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I. Introduction
Project Background
Millennium Bulk Terminals—Longview, LLC (Applicant) is proposing to construct and operate a coal
export terminal on a 190-acre site (project area) in Cowlitz County, Washington, along the Columbia
River. The project area is primarily located within a 540-acre site currently leased by the Applicant. The
proposed coal export terminal would receive coal from the Powder River Basin in Montana and
Wyoming and the Uinta Basin in Utah and Colorado via rail shipment, then load and transport the coal
by ocean-going vessels via the Columbia River and Pacific Ocean to overseas markets in Asia. The coal
export terminal would receive, stockpile, blend, and load coal by conveyor onto vessels in the Columbia
River for export. Once in full operation, the proposed export terminal would stockpile coal on 75 acres,
transport 44 million metric tons of coal per year and include operations of 16 coal trains per day (8
loaded and 8 empty trains) and 1,680 vessel transits per year (840 loaded and 840 empty vessels). The
Applicant anticipates construction of the proposed export terminal will begin in 2018 and be completed
by 2024. The proposed terminal is anticipated to be fully operational by 2028 and is designed for a
minimum 30-year period of operation.
During the public scoping process for the Millennium Bulk Terminals—Longview (MBTL) project
Environmental Impact Statements, questions regarding project impacts on health and quality of life
arose. On June 10, 2015, Cowlitz County Building and Planning Department staff met with
representatives from Cowlitz County Health and Human Services Department and the Washington State
Department of Health. The agencies agreed that a Health Impact Assessment (HIA) would be a useful
tool to better understand the health effects of the MBTL project.
Health Impact Assessment
An HIA is a process that helps evaluate the potential health effects of a plan, project, or policy before it
is built or implemented. An HIA can provide recommendations to increase positive health outcomes and
minimize adverse health outcomes [1]. It is not required by law and does not play a role in the decision
to issue permits for a development project. An HIA is a public health tool that uses available technical
and scientific information to help communities understand how plans, projects, and policies affect their
health. An HIA can also make recommendations about how to maximize the likely health benefits and
minimize the potential harms of a given project, plan, or policy. The HIA being prepared for the MBTL
project will focus on neighborhoods near the MBTL project, as well as community facilities along the
BNSF rail line in Cowlitz County and other areas deemed necessary. In conducting this HIA we used
information from four sources: community members, peer reviewed scientific articles, information from
the environmental review process, and health data from the U.S. Census and the Washington State
Department of Health.
Health Impact Assessment Process
The HIA process consists of six steps: 1-screening, 2-scoping, 3-assessment, 4-recommendations, 5reporting, and 6- monitoring and evaluation. For the MBTL project, these six steps will be used to look at
the potential and sometimes unintended effects of the project on the health of the immediate
community.
5
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Health Impact Assessment Goals
Goals of the HIA for the MBTL project are listed below.
1. To provide the Applicant, participating agencies, and other decision-makers with information
about the relative health and health equity impacts of the proposed coal export terminal so they
can more effectively address the potential health effects of the proposed terminal and other
development proposals.
2. To provide other interested stakeholders with information about the relative health and health
equity impacts on the residents of Cowlitz County.
3. To increase understanding among Cowlitz County residents about the connections between
major development projects and health and health equity.
4. To conduct an HIA that conforms to the “Minimum Elements and Practice Standards for Health
Impact Assessment” (Version 3, 2014) [2].
Steering Committee
Cowlitz County’s Building and Planning Department, with assistance from the Cowlitz County Health and
Human Services Department and the Washington State Department of Health, established a Steering
Committee made up of community members. The Steering Committee identified what aspects of health
should be addressed in the HIA, and developed 15 questions to help guide analysis. Experts in
environmental health and policy from the partner agencies conducted analysis and shared results with
the Steering Committee for their input. The Steering Committee will assist with the assessment,
recommendations, reporting, and monitoring and evaluation of the final Health Impact Assessment.
The Steering Committee is an advisory body that will oversee the assessment, recommendations,
reporting and dissemination, and monitoring and evaluation phases of the HIA. The Steering Committee
will review and give final recommendation to the co-lead agencies on HIA documents before public
release.1
Involving the public is an important part of the HIA process. Steering Committee members are expected
to gather input from their friends, neighbors, and fellow professionals. The Steering Committee is
strongly encouraged to identify and incorporate public comments into their decision making. This
includes developing a system to engage the public and collect comments in different formats and clearly
expressing how input received from the public will be used.

1

All reporting and dissemination of any information must be approved by the co-lead agencies (Cowlitz County
Building and Planning Department, Cowlitz County Health and Human Services Department, and the Washington
State Department of Health).
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Specific Steering Committee responsibilities for each stage of the HIA include:
Assessment:
Support the Cowlitz County Department of Building and Planning, Cowlitz County Health and Human
Services Department, and the Washington State Department of Health’s efforts to answer research
questions regarding baseline conditions and probable health impacts by:





Helping to identify data sources.
Helping to interpret results of local data collection.
Reviewing and commenting on drafts of assessment findings and reports.
Approving final drafts of assessment findings for inclusion in the final report.

Recommendations:
 Draft recommendations based on assessment results and/or the SEPA Environmental Impact
Statement results.
 Work with interested stakeholders to review and solicit input on recommendations.
 Approve final set of recommendations for inclusion in the final HIA report.
Reporting and Dissemination
 Help develop a dissemination strategy, including talking points, that identifies opportunities for
communicating findings to stakeholders and identifies who will be responsible for
communicating to different audiences.
 Review and approve final report and other HIA dissemination materials.
 Help implement the dissemination strategy by sharing materials, presenting HIA findings, talking
to media, etc.
 Coordinate press releases with Cowlitz County Department of Building and Planning, Cowlitz
County Health and Human Services Department, and the Washington State Department of
Health.
Monitoring and Evaluation
 Review and approve a plan to evaluate the HIA process and outcomes.
Participate in the monitoring and evaluation plan by responding to the evaluators’ inquiries for
feedback.

II. Health Evaluation
A. Air Quality
Question 1. What effects will coal dust, diesel exhaust from trains, ship pollutants, and
emissions from vehicles, due to increased congestion, have on the health of Longview
residents and sensitive populations (such as asthmatics, elderly, pregnant, smokers, those
with respiratory conditions, and youth)?
Question 2. What are the short- and long-term effects of diesel exhaust and coal dust
exposure?
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Question 3. What neighborhoods and communities will be at the greatest risk of exposure to
air pollution based on proximity, prevailing winds, and other environmental factors?
These three questions are closely related so we will answer them all at once. Air pollution can be a
complicated topic so a longer and more detailed response to these questions is available in Appendix 1.
In order to talk about diesel particulate matter and coal dust it is important to understand what
particulate matter is. Particulate matter refers to any particle that is suspended in air. It could be dust or
coal or soil. It is clear from the research that the size of the particle is important. Smaller particles cause
more health problems than larger particles. Particles less than 2.5 µm (particles that are about 50 times
smaller than a fine grain of sand) cause some health effects and are referred to as PM 2.5. The smaller
the particle the deeper it gets into people’s lungs when they breathe it and the more likely it is to cause
a health problem. Diesel particulate matter (DPM) is very small, usually less than 0.1 µm. Coal dust
particles are mostly much larger, but some are smaller than 2.5 µm, and therefore coal dust includes
some PM2.5. Research shows that coal dust can contribute to PM 2.5 levels when it blows off of trains
[3].
There is a large body of research that has found that elevated exposures to PM2.5 and PM10 lead to
declines in lung function, worsening of heart and lung diseases (like triggering asthma attacks) that may
result in hospitalizations or death [4-8]. There is increasing evidence that PM2.5 and PM10 exposures
also lead to stroke, type 2 diabetes, neurological and cognitive impairment, and pre-term and low-birth
weight babies, among other effects [9]. Particulate matter health effects tend to be more strongly
related to PM2.5 than PM10. Since coal dust is predominantly PM10, and DPM is mostly PM2.5,
these effects also apply to coal dust and DPM. Beyond the effects that are generally associated with
particulate matter, long-term high level exposures have been found to lead to lung cancer [10], and
evidence suggests that at lower levels of exposure a lower level of risk remains [11]. Long-term exposure
to high levels of coal dust has been found to lead to lead to coal mine dust lung disease, which is a set of
conditions that include pneumoconiosis, silicosis and progressive massive fibrosis [12]. The overlapping
effects of particulate matter, DPM and coal dust are summarized in Figure 1. It is important to
remember that the health impact of any exposure depends a lot on how much you are exposed to and
how long you are exposed to it for and how sensitive you are to air pollution.
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Figure 1. Health effects from coal dust and diesel particulate matter exposures.

Breathing air pollution is not good for anyone, even healthy people. People most likely to have health
problems from breathing air pollution include: people with lung diseases or respiratory infections,
people with heart or blood vessel problems, people who have had heart attacks, older adults, and
pregnant women. A more complete description of people at increased risk can be found in Appendix 1.
It’s difficult to say how long it takes to develop all of the health effects from particulate matter, diesel
particulate matter, and coal dust, but when particulate matter levels spike we generally see the highest
increases in hospitalizations and death within 2 days [13, 14]. In contrast, it takes an average of about 15
years of exposure to high level of diesel particulate matter to develop lung cancer [15]. It typically takes
about 10 years of exposure to high levels of coal dust to develop pneumoconiosis [12], a condition that
literally means “dusty lungs.”
Cancer is a long term health effect of diesel exhaust exposure that was studied further in the FEIS. They
used air pollution models to estimate the increased cancer risk in different areas. We took that analysis
and used driver’s license data to make an educated guess about how many people live in the different
risk areas (Figure 2).2 At the highest exposures there is a 50 per million increase in cancer risk, but very
few people will be exposed to this level. A larger portion of the community will be exposed to levels of
diesel particulate matter that will increase risk by 30 or 10 cancers per million. As a reference, the
background risk of cancer from diesel particulate matter in Cowlitz County is 300 cancers per million.

2

Driver’s licenses are not perfect for counting a population because they undercount young people and over-count
people who have moved away or died but still have a valid driver’s license. It is a good way to estimate
populations in an unusual shape such as this cancer contour map.
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Figure 2. Estimated population within cancer contours from diesel particulate matter emissions in
Cowlitz County. Created using cancer contours provided in the FEIS and Washington driver’s license
records [16, 17].

The neighborhoods and communities that are at the greatest risk of exposure to air pollution are
generally the same as the areas highlighted in Figure 2. How far air pollution travels from the source
depends on the location, the time of day or year, prevailing weather, topography, nearby land use,
traffic patterns and the specific pollutant [18]. Studies have found that air quality generally returns to
background levels at about 500-600 feet downwind of major roadways or areas with high traffic trucking
or rail activity [18]. The area shown in Figure 2 was modeled specifically for diesel particulate matter.
Coal dust consists of mostly larger particles than diesel particulate matter and generally do not travel as
far from the source. The cancer contours in Figure 2 can be considered the largest area that would be
impacted. A somewhat smaller area would be impacted by coal dust.
Air quality is regulated at the federal, state and regional levels and these regulations are described in
more detail in Appendix 1 and described extensively in the FEIS. The United States Environmental
Protection Agency (EPA) has a set of standards for the most important air pollutants called the National
Ambient Air Quality Standards (NAAQS). The project is not projected to exceed any of the NAAQS.
Although the standards are intended to protect public health, research clearly demonstrates risks of
health effects below the NAAQS. In one study of 60 million people who had received Medicare benefits
10
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compared risk of death from exposure to PM2.5 in people with exposures that were below the NAAQS
to those with exposures above the NAAQS and found that the same increase in PM2.5 was associated
with an even higher risk in the group with low exposures [19]. There are no federal standards for diesel
particulate matter or coal dust. Diesel particulate matter has been designated in Washington State as a
cancer-causing toxic air pollutant. Although the project will not exceed any NAAQS it is projected to
increase PM2.5 by 62% to 89% of the standard. It will also increase PM10 by 403% and bring that to 77%
of the standard [17].
In the operations phase, the FEIS identified that the transfer of coal, storage of coal and transport by rail
would create coal dust emissions. FEIS estimates were based on the assumptions that specified parts of
the transfer facility would be enclosed. Areas not enclosed would use systems to control the dust, like
watering, which the FEIS modeled as being 95% effective. If the whole study area is included, maximum
coal dust emissions that result from transfer of coal (34%), storage of coal (36%) and transport by rail
(30%) are similar. The FEIS estimates that roughly half of the maximum annual DPM emissions during
operations would come from locomotives (48%), followed by vessels (31%) and equipment used for
maintenance, operations and emergencies (21%).
Based on the maximum annual average estimates of emissions by source in the FEIS, 1.82 tons of DPM
and 15.63 tons of coal dust (measured as total suspended particles) would be emitted during
operations. While it is estimated that more tons per year of coal dust would be emitted than diesel
particulate matter, it is likely that DPM would have a higher health impact because it is more harmful.
The health impacts of greatest concern would be heart and lung diseases and increased mortality. There
would also be a small increase in the risk of developing cancer in an area surrounding the project area
and near the rail lines. People more likely to experience these health effects are those with pre-existing
conditions such as heart and lung disease, respiratory infections, diabetes, as well as infants, children
and pregnant women (a full list of at risk populations is in Appendix 1).
Health data shows that the people of Cowlitz County and some neighborhoods that would have air
pollution impacts from the study already experience rates of death and hospitalization for some
diseases related to air pollution, especially lung and cardiovascular diseases, that are higher than the
state average. We combined the mortality data and hospitalization data from 2011 to 2015 for
conditions related particulate matter, coal dust and DPM. When possible, we included data for the St.
Helens, Highlands and Lexington neighborhoods of Longview.
We found that deaths from heart disease in Cowlitz County were about 7% higher than the state
average, and the rates in Highlands, St. Helens and neighborhoods and the nearby unincorporated
community of Lexington were also higher than the state average (Figure 5, Table 5). Deaths from
combined chronic lower respiratory diseases were about 52% higher in Cowlitz County, 35% higher in St.
Helens, 310% higher (or about 3 times higher) in Highlands, and 28% higher in Lexington, though the
increases were only statistically significant for Cowlitz County and Lexington (Figure 3, Table 6). Chronic
lower respiratory diseases include asthma, emphysema, which also have higher mortality rates in
Cowlitz County, though this was only statistically different for emphysema. This indicates that Cowlitz
County and affected neighborhoods would be at even greater risk of experiencing health effects than
other parts of Washington.
11
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Figure 3. Age-Adjusted Combined Chronic Lower Respiratory Disease Mortality Rates, 2011-2015 [20] .
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B. Economic Health, Prosperity and Resiliency
There are many factors that contribute to the health of communities and individuals. Some of these
factors are related to genetics or behavior. The quality of healthcare also affects health, but research
shows that it is less important in determining health than many may think. A wide range of
environmental, social, and economic factors also affect individual and community health. These factors
are known as social determinants, and they play a major role in health (Table 1). Individuals face
different opportunities and barriers when engaging in healthy behaviors and accessing healthcare, and
social determinants influence those opportunities and barriers. Social determinants of health include
variables such as socioeconomic status, employment status, access to healthy food, racial segregation,
educational attainment, transportation access, and neighborhood design. These social determinants are
linked to chronic disease, stress, and poor health outcomes across generations [21, 22].
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Table 1. Social Determinants of Health [21].

