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Q & As for Release uf EPA's Mercury Study Report to Congress 

Q: What are the basie findings ofBPA's Report? 

A: The Report says that mercury cycles in the environment a~ a result of both natural factors and 
human activities. Combustion ()r coal and incineration of wastes, among other things, release 
mercury vapor to the;·!itmosphere. Some of this mcreufy is depositcd on land and in water 
bodies. From there it -can be taken lip hy plants and animals in the form of methylmercury. which 
can be concentrated in the food chain. Human expl1sures to mercury in thc United States occur 
mainly via the consumption offish. 

Q: Voesn't EPA's report say that mercury exposures, especially through seafood, are more 
dangerous than prcvi()usly thought? 

A: EPA's report ithmlifies environmental mercury pollution as a problem that we should 1>1: 
concerned about. It summari7.es a lot of information about mercury. but nothing abtlut the health 
effects of mercury thlli' hasll't been known for many years. Both TIP A and lhe Food and Drug 
Administration, the fcqcral agency with regulatory responsibility for the safety of seafood, 
emphftSize that comniercial seafood purchased in grocery stores and at restnurants is sale. 

, It 

." ';' 

Q: So EPA's repon isn't advising people nN to eat fish? 

A: No, EPA is not advising people to stop eating fish. Fish and shellfish are excellent foods. and 
eating fish ha~ many health benefits. Fish that are purchftSed in a grocery store or eaten at a 
restaurant do not pose health risks. Detailed dietary advice on commercially purchased fish is 
available from FDA and concerned individuals should contact FDA for more information at 202-
205·4144. There m some concerns about fish that people catch themselvcs if lhey come from 
water bodies lhal an: contaminated with mercury. 

Q: How do people kllow if the li~h they catch arc safe to eat? 

A: Thirty-nine states have mercury advisories for certain lakes and rivclrs. People who intend to 
eat fish from these lakes and rivers should ehe<.,k with their state health department to liud out if 
there are any consumption limitations they should be aware ()[ 

Q: Is it safe for pregnant women to eat fish? 

A: Because methylmercury is toxic to the humnn nervous system. and because the nervous 
system of the developing fetlls is very sensitive to melhyhnercury, pregnaJlt women shlluld avoid 
high exposures to mercury. Certain large predatory tish, such as shark and swordfish, may 
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contain marc mercury than other marilil:: !ish, so pn'gnwlI womcn should limit their conswllption 
of these species to once a month, according to FDA. Again, detailed dietary advice for pregnant 
women or women who intend to beeoml! pregnant is available from FDA. 

Q; What about children? 

A: At this time. we do not know whether childrcn have the same sensitivity.l.o mercury as adults 
or if their sensitivily is greater duc to the fact that somc nervous system development continues in 
young children. FDA's dietary advice suggests that children benefit from eating 11 variety of 
fish, as do adults. Levels 0 r mercury in commercially purchased fish and shellfish are generally 
low, and do nol represent a significant source of exposure to harmful levels llfmereury for 
children. Consult FDA for more detailed advice on such concerils. 

Q: But shouldn't children and preb'll8Jlt women limit their consumption of tUIla, just to be on the 
safe side? 

A: Seatood is an important PaJt ofa healthy, balanced diet for everyone. Except for FDA's 
advice that pregnant women and women of childbearing age should limit consumption of shark 
and swordfish to once a month, the federal government's advice is that consumption of 
commercial seafood is safe --and that includes tuna. ' 

Q: EPA's report seems to indicate that EPA and FDA disagree abuut mercury risks and that 
EPA is bcing more protective of people, especially children, than FDA. Is that true? 

A: EPA and FDA agr:ec all the fundamental message to consumers of commercial seafood that it 
is sate to eat. For ariY'complicated scientific issue where there are data gaps, some disagreement 
among scientists is to be expected. There are few studies of people cXfN.1sed to low levels of 
mercury through fish in their diets. In the absence of s,uch studies, both EPA and FDA have had 
to base their risk evaluations on past incidcnts (that oclurred in Japan and Iraq) in which people 
ingested extremely high amounts of mercury. While these situations taught scienti.~L~ a great deal 
abuut the effects of very high levels of exposure, they didn't provide much information about the 
risks of very low level exposures comparablc to what the U.S. population experiences. It is in 
the complexities of extrapolating from extremely high exposures tn very low exposures that there 
is some di~b'reemcnt. Two new studics--which neither agency has fully reviewed yct--may help 
resolve some of the uncertainties in the near future. FPA, FDA and other federal agencies plan 
to conduct an inter<lgency review or all the availabJc data in the near future to help decide 
whether changing current evaluations of mercury's risks is warranted. 

