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Health Assessment and Evaluation 

Introduction
 

Balancing the potential benefits and harms 

of using coal as an energy source is an ongoing 

challenge for local communities and the global 

economy. Coal is a natural resource that has 

long been used to power a wide variety of 

activities. It is a non-renewable resource; the 

bulk of the coal mined today is about 300 

million years old and will not be replaced 

during human existence. Though it is a 

naturally occurring substance, coal can be 

dangerous to human health, especially in its 

particulate form. Additionally, the extraction, 

transportation, and combustion of coal can 

have major impacts on natural, social, and 

economic conditions. 

This health analysis considers the potential 

impacts and human health consequences of 

three proposed coal export projects that could 

result in rail transport of coal through 

Multnomah County. 

The goals of this analysis are to: 

•	 Synthesize scientific knowledge about 

the human health impacts of coal 

transportation by rail 

•	 Identify the populations in Multnomah 

County who might be affected 

•	 Describe the most likely human health 

impacts of coal transportation locally 

To do so, the effects of the following are 

examined: 

•	 Rail freight traffic in general, such as 

noise, locomotive emissions, and 

roadway congestion 

•	 Coal as a specific cargo 

The Multnomah County Health Department 

conducted this analysis at the request of 

Multnomah County Chair Jeff Cogen. As Chair 

and CEO of Multnomah County, Chair Cogen 

has responsibility for protecting the health of 

county residents. Based on the findings, the 

Health Department has identified potential 

actions for consideration by the County Chair 

and other concerned community leaders. 

Overview of Analysis 
This analysis considers the potential impacts of 

coal export projects that could result in the 

transport of coal through Multnomah County. 

Though coal would travel through the county, 

it would not be mined, loaded, unloaded, or 

burned here. This analysis considers the 

proposed Kinder Morgan Terminal, 

Millennium Bulk Terminal, and Port of Coos 

Bay projects. The analysis is based on 

descriptions of the projects provided by two 

sources: a white paper by the Western 

Organization of Resource Councils1 and 

investigative research by The Oregonian2 (see 

Table 1). This analysis considered the impacts of 

the three proposed projects together, using 

conservative estimates for the number of trains 

and volume of coal they will carry. 
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Multnomah County Health Department 
Health Assessment and Evaluation 

Table 1: Potential Routes and Freight Volumes of Proposed Projects 

Project 
Annual Coal Trains 

Per Day 
(est.) 

Possible Route to Port Shipments 
(est. millions of tons) 

Kinder 
Morgan 

15.0 initially, then up 
to 30.0 

46 Along the north bank of the Columbia River on 
BNSF rails, crossing into Multnomah County on 
the Columbia River Rail Bridge at Hayden Island, 
turning northwest onto Portland & Western rail 
line along U.S. 30 

Millennium 27.6 initially, then 
up to 48.5 

89 Could travel on either bank of the Columbia River 
if carried by Union Pacific, could travel along the 
south bank parallel to Columbia Blvd. and through 
Kenton before turning north on the Columbia 
River Rail Bridge 

Coos Bay 6.6 initially, then 
up to 11.0 

4 On Union Pacific tracks parallel to I84, then south 
through the Central East Side of Portland and 
along Route 99E 

Sources: The Oregonian2 and WORC1 

This analysis focuses on one specific stage of 

the coal cycle (transportation) by one shipping 

mode (rail) in one geographic location 

(Multnomah County). This means that the 

analysis does not consider the health impact of 

coal that would be carried on barges along the 

Columbia River or trains that might travel 

along the north bank of the Columbia River in 

Washington State. Nor does it address potential 

indirect effects of coal transportation which 

could have positive or negative health 

consequences. 

Positive indirect effects might include 

economic development related to railcar 

construction, increased public revenue from 

taxes on diesel-fueled coal trains, and/or 

improved rail infrastructure. 

Negative indirect effects might include 

displacement of other products carried by rail, 

fisheries depletion that could affect people’s 

diets and livelihoods, or health impacts of 

substances sprayed on coal to reduce dust. 

