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Introduction 

A healthy community is one in which the natural resources essential to human life are of a 

quality and quantity sufficient to protect and sustain the population.  The focus of this literature 

review is to examine the primary challenges to a community’s ability to meet this condition:  

the presence of toxic contaminants and the depletion of critical resources.   

 

A community’s survival is dependent on a local environment that provides the natural 

resources essential for life:  food, air and water.  When those resources become toxic, rates of 

morbidity and mortality increase.  When those resources become depleted, the environment 

may no longer be able to support the community at all.  Toxic and depleted resources are 

described by the key concepts of point source pollution, nonpoint source pollution, and 

resource depletion. 

 

Point Source Pollution 

Point source pollution refers to events that originate from a single site, such as chemical spills, 

leaking storage tanks, or illegal dumping of toxic chemicals.  Figure 8.1 illustrates the pollutants’ 

primary route of dispersal, as they travel into and contaminate ground water.1 
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Nonpoint Source Pollution 

Nonpoint source pollution refers to toxins from multiple sites (e.g., emissions from factories, 

fertilizers from agricultural lands, grease and oil from city streets) being widely dispersed 

throughout the community by runoff from precipitation.  Water carries and deposits these 

chemicals across the landscape, creating multiple paths to human and environmental exposure 

and ultimately degrading surface and groundwater quality (Figure 8.2).2 

                     Figure 8.2.  Nonpoint Source Pollution 

 

 

 

 

 

 

 

Figure 8.1. Point Source Pollution 
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Resource Depletion 

Resource depletion is a term that describes a reduction in number or quantity of a resource so 

as to threaten the ability of a community to function.  In the United States and around the 

globe, the health and viability of many communities are threatened not only by degradation of 

water quality, but also by the depletion of water resources.3   

 

This paper presents research on threats to the health of the 

environment that we depend on to survive and thrive.  Human 

exposures to toxins can be categorized into industrial pollutants, 

outdoor air pollutants, and indoor air pollutants.  Water quality and 

quantity are vital to a healthy community.  The impacts of water 

quality and quantity on human health can be described as water 

contamination and depletion. 

 

Human Exposures to Toxins 

 Environmental toxins have a negative impact on human health.  In the United States, there 

are over 80,000 naturally occurring or  manufactured 

chemicals used by industry and commerce, very few 

of which have been tested for health impacts on 

animals or humans.4  A 2004 literature review 

examined research on the relationship between 

Human Exposures to Toxins          

• Industrial pollutants       

• Outdoor air pollutants                         

• Indoor air pollutants 

Water Quality & Quantity                        

• Contamination 

• Depletion 

Around 1950, approximately one in four 

Americans could expect a cancer diagnosis 

at some point during his or lifetimes. 

Today, nearly one in two men and more 

than one in three women can someday 

expect to hear, ‘you have cancer’.   

- American Cancer Society, 2005                                         
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chemical contaminants and 180 different diseases or conditions.  The review found “strong” 

evidence that chemicals were associated with 127 different diseases, including cancers, 

respiratory illness, and birth defects.5  A 2006 literature review focusing on 30 years of cancer 

research presented strong evidence that chemical exposures elevated the rate of adult and 

childhood cancers.6  The American Cancer Society concluded that environmental chemicals are 

not only linked to chronic disease, but also explain the increase in the most commonly 

diagnosed cancers and the rapidly increasing adult 

and child diagnoses of melanoma, lymphomas, 

testicular, brain and bone marrow cancers (none of 

which are related to tobacco use).7   The American 

Cancer Society also reported that the incidence of 

cancer increased by 85% between 1950 and 2001.  

For example, medical and epidemiological studies demonstrate the connection between 

childhood leukemia and living near benzene emitting sources such as gas stations.8  

Documented associations between malignancies in children (e.g. leukemia, neuroblastoma, 

non-Hodgkin’s lymphoma, cancers of the brain) and pesticide exposures have also been 

reported.9,10,11  

 

Industrial Pollutants 

Exposure to harmful industrial pollutants can have adverse impacts on human health.  The 

first step in evaluating the impact of man-made and naturally occurring chemicals used in 

industrial processes is to determine which lead to human exposures, at what frequency, and at 

The Agency for Toxic Substances and 

Disease Registry (ATSDR) is  a federal 

public health agency operated by the US 

Department of Health and Social Services.  

Their “Toxic Substance Portal” has an 

extensive list of substances that are 

documented as toxic to humans, which 

can be searched by name or by type of 

impact (such as toxins that are 

carcinogenic, or that damage a specific 
1
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what level.  This is the question addressed by biomonitoring studies carried out by the Centers 

for Disease Control and Prevention (CDC) over the past decade.12  Testing is so complex that 

they have only been able to assess a miniscule proportion of the 80,000 chemicals used in 

industry or commerce. CDC has tested for the presence of 300 chemicals by analyzing blood, 

urine, saliva, hair or breast milk of random sub-samples of 2500 people across the country.  The 

CDC has found that 219 (73%) were present at some level in the bodies of a significant number 

of subjects, indicating that a high percentage of contaminants are widely dispersed in the 

environment and absorbed into people’s bodies.13  For example, almost all subjects were found 

to have traces of polybrominated diphenyl ethers (BDE-47) used in fire retardants, Bisphenol A 

(BPA) used in epoxy resins and production of plastics, and perfluorooctanoic acid (PFOA) used 

in coatings on non-stick pans.14  The human health effects of these chemicals at low 

environmental doses or at biomonitored levels from low environmental exposures are 

unknown.  However, animal studies have indicated adverse health impacts of these chemicals 

(e.g., fetal development, neurodevelopment, and thyroid function).15
 

 

Exposures to Point Source Pollution 

Point source industrial pollution increases the likelihood of exposure to chemicals that can 

adversely impact human health, but clean-up efforts can reduce risk.  Despite regulatory 

oversight, industrial chemicals may enter the environment because of accidental spills, leaks 

from deteriorating infrastructure, or illegal dumping.  Exposure to these harmful substances in 

the environment increases the risk of experiencing negative health effects.  The Comprehensive 

