  55 60 65 70 75 80  


      
      
      Residential  


      


      
     
      Transient Lodging – Motels, Hotels 


      


      
      
      


Schools, Libraries, Churches, Hospitals, Nursing 
Homes 


      


      
Auditoriums, Concert Halls, Amphitheaters       


     
Sports Arena, Outdoor Spectator Sports       


      
      Playgrounds, Neighborhood Parks 
       


      
      Golf Courses, Riding Stables, Water Recreation, 


Cemeteries       


      
      Office Buildings, Business Commercial and 


Professional       


      
      Industrial, Manufacturing, Utilities, Agriculture 
      


 


 NORMALLY ACCEPTABLE 
Development may occur without an analysis of potential noise impacts 
to the proposed development (though it might still be necessary to 
analyze noise impacts that the project might have on its surroundings).


  NORMALLY UNACCEPTABLE 
Development should generally de discouraged; it may be undertaken 
only if a detailed analysis of the noise-reduction requirements is 
conducted, and if highly effective noise insulation, mitigation or 
abatement features are included in the design. 


 CONDITIONALLY ACCEPTABLE 
Development should be undertaken only after an analysis of noise-
reduction requirements is conducted, and if necessary noise-mitigating 
features are included in the design. Conventional construction will 
usually suffice as long as it incorporates air conditioning or forced-air-
supply systems, though it will likely require that project occupants 
maintain their windows closed. 


CLEARLY UNACCEPTABLE 
Development should not be undertaken. 
 


Source: Oakland, City of, 2005. City of Oakland General Plan, Noise Element, Figure 6. June. 
 
 


o Action 3.2: Review the City’s noise performance standards and revise them as appropriate to be consistent with 
City Council policy.  
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o Action 3.3: Demand that Caltrans implement sound barriers, building retrofit programs and other measures to 
mitigate to the maximum extent feasible noise impacts on residential and other sensitive land uses from any new, 
widened or upgraded roadways; any new sound barrier must conform with City policies and standards regarding 
visual and aesthetic resources and quality.  


 
 City of Oakland Municipal Code Noise Ordinances. The noise performance standard of 
ordinance 17.120.050 of the City’s Municipal Code1 establishes a maximum allowable receiving 
noise level standard for residential and civic land uses. The standard sets a maximum allowable 
receiving noise level of 60 dBA for a cumulative 20 minute period during any daytime (7:00 a.m. to 
10:00 p.m.) 1-hour time period. However, the ordinance further states that in the event that the 
measured ambient noise level exceeds the applicable noise level standard, the stated applicable noise 
level shall be adjusted so as to equal the ambient noise level. The Municipal Code also regulates the 
maximum allowable daytime average receiving noise level for construction activity. As the proposed 
Project would not include demolition or construction activities, these standards would not be 
applicable to the Project.  
 
 City of Oakland’s Standard Conditions of Approval. The City of Oakland has established 
Standard Conditions of Approval that apply to all proposed projects within the City. The City’s 
Standard Conditions of Approval relevant to this impact topic are listed below for reference. These 
conditions of approval will be adopted as requirements of the proposed Project (if the Project is 
approved by the City) to help ensure that no significant impacts (for the applicable topic) occur. As a 
result, they are not listed as mitigation measures.    
 


COA 32: Operational Noise-General. Ongoing. Noise levels from the activity, property, or 
any mechanical equipment on site shall comply with the performance standards of Section 
17.120 of the Oakland Planning Code and Section 8.18 of the Oakland Municipal Code. If 
noise levels exceed these standards, the activity causing the noise shall be abated until 
appropriate noise reduction measures have been installed and compliance verified by the 
Planning and Zoning Division and Building Services.  


  
c. Existing Ambient Noise Conditions. The Project site is located in an urban area and is, 
therefore, influenced by several surrounding noise sources. Primary noise sources that affect the 
background noise level of the area include vehicular traffic on Hiller Drive, Tunnel Road, and 
Caldecott Lane.  
 
An LSA noise technician conducted short-term ambient noise monitoring on the Project site on 
Tuesday, December 11, 2007, between the hours of 12:00 p.m. and 1:30 p.m. (when on-site school-
related noise levels are expected to be at or near their peak). The measurements were taken with the 
sound level meter along the school’s eastern property line between the playground area and the 
nearest off-site residential property (16 feet west of the property line and 28 feet south of the Upper 
Art Room building). The purpose of this noise monitoring was to document the existing noise 
environment and capture the noise levels associated with school operations and activities. Table 
IV.D-7 lists the noise levels measured during the short-term 20-minute noise measurements. 
 


                                                      
1 Section 17.120 and Section 8.18. 
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Maximum and minimum noise levels were recorded as well as the equivalent continuous noise level 
Leq. The meteorological conditions at the time of the short-term noise measurements are shown in 
Table IV.D-8.  
 
Long-term noise monitoring was also conducted from Tuesday, December 11th through Thursday, 
December 13th, 2007. The measurements were taken with the sound level meter equipment 
positioned 6 feet above the ground on a tree located in the center of the school’s circular driveway, 
approximately 12 feet from the edge of Hiller Drive. Noise monitoring locations are shown in Figure 
IV.D-1. Table IV.D-9 lists the long-term noise monitoring results; these include the calculated 24-
hour Leq and Ldn values. The Ldn is the time-varying noise over a 24-hour period, with a 10 dBA 
weighting factor applied to noise occurring from 10:00 p.m. to 7:00 a.m. (defined as sleeping hours). 
The ambient noise level for the measured time period was 64 dBA Ldn. The long-term ambient noise 
measurement captured all audible traffic noise in the Project site vicinity, including drop-off and pick-
up peak hour traffic activities at the school. As shown in the Project-related noise impacts discussion, 
there would be no perceptible difference between these measured existing ambient noise levels (with 
an enrollment of 352 students) and the ambient noise levels under Project conditions (with a 
permitted enrollment of up to 360 students). 
 
2.   Impacts 
This section evaluates potential noise impacts associated with the proposed Project.  
 
a. Criteria of Significance. The proposed Project would result in a significant noise or vibration 
impact if it would: 


• Expose persons to or generate noise levels in excess of standards established in the Oakland 
General Plan or applicable standards of other agencies (e.g., Occupational Safety and Health 
Administration (OSHA)). 


• Violate the City of Oakland Noise Ordinance (Oakland Planning Code Section 17.120.050) 
regarding operational noise (Table IV.D-4). 


• Violate the City of Oakland Noise Ordinance (Oakland Planning Code Section 17.120.050) 
regarding construction noise, except if an acoustical analysis is performed. During the hours of 
7:00 p.m. to 7:00 a.m. on weekdays and 8:00 p.m. to 9:00 a.m. on weekends and federal holidays, 
noise levels received by any land use from construction or demolition shall not exceed the 
applicable nighttime operational noise level standard (Table IV.D-5).  


• Violate the City of Oakland Noise Ordinance (Oakland Municipal Code Section 8.18.020) 
regarding nuisance of persistent construction-related noise. 


• Create a vibration not associated with motor vehicles, trains, or temporary construction or 
demolition work which is perceptible without instruments by the average person at or beyond any 
lot line containing the vibration-causing activity, except vibration-causing activities located in the 
M-40 zone or in the M-30 zone more than 400 feet from any legally occupied residential property 
(Oakland Planning Code Section 17.120.060).  







project site


short-term noise 
monitoring location


48-hour noise 
monitoring location


feet


600 30


48


48


X


X


TUNNEL ROAD


TUNNEL ROAD


TUNNEL ROAD


    
    


    
   H


ILL
ER


 D
RI


VE
    


    
    


   H
ILL


ER
 D


RI
VE


FIGURE IV.D-1


SOURCE:  GOOGLE MAPS; LSA ASSOCIATES, INC., 2007.
I:\BES0702 bentley school\figures\Fig_IVD1.ai  (10/15/08)


Bentley School Major Conditional Use Permit EIR
Noise Monitoring Locations







L S A  A S S O C I A T E S ,  I N C .  B E N T L E Y  S C H O O L  M A J O R  C O N D I T I O N A L  U S E  P E R M I T  E I R  
O C T O B E R  2 0 0 8  I V .  S E T T I N G ,  I M P A C T S  A N D  M I T I G A T I O N  M E A S U R E S  
 D .  N O I S E  


 


 


P:\BES0702 Bentley School\PRODUCTS\DEIR\Public\4d-Noise.doc (10/23/2008) PUBLIC REVIEW DRAFT 
 


129


 
Table IV.D-7: Short-Term Ambient Noise Monitoring Results, dBA 


Start 
Time Leq 


a Lmax 
b Lmin 


c Primary Noise Sources 
12:20 61.3 70.4 53.9 
12:45 67.2 85.1 51.3 


Students playing/yelling during lunch recess; birds; 
vehicular activity on driveway and roads; wind. 


a Leq represents the average of the sound energy occurring over the 20-minute time period. 
b Lmax is the highest instantaneous sound level measured during the 20-minute time period. 
c Lmin is the lowest instantaneous sound level measured during the 20-minute time period. 
Source: LSA Associates, Inc., December 2007. 
  
Table IV.D-8: Meteorological Conditions During Short-Term Monitoring 


Maximum  
Wind Speed (mph) 


Average  
Wind Speed (mph) 


Temperature  
(F) 


Relative  
Humidity (%) 


5.7 1.4 57.7 24 
Source: LSA Associates, Inc., December 2007. 
 
Table IV.D-9: Long-Term Ambient Noise Monitoring Results (December 11–13, 2007) 


Measurement Description dBA Time Period the Event Occurred 
Ldn Weighted 24 hour average 64.0 NA 
Leq 24 hour average 59.0 NA 
Lmax Highest recorded Lmax for 24 hour period 89.6 11:00 a.m. – 12:00 p.m., December 12 
Lmin Lowest recorded Lmin for 24 hour period 38.0 3:00 a.m. – 4:00 a.m., December 12 


Source: LSA Associates, Inc., December 2007. 


 


• Expose persons to or generate rail-related groundborne vibration in excess of standards 
established by the Federal Transit Administration (FTA).  


• Generate interior Ldn or CNEL greater than 45 dBA for multi-family dwellings, hotels, motels, 
dormitories and long-term care facilities (and may be extended by local legislative action to 
include single family dwellings) per California Noise Insulation Standards (CCR Part 2, Title 24).  


• Result in a 5 dBA permanent increase in ambient noise levels in the Project vicinity above levels 
existing without the Project.  


• Conflict with land use compatibility guidelines for all specified land uses for determination of 
acceptability of noise (Source: State of California, Governor’s Office of Planning and Research, 
General Plan Guidelines, 2003). 


• Be located within an airport land use plan and would expose people residing or working in the 
Project area to excessive noise levels. 


• Be located within the vicinity of a private airstrip, and would expose people residing or working 
in the Project area to excessive noise levels. 


 
b. Less-Than-Significant Noise Impacts. Less-than-significant impacts of the proposed Project 
are discussed below. 
 


(1) Construction Related Noise and Vibration. Implementation of the proposed Project 
would not include the construction of any new structures. Therefore, the proposed Project would not 
result in any construction-related noise or vibration impacts.  
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(2) Groundborne Noise and Vibration. The proposed Project, which includes enrollment 


and operational changes at Bentley School, would not generate any groundborne noise or vibration. In 
addition, the Project site does not contain any equipment or facilities that generate substantial levels 
of groundborne vibration or noise. The Project site is not located in the vicinity of railroad tracks and 
would not be exposed to railroad-related vibration. 
 


(3) Aircraft Related Noise. The proposed Project is located approximately 20 miles 
northeast of the San Francisco International Airport and approximately 10 miles northeast of the 
Oakland International Airport. The Project site is located beyond the 65 CNEL noise contours for 
either airport. There are no private airstrips in the Project site vicinity. Therefore, aircraft related 
noise impacts on the proposed Project would be considered less than significant. 
 


(4) Stationary and Operational Noise Sources. Stationary noise sources that would be 
associated with the Project include outdoor school activities such as recess and physical education 
classes, parking lot activities such as slamming car doors and talking, mechanical ventilation systems, 
and occasional delivery truck idling and unloading noise.  
 
These conclusions pertain to effects on the noise environment associated with all Project-related 
operations, including existing Project-related hours of operation during the school day, and occasional 
evening, weekend, and summer events. 
 
The proposed Project, which would legalize existing school enrollment and allow for an enrollment of 
up to 360 students, and associated operations, does not include the addition of any new mechanical 
systems. Existing buildings and systems have met the City’s building permitting requirements in 
regard to noise standards. The proposed Project would not be expected to substantially increase the 
number of deliveries to the school. Existing noise sources would continue to contribute to future 
cumulative ambient noise levels on the site, and would result in a less-than-significant impact on 
sensitive receptors in the Project vicinity. 
 
The operational noise levels of Bentley School, including those associated with the existing 
enrollment and operational characteristics that would be legalized as part of the Project, were 
documented by LSA Associates through short-term and long-term noise monitoring. The results are 
presented under the existing noise conditions discussion above. The short-term measurements were 
taken during a time period when on-site school-related noise levels were expected to be at or near 
their peak at a location near the property line of the closest off-site sensitive receptor to the school 
campus (the residential property located along the school’s eastern property boundary). The long-term 
measurements were taken to document the existing ambient noise levels in the Project site vicinity. 
With the attenuation of noise due to the additional 16 feet from the monitoring location to the nearest 
receiving property line, the highest measured 20-minute short-term noise levels would attenuate to 
approximately 63 dBA Leq. Based on the 48-hour long-term noise monitoring data, the calculated 
ambient noise level in the Project vicinity is 64 dBA Ldn. According to the Municipal Code 
performance standard 17.120.50, in the event the measured ambient noise level exceeds the 
applicable noise level standard, the stated applicable noise level shall be adjusted so as to equal the 
ambient noise level. As the measured short-term operational noise levels at the nearest receiving 
property line are below the existing ambient noise levels in the Project vicinity, they do not exceed 
the City’s noise performance standards. The slight increase from the existing enrollment of 352 
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students to the enrollment permitted with the Project (360 students) would not result in a perceptible 
increase in operational noise levels above existing operational noise levels. In addition, the City of 
Oakland’s Standard Conditions of Approval regarding noise control of ongoing operational noise 
impacts of a project would be implemented as part of the Project. Therefore, stationary and 
operational noises associated with implementation of the proposed Project are considered less than 
significant and no mitigation is required.  
 


(5) Vehicle Related Noise. The dominant noise source in the Project site vicinity consists of 
vehicular noise on surrounding roadways. The Project’s potential effects on future traffic noise levels 
were calculated using the Federal Highway Administration (FHWA) Highway Traffic Noise 
Prediction Model (RD-77-108). Both the existing plus Project and the cumulative conditions for year 
2030 with the Project were evaluated. Existing plus Project conditions represent a maximum student 
enrollment of 360 students.  
 
The resulting noise levels were weighted and summed over a 24-hour period in order to determine the 
Ldn values. The Ldn contours are derived through a series of computerized iterations to isolate the 60, 
65, and 70 dBA Ldn contours for traffic noise levels in the Project area. Table IV.D-10 lists the traffic 
noise levels for the existing plus Project conditions. Table IV.D-11 lists the traffic noise levels for the 
cumulative with the Project conditions for year 2030.  
 
 Table IV.D-10: Existing Traffic Noise Levels with the Project (360 Students) 


Roadway Segment 


Average 
Daily 
Trips 


Centerline 
to 70 dBA 


Ldn  
(feet) 


Centerline 
to 65 dBA 


Ldn  
(feet) 


Centerline 
to 60 dBA 


Ldn  
(feet) 


Ldn (dBA) 
50 Feet 
From 


Outermost 
Lane  


Hiller Drive - Tunnel Road to School Exit 8,200 < 50 a < 50    52 59.2 
Hiller Drive - School Exit to School Entrance 6,100 < 50 < 50 < 50 57.9 
Hiller Drive - School Entrance to Hill Court 4,200 < 50 < 50 < 50 56.3 
Hiller Drive - west of Hill Court 1,600 < 50 < 50 < 50 52.1 
Tunnel Road - Caldecott Lane to Vicente Road 22,900 < 50    80   172 67.0 
Tunnel Road - Vicente Road to Roble Road 22,900 < 50    80   172 67.0 


a Traffic noise within 50 feet of the roadway centerline requires site-specific analysis. 
Source: LSA Associates Inc., January 2008. 
 
Table IV.D-11: Cumulative (2030) Traffic Noise Levels with the Project (360 Students) 


Roadway Segment 


Average 
Daily 
Trips 


Centerline 
to 70 dBA 


Ldn  
(feet) 


Centerline 
to 65 dBA 


Ldn  
(feet) 


Centerline  
to 60 dBA 


Ldn  
(feet) 


Ldn (dBA) 
50 Feet 
From 


Outermost 
Lane  


Hiller Drive - Tunnel Road to School Exit 8,400 < 50 < 50    53 59.3 
Hiller Drive - School Exit to School Entrance 6,300 < 50 < 50 < 50 58.0 
Hiller Drive - School Entrance to Hill Court 4,400 < 50 < 50 < 50 56.5 
Hiller Drive - west of Hill Court 1,700 < 50 < 50 < 50 52.3 
Tunnel Road - Caldecott Lane to Vicente Road 32,500 < 50   101   217 68.6 
Tunnel Road - Vicente Road to Roble Road 32,500 < 50   101   217 68.6 


Source: LSA Associates Inc., January 2008. 
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While the proposed Project does not include new construction, it does include approval of expanded 
use of the existing land use, and as such must be consistent with the City’s land use compatibility 
standards. According to the City’s land use compatibility standards for proposed development, 
environments with noise levels less than 60 dBA Ldn are considered normally acceptable for new 
school development. Traffic noise levels along Hiller Drive range up to 59.3 dBA Ldn at a distance of 
50 feet from the centerline of the outermost travel lane. Due to distance attenuation, these noise levels 
would be reduced to approximately 52 dBA Ldn at the nearest sensitive receptor area on the school 
campus. Traffic noise levels along Tunnel Road range up to 68.6 dBA Ldn at a distance of 50 feet 
from the centerline of the outermost travel lane. Due to distance attenuation, these noise levels would 
be reduced to approximately 59.7 dBA Ldn at the nearest outdoor activity area on the school campus. 
These noise levels are therefore within the City’s normally acceptable range for new school 
development. Consequently, traffic noise sources would be considered less than significant and no 
mitigation would be required. 
 


(6) Project-Related Noise Increases. Since the student enrollment under existing conditions 
(352 students) exceeds the legally permitted baseline enrollment of 200 students, baseline noise level 
measurements could not be captured. However, the Project’s operational noise impact on ambient 
noise levels in the Project vicinity can still be determined through qualitative analysis.  
 
The stationary or operational activities that have increased with implementation of the proposed 
Project over baseline conditions include outdoor school activities such as recess and physical 
education classes, and activities associated with the extended hours of operation, as well as increased 
parking lot activities such as slamming car doors and talking. As mentioned previously, the proposed 
Project does not include the addition of any new mechanical systems, nor has the proposed Project 
substantially increased the number of deliveries to the school.  
 
A comparison of operational noise levels of baseline conditions (a student enrollment of 200 students) 
to existing conditions with the Project (an enrollment of up to 360 students) shows the Project has 
resulted in an increased number of students using outdoor activity areas. In acoustics, every doubling 
of an equal sound energy results in a 3 dBA increase in combined noise level (as noted in the setting 
section, 3 dBA represents the lowest noise increase that is audible by humans outside of a laboratory 
environment). The Project enrollment level does not represent a doubling of the student body 
compared to the baseline condition. Therefore, even assuming the worst case of all 360 students 
playing on the outdoor activity areas at the same time, their combined noise level would not result in 
even a 3 dBA permanent increase in ambient noise levels compared to the noise generated by the 
baseline condition of 200 students playing in the outdoor activity areas at the same time. This noise 
increase does not exceed the City’s established significance criterion of a 5 dBA permanent increase 
in ambient noise levels in the Project vicinity above levels existing without the Project. Therefore, 
increased noise levels due to increased student enrollment would be considered a less-than-significant 
impact. 
 
Similarly, although Project implementation has resulted in increased use of the parking areas and 
driveways by staff and parents, these activities have not doubled compared to baseline conditions and 
have therefore resulted in a less-than-perceptible increase (less than 3 dBA) in ambient noise levels in 
the Project vicinity. This is less than the City’s significance criterion of a 5 dBA or greater increase 
and would therefore be considered a less-than-significant impact.  
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Project implementation has also resulted in an increase in vehicular trips to the school site. However, 
the Project-related average daily trips would represent a less than 50 percent increase compared to 
baseline conditions. Even more importantly, these average daily trips have not doubled the vehicular 
volume on roadway segments in the Project vicinity. Therefore, the noise increase on roadways 
around the Project site associated with increased vehicle trips to the school is less-than-perceptible 
(less than 3 dBA) and would be considered a less-than-significant impact. 
 
c. Significant Noise Impacts. Implementation of the proposed Project would not result any 
significant noise- or vibration-related impacts on sensitive receptors in the Project vicinity. 
 
d. Cumulative Noise Impacts. The geographic area considered for the cumulative noise analysis 
includes the area in close proximity to the Project site, generally the area shown in Figure III-1. The 
cumulative analysis considers longer-term operational and traffic-related noise and shorter-term 
construction-related noise of other proposed projects in the Project vicinity.  
 
Longer-term noise from cumulative development (including past, existing, approved, pending, and 
reasonably foreseeable future development) in the area would primarily occur from motor vehicle 
traffic. Cumulative traffic noise levels in the Project area for the year 2030 were estimated using 
traffic data provided by Dowling Associates, Inc., and are presented in Table IV.D-11. As shown in 
the table and as discussed under the vehicle noise impacts discussion above, cumulative traffic noise 
levels in the Project vicinity for the year 2030 would attenuate with distance from the source so that 
traffic noise levels at the nearest outdoor sensitive receptor areas on the school campus would be 
within the City’s normally acceptable range for new school development.  
 
The cumulative noise analysis must also consider other projects in the vicinity that could generate 
significant noise levels around sensitive receptors. Proposed construction projects in the Project 
vicinity include the planned construction of the fourth bore of the Caldecott Tunnel. However, due to 
terrain features and distance attenuation, construction noise related to this planned project would not 
result in a significant cumulative noise impact on the proposed Project. It is also likely that a small 
number of single-family construction projects and expansions would occur in the Project vicinity in 
the next several years.  
 
Two types of temporary noise impacts would occur during the demolition and construction phases for 
construction projects in the Project vicinity, including the planned construction of the fourth bore of 
the Caldecott Tunnel, and any single-family residential construction projects. The first is the increase 
in traffic flow on local streets associated with the transport of workers, equipment, and materials to 
and from the project sites. Although these future projects may result in increases in traffic volumes on 
roadway segments in the Project vicinity (such as along Tunnel Road), these increases would be 
expected to be minimal and would result in a less-than-significant impact on sensitive receptors in the 
vicinity (including receptors at Bentley School). According to the Final Environmental Assessment 
and Environmental Impact Report prepared for the Caldecott project, access to the project 
construction zone would primarily be via SR 24, Fish Ranch Road, and Old Tunnel Road, and thus 
construction vehicles would not expose Bentley School to high noise levels.2    


                                                      
2 U.S. Department of Transportation, Federal Highway Administration, and California Department of Transportation, 


2007. Final Environmental Assessment/Environmental Impact Report. August.  
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For construction projects in the Project vicinity, including the planned construction of the fourth bore 
of the Caldecott Tunnel, and any single-family residential construction projects, the second type of 
temporary noise impact is related to the noise generated by heavy construction equipment. 
Demolition and site preparation phases are typically the loudest phases of construction due to the 
types of equipment used. The worst case combined noise level during this phase of construction 
would be approximately 91 dBA Lmax at a distance of 50 feet from an active construction area. 
However, the impacts from construction noise at such sites would be reduced to less-than-significant 
levels with implementation of the City’s Standard and Uniformly Applied Conditions of Approval for 
construction noise. Compliance with the conditions of approval applicable to construction hours of 
operation, noise control, noise complaint procedures, and pile driving and other extreme noise 
generators, would ensure that planned projects in the Project vicinity comply with the City’s Noise 
Ordinance. As the City’s Standard and Uniformly Applied Conditions of Approval would be included 
as part of this and other planned projects, the associated cumulative impact would be considered less-
than-significant. According to the Final Environmental Assessment and Environmental Impact Report 
prepared for the Caldecott project, noise levels immediately surrounding the staging area (which 
would be located over ¼-mile from Bentley School) would be 3 dBA Leq or less, and would not be 
perceptible at Bentley School.3 
 
Finally, while aircraft operations at nearby airports are expected to increase over time, due to the 
distance of the Project site from the nearest airports, no cumulative aircraft-related noise impacts 
would occur at noise sensitive receptors at Bentley School. 


                                                      
3 U.S. Department of Transportation, Federal Highway Administration, and California Department of Transportation, 


2007. Final Environmental Assessment/Environmental Impact Report. August.  
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E. HAZARDS 
This section evaluates potential threats to public safety from seismic and fire hazards that could result 
from implementation of the new Bentley School Major CUP. This section does not analyze hazardous 
materials because the Project would legalize existing enrollment and operational characteristics at 
Bentley School, which would not involve the use of or exposure to potentially toxic materials. The 
Project site is located in the City of Oakland’s Wildfire Prevention and Assessment District, is in a 
hillside residential area of the East Bay Hills that has historically been susceptible to wildfire risks, 
and was almost completely burned down during the 1991 Oakland Hills Fire. In addition, the 
southern buildings on the Project site are located approximately 225 feet north of the active Hayward 
Fault. As such, this section focuses primarily on the issue of emergency evacuation during seismic 
and fire emergencies.  
  
While the proposed Major CUP would not result in the construction of new structures, it would 
legalize an intensity of on-site land uses (i.e., student enrollment) that is greater than permitted under 
the 1969 Major CUP. This section evaluates potential threats to public safety from hazards that could 
result from implementation of the new Major CUP. Significance criteria are used to evaluate potential 
impacts related to earthquakes, wildfires, and potential interference with evacuation plans.  
 
1. Setting 
The following section describes existing seismic and fire hazard conditions and relevant regulatory 
documents, local policies and actions found in the Oakland General Plan Safety Element, and existing 
emergency evacuation plans applicable to the Project site and surrounding areas. The Fire Hazards 
and Geological Hazards sections of the Oakland General Plan Safety Element were used as back-
ground documents for the following subsections.1  
 
a. Seismic Conditions. The following section describes seismic conditions in and around the 
Project site. 


 
(1) Regional Seismicity. The entire San Francisco Bay Area is located within the San 


Andreas fault zone (SAFZ), a complex network of active faults forming the boundary between the 
North American and Pacific lithospheric plates. Movement of the plates, relative to one another, 
results in the accumulation of strain along the faults, which is released during earthquakes. Numerous 
moderate to strong historic earthquakes have been generated in northern California by the SAFZ. The 
level of active seismicity has resulted in classification of the area as seismic risk Zone 4 (the highest 
risk category) in the California Building Code. The SAFZ includes numerous faults found by the 
California Geological Survey under the Alquist-Priolo Earthquake Fault Zoning Act (A-PEFZA) to 
be “active” (i.e., to have evidence of fault rupture in the past 11,000 years). Active regional faults are 
shown on Figure IV.E-1. The southern buildings on the Project site are located approximately 225 
feet north of the Hayward Fault, 22 miles east of the San Andreas Fault, 18 miles west of the Concord 
Fault, and 20 miles north of the Calaveras fault zone.  
 
The U.S. Geological Survey’s Working Group on California Earthquake Probabilities estimated that 
there is a 62 percent probability that one earthquake with a 6.7 or greater magnitude will occur in the 
San Francisco Bay Area between 2002 and 2031. The probability of a magnitude 6.7 or greater  


                                                      
1 Oakland, City of, 2004. General Plan, Safety Element. November. 
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earthquake occurring along individual faults was estimated to be 27 percent along the Hayward Fault, 
21 percent along the San Andreas fault, and 11 percent along the Calaveras fault. In addition, there is 
a cumulative 14 percent chance of an occurrence of a background event (i.e., an earthquake source, 
either mapped or undiscovered). When predictions are expanded to 100 years, it is estimated that 
about three magnitude 6.7 or greater earthquakes could occur during that time. Thus the probability of 
at least one magnitude 6.7 or greater earthquake rises to the near certainty of about 96 percent when 
calculated for a 100-year span.2 
 
In addition, previous evaluations by the U.S. Geological Service (USGS) and the State Geologist have 
indicated that the maximum credible earthquake produced by the Hayward, San Andreas, and 
Calaveras faults would have magnitudes of 7.5, 8.4, and 7.3 respectively. The presence of these three 
faults within 20 miles of Oakland creates a high cumulative probability of a future local earthquake. 
Of these three faults, the Hayward Fault poses the most serious threat to the East Bay Hills, due to the 
intensity of land uses near the fault zone, and the long interval since the last major earthquake along 
the fault line.  
 


(2) Site-Specific Seismicity. The Project site is located within an Alquist-Priolo earthquake 
fault zone, which runs along both sides of the Hayward Fault through the Oakland hills. The Alquist-
Priolo Earthquake Fault Zoning Act is described below, in the discussion of the regulatory framework 
governing hazards and public safety. The Hayward Fault is located just south of Tunnel Road, and is 
approximately 225 feet south of the Project site. Due to its close proximity to the Project site, there is 
a potential for fault rupture to affect the site. Surface rupture occurs when the ground surface is 
broken due to fault movement during an earthquake. The location of surface rupture can generally be 
assumed to be along an active or potentially active major fault trace.  
 
The U.S. Geological Survey and the Association of Bay Area Governments (ABAG) have categor-
ized the area surrounding the Project site as having a shaking severity level of VIII, meaning that 
ground shaking during an earthquake on the Hayward Fault would be very strong.3 Generally, areas 
with this shaking severity level are near major active faults and will, on average, experience stronger 
earthquake shaking more frequently than other sites. This degree of shaking can cause damage to 
even strong, modern buildings.  
 
The Project site is not located within a California Department of Conservation Seismic Hazard Zone 
for liquefaction as defined by the Seismic Hazards Mapping Act,4 and it is rated as a very low risk 
liquefaction hazard area by ABAG studies.5 Similarly, liquefaction-induced lateral spreading would 
not be expected to damage development on the site. However, the area surrounding the site has been 
identified as a Landslide Zone because of the occurrence of previous earthquake-induced landslides, 
and because local topographic, geological, geotechnical, and subsurface water conditions indicate a 
potential for permanent ground displacement. Therefore, the Project site is susceptible to slope 
instability, though landslides are not expected to produce a large-scale disaster in the area.  


                                                      
2 Working Group on California Earthquake Probabilities (Working Group), 2003. Earthquake Probabilities in the 


San Francisco Bay Region:  2002 to 2031, USGS Open File Report 03-214. 
3 Association of Bay Area Governments (ABAG), 2003. Earthquake Program, Hazards Maps: Earthquake Shaking 


Potential.  
4 California Department of Conservation, 2002. East Bay Seismic Hazard Zone Maps. August 14.  
5 Association of Bay Area Governments (ABAG), 2001. Earthquake Program, Liquefaction Hazard Map.  
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(3) Regulatory Framework. The following section describes the existing regulatory 
framework guiding development in areas in California that are expected to experience seismic 
activity.  
 


Alquist-Priolo Earthquake Fault Zoning Act. The Alquist-Priolo Earthquake Fault Zoning 
Act requires the delineation of zones along active fault lines in California. The act requires the State 
Geologist to establish regulatory zones known as “earthquake fault zones” around the surface traces 
of potentially or recently active faults and to prepare and distribute maps of these zones. Cities and 
counties are required to withhold approval of most kinds of development projects in these zones until 
an investigation is conducted that is able to determine the precise location of active-fault traces and 
assess the hazard of surface fault rupture in the area. The purpose of the act is to regulate develop-
ment on or near fault traces to reduce the hazard of fault rupture and to prohibit the location of most 
structures for human occupancy across these traces. The Project site is located in an earthquake fault 
zone that runs on both sides of the Hayward Fault through the Oakland hills.   


 
Seismic Hazards Mapping Act. The Seismic Hazards Mapping Act was passed in 1990, and is 


similar to the Alquist-Priolo Act, except that it addresses more earthquake hazards than just fault 
rupture. The act was developed to protect the public from the effects of strong ground shaking, 
including liquefaction, landslides, and from other hazards caused by earthquakes. The act requires the 
State Geologist to delineate various seismic hazard zones and requires cities, counties, and other local 
permitting agencies to regulate development within these zones. Geotechnical investigations must be 
conducted for sites within a Seismic Hazard Zone prior to any development, and appropriate miti-
gation measures must be incorporated into the project design. The Project site is located in a 
Landslide Hazard Zone, and as such is susceptible to slope instability.  


 
California Building Code. Title 24, Part 2 of the California Building Code establishes general 


standards for the design and construction of buildings, including provisions for seismic design. The 
building code adopted by the City of Oakland requires extensive geotechnical analysis and engi-
neering for structures located within seismic zones. The Project is located in Zone 4, as is much of 
western California. Of the four seismic zones, areas in Zone 4 are expected to experience the greatest 
effects from earthquake ground shaking and therefore have the most stringent requirements for 
seismic design. The proposed Project does not include any plans for physical changes to the site. For 
the purposes of this environmental review, it is assumed that the school and the City of Oakland 
complied with all structural building code requirements when the existing buildings were constructed.   


 
Other State Laws and Regulations. California has passed numerous laws regulating land use 


development and building construction with regard to seismic and other geologic hazards. The Field 
Act, enacted in 1933, sets strict earthquake-resistant requirements for new public schools, while 
amendments to the act require the replacement or retrofitting of pre-existing public schools. The 
Private Schools Building Safety Act of 1986 establishes earthquake resistant requirements for private 
schools, and by doing so, seeks to provide a level of earthquake safety to private school students 
similar to what was granted to public school students under the Field Act.  
 
b. Fire Hazard Conditions. The Project site is located in an area susceptible to fires, due in part 
to the vegetation on the hills, which ranges from densely wooded forests to open grasslands, creating 
virtually an entire landscape that is vulnerable to fires. In particular, the area’s steep and rugged 
terrain and the abundance of non-native, non-fire resistant vegetation, such as Monterey pine and 
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eucalyptus, contributes to the area’s high fire hazard risk. While the area is prone to fires, the severity 
of Oakland’s wildfire hazard comes from the presence of residential neighborhoods amidst large 
vegetated areas. This condition is referred to as the urban/wildland interface. Contributing to the 
hazard in the Oakland/Berkeley Hills is the narrowness of local roads and potential for congestion 
along evacuation and access routes for emergency vehicles. The California Department of Forestry 
and Fire Protection has rated scattered parts of the Oakland Hills, including the area surrounding the 
school site, as having fire threats of “high” and “very high.” The Oakland Hills Fire of 1991 is 
described in further detail in the subsequent subsection.  
 


(1)   1991 Oakland Hills Fire. The first stage of what was to become the Oakland Hills Fire 
started on Saturday, October 19, 1991 near the ridgeline of Wildcat Canyon. The fire initially 
consumed 5 acres before it was extinguished by the Oakland Fire Department (OFD). On Sunday 
morning, October 20, firefighters returned to the burn area to “mop up” hot spots. From 10:40 a.m. to 
10:57 a.m., the 17 mile per hour (mph) hot Diablo winds increased dramatically, to gusts of 25 mph, 
which re-ignited hot spots and caused the fire to spread rapidly and to create two distinctive fire 
fronts. By 11:33 a.m., the Incident Commander reported that the fire was totally out of control and 
was moving on multiple fronts. The fire was able to spread so quickly due to several factors, 
including sudden Diablo winds, the hot dry weather, an abundance of natural fuels resulting from a 5-
year drought, presence of wood shingle roofs, and the steep terrain of the area. By 12:00 p.m., 
approximately 40 percent of the total area affected by the fire had been burned, the fire had consumed 
790 structures (igniting a home every 11 seconds), and most of the 25 fatalities had occurred.  
 
Many of the deaths resulted from the rapid spread of the fire, which trapped residents in their cars on 
the narrow winding streets, as they were trying to flee the fire. Eleven of the victims, including an 
Oakland police officer, died in traffic jams on Charing Cross Road, northeast of Bentley School. 
Eight other victims died on other narrow streets in the same area. The other six mortalities were 
residents who were disabled or unable to evacuate due to age factors.6  In addition, the traffic jams on 
the streets in the area also delayed firefighting efforts. As residents evacuated, the neighborhood 
streets became jammed with cars and, as the fire progressed, many residents abandoned their cars and 
fled by foot, resulting in blocked roadways. These traffic issues hampered firefighting efforts as 
engines tried to enter the area on these same streets to reach the fire.  
 
While traffic congestion on the narrow, winding roads was problematic, there were other larger 
factors that hampered firefighting efforts. One issue involved a lack of communication on the fire 
front. The OFD requested mutual aid assistance from numerous fire departments, and as a result, 74 
type-one strike teams, with five engines each, and aircraft from hundreds of miles away responded. 
Radio communication between the different fire units was difficult, if not impossible, because the 
radio system overloaded when too many units attempted to use one channel. At the same time, there 
were too few mutual aid channels available and the steep, hilly terrain interfered with radio signals.7  


In addition to communication issues, the firefighting effort ran into difficulties obtaining an adequate 
water supply. The water supply became limited when supply tanks and reservoirs emptied quickly 


                                                      
6 California State University, Long Beach. 1991 Oakland-Berkeley Firestorm.  


Website: www.csulb.edu/~djeffrey/hazards/ Accessed January 16, 2008 
7 Parker, Donald, 1992. Museum of San Francisco, The Oakland Hills Fire: An Overview.  


