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REPORT HIGHLIGHTS 

Ambient Air Monitoring 

 Beginning with Alexandriaôs Air Pollution Control Code Ordinance No. 1545 in 1969 and the 

Federal Clean Air Act of 1970, the City government has established a strong local air pollution 

control program. 

 The Cityôs program, coupled with Federal and State regulations, has resulted in many 

improvements in the quality of the air in Alexandria despite rapid growth in population, 

employment, and vehicle traffic.   

 Ozone concentrations measured in 1962 were nearly four times as high as values measured today. 

Ozone concentrations measured in 1975 were twice as high as values measured today.  Since the 

early 1980ôs, the number of days with unhealthy ozone air quality has decreased from an average 

of 12 days per year to just 3 days in 2006/2007.   

 Concentrations of other pollutants have decreased dramatically since 1980.  Carbon monoxide 

concentrations measured in the early 1980s were five times as high as values measured today; 

sulfur dioxide was four times as high; and nitrogen dioxide was twice as high.  Lead in the 

ambient air has virtually been eliminated with the phase-out of lead in gasoline.  

Criteria Air Pollutant Emissions 

 Emissions also have decreased dramatically.  Since 1990, emissions of criteria air pollutants have 

generally decreased by about 50 percent, while population, employment, and vehicle traffic have 

increased by about 30 percent.   

 Despite this progress, residents in the Washington Metro area (including Alexandria) still 

experience unhealthy air quality on occasion.  And new scientific evidence necessitates that air 

quality standards become more stringent to protect human health, especially the health of 

children, asthmatics, and the elderly who are the most susceptible to the effects of air pollution.  

 While local controls have improved air quality, greater emphasis needs to be placed on 

controlling pollution that transported into the city from sources hundreds of miles away in order 

to meet new, more stringent air quality standards.  

Greenhouse Gas Emissions and Climate Change 

 Emerging issues ï such as climate change ï present real and urgent threats to the environmental 

and economic sustainability of the community.  The City is committed to doing its share to 

continue to improve air quality, reduce greenhouse gas emissions, and move the city towards 

sustainability.  There will continue to be a need for the community to do its share. 

 Many of the strategies for air quality and climate change improvement will require continued 

coordinated efforts between the City government and surrounding jurisdictions, State 

governments, and the federal government as well as business and community organizations.  



Alexandriaôs State of the Air Report ï Past, Present, and Future 

 

2 

SECTION 1 ï INTRODUCTION TO AIR QUALITY 

The purpose of this report is to provide the 

Mayor, City council, policy-makers, the 

media, the public and other stakeholders 

with the facts about air pollution in the City 

of Alexandria, Virginia.  The report provides 

a current assessment of air quality in the 

city, summarizes the cityôs criteria pollutant 

and greenhouse gas emission inventory, and 

reviews strategies under consideration to 

help ensure that Alexandria achieves and 

maintains healthy air quality and reduces it 

climate change footprint. 

The Past 

Over the past 40 years, the City of 

Alexandria has appreciably reduced its level 

of air pollution.  This has occurred even 

with economic development, population 

growth and urban expansion.  We can safely 

say that the city has moved a long ways 

toward meeting the rigorous overall ambient 

air quality goals set by the United States 

Environmental Protection Agency (USEPA) 

and Virginia Department of Environmental 

Quality (VADEQ).   

 

Playing an important role has been the 

significant improvements in stationary and 

mobile air emissions control technology and 

business practices; the development of 

demanding clean air policy at the national, 

state, and regional level; and the creation of 

a strong local air pollution control program 

tasked with monitoring and implementing 

clean air policy. The Cityôs air pollution 

control program is the oldest local air 

program in the State.   

 

The Present 

Alexandriaôs air quality is meeting the 

federal air quality standards for five 

pollutants ï carbon monoxide, lead, nitrogen 

dioxide, sulfur dioxide, and coarse particles 

(i.e., PM10).  The USEPA has recently 

determined that air quality levels for fine 

particles (i.e., PM2.5) also meet all federal 

requirements.  Air quality levels for ozone, 

however, exceed federal requirements.  

