
4.2  AIR QUALITY 

4.2-1 

This chapter describes existing air quality conditions in the region and the 2020 LRDP 
land use zones and evaluates the potential for development under the 2020 LRDP to 
affect regional and local air quality. Additionally, this chapter examines the potential air 
quality impacts from the Chang-Lin Tien Center for East Asian Studies and potential 
cumulative air quality impacts. This chapter also provides a summary of the regulatory 
framework applicable to air quality.  
 
As described in the Initial Study and Notice of Preparation for the 2020 LRDP and Tien 
Center project,1 the Tien Center would house office, classroom and library space, and 
would not be a significant point source for air pollutants; would not be a source for 
toxic air contaminant emissions; and would not be a source for odiferous emissions. 
Further, the increase in campus population associated with the Tien Center would be 
limited to approximately five new staff members. No air quality impacts are anticipated 
from operation of the Tien Center. Contributions of the Tien Center to potential air 
quality impacts would thus be from construction-related emissions as part of the 
program of development implementing the 2020 LRDP.  
 
During the scoping period for this EIR, commentors requested that the EIR analyze air 
quality impacts from construction, hazardous emissions, and increased traffic and 
parking under the 2020 LRDP. These issues are addressed in this chapter.  
 
Commentors also sought information about environmental impacts of nanotechnology 
research. Nanotechnology is an emerging area of research aimed at the development of 
structures and devices at the atomic, molecular or macromolecular levels to produce 
materials with novel properties and perform functions at the molecular level. The U.S. 
Environmental Protection Agency (EPA) has listed nanotechnology as an area for 
future study under their “Futures Analysis” program, and only recently has the EPA 
begun funding research in this area. December 11, 2003 was the deadline for applica-
tions for grants under the EPA National Center for Environmental Research (NCER) 
for the “Impacts of Manufactured Nanomaterials on Human Health and the Environ-
ment”. Thus, nanotechnology is an emerging area of study at the EPA in terms of 
potential environmental impacts. No regulatory standards have been developed. The 
topic is therefore not addressed further in this document. 
 
4.2.1 ANALYTICAL METHODS 
 
2020 LRDP 

BACKGROUND AIR QUALITY 
Ambient air quality data for criteria air pollutants from monitoring stations in the 
project vicinity, operated by the California Air Resources Board (CARB) and the Bay 
Area Air Quality Management District (BAAQMD), were obtained from the CARB 
internet site (www.arb.ca.gov), which contains summaries of state-wide monitored data. 
Background ambient data for toxic air contaminants were obtained from a BAAQMD 
compilation contained in their annual air toxic report.2 The assessment of potential 
impacts generally follows recommendations in the BAAQMD CEQA Guidelines: 
Assessing the Air Quality Impacts of Projects and Plans,3 and Appendix G of the CEQA 
Guidelines. 
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STATIONARY SOURCE EMISSIONS 
Estimates of existing campus stationary sources of air emissions were obtained from 
BAAQMD air permit information, as well as information regarding campus operations 
obtained from the UC Berkeley Office of Environment, Health & Safety (EH&S) 
regarding laboratory chemical use and other fuel and material use data. Increased turbine 
and boiler emissions were estimated from the estimated increased campus steam 
demand under the 2020 LRDP. Emissions from the routine testing of new emergency 
generators were calculated based on the assessed power output of the new generators 
assuming that future engines would meet current certification requirements of the 
CARB (i.e. 0.15 pounds of diesel particulate matter per horsepower-hour). This is 
further explained in two technical studies that support the 2020 LRDP EIR.4 
 
AREA SOURCE EMISSIONS 
Existing campus area sources include academic, administrative, and housing buildings. 
Emissions associated with these land uses include: 
 
 diesel-powered landscaping equipment emissions. 
 natural gas combustion emissions from space and water heating. Since this is many 

point sources (venting at housing and buildings) it was treated as an area source. 
 reactive organic gas (ROG) emissions from consumer product use, such as 

automotive products, household cleaners, and personal care products. 
 ROG emissions from increased laboratory space. 

 
Note that there is no specific regulatory framework for these types of sources, since they 
are a result of various activities by individuals rather than pollutants emitted by busi-
nesses or industry. The URBEMIS 2002 model was used to estimate emissions from 
landscaping equipment, space and water heating, and consumer product use. These 
calculations were based on the estimated gross square feet (GSF) for current academic 
and support facility space; emissions of 2020 LRDP development were determined 
based on the area of expected building (in GSF) for academic and support facilities at 
full development under the 2020 LRDP, which in this analysis is 2.2 million GSF. 
URBEMIS is a CARB-approved model that estimates emissions from land use devel-
opment projects. URBEMIS estimates air pollutant emissions from the area sources 
mentioned above, as well as construction sources. The model was developed under the 
cooperation of several California air districts and the California Air Pollution Control 
Officers Association (CAPCOA). 
 
In addition to the criteria pollutants from future housing and academic and support 
space, ROG emissions not quantified by URBEMIS would be generated by increased 
laboratory space. Increased emissions of individual organic chemicals projected in future 
new laboratory space were quantified as described in the Toxic Air Contaminant 
Emissions discussion below. 
 
VEHICULAR EMISSIONS 
Criteria pollutants emitted in vehicle exhaust from student, faculty, and staff vehicle 
trips to UC Berkeley were assessed applying state-approved emission factors to the 
transportation analysis. Emissions from vehicle trips associated with the 2020 LRDP 
were estimated with the EMFAC2002 model. This is the latest in a series of models by 
the CARB for calculation of emissions from all classes of on-road vehicles. Traffic data 
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for LRDP conditions were obtained from the traffic analysis conducted by Fehr and 
Peers Associates. Daily vehicle trips generated by the project and average miles traveled 
were used with the EMFAC2002 gram-per-mile factors to calculate daily emissions of 
ROG, carbon monoxide (CO), nitrogen oxides (NOx), sulfur dioxide (SO2), and 
particulate matter (PM10). 
 
LOCAL CARBON MONOXIDE EMISSIONS 
CO emissions impacts from vehicles associated with the full development under the 
2020 LRDP were evaluated at intersections in the project vicinity exhibiting the highest 
peak hour volumes and most congestion due to the proposed project and where the 
difference between project and no-project volumes was greater than 5 percent. The 
method of evaluation followed that described in the Transportation Project-Level Carbon 
Monoxide Protocol (UC Davis 1997) referred to as the “CO Protocol.” The analysis 
approach in the CO Protocol involves a screening process where dispersion modeling 
(e.g. with CALINE4) is not required if the air basin is in attainment of the CO standard 
and there exists a similar intersection in the air basin that has equal or higher traffic 
volumes or congestion, or receptors that are as close or closer to the roadway as the 
intersection(s) under consideration for impacts from the proposed project. 
 
CONSTRUCTION EMISSIONS 
The URBEMIS 2002 model was used to estimate the type and number of construction 
equipment involved in the construction of up to one million gross square feet of space 
that could be under construction at any time under the 2020 LRDP. Based on the area 
of construction, this model assumes certain numbers of typical construction equipment 
and duration of construction. Emissions from all phases of construction are calculated. 
 
TOXIC AIR CONTAMINANT EMISSIONS 
Evaluation of impacts from toxic air contaminants (TACs) is based upon a health risk 
assessment (HRA). An HRA consists of four basic steps to assess potential public health 
risk. First, the TACs to be evaluated are identified and emissions quantified. This was 
accomplished by a review of activities and materials that are part of the existing campus 
operations. Second, ground-level impacts resulting from the transport and dilution of 
these emissions through the atmosphere were assessed by air dispersion modeling. The 
Industrial Source Complex Short Term 3 (ISCST3) dispersion model, approved by the 
United States Environmental Protection Agency (EPA), was used for this assessment.  
 
Third, potential public exposure to these compounds resulting from atmospheric 
transport was calculated. For this step, methods from current California Office of 
Environmental Health Hazard Assessment (OEHHA) guidance for exposure assess-
ments from inhalation and non-inhalation exposure pathways were employed. Finally, 
potential cancer and non-cancer health risks resulting from the calculated exposures 
were estimated using dose-response relationships developed from toxicological data, 
 
ISCST3 is the most widely used dispersion model for these types of analysis.  ISCST3 
predicts resulting total airborne concentrations from many point, area, volume, and 
open pit sources simultaneously at numerous specified locations of interest (“recep-
tors”).  The ISCST3 model is capable of predicting impacts in simple terrain (receptors 
at or below stack height), intermediate terrain (receptors between stack height and final 
plume rise), and complex terrain (receptors above final plume rise), all of which exists in 
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the area surrounding UC Berkeley.  Of these terrain types, ISCST3 is best suited for 
simple terrain, which is the terrain immediately surrounding UC Berkeley where the 
maximum health risks described later in this section were modeled.   
 
Exposure pathways evaluated included direct inhalation, soil ingestion, dermal absorp-
tion, mother’s milk, and consumption of locally grown produce. Toxicological data 
published by OEHHA were used when available for any modeled TAC; otherwise, 
other data published by the California Air Pollution Control Officers Association (CAP-
COA), the EPA, or occupational exposure standards adjusted for application to the 
general public were used. 
 
Hundreds of chemicals are used or produced by campus operations, but only a portion 
of these chemicals contribute substantially to human health risks. A total of 56 chemi-
cals were selected for modeling in the 2020 LRDP HRA based on a detailed assessment 
of their use, production, volatility, and toxicity. These chemicals are listed in Table 4.2-1. 
 
The Central Campus Human Health Risk Assessment5 as augmented by a 2003 update to 
incorporate current emergency generators6 provided an assessment of potential health 
risks from current campus operations. Emission sources included the cogeneration 
turbine, central plant boilers, hazardous waste bulking, campus maintenance activities, 
and laboratory emissions. During development of the 2000 HRA, campus laboratories 
were categorized into three different Lab Types based on chemical usage patterns: 
 
 Lab Type I = Chemistry and Chemical Engineering 
 Lab Type II = General Biological Sciences 
 Lab Type III = Physical Sciences/Other (Engineering, Geology, Physics, etc.) 

