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Appendix A
LAND USE CLASSIFICATIONS AND ASSOCIATED FACILITY CATEGORIES

THAT COULD EMIT AIR POLLUTANTS

(1)
Land Use

Classifications –
by Activity1

(2)
Facility or Project Examples

(3)
Key Pollutants2

(4)
Air Pollution

Permits3

RESIDENTIAL

▲ Housing
Housing developments; retirement
developments; affordable housing;
woodburning fireplaces; water heaters

Fireplace emissions
(PM10, NOx, VOCs, CO,
air toxics);
Water heater combustion
(NOx, VOCs, CO)

No4

ACADEMIC AND
INSTITUTIONAL

▲ Schools, including
school-related
recreational activities

Schools; school yards; vocational
training labs/classrooms such as auto
repair/painting and aviation mechanics

Air toxics Yes/No5

▲ Medical waste Incineration Air toxics, NOx, CO,
PM10 Yes

▲ Clinics, hospitals,
convalescent homes Air toxics Yes

COMMERCIAL/ LIGHT
INDUSTRIAL:
SHOPPING, BUSINESS,
AND COMMERCIAL

▲ Primarily retail shops
and stores, office,
commercial
activities, and light
industrial or small
business

Dry cleaners; drive-through
restaurants; gas stations; auto body
shops; metal plating shops;
photographic processing shops;
textiles; apparel and furniture
upholstery; leather and leather
products; appliance repair shops;
mechanical assembly cleaning;
printing shops

VOCs, air toxics, including
diesel PM, NOx, CO, SOx

Limited; Rules for
applicable
equipment

▲ Goods storage or
handling activities,
characterized by
loading and
unloading goods at
warehouses, large
storage structures,
movement of goods,
shipping, and
trucking.

Warehousing; freight-forwarding
centers; drop-off and loading areas;
distribution centers

VOCs, air toxics, including
diesel PM, NOx, CO, SOx No6
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(2)
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(3)
Key Pollutants2

(4)
Air Pollution

Permits3

LIGHT INDUSTRIAL:
RESEARCH AND
DEVELOPMENT

▲ Medical waste at
research hospitals
and labs

Incineration; surgical and medical
instruments manufacturers Air toxics, NOx, CO, SOx Yes

▲ Electronics,
Electrical Apparatus,
Components, and
Accessories

Computer manufacturer; integrated
circuit board manufacturer; semi-
conductor production

Air toxics, VOCs Yes

▲ College or university
lab or research
center

Medical waste incinerators; lab
chemicals handling, storage and
disposal

Air toxics, NOx, CO, SOx,
PM10 Yes

▲ Research and
development labs

Satellite manufacturer; fiber-optics
manufacturer; defense contractors;
space research and technology; new
vehicle and fuel testing labs

Air toxics, VOCs Yes

▲ Commercial testing
labs Consumer products; chemical

handling, storage and disposal Air toxics, VOCs Yes

INDUSTRIAL: NON-
ENERGY-RELATED

▲ Assembly plants,
manufacturing
facilities, industrial
machinery

Adhesives; chemical; textiles; apparel
and furniture upholstery; clay, glass,
and stone products production; asphalt
materials;  wood products; paperboard
containers and boxes; metal plating;
metal and canned food product
fabrication; auto manufacturing; food
processing; printing and publishing;
drug, vitamins, and pharmaceuticals;
dyes; paints; pesticides; photographic
chemicals; polish and wax; consumer
products; metal and mineral smelters
and foundries; fiberboard; floor tile and
cover; wood and metal furniture and
fixtures; leather and leather products;
general industrial and metalworking
machinery; musical instruments; office
supplies; rubber products and plastics
production; saw mills; solvent
recycling; shingle and siding; surface
coatings

VOCs, air toxics, including
diesel PM, NOx, PM, CO,
SOx

Yes

INDUSTRIAL: ENERGY
AND UTILITIES
▲ Water and sewer

operations Pumping stations; air vents; treatment VOCs, air toxics, NOx,
CO, SOx, PM10 Yes

▲ Power generation
and distribution

Power plant boilers and heaters;
portable diesel engines; gas turbine
engines

NOx, diesel PM, NOx,
CO, SOx, PM10, VOCs Yes

▲ Refinery operations
Refinery boilers and heaters; coke
cracking units; valves and flanges;
flares

VOCs, air toxics, including
diesel PM, NOx, CO, SOx,
PM10

Yes
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▲ Oil and gas
extraction Oil recovery systems; uncovered wells NOx, diesel PM, VOCs,

CO, SOx, PM10 Yes

▲ Gasoline storage,
transmission, and
marketing

Above and below ground storage
tanks; floating roof tanks; tank farms;
gas stations; pipelines

VOCs, air toxics, including
diesel PM, NOx, CO, SOx,
PM10

Yes

▲ Solid and hazardous
waste treatment,
storage, and
disposal activities.