Website: www.sfmuseum.org/oakfire/overview.html Accessed January 16, 2008 
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due to fire suppression efforts and water flowing freely in destroyed homes. At the same time, tanks 
and reservoirs were unable to be refilled due to electrical failure caused by the fire. To make matters 
worse, mutual aid fire companies were unable to connect to Oakland’s fire hydrants because, at the 
time, Oakland fire units utilized a different sized coupling than all of the other fire units.8   
 
After three days of uncontrolled burning, the Oakland Hills Fire resulted in a total of 25 deaths, 150 
injuries, the destruction of over 2,000 single family homes and 433 apartment units, and the burning 
of over 1,500 acres of land in the Oakland and Berkeley Hills. The estimated monetary fire loss 
totaled over $1.5 billion. Bentley School was burned during the fire, and only the administration 
building (the original Hiller residence) survived the fire. Because the fire occurred on a weekend, no 
students were on the campus when the fire occurred. After the fire, the City of Oakland Wildfire 
Prevention Assessment District and the Oakland Standard Emergency Management System were both 
instituted by the City to deal with some of the major issues that led to the fire and inhibited adequate 
emergency response, both of which are discussed in greater detail below.  
 


(2)   Regulatory Framework. The following section describes the existing regulatory 
framework related to fire hazards in the greater Oakland area, highlighting those regulations that are 
applicable to the Project site.  
 
 California Public Resources Code. State of California regulations pertaining to wildfire 
prevention are found in sections 4251-4290, 4291-4299, and 4421-4446 of the California Public 
Resources Code. Sections 4251-4290 regulate activities in areas deemed by the State to be “hazardous 
fire areas.”9 Generally, a hazardous fire area is any land covered by grass, grain, brush, or forest that 
is so inaccessible that a fire there would be unusually difficult to suppress. The Board of Forestry and 
Fire Protection is responsible for designating hazardous fire areas. Due to the readily accessible paved 
roads leading to the site, the area is not considered a hazardous fire area and is not subject to any of 
those regulations. Sections 4291-4299 extend defensible space clearance from 30 feet to 100 feet 
around homes and other structures located in State Responsibility Areas (SRA). 10 Since the site is not 
located in a SRA, the school is only required to create and maintain defensible space of 30 feet 
around structures. Sections 4421-4446 prohibit certain activities, such as setting fire to any flammable 
material and allowing a fire to become uncontrolled. Legalizing the existing student enrollment and 
hours of operation would not affect the ability of the school to comply with applicable Public 
Resource Code wildfire regulations.  
 
 California Fire Code (CFC). The CFC includes building standards related to fire safety. The 
CFC is based on the Uniform Fire Code (UCF), which is a model code adopted at the national level. 
However, unlike the UCF, the CFC carries the weight of law. Topics addressed in the code include 
regulations involving sprinkler systems, fire alarm systems, access by fire equipment, fire hydrants, 
and many other general and specialized fire safety requirements for new and existing buildings and 
premises. These State-wide fire safety standards also require public assembly buildings, such as 
schools, to have built-in protections, including automatic smoke detection and fire-extinguishing 
systems, fire-resistant materials, and internal communication systems. The Major CUP would legalize 
the existing uses on an operational school site that was required to comply with CFC regulations at 
                                                      


8 Ibid.  
9 California Public Resource Code Section 4251-4290.  
10 California Public Resource Code Section 4291.  
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the time of construction. The proposed Project would not be subject to these fire safety requirements 
because the Project would not result in new construction.  
 
 California Department of Forestry and Fire Protection (CDF). The primary responsibility 
of the CDF is to prevent and suppress fires in SRAs, which comprise more than 31 million acres of 
non-federal wildlands in California. In addition, the CDF provides emergency services to local 
governments in Local Responsibility Areas (LRAs). In total, the CDF has a force of nearly 4,000 full-
time fire professionals, operates 806 fire stations, and 1,095 fire engines.11  While a large part of 
eastern Alameda County, along with portions of the Oakland Hills, is located in an SRA, the area 
surrounding Bentley School is currently classified as unincorporated and would not be automatically 
served by the CDF. However, even though the site is not located in a SRA or LRA, the CDF is still 
required by law to respond to and abate uncontrolled fires that threaten to destroy life, property, or 
natural resources outside of SRAs. 
 
One division of CDF is the Office of the State Fire Marshall (OSFM). The OSFM provides State-
wide guidance on fire prevention in wildland areas, reviews plans and inspects construction activities 
for all State-owned and State-occupied facilities, and regulates intrastate hazardous liquid pipelines. 
CDF, in conjunction with the OSFM, enforces most of California’s fire-related laws, including the 
regulations found in the California Public Resources Code. 
 
 Oakland Municipal Code. The City of Oakland Municipal Code’s fire protection standards for 
construction are based on Title 24 of the California Code of Regulations, and specifically on the 
California Building Code and the California Fire Code. Oakland amended these standards to reflect 
local conditions. One amendment relevant to the Bentley School site is a chapter that puts in place 
special construction requirements on structures located in the following areas: fire hazard zones; the 
area damaged by the 1991 Oakland Hills Fire; and areas covered by the North Oakland Hill Area 
Specific Plan. The Project site is located in a fire hazard zone and in the area damaged by the 1991 
Oakland Hills Fire. The code requires any future construction on the site to include fire-resistant walls 
and roofs, separation of buildings to minimize potential fire spread, and automatic fire-extinguishing 
systems. As previously discussed, the proposed Project would not result in any new construction and 
as such, would not be subject to these requirements of the Municipal Code.  
 
Section 16.28.040 of the Oakland Municipal Code includes provisions addressing street width, 
grading requirements, and street design in hillside subdivisions. In these areas, dedicated widths of all 
streets, excluding arterial and collector streets, must be at least 40 feet, with paved roadway widths of 
at least 30 feet (if there is lot frontage on both sides of the street).12 Various sections of the code also 
require the use of fire-resistant construction and smoke detectors along with adequate fire-
extinguishing systems or equipment. The Building Services Division of the City’s Community and 
Economic Development Agency (CEDA) is responsible for enforcing the City codes when reviewing 
construction projects submitted for official approval. Since the Project analyzed in this EIR does not 
include any plans for future construction, these regulations and requirements would not apply to the 
proposed Project.   
 


                                                      
11 California Department of Forestry and Fire Protection. CDF Fire and Emergency Response Fact Sheet. Website: 


www.fire.ca.gov/about_content/downloads/FireandEmergencyResponse2006.pdf 
12 Oakland, City of, 2004. General Plan, Safety Element. November.  
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 City of Oakland Wildfire Prevention Assessment District (WPAD). The WPAD was first 
enacted by the Oakland City Council following the 1991 Oakland Hills Fire, but was terminated in 
1997 due to a lack of funding. However, in 2003, the voters reinstated the District because of 
continued wildfire threats in the area. The WPAD’s primary goal is to systematically reduce and 
manage vegetative fuel loads to significantly diminish the risk of future major fires, so as to create 
defensible space around development and fire-resistant communities.13 The WPAD boundaries run 
from the Berkeley border on the north to the San Leandro border to the south, and from the Contra 
Costa border on the east to slightly beyond Highways 13 and 580 to the west. In total, the WPAD 
encompasses 18.5 square miles (11,840 acres), and contains 54,000 residents, 22,000 homes, 30 
schools, 20 churches, 200 businesses, and 57 parks within its jurisdiction.14   
 
The WPAD attempts to reduce wildfire hazards by meeting code requirements set forth in the 
California Fire Code, the Public Resources Code, and the Oakland Municipal Code, while at the same 
time maintaining a balance between public safety and ecosystem health. All developed lots in the 
WPAD must meet the following compliance standards year round: a 30-foot minimum defensible 
space around all buildings; a 10-foot minimum clearance next to the roadside; removal of all portions 
of trees within 10 feet of chimneys; removal of all plant debris from roofs and gutters; removal of all 
tree limbs within 6 feet of the ground (so as not to create fuel “ladders”); removal of all dead and 
dying vegetation from property; and the proper maintenance and irrigation of all landscaping.15 
Between 2004 and 2005, all developed and vacant properties were inspected for compliance, and 94 
percent compliance was achieved by the end of the fire season. During the same time period, 50 linear 
miles of roadway were treated for fuel reduction and goats cleared hazardous fuels on over 400 acres 
of grassland.16 The Project site is located in the WPAD and is required to meet the terms of the 
compliance standards previously listed. However, legalizing current enrollment and hours of 
operation would not interfere with compliance with WPAD standards. 
 
c. Emergency Response and Evacuation Plans. The exposure of residential populations to fire 
hazards is one of the chief issues in the Project area. The following section summarizes existing 
emergency response and evacuation plans in the vicinity of the school.  
 


(1) City of Oakland. During the 1991 Oakland Hills Fire, limited accessibility complicated 
emergency response and evacuation. Many of the streets in the hills are narrow and winding, and 
during the evacuation, many roads in the immediate and surrounding areas became clogged with 
residents trying to leave as emergency personnel attempted to enter the area to reach the fire. After 
the fire, the City of Oakland and City of Berkeley developed a list of strategies for fire preparedness, 
including two primary recommendations regarding emergency access and evacuation procedures. The 
two main recommendations were “to set and enforce minimum unobstructed street widths” (to be 
implemented by street widening and parking restrictions) and “to designate and sign evacuation and 
emergency-response routes.”17 While the cities have designated evacuation routes, they have not fully 


                                                      
13 Oakland, City of, 2006. Oakland Fire Department, Fire Prevention Bureau, Annual Vegetation Management Plan 


for the Wildfire Prevention Assessment District. April 6.  
14 Ibid. 
15 Ibid.  
16 Ibid.  
17 Oakland, City of, 2004. General Plan, Safety Element. November. pp 66. 
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implemented the minimum and unobstructed street widths standard or the emergency evacuation and 
response routes signage standard. Evacuation routes for the City of Oakland are presented in the 
General Plan Safety Element as part of the overall emergency plan for the City of Oakland.18 The 
closest designated evacuation route to the Project site is Highway 13. In addition, there is an 
emergency siren located near the intersection of Highway 13, Caldecott Road, and Hiller Drive.19 
 
Another recommendation that emerged following the 1991 fire was to provide additional pathways in 
the hills. The City found that off-street walkways can provide an important alternative to roadway 
evacuation routes, particularly in hilly areas where street access is limited and indirect. According to 
the city’s Pedestrian Master Plan, there are approximately 200 walkways and 200 undeveloped rights-
of-way that are potential sites for additional walkways. The recommendation to provide additional 
pathways has remained largely unimplemented.20 
 
The City of Oakland Fire Department (OFD) is the agency with the primary responsibility for 
preventing and suppressing fires in Oakland. In addition to fighting accidental and intentional fires, 
the OFD is responsible for conducting fire-safety inspections of buildings and businesses, issuing 
public warnings during times of high fire danger, conducting vegetation management inspections, and 
teaching basic fire safety and fire prevention practices to school children. The OFD has no formal 
evacuation plans for the area surrounding the Project site. 
 
The Oakland Office of Emergency Services (OES) is a division of the Oakland Fire Department. 
Among many other functions, Oakland OES serves as the certified unified program agency (CUPA) 
for the City, enforcing federal, State, and local legislation related to hazardous materials. In addition, 
the OES operates the City’s Emergency Operations Center (EOC). The EOC provides centralized 
emergency management, coordinates operations with other government agencies, prepares situation 
and operational reports, receives and disseminates warning information, and provides emergency 
instructions to the public.21  
 
Another responsibility of the EOC is to routinely update the Oakland Standard Emergency Manage-
ment System (SEMS) emergency plan. In 1994, the California State Legislature enacted Standard 
Emergency Management System legislation (Government Code 8607), which came as a response to 
the issues encountered during the Oakland Hills Fire. SEMS is a framework for standardizing emer-
gency response procedures in California to facilitate the flow of information and resources among 
agencies in response to multi-jurisdictional emergencies. In addition, SEMS establishes standard 
operating procedures, terminology, chains of command, communication protocols, and equipment so 
that various agencies and jurisdictions, at different levels of government, can act as a single emer-
gency response entity. The City of Oakland adopted SEMS and Oakland OES prepared a SEMS 
emergency plan describing how City agencies would respond to declared emergencies. The plan 
covers five essential functional areas: management; operations, planning and intelligence; funding 
and administration; and logistics.  
 


                                                      
18 Oakland, City of, 2004. General Plan, Safety Element (Section 2, Public Safety Figure 2.1). November. 
19 Ibid.  
20 Oakland, City of, 2004. General Plan, Safety Element (Section 2, Public Safety). November. 
21 Ibid. 
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(2) Bentley School Emergency Management Plan. Bentley School has developed its own 
emergency preparedness plan, which includes guidelines for emergency situations, evacuation routes 
and procedures, and designated responsibilities.22 Bentley School has prepared for an emergency by 
ensuring that all faculty and staff are familiar with emergency procedures, trained in First Aid and 
CPR, trained in safety procedures, and aware of the location of emergency backpacks, fire 
extinguishers, and fire alarms. In addition, the school has ensured that every classroom has been 
made as earthquake safe as possible, and has a backpack containing supplies that would be taken with 
the class during an emergency evacuation. The school also maintains a store of emergency food, 
water, and medical supplies that would sustain 400 people at least three days.  
 
The school also frequently carries out emergency drills to prepare the students for a fire or earthquake 
emergency.23 During these drills, all classrooms are evacuated and students are led to designated 
gathering areas in the main parking lot (students line up by class). In the event of an actual 
emergency, search and rescue teams would sweep through the campus to ensure that no students are 
left behind.  
 
One key component of the emergency management plan is the use of the AlertNow system, which, in 
the event of an emergency, automatically sends a message created by the school to every contact 
phone number and email address provided by the families of enrolled students. If there are six 
unsuccessful attempts to reach a particular phone number or email address, AlertNow staff will 
contact the school immediately. In those circumstances, the school would revert to a traditional phone 
tree system to communicate messages to guardians. The AlertNow system is operated outside of 
California to allow for continued function during a State-wide emergency, and is tested once a year 
by Bentley School.  
 
In the event of a major earthquake, all students would be kept on campus and under strict super-
vision. The AlertNow system would be used to inform guardians when their children can be picked 
up. The system would be used to stagger pick-up times so that the campus is not overwhelmed with 
vehicles during an emergency, blocking ingress and egress routes. If the campus were to become 
unsafe due to a fire or other emergency, students would be evacuated on foot through the back side of 
campus along Tunnel Road, to avoid congestion on Hiller Drive. The school has agreements with the 
Claremont Hotel, for grades K-4, and with St. Clements’s Episcopal Church, for grades 5-8, to act as 
evacuation sites. The AltertNow system would instruct guardians to pick up students at the 
alternative pick-up locations and would emphasize that parents are not to go to the school.   
 
d. City of Oakland Policies. Relevant policies and conditions of approval from the City General 
Plan and Standard Conditions of Approval are described below.  
 


(1) City of Oakland General Plan. The City of Oakland General Plan Safety Element was 
updated in 2003 and contains sections dedicated to fire and geologic hazards in Oakland. The 
Geologic Hazards section of the Safety Element notes that earthquakes are the most pervasive safety 
hazard in Oakland because, unlike other hazards such as fires or floods, earthquakes are impossible to 
predict or contain. The Safety Element attempts to utilize certain tools, such as geotechnical studies, 
land use decisions, and adequate building codes, to reduce risks. Improved building design is 
                                                      


22 Bentley School, 2005. Traffic and Parking Handbook for Hiller Campus. September.  
23 Bentley School, 2006. Hiller Campus Emergency Management Plan.  
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emphasized over the restriction of new construction in certain areas. The Safety Element recommends 
many policies and actions that are not directly applicable to the proposed Project, and will not be 
discussed in further detail in this EIR.  
 
The Fire Hazards section examines three types of fires: wildfires; structural fires; and industrial fires. 
Wildfire dangers are the most relevant to the Project site because of the location of the school in a 
wildfire-prone zone. One reason the site is susceptible to wildland fires is because it is located in an 
area characterized by an urban/wildand interface. According to the Fire Hazards section of the Safety 
Element, these areas are especially hazardous because there is combination of residential population 
with large areas of combustible materials (including structures).24 Adding to the fire risk are the area’s 
steep and rugged terrain and the abundance of non-native (and flammable) vegetation, such as 
eucalyptus. The Fire Hazards section of the Safety Element includes the following policies and 
actions that are applicable to the Project site:  
• Policy PS-1: Maintain and enhance the City’s capacity to prepare for, mitigate, respond to and recover from 


disasters and emergencies.  


• Policy FI-1: Maintain and enhance the city’s capacity for emergency response, fire prevention and fire 
fighting. 


• Policy FI-2.5: Continue to conduct periodic fire-safety inspections of commercial, multi-family and 
institutional buildings.  


• Policy FI-3: Prioritize the reduction of wildfire hazards, with an emphasis on prevention.  


• Action FI-3.1: Carry out the programs funded by the Oakland Hills wildfire prevention assessment district, 
including fire-safety inspections of private properties, vegetation management practices, and education 
efforts.  


• Action FI-3.2: Consistent with the city’s pedestrian master plan, develop unused pedestrian rights-of-way 
in the Oakland Hills as walkways to serve as additional evacuation routes, and provide and maintain 
lighting facilities for new and existing walkways.  


 
Other relevant General Plan policies are discussed in Chapter V, Planning Policy.  
 


(2) Standard Conditions of Approval. The City’s Standard Conditions of Approval 
relevant to this impact topic are listed below for reference. The conditions of approval will be adopted 
as requirements of the proposed Project (if the Project is approved by the City) to help ensure that no 
significant impacts (for the applicable topic) occur. As a result, they are not listed as mitigation 
measures.  
 


COA 63: Vegetation Management Plan. Prior to issuance of a demolition, grading, and/or 
construction permit and ongoing. 
a) The project applicant shall submit a vegetation management plan to the Planning and Zoning 


Division and Fire Services Division that includes, if deemed appropriate, but not limited to, 
the following measures: 
i.  Removal of dead vegetation overhanging roof and chimney areas; 
ii.  Removal of leaves and needles from roofs; 


                                                      
24 Oakland, City of, 2004. General Plan, Safety Element, Chapter 2, Fire Hazards. November. 
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iii.  Planting and placement of fire-resistant plants around the house and phasing out 
flammable vegetation; 


iv.   Trimming back vegetation around windows; 
v.   Removal of flammable vegetation on hillside slopes greater than 20%; 
vi.   Pruning the lower branches of tall trees; 
vii.   Clearing out ground-level brush and debris; 
viii. Stacking woodpiles away from structures. 


 
b) The project applicant shall enter into a maintenance agreement with the City that ensures that 


landscaping will be maintained and adhere to measures listed above. 
 
2. Impacts 
This section analyzes the potential impacts related to public health and safety that could result from 
implementation the new Major CUP. This section begins with the criteria of significance, which 
establish thresholds for determining whether a project impact is significant. Potential public health 
and safety impacts from the proposed Project are then discussed.  
 
a. Thresholds of Significance. The proposed Project would have a significant impact if it would: 


• Impair implementation of or physically interfere with an adopted emergency response plan or 
emergency evacuation plan, 


• Expose people or structures to a significant risk of loss, injury, or death involving wildland fires, 
including where wildlands are adjacent to urbanized areas or where residences are intermixed 
with wildands. 


 
b. Less-than-Significant Hazards Impacts. Implementation of the proposed Project would result 
in the following less-than-significant impacts: 
 


(1) Interfere with an Adopted Emergency Response Plan.  The Project site is subject to 
emergency plans adopted by the City of Oakland, including the Oakland SEMS emergency plan. The 
plan primarily pertains to inter-jurisdictional coordination of emergency services. The legalization of 
existing land uses on the Project site would not interfere with the plan, including the ability of 
agencies to coordinate on providing an emergency response. As such, current enrollment and hours 
and days of operation have a less-than-significant impact on the Oakland SEMS emergency plan. The 
same finding would apply to a maximum enrollment of up to 360 students.  
 
The emergency response plan that is most applicable to the Project site is the Bentley School 
Emergency Management Plan. The plan is updated annually in order to address the most current 
conditions at the school. As such, the current plan has been designed for a student population of 360 
students. In the event of an earthquake or other emergency that would require students to stay on 
campus, the school has enough supplies to accommodate 400 individuals for 72 hours. In the event of 
a fire emergency, the school has designed its evacuation plan so that all 360 students would be led 
down the hill on foot through the back parking lot located along Tunnel Road. From there, the Lower 
School students would be taken to the Claremont Hotel and the Middle School students would go to 
St. Clement’s Church. The intent of this evacuation strategy is to lead the students to a safe location, 
while not contributing to anticipated vehicle congestion along the City’s emergency evacuation 
routes, through the redirection of the students on foot to two different locations. Since the established 
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emergency plan accounts for an enrollment of 360 students, the Project would not interfere with the 
Bentley School Emergency Management Plan.  
 
While the proposed Project would not interfere with any formally adopted emergency plans, the 
Oakland Fire Department has identified access to the Project site as a primary concern and has stated 
that the current enrollment could potentially cause problems associated with emergency vehicle 
access and evacuation of the area.25 One major issue is the close proximity of Bentley School to 
Kaiser School, which has a student population of 250. Problems associated with the existing 
enrollment and hours of operation at Bentley School are dependent on the time of day and of the year. 
The issue is most problematic during the late summer and in September and October, when fire 
dangers are the greatest.  
 
Under the new Major CUP, Bentley School would be permitted to operate after school child care until 
6:00 p.m. The current operating hours at Bentley School could potentially be problematic when the 
operating hours of Kaiser School are taken into account. Kaiser operates school-related activities, 
including after school classes and day care, until 6:00 p.m. every weeknight. Two schools, in close 
proximity, operating past standard school hours could potentially prove to be problematic in the event 
of an emergency that occurs later in the day. The extended hours of operation would extend the time 
frame in which the evacuation of a student population has the potential to negatively affect an area 
that historically has had problems with emergency evacuations and emergency vehicle access.  
 
One neighborhood concern is that if the existing conditions are legalized, too many non-emergency 
vehicles would come into the area to pick up students from the Project site, which would adversely 
affect residents, students from Kaiser School, and vehicles attempting to leave the area during an 
emergency. However, implementation of the Bentley School Emergency Management Plan would 
minimize the number of non-emergency vehicles that would access the site during an emergency. The 
plan would require school staff to evacuate students from the site through the back of campus onto 
Tunnel Road. This course of action has been planned for the express purpose of reducing vehicle 
congestion on Hiller Drive. As such, this evacuation strategy ensures that students and staff would 
evacuate the site on foot, and would not increase vehicle traffic to or from the site. In addition, the 
plan and the school’s transportation handbook clearly identify evacuation sites, and prohibit guardians 
from driving to the campus to pick up students during an emergency. Additionally, the school has 
instituted the AlertNow system in order to provide up-to-date emergency information to guardians. 
The school would use the system to provide guardians with evacuation and pick-up information, in 
order to more effectively stagger pick up times and reduce congestion. While the existing hours of 
operation and permitted enrollment marginally affect emergency egress and ingress in the vicinity of 
the Project site, this impact would be less than significant with the implementation of Bentley 
School’s emergency plan.  
 
In visits to the Project site, and discussions with City staff and service providers, parts of the school’s 
Emergency Management Plan have been identified that could be enhanced through clarified language 
or by actions on the part of the school. These recommendations for improvement, which are not 
required for the plan to be effective, nor to reduce impacts to less-than-significant levels, are listed 
below. These recommended measures are presented for consideration by decisionmakers. In addition, 


                                                      
25 Edwards, James, 2007. Deputy Chief Fire Prevention and Communications, Oakland Police Department. Written 


communication with LSA Associates, Inc. December.  







L S A  A S S O C I A T E S ,  I N C .  B E N T L E Y  S C H O O L  M A J O R  C O N D I T I O N A L  U S E  P E R M I T  E I R  
O C T O B E R  2 0 0 8  I V .  S E T T I N G ,  I M P A C T S  A N D  M I T I G A T I O N  M E A S U R E S  
 E .  H A Z A R D S  


 


P:\BES0702 Bentley School\PRODUCTS\DEIR\Admin #2\4e-Hazards.doc (06/09/08)PUBLIC REVIEW DRAFT  148


Recommended Measures TRANS-1 through TRANS-14, discussed in Section IV.B, are intended to 
reduce traffic congestion during peak periods, but would also indirectly address emergency access 
and evacuation.  
 
Recommended Measure HAZ-1: The school should consider the following measures:  


• In evacuation situations where students are required to walk along Tunnel Road towards the City 
of Berkeley, it is important to maintain a clear and safe route for pedestrian access. It has been 
reported that there is debris on the side of Tunnel Road (SR 13) adjacent to the school that could 
restrict pedestrian access. The school should coordinate with Caltrans to provide regular 
maintenance to ensure that a safe route is provided for pedestrians. 


• Language should be incorporated into the Emergency Management Plan advising guardians not to 
enter the school campus during a neighborhood evacuation so that traffic conflicts with drivers 
attempting to leave the area are avoided.  


 


• Language should be incorporated into the Emergency Management Plan notifying guardians that, 
in the event that an emergency requires a fire truck/ambulance to enter Hiller Drive, motorists 
accessing the school should comply with the California Vehicle Code and pull over to the right to 
yield a clear path for emergency vehicles. 


 
(2) Expose People or Structures to Fires. The proposed project would legalize existing 


student enrollment and allow for a maximum enrollment of 360 students, resulting in more students 
attending a school located in an area susceptible to wildfires, compared to the enrollment permitted 
under the 1969 Major CUP. At the same time, legalizing the current hours of operation at the school 
(and evening/weekend events) would extend the time in which students are exposed to fire hazards. 
However, the school complies with the WPAD vegetation management plans, which, in the event of a 
major wildfire, would reduce the chance the school would burn or that students and school staff would 
suffer harm as a result of fire hazards. In addition, the school has an established emergency 
evacuation plan and procedures that would lead the students on foot through the back entrance of the 
site to two pre-established evacuation sites. As such, the proposed Project would not increase the 
exposure of people or structures to significant risk of loss, injury, or death due to wildland fires.  
 
Bentley School was inspected by the Oakland Fire Department Fire Prevention Bureau on 
Wednesday, January 9, 2008 in response to a citizen complaint. The inspection identified numerous 
violations at the school, ranging from expired fire extinguishers, inadequate earthquake bracing for a 
water heater, exposed electrical wiring, and doors unable to open fully. These violations are due to 
negligence and/or poor maintenance on behalf of the school and not due to the number of students 
enrolled at the school. Therefore, the effects of fire code violations at the school are not a result of the 
Project and are not considered a CEQA issue.   
 
In addition, the inspection identified four classrooms that were overcrowded. The four classrooms 
were overcrowded by three to five students each. An enrollment of 360 students may have 
contributed to the overcrowding of these four classrooms, but is not the primary cause of the 
violation. Based on the fire inspection report, the school could accommodate a maximum enrollment 
of 500 students on any given day. Thus the school’s violation in regard to overcrowding primarily 
derives from inadequate organization of students in existing campus buildings, as opposed to a lack of 
sufficient space to ensure that overcrowding does not occur. Even if there is an inadequate number of 
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classrooms to accommodate existing students, existing school buildings that are underutilized could 
be retrofitted to provide additional classroom space (without resulting in significant environmental 
impacts). Therefore, the violations cited in the January 9, 2008 fire inspection report are not primarily 
a result of the student enrollment numbers at Bentley School and would not be considered significant 
environmental effects of the proposed Project. According to C. Avila, Fire Code Inspector, as of 
October 2008, the School has complied with all items listed in the Inspection Report. However, the 
Fire Department has not re-inspected the School to verify that an interior wall was removed to 
address classroom overcrowding.    
 
c. Significant Hazards Impacts. Implementation of the proposed Project would not result in 
significant hazards impacts.   
 
d. Cumulative Hazards Impacts. Implementation of the proposed Project and cumulative 
projects would incrementally increase the exposure of people and structures to earthquake and 
wildfire hazards. Planned and foreseeable projects in the vicinity of the Project site would be 
required to meet the requirements of Title 24, Part 2 of the California Building Code, sections 4251-
4290, 4291-4299, and 4421-4446 of the California Public Resources Code, the City of Oakland 
Municipal Code’s fire protection standards for construction, and any other applicable requirements, 
which would reduce the impact of earthquake and wildfire hazards. Evacuations from the Project site 
would be conducted in accordance with an evacuation plan, which was designed to accommodate 
360 students, and would not be expected to create substantial amounts of congestion that would 
impede neighborhood evacuation. The school’s evacuation protocol involves transferring students by 
foot to pre-arranged evacuation sites or retaining students on-campus until the threat has subsided. In 
addition, parents are prohibited from retrieving their children during an emergency until notified to 
do so by Bentley School. This protocol would minimize Project-related traffic on local roads during 
an emergency and would not substantially increase the neighborhood’s exposure to hazards. 
Implementation of the proposed Project would not contribute considerably to any cumulative hazards 
impacts. Therefore, cumulative hazards impacts are less than significant.  
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F. PUBLIC SERVICES  
This section analyzes the impacts of the Project, which would legalize existing enrollment and 
operational conditions at Bentley School (and allow for a maximum enrollment of up to 360 
students), on the following public services: police services, fire services, public schools, libraries, and 
parks and recreation. Service locations, capacities, and expansion possibilities are described, in 
addition to relevant regulations and service standards. The criteria used to determine whether the 
Project’s impacts on public services would be considered significant are summarized immediately 
below and listed prior to discussion of impact conclusions. The City of Oakland has established 
Standard and Conditions of Approval that apply to all proposed projects within the City. Those 
standards applicable to public services are mainly relevant to development projects. As the proposed 
Project would not include any new construction, these public services standards would not be 
applicable to the Project.   
 
The setting and impacts for each public service addressed in this section are evaluated separately. The 
impact analysis is based on the following criteria of significance: 
 
The proposed project would have a significant impact on public services and recreation if it would: 


• Result in substantial adverse physical impacts associated with the provision of new or physically 
altered government facilities or the need for new or physically altered governmental facilities, the 
construction of which could cause significant environmental impacts, in order to maintain 
acceptable service ratios, response times or other performance objectives for: 


o police services; 


o fire and emergency services; 


o schools; or 


o other public facilities. 


• Increase the use of existing neighborhood and regional parks or other recreational facilities such 
that substantial physical deterioration of the facility would occur or be accelerated. 


• Include recreational facilities or require the construction or expansion of recreational facilities 
which might have an adverse physical effect on the environment. 


 
1. Police Services 
This section includes a brief discussion of police service in and around the Project site and evaluates 
the Project’s impacts on these services. 
 
a. Existing Facilities and Staff. Police services are provided to the project site by the Oakland 
Police Department (OPD). OPD staffs the Primary Public Safety Answering Point, dispatches patrol 
officers to both emergency and non-emergency calls for service, conducts preliminary and follow-up 
criminal investigations, has primary traffic enforcement jurisdiction on all public roadways within the 
City (except the freeways), maintains preventative patrols, and supports community policing efforts, 
as well as various other duties. Police headquarters are located at 250 Frank H. Ogawa Plaza, in 
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Oakland. The OPD has mutual aid agreements with all surrounding agencies and with some 
neighboring cities, including the cities of Berkeley, Richmond, and San Francisco.1  
 
The OPD currently employs approximately 719 officers, though it has an authorized strength of 803 
police officers.2 All of these are paid full-time positions. OPD is currently in an accelerated hiring 
mode to meet the goals of Measure Y, which expanded community policing resources. The resident-
to-police-officer ratio is approximately 2.2 officers for every 1,000 residents.3 Calls for service are 
defined and dispatched based on their urgency.  
 
Oakland comprises six patrol areas, which are divided into 57 police beats. The Project site is located 
within Patrol Area 1, Beat 13, which is generally bounded by the Contra Costa County line to the 
north, the Contra Costa County line to the east, Highway 13 from Moraga Avenue to the Berkley city 
border to the south, and the Berkeley city border from Highway 13 to the Contra Costa County line to 
the west.4 The OPD has the goal of assigning one police officer for every beat; however, due to 
staffing shortages, the OPD does not always meet this goal.5 The frequency of patrols varies 
depending on the activity level on any given day. 
 
During most shifts, officers are continuously responding to calls and have little or no time to work 
proactively with residents and business persons within their beats. Officers conduct preventive patrols 
as time permits. Calls for service are defined and dispatched based on their urgency. Priority A calls 
are the most serious and are dispatched within 1 or 2 minutes after the call is received. Priority B calls 
represent the greatest volume of calls and consist of offenses such as domestic disputes and stolen 
vehicles. Priority C and D calls are non-emergency, and due to staffing constraints, some of these 
calls may be handled by non-sworn civilians.  
 
Problem Solving Officers (PSOs) were established as a conduit for OPD’s community policing effort. 
Measure Y allows for the assignment of 57 PSOs. However, due to staff shortages, only some PSO 
positions have been filled. The purpose of the PSOs is to improve OPD’s response to emergency 
calls, increase community outreach, and improve communications with the patrol. Currently, one 
PSO sergeant is responsible for Patrol Area 1 and 2, including Bentley School.  
 
The average City-wide response time for Priority A, B, and C calls in May 2007 was approximately 
5, 54, and 114 minutes, respectively. The estimated response time to emergency calls at the Project 
site is 3 minutes, and the estimated response time for non-emergency calls depends on the demand for 
police services in the rest of the City.6 
 
                                                      


1Alameda Local Agency Formation Commission, 2004. Final Municipal Service Review; Volume I – Public Safety 
Services Appendix A. September 16. 


2 Holmgren, Roland, 2007. Public Information Officer Oakland Police Department. Personal communication with 
LSA Associates, Inc. December 3.  


3 Alameda Local Agency Formation Commission, 2004. Final Municipal Service Review; Volume I – Public Safety 
Services Appendix A. September 16. 


4 Oakland, City of. Police Department, Your Officer. Website: www.oaklandpolice.com/youroff/beat13Y.html 
5 Holmgren, Roland, 2007. Public Information Officer, Oakland Police Department. Personal communication with 


LSA Associates, Inc. December 3. 
6 Ibid. 
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The most frequent law enforcement issues within the vicinity of the Project site are minor in nature. 
From September 2007 to January 2008, the majority of incidents within a 1-mile radius of the Project 
site were classified as thefts (including vehicle theft). Burglary and vandalism, which involve an 
action against property, were also reported within 1 mile of the site. In the Project area, most 
burglaries involve vehicles. Very few crimes occur within ½-mile of the site. Within ¼-mile of the 
site only one crime (involving theft) was reported between September 2007 and January 2008. 
However, during the second week of June 2007, the Firestorm Memorial Garden, located 
immediately south of the Project site, was vandalized. Twenty-five plaques honoring victims of the 
1991 Oakland Hills fire were stolen and a bronze statue was partially destroyed.7 The neighborhood 
was able to raise enough money to replace all of the plaques and to repair the statue.  
 
b. Police Services Impacts. Less-than-significant impacts to police services are discussed first, 
followed by significant impacts. Increased demand for new police services is not an environmental 
impact in and of itself. However, if the Project necessitates new police facilities, the construction of 
such facilities could lead to physical impacts. Therefore, the proposed Project would have a signif-
icant impact on police services if it would result in substantial adverse physical impacts associated 
with the provision of or need for new or physically altered police facilities, the construction of which 
could cause significant environmental impacts, in order to maintain acceptable service ratios, 
response times, or other performance objectives for police services.  
  


(1) Less-than-Significant Police Services Impacts. The Project would result in a less-than-
significant impact to police services. According to a representative from the OPD, the primary law 
enforcement concern associated with the proposed Project is that legalizing the current enrollment 
and permitting a maximum enrollment of 360 students could result in a sustained increased demand 
for police services. However, the school has supported close to 360 students for the past several 
years, and these additional students have not resulted in a significant increase in demand for police 
services. As such, the proposed Project is not expected to increase demand beyond the existing 
demand, and would not require the construction of new facilities. 
 


(2) Significant Police Service Impacts. The proposed Project would not result in any 
significant impact to police services in the City of Oakland. 
 
2. Fire Services 
This section describes fire protection and emergency medical services in Oakland and evaluates the 
Project’s impacts on these services. 
 
a.   Existing Facilities and Staff. Fire services are provided by the Oakland Fire Department 
(OFD). The OFD serves the City of Oakland, and has mutual response agreements with the cities of 
Berkeley, Piedmont, and Alameda, the Alameda and Contra Costa County Fire Departments, and the 
East Bay Regional Park District. In addition to fire suppression, fire prevention, and emergency 
medical services (EMS), the OFD provides services through the Office of Emergency Services 
(OES), Citizens of Oakland Respond to Emergencies (CORE), the Wildfire Prevention District, and 
Emergency Dispatch. 
 
                                                      


7 Cai, Chang, 2007. Vandals Strike Memorial to Firestorm Victims, The Daily Californian. June 28.  Website: 
www.dailycal.org/sharticle.php?id=25348.  
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The OFD covers approximately 56 square miles and serves approximately 410,600 people.8 Across its 
25 stations, the OFD has a total of 565 employees, including three battalion chiefs, 32 officers, 25 fire 
engineers, and 75 firefighters.9 In addition, the OFD has 25 Type 1 engines, four Type 3 engines, 
seven aerial ladders, six brush patrols, one fireboat, one heavy duty rescue vehicle, two foam units (a 
cart designed for the rapid deployment of foam concentrate to flammable liquid fires or chemical 
spills), six airport rescue rigs, and four hose tenders (large mobile tanks of water mounted on trucks 
used in wildland firefighting or in rural areas that lack hydrants).10  
 
All 911 calls placed within the City of Oakland are first received by the Oakland Police Department 
dispatch center. Calls determined to be in need of fire or medical emergency services are transferred 
to the OFD dispatch, which also provides dispatch services for the City of Emeryville Fire 
Department.11 The OFD receives between 50,000 and 70,000 emergency and non-emergency calls per 
year. Of the emergency calls, approximately 80 percent are for emergency medical services, with the 
rest related to utilities, commercial alarms, residential structural fires, grass/wildland fires, and other 
emergencies. The OFD aims to provide emergency service response within 7 minutes of notification 
90 percent of the time. Generally, service can be provided in that time frame to areas located within 
1.5 miles of a fire station. The majority of the City, including the Project site, is located within 1.5 
miles of one of Oakland’s 25 fire stations. 
 