Social determinants of health are closely linked with the economy. Economic factors such as
employment, tax revenue, and long-term industry impacts all influence social determinants of health.
Cowlitz County has higher unemployment levels and lower incomes than the Washington State average
[23]. Additionally, Cowlitz County consistently ranks near the bottom of Washington counties in health
indicators [24]. The relationship between the economy, social determinants of health, and health
outcomes is important to the Steering Committee, and explored in more detail below.
Question 4. How will the project affect the number and types of jobs in Longview in the
long-term and how does that affect the health of those employed and the community as
a whole? How does that compare to alternative site uses for the MBTL site?
Question 5. How will the other aspects of the local economy be affected? Will the impact
on tourism, the service economy, and the river economy increase prosperity?
In many communities, economic development is a priority, and Cowlitz County is no different. The
County has identified economic development and job creation as one of its top focus areas in its 20162020 Strategic Plan [25]. There is a level of consensus among the different agencies and jurisdictions in
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Cowlitz County that job growth and economic vitality are critical to the long term wellbeing of the
County’s residents.
Millennium Bulk Terminals-Longview (MBTL) has noted that the proposed project will create
approximately 135 new permanent jobs (in terminal operations) and approximately 1,350 temporary
construction jobs (through 2028). Additionally, MBTL has suggested that approximately 1,300 indirect
jobs would be generated by the project [26].
These jobs will provide benefits to employees and their families, in the form of wages and insurance
coverage options. MBTL estimates that during construction, there will be approximately $70 million in
direct construction wages, and more than $65 million in indirect wages. MBTL has signed a Project Labor
Agreement (PLA) for construction with the Longview-Kelso Building and Construction Trades Council,
which represents 13 crafts unions based in Cowlitz County and Southwest Washington. This agreement
obligates contractors who build the coal terminal to hire local and regional union construction workers
[26]. During operation, MBTL anticipates hiring local and regional workers for the approximately 135
permanent employees. These employees will be divided into administration, waterfront, and terminal
staff. Direct operations wages are estimated by MBTL to be $16 million per year [5]. Understanding
these numbers in context is important to having a more complete discussion of the impact to the
economy.
The increase in construction jobs would be significant; in 2015 the County had approximately 2,400 jobs
construction jobs. Job increases in wholesale trade, transportation, and professional services
represented by the project would be more modest. The majority of jobs expected to be generated by
the project are in male dominated industries; construction, wholesale trade, and transportation are all
industries in which more than 70% of employees are male [23].
Despite the notable increase in construction jobs, the increase in permanent employment relative to
other employers in the County is small. The top ten private employers in Cowlitz County all have at least
250 full-time employees, with the top three all employing at least 1,000 full time staff members.
However, five of the top ten employers in Cowlitz County are located in the industrial areas in the near
the MBTL site, reinforcing the concept that the area is a major employment district [27]. The projected
number of operations employees at MBTL is similar to the number of employees at a smaller, big-box
grocery store, although, wages in the transportation, wholesale trade, and professional services
industries are significantly higher than those in retail or food service on average [28, 29].
Jobs generated by the project will likely have direct and indirect impacts on community health.
Millennium Bulk Terminals-Longview has stated that the occupational health and safety of workers
employed by the proposed project will be managed in accordance with the requirements of WISHA [26,
30].
Personal income is a primary component of the social determinants of health [21, 22]. At a fundamental
level, income, employment, and poverty are directly linked with health outcomes, especially for children
and young adults [22]. However, a growing body of research suggests that income has less of an effect
on health outcomes than previously thought. In particular, studies show that income, when combined
with education, access to health services, and other “lifecourse” elements, is a more consistent actor on
health outcomes than income alone [31].
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Another important consideration is the “multiplying effect” of income in the community. Oftentimes, it
is asserted that direct wages will have a significant impact in the community, as those dollars are spent
locally and continue to pay local wages. However, while this is partly true, professionals suggest that
many economists overestimate the impact of wage multipliers. It is noted that a reasonable rule of
thumb is that the total economic impact of new income in a given geographic area is less than twice the
original new income amount. The multiplier effect continues to go down with smaller geographies (eg.
zip code vs county vs state) [32].
The value of alternative uses for the site are hard to assess. The “highest and best use” of the site is
subjective, but plans and policies that the community has developed can help inform perspectives about
value of the site.
The Cowlitz County Comprehensive Plan recognizes that a sustained regional economy relies on
industry. The Comprehensive Plan identifies industrial land based on certain requirements, including
access to major transportation infrastructure, fire protection availability, and compatible adjacent or
nearby land uses. The property is sited near major transportation infrastructure, and is in the vicinity of
the Port of Longview and other existing industrial properties. The City of Longview also recognizes the
areas near the MBTL site as industrial in nature, helping to establish the regional scope that the site is
best suited for heavy industrial use. For these reasons, the MBTL site is currently classified in the
Comprehensive Plan as Economic Resource Land - Industrial, and zoned for industrial use [33].
Re-classification of land in the Comprehensive Plan and rezoning property is allowed, and occasionally
takes place in the County. The Comprehensive Plan Amendment and Rezoning process can happen in
two ways; either initiated by an applicant or initiated by the County itself. In either situation, it would
need to be demonstrated that conditions have changed to the extent that the current classification and
zoning are no longer applicable. In particular, the proponent would need to show that the land no
longer served as an economic resource to the county with industrial use. The County Planning
Commission and Board of County Commissioners would review these amendments during public
hearings [34].
Industrial land does not frequently produce the highest density of jobs, when compared to areas of
mixed-use, office, or commercial development. For example, most downtowns or business centers will
offer more jobs per acre than are proposed for the MBTL site. However, market conditions are critical
for successful development of employment centers.
Housing is in short supply in the County, as evidenced by the County’s recent housing crisis declaration,
and extremely low rental vacancy rates. However, due to the adjacent land uses, quality of life factors
hinder the development of desirable housing products in this area [35, 36].
One of the largest challenges for redeveloping the property for non-industrial use is the high cost and
lengthy process of brownfield site rehabilitation. The Council for Urban Economic Development found in
a 2007 study that the median cleanup cost per brownfield acre to exceed $57,000 (not adjusted for 2017
dollars). Likewise, the study noted that most brownfield sites have site preparation costs over-andabove cleanup costs, and that the average brownfield site rehabilitation could easily climb into the
multi-millions depending on the size of the site. The desired use of rehabilitated brownfield sites varied
across different studies however, with some citing the preferred use to be industrial, while others
preferred mixed-use or commercial developments [37].
15
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This is all important to consider when trying to quantify the effects on health outcomes related to the
economy. A sophisticated economic analysis would be necessary to draw more solid conclusions on the
positive health impacts of a project from a perspective of job creation and site use.

