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EXECUTIVE SUMMARY 
Humboldt County's biomass power plants were built in the 1980's for the dual purposes of generating electricity and disposing of mill waste. As knowledge has advanced in the ensuing decades, it has become clear that these benefits do not come without a cost.  There is strong evidence-based consensus in the medical and public health community that burning biomass for energy is harmful to public health.
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Humboldt's aging biomass plants are among the most polluting industrial facilities in the county. Over thirty percent of the county's population is vulnerable to health harm from this pollution, with consequences including increased emergency room visits, hospitalizations, and premature deaths. 
Biomass plants that use wood for fuel are short term drivers of global warming at a time when we can least afford it. Climate change is recognized by medical and public health organizations representing over 600,000 US physicians (more than half)  as the biggest health threat of the century.  For the health of our elders, our children, and future generations, it is time to move on from biomass.  
BACKGROUND

Humboldt's biomass power plants were constructed in the 1980's to turn mill waste into electricity. The plants burn mill waste in boilers, producing steam to power turbines. The facilities are at the end of their life span, which on average is 20-30 years. Their stoker boilers are the oldest and dirtiest biomass technology. They cannot economically be made clean and regulatory agencies don't require it. Even though wind, solar, and natural gas energy are all cheaper, Humboldt's Community Choice Energy has made it a priority to purchase electricity from these aging plants because it is local, renewable, and supports the local timber industry. Over the past 3 years, the biomass share of our local power mix has nearly doubled, from 12% to 23%.  

The Communty Choice Energy Board voted in 2019 to obtain 100% clean renewable electricity for the entire county by 2025. With the update of the Comprehensive Action Plan for Energy, the Board should make good on its promise but is relying on community input to decide whether biomass should be considered clean energy and included in our power mix over the next decade. 

A MAJOR SOURCE OF POLLUTION

Humboldt County's biomass plants are designated and regulated by the EPA as Major Sources of Pollution, and are among the county's top stationary sources of air pollution. In 2017 (most recent available data) they collectively emitted 33 tons of fine particulates (pm2.5),  40 tons of volatile organic compounds, 900 tons of carbon monoxide and 236,000 tons of CO2e (carbon dioxide equivalent).   Extrapolating from these emissions and the increase in electricity output resulting from RCEA's expanded use of biomass energy, 2018 emissions from the Scotia and Fairhaven plants were 58 tons of fine particulates and nearly 400,000 tons of CO2e. If these CO2 emissions were included in Humboldt's Greenhouse Gas Emissions Inventory, they would exceed transportation emissions, making biomass the biggest source of greenhouse gas emissions in the county. 

Table 1a REPORTED ANNUAL EMISSIONS 2017*   
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September 13, 2016
Dear Senator/Representative:

The undersigned public health, medical and nursing organizations urge you to oppose policies that
would encourage or expand the use of biomass for electricity production. Biomass is far from “clean” —
burning biomass creates air pollution that causes a sweeping array of health harms, from asthma attacks
to cancer to heart attacks, resulting in emergency room visits, hospitalizations, and premature deaths.

Biomass uses fuel sources, or feedstocks, whose combustion harms human health, including wood
products, agricultural residues or forest wastes, and highly toxic construction and demolition waste.
Burning biomass from any source generates immediate dangerous air pollution that puts health at risk.

Among the most dangerous of these emissions is particulate matter, also known as soot. These particles
are so small that they can enter and lodge deep in the lungs, triggering asthma attacks, cardiovascular
disease, and even death.’ Particulate matter can also cause lung cancer.”

Biomass combustion also creates nitrogen oxide emissions, which are harmful in their own right and also
contribute to the formation of ozone smog and particulate matter downwind.® Ground-level ozone
pollution can trigger asthma attacks and cause premature death, and newer research shows possible
links to reproductive and central nervous system harm.

Burning biomass also creates carbon monoxide, which leads to headaches, nausea, dizziness, and in high
concentrations, premature death;* and carcinogens, including benzene and formaldehyde.*

The dangerous air pollution from burning biomass endangers some people more than others. Millions of
infants and children, older adults, individuals with respiratory or cardiovascular disease or diabetes, and
individuals with lower incomes face a higher risk of suffering serious health effects from these
pollutants.®

In addition to emitting harmful conventional pollutants, some biomass processes also increase carbon
emissions that contribute to climate change. The U.S. Environmental Protection Agency’s Science
Advisory Board is currently evaluating available research to answer questions about the net carbon
‘emissions that result from burning biomass. In their 2012 letter to EPA from an earlier review, the
Science Advisory Board noted that “[clarbon neutrality cannot be assumed for all biomass energy a
priori” and described the processes that can make biomass increase carbon emissions.




