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Introduction: 

In this paper we summarize the commonly accepted scientific knowledge and literature relevant to 

understanding the sources and impacts of diesel pollution in West Oakland, including general 

information about diesel and diesel pollution, health impacts, health indicators for West Oakland, plans 

for projected change in West Oakland, particularly the Port of Oakland, and potential alternatives. 

Section I sets the stage by reviewing the generally accepted relationships between air pollution, diesel 

emissions and human health, focusing on how those general patterns relate to West Oakland. 

 

Section 1:  Diesel Emissions, Air Pollution and Community Health in West Oakland 
 
The major components of air pollution, as defined in the United States, include criteria air pollutants 

(CAPs) and hazardous air pollutants (HAPs).  Criteria air pollutants are carbon monoxide (CO), lead 

(Pb), nitrous oxide (NO2), ozone (O3), particulate matter (PM10 and PM2.5) and sulfur dioxide (SO2).  

Hazardous air pollutants, or air toxics, are chemicals emitted in much smaller quantities than CAPs but 

may exhibit severe human health effects even in small doses or when exposed over long periods of 

time.  HAPs include a list of over 189 chemicals, including known carcinogens and mutagens.  Major 

sources of CAPs are fuel combustion, industrial processes, and transportation.  

 

What is the relationship of diesel exhaust to air pollution?  Diesel engines emit roughly two-thirds of 

vehicle-related particulate (or soot) emissions nationally, and almost one-fourth of the country's total 

emissions of nitrogen oxides (NOx), the main ingredient in smog. The USEPA conducted a substantive 

review of diesel pollution, its relationship to air pollutants and its effects on human helath.  The 

document is available online and in hard copy from the USEPA1. 

                                                 
1 U.S. Environmental Protection Agency (EPA). (2002) Health assessment document for diesel engine exhaust. 
Prepared by the National Center for Environmental Assessment, Washington, DC, for the Office of Transportation and Air 
Quality; EPA/600/8-90/057F. Available from: National Technical Information Service, Springfield, VA; PB2002-107661, 
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A.  Diesel Pollution: Sources and Composition  
 

Where does diesel pollution come from?  Diesel exhaust comes from stationary sources and mobile 

sources.  Stationary sources include such as generators and machinery, while mobile sources include 

such as trucks, buses, and railroads.  Generally, mobile sources are much harder to measure accurately, 

yet can be an important source of iar pollutants and toxic releases.  For instance, for southern 

California, a 1999 study conducted by the South Coast Air Quality District found that 91% of all air 

pollutants were derived from mobile sources, with 70% of that figure being vehicles that ran on diesel 

fuels.2  Diesel-powered vehicles account for only 2% of all the vehicles in the United States, but 

produce 100 times as much soot as a comparable vehicle running on standard gasoline.3  Mobile diesel 

sources of pollution are not just a health threat because of their numbers and volumes of exhaust, but 

they also pose a risk because they pollute at ground level, where human activity is concentrated.4  

  

Diesel exhaust is composed of a complex mixture of gases and particles. The gaseous material is 

composed of such substances as carbon dioxide, oxygen, nitrogen, water vapor, carbon monoxide, 

nitrogen compounds, sulfur compounds, and numerous low-molecular weight hydrocarbons 

(polycyclic aromatic hydrocarbons), including carcinogens such as formaldehyde, acetaldehyde, 

acrolein, and benzene.  The particulate matter (PM) in diesel exhaust consists of carbon, sulfate, 

nitrate, metals, trace elements, and absorbed organic compounds. The large surface area of the particles 

allows them to absorb a high number of organics, which have also been linked to gene mutations and 

the development of lung cancer. With each breath, these microscopic particles can be drawn deep into 

lung tissue, where cancer may develop.5 

  

The State of California has identified and labeled 41 of these gases and particles as toxic air 

contaminants (TACs).  To be listed as a TAC, a substance must “cause or contribute to an increase in 

mortality or in serious illness, or which may pose a present or potential hazard to human health.”6  For 

                                                                                                                                                                       
and <http://www.epa.gov/ncea>.  Downloadable at http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=29060; or call 1-
800-490-9198 and request document number EPA/600/8-90/057F. 
2 Multiple Air Toxics Exposure Study II (MATES II), California South Coast Air Quality Management District, March 2000 
3 Mauderly J.L. Diesel Exhaust in Lippman M. (ed.) Environmental Toxicants: human exposures and their health effects. Van Nostrand 
Reinhold, New York, 1992. 
4 Patrick L. Kinney,1 Maneesha Aggarwal,1 Mary E. Northridge,1,2 Nicole A.H. Janssen,3 and Peggy Shepard4    “Airborne Concentrations 
of PM2.5 and Diesel Exhaust Particles on Harlem Sidewalks: A Community-Based Pilot Study,” Environmental Health Perspectives 
Volume 108, Number 3, March 2000 
5 Health Assessment Document for Diesel Emission, U.S. EPA, May 2002 
6 California Health and Safety Code section 39655, definition of a toxic air contaminant 
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diesel exhaust, the known health ailments include cancer, respiratory illnesses, asthma aggravation and 

premature death.  

 

B.  Cancer Effects 
Numerous studies have linked long-term exposure to diesel exhaust with cell mutations and DNA 

damage, the precursors to cancer.7  The California EPA Office of Environmental Health and Hazard 

Assessment has deemed diesel exhaust to pose the highest cancer risk of all evaluated air 

contaminants.  This claim has been further substantiated by the California Air Resources Board, which 

estimates that ~70% of all cancer risk from air pollution in California comes from breathing diesel 

exhaust.8 

 

The majority of the evidence on diesel exhaust links to cancer stem from a series of occupational 

studies.  Over 30 reports have examined persons (such as truckers and railroad workers) who have 

worked for more than a decade in close proximity to high levels of diesel exhaust.  Consistently, 

workers have displayed a high risk of lung cancer.9  In a study published in the journal Epidemiology, 

it was estimated that there was a 30% increased likelihood for workers exposed to high levels of diesel 

exhaust to develop lung cancer (ruling out other factors such as chance, smoking, asbestos and bias).10 

Cancer data has also been derived from animal research, with mice and rats developing pulmonary 

tumors after long-term exposure to high concentrations of diesel exhaust.11  

 
Despite these findings, this data remains incomplete.  The occupational studies have failed to produce 

a standard methodology for exposure measurement, conclusive data on the exposure level that leads to 

cancer, and the particular components of diesel exhaust that pose the greatest threats.  And there are 

                                                 
7 Mauderly J.L. Diesel Exhaust in Lippman M. (ed.) Environmental Toxicants: human exposures and their health effects. Van Nostrand 
Reinhold, New York, 1992 
8 American Lung Association of California and Cal/EPA’s Office of Environmental Health Hazard Assessment fact sheet 
9 See eg. Garshick et al. A Case-Control Study of Lung Cancer and Diesel Exhaust Exposure in Railroad Workers. Am Rev 
Resp Dis 135:1242-1248, 1987; Garshick et al. A Retrospective Cohort Study of Lung Cancer and Diesel Exhaust Exposure in 
Railroad Workers, Am Rev Resp Dis 137:820-825, 1988; Swanson GM et al. Diversity in the Association Between Occupation 
and Lung Cancer Among Black and White Men. Canc Epi Biomark Prev 2:313-320, 1993; Steenland K et al. Exposure to 
Diesel Exhaust in the Trucking Industry and Possible Relationships with Lung Cancer. Am J Ind Med 21:887-890, 1992 
10 Bhatia R, Lopipero P, Smith AH, Diesel Exhaust Exposure and Lung Cancer. Epidemiology, 9:84-91, 1998. 
11 The National Institute for Occupational Safety and Health (NIOSH) states, "Exposure to diesel exhaust has been shown to produce 
benign and malignant tumors in rats and mice. Therefore, NIOSH recommends that whole diesel exhaust be regarded as a potential 
occupational carcinogen in conformance with the OSHA Cancer Policy (29 CFR 1990)." NIOSH Current Intelligence Bulletin 50, 
"Carcinogenic Effects of Exposure to Diesel Exhaust," U.S. Department of Health and Human Services, August 1988, p. 26 
Brightwell et al., 1986, Neoplastic and Functional Changes in Rodents After Chronic Inhalation of Engine Exhaust Emissions, in 
Ishinishi et al., eds., Carcinogenic and Mutagenic Effects of Diesel Engine Exhaust, Elsevier: Amsterdam, pp. 471-485; Brightwell et al, 
1989, Tumors of the Respiratory Tract in Rats and Hamsters Following Chronic Inhalations of Engine Exhaust Emissions, J. Appl. 
Toxicol. 9: 23-31; Ishinishi et al., 1986, Long-term Inhalation Studies on Effects of Exhaust from Heavy and Light Duty Diesel Engines 
on F344 Rats, in Ishinishi et al., eds., Carcinogenicity and Mutagencity of Diesel Engine Exhaust, Elsevier: Amsterdam, pp. 329-348 
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lingering research questions about whether animal data can directly correlate to human risks. 12 

Nonetheless, based on the available evidence, the USEPA, the California EPA, the National Institute 

for Occupational Safety and Health, and the International Agency for Research on Cancer have all 

identified diesel exhaust as carcinogenic.  

 

C.  Respiratory and Pulmonary Ailments 
Short-term exposure to diesel exhaust has been known to create eye, nose, throat, and lung irritation, as 

well as aggravate chronic respiratory and pulmonary disorders.13  As microscopic exhaust particles are 

drawn deep into lung tissue, they inflame and irritate the lungs. This inflammation may aggravate 

chronic respiratory problems, such as emphysema and bronchitis, and enhance the intensity and 

frequency of asthma attacks.  Within the bronchi, acidic particles may constrict the airways and impair 

the clearance processes that normally remove infectious organisms, allowing bacterial and respiratory 

infections to develop.14   

 

In addition to aggravating respiratory ailments, diesel pollution may also exacerbate heart disease.  In a 

recent study conducted at the National Public Health Institute of Finland, scientists discovered that 

patients with heart disease who were exposed to diesel and smoke stack pollution were about three 

times more likely to have ischemia, or decreased blood flow and oxygen supply to their hearts during 

exercise.  When particles are inhaled they will stay in the body for hours, entering the blood stream, 

tightening arteries and interfering with heart rhythm, consequentially increasing the risks for heart 

attacks and strokes.15  

 

The USEPA, Harvard researchers, and the Environmental Working Group have conducted a series of 

studies on how air pollution and particulate matter may cause or contribute to premature deaths.  These 

studies, which have examined numerous U.S. cities and the state of California, suggest thousands of 

lives in each state are lost each year due to pollution’s exacerbation of normally non-terminal illnesses 

such as bronchitis, emphysema, and asthma.  The U.S. EPA estimates that 60,000 people die each year 

in the United States from particulate air pollution.16 

                                                 
12 NRDC, Exhausted by Diesel: How America’s Dependence on Diesel Engines Threatens Our Health, April 1998 
13 EPA, Health Assessment Document for Diesel Emissions, May, 2002 
14 Ibid, NRDC 
15 Maggie Fox, Reuters, “Finnish study links pollution with heart disease.”  July 30, 2002. 
16 Dockery, D.W., et. al., An Association Between Air Pollution and Mortality in Six U.S. Cities, New Eng J Med; 329(24): 
1753-9, 1993.Harvard School of Public Health Press Release, "Fine Particle Air Standards Not Sufficient to Protect Public 
Health," December 6, 1993.Pope, CA, et. al., Particulate Pollution as a Predictor of Mortality in a Prospective Study of U.S. 
Adults, Am J Resp Crit Care Med; 151:669-74, 1995. 
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D.  Those Most at Risk 
These health concerns are particularly threatening to the old and young.  The elderly are more likely to 

have weak immune systems, as well as chronic respiratory and pulmonary problems, making them 

more vulnerable to a polluted environment.  In numerous community studies, diesel exposure has been 

linked to increased hospital and emergency room visits, asthma attacks, and premature deaths among 

those suffering from these preexisting ailments. 17 

 

For children, the risk associated with this pollution is also quite high. Generally, children breathe much 

more rapidly than adults, and through their mouths, bypassing the filtering effects of the nose and 

taking many more toxic pollutants directly into their lungs. This exposure is magnified as children are 

the population most likely to be outside participating in vigorous exercise and taking in large doses of 

pollutants.  Children’s developing respiratory systems are much more sensitive to invasive particles. 