'. 

Q: Why doesn't EPA:Jo sumething to stop mercury pollution? 
, t" 

A: EPA ha~ already dJ~elopcd rules to limit mercury e,missions to the air from incinc:ration of 
municipal and mcdicai waste. These rules are expectea to result in a 50% reduction of air 
emissions of mercury over the next rew years. TIley are also evaluating what othc:r actions make 
_'"-, • "",1\ e"""\.; ......... n ~~ Tl..L ,. .... !.u.-.... 



SENT BY:OffC SCI & TECH POLICY:12-18-97 3:45PM ;ENVIRONMENT DIVISION~ 62878:# 21 6 

,. ~. ~~ 1"1)- ~.tIIllQk~-
III.\tA( u~y "'tl""" 

1. THE MERCURY STUDY REPORT TO CONGRESS 

The Clean Air Act Amendments of 1990 (CAA) cSlablished section 112(n)( I J(B) which requires 
the United States Environmental Protection Agency (U.S. EPA) to study the impacts of mercury air 
pollution. In panicular, section 112(nXB) specifics Ihe following: . 

The Administrator shall conduct, and tnmsmit to the Congress notlaler than 4 yean; after 
the date of enilftmcnt of the Clean Air Act Amend!DCnts of 1990, a study of mercury 
emissions fro'!"'electric utility steam genenlting units, municipal waste combustion units, 
and other sources, including area sources. Such study shall consider thente and mass of 
such emissions, the health and environmental effects of such emissions~ technologies 
which are available to control such emissions, and the costs of such technologies. 

The U.S. EPA designed the Mercury Study to address many different (but linked) types of 
infonnation: 

• da!a on type, sources, and trends in emissions: 

• evaluation of the atmospheric transport of mercury to locations distant from emission 
sources; 

',I' 

• I!.Sscssment of potential impa.:u of mercury emissiuns close to the source; 
~~. ~; 

• identification of major pathways of exposure to humans and non-human biota; 

• identification of the types of human health con5Cquences of mercury exposure and the 
amount of exposure likely 10 result in adverse effeets; 

• evaluation of mercury exposure consequences for ecosystems and for non-human ~pecics; 

• identification of popUlations especially at risk from mercury exposure due to innate 
sensitivity or high exposure; and 

• estimates of control technology efficiencies and costs. 

The Report used'the above types of infonnation to assess the impact of emissions 10 air of .' . 
mercury from 1\ variety. of sources. This a.<sessment included judgments as to the potential haurd to 
humans and wildlife of.methylmercury exposure which (as is described in succeeding sections) is largely 
through the consumption of contaminated fish. -----_._-----,.-

There was no anempt in-thi; Re~rt io d-;;~~o~parati~eris0be~efii-aiialysiSot1ish~'~'~' n:,-__ 
Important source of prolein and calories in the diel uf U.S. populations. Such an analysis would be 
beyond the scope of the CAA mandate. As emphasized in succeeding sections, the typical U.S. consumer 
of fish is not in danger of consuming harmful levels of methylmercury and is not being advised to reduce 
fish conmmption. 

------... ~. 

"' ." 
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OVERVIEW 

This MI:TCury Study is a Rcport to Congress prepared by the U.S. En'v1ronmental 
Protection Agency. It fulfills the requirements of section 112(n)(I)(13) of the Clear Air Act, as 
amended in 1990. The Report provides an assessment ufthe magnitude of I1.S. mcrcury 
emissions by source, the he."llth and environmental implications of those emissions, and the 
availability and co~t of control technologies. As the state-of-the-seience for mercury is 
continuously and rapidly evolving, this report should he viewed as a "snapshot" of current 
mercury. 

Mercury cycles in thc environment as a result of natural and human (anthropogenic) 
activities. The amount of mercury mobilized and reIeaSl."<i into the biosphere has increased since 
the beginning of the industrial age. Most llf the mercury in the atrnosphen: is elemental mereury 
vapor, which circulates in the atmosphere for up to a year, and hence can be widely dispersed and 
transported thousands lit: miles from likely sources of emission. Most of thc mercury in water, 
soil, sediments, or plaKts and animals is in the form of inorganic mercury salts and organic forms 
ufmercury (e.g., methylmercury). Th" inl1rganic forn} ot·mercury, when eitherb<.lund to airborne 
particles or in a gaseoUs form, is readily rcmoved from the atmosphere by precipitation and is 
also dry deposited. Wet dl:position is the primary mechanism for transporting mcreury from the 
atmosphere to surface waters and land. Even after it deposits, mercury commonly is cmiu"d 
back to thc atmosphere either as a gas or associated with particles, to be re-deposited elsewherc. 
As it cycles betwccn the atmosphere, land, and water, mercury und"rgoes a series of complex 
chcmical and physical transformations, many ofwhieh 8fc not cnmplctely undcrstood. 