Fire Station 7 would be the first responder to a fire emergency within the Project site. Fire Station 7 is 
located at 1006 Amito Drive, approximately 1.5 miles from the Project site. Station 7 was acquired in 
1999 and is in excellent condition.12 This station has one engine and one brush vehicle. The 
emergency response time for the Project site, from time of alarm to time of arrival, would be less than 
7 minutes.13 While the Project site is located on the Berkeley border, the Berkeley Fire Department 
would only respond to emergency calls on the site if the OFD requested Mutual Aid.  
 
The OFD has identified the Oakland Hills area14 as a service challenge because there are fewer 
stations in the area and access is difficult. Though several preventative measures and practices have 
been established by the Oakland and Berkeley Fire Departments since the 1991 Oakland Hills Fire, 
the narrow roads and rural terrain still make the area difficult to access.15  
 
The OFD provides emergency medical services through the EMS division and is frequently the first 
responder to medical emergencies. At least one paramedic staffs each fire station engine and 


                                                      
8 Association of Bay Area Governments, 2007. Projections 2007. 
9 Edwards, James, 2007. Deputy Chief, Fire Prevention and Communications, Oakland Fire Department. Written 


communication with LSA Associates, Inc. December 11.   
10 Ibid. 
11 Alameda Local Agency Formation Commission, 2004. Final Municipal Service Review; Volume I – Public Safety 


Services Appendix A. September 16. 
12 Ibid. 
13 Edwards, James D., 2007. op. cit. 
14 The Oakland Hills area is an area defined by the OFD. 
15 Alameda Local Agency Formation Commission, 2004. Final Municipal Service Review; Volume I – Public Safety 


Services Appendix A. September 16. 
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firefighters are certified as emergency medical technicians. Private companies provide ambulance 
services under contract with Alameda County.  
 
b. Fire Services Impacts. Less-than-significant impacts to fire services are discussed first, 
followed by significant impacts. An increase in demand for fire services is not an environmental 
impact in and of itself. However, if the Project necessitates new fire facilities, the construction of such 
facilities could lead to environmental impacts. Therefore, the Project would have a significant impact 
on fire services if it would result in substantial adverse physical impacts associated with the provision 
of or need for new or physically altered fire service facilities, the construction of which could cause 
significant environmental impacts, in order to maintain acceptable service ratios, response times, or 
other performance objectives for fire services. 
 


(1) Less-than-Significant Fire Services Impacts. The Project would legalize the current 
number of students on the school site, allow for a maximum enrollment of 360 students, and legalize 
the hours and days of existing school operations. These existing uses would not substantially increase 
demand for fire and emergency services within the City of Oakland. However, demand for fire 
services would be marginally reduced if the new Major CUP was not granted, because the school 
would be required to reduce enrollment to 200 students and limit the hours of operation. 
 
While the school has been operating under increased enrollment and expanded hours for a number of 
years without causing a major increase in demand for fire services, the OFD has identified access to 
the Project site as an area of concern.16 The OFD has concerns about emergency vehicle access and 
evacuation from this area, in part because of the close proximity of Bentley School to Kaiser School. 
Legalizing enrollment could have an impact on emergency vehicle access to the area. The enrollment 
at the school would affect the area differently depending on the time of day and the time of year. Fire 
hazards are most significant between September and October.17 A fire or other emergency during the 
school day could create roadway congestion that could strain an emergency response. The proposed 
Project’s impact on emergency evacuation plans and routes is evaluated in Section IV.E, Hazards.  
 
While allowing for a maximum enrollment of 360 students on the site could slow evacuation times 
from the area during an emergency, the proposed Project would not exceed the physical or financial 
capabilities of the OFD.18 As such, the proposed Project would not require the expansion or 
construction of new fire service facilities and would have a less-than-significant environmental 
impact. The proposed Project’s potential impacts regarding the exposure of people to fire hazards are 
evaluated in Section IV.E., Hazards. 
 


(2) Significant Fire Services Impacts. The proposed Project would not result in any signifi-
cant impact to fire and emergency services within the City of Oakland. 
 
3. Public Schools  


This section describes public schools in Oakland and evaluates the Project’s impacts on these schools. 
 


                                                      
16 Edwards, James D., 2007, op. cit. 
17 Ibid.  
18 Ibid.  







L S A  A S S O C I A T E S ,  I N C .  B E N T L E Y  S C H O O L  M A J O R  C O N D I T I O N A L  U S E  P E R M I T  E I R  
O C T O B E R  2 0 0 8  I V .  S E T T I N G ,  I M P A C T S  A N D  M I T I G A T I O N  M E A S U R E S  
 F .  P U B L I C  S E R V I C E S   


P:\BES0702 Bentley School\PRODUCTS\DEIR\Admin #2\4f-PublicServices.doc (06/09/08) PUBLIC REVIEW DRAFT 156


a. Existing Conditions. The Project site is located in an area served by the Oakland Unified 
School District (OUSD). The OUSD operates 61 elementary schools, 22 middle schools, 16 high 
schools, 36 charter schools, and 11 alternative education schools. In addition, there are 49 private or 
parochial schools within the City. Enrollment during the 2006 to 2007 school year, for both pubic 
schools and charter schools, was 47,012 students.19 Since the 2000 to 2001 school year, Oakland 
public schools have experienced a sharp decline in enrollment. Losses were particularly large at the 
elementary school and middle school levels. By 2011, OUSD enrollment is expected to decline to 
41,643 students.20  
 
The residential neighborhoods in Oakland surrounding the Project site are served by the following 
public schools: Kaiser Elementary School, located one block northeast of the project site at 24 South 
Hill Court; Claremont Middle School, located at 5750 College Avenue; and Oakland Technical High 
School, located at 4351 Broadway.  
  
The OUSD uses a student yield factor of 0.1 and 0.7 students for each market-rate and below-market-
rate residential dwelling unit, respectively. The OUSD currently collects a facilities fee of $2.24 per 
square foot for residential development and $0.36 per square foot of commercial development. 
 
b. Public Schools Impacts. Less-than-significant impacts to public schools are discussed first, 
followed by significant impacts. An increase in demand for public schools is not an environmental 
impact in and of itself. However, if the Project necessitates new school facilities, the construction of 
such facilities could lead to environmental impacts.  
 


(1) Less-than-Significant Public Schools Impacts. While schools are important to the 
quality of life in the Project area, impacts to schools from increased development do not necessarily 
result in physical environmental impacts. However, if a development project overwhelms the school 
district’s capacity and quality of service, it could be inconsistent with the General Plan. 
 
The Project would legalize existing conditions at Bentley School, and would allow a maximum 
enrollment of up to 360 students, and would not increase the permanent residential population of the 
area. However, if the Project were not approved, 160 students would be required to enroll in other 
schools, which could lead to increased enrollment at other area public or private schools. As such, 
legalizing the current conditions would not have a significant adverse impact on public school 
services and facilities.  
 


(2) Significant Public Schools Impacts. The proposed Project would not result in any 
significant impact to public schools within the City of Oakland. 
 
4. Libraries 


This section describes libraries in Oakland and evaluates the Project’s impacts on library facilities. 
 


                                                      
19 California Department of Education, 2008. Educational Demographics Unit, DataQuest. Website: 


http://dq.cde.ca.gov/dataquest/. June 5.  
20 Lapkoff & Gobalet Demographic Research, Inc, 2004. Demographic Update for Facilities Planning, Executive 


Summary. May 20 
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a. Existing Conditions. The City of Oakland has 18 public library branches. In the 2006 to 2007 
fiscal year, Oakland libraries served a total of 435,710 people, had 3,094,268 library visits 
(representing an increase of 25 percent from the 2004/2005 fiscal year), and housed a total of 
2,101,819 materials in their collections.21 Two branch libraries are located within 2 miles of the 
project site: the Montclair Branch, located at 1687 Mountain Boulevard; and the Rockridge Branch at 
5366 College Avenue. 
 
The 2006 Library Facilities Master Plan22 identifies the Montclair Branch as a neighborhood library. 
While the Plan determined that the Montclair Branch cannot be reasonably or efficiently expanded on 
its current site, service upgrades are planned for the site. The 15,200-square-foot Rockridge Branch 
was identified for expansion to a 17,000- to 18,000-square-foot community library.  
 
b. Libraries Impacts. Less-than-significant impacts to libraries are discussed first, followed by 
significant impacts. An increase in demand for libraries is not an environmental impact in and of 
itself. However, if the Project necessitates new library facilities, the construction of such facilities 
could lead to environmental impacts.  
 


(1) Less-than-Significant Libraries Impacts. It is expected that the proposed enrollment 
and hours of operation on the Project site would not increase the demand for library services. During 
school hours, students would typically utilize the on-campus library, though after school, some 
students might use Oakland library resources for research projects. The Oakland library system has 
adequate capacity to serve the current demand, and as such the proposed Project would result in less-
than-significant impacts to library services. 
 


(2) Significant Libraries Impacts. The proposed Project would not result in any significant 
impact to libraries within the City of Oakland. 
 
5. Parks and Recreation 


The following subsection describes park and recreational facilities near the Project site, summarizes 
relevant policies, and evaluates the Project’s potential impact on these facilities. 
 
a. Existing Facilities. The City of Oakland Office of Parks and Recreation (OPR) provides 
recreational opportunities and cultural programs for residents of the City. OPR manages over 3,000 
acres of parkland within the City limits. Facilities include 140 parks and playgrounds, 24 recreational 
centers and facilities, 54 ball fields, eight community gardens, and seven swimming pools.23 
Maintenance of these facilities is provided by the Oakland Public Works Agency. 24 Eighty-five 
percent of Oakland’s open space is concentrated in the hills and along the shoreline. In terms of sheer 
numbers, the North Hills, where the Project site is located, has the largest area of open space (at 2,962 


                                                      
21 Oakland Public Library, 2008. Oakland Pubic Library Annual Report, 2006-2007. Website: 


www.oaklandlibrary.org/Annual_Report.pdf.  
22 Oakland, City of, 2006. Oakland Public Library Master Facilities Plan. June.  
23 Oakland, City of, 2007. “Office of Parks and Recreations Spring and Summer 2007 Brochure.”  
24 Oakland, City of, 2005. Office of Parks and Recreation. Website: www.oaklandnet.com/parks/default.asp. 
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acres) and the greatest number of vacant privately-owned parcels that provide unofficial open space 
(approximately 2,000 vacant parcels between 2,500 and 10,000 square feet).25 
 
The City of Oakland park classification system includes neighborhood, community and region-
serving parks and also consists of seven additional park categories, including: active mini-parks  
(typically less than 1 acre and usually located in high density neighborhoods); passive mini-parks 
(typically less than 1 acre in size, usually located in new subdivisions or redevelopment areas); linear 
parks; special use parks; resource conservation parks; athletic field parks (including school athletic 
fields); and school playgrounds. The City has a 10 acre per 1,000 residents park acreage standard and 
a 4 acre per 1,000 residents local-serving park acreage standard (includes parks with facilities that are 
not designated for a special purpose). The City provides approximately 8.26 acres of parkland per 
1,000 residents and 1.33 acres of local-serving parks per 1,000 residents.26 Because Oakland is 
predominantly developed, there are limited opportunities to increase the City’s supply of parkland 
and open space.  
 
The City of Oakland’s General Plan contains the Open Space Conservation and Recreation Element 
(OSCAR), which has classified the area surrounding the Project site as the North Hills planning area. 
According to this document, the area contains 19 parks, including several that contain active, 
recreation, and resource conservation areas. The area has three region-serving parks, one passive 
mini-park, one athletic field park, one golf course, and one linear park. Five additional parks in the 
area are used exclusively as resource conservation areas and are undeveloped. Total parkland in the 
North Hills is 969.5 acres, which is supplemented by more than 5,000 acres of open space located in 
regional parks just beyond the Oakland Hills ridgeline (to the east). The vast majority of these area 
parks consist of steeply sloping lands which are undeveloped and are poorly suited for active 
recreation. Total local-serving park acreage is estimated to be 61 acres, for a ratio of 2.34 acres per 
1,000 residents. Although this is among the highest ratios in the City, it is only about 60 percent of 
the adopted standard.  
 
The closest public open space to the Project site is the Firestorm Memorial Garden, which is located 
immediately south of the Project site on Hiller Drive. The Firestorm Memorial Garden is approxi-
mately 0.2 acres and was built in 1994 to commemorate the victims of the 1991 Oakland Hills fire. 
The garden includes flower beds, benches, a metal sculpture, and 25 plaques honoring those who died 
in the fire. The garden was founded by the North Hills Landscape Committee, whose members 
include survivors of the 1991 fire.  
 
The East Bay Regional Park District (EBRPD) provides regional recreational facilities, including 65 
regional parks, 29 inter-park trails, and 1,150 miles of trails within parklands, and manages over 
97,000 acres of land.27 The closest regional park to the Project site is the Lake Temescal Regional 
Recreation Area, which is approximately 1 mile south of the Project site. The recreation area has a 
swim area, hiking trails, areas for fishing, and picnic areas. The Claremont Canyon Reserve is located 
approximately 1.5 miles west of the Project site on Stonewall Road in Berkeley. The EBRPD 


                                                      
25 Ibid. 
26 Oakland, City of, 1996. Open Space, Conservation, and Recreation (OSCAR) Element, General Plan.  


June. Pgs. 4-9.  
27 East Bay Regional Park District. About Us. Website: www.ebparks.org/about 
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manages 208 acres in the middle and lower canyon. The Claremont Canyon Reserve is used primarily 
for hiking.  
 
b. Relevant Policies. Relevant policies and actions from the City’s General Plan regarding parks 
and recreation are described below: 
• Policy OS-2.2: Enhance the availability and usefulness of Oakland’s schoolyards and athletic fields as open space 


resources by (a) working with the Oakland Unified School District to make schoolyards and school athletic fields 
available to the public during non-school hours…(c) encouraging private schools, including church schools, to improve 
the visual appearance of asphalt yard areas. 


o Action REC-5.1.3: Expand recreational opportunities for young people to provide a viable, positive alternative to 
anti-social behavior. Consider extended hours of operation at certain recreation centers, evening sports events, and 
other after-hours activities oriented towards Oakland youth. 


o Action REC-7.2.1: Strive to provide After School programs in every junior high or middle school in the City by 
the year 2000. Explore funding sources to expand the After School Program. 


 
c. Parks and Recreation Impacts. Less-than-significant impacts to parks and recreation are 
discussed first, followed by significant impacts. An increase in demand for parks and recreation 
services is not an environmental impact in and of itself. However, if the Project accelerates the 
deterioration of parks or requires the expansion of recreational facilities, that could lead to significant 
impacts.  
 


(1) Less-than-Significant Parks and Recreation Impacts. Implementation of the proposed 
Project would result in the following less-than-significant impacts on parks and recreation: 
 
 Result in Physical Deterioration of Park and Recreation Facilities. The proposed Project 
would legalize the current number of students on the site, and allow for a maximum enrollment of up 
to 360 students, and would not directly increase the residential population of Oakland. Since the 
proposed Project would not result in an increase in the City’s population (and associated long-term 
demand for parks and recreational facilities), the Project would not contribute substantially to the 
physical deterioration of regional parks and facilities. 
 
However, implementing the proposed Project could result in misuse of the Firestorm Memorial 
Garden, especially since the drop-off/pick-up zone is adjacent to the northern part of the garden. 
Under current conditions, up to 352 students walk by the garden in the mornings and afternoons every 
day. Visits to the site indicate that the Memorial Garden does not receive heavy use by students; 
typically, students leave or return to waiting vehicles and do not enter the park. The layout of the 
garden does not encourage intense use by students. The garden is a thin strip of land that is located on 
the west side of Hiller Drive, just south of the Project site. It is covered in flower beds, bushes, and 
trees. Three benches are located on the sidewalk and face away from the garden. There are no trails or 
pathways winding through the site. In the mornings and afternoons, students walk on the sidewalk 
located along the perimeter of the garden, and without a path, are not be likely to wander through the 
site.  
 
The highest concentrations of students walk by the garden before and after school when there are 
adult supervisors on the sidewalk by the drop-off/pick-up area. The presence of authority figures 
likely deters misuse of the garden before and after school. Therefore, given the layout of the garden 
and the limited times during the day that the majority of children and parents walk by it, legalizing 
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existing conditions at Bentley School and allowing for a maximum enrollment of up to 360 students 
would not be expected to result in substantial physical deterioration of this public park.  
 
 Require the Construction of New Park or Recreation Facilities. The proposed Project does 
not include plans for any new or expanded park or recreation facilities. In addition, the Project would 
not result in any direct population growth, and therefore, would not necessitate the construction or 
expansion of parks. As such, the proposed Project would have a less-than-significant impact on parks 
and recreational facilities. 
 


(2) Significant Parks and Recreation Impacts. Implementation of the proposed Project 
would not result in any significant impacts to parks and recreation. 
 
6. Cumulative Public Services Impacts  
Implementation of the proposed Project and cumulative projects would not increase the demand for 
public services beyond current levels. Due to the relatively small amount of projected growth in the 
vicinity of the Project site, it can be concluded that the proposed Project and cumulative projects 
would be adequately served by existing public services and would not require the construction of new 
service facilities that would themselves result in significant environmental impacts. 
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V. PLANNING POLICY  


This chapter provides a discussion of the proposed Project’s consistency with City of Oakland land 
use planning policies. Policy conflicts are not in and of themselves considered significant 
environmental impacts under CEQA if they would not result in physical environmental impacts. 
Potential conflicts between proposed and existing land uses in the vicinity of the Project site are 
addressed in Section IV.A, Land Use. Physical impacts associated with other potential policy 
conflicts are addressed in the appropriate technical sections of Chapter IV (e.g., Noise, Transportation 
and Circulation). Other local, regional or State plans and policies, such as those relating to air quality, 
are discussed in the topical sections of this EIR. 
 
City of Oakland documents that pertain to land use within and around the Project site include several 
elements from the City’s General Plan (Land Use and Transportation Element; Pedestrian Master 
Plan; Safety Element; Historic Preservation Element; and Open Space, Conservation, and Recreation 
Element); the City of Oakland Planning Code; and the North Oakland Hills Area Specific Plan. A 
summary of the purpose and major components of each of these plans is provided below, followed by 
a discussion of the proposed Project’s consistency with applicable policies.  
 
 
A. PLANNING DOCUMENTS 
The following section summarizes relevant land use-related plans, policies, and regulations adopted 
by the City of Oakland that are applicable to the proposed Project. 
 
1. City of Oakland General Plan  


The City of Oakland General Plan (General Plan) is a comprehensive plan for growth and develop-
ment in the City. The General Plan includes policies related to: land use and transportation; safety; 
open space, conservation and recreation; housing; historic resources; noise; and bikes and pedestrians. 
These topics are addressed within individual elements of the General Plan. 
 
a. Land Use and Transportation Element. The Land Use and Transportation Element (LUTE) 
was adopted in March 1998.1  In order to promote a more integrated planning process that incorpor-
ates City-wide needs with neighborhood decision-making, the LUTE includes general development 
policies for the City, in addition to district-specific policies. The LUTE is bound by a vision for the 
City that includes creating: “clean and attractive neighborhoods rich in character and diversity, each 
with its own distinctive identity, yet well-integrated into a cohesive urban fabric.” An analysis of 
LUTE policies that are applicable to the Project are provided in Table V-1. 
 
The LUTE includes land use designations for all parcels within the City of Oakland. The land use 
designation for the portion of the Project site in Oakland is Hillside Residential (HR). The LUTE 
characterizes the Hillside Residential designation as follows: 


                                                      
1 Oakland, City of, 1998. General Plan, Land Use and Transportation Element.  March. 
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• Intent: Create, maintain, and enhance neighborhood residential areas that are characterized by 
detached, single unit structures on hillside lots. Typical lot sizes range from approximately 8,000 
square feet to 1 acre in size. 


• Desired Character and Uses: Future development within this classification should remain 
residential in character.  


• Intensity/Density: Maximum allowable density is 5 principal units per gross acre. 


• Policy Framework Basis for the Classification: Neighborhood Goals; Neighborhood Objectives 
N2, N3, N6, N7, N8, N10, N11 and related Open Space, Conservation, and Recreation Element 
policies. 


According to the Guidelines for Determining General Plan Conformity, Community Education 
(which would include the activities of private schools such as Bentley School) is a permitted activity 
in the HR designation. 
 
A portion of the Project site is located in the City of Berkeley. According to the City of Berkeley 
General Plan, Land Use Element, the parcels are located in an area classified as Low Density 
Residential, which is generally characterized by single-family homes. Appropriate uses for these 
areas include residential, community services, schools, recreational uses, home occupations, and open 
space and institutional facilities.  
 
b. Safety Element. The City of Oakland General Plan Safety Element was updated in 2003 and 
contains sections dedicated to fire and geologic hazards in Oakland. The Geologic Hazards section of 
the Safety Element notes that earthquakes are the most pervasive safety hazard in Oakland because, 
unlike other hazards such as fires or floods, earthquakes are impossible to predict or contain. The 
Safety Element attempts to utilize certain tools, such as geotechnical studies, land use decisions, and 
adequate building codes, to reduce risks. Improved building design is emphasized over the restriction 
of new construction in certain areas. Refer to Section IV.E, Hazards, for a more detailed discussion of 
the Safety Element, particularly as it relates to wildfire hazards. Planning-related polices and actions 
in the Safety Element that are relevant to the Project are detailed in Table V-1.  
 
c. Historic Preservation Element. The Historic Preservation Element (HPE) defines goals, 
objectives, policies and actions that encourage preservation and enhancement of Oakland’s older 
buildings, districts and other physical environmental features having special historic, cultural, 
educational, architectural, or aesthetic interest or value. 2  
 
HPE policies define the criteria for legal significance that must be met by a resource before it is listed 
in Oakland’s local register of historical resources. Based on a City-wide preliminary architectural 
inventory completed by the Oakland Cultural Heritage Survey (OCHS), pre-1945 properties have 
been assigned a significance rating of A, B, C, D, or E and assigned a number (1, 2, or 3) which 
indicates district status. The ranking system indicates a property’s status as a historical resource and 
identifies those properties warranting special consideration in the planning process.  
 
The goals of the Historic Preservation Element include the following: 
• Goal 1: To use historic preservation to foster the economic vitality and quality of life in Oakland by: 


                                                      
2 Oakland, City of, 1994. General Plan, Historic Preservation Element.  March 8. 
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o Stressing the positive community attributes expressed by well-maintained older properties; 


o Maintaining and enhancing throughout the City the historic character, distinct charm, and special sense of place 
provided by older properties; 


o Establishing and retaining positive continuity with the past thereby promoting pride, a sense of stability and 
progress, and positive feelings for the future; 


o Stabilizing neighborhoods, enhancing property values, and conserving housing stock, increasing public and 
private economic and financial benefits, and promoting tourist trade and interest through preservation and quality 
maintenance of significant older properties; 


o Preserving and encouraging a city of varied architectural styles and environmental character reflecting the distinct 
phases of Oakland’s cultural, social, ethnic, economic, political, and architectural history; and  


o Enriching the quality of human life in its educational, spiritual, social, and cultural dimensions through continued 
exposure to tangible reminders of the past. 


• Goal 2: To preserve, protect, enhance, perpetuate, use, and prevent the unnecessary destruction or impairment of 
properties or physical features of special character or special historic, cultural, educational, architectural or aesthetic 
interest or value. Such properties or physical features include buildings, building components, structures, objects, 
districts, sites, natural features related to human presence, and activities taking place on or within such properties or 
physical features.  


 
The building on the Bentley School campus that houses the administration offices and the childcare 
facilities is designated by the OCHS as a C3 building, meaning that it is of secondary historical 
importance and is not located in a historic district. The building was built by Stanley Hiller in 1936 
and served as the main residence for the Hiller family. The building originally consisted of 14 
bedrooms and was located on a 3.85-acre heavily landscaped estate that contained a swimming pool, 
large garage, workshop, and barn. When Bentley School acquired the site in 1969, the existing 
buildings were retrofitted to accommodate classrooms and administrative offices. The present day 
administrative building was the only building on the Project site to survive the 1991 Oakland Hills 
fire.  
 
d. Open Space, Conservation, and Recreation Element. The Open Space, Conservation, and 
Recreation (OSCAR) Element was adopted by the Oakland City Council in June 1996. The OSCAR 
Element is the official policy document that guides the management of open land, natural resources, 
and parks in Oakland.3 It contains goals, objectives, polices and actions on a diverse group of topics 
ranging from biological resources to community facilities. The various topics addressed in the 
OSCAR Element are connected by the concept that Oakland can be a more attractive City and a better 
place to live: through the conservation of natural resources; by growing in harmony with the 
environment; and by meeting recreational needs in new and creative ways. Policies and actions 
relevant to the proposed Project are detailed in Table V-1.  
 
e. Pedestrian Master Plan. The Pedestrian Master Plan is intended to promote pedestrian safety 
and access to ensure that Oakland is a safe, convenient, and attractive place to walk.4 It establishes a 
Pedestrian Route Network that includes streets, walkways, and trails that connect to schools, libraries, 
parks, neighborhoods, and commercial districts throughout the City. The Pedestrian Master Plan is a 
part of the LUTE. An analysis of key Pedestrian Master Plan policies that are applicable to the Project 
is provided in Table V-1 at the end of this chapter.  


                                                      
3 Oakland, City of, 1996. General Plan, Open Space, Conservation, and Recreation Element. June. 
4 Oakland, City of, 2002. General Plan, Pedestrian Master Plan. November. 
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The goals of the Pedestrian Master Plan include the following: 


• Pedestrian Safety. Create a street environment that strives to ensure pedestrian safety. 


• Pedestrian Access. Develop an environment throughout the City – prioritizing routes to school 
and transit – that enables pedestrians to travel safely and freely. 


• Streetscaping and Land Use. Provide pedestrian amenities and promote land uses that enhance 
public spaces and neighborhood commercial districts. 


• Education. Educate citizens, community groups, business associations, and developers on the 
safety, health, and civic benefits of walkable communities. 


• Implementation. Integrate pedestrian considerations based on federal guidelines into projects, 
policies, and the City’s planning process. 


 
The Pedestrian Master Plan designates a Pedestrian Route Network that extends throughout Oakland. 
The closest designated walking route to the Project site is along Tunnel Road.5  
 
2. City of Oakland Planning Code 


The Oakland Planning Code (Title 17 of the Oakland Municipal Code) implements the policies of the 
General Plan and certain other City plans, policies, and ordinances. The Planning Code divides the 
City into zones, each of which is assigned different regulations. These regulations direct the 
construction, nature, and extent of building use.  
 
The portion of the Project site in Oakland is located in an R-30 (One-Family Residential) zone. The 
portion of the project site in Berkeley is zoned as a Single Family Residential Zone (R-1H). 
According to the Oakland Planning Code, the R-30 zone is intended to create, preserve, and enhance 
areas for single-family dwellings in desirable settings for urban living, and is typically appropriate in 
already-developed, lower-density dwelling areas of the City.6 Chapter 17.16, R-30 One-Family 
Residential Zone Regulations, includes the following regulations: 


• Density and Height: The R-30 zoning designation permits one primary dwelling unit on each lot. 
A Secondary Unit may also be permitted, subject to Section 17.103. The maximum height for 
buildings in areas that exceed a gradient of twenty percent shall be 25 feet, except that the highest 
portion of a pitched roof on a principal building may extend up to 30 feet, subject to additional 
conditions.  


• Permitted Activities: Permitted uses in an R-30 zone are permanent residential and residential 
care facilities. Permitted civic uses include essential services, limited childcare, and 
telecommunications. Community education is a conditionally permitted activity.  


• Lot Size: In an R-30 zone, every lot shall have a minimum lot area of 5,000 square feet and a 
minimum lot width of 45 feet. Every lot shall have a minimum frontage of 25 feet.  


                                                      
5 Ibid.  
6 Oakland, City of. Municipal Code (Title 17). Website:  bpc.iserver.net/codes/oakland/_DATA/TITLE17 


/Chapter_17_16_R_30_ONE_FAMILY_.html 
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• Lot Coverage: The coverage for lots containing only residential facilities with up to two dwelling 
units shall not exceed 40 percent or 2,000 square feet (whichever is greater), unless the area 
exceeds a gradient of 20 percent.  


• Yards: The minimum front yard depth on every yard shall be 20 feet, except on steep slopes 
where a lesser depth is allowed. The minimum rear yard depth on every lot shall be 20 feet.  


• Parking: Off-street parking and loading shall be provided as prescribed in Section 17.116, which 
requires two spaces for each primary dwelling, one additional space for a secondary unit, and one 
off-street parking space for every three employees for community assembly activities. 


• Community Education: Community Education is a conditionally permitted activity in the R-30 
zone.  


 
The Project site was previously located in the S-14 Community Restoration Development Combining 
Zone. The development regulations in the zone permitted reconstruction after the 1991 Oakland Hills 
Fire. This zoning code was eliminated from the Planning Code effective April 1, 2007.  
 
3. North Oakland Hill Area Specific Plan 


The North Oakland Hill Area Specific Plan (Specific Plan) encompasses a wide swath of the Oakland 
Hills stretching from the vicinity of Claremont Canyon south to the vicinity of Shepherd Canyon 
Road. The Project site is located approximately 2,500 feet southwest of the nearest Specific Plan 
boundary. The Specific Plan, which was adopted by Oakland City Council on November 11, 1986, 
was the product of a multi-year planning process. The impetus for the Specific Plan originated in a 
proposal by the East Bay Municipal Utility District (EBMUD) to reclassify water storage and 
distribution facilities in the hills area so that they could be used to serve residential development 
(increasing development pressures in the area). The Specific Plan was developed after the hillside 
area served by the EBMUD facilities was rezoned to reduce density and to allow for clustering of 
development. The purpose of the Specific Plan is to plan hillside development in such a way as to 
avoid environmental problems associated with intensified development, including erosion, view 
obstruction, fire hazards, and traffic. The Specific Plan thus establishes design standards for hillside 
development and protocol for the preservation of significant views and vegetation, and anticipates 
increasing housing units in the area from 400 units to 718 units (and total population from 1,020 
residents to 1,831 residents). The Specific Plan does not encompass Bentley School, but it seeks to 
address some of the environmental concerns that have been raised about the Project, including traffic 
congestion, fire truck access, and emergency evacuation. 
 
B. POLICY CONSISTENCY  
As noted earlier, conflicts with policies do not in and of themselves result in a significant effect on the 
environment. As stated in Section 15358(b) of the CEQA Guidelines, “[e]ffects analyzed under 
CEQA must be related to a physical change.” The City’s planning policy significance criterion states 
that a project would result in a significant impact if it would “conflict with any applicable land use 
plan, policy, or regulation of an agency with jurisdiction over the Project (including, but not limited to 
the general plan, specific plan, local coastal program, or zoning ordinance) adopted for the purpose of 
avoiding or mitigating an environmental effect” (emphasis added). Even a response in the affirmative, 
however, does not necessarily indicate that a project would have a significant effect, unless a signif-
icant adverse physical change would occur. For a significant impact to occur under this criterion, a 
project would have to be inconsistent with a policy adopted for the purpose of environmental protect-
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tion and this inconsistency would have to be associated with a significant physical impact. Therefore, 
a detailed discussion of impacts and mitigation measures is not included in this section as inconsis-
tencies with the planning policies in and of themselves to do not constitute a significant 
environmental impact. 
 
1. City of Oakland General Plan 


Regarding a Project’s consistency with the General Plan in the context of CEQA, the Oakland 
General Plan states the following:  
 


The General Plan contains many policies which may in some cases address different goals, 
policies and objectives and thus some policies may compete with each other. The Planning 
Commission and City Council, in deciding whether to approve a proposed project, must 
decide whether, on balance, the project is consistent (i.e., in general harmony) with the 
General Plan. The fact that a specific project does not meet all General Plan goals, policies 
and objectives does not inherently result in a significant effect on the environment within the 
context of the California Environmental Quality Act (CEQA).7  


 
The proposed Project’s relationship to policies within the General Plan is summarized in Table V-1. 
The Project’s overall consistency with the policy documents is discussed below. 
 
a. Land Use and Transportation Element. As previously described, the Project site is desig-
nated Hillside Residential in the City of Oakland General Plan. This land use designation is used 
primarily in the hilly areas of Oakland where residential character is affected by slope and environ-
mental, transportation, and fire safety concerns.  
 
The proposed Project is generally consistent with the General Plan designation of the project site. 
Community education is a permitted activity in areas designated for Hillside Residential uses. In 
addition, as noted in Table V-1, the proposed Project would be generally consistent with applicable 
policies in the LUTE. The new Major CUP would support institutional facilities (Policy N2.3) and 
would make childcare available before and after school (Policy N2.3). Policy N2.1 states that schools 
should be operated in a manner that is sensitive to surrounding residential uses. A finding that the 
proposed Project is consistent with this policy would ultimately be made by City decision-makers. 
However, based on the analysis in this EIR, the proposed Project would not result in significant 
physical environmental impacts, including impacts that would substantially adversely affect 
surrounding residential uses. Existing conditions at the school, which would be legalized as part of 
the Project, do not generate significant levels of traffic, noise, or air pollution based on the criteria of 
significance used by the City. This same conclusion would apply to the proposed maximum 
enrollment of up to 360 students. Therefore, the proposed Project would not be inconsistent with 
Policy N2.1 such that physical impacts would result. The Project would legalize existing student 
enrollment and hours of operations, and would allow for a maximum enrollment of up to 360 
students, and would not result in significant environmental impacts. As such, the proposed Project 
would not conflict with the Oakland General Plan’s land use designation for the Project site. 
 
The proposed Project is also generally consistent with the Berkeley General Plan, which classifies the 
project site as a Low Density Residential area. This classification allows schools and recreational uses 
                                                      


7 Oakland, City of, 2005. City Council Resolution No. 79312 C.M.S. June. 
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(and presumably parking for such uses). However, when granting the permit for the use of the parking 
lot, it would be the City of Berkeley’s responsibility to determine the consistency of the proposed 
Project with its General Plan.  


 
b. Safety Element. The proposed Project is generally consistent with the Safety Element of the 
City of Oakland General Plan. Legalizing the current enrollment and hours of operation at Bentley 
School, and allowing for a maximum enrollment of up to 360 students would not substantially 
adversely affect the City’s emergency response, fire prevention, or fire fighting capabilities, in 
accordance with Policy FI-1, and would not interfere with periodic safety inspections of the campus, 
as stated in Policy FI-2.5. In addition, the new Major CUP would not result in any alterations to the 
physical environment at or around the Project site. As such, the Project would not adversely affect 
wildfire reduction strategies and would be consistent with Policy FI-3. Therefore, the Project would 
generally not conflict with the Safety Element.  
 
c. Open Space, Conservation and Recreation Element. The proposed Project is generally 
consistent with the Open Space, Conservation and Recreation Element. The proposed Project would 
carry out Action Rec-5.1.3, which calls for expanded recreational opportunities for youth through the 
extension of operational hours at certain facilities, and Action Rec-7.2.1, which calls for the provision 
of after-school programs at every junior high and middle school in the City. The proposed Project 
would promote these actions by permitting extracurricular sports classes and childcare activities to 
occur on weekdays until 6:00 p.m. In addition, the Project would be consistent with Policy CO-12.3 
because it would implement a transportation management plan that would address trip demand, 
transit, and parking issues. According to the analysis conducted as part of Section IV.B, 
Transportation and Circulation, the Project would not cause a significant impact to signalized and 
unsignalized intersections on roads around the Project site.  
 
However, neighbors have raised concerns related to legalizing the current student enrollment and the 
proposed maximum enrollment of up to 360 students, and the impact that enrollment would continue 
to have on the local transportation network. In order to address these concerns, Bentley School 
adopted a transportation plan in 2005, which would continue to be implemented as part of the Project. 
Policy CO-12.1 requires that land use patterns promote good air quality. While the Project would not 
result in any physical alterations to the campus, it would include the legalization of the current student 
enrollment, which has caused an increase in the number of automobiles driven to and from the Project 
site compared to permitted use levels in the 1969 Major CUP. However, current student enrollment at 
the site does not generate levels of air pollution such that air quality standards are violated (and the 
same would hold true for a maximum enrollment of up to 360 students). Therefore, the proposed 
Project would not be inconsistent with CO-12.1.  
 
d. Historic Preservation Element. The proposed Project is generally consistent with the Historic 
Preservation Element. The City of Oakland’s Cultural Heritage Survey (OCHS) rated the 
administrative building as a structure of secondary historical importance that is not located in a 
historic district. The proposed Project would not alter the administration building and would be 
consistent with the Historic Preservation Element.  
 
e. Pedestrian Master Plan. The proposed Project is generally consistent with the Pedestrian 
Master Plan, as it would include a comprehensive transportation program containing a pedestrian 
safety component. One part of the program would continue to discourage guardians and students from 
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jaywalking across Hiller Drive and would instead encourage them to use the crosswalk located at the 
intersection of Hiller Drive and North/South Hill Courts near Kaiser School. While the proposed 
Project would not include any new pedestrian facilities, the streets adjacent to the Project site and the 
Project site itself contain adequate sidewalks and pathways for the volume of pedestrian activity 
generated by the school. The proposed student enrollment and operational characteristics that would 
occur as part of the Project would not compromise the effectiveness of these pedestrian facilities. 
Therefore, the Project would not conflict with policies in the Pedestrian Master Plan.  
 
2. Planning Code  


The Project site is located in an R-30 (One-Family Residential) zone. According to the Planning 
Code, this zone is intended to create, preserve, and enhance areas for single-family dwellings in 
desirable settings for urban living, and is typically appropriate in already developed lower-density 
residential areas of the city.8 Under this designation, “limited childcare” (12 or fewer children) is 
permitted by right and “community education” is a conditionally permitted activity. The Planning 
Code also requires that one off-street parking space be provided for every three employees. The 
school has 62 employees, requiring a total of 21 parking spaces. This requirement is fulfilled by the 
23 spaces provided in the front parking lot; the back parking lot provides an additional 20 spaces for 
staff. Since the proposed Project does not include any new construction or physical alterations to the 
site, the other requirements of the Planning Code, such as density and height restrictions, would not 
be applicable. As such, the proposed Project would be consistent with the zoning designation, with a 
Major Conditional Use Permit.  
 