Question 6. How will this affect local taxes and will that affect health?
There is little direct research on how taxes, municipal budgets and health outcomes are linked.
However, there are some takeaways that will help add value to our understanding of how this
relationship works. The social determinants of health are often vitally influenced by tax revenue, and so
in this way, taxes do affect health outcomes [38].
Strong and stable tax systems contribute to health equity. Inequality is bad for health by concentrating
wealth in fewer hands and providing barriers to reducing poverty, which is a key determinant of health.
Income can serve as a gateway to the goods, services and stability that enable us to be healthy.
Inequality has a negative impact on certain health issues, including stress disorders, accidents, and heart
disease, as well as social issues like cohesion, community support networks, and educational
attainment. Public services are vital for reducing inequality, and since most public services are funded
through taxes, a strong and robust tax base is critical to long-term community health [38].
MBTL expects that construction and operation of the terminal will increase the tax base in Cowlitz
County. They project that construction alone will generate $5.9 million in County tax revenue and $37.2
million in State revenue. Operation of the terminal is expected to increase County tax revenue by $1.65
million per year, and $2.18 million in State tax revenue per year. MBTL also projects that over a 30-year
period, approximately $146 million in tax revenue would be generated, with approximately 26 percent
going to the County [26].
The flow from tax revenue to local budgets is not consistent, and varies among different communities.
Washington’s counties also spend budgets differently, according to their particular needs and contexts.
Identifying if increased tax revenue in Cowlitz County will be spent on programs, policies or investments
directly linked with health indicators is speculative and difficult to forecast.
The ten healthiest counties in Washington spent on average, 7% of their 2016 budget on social services
(including county health and human services departments). The ten least healthy counties in
Washington (including Cowlitz County at spot #31), spent on average, 6.6% of their 2016 budget on
social services. However, there are outliers in these numbers. Both groups included two counties that
spent more than 10% of their 2016 budget on social services. Excluding these two counties for each
group, the healthiest counties spent an average of 5.6% of their 2016 budget on social services. The
unhealthiest counties spent an average of 4.9% of their 2016 budget on social services. Although it is
important to note that there were both high and low spenders in both comparative groups, on average,
analysis shows that healthier counties spend more on social services than their less healthy
counterparts. For reference, Cowlitz County spent 4.1% of its 2016 on social services and ranked #31 of
39 counties in Washington in health [39].
There are important considerations for this analysis however. County budgets fluctuate, and may fund
services or departments differently over time. Likewise, there are other categories of expenditure (such
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as capital investment, transportation, or public safety) that also have positive impacts on health
outcomes. Social services expenditure cannot serve as a sole indicator of the relationship between local
government budgets and health outcomes.
Some research supported by case studies concludes that, while many public officials and economic
development professionals promote real-estate development as a strategy to expand tax base, this is
not always the case. New developments (commercial, industrial, or residential) can, in aggregate, have
negative impacts on tax base if not planned and executed strategically. Some forms of development can
have negative impacts on vacancy rates, property values and business investment, therefore detracting
from the existing tax base [40].
The effects of translating increased tax base into health outcomes is not well recorded. This question
represents an opportunity to study more thoroughly, the link between taxes, local government budgets,
and health outcomes. There are many factors to assess, including how public money is spent, the types
of direct services that a county provides, the type of indirect investments that are made, and the
capacity of the community to fill in gaps. Due to the high level of variables and lack of direct research,
we cannot conclusively state that a simple increase in tax revenue will have a positive effect on health
outcomes. Additionally, some studies suggest that community wealth does not always correlate with
health [41]. However, evidence suggests that an increase in tax revenue combined with highly
coordinated and prioritized budget planning will likely have a positive effect on public health.
Specifically, counties with limited budgets may improve their population’s health with targeted spending
on social services and other non-healthcare investments [42, 43].
There are many ways to support public health through taxes, and just as many ways to find creative
taxing mechanisms that support specific health outcome achievements [38]. It is key to use locally
generated tax revenues specifically for health related services; this expenditure consistently improves
major public health outcomes [44].
Research also shows that local health departments frequently compete for local fund dollars. Long-term
local debt and community priorities are two factors that significantly influence local health department
funding [45, 46]. There are many ways to cover gaps in funding for local health departments, but two of
the most sustainable ones over the long-term are new sources of revenue and resource sharing. This
underpins the need to support a strong and growing tax base [47].
Raising local tax revenue is a complicated process. Regressive property taxes can be damaging to lowand middle-income families, as their home values represent a larger share of their wealth than for
upper-income residents [48]. Dedicated property taxes can be used effectively to fund public health.
These dedicated funds can have outsized positive impacts for public health, but they also may have
negative impacts on lower-income populations if levies are too high. Policymakers should complete a
thorough analysis of the health benefits versus negative consequences of dedicated property tax levies
before using this mechanism to fund their local health department [49].
Generally, large investment projects such as this have a very real impact on the Cowlitz County budget.
For every $100 million increase in property value, approximately $180,000 goes to the General Fund.
While the total number may change over time, the ratio will not. Levies for school districts will be
affected by such a large project, however all other property tax levies will stay the same, so the average
property tax liability for property owners will not decrease with any new developments. Increases in the
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budget as a result of large projects usually take 12-18 months to appear. In Cowlitz County, the Board of
County Commissioners is responsible for setting the budget based on the General Fund [50].
Question 7. What economic, social, or environmental accountability does Millennium
have to the community if they close or leave the community? Does that accountability
remain if there is a bankruptcy?
When a large employer in a community closes, the effects can be devastating. There are many examples
over the past few decades that we can look to for evidence of the long-term impacts of a sudden loss of
jobs and income in a community. Unfortunately, deindustrialization is something that many towns and
cities across America have seen rise since the 1960’s. This is especially true in communities where mills
and other heavy industrial businesses once concentrated. Longview and Kelso are two of those cities,
built on a proud tradition of heavy industry related to the lumber and trade economies.
A string of industrial closures in the 1980’s and 1990’s, left a lasting impact on the economy in Longview
and Kelso. Research in nearby British Columbia on the health impacts of sawmill closures on workers,
suggests that deindustrialization poses risks to the health and long-term wellbeing of workers, including
morbidity rates [51]. While more research is necessary to state any effects conclusively, we can say that
the relationship between industrial business closures and health of the workers and their families is
worth consideration.
There are few legal requirements of companies to ensure their impacts on the community are minimal
in the event of a closure. Most of the requirements that are in place revolve around environmental
cleanup. One piece of legislation that may apply would be the Model Toxics Control Act [52]. This Act
sets strict cleanup standards and rules that guide cleanup under the Act, and allow flexibility for sitespecific challenges. The Act funds hazardous waste cleanup through a tax on the wholesale value of
hazardous substances. Coal is not considered a hazardous substance under the Act, however
Polyaromatic Hydrocarbons (PAHs) are considered a hazardous substance under the Act. PAHs may or
may not leach off of coal stockpiles and contaminate groundwater or soils. Testing for leached PAHs may
happen when an industrial property changes owners. Due to the speculative nature of forecasting an
unknown event or action, we cannot offer any assessment of whether or not the MBTL site would be
subject to cleanup under the Model Toxics Control Act [53].
The Worker Adjustment and Retraining Notification Act (WARN) requires employers with 100 or more
employees to provide advance written notice of closure or mass layoffs at a single site of employment.
However, there are exceptions in WARN for closures related to unforeseen industry circumstances,
disasters and other unforeseeable circumstances [54]. Currently, there are no relevant State laws that
require companies to protect workers or community members in the event of closure or layoffs, aside
from normal unemployment insurance and programs that assist workers with retraining programs.
In materials provided by Millennium Bulk Terminals-Longview, they cite that many international funding
organizations have requirements in place to protect workers. Specifically, they note that the
International Finance Corporation (a sister organization of the World Bank), has a set of performance
standards, including one known as International Finance Corporation Performance Standard 2 [26]. This
standard maintains that companies should have a “Retrenchment Plan” in place, which includes
provisions for managing lay-offs in the event of downsizing or closure. Review of this performance
standard by the Municipal Research and Services Center (MSRC) has concluded that the ability of a local
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government to enforce IFC Performance Standards is unclear, especially in the case of bankruptcy [55].
MBTL does not have a Retrenchment Plan in place and does not plan on developing one at this time.
MBTL’s funder, Resource Capital Funds, does not obligate MBTL to be compliant with the IFC
Performance Standards. However, IFC Performance Standards and Equator Principles guidance notes
that MBTL is subject to an assessment process though the permitting agencies that is considered an
acceptable substitute for the IFC Performance Standards [56].
Some evidence suggests that overall, community health improves and morbidity declines as the
economy shifts from industrial jobs (which are often inherently more dangerous) to services jobs (where
risk of injury is lower). However, it is important to note that job transitions on the individual level are
highly variable, and depend largely on social support networks and resources such as retraining [57].
In the event of a closure, it is important to consider if infrastructure investments made will contribute to
long-term economic wellbeing. Infrastructure improvements at the proposed site would include new
industrial architecture and on-site water collection and treatment systems [26, 56]. These types of
investments are expensive, and if kept in good condition, could be valuable prerequisites for future
industrial tenants. However, the benefits of infrastructure investments may be tempered depending on
the community’s role in initial funding and continued maintenance in the absence of a tenant. No
known tax incentives are proposed to fund the development of this project, but information on
contingency maintenance funding in the event of a closure was not available.
With this is mind, it is important to understand that while the exact impacts on community health of a
large business closing are uncertain, the potential loss of income, economic instability and effects on
community self-esteem should be considered. Millennium Bulk Terminals-Longview has acknowledged
that in the event of an unforeseen closure or mass layoff, direct employment and health insurance
benefits would come to an end for employees, and the community would likely experience a loss in tax
revenue [26]. There is little legislation in place that can legally require a company to prepare for a
closure or mass layoff event. Some strategies, like economic diversification and collaboratively
developed retrenchment plans may offer communities some sense of resiliency in the face of a company
leaving town.

C. Community Health
Question 8. What are the potential effects of climate change on Cowlitz County
residents, their health, and the linkage to increased carbon dioxide (CO2) from this
project?
Greenhouse gases (GHGs) like carbon dioxide, methane, nitrous oxide and other gases act like a blanket
around the earth, trapping the sun’s energy and affecting the earth’s climate systems [17, 58]. Human
activities are dramatically increasing GHG levels, intensifying this warming, or “greenhouse effect” on a
global scale. This is resulting in a wide range of climatic changes, such as increases in temperature, shifts
in rain and snowfall, more frequent and severe extreme weather events like storms, heat waves and
droughts, and rising sea levels[59]. In Washington state, declines in glaciers and springtime snowpack
and lengthening of the frost-free season have been observed in some counties, and increasing change
including overall warming, further declines in average spring snowpack, more high heat days, more
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heavy rainfall events, earlier spring peak flows, and summertime water shortages are expected in areas
throughout the state[60]. (See Appendix 2 for more).
According to the most recent national assessment [61], climate change endangers human health
through increased risk of illness, injury and death from exposure to extreme weather such as heat
waves, strong storms, and flood or drought events; by threatening the quality and reliable supply of
natural resources like food, water, air; by altering habitats in ways that may lead to more or different
mosquitoes and increase the risk of diseases they can transmit; by stressing or damaging infrastructure
(e.g., transportation, power, communication, water-related assets) thus jeopardizing critical services and
by threatening mental health and wellbeing due to trauma from harms, losses and displacement from
natural hazards [61].
As noted in the FEIS, unlike most air pollutants where concern may focus on local human exposures to
local emissions, GHGs impact the atmosphere at a global scale [17]. For example, while carbon dioxide
(CO2) emissions may be measured locally, the concern is with the effect of those emissions’ contribution
to overall CO2 levels in the earth’s atmosphere. Currently, the level of CO2 in the atmosphere is at its
highest (> 400 parts per million) in at least 800,000 years, and it is accumulating at an accelerating pace.
[62].
An increase in average global temperature of more than 2 degrees Celsius would be dangerously
disruptive to earth’s climate system [63]. Because CO2 remains in the atmosphere for about 100 years, a
certain amount of global warming is already in the pipeline from emissions in the last century. Likewise,
today’s decisions about GHG emissions and reductions in the short term will determine the severity of
climate events to come in the second half of the 21st century and beyond. Rapid GHG emission
reductions could stabilize atmospheric CO2 levels. To limit warming to 2℃ (compared to pre-industrial
levels), experts estimate global emissions need to be cut by 40-70% by 2050 [63].
In 2010, global GHG emissions from human-related emissions were about 49,000 million metric tons.
The EPA reports that in 2015 the U.S. total GHG emissions were 6,587 million metric tons CO2e3 [64].
Washington State’s GHG emissions were 94.4 million metric tons CO2e in 2013 (Appendix 2)[65].
Washington State aims to reduce GHGs to 1990 levels (88.4 million metric tons CO2e) by 2020, and
halve those levels by 2050 [66].
Analysts at ICF International estimated that a net GHG emissions of 22.36 million metric tons CO2e
between 2018-2038 would result from the MBTL project[17]. As a comparison, the net emissions from
this project over 20 years is equal to just under a quarter of a single year of current Washington state
emissions and a tiny fraction of global emissions. The majority of GHG emissions associated with the
project would come from the 44 million metric tons of coal to be moved through the port annually (at
peak operation) and sold on the international coal market. 44 million metric tons of coal yields
approximately 90 million metric tons CO2e once it is used. 90 million metric tons CO2e is roughly on par
with Washington state’s current total emissions in one year or 0.002% of annual global emissions.
The FEIS analysis uses the net difference in worldwide GHG emissions resulting from this coal rather
than simply counting 90 million metric tons CO2e per year to calculate a raw total. Clearly there is a
large difference between this raw figure and the estimated net emissions provided in the FEIS. The FEIS
uses net emissions based on various assumptions about the influence of this particular movement of

3

CO2e is an abbreviation for equivalent carbon dioxide. Use of this standard allows different greenhouse gases like
carbon dioxide, methane, nitrous oxide, ozone, or perfluorocarbon to be measured for their global warming
potential using a common yardstick.
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coal on the international coal market, on energy pricing, and the subsequent emissions from energy
consumption worldwide. The FEIS analysis also assumes that, even without the proposed MBTL project,
the same coal would still be transported, sold and used, albeit on a different timeline and through
different ports.
The relationship between climate change and health is complicated, and a more detailed evaluation is
provided in Appendix 2.
Question 9. What will be the health effects on the community in regards to emergency response
times, commute times, and traffic congestion?
The FEIS Built Environment (Volume IIIa) Social and Community Resources Technical Report assessed the
potential for direct and indirect impacts of the project on existing community resources and public
services. Part of the analysis focused on the impact of increased train traffic where rail intersects
roadways “at grade” or at the level of the road, increasing the chance of delaying road traffic at these
crossings. The FEIS states that the construction phase of the project would not substantially change wait
vehicle wait times. During the operations phase, however, when an estimated additional 8 incoming and
8 departing trains per day are running, the odds of train traffic delaying road traffic would increase,
especially during peak traffic times. A single train could delay traffic by an estimated 9 minutes, and two
back to back trains would cause longer delays. The FEIS concludes that the project could indirectly
impact accessibility of public services, including increased wait times for emergency vehicles, if trains
run at peak road traffic hours, or if infrastructure improvements are not made to Reynolds Lead and
BNSF Spur The analysis did not assess how alternative route for Fire Protection and Emergency Service
vehicles or changes in dispatch could influence this potential impact.
The FEIS Vehicle Transportation Technical Report assessed the potential for impacts of the project on
roadway traffic delays and congestion. The study examined areas where different rail lines related to the
project (Reynolds Lead, BNSF Spur, and BNSF Mainline) intersect with roadways, and predicted changes
in “Gate Down Time” in minutes, “Average Delay Per Vehicle in a 24 Hour Period” in seconds, and an
analysis of where backups and congestion would occur. Their results indicate that construction phase
activities would not have significant impacts on vehicle delays. However, during the operations phase,
when 16 additional Proposed Action-related trains per day would be moving through the area (8
incoming and 8 exiting), the FEIS predicts more increases in Gate Down times and increases in average
delay per vehicle at some crossings, with a more significant impact occurring during Peak Traffic Hours.
The probability and predicted duration of delays varies by crossing. The Tables and Appendices in the
FEIS Vehicle Transportation Technical Report provide detailed estimates.

Question 10. What will be the effect be on recreational and active transportation
activities in Cowlitz County, such as walking, biking, and taking the bus?
The HIA team was not able to answer the question in the time provided. Our approach would have been
to assess the vehicle transportation section of the FEIS for information on traffic impacts, look at
recreational facilities, sidewalks, trails, and bike lanes near the rail lines, and assess the peer reviewed
literature for information on the impacts of construction and rail projects.