MereulY aCCUIn\llatcs most efficiently in the aquatic food web. Predatory organisms at 
the top ofthe I'ood wcb generally have highcr mercury concentration5. Nearly all of the mercury 
that accumulates in lish.tissuc i~ methylmercury. Inorganic mercury. which is less cfliciently 
absorbed and more readily eliminated rrom the body thah m"'hylmercury, does not tend to 
bioaccumulate. ~, " . 

Mercury Emissions and TJepoSili(11I in the Us. 

The best point estimate of !innual anthropogenic U.S. emissions of m"rcury in 1994-1995 
is 158 tons. Roughly 117 percent of these emissions arc from combustion sourccs, including 
waste and fossil fuel combustillll. Contemporary anthropogenic emissions are only one part of 
the mercury cycle. Releases from human acti vities today are adding to the mercury reservoirs 
that already exist in land, water, ,md air. both naturally and as a result of previous human 
activities. The flU)(. of 1D.!=rcury from the atmosphere to land or water at any onc loeatinn is 
comprised of contributions from the natural global cycle including re-emissions from the vceans, 
regional sources, and local sources. Local sourecs could also include direct water discharges in 
addition to ail· emissions, Past llses of mcreury, such as fungicidc application to crops are also a 
component of the prese~i mercury burden in thc en vironmcnt. One estimate of the total allnual 
global input to the atmosphere from all sources including natural, anthropogcnic, and oceanic 
emissions is 5,500 tOllS. 13asedlln this, I1nited States sources are estimated to have contributed 
ahout 3 percent oCthc 5,500 tons in J 995. 
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A computer simulation of IOJlg-nmge transport of mercury suggests that about une-third 
(_. S2 tons) of U.S. anthropogenic ~missions ar~ d"pllsited, through wet and dry depo~itiun, 
within the lower 48 States. The remaining approximate two-third~ (- 107 tons) is transpoTled 
outside of U.S. borders whcre it diffuses into the global reservoir. In addition, thl! ~umputer 
simulatinn suggests that anothcrJ5 tons of mcrcury from the global reservoir is deposited for a 
total deposition of roughly R7 tons. Although this type of modeling is uncertain, thc simulation 
suggests that about three times us mueh mer~lJry is being added to the global reservoir from U.S. 
sources as is being deposited from it. 

'. ~ 

The highest deposition rates from anthropogenic and global contrihuli(Jns for mercury are 
predicted to occur in the'southern Great Lakes and Ohio River vallcy, the Northeust and scattered 
areas in tJle SllUth, WitJl the most elevated deposition in the Miami and Tampa areas. The 
location of sources, the chemical ~pecies of mercury cmitted and the climate and meterology are 
key factors in mercury acposition. Humid locations have higher deposition than arid locations. 

Public lIea/llz Impact.\' , 

Epidemics of mercury poisoning following high-doSL: exposures to methyhncrcury in 
Japan and Iraq demonstrated that neurotoxicity is the health effect of greatest concern when 
methylmercury exposure occurs to the developing fetus during pregnancy. Neurotoxicity of 
methyhnercury is the health endpoi nt of greatest concern. Developing fetuses are the 
subpopulation llf greatcsf interest. Dietary methylmercury is almost completely absorbed into the 
blood and distributed l!Ndl tissues including the brain; it also readily pa.~scs through the placenta 
to the fetus and letal bMill. The Reference Dose CRtD) 'is an amount of methylmercury. which 
whcll ingested daily over a lifetime is wltieipaled to be without advcrse healtJl effects to hmnans, 
including sensitive subpopuIations. At the RID or below, exposures are expected to be safe. The 
risk following exposures above the RID is uncertain, but risk increascs as exposures tll 
methylmercury increase. 