Inflammation and irritation may obstruct the narrow passageways of the lungs, increasing the risk for 

asthma attacks and respiratory illness.  It has been argued that chronic pollution exposure in childhood 

may in fact create damage to the respiratory, nerve, endocrine, and immune systems, as well as 

increase the risk of cancer later in life.18  

 

In addition to the young and the old, low-income and communities of color also face disproportionate 

health risks from diesel exhaust.  African-American children are four times more likely to die from 

asthma than white children.19  Latino children are 2.5 times more likely than white children and 1.5 

times more likely than African-American children to develop asthma.20  As these populations bear the 

brunt of pollutants, they may often not enjoy access to quality health care, where early intervention 

may avoid the exacerbation of diesel-related health risks.  

 

                                                 
17 American Lung Association of California and Cal/EPA’s Office of Environmental Health Hazard Assessment fact sheet “Health 
Effects of Diesel Exhaust” 
18 American Lung Association of California and Cal/EPA’s Office of Environmental Health Hazard Assessment fact sheet “Air Pollution 
and Children’s Health” 
19 Weitzman M. et al., Racial, Social and Environmental Risks for Childhood Asthma, AJDC, 144: 1189-94, November 1990; Schwartz J 
et al., Predictions of Asthma and Persistent Wheeze in a National Sample of Children in the United States, Am. Rev. Respir. Dis., 
142:555-562, 1990; Cunningham J et al., Race, Asthma and Persistent Wheeze in Philadelphia School Children, Am. J. of Pub. Health, 
86:1406-1409, October 1996 
20 Weitzman M. et al., Racial, Social and Environmental Risks for Childhood Asthma, AJDC, 144: 1189-94, November 1990; 
Schwartz J et al., Predictions of Asthma and Persistent Wheeze in a National Sample of Children in the United States, Am. 
Rev. Respir. Dis., 142:555-562, 1990; Cunningham J et al., Race, Asthma and Persistent Wheeze in Philadelphia School 
Children, Am. J. of Pub. Health, 86:1406-1409, October 1996. 
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E.  The West Oakland Neighborhood 
According to 1996 estimates, the Port of Oakland (Port) generates approximately 10,000 daily truck 

trips during peak weeks.  All of this traffic goes through West Oakland, either on the highways that 

surround it or on local roads through West Oakland neighborhoods.21  This number is expected to 

increase with Port expansions to approximately 22,000 daily truck trips during peak weeks by the year 

2010.22  Although this may signal growing prosperity for the nation as a whole, it represents a 

potentially disproportionate burden on the health and environment of West Oakland residents.  As 

mentioned above, diesel pollution is responsible for a number of negative health effects, including 

cancer, respiratory ailments, and pulmonary illnesses.  The predicted rise in truck traffic and its 

accompanying increase in diesel PM emissions can only be expected to cause more of a burden to a 

community whose health has already been compromised.   

 

The West Oakland Environmental Indicators Project (EIP) Report found that children living within 

West Oakland were seven times more likely to be hospitalized for asthma than the average child in 

California.  As part of this study, the EIP also analyzed Geographic Information Systems maps and 

corresponding data of asthma rates in Oakland.  Persons living in zip codes along the I-880 corridor in 

both East and West Oakland were nearly twice as likely to be hospitalized for asthma than those living 

in zip codes adjacent to the I-580 corridor, a section of freeway on which trucks are not allowed.23  The 

EIP report substantiates dozens of related community health studies that have linked poor air quality 

with increased hospital and emergency room visits due to reduced lung functioning.24  West Oakland 

also has the highest age-adjusted death rate in Alameda County, according to the Alameda County 

Public Health Department.25  West Oakland’s overall death rate was nearly double the county-wide 

rate, and 22% of all West Oakland deaths between 1996-1998 were cancer-related.  Heart disease and 

cancer were the leading causes of death in this area. 

 

 

 

                                                 
21 Fleet and Industrial Supply Center, Port of Oakland. FISCO/Vision 2000 Disposal and Reuse Final EIS/EIR: Table 3.10 2010 Daily 
Truck Traffic During Peak Week. July 1997. Oakland, CA. Appendix J.2, p. 19. 
22 Fleet and Industrial Supply Center, Port of Oakland. FISCO/Vision 2000 Disposal and Reuse Final EIS/EIR: Table 3.2 1996 Peak-
Daily Truck Traffic During Peak Week to Rail Yard. July 1997. Oakland, CA. Appendix J.2, p. 28 (Option D). 
23 West Oakland Environmental Indicators Report, 2002 
24 Health Effects of Diesel Exhaust, Cal/EPA Office of Health Hazard Assessment and The American Lung Association website. 
25 West Oakland Community Information Book 2001.  Alameda County Public Health Department. 
http://www.co.alameda.ca.us/publichealth/information/west_oakland.pdf, p. 51. 
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Section II: West Oakland Particulate Air Quality Monitoring Program 
 
A.  Program History 
The Port initiated the West Oakland Particulate Air Quality Monitoring Program in April of 1997.  Its 

objective is to characterize the existing particulate air quality conditions in the West Oakland area and 

to provide baseline data on particulate air pollution prior to and during construction and operation of 

Port maritime development projects.  The program collects particulate samples at two locations in the 

West Oakland area and intends to monitor particulate data through April 2004.  The program does not 

monitor any other air pollutants.   

 

1.  Sampling Methodology 

Figure 1 – Particulate Matter Monitoring Sites 

 
[source: GAIA Consulting, Inc., 2001b, Figure 1] 
 
The program measures particulate matter of 10 microns or less (PM10) and particulate matter of 2.5 

microns or less (PM2.5) at two locations: one on Port property near the intersection of 7th Street and 

Middle Harbor Road, and one in a Residential area of West Oakland on a rooftop near the intersection 

of Filbert and 24th streets.  The Port station represents conditions in and immediately downwind of the 

Port area, and is located adjacent to a major freeway intersection.  The Residential station represents 
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conditions in the neighborhood near the Port.  In addition, wind conditions are monitored at the Port 

station, since particulate matter concentrations are highly influenced by wind conditions.  All 

equipment, sampling procedures, and calibration work are being coordinated with the Bay Area Air 

Quality Management District (BAAQMD) to enable correlation with ongoing particulate data 

collection at BAAQMD stations throughout the Bay area. 

 

The BAAQMD operates two Sierra-Anderson Model 241 dichotomous air samplers in West Oakland.  

Resulting particulate measurements are reported in micrograms per cubic meter (mcg/m3) and are 

measured over a continuous 24-hour period, from midnight to midnight, every six days.  Used filters 

are then sent to Chester Labnet for analysis.  The particulate sampling equipment is calibrated 

regularly to ensure accurate air measurements. 

 

2.  Standards 

The U.S. EPA and the State of California have established air quality standards designed to protect 

public health and the environment from the hazards associated with inhalation of particulate matter.  

The 24-hour federal standard for PM10 is 150 mcg/m3 and the state standard is 50 mcg/m3.  The 

annual federal standard is 50 mcg/m3 for PM10 and 15 mcg/m3 for PM2.5.  The 24-hour federal 

standard for PM2.5 is 65 mcg/m3, while the state has no separate PM2.5 standard (PM2.5 counts are 

fractionally included in PM10 counts). 

 

B.  Program Results 
1.  Summary Comparison of Years One, Two, and Three Results 

The table below summarizes the results of 40 months worth of particulate sampling at the Port and 

Residential sites.  Average PM10 and PM2.5 values were slightly higher at the Port site than at the 

residential site.  However, PM2.5 counts never exceeded the federal standard (California has no PM2.5 

standard).  In addition, PM10 counts also never exceeded the federal standard, and exceedances of the 

state PM10 standard were surprisingly few.  1999 was the year with the most exceedances, more than 

twice as many as any other year. 
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Table 1 - Summary Comparison of Air Quality Data in West Oakland – 1997-2000 
Descriptor 1997 

(Apr-Dec) 
1998 

(Jan-Dec) 
1999 

(Jan-Dec) 
2000 

(Jan-Aug) 
Federal PM 10 Standard = 150 mcg/m3                       California PM 10 Standard = 50 mcg/m3   

 Federal PM 2.5 Standard = 65 mcg/m3 
Number of months 9 12 12 7 
Number of sampling events 55 61 60 37 
Median Port PM10 level (mcg/m3) 23 20 30 23 
Median Residential PM10 level 
(mcg/m3) 

21 19 23 17 

Number of Federal PM10 
exceedances, both sites 

0 0 0 0 

Number of State PM10 exceedances, 
Port site 

2 6 14 2 

Number of State PM10 exceedances, 
Residential site 

1 1 4 2 

Correlation coefficient between Port 
and Residential PM10 levels 

0.8 0.7 0.7 0.6 

Median Port PM2.5 level (mcg/m3) 9 8 10 8 
Median Residential PM2.5 level 
(mcg/m3) 

8 8 9 7 

Number of Federal PM2.5 
exceedances, both sites 

0 0 0 0 

Correlation coefficient between Port 
and Residential PM2.5 levels 

0.9 0.9 0.9 0.9 

Note: Correlation coefficients approaching 1.0 mean that the stations experienced similar particulate generation effects.  
Correlation coefficients approaching 0 mean that localized factors affect each station to a greater degree than regional 
factors.   
[source: Orion Environmental Associates, 2000, p. 15] 
 
Data from the first three years of the monitoring program indicate that the greatest number of 

exceedances occur during the 4th quarter of the year, not only at the two West Oakland sites, but at 

BAAQMD sample locations throughout the Bay Area.  This trend appears to be caused by two factors.  

First, the lower ambient temperatures and holiday festivities result in an increase of firewood burning 

in homes.  Second, wind patterns change significantly during this part of the year, with SW and W 

wind decreasing and N, NE, E, SE, S, and SW wind increasing.  This means there is less fresh air from 

the ocean blowing into the air basin and dispersing particulates.  According to the summary, the high 

level of statistical correlation between the Port and Residential sites, especially for PM2.5 counts, 

indicates that regional influences (i.e., ambient dust conditions, wind patterns) appear to predominate 

over localized influences from either the Port or West Oakland in determining particulate levels. 

 

Statistical correlations were also performed comparing both the Port and Residential stations to other 

BAAQMD air quality monitoring stations throughout the Bay area.  The resulting comparisons show 

high correlations with stations nearer the West Oakland area and lower correlations with stations 

farther away, though all BAAQMD sites as far away as Santa Rosa, Livermore and Concord had 
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correlation coefficients of 0.6 or higher.  The Annual Report by the Port suggests that regional effects 

such as weather patterns are more dominant that localized effects such as traffic when monitoring the 

spread of particulate air pollution.   

 
2.  Year Four Results 

Despite a change of contractor, the program output for 2001 appears to be consistent with the previous 

three years. 

 
Table 2 - Summary of Air Quality Data in West Oakland - 2001 
Descriptor 2001 

(Apr-Aug) 
Federal PM 10 Standard = 150 mcg/m3  

 California PM 10 Standard = 50 mcg/m3   
 Federal PM 2.5 Standard = 65 mcg/m3 

Number of months 5 
Number of sampling events 26 
Median Port PM10 level (mcg/m3) 30.01 
Median Residential PM10 level (mcg/m3) 23.27 
Number of Federal PM10 exceedances, both 
sites 

0 

Number of State PM10 exceedances, Port site 3 
Number of State PM10 exceedances, 
Residential site 

1 

Correlation coefficient between Port and 
Residential PM10 levels 

0.76 

Median Port PM2.5 level (mcg/m3) 8.96 
Median Residential PM2.5 level (mcg/m3) 8.13 
Number of Federal PM2.5 exceedances, both 
sites 

0 

Correlation coefficient between Port and 
Residential PM2.5 levels 

0.89 

[source: GAIA Consulting, Inc., 2001, Appendix A, Table 1; p.11] 
 
3.  Results During Port Shutdown 

From September 27, 2002 through October 8, 2002, operations at the Port of Oakland were shut down 

due to a labor dispute.  During that period, particulate levels were sampled several times.  The data 

indicates that during the Port shutdown, PM10 levels at both the Port and the residential air quality 

monitors were lower than the previous year’s average, whereas the PM2.5 levels were only slightly 

lower at the residential site, and higher at the Port site.  This indicates that Port activity appears to have 

a greater affect on PM10 levels than on PM2.5 levels. 
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Table 3 - West Oakland PM Data during Port Shutdown 

Residential (mg/m3) Port (mg/m3)        Sampling 
Date PM10 PM2.5 PM10 PM2.5 

9/22/02 21.67 13.17 20.63 11.23 
9/28/02 15.22 8.59 36.18 10.40 
9/29/02 11.02 4.85 6.11 5.22 
10/4/02 24.04 9.15 23.45 8.64 
10/5/02 27.69 9.7 19.21 16.86 

10/10/02 43.45 15.71 57.18 18.25 
9/28/02-10/5/02 

average 19.49 8.07 21.24 10.28 
Aug ‘00-Aug ‘01 

 Average 23.27 8.13 30.01 8.96 
Grey cells represent Port shutdown days, outlined cell represents sample over state standard 
[source: T. Leong, Port of Oakland, 2003] 
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Section III: Review of Existing Studies 
 
In Section III, six studies are reviewed in chronological order of their publishing date.  They are 
referenced in the text by the names given in parentheses. 
♦ Disposal and Reuse of Fleet and Industrial Supply Center Oakland, Vision 2000 Maritime 

Development Final EIS/EIR (FISCO/Vision 2000 EIR) 
♦ Berths 55-58 Project - Draft EIR (Berths 55-58 EIR) 
♦ Joint Intermodal Terminal Project – Draft EIR (JIT EIR) 
♦ Risk Reduction Plan to Reduce Particulate Matter Emissions from Diesel-Fueled Engines and 

Vehicles (Risk Reduction Plan) 
♦ West Oakland Diesel Particulate Emission Study (WODPES)  
♦ Oakland Army Base Area Redevelopment Plan: Draft EIR and Mitigation Monitoring and 

Reporting Program (OARB EIR) 
 
A.  FISCO/Vision 2000 EIS/EIR 
 
Disposal and Reuse of Fleet and Industrial Supply Center Oakland, Vision 2000 Maritime 
Development.  Final Environmental Impact Statement / Environmental Impact Report, Volumes 
1 and 2, July 1997.  Prepared by the Port of Oakland Department of Environmental Assessment 
and U.S. Department of the Navy. 
 
