King County, WA in Top 95-100% Air Emissions Compared to All other US Counties
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King County, WA in Top 90-95% Air Emissions Compared to All other US Counties
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 2002 US EPA NATA report uses 1996 information. Above information retrieved by sorting on maps by county by chemical.  http://www.epa.gov/ttn/atw/nata/mapexpo.html

Note background qualifier comment- “See the ambient concentration map for the best information about the variation in concentrations of these pollutants:” May not be as much variability from County to County etc.

A good starting point for NATA information is the results page at http://www.epa.gov/ttn/atw/nata/nsata1.html
A more in depth analysis can be made by going to http://www.epa.gov/ttn/atw/nata/ted/exporisk.html to do health assessments by census tract.

The mean modeled median exposure concentrations for Washington graph that follows on the next page appears to be a format that would be useful if we had something similar for King County, by Seattle sites monitored during 2001 and any sites of special interest. A chart for average and a different chart for maximum measured would make it easy to summarize the information. Averages can be misleading. Also the 6 day sampling protocol used for the 2001 monitoring can miss significant information (Reference, Jonathan Cohen and Arlene Rosenbaum, ICF Consulting, Final Report, Analyses Of ISCST, ASPEN, And Monitored Air Toxics Data In Houston-Galveston, Baltimore, And Minneapolis-St. Paul: Implications For Network Design, Prepared For Lake Michigan Air Directors Consortium, pg 29, http://www.ladco.org/toxics/reports/icf_air_toxics_modeling_final.pdf )

1996 modeled exposure concentrations bar charts that follow were obtained by sorting on individual chemicals at http://www.epa.gov/ttn/atw/nata/chartexp.html

Dashed arrows that appear on some of the NATA 1996 modeled exposure concentrations bar charts were added by Arlene Brown. They correspond with 2001 data listed on WA Dept of Ecology presentation charts on the 2001 Toxics Air Monitoring study funded by the US EPA. Monitoring data shall be considered preliminary until the final report is published.

The draft May 2002 Puget Sound Air Toxics Evaluation report uses the 2001 monitoring data and NATA modeling information to estimate health hazards in King County. It’s available at http://www.pscleanair.org/news/other_pubs.shtml#20020516psatedf

To obtain conversions from parts per million to metric units go to individual chemical pages at this site http://www.epa.gov/ttnatw01/hlthef/
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1996 Modeled Median Exposure Concentrations for Washington
(For Limitations On The Use of These Data See Page 2)





Above from http://www.epa.gov/ttn/atw/nata/excharts/washington-chart.pdf
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2001 Sea-Tac Airport Chrome Data:  1.64 plus/minus 0.39 ng/m3 avg. 

Sea-Tac was the highest of the 6 Seattle monitoring. Max reading exceeded 8 ng/m3

Note regarding NATA hazard assumptions:” Chromium sources of emissions include the combustion of coal and oil, electroplating, vehicles, iron and steel plants, and metal smelters. The emissions reflected in this assessment are based on state and local agency reporting of chromium as "chromium and compounds," individual chromium compounds and chromium ions. Because of the inconsistent reporting, all of the chromium was lumped together for dispersion modeling as "Chromium VI." EPA then based quantitative risk estimates on an assumption that 34 percent of the chromium is hexavalent chromium (which is the most toxic form) based on information from past inventorying efforts.”
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Major Area & Other Onroad Nonroad Background
Percent Contribution to Statewide Annual Average Exposure Concentration Estimates




For Washington, “Area and Other” was the major contributor for chrome followed by “Nonroad”
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2001 Sea-Tac Airport Nickel Data:  1.84 plus/minus 0.38 ng/m3 avg. 

Sea-Tac’s average was the highest of the six Seattle monitoring sites.
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2001 Sea-Tac Airport TSP Lead Data:  4.65 plus/minus 0.84 ng/m3 avg.

Lake Forest Park average was higher: 5.09 plus/minus 0.94 ng/m3 avg

The lead content in fuel used by small aircraft is higher than what was allowed in cars.

Taking lead out of gasoline used by cars is believed to have resulted in an increase in 3 IQ points or US children (public tv show –need to insert the famous Dr name ).

Above chart is for cancer only, not learning disabilities or other health problems.