Environmental Response, Compensation, and Liability Act (known as Superfund or CERCLA) 
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provides federal funding to clean up uncontrolled or abandoned hazardous-waste sites as well 

as accidents, spills, and other emergency releases of pollutants and contaminants into the 

environment.16  In Washington, the Department of Ecology is responsible for assessing known 

toxic sites and prioritizing available funding for clean up based on the toxicity of the chemicals 

and the likelihood that they will adversely impact human  health.17  Both the Environmental 

Protection Agency (EPA), the Washington Department of Ecology, and the Washington 

Department of Community Trade and Economic Development have dedicated considerable 

resources to restoring “brownfields”, properties abandoned due to known or suspected 

contamination by chemicals.  Environmental cleanups of these sites might reduce the risk of 

exposure to harmful substances.  Some of these chemicals include petroleum releases 

(primarily from leaking underground storage tanks), chlorinated solvents, pesticides and other 

organic and inorganic chemicals.18,19  Clean up and re-use of these neglected properties 

protects the public’s health and creates opportunities for economic development and other 

community improvements.20,21  Another  source of environmental contamination are landfills, 

which received 54% of consumer waste in 2008.22  In that same year, 82 percent of surveyed 

landfill cells had leaks, and 41 percent had a leak larger than 1 square foot.23   

 

Exposures to Nonpoint Source Pollution 

Humans are regularly exposed to harmful nonpoint source industrial pollutants that can have 

serious health effects.  Nonpoint source pollution is a more far-reaching problem due to the 

sheer volume of industrial chemicals, the lack of information about their toxicity, and the 

challenges of safe production and disposal.  The EPA has identified 187 toxic air pollutants 
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(chemicals known or suspected to cause cancer or other serious health effects, such as 

reproductive effects or birth defects, or adverse environmental effects) released to the 

environment through industrial, commercial and vehicular emissions.24  In February 2011 

stronger emission standards were issued for commercial and industrial solid waste incinerators 

in an effort to decrease the health risks presented by their releases of toxins such as mercury, 

lead, and cadmium and their contribution to ozone and particulate matter.25   Toxic exposures 

may also occur through product use by consumers.  For example, people come into daily 

contact with products made from petrochemicals, many of which are toxic and can enter the 

human body through skin contact, inhalation or ingestion (Box 8.1).26  

Box 8.1. Common products made from petrochemicals 

Plastics Paints Synthetic fibers 

Soaps Drugs Rubbers 

Detergents Fertilizer Flooring and insulating materials 

Solvents Pesticides  

 

Outdoor Air Pollutants 

Outdoor air pollutants are harmful to human health.  Transportation emissions from cars, 

trucks, marine vessels and air travel (known collectively as mobile sources) are the largest single 

source of air pollution In the United States,27 which is why the Clean Air Act required the EPA to 

establish National Ambient Air Quality Standards in 1999.28  Despite some measure of success 

in reducing emission levels subsequent to this law, in 2008 40% of Americans (127 million 

people) lived in counties that failed to meet the clean air standards.29  Ozone and particulate 

matter are the two outdoor air pollutants that present the greatest threat to human health.30
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Ground Level Ozone 

Ground level ozone results in serious risks to human health.  Ground level ozone is created by 

chemical reactions between oxides of nitrogen (NOx) and volatile organic compounds (VOC) 

when exposed to heat or sunlight. The major sources of NOx and VOC are emissions are from 

industrial facilities and electric utilities, motor vehicle exhaust, gasoline vapors, and chemical 

solvents.31  Ozone creates serious human health risks, including increased suspectibility to 

pneumonia and bronchitis, inflammation and scarring of the lung, exacerbation of asthma and 

respiratory diseases, and increased mortality.32  

 

Particulate Matter (PM) 

Particulate matter causes morbidity and mortality.  Particulate Matter (PM) consists of 

chemicals carried in particles and liquid droplets that can be suspended in the air for long 

periods of time.  PM can vary by particle size and is commonly categorized by diameter, such as 

PM10 (smaller than 10 micrometers) and PM2.5 (smaller than 2.5 micrometers).  PM also varies 

in composition, from relatively benign dust to harmful asbestos or heavy metals.33  Being 

exposed to any kind of particulate matter may increase breathing and heart problems, worsen 

asthma symptoms, lead to adverse birth outcomes, lung cancer, decreased lung growth in 

children, and early death.  PM2.5 is particularly dangerous because the particles are so small that 

they stay in the air longer (days to weeks), travel farther (hundreds of miles), and can pass 

through smaller airways to lodge deep in the lungs and even enter the bloodstream.34  In terms 

of particle composition, a study of sources of daily mortality in six US cities found that an  



Clark County Public Health 12/13/11         10 

 

increase in PM2.5 from mobile emissions, compared to an increase due to dust, accounted for a 

3.4% increase in daily mortality.35  

Indoor Air Pollutants 

Exposure to indoor air pollutants can have adverse impacts on human health.  There are many 

sources of indoor air pollution, including gases and particulates from the combustion of oil, gas 

or wood for heating or cooking; asbestos fibers from insulation, off-gassing of chemicals in 

pressed wood products, household cleaning chemicals, and the penetration and concentration 

of fumes and gasses from outdoor air.  Among these, three relatively common pollutants are 

highly carcinogenic: second hand smoke, radon and benzene.36 

 

Second Hand Smoke 

Exposure to secondhand smoke causes cancer, heart disease, Sudden Infant Death Syndrome 

(SIDS), and asthma.  Secondhand smoke contains more than 700 chemicals, hundreds of which 

are toxic and 70 which are known carcinogens.  The CDC states that there is no risk-free level of 

exposure to secondhand smoke.37  One out of every six cancer deaths in the US are due to 

tobacco, and exposure to the toxins in second hand smoke, particularly indoors, increases 

tobacco-related morbidity and mortality among adults and children.38  Compared to those 

without exposure, nonsmokers exposed to secondhand smoke at home or work have a 20-30% 

higher risk of developing lung cancer.39  Secondhand smoke causes an estimated 46,000 

premature deaths from heart disease in the US each year among non-smokers.40  In addition, 

secondhand smoke causes serious health problems in children, such as asthma, pneumonia and 
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ear infections.41  Infants exposed to secondhand smoke after birth are also at greater risk for 