21

Draft HIA: Millennium Bulk Terminals--Longview

12/20/17

D. Personal Health
Question 11. What will be the health effects of noise and vibration?
Living in a noisy neighborhood or working at a noisy job can affect a person’s health and the health of a
community. The most direct way noise can impact health is through hearing loss that can occur if people
are exposed to very loud noises for short periods of time or moderately loud noises for a longer period
of time. Noise can also have long-term health effects. These are effects that accumulate after years of
exposure. Noise can trigger the body’s stress response[67], cause sleep disturbance[67], and increase
blood pressure[67, 68]. These conditions can lead to disease after years of exposure. To understand the
health impact of noise on Cowlitz County residents we used peer-reviewed science, regulatory
documents from national and international agencies, and information provided in the FEIS[17]. In the
FEIS people took measurements of the noise from trains going through the Kelso-Longview area and
used that data to predict how loud it would be with the additional trains from the project passing
through the area (Figure 4).
It is important to note that noise is measured in many different ways. Sometimes the maximum level of
noise is measured, sometimes it is an average over an hour or a day, or sometimes it is a night time
average. Not everything we reviewed measured noise the same way. We used studies that measured
train noise, road traffic noise, and aircraft noise. Because of these differences we don’t know enough to
make specific estimates of how many people will be impacted and in what ways. What we can do is talk
broadly about what health effects from noise are, how big those effects have been in study populations,
and try to describe the magnitude of the noise impact in Cowlitz County of additional trains.
The FEIS used the US Department of Transportation (DOT) guidance on noise impact assessments from
transit and rail projects[69]. This document uses 1974 guidance from the EPA to protect public health
from hearing loss, annoyance and activity interference[70]. The FEIS also studied only the highest risk
areas. This HIA acknowledges that noise health risks exist for anyone in the county or along the rail line
elsewhere beyond the corridor studied in the FEIS. A lot of noise research has been conducted since
EPA’s 1974 guidance document that suggest additional health impacts that are described below.
Heart diseases: Noise is associated with higher rates of high blood pressure[71, 72], heart attack[73],
and heart disease[74-78]. Research suggests that for both aircraft noise and traffic noise that risk for
these conditions increases in a meaningful4 way between 52 decibels and 75 decibels [75, 78, 79] . The
World Health Organization uses 50 decibels at nighttime as its threshold for high blood pressure and
heart attack impacts.[67]. Although the studies looked at different heart health conditions, there was
agreement that for each 10 dB increase in noise there is a 6% to 8% increase in population risk for heart
health outcomes. Individual risk for these outcomes increases at a much lower rate.
We focused on heart disease because there was the highest quality evidence of a health impact from
noise. In addition to heart disease there is emerging evidence that noise at the levels expected from the
ongoing operations of the project could impact scores on standardized tests[80-86], obesity and
diabetes[87] [88], and children’s blood pressure[68], adverse reproductive outcomes and fertility

4

Statistically significant result, p <0.05
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problems in men and women[89], and brain tumors[90] but we do not believe the research is conclusive
on those health effects yet.
We looked at five years of mortality data from 2011 to 2015 for deaths from conditions that are related
to noise. We found that Cowlitz County had a rate of death from those conditions that was 7% higher
than the state average. We also looked at the Highlands, St. Helen, and Lexington areas and found 52%,
41% and 18% increases over the state average respectively (Figure 5, Table 5). Because the areas are so
small the analysis did not find that the differences were statistically significant. Our analysis did find that
for ischemic heart disease alone Cowlitz County had a rate that was statistically higher than the state
average. Research on social inequities in noise exposure do not always find higher noise exposure in low
income areas, but in Cowlitz County this appears to be the case. [91]
Although our analysis was not conclusive it suggested that Cowlitz County and the neighborhoods that
would be most impacted by the increased noise are already experiencing higher than average rates of
these diseases and the research suggests that the increased noise will contribute to increasing those
rates further.

Figure 4. Contours of noise estimated from the FEIS [17].
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Figure 5. Age-adjusted cardiovascular mortality rates, 2011-2015 [92].
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Question 12. Will fish in the Columbia River be contaminated and if so, what will be the health
impacts on people who eat those fish?
Activities involved in the operations of the Millennium Coal Export Terminal will likely increase
Polyaromatic Hydrocarbons (PAHs) into the local environment. Concerns have been raised that the
release of PAHs may ultimately end up in the Columbia River waters and sediment thereby potentially
exposing fish and shellfish to these contaminants and those who consume them.
PAHs are a group of chemicals associated with the burning of coal, oil, gas, wood, garbage and other
organic substances or can be found within these substances. There are greater than 100 different PAHs
that can be found throughout the environment in the air, water, or soil [93]. PAHs are not very water
soluble but can adhere to particulates that can end up in aquatic ecosystems. Plants and animals can
uptake PAHs to many times higher than the surrounding environment. The primary sources of exposure
to people is generally though inhalation of smoke, ambient air, and consumption of PAHs in foods [9395].
Health effects of the individual PAHs are not exactly alike. A group of about 17 have been the focus of
interest because they are suspected to have greater toxicity than the others or are more commonly
found in the environment [93, 96].
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PAHs typically do not accumulate in fish muscle tissue as most fish are able to metabolize, or process,
them by their liver and excrete, or get rid of, them or breakdown products [97, 98]. While PAHs have
been monitored in fish tissue samples across the state, measured concentrations have been low and
currently no fish advisories have been issued due to their presence [93, 99]. The proposed operation of
the coal terminal is not likely to significantly increase PAH levels in fish in the Columbia River to levels of
public health concern due to their ability to metabolize these contaminants.
Shellfish lack the ability to metabolize most PAHs and therefore sampling and analysis of PAHs in
shellfish in Washington State has shown higher levels than those found in fish tissue samples [93, 99].
Operations of the coal terminal along the Columbia River is likely to result in increases in PAH levels in
local freshwater shellfish. While harvesting of freshwater shellfish is illegal in Washington State,
primarily due to concerns of bacterial pathogens. Currently there are no ongoing efforts to monitor
contaminants in freshwater shellfish species within the state.
While it is illegal to harvest or sell freshwater shellfish in Washington State, tribes have the right to fish
and harvest seafood from their usual and accustom locations which may include freshwater shellfish in
the Columbia River. There is evidence that tribes used freshwater shellfish as a food source but that it
was likely a famine food[100]. A Cowlitz tribe ecologist told us that he was not aware of any tribal
members harvesting freshwater shellfish today. The Washington State Department of Fish and Wildlife
(DFW) reported to us occasional calls from community members asking about harvesting freshwater
shellfish. Although harvesting is not permitted they suspect some groups harvest the freshwater
shellfish anyway. It is difficult to estimate but it is possible that a small number of people would be
exposed to PAH’s through freshwater shellfish as a result of this project.
Question 13. What are the health impacts of topper agents on workers or residents?5
When coal is loaded onto train cars in Montana and Wyoming the shippers are required by BNSF
Railway Company to load it in a way that reduces coal dust. One way that shippers do this is by applying
a spray to the top of the coal that wets the coal and dries to a polymer or glue-like film. The film or crust
that forms is designed to prevent loss of coal dust during rail transport of uncovered coal cars.
Millennium built an additional facility in Pasco, WA to reapply these topper agents 4 Coal that is
transported to the Millennium terminal will be treated when the coal is loaded and then the sprays
reapplied in Pasco. The HIA team got a list of topper agents from the applicant and had a toxicologist
review them to see if they might be harmful to workers or residents who live near the rail lines.
The toxicologist reviewed the ingredients listed on the Material Safety Data Sheets (MSDS) sheets for
topper agents used by BNSF [101-106]. MSDS are required to list known hazardous ingredients but
many polymer materials are exempt from chemical testing requirements and would not appear on these
lists. At high concentrations some of the ingredients in the topper agents can cause eye or skin irritation,
lung irritation, and gastrointestinal disturbances. This type of high exposure could potentially occur
during a workplace accident where the toppers are applied. Workers engaged in routine handling the
5

The original question asked about surfactants. Surfactants chemically react with the coal to suppress dust while
some substances cover the coal but do not react with it. We changed ‘surfactant’ to ‘topper agent’ to be more
inclusive.
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undiluted products are cautioned or directed to wear personal protective gear to prevent irritant
symptoms. We were not able to find any research or reports about these topper exposure at work
causing harm.
The known polymers used in these topper agents are found in many common household products such
as Elmer’s glues, food paper coatings and textile coatings. In general, the known ingredients were not
deemed to be a health concern for bystanders. No perfluorinated compounds6 or other emerging
chemicals of concern were among the listed ingredients. To the extent that topper agents reduce
community exposure to coal dust, the use of these toppers will be beneficial for public health.
The review performed by DOH was limited. Some ingredients were proprietary or were otherwise not
sufficiently identified to be reviewed independently for potential health impacts. In addition, MSDSs and
toxicological databases show very little testing data for some of these ingredients.

Question 14. Will there be health effects related to changes in water quality?
Safe and reliable drinking water is a chief priority for protecting community health. In Cowlitz County,
most drinking water comes from wells connected to underground aquifers. Some residents’ drinking
water comes from surface water. There is no public water system in Cowlitz County downstream of the
project area that pulls from surface water [107, 108]. Consequently, this section focuses on drinking
water that is obtained from groundwater-sourced public water systems, specifically one that draws from
wells tapping into aquifers close to the project area.
City of Longview residents, as well as those who live in a rural area just north of the City, obtain drinking
water from the Mint Farm Regional Water Treatment Plant (RWTP) [109, 110]. RWTP’s wellfield is
located approximately 3,000 feet east-southeast from the southeast corner of the project area [17, 111,
112]. RWTP wells draw from a deep aquifer located in part below the project site. This aquifer is
recharged by deep aquifers below the Columbia River [17, 112]. Water quality in this aquifer could be
harmed in four ways from terminal construction and operations: contaminants entering the aquifer
from the Columbia River, coal dust landing on the project area grounds and seeping into the soil,
disturbance of two areas in the project area that have been mandated for cleanup under the Model
Toxics Control Act Cleanup plan, and contamination through wells located in the project area, which also
tap into deep aquifer [17, 108].
The FEIS recommends ways to protect Columbia River water quality from harm by terminal construction
and operations. It concludes that following these recommendations, as well as protections required by
permits and other applicable laws, will avoid significant negative impacts on surface water quality [17].
Additionally, elements found in coal dust do not easily seep into surrounding soil; if coal dust does enter
the river and settle on the riverbed, it will likely not reach the deep aquifer [17, 108].
Coal dust settling on project area soil is unlikely to reach the deep aquifer and harm its water quality.
The FEIS includes recommendations to lower the amount of coal dust that will be released during
terminal operations in the project area. In addition, as noted above, elements found in coal dust do not
6

Perflourinated compounds are compounds that repel oil and water from carpets, furniture, food packaging, and
non-stick cookware and can cause negative environmental and health effects.
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easily seep into surrounding soil. Best practices required by the project’s stormwater permit will further
protect groundwater, including rapid cleanup of any spills during construction or operation. In addition
to these protections, the shallow and deep aquifers are separated by an impervious layer of clay and silt.
This prevents water movement between them, further protecting the deep aquifer from contamination
from the project area [17].
Two areas in the project area, the Flat Storage Area and Fill Deposit B-3, have been mandated for
cleanup under the Model Toxics Control Act Cleanup Action Plan. Construction and operations can be
coordinated to prevent the spread of contamination from these areas. Fluoride and cyanide currently
contained in the shallow aquifer cannot move very far and do not affect groundwater quality [17].
The project area includes at least nine production wells that tap into the same deep aquifer as RWTP.
Deep aquifer water quality could be harmed by contaminants entering the well at the surface, or if the
well structure is damaged and potentially-contaminated water from the shallow aquifer reaches the
deep aquifer. These can be prevented by properly maintaining the well structure and covering, and
keeping contaminants at least 100 feet from the well opening [108].
Water quality reports indicate that RWTP produces safe drinking water. Despite this, residents have
voiced concern about the water’s safety and the way it looks. This perception of poor water quality may
influence residents’ concerns about the effects of terminal construction and/or operations would have
on water quality because it is so close to the wellfield [109, 113, 114].
Based on this information, we can conclude that drinking water quality is not likely to be harmed by
terminal construction or operations.