These issues, as well as the broader 

implications of the extraction, transportation, 

and combustion of coal on climate change, are 

discussed in many studies and white papers in 

the health and environment sectors3–6 and 

energy sectors.7–9 

Methods 
This health analysis used two techniques: 

literature review and spatial analysis. Literature 

review is a systematic process of synthesizing 

previous research on a topic. This analysis 

relied as much as possible on peer-reviewed 

scientific literature, but also used other sources 

such as documents produced by not-for-profit 

organizations, the railroad industry, and the 

general media. 

Spatial analysis involves using mapping 

software to understand geographical 

differences. This analysis used spatial analysis 
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Multnomah County Health Department 

to identify and describe the populations in the 

county who may be most affected by coal 

transportation by rail. The data about the 

population were obtained from the U.S. Census 

Bureau, the Portland State University 

Population Research Center, and a tabulation of 

Census data computed by the Metro regional 

government called the Equity Composite.10 The 

Oregonian provided a computer file mapping 

the potential routes for the proposed projects. 

Literature review findings 
The literature review identified six potential 

local environmental effects of concern related to 

coal transportation: 

1.	 Emission of particulate matter in the form 

of coal dust 

2.	 Emission of particulate matter in the form 

of diesel locomotive exhaust 

3.	 Production of noise and vibration by train 

movement 

4.	 Congestion and collisions along roadways 

and rail lines 

5.	 Train derailments 

6.	 Fires due to spontaneous combustion of 

coal 

Health Assessment and Evaluation 

The literature review also found that the 

above six effects are associated with the 

occurrence of the following health outcomes: 

•	 Heart and lung problems 

•	 Cancers 

•	 Growth and development problems 

•	 Stress and mental health problems 

•	 Injury 

•	 Death 

Nearly all of these health outcomes are 

associated with more than one of the 

environmental effects of concern. The schematic 

diagram in Figure 1 illustrates these 

relationships. The colored arrows represent 

effects of concern; the arrows point to the health 

outcomes with which the effects are associated. 
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Multnomah County Health Department 
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Figure 1: Relationships between coal transportation by rail, environmental effects of concern, and health outcomes 

Policy Decision Local Component Effects of Concern Potential Health Outcomes 

particulate 
growth & matter: 

development coal dust 
problems 

noise 
& 

coal export coal travels cancers vibration 
projects by rail
 
approved
 through
 

Multnomah
 
roadway County 

stress & congestion 
mental health & collisions 
problems 

particulate 
matter: 
diesel heart & lung 

exhaust problems 

safety related 
derailment 

injury & 
deaths 

fires 

This figure does not reflect the possible cumulative or synergistic impacts of these health outcomes on individual 
and communitylevel health. 
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Health Assessment and Evaluation 

Potential effects of concern, associated health outcomes, 
and local implications 

This section reviews each of the six 

environmental effects and their associated 

health outcomes. For each effect, this analysis 

examines how the three proposed coal 

transport projects might impact Multnomah 

County and provides a concluding statement 

that summarizes the analysis of that impact. 

Emission of particulate matter: 
Coal dust 
Associated health outcomes: heart and lung 
conditions such as heart attacks, strokes, asthma, 
and coal worker’s pneumoconiosis (black lung 
disease); cancers; growth and development 
problems; communitylevel health 

Particulate matter is a general term to 

describe small particles in the air, of which coal 

dust is one type. Particulate matter is toxic to 

human beings because it can enter the 

bloodstream after being inhaled. According to 

the World Health Organization, particulate 

matter is hazardous to human health even in 

extremely small quantities.11 

Heart and lung conditions 
Particulate matter can threaten 

cardiopulmonary health, the effective 

circulation of blood and utilization of oxygen in 

the body. The World Health Organization has 

reported that long-term exposure to particulate 

matter in the environment leads to a reduction 

in life expectancy from cardiopulmonary 

mortality.12 Particulate matter is associated 

with a host of respiratory problems, including 

impaired lung functioning13 and inhibited lung 

development in young people.14 Particulate 

matter can exacerbate and contribute to the 

onset of asthma,15–17 a disease that affects about 

nine percent of Multnomah County residents.18 

Young people, older adults, and people with 

heart conditions are especially vulnerable to 

these problems. 