SIDS.42  

 

Radon 

Radon causes lung cancer.  Radon is an odorless and tasteless gas that is formed from the 

natural process of radioactive decay of small amounts of uranium found in rocks and soil.43  The 

second leading cause of lung cancer in the United States next to smoking, radon is estimated to 

be present in nearly 1 out of 15 homes in the US.  Due to its relationship to geological features, 

it is more prevalent in some parts of the country than others.44  Radon is responsible for more 

than 200,000 lung cancer deaths each year.45  

 

Benzene 

Benzene causes cancer.  In the top 20 of chemicals for production volume and an ingredient in 

gasoline, glues, paints, furniture wax, and detergents, benzene is generally found in higher 

concentrations in indoor than outdoor air.46  A known carcinogen, individuals exposed to high 

levels of benzene may develop and die from leukemia within five to fifteen years.47  Exposures 

occur at occupational sites where benzene is used, among smokers (benzene is an ingredient in 

tobacco), and from environmental proximity.  For instance, children who live near freeways or 

in dwellings next to gas stations or fuel storage sites show high rates of exposure and increased 

rates of leukemia.48  
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Water Quality and Quantity 

Contamination 

Humans can be exposed to toxins through polluted water.  Persistent toxins from point source 

pollution may leach into groundwater; toxins from nonpoint sources are transported across the 

landscape by precipitation and snowmelt, may be concentrated in plants and aquatic species, 

are discharged surface water bodies such as streams, lakes and estuaries and may penetrate 

aquifers as well. 

Quality of Private Well Water 

Many private well systems are at risk of contamination.  A 2008 U.S. Geological Survey (USGS) 

study sampled wells across 48 states and 30 regional aquifers and found that 23% had one or 

more contaminants at a concentration greater than the human health benchmark.49  Health 

threats were mainly due to microbial contamination, and to a lesser extent to inorganic 

chemicals including radon, arsenic, uranium, nitrate and fluoride.  Among the inorganic 

chemicals, the most frequent threat was from high levels of nitrates (found in 4.4% of sampled 

wells and attributed to run off from fertilizers, livestock and septic systems). Nitrates deprive 

red blood cells of oxygen and may cause mortality in infants and miscarriages in pregnant 

women or birth defects in their offspring.50  As approximately 15% of the population relies on 

private wells for drinking water, the health threat is considerable.  It is also worth noting that 

60% of the wells tested positive for traces of man-made organic compounds including 

herbicides, insecticides, solvents, gasoline byproducts, and other chemicals. The study 

concludes that the widespread presence of so many contaminants is evidence of the role 

aquifers in concentrating and transporting chemicals.51 
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Quality of public water 

Public water systems are generally safe, but are susceptible to contamination.  According to 

the CDC, US drinking water is among the safest in the world, but not invulnerable to 

contamination from runoff, industrial pollution, and water-borne microorganisms.  The largest 

such systems are called Community Water Systems (CWS’s) serve about 292 million people in 

the US.  Although these systems are regulated by the EPA, they rely on states to monitor and 

report violations.  Based on such reports, the EPA warns that public water systems are at 

increasing risk of contamination due to aging infrastructure and pollution from human 

activities.52  A 2003 study of public drinking water in 19 US cities found water quality to be 

uneven, and also pointed to crumbling infrastructure and nonpoint source pollution as the 

routes by which lead, bacteria, pesticides, and other contaminants enter municipal water 

systems.53  In 1993 only 79% of systems nationwide met health standards, peaking in 2002 

when 94% did so.  In 2009, 92% met standards.54  In Washington State, agriculture has had a 

substantial effect on water quality, especially east of the Cascades, due largely to the effects of 

nonpoint source contamination on ground and surface waters.  Nitrate is the most prevalent 

drinking water quality concern in Washington, but there are also quality issues due to pesticide 

contamination of water supplies, point-source contamination from industrial and commercial 

activities, and urban runoff.  Water-quality related to the Hanford Nuclear Reservation is also a 

concern.55  
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Recreational waters 

Contamination makes many waterways unsafe for recreation.  Consistent with other findings 

presented in this paper, a 2007 study by the EPA that assessed the quality of 30% of US 

freshwater bodies found quality to be significantly impaired, primarily due to nonpoint source 

pollution.56  Specifically, they reported that about 45% of assessed stream miles, 47% of 

assessed lake acres, and 32% of assessed bay and estuarine square miles were not clean 

enough to support uses such as fishing and swimming.  The leading causes of water quality 

issues included excess levels of nutrients, metals (primarily mercury), sediment and oxygen 

depletion due to organic contaminants.57  High nutrient levels are associated with fecal 

contamination accumulation of microorganisms can pose an infection hazard for recreational 

water users.  Chemicals can be ingested with water, breathed, or absorbed through contact 

with skin, potentially resulting in exposure to irritants or carcinogens.58 

 

Water Depletion  

Public access to safe, healthy drinking water is threatened not just by water pollution, but 

also by the risk of aquifer or reservoir depletion.  While many regions of the world have ample 

freshwater supplies, four out of every 10 people live in river basins which are experiencing 

water scarcity.  By 2025, at least 3.5 billion people or nearly 50 percent of the world's 

population will face water scarcity.59  Ground water depletion is occurring in many states in the 

US as a result of continued pumping to meet population growth and agricultural demands. 

Major drops in water tables are occurring in many parts of the US, including the Pacific 

Northwest (Columbia River Basin and Snake River Plain aquifer in Idaho).60  Glacial melt as well 
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as over-pumping challenge glacially fed river basins or water reservoirs that were historically 

replenished by snowmelt.  The Columbia River traverses 1,243 miles, along which glaciers are 

melting and the timing of supply and demand is changing as a result of warmer, dryer summers. 