1.  Context 

Figure 2 – FISCO/Vision 2000 Site Map 

 
[source: FISCO/Vision 2000 EIS/EIR, Figure ES-2, p. ES-3] 
 

This joint Environmental Impact Statement/Environmental Impact Report (EIS/EIR) evaluates the 

potential significant impacts to the environment that may result from the Navy disposal and Port reuse 



 15

of the Fleet and Industrial Supply Center Oakland (FISCO), ceded back to the Port as part of the 

Defense Base Closure and Realignment Act of 1990.   FISCO is comprised of 392 acres of 

reversionary property (reverts back to Port ownership after base closure) and 136 acres of 

nonreversionary property (Navy maintains ownership and leases it to the Port).  Under the No Action 

Alternative, the Navy can keep ownership of these 136 acres and continue leasing it to the Port.  Under 

the Navy Disposal Alternative, the Navy can transfer ownership of these 136 acres directly to the Port.  

Either way, it is this 528-acre total FISCO area that has been slated for redevelopment.   

 

The Port’s reuse plan, Vision 2000, proposes developing this area for ship, rail, and truck cargo 

handling services to meet the anticipated growth in cargo demand for the San Francisco Bay area and 

northern California, and to serve as a gateway to markets in the Midwest and beyond.  The plan also 

includes public waterfront access and a marine habitat enhancement area in the Oakland Middle 

Harbor.  This study analyzes four reuse alternatives: 

 

 Maximum Marine Terminal/Maximum Rail Terminal (380 acres of new intermodal rail 

terminal, 260 acres of new marine terminals, 29 acres of public waterfront access, and 177 

acres of marine habitat enhancement); 

 Minimum Marine Terminal/Minimum Rail Terminal (190 acres of new intermodal rail 

terminal, 100 acres of new marine terminals, 14 acres of public waterfront access, and 71 acres 

of marine habitat enhancement); 

 Maximum Marine Terminal/Minimum Rail Terminal (190 acres of new intermodal rail 

terminal, 290 acres of new marine terminals, 39 acres of public waterfront access, and 200 

acres of marine habitat enhancement); 

 Reduced Harbor Fill (Preferred Alternative) (320 acres of intermodal rail terminal, 275 acres of 

marine terminal, 31 acres of public waterfront access, and 196 acres of marine habitat 

enhancement).  [note: none of these adds up to 528 acres, so it is likely some acres are either 

cross-developed or otherwise double-counted] 

 

The two Navy Action Alternatives have been included as part of Navy compliance with the National 

Environmental Policy Act (NEPA), but they do not include Port reuse.   
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2.  Study Methods 

a.  Traffic and Circulation Methodology 

The region of influence for this EIS/EIR included regional freeways in the East Bay from the 

Alameda/Contra Costa county line to Oakland’s southern city limits, local access routes within a 2-

mile radius of the project site, and roadway/railroad at-grade crossings from Cutting Blvd. in 

Richmond to 37th Ave. in Oakland.  This area was selected as the limits of roads and rail crossings 

likely to be affected by the Port Vision 2000 redevelopment project. 

 

Traffic conditions were evaluated for a typical day after the Vision 2000 project is completed.  Worst-

case traffic conditions were evaluated for periods of a typical day when on-street traffic volumes are 

expected to be highest: rush hours (6-9am and 3-6pm) for commuters and 8am-5pm for trucks.  Trip 

generation rates were developed separately for automobiles and trucks.  Automobile traffic trip 

generation for Port employees was based on existing traffic, and trip generation for the public 

waterfront access and marine habitat enhancement areas were based on published trip generation rates 

for these land types.26 

 

Truck trip generation was developed from data provided by the Port’s maritime and railroad operations 

consultants, Jordan Woodman Dobson, who based their calculations in turn on previous traffic counts 

by Wiltec from 1996.27  To determine the relative number of passenger cars and trucks near the project 

site, Wiltec conducted 24-hour vehicle classification counts at two locations, Middle Harbor Road 

south of 3rd Street and on the 7th Street extension.  Truck counts rose from 5:00am steadily until 

peaking at 11:00am, then remained consistently high until 4:00pm, when they began to decline.  Peak 

volume on Middle Harbor Road was approximately 550 trucks per hour.  Peak volume on 7th Street 

was approximately 475 trucks per hour.28  During morning (7-8am) and afternoon (4-5pm) rush hours, 

truck traffic comprised between 28% and 49% of total traffic.29  Daily truck traffic movements were 

developed for peak operating conditions from the number of containers that would be handled by the 

marine terminals and railyards and how many truck trips each container generates.   

 

                                                 
26  San Diego Association of Governments 1991 and Institute of Transportation Engineers 1991. 
27  Wiltec, 1996.  “Traffic turning movement data and 24-hour vehicle classification counts.”  Conducted on June 6, 1996.  Whether 
traffic was counted by a person or by a counter was not specified. 
28  Graphic representations of truck volumes per hour are provided in Figures J.1-1 and J.1-2 in the Vision 2000 EIS/EIR, Volume II. 
29  FISCO/Vision 2000 EIS/EIR, p. 3-88. 
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The tables below show 1997 weekday truck trips for the existing Port configuration, then 2010 

estimates for the four project alternatives as well as a “no development” option. 

 
Table 4 - Weekday Truck Trips – Over-the-Road  

Project Alternative Port Zone/ 
Terminal Existing 

(1997) 
No Project 
(2010) 

Max. 
Marine/Max. 
Rail (2010) 

Min. 
Marine/Min. 
Rail (2010) 

Max. 
Marine/Min. 
Rail (2010) 

Reduced 
Harbor Fill 
(2010) 

New Harbor 0 0 5,076 2,409 5,440 5,294 
Middle Harbor 2,153 3,545 2,571 3,172 2,470 2,508 
7th Street Harbor 2,561 4,217 3,059 3,773 2,939 2,983 
Outer Harbor 2,949 4,855 3,521 4,874 3,383 3,434 
Total 7,663 12,617 14,227 14,228 14,232 14,219
 
Table 5 - Weekday Truck Trips – To and From Rail 

Project Alternative Port Zone/ 
Terminal Existing 

(1997) 
No Project 
(2010) 

Max. 
Marine/Max. 
Rail (2010) 

Min. 
Marine/Min. 
Rail (2010) 

Max. 
Marine/Min. 
Rail (2010) 

Reduced 
Harbor Fill 
(2010) 

New Harbor 0 0 2,638 489 3,198 2,975 
Middle Harbor 620 215 1,336 645 1,452 1,409 
7th Street Harbor 737 256 1,590 767 1,728 1,677 
Outer Harbor 849 294 1,830 991 1,989 1,930 
Total 2,206 765 7,395 2,891 8,368 7,992
 
Table 6 - Weekday Truck Trips – Total 

Project Alternative Port Zone/ 
Terminal Existing 

(1997) 
No Project 
(2010) 

Max. 
Marine/Max. 
Rail (2010) 

Min. 
Marine/Min. 
Rail (2010) 

Max. 
Marine/Min. 
Rail (2010) 

Reduced 
Harbor Fill 
(2010) 

New Harbor 0 0 7,714 2,898 8,638 8,269 
Middle Harbor 2,773 3,760 3,908 3,817 3,923 3,917 
7th Street Harbor 3,299 4,473 4,648 4,540 4,666 4,660 
Outer Harbor 3,798 5,149 5,351 5,865 5,372 5,365 
Total 9,869 13,382 21,622 17,119 22,600 22,210
[source: p. J.4-3, data provided by JWD] 
 
Port container throughput volume for 2010 was estimated based on container shipping growth 

projections from the San Francisco Bay Area Seaport Plan, prepared by Multitrans Corporation in 

1994.  Throughput is expected to grow by 5.1% annually from 1995 levels to 2000, then by 5% 

annually to 2005, then by 4% annually to 2010.  In addition, the Port of Oakland Joint Intermodal 

Terminal Operational Analysis Report of 1995 indicates that roughly 20% of total Port throughput 

went by rail to destinations outside the Bay area, and the remaining 80% by over-the-road truck to 

local destinations.  Of course, this percentage may vary over the next decade as the Port of Oakland 

expands to serve more areas. 
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Table 7 - Weekday Truck Trips – Assumed 2010 Projection 

Marine Terminals Rail Intermodal Terminals 
To / From Rail To / From Marine Other (domestic & 

trailers 

Alternative 
Total 

Number Percent 

Other 
(over-
the-

road) 

Total 

Number Percent Number Percent

Existing 9,869 2,206 22.4% 7,663 2,987 2,206 74% 781 26%
No Project 13,382 765 5.7% 16,617 5,209 756 15% 4,444 85%
Maximum Marine/ 
Maximum Rail 

21,622 7,395 34.2% 14,227 11,985 7,395 62% 4,590 38%

Minimum Marine/ 
Minimum Rail 

17,119 2,891 16.9% 14,228 7,482 2,891 39% 4,590 61%

Maximum Marine/ 
Minimum Rail 

22,600 8,368 37.0% 14,232 12,958 8,368 65% 4,590 35%

Reduced Harbor 
Fill 

22,210 7,992 36.0% 14,219 12,582 7,992 64% 4,590 36%

[source: p. J.4-5] 
 
The table above shows that under any of the four Vision 2000 Port redevelopment plans, the number of 

average weekday truck trips will be well above the projected amount of 13,382 (assuming no Port 

redevelopment) and could reach as high as 22,600.  Additional traffic factors were considered, such as 

employee commutes, pass-by car traffic on freeways, pass-through rail traffic, delays at 

railroad/highway grade crossings, and future ship calls into the Port.  A more detailed explanation of 

the traffic calculation methodology can be found in Appendix J.2 of the FISCO/Vision 2000 EIR. 

 

In addition to mobile pollution sources like truck traffic, there are numerous stationary pollution 

sources on the FISCO site.  Average daily emissions from stationary sources at FISCO in 1995 were 

estimated to be 0.2 tons/year of organic compounds, 10 tons/year of nitrogen oxides, 2 tons/year of 

CO, and no PM10 emissions (BAAQMD 1995). 

 
b.  Air Quality Modeling Procedures 

The study uses two types of air quality modeling procedures used to quantify potential air quality 

impacts: dispersion modeling analyses to evaluate potential CO concentrations, and emissions 

estimates to evaluate the significance of other pollutant emissions. 

 

The CALINE4 gaussian dispersion model for CO estimates was developed by the California 

Department of Transportation to evaluate ambient air quality near freeways.  It estimates pollutant 

concentrations being carried downwind in a plume, so it calculates pollutant concentrations at 

particular downwind locations (receptors) by applying appropriate horizontal and vertical dispersion 

factor equations to the initial pollutant concentration.  When more than one emission source affects a 
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receptor, the total pollution concentration at that receptor is the sum of the individual pollution 

increments contributed by each emission.   

 

Input into CALINE4 includes vehicle emission rates from the EMFAC7F model, takes into account 

factors such as the overall age of vehicles, the ambient air temperature, the mix, speed, and operating 

modes of vehicles in the measured area, and an estimate of excess idling emissions.  Using this data, 

CALINE4 calculated CO concentrations for 26 receptor locations in the study area assuming a steady 

wind speed of 2.2mph, stable atmospheric conditions, and a mixing height limit of 50 meters.   