Coal dust, as one specific type of particulate 

matter, is associated with certain health 

outcomes. Extreme exposure to coal dust, such 

as working 10 or more years in a coal mine,19 

can lead to coal workers’ pneumoconiosis 

(CWP), a debilitating condition that often 

causes death. CWP is extremely rare in Oregon. 

From 1968 to 2006, only one Oregonian died 

from CWP.19 

Cancers 
Inhalation of particulate matter in general is 

associated with increased risk of multiple types 

of cancer.20 

Cadmium, which can be present in coal dust, 

has been found to contribute to risk for lung 

and nasal cancer.21,22 However, an expert panel 

convened by the World Health Organization in 

1997 found no conclusive link between coal 

dust and cancer.23 Consultants reviewing the 

health effects of coal dust for an Australian 

mining company in 2005 came to the same 

conclusion.24 

Growth and development problems 
Coal dust may contain traces of the heavy 

metals, such as lead, mercury, chromium, and 

uranium, that are toxic to the human nervous 

system. Children are particularly vulnerable to 
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Health Assessment and Evaluation 

heavy metals which can lead to decreases in 

birth weight and children’s growth rate, and 

intellectual development problems.25 The 

amounts of these metals in a sample of coal 

vary depending on where the coal is mined. 

There is little evidence about the effect that 

heavy metals in coal dust may have on people 

exposed to coal dust in the environment. 

Communitylevel health 
There may be other effects of environmental 

coal dust on human health, but it is difficult to 

draw conclusions based on the limited research 

available. Most of what is known about the 

health impacts of coal dust on people is based 

on high levels of exposure—usually occurring 

in coal mining or processing workplaces. Little 

is known about people exposed to low levels, 

such as people who live in communities 

through which coal is transported. However, 

some studies suggest that living near coal 

operations has health effects. For example, 

research conducted near coal mines in England 

found that children living closer to coal mines 

more frequently visited physicians with 

respiratory complaints than did those living 

farther away.26–28 However, the same research 

team found that, despite increased doctors’ 

appointments, there was little conclusive 

evidence that children’s health status was 

worse as a result of the increased dust levels in 

the community. 

Studies of communities in the Appalachian 

region of the U.S. suggest that there are 

community-level health effects of coal 

exposure.29–32 These studies have found that 

even people who do not work in mines, but live 

near them, may experience higher mortality 

rates related to heart, respiratory, and kidney 

problems. However, the mechanisms for these 

impacts are not fully understood and may be 

the result of other factors such as the effect of 

high poverty rates on community health. 

Implications for Multnomah County 
The three proposed coal transport projects 

will not result in the loading and unloading of 

coal in Multnomah County, but might result in 

roughly 125,000 tons of coal moving through 

the county per day. Estimates of the amount of 

coal dust shed by trains during shipping vary 

from less than one percent to up to three 

percent of the load.33–36 

Due to their concern about the serious threat 

that coal dust poses to the stability of the train 

structure and its rail lines, BNSF Railway has 

been conducting research regarding the impacts 

of coal dust from loaded coal cars as they 

depart from the Powder River Basin.37 From 

these studies, BNSF Railway reports that 

shippers can take steps to reduce coal dust 

releases, including the use of a proper loading 

chute and the application of a dust suppression 

topper agent (e.g., a surfactant) to the coal 

shipment at the time of loading. 

The company states that the proper 

application of certain topper agents along with 

the use of a modified loading chute can 

potentially reduce coal dust levels by at least 85 

percent. However, there is no evidence of 

independent verification of these findings. 

In a series of cases before the federal Surface 

Transportation Board, utility companies that are 

required to follow BNSF Railway’s rules for 

shipping coal have argued that there is 

insufficient evidence for the effectiveness of these 

substances and that shippers should not be 

responsible for the costs of applying them.38–41 

The available research, including studies by 

railroads, government agencies and university 

researchers, suggests that many factors, such as 

how the coal is loaded, the speed the train is 

traveling, weather conditions, and the use of 

protective sprays, would influence the amount 

of coal dust released by trains traveling through 

Multnomah County. 
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Conclusion 
There are well-established health risks of 

exposure to coal dust in occupational settings. 