3. North Oakland Hill Area Specific Plan  


The proposed Project is not located within the North Oakland Hill Area Specific Plan, and would not 
conflict with any Specific Plan policies. However, the Specific Plan was developed to address some 
of the environmental issues associated with the Project, including fire hazards, traffic, and emergency 
evacuation. Therefore, a description of the Specific Plan was included in this section for 
informational purposes.  
 


                                                      
8 Oakland, City of. Municipal Code (Title 17). Website:  bpc.iserver.net/codes/oakland/_DATA/TITLE17/ 


Chapter_17_16_R_30_ONE_FAMILY_.html 
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Table V-1: Relationship of the Proposed Project to Applicable City of Oakland General Plan Policies
Policy # Policy Relationship 


City of Oakland General Plan, Land Use and Transportation Element 
Transportation Policies 
Policy T3.11 Prioritizing Parking. Parking in residential areas should 


give priority to adjacent residents. 
Bentley School, through its transportation program, has taken steps to ensure that on-
street parking use is minimized by school employees. The school has striped both 
parking lots and assigned parking spaces to reduce the number of faculty and staff 
cars parked on the street. In addition, under the school’s Traffic and Parking 
Handbook, any cars that are parked illegally will receive “red letters” and will 
eventually be fined if the violation reoccurs.  


Neighborhood Policies 
Policy N2.1 Designing and Maintaining Institutions. As 


Institutional uses are among the most visible activities in 
the City and can be sources of community pride, high-
quality design and upkeep/maintenance should be 
encouraged. The facilities should be designed and 
operated in a manner that is sensitive to surrounding 
residential and other uses. 


The proposed Project would be operated in a manner that does not result in physical 
environmental impacts on surrounding land uses. The school was in mediation with 
one group of neighbors for two years over traffic and emergency access concerns. 
While the two groups have not been able to reach a compromise, the proposed 
Project would include a comprehensive transportation and emergency evacuation 
plan. The plan attempts to reduce school-related congestion along Hiller Drive and 
establish an emergency evacuation plan that would ensure student safety while 
reducing congestion on local streets. The Project would not generate significant 
levels of traffic congestion, noise, or air pollution.  


Policy N2.3 Supporting Institutional Facilities. The City should 
support many uses occurring in institutional facilities 
where they are compatible with surrounding activities and 
where the facility site adequately supports the proposed 
uses. 


The proposed Project would legalize existing uses at the Bentley School campus, 
including a child care program and extended physical education and after-school 
activity hours. The Project would allow an increased intensity of uses compared to 
what was approved as part of the 1969 Major CUP. The existing enrollment and 
operational characteristics of the school, which would be legalized as part of the 
Project, do not adversely affect surrounding land uses.  


Policy N2.5 Balancing City and Local Benefits of Institutions. 
When reviewing land use permit applications for 
establishment or expansion of institutional uses, the 
decision-making body should take into account the 
institution’s overall benefit to the entire Oakland 
community, as well as its effects on the immediate 
surrounding area. 


The proposed Project would legalize the existing student enrollment and allow for a 
maximum enrollment of up to 360 students. Implementation of the proposed Project 
would not result in substantial adverse physical impacts to the area surrounding 
Bentley School. However, it is the role of City decision-making bodies to determine 
whether the project would “benefit” the community.  
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Table V-1 Continued 
Policy # Policy Relationship 


Policy N12.2 Making Day Care Available. High quality day care 
should be made available throughout Oakland, 
appropriately sited and designed based on its capacity and 
attributes. The City should, when appropriate and 
feasible, require major development projects to provide 
on or off-site facilities or other means to address potential 
child care inadequacies and encourage the inclusion of 
child care centers in major residential and commercial 
developments near transit centers, community centers, 
and schools.  


The Project would allow Bentley School to continue operating a childcare program 
on the school site. The program currently operates before and after school and is 
designed to accommodate varied drop-off times and children waiting for after-school 
activities. Childcare includes, but is not limited to, science clubs, sports, and chess. 
The childcare services would only be available to students enrolled in the school. 
Without the Major CUP, the school would not be permitted to operate childcare 
services, and the City would lose childcare services.  


Safety Element 
Fire Hazards 
Policy FI-1 Maintain and enhance the city’s capacity for emergency 


response, fire prevention and fire fighting. 
Legalizing the current enrollment and hours of operation at Bentley School, and 
allowing for a maximum enrollment of up to 360 students would not substantially 
adversely affect the City’s emergency response, fire prevention, or fire fighting 
capabilities. 


Policy FI-2.5 Continue to conduct periodic fire-safety inspections of 
commercial, multi-family and institutional buildings.   


Bentley School would continue to be subject to periodic fire-safety inspections. 
Legalizing the current enrollment and hours of operation would not affect the ability 
of the fire department to conduct such inspections.  


Policy FI-3 Prioritize the reduction of wildfire hazards, with an 
emphasis on prevention. 


The new Major CUP would not result in any alterations to the physical environment 
at or around the Project site. As such, the Project would not adversely affect wildfire 
reduction strategies. 


Historic Element 
Policy 3.8 The highest rated PDHPs (see “Local Register of Historic 


Resources”) will be subject to design review and may 
require environmental review under the California 
Environmental Quality Act/CEQA. Demolition or major 
alteration may necessitate an EIR. 


The Project would not result in any alterations to the historic Hiller residence. 
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Table V-1 Continued 
Policy # Policy Relationship 


City of Oakland General Plan, Open Space, Conservation and Recreation Element 
Open Space Policies 
Policy OS-2.2 Schoolyard Enhancement. Enhance the availability and 


usefulness of Oakland’s schoolyards and athletic fields as 
open space resources by (a) working with the Oakland 
Unified School District to make schoolyards and school 
athletic fields available during non-school hours; (b) 
softening the harsh appearance of schoolyards by varying 
paving materials, landscaping, and restoring elements of 
the natural landscape; and (c) encouraging private 
schools, including church schools, to improve the visual 
appearance of asphalt yard areas.  


The proposed Project would make schoolyards available during non-school hours for 
enrolled students, but would not include plans for public access. However, the 
campus does have an appealing visual appearance due to the presence of landscaping 
on all unpaved portions of the site. 


Conservation Policies 
Policy CO-12.1 Land Use Patterns Which Promote Air Quality. 


Promote land use patterns and densities which help 
improve regional air quality conditions by: (a) minimizing 
dependence on single passenger autos; (b) promoting 
projects which minimize quick auto starts and stops, such 
as live-work development, mixed use development, and 
office development with ground floor retail space; (c) 
separating land uses which are sensitive to pollution from 
the sources of air pollution; and (d) supporting 
telecommuting, flexible work hours, and behavioral 
changes which reduce the percentage of people in 
Oakland who must drive to work on a daily basis.  


The proposed Project would permit up to 360 students to enroll at Bentley School. 
The current enrollment (352 students) has resulted in a less-than-significant increase 
in traffic and air pollution, compared to the enrollment numbers permitted under the 
1969 Major CUP, and the same conclusion would apply to a maximum enrollment of 
up to 360 students. However, as part of the proposed Project, Bentley School has 
implemented a comprehensive transportation program designed to reduce trip 
demand, and enhance circulation safety and transit options. The Project, which would 
more efficiently utilize land in an already-developed area, would not generate 
significant amounts of air pollution.  


Policy CO-12.3 Transportation Systems Management. Expand existing 
transportation systems management and transportation 
demand management strategies to reduce congestion, 
vehicle idling, and travel in single passenger autos.  


The revised Major CUP would include a comprehensive transportation program that 
addresses circulation safety, trip demand, transit, parking, and emergency evacuation. 
The plan would promote transit use and reduce the number of students arriving at the 
school in single-occupancy vehicles.  


Recreation Policies and Actions 
Action REC-5.1.3 Opportunities for Youth. Expand recreational 


opportunities for young people to provide a viable, 
positive alternative to anti-social behavior. Consider 
extended hours of operation at certain recreation centers, 
evening sports events, and other after-hours activities 
oriented towards Oakland youth. 


Under the proposed Project, the hours of operation for physical education and 
extracurricular sport classes would be extended. Physical education would be 
permitted from 7:30 a.m. to 3:30 p.m. and extracurricular sport classes would be 
permitted from 3:30 p.m. to 6:00 p.m. 







L S A  A S S O C I A T E S ,  I N C                                                B E N T L E Y  S C H O O L  M A J O R  C O N D I T I O N A L  U S E  P E R M I T  E I R  
O C T O B E R  2 0 0 8                         V .  P L A N N I N G  P O L I C Y  


 


 


 P:\BES0702 Bentley School\PRODUCTS\DEIR\Admin\5-Planning Policy.doc (11/27/07)  PUBLIC REVIEW DRAFT 172 


Table V-1 Continued 
Policy # Policy Relationship 


Action REC-7.2.1 After-School Programs. Strive to provide After-School 
programs in every junior high or middle school in the 
City by the year 2000. Explore funding sources to expand 
the After-School Program. 


The proposed Project would permit after-school programs to take place on the 
campus. It would permit a childcare program to operate on weekdays from 2:40 p.m. 
to 6:00 p.m., and also would also permit extracurricular sport classes to operate on 
campus from 3:30 p.m. to 6:00 p.m. Without the Major CUP, the school would not be 
permitted to operate childcare operations and after-school sports classes on campus.  


City of Oakland General Plan, Pedestrian Master Plan Policies 
Policy PMP 1.1 Crossing Safety. Improve pedestrian crossings in areas of 


high pedestrian activity where safety is an issue. 
The proposed Project includes a transportation program that would encourage 
students and parents to utilize the crosswalk located at the intersection of North/South 
Hills Court (near Kaiser School), instead of jaywalking across Hiller Drive. The 
Project does not include any plans to add a crossing closer to the entrance of the 
school; such a crosswalk would not be desirable because all pick-ups and drop-offs 
are required to occur on the west side of Hiller Drive (immediately adjacent to the 
school).  


Policy PMP 1.3 Sidewalk Safety. Strive to maintain a complete sidewalk 
network free of broken or missing sidewalks or curbs. 


The Project would not alter or otherwise affect the sidewalk network surrounding the 
project site. However, the Project includes a comprehensive transportation program 
that would ensure that pedestrians are able to travel safely around and through the 
school.  


Policy PMP 2.2 Safe Routes to School. Develop projects and programs to 
improve pedestrian safety around schools. 


The proposed Project would institute a comprehensive transportation program that 
would ensure that pedestrians are able to travel safely around and through the school. 


Policy PMP 2.3 Safe Routes to Transit. Implement pedestrian 
improvements along major AC transit lines and at BART 
stations to strengthen connections to transit. 


The Project would not physically alter pedestrian facilities, but would ensure that safe 
pedestrian connections exist between transit services and the school campus.  


Source: LSA Associates Inc., 2008. 
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VI.   ALTERNATIVES 


The CEQA Guidelines require the analysis of a range of reasonable alternatives to the Project, or to 
the location of the Project, which would feasibly attain most of the Project’s basic objectives and 
avoid or substantially lessen any of the significant effects of the Project. The range of alternatives 
required in an EIR is governed by a “rule of reason” that requires the EIR to set forth only those 
alternatives necessary to permit a reasoned choice.1 CEQA states that an EIR should not consider 
alternatives “whose effect cannot be ascertained and whose implementation is remote and specu-
lative.” 
 
The proposed Project has been described and analyzed in the previous chapters and, based on this 
analysis, would not result in significant impacts, and no mitigation measures would be required. 
Therefore, the Project alternatives analyzed in this chapter incorporate changes to the Project 
suggested by community members, decision-makers, and City staff to reduce the less-than-significant 
impacts of the Project, particularly impacts to the local roadway system. The following discussion is 
intended to inform the public and decision-makers of the relative impacts of four potentially feasible 
alternatives to the proposed Project. A discussion of the environmentally superior alternative is also 
provided.  
 
The following Project objectives were initially listed in Chapter III, Project Description of this EIR 
and are repeated here to inform this evaluation of Project alternatives: 


• Obtain a new Major Conditional Use Permit (CUP) that reflects the existing enrollment and 
operational characteristics of the school. 


• Conduct school operations in a way that is compatible with the surrounding neighborhood and 
existing circulation patterns. 


• Support the use of transit and alternative transportation methods.  


• Respect the sanctity of the Firestorm Memorial Garden.  


• Legalize the lower parking lot.  


• Protect the safety of Bentley School students, staff, parents, and neighbors.  


• Continue to offer high quality day care to address child care needs. 


• Continue to offer a renowned education to Oakland and the Bay Area  
 
The four alternatives to the proposed Project discussed in this chapter include the following: 


• The No Project alternative, which assumes that the student enrollment at Bentley School would 
be subject to the conditions of the original 1969 Major CUP. Student enrollment would be limited 
to 200, and the school’s operations would be consistent with what was approved in 1969.  


                                                      
 1 CEQA Guidelines, 2006. Section 15126.6. 
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• The Reduced Enrollment alternative, which assumes that the student enrollment at Bentley 
School would be limited to 280 students, and that school operations would be the same as those 
that would occur as part of the Project.  


• The Public Transit alternative, which assumes that Bentley School would have a maximum 
enrollment of 360 students, 160 of which would be required to use alternative forms of 
transportation. In addition, this alternative assumes that all other school operations (i.e., other 
than mode to and from school) would be the same as those that would occur as part of the Project.  


• The Tunnel Road Drop-Off alternative, which assumes that Bentley School would have a 
maximum enrollment of 360 students, and that approximately one-third of the student body 
would be dropped off along Tunnel Road instead of on Hiller Drive. This alternative also assumes 
that all other school operations would be consistent with those that would occur as part of the 
Project.  


 
Following is a description of each alternative and an analysis of associated environmental impacts. 
This analysis compares the anticipated impacts of each alternative to the impacts associated with the 
proposed Project. In the case of the proposed Project analyzed in this EIR, there would be no 
significant impacts. As such, this Alternatives chapter represents an exploration of ways to further 
reduce the Project’s already less-than-significant effects on the neighborhood. The environmental 
impacts in the topical areas not discussed below (e.g., Geology, Biological Resources) would be less 
than significant and similar to those associated with the proposed Project.  
 
 
A. NO PROJECT ALTERNATIVE 
1. Principal Characteristics 
The No Project alternative assumes that student enrollment at Bentley School would be limited to 200 
students and that the school would be operated in the manner originally permitted under the 1969 
Major Conditional Use Permit. The 200-student enrollment limit would require the relocation of 
nearly 160 students that currently attend the school. The permitted number of staff is not specified 
under the 1969 CUP. Based on the current ratio of students/staff, it is assumed that less than 40 
faculty and staff would be required to support a student body of 200 students. In the immediate future, 
the number of staff employed by the school as part of the proposed Project is not expected to change, 
but it is possible that staffing could increase in the future without a revision to the 1969 CUP. Under 
the No Project alternative, the school would operate academic activities from 8:00 a.m. to 3:00 p.m. 
Likewise, physical education would be allowed from 8:00 a.m. to 3:00 p.m., instead of the extended 
hours of 7:30 a.m. to 3:30 p.m., as proposed under the revised Major CUP. The hours of operation for 
extracurricular sports activities were not specified under the 1969 CUP and without a revision to the 
Major CUP, the school would not be allowed to operate such after-school activities. 
 
The 1969 CUP does not permit any before- or after-school childcare activities, and as such, the school 
would be required to discontinue all childcare activities. Approximately 175 to 210 students currently 
participate in childcare. Without a new Major CUP, guardians desiring childcare would have to find 
other off-campus childcare arrangements.  
 
Under the No Project alternative, evening, weekend, or summer activities would not be permitted on 
the Hiller campus. In addition, the No Project alternative would not include any of the transportation- 
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and parking-related changes that would occur with implementation of the proposed Project. In 
particular, the school would not implement the rules and guidelines outlined in the Bentley School 
Traffic and Parking Handbook for the Hiller Campus. Drop-off and pick-up activities would occur in 
the circular driveway off Hiller Drive, as opposed to the Hiller Drive frontage adjacent to the 
Firestorm Memorial Garden, which would reduce the space available for queuing vehicles. However, 
school staff and volunteers would continue to assist pick-up and drop-off activities during peak hours.   
 
As part of the No Project alternative, the school would not subsidize alternative transportation 
(including through the provision of free AC Transit passes and funding the administrative costs of 
operating the private bus service). Under the alternative, it is likely that use of alternative transpor-
tation by students would diminish, and if ridership goals are not met, AC Transit bus service to the 
site could be discontinued. If the school continues to use the lower parking lot along Tunnel Road, it 
would need to be legalized. In addition, under the No Project alternative, Middle School students 
(grades 6-8) would not be transferred to the Lafayette Campus. The school would be expected to 
maintain an emergency plan as part of the No Project alternative, but the plan would be crafted 
around a maximum enrollment of 200 students instead of 360 students.  
 
The No Project alternative would achieve some of the proposed Project’s desired objectives, 
including: operate the school in a way that is compatible with the surrounding neighborhood and 
existing circulation patterns; protect the safety of Bentley School students, staff, parents, and 
neighbors; and respect the sanctity of the Firestorm Memorial Garden. However, the No Project 
alternative would not meet the school’s objectives of obtaining a new Major CUP (to legalize current 
student enrollment and expand school operations); legalizing the lower parking lot adjacent to Tunnel 
Road; and actively supporting students’ use of public transportation.   
 
2. Analysis of the No Project Alternative 
The No Project alternative is evaluated for all the environmental topics analyzed in detail in this EIR 
(including Planning Policy).  
 
a. Land Use. Similar to the proposed Project, the No Project alternative would not change the 
land uses on the Project site. The site would continue to function as a Kindergarten through 8th Grade 
school, containing existing classrooms, administration buildings, and play areas. As discussed in 
Section IV.A., Land Use, the current land uses on the project site do not substantially conflict with the 
surrounding residential, civic, and institutional land uses. Under the No Project alternative, fewer 
students would occupy the site and fewer school related activities would take place adjacent to the 
Firestorm Memorial Garden (because pick-up and drop-off activities would occur within the school’s 
circular driveway) than under the Project conditions. Like the Project, activities under the No Project 
alternative would not be considered incompatible with the use of the Firestorm Memorial Garden as a 
place to honor those who died in the 1991 fire. In addition, under the No Project alternative, the site 
would support a student population smaller than that of Kaiser Elementary School, which enrolls 
approximately 250 students and is located one block northeast of the site.  
 
b. Planning Policy. The proposed Project would not substantially conflict with local planning 
policies such that an environmental impact would result. Policy N2.1 of the Land Use and Transpor-
tation Element states that Oakland schools should be operated in a manner that is sensitive to 
surrounding residential uses. While the proposed Project would not result in any significant physical 
impacts based on the City’s significance criteria, the school has been unable to operate in a way that 
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is acceptable to some neighborhood residents. Under the No Project Alternative, enrollment would be 
limited to 200 students, which could address neighborhood concerns regarding traffic and emergency 
access issues. However, the No Project alternative would not conform to City of Oakland General 
Plan policies that encourage the provision of after-school programs and expanded recreational 
activities in all Oakland schools (Policy REC-5.1.3 and REC-7.2.1). Under the No Project Alter-
native, the school would not be permitted to operate after-school extracurricular activities or provide 
childcare. As such, the No Project alternative would not be fully consistent with the City’s General 
Plan. However, these inconsistencies would not result in significant environmental impacts.  
 
c. Transportation and Circulation. Since the No Project alternative assumes the continuation of 
the conditions approved under the 1969 Major CUP, implementation of this alternative would not 
result in a substantial increase in traffic in the foreseeable future. Like the proposed Project, the No 
Project alternative would result in less-than-significant impacts to existing intersection and roadway 
levels of service, traffic hazards, and public transit. The No Project alternative would reduce any 
minor impacts that the proposed Project would have on peak congestion. The reduced student 
enrollment of the No Project alternative would marginally reduce traffic volumes (some of these 
reductions could be offset through reduced use of public transit), but would not substantially improve 
traffic operations compared to the Project because: 1) the Project itself would not result in significant 
levels of congestion and 2) the space for the pick-up/drop-off queue would be reduced because these 
activities would take place only in the school’s circular driveway. In the No Project scenario, all of 
the study intersections would operate at LOS C or better during the peak hours, except for the minor 
stop control at Vicente Road, which would operate at LOS E during the AM peak period, and LOS D 
during the PM peak period. Under cumulative conditions for the alternative, all of the study 
intersections would operate at LOS C or better except for the minor stop control at Tunnel 
Road/Vicente Road. For all intersections except for Tunnel Road/Vicente Road, delays in the 
cumulative condition associated with the No Project alternative would improve by less than 3 seconds 
compared to delays that would result from the proposed Project. However, at Tunnel Road/Vicente 
Road, the No Project alternative would reduce delays during the AM peak hour (which experiences 
the most substantial delays) by approximately 44 seconds.   
 
d. Air Quality. The No Project alternative, like the Project, is not expected to generate a level of 
vehicle trips that would result in significant emissions. Compared to the Project, the No Project 
alternative would reduce the number of vehicle trips generated by the school, but this trip reduction 
would result in only marginal reductions in associated emissions. For instance, compared to the 
Project, the No Project alternative would reduce carbon monoxide concentrations at intersections by 
less than 1 part per million. As such, regional emissions would be reduced by a less-than-significant 
amount. Similar to the proposed Project, the No Project alternative would be consistent with the 
Clean Air Plan, would not violate the BAAQMD’s air quality standards, expose the public to 
objectionable odors, or substantially increase public exposure to toxic air contaminants in excess of 
established standards. Under the No Project alternative there would be fewer greenhouse gas 
emissions due to a reduced number of vehicle trips. Impacts of the No Project alternative would be 
less than those of the Project as proposed. 
 
e. Noise. The No Project alternative would result in marginally decreased noise levels during 
times when students are playing outdoors, compared to the Project. Under current conditions, noise 
levels have increased by less than 2 dBA from No Project (baseline) conditions, which is well below 
the City’s established significance criteria of 5 dBA. As such, the No Project alternative would reduce 







 
L S A  A S S O C I A T E S ,  I N C .  B E N T L E Y  S C H O O L  M A J O R  C O N D I T I O N A L  U S E  P E R M I T  E I R  
O C T O B E R  2 0 0 8  V I .  A L T E R N A T I V E S  
  


 
 


 


P:\BES0702 Bentley School\PRODUCTS\DEIR\Public\6-Alternatives.doc (10/23/2008) PUBLIC REVIEW DRAFT 177


existing noise levels in outdoor uses areas and would not exceed City standards. In addition, the No 
Project alternative would marginally decrease vehicle-related noise, as compared to the Project. The 
No Project alternative would result in lower traffic-related noise levels than current conditions. 
Similar to the proposed Project, the No Project alternative would not substantially increase noise 
levels in or around the Project site. 
 
f. Hazards. Like the Project, any hazards impact is considered less than significant because 
students would occupy permitted buildings that have been built to seismic standards, and the school 
would operate under an emergency plan that would safely evacuate students from the site in the event 
of a fire or after an earthquake. In addition, the No Project alternative would reduce the amount of 
students that would be exposed to earthquake and wildfire hazards and would limit the hours and days 
that they are on campus. This would reduce the number of people exposed to earthquake and wildfire 
hazards, compared to existing conditions. Like the proposed Project, the No Project alternative would 
not interfere with an emergency response plan. All students would be evacuated from the site on-foot, 
reducing vehicle congestion in the event of an emergency.  
 
g. Public Services. Compared to the Project, the No Project alternative would marginally reduce 
the demand for public services, such as police, fire, library, and recreation services (but could 
increase enrollment at other local public or private schools). Like the Project, the No Project 
alternative would not require the construction of new police, fire, library, school, or recreation 
facilities.  
 
 
B. REDUCED ENROLLMENT ALTERNATIVE 
1. Principal Characteristics 
Under the Reduced Enrollment alternative, student enrollment at Bentley School would be limited to 
280 students, and the school would operate under all of the operational changes that would be 
legalized as part of the Project. These changes would be codified in a new Major CUP. The Reduced 
Enrollment alternative would permit student enrollment to increase by 80 students, from the 
enrollment permitted under the 1969 CUP, and would be 80 less than would be permitted if existing 
conditions were legalized as part of the Project. While enrollment would be limited to 280, the school 
would be permitted to keep the existing hours of operations for school activities, run a childcare 
program before and after school, extend the hours for sports and other extracurricular activities, and 
hold a limited number of weekend and evening events (consistent with the proposed operational 
standards listed in Table III-1 of this EIR). Like the Project, this alternative would require the school 
to implement a comprehensive Transportation Program that would include a pick-up/drop-off zone 
along Hiller Drive, adjacent to the Firestorm Memorial Garden. All other components of the Reduced 
Enrollment alternative (e.g., subsidization of public transportation for students, legalization of the 
lower parking lot near Tunnel Road, and the transfer of Middle School students to the Lafayette 
Campus) would be the same as the proposed Project.  
 
The Reduced Enrollment alternative would achieve all the proposed Project’s desired objectives, 
except the objective of seeking a new Major CUP that would permit the school to increase its 
enrollment to 360 students.  
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2. Analysis of the Reduced Enrollment Alternative  
The Reduced Enrollment alternative is evaluated for all the environmental topics analyzed in this 
EIR. The impacts associated with these topics would be similar to those that would result from 
implementation of the proposed Project, although in some cases impacts would be marginally 
reduced.  
 
a. Land Use. The Reduced Enrollment alternative would result in the same less-than-significant 
land use impacts (including neighborhood compatibility impacts) as the proposed Project. The only 
difference between the proposed Project and the Reduced Enrollment alternative is that the alternative 
would reduce current enrollment by 80 students, while the Project would legalize current enrollment 
levels, and allow for a maximum enrollment of up to 360 students. The reduced enrollment would 
slightly reduce activity next to the Firestorm Memorial Garden and within the Bentley School campus 
itself, as compared to the proposed Project, and marginally increase activity compared to the No 
Project alternative. The Reduced Enrollment alternative would also be consistent with land use plans 
and General Plan and zoning designations.  
  
b. Planning Policy. Like the proposed Project, the Reduced Enrollment alternative would not 
conflict with any local policies or plans adopted for the purpose of environmental protection. Similar 
to the No Project alternative, the Reduced Enrollment alternative’s comprehensive Transportation 
Program would increase the efficiency of the morning/afternoon pick-up and drop-of activities, and 
would reduce congestion on neighborhood roadways. At the same time, this alternative would also 
meet key Oakland General Plan policies, such as encouraging the operation of after-school 
extracurricular activities.  
 
c. Transportation and Circulation. The Reduced Enrollment alternative would generate fewer 
vehicle trips than the proposed Project, but more trips than the No Project alternative. Similar to the 
Project, the Reduced Enrollment alternative would result in less-than-significant impacts at the study 
intersections analyzed in Section IV.B, Transportation and Circulation. Traffic queues at the Tunnel 
Road and Hiller Drive intersection and at the school entrance would be shorter compared to current 
Project conditions.   
 
Under the alternative, student drop-off and pick-up activities would function similarly to the Project: 
all vehicles would drive through the school’s loop driveway and pull over by the curbside along the 
Firestorm Memorial Garden for student pick-up and drop-off. However, unloading and loading 
activities would decline by approximately 22 percent compared to the proposed Project. The Reduced 
Enrollment alternative would also reduce the number of school employees compared to the proposed 
Project. This reduction in staff, along with the anticipated reduction in number of parents that would 
park along Hiller Drive (and walk students to class), would result in a net decrease in parking demand 
for school uses. However, this reduction in parking demand would not result in substantial 
environmental benefits. The number of bus riders would also decrease compared to the proposed 
Project. Because AC Transit requires a minimum level of ridership to maintain its bus operations, the 
school would need to ensure that students use transit in sufficient numbers so that AC Transit service 
to the school would continue.  
 
d. Air Quality. The Reduced Enrollment alternative, like the proposed Project, is not expected to 
generate a level of vehicle trips that would result in significant emissions. In addition, the Reduced 
Enrollment alternative would not generate localized carbon monoxide emissions in excess of 
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established standards, result in vehicle-related emissions that would exceed BAAQMD thresholds of 
significance, or expose persons to objectionable odors. The additional 80 students associated with the 
Reduced Enrollment alternative would generate slightly more emissions than the No Project 
alternative, and slightly fewer emissions than the proposed Project. However, these emission levels 
would not be considered significant as they would be far below the significance criteria established by 
the City. Under the Reduced Enrollment alternative there would be fewer greenhouse gas emissions 
due to a reduced number of vehicle trips. However, there would be slightly more vehicle emissions 
than the No Project alternative. While this alternative would generate fewer vehicle trips than the 
proposed Project, its contribution to cumulative global climate change impacts would be similar to 
that of the Project. Both the Project and the Reduced Enrollment alternative would not have 
significant global climate change impacts. Impacts of the Reduced Enrollment alternative would be 
less than those of the Project as proposed. 
 
e. Noise. Like the proposed Project, the Reduced Enrollment alternative would not involve the use 
of construction equipment and would not expose individuals to excessive noise levels caused by 
heavy machinery. Due to additional traffic on Hiller Drive and increased use of the Bentley School 
campus by additional students, the Reduced Enrollment alternative would result in an incremental 
noise increase compared to the No Project alternative, but would generate less noise than the current 
Project conditions. This noise increase on Hiller Drive and on the school grounds would be 
marginally less than the increase that would result from the proposed Project, and slightly more than 
what would occur under the No Project alternative. Similar to the Project, any increase would be 
considered less than significant.  
 
f. Hazards. Compared to the No Project alternative, the Reduced Enrollment alternative would 
increase the student population at Bentley School by 80, and as such, would expose more students to 
wildfire and earthquake hazards, but would reduce the number exposed to these hazards compared to 
the proposed Project. Because students would be evacuated from the site on-foot, changes in the 
numbers of enrolled students would not be expected to have a substantial effect on vehicle congestion 
during emergencies (e.g., wildland fires or earthquakes).  The school’s emergency plan calls for the 
evacuation of students and staff along Tunnel Road so as to avoid extra congestion on Hiller Drive 
(the plan also requires the school to maintain adequate supplies to allow students to remain on-
campus during an extended emergency). As such, the Reduced Enrollment alternative, like the 
proposed Project, is not expected to generate significant hazards impacts.  
 
g. Public Services. Similar to the proposed Project, the Reduced Enrollment alternative would 
marginally increase demand for public services over the No Project alternative, such as police, fire, 
library, and recreation services. The demand generated by this alternative would not be expected to 
result in physical environmental impacts, and would be less than the demand resulting from the 
current Project conditions. 
 
 
C. PUBLIC TRANSIT ALTERNATIVE 
1. Principal Characteristics 
Under the Public Transit alternative, Bentley School would be permitted to have a maximum 
enrollment of 360 students, and would require 160 students to use alternative transportation, 
prohibiting them from being driven in single-occupancy vehicles (e.g., for the purpose of this 
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analysis, a “single-occupancy vehicle” would be a vehicle driven by a guardian which carries one 
student as a passenger). The intent of this alternative is to explore ways in which the effects of the 
Project would change by reducing the number of vehicles that use local and regional roadways to 
drop-off and retrieve students at Bentley School.  
 
In order for this alternative to be successful, the school would be required to increase use of public 
transit by providing additional shuttle service, working with AC Transit to ensure continued operation 
of existing routes, and making other comparable transportation options available to students, and 
offering larger incentives for carpooling. Public transit could be required of all students in certain 
grades. Ensuring that 160 students do not use single-occupancy vehicles would require an 
enforcement mechanism. Enforcement could rely on the tags that are required to be displayed on all 
vehicles that drive into the Bentley School campus. Special tags could be granted to those vehicles 
permitted to drive into the campus pick-up/drop-off zone. As part of this alternative, the school would 
be required to identify ways to enforce the public transit policy, including limiting parking on Hiller 
Drive for non-residents (so that guardians without school access tags are discouraged from picking-up 
and dropping-off students immediately outside the campus – where the school’s vehicle tag policy 
does not apply). The public transit implementation and enforcement mechanisms (including the pick-
up and drop-off locations of any new shuttle service) would be incorporated into the school’s 
comprehensive Transportation Program.    
 
In addition, under the Public Transit alternative, all of the operational changes that would occur as 
part of the proposed Project would be implemented (see Table III-1 of this EIR for a complete list). 
The school would be permitted to change the hours of operations for school activities, run a childcare 
program before and after school, extend the hours for sports and other extracurricular activities, and 
hold a limited number of weekend and evening events. In addition, the lower parking area would be 
legalized as part of the alternative.   


The Public Transit alternative would achieve all of the proposed Project’s desired objectives.  
 
2. Analysis of the Public Transit alternative 
The Public Transit alternative is evaluated for all the environmental topics analyzed in this EIR.   
 
a. Land Use. Similar to the proposed Project, the Public Transit alternative would not result in 
any significant land use impacts. This alternative would legalize existing on-site land uses, and just as 
with the proposed Project, the Public Transit alternative would not cause the site to become 
intrinsically incompatible with surrounding land uses. Under this alternative, the streets around the 
Project site would likely experience increased bus/shuttle use, but this type of traffic would not be 
incompatible with the residential character of the neighborhood. The increase in student enrollment 
and changes in the hours of operation on the site would not permanently interfere with the daily 
operations of surrounding land uses, including Kaiser School to the northeast of the site, residential 
uses to the north and east, and the Firestorm Memorial Garden to the south.  
 
b. Planning Policy. Compared to the proposed Project, the Public Transit alternative is somewhat 
more consistent with applicable policies and plans. The alternative would reduce traffic congestion, 
and could address neighborhood concerns about increased enrollment at the school. The alternative 
would require that 160 students take alternative transportation to and from school, thus reducing 
traffic on Hiller Drive, especially during the peak drop-off and pick-up times. In addition, the Public 
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Transit alternative would better promote the objective of Policy CO-12.1 of the OSCAR element, 
which recommends land use patterns and densities that help improve regional air quality conditions 
by minimizing dependence on single passenger autos. While the Public Transit alternative would not 
change land use patterns or densities, compared to the No Project alternative, it would increase the 
density of students on the Hiller campus, while at the same time requiring that approximately 45 
percent of the students take an alternative form of transportation.  
 
The Public Transit alternative would also be consistent with other applicable policies of the Oakland 
General Plan, such as the one promoting the operation of after-school extracurricular activities. The 
alternative would also be consistent with the City’s “Transit First!” policy, which expresses a 
preference in transportation planning for transit over single-occupancy motor vehicles.  
 
c. Transportation and Circulation.  In terms of traffic operations, the Public Transit alternative 
would generate a similar number of vehicle trips as the No Project alternative, and would therefore 
result in less-than-significant impacts to the study intersections (as would the proposed Project). This 
alternative would require additional provision of bus transit and/or shuttle services with broader 
geographical coverage to pick-up and drop-off students. The average per-vehicle time required for 
loading and unloading activities would be increased compared to the Project due to expanded use of 
public transit. However, because this alternative would result in a smaller number of vehicle trips 
compared to the proposed Project, the alternative could marginally reduce total loading and unloading 
times for the entire student body. Therefore, queues behind the pick-up/drop-off area along Hiller 
Drive would not result in significant levels of congestion.    
 
To ensure efficient operations, the arrival times of the shuttles would require staggering to avoid a 
situation where more than two buses arrive at the school simultaneously. For instance, the school 
could schedule bus/shuttle pick-ups/drop-off 10 minutes apart between 7:45 and 8:20. The 10-minute 
separation would provide adequate time for loading and unloading without causing substantial 
congestion. Because total vehicle trips associated with the alternative would be reduced compared to 
the Project, traffic queues at the Tunnel Road and Hiller Drive intersection, and at the school entrance 
would also be shorter compared to Project conditions. Because 160 students would be required to take 
transit or shuttle services, the Public Transit alternative would reduce the number of parents that 
would park along Hiller Drive, and the overall parking demand generated by school activities. 
 
d. Air Quality. Like the proposed Project, and all of the other alternatives, the Public Transit 
alternative would not substantially increase pollutant or odor concentrations, and would not conflict 
with BAAQMD standards. Since this alternative requires 160 students to take alternative forms of 
transportation to and from school, increases in emissions would likely be marginally lower than those 
associated with the proposed Project and the Reduced Enrollment Alternative (although emissions 
reductions would depend on the number and type of transit vehicles that would serve the school, and 
the utilized capacity of these vehicles). Similar to the proposed Project, the Public Transit alternative 
would not have significant air quality impacts and would not require any mitigation measures. Under 
the Public Transit alternative, 160 students would be required to use public transportation. On a per 
capita basis, the Public Transit alternative would result in the lowest emissions of greenhouse gases 
compared to the Project and the other alternatives analyzed in this chapter (assuming that transit 
vehicles are mostly or fully utilized). 
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e. Noise. Like the proposed Project, the Public Transit alternative would not involve the use of 
construction equipment and would not expose individuals to excessive noise levels caused by heavy 
machinery. In addition, since the alternative would require 160 students to take alternative 
transportation to and from school (and the total number of vehicle trips would be reduced), traffic 
noise could be marginally reduced compared to the proposed Project. However, this noise reduction 
would likely be imperceptible, similar to the noise levels generated by the Project. Noise associated 
with students occupying outdoor areas would be higher than under the No Project and Reduced 
Enrollment alternatives, but would be the same as that associated with the proposed Project, and 
would be considered less than significant.  
 
f. Hazards. Because the Public Transit alternative would legalize the current enrollment of 352 
students, allow for a maximum enrollment of up to 360 students, and legalize the current days and 
hours of operation, this alternative would have the same less-than-significant hazards-related impacts 
as the proposed Project. The alternative would expose the same number of students as the Project to 
wildfire and earthquake hazards. However, the increased risk associated with these hazards would be 
less than significant because the School has an emergency response plan in place that would evacuate 
students from the school on-foot and would not increase vehicle congestion on local roads during an 
emergency, and school buildings have been built or retrofitted to reduce the risk of collapse during an 
earthquake. As such, this alternative would expose more students to wildfire hazards than the No 
Project and Reduced Enrollment alternatives, but, like the proposed Project, would not interfere with 
any adopted emergency response plans and would result in less-than-significant hazards impacts. 
 
g. Public Services. Compared to the No Project alternative, the Public Transit alternative would 
marginally increase the demand for fire, police, and library services due to the increase in students on 
the campus, but is not expected to result in significant impacts. Because the alternative requires 160 
students to use alternative transportation, there could be marginally lower demand for police services 
than would occur under the proposed Project and the Reduced Enrollment alternative (if reduced 
vehicle congestion on Hiller Drive results in fewer calls to the Police Department).  
 