Alexandria, in partnership with other 

jurisdictions in the Washington Metropolitan 

region, has just completed a detailed plan to 

bring the region into attainment with the 

ozone air quality standard. 

The Future 

But while air quality has improved, we now 

face additional challenges in the form of a 

new, more protective federal ozone standard 

and a newly-revised federal standard for fine 

particulate matter (i.e., PM2.5).  

 

And emerging issues ï such as climate 

change ï present real and urgent threats to 

the environmental and economic 

sustainability of the community.  The City 

government is committed to doing its share 

to reduce greenhouse gas emissions and 

move the city towards sustainability.  Action 

by the community will also be needed to 

achieve climate change goals. 

 

Despite the significant progress, we have a 

long way to go to comply with these new 

requirements and emerging issues, and the 

City government must continue to develop 

strategies to address them.  
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A Brief History of Air Pollution in Alexandria 
 

Colonial Times  Air pollution is certainly not a new problem. Since its 

founding in 1789, Alexandria has had air pollution issues of one kind or 

another.  In colonial times, the winter air was scented with smoke from wood 

burning fireplaces and pot-belly Franklin stoves.  The blacksmith's forge and 

brick hearth were outfitted with bellows to feed its soft-coal fire and a hood to 

carry away the smoke into the cityôs air.  Colonial backyards were dotted with 

smokehouses, places where a fire could be kept smoldering for weeks.   

 

19
th
 Century  Throughout the 19

th
 century, the Industrial Revolution quickly spread through 

Virginia.  Coal was the primary source of heat, power, and pollution. With the drilling of the first 

commercial oil well in Pennsylvania in 1859, another cheap energy source became readily 

available to further industrial growth. By the end of the century, Karl Friedrich Benz developed 

the first true automobile powered by a gasoline-fueled internal combustion engine.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Smog Episodes of 1959 and 1960  The Washington 

Metropolitan area experienced three separate smog episodes on June 

8-11, 1959, September 23-27, 1960, and December 5-6, 1960.  A 

portion of the population experienced eye-irritation and other 

discomforts, visibility was noticeably reduced, and numerous 

complaints were made to local government agencies.   

 

Air Quality Studies of the Early 1960s In May 1960, the Automotive Nuisance Abatement 

Committee of the Metropolitan Area Traffic Council was formed to control obnoxious smoke 

and fumes from vehicles in the metropolitan area.  In 1961, the Metropolitan Council of 

Governments established an oxidant sampling network to monitor the air on a routine basis, 

including a site at the Alexandria City Health Department.  The maximum measured oxidant 

level was 0.41 parts per million, nearly four times as high as values measured today.  In July 

1962, U.S. Public Health Service found that while air pollution in the Washington area is better 

than in most cities of comparable size, excessive pollutant concentrations did occur.  Further, air 

pollution was expected to increase rapidly unless adequate control measures were taken.   

Alexandria Air Pollution Memories - 1900 to 1950 

ñThe industries that we had built...Arthur Brian had a place on 100 block of King Street manufacturing fertilizer, 
that type of thing. He brought oyster shells up from the é Chesapeake Bay area é and in the summer time the 
fumes from that place were terrible.ò  Sigmund Bernheimer 

ñGrowing up in this house ... I used to put the coal in the stove. Yeah. And then, when we lived there, then they 
converted it to oil. But, no, I remember, the coal man used to come and put the coal in the shed and we used to 
go out and get it é So everybody needed coal to heat ... Everyone in Old Town had a coal bin, a chute going into 
the basement.ò  Robert Fischman 

ñIn Potomac Yards é my brother-in-law was a stoker on one of the enginesé there was always black smoke 
over Potomac Yards. Thatôs when they used coal on it. If it was white smoke you knew it was steam. You were 
OK with thatéò Edward Gailliot 