However, there are significant gaps in the 

scientific literature regarding how much coal 

dust is shed by trains carrying coal, how far 

coal dust travels from rail lines, and the health 

effects of inhaling this environmental coal dust. 

This makes it difficult to conclusively state 

what the local impacts of coal dust might be. 

Emission of particulate matter: 
Diesel locomotive exhaust 
Associated health outcomes: heart and lung 
conditions such as heart attacks, strokes, and 
asthma; cancer 

As discussed in the coal dust section above, 

particulate matter in the environment is 

dangerous to human health. Diesel particulate 

matter, a specific type of particulate matter that 

is released by engines powered by diesel fuel, 

has distinctive health hazards. 

Heart and lung conditions 
Inhalation of particulate matter is associated 

with several heart and lung conditions, as 

discussed in the coal dust section above. 

Cancers 
Inhalation of particulate matter is associated 

with cancers, as discussed in the coal dust 

section above. In the case of diesel particulate 

matter specifically, the relationship with cancer 

is conclusively documented. Diesel particulate 

matter is one of a few substances that is 

designated as a known carcinogen by the 

World Health Organization.42 

Implications for Multnomah County 
Freight train locomotives are powered by 

very large diesel engines. Diesel particulate 

matter is one of the air toxins that contributes 

the most to air pollution-related health risks in 

the Portland region. According to a recent 

estimate by the Oregon Department of 

Environmental Quality, in 2017 the region’s 

airshed will have on average more than ten 

times the level of diesel particulate that is 

considered safe.43 However, in general, trains 

contribute a relatively small percentage of total 

diesel particulate air pollution in our region 

(i.e., an estimated 7%).44 

The three proposed coal transport projects 

might result in 16-19 new train trips through 

Multnomah County. This might represent an 

estimated 15-20 percent increase in total train 

trips in Multnomah County compared to the 

current number of trips. Thus, the trains 

carrying coal would contribute a moderate 

increment of train-related diesel emissions in 

the region. 

Conclusion 
By virtue of using diesel engines, rail 

transportation of coal through Multnomah 

County will result in the emission of diesel 

particulate matter, a known health hazard. 

However, coal trains would add a relatively 

small increase to already-high levels of diesel 

particulate matter in the region, the vast 

majority of which is released by sources other 

than trains. 

Production of noise and vibration by 
train movement 
Associated health outcomes: stress and mental 
health problems; high blood pressure 

High blood pressure 
Noise can threaten cardiopulmonary health, 

the effective circulation of blood and utilization 

of oxygen in the human body. Noise, especially 

at high levels, can contribute to high blood 

pressure, a risk factor for heart disease.45–47 
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Stress and mental health 
Noise and vibration, such as that produced 

by trains, can affect people’s stress levels and 

mental well-being. Stress influences health 

through the secretion of stress-related 

hormones and causing behaviors (particularly 

coping mechanisms) that can increase risk of 

disease.47 At lower environmental noise levels, 

there is a weak association between noise and 

mental health symptoms and anxiety.48 One 

study of military aircraft noise found that 

exposure to higher levels of noise was 

associated with nervousness and depression.49 

Because reaction to noise is influenced in part 

by the time between noises 50 and the 

“difference in sound pressure levels [loudness] 

between a noise event and background,”51 train 

noise is particularly disruptive. 

Implications for Multnomah County 
Trains are one of many sources of noise in 

Multnomah County, and noise from trains has 

long been a concern of several county 

neighborhoods, such as Cathedral Park, 

Brooklyn, and Eastmoreland. While train 

vibration is felt only locally, horn noise can 

travel long distances and would contribute to 

background urban noise. As discussed above, 

coal trains might represent a moderate increase 

in freight rail traffic in the region. 

Conclusion 
Coal trains could produce more noise per 

trip than other trains as a result of their length 

and heavy load. However, activity near rail 

yards, such as loading and unloading, causes 

the majority of train-related noise, and these 

activities will not take place in Multnomah 

County. Therefore, trains carrying coal would 

likely add a relatively small increment of noise 

in areas that already experience industrial 

noise. 