Question 15. Will there be any health effects on residents by consuming food grown on
local farmland or in residential gardens?
Coal dust includes trace elements that can harm human health if exposed at high enough levels,
including damage to the circulatory system, kidneys, gastrointestinal tract, or skin [17, 115]. There is
limited research on how non-job-related exposure to coal dust impacts human health. In addition,
swallowing coal dust is considered a possible but less important risk compared to breathing it in [17].
The New Zealand Ministry of Environment has two standards for dust nuisance impacts; the more
cautious level of 2.0g/m2/month was used in the FEIS [17] (Table 2). This level relates to aesthetics (how
things look) and is not health-related. Coal dust deposition levels outside the project area have been
estimated for terminal operation as well as transport in rail cars [17].
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Table 2. Coal dust deposition at different distances from source.
Coal dust source
Terminal operations
Rail transport – Reynolds
Lead and BNSF spur

Distance from source
At the project area boundary*
180 feet+

Maximum monthly deposition
(g/m2/month)
0.40
0.017

3.1
50 feet
2.3
100 feet
150 feet
1.8
2.0
Benchmark
-*At the fence line near Mt. Solo Road; this is the boundary closest to residential land.
+
This is the location of the residence closest to the Reynolds Lead and BNSF spur.
Rail transport – BNSF main
line

The amount of coal dust that lands on a surface is called coal dust deposition; in this case, we are
concerned with coal dust landing on the soil and plants in a backyard vegetable garden. Estimated
maximum coal dust deposition levels are below the New Zealand standard of 2.0g/m2/month for
terminal operations, 180 feet from the Reynolds Lead and BNSF spur (location of the nearest residence),
and 150 feet from the BNSF main line. Maximum deposition levels are above the benchmark at 50 and
100 feet from the BNSF main line. Based on these data, we assume that coal dust deposition levels will
equal the benchmark at approximately 125 feet from the rail line. Residents living closer than 125 feet
from the BNSF main line could experience a noticeable level of coal dust outside, including on patio
furniture, windowsills, etc.
No residential properties along the BNSF main line from the southern Cowlitz County BNSF rail entrance
to the project area appear to be within 125 feet of the railway. There are a few residential properties
and Woodland Primary School in Woodland whose back property line is approximately 125 feet from
the railway. There are another handful of residences whose boundaries are around 125 feet from the
rail line between Woodland and Longview. Most of the railway in the City of Longview is through
Commercial or Industrial zoned land, with the exception running near the southwest border of the
Highlands Neighborhood. However, all properties in Highlands appear to be farther than 125 feet from
the rail line [116, 117].
The Tongue River DEIS compared estimated levels of trace elements found in deposited coal dust with
health-based soil screening levels (SSLs) developed by the EPA [118]. The Tongue River estimates were
based on a coal dust deposition rate thirty (30) times the rate that corresponds to the standard level
used in this report. They also assumed 100% bioavailability of the elements, as recommended by the
EPA. (Bioavailability is how much of a substance can enter someone’s body.) Even with these cautious
assumptions, they found that none of the elements would be present in the soil at higher
concentrations than the EPA’s SSLs. Based on this, we can conclude that, even when the terminal is
operating at full capacity, any coal dust deposited onto backyard vegetable gardens is not likely to harm
human health.
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Impacts Identified in Other Communities with Coal Export

This brief case study will provide the basis for an introduction to the community of Newcastle and its
place in the coal export industry, brief overview of health impacts and current links to further explore
life in this Australian community.
The Newcastle area of New South Wales (NSW), Australia is home to Port Waratah Coal Services, which
operates the Carrington and Kooragang Coal Export Terminals; there is a third export facility in
Newcastle, as well. The Port Waratah terminals have a combined annual throughput over 106 million
tonnes in 2013-14; Carrington has a licensed capacity of 25 million tonnes of coal per annum (mtpa) and
Kooragang has a licensed capacity of 120 mtpa. Coal is received at both facilities via rail (50-60 trains per
day) off loaded into stockpiles and transferred to ships. The two facilities loaded over 1220 ships in 2014
with a current annual goal of over 1400 ships. The export facilities in Newcastle represent the end of the
“Hunter Valley Coal Chain,” a complex network of domestic and international buyers, mines, rail lines,
export facilities and transportation infrastructure.
Millennium Bulk Terminals- Longview (MBTL) is proposing to export, at full capacity, up to 44 million
metric tons annually through a single facility. The facility would receive coal by rail (8 loaded, 8 unloaded
trains per day) and transport to Asia via approximately 840 ships annually.
This case study relies upon publicly available data from multiple sources identified in the references
section. Basic comparisons are made from demographic, economic, health and generalized quality of life
perspectives. The capacities that are handled at the Newcastle terminals far exceed what the proposed
Millennium Bulk Terminals (MBTL) facility would handle, yet Newcastle provides the opportunity to
examine the quality of life and place issues that interest the citizens of Cowlitz County. As proposed
MBTL would handle approximately 41% of the combined capacities of Newcastle’s facilities, and the
population of Cowlitz County is approximately 64% of the population of the City of Newcastle and its
surrounding suburbs.
The NSW Office of Environment & Heritage operates the Newcastle Local Air Quality Monitoring
Network with real-time air quality data available for the region and produce the State of the
Environment Report. 2008 was the last year for which an air inventory was completed, the inventory
indicated a total inventory of 4.84kt/year of human caused PM10 that was primarily emitted by EPALicensed Industry, including the Kooragang and Carrington Terminals [119]. In 2016, Newcastle’s coal
terminals were responsible for 62% of the city’s PM10 emissions, a total of 295,000 tonnes [120].
Newcastle residents self-reported asthma rates of 13.9% for children in age groups 2-8 and 9-15 [121].
Newcastle is located on the coast, two hours north of Sydney. Median rental for a home as of
December, 2017 was $490 per week in Australian dollars, which translates to $372.93 per week or
approximately $1495.72 per month in US Dollars [122]. In 2015 the median price for a home in
Newcastle was $466,000, or just over $354,682.00 US Dollars [123]. Based on salary data from across all
of New South Wales, median salaries including benefits totaled $114,987 ($87,519 US Dollars) for
manufacturing and production managers, $65,172 ($49,604 US Dollars) for manufacturing foremen, and
$39,910 ($30,376 US Dollars) for process workers in manufacturing [124]. (Table 3)
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Air quality is an ongoing subject of interest in Newcastle, particularly given the communities location in
the regional coal supply chain and role as a major coal export location. The NSW Office of Environment
& Heritage operates the Newcastle Local Air Quality Monitoring Network, a real-time air quality
monitoring network which may serve as a model for other communities. An example of what citizens in
Newcastle may see displayed by the monitor is below in a detail from the morning of December 20,
2017. The display includes wind speed and direction, particulate matter PM10 and PM2.5, Nitrogen
Dioxide NO2 which is an air pollutant produced by combustion processes, and Sulfur Dioxide SO2, an air
pollutant related to the burning of fossil fuels. Additional resources for further study of the impacts in
Newcastle, New South Wales are available in Appendix 3.
Figure 6: Newcastle, Australia Real-Time Air Quality Monitoring Network

Table 3. Population and economic characteristics of Cowlitz County and Newcastle, NSW.
Data- What is being measured?
Population (2016)
Land Area

Cowlitz County
105,160
1,140.13 miles2
88% high school graduate or higher

Educational Attainment

15.9% have a bachelor’s degree or
higher
Unavailable

Unemployment Rate (2016)
Sectors of Employment (% of all
employed persons)
Median weekly household income
New Residential Building Permits
(2016)

7.2%
15.1% in manufacturing, 14.1% in
health care and social assistance,
12.4% in retail trade
$944.75 (US Dollars- Reported as
Annual Median Income $49,127)
172 (County-Only)

Newcastle, NSW
160,919
72.20 miles2 (187 km2)
50.5% have completed through
Year 12 of secondary schooling
23.4% have a bachelor’s degree or
higher
20.6% have a vocational
certificate/qualification
7.4%
18.4% in health care and social
assistance, 10% in education and
9.4% in retail trade
$1,028.00 (US Dollars)
$1,366.00/week (AUS Dollars)
380 (16-17 financial year)
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IV. Population Characteristics
A. Health Determinants
The health of a population is related to many different factors. In Table 4, the Department of Health
included some statistics of the area that can help reflect if social vulnerability is present in Cowlitz
County and neighborhoods in the project vicinity, and how it compares to the state average. We also
included some basic indicators of health that are not directly related to the exposures expected from
this project. We combined 5 years of the most recent available data from the Washington Tracking
Network. The data for the neighborhoods comes from census tract data that roughly fits those
boundaries (census tracts 53015000501, 5301500502, 5301500900). There are no included estimates of
variability in the so it is not possible to determine statistical significance, but we can observe overall
trends.

Table 4. Selected health determinants and outcomes for Washington State, Cowlitz Counties and
neighborhoods near proposed Millennium Export Terminal project area [125].
Data Years

State

Cowlitz
County

St. Helens

Highlands

Lexington

2011-2015

9.6

12.2

13.0

23.9

9.8

2011-2015

7.0

7.2

5.5

14.9

3.1

Limited English (%)
Age 18-64 with no Health Insurance
(%)

2011-2015

7.7

2.8

0.8

4.5

2.1

2011-2015

16.1

13.3

16.0

18.6

9.0

65+ Living Alone (%)

2011-2015

9.5

12.3

12.8

8.6

13.8

Disability (%)

2011-2015

12.6

20.1

22.0

31.0

11.5

Single Parent Household (%)

2011-2015

12.9

14.4

29.1

35.4

15.5

Housing with 10+ units (%)

2011-2015

14.8

8.5

NR

0.8

3.5

Mobile Homes (%)

2011-2015

6.9

11.3

NR

NR

11.5

Overcrowded Housing (%)

2011-2015

3.0

2.8

NR

6.5

3.1

Population Living In Poverty (%)

2009-2013

12.7

17.7

NA

NA

NA

Unaffordable Housing (%)

2009-2013

37.1

NA

37.9

57.4

29.9

Unemployment Rate (%)

2011-2015

5.0

6.0

6.6

8.3

4.2

Children Living in Poverty (%)

2011-2015

14.4

NA

16.6

49.1

3.1

Life Expectancy (years)

2011-2015

80

78

NA

NA

NA

1.99

2.26

NR

NR

NR

3379

4419

6631

6252

3460

Housing

Social Determinants

Less Than a High School Degree (%)
Limited Access to a Private Vehicle
(%)

Economic
Determinants

Indicator

Health
Outcomes

Theme

Low Birth Weight (%)
2011-2015
Premature Death (years lost per
100k population )
2010-2014
NA = Not Available
NR: Suppressed or Unstable Estimate
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B. Baseline Health
The Department of Health looked at health conditions and diseases related to exposure to noise and air
pollution. These tables include either mortality (death) or hospitalization rates that were all ageadjusted. Age-adjustment is a standard approach to allow for comparison of different populations (state
vs. county vs. neighborhood) that might have different age structures, like elderly or younger people,
since would change the expected rate of outcomes. We combined 5 years of data, 2011 to 2015 in order
to have higher numbers that would allow for better comparisons in smaller populations. Even with 5
years of data there a reliable estimate was not always obtained, and is indicated as “NR” in the tables.
The included neighborhoods—St. Helens, Highlands and unincorporated Lexington—were from census
tract data that roughly matches (see description in Health Disparities). The 95% confidence intervals
allow for statistical comparison between these regions. When the confidence intervals overlap, the rates
are not statistically different. It is normal for smaller population estimates to have wider confidence
intervals since these estimates are more variable and less stable. An interpretation of these baseline
statistics is provided in the noise and air pollution sections.

Table 5. Age-adjusted mortality rates per 100,000 population for selected cardiovascular conditions
related to air quality and noise exposures, 2011-2015 [126].
Age-Adjusted Mortality Rate
(95% Confidence Interval)

Geography
Heart Attack

Hypertension

Ischemic
Heart Disease

27.1
18.3
86.2
(26.6-27.6)
(17.9-18.8)
(85.3-87.2)
43.6
17.23
95.5**
Cowlitz County
(38.7-49.1)
(14.3-20.8)
(88.2-103.4)
64.74
137.1
St. Helens*
NR
(29.2-126.9)
(83.0-216.3)
47.55
147.2
Highlands*
NR
(19.2-107.1)
(86.0-239.6)
45.51
23.07
103.3
Lexington*
(26.8-74.0)
(10.5-45.9)
(73.8-142.1)
NR = Suppressed or Unstable Estimate
*Census Tracts: 53015000501, 53015000502, 53015000900
**Statistically significantly higher than the state rate (p <0.05)
State

Coronary
Heart Disease

Combined
Rate

1.43
(1.3-1.6)
0.7
(.02-1.83)

105.9
(104.9-107.0)
113.4
( 105.4-121.9)
160.4
(101.8-243.6)
179.9
(109.9-281.6)
126.4 (93.5186.5)

NR
NR
NR
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Table 6. Age-adjusted mortality rates per 100,000 population for selected chronic lower respiratory
diseases related to air quality exposures, 2011-2015 [126].
Age-Adjusted Mortality Rate
(95% Confidence Interval)
Geography
Emphysema

Asthma

2.36
(2.21-2.53)
4.77**
(3.26-6.9)

1.16
(1.05-1.28)
1.46
(0.69-2.93)

NR

NR

Highlands

NR

NR

Lexington

NR

NR

State
Cowlitz County
St. Helens

Combined Chronic
Lower Respiratory
Diseases
40.64
(39.98-41.3)
61.89**
(56.07-68.29)
54.94
(24.61-110.63)
166.5**
(102.61-260.49)
52.04
(32.1-81.55)

NR = Suppressed or Unstable Estimate
*Census Tracts: 53015000501, 53015000502, 53015000900
**Statistically significantly higher than the state rate (p<0.05)

Table 7. Age-adjusted mortality rates per 100,000 population for selected conditions related to air
quality exposures 2011-2015 [126].
Age-Adjusted Mortality Rate
(95% Confidence Interval)
Geography
Trachea, Bronchus
and Lung Cancer

Cerebrovascular
Diseases

40.66
35.03
(40.01-41.32)
(34.42-35.65)
50.76**
33.65
Cowlitz County
(45.5-56.58)
(29.39-38.48)
39.96
47.45
St. Helens
(15.81-89.48)
(18.71-102.79)
56.98
44.14
Highlands
(23.92-121.74)
(13.12-110.94)
60.86
33.27
Lexington
(39.55-91.47)
(17.67-58.84)
NR = Suppressed or Unstable Estimate
*Census Tracts: 53015000501, 53015000502, 53015000900
**Statistically significantly higher than the state rate (p<0.05)
State

Diabetes

Pneumonia

22.05
(21.57-22.54)
37.69**
(33.08-42.9)
51
(19.92-109.52)
79.71**
(40.41-149.04)
36.24
(19.67-62.82)

9.09
(8.79-9.41)
12**
(9.51-15.08)
NR
NR
NR
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Table 8. Age-adjusted hospitalization rates per 100,000 population for selected conditions related to air
quality and noise exposures, 2011-2015 [20].