 

The emissions estimates for ROGs and NOx compounds (ozone precursor pollutants) associated with 

vehicle travel under the four Vision 2000 Port redevelopment plans were calculated by combining 

appropriate vehicle emission rates and travel pattern estimates for average weekday conditions. 

 

Vehicle emission rate input was taken from a modified version of the EMFAC7F model described 

above.  Trip generation for each land use category was disaggregated into trip purpose components.  

Travel time distributions were estimated for each trip purpose category.  The travel time distributions 

provided a mean travel time and a mean vehicle operating mode pattern.  The mean travel time was 

then combined with a speed distribution pattern to compute appropriate weighted average travel 

distances and emission rates for each trip purpose.  The travel distances and emission rates were then 

combined to produce estimated vehicle emissions for trips associated with each land use category for a 

particular reuse alternative.  Similar emission rates were calculated for locomotives and ships. 

 

Table 8 below summarizes estimated emission for five pollutants in 2010 for the four reuse alternatives 

in comparison to conditions in 2010 under the No Action Alternative where FISCO is under a 50-year 

lease to the Port. 
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Table 8 - Summary of Mobile Source Air Pollutant Emissions – 2010 (tons/year) 
Parameter No Action 

Alternative 
Max Marine/ 

Max Rail 
Alternative 

Min Marine/ 
Min Rail 

Alternative 

Max Marine/ 
Min Rail 

Alternative 

Reduced 
Harbor Fill 
Alternative 

Annual ROG Emissions 
Autos 11.00 12.9 12.4 13.6 13.1 

Trucks 171.9 197.3 191.8 198.6 198.0 
Amtrak 2.7 2.7 2.7 2.7 2.7 

Freight Trains 5.0 6.7 5.6 6.8 6.8 
Cargo Ships 42.0 65.7 52.9 68.1 67.1 

Total 232.7 285.3 265.5 289.9 287.8 
Annual NOx Emissions 

Autos 21.6 25.3 24.4 26.7 25.7 
Trucks 1041.3 1176.8 1156.4 1181.6 1179.2 

Amtrak 137.6 137.6 137.6 137.6 137.6 
Freight Trains 111.8 149.9 124.3 153.9 153.9 

Cargo Ships 1027.8 1607.1 1293.6 1666.2 1640.5 
Total 2340.2 3096.7 2736.3 3166.1 3136.9 

Annual CO Emissions 
Autos 155.9 182.2 175.7 192.2 185.3 

Trucks 769.2 885.7 859.4 891.8 889.0 
Amtrak 14.7 14.7 14.7 14.7 14.7 

Freight Trains 16.2 21.6 18.0 22.2 22.2 
Cargo Ships 142.3 223.8 180.3 232.2 228.5 

Total 1098.2 1328.1 1248.1 1353.1 1339.7 
Annual SOx Emissions 

Autos 1.2 1.4 1.4 1.5 1.5 
Trucks 62.5 70.5 69.4 70.8 70.7 

Amtrak 2.2 2.2 2.2 2.2 2.2 
Freight Trains 9.5 12.9 10.4 13.3 13.3 

Cargo Ships 303.4 472.4 380.8 491.2 484.5 
Total 378.7 559.4 464.1 579.0 572.1 

Annual PM 10 Emissions 
Autos 127.6 149.2 143.8 157.3 151.7 

Trucks 441.8 498.7 490.4 500.7 499.7 
Amtrak 3.3 3.3 3.3 3.3 3.3 

Freight Trains 2.7 3.6 3.0 3.7 3.7 
Cargo Ships 66.5 103.8 83.6 107.8 106.2 

Total 641.8 758.6 724.1 772.8 764.5 
[source: p. 5-61] 

 
3.  Main Finding 

Redevelopment of this facility for commercial use under all four of the Vision 2000 Reuse Alternatives 

was found to have some significant and unmitigable environmental effects (highlighted below in 

Table 9), particularly with regard to transportation-related air pollutant emissions.  Automobile, truck, 

rail, and ship traffic-related ozone precursor emissions (i.e., reactive organic compounds), nitrogen 

oxides, particulates, and sulfur oxides will all increase well above the BAAQMD threshold of 15 tons 

per year.  Air quality will also be affected by particulate emissions from demolition and construction 

activities, but Port implementation of dust control measures would mitigate this impact to a not 
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significant level.  However, no mitigation measures were identified for transportation-related air 

pollutant emissions below the BAAQMD threshold level. 

 

The California Environmental Quality Act (CEQA) Guidelines define “significant effect on the 

environment” as: “a substantial, or potentially substantial, adverse change in any of the physical 

conditions within the area affected by the project including land, air, water, minerals, flora, fauna, 

ambient noise, and objects of historic or aesthetic significance.”30  The Guidelines define “mitigation” 

as: 

(a) Avoiding the impact altogether by not taking a certain action or parts of an action. 

(b) Minimizing impacts by limiting the degree or magnitude of the action and its implementation. 

(c) Rectifying the impact by repairing, rehabilitating, or restoring the impacted environment. 

(d) Reducing or eliminating the impact over time by preservation and maintenance operations during 

the life of the action. 

(e) Compensating for the impact by replacing or providing substitute resources or environments.31 

                                                 
30 “Thresholds of Significance: Criteria for Defining Environmental Significance: CEQA Technical Advice Series (Elib-
1627).”  Governor’s Office of Planning and Research, September 1994, p.6. 
31 CEQA Guidelines, Article 20, Definitions, Section 15370.  http://ceres.ca.gov/topic/env_law/ceqa/guidelines/art20.html 
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Table 9 - Summary of Impacts and Significance 
 Navy Actions Vision 2000 Reuse Alternatives 

Impact Issues No Action 
Alternative 

Navy 
Disposal 

Max 
Marine/Max 

Rail 
Alternative 

Min 
Marine/Min 

Rail 
Alternative 

Max 
Marine/Min 

Rail 
Alternative 

Reduced 
Harbor Fill 
Alternative 

Land Use ◔ ○ ◑ ◔ ◑ ◑ 
Socioeconomics ○ ○ ○ ○ ○ ○ 
Public Services ◔ ○ ◑ ◔ ◔ ◑ 
Cultural Resources ◑ ◑ ◑ ◑ ◑ ◑ 
Visual Resources ◔ ○ ◑ ◔ ◑ ◑ 
Biological Resources ◔ ○ ◑ ◑ ◑ ◑ 
Water Resources ◔ ○ ◑ ◑ ◑ ◑ 
Geology and Soils ◔ ○ ◑ ◑ ◑ ◑ 
Traffic and Circulation ◔ ○ ◑ ◑ ◑ ◑ 
Air Quality ◑ ○ ● ● ● ● 
Noise ◔ ○ ◔ ◔ ◔ ◔ 
Utilities ◔ ○ ◔ ◔ ◔ ◔ 
Hazardous Materials 
and Waste ○ ○ ◑ ◑ ◑ ◑ 
Growth-Inducing 
Impacts ◔ ○ ◔ ◔ ◔ ◔ 
Cumulative Land Use ○ ○ ○ ○ ○ ○ 
Cumulative 
Socioeconomics ◔ ○ ◔ ◔ ◔ ◔ 
Cumulative Public 
Services ◔ ○ ◔ ◔ ◔ ◔ 
Cumulative Cultural 
Resources ◑ ○ ◑ ◑ ◑ ◑ 
Cumulative Visual 
Resources ◔ ○ ◔ ◔ ◔ ◔ 
Cumulative Biological 
Resources ◔ ○ ◔ ◔ ◔ ◔ 
Cumulative Water 
Resources ◑ ○ ◑ ◑ ◑ ◑ 
Cumulative Geology 
and Soils ◔ ○ ◔ ◔ ◔ ◔ 
Cumulative Traffic and 
Circulation ● ○ ● ● ● ● 
Cumulative Air Quality ● ○ ● ● ● ● 
Cumulative Noise ● ○ ● ● ● ● 
Cumulative Utilities ◑ ○ ◑ ◑ ◑ ◑ 
Cumulative Hazardous 
Materials and Waste 

 ○ ◑ ◑ ◑ ◑ 
Environmental Justice ○ ○ ○ ○ ○ ○ 
Level of Impact: ● = significant and not mitigable, ◑ = significant and mitigable, ◔ = not significant, ○ = none 
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[source: p. ES-12] 
 
4.  Cumulative Findings 

Port redevelopment of FISCO, as well as reuse of the Oakland Army Base, the Naval Air Station and 

FISC Annex in Alameda, and other development in the surrounding region will result in the 

cumulative impacts addressed above.   

 

The analysis of cumulative traffic impacts was based on the Alameda County Congestion Management 

Agency’s model of estimated land use by 2010 (developed by ABAG, the Association of Bay Area 

Governments).  This study identifies significant and unmitigable air quality impacts due to peak traffic 

on highways in the West Oakland area even without implementation of any of the Vision 2000 Port 

redevelopment alternatives.  In addition, military base reuse projects in the Bay area would likely 

exceed the ABAG land use forecasts for 2010.  The potential traffic impacts caused by these projects 

exacerbate the traffic impacts caused by Vision 2000 Port redevelopment.  This EIS/EIR states that it 

is not feasible to mitigate these impacts to not significant levels (e.g., by adding new freeway lanes). 

 

FISCO redevelopment plus other major developments in the region will likely result in a cumulative 

increase in automobile, truck, rail, and ship traffic-related ozone precursor emissions (i.e., reactive 

organic compounds), nitrogen oxides, particulates, and sulfur oxides.   

 

5.  Recommendations From the Study 

As stated previously, this EIS/EIR identified no feasible mitigation measures for this air quality 

impact.  However, NEPA and CEQA require that the environmental impacts be measured against the 

short- and long-term environmental gains of the Port Redevelopment Project.  Short-term gains would 

be achieved through increased public access to open space, accompanying recreational opportunities, 

and enhancement of marine habitat along the Oakland Middle Harbor that were previously restricted 

due to Navy use.  Long-term gains include maintaining public access and open space along the San 

Francisco Bay shoreline, and protecting biological resources in the area. 
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B.  Berths 55-58 EIR   
 
Berths 55-58 Project - Draft Environmental Impact Report.  December 1998.  Prepared by the 
Port of Oakland and URS Greiner Woodward Clyde. 
 
1.  Context 

Figure 3 – Berths 55-58 Site 

 
[source: Figure 2-2, p. 2-2] 
 
In 1997, a group known as the West Oakland Neighbors (WON) sued the Port, citing inadequacy of 

the FISCO/Vision 2000 EIS/EIR.  The lawsuit went to district court and WON settled with the Port, 

the terms being enclosed in a Consent Decree, including the following: 

 

 The EIR for the Berths 55-58 Project will contain a detailed analysis of mitigation measures for 

all potentially significant air quality impacts, especially those resulting from automobile and 

truck traffic; 
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 The Port shall adopt all “feasible” mitigation measures that “substantially lessen or avoid 

significant adverse environmental impacts due to air quality and traffic increases, including 

providing reasons why any mitigation measure is deemed infeasible; 

 The Port will confer with air quality consultants selected by WON to review mitigation 

measures; 32  

 The Port will enter into good faith negotiations with the City of Oakland to develop truck 

routes that will avoid or minimize impacts to West Oakland residential neighborhoods and to 

provide an appropriate share of funding to enforce these routes, with the understanding that the 

Port cannot guarantee that new truck routes will be enforced; and 

 The Port will provide $25,000 and in-kind services to help complete an analysis of the potential 

for use of liquefied natural gas (LNG) in trucks at California ports.33 

 

As a result, the Port reassessed air quality impacts pursuant to redevelopment, and issued two more 

EIRs, this time including a feasibility assessment of proposed mitigation measures.  The Berths 55-58 

Project examines environmental impacts from construction of two new marine terminals along the 

Oakland Inner Harbor.  The Joint Intermodal Terminal Project (summarized below) examines 

environmental impacts from construction of a railyard designed to handle containerized freight. 

 

2.  Study Methods 

a.  Traffic Impacts 

The Berths 55-58 EIR relies on the traffic impact study from the FISCO/Vision 2000 EIS/EIR to assess 

rail, transit, and non-motorized traffic.  The impact of Port-related truck and car traffic on local streets 

and Bay area freeways was modeled for the year 2010 based on the Alameda County Congestion 

Management Agency (CMA) transportation model, also the basis for the FISCO/Vision 2000 EIS/EIR.  