 
Based on an extensive analysis of actual chemical usage per laboratory described in the 
2000 HRA, average emissions (in grams per second) per laboratory space square foot (or 
g/s per ft2) were calculated for each chemical in each Lab Type. These emission factors 
can be found in the 2003 HRA update.7 
 
Projected health risks after development under the 2020 LDRP were assessed in the 
future LRDP scenario by including additional laboratory space, increased operation of 
the central plant boilers, and additional new emergency generators. The future LRDP 
scenario included these projected emission increases along with the existing campus 
emissions and emissions from UC Berkeley projects analyzed in previously certified 
EIRs. 
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TABLE 4.2-1 
TOXIC AIR CONTAMINANTS INCLUDED IN CAMPUS PARK HUMAN HEALTH RISK ASSESSMENT 
Laboratory Chemicals* Combustion Chemicals 
Acetonitrile Acetadehyde** 
Benzene* Acrolein** 
Bromine and compounds* 1,3-Butadiene** 
t-Butyl alcohol Dichlorobenzene 
Carbon tetrachloride Ethylbenzene 
Chloroform Naphthalene 
Dimethylformamide PAHs (BaP equivalents) 
1,4-Dioxane PAHs (Pyrene equivalents)  
Epichlorohydrin Propylene Oxide** 
Ethanol  
Ethyl acetate Arsenic 
Ethyl ether Beryllium 
Formaldehyde* Cadmium 
Glutaraldehyde Chromium 
n-Hexane* Cobalt 
Hydrazine Copper 
Hydrochloric acid Lead 
Hydrogen fluoride Manganese 
Hydrogen-3** Mercury 
Iodine-125** Nickel 
Isopropanol Selenium  
Methyl alcohol Vanadium  
Methyl bromide Zinc  
Methylene chloride Diesel exhaust particulate matter (PM)** 
Phosgene  
Pyridine  
Tetrachloroethylene  
Tetrahydrofuran  
Toluene*  
1,1,1-Trichloroethane*  
Trichloroethylene  
Triethylamine  
Xylenes*  
* Chemicals noted with asterisks are also combustion chemicals. 
** The 2000 Central Campus Health Risk Assessment modeled 52 chemicals. Since then, two radionuclides were added 
as laboratory chemicals, and diesel exhaust PM was added as a combustion chemical. Also, due to updated 
emission factors, OCDD, antimony, and phosphorus were dropped as combustion chemicals, and four chemicals 
(acetadehyde, acrolein, 1,3-butadiene, and propylene oxide) were added. 
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Laboratory emissions assumptions in the year 2020 were based on an estimated net 
increase of 147,035 square feet of wet laboratory space associated with the approved 
Northeast Quadrant Science and Safety (NEQSS) Projects8 and an estimate of 191,810 
assignable square feet of additional new wet laboratory space under the 2020 LRDP. 
The lab space increases under NEQSS were modeled from emission points characteris-
tic of the new buildings now being constructed pursuant to that approval under the 
1990 LRDP amendment. The 2020 LRDP estimate of additional future laboratory space 
was dispersed through seven hypothetical release points placed in the centroids of seven 
campus zones where current laboratories exist within the Campus Park.  
 
The net new laboratory space projected under the LRDP was divided into each of these 
areas in proportion to the current level of laboratory activity in each area. Since new 
laboratories under the 2020 LRDP could be of any Lab Type, the maximum emission 
factor per chemical for any Lab Type was used to assess the 2020 LRDP laboratories, as 
detailed in the 2003 HRA update.9 This results in overly conservative analysis of 
potential emissions. Increased TAC emissions from new emergency generators and 
increased operation of the central plant boilers were estimated from the above-described 
future operation assumptions. 
 
TIEN CENTER  

The only air pollutant emissions associated with the Tien Center would be during 
construction. The Tien Center is part of the 2020 LRDP; as such its construction 
emissions are accounted for by the 1,000,000 square feet per year maximum estimate 
discussed above under Construction. This project would add a maximum of five new 
employees; most employees that would work at this center are currently working 
elsewhere on campus. 
 
4.2.2 REGULATORY FRAMEWORK  
 
The project area is subject to major air quality planning programs required by the federal 
Clean Air Act, which was last amended in 1990, and the California Clean Air Act of 
1988. Both the federal and state statutes provide for ambient air quality standards to 
protect public health, and development of plans to guide the air quality improvement 
efforts of state and local agencies. The federal plan, known as the State Implementation 
Plan (SIP), requires control strategies that demonstrate attainment with national ambient 
air quality standards by deadlines established in the federal Clean Air Act.  
 
The state plan is called the Clean Air Plan (CAP). The CAP requires satisfactory 
progress in attaining state ambient air quality standards. This includes a five percent per 
year reduction in emissions or a demonstration that all feasible measures have been 
proposed for implementation. Deadlines are not fixed for attaining state standards. The 
SIP and CAP overlap and contain many of the same emissions control measures. Both 
the SIP and the CAP rely on the combined emission control programs of the EPA, 
CARB and BAAQMD.  
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NATIONAL AND STATE AMBIENT AIR QUALITY STANDARDS 

National and state ambient air quality standards for criteria air pollutants have been 
established for CO, O3, NO2, SO2, and particulate matter less than 10 micrometers and 
2.5 micrometers in aerodynamic diameter (PM10 and PM2.5, respectively.) Other 
pollutants, such as lead, also have federal and state ambient air quality standards, but 
they are not discussed in this document because emissions of these pollutants related to 
implementation of the 2020 LRDP are expected to be minimal. In the case of lead, this 
is primarily due to the phase out of lead in gasoline.  
 
Ambient air quality standards specify the concentration of pollutants that the public can 
be exposed to without adverse health effects. Individuals vary widely in their sensitivity 
to air pollutants, so standards are designed to protect more sensitive populations such as 
children and the elderly. National and state standards are reviewed and updated 
periodically based on new health effects studies. Except for the eight-hour CO standard, 
California ambient air quality standards are more stringent that the national standards. 
National and state ambient air quality standards are listed in Table 4.2-2. 
 
For planning purposes, regions such as the San Francisco Bay Area are given an air 
quality status label by the federal and state regulatory agencies. Areas with monitored 
pollutant concentrations that are lower than ambient air quality standards are designated 
as “attainment areas” on a pollutant-by-pollutant basis. When monitored concentrations 
exceed ambient standards, areas are designated as “nonattainment areas.” An area that 
recently exceeded ambient standards but is now in attainment is an attainment area that 
is referred to as a “maintenance area.”  
 
Nonattainment areas are further classified based on the severity and persistence of the 
air quality problem as “moderate,” “severe” or “serious.” Classifications determine the 
applicability and minimum stringency of pollution control requirements. In general, the 
more serious the air quality classification, the more stringent the control requirements 
are that must be contained in the regional air quality plans. The EPA has classified the 
Bay Area as a moderate nonattainment area for ozone, and a “maintenance” attainment 
area for carbon monoxide until at least 2008 (40 CFR 81.305). The CARB has given the 
area state-level nonattainment status for O3 and PM10. 
 
Supplemental information on Bay Area air quality planning and ambient air quality 
standards is contained in Appendix C.1 of this report. 
 
 



U N I V E R S I T Y  O F  C A L I F O R N I A ,  B E R K E L E Y  
2 0 2 0  L R D P  D R A F T  E I R  

4 . 2  A I R  Q U A L I T Y  
 

4.2-8 

TABLE 4.2-2 
STATE AND FEDERAL AMBIENT AIR QUALITY STANDARDS 

Calif Standardsa National Standardsb 
Pollutant Averaging Time Concentrationsc Primaryc,d Secondaryc,e 

Bay Area  State Status/  
Classification 

Bay Area National Status/ 
 Classification 

Photochemical  
Oxidantsf 

8-hour 
1-hourg 

-- 
0.09 ppm 

0.08 ppm 
0.12 ppm 

Same as Primary Nonattainment/Serious 
Nonattainment/  

Moderateh 
Carbon  
Monoxide 

8-hour 
1-hour 

9.0 ppm 
20.0 ppm 

9 ppm 
35 ppm 

Same as Primary Attainment/ None 
Attainment/  
Maintenance 

Nitrogen  
Dioxide 

Annual Mean 
1-hour 

-- 
0.25 ppm 

0.053 ppm 
-- 

Same as Primary Attainment/ None Attainment/None 

Sulfur Dioxide 

Annual Mean 
24-hour 
3-hour 
1-hour 

-- 
0.04 ppm 

-- 
0.25 ppm 

0.03 ppm 
0.14 ppm 

-- 
-- 

-- 
-- 

0.5 ppm 
-- 

Attainment/ None Attainment/None 

Particulate  
Matter (PM10) 

Annual Mean 
24-hour 

20 µg/m3 

50 µg/m3 
50 µg/m3 
150 µg/m3 

Same as Primary 
Same as Primary 

Nonattainment/None Attainment/None 

Fine Particulate Matter  
(PM2.5) 

Annual Mean 
24-hour 

12 µg/m3 
-- 

15 µg/m3 

65 µg/m3 
Same as Primary Not Designated/ None Not Designated/None 

 
Notes: ppm = parts per million, µg/m3 = micrograms per cubic meter 
a California standards, other than carbon monoxide, sulfur dioxide (1-hour), and fine particulate matter, are values that are not to be equaled or violated. The carbon monoxide, sulfur dioxide 1-hour), and fine 
particulate matter standards are not to be violated. 
b National standards, other than ozone, the 24-hour PM2.5, PM10, and those standards based on annual averages, are not to be exceeded more than once a year. The 1-hour ozone standard is attained when the 
expected number of days per calendar year with maximum hourly average concentrations above the standard is equal to or less than one. The 8-hour ozone standard is attained when the 3-year average of the 
annual fourth highest daily maximum concentration is less than 0.08 ppm. The 24-hour PM10 standard is attained when the 99th percentile of 24-hour PM10 concentrations in a year, averaged over 3 years, at 
the population-oriented monitoring site with the highest measured values in the area, is below 150 µg/m3. The 24-hour PM2.5 standard is attained when the 98th percentile of 24-hour PM2.5 concentrations in a 
year, averaged over 3 years, at the population-oriented monitoring site with the highest measured values in the area, is below 65 µg/m3. The annual average PM2.5 standard is attained when the 3-year average 
of the annual arithmetic mean PM2.5 concentrations, from single or multiple community-oriented monitors, is less than or equal to 15 µg/m3. 
c All measurements of air quality are to be corrected to a reference temperature of 25 degrees Centigrade and a reference pressure of 760 mm of mercury (Hg) (1013.2 millibar); ppm in this table refers to ppm 
by volume, or micromoles of pollutant per mole of gas. 
 National Primary Standards: The levels of air quality deemed necessary by the federal government, with an adequate margin of safety, to protect the public health. 

e National Secondary Standards: The levels of air quality deemed necessary by the federal government to protect the public welfare from any known or anticipated adverse effects of a pollutant. 
f Measured as ozone. 
g The 1-hour ozone standard will be replaced by the 8-hour standard on an area-by-area basis when the area has achieved 3 consecutive years of air quality data meeting the 1-hour standard. 
h The Bay Area attained the national ozone standard 5 consecutive years in the early 1990s and was redesignated to Attainment/Maintenance status. However, in 1995 and 1996 the ozone standard was 
exceeded, and the EPA began to reconsider its decision. Although the standard was once again attained in 1997, the EPA announced in June 1998 its decision to redesignate the Bay Area to nonattainment. 
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TOXIC AIR CONTAMINANTS  

Air toxics have been regulated at the federal level since the Clean Air Act Amendments 
of 1977. Following the passage of the 1977 law, regulations for seven hazardous air 
pollutants (HAPs) were promulgated as National Emission Standards for Hazardous Air 
Pollutants (NESHAP) over a 13-year period. The federal Clean Air Act Amendments of 
1990 revamped the NESHAP program to offer a technology-based approach for 
reducing the emissions of a greater number of air toxic compounds. Under the 1990 
Clean Air Act Amendments, a group of 189 substances were identified as HAPs and 
slated for regulation. The program requires certain facilities to control air toxic emis-
sions by the installation of Maximum Achievable Control Technology (MACT), which is 
implemented and enforced in the San Francisco Bay Area by the BAAQMD.  
 
There are currently no federal NESHAP or MACT standards applicable to UC Berkeley 
campus emission sources. 
 