Blue Lake non-op,  DG Fairhaven low op (1013 MWh),  Humboldt Sawmill (89,866 MWh)
PGE (51, 447 MWh 2018) which burns natural gas is listed for comparison  
Sources: California Air Resources Board, RCEA, California Energy Commission

REGULATION DOES NOT EQUAL PROTECTION
Humboldt's biomass power plants were built over 30 years ago when air quality standards and pollution control technologies were far worse than they are today. Most people are surprised to learn that power plants are not regulated by actually measuring their emissions but rather by the type of emissions controls they have installed.  A 30 year old plant only has to meet emissions standards based on the  best affordable technology at the time it first received its operating permit. It is only required to upgrade pollution controls if a major modification of the plant triggers the need for a new permit.  

When Blue Lake Power made a major modification of its plant, the EPA required installation of  $700,000 of new pollution control equipment.  The owner found it more economical to leave the plant idle than to comply with EPA's  ruling. Note that even if Blue Lake had installed the new control technology, EPA would still have allowed the plant to emit two to four times more pollutants than “middle-aged” coal fired power plants.  The emissions permitted at the two currently operating biomass plants are even higher than the emissions standards for the Blue Lake plant because they have old pollution controls.    See the comparison in Table 3. 
Table 3.     EPA Allowable emission rates lb/ MMBtu



Blue Lake*   

Fairhaven

Scotia            
          Coal 
Nitrogen Oxides 
0.15 -.175

0.16 - 0.23

0.2 - 0.26

.088 

Carbon monoxide 
0.50 – 0.69

2.5 - 4.0

1.2 - 3.0

.144 

Particulates 

0.02  - 0.03 

0.04

   
0.04


.017  










  

* after mandated new pollution controls, which were not installed
Sources: 

Allowable emissions rates in 2016 EPA consent decree with Blue Lake Power 
http://www.ncuaqmd.org/files/permits/BLP/Exhibit%201%20-%209.pdf
Average EPA emission limits for COAL POWERED plants permitted 2002-2006 https://www.dep.state.fl.us/air/emission/construction/taylor/BACT.pdf
NCUAQMD    Title V Operating permits for Fairhaven Power and Humboldt Redwood 
The North Coast Unified Air Quality Management District (NCUAQMD) regulates air quality and power plants in Humboldt County.  They have cited both biomass plants in recent years for air quality violations.  NCUAQMD also monitors particulates in the air. They have two monitors for the county, both based in Eureka.  According to those monitors, our air quality meets state and federal standards but that doesn't mean we are protected.  Air quality is reported and regulated as concentrations averaged over 24 hours, but biomass plant operations often involve brief hazardous spikes of pollution  that can provoke asthma attacks and cardiovascular events without triggering enforcement action. 
HEALTH IMPACTS 
Many respected health organizations oppose burning biomass for electricity because it is harmful to public health. These groups include the American Academy of Pediatrics, American Lung Association, American Public Health Association, Asthma and Allergy Foundation of America, National Association of County & City Health Officials, National Environmental Health Association, Trust for America's Health, Children's Environmental Health Network and Physicians for Social Responsibility. 
Biomass pollutants increase emergency room visits, hospitalizations, and premature deaths. We don't notice these harms occurring in our community because they are hidden in plain sight. Pollution doesn't cause exotic diseases, it increases the frequency and severity of common ones, like lung disease, heart disease, and cancer. 
Particulates 
This report will focus on fine particulates, which pose the greatest hazard to health from biomass energy. Particulate matter, otherwise known as soot, is leftover carbon that didn't burn. Fine particulates, under 2.5 microns in size, are the most hazardous. They cause inflammation in the lungs leading to asthma attacks, exacerbations of chronic lung disease and lower respiratory infections.  They enter the bloodstream, causing strokes and heart attacks. Fine particulates make up more than 90% of the particle pollution from Humboldt biomass plants.  
Nitrogen Oxides  
Acute exposure irritates the eyes, nose, and throat; and  increases emergency room visits and hospitalizations for asthma and chronic lung disease. Chronic exposure causes childhood asthma.  Nitrogen oxides combine with carbon monoxide and other biomass pollutants to form ground level ozone. 