Health Assessment and Evaluation 

Traffic congestion and collisions 
along roadways and rail lines 
Associated health outcomes: stress; injury and 
deaths 

Stress 
Train traffic-related congestion may cause 

stress. Stress influences health through the 

secretion of stress-related hormones and 

causing behaviors (particularly coping 

mechanisms) that can increase risk of disease.47 

Safetyrelated injury and deaths 
Safety concerns include train collisions with 

other motor vehicles, bicycles, or pedestrians; 

decreased visibility near rail tracks due to dust; 

and property damage, such as to vehicle 

windshields by pieces of coal falling from 

trains. Congestion at intersections crossed by 

coal trains could increase response times for 

emergency vehicles and/or disrupt emergency 

routes, which could lead to increased severity 

of medical problems and even death due to 

delayed medical care. 

Implications for Multnomah County 
Comparing the potential routes to federal 

transportation data suggests that there are 

approximately 50 locations where coal trains 

might cross public roadways in Multnomah 

County. Like other trains that travel through 

Multnomah County, each coal train would 

travel through several at-grade crossings per 

trip. Given the length and weight of coal trains, 

the force of a collision involving a coal train 

could cause major injuries and property 

damage. According to the Federal Railroad 

Administration, there were three train-involved 

collisions in Multnomah County in the first 

three quarters of 2012 (January-September). 

These collisions resulted in two injuries and no 

fatalities.52 Over the past ten years, there have 

been seven deaths and 224 train-related injuries 

in Multnomah County for any reason. The data 
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for the past ten years shows that these incidents 

are on the decline.53 

As trains pass through at-grade crossings, 

the flow of motor vehicles, bicycles, and 

pedestrians is disrupted and delayed. Trains 

are required to travel at low speeds through 

urban areas to decrease the risk and severity of 

collisions. Because of their length (up to 1 ¼ 

miles long) and low speed, coal trains could 

block roadways for relatively long periods of 

time. In densely settled areas, such as the city of 

Portland, this could result in a cumulative 

delay of up to two hours per day at each 

crossing.54 It could also disrupt routes and 

increase response times for emergency vehicles 

called to fires, medical incidents, and other 

public safety crises. 

Conclusion 
Coal trains could cause significant delays 

and result in roadway congestion, including 

delays in emergency response. Coal trains 

could also collide with vehicles and 

pedestrians, but U.S. data indicates that coal 

train collisions are rare. In Multnomah County, 

train collisions (carrying all types of cargo) are 

infrequent and are on the decline. There is no 

evidence that increased coal train traffic would 

change this trend. 

Train derailment 
Associated health outcomes: injury and deaths 

Injury and deaths 
Coal dust is known to degrade railroad 

tracks and prevent adequate water drainage 

from the railbed. Poor drainage contributes to 

slippery and warped rails. The National 

Wildlife Federation reports that there were 

thirteen derailments of trains carrying coal in 

the United States in 2012, representing 1 

percent of all U.S. train derailments (13 out of 

930). The 930 derailments and collisions in the 

U.S. caused eight fatalities in 2012, none of 

which were in Multnomah County. 

Implications for Multnomah County 
According to the Federal Railroad 

Administration, there were five train 

derailments reported in Multnomah County in 

the first three quarters of 2012 (January– 

October) and there were no related injuries or 

deaths.52 Two derailments occurred in rail yards 

and three were due to track defects. 

Conclusion 
These data suggest that train derailments are 

fairly uncommon in Multnomah County and 

that the introduction of coal trains is unlikely to 

result in many additional derailments. 

Fires due to spontaneous combustion 
of coal 
Associated health outcomes: injury and deaths 

Injury and deaths 
Coal combusts at low temperatures. 

Spontaneous combustion occurs because coal 

produces heat as it decomposes upon contact 

with oxygen. Fires are most likely to occur in 

areas where coal is stored in large piles for long 

periods of time without being moved, such as 

at power plants.55 Spontaneous combustion is 

more likely in freshly-mined coal. Packing 

strategies such as those that compact the coal 

can reduce the likelihood of combustion while 

being transported by train.56 Given coal’s 

combustibility, fires and attendant injuries and 

property damage could also occur as a result of 

a train collision. 