California’s air toxics control program began in 1983 with the passage of the Toxic Air 
Contaminant Identification and Control Act, better known as the Tanner Bill or AB 
1807. The Tanner Bill established a regulatory process for the scientific and public 
review of individual toxic air contaminants (TACs). By 1992, 18 of the 189 federal 
HAPs had been listed by the CARB as state TACs. Later legislative amendments (AB 
2728, Tanner 1992) required the CARB to incorporate all 189 federal HAPs into the 
state list of TACs.  
 
The second major component of California’s air toxics program, supplementing the 
Tanner process, was provided by the passage of AB 2588, the Air Toxics “Hot Spots” 
Information and Assessment Act of 1987. AB 2588 currently regulates over 600 air 
compounds, including all of the Tanner-designated TACs. Under AB 2588, specified 
facilities must quantify emissions of regulated air toxics and report them to the local air 
pollution control districts. If an air pollution control district determines that a given 
facility poses a potentially significant public health risk, the facility is required to perform 
a health risk assessment and notify the public in the affected area if the calculated risks 
exceed specified criteria. 
 
On August 27, 1998, the CARB amended the state TAC list by formally identifying 
particulate matter emissions from diesel-fueled engines as a TAC. Since the vast majority 
of diesel exhaust particles are very small by weight, (approximately 94 percent of their 
combined mass consists of particles less than 2.5 micrometers in diameter), both the 
particles and their coating of TACs can be inhaled into the lungs. The CARB action will 
lead to additional control of diesel engine emissions by CARB in the coming years. The 
EPA also conducted an extensive evaluation of the cancer and noncancer health effects 
of diesel exhaust and issued final rules on January 18, 2001, to tighten emission stan-
dards for diesel heavy-duty truck engines. The new EPA standards will take full effect in 
2007. 
 
In compliance with federal law, the BAAQMD’s regulations and permitting programs 
implement federal NESHAP and MACT requirements. In compliance with state law, 
BAAQMD has also developed various regulations pursuant to the Tanner process for 
existing and future TAC emission sources, and is administering the AB 2588 program. 
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The BAAQMD’s air permitting program also includes a requirement to perform an air 
toxics screening analysis on all permit applications for new or modified sources. If 
BAAQMD staff concludes that projected emissions of specified air toxic compounds 
from a proposed new or modified source suggest a potential public health risk, then the 
applicant is subject to a health risk assessment. The project must demonstrate acceptable 
risk levels or the permit may be denied. 
 
CONSTRUCTION EMISSIONS 

Demolition and renovation activities are regulated for potential emissions of asbestos 
through BAAQMD Regulation 11, Rule 2. This rule requires wetting, collecting, proper 
waste handling, and record-keeping for any demolition, renovation, and removal of 
asbestos-containing material. Hazardous materials management and hazardous waste 
management laws and regulations govern handling other building materials (e.g. lead 
particles) that could become airborne during demolition or renovation activities. Other 
dust from construction and demolition activities would be addressed by BAAQMD 
Regulation 1, Section 301, which states that sources cannot emit air contaminants that 
cause nuisances to “any considerable number of persons or the public,” and by adher-
ence to construction emission mitigation measures incorporated into construction 
contracts. 
 
ODORS 

The BAAQMD has several regulations that apply to emissions of odor-causing sub-
stances. Regulation 1, Section 301 is the aforementioned nuisance provision that states 
sources cannot emit air contaminants that cause nuisances to “any considerable number 
of persons or the public.” Most confirmed odor incidents are treated as nuisances. 
Regulation 7 specifies general limitations on odorous substances and specific emission 
limitations on certain compounds such as mercaptan and phenolic compounds. 
Regulation 7 applies to a facility when and if the BAAQMD receives confirmed 
complaints from more than 9 different complainants in a 90-day period. Finally, 
Regulation 9, Rule 2 specifically limits emissions of hydrogen sulfide, a compound with 
a characteristic “rotten egg” smell. No state or federal regulations apply specifically to 
control of odors. 
 
4.2.3 LOCAL PLANS AND POLICIES 
 
Although the University is constitutionally exempt from local land use regulations when 
using University property in furtherance of its educational purposes, it is University 
policy to evaluate proposed projects for consistency with local plans and policies. 
Therefore, this section outlines the plans and policy goals of the cities of Berkeley and 
Oakland related to air quality. 
 
CITY OF BERKELEY  

BERKELEY GENERAL PLAN 
The City of Berkeley General Plan EIR notes the following goals of the General Plan 
pertain to air quality: to improve downtown and neighborhood commercial areas for 
pedestrian orientation (LU-18; LU-28; H-15); to promote and enhance public transpor-
tation (T-13, T-11, T-9, T-5; T-3, T-2; LU-26); to improve access by increasing prox-
imity of residents to employment, services and goods (T-16); to reduce detrimental 
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effects of parking and traffic on residential areas (T-21); to make improvements to the 
physical infrastructure that facilitate mobility and the flow of traffic on major and 
collector streets and reduce the air quality impacts of congestion (T-30); to encourage 
bicycle usage (T-41 through T-45); to reduce and disclose the use of hazardous materials 
(EM-5, EM-8, EM-10, EM-11, EM-12, EM-13, EM-14, EM-16); to reduce local air 
emissions by 15 percent by the year 2010 (EM-18), and to support the use of alternate 
fuels (EM-20, EM-21, EM-22).  
 
FINDINGS OF THE BERKELEY GENERAL PLAN EIR 
Over conditions current at the time of the General Plan (approximately year 2000), the 
City of Berkeley General Plan EIR assumed a net increase in Berkeley households of 
3,176 (approximately 3,340 housing units); an increase in population of 6,955 people;10 
an increase of 10,895 jobs;11 and a city-wide increase in automobile trips generated of 
approximately 5.1 percent. 12 The City of Berkeley General Plan EIR assumed an 
increase of 3,284 new jobs in the period 2000 to 2020 for the immediate area of the 
Berkeley Campus Park and LBNL13 and an increase of 2351 additional jobs in the larger 
area bounded by Hearst/Shattuck/Dwight/eastern city limits (3284 plus 2351 equals 
5,635 in the larger area). UC Berkeley accounted for much of this projected growth.14 
 
The General Plan EIR made the following conclusions with regard to air quality: 

 The Draft General Plan is not consistent with BAAQMD significance criteria with 
respect to odors and toxic air contaminants, since it does not address the use of 
buffer zones to avoid odor and/or toxic air contaminant impacts. Although most of 
Berkeley is built out and vacant land is scarce, the potential for new live-work units 
or the conversion of industrial uses to commercial or residential uses could result in 
a significant impact if the policy is not amended. As a mitigation measure, the City 
of Berkeley is to adopt policies (such as those in the West Berkeley Plan) to ensure 
that any new development in the city would be protected from odors and toxic air 
pollutants through environmental review. 

 Traffic changes were found to modify levels of carbon monoxide along streets and 
intersections in Berkeley. Future concentrations of carbon monoxide were pre-
dicted to be lower than existing concentrations because of anticipated improve-
ments in vehicle emission standards. Project-related emissions were expected to be 
incrementally higher. However, the project-related concentrations were expected to 
be well below the state and federal ambient air quality standards. 

 The Draft General Plan would allow employment and population growth that 
would generate additional air emissions that would not be consistent with the popu-
lation and vehicle miles traveled assumptions in the regional Clean Air Plan. The 
Draft General Plan predicts a year 2020 population that is 5 percent greater than 
current 2020 projections from the Association of Bay Area Governments (ABAG). 
However, the draft General Plan’s population increase is based on meeting the re-
quired Regional Housing Needs Determination as mandated by ABAG. For this 
reason only, the population projections embodied in the draft General Plan are not 
consistent with the latest ABAG projections for Berkeley which were the source of 
information on households and employment used in the 1997 Bay Area Clean Air 
Plan. As such, this is considered a significant impact. However, this significant im-
pact would be short-term, since future ABAG projections would be revised to in-
corporate the higher population figures projected in the Draft General Plan.  
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 The EIR determined there would be no significant cumulative effect upon air 
quality, because development under the General Plan would be transit-oriented, 
centered around major local and regional transit nodes. Transit-oriented develop-
ment was found to ultimately help achieve regional air quality goals, resulting in a 
cumulative air quality benefit. 

 
CITY OF OAKLAND  

The City of Oakland’s General Plan contains a number of policies related to protection 
of air resources. These policies are contained in the Open Space, Conservation and 
Preservation Element and address the following: the promotion of land use patterns and 
densities that help improve regional air quality conditions; the maintenance of a 
coordinated alternative transportation system; the expansion of existing transportation 
systems management and transportation demand management strategies to reduce 
congestion, vehicle idling, and single passenger auto travel; the design of development to 
minimize air quality impacts; the use of the best available air pollution control technol-
ogy by new industry; the control of dust emissions from construction, demolition and 
grading; and the coordination of local and regional air quality planning.15 
 
4.2.4 EXISTING SETTING 
 
REGIONAL CLIMATOLOGY 

The climate of the San Francisco Bay Area is classified as Mediterranean, with mild, wet 
winters and warm, dry summers. The regional climate is controlled primarily by the 
Pacific high-pressure system over the eastern Pacific Ocean. Local climate is strongly 
influenced by topography and proximity to the Pacific Ocean and San Francisco Bay. 
Cool, onshore winds blowing from the Pacific have a moderating effect, especially west 
of the Diablo Mountain Range, where UC Berkeley is located. These mountains act as a 
barrier to onshore winds, resulting in the channeling of airflow along canyons, valleys, 
and through straits in the Bay, as well as strong west-to-east temperature differences. 
The resulting overall airflow patterns are complex, exhibiting much local variation. 
Large-scale winds, which are the wind patterns influenced by general geographical and 
topographical features of the San Francisco Bay Area on a roughly 50-mile scale, are 
predominantly from the northwest. 
 
In the immediate UC Berkeley area, the flow of marine air traveling across San Fran-
cisco and through the Golden Gate is the dominant weather factor. Prevailing winds in 
the project area are from the west in mid-spring through mid-fall. In the winter, winds 
flowing from the east and southeast increase due in part to winter storms and the 
absence of a strong thermal trough caused by a southward shift of the Pacific high-
pressure system. Air pollution potential in Berkeley is low compared to the sheltered 
valleys throughout the region, due largely to good ventilation from often-brisk marine 
airflow through the Golden Gate. 
 
Temperatures in the project area are moderated by the proximity to San Francisco Bay. 
During the summer months, average maximum temperatures are in the mid 60s to mid 
70s. Average maximum winter temperatures are in the high 50s to low 60s. Average 
minimum temperatures are in the low to mid 40s in winter and mid 50s in the summer. 
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EXISTING AMBIENT AIR QUALITY 

This section describes existing air quality for both criteria air pollutants and toxic air 
contaminants. 
 