Carbon Monoxide  (CO)

Carbon monoxide decreases the body's ability to absorb and transport oxygen. Outdoor exposure to carbon monoxide is not harmful to healthy people, but can cause chest pain, or angina in people with heart disease. 

Air Toxics 
Naturally occurring chemicals released from biomass plants such as dioxin, benzene and formaldehyde cause cancer, birth defects, miscarriages, brain damage, and other serious health impacts.

Sources:  

September 13 2016 letter to Congress from health organizations (attached)

EPA. Integrated Science Assessment for Particulate Matter. 2009. 

WHO International Agency for Research on Cancer. IARC Monograph on the Evaluation of Carcinogenic Risks to Humans. 2016 Volume 109, Outdoor Air Pollution

EPA. Integrated Science Assessment for Oxides of Nitrogen-Health Criteria. 2016.

EPA. Integrated Science Assessment of Ozone and Related Photochemical Oxidants. 2013.

EPA. Integrated Science Assessment for Carbon Monoxide, 2010.   

Beauchemin, P. Emissions from Wood-Fired Combustion Equipment. British Columbia Ministry of the Environment. 2008
VULNERABLE POPULATIONS 
Not all people are equally sensitive to pollution and climate change.  Pollution can cause permanent damage to the lungs and brains of fetuses, infants, children, and teenagers because these organs are still developing. The elderly are more sensitive to health harms from pollution and climate change, as are people with diabetes, and chronic heart and lung disease because the inflammation caused by inhaled pollutants triggers constriction of airways and arteries already affected by age and disease.  People of color and low income people are also more vulnerable because they often suffer disproportionate exposure, have less ability to escape when conditions are bad, and and have poorer health status and outcomes.  

QUANTIFYING THE POPULATION AT RISK 
Vulnerable age groups
Roughly 30% of the Humboldt County population is in the vulnerable age ranges of under 18 or over 65.  In some of the towns closest to biomass plants, the proportions are higher. 40% of Scotia residents and 75% of the population of Blue Lake Rancheria are in these vulnerable age groups. All together this vulnerable group includes 44,000 people. 

Vulnerable conditions
Asthma is one of the fastest growing chronic diseases in California. Humboldt County's prevalence of of asthma (1 in 10 children and 1 in 5 adults) and ER visits for asthma are above the state average. We also have more smokers and more deaths from chronic obstructive pulmonary disease. People with cardiovascular disease ( 1 in 10 Humboldt adults ) are also more vulnerable to pollution. 24,000 Humboldt residents have asthma. 10,000 Humboldt residents are living with heart disease. 

Vulnerable socioeconomic groups 
Twenty one percent of Humboldt residents are below poverty level,  including disproportionate numbers of children, women of childbearing age, Latinos and Native Americans

A large group of vulnerable residents
Taken together, these high risk groups make up a large slice of Humboldt County's population. These numbers can't be added since there is overlap between categories, but it is clear that a substantial portion of our population is at risk.  

Sources: 

US Census

Humboldt County Community Health Assessment 

California Health Information Survey

Humboldt County Asthma Profile  http://www.californiabreathing.org/asthma-data/county-asthma-profiles/humboldt-county-asthma-profile
GEOGRAPHIC AREA AT RISK 
Residential proximity to fuel fired power plants is known to increase health impacts such as adverse birth outcomes,  hospitalizations and missed school days for asthma, COPD, and pneumonia. These health effects are most severe for those who live closest to power plants but extend to a radius of 30-50 miles. 

Wind and topography are important factors.  Fine particulates can stay in the air for days and travel hundreds of miles.  In the winter and fall prevailing winds from the southeast transport pollution from Scotia to Rio Dell and Fortuna. In the summer prevailing winds from the northwest carry pollution from Fairhaven to Cutten, Humboldt Hill, Loleta, and Fortuna. Valleys like the Eel River Valley and coastal areas like Eureka are subject to inversions which trap and concentrate air pollutants, increasing the intensity and duration of exposure. 