Extrapolating fcollltlie high-dose cxp<.lsures that occurrcd in the Iraq incident, the U.S. 
EPA derived 11 RID for methylmercury. HownLT, while thc U.S. EPA has been advised by 
scientific reviewers to employ this RID fi,r this analysis, new data are emerging. Currently 
ongoing are two large e»idemiology ,'tudics in the Seychelk Islands and in the Faroe Islands that 
were designed tn evaluate childhood developmcnt and neurotoxicity in relation to fetal exposures 
to methylmercury in (jsJ.I~llsuming populations. Because (,lfvarious limitations and 
uncertainties in the lraq'j data sct. the U.S. £PA and other federal agencies intend to participate in 
an interagency review df all the hUlllan data nn methylmercwy, including the more 
comprehensive sludiesfiom the Seychelle Islands and the Faroe Islands. The purpose of this 
review is to reduce the ievel ofmlcertuinty attending clIcrcnt estimates of the level or exposure to 
mercury associated with subtle neurological endpoints. After this prucess, the U.S. EPA will 
re-asscss its RID for methylmercury to determine if change is warranted. 

Fish consumption dominates the pathway for human and wildlife exposure to 
methylmercury. This study suppurts a plalL~ible link belween anthropogenic release of mercury 
from indlL~trinl and combustion sources ill the United States and mercury in fish. However, thcse 

'( 

'). : 
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fish mercury concentrations also result from existing background concentrations of mercury 
(which may consist of mercury from n..'l.tural sources, as well as mercury which has been 
re-emitted Ji-om the occans or soils) and deposition from the global reservoir (which illcJutI~s 
mercury emitted by other countri~s). The current scientific untIerstanding of the environmental 
fate and transport of this element, it is nnt possible to quantifY how much of the methylmcrcury 
in seafood ,Iud freshwater fish consumed hy the U.S, population is contributed by U.S. emissions 
relative to other sources of mercury (such a~ natural sources and re-emissions from the global 
pool). 

Critical elements in estimating methylmercury exposure and risk from fish consumption 
include the: species of fish consumed. the concentnltions of methylmercury in the iish, the 
quantity ofiish consumed. and how frequently fish is consumed. The typicallJ.S. consumer 
eating fish from restaurants and grocery stores is not in danger of consuming harmful levels of 
mercury from fish antI ~re not advisetIto limit tish consumption. The levels of mercury found in 
the most fcctju,mlly consumed commercial fish are low, especially compared to levels that might 
be lilUnd in some non-commerciallish fr(lm fresh water bodies that have been alTected by 
mercury pollution. While mll:>t U.S. consumers need not be concerned about their exposure !<.l 

mercury, somc cxposures may be of concern, Those who regularly and frequl:lltly consume 
large amollnts of fish -- either marine species that typically have much higher levels of mercury 
than the rest of seafood, or freshwater fish that have been affected by mercury pollution ~- arc 
more highly e)(posed. ijccause the developing fetus may be the most sensitive to the efl"cts of 
mercury in fish. women'ofchild-hearing age are regarded as the pupulation of greatest .intcresl. 
Tn this report, an ana\ysi~ of dietary SUIVCYS led the U.S/EPA t(l conelude that between I and 1 
percent of women of eil'jI d-bearing age (i,t:., between the ages of IS and 44) eat suffkient amount 
of fish to be at risk frlllrt mercury exposure depending on the mercUl)' concentr<ltions in the fish. 
These consumt:rs should he aware of the Food and Drug Administration and St.'ltc fish advisories 
that suggest limiting the consumption ()f contaminalLoJ fish, Mvisories in thc United States have 
been issued in 39 ~1ates. warning against consumption of certain specics of fish contaminated 
with mercury. 

To the extent that concern is focused on high-end fish antI seafood consumers. research is 
needed all the actual consumption patlems lind cstimatctImethylmercury exposufC or this 
suhpopulation. In addition. the findings from such research should be validated by analysis of 
hair samples from a representative sample of members of this subpopulation. 

, 
.{ ~ ; 

F.nvironmcntal Impacts I 

The pattern of mercury deposition nationwide influences which eeo-rcgions iUld 

eco-systems will be more highly exposed. Piscivorotls (fish-eating) birds and mammals are more 
highly exposed to mercury than any other known component of aquatic ecosystems. Adverse 
elTects of mercury on fish. birds and mammals include death, reduced reproductive success, 
inlpaired growth and development, and behavioral abnormalities. 

Mercury contami,nation has been documented in the endangered Florida panther and thc 
wood stork. as well [IS p~pulatjons of loons, eagles. and furbean:rs such as mink and otter. TIlese 
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species are at high risk of Illcn.:ury exposure and effects becausc they either are piseivores or cat 
piscivores. Concentrations of mercury in thc tissues of wildlife species have bcen reported at 
levels associated with adverse hcalth effects in laboratOiY studies with the s!IIIle species. 
However. field data arc insu11icient to conclude whether piscivorous wading birds or mammals 
have suffered advers~ ~tfects due to airborne mercury emissions. Modeling analyses conducted 
for this report suggest ihat it is probahle that individuals of'some highly exposed wildlife 
subpopulations are experiencing adverse effects due to airborne mercury emissions. 