Implications for Multnomah County 
Coal from the Powder River Basin would 

only travel through Multnomah County; it 

would not be stored or processed within the 

county. However, Powder River Basin coal may 

be particularly susceptible to spontaneous 
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combustion as a result of its chemical 

composition. According to discussions between 

mining and energy companies that handle 

Powder River Basin coal, there have been 

reports of fires in railcars and barges 

transporting this type of coal.55 Based on what 

we know about the proposed projects, coal 

would be transported in uncovered cars to let 

heat dissipate, which would decrease the 

likelihood that coal would catch fire. 

Spatial analysis findings: 

Conclusion 

Though Powder River Basin coal may be 

particularly susceptible to combustion, the 

literature review suggests that fires in railcars 

carrying coal through Multnomah County are 

unlikely. This is because coal is most likely to 

catch fire where it is mined, processed, or 

stored and because shippers use packing 

techniques to prevent fires during transit. 

Populations in Multnomah County likely to be affected
 

The literature review indicated that some 

populations in Multnomah County could be 

more vulnerable to the health impacts of coal 

transportation than others. Vulnerable 

populations include: 

•	 People living close to the rail lines 

carrying coal 

•	 People who are susceptible because of 

their age (i.e., youth and older adults) 

•	 Populations who are at increased risk of 

the associated health outcomes due to 

their race, ethnicity, income, and/or 

level of exposure to other health risks. 

For people who fall into several of these 

categories, risks may be multiplied. This section 

describes each of these populations to the 

extent that local data were available. 

Populations living near rail lines that 
might carry coal: 
Census tractlevel analysis 

Generally, it is reasonable to expect that 

residents living closer to rail lines carrying coal 

would be exposed to higher levels of coal dust 

and diesel particulate matter than those living 

further away. Similarly, noise-related problems 

and traffic delays are more likely to occur 

among those living and working closer to 

railroad tracks. 

As previously stated, there are significant 

gaps in the scientific literature regarding how 

much coal dust is shed by trains carrying coal, 

how far coal dust travels from rail lines, and the 

health effects of inhaling this environmental 

coal dust. The lack of scientific information 

limits the ability of this analysis to quantify the 

number of people potentially affected or the 

severity of the effects. 

However, this analysis drew upon the 

available literature to estimate that coal dust 

may travel approximately 500 m to 2 km (1/3 to 

1 ¼ miles) from the train tracks, depending on 

weather conditions and train speed.57,58 Census 

tracts—relatively small geographic areas used 

for census-taking—offer a rough proxy for the 2 

km distance from the rail line. Using this 

approximation allowed the Health Department 

to utilize Census Bureau data to describe 

potentially affected populations. 

Almost one-third of Multnomah County’s 

population lives in census tracts that either 

border or cross rail lines that may carry coal. As 

shown in Figure 2, many of these people live 
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near major roadways and industrial areas and 

probably already experience a high burden of 

air pollution and noise disturbance. 

Accordingly, the potential burdens of the 

coal export projects would fall on the same 

populations who are already exposed to the 

highest levels of air toxins and industrial noise. 

Figure 2: Census tracts containing or adjacent to rail lines that might carry coal
 

Sources: Metro,59 Census 2010, The Oregonian2 

Table 2, on the following page, presents the 

most current census data available at the tract 

level regarding populations who may be 

especially vulnerable to health impacts related 

to coal transport. As shown in Table 2, the 

demographics of the tracts near rail lines are 

similar to the county population as a whole; 

however, people of color make up a larger 

proportion of the population in tracts near rail 

lines than they do in the county as a whole. As 

a result, people of color may be 

disproportionately exposed to the effects coal 

transportation. 