 
D. TUNNEL ROAD DROP-OFF ALTERNATIVE   
1. Principal Characteristics 
Under the Tunnel Road Drop-Off alternative, Bentley School would have a maximum enrollment of 
360 students, and approximately one-third of the student body would be dropped off along the east 
side of Tunnel Road instead of on Hiller Drive. The purpose of this alternative is to reduce the 
number of trips that use Hiller Drive for student loading and unloading. Protocol for using the Tunnel 
Road loading/unloading area would be outlined in the school’s comprehensive Transportation 
Program. Only families with trips that end in Berkeley would be permitted to use this drop-off 
location. 
 
Approximately 38 percent of school vehicle trips originate from Tunnel Road to the north of the 
Project site. These trips comprise approximately 98 inbound trips in the AM peak hour, 66 trips 
during the after-school hour, and 29 trips during the PM peak hour. An alternate drop-off area on the 
east side of Tunnel Road (which borders Bentley School) would be more convenient for a majority or 
all of these trips. For this alternative to succeed, the school would be required to develop a 
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mechanism to ensure that households that travel to the Project site southbound along Tunnel Road 
actually drop-off and pick-up students on Tunnel Road instead of Hiller Drive.  
 
For vehicles traveling southbound along Tunnel Road, the Tunnel Road drop-off point would be 
accessed by: 1) making a left turn off Tunnel Road and driving approximately 150 feet to the 
intersection of Caldecott Lane and Hiller Drive; then 2) making a sharp left-hand turn onto a 
connector road that links back to Tunnel Road in the northbound direction; and 3) proceeding 
approximately 575 feet north along Tunnel Road to the designated drop-off area.  
 
There is currently no detailed design plan for a loading/unloading area along Tunnel Road. However, 
a shoulder exists adjacent to the northbound Tunnel Road lane that could conceivably be used for 
loading/unloading. The school would be required to ensure that adequate pedestrian linkages (e.g., an 
obstacle-free sidewalk) exist between the loading/unloading area and the rest of the school campus. 
Implementing this alternative would require the school to work with Caltrans to secure permission for 
developing a loading/unloading zone on Tunnel Road (which, as State Highway 13, is administered 
by Caltrans).  
 
It is anticipated that the vehicles using the area would arrive randomly throughout the peak morning 
and afternoon periods. With limited space available for vehicle storage (approximately four vehicles), 
queues associated with the loading/unloading area could extend beyond the available drop-off area 
and adversely affect Tunnel Road operations. To avoid such queues, the school would be required to 
enforce staggered drop-off/pick-up times. Under such a policy, vehicles that arrive early would be 
required to circulate around the area (and potentially travel north on Hiller Drive), and return back to 
the drop-off area when appropriate. The feasibility of requiring private vehicle trips to be sufficiently 
staggered to reduce queuing is doubtful. Due to the small vehicle storage area, need for intense traffic 
management at the Tunnel Road pick-up and drop-off area, and potential sight line hazards (limited 
visibility between segments of Tunnel Road and the pick-up/drop-off area), this alternative would 
likely be infeasible. However, the alternative is qualitatively analyzed in this section for informational 
purposes.   
 
Similar to the Project, under the Tunnel Road Drop-Off alternative, the school would be permitted to 
change the hours of operations for school activities, run a childcare program before and after school, 
extend the hours for sports and other extracurricular activities, and hold a limited number of weekend 
and evening events. In addition, the lower parking area would be legalized as part of the alternative. 
The Tunnel Road Drop-Off alternative would achieve all of the proposed Project’s desired objectives. 
 
2. Analysis of the Tunnel Road Drop-Off Alternative 
The Tunnel Road Drop-Off alternative is evaluated for all the environmental topics analyzed in this 
EIR. The impacts associated with these topics would be similar to those that would result from 
implementation of the proposed Project (with the potential exception of Transportation and 
Circulation impacts, which could be marginally worse than the proposed Project).  
 
a. Land Use. Similar to the proposed Project, the Tunnel Road Drop-Off alternative would not 
result in any significant land use impacts. Like the Project, this alternative would legalize existing 
conditions, and would not result in land use incompatibilities. Compared to the proposed Project, this 
alternative would reduce school-related traffic along Hiller Drive, but could result in longer queues on 
Tunnel Road. In addition, compared to the proposed Project, pick-up and drop-off activity would be 
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marginally reduced adjacent to the Firestorm Memorial Garden, and like the Project, this alternative 
would not result in incompatible land uses, or related impacts. 
 
b. Planning Policy. Like the proposed Project, the Tunnel Road Drop-Off alternative would not 
conflict with any local policies or plans adopted for the purpose of environmental protection. This 
alternative would meet key Oakland General Plan policies, such as encouraging the operation of after-
school extracurricular activities. Reduction of school-related traffic along Hiller Drive could also 
make school operations less problematic for the surrounding neighborhood (but potentially create 
long queues and sight line hazards on Tunnel Road).  
 
c. Transportation and Circulation. Compared to the proposed Project, the Tunnel Road Drop-
Off alternative would not significantly change traffic operations at the intersection of Tunnel Road 
and Warren Freeway, or the intersection of Tunnel Road and Vicente Road, because total trips 
moving through these intersections would be unchanged. This alternative would eliminate the need of 
a number of vehicle trips to enter Hiller Drive northbound to the school (and southbound on Hiller 
Drive out of the school), and could improve traffic operations at the intersection of Hiller Drive and 
Tunnel Road. The traffic operations and queues at the school entrance would also improve compared 
to the Project due to reduced vehicle trips entering to drop-off or pick up students. As with the 
proposed Project, the overall impact at the study intersections would be less than significant. 
However, with limited space available for vehicle queuing on Tunnel Road (approximately four 
vehicles), queues associated with the loading/unloading area could extend beyond the available drop-
off area and create substantial congestion on Tunnel Road. Thus the traffic benefits associated with 
reduced traffic on Hiller Drive would need to be considered in the context of potentially increased 
queuing on Tunnel Road. In addition, vehicles slowing to drop-off and merging to re-enter the north-
bound Tunnel Road flow could increase the potential for traffic incidents.   
 
Under this alternative, the school would be required to provide additional staff at the new drop-off 
area along Tunnel Road to facilitate student loading and unloading activities. Depending on the final 
configuration of this new loading area, approximately three staff persons (at a minimum) would be 
required to manage school-related loading/unloading activities: one staff person would be required at 
the front of the queue; one staff person would be required in the middle of the queue to facilitate 
students getting into and out of vehicles, and one staff person would be required at the end of the line 
to ensure that queues do not block through traffic on Tunnel Road. Even with additional staffing 
along Tunnel Road, traffic would have to be managed intensely to ensure that lengthy queues do not 
exceed the four-vehicle storage area. Due to the small vehicle storage area, need for intense traffic 
management at the Tunnel Road pick-up and drop-off area, and potential hazards, this alternative 
would likely be infeasible from a transportation perspective. 
 
In terms of parking demand and transit demand, this alternative would result in impacts that are 
similar to those that would result from the Project.  
 
d. Air Quality. Like the proposed Project, the Tunnel Road Drop-Off alternative would not 
substantially increase pollutant or odor concentrations, and would not conflict with BAAQMD 
standards. Compared to the proposed Project, CO concentrations would be expected to be reduced 
along Hiller Drive and increased along Tunnel Road. However, these changes would not be 
significant and overall CO concentrations at both locations would not exceed State or federal CO 
standards. Similar to the proposed Project, the alternative would not have significant air quality 
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impacts and would not require any mitigation measures. Under this alternative, the amount of vehicle 
trips would not change and, as such, the same greenhouse gas emissions as the proposed Project 
would occur. Similar to the proposed Project, the alternative would not have significant air quality 
impacts and would not require any mitigation measures. 
 
e. Noise. Like the proposed Project, this alternative would not involve the use of construction 
equipment and would not expose individuals to excessive noise levels caused by heavy machinery. 
Compared to the proposed Project, noise levels would be reduced in the vicinity of the Firestorm 
Memorial Garden and elsewhere along Hiller Drive and would increase near the drop-off area along 
Tunnel Road. However, the changes in noise levels compared to the Project would not be substantial. 
 
f. Hazards. Because the Tunnel Road Drop-Off alternative would permit an enrollment of up to 
360 students, and legalize the days and hours of operation, this alternative would have the same less-
than-significant hazards-related impacts as the proposed Project, while posing marginally greater 
hazards risks than the No Project and Reduced Enrollment alternatives (and additional roadway 
hazards risks on Tunnel Road compared to the Project and all other alternatives). 
 
g. Public Services.  The alternative – which would legalize the School’s current enrollment of 
360 students – would result in the same increase in demand for police, fire, and library services (and 
the same less-than-significant impacts to these services) as the proposed Project.  
 
 
E. OTHER ALTERNATIVES CONSIDERED 
Because the proposed Project would result in no significant environmental impacts, the alternatives 
analysis in this EIR explores using different configurations of maximum student enrollment, 
operational characteristics, and transportation options to reduce the primary environmental concern of 
neighborhood residents: traffic. CEQA Guidelines section 15126.6 states that: “An EIR need not 
consider every conceivable alternative to a project. Rather, it must consider a reasonable range of 
potentially feasible alternatives that will foster informed decisionmaking and public participation. An 
EIR is not required to consider alternatives which are infeasible.” This alternatives analysis is 
consistent with this guidance in that it considers a range of feasible alternatives, including alternatives 
suggested by neighborhood residents, City staff, and the Oakland Planning Commission. The 
following alternatives were considered, but ultimately rejected. The reasons for rejection are 
summarized below.  


• Off-Site Alternative. Since the site contains an operating school, and there are few sites available 
in the East Bay for construction or wholesale relocation of a school, an off-site alternative was 
not considered to be feasible and was not analyzed in detail. The City considered an alternative 
that would move the entire Hiller Campus student body to the Lafayette Campus. This alternative 
was rejected because it would be infeasible (permitting for such a move is not under the control 
of the lead agency, and the Lafayette Campus does not have adequate capacity to accommodate 
360 additional students) and would likely result in new significant impacts (because students who 
live near the Hiller Campus would be subject to longer commutes, and these commutes would 
result in traffic congestion).   


• New Pick-Up/Drop-off Location Alternative. An alternative that would convert the lower parking 
lot into a new drop-off zone (and remove the Hiller Drive drop-off zone) was rejected prior to 
detailed analysis primarily because the City of Berkeley Planning Department representatives 
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(who would be responsible for permitting such an alternative) have indicated strong opposition to 
the alternative, and the alternative would likely result in significant congestion and potential 
safety hazards on Tunnel Road.  


• Intermediate Reduced Enrollment Alternative. This alternatives chapter provides a detailed 
analysis of two reduced enrollment alternatives: the No Project alternative (200 students) and the 
Reduced Enrollment alternative (280 students, or roughly half of the requested enrollment 
growth). These alternatives represent a reasonable range of reduced enrollment scenarios, and 
neither would be required to reduce the less-than-significant impacts of the Project. Therefore, the 
City did not analyze other reduced alternative scenarios (e.g., a 300 or 340-student alternative) in 
detail. These intermediate alternatives would not meaningfully reduce congestion, noise, or air 
pollution generated by the proposed Project.  


• 100 Percent Public Transit Alternative. An alternative that would require all students to use 
public transit was determined to be infeasible and would constrain school operations in a way that 
goes beyond the intent of CEQA. Students’ schedules (which vary from day to day) and access to 
public transit would make mandatory public transit use infeasible. The Public Transit alternative 
analyzed in this chapter would require 160 students (the approximate difference between existing 
enrollment at the school and enrollment under the No Project alternative) to use transit.  


• No Middle School Move Alternative. The City also considered an alternative that would prohibit 
the Middle School from moving to the Lafayette Campus (and the Hiller Campus from 
backfilling with younger students). The per-student trip generation rate for younger students is 
somewhat higher than the per-student trip generation for older students, hence the prima facie 
attractiveness of precluding the relocation of the older students. However, operation of Bentley 
School with only younger students (no Middle School students) would not result in new 
significant impacts beyond those identified for school operations with both Middle School and 
Lower School students. Therefore, an alternative that would prohibit the school from backfilling 
with younger students after a transfer of Middle School students would not be required to reduce 
significant impacts and was rejected from detailed consideration.  


 
 
F. ENVIRONMENTALLY SUPERIOR ALTERNATIVE 
CEQA requires that the EIR identify the environmentally superior alternative. The No Project 
alternative would generate the lowest levels of traffic congestion on area roadways (and would also 
generate the least noise and air pollution) out of all the alternatives, and would thus be considered 
“environmentally superior.” However, the No Project alternative would not allow the Project 
applicant to achieve the key objective of obtaining a new Major CUP that would legalize the current 
enrollment and operations at Bentley School.  
 
CEQA Guidelines section 15126(e)(2) requires that an additional alternative be designated as the 
environmentally superior alternative if the No Project alternative is identified as such. The secondary 
environmentally superior alternative would be the Public Transit alternative, which would increase 
school-related trip generation only marginally above No Project levels while still allowing for a 
student enrollment of 360 students. The Public Transit alternative would require careful coordination 
by the school to ensure that bus/shuttle arrival and departure times are staggered, but has the greatest 
potential to achieve the school’s objectives while minimizing less-than-significant environmental 
impacts on the neighborhood surrounding Bentley School. The environmentally superior alternatives 
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should be considered in the context of the environmental impacts that would result from the Project – 
all of which would be less than significant. Thus the environmentally superior alternatives (particu-
larly the Public Transit alternative) would not represent significant environmental gains compared to 
the proposed Project.  
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VII. CEQA-REQUIRED ASSESSMENT CONCLUSIONS 


As required by CEQA, this chapter discusses the following types of impacts that could be associated 
with the proposed Project: growth-inducing impacts; significant irreversible changes; cumulative 
impacts; effects found not to be significant; and unavoidable significant effects.  
 
 
A. GROWTH INDUCEMENT 
A project is considered growth-inducing if it would directly or indirectly foster substantial economic 
or population growth or the construction of additional housing.1 Examples of projects likely to have 
significant growth-inducing impacts include extensions or expansions of infrastructure systems 
beyond what is needed to serve project-specific demand, or development of new residential 
subdivisions or industrial parks in areas that are currently only sparsely developed or are 
undeveloped.  
 
The Project would not include the construction of housing. Therefore, it would not result in direct 
population growth on or around the school site. The Project would legalize current student enrollment 
along with hours and days of operation of school activities, and permit a maximum enrollment of up 
to 360 students. No new infrastructure, such as utilities and roads, would be developed to serve these 
students. The proposed enrollment would not induce direct or indirect population growth because 
Bentley School students already live in Oakland, or in surrounding communities. The Project would 
not cause a substantial number of households to move to the City. 
 
The proposed Major CUP would permit 62 employees to work at Bentley School. The original 1969 
Major CUP did not specify the number of permitted employees at the school (but was drafted under 
the assumption that school employees would be permitted to work at Bentley School). Since 62 staff 
members already work on the Hiller Campus, the Project would not result in any indirect population 
growth from the creation of new jobs. In addition, the Project would limit total employees at the 
school to 62, precluding future staffing increases without a revised use permit (and supplemental 
environmental review).  
 
 
B. SIGNIFICANT IRREVERSIBLE CHANGES 
An EIR must identify any significant irreversible environmental changes that could result from 
implementation of a proposed project. These may include current or future uses of non-renewable 
resources, and secondary or growth-inducing impacts that commit future generations to similar uses. 
CEQA dictates that irretrievable commitments of resources should be evaluated to assure that such 
consumption is justified.2 The CEQA Guidelines describe three distinct categories of significant 


                                                      
1 CEQA Guidelines, 2006. § 15126.2(d).   
2 CEQA Guidelines, 2006. § 15126.2(c).  
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irreversible changes: 1) changes in land use that would commit future generations; 2) irreversible 
changes from environmental actions; and 3) consumption of non-renewable resources. 
 
1. Changes In Land Use Which Would Commit Future Generations 
The proposed Project would not introduce new land uses to the Project site. The site is currently used 
as a school and the proposed Project would legalize the current uses on the site, including enrollment 
and operational characteristics. The Project site would continue to be used as a school campus, and 
the land use would not change. Therefore, the proposed Project would not commit future generations 
to a significant change in land use.  
 
2. Irreversible Changes From Environmental Accidents 
No significant irreversible environmental damage, such as what could occur as a result of an acciden-
tal spill or explosion of hazardous materials, is anticipated due to implementation of the proposed 
Project. The Project would not involve any demolition or construction on the site, or other activities 
that could release hazardous materials.  
 
3. Consumption of Nonrenewable Resources 
Consumption of nonrenewable resources includes conversion of agricultural lands, loss of access to 
mining reserves, and use of non-renewable energy sources. The Project site is located within a 
developed residential neighborhood in Oakland and Berkeley. Surrounding land uses include 
residential, institutional, and civic uses. No lands used for farming or mineral extraction are located 
within or in the vicinity of the Project site. Therefore, the proposed Project would not convert 
agricultural lands to non-agricultural uses or result in the loss of access to mining reserves. Legalizing 
existing school operations would not increase energy consumption to unsustainable levels. In 
addition, energy is used relatively efficiently because: 1) the existing school campus will be able to 
accommodate proposed student enrollment and no new acquisition of land or construction would be 
required; 2) the Project site is located near major East Bay population and job centers, potentially 
allowing for reduced vehicle trips; and 3) energy efficiency in transportation would be actively 
promoted by the school through the subsidization of AC Transit passes and operation of private 
alternative public transit for students unable or unwilling to use AC Transit. Therefore, the Project 
would not be expected to consume substantial additional amounts of energy and would not 
substantially deplete non-renewable fuel supplies.  
 
 
C.   CUMULATIVE IMPACTS 
CEQA defines cumulative impacts as “two or more individual effects, which, when considered toge-
ther, are considerable, or which can compound or increase other environmental impacts.” Section 
15130 of the CEQA Guidelines requires that an EIR evaluate potential environmental impacts that are 
individually limited but cumulatively considerable. These impacts can result from a proposed project 
alone, or together with other projects. The CEQA Guidelines state: “The cumulative impact from 
several projects is the change in the environment which results from the incremental impact of the 
project when added to other closely related past, present, and reasonably foreseeable probable future 
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projects. Cumulative impacts can result from individually minor but collectively significant projects 
taking place over a period of time.”3 
 
1. Methodology 
When evaluating cumulative impacts, CEQA envisions the use of either a list of past, present, and 
probable future projects, including projects outside the control of the lead agency, or a summary of 
projections in an adopted planning document, or some reasonable combination of the two approaches. 
The Project site is located in a neighborhood with little planned large-scale development, due to the 
primarily residential nature of the area, hilly topography, and lack of parcels that are suitable for 
development. The only large scale currently planned project in the vicinity of the Project site is the 
Federal Highway Administration and the California Department of Transportation’s Caldecott 
Improvement Project. This project proposes to alleviate traffic congestion along Route 24 by 
constructing a fourth bore of the Caldecott Tunnel. This project was taken into account in determining 
the cumulative impacts of the proposed Project.  
 
The methodology used for assessing cumulative impacts typically varies depending on the specific 
topic being analyzed. For example, the geographic and temporal (time-related) parameters related to a 
cumulative analysis of air quality impacts are not necessarily the same as those for a cumulative 
analysis of noise impacts. This is because the geographic area that relates to air quality is much larger 
and regional in character than the geographic area that could be affected by potential noise impacts 
from a proposed project and other cumulative projects/growth. The cumulative noise impacts are 
more localized than air quality and transportation impacts, which are more regional in nature. 
Accordingly, the parameters of the respective cumulative analyses in this document are determined 
by the degree to which impacts from this Project are likely to occur in combination with other 
development projects. 
 
Since 2000, the City of Oakland has developed and maintained a cumulative growth scenario and 
land use database primarily for use in cumulative transportation analyses for Oakland EIRs. 
Oakland’s growth scenario is developed using a forecast-based approach (i.e., an approach based on 
regional forecasts of economic activity and demographic trends). The Association of Bay Area 
Governments (ABAG) projections provide the City-wide and regional economic and demographic 
inputs. The scenario also incorporates extensive local information and input regarding the locations 
for growth and change within the City, including past, present, existing, pending, and reasonably 
foreseeable future development in the area surrounding the Project site.  
 
The cumulative transportation, air quality, and noise analyses in this EIR rely on the most recent 
version of the Alameda Countywide Travel Demand Model, which was prepared by Dowling 
Associates, Inc. for the Alameda County Congestion Management Agency. The travel demand model 
was used to identify regional traffic volume growth rates on major roadways around the Project site. 
Growth on local roadways around the Project site was not shown in the Alameda Countywide model. 
Therefore, land use data were evaluated to determine cumulative growth that would contribute to 
traffic (and air quality and noise emissions) on local streets. For the purposes of the cumulative 
transportation, air quality, and noise analysis, a 5 percent nominal growth rate over the next 25 years 
was assumed for the cumulative conditions on local residential streets around Bentley School. This 
growth rate represents a conservative estimate. The cumulative analyses of the other environmental 
                                                      


3 CEQA Guidelines, 2006. § 15355. 
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topics (e.g., land use, hazards) also assume a 5 percent nominal rate of growth in the immediate 
Project area, based on the City’s land use data. In addition, information on specific development 
projects in the vicinity of the site (i.e., Caldecott Tunnel Improvement Project) was sought, and the 
more site-specific cumulative effects of these projects were taken into account in the Project 
cumulative analysis. 
 
2. Cumulative Effects of the Proposed Project 
The following analysis examines the cumulative effects of the proposed Project. The potential 
cumulative effects of the proposed Project are summarized below for each of the topics that are 
analyzed in Chapter IV of the EIR. This analysis is also included in each of the topical sections in 
Chapter IV. No significant cumulative impacts have been identified. 
 
a. Land Use. The Project site is located in a neighborhood that is unable to accommodate new 
large-scale development due to a lack of parcels that are suitable for development and steep 
topography. Typical development in the vicinity of the Project site includes infill single-family 
residential construction and home renovation and expansion. Implementation of the proposed Project 
and cumulative projects would not alter the character of the neighborhood and would not place 
incompatible uses next to each other. These conclusions would also apply to potential future growth 
at Kaiser Elementary School (which is not expected to be substantial) in conjunction with the 
proposed Project. School enrollment growth in the area would not fundamentally change the 
residential character of the area or result in other significant cumulative land use impacts.  
 
b. Transportation and Circulation. Refer to Section IV.B., Transportation and Circulation, for a 
detailed evaluation of the cumulative transportation-related impacts of the proposed Project. The 
cumulative traffic analysis completed for the proposed Project indicates that the addition of Project 
trips to a theoretical No Project condition would be expected to worsen traffic operations at the 
intersection of Tunnel Road and Warren Freeway from LOS C to LOS D in the AM peak hour and 
from LOS B to LOS C in the after school peak hour. These levels of service would continue to be 
acceptable (LOS D or better), according to City of Oakland standards. The Project would increase the 
cumulative delay at the intersection of Tunnel Road/Vicente Road in the AM peak hour by 
approximately 44 seconds. However, this increase in delay would not be considered significant based 
on the City’s significance criteria. The Caldecott Improvement Project is a major project proposed in 
the vicinity of Bentley School. However, according to the Final Environmental Assessment and 
Environmental Impact Report prepared for the Caldecott project, access to the project construction 
zone would primarily be via SR 24, Fish Ranch Road, and Old Tunnel Road.4 Therefore, Caldecott 
project construction traffic is not expected to substantially affect the operation of intersections in the 
vicinity of Bentley School in the cumulative condition. The Project would not adversely affect the 
pedestrian/bike environment, or transit service, and would not result in associated significant impacts 
in the cumulative condition. Therefore, the Project would not result in significant cumulative 
transportation and circulation impacts.  
 
c. Air Quality. A cumulative impact would occur if the Project would result in any individual 
significant air quality impact, or if the Project would result in a fundamental conflict with the local 
general plan, when the general plan is consistent with the regional air quality plan. As discussed in 
                                                      


4 U.S. Department of Transportation, Federal Highway Administration, and California Department of Transportation, 
2007. Final Environmental Assessment/Environmental Impact Report. August.  
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Section IV.C, Air Quality, vehicle trips associated with a maximum enrollment at Bentley School of 
360 students would not result in significant Project-specific air pollution emissions. The cumulative 
1-hour and 8-hour CO concentrations for the year 2025 without and with the Project would be below 
the federal and State CO standards. The 1-hour CO levels would range from 2.9 ppm to 3.6 ppm, 
much lower than the State CO standard of 20 ppm. The 8-hour CO levels would range from 2.0 ppm 
to 2.5 ppm, also much lower then the State and federal standard of 9 ppm. In addition, the City of 
Oakland’s General Plan is in general conformance with the California Air Plan (CAP). The proposed 
Project would not result in land use changes on the Project site and would not require a General Plan 
amendment. Therefore, the proposed Project would be consistent with the CAP and would not result 
in cumulative air quality impacts. In addition, Project-related emissions of greenhouse gases would 
not represent a cumulatively considerable contribution to global climate change. The Project’s 
greenhouse gas emissions would be minimized by virtue of the location of the Project site in Oakland, 
which is walkable, is well-served by transit, and has the potential for short vehicle trips. 
  
d.  Noise. The proposed Project would not result in the construction of any new mechanical systems 
or buildings. The proposed Project would not be expected to substantially increase the number of 
deliveries to the school compared to theoretical no Project conditions. Existing noise sources would 
continue to contribute to future cumulative ambient noise levels on the site, and would result in a less-
than-significant impact on sensitive receptors in the Project site vicinity. The proposed Project would 
result in less-than-significant cumulative increase in traffic noise levels. The largest increase, of only 
0.8 dBA, would occur on Hiller Drive on the segment from Tunnel Road to the school’s exit 
driveway. This increase is well below the City’s established significance criterion of a 5 dBA 
permanent increase and well below the 3 dBA limit of an increase that would be perceptible by the 
average human. Therefore, the proposed Project would not contribute considerably to cumulative 
noise levels. According to the Final Environmental Assessment and Environmental Impact Report 
prepared for the Caldecott Tunnel Improvement Project, access to the project construction zone 
would primarily be via SR 24, Fish Ranch Road, and Old Tunnel Road, and thus construction 
vehicles would not expose Bentley School to high noise levels in the cumulative condition. In 
addition, noise levels immediately surrounding the staging area for the Caldecott project (which 
would be located over ¼-mile from Bentley School) would be 3 dBA Leq or less, and would not be 
perceptible at Bentley School in the cumulative condition.5 
 
e. Hazards. Implementation of the proposed Project and cumulative projects would incrementally 
increase the exposure of people and structures to earthquake and wildfire hazards. Planned and 
foreseeable projects in the vicinity of the Project site would be required to meet the requirements of 
Title 24, Part 2 of the California Building Code, sections 4251-4290, 4291-4299, and 4421-4446 of 
the California Public Resources Code,  the City of Oakland Municipal Code’s fire protection 
standards for construction, and any other applicable requirements, which would reduce the 
impact of earthquake and wildfire hazards. The Project would legalize the current enrollment and 
operational characteristics of Bentley School, and allow for a maximum enrollment of up to 360 
students. Evacuations would be conducted in accordance with an evacuation plan, which was 
designed to accommodate 360 students, and would not be expected to create substantial amounts of 
congestion that would impede neighborhood evacuation. The school’s evacuation protocol involves 
transferring students by foot to pre-arranged evacuation sites or retaining students on-campus until the 
threat has subsided. In addition, parents are prohibited from retrieving their children during an 
                                                      


5 Ibid.  
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emergency until notified to do so by Bentley School. This protocol would minimize Project-related 
traffic on local roads during an emergency and would not substantially increase the neighborhood’s 
exposure to hazards. Implementation of the proposed Project would not contribute considerably to 
any cumulative hazardous impacts. 
 
f. Public Services. Implementation of the proposed Project and cumulative projects would not 
increase the demand for public services beyond current levels. Due to the relatively small amount of 
projected growth in the vicinity of the Project site, it can be concluded that the proposed Project and 
cumulative projects would be adequately served by existing public services and would not require the 
construction of new service facilities that would themselves result in significant environmental 
impacts. 
 
 
D.   EFFECTS FOUND NOT TO BE SIGNIFICANT 
Based on discussion with City staff, review of public scoping comments (Appendix A), review of 
data pertaining to the Project site and its surroundings, and visits to the Project site, the proposed 
Project is not expected to result in significant impacts related to the following topics, which are not 
further evaluated in the EIR. These topics were scoped out of detailed analysis.  
 
1. Cultural and Paleontological Resources. The administration building on the Bentley School 
campus has been designated as a property of “secondary importance” by the Oakland Cultural 
Heritage Survey. The proposed Project would not involve any change to the building. No ground 
disturbance would occur as part of the Project. As such, the Project would not affect known or 
unknown cultural or paleontological resources.  
 
2. Aesthetic Resources. The proposed Project would not involve demolition or construction 
activities or substantially alter the visual character of the surrounding neighborhood in any way. 
Landscaping would continue to shield much of the school’s facilities and internal operations from 
Hiller Drive. In addition, because the Project would not include any construction or physical changes 
to the site, it would not compromise scenic views.  
 
3. Population and Housing. The Project would not introduce a new mix of uses on the Project 
site, and in particular, would not introduce new housing to the site. The proposed Project would not 
demolish or construct housing, and would not directly change the residential population in Oakland or 
Berkeley. In addition, the project would cap staff levels at 62, which represents approximately the 
current employment on the site. As such, no indirect population growth would occur. Therefore, 
implementation of the project would not result in significant indirect population growth or other 
significant population and hosing-related impacts.  
 
4. Agricultural Resources. The Project site and its immediate surroundings are located within a 
developed residential area of Oakland/Berkeley that is not classified by the State of California 
Department of Conservation, Division of Land Resource Protection as important farmland.6 Bentley 
School has not converted agricultural uses to non-agricultural uses or otherwise constrained 


                                                      
6 California Department of Conservation, 2007. Farmland Mapping and Monitoring Program, 2004-2006 Farmland 


Conversion Data.  
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agricultural activities, and no agricultural land would be converted if existing school operations are 
legalized.  
 
5. Biological Resources. The Project site is covered by a mixture of native and non-native plants, 
buildings, and paved areas, and is in an area with low-density residential development. The Project 
would not result in the removal of vegetation from the site, or other physical changes to the landscape 
of the site. Wildlife and plants present within the Project site are adapted to urbanized areas and 
would not be adversely affected by the proposed uses on the school campus. Therefore, the Project 
would result in less-than-significant impacts to biological resources.  
 
6. Mineral Resources. The proposed Project is located on an already-developed site that has not 
been used for mineral extraction. The Project would not introduce new land uses to the Project site 
and would not reduce the availability of a known mineral resource.  
 
7. Geology, Soils, and Seismicity. Because the Project would not include construction or ground-
disturbing activities, it would not result in erosion, change soil conditions on the site, or expose 
buildings to earthquakes or other geology-related instabilities (including those associated with the 
hilly topography of the site). However, the Project would expose 360 students to earthquake hazards 
associated with a site located near an active fault line (i.e., the Hayward Fault, which is located 
approximately 500 feet south of the Project site). All buildings on the site, with the exception of the 
administration building, were constructed after the 1991 Oakland Hills Fire and were individually 
permitted by the City. These buildings were required to be constructed in accordance with the 
applicable building code, including all provisions related to construction in the seismically-active 
Alquist-Priolo Fault Zone. In addition, the administration building would have been required to 
undergo a seismic retrofit, per applicable City requirements. Therefore, occupants of the buildings on 
the Project site would not be exposed to a substantial risk of loss, injury, or death associated with 
earthquakes.  
 
The proposed Project would also not expose neighborhood residents to a substantial adverse risk 
associated with earthquakes. As discussed in Section IV.E, Hazards, the proposed Project would not 
interfere with an emergency evacuation plan, including the Oakland Standard Emergency 
Management System (SEMS) emergency plan. The Bentley School Emergency Management Plan 
would ensure that students remain on-site during or immediately after an earthquake and/or are 
evacuated by foot to off-site locations. Based on the school’s emergency plan, no students would be 
evacuated by vehicle from the campus. The Emergency Management Plan also includes provisions 
for alerting parents/guardians of appropriate pick-up times/locations for retrieving students, and 
would minimize vehicle congestion associated with emergencies. The proposed student enrollment is 
not expected to result in vehicle congestion on local streets during an emergency (including an 
earthquake), or otherwise expose local residents to adverse risks.   
 
8. Hydrology and Water Quality. The proposed Project would not result in any physical changes 
to the site and would not increase impervious surface coverage or change drainage patterns. In 
addition, the proposed Project would not place structures in flood hazard zones or existing waterways.  
 
9. Public Utilities. Implementation of the proposed Project would permit 360 students to enroll at 
Bentley School. The demand for water, wastewater treatment, or storm water conveyance associated 
with this enrollment level is accommodated by existing facilities. In addition, legalized enrollment 
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would not adversely affect solid waste generation or energy demand. The utility agencies that serve 
the Project site have adequate capacity to serve development anticipated in the Oakland General Plan. 
The proposed Project would be consistent with the Oakland General Plan and would thus be 
adequately served by the various utilities.   
 
 
E.   SIGNIFICANT UNAVOIDABLE IMPACTS 


The proposed Project would result in no significant and unavoidable impacts.    
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Existing Traffic Counts 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


  







 
G-1 


 
Existing Traffic Counts 


 
 
Traffic counts for all study intersections were initially collected on Wednesday, October 24, by 
subcontractor, Wiltec. The initial traffic counts were reviewed by Dowling Associates staff and 
City of Oakland staff to check for reasonableness.  
 
Traffic Count Issue and Reconciliation: 
 
The review found that the counts collected at the school driveway location were unrealistically 
high during the AM peak hour. Specifically, the counts showed a total of 518 vehicles entered 
the school driveway on Hiller Drive during the morning peak hour. There are only 352 students 
enrolled in the school, of which approximately 79 students take bus transit to school, leaving 
approximately 273 students requiring drop off from parents by vehicle. Additional factors to be 
considered to check the reasonableness of counts at the school driveway include: 
 


1. A small portion of the parents park on Hiller Drive without entering the school, and 
walk the students to class.  


2. There are students who carpool (i.e. parents that drop off more than one student per 
vehicle).  


3. At the Hiller Drive on-campus drive parking lot, there are a total 23 spaces, and most 
staff would enter the parking lot during the peak hour.  


 
For the reasons stated above, a total of 518 vehicles entering the school driveway in the morning 
peak hour is concluded to be unreasonably high. Therefore, the subcontractor, Wiltec, was 
requested to conduct recount at that location.  
 
Counts were collected for the second time by Wiltec on Wednesday, December 5, 2007, at the 
school driveway. The re-count showed that a total of 397 vehicles entered the school during the 
morning peak hour, which was still considered to be unrealistically high for the reasons stated 
above. 
 
Therefore, a third count was required in order to reconcile the conflict and obtain accurate data to 
proceed with the analysis. Dowling Associates staff collected traffic counts at the school 
driveway on Tuesday, January 8, 2008. A total of 220 vehicles were counted that entered the 
driveway during the morning peak hour, which is a reasonable count, considering the current 







enrollment level and the other factors listed above. Therefore, this latest set of data is used to 
replace the previous counts at this location.  
 
To further demonstrate the validity of the latest set of traffic counts (collected on January 8, 
2008), Table G-A provides a comparison with the ITE trip generation rate, as well as previously 
collected counts at the Bentley school driveway, in 2005. As shown in the Table, the counts 
collected at the school driveway were relatively consistent between 2005 and 2008. And, both of 
the actual counts were higher than the standard ITE Trip Generation rate. Therefore, using the 
latest traffic counts in 2008 would be appropriate, and would yield more conservative results 
than ITE rates.  
 
 Table G-A. Comparison of Traffic Counts at School Driveway 


AM Peak Hour 
Source Amount 


In Out Total 


ITE Trip Generation * 352 students 170 139 309
2005 ** 354 students 201 183 384
2008 *** 352 students 220 208 428
* ITE Trip Generation were calculated from regression equation of the 7th Edition, ITE land use code 534 (private K-8) 
** 2005 December Counts were collected by Dowling Associates staff.     