Sources:  
Estimated public health impacts of criteria pollutant air emissions from nine fossil-fueled power plants in Illinois. Levy, J. et al (2000) Harvard School of Public Health Paper

Coal power plant emission exposure and its effect on education access JPublicHealth 22(4):313-321 · January 2014 
Associations Between Residential Proximity to Power Plants and Adverse Birth Outcomes. Ha, S. et al   (2015) 182 (3):215-224.doi: 10.1093/aje/kwv042

ECONOMIC COST
The medical costs of pollution induced or exacerbated illness are substantial. A typical emergency room visit for asthma costs $1,500 and an asthma hospitalization costs $6,000. An increase in asthma severity from mild to moderate requires the addition of maintenance medication costing $200-300 per month.  A hospital admission for an exacerbation of chronic obstructive pulmonary disease costs $9,700 and an increase in COPD severity from mild to moderate adds $800 per month of medications. The lifetime cost of a heart attack, including care and lost productivity is $760,000. Some of these costs are paid out of pocket by individuals but most are shared by all of us in the form of taxes and insurance premiums.  The medical costs of climate change are harder to calculate. Economics estimated the health costs from the 2003 wildfires in southern California at $578 million.  Costs would be much lower here since we have a much smaller population. 
The economic impacts of illness include more than the cost of medical care. Illness exacts an indirect cost on the economy due to lost productivity from missed days of work and school. Children who live near pollution emitting power plants have double the number of school absences due to asthma. 

Because Humboldt County has a chronic physician shortage, another cost we all pay is decreased access to health care. With waits of several months for medical appointments and waits of many hours in local emergency rooms, every visit for care of a pollution related illness means someone else has to wait for medical attention. 

Sources: 

Humboldt County Asthma Profile  http://www.californiabreathing.org/asthma-data/county-asthma-profiles/humboldt-county-asthma-profile
CDC. Asthma Facts— U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, 2013.
Barnett, S Costs of asthma in the United States: 2002-2007. Ann. Allergy Asthma Immon. 127:(1) 145-152. 2011
EQUITY
The economic benefits of biomass energy accrue to a relatively small number of people: the plant owners and the timber sector, which currently comprises 12% of the county's economy. The costs of biomass energy are more widely distributed, borne not only by the vulnerable groups previously enumerated, but by the entire community. 

Source:  Humboldt Economic Index, HSU Department of Economics 2016.http://www2.humboldt.edu/econindex/current.pdf
CLIMATE CHANGE AND HEALTH

Global warming is harmful to human health. Locally we are already experiencing wildfire smoke, unseasonable heat, algae blooms and a rise in insect borne diseases. Things will only get worse. 

Burning biomass front loads a large amount of carbon into the atmosphere at a time when we can least afford it. With the IPCC's 11 year deadline for action,  carbon accounting on a 100 year time scale is not a relevant yardstick for climate impact.  

Our local biomass plants emit around 400,000 tons of CO2 equivalents per year.  According to the EPA's Greenhouse Gas Equivalency Calculator, it would take 3.9 million seedlings growing for 10 years to absorb one year of biomass emissions. Meanwhile, those emissions warm the planet and contribute to feedback loops like wildfires and permafrost melt that add even more greenhouse gases to the atmosphere.  Even taking into account the faster rate of growth and higher sequestration rates for redwoods over the EPA calculator's generic seedlings, replanting harvested trees at current rates doesn't prevent climate harm from biomass emissions.  

WHAT DOES A LITTLE BIT MATTER? 
A lot of pollution in our county doesn't come from power plants but from things like road dust and vehicle exhaust. Particle pollution from these sources dwarfs emissions from power plants. Biomass proponents cite this as proof that biomass emissions don't really matter.  

To the contrary, biomass emissions are important because they are low hanging fruit that we can easily control. It is much harder to stop road dust and switch every vehicle in the county to electric instead of gas but it is feasible and economically viable to switch to cleaner and cheaper source of electricity.  

Another argument biomass proponents make is that biomass pollution doesn't matter because our local air quality is generally good. That may be enough for most people, but not for people in vulnerable groups or those living near or downwind from biomass plants.  A large body of research has established that there is no safe threshold of air pollutants below which no one gets sick.  Elders and people with asthma and chronic lung disease are exquisitely sensitive to pollution and suffer adverse effects from low level exposures, even when the air quality meets government standards. In the end, this is a question of community values. 