CRITERIA AIR POLLUTANTS 
The Bay Area Air Quality Management District (BAAQMD) operates a regional air 
quality monitoring network for criteria pollutants, including ozone (O3), CO, NO2, SO2, 
and PM10. “Criteria pollutants” are pollutants that have established air quality standards. 
Another class of air pollutants associated with criteria pollutants are reactive organic 
gases (ROG). ROG are hydrocarbons that do not have a specific air quality standard, 
but undergo atmospheric reactions with NO2 and other nitrogen oxides (NOX) in the 
presence of sunlight to form photochemical oxidants, which are measured as the criteria 
pollutant O3. Thus, ROG and NOX are O3 “precursor” pollutants. 
 
The closest criteria pollutant monitoring stations to the project area are located in 
Oakland on Alice Street near Jack London Square and at the Alameda County Hospital 
in San Leandro. O3 and CO are measured at the Alice Street station, and O3 is measured 
at the San Leandro station. There is no station representative of the project area that 
monitors PM10, NO2 or SO2. The closest monitoring stations with ambient NO2 and 
SO2 data are located in San Pablo and Richmond, respectively. PM10 is monitored in 
Concord but not reported here because it is so far from the project area. Nevertheless, 
the project area is classified as non-attainment of the state PM10 standard because of 
monitored exceedances of that standard elsewhere in the air basin. If one station within 
an entire air basin monitors concentrations above a standard, then the whole air basin is 
considered to be non-attainment for that pollutant. 
 
A three-year summary of ambient air quality measured at the above stations is presented 
in Table 4.2-3 for the three most recent years with available data. Monitoring data from 
the BAAQMD network are used by the U.S. Environmental Protection Agency (EPA) 
and California Air Resources Board (CARB) to designate the status of pollutants relative 
to air quality standards (or “attainment” status) and to classify the severity of nonat-
tainment problems. 
 
TOXIC AIR CONTAMINANTS 
In addition to criteria pollutants, both the BAAQMD and the CARB operate monitor-
ing networks in the San Francisco Bay Area to measure ambient levels of toxic air 
contaminants (TACs). TACs are air pollutants for which there are no air quality 
standards but which have known human health effects. The TACs selected for monitor-
ing are those that have traditionally been found in the highest concentrations in ambient 
air and therefore tend to produce the most potential health risk. The BAAQMD 
operates an ambient TAC monitoring station at Davie Stadium at 198 Oak Road in 
Oakland, about four miles south of UC Berkeley. 
 
The BAAQMD reports a calculated lifetime cancer risk from measured concentrations 
of TACs in 2001 (the most recent year with available data) to be about 173 in one 
million averaged over all Bay Area locations.16 Using the same calculation methods with 
the ambient TAC data reported from the Davie Stadium monitoring station17 (about 4 
miles south of UC Berkeley), an average annual cancer risk of 163 in one million is 
estimated at that location. This calculation is presented in Appendix C.  
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Because diesel particulate matter (DPM) can not be directly monitored in the ambient 
air, the BAAQMD uses CARB estimates of the population-weighted average ambient 
DPM concentration for the Bay Area to estimate an average cancer risk from DPM 
exposure at about 440 in one million (which adds to the estimated cancer risks from the 
other TACs).  
 
These calculated average cancer risk values from ambient air exposure in the Bay Area 
can be compared against the lifetime probability of being diagnosed with cancer in the 
United States from all causes, which is about 40 percent, or 400,000 in one million.18 
Thus the risk of being diagnosed with cancer from ambient TACs in the Bay Area is 
quite small when compared against the overall background cancer risk. 
 
  

TABLE 4.2-3 
SUMMARY OF CRITERIA AIR POLLUTANT MONITORING 

Station Air Quality Indicator 2000 2001 2002 

Ozone 

Peak 1-hour concentration (ppm) 0.072 0.069 0.053 
Days above federal standard 0 0 0 

Alice Street  
(Oakland) 

Days above state standard 1 0 1 
Carbon Monoxide 

Peak 1-hour concentration (ppm) 5.4 5.0 4.4 

Days above federal standard 0 0 0 
Days above state standard 0 0 0 
Peak 8-hour concentration (ppm) 3.6 4.0 3.3 
Days above federal standard 0 0 0 

Alice Street  
(Oakland) 

Days above state standard 0 0 0 
Nitrogen Dioxide 

Peak 1-hour concentration (µg/m3) 0.066 -- -- 
Days above federal standard -- -- -- 
Days above state standard 0 0 0 
Annual arithmetic mean (µg/m3) 0.014 -- -- 
Exceedance of federal standard no no no 

San Pablo 

Exceedance of state standard -- -- -- 
Sulfur Dioxide 

Peak 24-hour concentration (µg/m3) 0.008 -- -- 
Days above federal or state standard 0 0 0 
Annual arithmetic mean (µg/m3) 0.008 -- -- 
Exceedance of federal standard no no no 

7th Street  
(Richmond) 

Exceedance of state standard -- -- -- 
Note: There is not a representative monitoring station for PM10 in the project area. Monitoring at the San Leandro 
station was discontinued after 1998.  
Source: CARB 2001, 2002, and 2003, Internet Air Quality Data Summaries.
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EXISTING UC BERKELEY AIR EMISSION SOURCES 

UC BERKELEY STATIONARY SOURCES 
Stationary sources of criteria pollutants and TACs at UC Berkeley include the cogenera-
tion plant, individual boilers for campus heating and energy operations, printing presses, 
and wet laboratories. Other minor sources include painting and solvent-cleaning 
operations, hazardous materials handling, and emergency generators. 
 
Existing criteria pollutant emissions from the cogeneration plant, boilers, printing 
presses, and routine testing and maintenance of emergency generators are summarized 
in Table 4.2-4. Painting/solvent cleaning and hazardous materials handling have minor 
ROG emission quantities compared with the quantities shown in Table 4.2-4, and hence 
are not included in the table. Based on 1998 usage data provided by the UC Berkeley 
Office of Environment, Health and Safety (EH&S), considered typical and representa-
tive of current operations,19 total ROG emissions from painting/solvent cleaning and 
hazardous materials handling are less than one pound per day and therefore are 
insignificant. These emissions, however, are included in the health risk assessment 
discussed below. 
 
In addition to criteria pollutant emissions, the stationary sources on campus also emit 
TAC emissions. Hundreds of chemicals are used or produced by campus facilities, but 
only a portion of these chemicals contribute substantially to human health risks. Thus, a 
total of 52 chemicals were selected for modeling in the Central Campus Human Health 
Risk Assessment20 based on a detailed assessment of their use, volatility, and toxicity. The 
Central Campus Health Risk Assessment used a baseline year of 2000, considered to be 
representative of current campus operations.  
 
Since the 2000 HRA was performed, emissions from existing emergency generators 
were added to the existing campus health risk assessment (HRA) calculations and diesel 
particulate matter (DPM) was added to the list of TACs. In addition to DPM, two 
laboratory chemicals were added to the HRA analysis, and due to updated combustion 
emission factors, three chemicals were dropped and four other chemicals were added. 
The updated analysis, therefore, modeled a total of 56 chemicals. This analysis is 
presented in an updated HRA report.21 The list of 56 chemicals included in the updated 
HRA is shown in Table 4.2-1. 
 
The maximum lifetime cancer risk from existing stationary campus sources at a residen-
tial maximally exposed individual (MEI) location was estimated to be 4.3 in one million 
along Spruce Street, north of Hearst Street. The diesel generators contribute 89 percent 
of the risk at this location. The laboratories contribute 10 percent and the boilers, 
cogeneration turbine and other sources (painting, printing and hazardous materials 
handling) contribute less than 1 percent each at this location. The residential MEI 
calculation assumed continuous exposure over a 70-year period and an average adult 
body weight of 70 kilograms (154 pounds). The calculated cancer risks at this location 
include inhalation, soil ingestion, dermal absorption, home garden, and mother’s milk 
exposure pathways. 



U N I V E R S I T Y  O F  C A L I F O R N I A ,  B E R K E L E Y  
2 0 2 0  L R D P  D R A F T  E I R  
4 . 2  A I R  Q U A L I T Y  
 

4.2-16 

Non-cancer health risk from TACs was also assessed in the HRA. Potential non-cancer 
health risk is assessed by the “hazard index,” which is the sum of the ratios of each 
chemical’s actual exposures to acceptable exposures. Hazard indices are calculated for 
both long-term (chronic) and short-term (acute) health effects. Hazard indices less than 
1.0 indicate an acceptable non-cancer health risk. The highest calculated hazard indices 
for existing Central Campus operations were 0.075 for chronic exposures and 0.15 for 
acute exposures. 
 
The HRA also looked at risks from TACs for sensitive receptors. Sensitive receptors are 
defined as groups of individuals that may be more susceptible, due to their age or 
condition, to health risks from chemical exposure. Locations of sensitive receptors 
include schools, hospitals, day care centers, and senior care facilities. A listing of 
sensitive receptors examined is included in Appendix C.  
 
The maximum cancer risk calculated for any sensitive receptor was 0.61 in one million 
for an employee at the on-campus day care center at Girton Hall, near Gayley Road. An 
incremental cancer risk of 0.47 in one million was calculated for a child at the Girton 
Hall on-campus day care center, assuming an average child’s body weight of 15 kilo-
grams (33 pounds) and inhalation rate of 10 cubic meters of air per day, which is 
approximately half that of an adult’s inhalation rate. Child exposure results for all other 
schools and day care centers in the surrounding area were lower. 
 
AREA SOURCES 
Area sources include all academic, administrative, housing buildings, and campus 
laboratories. Pollutants are emitted from natural gas combustion for space and water 
heating, landscaping equipment, paints, solvents, and personal care products. These 
emissions are typically minimal. Existing campus emissions from area sources are 
summarized in Table 4.2-5. 
 
VEHICULAR SOURCES  
Criteria pollutants (NOx, ROG, CO, PM10, and SO2) are emitted in vehicle exhaust from 
student, faculty, and staff and visitor/vendor vehicle trips to the university. The 
transportation analysis performed by Fehr and Peers in 2003 estimated the distribution 
of distances traveled by students and employees to UC Berkeley. Table 4.2-6 shows the 
total number of current student and employee vehicle trips. Emission factors were 
obtained from the EMFAC2002.  

TABLE 4.2-4 
UC BERKELEY CAMPUS EXISTING STATIONARY SOURCE EMISSIONS (LBS/DAY) 
Source NOx ROG PM10 CO
Gas Turbine& Duct Burner1 (Plant #11326) 102 17 7 60
Boilers and Printing Presses 1 (Plant #59) 9 108 1 10
Emergency Generators 2 23.0 5.0 2.2 9.2
Total 134.0 130.0 10.2 79.2
2001 Bay Area Emissions Inventory 1,250,125 1,072,370 373,395 5,619,540
Notes: All existing emissions comply with requirements specified in applicable BAAQMD air permits. The largest 
emission totals are ROG from boilers and printing presses and NOx from the gas turbine and duct burner, which 
represent 0.01 percent and 0.008 percent of the 2001 Bay Area ROG and NOx emissions, respectively. 
1 BAAQMD Plant Inventory Report, 2001. 
2 Based on information received from EH&S, 2003.
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LOCAL CARBON MONOXIDE EMISSIONS 
Under existing conditions, traffic at intersections around UC Berkeley does not create 
substantial CO emissions that would lead to a violation of the CO standards. Current 
monitoring data show that ambient levels of CO are below state and federal standards. 
 