Not only are people of color in Multnomah 

County more likely to live by the rail lines that 

might carry coal, they may also be more 

vulnerable to some of the health consequences 

of coal transportation, such as heart disease. For 

example, in Multnomah County, African 

Americans have a higher rate of deaths caused 

by strokes as compared to Whites.60 

The causes of these racial and ethnic 

differences are complex. A wide body of 

research has found that race and ethnicity are 

associated with health status—independent of 

poverty status—because of stress, access to 

health care, and other factors. 
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. Table 2: Characteristics of population living near rail lines that may carry coal (estimates) 

Tracts that contain or 
Multnomah County 

overall 

Number (%) 

border rail lines that may 
carry coal 

Number (%) 

Race/ethnicity (source: Census 2010) 

Basis of computations: 
Total population in 2010 

229,482 735,334 

People of color (NonWhite + Hispanic 
Whites) 

62,218 (27.1%) 172,913 (23.5%) 

Hispanic of any race 28,503 (12.4%) 80,138 (10.9%) 

NonHispanic 

White 167,264 (72.9%) 562,421 (76.5%) 

Black 18,376 (8.0%) 41,401 (5.6%) 

Asian 13,255 (5.8%) 47,950 (6.5%) 

American Indian/Alaska Native 2,920 (1.3%) 7,825 (1.1%) 

Native Hawaiian/Pacific Islander 1,667 (.7%) 4,029 (.5%) 

Age (source: Portland State University 2011 Population Estimates) 

Basis of computations: 
Estimated population in 2011 

231,413 741,961 

Over 65 yrs. 25,841 (11.2%) 79,977 (10.8%) 

Under 18 yrs. 47,832 (20.7%) 154,840 (20.9%) 

Other social characteristics (source: American Community Survey 20062010) 

Basis of computations: 

216,063 697,596 
Population for whom poverty status 

is determined, 
200610 estimate (Table S1701) 

With incomes at or below 200% of 
federal poverty level 

78,264 (36.2%) 239,753 (34.4%) 

Basis of computations: 
210,532 667,150 Population 5 years and over 

(Table SF4 DP02) 
Speak English less than very well 19,920 (9.5%) 62,241 (9.3%) 
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Multnomah County Health Department 

Populations who might experience 
the greatest effects: 
Census block grouplevel analysis 

Of people who live within 2 km of rail lines 

carrying coal, those who live within 500 m are 

even more likely to be affected. An estimated 

82,000 people, or about one in nine Multnomah 

County residents, live within 500 m of the rail 

lines that might carry coal. ∗ This is close 

enough to predict that these people would 

experience some, if not many, of the effects of 

coal transportation. 

To describe the population living within 500 

m of the proposed coal routes, this analysis 

used a recent analysis conducted by Metro, 

called the Equity Composite.10 Metro used data 

at the census block group level to identify 

populations that have historically experienced 

social and health disadvantages based on race, 

ethnicity, age, or income and compared it to 

other areas in the metropolitan area. Block 

groups are geographic units created by the 

Census Bureau that are one level smaller than 

census tracts. The map of the demographic 

measure from the Equity Composite provides a 

rough illustration of the characteristics of the 

population living within 500 m of the potential 

coal train routes. 

Health Assessment and Evaluation 

Figure 3 on the following page shows that some 

of the block groups near the proposed coal 

transportation routes have relatively high 

proportions of residents belonging to 

disadvantaged demographic groups. These 

block groups are shaded in red or orange and 

cluster along rail lines that parallel Columbia 

Boulevard and neighborhoods in North 

Portland (e.g., Kenton and St. Johns). By 

contrast, more advantaged block groups, 

shaded in blue, are common along the lines that 

parallel Interstate 84 and Oregon Route 99E. 

This suggests that, given similar volumes of 

rail traffic, people who live along the Columbia 

Boulevard and Willamette Bridge rail lines 

could suffer more serious health effects than 

would their counterparts in other parts of the 

county because the racial, ethnic, income, and 

age composition of these areas increase their 

vulnerability to health problems. 

∗ A more conservative estimate of how far coal dust 

might travel, based on the findings of two 
57,58 arcticles. 
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Figure 3: Concentration of vulnerable demographic groups in census block groups (Metro Equity Composite 
demographic measure) with 500meter radius from rail lines that might carry coal 

Sources: The Oregonian,2 Metro regional government10,59 
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Key Concerns and Recommendations for Potential Actions 

The purpose of this health analysis was to 

help Multnomah County better understand the 

potential health impacts of transporting coal by 

rail before any of the proposed projects are 

implemented. Health risks attributable to coal 

transportation would add to the multiple 

effects of rail freight that Multnomah County 

residents already experience. A substantial 

increase in rail traffic–carrying coal or other 

freight–would likely increase the proportion of 

the population affected by these issues and/or 

the magnitude of the effects. Ultimately, it is 

reasonable to expect that this would likely 

increase the prevalence and/or severity of the 

associated health outcomes, as well. 