[image: image6.png]!‘”"% 1996 Modeled Exposure Concentrations
Lead - Statewide Source Sector Contribution Estimates

Lower

Natonal
Alabama
srizana
Sekansas
Calfomia
Colorado
Comnectcut

Delawa
Wastinglon, DG
Floida
Georga
Idaho
Hinois
Indiana
lova
Kansas
Kentucky
Lovisiana
Maine
Maryand
Massachusetss
ichigan
Mimesota
Mississiopi
Missour
Montara
Nebraska
Nevada

New Hampshi
New derzey
New Mexico
New York
North Carolna
Notth Dakota
ohio
Oktahoma
Oregon
Pemnsyhania
Rhode Isiand
South Carolna
‘South Dakota
Tennessee
Texas
ey
Vermont
Virgnia
Wastingion
West Virginia
Wiscansin
Wyoring
Puerto Rico
Virgin lands

(For limitations on the use of these data see page 2)

Major Area & Other Onroad Nonroad Background
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For Washington, nonroad is the largest contributor for lead
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2001 Sea-Tac Airport TSP Manganese Data:  7.55 plus/minus 1.70 ng/m3 avg 

Sea-Tac was the highest of the 6 Seattle monitoring. Its single highest measurement exceeded 36 ng/m3s
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2001 Sea-Tac Airport TSP Arsenic Data:  0.96 plus/minus 0.18 ng/m3 avg, max approx 3 ng/m3
Lake Forest Park (LFP) was higher than Sea-Tac: 1.62 plus/minus 0.40 ng/m3 avg.  One LFP measurement exceeded 12 ng/m3 or .012 ug/m3.
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2001 Sea-Tac Airport Acetaldehyde Data:  0.77 ppb ( 1.4 in above units).     [image: image10.png]Natoral
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The reliable way to test for this is typically not done since it only measures acrolein. Acrolein respiratory impacts may be larger than its cancer impacts.
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2001 Sea-Tac Airport 1-3 Butadiene Data:  51 ppt ( 0.11 in above units).

Beacon Hill was highest: 71 plus/minus 26 ppt (0.16 in chart units)
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For Washington, “Area and Other” is the major contributor for 1,3-butadiene followed by “Nonroad”
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2001 Sea-Tac Airport Benzene Data:  334 plus/minus 47 ppt ( 1.1 in above units)

Georgetown was highest: 581 plus/minus 127 ppt (1.89 in chart above units)

Note, jet fuel only contains a small percent of benzene.

2001 Sea-Tac Airport TSP Arsenic Data:  0.96 plus/minus 0.18 ng/m3 avg 

Lake Forest Park (LFP) was higher than Sea-Tac: 1.62 plus/minus 0.40 ng/m3 avg.  One LFP measurement exceeded 12 ng/m3 or .012 ug/m3.
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2001 Sea-Tac Airport TSP Cadmium Data:  0.12 plus/minus 0.02 ng/m3 avg 

Lake Forest Park (LFP) was slightly higher than Sea-Tac: 0.17 plus/minus 0.05 ng/m3 avg.  One LFP measurement was approx. 1.3 ng/m3 or .013 ug/m3.
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2001 Sea-Tac Airport Formaldehyde Data:  1.2 ppb ( 1.5 in above units)
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2001 Trichloroethylene Sea-Tac Airport Data: 31 plus/minus 13 ppt (0.17 ug.m3 units)

Highest was Georgetown at 71 plus/minus 18 ppt (0.38 in chart units)
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Vinyl Chloride - Statewide Concentration Distribution Estimates
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Vinyl chloride not monitored for the 2001 Sea-Tac Airport study

[image: image26.png]1996 Risk Characterization
Distribution of non-cancer hazard quotient for the US population, based on 1996 exposure” to major sources.
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Distribution of non-cancer hazard quatient for the US population, based on 1996 exposure" to nonroad mobile sources.
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 above from http://www.epa.gov/ttn/atw/nata/rcharts/figure10.pdf
[image: image28.png]1996 Risk Characterization
Population whose 1996* exposures to 29 carcinogenic air pollutants
from various source sectors exceeded set cancer risk levels
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above from http://www.epa.gov/ttn/atw/nata/rcharts/figure27.pdf
[image: image29.png]1996 Risk Characterization
Distribution of ifetime cancer risk for the US population, based on 1996* exposure
to 29 carcinogenic air pollutants from various source sectors.
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above from http://www.epa.gov/ttn/atw/nata/rcharts/figure25.pdf
[image: image30.png]1996 Risk Characterization
Distribution of respiratory hazard index for the US population, based on 1996" exposure
to 8 respiratory initant air pollutants from various source sectors
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above from http://www.epa.gov/ttn/atw/nata/rcharts/figure28.pdf
Shows nonroad has the most people in the Hazard Index (HI) 10 category which is the most severe health threat.  