CONSTRUCTION SOURCES 
Construction activities are a source of dust emissions that can have temporary impacts 
on local air quality by possibly exceeding state air quality standards. These emissions are 
generated from land clearing, ground excavation, cut and fill operations, demolition and 
the construction of the project facilities. Dust emissions vary from day to day depending 
on the level of activity, the specific operations and the prevailing weather. 
 
In addition to particulate emissions from earth moving, combustion exhaust emissions 
from construction equipment create a temporary impact on local air quality, for both 
toxic air contaminants and criteria air pollutants. Such equipment is typically diesel 
fueled. The BAAQMD considers implementation of construction-related mitigation 
measures sufficient to reduce impacts from construction. The BAAQMD CEQA 
Guidelines22 focus on implementation of mitigation of construction-related impacts rather than 
on quantification of construction emission levels. Construction projects at UC Berkeley have 
followed these mitigation guidelines and impacts have not been considered significant. 
 
ODORS 
With limited exceptions, odors are not a problem at UC Berkeley or as a result of 
campus operations. In late 1998 and early 1999, occasional incomplete combustion of 
natural gas in the cogeneration plant’s gas turbine led to numerous odor complaints 
associated with the mercaptans added to pipeline natural gas for leak detection pur-
poses. These mechanical problems were corrected in the summer of 1999 and no 
outdoor odor complaints have been received since that time. 
 

TABLE 4.2-5 
EXISTING CAMPUS AREA SOURCE EMISSIONS (LBS/DAY) 

 NOx   ROG  PM10  CO 
Natural gas combustion 138.8 10.2 0.3 56.2 
Landscaping equipment 0.01 0.2 0 1.2 
Consumer product use 0 172.9 0 0 
Campus LaboratoriesA 0 61 0 0 
Total 138.8 244.3 0.3 57.4 
Note: SO2 emissions are negligible. 
A URS Central Campus Human Health Risk Assessment. June 2000.  Laboratory emissions conservatively 
estimated; actual emissions likely to be lower. 

TABLE 4.2-6 
EXISTING STUDENT AND EMPLOYEE VEHICLE EMISSIONS (2000/2001)
 NOx  ROG PM10   CO  
Student Emissions (lb/day) 29.0 22.0 7.8 440.2 
Employee Emissions (lb/day) 36.8 29.0 9.8 563.4 
Total (lb/day) 65.8 51.0 17.6 1003.6 
Notes: Numbers are based on year 2000 Student Housing and Transportation survey and the year 2001 Fac-
ulty/Staff Housing, Transportation, and Parking Survey (Fehr and Peers 2003). 
SO2 emissions are negligible. 
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Other than the above, no significant outdoor odor complaints associated with UC 
Berkeley were filed with the EH&S or BAAQMD between January 1998 and December 
2001.23 24 A number of indoor air quality complaints have been filed by occupants of 
campus buildings, primarily due to on-campus construction/renovation activities and 
laboratory chemical-type odors. 
 
4.2.5 STANDARDS OF SIGNIFICANCE 
 
The significance of the potential impacts of the 2020 LRDP and Tien Center on air 
quality was determined based on the following standards: 
 
Standard: Would the project conflict with or obstruct implementation of the 

applicable air quality plan? 
 
Standard: Would the project violate any air quality standard or contribute substan-

tially to an existing or projected air quality violation? 
 

Standard: Would the project expose sensitive receptors to substantial air pollutant 
concentrations? 

 
Standard: Would the project cause objectionable odors affecting a substantial 

number of people? 
 
Standard: Would the project expose people to substantial levels of toxic air 

contaminants (TACs), such that the exposure could cause an incre-
mental human cancer risk greater than 10 in one million or exceed a 
hazard index of one for the maximally exposed individual? 

 
Standard: Would the project result in a cumulatively considerable net increase of 

any criteria pollutant for which the project region is non-attainment un-
der an applicable federal or state ambient air quality standard? 

 
BAAQMD CEQA Guidelines distinguish between projects and plans and recommend 
that the evaluation of air quality impacts resulting from land use plans (General Plans, 
specific plans, etc) not focus on quantification of emissions but on an analysis of the 
plan’s consistency with the Clean Air Plan (CAP). The 2020 LRDP is a land use plan for 
the development of the campus over the next 15 years. Therefore in the impact analysis 
that follows, impacts from the development under the 2020 LRDP are evaluated in 
terms of the 2020 LRDP’s consistency with the CAP. Although estimated emissions are 
reported, they are reported only for informational purposes and are not compared to 
any numerical thresholds such as the pounds per day/tons per day thresholds estab-
lished by the BAAQMD for individual projects. As and when individual development 
projects are proposed on the campus under the 2020 LRDP, a project-level evaluation 
of operational emissions would be conducted and the estimated emissions of the project 
would be compared to BAAQMD thresholds (80 pounds per day of NOx, ROG, and 
PM10 and 550 pounds per day of CO).  
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4.2.6 POLICIES AND PROCEDURES GUIDING FUTURE PROJECTS 
 
This section describes existing policies and procedures that would help to minimize air 
quality impacts of development under the 2020 LRDP. It discusses both the policies in 
the 2020 LRDP itself and other University agreements affecting air quality. 
 
Construction of a new building would involve grading, earthmoving, and building of the 
structure. Fugitive dust (PM10) would be emitted during grading and earthmoving and 
combustion pollutants would be emitted from equipment used in grading and building 
construction. For individual projects, the BAAQMD CEQA Guidelines do not require 
quantification of construction-related emissions. A specific set of mitigation measures is 
required to reduce the emissions, and the impact is generally considered less than significant.  
 
An increase in vehicle trips is generally associated with new building and campus 
growth. Each individual project that would increase vehicle trips would increase 
vehicular pollutants. At the project-level, impacts of any project for which vehicle 
emissions are below thresholds established by the BAAQMD and in effect at the time of 
project approval, would be less than significant. 
 
New buildings for academic or housing purposes would have emissions from natural gas 
combustion for space and water heating, and possibly diesel combustion for emergency 
generators. Emergency generators would require permitting, and would comply with air 
district regulations to reduce emissions.  Natural gas combustion at the program level 
analyzed herein was found not to exceed permissible levels; thus, no one project 
implementing the 2020 LRDP would result in exceedances.   
 
2020 LRDP 

The 2020 LRDP would influence air quality by guiding the location, scale, form and 
design of new University projects. While several Objectives bear directly or indirectly on 
air quality, two are particularly relevant: 
 
 Provide the housing, access, and services we require to support a vital 

intellectual community and promote full engagement in campus life. 
 Plan every new project as a model of resource conservation and environ-

mental stewardship. 
 
The 2020 LRDP includes a number of policies and procedures for individual project 
review to support these Objectives, as described below. With respect to access, the 2020 
LRDP anticipates increasing the supply of parking to accommodate unmet demand and 
future growth; reducing demand for parking through incentives for alternate travel 
modes; and collaborating with local cities and transit providers to improve service to the 
campus. The housing program is designed to support these policies by ensuring all new 
student housing is located within a one mile radius or within a block of a transit line 
providing trips to Doe Library in under 20 minutes, thus reducing the need to drive. 
 
Policies under the second objective include incorporating sustainable design principles 
into capital investment decisions; developing a campus standard for sustainable design 
specific to the UCB site, climate, and facility inventory; designing new campus buildings 
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to a standard equivalent to LEED 2.1; and designing new campus laboratory buildings 
to a standard equivalent to LEED 2.1 and LABS 21 environmental performance criteria. 
 
4.2.7 2020 LRDP IMPACTS 
 
This section describes the potential air quality impacts of the 2020 LRDP based on the 
Standards of Significance, whether they are significant or less than significant, and 
whether any significant impacts can be mitigated to less than significant levels. 
 
LESS THAN SIGNIFICANT IMPACTS 

LRDP Impact AIR-1: Implementation of the 2020 LRDP would not violate the carbon 
monoxide standard or expose sensitive receptors to substantial CO concentrations. 

Implementation of the 2020 LRDP would not contribute substantially to a violation of 
CO standards or expose receptors to substantial CO concentrations associated with 
vehicular traffic. Development under the 2020 LRDP would result in increases in traffic 
that would produce additional CO emissions, compared to existing conditions. Ambient 
ground-level concentrations of CO could increase if a large number of sources of CO 
are present in a given area, such as motor vehicles at congested intersections. Impacts 
from CO emissions from vehicles associated with the 2020 LRDP were evaluated at 
intersections in the project vicinity that would be most affected by the 2020 LRDP 
development. The analysis evaluated intersections where the change in traffic volumes 
between conditions without and with the 2020 LRDP is greater than five percent.  
 
The intersection found to exhibit the highest volumes due to LRDP development is the 
University Avenue and San Pablo Avenue intersection. Volumes at this intersection 
under the 2020 LRDP conditions were compared to volumes at the “worst case” 
intersection of Mission Boulevard and Jackson Street/Foothill Boulevard in Hayward 
(Table 4.2-7).  
 
Intersections in Berkeley that are closer to the Campus Park and City Environs do not 
exhibit higher volumes (under existing conditions) than the University and San Pablo 
Avenues intersection under project conditions. Therefore, no Berkeley intersection is 
suitable as a “worst-case” comparison intersection. However, the Mission Boulevard 
and Jackson Street/Foothill Boulevard intersection in Hayward is suitable as a “worst 
case” intersection for this analysis because it is within the same air basin as the project 
area – an air basin that attains the CO standards; the meteorology in the vicinity of this 
intersection is similar to that of the project area; and the background CO concentrations 
are similar to those of the project area. In addition, this intersection exhibits very high 
peak-hour volumes, yet the ambient CO concentrations monitored in the area are still 
below the state standards.  
 
The volumes at Mission Boulevard and Jackson Street/Foothill Boulevard are higher 
than those at University Avenue and San Pablo Avenue. The results of this analysis 
show that traffic under LRDP conditions at University Avenue and San Pablo Avenue 
would not cause a violation of the CO standards because the “worst case” intersection 
of Mission Boulevard and Jackson Street/Foothill Boulevard, with higher traffic 
volumes, does not cause a violation of the CO standard.  
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Additionally, campus programs further reduce risk of CO concentrations. The campus 
New Directions Program, which includes incentives to use car pools, transit, and other 
modes, is continuously updated to leverage alternative transit resources to their most 
effective use.  
 

Continuing Best Practice AIR-1: UC Berkeley shall continue to imple-
ment the same or equivalent alternative transit programs, striving to im-
prove the campus mode split and reduce the use of single occupant vehi-
cles among students, staff, faculty and visitors to campus.  

 

LRDP Impact AIR-2: Implementation of the 2020 LRDP would not create objection-
able odors affecting a substantial number of people.  

Construction activities occurring under the 2020 LRDP would generate airborne odors 
associated with the operation of construction vehicles (i.e. diesel exhaust) and the 
application of architectural coatings. These emissions would occur during daytime hours 
only and would be isolated to the immediate vicinity of the construction site and 
activity. As such, they would not affect a substantial number of people. 
 
Potential operational airborne odors could result from cooking activities associated with 
individual projects under the LRDP. These odors would be similar to existing housing 
and food services uses on and around the campus and would be confined to the 
immediate vicinity of the new buildings. Consequently, implementation of the 2020 
LRDP would not create objectionable odors affecting a substantial number of people 
and potential impacts would be less than significant. No mitigation is required. 
 