This study takes new information into account regarding Port throughput, but it does not change the 

projected truck impacts on West Oakland.  The Port would generate approximately 14,000 truck trips 

per day by 2010 if the Berths 55-58 Project were built.34 

 

                                                 
32  West Oakland Neighbors, an unincorporated association; Willie Keyes, Karin MacDonald, Plaintiffs v. U.S. Department 
of Transportation; Secretary of the U.S. Department of Transportation; Federal Highway Administration; Administrator of 
the Federal Highway Administration; Regional Administrator, Region IX of the Federal Highway Administration; U.S. 
Department of the Navy; Secretary of the U.S. Department of the Navy; Port of Oakland; Port of Oakland Commissioners 
and Director; and Does 1 through 10, Defendants.  No. C 97-3627 SI  Consent Decree, p. 6. 
33  Ibid., p. 9. 
34  Berths 55-58 EIR, page 3.2-17.  This does not take into account JIT development. 
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URS Grenier Woodward Clyde conducted 1997 vehicle classification counts at three locations near the 

project site:  

 Maritime Street south of Burma Road 

 7th Street Extension 

 Middle Harbor Road south of 3rd Street 

These locations show traffic conditions at the northern, central, and southern areas of the Port, 

respectively, and are representative of the study area intersections.  A summary of vehicle counts 

during peak hours is shown in the table below.  However, peak truck traffic occurred between 11:00am 

and noon. 

 
Table 10 - Peak Hour Vehicle Classification Counts - 1997 

AM Peak-Hour Traffic (7:00-8:00) PM Peak-Hour Traffic (4:00-5:00) Location 
Trucks Total % Trucks Trucks Total % Trucks 

Maritime Street south 
of Burma Road 

163 1,160 14 262 1,1119 23 

7th Street Extension 202 569 36 365 740 49 
Middle Harbor Road 
south of 3rd Street 

306 1,079 28 412 1,013 41 

[source: p. 3.2-11, from Dowling Associates, Inc. 1997, and Wiltec 1996, 1997] 
 
In addition, the City has developed a truck routing plan for West Oakland (see Figure 4).  The 

distribution of truck traffic from the marine terminals and railyards was derived from a 1993 truck 

survey conducted by the Port and is shown in Table 11 below. 

 
Table 11 - Truck Traffic from Marine Terminals and Intermodal Yards - 1993 

Route Percentage of Over-The-Road Truck Traffic 
SR 24 2% 
I-80 East 20% 
I-80 West 9% 
I-238 20% 
I-580 East 0% (trucks prohibited on 580 east of Grand Ave.) 
I-880 32% 
Local Streets 17% 
[source: p. 3.2-12, from Port of Oakland, 1993 Truck Survey – Marine Terminals and Intermodal Yards]  
 
 
 
 
 
 
 



 27

Figure 4 – Truck Routes in West Oakland, Berths 55-58 EIR 

 
[source: p. 3.2-5, Figure 3.2-1] 
 

b.  Air Quality Impacts 

Air quality impacts from the project were evaluated in the Berths 55-58 EIR based on CEQA guidance.  

Except for CO, impacts were evaluated based on the quantity (in weight) of emissions of principal 

pollutants: NOx, SO2, ROGs, and PM10.  Emission-related construction activities include excavation, 

dredging, wharf construction, yard construction, etc, and will produce both engine exhaust emissions 

and fugitive dust.  Emission-related operational sources include cargo vessels, trucks, tugs, cranes, and 

trains, and produce exhaust. 

 

Exhaust emissions from construction equipment were estimated using emission factor and methods 

suggested by the South Coast Air Quality Management District in its CEQA guidelines (construction 

emission factors are not available in BAAQMD CEQA guidelines).  Fugitive dust emissions during 

construction were estimated based on the surface area disturbed, expected duration of activity in a 

given area, and an EPA emission factor.  This emission factor accounts for fugitive dust emissions 

from land clearing, ground excavation, cut and fill operations, vehicle travel over construction areas, 
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and wind erosion of exposed area.35  As recommended by the BAAQMD in its CEQA guidelines, it 

was assumed that 64% of fugitive particulate matter is PM10 or smaller. 

 

Operational and maintenance emissions result from combustion of fuels for handling and transporting 

cargo.  Emissions from vessels were estimated using emission factors and activity information derived 

from several reports.36  Emission estimates from the operation of cargo-handling equipment were 

based on information provided by Port tenants, manufacturers’ data, the 1996 CARB Heavy-Duty Off-

Road Engine Emissions Standards, and several reports.37  Emissions from tenant employee vehicles 

construction worker vehicles, and trucks used for construction as well as trucks transporting cargo 

were based on CARB emission factors from the EMFAC7G computer model (maintained by CARB to 

estimate on-road motor vehicle emissions) and estimated number of trips per day, trip lengths and 

vehicle speeds.  Assumptions used in this model include the following: 

 

 Local trucks are assumed to travel 25% of the time at 60 mph and 75% of the time at 25 mph; 

 Long-distance trucks are assumed to travel 25% of the time at 25 mph and 75% of the time at 

60 mph; 

 Each trip includes 15 minutes of idling time.38 

 

A detailed breakdown of the calculations and emissions for transport trucks can be found in Appendix 

C1 of the Berths 55-58 Draft EIR. 

 

c.  Mobile Field Survey of West Oakland 

On August 6 and August 28, 1998, Woodward Clyde performed a mobile field survey of air pollution 

sources in the West Oakland area per the Consent Decree.  Woodward Clyde drove through 

neighborhoods in the vicinity of the Port and observed industrial and commercial facilities that might 

emit air pollutants and thus potentially provide opportunities for mitigation measures.  (This survey 

was subsequent to one performed earlier by Parsons Engineering-Science.)  This survey was limited to 

emission sources not owned or operated by the Port and located off Port property.  The observation 

                                                 
35  EPA, 1995 Compilation of Air Pollutant Emission Factors, Volume 1: Stationary and Area Sources.  5th Ed., AP-42. 
36  Acurex, 1996, Marine Vessels Emission Inventory and Control Strategies.  Final Report FR-119-96.  Prepared for the SCAQMD; 
Booz-Allen & Hamilton, Inc., 1992, Support Document for the Control of Emissions from Marine Vessels entitled Inventory of Air 
Pollutant Emissions from Marine Vessels, and revisions. Prepared for CARB, Sacramento; TRC Environmental Consultants, 1989, Ship 
Emissions Control Study for the Ports of Long Beach and Los Angeles, Volumes I and II; EPA, 1991, Nonroad Engine and Vehicle 
Emissions Study;  EPA, 1995 ibid. 
37  Booz-Allen & Hamilton, Inc., 1992, ibid; EPA, 1991 ibid; EPA, 1995 ibid. 
38 Berths 55-58 Project EIR, Vol. II, pp. C1-16, C1-18. 
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area included the area west of Market Street, south of 32nd Street, and east and north of the Oakland 

Army Base, the U.S. Naval Supply Center, and the Port of Oakland.  In addition, the commercial area 

northeast of the Oakland Inner Harbor Channel bounded by the UP Intermodal Yard, I-880, and Oak 

Street was also included. 

 

This area contains two categories of potential emission reductions: 1) retrofits or process changes at 

industrial stationary sources, and 2) vehicle fleet conversions to cleaner burning engines or cleaner 

fuels (e.g., diesel engine retrofits, CNG, battery technologies).  Based on this mobile field survey, 

opportunities for obtaining emission offsets from stationary sources were generally determined not to 

be feasible except for Red Star Yeast & Products, and Precision Cast Products.  Emission reductions 

from mobile sources appeared to be more promising. 

 

Of all the 46 stationary sources identified by Woodward Clyde, nine were ranked as Priority 1, 

meaning that they offer the best potential for emission reductions due to relative size and/or number of 

emission sources.  Of these, seven held a current BAAQMD Permit to Operate. 

1. EBMUD Maintenance Facility (1199 21st Street) 

2. California Cereal Products (1267 14th Street) 

3. Walker’s Concrete (2400 Peralta Street) 

4. Red Star Yeast & Products (Universal Foods) (1384 5th Street) 

5. Schnitzer Steel (1101 Embarcadero West) 

6. Acme Galvanizing Co., Inc. (1655 17th Street) 

7. Duke Energy Oakland LLC (50 MLK Way) 

 

3.  Main Finding 

Hoteling vessels, tugboat engines, cargo-handling equipment, trucks, trains, and employee vehicles 

associated with the project would result in significant emissions of ROGs, NOx, and PM10.    CO 

would not be significantly increased.  However, the Port determined that basic, enhanced, and feasible 

optional fugitive emissions control measures recommended by the BAAQMD could mitigate the air 

quality impacts of the project to a less than significant level.  Of the $670 million dedicated for Port 

capital improvement, $7.5 million is allocated to air quality impact mitigation,39 and according to this 

                                                 
39  Berths 55-58 Project EIR, Vol. II, p. C2-1. 
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study, allocation of any additional money to environmental mitigation would render the Vision 2000 

Program financially infeasible. 

 

The Consent Decree listed seven tasks for the Port to perform: 

1. Air Quality Mitigation Measures Definitions 

2. Port Document and Operations Review 

3. Mitigation Measures Research 

4. Field Analysis of Potential Emission Sources in West Oakland (methodology described above) 

5. Feasibility Evaluation 

6. Mitigation Measure Implementation Cost 

7. Comprehensive Mitigation Strategy 

 

Mitigation measures were developed by first examining the types of emission sources that are related 

to Port activities or in non-Port activities/facilities in the vicinity of the Port.  The table below contains 

the inventory that was used for the mitigation measure evaluation. 

 

Table 12 - Total Port-Related Emissions - 2010 

Baseline Plus All Projects Emissions (tons per year) 
Source 
Category 

Source CO ROGs NOx SO2 PM 

Vehicles – Employee 261 17 18 3 1
Vehicles – Operations 21 1 1 0 0
Cargo Operations 384 126 1,221 40 71
Transport Trucks 1,037 102 1,028 30 38
Train Operations – Line Haul 90 30 533 53 19

Mobile 

Train Operations – Switching 9 5 50 4 1
Tugs 8 5 44 3 4
Ships – Hoteling 32 43 252 165 19
Ships – Manuvering 65 21 738 495 66

Marine 

Ships – Cruising 180 57 2,099 1,332 201
Totals 2,086 406 5,983 2,125 420

[source: p. C2-13] 
 

There is a range of measures that are either feasible or potentially feasible to mitigate air quality 

impacts of operating Port-related facilities, grouped by emission source.  A number of them were 

applicable to transport trucks: 
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 Install new engines 

 Combustion optimization 

 HDD exhaust after treatment 

 Fuel modification to CNG or LNG 

 HDDV system electrification 

 Alternate fuel trucks to head of queue 

 Minimize truck idling 

 Triple trailers 

 Synchronize traffic lights 

 Limit truck speeds 

 Configure parking to minimize traffic 

 24-hour truck parking 

 Subsidies for truck repair 

 Roadside truck inspections 

 Reroute truck routes in West Oakland 

 Truck driver training 

 Fines for non-compliance with emission 

regulations 

 

However, of these mitigation measures identified, the EIR found that not all of them are feasible.  For 

example, letting alternate fuel trucks move to the head of the queue forces the higher-emitting trucks to 

idle longer, possibly even increasing emissions.  The use of triple trailers is illegal in California.  

Limiting truck speeds would decrease fugitive dust but would increase exhaust emissions.  In addition, 

the Port is not the appropriate entity to reroute truck routes or to set and enforce emission standards 

(this is left to local Oakland law enforcement).  

 

According to the EIR, other mitigation measures are potentially feasible, depending upon other factors.  

For example, fuel modification to CNG or LNG is feasible only if a CNG/LNG fueling station were 

installed at the Port.  As mentioned above, the Port is not the appropriate entity to conduct truck 

inspections.  However, the Port could work with CARB to set up a roadside truck inspection and 

testing facility near Port property. 