Consequently, there is a greater scarcity of water resources in summer and warmer, wetter 

winters with more rapid runoff and decreased recharge.61   

 

Disparities 

While everyone is at risk from environmental toxins, some groups face higher levels of 

exposure depending on the location of their homes or work.   Greater health impacts are 

experienced by people with physical vulnerabilities related to age or pre-existing health 

conditions.  Disparities in water quality and quantity are largely geographic. 

Socioeconomic Status (SES) 

Low-income populations are at risk for higher exposures to poor quality indoor air, outdoor 

air, and industrial pollutants.  Because the presence of manufacturing industries or location 

along trafficked roads or freeways makes housing prices decrease, persons with limited income 

and limited choice more often live in areas where industrial chemicals make soil or water 

contamination more likely, and where outdoor air quality is more polluted due to mobile 

emissions.62, 63, 64 

Age 

In general, children and older adults face the most severe health consequences from 

degraded environments.  Infants and children are at increased risk due to developmental 

vulnerabilities.65  Infants are at highest risk for death after exposure to high levels of nitrates in 
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drinking water, particulate matter is more damaging to children whose lungs are still 

developing, and lead exposure has more adverse and lasting cognitive impacts since children’s 

brain and nervous systems are not fully developed.66, 67, 68 The other age group 

disproportionately impacted is older adults. 69  Older adults have high rates of pre-existing 

conditions such as asthma, chronic bronchitis, emphysema and cardiac problems.  

Consequently, they face more serious health effects at lower levels of exposure than the 

general population. 

Race and Ethnicity 

Greater exposure to some toxins has been observed in racial and ethnic minorities.  The CDC’s 

2007-2008 biomonitoring studies indicated that 9% of the total population showed exposure to 

Benzene. The rate was appreciably higher for non-Hispanic blacks (27.4%) and Mexican 

Americans (22.3%).70  This is likely a result of occupational and residential exposures associated 

with poverty.  Disparities in exposures to nitrates were found in small drinking water systems in 

agricultural areas in California (where fertilizer runoff contributes to this problem).  Higher 

levels of nitrates were detected in systems serving Latinos and renters compared to those 

serving whites or homeowners.71  Subsistence fishing is another source of toxic exposure that is 

more common among racial/ethnic minorities.  This creates greater risk of exposure to 

persistent toxins such methyl mercury that causes neurological damage to fetuses and 

children.72 

Geography 

The risk of exposure to environmental toxins varies by geography.  Although there is nowhere 

in the United States that people do not experience toxic exposures, risks do vary somewhat by 
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geography, such as increased residential exposures from proximity to current or past sources of 

pollution, or occupational exposures in areas with mining or petrochemical industries.  At this 

time, the risk of water depletion is more geographically specific, but rapidly increasing across 

the US and worldwide.73  

Conditions Needed to Thrive 

To thrive, communities need to be able to breathe air, eat food, and drink water that is not 

contaminated by toxic pollutants. While the number of toxins already in our environment 

means the total elimination of threat is unrealistic, every action taken to prevent further 

emission of toxins, clean up existing pollutants, protect residents from avoidable exposures, 

and ensure the availability of essential natural resources, is an action that will promote a 

healthier community. 
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Health Data 

Local data is not available for all forms of morbidity and mortality related to toxin 

exposures.  We summarize available county data on asthma and cancer, and report 

results of statewide testing for persistent bioaccumulative toxins and health impacts of 

particulate matter. 

Asthma 

In 2009, the Clark County age-adjusted hospitalization rate for asthma was 76.3 per 100,000, 

about the same as the statewide rate of 77.7.1 

Cancer 

Cancer is the leading cause of death and years of potential life lost in Clark County and in 

Washington State.  In 2008, cancer accounted for about 30% of all deaths in Clark County, 

followed by heart disease, and chronic lung disease.2  Clark County has overall rates of 

cancer similar to those of Washington State. 

Presence of Bioaccumulative Toxins 

The Sightline Institute analyzed data from subjects throughout the Northwest testing for 

the presence of two toxins, polychlorinated biphenyl (PCB) and polybrominated diphenyl 

ethers (PBDE).3  PCBs and PBDEs were formerly used in many industrial and household 

products, such as furniture, electronics, and flame retardant. These toxins were chosen as 

indicators of pollution because of their characteristics that reflect long-term and 

widespread exposure.  Specifically, they are harmful to organisms, break down slowly, and 

accumulate in tissues over time.  Both pollutants interfere with hormones in humans, and 

can result in developmental or fertility problems.  PCBs can result in skin rashes, liver 
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problems, and dermal or ocular lesions.4 The EPA has determined that PCBs affect the 

neurological, reproductive, and immune systems, and are probably carcinogenic to 

humans.5   

 

PCBs and PBDEs were banned in the United States in the 1970s pursuant to an 

international treaty on persistent organic pollutants.  However, they continue be present 

in humans and in other animals.  The Sightline study found that in Washington, test 

results showed the average PCB contamination level of 300 parts per billion, whereas the 

lowest level found in the Northwest was 51.  A 2005-2006 Washington Department of 

Ecology study of Vancouver Lake found PCB levels exceeding the EPA’s National Toxics 

Rule criterion.6  Sightline documented PBDE contamination levels in Washington of 88 

parts per billion, compared to 1.3 parts in Japan and 2.1 parts in Sweden, two populations 

referenced as models (Chart 8.1).  The analysis shows that there is some evidence of 

increasing 

accumulation over 

time, and that the 

Northwest has 

slightly lower 

contamination than 

the US as a whole. 

 

Chart 8.1. Median PBDE levels (Parts per Billion in Breast milk) 
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Morbidity and Mortality from Particulate Matter 

In 2009, the Washington State Department of Ecology estimated that the cost of disease 

related to PM2.5 (mostly from diesel fuel) amounted to $190 million annually.7  Their 

study found that, statewide, PM2.5 contributed to: 

- 1,500 nonfatal heart attacks 

- 450 incidents of different heart diseases not resulting in heart attacks 

- 1,900 incidents of acute bronchitis 

- 100 cases of chronic lung disease 

- 250 incidents of pneumonia 

- 400 emergency room visits for asthma, and 

- Thousands of incidents of worsened asthma. 