Landfills; methane digester systems VOCs, air toxics, NOx,
CO, SOx, PM10 Yes

CONSTRUCTION (NON-
TRANSPORTATION)

Building construction; demolition sites

PM (re-entrained road
dust), asbestos, diesel
PM, NOx, CO, SOx,
PM10, VOCs

Limited; State
and federal off-
road equipment

standards

DEFENSE

Ordnance and explosives demolition;
range and testing activities; chemical
production; degreasing; surface
coatings; vehicle refueling; vehicle and
engine operations and maintenance

VOCs, air toxics, including
diesel PM, NOx, CO, SOx,
PM10

Limited;
prescribed
burning;

equipment and
solvent rules

TRANSPORTATION

▲ Vehicular movement

Residential area circulation systems;
parking and idling at parking
structures; drive-through
establishments; car washes; special
events; schools; shopping malls, etc.

VOCs, NOx, PM (re-
entrained road dust) air
toxics e.g., benzene,
diesel PM, formaldehyde,
acetaldehyde, 1,3
butadiene, CO, SOx,
PM10

No

▲ Road construction
and surfacing

Street paving and repair; new highway
construction and expansion

VOCs, air toxics, including
diesel PM, NOx, CO, SOx,
PM10

No

▲ Trains Railroads; switch yards; maintenance
yards

▲ Marine and port
activities

Recreational sailing; commercial
marine operations; hotelling
operations; loading and un-loading;
servicing; shipping operations; port or
marina expansion; truck idling

▲ Aircraft Takeoff, landing, and taxiing; aircraft
maintenance; ground support activities

▲ Mass transit and
school buses Bus repair and maintenance

VOCs, NOx, CO, SOx,
PM10, air toxics, including
diesel PM

Limited;
Applicable State
and federal MV
standards, and

possible
equipment rules
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NATURAL
RESOURCES

▲ Farming operations

Agricultural burning; diesel operated
engines and heaters; small food
processors; pesticide application;
agricultural off-road equipment

Diesel PM, VOCs, NOx,
PM10, CO, SOx

Limited7;
Agricultural

burning
requirements,

applicable State
and federal

mobile source
standards;

pesticide rules
▲ Livestock and dairy

operations Dairies and feed lots Ammonia, VOCs, PM10 Yes7

▲ Logging Off-road equipment e.g., diesel fueled
chippers, brush hackers, etc.

Diesel PM, NOx, CO,
SOx, PM10, VOCs

Limited;
Applicable

State/federal
mobile source

standards

▲ Mining operations Quarrying or stone cutting; mining;
drilling or dredging

PM10, CO, SOx, VOCs,
NOx, and asbestos in
some geographical areas

Applicable
equipment rules
and dust controls

                                           
1 These classifications were adapted from the American Planning Association’s “Land Based
Classification Standards.”  The Standards provide a consistent model for classifying land uses based on
their characteristics.  The model classifies land uses by refining traditional categories into multiple
dimensions, such as activities, functions, building types, site development character, and ownership
constraints.  Each dimension has its own set of categories and subcategories.  These multiple
dimensions allow users to have precise control over land-use classifications.  For more information, the
reader should refer to the Association’s website at http://www.planning.org/LBCS/GeneralInfo/

2 This column includes key criteria pollutants and air toxic contaminants that are most typically associated
with the identified source categories.

Criteria air pollutants are those air pollutants for which acceptable levels of exposure can be determined
and for which an ambient air quality standard has been set.  Criteria pollutants include ozone (formed by
the reaction of volatile organic compounds and nitrogen oxides in the presence of sunlight), particulate
matter, nitrogen dioxide, sulfur dioxide, carbon monoxide, and lead.