Diagnosis

Age-Adjusted Hospitalization Rate
(95% Confidence Interval)
State
Cowlitz County

24.3
(23.8-24.8)
40.6
Hypertension
(39.9-41.2)
695
Heart Disease
(693-698)
133
 Myocardial Infarction
(131-134)
135
 Cardiac dysrhythmias
(134-136)
183
 Congestive heart failure
(182-184)
604
Respiratory Disease
(602-607)
237
 Respiratory Infections
(235-239)
88.3
 Chronic Obstructive Pulmonary Disease &
(87.3-89.2)
Bronchiectasis
58.8
 Asthma
(58.0-59.6)
201
Cerebrovascular Disease
(200-203)
**Statistically significantly higher than the state rate (p <0.05).
Lung & Bronchus Cancer

18.8
(15.7-22.5)
31.3
(27.1-36.2)
685
(665-706)
159**
(150-169)
154**
(145-164)
175
(165-186)
673**
(652-694)
288**
(275-302)
108**
(100-116)
78.7**
(71.3-86.7)
176
(166-187)
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APPENDICES
Appendix 1. Air Quality
Emission of Particulate Matter: Coal Dust and Diesel Particulate Matter
Project Effects of Coal Dust and Diesel Particulate Matter
Air pollution impacts from the study were estimated in the FEIS separately for construction and
operation. The air quality emissions were further categorized as being either in the study area or the
project area. The project area is the land included for the proposed project site. The study area includes
the project area and extends beyond to the area that would be affected by construction and operation
activities in Cowlitz County. [17]
During the construction phase of the project, there are three possible methods the applicant identified
for transporting construction materials to the project site: truck, rail and barge. The FEIS reports that
delivering materials by barge would have the highest emissions during construction, and this scenario
was estimated as the maximum emissions during the peak year of construction. In the full study area,
which includes the project area, estimates from the FEIS indicate that more of the daily and annual
emissions of diesel particulate matter (DPM, particles that come from diesel exhaust) during
construction would come from equipment (63 and 75%, respectively) than haul trucks (37 and 25%).
Fugitive emissions from earth work, like dust generated from digging in dirt, are expected during the
construction phase instead of fugitive emissions of coal dust. The FEIS reports that coal dust is not
expected to be emitted during the construction phase. Barges are not expected to contribute emissions
in the study area because materials would be unloaded at a dock outside of Cowlitz County.
In the operations phase, the FEIS identified that the transfer of coal, storage of coal and transport by rail
would create coal dust emissions. FEIS estimates were based on the assumptions that specified parts of
the transfer facility would be enclosed. Areas not enclosed would use systems to control the dust, like
watering, which the FEIS modeled as being 95% effective. If the whole study area is included, maximum
coal dust emissions that result from transfer of coal (34%), storage of coal (36%) and transport by rail
(30%) are similar (Figure 6 A). The FEIS estimates that roughly half of the maximum annual DPM
emissions during operations would come from locomotives (48%), followed by vessels (31%) and
equipment used for maintenance, operations and emergencies (21%) (Figure 6 B).
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Figure 7. A) Maximum annual emissions of coal dust during operations. All fugitive dust associated with
locomotives during operations was modeled as coal dust. B) Maximum annual emissions of diesel
particulate matter (DPM) during operations. Excludes barges because they would be docked outside of
Cowlitz County (out of study area). Based on data in the FEIS Table 5.6-5 [17].

A

B

Based on the maximum annual average estimates of emissions by source in the FEIS, 1.82 tons of DPM
and 15.63 tons of coal dust (measured as total suspended particles) would be emitted during
operations. Relative to DPM, much more coal dust is expected to be emitted during operations than
construction (no coal was expected to be emitted during construction), but interpreting the health
impact requires considering both the toxicity and particle size of each pollutants.
Areas that Are Expected to Be Impacted by the Project
The exact distance of dispersion depends on the location, the time of day or year, prevailing
meteorology, topography, nearby land use, traffic patterns and the specific pollutant [18]. The FEIS
includes a maps of risk contours for DPM expected from the project in Figures 5.6-1 through 5.6-8 [17]
that were based on modeled emissions of DPM that incorporates many of these factors, including
weather patterns. The DPM Emissions were modeled in two ways. The fixed emissions scenario applies
the emissions estimated in 2028 when the coal export terminal is expected to reach maximum capacity.
The average lifetime emissions scenario assumes average emissions expected from 2018 through those
expected in 2028 within continued improvements of locomotive emissions that are expected to be
required with turnover of older locomotives. Both scenarios show that the potential elevated cancer risk
follows the rail lines and extends in a boundary circling the project area. The contour for increased
cancer risk of 10 in one million extends about 2 miles across the rail line for the fixed emissions scenario,
and it extends about 1.5 miles across for the average lifetime emissions scenario.
Coal dust emissions are expected to originate from similar locations as the DPM--at project site and
from locomotives along the rail lines. Larger particles are generally less disperse; PM10 deposits in
36

Draft HIA: Millennium Bulk Terminals--Longview

12/20/17

shorter distances than PM2.5 [127]. Since coal dust is mainly made up of particles that are larger than
DPM, we can assume that the DPM would travel farther and the areas impacted would be greater than
for they are for coal dust.
Other studies have found that air quality generally returns to background levels at about 500-600 feet
downwind of major roadways or areas with high traffic trucking or rail activity [18]. The FEIS contours
for 10 in 1 million cancer risk contour offer a more health protective guidance about the areas expected
to be impacted than these general studies of dispersion of traffic-related air pollution that indicates the
population at-risk from air pollution from the proposed project.

Health Effects of Particulate Matter, Coal Dust and Diesel Particulate Matter
Diesel particulate matter (DPM) and coal dust are both made up of particles that contain many
(hundreds, in the case of DPM) of chemical compounds. The health effects of some of these individual
compounds in coal dust and DPM have been studied, but looking at overall effect of these sources from
epidemiologic studies is most useful in understanding the total impact. Within air pollution research of
health effects there are thousands of articles about particulate matter, many about diesel exhaust
particles and not many about coal dust. There are also regulations for particulate matter that apply to
both diesel exhaust and coal dust emissions.
Particulate Matter
The way that particulate matter effects health is partly related to the particle diameter, which is
measured in micrometers (µm—or 0.000001 meters) or nanometers (nm, or 0.000000001 meters). For
reference, human hair is about 50-70 µm in diameter. Particles bigger than about 100 µm are not
inhaled through the nose. When people are at rest and breathe in particles through the nose that are
between about 1 and 100 µm, the particles mostly deposit or stick in the head airways, or the nose and
throat area. Particles less than 1 µm are more likely to deposit lower in the middle respiratory region
that includes the trachea and bronchus, and the lowest respiratory region of the alveoli where gas
exchange occurs as you breathe. The dynamic of where particles deposit in the body shifts for very tiny
particles that are less than about 0.005 µm (5 nm), as they deposit more in the head airways like much
larger particles, but we know less about these tiny particles and they are not typically measured as well.
Where particles deposit also depends on the rate of breathing and whether air is inhaled through the
nose or the mouth, which changes with exercise, body size, and some respiratory illnesses. In general,
larger particles deposit higher in the airways and smaller particles deposit deeper. Breathing in particles
can cause health effects by depositing anywhere in the respiratory tract—high or low—but often
deposition in the head airways leads to irritation or other less severe impacts because particles in these
areas are more often cleared from the respiratory system, while deposition lower in the respiratory
system can result in more severe effects that may be more systemic. For example, smaller particles that
are breathed in have been found to end up in blood where they can be circulated throughout the body.
[128]
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Particles are most often measured in these size ranges (diameter):
 Ultrafine particles: less than 0.1 µm
 PM2.5: fine particulate matter, smaller than 2.5 µm
 PM10: particles smaller than 10 µm
 PM10-2.5: Coarse Fraction, particles between 2.5 and 10 µm
 TSP: total suspended particles, all sizes of airborne particles
Meta-analyses that combine the results of several epidemiologic studies demonstrate that short-term
increases in both particulate from a wide range of sources are associated with increases in deaths and
hospitalizations, with greater effects from PM2.5 than PM10 [4, 5]. Many of these deaths and
hospitalizations are due to cardiovascular and respiratory effects. Increased hospitalizations for
cardiovascular effects include congestive heart failure and ischemic heart disease [6]. Respiratory effects
include triggering of effects of asthma, chronic obstructive pulmonary disease and pneumonia [6]. In
adults and children, research indicates that elevated exposures to PM2.5 and PM10 leads to poor lung
function [7, 8]. Furthermore, exposures to PM2.5 in children may not only worsen asthma but may even
lead to development of asthma [129]. While heart and lung effects from PM exposure have been
studied the most, there is increasing evidence that PM2.5 and PM10 may also lead to several other
effects, such as strokes [130], development of type 2 diabetes [131, 132], neurological and cognitive
impairment [133, 134], and poor birth outcomes like pre-term delivery or babies born with low birth
weight [135, 136].
Some studies have tried to distinguish the impacts of coarse particles (between 2.5 and 10 µm) vs. fine
particles (less than 2.5 µm). Several of these studies have found that more of the health effects were
related to fine particles than the coarse particles and the elevated effect of coarse particles was not
often significant after accounting for fine particles [8, 137-139].
There is much less information about the smallest particles—ultrafine particles. Epidemiologic studies of
PM10 and PM2.5 often contain sources that are mostly ultrafine particles, such as diesel exhaust and
wood smoke. Some toxicology research has found that ultrafine particles interact in animals and animal
models in different ways and may be more harmful than larger particles [140, 141]. However, there are
few human studies of the effects of ultrafine particles instead of measuring PM2.5 or PM10, and results
to-date about ultrafine particles are generally inconclusive [142-144].
Deaths related to pollution exposures most often occur within two days of a day that has higher
particulate matter levels [13, 14] Many people experience less severe effects with exposure to
particulate matter that may not progress but may impact quality of life, such as burning eyes, runny
nose or cough. The effects of elevated exposures to particulate matter can range from minor irritation
to life-threatening events, especially in people with pre-existing diseases.
The FEIS presents particulate matter emissions as total suspended particles (TSP), PM10 and PM2.5, and
diesel particulate matter (DPM). DPM is not based on a size of particles like the other measurements,
and instead it is a measure of the particles that come from diesel exhaust. Both DPM and coal dust
contain a range of particle sizes, but DPM particles are mostly much smaller than coal dust particles.
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Diesel Particulate Matter (DPM)
Diesel exhaust contains a complicated mixture of gases and particles the particles in diesel exhaust
(DPM) are also sometimes referred to as diesel exhaust particles (DEP) in literature. DPM is mostly
ultrafine particles made of carbon that is coated with many other components including different
organic compounds and smaller amounts of sulfate, nitrate, metals and other trace elements [145]. The
health effects that have been related to both PM2.5 and ultrafine particles apply to DPM. Accordingly,
DPM exposures are also related to impacts to the heart and lungs, and a growing list of other outcomes
described above.
Beyond the health effects observed for PM2.5, DPM has also been designated as a carcinogen by several
agencies, including Washington State and the International Agency for Research on Cancer. Several large
epidemiologic studies have investigated diesel exhaust exposures and lung cancer. Recent studies
investigating risk of developing lung cancer in people exposed to diesel exhaust from work in the
trucking industry and non-metal mines, where equipment leads to high DPM levels, have significantly
contributed to the current understanding of the risk of cancer from different levels of DPM exposures
[15, 146, 147]. It typically takes about 15 years of elevated exposure to diesel exhaust to develop lung
cancer [15], which is a long time span to follow participants in a study. To address this long time period,
these studies relied on job histories and select measurements for different jobs and tasks. The combined
data from these studies determined that levels of diesel exhaust common in outdoor air result in 21
excess cancer deaths per 10,000 people over 80 years of exposure, and this exceeds the level of risk we
usually accept for the public in the US [11].