 

Current Conditions 

Industrial Pollutants 

Point Source Industrial Pollutants in Clark County 

The 2010 Toxics Release Inventory identifies 24 facilities in Clark County reporting disposal 

of toxic chemicals through air emissions, recycling, treatment, energy recovery, or other 

means (Map 8.1).  Collectively, these facilities released about 340,000 pounds of 32 

different toxic chemicals through point source air emissions in 2010.  Total on-site 

disposal or release of toxic chemicals from these facilities is estimated at about 400,000 

pounds in 2010, placing the county in the middle third of emitters among Washington’s 39 

counties.  Large amounts of toxic chemicals are also disposed of or released in nearby 

counties.  Cowlitz and Lewis Counties are home to some of the state’s largest managers of 

toxic chemicals, with 1.6 and 3.6 million pounds disposed of or released in 2010, 
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respectively.  Facilities in Multnomah County disposed of or released an additional million 

pounds.8  

 

There are relatively few point source facilities in Clark County polluting the air.  An 

analysis of EPA data led by news media and a non-profit group shows that there are 

seventeen sites in Clark County emitting hazardous chemicals into the air, and none are 

currently classified as high-priority violators.9  Using the EPA’s Risk Screening 

Environmental Risk Indicators tool, analysts scored the facilities based on the potential 

harm to human health from toxins released from 2003 through 2009.  Although the risk 

screening tool is not intended to assess risk from specific facilities, it can help characterize 

risk in the county as a whole.  The analysis shows three high-risk facilities in Clark 

County.10 

 

Table 8.1. Cleanup Sites in Clark County 

Site City Status 

Alcoa* Vancouver Cleanup started 

BNSF Railway Co. Vancouver Cleanup started 

Boomsnub Airco* Vancouver Cleanup started 

Burlington Environmental Washougal Cleanup started 

Chevron Bulk Plan Vancouver Cleanup started 

Frontier Hardchrome* Vancouver Cleanup started 

Nustar Energy Vancouver Cleanup started 

Pacific Wood Treating Ridgefield Cleanup started 

RJ Frank Property Ridgefield Cleanup started 

Time Oil Handy Andy 8 Vancouver Cleanup complete - monitoring 

Camp Bonneville North Clark Co. Cleanup started 

Vancouver City Blanford Station 4* Vancouver Cleanup started 

* Indicates EPA Superfund site   
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There are approximately 50 hazardous sites in Clark County identified by the Washington 

Department of Ecology.11  These may be closed or abandoned, but pose a contamination 

concern.  The department ranks these sites according to their threat to public health and 

the environment.  Those with the highest possible ratings are listed in table 8.1. 

 

Nonpoint Source Industrial Pollutants in Clark County  

 Clark County is vulnerable to many of the same nonpoint source pollutants that are found 

elsewhere in the country.  The EPA has created models that provide estimated county-

level risks for cancer, neurological disorders, and respiratory disease based on air toxins.  

Based on air pollution alone, these risks levels are described in table 8.2, which includes 

point source as well as nonpoint source pollutants. Statewide cancer risk from air 

pollution is displayed in map 8.2, in which higher estimated cancer risk is represented in 

darker colors. 

Table 8.2.  Cancer Risk from Air Toxins in Clark County, 2005 (cases per million people) 

 Point 

Source 

Risk 

Nonpoint 

Source 

Risk 

On 

road 

Risk 

Non 

Road 

Risk 

Background 

Risk 

Secondary 

Risk 

Total 

Risk 

Clark County 0.0786 4.43 0.916 0.969 6.90 8.63 21.9 

Washington 0.0476 0.919 0.743 0.303 0.859 1.44 4.31 

Clark County faces higher cancer risks from air toxins than the state as a whole. 
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These risks are from air pollution only.  Clark County residents face additional risks similar 

to those throughout North America.  As discussed above, persistent bioaccumulative 

toxins contribute to cancer risk and are transmitted through food.  

 

 

Map 8.2.  Cancer Risk from Air Toxins by Census Tract, 2005 
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Source: US EPA
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Outdoor Air Pollutants 

Sources of Outdoor Air Pollution in Clark County  

The Washington State Department of Ecology 

conducts periodic inventories of emissions for 

criteria air pollutants.12   The dominant sources 

of air pollution in Clark County are on and off-road vehicles.  In terms of tons of emissions 

per year, on-road vehicles account for over half of emissions, and combined with off-road 

vehicles (not including rail or marine), total 70 percent of emissions in Clark County.  Cars, 

trucks, and off-road sources such as construction equipment are the largest contributors 

to air pollution.  The next largest source of air pollutants is natural emissions (9%), 

followed by woodstoves and fire places (8%).  Chart 8.2 displays the contribution of 

primary sources to total tons of air pollution.  Note that ozone is not directly emitted, but 

formed by precursors such as nitrogen oxides and Volatile Organic Chemicals (VOCs). 

 

 

 

 

 

Criteria air pollutants are regulated by 

the EPA under the Clean Air Act.  They 

include ozone, particulate matter, 

carbon monoxide, nitrogen oxides, 

sulfur dioxide, and lead. 
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Exposure to Ozone 

Ground level ozone is a criteria air pollutant under the Clean Air Act, and it is monitored in 

Clark County by the Southwest Washington Clean Air Agency and the EPA.  In 1990, the 

EPA designated the Vancouver area as a nonattainment area for ozone because ozone 

levels exceeded the National Ambient Air Quality Standard.  Following this designation, 

Washington and Oregon submitted maintenance plans to control ozone emissions from 

on-road vehicles, non-road vehicles, household products, and industry.13   Data from the 

EPA show that, with the exception of 1996, ground level ozone in Clark County has been 

Chart 8.2. Clark County Air Pollution by Source, 2005 (percent of total tonnage) 

 

 

 

Vehicles are the 

dominant source of 

air pollution in Clark 

County.  Source: 

Washington 

Department of 

Ecology.  Pollutants 

include PM10, 

PM2.5, DPM2.5, 

NOx, SO2, CO, NH3, 

and VOC. 