 
 
4.  Recommendations 

In order to reduce diesel exhaust emissions in the West Oakland area, the Berths 55-58 EIR 

recommends adoption of the following mitigation package, outlined in Table 13 below. 
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Table 13 - Proposed Mitigation Package 
Measure Capital Cost Other 

Funding 
Sources* 

Emission Reduction Potential  
(tons per year) 

 % Budget $000  ROGs PM10 NOx 
Subsidize retrofit/repower diesel 
truck engines 

20% 1,485 Yes 11 6 28 

Subsidize retrofit/repower cargo 
handling equipment 

65% 4,900 Yes 49 31 397 

Subsidize retrofit/repower one 
diesel tug as pilot program 

6.7% 500 Yes 6 3 0 

Subsidize retrofit/repower AC 
Transit buses 

7.1% 535 Yes <1 <1 4.6 

Encourage retrofit of switch 
engines 

<1% 10 Yes <1 <1 12.4 

Design/operational measures 
(e.g., subsidized parking, 
synchronized traffic signals, 
driver training) 

<1% 10 (**) partial not 
quantifiable 

not 
quantifiable 

Not 
quantifiable 

Study Red Star Yeast ROG 
control 

<1% 25 No 45 
(estimated)  

not 
quantifiable 

Not 
quantifiable 

Study and implement ROG 
control at Precision Cast 

<1% 30 No 6 
(estimated) 

not 
quantifiable 

Not 
quantifiable 

Study heavy duty truck test 
station 

<1% 5 Yes not 
quantifiable 

not 
quantifiable 

Not 
quantifiable 

Totals 100% 7,500  66 40 442 
* depending upon the mitigation measure, possible additional funding sources may include BAAQMD, U.S. EPA, 
California Energy Commission, and the Metropolitan Transportation Commission. 
** operating costs will be in the range of $45K-$50K per year 
[source: p. C2-33, p. C2-11-12] 
 
Further information about additional funds for implementation of mitigation measures can be found in 

Appendix C-2, and more detailed evaluation of each of these mitigation measures can be found in 

Attachment 1 to Appendix C-2 of Volume II of the Berths 55-58 EIR. 
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C.  Joint Intermodal Terminal EIR 
Joint Intermodal Terminal Project – Draft Environmental Impact Report.  1999.  Prepared by 
GAIA Consulting, Inc. for the Port of Oakland, March 1999. 
 

1.  Context 

Separate from the Berths 55-58 Draft EIR summarized above, the Port also commissioned an EIR to 

study the impacts (and mitigation measures) of a Joint Intermodal Terminal on Port property, “tiering” 

off the FISCO/Vision 2000 EIS/EIR.40  This project would facilitate transfer of containers between 

ship and rail.  This EIR was prepared by GAIA Consulting, Inc.; Dowling Associates; Geier & Geier 

Consulting; H&H Ecoprises; and SAIC. 

 
Figure 5 – JIT Project Area 

 
[source: JIT EIR, Figure 2.2-2] 

 

2.  Study Methods 

The methodology for the JIT EIR is virtually the same as the Berths 55-58 EIR in that no new traffic 

counts were performed.  Construction-related emissions from the JIT Project would consist of engine 
                                                 
40 For more information on the CEQA tiering concept, refer to the JIT EIR, p. 1-10. 
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exhaust and particulate dust emissions associated with earth-moving activities and vehicle traffic.  

Pollutant emissions from terminal operations would result from cargo-handling operations, trucks and 

trains transporting cargo to and from the terminal, and employee vehicles. 

 

3.  Main Finding 

The JIT EIR found that, although truck traffic will increase as a result of operations at the JIT, the 

effects of this traffic at intersections in West Oakland would be less than significant.   

 

With regard to air quality findings, the Berths 55-58 EIR contained the analysis of mitigation measures 

for significant air quality impacts associated with the entire FISCO/Vision 2000 Program (Berths 55-

58 and JIT together).  The JIT EIR takes into account a new study updating projected cargo 

throughput41 in determining the most current estimate of truck, train, and vessel traffic resulting from 

Port development and activity.  The table below shows the JIT’s share of increased truck traffic at the 

Port. 

 

Table 14 - Projected Changes in Railyard Truck Traffic 
 1996 2003 2010 
No Project (No JIT) 1,938 4,192 6,234 
With JIT  6,118 9,472 
Total Intermodal Increase  1,926 3,238 
Containers transported by rail (intermodally) 10% 25% 32% 
Containers transported by truck (over-the-road) 90% 75% 68% 
[source: p. 3.2-24, p. 3.2-29] 
 

For purposes of the JIT EIR, air quality impacts have been divided into the near-Port area (the area 

within West Grand Avenue to the north, MLK Way to the east, and the Harbor waters to the south and 

west), and the SF Bay Area Air Basin (the nine Bay Area counties and the area over the Pacific Ocean 

extending three miles west of the Golden Gate).  This latter area is the BAAQMD’s area of 

jurisdiction. 

 

 

 

 

                                                 
41 Jordan Woodman Dobson.  1999.  “Container Movement Growth Scenario Vision 2000 Developments Through 2010”  
January 1999. 
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Table 15 - Estimated Operational Emission Increases by Year 

Emissions (lbs/peak day)42 Source Category/Type 
ROG CO NOx SO2 PM10 

Container Transport Trucks 5.8 43.0 37.6 0.8 2.2
Line-Haul Locomotives 6.7 17.0 170.4 10.2 4.2
Other Sources 9.5 89.0 51.1 2.2 2.6

2000 Total 22.0 149.9 259.1 13.2 9.0

Container Transport Trucks 14.8 130.5 101.6 2.4 7.6
Line-Haul Locomotives 20.6 52.8 449.2 31.4 13.1
Other Sources 22.8 169.3 150.9 6.4 7.7

2003 Total 58.2 352.6 701.7 40.2 28.4

Container Transport Trucks 20.1 215.2 145.0 4.1 12.9
Line-Haul Locomotives 29.5 88.7 527.7 52.9 18.5
Other Sources 31.5 150.2 263.2 10.8 13.4

2010 Total 81.1 454.8 935.9 67.8 44.8

Significance Criteria 80 NA 80 150 80
[source: summarized from pp. 3.3-31 to 3.3-33] 
 

The JIT Project will result in emissions above standard of ROG by 2010 and of NOx in all years, and 

an increase in PM 10 emissions.   

 

4.  Recommendations 

The mitigation package described in the Berths 55-58 Draft EIR and summarized above is also 

recommended for the JIT Project.  These measures are anticipated to reduce the Vision 2000 Program 

emissions of regional and local pollutants by about 53 tons per year of ROG, 424 tons per year of NOx, 

and 34 tons per year of PM 10.  These reductions would be sufficient to reduce JIT Project-related 

emissions to less than significant if applied solely to the JIT Project.  However, if other Vision 2000 

Program projects such as the Berths 55-58 Project proceed as planned, there will not be significant 

reductions to reduce all project emissions to less than significant, and there would be significant 

residual regional and local impacts of NOx and diesel PM from JIT Project-related air emissions. 

 

 

                                                 
42 Average annual emissions estimates show the same rates of increase, and can be found on pp. 3.3-31 – 3.3-33 of the JIT 
Draft EIR. 
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D.  Risk Reduction Plan to Reduce Diesel Particulate Matter Emissions from Diesel-
Fueled Engines and Vehicles 
 
Risk Reduction Plan to Reduce Particulate Matter Emissions from Diesel-Fueled Engines and 
Vehicles.  California Air Resources Board, 2000.  Prepared by Stationary Source Division, 
Mobile Source Control Division, CARB. 
 
1.  Context 

In 1998, the California Air Resources Board (CARB) identified particulate matter from diesel-fueled 

engines as a toxic air contaminant (TAC), responsible for approximately 70% of total ambient air 

toxics risk.  The California Legislature established a two-step process to address the potential health 

effects from TACs: a risk assessment (identification) phase and a risk management (control) phase. 

 

 This plan represents CARB’s proposal for reducing diesel PM emissions across California, and is the 

first step in the risk management phase of the process.  The next step, following approval of this plan, 

will be development of specific ATCMs (Airborne Toxic Control Measures) and fuel or vehicular 

emission regulations designed to reduce diesel PM emissions.  The goal of each regulation is to reduce 

diesel PM by the maximum extent feasible.  Although most of CARB’s regulatory activities are 

expected to be focused on emission controls that can be added to or built into diesel-fueled engines, 

CARB will also fully integrate alternative “non-diesel” technologies (e.g., electrification and 

compressed natural gas (CNG)) as possible control options for reducing diesel PM emissions. 

 

2.  Study Methods 

The diesel PM emissions inventory is updated to include stationary sources, area sources, mobile 

sources, and natural (non-anthropogenic) sources. 

 

To find the annual outdoor average diesel PM concentration for 2000, CARB multiplied the 1990 

annual outdoor average diesel PM concentration of 3.0 mcg/m3 by the 2000 PM10 emissions inventory 

of 28,000 tons per year, and then divided by the 1990 PM10 emissions inventory of 46,400 tons per 

year to get 1.8 mcg/m3.  This same ratio was then applied to the estimated emissions inventories for 

2010 and 2020 to get the estimated annual outdoor average diesel PM concentrations for those years. 

 

The state Office of Environmental Health Hazard Assessment (OEHHA) determined that 3 x 10-4 

(mcg/m3)-1 is a reasonable estimate of unit risk for diesel PM exposure.  This means that a person 

exposed to a concentration of 1 mcg/m3 of diesel PM has a 300 per million chance of contracting 
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cancer in their lifetime.  For Californians exposed to an annual outdoor average diesel PM 

concentration of 1.8 mcg/m3, the risk of contracting cancer from exposure to diesel PM is 540 chances 

per million. 

 

CARB used the California Population Indoor Exposure Model to determine that 1990 indoor exposure 

diesel PM estimates were approximately two-thirds of the annual outdoor average diesel PM 

concentrations.  This same ratio was then applied to the annual outdoor average diesel PM 

concentrations for 2000, 2010, and 2020. 

 
3.  Main Finding 

 
Table 16 -  
Estimated Statewide Diesel PM Emissions Inventory – Diesel Fueled Engines and Vehicles 
 
Year/Category Engine 

Population 
Diesel PM 
(tons/year) 

(% of total 
diesel PM 
emissions) 

1990 Stationary Prime 4,600 400 0.9 
1990 Stationary Emergency Stand-By 10,200 124 0.3 
1990 Mobile On-Road 606,700 18,400 39.7 
1990 Mobile Off-Road (excluding portable equipment) 476,300 25,300 54.5 
1990 Mobile Portable 47,600 2,200 4.7 

1990 TOTAL 1,145,300 46,400 100.0 
2000 Stationary Prime 4,800 420 1.5 
2000 Stationary Emergency Stand-By 11,300 138 0.5 
2000 Mobile On-Road 687,200 7,500 26.8 
2000 Mobile Off-Road (excluding portable equipment) 498,200 18,500 66.1 
2000 Mobile Portable 49,200 1,400 5.0 

2000 TOTAL 1,250,700 28,000 100.0 
2010 Stationary Prime 4,400 360 1.6 
2010 Stationary Emergency Stand-By 12,300 143 0.6 
2010 Mobile On-Road 643,900 5,200 22.9 
2010 Mobile Off-Road (excluding portable equipment) 521,300 15,900 70.0 
2010 Mobile Portable 53,600 1,100 4.9 

2010 TOTAL 1,235,500 22,700 100.0 
2020 Stationary Prime 4,400 350 1.9 
2020 Stationary Emergency Stand-By 13,200 149 0.8 
2020 Mobile On-Road 610,200 4,900 26.0 
2020 Mobile Off-Road (excluding portable equipment) 527,800 12,800 67.9 
2020 Mobile Portable 55,200 660 3.5 

2020 TOTAL 1,210,800 18,900 100.0 
[source: pp. 12-13] 
 
The bulk of the 30% decrease in diesel PM emissions from 2000 to 2020 is due to currently-adopted 

on-road standards and fleet turnover, as new vehicles with controls replace older, more polluting 

vehicles. 
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Table 17 shows the estimated average exposure of Californians to diesel PM emissions and the 

estimated additional cancers per million that results from this exposure. 

 
Table 17 - Estimated Exposure of Californians to Diesel PM, by year 

Estimated Average Air Exposure Concentration (mcg/m3) and 
Potential Risk (excess cancers/million) 

2000 2010 2020 

 Estimated 
Average Air 

Exposure 
Concentration – 
1990 (mcg/m3) 

Conc. Risk Conc. Risk Conc. Risk 

Outdoor 
Ambient 
Estimate 

3.0 1.8 540 1.5 450 1.2 360 

Total Indoor 
Exposure 
Estimate 

2.0 1.2 360 1.0 300 0.8 240 

Total 
Exposure 
Estimate 

2.1 1.26 380 1.05 315 0.84 252 

[source: p. 15] 
 
Risk is a function of the lifetime average daily dose and the carcinogenic potency of the compound.  

The potential risks listed above were estimated using the diesel PM concentration at the point of 

maximum impact as determined using air dispersion modeling.  Actual risks from the variety of diesel 

PM emission sources that West Oakland residents face will vary due to equipment technology and 

emission rates, fuel properties, operating schedules, and weather conditions.  

 

4.  Recommendations 

The risk reduction plan specifies three steps to reduce diesel PM emissions in California: 

 

1. New regulatory standards for all new diesel-fueled engines to reduce PM emissions by 90% 

overall from current levels; 

2. New retrofit requirements for existing diesel-fueled engines where technically feasible and 

cost-effective; and  

3. New Phase 2 diesel fuel regulations to reduce the sulfur content of diesel fuels to no more than 

15 ppm. 