In addition, coal transportation might result 

in cumulative and/or synergistic impacts that 

this analysis is unable to estimate. Cumulative 

impacts are the sum total of the various 

individual impacts. Synergistic impacts describes 

how combinations of environmental or health 

factors can strengthen, weaken, or block the 

effects of other factors. 

Policymakers, community leaders and 

residents must weigh these new potential risks 

in light of existing risks as well as the potential 

positive effects of expanded rail transportation 

on the local economy. 

Concerns 
This analysis of the potential health 

consequences of coal transportation through 

Multnomah County identifies two key 

concerns: 

Additional rail freight traffic increases 
health risks 

Specifically, there is likely to be increased 

exposure to diesel particulate matter as a result 

of locomotive exhaust. This conclusion is 

based on: 

•	 The well-established connection between 

exposure to diesel particulate matter and 

health problems 

•	 The high likelihood that coal trains, as any 

other train, would emit diesel particulate 

matter 

•	 The severity of the health outcomes 

associated with diesel particulate matter 

(e.g., respiratory problems, cancer) 

The geographic areas of highest concern are 

located near the tracks by Columbia Boulevard 

and in North Portland neighborhoods (e.g., 

Kenton and St. Johns). Residents in some of 

these areas of concern are already exposed to 

relatively high levels of diesel particulate 

matter from living near major roadways and 

industrial areas. The social groups of highest 

concern are: communities of color, children, 

older adults, and people earning low incomes. 

The health risk posed by coal traveling as rail 
cargo through Multnomah County is uncertain 
due to insufficient scientific evidence 

Given the well-established risks of exposure 

to coal dust in occupational settings, the Health 

Department concludes that more research is 

needed to assess: 

•	 How coal dust could disperse during coal 

transportation by rail and the extent that 

people would be exposed 

•	 What the immediate, cumulative, 

synergistic and long-term health impacts 

of this dust could be on a community 
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Multnomah County Health Department 

Recommendations 
The Multnomah County Health Department 

recommends the following actions for 

consideration by local policymakers and 

community leaders to address these key 

concerns and raise awareness about 

Multnomah County’s potential vulnerability. 

Invoke the precautionary principle 
The precautionary principle holds that in the 

event of insufficient evidence that an action 

may cause harms, the burden of proof falls on 

those taking the action to demonstrate that it 

will not be harmful.61 

Under the precautionary principle, it is 

reasonable for policymakers to call upon the 

coal industry, including rail companies who 

would be transporting coal, to demonstrate that 

coal transportation would not be harmful to the 

public’s health and safety. This call to industry 

could catalyze further public discussion about 

the uncertain risk of coal transportation, the 

demands for more research, and the need for 

local planning to assure the health and safety of 

Multnomah County communities. 

Health Assessment and Evaluation 

Call for a programmatic federal Environmental 
Impact Statement of coal export in the Pacific 
Northwest 

The information and evidence gaps 

identified in this analysis reinforce the calls 

from other communities and organizations for a 

comprehensive review of the risks and threats 

of coal export projects by the relevant federal 

agencies (e.g., the Federal Bureau of Land 

Management and U.S. Army Corps of 

Engineers). 

The proposed plans for transport of coal 

across the Pacific Northwest do not exist in 

isolation, but rather will affect communities 

throughout the region. Therefore, it is 

reasonable for local policymakers to call for the 

federal government to conduct a region-wide 

review of the environmental, health, and 

transportation issues related to exporting coal 

from Northwest ports. Such a “programmatic” 

environmental impact statement (EIS)62 could 

address several potential health impacts 

identified through this analysis including: 

roadway congestion, collisions, and the 

disproportionate impact on environmental 

justice communities, such as people of color 

and people already exposed to the health 

burdens of industrial processes. 
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