Natural sources
9%

Woodstoves/fireplaces
8%

Recreational boats
3%

Point source
3%

Other
7%

Off-road mobile sources
19%

On-road mobile (vehicles)
51%



Clark County Public Health 12/13/11 10 

 

consistently below the National Ambient Air Quality Standard since 1990.  Other 

monitoring stations in the region have shown a similar trend, and there has been a 21% 

national decrease in ozone levels since 1990.14 

 

Exposure to Particulate Matter 

 Clark County shares an air shed with the Portland Metropolitan Area, and our assessment 

benefits from analysis conducted by the State of Oregon Department of Environmental 

Quality, the Portland Air Toxics Solutions study.  Their analysis, also used in studies by the 

Southwest Washington Clean Air Agency, shows that by 2017, nearly all of the urbanized 

area of Clark County is projected to have diesel particulate matter values above the 

benchmark for healthy air established by Oregon DEQ. 15 

 

 The benchmark value is the concentration of PM that that would cause one cancer case 

out of one million people exposed constantly over 70 years.  The study models show that 

much of Clark County will have concentrations more than five times the benchmark value  

in 2017 (Map 8.3).16 
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Data from the Washington Department of Ecology show the sources of PM10, PM2.5, and 

DPM 2.5 (from diesel combustion).  The largest sources of each are listed in table 8.2. 

Table 8.2. Largest Sources of Particulate Matter in Clark County 

                   (percent of total tonnage), 2005 

PM10 PM2.5 DPM2.5 

Wood stoves & fireplaces 

(29%) 

Road dust (26%) 

Point sources (16%) 

Wood stoves & fireplaces (47%) 

Point sources (18%) 

Residential outdoor burning 

(11%) 

On-road mobile (30%) 

Non-road mobile 

(46%) 

Ships (12%) 

 

Research shows that particulates emitted from roadways impact health for a considerable 

distance.  About 15% of County residents live within 500 feet of a highway, and about 40% 

Map 8.3. Diesel Particulate Matter in the Portland Metropolitan Region 
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within 500 feet of a major roadway.  Some studies suggest a wider buffer to estimate 

impact, and CCPH estimates that about 25% live within 1500 feet of a highway. 

 

Protective and Mitigating Factors 

Over the past several years, many efforts have been undertaken to control emissions and 

improve air quality.  Following designation as an air quality maintenance area, the region 

implemented mitigating measures such as vehicle emissions testing and wood stove 

certification that have contributed to reduced emissions of criteria pollutants and ozone 

precursors.  

 

Indoor Air Pollutants 

Sources of Indoor Air Pollutants in Clark County 

Clark County residents face indoor air pollution risks similar to those faced by other 

jurisdictions.  The Washington State Department of Health notes many indoor air 

pollutants present in Washington, including asbestos, carbon monoxide, mold, radon, 

formaldehyde, and second-hand smoke from tobacco.17 

 

Radon 

According to the EPA, Clark County has among the 

highest predicted levels of radon, the second 

leading cause of lung cancer.  The average radon 

Map 8.4.  Radon risk in Washington 
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level in Clark County is 3.1 pCi/L (a measure of radioactivity), compared to a national 

average of 1.3 pCi/L.  The EPA recommends mitigating action when levels are at or above 

4 pCi/L.  Despite the Clark County average being within established limits, one of the 

largest radon testing companies in Clark County found that 21% of homes have levels at 

or above 4 pCi/L.18  Map 8.4 displays predicted radon risk in Washington, with red 

representing the highest risk.19 

 

Benzene 

Benzene is nearly ubiquitous in our built environments, especially indoors.  Paints, 

detergents, and other household objects emit benzene in homes and businesses.  The CDC 

has found that gas stations, underground storage tanks, and heavily trafficked roads can 

be significant sources.20  Map 8.5 displays the location of gas stations, auto servicing 

facilities, and highways in Clark County.  As would be expected, gas stations are clustered 

along major traffic corridors. 

 

Second Hand Smoke 

The CDC identifies tobacco smoke as a major cause of benzene exposure.21  In Clark 

County, 90% of households do not allow smoking inside their homes.22 In addition, some 

large housing providers, such as Vancouver Housing Authority, prohibit smoking in many 

or all of their buildings.   
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Map 8.5. Gas Stations, Auto Service Stations, and Gas Storage, 2011 
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Water Quality 

Drinking Water 

There are three types of water delivery systems in Washington State.  Group A systems 

have 15 or more connections and include public water providers such as municipalities, 

Clark Public Utilities, and a number of privately operated systems.  Group B systems are 

privately operated public water systems with 2-14 connections.  Private water sources are 

the third type of system, consisting of a well or in rare instances a spring and typically 

serving a single residence.  About 75% of residents are served by Group A systems, 24% by 

private wells, and 1% by Group B systems.23   

 

Group A Community Water Systems 

Monitoring and reporting are required for community water systems, which serve about 

330,000 people in Clark County.24  Providers are required to produce annual consumer 

confidence reports on the levels of various water contaminants.25  In addition to reporting 

on regulated contaminants, many providers voluntarily test for unregulated 

contaminants.26  Recent reports on water quality testing from all public water providers in 

Clark County indicate they are providing very good water quality, showing that all primary 

contaminants regulated by the EPA are at safe levels.27, 28, 29, 30, 31, 32 Community water 

systems often employ sophisticated water treatment processes to ensure that both health 

and esthetic quality standards are achieved. 
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Group B and Private Water Systems 

There are no requirements for regular monitoring and reporting on water quality in 

private well systems.  These systems are monitored only if problems arise or through 

temporary programs.  As there are no reliable data to determine the quality of the 

drinking water, Group B and private wells are at higher risk of undetected contamination.  

A characteristic specific to Group B water systems is that they are more likely to be used 

by people unaware of the lack of monitoring and associated risks.  Of 2830 total 

documented connections to Group B systems, about 2650 are residential.33  The total 

number of users of non-residential systems is unknown, and these users are likely 

unaware of risks associated with Group B systems. 