 

The specific measures are outlined in Table 18 below. 
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Table 18 – Mitigation Measures 
Measures Proposed Board 

Adoption Date 
Proposed 

Implementation 
Date 

Estimated PM Reduction 
(tons/year) 

 

Estimated Cost 
per Unit, $ 

On-Road Measures 2010 2020  
Supplemental test 
procedures HDV* 
certification 

2000 2005 n/a n/a to be 
determined 

Lower emission 
standards for HDV* 
engines 

2001 2007 1,600 3,500 670-1,100 

Retrofit of existing 
engines 

2002 2002-2008 1,870 280 1,900-9,500 

Solid waste 
collection vehicles 

 2002    

Other public 
HDV* fleets 

 2002    

Other public & 
private HDV* 
fleets 

 2003-2008    

Control of HDV* in-
use emissions 

2003 2005 n/a n/a 130-150 

Off-Road Measures 
Lower emission 
standards for new 
engines 

2002 2006-2008 910 3,600 1,300-1,800 

Retrofit of existing 
engines 

2002 2002-2008 6,000 1,500 5,700-23,800 

Public fleets  2002-2003    
Other off-road 
fleets 

 2006-2008    

Control of in-use 
emissions 

2003 2006-2008 n/a n/a to be 
determined 

PM standards for new 
diesel pleasure craft 
engines 

2002 2005 9 24 to be 
determined 

Federal Measures 
Locomotive retrofit   860 760 to be 

determined 
Commercial marine 
vessel retrofit 

  3,900 4,500 to be 
determined 

* HDV = heavy-duty vehicle                                   [source: p. 10] 
 
Regarding on-road engine regulation, the recommended measures for diesel-fueled on-road mobile 

vehicles address both new and existing vehicles.  The details of each of the recommended measures 

will be addressed during the actual regulation development process.  For new vehicles, the new engine 

diesel PM standards proposed by the CARB staff will reduce diesel PM emissions by at least 90 

percent from the current on-road engine standards.  For 90 percent of existing vehicles, they will be 

reduced by at least 85 percent.    
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The recommended measures to reduce diesel PM in diesel-fueled off-road mobile vehicles address 

engines permitted and/or registered by the local districts or by the State.  These measures will 

potentially be enforced by warranty registration, local operating permits, and contract requirements. 

 

Projected primary benefits of full plan implementation are reduction in diesel PM emissions and 

associated cancer risks of 75% by 2010 and 85% by 2020.  Other benefits include reduced ambient PM 

levels, increased visibility, less material damage due to surface soiling, and reduced incidence of non-

cancer health effects like bronchitis and asthma. 
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E.  West Oakland Diesel Particulate Emission Study (WODPES) 
 
West Oakland Diesel Particulate Emission Study 2001.  City of Oakland Environmental Services 
Division, September 24, 2001.  Prepared by Harding Engineering and Environmental Services. 
 
1.  Context 

This study presents the results of an assessment of particulate matter emissions from diesel-fueled 

combustion sources in West Oakland commissioned by the City of Oakland and prepared by Harding 

ESE.  For the purposes of this study, the West Oakland area is defined at the area bounded by the new 

Cypress Freeway to the west, the MacArthur Freeway to the north, the shoreline of Lake Merritt to the 

east, and the Nimitz/Cypress Freeway to the south.  

 
Figure 6 – West Oakland Study Area and Diesel PM Emission Sources 

 
[source: WODPES, Figure 1] 
 

2.  Study Methods 

Potential sources of diesel exhaust were divided into mobile and stationary sources.  Information on 

emissions from stationary sources was obtained from the BAAQMD.  Information on mobile sources 

was divided into five sub-categories: truck-related businesses, Port truck and marine traffic, 

locomotives, freeway truck traffic, and other. 
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Facility location, truck activity level, and operating schedule information for 61 of the approximately 

70 truck-related businesses in West Oakland was previously developed for the City by the Community 

and Economic Development Agency (CEDA).43  16 of these businesses were almost exclusively Port-

related, so their information was not double-counted.  Estimates of daily average truck trips and marine 

ship calls, and locomotive activity were obtained from the FISCO/Port of Oakland Vision 2000 

EIS/EIR, summarized above.  Traffic counts for the four highway segments that bound and transect the 

West Oakland study area were obtained from Caltrans.44  Finally, comprehensive information on the 

hundreds of other businesses that use trucks in the area was impossible to obtain.  While it is likely that 

this source of emissions is minor compared to the others included in the study, the resulting figures 

should be treated as conservative estimates. 

 

Harding ESE obtained an ArcView GIS model of West Oakland from a previous CEDA application 

and added information layers for streets, residential populations, schools, childcare facilities, hospitals, 

etc.  They then ran the EPA-approved Industrial Source Complex Short Term (ISCST3) atmospheric 

dispersion model over this area to determine annual average diesel particulate concentrations.  The 

ISCT3 model simulates pollutant dispersion from a variety of source types, including point, volume, 

line, and area.  Inputs to the model for this study included source type and location, source-specific 

emission rates, and meteorological data from the Oakland Airport. 

 

3.  Main Finding 

Table 18 below shows that truck activity related to business at the Port of Oakland accounts for over 

half of diesel particulate pollution in the West Oakland area. 

 

                                                 
43  Data was requested via phone interviews of businesses by CEDA staff. 
44  “1998 Annual Average Daily Truck Traffic”  Caltrans, 2000. 
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Table 18 - Particulate Matter Emissions From Diesel Sources in West Oakland*  

Diesel Source PM 10 (lbs/year) 
Stationary Sources  

diesel fueled boilers 717
internal combustion engines 8,437

Total Emissions from Stationary Sources 9,154
Mobile Sources 

truck-related businesses (172 lbs/day =)     62,780 
port truck activity (1,274 lbs/day =)   472,310 

port marine vessel activity (187 lbs/day =)     68,255 
locomotives (56 lbs/day =)     20,440 

freeway truck traffic (674 lbs/day =)   246,010 
Total Emissions from Mobile Sources 869,795
Total Emissions from All Sources 878,949
* most recent data 
[source: summarized from Tables 1-5] 
 
Figure 7 below presents the model results superimposed over an aerial photograph of West Oakland.  

This figure shows isopleths (lines of equal concentration) for annual average diesel particulate 

concentration in mcg/m3.  The highest concentration was 14 mcg/m3, expected to occur in the western 

and southern portions of the area (associated with the Port and the Union Pacific Railyard), and 

decreases to approximately 2 mcg/m3 in the eastern and northern portions of the area. 
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Figure 7 – Annual Average Diesel Particulate Concentration (mcg/m3), West Oakland, CA 

 
[source: WODPES, Figure 2] 

Note: Many factors affect diesel PM concentrations, including changes in source distribution and 

frequency and year-to-year meteorological variability. 

 

4.  Recommendations 

This study made no recommendations.  However, this study is significant in that it characterizes 

ambient diesel PM concentrations specifically in West Oakland, whereas the other studies summarized 

here only investigate PM in general or give statewide ambient diesel PM concentrations.  Because of 

this study, we know that diesel PM concentrations at the Port area in 2001 (14 mcg/m3) were estimated 

at over seven times the estimate for California as a whole in 2000 (1.8 mcg/m3 as stated in the Risk 

Reduction Study).  This information could be used by the City to encourage greater diesel PM 

reductions by businesses in the Port area.   



 45

 

F.  Oakland Army Base Area Redevelopment Plan EIR (OARB EIR) 
 
Oakland Army Base Area Redevelopment Plan: Draft Environmental Impact Report and 
Mitigation Monitoring and Reporting Program 2002.  Prepared by the City of Oakland and G. 
Borchard & Associates, April 2002. 
 
1.  Context 

The OARB EIR evaluates the environmental impacts of redevelopment of the Oakland Army Base 

(OARB) and surrounding area pursuant to the Defense Base Closure and Realignment Act of 1990.  

This plan was prepared by the City of Oakland with the assistance of G. Borchard & Associates, in 

conjunction with Dowling Associates, Inc.; GAIA Consulting, Inc.; Luster National, Inc.; and URS 

Corporation.  The OARB redevelopment area is comprised of approximately 1,800 acres, located in 

West Oakland and including the OARB, the Port of Oakland industrial maritime area, and an area near 

16th and Wood streets. 

 
Figure 8 – OARB Project Site 

 
[source: OARB EIR, Figure 3-2] 
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The OARB redevelopment area is subdivided into three districts: the 470-acre OARB sub-district 

(itself broken down into the Gateway development area and the Port development area), the 1,290-acre 

Maritime sub-district, and the 41-acre 16th/Wood sub-district.  Most of this land is urbanized and 

industrialized, with some vacant properties. 

 

2.  Study Methods 

The lead agency determines environmental impacts relative to a baseline measurement, so as to 

compare impacts of reuse relative to an operational – rather than a closed – military facility.  For air 

quality, this baseline is based on available 1994 measurements for stationary source emissions and 

1995 measurements for mobile source emissions.  The study area is subject to both federal and state 

ambient air quality standards as per the relevant legislation.  Both sets of standards overlap and 

generally contain the same emissions control measures, which impose standards on individual mobile 

sources that operate in the Bay area. 

 

a.  Traffic Study Methodology 

Forty-five traffic intersections were identified as having the greatest potential for redevelopment traffic 

impacts.  Existing level of service calculations (measuring driver delay) were made for each of these 

intersections for AM and PM peak hours and compared to 1995 baseline conditions.  To determine the 

relative number of passenger cars and trucks in the redevelopment area, vehicle classification counts 

were conducted at three locations, all of which are main Port entrances: 

 

 Maritime Street south of West Grand Avenue (representing the northern Port area); 

 7th Street west of I-880 (representing the central Port area); and  

 Middle Harbor Road south of 3rd Street (representing the southern Port area). 

 

This count showed that automobile traffic peaks between 7:00am and 8:00am, at the noon hour, and 

again between 3:00pm and 4:00pm.  Trucks were consistently high between 7:00am and 4:00pm, 

peaking between 11:00am and noon. 
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The OARB EIR also presented an update of existing and proposed truck routes in West Oakland. 

 
Figure 9 – Truck Routes in West Oakland, OARB EIR 

 
 [source: OARB EIR, Figure 4.3-2 Truck Routes and Prohibitions, April 2002] 
 

b.  Air Quality Methodology 

Potential air quality impacts from OARB redevelopment are discussed qualitatively, in terms of the 

likely emissions that would occur with each activity involved.  Specific information about sources of 

air emissions and their locations is required to perform a meaningful dispersion modeling analysis.  

Such information is not currently defined for the redevelopment program at this time.  However, 

several quantitative factors are held constant, such as Alameda County’s share of emissions in the San 

Francisco Air Basin, as indicated by Table 19 below. 
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Table 19 - Bay Area Emission Inventory Summary and Projections (1994-2010) 
 1994 2000 2010 
 Bay Area 

(tons/day) 
Alameda 
County 

Bay Area 
(tons/day) 

Alameda 
County 

Bay Area 
(tons/day) 

Alameda 
County 

CO 2,425 22% 1,963 21% 1,600 21% 
Reactive 
Organic 
Gases 

572 22% 446 22% 359 22% 

NOx 692 20% 555 20% 451 20% 
SO2 102 12% 107 12% 115 12% 
PM10 187 19% 209 19% 230 19% 
[source: p.4.4-8] 
 
 
Emissions from vehicles were quantified based on the traffic studies above and calculated using 

emission factors from the EMFAC2000 model, which is the latest CARB emissions model for on-road 

vehicles.  Emissions from cargo-handling equipment at Port terminals, railyard equipment and 

switching engines were estimated using information from the Berths 55-58 EIR and the JIT EIR, as 

well as cargo throughput for the year 2020.  Emissions from line haul trains using the new intermodal 

facility were estimated using information provided in the transportation analysis (Dowling Associates 

2002).  Ship and tugboat emissions were estimated using ship call information provided by the Port.45 

 

Emissions factors for diesel combustion were available for PM10 (inhalable particulate matter), which 

comprises approximately 98% of all diesel exhaust-derived PM.  These calculations incorporate 

anticipated future truck and passenger emission reductions due to improved fuel and engine 

technology. 

 

3.  Main Finding 

In general, OARB redevelopment would involve construction/remediation, vessel movement, cargo 

handling and transport, passenger car travel, and operation and maintenance of commercial 

development and transportation.  All of these activities emit criteria pollutants such as ROG, NOx, CO, 

and PM10 that could violate ambient air quality standards at both the state and federal levels.  

BAAQMD standard for these criteria pollutants is 15 tons/year. 