ñé to the east of St. Asaph St., was all a great big swamp. They filled it in as the city dump; burned 24 hours a 
day, 7 days a week. Stink. Smoke everywhere, everything. But they finally got rid of that. Got incinerators, I 
guess.ò  Harold Payne 

Source: Oral Histories of Alexandria; http://oha.alexandriava.gov/oha-main/oralhistory/oha-oralhistories.html  

http://oha.alexandriava.gov/oha-main/oralhistory/oha-oralhistories.html
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Early Results from Ordinance No. 1545  

In implementing the code, the Director of Public 
Health reported that ñwe contacted the major 
industrial contributors to air pollutioné19 
companieséall agreed to cooperate and have either 
started installation of air pollution control equipment 
or have studies underway as to ways and means to 
achieve pollution controléopen burning has been 
stoppedéwe have also been able to stop the further 
use of fly ash from PEPCO for landfill 
purposeséthis has helped significantly in reducing 
the blowing of particulates.ò 

Source: ñAir Pollution Control Reportò, Alexandria 
Public Health Department, January 1970. 

1969 City Ordinances  In January 1969, the 

City Council approved Ordinance No. 1545 

commonly referred to as the ñAir Pollution 

Control Code.ò Concurrently it also approved 

Ordinance No. 1546 commonly referred to as 

the ñSmoke Control Code.ò The City 

established programs to develop an emission 

inventory, develop and train staff, acquire 

laboratory and field equipment, establish control 

requirements for open burning and industrial 

heating plants, control odors, and require dust 

abatement in construction and demolition. 

 

1970 Establishment of the Environmental Policy Commission (EPC)  The EPC was 

established in 1970 to ñadvise and make recommendations to the City Council and, where 

appropriate, to the Planning Commission and City Manager.ò  The EPC considers matters 

relating to clean air and other matters relating to the conservation and protection of the cityôs 

environment.  The EPC currently consists of 13 members, including five members from the 

environmental field, five citizen-at-large members, one member from the field of urban planning, 

one student attending high school in Alexandria and one member with experience in Federal or 

state environmental statues, regulations, and procedures.  The Commission is supported by the 

Cityôs Office of Environmental Quality. 

 

1970s Help from the Feds  With help from  the federal Clean Air Act (CAA) of 1970 and the 

1977 Amendments, the Cityôs air pollution control program became firmly established.  Federal 

grants and City funding allowed the Health Department to establish a strong air pollution code.  

The City worked to eliminate or modernize inefficient incinerators used in commercial and 

multi-dwelling units, which proved costly and time-consuming but was very effective in 

reducing air pollution.  Federal automotive emission standards began to take effect. The Potomac 

River Generating Station (formerly PEPCO) installed additional electrostatic precipitators and 

began to use low-sulfur coal. The City implemented one of the first and most sophisticated air 

monitoring networks in the area, including a mobile laboratory used for monitoring vehicle 

emissions.  Air pollution in the early 1970s was nearly twice as high as levels measured today.   

 

1980ï2008 Continued Progress  As explained in detail in Sections 2 and 3 of this report, 

ambient air quality has improved since 1980 and emissions have declined dramatically, even in 

the face of growth of people and vehicles.  The 1990 Clean Air Act Amendments provided a 

major overhaul of the Federal air quality regulations, and established more stringent goals for 

healthy air.  The benefits of the 1990 CAA programs are being realized today.   

 

2009 and Beyond ï New Challenges  While the air is much cleaner now than at any time 

since measurements have been taken, the work of protecting Alexandriaôs air continues.  Our 

increased scientific understanding of the adverse health effects of air pollution has led to 

increasingly more stringent levels of protection.  And the potential environmental effects from 

greenhouse gas emissions still need to be addressed.  The City is committed to a sustainable 

future ï which includes clean air for all citizens.   



Alexandriaôs State of the Air Report ï Past, Present, and Future 

 

5 

What are the Pollutants? 
 

