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Mercury and MATS in Context 

Coal-fired power plants are the second largest source of mercury emissions in the U.S., accounting for 

approximately 4.4 tons of mercury emissions in 20171. The Mercury and Air Toxics Standards (MATS) 

were signed in 2011 and published in 2012 to regulate emissions of mercury, acid gases, and other 

hazardous air pollutants (HAPs) from coal- and oil-fired power plants. As part of that action, EPA 

reaffirmed a prior decision under Section 112(n) of the Clean Air Act that it is “appropriate and 

necessary” to regulate HAPs from power plants. 

 

Since MATS was promulgated, mercury emissions from coal-fired power plants have declined 84 

percent; mercury levels measured in the environment have decreased; and the estimated number of 

children who are prenatally exposed to unsafe levels of mercury has gone down by 50 percent. MATS is 

also central to the U.S. meeting its commitments under the 2017 Minamata Convention on Mercury. 

 

The Latest from EPA 

On April 16, 2020, the Environmental Protection Agency (EPA) overturned the Agency’s prior 

determinations and announced a new position that it is not “appropriate and necessary” to regulate 

mercury and other HAPs from power plants. According to legal experts, this decision undermines 

the foundation of the MATS rule and invites challenges to emissions standards. 

The EPA also issued a “Residual Risk and Technology Review” at that time which concluded that no 

further  emissions reductions are warranted from affected power plants to protect human health.  

In the near future, EPA is expected to release a new proposal, which may reverse EPA’s earlier 

decision by proposing to reinstate the appropriate and necessary finding for MATS. The proposal is 

expected to address the costs and benefits of regulating HAPs from power plants, and to consider 

whether additional protections against emissions of mercury and other HAP are warranted to 

protect public health and the environment.  

 

The Issue 

The anticipated proposal from EPA represents an opportunity to ensure that the Agency uses the best 

available science when it makes its “appropriate and necessary” and “residual risk” determinations.  

In 2020 EPA failed to conduct a cost-benefit analysis to support its determinations and instead 

referenced estimates from the outdated and limited cost-benefit analysis in the 2011    MATS Regulatory 

Impact Assessment (RIA). Scientists have repeatedly pointed out that the methods and findings in this 

assessment are inconsistent with current science on mercury exposure, the societal impacts of mercury 

pollution in the U.S.2,3 and the full benefits of emissions controls. EPA’s Science Advisory Board issued 

a report urging the Agency to develop a new mercury exposure estimate before finalizing this residual 

risk assessment4. 

https://www.epa.gov/mats
https://www.epa.gov/international-cooperation/minamata-convention-mercury
https://www.epa.gov/international-cooperation/minamata-convention-mercury
https://yosemite.epa.gov/sab/sabproduct.nsf/LookupWebReportsLastMonthBOARD/4908A62FD4C0DE2285258549005B8797/%24File/EPA-SAB-20-004%2B.pdf
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The Impacts of Mercury Emissions on Health and the Environment Are Well-Understood 

Mercury has been studied intensively for decades and its impacts are well-understood. 

• Mercury in the form of methylmercury is a potent neurotoxin. 

• Children exposed to methylmercury during a mother’s pregnancy can experience persistent and 

lifelong IQ and motor function deficits5. 

• High levels of methylmercury exposure in adults have been associated with adverse 

cardiovascular effects, including increased risk of fatal heart attacks6.  

• Other adverse health effects of methylmercury exposure that have been identified include 

endocrine disruption7, diabetes risk8, and compromised immune function9. 

• The societal costs of neurocognitive deficits associated with total methylmercury exposure in  

the U.S. were estimated at approximately $4.8 billion per year in 201710. 

• No known threshold exists for methylmercury exposure below which neurodevelopmental 

impacts do not occur
11,12

. Regulatory analysis should include estimates of the benefits of 

reducing mercury exposure below the established reference dose. 

• Wildlife that consume fish, such as common loons, bald eagles, otter and mink, and many 

marine mammals can also experience adverse effects from methylmercury exposure13.  

• The health of many songbird and bat species is threatened due to methylmercury exposure 

particularly in wetland habitats. The productivity of economically valuable game fish 

stocks can also be compromised14. 