Coal Dust
Coal dust is made up of mainly of coarse particles and larger, though the size of particles varies by its
origin (IARC). In contrast, coal dust particles are bigger than coal that is burned and emitted. Like DPM,
coal dust particles are mostly carbon and other organic compounds. Health effects related to the coarse
fraction and PM10 are also expected to apply to coal dust exposures.
Beyond the general effects expected from PM, the presence of silica in coal dust is a particular concern.
Long-term elevated exposure to coal dust has been linked to a spectrum of respiratory diseases referred
to as coal mine dust lung disease that include pneumoconiosis, silicosis and progressive massive fibrosis
[12]. Pneumoconiosis typically occurs after a period of about 10 years of exposure to high levels of coal
dust [12]. These diseases impact lung function and are irreversible. One challenge in understanding the
effects in this group is that they are also exposed to high levels of diesel exhaust from use of diesel
engines used within the confined spaces of the mines.
Coal miners’ exposures to coal dust vary greatly depending on their job. For example, in the 1960’s
concentrations for jobs at the coal face, such as cutting machine operators, were reported to range from
6,000 – 10,000 µg/m3 (or 6-10 mg/m3) while workers away from the coal face, such as supply men, were
in concentrations of 1,000 – 2,000 µg/m3 (measured as respirable dust, 50% of particles less than 3.5 µm
in diameter) [148]. Concentrations of coal dust being emitted in the study area are expected to be much
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lower. In a study of trains carrying coal in open cars, as expected in the current project (though use of
surfactant was not verified), concentrations of PM2.5 and PM10 increased by 4-5 µg/m3 [3].
There are few studies that have investigated lower-level exposures that would be expected with coal
dust emitted along the train routes. Studies of populations living near coal mines in West Virginia
investigated people living close to coal mines where county-level exposures were measured coal activity
as an indicator of exposure without direct measurements of air pollutants [149-151] . With increases in
coal production, they found rates of cardiopulmonary disease, cancer and other effects, as well as
hospitalizations for hypertension and chronic obstructive pulmonary disease increased [149-151]. Cross
sectional studies of children living near coal mines and a coal transfer site in England measured higher
respiratory effects compared to control locations, and included direct measurements of air pollutants to
support these findings [152, 153]. These studies are helpful in identifying potential relationships, but
cross sectional studies are less conclusive in establishing an association than the case control and cohort
studies.
Regulations for Particulate Matter, DPM and Coal Dust
Air quality is regulated at the federal, state and regional levels. The US Environmental Protection Agency
(EPA) establishes outdoor air quality and emission standards for air pollution sources. When air pollution
levels exceed standards established by the EPA, states are responsible for developing a plan to identify
ways to make the levels return to the federal standards. In addition, Washington State statutes grant
the authority to the Washington Department of Ecology to establish rules that define requirements for
obtaining air permits and for controlling emissions of air pollutants from stationary sources to protect
health and safety. In Cowlitz County, the Southwest Clean Air Agency is granted authority to develop
additional rules, issue permits to commercial and industrial air pollution sources, and ensuring
compliance with air quality regulations.
The EPA established National Ambient Air Quality Standards (NAAQS) for PM2.5, PM10, CO, NO2, SO2
and lead as required by the Clean Air Act. The NAAQS define the concentration that is permissible in the
outdoor environment. The primary NAAQS, the focus here, are intended to protect the public from
health impacts, including the health of at-risk populations with a margin of safety. The secondary NAAQS
are set to protect public welfare from effects such as visibility impairment or damage to crops. While a
margin of safety is considered, the NAAQS are not required to be at zero-risk level [154]. There is
evidence that health effects occur at levels below NAAQS. A recent study of over 60 million people who
had received Medicare benefits compared risk of death from exposure to PM2.5 in people with
exposures that remained below the annual NAAQS for PM2.5 (12 µg/m3) to those with exposures above
the NAAQS and found that the same increase of exposure to PM2.5 is associated with an even higher
risk in the group with low exposures [19]. There is also evidence that there is not a threshold below
which no effects occur [19, 155, 156]. These findings suggest that the levels of the NAAQS may not
completely protect the public’s health.
There are no specific federal or state regulation for coal dust emissions, but regulations for fugitive dust,
PM2.5, PM10, as well as other components of coal are applicable. According to Washington regulations
(WAC 173-400-040), people are not allowed to emit particulate matter from any source beyond the
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property at a level that interferes unreasonably with use and enjoyment of the outside property, and
the owner is required to take reasonable precautions to minimize fugitive dust emissions. The Mine
Safety and Health Administration and the Occupational Safety and Health Administration each have
established exposure limits for coal dust, but these apply to people being exposed while working instead
of the general public.
There are no federal standards for DPM and is not designated as a carcinogen by the EPA. However, in
Washington it has been designated as a carcinogenic toxic air pollutant. New stationary sources of toxic
air pollutants, including DPM, must be screened to determine if they exceed the Acceptable Source
Impact Levels (ASIL). Washington’s Acceptable Source Impact Level for DPM is based on risk of
developing cancer that was determined by the California EPA Office of Environmental Health Hazard
Assessment (OEHHA) [157]. California’s OEHHA used human epidemiologic data to derive a unit risk
factor of 0.0003 (µg/m3)-1, or a risk of 3 cancer cases per 10,000 people for every 1 µg/m3 increase of
DPM that was adopted in 1998. Exposure limits for carcinogens are typically based on estimates of risk,
which means that there is no assumption of a threshold concentration of exposure where health effects
start, and instead an acceptable level of risk is selected. The ASIL for DPM of 0.00333 µg/m3 as an annual
average is the concentration that would result in an estimated risk of more than 1 cancer per million
assuming continuous lifetime exposure.
New stationary sources with emissions that exceed an ASIL must submit a risk assessment to the
Department of Ecology. Washington regulations do not allow a new or modified stationary toxic air
pollutant source to cause an increased risk of cancer of more than 10 cancers per million unless there is
a demonstrated environmental benefit of the project (WAC 173-460).
In the proposed project, DPM comes from mobile sources instead of stationary sources, which are
regulated by emissions standards from the EPA. Federal mobile source standards are specific to the type
of vehicle/equipment and how it is being used. For example, there are emissions standards for non-road
vehicles such as those used in construction that are different from on-road vehicles. There are also
emissions standards for vessels and trains. The emission standard that applies is related to the year that
the mobile source was manufactured. Accordingly, much older vehicles have less strict standards for
emissions. .
The FEIS notes the estimated background risk of cancer from DPM in Cowlitz County as 300 cancers per
million, which is assumed to come from many different types of vehicles (vessels, locomotives, trucks,
etc.), some that are for personal use and others that are used within occupational settings. Also consider
the numerous other exposures to carcinogens through diet and personal activities, such as cigarette
smoking. All of these combined contribute to a person’s individual risk of developing cancer.

Compliance with Standards
The FEIS modeled the emissions of the criteria air pollutants to determine if the predicted levels would
remain within the NAAQS (Table 9). To determine the total predicted maximum concentrations with the
project, the modeled impacts were added to the estimated background concentrations for the area.
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Background concentrations were based on 2013 and 2016 monitoring data from Longview. The
previous background pollutant levels of the criteria air pollutants have all been well within the NAAQS
requirements. PM10 annual maximum would increase the most, and is expected to be about 4 times
higher than the current maximum (403%). None of the pollutants are expected to exceed the NAAQS
concentration, but several of them would be much closer to these limits. PM2.5 would be within 89% of
the standard and PM10 would be within 77% of the standard. While this report focuses on particulate
matter, it is worth noting that there would also be large increases in NO2 concentrations, where the
estimated maximum 1-hour concentration of NO2 would be at 80% of the standard. While these
increases are worth considering carefully, it should also be noted that they are the concentrations that
would occur at the maximally impacted areas, and not necessarily over the entire study area.
Table 9. Maximum modeled concentrations from all operations in the project area. (Data from Table
5.6-7 of the FEIS.)
Maximum Concentration (µg/m3)
Pollutant

Averaging
Period

Modeled
Impact of
Project

Background
(Existing)

Total
Predicted
with Project

PM2.5

24 hour
11.9
19.3
31.2
Annual
0.81
6.2
7.0
PM10
24 hour
92.6
23
116
NO2
1 hour
94.3
56.6
151
Annual
13.7
5.3
19
*See EIS for requirements of averaging calculations for each standard.

NAAQS*
35
12
150
188
100

Percent (%)
Total
Increase
Predicted
from
Compared
Background
to NAAQS
62%
89%
13%
58%
403%
77%
167%
80%
258%
19%

Implications of Project for Longview and Kelso Public Health
Inhaling air pollution is not good for anyone, even healthy people. People most likely to have health
problems from breathing air pollution include:









People with lung diseases such as asthma or chronic obstructive pulmonary disease (COPD),
including bronchitis and emphysema.
People with respiratory infections, such as pneumonia, acute bronchitis, bronchiolitis, colds, or
flu.
People with existing heart or circulatory problems, such as dysrhythmias, congestive heart
failure, coronary artery disease, and angina.
People with a prior history of heart attack or stroke.
Infants and children under 18 because their lungs and airways are still developing and they
breathe more air per pound of body weight than adults.
Older adults (over age 65) because they are more likely to have unrecognized heart or lung
diseases.
Pregnant women because both the mother and fetus are at increased risk of health effects.
People who smoke because they are more likely to already have lower lung function and lung
diseases.
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People with diabetes because they are more likely to have an undiagnosed cardiovascular
disease.
People with diabetes

Baseline Health of Cowlitz County
We combined the mortality data and hospitalization data from 2011 to 2015 for conditions related
particulate matter, coal dust and DPM. When possible, we included data for the St. Helens, Highlands
and Lexington neighborhoods of Longview.
We found that deaths from heart disease in Cowlitz County, were about 7% higher than the state
average, and the rates in Highlands, St. Helen and Lexington neighborhoods were also higher than the
state average (Figure 5, Table 5). Deaths from combined chronic lower respiratory diseases were about
52% higher in Cowlitz County, 35% higher in St. Helens, 310% higher (or about 3 times higher) in
Highlands, and 28% higher in Lexington, though the increase were only statistically significant for Cowlitz
County and Lexington (Figure 3 and Table 6). Chronic lower respiratory diseases include asthma,
emphysema, which also have higher mortality rates in Cowlitz County, though this was only statistically
different for emphysema. Diseases are categorized differently in the hospitalization data, and this is only
available at the state and county levels, but there similar trends for cardiovascular disease and
respiratory disease. The combined rate of hospitalizations for respiratory diseases in Cowlitz County is
about 11% higher than the state rate (Table 8). Hospitalizations for respiratory disease include asthma,
chronic obstructive pulmonary disease and bronchiectasis, and respiratory infections (like pneumonia
and the flu)—and the Cowlitz County rates for this specific conditions are also all higher in Cowlitz
County.
Mortality rates for diabetes are also higher in Cowlitz County compared to the state rate, with an
increase of 71%. Mortality rates for diabetes in St. Helens, Highlands and Lexington also are higher than
the state rate, though the findings were only statistically significant for one of these areas (Table 7).
However, the mortality rates for diabetes include both type 1 and type 2, and only type 2 diabetes has
been related to particulate matter exposures.
Cerebrovascular disease, which is most commonly attributed to strokes, and found that neither the
mortality rates nor the hospitalization rates were statistically different than the state rate (Table 7).
All of the above health effects relate to both coal dust and DPM because they are related to particulate
matter exposures. In addition, for DPM specifically, we looked at lung cancer rates. The mortality rate of
trachea, bronchus and lung cancer combined is 25% higher in Cowlitz County compared to the state,
though the rate of hospitalizations for lung and bronchus cancer are not higher in Cowlitz County (Table
7). The mortality rates of these cancers were not statistically higher in the census tracts.
Our findings suggest that the death rates for combined chronic lower respiratory diseases, diabetes and
combined trachea, bronchus and lung cancer are higher in Cowlitz County than the state average. The
Cowlitz Country death rate for heart disease, and the neighborhood death rates for these health effects
are less conclusive, but are generally higher than the state average. This suggests that Cowlitz County
and neighborhoods expected to be impacted by the DPM and coal dust from the proposed project are
already experiencing higher than average health effects for diseases that research suggests would
increase with elevations in air pollution.
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Cowlitz Population At-Risk for Cancer from DPM Exposures
The FEIS provides estimates of the population risk of developing cancer from DPM exposures in the
study area using modeled DPM emissions for the proposed project and a factor of concentration and
risk (3 cancers/10,000 people per 1 µg/m3 DPM) with the assumption that people have nearly constant
exposure to this level of DPM for 70 years. The FEIS provides a map of estimates of increased risk due to
the proposed project across the study area, with the highest levels of risk at 50 cancer cases per million
people and greater within the project area and risks of 10 cancer cases per million people extending
slightly west of the project area and mostly along the railroad route where trains would be transporting
coal. The highest maximum cancer risk estimated for the project is 85 cancers per million for the general
public based on the average lifetime emission scenario [158]. To estimate the total population at risk
within the contours provided in the FEIS, the Washington Department of Health evaluated a database of
addresses on existing Washington Driver’s Licenses, and included the addresses within the nearest
blockgroup to the risk contours (Figure 2). We expect that there are more people living in within the
contours who do not have WA driver’s licenses, especially children. There is also likely some error as
people who have move in or out of the area may not have updated their driver’s license. With these
limitations, this evaluation provides a useful picture of the population at risk. If we consider people
living within the contour of 10 excess cancer cases per million, less than 1% of these people would have
an excess risk above 50 cancers/million , 11% would have an excess risk between 30 and 50
cancers/million, and 89% would have an excess risk between 10 and 30 cancers/million.
The FEIS compares the estimated DPM emissions to background levels of DPM. In this sense, the
percent of DPM added to existing levels of DPM is relatively small. The background levels come from
numerous on-road and non-road mobile sources including other vessels, trains, trucks (typically for
goods movement, equipment (such as construction vehicles), as well as some personal vehicle use.
In 2008, the Washington Department of Ecology ranked DPM as the highest priority toxic air pollutant
based on the combination of cancer potency and emission levels. It is estimated that more than 2/3 of
DPM in Washington comes from non-road mobile sources, including construction vehicles, commercial
vessels and trains [159]. The National Air Toxics Assessment (NATA) provides estimates of risk from
airborne carcinogens across the country. However, DPM is not included because it is not currently
defined as a carcinogen by the EPA. After using the NATA estimate for DPM concentration and the risk
factor recognized by the Department of Ecology, it is estimated that DPM contributes 84% of the total
cancer risk in Washington and 82% in Cowlitz County [160].
Conclusion
Modeled air pollution emissions in the FEIS indicate that the coal export terminal would not result in air
pollution levels that would exceed federal or state regulations. However, maintaining air pollution at
levels below regulations does not ensure that there would be no health impacts from air pollution
generated by the coal export terminal.
While it is estimated that more tons per year of coal dust would be emitted than DPM, it is likely that
DPM would have a higher health impact because of it has greater toxicity. It seems likely that DPM
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emissions from activities related to the export terminal would contribute to increases in heart and lung
disease and mortality in particular. In addition, there would be a small level of increased risk of
developing cancer in an area surrounding the project area and within 2 miles of the rail lines that would
increase closer to the rail line and project area.
The health effects related to air pollution would more likely be experienced in people with pre-existing
conditions such as heart and lung diseases, respiratory infections, cerebrovascular disease, and diabetes,
as well as in infants, children, pregnant women and people over 65 years of age. Health data from 20112015 indicates that the people of Cowlitz Country and some neighborhoods that would have air
pollution impacts from the study already experience rates of death and hospitalization for some
diseases related to air pollution, especially respiratory diseases, that are higher than the state average.
This indicates that the population Cowlitz Country and affected neighborhoods would be at even greater
risk of experiencing health effects than other parts of Washington.