Air Pollutant Category Health and Environmental Effects Overview of Regulatory Framework 

National Ambient Air Quality 

Standard (NAAQS) /  

Criteria Air Pollutant (CAP)  

Carbon Monoxide 

Lead 

Nitrogen Dioxide 

Ozone (ground level) 

Coarse Particulate Matter (PM10) 

Fine Particulate Matter (PM2.5) 

Sulfur Dioxide  

Volatile Organic Compounds 

(VOCs) 

ÊLong-term exposure is linked to lung cancer, 

heart disease, asthma attacks, increased 

mortality and other health problems. 

ÊShort-term exposure has been linked to 

headaches and nausea, increased hospital 

visits for asthma and respiratory problems, 

and eye irritation.  

ÊPeople with lung disease, children, older 

adults, and people who are active can be 

affected when ozone and fine particle levels 

are unhealthy.  

ÊSome CAPs can also have effects on aquatic 

life, vegetation, and animals. 

USEPA sets NAAQS based on ñCriteria 

Documentsò that lay out the latest scientific 

evidence of the adverse effects to human 

health and public welfare.   

USEPA established national emission 

standards for new source and mobile sources.   

State and local agencies monitor ambient air 

quality to determine whether an area violates 

the NAAQS.  

State and local agencies develop state 

implementation plans (SIPs) to reduce air 

pollutant emissions and ensure healthy air. 

State and local agencies monitor 

compliance with emission standards.  

Hazardous Air Pollutant (HAP) 

Includes 188 chemicals, such as 

arsenic, benzene, formaldehyde, 

mercury, and dioxins. 

ÊSome HAPs are known or suspected to cause 

cancer.  

ÊOther HAPs may cause respiratory effects, 

birth defects, and reproductive and other 

serious health effects.  

ÊSome HAPs can even cause death or serious 

injury if accidentally released in large 

amounts. 

USEPA developed ñtechnology basedò 

regulations -  MACT standards - requiring 

sources to meet specific emissions limits 

based on emissions levels already achieved 

in practice by similar sources.   

USEPA may use a ñrisk-basedò approach to 

implement additional standards to address 

any significant remaining, or residual, health 

or environmental risks. 

Haze and Visibility Precursors 

Particulate Matter and precursors 

(including sulfur dioxide and 

oxides of nitrogen which react in 

the air to form sulfate and nitrate 

particles) 

ÊThese pollutants absorb and scatter light, 

reducing the clarity and color of what we see. 

ÊScenic and historic vistas in urban areas, 

national parks and wilderness areas can be 

obscured during certain times of the year by 

a veil of white or brown haze. 

Regional Planning Organizations (RPOs) 

and State agencies are putting together plans 

to reduce regional haze in national parks and 

wilderness areas.  These are the first steps in 

meeting the national goal of eliminating the 

manmade pollution that impairs visibility. 

Acid Deposition (Acid Rain) 

Precursors 

Including sulfur dioxide and oxides 

of nitrogen which react in the air to 

form sulfate and nitrate particles) 

ÊAcid rain causes acidification of lakes and 

streams and contributes to the damage of 

trees at high elevations and sensitive soils.  

ÊAcid rain accelerates the decay of building 

materials and paints, including irreplaceable 

buildings, statues, and sculptures that are part 

of our nation's cultural heritage. 

USEPA set up a cap-and trade system for 

power plant emissions.  Allowances may be 

bought, sold, or banked.  However, 

regardless of the number of allowances a 

source holds, it may not emit at levels that 

would violate federal or state limits set to 

protect public health.  

Greenhouse Gases  

Primarily carbon dioxide and 

methane 

ÊSome observed changes include shrinking of 

glaciers, thawing of permafrost, earlier break-

up of ice on rivers and lakes, lengthening of 

growing seasons, shifts in plant and animal 

ranges and earlier flowering of trees. 