Mercury exposure in the U.S. occurs primarily through the consumption of seafood (finfish and 

shellfish). The most highly exposed individuals tend to be recreational fishers and consumers of 

freshwater fish. The consumption of marine fish, often harvested from U.S. coastal waters, accounts  

for greater than 80% of methylmercury intake by the U.S. population15. There are no treatments for 

methylmercury toxicity. Safe and consumable seafood is important for maintaining this otherwise 

healthy, low-cost source of protein and micronutrients that are essential for pregnant women, young 

children, and the general population. 

Mercury is emitted following the combustion of coal and other fossil fuels. Coal has much higher 

mercury concentrations than other fossil fuels, leading to potentially large releases of mercury from 

coal-fired electricity generating units (power plants). After being released to the atmosphere, mercury 

is redeposited to the land or ocean where it can be converted by microbes into the only form of 

mercury that bioaccumulates in food webs, methylmercury. Methylmercury concentrations  in 

predatory fish and other apex organisms are typically 10 to 100 million times greater than 

concentrations in water16. 

Mercury Contamination in the U.S. is Widespread  

Human activities have greatly increased levels of mercury in the environment. This means that all fish 

from U.S. waters have detectable levels of mercury. Some fish, such as swordfish, shark, orange roughy,  

tuna, and some freshwater game fish, can have concentrations of mercury that exceed safe consumption 

guidelines. 



3  

States post fish consumption advisories for waterbodies that are known to have elevated contaminants. 

In 2013, the most recent year for which summary data exist, consumption advisories for mercury were 

in effect in all 50 states, one U.S. territory, and three tribal territories, accounting for 81% of all U.S. 

consumption advisories17. Consumption advisories for mercury exceed advisories for all other 

contaminants combined. 

 

Cutting Mercury Emissions Has Led to Improved Health Outcomes in the U.S. 

Mercury controls on U.S. electric utilities have contributed to the following reductions in mercury 

emissions and associated     environmental and human health improvements in the U.S. 

• Mercury emissions from U.S. coal-fired power plants declined 84 percent from 2011 to 201718 

after MATS was introduced in 2011. Eleven states implemented mercury emissions standards 

for power plants prior to 2011. 

• Concurrent with declines in mercury emissions, mercury levels in air, water, sediments, loons, 

freshwater fisheries, and Atlantic Ocean fisheries19 have decreased appreciably. 

• After mercury controls were instituted, the estimated number of children born in the U.S. 

each year with prenatal exposure to methylmercury levels that exceed the EPA reference 

dose has decreased by half from 200,000- 400,000 to 100,000-200,000, depending on the 

measure used20. 

The Net Benefits of Reducing Mercury Are Much Larger Than EPA Previously Estimated 

In its 2020 decision, EPA continued to use an estimate for the monetized health benefits of reducing 

mercury emissions of less than $10 million annually. However, studies that incorporate additional 

pathways of methylmercury exposure, the full range of populations experiencing exposure, and 

additional health effects, particularly cardiovascular effects, suggest that the monetized benefits of 

reducing power plant mercury emissions in the U.S. are likely in the range of several billion dollars per 

year21,22,23.  These and other studies support the conclusion that the mercury-related benefits from 

MATS are more than one hundred times larger than EPA estimated in the 2011 RIA that was 

referenced in EPA’s 2020 decision to reverse the appropriate and necessary finding24. 
 

In addition to the mercury-related benefits, MATS has also contributed to decreases in sulfur dioxide 

and nitrogen oxide    emissions, improving air quality and public health by reducing fine particulate 

matter and ground- level ozone. The EPA estimated that the annualized value of these additional 

benefits is $24 to $80 billion; bringing the total annual benefits of MATS to tens of billions of dollars. 

Even with these more comprehensive estimates, substantial benefits of reducing mercury and other air 

toxics remain unquantified due to data limitations25. 

On the cost side, new information suggests that the EPA’s original cost-estimate for MATS of $9.6 

billion is much higher than the actual cost due to declines in natural gas prices and lower than expected 

control equipment and renewable energy costs26. Together, the larger benefits and lower costs lead to 

much higher net benefits from reducing mercury than EPA has previously estimated. 