In the recent past, some private wells and Group B systems within Clark County have 

experienced contamination from multiple sources, including coliforms, arsenic, and 

nitrates.  Clark County Public Health recommends testing for each of these, suggesting 

tests every year for coliform bacteria, every three years for nitrates, and once for arsenic.   

 

Coliform bacteria are naturally occurring and are found in the feces of many animals, 

including humans.  The presence of coliform bacteria is indicative of the possibility of 

harmful pathogens such as E. coli.  Voluntary tests from 2,300 private wells in Clark 

County found unsatisfactory levels of coliforms in 30% of wells tested in the late 1990s.34   
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Arsenic is a naturally occurring but poisonous chemical sometimes found in well water in 

Clark County.  There have been intermittent detections of arsenic levels far above the safe 

contamination level (10 ug/L) established by the EPA.  In 2004 Clark County Public Health 

launched an effort to test wells, following previous test results indicating the presence of 

arsenic.  Using 1,200 testing results, CCPH identified contaminated drinking water and 

modeled the probability of arsenic contamination throughout the county.  The study 

found that areas of northwest Clark County are at higher risk of contamination from 

arsenic. 

 

Nitrate is a chemical that comes from fertilizers, manure, and septic system discharge.35  

Whereas public water systems are required to treat water to remove nitrates, private 

wells are not regulated.  Recently, nitrate levels were found to be increasing in some wells 

in north Clark County, likely due to increasingly concentrated development and human 

activity in the area.36 

 

Surface Water  

The Clark County Department of Environmental Services (DES) monitors surface water and 

manages stormwater through the Clean Water Program.  Surface water is indicative of 

overall water health and of the risks associated with recreational water use.  The 

department monitors Clark County’s ten watersheds and assesses stream health.  In 2010, 

they found one watershed in good health, three in poor health, with the rest in fair 

health.  Map 8.6 displays stream health by watershed. 
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Map 8.6. Stream Health by Water Shed, 2010 
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DES also reports on lake health, which has been problematic in Clark County.  Both 

Vancouver and Lacamas lakes have unhealthy levels of nutrients, which lead to algae 

blooms, low levels of dissolved oxygen, and damaged 

fish habitat.  CCPH monitors E. Coli and bluegreen algae 

in Vancouver Lake, and the Washington Department of 

Ecology monitors Battle Ground Lake.  In some cases 

there are threats to human health when algae levels 

exceed safety thresholds set by the World Health 

Organization.  Algae and E. coli have led to occasional 

closures of Vancouver Lake swimming beaches, listed in table 8.3.37 

 

Water Quantity 

Status of Water Resources in Clark County 

Ground water is the main source of drinking water in Clark County.  Most private wells 

draw from underground sources in the Troutdale Aquifer system.  A cross section of water 

sources and wells is displayed in figure 8.3.  The Salmon-Washougal watershed serves 

most of Clark County.  In 2011, the Washington Department of Ecology found that:  

“This watershed is one of the most intensely populated basins in western Washington, 

and as a result much of the water in this watershed has already been spoken for.  There is 

limited water available for new uses, especially given that river and stream levels need to 

be maintained to ensure adequate water quality and fish migration.  Increased demands 

from population growth, declining summer and early fall stream flow levels, and impacts 

from climate change add to the challenge of finding new water supplies in [the Salmon-

Washougal watershed].”38 

 

 

Table 8.3. Vancouver Lake 

Closures 2003 - Present 

Year Reason 

2003 Cyanobacteria 

2004 Cyanobacteria 

2004 Cyanobacteria 

2006 Cyanobacteria 

2007 Cyanobacteria 

2007 Cyanobacteria 

2007 E. Coli 

2009 Cyanobacteria 

2009 E. Coli 
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New well fields under development near the southern area of Vancouver Lake and the 

confluences of the East and North Forks of the Lewis River are anticipated to increase 

water supplies for several decades. 

 

Threats to Water Resources in Clark County 

 

There are two principle issues regarding the quantity of water resources in Clark County.   

First, the Troutdale Aquifer has been designated as a sole-source aquifer, meaning that it 

supplies more than 50% of the drinking water for an area and there are no other 

adequate sources that can be legally or feasibly accessed.39  Any contamination of this 

aquifer could potentially harm hundreds of thousands of people or leave them without 

Figure 8.3. Cross Section of Hydro-Geologic Structures in Clark County 
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drinking water.  As of 2006, the Washington Department of Ecology listed 12 super fund 

sites in the aquifer area where contamination has occurred but is part of an EPA clean up. 

 

A second threat to water quantity is that increasing population coupled with climate 

change could result in a diminishing supply of water.  The EPA’s sole source finding cites 

data indicating that stress on the aquifer had decreased water levels by ten feet or more 

by 2005.40  This could pose water availability issues for those with uphill or shallow wells, 

especially during dry summer months when there is less recharge, also a time when the 

Portland Water Bureau may draw from the aquifer to compensate for low water levels in 

Bull Run.  The Northwest is expected to experience less snowpack and drier summers as a 

result of climate change, exacerbating quantity problems.  University of Washington 

scientists estimate that in the Portland metropolitan region, water providers will have to 

secure 50% more water resources because of climate change, over and above those 

needed to accommodate population growth.41 

 

Disparities 

Socioeconomic Status (SES) 

Using data from the EPA National Air Toxins Assessment (Map 8.X, above), CCPH 

examined cancer risk by census tract within Clark County.  We found that there is a 

moderate positive correlation between the percent of census tract populations living in 

poverty and the cancer risk from air toxins (0.53, p<.01).  The risk of cancer from ambient 

air toxins increases somewhat as the percent of population in poverty increases, meaning 
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that people living in census tracts with high poverty also tend to have increased risk of 

cancer caused by air pollution.  Statewide patterns of cancer risk suggest a strong 

association with density, and the denser census tracts in Clark County tend to have higher 

poverty levels and a greater density of roads and auto traffic.  These coincident factors 

may explain variation in risk more than poverty itself. 