USEPA developed voluntary and incentive-

based programs.  No federal regulatory 

program exists at this time.   

State and local agencies are beginning to 

develop Action Plans to reduce emissions 

Ozone Depleting Chemicals 

Chemicals such as CFCs, halons, 

and methyl chloroform 

ÊOzone depletion can cause increased 

amounts of UV radiation to reach the Earth 

which can lead to more cases of skin cancer, 

cataracts, and impaired immune systems. 

USEPA has established regulations to phase 

out ozone-depleting chemicals in the United 

States. 

Indoor Air Quality  Pollutants 

Asbestos, mold, lead, radon,  

second hand smoke 

ÊExposure can result in allergic reactions, 

asthma, and other respiratory complaints 

similar to effects from CAPs and HAPs. 

USEPA and State and local agencies jointly 

administer a variety of programs to reduce 

exposure to indoor air pollution. 

For further information, see: http://www.epa.gov/air/basic.html  

http://www.epa.gov/air/basic.html
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What are the Sources? 
 

Point Sources are comprised of stationary facilities that emit 

pollutants above a certain threshold, from a stack, vent or 

similar discrete point of release.  Air quality permits are issued 

to industries and facilities to ensure that these emissions do not 

harm public health or cause significant deterioration in areas 

that presently have clean air. The permit also ensures that 

facilities make adequate provisions to control their emissions.  

In Alexandria, the Mirant Potomac River Generating Station 

and the Covanta energy-from-waste plant are the top-emitting 

point sources. 

 

Area Sources are sources of air pollutants that are diffused 

over a wide geographical area.  Area sources include sources 

that in and of themselves are insignificant, but in aggregate 

may comprise significant emissions.  Examples would be 

emissions from small dry cleaners, home heating boilers, and 

VOCs volatizing from house painting or consumer products.   

 

 

Mobile Onroad Sources are sources of air 

pollution from internal combustion engines 

used to propel cars, trucks, buses, and other 

vehicles on public roadways.  Emissions are 

typically estimated using USEPA emission 

factor and transportation planning models.  

Emissions are calculated by road type, vehicle 

type, and fuel type.   

 

 

Mobile Offroad Sources are sources of air 

pollution from internal combustion engines used 

to propel trains, airplanes, and marine vessels, 

or to operate equipment such as forklifts, lawn 

and garden equipment, portable generators, etc.   

 

 

Biogenic emissions are created by natural sources, such as plants, trees, and 

soils.  The sharp scent of pine needles, for instance, is caused by 

monoterpenes, which are among the group of VOCs.  The USEPA has 

developed models that estimate emissions of biogenic VOCs from vegetation 

for natural areas, crops, and urban vegetation.  The models take into account 

the geographic variations in vegetation land cover and species composition, as 

well as seasonal variations in leaf cover. 
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What are the NAAQS? 
 

The Clean Air Act requires USEPA to set National Ambient Air Quality Standards (NAAQS) for 

six common air pollutants. USEPA calls these pollutants "criteria" air pollutants because it 

regulates them by developing human health-based and/or environmentally-based criteria 

(science-based guidelines) for setting permissible exposure levels.  USEPA periodically revises 

the NAAQS based on new information on health and welfare effects.   

 

Pollutant  
Primary Standards * 

Level  Averaging Time  

Carbon Monoxide (CO) 9 ppm  (10 mg/m
3
) 8-hour 

 35 ppm (40 mg/m
3
) 1-hour 

Lead (Pb) 0.15 µg/m
3
 Rolling 3-month period 

Nitrogen Dioxide (NO2) 0.053 ppm (100 µg/m
3
) Annual 

Particulate Matter (PM10) 150 µg/m
3
 24-hour 

Particulate Matter (PM2.5) 15.0 µg/m
3
 Annual  

 35 µg/m
3 
 24-hour  

Ozone (O3) 0.075 ppm  8-hour  

Sulfur Dioxide (SO2) 0.03 ppm Annual 

 0.14 ppm 24-hour  

* The set of limits based on human health is called primary standards. Another set of limits intended to prevent 

environmental and property damage is called secondary standards. See Appendix A for secondary standards 

and explanatory notes on the NAAQS.   