 



4  

EPA Should Use the Best Available Science to Estimate Benefits and Assess Further Controls 

In its decision adopting MATS, EPA concluded that controlling emissions from power plants was 

critically important because of the serious harms that emissions of mercury and other HAPs from 

power plants pose to public health and the environment. Yet, the EPA’s quantification of those 

benefits was seriously incomplete, including only small subsets of the health impacts that are 

documented by high-quality scientific research.   

In its 2020 decision reversing the appropriate and necessary finding, EPA conducted no analysis of the 

health impacts of deregulating mercury emissions. To the extent EPA considered the benefits of 

regulation at all, EPA relied on outdated science from the 2011 MATS RIA. Current science shows that 

U.S. mercury emissions have a larger impact on exposure in the U.S. than EPA previously estimated 

and that the benefits of reducing mercury emissions are also larger than what EPA claimed in 2020. 

EPA assumed that mercury emissions from coal-fired utilities are mainly transported long distances 

from sources in the U.S. and that   a substantial fraction of mercury in the U.S. originates from 

international sources. However, recent research on fate and transport shows that EPA markedly 

underestimated the contribution of U.S. coal-fired power plants to U.S. mercury contamination, 

particularly in the eastern U.S.27,,28. 

EPA quantified exposure to mercury from only a small subset of the total affected population --  

consumers of recreationally caught freshwater fish. Studies show that many more people are exposed 

to mercury through the consumption of store-bought fish. The EPA Science Advisory Board submitted 

a letter in 2020 recommending that EPA should update the exposure estimate to account for other 

exposed people and pathways before completing the residual risk assessment for determining 

whether additional cuts in mercury emissions were needed to protect human health29. 

EPA’s benefits assessment associated with the MATS rule only considered the risks from utility-

attributable mercury exposure. EPA should also account for cumulative exposure to mercury when 

estimating the benefits of reducing mercury emissions in order to capture the full health benefits of 

emission regulation. People are exposed to mercury from diverse sources that accumulate in seafood, 

and thus risks reflect our cumulative exposure. The benefits of reducing emissions should thus 

account for changes in potential health risks relative to cumulative mercury exposure rather than only 

the utility-derived portion. For example, an individual with high exposure from consuming seafood 

that reflects multiple sources may experience a reduction in exposure below the reference dose when 

an emission control policy is implemented. This methodology confers a higher monetized value than 

when benefits are estimated without accounting for cumulative exposure. Not accounting for 

cumulative exposure may perpetuate the disproportionate burden borne by some communities. 

Since there is no safe threshold below which neurodevelopment effects do not occur, EPA’s regulatory 

analysis should also include estimates of the benefits of reducing mercury exposure below the 

established reference dose. EPA did not account for these effects in the prior RIA used in 2020.  

Regarding health effects, EPA should account for additional health effects of mercury exposure 
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beyond IQ, especially the cardiovascular impacts. Excluding these effects sharply underestimates the 

benefits of mercury controls and the assessment of the need for further regulation. Most studies and 

scientists agree that evidence is strong enough to include cardiovascular impacts in regulatory cost-

benefit assessments. EPA’s own expert panel has agreed that evidence is strong enough to include 

cardiovascular impacts in regulatory cost-benefit assessments30. 

The Bottom Line 

The science is clear. The    health impacts of mercury emissions in the U.S. are large and 

disproportionately affect children and other vulnerable populations. Mercury emission standards in 

the U.S. have markedly reduced mercury in the environment and improved human and wildlife 

health. The mercury-related benefits alone of the MATS rule greatly exceed values the EPA has 

estimated, the actual costs appear to be substantially lower than EPA has projected, and the total 

monetized benefits across all pollutants mitigated far outweigh the cost of the standards. 

In upcoming regulatory processes for the appropriate and necessary finding and the residual risk 

assessment, EPA should fully account for local impacts of emissions in the U.S.; all sources of mercury 

exposure including recreational and commercial fisheries for the entire U.S. population across 

demographic groups; and all health effects including the well-documented cardiovascular impacts in 

addition to neurotoxicity when making policy decisions.  
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