LRDP Impact AIR-3: Implementation of the 2020 LRDP would not expose people to 
substantial levels of toxic air contaminants (TACs) from stationary and area sources.  

Estimated health risks associated with current (baseline) campus operations were summarized 
in Section 4.2.4, Existing Setting. The health risk estimates provided below characterize 
future campus operations (including baseline conditions, the NEQSS Projects approved 
under the 1990 LRDP amendment, and implementation of the 2020 LRDP). 
 
New stationary and area sources associated with implementation of the 2020 LRDP 
would not expose campus occupants and other populations in the vicinity of the 
university to substantial air toxics concentrations, such that the exposure could increase 
human cancer risk above 10 in one million or exceed a hazard index of one for the 
maximally exposed individual (MEI). UC Berkeley conducted a health risk assessment 

TABLE 4.2-7 
COMPARISON OF PROJECT WITH WORST-CASE INTERSECTION 

 

University Avenue and  
San Pablo Avenue  
(Project condition) 

Mission Boulevard and  
Jackson Street/Foothill 
Boulevard in Hayward 

Peak-Hour Traffic Volume 5,594 7,400 
Note: peak hour volumes for the Mission Blvd. and Jackson St./Foothill Blvd. intersection were obtained from 
the traffic operations page on the Caltrans internet site (http://www.dot.ca.gov). 
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(HRA) to identify potential health risks associated with development anticipated to occur 
under the 2020 LRDP.25 An HRA characterizes human health risks as a result of exposure 
to toxic substances. In order to assess potential health risks associated with the full 
development under the 2020 LRDP, total health risks for the academic year 2020 were 
evaluated for existing campus operations and future development combined.  
 
The HRA for the 2020 LRDP analyzed toxic air contaminant (TAC) emissions associated 
with laboratory operations, hazardous materials bulking operations, natural gas and diesel 
fired stationary combustion sources (including routine firing of back-up emergency 
generators), campus painting/maintenance activities, and campus printing press operations. 
The list of chemicals included in the HRA is shown in Table 4.2-1. 
 
The MEI exposure at a residential location was estimated to be along Hearst Avenue, 
east of Arch Street, where cancer risk from combined campus development (baseline 
conditions, NEQSS projects, plus 2020 LRDP development) was estimated at 5.4 in one 
million. Emergency generators contribute approximately 69 percent to the total health 
risk at this location. The laboratories contribute approximately 29 percent. All other 
sources contribute less than 1 percent each to the cancer risk at this location.  The 
residential MEI location for the 2020 LRDP is close to the existing campus residential 
MEI, about 0.1 mile to the northeast along Hearst Avenue.  The relative source 
contributions described above for the 2020 LRDP are different than those for the 
existing campus.  This is primarily due to an increase in laboratory emissions under the 
2020 LRDP along the eastern side of the campus causing a shift in the location of 
overall maximum risk further from existing emergency generators. The residential MEI 
calculation assumed continuous exposure over a 70-year period and an average adult 
body weight of 70 kilograms (154 pounds). The calculated cancer risks at this location 
include inhalation, soil ingestion, dermal absorption, home garden, and mother’s milk 
exposure pathways. 
 
Non-cancer health risk from TACs was also assessed in the HRA. Potential non-cancer 
health risk is assessed by the “hazard index,” which is the sum of the ratios of each chemical’s 
actual exposures to acceptable exposures. Hazard indices are calculated for both long-term 
(chronic) and short-term (acute) health effects. Hazard indices less than 1.0 indicate an 
acceptable non-cancer health risk. The highest calculated hazard indices for existing 
Campus Park operations were 0.13 for chronic exposures and 0.29 for acute exposures.  
 
The HRA also looked at risks from TACs for sensitive receptors. A listing of sensitive 
receptors examined is included in Appendix C. Sensitive receptors are defined as groups 
of individuals that may be more susceptible, due to their age or condition, to health risks 
from chemical exposure. Locations of sensitive receptors include schools, hospitals, day 
care centers, and senior care facilities.  
 
The maximum cancer risk calculated for any sensitive receptor was 0.75 in one million 
for an employee at the on-campus day care center at Girton Hall, near Gayley Road. An 
incremental cancer risk of 0.58 in one million was calculated for a child at the Girton 
Hall on-campus day care center, assuming an average child’s body weight of 15 kilo-
grams (33 pounds) and inhalation rate of 10 cubic meters of air per day, which is 
approximately half that of an adult’s inhalation rate. Child exposure results for all other 
schools and day care centers in the surrounding area were lower. 
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LRDP Impact AIR-4: Emissions from construction activities associated with the 2020 
LRDP would be controlled and would not lead to a violation of air quality standards. 

Construction-related activities would generate fugitive dust, which is measured in terms 
of PM10, from earthmoving, excavation, grading, and travel over unpaved haul roads. 
The term “fugitive dust” refers to particulate matter emitted from an open area (i.e., not 
through a stack or an exhaust vent) due to human activities or by the forces of wind 
acting on exposed material such as dirt roads or soil storage piles. Particulate emissions 
from fugitive dust tend to vary with the level and type of activity, silt content, and 
moisture of the soil and prevailing weather.  
 
In addition, exhaust pollutants are emitted from construction equipment use. This 
equipment is typically diesel-fueled. Recently, the CARB recognized the particulate 
matter emissions in diesel exhaust as a carcinogen, so there is an additional concern 
about this pollutant.  
 
With respect to impacts from emissions associated with construction activities, the 
BAAQMD recommends that lead agencies focus on avoidance of significant impacts 
through implementation of control measures for PM10, which the BAAQMD considers 
to be the pollutant of greatest concern from construction activities. Accordingly, if 
applicable control measures are included as part of the project, the impact is considered 
less than significant.  The BAAQMD-recommended mitigation measures are listed 
below: 
 
Basic Control Measures (for all construction sites) 

• Water all active construction areas at least twice daily. 
• Cover all trucks hauling soil, sand, and other loose materials or require all 

trucks to maintain at least two feet of freeboard. 
• Pave, apply water three times daily, or apply (non-toxic) soil stabilizers on all 

unpaved access roads, parking areas and staging areas at construction sites. 
• Sweep daily (with water sweepers) all paved access roads, parking areas, and 

staging areas at construction sites. 
• Sweep streets daily (with water sweepers) if visible soil material is carried onto 

adjacent public streets. 
 
Enhanced Control Measures (for sites greater than four acres in area) 

• All “Basic” control measures listed above. 
• Hydroseed or apply (non-toxic) soil stabilizers to inactive construction areas 

(previously graded areas inactive for ten days or more). 
• Enclose, cover, water twice daily or apply (non-toxic) soil binders to exposed 

stockpiles (dirt, sand, etc.) 
• Limit traffic speeds on unpaved roads to 15 mph. 
• Install sandbags or other erosion control measures to prevent silt runoff to 

public roadways. 
• Replant vegetation in disturbed areas as quickly as possible. 
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Optional Control Measures (for large areas near sensitive receptors) 
• Install wheel washers for all exiting trucks, or wash off the tires or tracks of all 

trucks and equipment leaving the site. 
• Install wind breaks, or plant trees/vegetative wind breaks at windward side(s) 

of construction areas. 
• Suspend excavation and grading activity when winds (instantaneous gusts) ex-

ceed 25 mph. 
• Limit the area subject to excavation, grading, and other construction activity at 

any one time. 
 
Several of the above control measures are best practices currently in use during con-
struction projects on the campus to minimize emissions. These were described in the 
1990 LRDP EIR and are summarized below. In addition, UC Berkeley will implement 
LRDP Mitigation Measure AIR-4-a and AIR-4-b to further minimize emissions from 
construction projects proposed under the 2020 LRDP. 
 

Continuing Best Practice AIR-4-a: UC Berkeley shall continue to in-
clude in all construction contracts the measures specified below to reduce 
fugitive dust impacts: 
 All disturbed areas, including quarry product piles, which are not being 

actively utilized for construction purposes, shall be effectively stabi-
lized of dust emissions using tarps, water, (non-toxic) chemical stabi-
lizer/suppressant, or vegetative ground cover. 

 All on-site unpaved roads and off-site unpaved access roads shall be 
effectively stabilized of dust emissions using water or (non-toxic) 
chemical stabilizer/suppressant. 

 When quarry product or trash materials are transported off-site, all 
material shall be covered, or at least two feet of freeboard space from 
the top of the container shall be maintained.  

 
LRDP Mitigation Measure AIR-4-a: In addition, UC Berkeley shall in-
clude in all construction contracts the measures specified below to reduce 
fugitive dust impacts, including but not limited to the following: 
 All land clearing, grubbing, scraping, excavation, land leveling, grading, 

cut and fill, and demolition activities shall be effectively controlled of 
fugitive dust emissions utilizing application of water or by presoaking. 

 When demolishing buildings, water shall be applied to all exterior sur-
faces of the building for dust suppression. 

TABLE 4.2-8 
ESTIMATED CONSTRUCTION EMISSIONS FROM MAXIMUM ASSUMED CONSTRUCTION 

SCENARIO UNDER THE 2020 LRDP (LBS/DAY)  

Pollutant 
Daily Emissions  

from Site Grading  
Daily Emissions from  
Building Construction  

Totals 

NOx  570 553 1,123 
ROG  16 1,549 1,565 
PM10  11 1 12 
CO  124 143 267 
Notes: Site grading emissions would not occur on the same day as construction emissions. 
SO2 emissions are negligible.
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 All operations shall limit or expeditiously remove the accumulation of 
mud or dirt from paved areas of construction sites and from adjacent 
public streets as necessary. See also CBP HYD 1-b. 

 Following the addition of materials to, or the removal of materials 
from, the surface of outdoor storage piles, said piles shall be effectively 
stabilized of fugitive dust emissions by utilizing sufficient water or by 
covering. 

 Limit traffic speeds on unpaved roads to 15 mph.  
 Water blasting shall be used in lieu of dry sand blasting wherever feasible. 
 Install sandbags or other erosion control measures to prevent silt run-

off to public roadways from sites with slopes over one percent. 
 To the extent feasible, limit area subject to excavation, grading, and 

other construction activity at any one time. 
 Replant vegetation in disturbed areas as quickly as possible. 

 
Continuing Best Practice AIR-4-b: UC Berkeley shall continue to im-
plement the following control measure to reduce emissions of diesel par-
ticulate matter and ozone precursors from construction equipment ex-
haust: 
 Minimize idling time when construction equipment is not in use.  

 
LRDP Mitigation Measure AIR-4-b: UC Berkeley shall implement the 
following control measures to reduce emissions of diesel particulate matter 
and ozone precursors from construction equipment exhaust: 

 To the extent that equipment is available and cost effective, UC Berke-
ley shall require contractors to use alternatives to diesel fuel, retrofit 
existing engines in construction equipment, and employ diesel particu-
late matter exhaust filtration devices. 

 To the extent practicable, manage operation of heavy-duty equipment 
to reduce emissions, including the use of particulate traps. 