 

What is a SIP? 
 

The State Implementation Plan (SIP) is the major mechanism for implementing the variety of air 

programs to meet most Clean Air Act requirements.   

 

USEPA sets NAAQS 

(maximum allowable concentration 

to protect the most sensitive people 

from adverse health effects)

State and local agencies

monitor ambient air quality 

to determine compliance 

with NAAQS

USEPA and States 

classify geographic areas 

not meeting the NAAQS 

as "nonattainment" areas. 
Nonattainment areas develop SIP with

attainment demonstration, 

adopted state regulations, and 

other information demonstrating that the 

area will attain the NAAQS 

SIP submitted to USEPA for 

federal approval,

USEPA must provide an 

opportunity for public comment 

SIP process provides for 

public involvement and 

formal comment period

Air Quality

Management Process
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Who Prepares the SIP? 
 

The Metropolitan Washington Air Quality Committee 

(MWAQC) is the entity certified to prepare the SIP for the DC-

MD-VA Metropolitan Statistical Area.  MWAQC members are 

elected officials of Metropolitan Washington Council of 

Governments (MWCOG) member jurisdictions plus members 

from Charles, Calvert, and Stafford counties; the air 

management and transportation directors; members of the 

General Assemblies; and the chair of the Transportation 

Planning Board.  Vice Mayor Redella S. ñDelò Pepper continues 

to represent the City on MWAQC and is one of the most active 

members.  MWAQC coordinates air quality planning activities, 

reviews policies and resolves policy differences, and adopts an 

air quality plan for transmittal to the District of Columbia, 

Maryland, and Virginia.  City staff members actively participate 

on MWAQC subcommittees including the Technical Advisory Committee (TAC). For further 

information on the SIPs, see http://www.mwcog.org/environment/air/SIP/default.asp 

 

What is Alexandriaôs Attainment Status? 
 

Alexandria is in attainment of the NAAQS for five pollutants ï carbon monoxide, lead, nitrogen 

dioxide, sulfur dioxide, and coarse particles (PM10).  The USEPA recently determined that air 

quality levels for fine particles (PM2.5) also meet federal requirements.  Alexandria is part of the 

Metropolitan Washington where air quality for ozone does not meet the NAAQS. 

 

MWAQC developed and submitted a SIP to address the 1997 8-hour ozone NAAQS.  Public 

hearings were held in April 2007, the plan was adopted in May 2007, and the final SIP was 

submitted on June 12, 2007.  The plan has not yet received final approval from USEPA. 

 

In March 2008, the USEPA strengthened the NAAQS for ozone, effectively reducing the levels 

from 0.084 ppm to 0.075 ppm.  States must make recommendations to USEPA in 2009 for areas 

to be designated attainment, nonattainment and unclassifiable.  The USEPA will make final 

determinations in 2010.  The region is likely to be designated as nonattainment for the 2008 

ozone standard. 

 

MWAQC also prepared a SIP to address the 1997 annual PM2.5 NAAQS.  MWAQC adopted the 

plan in March 2008 and the SIP was submitted in April 2008.  On January 12, 2009, the USEPA 

determined that region has attained the 1997 annual PM2.5 NAAQS, based on air quality data for 

2004 to 2008.  As a result, the requirements to submit a SIP will be suspended as long as the 

region continues to attain the 1997 annual standards. 

 
In December 2006, USEPA revised the 24-hour NAAQS for PM2.5 from 65 to 35 µg/m

3
. On 

December 7, 2007, VA DEQ urged USEPA to classify all of Virginia as an attainment area for 

this standard.  In December 2008, USEPA determined that all of Virginia attained the revised 

2006 24-hour NAAQS for PM2.5 . 