** 2008 January Counts were collected by Dowling Associates staff.      
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY


CLIENT: DOWLING ASSOCIATES
PROJECT: OAKLAND BENTLEY SCHOOL PROJECT
DATE: WEDNESDAY OCTOBER 24TH 2007
PERIOD" 7:00 AM TO 9:00 AM
INTERSECTION: N/S HILLER DRIVE/WARREN FREEWAY


E/W TUNNEL ROAD/CALDECOTT LANE
  


 VEHICLE COUNTS
15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 12 10 3 14 18 3 25 11 184 78 58 18 434
715-730 16 12 8 16 30 2 107 22 239 100 78 23 653
730-745 40 17 12 22 42 6 117 37 257 121 110 20 801
745-800 44 25 24 31 31 7 117 41 241 126 89 28 804
800-815 63 50 38 40 30 13 118 70 225 146 79 43 915
815-830 82 56 44 46 35 19 86 68 240 159 86 62 983
830-845 56 61 42 30 44 8 73 66 249 142 89 48 908
845-900 38 39 31 18 40 9 62 38 247 134 71 20 747
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 112 64 47 83 121 18 366 111 921 425 335 89 2692
715-815 163 104 82 109 133 28 459 170 962 493 356 114 3173
730-830 229 148 118 139 138 45 438 216 963 552 364 153 3503
745-845 245 192 148 147 140 47 394 245 955 573 343 181 3610
800-900 239 206 155 134 149 49 339 242 961 581 325 173 3553


AM PEAK HOUR: 745-845


147


245 192 148 140


47


181


TUNNEL ROAD/CALDECOTT LANE 343 955 245 394


573 HILLER DRIVE/WARREN FREEWAY


 PEDESTRIAN COUNTS BICYCLE COUNTS
15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL 15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
700-715 0 0 0 0 0 700-715 2 0 0 0 2
715-730 1 0 0 0 1 715-730 1 0 0 0 1
730-745 0 0 0 0 0 730-745 0 0 0 0 0
745-800 2 0 0 0 2 745-800 0 0 0 0 0
800-815 0 0 0 0 0 800-815 2 0 0 0 2
815-830 1 0 0 0 1 815-830 0 0 0 0 0
830-845 0 0 0 0 0 830-845 0 0 0 0 0
845-900 0 0 0 0 0 845-900 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
700-800 3 0 0 0 3 700-800 3 0 0 0 3
715-815 3 0 0 0 3 715-815 3 0 0 0 3
730-830 3 0 0 0 3 730-830 2 0 0 0 2
745-845 3 0 0 0 3 745-845 2 0 0 0 2
800-900 1 0 0 0 1 800-900 2 0 0 0 2
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INTERSECTION TURNING MOVEMENT COUNT SUMMARY


CLIENT: DOWLING ASSOCIATES
PROJECT: OAKLAND BENTLEY SCHOOL PROJECT
DATE: WEDNESDAY OCTOBER 24TH 2007
PERIOD: 3;00 PM TO 6:00 PM
INTERSECTION: N/S HILLER DRIVE/WARREN FREEWAY


E/W TUNNEL ROAD/CALDECOTT LANE


15 MIN COUNTS
1 2 3 4 5 6 7 8 9 10 11 12


PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
300-315 7 8 16 13 15 7 6 7 215 180 116 11 601
315-330 11 8 13 14 12 4 6 13 219 197 125 18 640
330-345 21 19 22 19 20 7 5 26 211 201 121 16 688
345-400 14 3 16 4 17 7 10 20 207 184 127 14 623
400-415 10 3 16 6 21 6 38 14 198 204 137 22 675
415-430 14 7 18 8 13 9 28 12 218 218 122 18 685
430-445 15 12 11 12 26 4 28 10 237 223 102 18 698
445-500 11 8 18 9 14 21 25 9 251 247 112 14 739
500-515 8 5 12 3 25 18 56 4 245 214 131 12 733
515-530 14 12 18 14 19 9 21 14 259 211 140 17 748
530-545 8 4 14 3 14 9 22 13 250 188 90 6 621
545-600 10 8 4 11 15 12 19 20 246 135 97 19 596
HOUR TOTALS


1 2 3 4 5 6 7 8 9 10 11 12
TIME SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
300-400 53 38 67 50 64 25 27 66 852 762 489 59 2552
315-415 56 33 67 43 70 24 59 73 835 786 510 70 2626
330-430 59 32 72 37 71 29 81 72 834 807 507 70 2671
345-445 53 25 61 30 77 26 104 56 860 829 488 72 2681
400-500 50 30 63 35 74 40 119 45 904 892 473 72 2797
415-515 48 32 59 32 78 52 137 35 951 902 467 62 2855
430-530 48 37 59 38 84 52 130 37 992 895 485 61 2918
445-545 41 29 62 29 72 57 124 40 1005 860 473 49 2841
500-600 40 29 48 31 73 48 118 51 1000 748 458 54 2698


P.M. PEAK HOUR
430-530 38


48 37 59 84


52


61


TUNNEL ROAD/CALDECOTT LAN 485 992 37 130


895


HILLER DRIVE/WARREN FREEWAY







WILTEC Phone: (626) 564-1944  Fax: (626) 564-0969
INTERSECTION PEDESTRIAN AND BICYCLE COUNT SUMMARY


CLIENT: DOWLING ASSOCIATES
PROJECT: OAKLAND BENTLEY SCHOOL PROJECT
DATE: WEDNESDAY OCTOBER 24TH 2007
PERIOD: 3:00 PM TO 6:00 PM
INTERSECTION: N/S HILLER DRIVE


E/W SCHOOL ACCESS


15 MIN COUNTS
PEDESTRIANS BICYCLES


NORTH EAST SOUTH WEST NORTH EAST SOUTH WEST
PERIOD LEG LEG LEG LEG LEG LEG LEG LEG
300-315 0 0 0 6 0 0 0 0
315-330 0 0 0 8 0 0 0 0
330-345 0 0 0 13 0 0 0 0
345-400 1 0 0 5 0 0 0 1
400-415 0 0 0 2 0 0 0 0
415-430 0 0 0 2 0 0 0 0
430-445 0 0 0 0 0 0 0 0
445-500 0 0 0 7 0 0 0 0
500-515 1 0 0 4 0 0 0 0
515-530 0 0 0 5 0 0 0 0
530-545 0 0 0 6 0 0 0 0
545-600 0 0 0 5 0 0 0 0
HOUR TOTALS


PEDESTRIANS BICYCLES
NORTH EAST SOUTH WEST NORTH EAST SOUTH WEST


TIME LEG LEG LEG LEG LEG LEG LEG LEG
300-400 1 0 0 32 0 0 0 1
315-415 1 0 0 28 0 0 0 1
330-430 1 0 0 22 0 0 0 1
345-445 1 0 0 9 0 0 0 1
400-500 0 0 0 11 0 0 0 0
415-515 1 0 0 13 0 0 0 0
430-530 1 0 0 16 0 0 0 0
445-545 1 0 0 22 0 0 0 0
500-600 1 0 0 20 0 0 0 0
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY


CLIENT: DOWLING ASSOCIATES
PROJECT: OAKLAND BENTLEY SCHOOL PROJECT
DATE: WEDNESDAY OCTOBER 24TH 2007
PERIOD" 7:00 AM TO 9:00 AM
INTERSECTION: N/S HILLER DRIVE


E/W SCHOOL ACCESS


 VEHICLE COUNTS
15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 5 25 0 0 0 0 0 14 12 10 0 0 66
715-730 4 24 0 0 0 0 0 31 23 18 0 0 100
730-745 8 33 0 0 0 0 0 15 33 25 0 1 115
745-800 6 39 0 0 0 0 0 31 43 46 0 2 167
800-815 6 29 0 0 0 0 0 31 125 107 0 0 298
815-830 11 41 0 0 0 0 0 49 183 178 0 0 462
830-845 15 51 0 0 0 0 0 90 114 101 0 1 372
845-900 5 53 0 0 0 0 0 48 59 84 0 0 249
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 23 121 0 0 0 0 0 91 111 99 0 3 448
715-815 24 125 0 0 0 0 0 108 224 196 0 3 680
730-830 31 142 0 0 0 0 0 126 384 356 0 3 1042
745-845 38 160 0 0 0 0 0 201 465 432 0 3 1299
800-900 37 174 0 0 0 0 0 218 481 470 0 1 1381


AM PEAK HOUR: 800-900


0


37 174 0 0


0


1


SCHOOL ACCESS 0 481 218 0


470 HILLER DRIVE


 PEDESTRIAN COUNTS BICYCLE COUNTS
15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL 15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
700-715 0 0 12 0 12 700-715 0 0 0 0 0
715-730 0 0 10 0 10 715-730 0 0 0 0 0
730-745 0 0 10 0 10 730-745 0 0 1 0 1
745-800 0 0 13 0 13 745-800 0 0 1 0 1
800-815 0 0 71 0 71 800-815 0 0 0 0 0
815-830 0 0 102 0 102 815-830 0 0 0 0 0
830-845 0 0 8 0 8 830-845 0 0 1 0 1
845-900 0 0 3 0 3 845-900 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
700-800 0 0 45 0 45 700-800 0 0 2 0 2
715-815 0 0 104 0 104 715-815 0 0 2 0 2
730-830 0 0 196 0 196 730-830 0 0 2 0 2
745-845 0 0 194 0 194 745-845 0 0 2 0 2
800-900 0 0 184 0 184 800-900 0 0 1 0 1







WILTEC Phone: (626) 564-1944     Fax: (626) 564-0969


INTERSECTION TURNING MOVEMENT COUNT SUMMARY


CLIENT: DOWLING ASSOCIATES
PROJECT: OAKLAND BENTLEY SCHOOL PROJECT
DATE: WEDNESDAY OCTOBER 24TH 2007
PERIOD: 3:00 PM TO 6:00 PM
INTERSECTION: N/S HILLER DRIVE


E/W SCHOOL ACCESS


15 MIN COUNTS
1 2 3 4 5 6 7 8 9 10 11 12


PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
300-315 0 18 0 0 0 0 0 22 36 19 0 3 98
315-330 0 15 0 0 0 0 0 29 41 23 0 2 110
330-345 1 23 0 0 0 0 0 36 36 24 0 4 124
345-400 2 28 0 0 0 0 0 25 22 25 0 3 105
400-415 3 25 0 0 0 0 0 23 18 21 0 3 93
415-430 1 31 0 0 0 0 0 26 15 14 0 3 90
430-445 2 17 0 0 0 0 0 25 10 6 0 1 61
445-500 2 14 0 0 0 0 0 24 12 6 0 4 62
500-515 4 16 0 0 0 0 0 28 18 8 0 1 75
515-530 3 14 0 0 0 0 0 33 7 6 0 2 65
530-545 3 20 0 0 0 0 0 26 7 6 0 3 65
545-600 3 13 0 0 0 0 0 28 9 9 0 5 67
HOUR TOTALS


1 2 3 4 5 6 7 8 9 10 11 12
TIME SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
300-400 3 84 0 0 0 0 0 112 135 91 0 12 437
315-415 6 91 0 0 0 0 0 113 117 93 0 12 432
330-430 7 107 0 0 0 0 0 110 91 84 0 13 412
345-445 8 101 0 0 0 0 0 99 65 66 0 10 349
400-500 8 87 0 0 0 0 0 98 55 47 0 11 306
415-515 9 78 0 0 0 0 0 103 55 34 0 9 288
430-530 11 61 0 0 0 0 0 110 47 26 0 8 263
445-545 12 64 0 0 0 0 0 111 44 26 0 10 267
500-600 13 63 0 0 0 0 0 115 41 29 0 11 272


P.M. PEAK HOUR
300-400 0


3 84 0 0


0


12


SCHOOL ACCESS 0 135 112 0


91


HILLER DRIVE







WILTEC Phone: (626) 564-1944  Fax: (626) 564-0969
INTERSECTION PEDESTRIAN AND BICYCLE COUNT SUMMARY


CLIENT: DOWLING ASSOCIATES
PROJECT: OAKLAND BENTLEY SCHOOL PROJECT
DATE: WEDNESDAY OCTOBER 24TH 2007
PERIOD: 3:00 PM TO 6:00 PM
INTERSECTION: N/S VINCENTE ROAD


E/W TUNNEL ROAD


15 MIN COUNTS
PEDESTRIANS BICYCLES


NORTH EAST SOUTH WEST NORTH EAST SOUTH WEST
PERIOD LEG LEG LEG LEG LEG LEG LEG LEG
300-315 2 0 0 0 1 0 0 0
315-330 2 0 0 0 0 0 0 0
330-345 0 0 0 0 1 0 0 0
345-400 3 0 0 0 0 0 0 0
400-415 2 0 0 0 0 0 0 0
415-430 2 0 0 0 0 0 0 0
430-445 0 0 0 0 2 0 0 0
445-500 1 0 0 0 0 0 0 0
500-515 3 0 0 0 0 0 0 0
515-530 0 0 0 0 0 0 0 0
530-545 0 0 0 0 0 0 0 0
545-600 1 0 0 0 0 0 0 0
HOUR TOTALS


PEDESTRIANS BICYCLES
NORTH EAST SOUTH WEST NORTH EAST SOUTH WEST


TIME LEG LEG LEG LEG LEG LEG LEG LEG
300-400 7 0 0 0 2 0 0 0
315-415 7 0 0 0 1 0 0 0
330-430 7 0 0 0 1 0 0 0
345-445 7 0 0 0 2 0 0 0
400-500 5 0 0 0 2 0 0 0
415-515 6 0 0 0 2 0 0 0
430-530 4 0 0 0 2 0 0 0
445-545 4 0 0 0 0 0 0 0
500-600 4 0 0 0 0 0 0 0







WILTEC Phone: (626) 564-1944     Fax: (626) 564-0969


INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY


CLIENT: DOWLING ASSOCIATES
PROJECT: OAKLAND BENTLEY SCHOOL PROJECT
DATE: WEDNESDAY OCTOBER 24TH 2007
PERIOD" 7:00 AM TO 9:00 AM
INTERSECTION: N/S VINCENTE ROAD


E/W TUNNEL ROAD


 VEHICLE COUNTS
15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 5 0 0 3 253 0 0 0 0 0 210 0 471
715-730 4 0 0 3 288 0 0 0 0 0 228 0 523
730-745 3 0 0 1 268 0 0 0 0 0 258 0 530
745-800 6 0 0 8 355 0 0 0 0 0 269 0 638
800-815 8 0 0 10 353 0 0 0 0 0 281 0 652
815-830 5 0 0 4 321 0 0 0 0 0 254 0 584
830-845 8 0 0 9 353 0 0 0 0 0 237 0 607
845-900 6 0 0 5 324 0 0 0 0 0 214 0 549
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 18 0 0 15 1164 0 0 0 0 0 965 0 2162
715-815 21 0 0 22 1264 0 0 0 0 0 1036 0 2343
730-830 22 0 0 23 1297 0 0 0 0 0 1062 0 2404
745-845 27 0 0 31 1382 0 0 0 0 0 1041 0 2481
800-900 27 0 0 28 1351 0 0 0 0 0 986 0 2392


AM PEAK HOUR: 745-845


31


27 0 0 1382


0


0


TUNNEL ROAD 1041 0 0 0


0 VINCENTE ROAD


 PEDESTRIAN COUNTS BICYCLE COUNTS
15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL 15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
700-715 4 0 0 4 8 700-715 0 0 0 0 0
715-730 5 0 0 5 10 715-730 0 0 0 0 0
730-745 2 0 0 2 4 730-745 0 0 0 2 2
745-800 0 0 0 0 0 745-800 0 0 0 0 0
800-815 4 0 0 4 8 800-815 0 0 0 1 1
815-830 1 0 0 1 2 815-830 0 0 0 2 2
830-845 3 0 0 3 6 830-845 0 0 0 2 2
845-900 3 0 0 3 6 845-900 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
700-800 11 0 0 11 22 700-800 0 0 0 2 2
715-815 11 0 0 11 22 715-815 0 0 0 3 3
730-830 7 0 0 7 14 730-830 0 0 0 5 5
745-845 8 0 0 8 16 745-845 0 0 0 5 5
800-900 11 0 0 11 22 800-900 0 0 0 5 5







WILTEC Phone: (626) 564-1944     Fax: (626) 564-0969


INTERSECTION TURNING MOVEMENT COUNT SUMMARY


CLIENT: DOWLING ASSOCIATES
PROJECT: OAKLAND BENTLEY SCHOOL PROJECT
DATE: WEDNESDAY OCTOBER 24TH 2007
PERIOD: 3;00 PM TO 6:00 PM
INTERSECTION: N/S VINCENTE ROAD


E/W TUNNEL ROAD


15 MIN COUNTS
1 2 3 4 5 6 7 8 9 10 11 12


PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
300-315 4 0 0 7 223 0 0 0 0 0 330 0 564
315-330 2 0 0 5 262 0 0 0 0 0 335 0 604
330-345 8 0 0 6 242 0 0 0 0 0 337 0 593
345-400 5 0 0 4 230 0 0 0 0 0 341 0 580
400-415 5 0 0 15 237 0 0 0 0 0 343 0 600
415-430 5 0 0 12 238 0 0 0 0 0 338 0 593
430-445 14 0 0 4 246 0 0 0 0 0 363 0 627
445-500 10 0 0 5 265 0 0 0 0 0 387 0 667
500-515 8 0 0 11 281 0 0 0 0 0 354 0 654
515-530 4 0 0 4 252 0 0 0 0 0 341 0 601
530-545 4 0 0 8 281 0 0 0 0 0 358 0 651
545-600 6 0 0 12 304 0 0 0 0 0 355 0 677
HOUR TOTALS


1 2 3 4 5 6 7 8 9 10 11 12
TIME SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
300-400 19 0 0 22 957 0 0 0 0 0 1343 0 2341
315-415 20 0 0 30 971 0 0 0 0 0 1356 0 2377
330-430 23 0 0 37 947 0 0 0 0 0 1359 0 2366
345-445 29 0 0 35 951 0 0 0 0 0 1385 0 2400
400-500 34 0 0 36 986 0 0 0 0 0 1431 0 2487
415-515 37 0 0 32 1030 0 0 0 0 0 1442 0 2541
430-530 36 0 0 24 1044 0 0 0 0 0 1445 0 2549
445-545 26 0 0 28 1079 0 0 0 0 0 1440 0 2573
500-600 22 0 0 35 1118 0 0 0 0 0 1408 0 2583


P.M. PEAK HOUR
500-600 35


22 0 0 1118


0


0


TUNNEL ROAD 1408 0 0 0


0


VINCENTE ROAD







WILTEC  26) 564-1944  Fax: (626) 564-0969
INTERSECTION PEDESTRIAN AND BICYCLE COUNT SUMMARY


CLIENT: DOWLING ASSOCIATES
PROJECT: OAKLAND BENTLEY SCHOOL PROJECT
DATE: WEDNESDAY OCTOBER 24TH 2007
PERIOD: 3:00 PM TO 6:00 PM
INTERSECTION: N/S HILL COURT


E/W HILLER DRIVE


15 MIN COUNTS
PEDESTRIANS BICYCLES


NORTH EAST SOUTH WEST NORTH EAST SOUTH WEST
PERIOD LEG LEG LEG LEG LEG LEG LEG LEG
300-315 1 0 3 1 0 0 0 0
315-330 1 0 3 0 0 0 0 0
330-345 3 5 0 0 0 0 0 0
345-400 3 0 0 1 0 0 0 0
400-415 2 0 0 1 0 0 0 0
415-430 0 0 0 0 0 0 0 0
430-445 0 0 0 0 0 0 0 0
445-500 4 0 0 4 1 0 0 0
500-515 0 0 0 0 0 0 0 0
515-530 0 0 0 0 0 0 0 0
530-545 2 0 0 1 0 0 0 0
545-600 3 3 0 0 0 0 0 0
HOUR TOTALS


PEDESTRIANS BICYCLES
NORTH EAST SOUTH WEST NORTH EAST SOUTH WEST


TIME LEG LEG LEG LEG LEG LEG LEG LEG
300-400 8 5 6 2 0 0 0 0
315-415 9 5 3 2 0 0 0 0
330-430 8 5 0 2 0 0 0 0
345-445 5 0 0 2 0 0 0 0
400-500 6 0 0 5 1 0 0 0
415-515 4 0 0 4 1 0 0 0
430-530 4 0 0 4 1 0 0 0
445-545 6 0 0 5 1 0 0 0
500-600 5 3 0 1 0 0 0 0







WILTEC Phone: (626) 564-1944     Fax: (626) 564-0969


INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY


CLIENT: DOWLING ASSOCIATES
PROJECT: OAKLAND BENTLEY SCHOOL PROJECT
DATE: WEDNESDAY OCTOBER 24TH 2007
PERIOD" 7:00 AM TO 9:00 AM
INTERSECTION: N/S HILL COURT


E/W HILLER DRIVE


 VEHICLE COUNTS
15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 15 0 0 0 1 3 6 4 29
715-730 1 0 1 0 14 0 0 0 2 9 18 3 48
730-745 2 0 0 1 23 0 0 0 4 4 10 1 45
745-800 2 0 0 0 30 0 0 0 8 15 11 3 69
800-815 4 0 0 0 23 0 0 0 17 23 2 10 79
815-830 5 1 1 3 31 10 0 0 25 28 8 11 123
830-845 9 0 0 2 18 3 4 2 31 47 21 16 153
845-900 11 0 1 0 21 1 1 1 17 38 11 7 109
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 5 0 1 1 82 0 0 0 15 31 45 11 191
715-815 9 0 1 1 90 0 0 0 31 51 41 17 241
730-830 13 1 1 4 107 10 0 0 54 70 31 25 316
745-845 20 1 1 5 102 13 4 2 81 113 42 40 424
800-900 29 1 2 5 93 14 5 3 90 136 42 44 464


AM PEAK HOUR: 800-900


5


29 1 2 93


14


44


HILLER DRIVE 42 90 3 5


136 HILL COURT


 PEDESTRIAN COUNTS BICYCLE COUNTS
15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL 15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
700-715 0 1 1 0 2 700-715 0 0 0 0 0
715-730 0 0 0 0 0 715-730 0 0 0 0 0
730-745 0 0 0 0 0 730-745 0 0 1 0 1
745-800 0 0 0 0 0 745-800 5 0 0 0 5
800-815 0 3 1 0 4 800-815 2 0 1 1 4
815-830 0 20 28 0 48 815-830 14 0 12 -1 25
830-845 0 48 18 0 66 830-845 3 0 6 0 9
845-900 0 34 2 0 36 845-900 5 0 5 0 10
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
700-800 0 1 1 0 2 700-800 5 0 1 0 6
715-815 0 3 1 0 4 715-815 7 0 2 1 10
730-830 0 23 29 0 52 730-830 21 0 14 0 35
745-845 0 71 47 0 118 745-845 24 0 19 0 43
800-900 0 105 49 0 154 800-900 24 0 24 0 48







WILTEC Phone: (626) 564-1944     Fax: (626) 564-0969


INTERSECTION TURNING MOVEMENT COUNT SUMMARY


CLIENT: DOWLING ASSOCIATES
PROJECT: OAKLAND BENTLEY SCHOOL PROJECT
DATE: WEDNESDAY OCTOBER 24TH 2007
PERIOD: 3;00 PM TO 6:00 PM
INTERSECTION: N/S HILL COURT


E/W HILLER DRIVE


15 MIN COUNTS
1 2 3 4 5 6 7 8 9 10 11 12


PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
300-315 6 0 0 0 16 1 2 1 11 8 11 11 67
315-330 3 0 0 0 23 2 0 0 6 6 11 5 56
330-345 8 0 0 0 22 0 2 0 11 16 16 6 81
345-400 7 0 0 0 14 0 1 0 13 11 12 3 61
400-415 8 0 0 0 7 0 1 0 6 5 17 1 45
415-430 4 0 1 1 17 0 0 0 5 6 18 11 63
430-445 2 0 0 0 7 0 0 0 5 4 19 3 40
445-500 3 0 0 0 19 0 0 0 9 9 15 2 57
500-515 3 0 0 0 14 0 1 0 7 7 22 1 55
515-530 6 0 0 0 14 0 1 0 4 9 15 2 51
530-545 6 0 1 0 6 0 0 0 10 7 25 2 57
545-600 3 0 0 0 9 0 0 0 7 2 22 3 46
HOUR TOTALS


1 2 3 4 5 6 7 8 9 10 11 12
TIME SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
300-400 24 0 0 0 75 3 5 1 41 41 50 25 265
315-415 26 0 0 0 66 2 4 0 36 38 56 15 243
330-430 27 0 1 1 60 0 4 0 35 38 63 21 250
345-445 21 0 1 1 45 0 2 0 29 26 66 18 209
400-500 17 0 1 1 50 0 1 0 25 24 69 17 205
415-515 12 0 1 1 57 0 1 0 26 26 74 17 215
430-530 14 0 0 0 54 0 2 0 25 29 71 8 203
445-545 18 0 1 0 53 0 2 0 30 32 77 7 220
500-600 18 0 1 0 43 0 2 0 28 25 84 8 209


P.M. PEAK HOUR
300-400 0


24 0 0 75


3


25


HILLER DRIVE 50 41 1 5


41


HILL COURT







WILTEC  26) 564-1944  Fax: (626) 564-0969
INTERSECTION PEDESTRIAN AND BICYCLE COUNT SUMMARY


CLIENT: DOWLING ASSOCIATES
PROJECT: OAKLAND BENTLEY SCHOOL PROJECT
DATE: WEDNESDAY OCTOBER 24TH 2007
PERIOD: 3:00 PM TO 6:00 PM
INTERSECTION: N/S HILLER DRIVE/WARREN FREEWAY


E/W TUNNEL ROAD/CALDECOTT LANE


15 MIN COUNTS
PEDESTRIANS BICYCLES


NORTH EAST SOUTH WEST NORTH EAST SOUTH WEST
PERIOD LEG LEG LEG LEG LEG LEG LEG LEG
300-315 0 0 0 0 0 0 0 0
315-330 0 0 0 0 0 0 0 0
330-345 1 0 0 0 1 0 0 0
345-400 0 0 0 0 0 0 0 0
400-415 2 0 0 0 1 0 0 0
415-430 2 0 0 0 0 0 0 0
430-445 1 0 0 0 0 0 0 0
445-500 3 0 0 0 1 0 0 0
500-515 2 0 0 0 1 0 0 0
515-530 4 0 0 0 0 0 0 0
530-545 4 0 0 0 0 0 0 0
545-600 2 0 0 0 0 0 0 0
HOUR TOTALS


PEDESTRIANS BICYCLES
NORTH EAST SOUTH WEST NORTH EAST SOUTH WEST


TIME LEG LEG LEG LEG LEG LEG LEG LEG
300-400 1 0 0 0 1 0 0 0
315-415 3 0 0 0 2 0 0 0
330-430 5 0 0 0 2 0 0 0
345-445 5 0 0 0 1 0 0 0
400-500 8 0 0 0 2 0 0 0
415-515 8 0 0 0 2 0 0 0
430-530 10 0 0 0 2 0 0 0
445-545 13 0 0 0 2 0 0 0
500-600 12 0 0 0 1 0 0 0







WILTEC Phone: (626) 564-1944     Fax: (626) 564-0969


INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY


CLIENT: DOWLING ASSOCIATES
PROJECT: OAKLAND BENTLEY SCHOOL PROJECT
DATE: WEDNESDAY DECEMBER 5TH 2007
PERIOD" 7:00 AM TO 9:00 AM
INTERSECTION: N/S HILLER DRIVE


E/W SCHOOL ACCESS


 VEHICLE COUNTS
15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 2 23 0 0 0 0 0 19 7 4 0 1 56
715-730 4 30 0 0 0 0 0 16 8 6 0 0 64
730-745 7 35 0 0 0 0 0 19 21 28 0 0 110
745-800 17 34 0 0 0 0 0 34 79 73 0 0 237
800-815 9 43 0 0 0 0 0 35 196 217 0 2 502
815-830 7 53 0 0 0 0 0 55 64 53 0 0 232
830-845 6 49 0 0 0 0 0 40 19 36 0 0 150
845-900 9 26 0 0 0 0 0 25 14 18 0 0 92
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 30 122 0 0 0 0 0 88 115 111 0 1 467
715-815 37 142 0 0 0 0 0 104 304 324 0 2 913
730-830 40 165 0 0 0 0 0 143 360 371 0 2 1081
745-845 39 179 0 0 0 0 0 164 358 379 0 2 1121
800-900 31 171 0 0 0 0 0 155 293 324 0 2 976


AM PEAK HOUR:


0


39 179 0 0


0


2


SCHOOL ACCESS 0 358 164 0


379 HILLER DRIVE


 PEDESTRIAN COUNTS BICYCLE COUNTS
15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL 15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
700-715 0 0 2 6 8 700-715 0 0 0 0 0
715-730 2 0 0 10 12 715-730 0 0 0 0 0
730-745 2 0 0 17 19 730-745 0 0 1 0 1
745-800 6 0 0 150 156 745-800 0 0 1 0 1
800-815 3 0 1 46 50 800-815 0 0 0 0 0
815-830 1 0 0 19 20 815-830 0 0 0 0 0
830-845 2 0 2 4 8 830-845 0 0 1 0 1
845-900 1 0 0 7 8 845-900 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
700-800 10 0 2 183 195 700-800 0 0 2 0 2
715-815 13 0 1 223 237 715-815 0 0 2 0 2
730-830 12 0 1 232 245 730-830 0 0 2 0 2
745-845 12 0 3 219 234 745-845 0 0 2 0 2
800-900 7 0 3 76 86 800-900 0 0 1 0 1







WILTEC Phone: (626) 564-1944     Fax: (626) 564-0969


INTERSECTION TURNING MOVEMENT COUNT SUMMARY


CLIENT: DOWLING ASSOCIATES
PROJECT: OAKLAND BENTLEY SCHOOL PROJECT
DATE: WEDNESDAY DECEMBER 5TH 2007
PERIOD: 3:00 PM TO 6:00 PM
INTERSECTION: N/S HILLER DRIVE


E/W SCHOOL ACCESS


15 MIN COUNTS
1 2 3 4 5 6 7 8 9 10 11 12


PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
300-315 2 26 0 0 0 0 0 21 17 20 0 3 89
315-330 7 32 0 0 0 0 0 33 39 44 0 2 157
330-345 6 33 0 0 0 0 0 29 35 48 0 0 151
345-400 3 35 0 0 0 0 0 25 11 26 0 0 100
400-415 1 33 0 0 0 0 0 19 19 32 0 0 104
415-430 1 23 0 0 0 0 0 29 13 18 0 0 84
430-445 2 13 0 0 0 0 0 31 10 13 0 1 70
445-500 0 33 0 0 0 0 0 27 19 17 0 5 101
500-515 0 37 0 0 0 0 0 31 29 20 0 5 122
515-530 2 28 0 0 0 0 0 23 10 14 0 1 78
530-545 4 26 0 0 0 0 0 21 13 8 0 2 74
545-600 1 39 0 0 0 0 0 34 9 14 0 4 101
HOUR TOTALS


1 2 3 4 5 6 7 8 9 10 11 12
TIME SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
300-400 18 126 0 0 0 0 0 108 102 138 0 5 497
315-415 17 133 0 0 0 0 0 106 104 150 0 2 512
330-430 11 124 0 0 0 0 0 102 78 124 0 0 439
345-445 7 104 0 0 0 0 0 104 53 89 0 1 358
400-500 4 102 0 0 0 0 0 106 61 80 0 6 359
415-515 3 106 0 0 0 0 0 118 71 68 0 11 377
430-530 4 111 0 0 0 0 0 112 68 64 0 12 371
445-545 6 124 0 0 0 0 0 102 71 59 0 13 375
500-600 7 130 0 0 0 0 0 109 61 56 0 12 375


P.M. PEAK HOUR
315-415 0


17 133 0 0


0


2


SCHOOL ACCESS 0 104 106 0


150


HILLER DRIVE







WILTEC Phone: (626) 564-1944  Fax: (626) 564-0969
INTERSECTION PEDESTRIAN AND BICYCLE COUNT SUMMARY


CLIENT: DOWLING ASSOCIATES
PROJECT: OAKLAND BENTLEY SCHOOL PROJECT
DATE: WEDNESDAY DECEMBER 5TH 2007
PERIOD: 3:00 PM TO 6:00 PM
INTERSECTION: N/S HILLER DRIVE


E/W SCHOOL ACCESS
 


15 MIN COUNTS
PEDESTRIANS BICYCLES


NORTH EAST SOUTH WEST NORTH EAST SOUTH WEST
PERIOD LEG LEG LEG LEG LEG LEG LEG LEG
300-315 2 0 4 74 0 0 0 0
315-330 4 0 20 64 0 0 0 0
330-345 0 0 3 57 0 0 0 0
345-400 0 0 5 13 0 0 0 0
400-415 1 0 2 4 0 0 0 0
415-430 4 0 2 16 0 0 0 0
430-445 5 0 2 4 0 0 0 0
445-500 3 0 5 5 0 0 0 0
500-515 4 0 4 25 0 0 0 0
515-530 2 0 5 11 0 0 0 0
530-545 0 0 6 8 0 0 0 0
545-600 0 0 5 29 0 0 0 0
HOUR TOTALS


PEDESTRIANS BICYCLES
NORTH EAST SOUTH WEST NORTH EAST SOUTH WEST


TIME LEG LEG LEG LEG LEG LEG LEG LEG
300-400 6 0 32 208 0 0 0 0
315-415 5 0 30 138 0 0 0 0
330-430 5 0 12 90 0 0 0 0
345-445 10 0 11 37 0 0 0 0
400-500 13 0 11 29 0 0 0 0
415-515 16 0 13 50 0 0 0 0
430-530 14 0 16 45 0 0 0 0
445-545 9 0 20 49 0 0 0 0
500-600 6 0 20 73 0 0 0 0







Traffic Counts at: Bentley School Driveway on Hiller Drive
Counted: Tuesday, January 8, 2008
N-S Street: Hiller Drive
E-W Street: School Driveway


 VEHICLE COUNTS
15 MIN COUNTS
MOVEMENT SBRT NBLT EBRT
700-715 0 2 0
715-730 0 3 1
730-745 0 6 4
745-800 0 20 15
800-815 6 71 70
815-830 11 95 103
830-845 0 17 20
845-900 1 6 3
HOUR TOTALS 1 9 10
PERIOD SBRT NBLT EBRT
700-800 0 31 20
715-815 6 100 90
730-830 17 192 192
745-845 17 203 208
800-900 18 189 196


Counts collected by Dowling Associates staff.
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HCM Signalized Intersection Capacity Analysis Bentley School EIR
1: Tunnel Road & Hiller Dr Existing No Project AM


1/14/2008 Synchro 7 -  Report
Page 1


Movement EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER
Lane Configurations
Volume (vph) 258 0 47 140 102 79 110 139 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.6 3.6 3.0 3.0
Lane Util. Factor 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.91 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3433 1863 1700 1583
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3433 1863 1700 1583
Peak-hour factor, PHF 0.89 0.89 0.84 0.84 0.96 0.80 0.80 0.80 0.92 0.92
Adj. Flow (vph) 290 0 56 167 106 99 138 174 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 129 0 0
Lane Group Flow (vph) 290 0 0 223 106 237 0 45 0 0
Turn Type Split Split Perm
Protected Phases 6 8 8 8 5
Permitted Phases 5
Actuated Green, G (s) 45.2 10.5 10.5 23.1 23.1
Effective Green, g (s) 45.2 10.5 10.5 23.1 23.1
Actuated g/C Ratio 0.51 0.12 0.12 0.26 0.26
Clearance Time (s) 3.0 3.6 3.6 3.0 3.0
Vehicle Extension (s) 8.0 2.5 2.5 3.0 3.0
Lane Grp Cap (vph) 905 408 221 444 414
v/s Ratio Prot c0.16 c0.06 0.06 c0.14
v/s Ratio Perm 0.03
v/c Ratio 0.32 0.55 0.48 0.53 0.11
Uniform Delay, d1 12.6 36.7 36.4 28.0 24.8
Progression Factor 1.26 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 1.2 1.2 1.2 0.1
Delay (s) 16.6 37.9 37.6 29.3 24.9
Level of Service B D D C C
Approach Delay (s) 16.6 37.8 27.4 0.0
Approach LOS B D C A


Intersection Summary
HCM Average Control Delay 27.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 88.4 Sum of lost time (s) 9.6
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group







HCM Signalized Intersection Capacity Analysis Bentley School EIR
2: Tunnel Road & Warren Fwy Existing No Project AM


1/14/2008 Synchro 7 -  Report
Page 2


Movement WBL WBR NBT NBR NBR2 SBL2 SBL SBT NWL NWR
Lane Configurations
Volume (vph) 157 0 955 146 394 111 343 573 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 4.0 4.0 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.97 1.00
Frt 1.00 0.98 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3469 1583 3433 1863
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3469 1583 3433 1863
Peak-hour factor, PHF 0.80 0.80 0.96 0.96 0.96 0.89 0.89 0.89 0.92 0.92
Adj. Flow (vph) 196 0 995 152 410 125 385 644 0 0
RTOR Reduction (vph) 0 0 0 0 183 0 0 0 0 0
Lane Group Flow (vph) 196 0 1147 0 227 0 510 644 0 0
Turn Type Perm Prot Prot
Protected Phases 4 2 3 3 3 2
Permitted Phases 2 4
Actuated Green, G (s) 17.7 40.2 40.2 19.0 80.9
Effective Green, g (s) 17.7 40.2 40.2 19.0 76.9
Actuated g/C Ratio 0.20 0.45 0.45 0.21 0.87
Clearance Time (s) 3.0 4.0 4.0 4.5
Vehicle Extension (s) 6.0 3.5 3.5 3.2
Lane Grp Cap (vph) 354 1578 720 738 1715
v/s Ratio Prot c0.11 c0.33 c0.15 0.25
v/s Ratio Perm 0.14 0.09
v/c Ratio 0.55 0.73 0.31 0.69 0.38
Uniform Delay, d1 31.8 19.6 15.3 32.0 1.1
Progression Factor 0.26 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 3.0 1.1 2.8 0.1
Delay (s) 12.0 22.6 16.5 34.8 1.3
Level of Service B C B C A
Approach Delay (s) 12.0 21.0 16.1 0.0
Approach LOS B C B A


Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 88.4 Sum of lost time (s) 11.5
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 2 1 27 85 3 5 44 34 136 14 82 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.67 0.67 0.67 0.66 0.66 0.66 0.66 0.66 0.66 0.64 0.64 0.64
Hourly flow rate (vph) 3 1 40 129 5 8 67 52 206 22 128 8
Pedestrians 49 105
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 4 9
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1122
pX, platoon unblocked
vC, conflicting volume 579 616 132 554 517 309 136 307
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 579 616 132 554 517 309 136 307
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 100 96 66 99 99 95 98
cM capacity (veh/h) 352 365 917 374 416 640 1448 1203


Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 45 141 324 158
Volume Left 3 129 67 22
Volume Right 40 8 206 8
cSH 792 384 1448 1203
Volume to Capacity 0.06 0.37 0.05 0.02
Queue Length 95th (ft) 4 41 4 1
Control Delay (s) 9.8 19.7 1.9 1.3
Lane LOS A C A A
Approach Delay (s) 9.8 19.7 1.9 1.3
Approach LOS A C