 
As noted earlier, BAAQMD CEQA Guidelines do not require lead agencies to estimate 
emissions from construction, nor do the guidelines provide any numerical thresholds 
that can be used to evaluate the significance of emissions, should those be quantified. 
Furthermore, the 2020 LRDP is a land use plan and not a specific development project. 
The scale and location of construction activities on the campus under the LRDP will 
vary with time and cannot be accurately characterized at this time. For informational 
purposes only, construction emissions were estimated using the URBEMIS model. A 
maximum assumed construction area of 1,000,000 GSF was used as a worst-case 
condition to characterize emissions from construction. The results of the emissions 
quantification, in terms of pounds per day are presented in Table 4.2-8. 
 
The emissions reported include controls incorporated in the URBEMIS model, which 
include watering of exposed surfaces three times daily and use of cooled exhaust gas 
recirculation.  
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SIGNIFICANT IMPACTS AND MITIGATION MEASURES 

LRDP Impact AIR-5: Operational emissions from implementation of the 2020 LRDP 
may hinder the attainment of the Clean Air Plan. This would be a significant and unavoid-
able impact. 

As discussed earlier, BAAQMD CEQA Guidelines distinguish between projects and 
plans and recommend that the evaluation of air quality impacts from land use plans 
(“plans” include general plan amendments, redevelopment plans, specific area plans, 
annexations of lands and services, and similar planning activities) not focus on quantifi-
cation of emissions but on an analysis of the plan’s consistency with the Clean Air Plan 
(CAP). The 2020 LRDP is a land use plan for the development of the campus over the 
next 15 years. Therefore, impacts from the development under the 2020 LRDP were 
evaluated in terms of the LRDP’s consistency with the CAP.  
 
The BAAQMD CEQA Guidelines state that if population and VMT growth rates of 
plans are less than or equal to those in the most recent Clean Air Plan, then impacts are 
considered to be less than significant.  Growth and VMT rates considered to be 
consistent with the CAP would not interfere with attainment because this growth is 
included in the projections utilized in the formulation of the plan. In addition, a local 
plan must contain the transportation control measures (TCMs) listed in the Clean Air 
Plan to be consistent with it.  Because the Bay Area does not attain the state ozone 
standard, growth in population and VMT rates not consistent with the Plan could 
potentially hinder attainment efforts.  
 
Since the campus is located within the City of Berkeley, the City of Berkeley takes the 
population and VMT from the campus into account in its planning. As described in 
Chapter 4.10, however, for purposes of this EIR, 2020 LRDP growth is conservatively 
estimated to be in addition to City of Berkeley growth as estimated by ABAG. As a 
result, the ABAG projections that were taken from the City of Berkeley and used in the 
most recent Clean Air Plan (2000) are, for purposes of this EIR, assumed not to include 
the 2020 LRDP-related campus growth. Campus growth may not be consistent with the 
most recent Clean Air Plan and may result in a significant impact. Relatedly, because it is 
possible that the air district will not attain air quality standards with the inclusion of this 
project in the plan, the impact is considered significant and unavoidable. 
 
This assumption is very conservative.  Some projects, such as the Tien Center analyzed 
below, would not result in operational emissions that could influence attainment efforts.   
Full build-out under the 2020 LRDP is not anticipated prior to 2020; ABAG projections 
have typically, with occasional exceptions, included an envelope of growth sufficient to 
reflect UC Berkeley; the Clean Air Plan undergoes updates every three years and ABAG 
updates its population and VMT projections every two years. Future clean air planning, 
based on ABAG growth projections which would accurately reflect the City of Berkeley 
and include the UC Berkeley campus, would be incorporated in future air quality 
planning, and the residual impact would be less than significant. 
 
In addition, as discussed in Section 4.2.3, the City of Berkeley’s General Plan policies 
incorporate the TCMs listed in Table 5 of the BAAQMD CEQA Guidelines; thus the 
local general plan is consistent with the Clean Air Plan’s TCMs. UC Berkeley also has a 
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solid record of promoting transportation control measures, including promoting trip 
reduction programs, improving bicycle amenities and promoting bicycle commuting, 
conducting demonstration projects for reduced emission vehicles, emphasizing pedes-
trian-friendly design. See also Chapter 4.12. 
 
Although the BAAQMD CEQA Guidelines do not require the quantification of 
emissions associated with a plan, daily emissions associated with the 2020 LRDP were 
estimated and are reported below in Table 4.2-9 for informational purposes. Implemen-
tation of the 2020 LRDP would increase the amount of building space, the number of 
people living on campus, and the number of students, faculty and staff traveling to and 
from UC Berkeley on a daily basis. Other campus operations could also increase in response 
to the increased on-campus population.  
 
STATIONARY SOURCE EMISSIONS 
Implementation of the 2020 LRDP would require additional emergency generators. 
These generators would emit criteria pollutants in the exhaust from diesel fuel combus-
tion. The anticipated emissions are summarized in Table 4.2-9. In addition, the increase 
in steam needs would cause an increase in boiler emissions at the central plant. 
 
AREA SOURCE EMISSIONS 
Emissions of NOx, ROG, CO, PM10, and SO2 from area sources (water and space 
heating, landscaping equipment, and consumer product use) are summarized in Table 4.2-9. 
 
OPERATIONAL VEHICULAR EMISSIONS 
The increased number of passenger vehicles from students, faculty, and staff using the 
campus would contribute to regional emissions of NOx, ROG, CO, SO2, and PM10. 
These emissions were estimated for UC Berkeley using the EMFAC2002 on-road 
vehicle emissions model. It is estimated that 3,500 new daily trips would be generated by 
the proposed project. Daily vehicle emissions associated with the 2020 LRDP at build-
out are summarized in Table 4.2-9. 
 
In addition to passenger vehicles, buses and delivery trucks serving the campus would 
also emit exhaust pollutants. These vehicles are typically diesel-fueled, and diesel 
particulate matter emissions were recently recognized by the CARB as carcinogenic (see 
LRDP Impact AIR-3, above and Cumulative Impact AIR-3 and AIR-4, below).  
However, increasing numbers of parcel delivery trucks are using alternative fuels such as 
compressed natural gas. In addition, newer diesel engines for trucks and buses are 
required to meet increasingly stringent emission levels by the CARB and the U.S. EPA.26 
Thus, as fleets are updated, it is expected that diesel particulate emissions from these 
types of vehicles will continue to decrease in the future. 
 
TOTAL EMISSIONS 
Total operational emissions of criteria pollutants are the sum of stationary source 
emissions, area source emissions (housing and other building space), and regional 
emissions from vehicular sources. Total emissions of NOx, ROG, CO, PM10 and SO2 
from development under the 2020 LRDP are summarized in Table 4.2-9.  
 
As this table shows, with respect to NOx, PM10 and CO incremental emissions due to 
the 2020 LRDP would be fairly low when compared to BAAQMD thresholds that are 
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implementing the 2020 LRDP would likely be in compliance with air quality plans; the 
impact is therefore anticipated to be short-term and temporary.  
 
4.2.8 TIEN CENTER IMPACTS 
 
This section describes the air quality impacts of the Chang-Lin Tien Center for East 
Asian Studies based on the Standards of Significance, whether they are significant or less 
than significant, and whether any significant impacts can be mitigated to less than 
significant levels. 
 
EFFECTS NOT FOUND TO BE SIGNIFICANT 

The Initial Study found that the Chang-Lin Tien Center for East Asian Studies would 
have no significant impacts in regard to the following thresholds:  
 
 Would the project violate any air quality standard or contribute substan-

tially to an existing or projected air quality violation? 
 

 Would the project expose sensitive receptors to substantial air pollutant 
concentrations? 

 
 Would the project cause objectionable odors affecting a substantial 

number of people? 
 
 Would the project expose people to substantial levels of toxic air 

contaminants (TACs), such that the exposure could cause an incre-
mental human cancer risk greater than 10 in one million or exceed a 
hazard index of one for the maximally exposed individual? 

 
The Initial Study noted that the Tien Center would house office, classroom and library space, 
and thus operation and occupancy of the Tien Center would not be a significant source of air 
pollutants, air emissions, toxic air contaminant emissions, nor odiferous emissions. Construc-
tion impacts associated with the Tien Center are accounted for by the analysis above 
related to construction emissions; regional air plan consistency impacts of implementing 
the 2020 LRDP, including the Tien Center, are also analyzed above. See in particular the 
discussion for LRDP Impact AIR-4 and AIR-5, above. There would not be unique or 
additional air quality impacts from this project. 
 
4.2.9 CUMULATIVE IMPACTS 
 
This section evaluates whether development under the 2020 LRDP, in combination 
with non-UC Berkeley projects that are reasonably foreseeable, would result in signifi-
cant cumulative air quality impacts. Such impacts could occur if air quality impacts 
associated with development under the 2020 LRDP could combine with air quality 
impacts from other projects to create impacts that would be cumulatively considerable. 
 
This analysis considers cumulative growth as represented by the implementation of 
municipal general plans in the nine county San Francisco Bay Area air basin, implemen-
tation of the proposed Lawrence Berkeley National Laboratory 2004 LRDP, the 
proposed redevelopment of University Village Albany, the draft Southside Plan, the AC 
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Transit Major Investment Study, and implementation of the 2020 LRDP, as described in 
4.0.5. The analysis also includes growth anticipated by the City of Berkeley General Plan 
EIR and by previously certified UC Berkeley EIRs, including the Northeast Quadrant 
Science and Safety Projects (SCH 2001022038), Seismic Replacement Building 1 (SCH 
99122065), and the Underhill Area Projects (SCH 99042051) 
 
The geographic context for the analysis of cumulative air quality impacts varies with the 
pollutant. Ozone precursors (NOx and ROG) when emitted by a source disperse in the 
air and therefore cumulate with emissions from other sources on a regional level. The 
geographic context of the analysis of cumulative impacts from the emission of ozone 
precursors therefore is the Bay Area air basin.  
 
Some pollutants on the other hand (namely, PM10, CO and toxic air contaminants) tend 
to remain near ground level and therefore produce localized impacts. The geographic 
context for cumulative impacts from these pollutants is intersections affected by project 
traffic in the case of CO and the campus and surrounding areas within the City of 
Berkeley for toxic air contaminants.  
 
Construction sites tend to be the primary source of PM10 emissions. Therefore the 
geographic context for cumulative PM10 impacts would be construction sites of  
previously analyzed UC Berkeley projects, LBNL projects, or other projects in the 
nearby vicinity that are in close proximity to construction sites for projects implement-
ing the 2020 LRDP.  
 
The significance of the potential cumulative impacts was determined based on the 
following standards: 
 
Standard: Would the project conflict with or obstruct implementation of the 

applicable air quality plan? 
 
Standard: Would the project violate any air quality standard or contribute substan-

tially to an existing or projected air quality violation? 
 

Standard: Would the project expose sensitive receptors to substantial air pollutant 
concentrations? 

 
Standard: Would the project cause objectionable odors affecting a substantial 

number of people? 
 
Standard: Would the project expose people to substantial levels of toxic air 

contaminants (TACs), such that the exposure could cause an incre-
mental human cancer risk greater than 10 in one million or exceed a 
hazard index of one for the maximally exposed individual? 