National-Scale Air Toxics Assessment
Nationwide Predominant Source Type for Each Pollutant
	AREA 
	MAJOR 
	MOBILE 
	BACKGROUND 

	ethylene oxide 
	coke oven emissions 
	acetaldehyde 
	PCBs 

	perchloroethyleneB 
	acrylonitrileA 
	1,3 butadiene 
	ethylene dibromide 

	methylene chlorideB 
	vinyl chlorideA 
	acroleinA 
	carbon tetrachloride 

	1,3 dichloropropene 
	propylene dichorideA 
	leadA 
	hexachlorobenzene 

	POM 
	quinolineA 
	benzene 
	ethylene dichloride 

	nickelM 
	1,1,2,2 tetrachloroethaneA 
	formaldehyde 
	chloroform 

	arsenicM 
	  
	  
	mercury 

	beryllium 
	  
	  
	trichloroethyleneA 

	cadmiumM 
	  
	  
	  

	manganeseM 
	  
	  
	  

	chromiumM 
	  
	  
	  

	hydrazineM 
	  
	  
	  


M = for at least 5 States, the dominant source type is major
A= for at least 5 States, the dominant source type is area and other
B= for at least 5 States, the dominant source type is background

Above from http://www.epa.gov/ttn/atw/nata/sumtbl.html

Following descriptions of source of chemicals http://www.epa.gov/ttn/atw/nata/pollinf2.html. Recognizing that almost no studies have been done to characterize toxic pollutants from aircraft operations, it is no surprise they aren’t mentioned specifically.

Acetaldehyde is mainly used as an intermediate in the synthesis of other chemicals. Acetaldehyde is formed as a product of incomplete wood combustion in fireplaces and woodstoves, forest and wildfires, pulp and paper production, stationary internal combustion engines and turbines, vehicle exhaust fumes, and wastewater processing. 

Acrolein is primarily used as an intermediate in the manufacture of acrylic acid. It can be formed from the breakdown of certain pollutants in outdoor air or from forest and wildfires, as well as vehicle exhaust. 

Acrylonitrile is primarily used in the manufacture of acrylic and modacrylic fibers. It is also used as a raw material in the manufacture of plastics. Acrylonitrile may be released to the ambient air during its manufacture and use, from landfills, and through incineration of sewage sludge. 

Arsenic, a naturally occurring element, is found throughout the environment; for most people, food is the major source of exposure. The air emissions are predominantly a result of the burning of coal or fuel oil, from metal smelters, iron foundries, and burning of wastes. 

Benzene is found in the air from emissions from oil and natural gas production, petroleum refining, burning coal and oil, gasoline service stations, pulp and paper production, coke ovens, and motor vehicle exhaust. Benzene is used as a constituent in motor fuels; as a solvent for fats, waxes, resins, oils, inks, paints, plastics, and rubber; in the extraction of oils from seeds and nuts; and in photogravure printing. It is also used as a chemical intermediate. Benzene is also used in the manufacture of detergents, explosives, pharmaceuticals, and dyestuffs. 

Beryllium emissions are predominantly a result of the burning of coal or fuel oil. 

1,3-Butadiene is found in ambient air from motor vehicle exhaust as well as manufacturing and processing facilities, gasoline distribution, production of synthetic plastics and rubber, wastewater processing, forest and wildfires, or other combustion 

Cadmium emissions are mainly from the burning of fossil fuels such as coal or oil, and the incineration of municipal waste. Cadmium may also be emitted into the air from zinc, lead, or copper smelters. For nonsmokers, food is generally the largest source of cadmium exposure. Cadmium levels in some foods can be increased by the application of phosphate fertilizers or sewage sludge to farm fields. 

Carbon tetrachloride was produced in large quantities to make refrigerants and propellants for aerosol cans, as a solvent for oils, fats, lacquers, varnishes, rubber waxes, and resins, and as a grain fumigant and a dry cleaning agent. Consumer and fumigant uses have been discontinued and only industrial uses remain. Individuals may be exposed to carbon tetrachloride in the air from accidental releases from production and uses, its disposal in landfills, and wastewater processing. 