 

                                                 
45 Nearly all ships that call at the Port are of foreign registry and not subject to U.S. environmental regulations. 
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Table 20 - Redevelopment Program Year 2020 Estimated Emissions from Operations (tons/year) 
 NOx ROG CO SO2 PM10 
Port Development Area/Maritime Sub-District 
Marine Cargo Equipment 37 5 14 2 2 
Ships 1,065 65 101 580 79 
Tugs 33 1 5 6 1 
Trains 29 2 7 5 1 
Rail Cargo Equipment 8 1 2 negligible negligible 
Transport Trucks 402 67 625 negligible 19 
Cars/Delivery Trucks 9 16 94 negligible 1 

Total Gross Emissions, Port Activities: 1,583 157 848 593 103 
Gateway Development Area 
Cars/Delivery Trucks 50 91 519 negligible 8 
Transport Trucks 54 9 85 negligible 3 

Total Gross Emissions, Gateway: 104 100 604 negligible 11 
16th/Wood Sub-District 
Cars/Delivery Trucks 37 67 382 negligible 6 
Transport Trucks 24 4 37 negligible 1 

Total Gross Emissions, 16th/Wood: 61 71 419 negligible 7 
Redevelopment Program Gross Emissions 1,748 328 1,871 593 121 
Less Berths 55-58 and JIT Mitigated Emissions 454 68 0 0 40 
Less 1995 Alternative Baseline Emissions 65 50 553 3 46 

Redevelopment Program Net Total 1,229 210 1,318 590 35 
[sources: Marine cargo equipment emissions, and mitigated Port emissions from Berths 55-58 Project EIR (Port of Oakland 
1998); Railyard cargo equipment and train emissions from JIT Project EIR (Port of Oakland 1999); transport trucks and 
passenger and delivery vehicle emissions from traffic analysis by Dowling Associates for this EIR; alternative baseline 
emissions from Army EIS for disposal and reuse of the OARB (Corps 2001). 
 
Several significant and unavoidable impacts were associated with OARB redevelopment: 

 Construction equipment exhaust will increase levels of NOx, ROG, CO and PM10; 

 Increased port and rail maritime operations will increase levels of NOx, ROG, and PM10; 

 Passenger vehicles and delivery trucks will increase levels of NOx, ROG, CO and PM10; 

 

Additional PM emitted as fugitive dust from construction and remediation activities could be mitigated 

by dust control measures to a less than significant level. 

 

4.  Recommendations From the Study 

Several mitigation measures were recommended.  Contractors shall implement these exhaust control 

measures: 

 Prohibit truck idling in excess of 2 minutes 

 Use electricity from power poles rather than generators 

 Limit the size of construction equipment engines to the minimum practical 

 Configure construction equipment to reduce diesel emissions 
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 Install high-pressure injectors, soot traps and catalytic oxidizers on diesel construction 

equipment 

 Minimize concurrent operation of vehicles 

 If available within the air basin, purchase emission offsets for NOx or ROG 

 

The Port shall develop and implement a criteria pollutant reduction program aimed at reducing or 

offsetting Port-related emissions in West Oakland from its maritime and rail operations to the 

maximum extent feasible: 

 Expand cargo-handling equipment re-powering and retrofitting program 

 Extend grant program for tugboat owners to implement emission reduction measures 

 Require rail terminal operators to use switch engines that comply with federal emission 

standards 

 Include alternative fueling station in redevelopment design 

 

The City and the Port shall jointly create, maintain and fund a truck diesel emission reduction program 

designed to reduce or offset diesel emissions to the maximum extent feasible: 

 Configure truck parking in the port to reduce idling 

 Allow easy access to 24-hour parking 

 Synchronize traffic lights in the Port area to reduce congestions (coordinate w/City) 

 Provide financial incentives for truck fleets operating in West Oakland (e.g., port trucks, trash 

collection trucks, U.S. mail trucks) to retrofit, re-power or switch to alternative fuels 

 Allow alternative fuel vehicles to the head of queues 

 

Property developers shall implement Transportation Control Measures for reducing emissions from 

passenger vehicles 

 Improve transit facilities (e.g., buses, BART), including shuttles and new stops 

 Encourage carpooling and provide preferential parking for carpools/vanpools 

 Provide on-site shops and services for employees 

 Provide secure, weather-protected bicycle parking and pedestrian access 
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Section IV: Out-of-Area Diesel Pollution Studies 
 
In 2002, the Port of Los Angeles handled 6,105,863 TEUs (20-foot equivalent unit or 20-foot-long 

cargo container)46 and the Port of Long Beach handled 4,526,365.47  In comparison, the Port of 

Oakland handled 1,707,827 TEUs in 2002.48  The amount of truck traffic generated by the quantity of 

cargo in the Los Angeles/Long Beach area means that this area also suffers from a high concentration 

of diesel pollution.  Because of this problem, there are many examples of ways government 

representatives, governing bodies, non-governmental environmental organizations, large corporations, 

and citizen activists have worked together to improve air quality.  

  

A.  Reducing Idling Time 
One important measure taken to cut diesel emissions came from truckers, Los Angeles residents, and 

Long Beach Assemblyman Alan Lowenthal.  Diesel reduction bill AB 2650 hopes to decrease the 

idling time of trucks waiting to load and unload at the Port by requiring terminals to create an 

appointment system, in which trucks are allowed idle for no more than 30 minutes to load or unload 

cargo.  If a truck is found idling for more than 30 minutes, the terminal will be fined  $250, and the 

money collected from the fines will be put towards projects that work to reduce PM emissions from 

trucks.  Since truck traffic is often heavily congested on freeways surrounding the Port, as trucks rush 

to fit into the limited hours the Port provides for loading and unloading, this appointment system will 

hopefully spread out the traffic over time. 

 

Key to this equation, Lowenthal argues, (which is not stipulated in the bill) is the need for big 

distributors such as Costco and Wal-Mart to keep their shipping and receiving facilities open longer 

hours. This would allow the trucking companies flexibility for late night Port loading/unloading times.  

Lowenthal suggests getting distributors and Port officials to the table to negotiate hours of operation in 

order to facilitate the flow of truck traffic. This bill was recently signed into law by Governor Gray 

Davis, and will be enacted at the Port of Oakland by July 2003.49 

 

                                                 
46 Port of LA website: http://www.portoflosangeles.org/statistics/detailstat_year=2002.htm 
47 Port of Long Beach website: http://www.polb.com/html/2_portStats/teus3.html 
48 Port of Oakland website: http://www.portofoakland.com/maritime/facts_cargo.asp 
49 Gardner, Michael. “ Limit set on idling trucks at terminals. ”Daily Breeze, Torrance Ca. May 2002 
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B.  Halting Construction 
The citizens surrounding the Long Beach and Los Angeles Ports have also found legal support from 

large environmental non-governmental organizations in their fight to decrease harmful health effects of 

diesel emissions in their neighborhoods. In June 2001, the National Resources Defense Council and the 

Coalition for Clean Air in conjunction with San Pedro Homeowners United and the Peninsula 

Homeowners Coalition filed a lawsuit against the Port of Los Angeles and the China Shipping Line to 

stop the construction of a new container complex.  This new terminal would add one million new 

trucks each year to the already busy Port, exposing the neighboring communities of Wilmington and 

San Pedro to increased diesel exhaust and the corresponding risk of cancer, respiratory, and pulmonary 

problems.  The community activists and environmental organizations argued that the Port’s and the 

Cities’ approval of the new terminal violated CEQA, by neither assessing nor planning a strategy to 

mitigate the health hazards increased truck traffic would deliver.  On October 30, 2002, a three-judge 

appellate court halted the construction of the China Shipping Holding Co. terminal at the Port of Los 

Angeles, arguing that they were in violation of the law for failing to assess the pollution traffic and 

other harmful effects the Port expansion would bring. The Port and the City are required to conduct a 

comprehensive environmental review before they can resume building. 50 

 

C.  New Fuels 
Under the pressure to decrease air pollution, in June 2002 the Port of Los Angeles and Chevron 

launched a cleaner-burning fuel for diesel engines in and around the Port.  This fuel, known as 

“Proformix,” is a “water in fuel” diesel blend which lowers both PM and NOx emissions in direct-

injection diesel-powered engines.  One of the advantages of using this fuel is that it requires no engine 

modifications to existing diesel engines.  After a series of tests, CARB estimated that “Proformix” 

reduced particulate emissions by up to 63% and NOx by 14% when compared to standard diesel fuel.51 

 

D.  Leadership Roles 
The Southern California Air Quality Management District (SCAQMD), which includes all of Orange 

County and parts of Los Angeles, Riverside, and San Bernardino counties, has been a progressive force 

                                                 
50NRDC, Press Release: Appeals Court Stops China Shipping Terminal Construction 
Orders Air Quality Review and Pollution Reductions, Oct. 2002 
  
51 Chevron Press Release “Chevron Joins Councilmember Janice Hahn To LaunchNew Diesel Alternative at the Port of Los Angeles 
Cost-Effective, Cleaner-Burning Fuel Reduces Emissions from Diesel Engines” June, 2002 
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in protecting citizen’s health.  In 1997 the SCAQMD governing board adopted an Environmental 

Justice Initiative, included the creation of an incentive program to clean-up or remove diesel engines 

from the L.A. air basin, a series of town hall meetings to encourage citizen participation, a more 

comprehensive EIR review process related to air quality, a study of cumulative impacts of multiple 

pollution sources, and the purchase of better monitoring equipment to respond to resident complaints.52 

 

SCAQMD also developed an air toxics monitoring program known as the Multiple Air Toxics 

Exposure Study II.  One of most comprehensive studies of urban air quality in the South Coast Air 

Basin, the 1999 MATESII study found that motor vehicles and mobile sources of air pollution 

accounted for roughly 90% of all cancer-causing air pollutants in Southern California, with diesel soot 

accounting for 71% of that total. 53 

 

From these findings, SCAQMD has expanded its Environmental Justice Initiatives to include: 

 

 Developing a rule to reduce diesel emissions from off-road trucks such as yard hostlers used to 

move cargo containers at the ports, railroad yards and warehouse distribution centers.  

SCAQMD staff also will consider a provision to reduce diesel emissions from trucks delivering 

and picking up cargo from such facilities; 

 Sponsoring research to develop small, low-cost outdoor air monitoring devices that can be 

placed in residential areas to assist SCAQMD in identifying the source of air pollution 

complaints; 

 Developing an enhanced Model Air Quality Element for inclusion in city and county general 

plans. The element would assist local governments in making land use decisions that minimize 

the potential for health risk or nuisance from air pollution; 

 Posting information on facility health risk assessments and validated violation notices on the 

SCAQMD website; 

 Developing a pilot Neighborhood Environmental Justice Council program in at least one 

neighborhood including residents, industry representatives and SCAQMD enforcement staff to 

improve dialogue between all parties; 

 Continuing to develop localized analyses of air quality impacts, such as the one now being 

performed for diesel truck emissions from warehouses in the Mira Loma area; 
                                                 
52 SCAQMD, Toxic Control Plan/ Environmental Justice Initiatives, 1998 
53 SCAQMD, Multiple Air Toxics Exposure Study II (MATES II), March 2002 
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 Developing a program for expedited environmental review of proposed projects in exchange 

for emission reductions that exceed legal requirements; and 

 Developing a user-friendly handbook in several languages to help residents recognize and 

report air pollution problems, find out about emission sources and request public documents.54  

 

                                                 
54 SCAQMD, Additions to Environmental Justice Initiatives Sept. 2002, online at 
http://www.aqmd.gov/news1/Governing_Board/2002/bs9_13_02.htm 
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Section V: Data Gap Analysis and Recommendations 
 
See Appendix 1 – Data Gap Analysis 
 

Section VI: Scope of Work for Contractor 
 
See Appendix 2 – Scope of Work 

 
Section VII: Documents Reviewed 

 
Documents Reviewed 
 
California Air Resources Board.  2000.  Risk Reduction Plan to Reduce Particulate Matter Emissions 
from Diesel-Fueled Engines and Vehicles.  October 2000. 
 
G. Borchard & Associates.  2002.  Oakland Army Base Area Redevelopment Plan - Draft 
Environmental Impact Report.  Prepared for the City of Oakland, April 2002. 
 
GAIA Consulting, Inc.; Dowling Associates; Geier & Geier Consulting; H&H Ecoprises; SAIC.  1999.   
Joint Intermodal Terminal Project - Draft Environmental Impact Report.  Prepared for the Port of 
Oakland, March 1999. 
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Particulate Air Quality Monitoring Program.  Prepared for the Port of Oakland, December 2001. 
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Study.  Prepared for the City of Oakland, Environmental Services Division, September 24, 2001. 
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