 
Standard: Would the project result in a cumulatively considerable net increase of 

any criteria pollutant for which the project region is non-attainment un-
der an applicable federal or state ambient air quality standard? 
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The question posed in this section is twofold: 
 
 Is the potential cumulative impact of the 2020 LRDP and other reasonably foresee-

able projects below these standards of significance? 
 Is the contribution of the 2020 LRDP to these impacts cumulatively considerable? 

 
Five cumulative air quality impacts to which the project would contribute are discussed 
below. These impacts focus on (1) the cumulative impact associated with emissions of 
non-attainment criteria pollutants; (2) the cumulative impact associated with CO; (3) 
implications of regional growth for toxic air contaminant levels; (4) the cumulative 
impact associated with toxic air contaminant emissions from stationary and area sources; 
and (5) air impacts of combined reasonably foreseeable construction activities. The 
proposed project does not include any major source of objectionable odors and would 
therefore not contribute to a cumulative impact associated with odors.  
 
 
Cumulative Impact AIR-1:  The 2020 LRDP, in combination with other reasonably 
foreseeable projects, could result in a cumulatively considerable increase of non-
attainment pollutants and thereby conflict with the most recent Clean Air Plan. The 
cumulative impact would be significant. 
 
Stationary, mobile and area sources associated with the development of the campus, 
together with similar sources associated with regional growth throughout the Bay Area 
air basin, would contribute to emissions of criteria pollutants for which the region is in 
non-attainment status and could hinder attainment efforts. As discussed under LRDP 
Impact AIR-5, although the BAAQMD has accounted for a certain amount of regional 
growth in its most recent Clean Air Plan (2000), this plan may not include the campus 
growth anticipated under the 2020 LRDP. Furthermore, the air basin remains an area of 
nonattainment for some of the criteria pollutants. Therefore, the cumulative emissions 
from regional growth, including those associated with the 2020 LRDP, could result in a 
significant impact on air quality, and the proposed project’s contribution to this 
cumulative impact would be cumulatively considerable.  
 
It should be noted that the Clean Air Plan undergoes updates every three years and 
incorporates updated ABAG population and vehicle mileage growth projections. When 
the BAAQMD Clean Air Plan is updated, it will include the ABAG updated population 
and vehicle mileage projections that would include campus growth under the 2020 
LRDP as well as other growth projected for the region. Once the emissions inventory 
for the revised level of growth is developed, the BAAQMD will refine existing control 
programs as well as add new control programs to minimize emissions at the regional 
level so that the region progresses towards attainment.  UC Berkeley would continue to 
comply with recommendations and mitigation measures of the regional air district, 
supporting compliance with the Clean Air Plan. 
 
The campus will implement Continuing Best Practice AIR-5 and LRDP Mitigation 
Measure AIR-5 to reduce its contribution to the cumulative air quality impact to the 
maximum extent feasible.  
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Cumulative Impact AIR-2:  Traffic associated with the development under the 2020 
LRDP, in combination with other reasonably foreseeable projects, would not contribute 
to a cumulatively considerable increase in or expose receptors to substantial CO 
concentrations. The cumulative impact would be less than significant. 
 
Development under the 2020 LRDP would result in increases in traffic that would 
produce additional CO emissions compared to existing conditions. Other growth in the 
campus vicinity would also add traffic to the intersections affected by the proposed 
project. LRDP Impact AIR-1 evaluated CO impacts from cumulative plus project 
conditions. The peak hour vehicle volumes for University and San Pablo Avenues 
reported in Table 4.2-7 included cumulative growth for the project region. Since this 
peak hour volume would not cause a violation of the CO standard, the cumulative 
impact would be less than significant.  
 

Cumulative Impact AIR-3: With technological improvements to meet more stringent 
standards, regional growth would not result in an increase in toxic air contaminants. 

As discussed under LRDP Impact AIR-3, above, the total estimated cancer risk from 
UC Berkeley campus stationary and area sources is predicted to be below 10 in one 
million for both the off-campus and on-campus MEI assuming a 70-year exposure period.   
 
As described in Section 4.2.4, the approximate average lifetime cancer risk from 
exposure to ambient TACs is 613 in one million, with 440 in a million of this risk 
attributable to diesel particulate matter (DPM) emissions.  Thus, diesel particulate matter 
emissions represent about 72 percent of the current background TAC lifetime cancer 
risk in the Bay Area.  Since 1990, air toxics control programs have reduced the overall 
level of TACs in the Bay Area.  In 1990, the ambient TAC lifetime cancer risk was 
estimated at 1,153 in one million, with 750 in one million coming from diesel particulate 
matter.  In 1995, the ambient TAC lifetime cancer risk was 884 in one million, with 570 
in one million coming from diesel particulate matter.27  Diesel particulate matter 
emissions from implementation of the 2020 LRDP represent about 69 percent of the 
estimated off-campus MEI lifetime cancer risk, similar to the percentage of background 
ambient cancer risk attributable to background diesel particulate matter emissions.  
 
Current UC Berkeley operations were assessed assuming no retrofit controls, and 
emissions from future equipment were based on current new equipment performance 
standards.  Through CARB’s implementation of its adopted Risk Reduction Plan to 
Reduce Particulate Matter Emissions from Diesel-Fueled Engines and Vehicles (“Risk 
Reduction Plan”)28 as well as future potential U.S. EPA emission standards, diesel 
emission sources at UC Berkeley will likely undergo further emission reductions not 
accounted for in the HRA.  The CARB Risk Reduction Plan called for retrofit standards 
for existing engines and more stringent emission standards for new engines, standards 
adopted by the CARB at their February 26, 2004 Board Meeting. 29  CARB estimates 
that full implementation of the Risk Reduction Plan for all covered emissions units will 
reduce diesel emissions in the year 2010 by 75 percent over year 2000 levels.  In 
addition, the U.S. EPA has recently issued final rulemaking notices establishing more 
stringent federal emission standards for light-duty vehicles, heavy-duty vehicles, non-
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road engines, and agricultural equipment.30  These rulemakings will phase in require-
ments to use cleaner burning EPA-certified diesel engines between 2004 and 2008. 
 
As described above, despite the growth of UC Berkeley operations between 1990 and 
2004, the average TAC background cancer risk has declined due to control measures 
that have included UC Berkeley operations.  In addition, UC Berkeley has reduced diesel 
emissions where feasible in switching to cleaner-operating fleet vehicles.  UC Berkeley 
will continue to implement diesel emission reduction efforts and will also be subject to 
required control measures in the future.  UC Berkeley emission reductions in future 
years should continue to reflect the anticipated overall regional reductions in TAC 
levels. 
 
In conclusion, TAC emissions from the 2020 LRDP in combination with existing 
campus operations are anticipated to decline due to implementation of new technologies 
to reduce air toxics, particularly from diesel engines.  Furthermore, future operation of 
current campus activities, new campus projects, and other air toxics sources in the 
region will be subject to future TAC emission control programs, and as such, regional 
TAC levels including those resulting from future UC Berkeley operations are expected 
to continue to decline.  Additionally, air toxics impacts generally are localized around 
emission sources, so impacts do not generally cumulate at a substantial distance.   
 
In light of the priority being given to air toxics regulation by CARB and EPA, the 
significant programs presently under development, and the availability of technologies 
to achieve substantial additional TAC reductions, CARB’s projections of continuing 
regional TAC reductions are well supported, resulting in a less than significant cumulative 
impact. 
 

Cumulative Impact AIR-4:  The 2020 LRDP, in combination with other reasonably 
foreseeable projects, would contribute to a cumulatively considerable increase in toxic 
air contaminants from stationary and area sources.  The impact would be significant and 
unavoidable. 
 
As described in Cumulative Impact AIR-3, above, the ambient risk for toxic air 
contaminants in the Bay Area (based on 2001 data) is 613 in a million; 72 percent of this 
risk is due to diesel particulate matter emissions.  The standard applied by BAAQMD 
for analysis of the contribution of individual development projects to this risk is ten in 
one million.  That is the standard used in this Draft EIR to analyze the significance of 
the 2020 LRDP’s impacts in LRDP Impact AIR-3 and to evaluate the significance of 
cumulative TAC impacts from stationary and area sources. 
 
With inclusion of 2020 LRDP development, including diesel particulate matter emis-
sions from anticipated emergency generators, the maximum lifetime cancer risk from 
campus projects (baseline levels, plus NEQSS and 2020 LRDP development) was 
calculated to be 5.4 in one million along Hearst Avenue, east of Arch Street. The 
calculated lifetime cancer risks drop off with distance to less than 1 in one million about 
2 kilometers from the Campus Park and South Campus areas. The only other project 
within this distance that could potentially add cumulatively to these estimated lifetime 
cancer risks is the LBNL 2004 LRDP. 
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LBNL has preliminarily assessed potential cancer risks associated with their existing and 
proposed stationary and area sources. These risks have been overlaid with the UCB 
2020 LRDP HRA results to obtain a cumulative risk analysis. In a small area of maxi-
mum overlap, roughly north of Ridge Road, east of La Loma Avenue and south of 
Buena Vista Way in Berkeley, estimates show that the existing cumulative cancer risks 
from both facilities currently exceeds ten in one million lifetime cancer risk, up to a 
maximum of approximately 17 in a million at limited locations.  Future emissions from 
the facilities under their respective LRDPs would potentially extend the area exceeding 
ten in one million lifetime cancer risk slightly to roughly north of Hearst Avenue, east of 
LeRoy Avenue and south of Codornices Park up to a maximum of approximately 22 in 
one million at limited sites.31 Therefore, the cumulative risk due to toxic air contaminant 
emissions from stationary and area sources under the UCB 2020 LRDP and the LBNL 
2004 LRDP would be significant. 
 
The primary source of this risk is diesel particulate matter, and the assumptions used in 
this calculation are conservative.   Implementation of the 2020 LRDP and LBNL 2004 
LRDP may partially serve to reduce this risk, as projects to replace and renovate existing 
facilities include replacement of existing diesel emitters.  As indicated under Cumulative 
Impact AIR-3, above, with implementation of newer technologies that meet higher 
regulatory standards, DPM emissions are reduced. 
 

Cumulative Impact AIR-5:  Construction activities associated with the 2020 LRDP, in 
combination with other reasonably foreseeable projects, would be controlled by best 
management practices in accordance with air district guidance.  The cumulative impact 
would be less than significant. 
 
Increased construction activities under the 2020 LRDP and other reasonably foreseeable 
projects in the area could lead to increased emissions of PM10 and PM2.5 and other 
pollutants.  As noted earlier, BAAQMD CEQA Guidelines do not require lead agencies 
to estimate emissions from construction, nor do the guidelines provide any numerical 
thresholds that can be used to evaluate the significance of emissions, should those be 
quantified. Appropriate controls, however, must be implemented. UC Berkeley has 
committed to implementing the best practices recommended by the BAAQMD and it is 
assumed that other construction projects will also implement the BAAQMD measures.  
This will result in a less than significant impact. As and when individual development 
projects are proposed on the campus under the 2020 LRDP, a project-level evaluation 
of operational emissions would be conducted and the estimated emissions of the project 
would be compared to BAAQMD thresholds (80 pounds per day of NOx, ROG, and 
PM10 and 550 pounds per day of CO).  
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