Chloroform may be released to the air from a large number of sources related to its manufacture and use, as well as its formation in the chlorination of drinking water, wastewater, and swimming pools. Pulp and paper mills, hazardous waste sites, and sanitary landfills are also sources of air emissions. Chloroform was used in the past as an extraction solvent for fats, oils, greases, and other products; as a dry cleaning spot remover; in fire extinguishers; as a fumigant; and as an anesthetic. However, chloroform is no longer used in these products. 

Chromium sources of emissions include the combustion of coal and oil, electroplating, vehicles, iron and steel plants, and metal smelters. The emissions reflected in this assessment are based on state and local agency reporting of chromium as "chromium and compounds," individual chromium compounds and chromium ions. Because of the inconsistent reporting, all of the chromium was lumped together and modeled as "chromium compounds." In assessing the risk, the Agency conservatively assumed that 34 percent of the chromium is hexavalent (which is the most toxic form). 

Coke oven emissions are a mixture of coal tar, coal tar pitch, and creosote and contain chemicals such as benzo(a)pyrene, benzanthracene, chrysene, and phenanthrene. Coke oven emissions may occur from coke ovens and facilities associated with the manufacture of aluminum, steel, and graphite as well as electrical and construction industries. 

1,3-Dichloropropene is used as a component in formulations for soil fumigants. Emissions are associated with its manufacture or application as a soil fumigant. 

Diesel Particulate Matter (PM) is a mixture of particles and gases that is a component of diesel exhaust. Diesel exhaust is listed as a mobile source air toxic due to the cancer and noncancer health effects associated with exposure to whole diesel exhaust. EPA believes that exposure to whole diesel exhaust is best described, as many researchers have done over the years, by diesel particulate concentrations. 

Dioxins/Furans are the common name for polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans. Examples of industries that emit dioxins/furans are hazardous and medical waste incinerators, cement production, and pulp/paper production. Because the states used different methodologies for reporting emissions information and the fact that various polychlorinated dioxin and furan compounds are all believed to cause adverse health effects by the same mechanism, EPA combined dioxins/furans for modeling purposes into "toxic equivalents" (TEQ) by normalizing each dioxin and furan species to an equivalent amount of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), then aggregating them. In this way, the dioxin/furan TEQ emissions, exposure, and risk estimates in this assessment include all polychlorinated dioxin and furan compounds for which the National Toxics Inventory contains emissions data. 

Ethylene dichloride is primarily used in the production of vinyl chloride as well as other chemicals. It is used in solvents in closed systems for various extraction and cleaning purposes in organic synthesis. 

Ethylene dibromide was used in the past as an additive to leaded gasoline and as a fumigant. Ethylene dibromide is currently used in the treatment of felled logs for bark beetles and termites, and control of wax moths in beehives. Ethylene dibromide is also used as an intermediate for dyes, resins, waxes, and gums. 

Ethylene oxide is used mainly as a chemical intermediate in the manufacture of textiles, detergents, polyurethane foam, antifreeze, solvents, medicinals, adhesives, and other products. The major sources of emissions are commercial and hospital sterilizers. 

Formaldehyde is used mainly to produce resins used in particleboard products and as an intermediate in the synthesis of other chemicals. The major sources of emissions to the air are forest and wildfires, stationary internal combustion engines and turbines, pulp and paper plants, petroleum refineries, power plants, manufacturing facilities, incinerators, and automobile exhaust emissions. 

Hexachlorobenzene is formed as a byproduct during the manufacture of other chemicals (mainly solvents) and pesticides.  It was widely used as a pesticide until 1965.  There are currently no commercial uses of hexachlorobenzene in the United States. 

Hydrazine is used in agricultural chemicals (pesticides), chemical blowing agents, pharmaceutical intermediates, photography chemicals, boiler water treatment for corrosion protection, textile dyes, and as fuel for rockets and spacecraft. 

Lead is used in the manufacture of batteries. The largest source of lead in the atmosphere has been from leaded gasoline combustion, but with the phase down of lead in gasoline, air lead levels have decreased considerably. Other sources of air emissions include combustion of solid waste, coal, and oils, emissions from iron and steel production and lead smelters. Exposure to lead can also occur from food and soil. Children are at particular risk to lead exposure since they commonly put hands, toys, and other items in their mouths, which may come in contact with lead-containing dust and dirt. Lead-based paints were commonly used for many years and flaking paint, paint chips, and weathered paint powder may be a major source of lead exposure, particularly for children. 