Appendix 2: Climate Change
Question 11: What are the potential effects of climate change on Cowlitz County residents, their health,
and the linkage to increased carbon dioxide (CO2) from this project?
Greenhouse gases (GHGs) like carbon dioxide, methane and nitrous oxide, act like a blanket around the
earth, trapping the sun’s energy and influencing the earth’s climate systems [17, 58]. Human activities
have increased greenhouse gas concentration in the atmosphere to levels that haven’t existed on earth
for at least 800,000 years [161]. The increase in GHG levels is intensifying this warming, or “greenhouse
effect” on a global scale (Figure 8).
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Figure 8. The greenhouse effect [58].

The warming of the earth’s surface due to this additional trapped solar energy is altering earth’s climate
in fundamental ways. According to NASA, global average surface temperature has increased by .99⁰ C
(about 1.8⁰ F) compared to 1951-1980 temperatures [162]. Extreme temperatures are also increasing,
snow and ice are declining, sea level is rising and ocean chemistry is changing [63, 162, 163]. An increase
of more than 2⁰ C would severely disrupt the climate conditions that have been the norm for the history
of humankind.
The effects of climate change vary by location. In Washington, some changes already observed include a
an average temperature increase of 1.3 F and a lengthening of the frost free season by 35 days (+/- 6)
between 1895-2011, as well as more frequent nighttime heat waves [60]. Overall, glaciers and
springtime snowpack has declined, with a 49% decline in glaciated area on Mt. Adams between 1904 –
2006 [60]. Figures 9a-d show observed seasonal temperatures and precipitation patterns for the east
Olympic foothills region, which includes Cowlitz County.
Figure 9a. 5 year moving average of summer season temperature (red and blue lines) compared to long
term average (centerline) for east Olympic foothills region since 1895.
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Figure 9b. 5 year moving average of winter season temperature (red and blue lines) compared to long
term average (centerline) for east Olympic foothills region since 1895.

Figure 9c. 5 year moving average of spring rainfall (green and brown lines) compared to long term
average (centerline) for east Olympic foothills region since 1895.
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Figure 9d. 5 year moving average of autumn season rainfall (green and brown lines) compared to long
term average (centerline) for east Olympic foothills region since 1895.

Projected future changes in Washington’s climate include further decline in snowpack and a shift away
from snow-dominant and mixed rain-snow dominant watersheds toward rain-dominant watersheds. See
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Figure 10. Projected change in winter precipitation captured in peak snowpack. From Hamlet et. al
(2013) in the Washington Climate Change State of Knowledge Report [60]. Pointer to Cowlitz WRIA #26
has been added for clarity.

Changes in the Washington’s climate in the near and midterm future will likely increase hazards to
human health. Without preventive and protective measures, this will worsen a variety of health
outcomes at the population level. Climate change is also expected to increase health disparities by
disproportionately impacting those who already bear a larger burden of risk factors and illness, such as
the people with lower income, people with existing chronic disease, the socially isolated, those with a
disability, immigrant and refugee populations who may have less English language fluency, and some
communities of color [60, 61].
Hazards to health that are climate-sensitive and likely to grow as the effects of global warming intensify
include:
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Heat-related illnesses: Currently in Washington state, between 25 to 113 people are hospitalized for
heat illnesses per year, about 50% of whom are age 65 and older [164]. Risk for heat-related illness,
hospitalization, and death increases during extreme heat events [165, 166], although hot weather safety
measures can protect people from exposure[164]. Bethel et al (2013) predict that more frequent heat
waves in the northwest will increase the burden of heat-related illness like heat stroke, and exacerbate
chronic illness for people with cardiovascular, respiratory and kidney disease. Other populations at risk
include outdoor laborers, children, and people ages 65 and older [167]. Figure 10 shows extremely hot
days in Washington. Cowlitz County experienced more extremely hot days in 2016 than other parts of
the state [168].
Figure 11. Extreme Heat Days by County, Washington State, 2016 [168].

Respiratory and other conditions exacerbated by pollen and wildfire smoke: Researchers expect
the pollination season to lengthen and the production of allergy-causing proteins to increase [169,
170]. A longer and more intense allergy season would increase the burden of allergy and asthma
symptoms. Drier, warmer conditions are expected to increase the number of acres burned by
wildfire in Washington [60], increasing the potential for exposure to wildfire smoke [167], and
exacerbating heart and lung disease. Wildfire smoke events are associated with an increase in
emergency room visits and hospitalizations for respiratory-related illness [171-174].
Vector borne and zoonotic diseases: Diseases such as West Nile virus, Zika virus, Lyme Disease,
Hanta and Sin Nombre virus and others that are transmitted by vectors (e.g., mosquitos, ticks,
rodents) are influenced by climate’s direct effects on habitat, the pathogen, the vector, the host and
their interactions with one another. Climate change is expected to alter the distribution of species
and may increase the extent of suitable habitat for some vectors, thus increasing risk of exposure
and disease. For example, M. Hahn and colleagues predict more suitable habitat in southwest
Washington counties for the tick Ixodes scapularis (Figure 12) [175]. Please note that Ixodes
pacificus, which also carries Lyme disease, is the more prevalent species in Washington. Vector
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borne and zoonotic diseases can be greatly reduced through protective behaviors that prevent
exposure (e.g, screens on windows, use of repellent).
Figure 12. Map of counties on the leading edge of Ixodes spp. expansion and counties where the
ticks are established but not predicted as suitable by the ensemble [175].

Water-borne and food-borne disease: Risks to water quality may grow as a result of increasing
frequency of heavy precipitation events, sea-level rise, and flooding, as well as from drought and
wildfire. Drinking water systems, including private wells, inundated with flood waters could affect water
quality and increase risk of water borne illness or disrupt drinking water services. The risk of exposure to
harmful toxins found in some types of algal blooms is also expected to increase. Harmful Algal Blooms in
freshwater bodies pose risks to health if the water body is a source of drinking water. Toxic algal blooms
can also affect health if people use the contaminated water for recreational activities like swimming.
Marine biotoxins can contaminate shellfish and temporarily increase the risk of foodborne illness.
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Risks from extreme events: Power outages and other impacts of storms, flooding, drought, and wildfire
can interrupt provision or access to critical services, destroy property and displace people. The mental
health effects of these traumas can have long lasting effects. More frequent, more extreme and more
overlapping events are anticipated across the U.S. and in the northwest.
Today’s decisions concerning GHG emissions and reductions in the short term will determine the
severity of climate events to come in the second half of the 21st century and beyond. Because CO2
remains in the atmosphere for about 100 years, a certain amount of global warming is already in the
pipeline from emissions in the last century. Rapid GHG emission reductions could stabilize atmospheric
CO2 levels. To limit warming to 2 C (compared to pre-industrial levels), experts estimate global
emissions need to be cut by 40-70% by 2050 [63], and world leaders have committed to aggressive
reduction of GHGs to achieve that goal.
In 2010, global GHG emissions from human-related emissions were about 49,000 million metric tons.
The EPA reports that in 2015 the U.S. total GHG emissions were 6,587 million metric tons CO2 [64].
Washington State’s GHG emissions were 94.4 million metric tons CO2 in 2013 (Figure 13) [65].
Washington State aims to reduce GHGs to 1990 levels (88.4 million metric tons CO2) by 2020, and halve
those levels by 2050 [66]. Specifically, the law requires a return to 1990 emission levels by 2020 (88.4
million metric tons CO2e), a further reduction of 25% by 2035, and another halving of emissions by
2050. Washington’s Clean Air Rule, established in 2017, aims to cap and reduce GHG emissions in order
to achieve a proportion of the reductions required to achieve GHG targets in statute.
Figure 13. Estimate of total greenhouse gas emissions in Washington State for 2013 [65].
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The FEIS estimates that when the project is operating at full capacity, 44 million metric tons (MMT) of
coal –the equivalent of 90 MMT CO2e (carbon dioxide equivalent)--would move through the facility
each year, to be sold on the international coal market [17]. In estimating the net increase in global
greenhouse gas emissions from the proposed action, the analysis included emissions from construction
and operation of the facility as well as the downstream emissions of the coal that would be moved to
market. To do this, the analysis examined four scenarios using different assumptions about economic
and policy factors that could influence the composition of energy sources bought and sold on the energy
market, and thus influence the net GHG emissions attributable to the 44 MMT of coal moving through
the proposed facility each year. The four scenarios yielded a “Lower Plausible Bound” net emissions of 41 MMT CO2e (a decrease compared to No Action), an “Upper Bound” net estimated increase of 780
MMT CO2e, a “No Clean Power Plan” estimate of just under 52 MMT CO2e , and a “2015 US and
International Energy Policy” estimate of 22 MMT CO2e net increase in emissions- the last being the
scenario considered most likely at the FEIS was produced. Figure 14 provides the results of the ICF
analysis produced for the FEIS. When the FEIS was written, it was assumed that the U.S. Clean Power
Plan would go into effect, but that appears to be less likely at this time.
Figure 14. Results of analysis to estimate net GHG emissions from the Proposed Action under four
different policy scenarios [17].

While these potential emissions would contribute to GHG concentrations in the atmosphere, it
would be difficult to attribute these particular emissions to a future projected degree of global
warming, resulting climate effects, and resulting health effects. What is certain is that if
increasing global GHG emissions from human activities continues on a business as usual path,
residents in Washington and Cowlitz County will experience far greater harms than if the level
of GHG emissions at the global level are dramatically reduced sufficient to arrest the increase in
atmospheric GHG concentrations and limit global warming to under 2 degrees Celsius.
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Appendix 3: Impacts Identified in Other Communities
Other Communities Impacted by a Coal Export Terminal:
Newcastle, New South Wales, Australia
Resources for further study
Air Quality: The New South Wales Office of Environment & Heritage-Newcastle Local Air Quality
Monitoring Network. http://www.environment.nsw.gov.au/aqms/newcastlelocalmap.htm
Study on Airborne Coal Particles: Office of Environment & Heritage and Environmental Protection
Authority. June 2017. “Airborne Coal Particles.” http://www.environment.nsw.gov.au/research-andpublications/publications-search/airborne-coal-particles-summary-report
Demographics: City of Newcastle, Community Profile. 2016 Census. http://profile.id.com.au/newcastle.
Coal Mining and Export System in New South Wales: Hunter Valley Coal Chain Coordinator.
https://www.hvccc.com.au/Pages/welcome.aspx
Newcastle Health Information: Searchable databases from New South Wales Ministry of Health.
http://www.health.nsw.gov.au/Pages/default.aspx
US Census Bureau. American FactFinder: Searchable Community Facts Database.
https://factfinder.census.gov/faces/nav/jsf/pages/community_facts.xhtml
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