CONCLUSION
Air pollution from Humboldt's aging biomass power plants poses risks to the health of a significant proportion of the county's population with resulting costs borne by the entire community. Current pollution controls are inadequate. Upgrades are expensive, not required by law, and don't result in acceptable levels of emissions. By continuing to subsidize the continued operation of dirty power plants the community pays four times:  once on their electric bills,  once with their health, once with the lost opportunity to invest in local clean energy, and finally with the health of future generations. 

RECOMMENDATIONS: 

The CAPE update should include a plan to stop using biomass energy by 2025 and focus investment on efficiency, battery storage, and demand response to lower peak energy needs. 

The CAPE update should designate clean (non biomass) energy as its top priority.  Local is important but important enough to prioritize dirty energy. 

Alternative methods of disposing of mill waste exist which are carbon sinks instead of sources. Other communities are successfully composting mill waste in combination with biosolids.  It is not the responsibility of RCEA and electric customers to subsidize the disposal of mill waste but the county should see this problem as an opportunity to multi solve and incentivize the development of facilities  to compost mill waste, biosolids, and food waste. This would keep our food waste from emitting methane in landfills and bring our county into compliance with state law.    

In the short term, biomass plant owners should mitigate their adverse impacts by funding the replacement of wood burning stoves with heat pumps on a scale that offsets their emissions.  In the long term, retiring these plants and moving on to cleaner electricity is the only healthy solution. 

Please see following page for attached letter from major public health organizations about biomass.  

[image: image3.png]Scientists must be allowed to continue to review these impacts. The United States is already
experiencing health harms as a result of climate change. Increased temperatures lead to heat-related
illnesses and deaths and help make the formation of ground-level ozone more likely. More droughts
lead to elevated particulate matter levels. More frequent and severe extreme weather events harm
both physical and mental health. These trends are projected to continue, along with increased health
threats from vector-borne diseases; food insecurity; food- and water-borne diseases; worsened allergy
seasons; and many more.*

Burning biomass creates proven harm to human health through direct air pollution impacts, as well as
the potential for increasing climate change. Because of those threats, the undersigned public health,
medical and nursing organizations ask that you oppose policies that would encourage or expand the use
of biomass for electricity production. We urge you to protect human health by supporting the
development of truly clean, carbon-free sources of energy such as solar energy and wind power.

Sincerely,

Allergy & Asthma Network

American Academy of Pediatrics

American Lung Association

American Public Health Association

Asthma and Allergy Foundation of America

National Association of County & City Health Officials
National Environmental Health Association

Physicians for Social Responsibility

1U.s. Environmental Protection Agency. Integrated Science Assessment for Particulate Matter. 2009.

#World Health Organization International Agency for Research on Cancer. IARC Monograph on the Evaluation of
Carcinogenic Risks to Humans. Volume 109, Outdoor Air Pollution. Lyon: IARC (in Press).

#U.5. Environmental Protection Agency. Integrated Science Assessment for Oxides of Nitrogen-Health Criteria.
2016.

U5, Environmental Protection Agency. Integrated Science Assessment of Ozone and Related Photochemical
Oxidants. 2013.

¥ U.s. Environmental Protection Agency, Integrated Science Assessment for Carbon Monoxide, 2010.

¥ Naeher LP, Brauer M, Lipsett M, Zelikoff JT, Simpson CD, Koenig JQ, Smith KR. 2007. Wood smoke Health Effects:
A Review. Inhalation Toxicology. 19:67-106.

¥ U.5. Environmental Protection Agency, Integrated Science Assessment for Particulate Matter. 2009.

¥ swackhammer, Deborah L. and Madhu Khanna, letter to Lisa P Jackson, Administrator, U.S. Environmental
Protection Agency on SAB Review of EPA’s Accounting Framework for Biogenic COz Emissions from Stationary
Sources. September 28, 2012.

®USGCRP, 2016: The Impacts of Climate Change on Human Health in the United States: A Scientific Assessment.
Crimmins, A., J. Balbus, J.L. Gamble, C.8. Beard, J.E. Bell, D. Dodgen, R.J. Eisen, N. Fann, M.D. Hawkins, 5.C. Herring,
L. Jantarasami, D.M. Mills, 5. Saha, M.C. Sarofim, J. Trtanj, and L. Ziska, Eds. U.S. Global Change Research Program,
Washington, DC, 312 pp. http://dx.doi.org/10.7930/J0R4INOX
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