Volatile organic compounds (VOCs) combine with nitrogen oxides to form ozone, as well as particulate
matter.  VOC emissions result primarily from incomplete fuel combustion and the evaporation of chemical
solvents and fuels.  On-road mobile sources are the largest contributors to statewide VOC emissions.
Stationary sources of VOC emissions include processes that use solvents (such as drycleaning,
degreasing, and coating operations and petroleum-related processes (such as petroleum refining,
gasoline marketing and dispensing, and oil and gas extraction).  Areawide VOC sources include
consumer products, pesticides, aerosols and paints, asphalt paving and roofing, and other evaporative
emissions.

Nitrogen oxides (NOx) is a group of gaseous compounds of nitrogen and oxygen, many of which
contribute to the formation of ozone and particulate matter.  Most NOx emissions are produced by the
combustion of fuels.  Mobile sources make up about 80 percent of the total statewide NOx emissions.
Mobile sources include on-road vehicles and trucks, aircraft, trains, ships, recreational boats, industrial
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and construction equipment, farm equipment, off-road recreational vehicles, and other equipment.
Stationary sources of NOx include both internal and external combustion processes in industries such as
manufacturing, food processing, electric utilities, and petroleum refining.  Areawide source, which include
residential fuel combustion, waste burning, and fires, contribute only a small portion of the total statewide
NOx emissions, but depending on the community, may contribute to a cumulative air pollution impact.

Particulate matter (PM) refers to particles small enough to be breathed into the lungs (under 10 microns
in size).  It is not a single substance, but a mixture of a number of highly diverse types of particles and
liquid droplets.  It can be formed directly, primarily as dust from vehicle travel on paved and unpaved
roads, agricultural operations, and construction and demolition.

Carbon monoxide (CO) is a colorless and odorless gas that is directly emitted as a by-product of
combustion.  The highest concentrations are generally associated with cold stagnant weather conditions
that occur during winter.  CO problems tend to be localized.

An Air Toxic Contaminant (air toxic) is defined as an air pollutant that may cause or contribute to an
increase in mortality or in serous illness, or which may pose a present or potential hazard to human
health.  Similar to criteria pollutants, air toxics are emitted from stationary, areawide, and mobile sources.
They contribute to elevated regional and localized risks near industrial and commercial facilities and busy
roadways.  The ten compounds that pose the greatest statewide risk are: acetaldehyde; benzene; 1,3-
butadiene; carbon tetrachloride; diesel particulate matter (diesel PM); formaldehyde; hexavalent
chromium; methylene chloride; para-dichlorobenzene; and perchloroethylene.  The risk from diesel PM is
by far the largest, representing about 70 percent of the known statewide cancer risk from outdoor air
toxics.  The exhaust from diesel-fueled engines is a complex mixture of gases, vapors, and particles,
many of which are known human carcinogens.  Diesel PM is emitted from both mobile and stationary
sources.  In California, on-road diesel-fueled vehicles contribute about 26 percent of statewide diesel PM
emissions, with an additional 72 percent attributed to other mobile sources such as construction and
mining equipment, agricultural equipment, and other equipment.  Stationary engines in shipyards,
warehouses, heavy equipment repair yards, and oil and gas production operations contribute about two
percent of statewide emissions.  However, when this number is disaggregated to a sub-regional scale
such as neighborhoods, the risk factor can be far greater.
Additional information on specific air toxics that are attributed to facility categories can be found in ARB’s
Emission Inventory Criteria and Guidelines Report for the Air Toxics Hot Spots Program (May 15, 1997).
This information can be viewed at ARB’s web site at http://www.arb.ca.gov/ab2588/final96/guide96.pdf.

3 Indicates whether facilities activities listed in column 4 are generally subject to local air district permits to
operate.  This does not include regulated products such as solvents and degreasers that may be used by
sources that may not require an operating permit per se, e.g., a gas station or dry cleaner.

4 Local air districts do not permit woodburning fireplaces inside private homes.  However, some local air
districts and land use agencies do have rules or ordinances that require new housing developments or
home re-sales to install U.S. EPA –certified stoves.  Some local air districts also ban residential
woodburning during weather inversions that concentrate smoke in residential areas.  Likewise, home
water heaters are not permitted; however, new heaters could be subject to emission limits that are
imposed by federal or local agency regulations.

5 Technical training schools that conduct activities normally permitted by a local air district could be
subject to an air permit.

6 Generally speaking, warehousing or distribution centers are not subject to local air district permits.
However, depending on the district, motor vehicle fleet rules may apply to trucks or off-road vehicles
operated and maintained by the facility operator.  Additionally, emergency generators or internal
combustion engines operated on the site may require an operating permit.

7 Authorized by recent legislation SB700.