Intersection Summary
Average Delay 6.0
Intersection Capacity Utilization 41.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 27 1192 27 0 1016
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.84 0.84 0.93 0.93 0.97 0.97
Hourly flow rate (vph) 0 32 1282 29 0 1047
Pedestrians 11
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1291
pX, platoon unblocked 0.57 0.57 0.57
vC, conflicting volume 2355 1307 1322
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3009 1160 1185
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 76 100
cM capacity (veh/h) 8 134 331


Direction, Lane # WB 1 NB 1 SB 1
Volume Total 32 1311 1047
Volume Left 0 0 0
Volume Right 32 29 0
cSH 134 1700 1700
Volume to Capacity 0.24 0.77 0.62
Queue Length 95th (ft) 22 0 0
Control Delay (s) 40.3 0.0 0.0
Lane LOS E
Approach Delay (s) 40.3 0.0 0.0
Approach LOS E


Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 0 153 207 165 17
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.53 0.81 0.91 0.91
Hourly flow rate (vph) 0 0 289 256 181 19
Pedestrians 219
Lane Width (ft) 0.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 614
pX, platoon unblocked
vC, conflicting volume 1233 400 419
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1233 400 419
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 75
cM capacity (veh/h) 146 650 1140


Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 289 256 181 19
Volume Left 289 0 0 0
Volume Right 0 0 0 19
cSH 1140 1700 1700 1700
Volume to Capacity 0.25 0.15 0.11 0.01
Queue Length 95th (ft) 25 0 0 0
Control Delay (s) 9.2 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 4.9 0.0
Approach LOS


Intersection Summary
Average Delay 3.6
Intersection Capacity Utilization 28.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 163 0 360 165 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.50 0.50 0.56 0.56 0.91 0.91
Hourly flow rate (vph) 0 326 0 643 181 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 503 181 181
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 503 181 181
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 61 100
cM capacity (veh/h) 498 830 1391


Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 326 321 321 181
Volume Left 0 0 0 0
Volume Right 326 0 0 0
cSH 830 1700 1700 1700
Volume to Capacity 0.39 0.19 0.19 0.11
Queue Length 95th (ft) 47 0 0 0
Control Delay (s) 12.1 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.1 0.0 0.0
Approach LOS B


Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 28.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER
Lane Configurations
Volume (vph) 106 0 25 64 51 88 45 63 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.6 3.6 3.0 3.0
Lane Util. Factor 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.95 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3433 1863 1769 1583
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3433 1863 1769 1583
Peak-hour factor, PHF 0.97 0.97 0.76 0.76 0.76 0.64 0.64 0.64 0.92 0.92
Adj. Flow (vph) 109 0 33 84 67 138 70 98 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 54 0 0
Lane Group Flow (vph) 109 0 0 117 67 208 0 44 0 0
Turn Type Split Split Perm
Protected Phases 6 8 8 8 5
Permitted Phases 5
Actuated Green, G (s) 12.1 20.6 20.6 34.9 34.9
Effective Green, g (s) 12.1 20.6 20.6 34.9 34.9
Actuated g/C Ratio 0.16 0.27 0.27 0.45 0.45
Clearance Time (s) 3.0 3.6 3.6 3.0 3.0
Vehicle Extension (s) 8.0 2.5 2.5 3.0 3.0
Lane Grp Cap (vph) 277 916 497 800 716
v/s Ratio Prot c0.06 0.03 c0.04 c0.12
v/s Ratio Perm 0.03
v/c Ratio 0.39 0.13 0.13 0.26 0.06
Uniform Delay, d1 29.3 21.5 21.5 13.1 11.9
Progression Factor 1.06 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.4 0.0 0.1 0.2 0.0
Delay (s) 34.3 21.5 21.6 13.3 12.0
Level of Service C C C B B
Approach Delay (s) 34.3 21.6 12.9 0.0
Approach LOS C C B A


Intersection Summary
HCM Average Control Delay 19.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 77.2 Sum of lost time (s) 6.6
Intersection Capacity Utilization 29.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR NBR2 SBL2 SBL SBT NWL NWR
Lane Configurations
Volume (vph) 70 0 852 57 27 48 489 762 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 4.0 4.0 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.97 1.00
Frt 1.00 0.99 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3506 1583 3433 1863
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3506 1583 3433 1863
Peak-hour factor, PHF 0.95 0.95 0.98 0.98 0.98 0.96 0.96 0.96 0.92 0.92
Adj. Flow (vph) 74 0 869 58 28 50 509 794 0 0
RTOR Reduction (vph) 0 0 0 0 15 0 0 0 0 0
Lane Group Flow (vph) 74 0 927 0 13 0 559 794 0 0
Turn Type Perm Prot Prot
Protected Phases 4 2 3 3 3 2
Permitted Phases 2 4
Actuated Green, G (s) 10.2 35.6 35.6 19.9 69.7
Effective Green, g (s) 10.2 35.6 35.6 19.9 65.7
Actuated g/C Ratio 0.13 0.46 0.46 0.26 0.85
Clearance Time (s) 3.0 4.0 4.0 4.5
Vehicle Extension (s) 6.0 3.5 3.5 3.2
Lane Grp Cap (vph) 234 1617 730 885 1694
v/s Ratio Prot 0.04 c0.26 c0.16 c0.34
v/s Ratio Perm 0.01 0.09
v/c Ratio 0.32 0.57 0.02 0.63 0.47
Uniform Delay, d1 30.3 15.2 11.3 25.4 1.4
Progression Factor 0.92 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 1.5 0.0 1.5 0.2
Delay (s) 30.2 16.7 11.4 26.9 1.6
Level of Service C B B C A
Approach Delay (s) 30.2 16.6 12.1 0.0
Approach LOS C B B A


Intersection Summary
HCM Average Control Delay 14.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 77.2 Sum of lost time (s) 8.5
Intersection Capacity Utilization 59.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 0 24 41 1 5 23 27 38 0 57 3
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.75 0.75 0.75 0.84 0.84 0.84 0.76 0.76 0.76 0.78 0.78 0.78
Hourly flow rate (vph) 0 0 32 49 1 6 30 36 50 0 73 4
Pedestrians 6 8 2 5
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 1 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1122
pX, platoon unblocked
vC, conflicting volume 214 235 83 238 212 74 83 94
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 214 235 83 238 212 74 83 94
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 97 93 100 99 98 100
cM capacity (veh/h) 713 645 970 670 664 978 1507 1491


Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 32 56 116 77
Volume Left 0 49 30 0
Volume Right 32 6 50 4
cSH 970 693 1507 1491
Volume to Capacity 0.03 0.08 0.02 0.00
Queue Length 95th (ft) 3 7 2 0
Control Delay (s) 8.8 10.6 2.1 0.0
Lane LOS A B A
Approach Delay (s) 8.8 10.6 2.1 0.0
Approach LOS A B


Intersection Summary
Average Delay 4.0
Intersection Capacity Utilization 29.0% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 19 933 22 0 1321
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.59 0.59 0.92 0.92 0.98 0.98
Hourly flow rate (vph) 0 32 1014 24 0 1348
Pedestrians 7
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1291
pX, platoon unblocked 0.60 0.60 0.60
vC, conflicting volume 2381 1033 1045
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2972 720 740
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 87 100
cM capacity (veh/h) 9 255 516


Direction, Lane # WB 1 NB 1 SB 1
Volume Total 32 1038 1348
Volume Left 0 0 0
Volume Right 32 24 0
cSH 255 1700 1700
Volume to Capacity 0.13 0.61 0.79
Queue Length 95th (ft) 11 0 0
Control Delay (s) 21.2 0.0 0.0
Lane LOS C
Approach Delay (s) 21.2 0.0 0.0
Approach LOS C


Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 0 79 78 109 9
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.73 0.73 0.92 0.92
Hourly flow rate (vph) 0 0 108 107 118 10
Pedestrians 208
Lane Width (ft) 0.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 614
pX, platoon unblocked
vC, conflicting volume 650 326 336
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 650 326 336
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 91
cM capacity (veh/h) 395 715 1223


Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 108 107 118 10
Volume Left 108 0 0 0
Volume Right 0 0 0 10
cSH 1223 1700 1700 1700
Volume to Capacity 0.09 0.06 0.07 0.01
Queue Length 95th (ft) 7 0 0 0
Control Delay (s) 8.2 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 4.1 0.0
Approach LOS


Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 24.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 94 0 157 109 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.74 0.74 0.73 0.73 0.92 0.92
Hourly flow rate (vph) 0 127 0 215 118 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 226 118 118
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 226 118 118
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 86 100
cM capacity (veh/h) 742 911 1467


Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 127 108 108 118
Volume Left 0 0 0 0
Volume Right 127 0 0 0
cSH 911 1700 1700 1700
Volume to Capacity 0.14 0.06 0.06 0.07
Queue Length 95th (ft) 12 0 0 0
Control Delay (s) 9.6 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.6 0.0 0.0
Approach LOS A


Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 24.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER
Lane Configurations
Volume (vph) 111 0 52 84 48 59 35 45 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.6 3.6 3.0 3.0
Lane Util. Factor 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.94 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3433 1863 1758 1583
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3433 1863 1758 1583
Peak-hour factor, PHF 0.97 0.97 0.95 0.95 0.95 0.82 0.82 0.82 0.92 0.92
Adj. Flow (vph) 114 0 55 88 51 72 43 55 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 30 0 0
Lane Group Flow (vph) 114 0 0 143 51 115 0 25 0 0
Turn Type Split Split Perm
Protected Phases 6 8 8 8 5
Permitted Phases 5
Actuated Green, G (s) 12.3 21.1 21.1 35.5 35.5
Effective Green, g (s) 12.3 21.1 21.1 35.5 35.5
Actuated g/C Ratio 0.16 0.27 0.27 0.45 0.45
Clearance Time (s) 3.0 3.6 3.6 3.0 3.0
Vehicle Extension (s) 8.0 2.5 2.5 3.0 3.0
Lane Grp Cap (vph) 277 923 501 795 716
v/s Ratio Prot c0.06 c0.04 0.03 c0.07
v/s Ratio Perm 0.02
v/c Ratio 0.41 0.15 0.10 0.14 0.03
Uniform Delay, d1 29.8 21.9 21.6 12.6 12.0
Progression Factor 1.18 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 0.1 0.1 0.1 0.0
Delay (s) 38.7 22.0 21.6 12.7 12.0
Level of Service D C C B B
Approach Delay (s) 38.7 21.9 12.5 0.0
Approach LOS D C B A


Intersection Summary
HCM Average Control Delay 22.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.20
Actuated Cycle Length (s) 78.5 Sum of lost time (s) 9.6
Intersection Capacity Utilization 25.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR NBR2 SBL2 SBL SBT NWL NWR
Lane Configurations
Volume (vph) 87 0 992 39 130 72 485 895 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 4.0 4.0 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.97 1.00
Frt 1.00 0.99 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3519 1583 3433 1863
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3519 1583 3433 1863
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.97 0.97 0.97 0.92 0.92
Adj. Flow (vph) 92 0 1044 41 137 74 500 923 0 0
RTOR Reduction (vph) 0 0 0 0 61 0 0 0 0 0
Lane Group Flow (vph) 92 0 1085 0 76 0 574 923 0 0
Turn Type Perm Prot Prot
Protected Phases 4 2 3 3 3 2
Permitted Phases 2 4
Actuated Green, G (s) 10.8 35.7 35.7 20.5 71.0
Effective Green, g (s) 10.8 35.7 35.7 20.5 67.0
Actuated g/C Ratio 0.14 0.45 0.45 0.26 0.85
Clearance Time (s) 3.0 4.0 4.0 4.5
Vehicle Extension (s) 6.0 3.5 3.5 3.2
Lane Grp Cap (vph) 244 1600 720 897 1697
v/s Ratio Prot 0.05 c0.31 c0.17 c0.39
v/s Ratio Perm 0.05 0.11
v/c Ratio 0.38 0.68 0.11 0.64 0.54
Uniform Delay, d1 30.8 16.9 12.3 25.7 1.6
Progression Factor 1.10 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 2.3 0.3 1.5 0.4
Delay (s) 36.6 19.2 12.6 27.3 1.9
Level of Service D B B C A
Approach Delay (s) 36.6 18.5 11.7 0.0
Approach LOS D B B A


Intersection Summary
HCM Average Control Delay 15.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 78.5 Sum of lost time (s) 4.0
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 1 0 18 30 0 2 7 77 32 0 50 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.68 0.68 0.68 0.80 0.80 0.80 0.85 0.85 0.85 0.70 0.70 0.70
Hourly flow rate (vph) 1 0 26 38 0 2 8 91 38 0 71 0
Pedestrians 5 3
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1122
pX, platoon unblocked
vC, conflicting volume 203 221 71 229 202 117 71 133
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 203 221 71 229 202 117 71 133
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 97 95 100 100 99 100
cM capacity (veh/h) 746 671 991 699 687 928 1529 1445


Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 28 40 136 71
Volume Left 1 38 8 0
Volume Right 26 2 38 0
cSH 974 710 1529 1445
Volume to Capacity 0.03 0.06 0.01 0.00
Queue Length 95th (ft) 2 4 0 0
Control Delay (s) 8.8 10.4 0.5 0.0
Lane LOS A B A
Approach Delay (s) 8.8 10.4 0.5 0.0
Approach LOS A B


Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 27.9% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 22 1107 35 0 1396
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.69 0.69 0.91 0.91 0.98 0.98
Hourly flow rate (vph) 0 32 1216 38 0 1424
Pedestrians 4
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1291
pX, platoon unblocked 0.56 0.56 0.56
vC, conflicting volume 2664 1240 1259
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3594 1032 1066
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 80 100
cM capacity (veh/h) 3 157 362


Direction, Lane # WB 1 NB 1 SB 1
Volume Total 32 1255 1424
Volume Left 0 0 0
Volume Right 32 38 0
cSH 157 1700 1700
Volume to Capacity 0.20 0.74 0.84
Queue Length 95th (ft) 18 0 0
Control Delay (s) 33.7 0.0 0.0
Lane LOS D
Approach Delay (s) 33.7 0.0 0.0
Approach LOS D


Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 76.8% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 0 41 118 106 1
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.79 0.79 0.74 0.74
Hourly flow rate (vph) 0 0 52 149 143 1
Pedestrians 50
Lane Width (ft) 0.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 614
pX, platoon unblocked
vC, conflicting volume 446 193 195
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 446 193 195
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 96
cM capacity (veh/h) 548 848 1378


Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 52 149 143 1
Volume Left 52 0 0 0
Volume Right 0 0 0 1
cSH 1378 1700 1700 1700
Volume to Capacity 0.04 0.09 0.08 0.00
Queue Length 95th (ft) 3 0 0 0
Control Delay (s) 7.7 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 2.0 0.0
Approach LOS


Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 21.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 39 0 159 106 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.79 0.79 0.79 0.79 0.74 0.74
Hourly flow rate (vph) 0 49 0 201 143 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 244 143 143
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 244 143 143
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 94 100
cM capacity (veh/h) 723 878 1437


Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 49 101 101 143
Volume Left 0 0 0 0
Volume Right 49 0 0 0
cSH 878 1700 1700 1700
Volume to Capacity 0.06 0.06 0.06 0.08
Queue Length 95th (ft) 4 0 0 0
Control Delay (s) 9.3 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.3 0.0 0.0
Approach LOS A


Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 21.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER
Lane Configurations
Volume (vph) 266 0 49 147 105 81 113 143 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.6 3.6 3.0 3.0
Lane Util. Factor 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.91 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3433 1863 1700 1583
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3433 1863 1700 1583
Peak-hour factor, PHF 0.89 0.89 0.84 0.84 0.96 0.80 0.80 0.80 0.92 0.92
Adj. Flow (vph) 299 0 58 175 109 101 141 179 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 130 0 0
Lane Group Flow (vph) 299 0 0 233 109 242 0 49 0 0
Turn Type Split Split Perm
Protected Phases 6 8 8 8 5
Permitted Phases 5
Actuated Green, G (s) 45.1 10.9 10.9 24.7 24.7
Effective Green, g (s) 45.1 10.9 10.9 24.7 24.7
Actuated g/C Ratio 0.50 0.12 0.12 0.27 0.27
Clearance Time (s) 3.0 3.6 3.6 3.0 3.0
Vehicle Extension (s) 8.0 2.5 2.5 3.0 3.0
Lane Grp Cap (vph) 884 414 225 465 433
v/s Ratio Prot c0.17 c0.07 0.06 c0.14
v/s Ratio Perm 0.03
v/c Ratio 0.34 0.56 0.48 0.52 0.11
Uniform Delay, d1 13.6 37.5 37.1 27.8 24.6
Progression Factor 1.20 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.4 1.2 1.1 0.1
Delay (s) 16.8 38.9 38.3 28.8 24.7
Level of Service B D D C C
Approach Delay (s) 16.8 38.7 27.1 0.0
Approach LOS B D C A


Intersection Summary
HCM Average Control Delay 27.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 90.3 Sum of lost time (s) 9.6
Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR NBR2 SBL2 SBL SBT NWL NWR
Lane Configurations
Volume (vph) 162 0 1360 150 414 115 489 816 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 4.0 4.0 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.97 1.00
Frt 1.00 0.99 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3487 1583 3433 1863
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3487 1583 3433 1863
Peak-hour factor, PHF 0.80 0.80 0.96 0.96 0.96 0.89 0.89 0.89 0.92 0.92
Adj. Flow (vph) 202 0 1417 156 431 129 549 917 0 0
RTOR Reduction (vph) 0 0 0 0 143 0 0 0 0 0
Lane Group Flow (vph) 202 0 1573 0 288 0 678 917 0 0
Turn Type Perm Prot Prot
Protected Phases 4 2 3 3 3 2
Permitted Phases 2 4
Actuated Green, G (s) 18.2 40.1 40.1 20.5 82.8
Effective Green, g (s) 18.2 40.1 40.1 20.5 78.8
Actuated g/C Ratio 0.20 0.44 0.44 0.23 0.87
Clearance Time (s) 3.0 4.0 4.0 4.5
Vehicle Extension (s) 6.0 3.5 3.5 3.2
Lane Grp Cap (vph) 357 1548 703 779 1719
v/s Ratio Prot 0.11 c0.45 c0.20 c0.36
v/s Ratio Perm 0.18 0.13
v/c Ratio 0.57 1.02 0.41 0.87 0.53
Uniform Delay, d1 32.5 25.1 17.1 33.6 1.4
Progression Factor 0.28 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 27.0 1.8 10.5 0.3
Delay (s) 12.8 52.1 18.8 44.1 1.7
Level of Service B D B D A
Approach Delay (s) 12.8 44.9 19.7 0.0
Approach LOS B D B A


Intersection Summary
HCM Average Control Delay 32.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 90.3 Sum of lost time (s) 8.5
Intersection Capacity Utilization 79.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 2 1 28 89 3 5 46 36 143 15 84 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.67 0.67 0.67 0.66 0.66 0.66 0.66 0.66 0.66 0.64 0.64 0.64
Hourly flow rate (vph) 3 1 42 135 5 8 70 55 217 23 131 8
Pedestrians 49 105
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 4 9
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1122
pX, platoon unblocked
vC, conflicting volume 599 642 135 576 537 317 139 320
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 599 642 135 576 537 317 139 320
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 100 95 62 99 99 95 98
cM capacity (veh/h) 340 351 914 359 403 633 1444 1189


Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 46 147 341 162
Volume Left 3 135 70 23
Volume Right 42 8 217 8
cSH 787 369 1444 1189
Volume to Capacity 0.06 0.40 0.05 0.02
Queue Length 95th (ft) 5 47 4 2
Control Delay (s) 9.9 21.1 1.9 1.3
Lane LOS A C A A
Approach Delay (s) 9.9 21.1 1.9 1.3
Approach LOS A C


Intersection Summary
Average Delay 6.3
Intersection Capacity Utilization 42.4% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 28 1709 28 0 1459
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.84 0.84 0.93 0.93 0.97 0.97
Hourly flow rate (vph) 0 33 1838 30 0 1504
Pedestrians 11
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1291
pX, platoon unblocked 0.49 0.49 0.49
vC, conflicting volume 3368 1864 1879
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 5297 2239 2270
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 0 100
cM capacity (veh/h) 0 26 109


Direction, Lane # WB 1 NB 1 SB 1
Volume Total 33 1868 1504
Volume Left 0 0 0
Volume Right 33 30 0
cSH 26 1700 1700
Volume to Capacity 1.28 1.10 0.88
Queue Length 95th (ft) 100 0 0
Control Delay (s) 493.5 0.0 0.0
Lane LOS F
Approach Delay (s) 493.5 0.0 0.0
Approach LOS F


Intersection Summary
Average Delay 4.8
Intersection Capacity Utilization 101.7% ICU Level of Service G
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 0 153 218 174 17
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.53 0.81 0.91 0.91
Hourly flow rate (vph) 0 0 289 269 191 19
Pedestrians 219
Lane Width (ft) 0.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 614
pX, platoon unblocked
vC, conflicting volume 1257 410 429
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1257 410 429
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 74
cM capacity (veh/h) 141 641 1131


Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 289 269 191 19
Volume Left 289 0 0 0
Volume Right 0 0 0 19
cSH 1131 1700 1700 1700
Volume to Capacity 0.26 0.16 0.11 0.01
Queue Length 95th (ft) 25 0 0 0
Control Delay (s) 9.3 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 4.8 0.0
Approach LOS


Intersection Summary
Average Delay 3.5
Intersection Capacity Utilization 28.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 163 0 371 174 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.50 0.50 0.56 0.56 0.91 0.91
Hourly flow rate (vph) 0 326 0 662 191 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 522 191 191
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 522 191 191
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 60 100
cM capacity (veh/h) 484 818 1380


Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 326 331 331 191
Volume Left 0 0 0 0
Volume Right 326 0 0 0
cSH 818 1700 1700 1700
Volume to Capacity 0.40 0.19 0.19 0.11
Queue Length 95th (ft) 48 0 0 0
Control Delay (s) 12.3 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.3 0.0 0.0
Approach LOS B


Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 28.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER
Lane Configurations
Volume (vph) 110 0 26 67 52 91 46 65 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.6 3.6 3.0 3.0
Lane Util. Factor 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.95 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3433 1863 1769 1583
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3433 1863 1769 1583
Peak-hour factor, PHF 0.97 0.97 0.76 0.76 0.76 0.64 0.64 0.64 0.92 0.92
Adj. Flow (vph) 113 0 34 88 68 142 72 102 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 54 0 0
Lane Group Flow (vph) 113 0 0 122 68 214 0 48 0 0
Turn Type Split Split Perm
Protected Phases 6 8 8 8 5
Permitted Phases 5
Actuated Green, G (s) 12.5 22.0 22.0 38.6 38.6
Effective Green, g (s) 12.5 22.0 22.0 38.6 38.6
Actuated g/C Ratio 0.15 0.27 0.27 0.47 0.47
Clearance Time (s) 3.0 3.6 3.6 3.0 3.0
Vehicle Extension (s) 8.0 2.5 2.5 3.0 3.0
Lane Grp Cap (vph) 268 913 496 826 739
v/s Ratio Prot c0.06 0.04 c0.04 c0.12
v/s Ratio Perm 0.03
v/c Ratio 0.42 0.13 0.14 0.26 0.06
Uniform Delay, d1 31.8 23.1 23.1 13.4 12.1
Progression Factor 1.18 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.0 0.1 0.2 0.0
Delay (s) 40.2 23.1 23.2 13.5 12.2
Level of Service D C C B B
Approach Delay (s) 40.2 23.2 13.1 0.0
Approach LOS D C B A


Intersection Summary
HCM Average Control Delay 21.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 82.7 Sum of lost time (s) 9.6
Intersection Capacity Utilization 29.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR NBR2 SBL2 SBL SBT NWL NWR
Lane Configurations
Volume (vph) 72 0 1214 59 28 51 697 1085 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 4.0 4.0 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.97 1.00
Frt 1.00 0.99 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3515 1583 3433 1863
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3515 1583 3433 1863
Peak-hour factor, PHF 0.95 0.95 0.98 0.98 0.98 0.96 0.96 0.96 0.92 0.92
Adj. Flow (vph) 76 0 1239 60 29 53 726 1130 0 0
RTOR Reduction (vph) 0 0 0 0 11 0 0 0 0 0
Lane Group Flow (vph) 76 0 1299 0 18 0 779 1130 0 0
Turn Type Perm Prot Prot
Protected Phases 4 2 3 3 3 2
Permitted Phases 2 4
Actuated Green, G (s) 10.3 35.2 35.2 25.7 75.2
Effective Green, g (s) 10.3 35.2 35.2 25.7 71.2
Actuated g/C Ratio 0.12 0.43 0.43 0.31 0.86
Clearance Time (s) 3.0 4.0 4.0 4.5
Vehicle Extension (s) 6.0 3.5 3.5 3.2
Lane Grp Cap (vph) 220 1496 674 1067 1705
v/s Ratio Prot 0.04 c0.37 c0.23 c0.49
v/s Ratio Perm 0.01 0.12
v/c Ratio 0.35 0.87 0.03 0.73 0.66
Uniform Delay, d1 33.1 21.6 13.8 25.4 1.9
Progression Factor 0.95 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 7.1 0.1 2.6 1.0
Delay (s) 34.0 28.7 13.9 28.0 2.9
Level of Service C C B C A
Approach Delay (s) 34.0 28.4 13.1 0.0
Approach LOS C C B A


Intersection Summary
HCM Average Control Delay 19.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 82.7 Sum of lost time (s) 4.0
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 0 25 43 1 5 24 29 40 0 60 3
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.75 0.75 0.75 0.84 0.84 0.84 0.76 0.76 0.76 0.78 0.78 0.78
Hourly flow rate (vph) 0 0 33 51 1 6 32 38 53 0 77 4
Pedestrians 6 8 2 5
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 1 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1122
pX, platoon unblocked
vC, conflicting volume 224 247 87 250 222 77 87 99
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 224 247 87 250 222 77 87 99
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 97 92 100 99 98 100
cM capacity (veh/h) 702 634 965 657 654 973 1502 1484


Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 33 58 122 81
Volume Left 0 51 32 0
Volume Right 33 6 53 4
cSH 965 679 1502 1484
Volume to Capacity 0.03 0.09 0.02 0.00
Queue Length 95th (ft) 3 7 2 0
Control Delay (s) 8.9 10.8 2.0 0.0
Lane LOS A B A
Approach Delay (s) 8.9 10.8 2.0 0.0
Approach LOS A B


Intersection Summary
Average Delay 4.0
Intersection Capacity Utilization 29.3% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 20 1340 23 0 1891
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.59 0.59 0.92 0.92 0.98 0.98
Hourly flow rate (vph) 0 34 1457 25 0 1930
Pedestrians 7
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1291
pX, platoon unblocked 0.54 0.54 0.54
vC, conflicting volume 3406 1476 1489
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 5001 1456 1479
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 61 100
cM capacity (veh/h) 0 86 246


Direction, Lane # WB 1 NB 1 SB 1
Volume Total 34 1482 1930
Volume Left 0 0 0
Volume Right 34 25 0
cSH 86 1700 1700
Volume to Capacity 0.39 0.87 1.14
Queue Length 95th (ft) 39 0 0
Control Delay (s) 71.6 0.0 0.0
Lane LOS F
Approach Delay (s) 71.6 0.0 0.0
Approach LOS F


Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 102.9% ICU Level of Service G
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 0 79 83 115 9
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.73 0.73 0.92 0.92
Hourly flow rate (vph) 0 0 108 114 125 10
Pedestrians 208
Lane Width (ft) 0.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 614
pX, platoon unblocked
vC, conflicting volume 663 333 343
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 663 333 343
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 91
cM capacity (veh/h) 388 709 1216


Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 108 114 125 10
Volume Left 108 0 0 0
Volume Right 0 0 0 10
cSH 1216 1700 1700 1700
Volume to Capacity 0.09 0.07 0.07 0.01
Queue Length 95th (ft) 7 0 0 0
Control Delay (s) 8.2 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 4.0 0.0
Approach LOS


Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 24.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 94 0 162 115 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.74 0.74 0.73 0.73 0.92 0.92
Hourly flow rate (vph) 0 127 0 222 125 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 236 125 125
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 236 125 125
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 86 100
cM capacity (veh/h) 731 902 1459


Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 127 111 111 125
Volume Left 0 0 0 0
Volume Right 127 0 0 0
cSH 902 1700 1700 1700
Volume to Capacity 0.14 0.07 0.07 0.07
Queue Length 95th (ft) 12 0 0 0
Control Delay (s) 9.6 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.6 0.0 0.0
Approach LOS A


Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 24.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER
Lane Configurations
Volume (vph) 117 0 55 88 50 61 36 47 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.6 3.6 3.0 3.0
Lane Util. Factor 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.94 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3433 1863 1759 1583
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3433 1863 1759 1583
Peak-hour factor, PHF 0.97 0.97 0.95 0.95 0.95 0.82 0.82 0.82 0.92 0.92
Adj. Flow (vph) 121 0 58 93 53 74 44 57 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 30 0 0
Lane Group Flow (vph) 121 0 0 151 53 118 0 27 0 0
Turn Type Split Split Perm
Protected Phases 6 8 8 8 5
Permitted Phases 5
Actuated Green, G (s) 15.7 19.0 19.0 38.6 38.6
Effective Green, g (s) 15.7 19.0 19.0 38.6 38.6
Actuated g/C Ratio 0.19 0.23 0.23 0.47 0.47
Clearance Time (s) 3.0 3.6 3.6 3.0 3.0
Vehicle Extension (s) 8.0 2.5 2.5 3.0 3.0
Lane Grp Cap (vph) 335 787 427 819 737
v/s Ratio Prot c0.07 c0.04 0.03 c0.07
v/s Ratio Perm 0.02
v/c Ratio 0.36 0.19 0.12 0.14 0.04
Uniform Delay, d1 29.2 25.8 25.3 12.7 12.0
Progression Factor 1.20 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.1 0.1 0.1 0.0
Delay (s) 36.5 25.8 25.4 12.8 12.1
Level of Service D C C B B
Approach Delay (s) 36.5 25.7 12.5 0.0
Approach LOS D C B A


Intersection Summary
HCM Average Control Delay 23.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.20
Actuated Cycle Length (s) 82.9 Sum of lost time (s) 9.6
Intersection Capacity Utilization 25.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR NBR2 SBL2 SBL SBT NWL NWR
Lane Configurations
Volume (vph) 91 0 1413 41 137 76 691 1275 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 4.0 4.0 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3524 1583 3433 1863
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3524 1583 3433 1863
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.97 0.97 0.97 0.92 0.92
Adj. Flow (vph) 96 0 1487 43 144 78 712 1314 0 0
RTOR Reduction (vph) 0 0 0 0 48 0 0 0 0 0
Lane Group Flow (vph) 96 0 1530 0 96 0 790 1314 0 0
Turn Type Perm Prot Prot
Protected Phases 4 2 3 3 3 2
Permitted Phases 2 4
Actuated Green, G (s) 10.4 35.3 35.3 25.7 75.4
Effective Green, g (s) 10.4 35.3 35.3 25.7 71.4
Actuated g/C Ratio 0.13 0.43 0.43 0.31 0.86
Clearance Time (s) 3.0 4.0 4.0 4.5
Vehicle Extension (s) 6.0 3.5 3.5 3.2
Lane Grp Cap (vph) 222 1501 674 1064 1706
v/s Ratio Prot 0.05 c0.43 0.23 c0.57
v/s Ratio Perm 0.06 0.14
v/c Ratio 0.43 1.02 0.14 0.74 0.77
Uniform Delay, d1 33.5 23.8 14.6 25.6 2.4
Progression Factor 1.12 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 28.2 0.4 2.9 2.2
Delay (s) 41.3 52.0 15.0 28.5 4.6
Level of Service D D B C A
Approach Delay (s) 41.3 48.8 13.6 0.0
Approach LOS D D B A


Intersection Summary
HCM Average Control Delay 29.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 82.9 Sum of lost time (s) 4.0
Intersection Capacity Utilization 82.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 1 0 19 31 0 2 7 81 34 0 54 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.68 0.68 0.68 0.80 0.80 0.80 0.85 0.85 0.85 0.70 0.70 0.70
Hourly flow rate (vph) 1 0 28 39 0 2 8 95 40 0 77 0
Pedestrians 5 3
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1122
pX, platoon unblocked
vC, conflicting volume 214 234 77 242 214 123 77 140
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 214 234 77 242 214 123 77 140
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 97 94 100 100 99 100
cM capacity (veh/h) 733 660 984 684 677 921 1522 1437


Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 29 41 144 77
Volume Left 1 39 8 0
Volume Right 28 2 40 0
cSH 967 695 1522 1437
Volume to Capacity 0.03 0.06 0.01 0.00
Queue Length 95th (ft) 2 5 0 0
Control Delay (s) 8.8 10.5 0.5 0.0
Lane LOS A B A
Approach Delay (s) 8.8 10.5 0.5 0.0
Approach LOS A B


Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 28.2% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 23 1582 37 0 1994
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.69 0.69 0.91 0.91 0.98 0.98
Hourly flow rate (vph) 0 33 1738 41 0 2035
Pedestrians 4
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1291
pX, platoon unblocked 0.49 0.49 0.49
vC, conflicting volume 3797 1763 1783
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 6157 2033 2074
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 5 100
cM capacity (veh/h) 0 35 132


Direction, Lane # WB 1 NB 1 SB 1
Volume Total 33 1779 2035
Volume Left 0 0 0
Volume Right 33 41 0
cSH 35 1700 1700
Volume to Capacity 0.95 1.05 1.20
Queue Length 95th (ft) 85 0 0
Control Delay (s) 304.0 0.0 0.0
Lane LOS F
Approach Delay (s) 304.0 0.0 0.0
Approach LOS F


Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 108.3% ICU Level of Service G
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 0 41 124 111 1
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.79 0.79 0.74 0.74
Hourly flow rate (vph) 0 0 52 157 150 1
Pedestrians 50
Lane Width (ft) 0.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 614
pX, platoon unblocked
vC, conflicting volume 461 200 201
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 461 200 201
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 96
cM capacity (veh/h) 538 841 1371


Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 52 157 150 1
Volume Left 52 0 0 0
Volume Right 0 0 0 1
cSH 1371 1700 1700 1700
Volume to Capacity 0.04 0.09 0.09 0.00
Queue Length 95th (ft) 3 0 0 0
Control Delay (s) 7.7 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 1.9 0.0
Approach LOS


Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 21.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 39 0 165 111 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.79 0.79 0.79 0.79 0.74 0.74
Hourly flow rate (vph) 0 49 0 209 150 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 254 150 150
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 254 150 150
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 94 100
cM capacity (veh/h) 712 870 1429


Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 49 104 104 150
Volume Left 0 0 0 0
Volume Right 49 0 0 0
cSH 870 1700 1700 1700
Volume to Capacity 0.06 0.06 0.06 0.09
Queue Length 95th (ft) 5 0 0 0
Control Delay (s) 9.4 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.4 0.0 0.0
Approach LOS A


Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 21.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER
Lane Configurations
Volume (vph) 311 0 47 140 112 101 128 164 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.6 3.6 3.0 3.0
Lane Util. Factor 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.92 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3433 1863 1706 1583
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3433 1863 1706 1583
Peak-hour factor, PHF 0.89 0.89 0.84 0.84 0.96 0.80 0.80 0.80 0.92 0.92
Adj. Flow (vph) 349 0 56 167 117 126 160 205 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 149 0 0
Lane Group Flow (vph) 349 0 0 223 117 286 0 56 0 0
Turn Type Split Split Perm
Protected Phases 6 8 8 8 5
Permitted Phases 5
Actuated Green, G (s) 45.2 10.8 10.8 24.7 24.7
Effective Green, g (s) 45.2 10.8 10.8 24.7 24.7
Actuated g/C Ratio 0.50 0.12 0.12 0.27 0.27
Clearance Time (s) 3.0 3.6 3.6 3.0 3.0
Vehicle Extension (s) 8.0 2.5 2.5 3.0 3.0
Lane Grp Cap (vph) 886 411 223 467 433
v/s Ratio Prot c0.20 c0.06 0.06 c0.17
v/s Ratio Perm 0.04
v/c Ratio 0.39 0.54 0.52 0.61 0.13
Uniform Delay, d1 14.0 37.4 37.3 28.6 24.7
Progression Factor 1.25 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 1.2 1.7 2.4 0.1
Delay (s) 18.4 38.6 39.0 31.0 24.8
Level of Service B D D C C
Approach Delay (s) 18.4 38.7 28.4 0.0
Approach LOS B D C A


Intersection Summary
HCM Average Control Delay 28.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 90.3 Sum of lost time (s) 9.6
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR NBR2 SBL2 SBL SBT NWL NWR
Lane Configurations
Volume (vph) 175 0 955 173 394 138 343 573 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 4.0 4.0 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.97 1.00
Frt 1.00 0.98 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3458 1583 3433 1863
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3458 1583 3433 1863
Peak-hour factor, PHF 0.80 0.80 0.96 0.96 0.96 0.89 0.89 0.89 0.92 0.92
Adj. Flow (vph) 219 0 995 180 410 155 385 644 0 0
RTOR Reduction (vph) 0 0 0 0 182 0 0 0 0 0
Lane Group Flow (vph) 219 0 1175 0 228 0 540 644 0 0
Turn Type Perm Prot Prot
Protected Phases 4 2 3 3 3 2
Permitted Phases 2 4
Actuated Green, G (s) 19.1 40.1 40.1 19.6 82.8
Effective Green, g (s) 19.1 40.1 40.1 19.6 78.8
Actuated g/C Ratio 0.21 0.44 0.44 0.22 0.87
Clearance Time (s) 3.0 4.0 4.0 4.5
Vehicle Extension (s) 6.0 3.5 3.5 3.2
Lane Grp Cap (vph) 374 1536 703 745 1719
v/s Ratio Prot c0.12 c0.34 c0.16 0.25
v/s Ratio Perm 0.14 0.10
v/c Ratio 0.59 0.76 0.32 0.72 0.37
Uniform Delay, d1 32.0 21.1 16.3 32.8 1.1
Progression Factor 0.25 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 3.7 1.2 3.6 0.1
Delay (s) 11.8 24.8 17.5 36.4 1.2
Level of Service B C B D A
Approach Delay (s) 11.8 22.9 17.3 0.0
Approach LOS B C B A