The risk of disproportionate exposure to drinking water contaminants faced by lower SES 

populations is low in Clark County.  Low SES populations are concentrated in urbanized 

areas, and are therefore less likely to depend on private wells vulnerable to 

contamination.  All Clark County census tracts with high poverty rates (≥20%) are served 

by Group A water systems, which are subject to regular monitoring, reporting, and 

treatment. 

Race and Ethnicity 

In our analysis of cancer risk from air toxins, CCPH found that there is a moderate positive 

correlation between cancer risk and the percent of census tract population that is non-

White (0.49, p<.01).  Like low SES populations, racial and ethnic minorities make up a 

larger share of the population in densely populated areas of Clark County, which tend to 

have higher cancer risk. 

Racial and ethnic minorities have a low risk of disproportionate exposure to drinking 

water contaminants.  As a result of their concentration in urban areas, there is a higher 

likelihood that their drinking water comes from a safer Group A water system. 
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Age 

Youth can be disproportionately impacted by some pollutants, as their stage of physical 

and neurological development makes them more susceptible.  For example, children are 

especially vulnerable to exposure to lead, and infants are susceptible to “blue baby 

syndrome” which results from nitrate contamination in drinking water.  CCPH did not find 

evidence of disproportionate impacts on youth in Clark County.  In fact, we found a 

moderate negative correlation between the percent of census tract populations under 

age 20 and the risk of cancer from air toxins (-0.51, p<.01).  The correlation between risk 

of cancer from air toxins and the percent of adults aged 65 or older was low (0.25, p<.05).  

In Washington, youth under age 20 and adults age 65 or older have higher hospitalization 

rates for asthma.  However, the Clark County youth hospitalization rate for asthma is 75.4 

per 100,000, significantly below the statewide rate of 102.3.42  Whereas older adults in 

Clark County face a higher risk of hospitalization due to asthma, there does not appear to 

be a disproportionate risk to youth.  

Geography 

As demonstrated by the data in this report, health risks from pollutants vary throughout 

the county.  In general, the risk of exposure to air toxins is greater in denser, urbanized 

areas in the southern part of the county.  Conversely, vulnerability to water 

contamination is greater in northern parts of the county, where more of the population 

relies on unmonitored private wells. 
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Summary 

Findings from the literature review compared to current conditions in Clark County are 

summarized below in table 8.3. 

Table 8.3. Summary of Research Findings and Current Conditions  

Finding Current Condition Level of 

Concern 

Environmental toxins have a negative 

impact on human health.   

Cancer is the leading cause of death 

and potential years of life lost. 
High 

Exposure to harmful industrial 

pollutants can have adverse impacts 

on human health.   

There are high average levels of PCBs 

and PBDEs in Washington. Medium 

Point source industrial pollution 

increases the likelihood of exposure 

to chemicals that can adversely 

impact human health, but clean-up 

efforts can reduce risk.   

There are 24 facilities reporting toxic 

releases in Clark County in 2010. 

Low 

Humans are regularly exposed to 

harmful nonpoint source industrial 

pollutants that can have serious 

health effects.   

On-road nonpoint pollution is the 

largest source of air pollution in Clark 

County. 
High 

Outdoor air pollutants are harmful to 

human health.   

Clark County has a cancer risk from air 

toxins of 21.9 cases per million, higher 

than the Washington risk of 4.43. 

High 

Ground level ozone results in serious 

risks to human health.   

Ozone levels in Clark County have been 

consistently below dangerous levels. 
Low 

Particulate matter causes morbidity 

and mortality 

Urbanized areas have high 

concentrations of PM2.5.  The larges t 

sources of PM are woodstoves, fire 

places, and diesel engines.  

High 

Exposure to indoor air pollutants can 

have adverse impacts on human 

health.   

Many indoor air pollutants present in 

Washington, including asbestos, carbon 

monoxide, mold, radon, formaldehyde, 

and tobacco smoke 

Medium 
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Exposure to secondhand smoke 

causes cancer, heart disease, Sudden 

Infant Death Syndrome (SIDS), and 

asthma.   

90% of households have rules about 

smoking indoors. 
Low 

Radon causes lung cancer.   Clark County has a high risk of exposure 

to radon. 
High 

Benzene causes cancer.   There are many indoor sources of 

benzene.  Gas stations, auto servicing 

facilities, and gas storage are located 

along major corridors. 

Medium 

Humans can be exposed to toxins 

through polluted water.   

Group A water systems provide high 

quality water.  Group B systems and 

private wells are not monitored. 

Low 

Many private well systems are at risk 

of contamination.   

About 24% of the Clark County 

population gets drinking water from 

private wells. 

High 

Public water systems are generally 

safe, but are susceptible to 

contamination.   

All public water systems in Clark 

County have safe drinking water. Low 

Contamination makes many 

waterways unsafe for recreation.   

Lakes in Clark County have suffered 

from nutrient loading and occasional 

beach closures have been necessary. 

Medium 

Public access to safe, healthy drinking 

water is threatened not just by water 

pollution, but also by the risk of 

aquifer or reservoir depletion.   

The Troutdale aquifer is a sole source 

aquifer.  Climate change and growth 

could strain water resources. 
Medium 

Low-income populations are at risk 

for higher exposures to poor quality 

indoor air, outdoor air, and industrial 

pollutants.   

There is a moderate correlation 

between percent of population in 

poverty and risk of cancer from air 

toxins. 

Medium 

In general, children and older adults 

face the most severe health 

consequences from degraded 

environments.   

Youth are especially susceptible to 

pollutants, but there is a negative 

correlation between percent of 

population under 20 and risk of cancer 

from air toxins. 

Medium 
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Greater exposure to some toxins has 

been observed in racial and ethnic 

minorities.   

There is a moderate correlation 

between percent non-White 

population and risk of cancer from air 

toxins. 

Medium 

The risk of exposure to 

environmental toxins varies by 

geography. 

Southern areas face higher risks from 

air toxins.  Northern areas face higher 

risks of water contamination. 

Medium 
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