Manganese is a naturally occurring substance found in many types of rock and soil; it is ubiquitous in the environment and found in low levels in water air, soil, and food. Manganese can also be released into the air by combustion of coal and oil, residential combustion of wood, iron and steel production plants, and power plants. 

Mercury is predominantly emitted to the air by the combustion of fossil fuels (mostly coal) and waste. Included in the "combustion" category are medical waste incinerators, which burn medical waste and municipal waste combustors which burn municipal waste. Once mercury enters waters, either directly or through air deposition, it can "bioaccumulate" in fish and animal tissue in its most toxic form, methylmercury. Bioaccumulation means that the concentration of mercury in predators at the top of the food web (for example, predatory fish and fish-eating birds and mammals) can be thousands or even millions of times greater than the concentrations of mercury found in the water. 

Methylene chloride is predominantly used as a solvent in paint strippers and removers; as a process solvent in the manufacture of drugs, pharmaceuticals, and film coatings; as a metal cleaning and finishing solvent in electronics manufacturing; and as an agent in urethane foam blowing. Other sources of emissions are landfills and wastewater processing. 

Nickel is found in the outside air as a result of releases from utility oil and coal combustion, residential heating, nickel metal refining, lead smelting, sewage sludge incineration, manufacturing facilities, mobile sources, and other sources. 

Perchloroethylene is widely used for dry-cleaning fabrics and metal degreasing operations. 

Polychlorinated biphenyls (PCBs) are a group of chemicals that contain 209 individual compounds. PCBs are no longer produced or used in the United States today; the major source of exposure to PCBs today is the redistribution of PCBs already present in soil and water. PCBs were used in capacitors, transformers, plasticizers, surface coatings, inks, adhesives, pesticide extenders, carbonless duplicating paper. Smaller amounts of PCBs may be released to the air from disposal sites and combustion. PCBs have been detected in food; they bioaccumulate through the food chain, with some of the highest concentrations found in fish. 

Polycyclic organic matter (POM) defines a broad class of compounds that includes the polycyclic aromatic hydrocarbon compounds (PAHs). POM compounds are formed primarily from combustion and are present in the atmosphere in particulate form. Sources of air emissions are diverse and include, vehicle exhausts, forest and wildfires, asphalt roads, coal, coal tar, coke ovens, agricultural burning, residential wood burning, and hazardous waste sites. Because of limited emissions data, for this assessment Polycyclic Organic Matter (POM) data have been limited to either the group of 7 or group of 16 individual PAH species referred to as 7-PAH and 16-PAH, respectively. In this assessment POM refers to 16-PAH. The 16-PAH group includes the 7-PAH group. 

Propylene dichloride is used as a chemical intermediate in the production of chlorinated organic chemicals, as an industrial solvent, in ion exchange manufacture, in toluene diisocyanate production, in photographic film manufacture, for paper coating, and for petroleum catalyst regeneration. Propylene dichloride is also emitted from landfills. 

7-PAH (Polycyclic Aromatic Hydrocarbons) is a subset of the 16-PAH group of compounds. In this assessment the 16-PAH compounds are referred to as Polycyclic Organic Matter (POM). The species that make up 7-PAH are probable human carcinogens, and the 16-PAH are those species that are measured by an EPA test method (EPA Method 610). 

Quinoline is used mainly as an intermediate in the manufacture of other products. Quinoline is also used as a catalyst, a corrosion inhibitor, in metallurgical processes, in the manufacture of dyes, as a preservative for anatomical specimens, in polymers and agricultural chemicals, and as a solvent for resins and terpenes. It is also used as an antimalarial medicine. A potential source of very low exposure to quinoline includes the inhalation of ambient air contaminated by emissions from petroleum refining, quenching and coking, and wastewater processing. 

1,1,2,2-tetrachloroethane is no longer used much in the United States, current air emissions predominantly result from its use as a chemical intermediate during the manufacture of other chemicals.  One of the sources of emissions is landfills. 

Trichloroethylene used in the United States is mainly associated with industrial degreasing operations and is also emitted from landfills.  

Vinyl chloride is used to make polyvinyl chloride (PVC) plastic and vinyl products. Sources of emissions include the discharge of exhaust gases from factories that manufacture or process vinyl chloride, landfills, or evaporation from areas where chemical wastes are stored
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