Intersection Summary
HCM Average Control Delay 19.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.3 Sum of lost time (s) 11.5
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 2 1 27 85 3 5 44 42 136 14 90 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.67 0.67 0.67 0.66 0.66 0.66 0.66 0.66 0.66 0.64 0.64 0.64
Hourly flow rate (vph) 3 1 40 129 5 8 67 64 206 22 141 8
Pedestrians 49 105
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 4 9
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1122
pX, platoon unblocked
vC, conflicting volume 603 640 145 578 541 321 148 319
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 603 640 145 578 541 321 148 319
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 100 96 64 99 99 95 98
cM capacity (veh/h) 338 353 903 359 402 630 1433 1191


Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 45 141 336 170
Volume Left 3 129 67 22
Volume Right 40 8 206 8
cSH 776 369 1433 1191
Volume to Capacity 0.06 0.38 0.05 0.02
Queue Length 95th (ft) 5 44 4 1
Control Delay (s) 9.9 20.6 1.9 1.2
Lane LOS A C A A
Approach Delay (s) 9.9 20.6 1.9 1.2
Approach LOS A C


Intersection Summary
Average Delay 6.0
Intersection Capacity Utilization 42.0% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 27 1217 27 0 1043
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.84 0.84 0.93 0.93 0.97 0.97
Hourly flow rate (vph) 0 32 1309 29 0 1075
Pedestrians 11
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1291
pX, platoon unblocked 0.57 0.57 0.57
vC, conflicting volume 2409 1334 1349
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3085 1211 1236
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 75 100
cM capacity (veh/h) 8 126 320


Direction, Lane # WB 1 NB 1 SB 1
Volume Total 32 1338 1075
Volume Left 0 0 0
Volume Right 32 29 0
cSH 126 1700 1700
Volume to Capacity 0.25 0.79 0.63
Queue Length 95th (ft) 24 0 0
Control Delay (s) 42.9 0.0 0.0
Lane LOS E
Approach Delay (s) 42.9 0.0 0.0
Approach LOS E


Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 75.7% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 0 208 215 179 18
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.53 0.81 0.91 0.91
Hourly flow rate (vph) 0 0 392 265 197 20
Pedestrians 219
Lane Width (ft) 0.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 614
pX, platoon unblocked
vC, conflicting volume 1466 416 435
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1466 416 435
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 65
cM capacity (veh/h) 92 637 1124


Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 392 265 197 20
Volume Left 392 0 0 0
Volume Right 0 0 0 20
cSH 1124 1700 1700 1700
Volume to Capacity 0.35 0.16 0.12 0.01
Queue Length 95th (ft) 40 0 0 0
Control Delay (s) 9.9 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 5.9 0.0
Approach LOS


Intersection Summary
Average Delay 4.4
Intersection Capacity Utilization 31.5% ICU Level of Service A
Analysis Period (min) 15







HCM Unsignalized Intersection Capacity Analysis Bentley School EIR
6: School Exit & Hiller Dr Existing+Project AM


1/14/2008 Synchro 7 -  Report
Page 6


Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 213 0 423 179 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.50 0.50 0.56 0.56 0.91 0.91
Hourly flow rate (vph) 0 426 0 755 197 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 574 197 197
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 574 197 197
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 48 100
cM capacity (veh/h) 449 811 1373


Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 426 378 378 197
Volume Left 0 0 0 0
Volume Right 426 0 0 0
cSH 811 1700 1700 1700
Volume to Capacity 0.52 0.22 0.22 0.12
Queue Length 95th (ft) 78 0 0 0
Control Delay (s) 14.2 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 14.2 0.0 0.0
Approach LOS B


Intersection Summary
Average Delay 4.4
Intersection Capacity Utilization 31.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER
Lane Configurations
Volume (vph) 152 0 25 64 60 110 63 88 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.6 3.6 3.0 3.0
Lane Util. Factor 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.95 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3433 1863 1761 1583
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3433 1863 1761 1583
Peak-hour factor, PHF 0.97 0.97 0.76 0.76 0.76 0.64 0.64 0.64 0.92 0.92
Adj. Flow (vph) 157 0 33 84 79 172 98 138 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 62 0 0
Lane Group Flow (vph) 157 0 0 117 79 270 0 76 0 0
Turn Type Split Split Perm
Protected Phases 6 8 8 8 5
Permitted Phases 5
Actuated Green, G (s) 17.2 8.3 8.3 42.6 42.6
Effective Green, g (s) 17.2 8.3 8.3 42.6 42.6
Actuated g/C Ratio 0.22 0.11 0.11 0.55 0.55
Clearance Time (s) 3.0 3.6 3.6 3.0 3.0
Vehicle Extension (s) 8.0 2.5 2.5 3.0 3.0
Lane Grp Cap (vph) 392 367 199 965 868
v/s Ratio Prot c0.09 0.03 c0.04 c0.15
v/s Ratio Perm 0.05
v/c Ratio 0.40 0.32 0.40 0.28 0.09
Uniform Delay, d1 25.8 32.1 32.4 9.4 8.3
Progression Factor 1.02 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.4 0.9 0.2 0.0
Delay (s) 28.8 32.5 33.3 9.5 8.4
Level of Service C C C A A
Approach Delay (s) 28.8 32.8 9.1 0.0
Approach LOS C C A A


Intersection Summary
HCM Average Control Delay 19.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 77.7 Sum of lost time (s) 9.6
Intersection Capacity Utilization 31.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group







HCM Signalized Intersection Capacity Analysis Bentley School EIR
2: Tunnel Road & Warren Fwy Existing+Project After School 


1/11/2008 Synchro 7 -  Report
Page 2


Movement WBL WBR NBT NBR NBR2 SBL2 SBL SBT NWL NWR
Lane Configurations
Volume (vph) 88 0 852 80 27 72 489 762 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 4.0 4.0 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.97 1.00
Frt 1.00 0.99 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3493 1583 3433 1863
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3493 1583 3433 1863
Peak-hour factor, PHF 0.95 0.95 0.98 0.98 0.98 0.96 0.96 0.96 0.92 0.92
Adj. Flow (vph) 93 0 869 82 28 75 509 794 0 0
RTOR Reduction (vph) 0 0 0 0 14 0 0 0 0 0
Lane Group Flow (vph) 93 0 951 0 14 0 584 794 0 0
Turn Type Perm Prot Prot
Protected Phases 4 2 3 3 3 2
Permitted Phases 2 4
Actuated Green, G (s) 10.1 35.7 35.7 20.4 70.2
Effective Green, g (s) 10.1 35.7 35.7 20.4 66.2
Actuated g/C Ratio 0.13 0.46 0.46 0.26 0.85
Clearance Time (s) 3.0 4.0 4.0 4.5
Vehicle Extension (s) 6.0 3.5 3.5 3.2
Lane Grp Cap (vph) 230 1605 727 901 1695
v/s Ratio Prot 0.05 c0.27 c0.17 c0.34
v/s Ratio Perm 0.01 0.09
v/c Ratio 0.40 0.59 0.02 0.65 0.47
Uniform Delay, d1 31.0 15.6 11.5 25.5 1.4
Progression Factor 0.81 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 1.6 0.0 1.6 0.2
Delay (s) 28.5 17.2 11.5 27.1 1.6
Level of Service C B B C A
Approach Delay (s) 28.5 17.1 12.4 0.0
Approach LOS C B B A


Intersection Summary
HCM Average Control Delay 14.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 77.7 Sum of lost time (s) 8.5
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 0 24 41 1 5 23 46 38 0 75 3
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.75 0.75 0.75 0.84 0.84 0.84 0.76 0.76 0.76 0.78 0.78 0.78
Hourly flow rate (vph) 0 0 32 49 1 6 30 61 50 0 96 4
Pedestrians 6 8 2 5
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 1 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1122
pX, platoon unblocked
vC, conflicting volume 262 283 106 286 260 99 106 119
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 262 283 106 286 260 99 106 119
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 97 92 100 99 98 100
cM capacity (veh/h) 663 606 942 623 624 947 1478 1460


Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 32 56 141 100
Volume Left 0 49 30 0
Volume Right 32 6 50 4
cSH 942 646 1478 1460
Volume to Capacity 0.03 0.09 0.02 0.00
Queue Length 95th (ft) 3 7 2 0
Control Delay (s) 9.0 11.1 1.7 0.0
Lane LOS A B A
Approach Delay (s) 9.0 11.1 1.7 0.0
Approach LOS A B


Intersection Summary
Average Delay 3.5
Intersection Capacity Utilization 29.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 19 958 22 0 1344
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.59 0.59 0.92 0.92 0.98 0.98
Hourly flow rate (vph) 0 32 1041 24 0 1371
Pedestrians 7
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1291
pX, platoon unblocked 0.59 0.59 0.59
vC, conflicting volume 2432 1060 1072
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3069 760 780
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 87 100
cM capacity (veh/h) 8 240 494


Direction, Lane # WB 1 NB 1 SB 1
Volume Total 32 1065 1371
Volume Left 0 0 0
Volume Right 32 24 0
cSH 240 1700 1700
Volume to Capacity 0.13 0.63 0.81
Queue Length 95th (ft) 11 0 0
Control Delay (s) 22.3 0.0 0.0
Lane LOS C
Approach Delay (s) 22.3 0.0 0.0
Approach LOS C


Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 0 111 102 126 18
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.73 0.73 0.92 0.92
Hourly flow rate (vph) 0 0 152 140 137 20
Pedestrians 208
Lane Width (ft) 0.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 614
pX, platoon unblocked
vC, conflicting volume 789 345 365
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 789 345 365
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 87
cM capacity (veh/h) 314 698 1194


Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 152 140 137 20
Volume Left 152 0 0 0
Volume Right 0 0 0 20
cSH 1194 1700 1700 1700
Volume to Capacity 0.13 0.08 0.08 0.01
Queue Length 95th (ft) 11 0 0 0
Control Delay (s) 8.5 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 4.4 0.0
Approach LOS


Intersection Summary
Average Delay 2.9
Intersection Capacity Utilization 26.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 141 0 213 126 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.74 0.74 0.73 0.73 0.92 0.92
Hourly flow rate (vph) 0 191 0 292 137 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 283 137 137
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 283 137 137
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 79 100
cM capacity (veh/h) 684 886 1445


Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 191 146 146 137
Volume Left 0 0 0 0
Volume Right 191 0 0 0
cSH 886 1700 1700 1700
Volume to Capacity 0.21 0.09 0.09 0.08
Queue Length 95th (ft) 20 0 0 0
Control Delay (s) 10.2 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 10.2 0.0 0.0
Approach LOS B


Intersection Summary
Average Delay 3.1
Intersection Capacity Utilization 26.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER
Lane Configurations
Volume (vph) 137 0 52 84 53 70 44 57 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.6 3.6 3.0 3.0
Lane Util. Factor 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.94 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3433 1863 1754 1583
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3433 1863 1754 1583
Peak-hour factor, PHF 0.97 0.97 0.95 0.95 0.95 0.82 0.82 0.82 0.92 0.92
Adj. Flow (vph) 141 0 55 88 56 85 54 70 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 39 0 0
Lane Group Flow (vph) 141 0 0 143 56 139 0 31 0 0
Turn Type Split Split Perm
Protected Phases 6 8 8 8 5
Permitted Phases 5
Actuated Green, G (s) 16.6 17.4 17.4 35.1 35.1
Effective Green, g (s) 16.6 17.4 17.4 35.1 35.1
Actuated g/C Ratio 0.21 0.22 0.22 0.45 0.45
Clearance Time (s) 3.0 3.6 3.6 3.0 3.0
Vehicle Extension (s) 8.0 2.5 2.5 3.0 3.0
Lane Grp Cap (vph) 373 759 412 782 706
v/s Ratio Prot c0.08 c0.04 0.03 c0.08
v/s Ratio Perm 0.02
v/c Ratio 0.38 0.19 0.14 0.18 0.04
Uniform Delay, d1 26.6 24.9 24.6 13.1 12.3
Progression Factor 1.18 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.1 0.1 0.1 0.0
Delay (s) 33.6 25.0 24.7 13.2 12.3
Level of Service C C C B B
Approach Delay (s) 33.6 24.9 12.9 0.0
Approach LOS C C B A


Intersection Summary
HCM Average Control Delay 22.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.23
Actuated Cycle Length (s) 78.7 Sum of lost time (s) 9.6
Intersection Capacity Utilization 25.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR NBR2 SBL2 SBL SBT NWL NWR
Lane Configurations
Volume (vph) 96 0 992 52 130 86 485 895 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 4.0 4.0 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.97 1.00
Frt 1.00 0.99 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3513 1583 3433 1863
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3513 1583 3433 1863
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.97 0.97 0.97 0.92 0.92
Adj. Flow (vph) 101 0 1044 55 137 89 500 923 0 0
RTOR Reduction (vph) 0 0 0 0 60 0 0 0 0 0
Lane Group Flow (vph) 101 0 1099 0 77 0 589 923 0 0
Turn Type Perm Prot Prot
Protected Phases 4 2 3 3 3 2
Permitted Phases 2 4
Actuated Green, G (s) 10.5 35.7 35.7 21.0 71.2
Effective Green, g (s) 10.5 35.7 35.7 21.0 67.2
Actuated g/C Ratio 0.13 0.45 0.45 0.27 0.85
Clearance Time (s) 3.0 4.0 4.0 4.5
Vehicle Extension (s) 6.0 3.5 3.5 3.2
Lane Grp Cap (vph) 236 1594 718 916 1697
v/s Ratio Prot 0.06 c0.31 c0.17 c0.39
v/s Ratio Perm 0.05 0.10
v/c Ratio 0.43 0.69 0.11 0.64 0.54
Uniform Delay, d1 31.3 17.1 12.3 25.5 1.6
Progression Factor 1.03 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 2.5 0.3 1.6 0.4
Delay (s) 35.9 19.6 12.6 27.1 1.9
Level of Service D B B C A
Approach Delay (s) 35.9 18.8 11.7 0.0
Approach LOS D B B A


Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 78.7 Sum of lost time (s) 4.0
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 1 0 18 30 0 2 7 77 32 0 53 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.68 0.68 0.68 0.80 0.80 0.80 0.85 0.85 0.85 0.70 0.70 0.70
Hourly flow rate (vph) 1 0 26 38 0 2 8 91 38 0 76 0
Pedestrians 5 3
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1122
pX, platoon unblocked
vC, conflicting volume 207 225 76 233 207 117 76 133
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 207 225 76 233 207 117 76 133
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 97 95 100 100 99 100
cM capacity (veh/h) 741 667 986 694 683 928 1523 1445


Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 28 40 136 76
Volume Left 1 38 8 0
Volume Right 26 2 38 0
cSH 969 705 1523 1445
Volume to Capacity 0.03 0.06 0.01 0.00
Queue Length 95th (ft) 2 4 0 0
Control Delay (s) 8.8 10.4 0.5 0.0
Lane LOS A B A
Approach Delay (s) 8.8 10.4 0.5 0.0
Approach LOS A B


Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 27.9% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 22 1119 35 0 1409
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.69 0.69 0.91 0.91 0.98 0.98
Hourly flow rate (vph) 0 32 1230 38 0 1438
Pedestrians 4
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1291
pX, platoon unblocked 0.56 0.56 0.56
vC, conflicting volume 2691 1253 1272
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3638 1056 1091
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 79 100
cM capacity (veh/h) 3 152 355


Direction, Lane # WB 1 NB 1 SB 1
Volume Total 32 1268 1438
Volume Left 0 0 0
Volume Right 32 38 0
cSH 152 1700 1700
Volume to Capacity 0.21 0.75 0.85
Queue Length 95th (ft) 19 0 0
Control Delay (s) 34.9 0.0 0.0
Lane LOS D
Approach Delay (s) 34.9 0.0 0.0
Approach LOS D


Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 0 73 118 106 3
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.79 0.79 0.74 0.74
Hourly flow rate (vph) 0 0 92 149 143 4
Pedestrians 50
Lane Width (ft) 0.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 614
pX, platoon unblocked
vC, conflicting volume 527 193 197
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 527 193 197
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 93
cM capacity (veh/h) 477 848 1375


Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 92 149 143 4
Volume Left 92 0 0 0
Volume Right 0 0 0 4
cSH 1375 1700 1700 1700
Volume to Capacity 0.07 0.09 0.08 0.00
Queue Length 95th (ft) 5 0 0 0
Control Delay (s) 7.8 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 3.0 0.0
Approach LOS


Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 22.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 70 0 191 106 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.79 0.79 0.79 0.79 0.74 0.74
Hourly flow rate (vph) 0 89 0 242 143 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 264 143 143
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 264 143 143
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 90 100
cM capacity (veh/h) 703 878 1437


Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 89 121 121 143
Volume Left 0 0 0 0
Volume Right 89 0 0 0
cSH 878 1700 1700 1700
Volume to Capacity 0.10 0.07 0.07 0.08
Queue Length 95th (ft) 8 0 0 0
Control Delay (s) 9.6 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.6 0.0 0.0
Approach LOS A


Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 22.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER
Lane Configurations
Volume (vph) 319 0 49 147 115 103 131 168 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.6 3.6 3.0 3.0
Lane Util. Factor 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.92 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3433 1863 1706 1583
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3433 1863 1706 1583
Peak-hour factor, PHF 0.89 0.89 0.84 0.84 0.96 0.80 0.80 0.80 0.92 0.92
Adj. Flow (vph) 358 0 58 175 120 129 164 210 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 151 0 0
Lane Group Flow (vph) 358 0 0 233 120 293 0 59 0 0
Turn Type Split Split Perm
Protected Phases 6 8 8 8 5
Permitted Phases 5
Actuated Green, G (s) 45.1 11.1 11.1 25.7 25.7
Effective Green, g (s) 45.1 11.1 11.1 25.7 25.7
Actuated g/C Ratio 0.49 0.12 0.12 0.28 0.28
Clearance Time (s) 3.0 3.6 3.6 3.0 3.0
Vehicle Extension (s) 8.0 2.5 2.5 3.0 3.0
Lane Grp Cap (vph) 872 416 226 479 445
v/s Ratio Prot c0.20 c0.07 0.06 c0.17
v/s Ratio Perm 0.04
v/c Ratio 0.41 0.56 0.53 0.61 0.13
Uniform Delay, d1 14.7 37.9 37.8 28.6 24.6
Progression Factor 1.21 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.4 1.9 2.3 0.1
Delay (s) 18.3 39.3 39.6 30.9 24.7
Level of Service B D D C C
Approach Delay (s) 18.3 39.4 28.3 0.0
Approach LOS B D C A


Intersection Summary
HCM Average Control Delay 28.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 91.5 Sum of lost time (s) 9.6
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR NBR2 SBL2 SBL SBT NWL NWR
Lane Configurations
Volume (vph) 180 0 1360 177 414 142 489 816 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 4.0 4.0 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.97 1.00
Frt 1.00 0.98 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3478 1583 3433 1863
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3478 1583 3433 1863
Peak-hour factor, PHF 0.80 0.80 0.96 0.96 0.96 0.89 0.89 0.89 0.92 0.92
Adj. Flow (vph) 225 0 1417 184 431 160 549 917 0 0
RTOR Reduction (vph) 0 0 0 0 142 0 0 0 0 0
Lane Group Flow (vph) 225 0 1601 0 289 0 709 917 0 0
Turn Type Perm Prot Prot
Protected Phases 4 2 3 3 3 2
Permitted Phases 2 4
Actuated Green, G (s) 19.4 40.1 40.1 20.5 84.0
Effective Green, g (s) 19.4 40.1 40.1 20.5 80.0
Actuated g/C Ratio 0.21 0.44 0.44 0.22 0.87
Clearance Time (s) 3.0 4.0 4.0 4.5
Vehicle Extension (s) 6.0 3.5 3.5 3.2
Lane Grp Cap (vph) 375 1524 694 769 1720
v/s Ratio Prot 0.13 c0.46 c0.21 c0.35
v/s Ratio Perm 0.18 0.14
v/c Ratio 0.60 1.05 0.42 0.92 0.53
Uniform Delay, d1 32.5 25.7 17.7 34.7 1.4
Progression Factor 0.25 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.1 37.6 1.8 16.5 0.3
Delay (s) 12.3 63.3 19.5 51.2 1.7
Level of Service B E B D A
Approach Delay (s) 12.3 54.0 23.3 0.0
Approach LOS B D C A


Intersection Summary
HCM Average Control Delay 38.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 91.5 Sum of lost time (s) 8.5
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 2 1 28 89 3 5 46 44 143 15 92 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.67 0.67 0.67 0.66 0.66 0.66 0.66 0.66 0.66 0.64 0.64 0.64
Hourly flow rate (vph) 3 1 42 135 5 8 70 67 217 23 144 8
Pedestrians 49 105
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 4 9
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1122
pX, platoon unblocked
vC, conflicting volume 624 666 148 600 562 329 152 332
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 624 666 148 600 562 329 152 332
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 100 95 61 99 99 95 98
cM capacity (veh/h) 327 340 899 346 390 624 1429 1177


Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 46 147 353 175
Volume Left 3 135 70 23
Volume Right 42 8 217 8
cSH 771 355 1429 1177
Volume to Capacity 0.06 0.41 0.05 0.02
Queue Length 95th (ft) 5 49 4 2
Control Delay (s) 10.0 22.1 1.9 1.2
Lane LOS A C A A
Approach Delay (s) 10.0 22.1 1.9 1.2
Approach LOS A C


Intersection Summary
Average Delay 6.4
Intersection Capacity Utilization 42.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 28 1734 28 0 1486
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.84 0.84 0.93 0.93 0.97 0.97
Hourly flow rate (vph) 0 33 1865 30 0 1532
Pedestrians 11
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1291
pX, platoon unblocked 0.50 0.50 0.50
vC, conflicting volume 3423 1891 1906
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 5368 2286 2316
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 0 100
cM capacity (veh/h) 0 25 106


Direction, Lane # WB 1 NB 1 SB 1
Volume Total 33 1895 1532
Volume Left 0 0 0
Volume Right 33 30 0
cSH 25 1700 1700
Volume to Capacity 1.35 1.11 0.90
Queue Length 95th (ft) 103 0 0
Control Delay (s) 537.3 0.0 0.0
Lane LOS F
Approach Delay (s) 537.3 0.0 0.0
Approach LOS F


Intersection Summary
Average Delay 5.2
Intersection Capacity Utilization 103.0% ICU Level of Service G
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 0 208 226 188 18
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.53 0.81 0.91 0.91
Hourly flow rate (vph) 0 0 392 279 207 20
Pedestrians 219
Lane Width (ft) 0.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 614
pX, platoon unblocked
vC, conflicting volume 1490 426 445
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1490 426 445
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 65
cM capacity (veh/h) 88 629 1115


Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 392 279 207 20
Volume Left 392 0 0 0
Volume Right 0 0 0 20
cSH 1115 1700 1700 1700
Volume to Capacity 0.35 0.16 0.12 0.01
Queue Length 95th (ft) 40 0 0 0
Control Delay (s) 10.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 5.8 0.0
Approach LOS


Intersection Summary
Average Delay 4.4
Intersection Capacity Utilization 31.5% ICU Level of Service A
Analysis Period (min) 15







HCM Unsignalized Intersection Capacity Analysis Bentley School EIR
6: School Exit & Hiller Dr Cumulative+Project AM


1/14/2008 Synchro 7 -  Report
Page 6


Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 213 0 434 188 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.50 0.50 0.56 0.56 0.91 0.91
Hourly flow rate (vph) 0 426 0 775 207 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 594 207 207
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 594 207 207
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 47 100
cM capacity (veh/h) 436 800 1362


Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 426 388 388 207
Volume Left 0 0 0 0
Volume Right 426 0 0 0
cSH 800 1700 1700 1700
Volume to Capacity 0.53 0.23 0.23 0.12
Queue Length 95th (ft) 80 0 0 0
Control Delay (s) 14.5 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 14.5 0.0 0.0
Approach LOS B


Intersection Summary
Average Delay 4.4
Intersection Capacity Utilization 31.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER
Lane Configurations
Volume (vph) 156 0 26 67 61 113 64 90 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.6 3.6 3.0 3.0
Lane Util. Factor 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.95 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3433 1863 1762 1583
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3433 1863 1762 1583
Peak-hour factor, PHF 0.97 0.97 0.76 0.76 0.76 0.64 0.64 0.64 0.92 0.92
Adj. Flow (vph) 161 0 34 88 80 177 100 141 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 60 0 0
Lane Group Flow (vph) 161 0 0 122 80 277 0 81 0 0
Turn Type Split Split Perm
Protected Phases 6 8 8 8 5
Permitted Phases 5
Actuated Green, G (s) 17.4 8.4 8.4 47.5 47.5
Effective Green, g (s) 17.4 8.4 8.4 47.5 47.5
Actuated g/C Ratio 0.21 0.10 0.10 0.57 0.57
Clearance Time (s) 3.0 3.6 3.6 3.0 3.0
Vehicle Extension (s) 8.0 2.5 2.5 3.0 3.0
Lane Grp Cap (vph) 372 348 189 1010 907
v/s Ratio Prot c0.09 0.04 c0.04 c0.16
v/s Ratio Perm 0.05
v/c Ratio 0.43 0.35 0.42 0.27 0.09
Uniform Delay, d1 28.5 34.7 35.0 9.0 8.0
Progression Factor 1.16 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.4 1.1 0.1 0.0
Delay (s) 34.9 35.2 36.1 9.1 8.0
Level of Service C D D A A
Approach Delay (s) 34.9 35.5 8.7 0.0
Approach LOS C D A A


Intersection Summary
HCM Average Control Delay 21.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 82.9 Sum of lost time (s) 9.6
Intersection Capacity Utilization 31.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR NBR2 SBL2 SBL SBT NWL NWR
Lane Configurations
Volume (vph) 90 0 1214 82 28 74 697 1085 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 4.0 4.0 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.97 1.00
Frt 1.00 0.99 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3506 1583 3433 1863
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3506 1583 3433 1863
Peak-hour factor, PHF 0.95 0.95 0.98 0.98 0.98 0.96 0.96 0.96 0.92 0.92
Adj. Flow (vph) 95 0 1239 84 29 77 726 1130 0 0
RTOR Reduction (vph) 0 0 0 0 11 0 0 0 0 0
Lane Group Flow (vph) 95 0 1323 0 18 0 803 1130 0 0
Turn Type Perm Prot Prot
Protected Phases 4 2 3 3 3 2
Permitted Phases 2 4
Actuated Green, G (s) 10.4 35.3 35.3 25.7 75.4
Effective Green, g (s) 10.4 35.3 35.3 25.7 71.4
Actuated g/C Ratio 0.13 0.43 0.43 0.31 0.86
Clearance Time (s) 3.0 4.0 4.0 4.5
Vehicle Extension (s) 6.0 3.5 3.5 3.2
Lane Grp Cap (vph) 222 1493 674 1064 1706
v/s Ratio Prot 0.05 c0.38 c0.23 c0.49
v/s Ratio Perm 0.01 0.12
v/c Ratio 0.43 0.89 0.03 0.75 0.66
Uniform Delay, d1 33.5 21.9 13.8 25.8 1.9
Progression Factor 0.84 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.6 8.1 0.1 3.1 1.0
Delay (s) 31.8 30.0 13.9 28.9 2.9
Level of Service C C B C A
Approach Delay (s) 31.8 29.7 13.7 0.0
Approach LOS C C B A


Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 82.9 Sum of lost time (s) 8.5
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group







HCM Unsignalized Intersection Capacity Analysis Bentley School EIR
3: N Hill Ct & Hiller Dr Cumulative+Project After School 


1/14/2008 Synchro 7 -  Report
Page 3


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 0 25 43 1 5 24 48 40 0 77 3
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.75 0.75 0.75 0.84 0.84 0.84 0.76 0.76 0.76 0.78 0.78 0.78
Hourly flow rate (vph) 0 0 33 51 1 6 32 63 53 0 99 4
Pedestrians 6 8 2 5
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 1 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1122
pX, platoon unblocked
vC, conflicting volume 271 294 109 297 269 102 109 124
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 271 294 109 297 269 102 109 124
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 96 92 100 99 98 100
cM capacity (veh/h) 653 597 939 611 616 942 1475 1453


Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 33 58 147 103
Volume Left 0 51 32 0
Volume Right 33 6 53 4
cSH 939 634 1475 1453
Volume to Capacity 0.04 0.09 0.02 0.00
Queue Length 95th (ft) 3 8 2 0
Control Delay (s) 9.0 11.3 1.7 0.0
Lane LOS A B A
Approach Delay (s) 9.0 11.3 1.7 0.0
Approach LOS A B


Intersection Summary
Average Delay 3.5
Intersection Capacity Utilization 30.0% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 20 1365 23 0 1914
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.59 0.59 0.92 0.92 0.98 0.98
Hourly flow rate (vph) 0 34 1484 25 0 1953
Pedestrians 7
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1291
pX, platoon unblocked 0.54 0.54 0.54
vC, conflicting volume 3456 1503 1516
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 5111 1506 1529
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 58 100
cM capacity (veh/h) 0 80 235


Direction, Lane # WB 1 NB 1 SB 1
Volume Total 34 1509 1953
Volume Left 0 0 0
Volume Right 34 25 0
cSH 80 1700 1700
Volume to Capacity 0.42 0.89 1.15
Queue Length 95th (ft) 43 0 0
Control Delay (s) 79.5 0.0 0.0
Lane LOS F
Approach Delay (s) 79.5 0.0 0.0
Approach LOS F


Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 104.1% ICU Level of Service G
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 0 111 107 132 18
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.73 0.73 0.92 0.92
Hourly flow rate (vph) 0 0 152 147 143 20
Pedestrians 208
Lane Width (ft) 0.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 614
pX, platoon unblocked
vC, conflicting volume 802 351 371
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 802 351 371
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 87
cM capacity (veh/h) 308 692 1187


Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 152 147 143 20
Volume Left 152 0 0 0
Volume Right 0 0 0 20
cSH 1187 1700 1700 1700
Volume to Capacity 0.13 0.09 0.08 0.01
Queue Length 95th (ft) 11 0 0 0
Control Delay (s) 8.5 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 4.3 0.0
Approach LOS


Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 26.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 141 0 218 132 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.74 0.74 0.73 0.73 0.92 0.92
Hourly flow rate (vph) 0 191 0 299 143 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 293 143 143
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 293 143 143
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 78 100
cM capacity (veh/h) 674 878 1437


Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 191 149 149 143
Volume Left 0 0 0 0
Volume Right 191 0 0 0
cSH 878 1700 1700 1700
Volume to Capacity 0.22 0.09 0.09 0.08
Queue Length 95th (ft) 21 0 0 0
Control Delay (s) 10.2 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 10.2 0.0 0.0
Approach LOS B


Intersection Summary
Average Delay 3.1
Intersection Capacity Utilization 26.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER
Lane Configurations
Volume (vph) 143 0 55 88 55 72 45 59 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.6 3.6 3.0 3.0
Lane Util. Factor 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.94 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3433 1863 1755 1583
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3433 1863 1755 1583
Peak-hour factor, PHF 0.97 0.97 0.95 0.95 0.95 0.82 0.82 0.82 0.92 0.92
Adj. Flow (vph) 147 0 58 93 58 88 55 72 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 39 0 0
Lane Group Flow (vph) 147 0 0 151 58 143 0 33 0 0
Turn Type Split Split Perm
Protected Phases 6 8 8 8 5
Permitted Phases 5
Actuated Green, G (s) 16.9 18.9 18.9 37.9 37.9
Effective Green, g (s) 16.9 18.9 18.9 37.9 37.9
Actuated g/C Ratio 0.20 0.23 0.23 0.45 0.45
Clearance Time (s) 3.0 3.6 3.6 3.0 3.0
Vehicle Extension (s) 8.0 2.5 2.5 3.0 3.0
Lane Grp Cap (vph) 359 779 423 798 720
v/s Ratio Prot c0.08 c0.04 0.03 c0.08
v/s Ratio Perm 0.02
v/c Ratio 0.41 0.19 0.14 0.18 0.05
Uniform Delay, d1 28.9 26.0 25.7 13.5 12.6
Progression Factor 1.20 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.1 0.1 0.1 0.0
Delay (s) 36.3 26.1 25.8 13.6 12.7
Level of Service D C C B B
Approach Delay (s) 36.3 26.0 13.3 0.0
Approach LOS D C B A


Intersection Summary
HCM Average Control Delay 23.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.23
Actuated Cycle Length (s) 83.3 Sum of lost time (s) 9.6
Intersection Capacity Utilization 25.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group







HCM Signalized Intersection Capacity Analysis Bentley School EIR
2: Tunnel Road & Warren Fwy Cumulative+Project PM


1/14/2008 Synchro 7 -  Report
Page 2


Movement WBL WBR NBT NBR NBR2 SBL2 SBL SBT NWL NWR
Lane Configurations
Volume (vph) 100 0 1413 54 137 89 691 1275 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 4.0 4.0 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.97 1.00
Frt 1.00 0.99 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3520 1583 3433 1863
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3520 1583 3433 1863
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.97 0.97 0.97 0.92 0.92
Adj. Flow (vph) 105 0 1487 57 144 92 712 1314 0 0
RTOR Reduction (vph) 0 0 0 0 48 0 0 0 0 0
Lane Group Flow (vph) 105 0 1544 0 96 0 804 1314 0 0
Turn Type Perm Prot Prot
Protected Phases 4 2 3 3 3 2
Permitted Phases 2 4
Actuated Green, G (s) 10.8 35.3 35.3 25.7 75.8
Effective Green, g (s) 10.8 35.3 35.3 25.7 71.8
Actuated g/C Ratio 0.13 0.42 0.42 0.31 0.86
Clearance Time (s) 3.0 4.0 4.0 4.5
Vehicle Extension (s) 6.0 3.5 3.5 3.2
Lane Grp Cap (vph) 229 1492 671 1059 1706
v/s Ratio Prot 0.06 c0.44 0.23 c0.56
v/s Ratio Perm 0.06 0.14
v/c Ratio 0.46 1.03 0.14 0.76 0.77
Uniform Delay, d1 33.5 24.0 14.7 26.0 2.4
Progression Factor 1.06 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.0 32.8 0.4 3.2 2.2
Delay (s) 39.5 56.8 15.2 29.2 4.6
Level of Service D E B C A
Approach Delay (s) 39.5 53.3 13.9 0.0
Approach LOS D D B A


Intersection Summary
HCM Average Control Delay 31.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 83.3 Sum of lost time (s) 8.5
Intersection Capacity Utilization 82.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 1 0 19 31 0 2 7 81 34 0 57 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.68 0.68 0.68 0.80 0.80 0.80 0.85 0.85 0.85 0.70 0.70 0.70
Hourly flow rate (vph) 1 0 28 39 0 2 8 95 40 0 81 0
Pedestrians 5 3
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1122
pX, platoon unblocked
vC, conflicting volume 219 238 81 246 218 123 81 140
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 219 238 81 246 218 123 81 140
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 97 94 100 100 99 100
cM capacity (veh/h) 728 656 978 680 673 921 1516 1437


Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 29 41 144 81
Volume Left 1 39 8 0
Volume Right 28 2 40 0
cSH 962 690 1516 1437
Volume to Capacity 0.03 0.06 0.01 0.00
Queue Length 95th (ft) 2 5 0 0
Control Delay (s) 8.9 10.5 0.5 0.0
Lane LOS A B A
Approach Delay (s) 8.9 10.5 0.5 0.0
Approach LOS A B


Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 28.2% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 23 1594 37 0 2007
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.69 0.69 0.91 0.91 0.98 0.98
Hourly flow rate (vph) 0 33 1752 41 0 2048
Pedestrians 4
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1291
pX, platoon unblocked 0.50 0.50 0.50
vC, conflicting volume 3824 1776 1796
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 6193 2057 2098
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 2 100
cM capacity (veh/h) 0 34 129


Direction, Lane # WB 1 NB 1 SB 1
Volume Total 33 1792 2048
Volume Left 0 0 0
Volume Right 33 41 0
cSH 34 1700 1700
Volume to Capacity 0.98 1.05 1.20
Queue Length 95th (ft) 87 0 0
Control Delay (s) 320.1 0.0 0.0
Lane LOS F
Approach Delay (s) 320.1 0.0 0.0
Approach LOS F


Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 109.0% ICU Level of Service G
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 0 73 124 111 3
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.79 0.79 0.74 0.74
Hourly flow rate (vph) 0 0 92 157 150 4
Pedestrians 50
Lane Width (ft) 0.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 614
pX, platoon unblocked
vC, conflicting volume 542 200 204
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 542 200 204
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 93
cM capacity (veh/h) 468 841 1368


Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 92 157 150 4
Volume Left 92 0 0 0
Volume Right 0 0 0 4
cSH 1368 1700 1700 1700
Volume to Capacity 0.07 0.09 0.09 0.00
Queue Length 95th (ft) 5 0 0 0
Control Delay (s) 7.8 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 2.9 0.0
Approach LOS


Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 22.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 70 0 197 111 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.79 0.79 0.79 0.79 0.74 0.74
Hourly flow rate (vph) 0 89 0 249 150 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 275 150 150
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 275 150 150
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 90 100
cM capacity (veh/h) 692 870 1429


Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 89 125 125 150
Volume Left 0 0 0 0
Volume Right 89 0 0 0
cSH 870 1700 1700 1700
Volume to Capacity 0.10 0.07 0.07 0.09
Queue Length 95th (ft) 8 0 0 0
Control Delay (s) 9.6 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.6 0.0 0.0
Approach LOS A


Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 22.6% ICU Level of Service A
Analysis Period (min) 15
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