Mercury (.'onl7o!1'echno!o1:Jes 

Mercury is widely used in industry because llf its diverse properties and ;erves as a 
process (lr product ingredient in several industrial sectors. however, industrial demandli,)f 
mercury has declined by about 75 percent between 1988 and 1996, due Iargely to the elimination 
of mercury additives in paints and pesticides and the reduction of mercury in batteries. Most of 
the eniissions llf mercury are produced when waste or fuel containing mercury is burned. The 
U.S. EPA has aln:ady .~~alized emission limits for municipal waste comhuslors and medical 
wllste incinerators. As"a'result. by the year 2000, emissions from these categories will decline at 
Icast 90 perccnt frum l'~'95 levels. In additillll, mercury 'emission limits have been proposed for 
ha7.ardous wa~te incinerators. . 

The largest rcmaining idcntiJied source ufmercury emissions are coal-fired utility b(lilers. 
Although II numher of mercury control technologies are being evaluated for utility boilers, most 
lire still in the research stages. making it difficult to predict linal cost-effectiveness as well as the 
time required to scale-up and commercialize the technologies. Because the chemical species of 
mercury emitted from boilers varies from plant to plant. there is no single control technology that 
removes a1\ forms of mercury. There remains a wide variation in the end costs of control 
mcasun:s for utilities and the possible impact of such costs on utilities. Preliminary estimates of 
national cllntrol costs fdr utility hllilers (ba~ed on pilot scale data) are in the hillions of dollars 
per year. Ongoing rescar~h, as well as research needs related tll mercury controls for utilities, are 
described in the dueument. 

: ~:'l. 

Cost-effective opportunities to deal with m.::ceLlry during the product Ii fe-cycle, rather 
than just at the point of disposal, need to bc pursued. A balanced stmtegy which integrates 
end-ol:pipe control technologies with material substitution and separation, 
design-for-environment, and fundamental process change approaches is nceded. Tn addition, 
international eflorts to reduce mercury emissions as we)) as greenhouse gases will play on 
important Tole in reduci~g inputs to the glohal reservoir of mercury. , 

As noted above, because of the currcnt, limited scientific understanding of the 
environmental fate and triUlsport of this pollutant. it is not possihle to quantify the contribution of 
lJ.S. 8ntiU'Opogenic emissions relative tll other S(lurccs of mercury. including !1.'1tura) sources and 
re-emissions from the g1bbal peW), on methylmercury Ievels in sealood and freshwater /ish 
clllll5umed hy the U.S. pOpulation. Consequently, the U.s. EPA is unahle toprcdiet at this time 
how much. and ov~r what time period. methylmercury concentcati(ms in fish would decline as a 
result of actions to control U.S. rullhropogenie emissions. This is lin area of ong()ing study. , 
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Comments: 
I understand Jim O'Hara raised this mercury issue with you. 

The attached is a brief explanation of a contentious issue 

that we fear must be handled very carefully or result in possible 

public anxiety about seafood safety. 

Of course, this reflects FDA's view of things. 

" 

This d-.mcnt i. intcnclcd only for lb. usc oCthe infended pany to wIlom it is addrasod and mayconloin inConnation thai i. privileged. 
oonIi4C11ti&l,. and pn>tcctod &om disdosun: under applicable law. [[ you lie not !he add,-- or a penon aulboriz.od to dctiYer Ibe document 
to lIIe addI=sce. you lie hc:rd>y notilic:d lhat any n:view. disdo<un:. dioscminati.n. copying. or oIher action buod on Ibe con""" o(this 
c:ommun.ic.ation is nor &U~. [(you hive rccievcd chi, documenl in error. please immediately natifY us by telephone and rerum itld us 
"ymai.l. 
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MERCURY REPORT TO CONGRESS 

Mercury is a neurotoxic metal to which the human fetus is especially sensitive. Although it is 
naturally found in the environment, it is also a pollutant resulting from industrial processes. The 
Clean Air Amendments of 1990 required EPA to study and report on mercury air pollution. 
EPA's draft report reviews, among other things, human exposures and health effects. FDA's 
concerns focus on the sections of the report that address health effects from the consumption of 
seafood, the primary route of human exposure to mercury. 

Beginning last summer, .s: review process began that was to be coordinat,ed by OSTP; in addition, 
an OMB review was to take place before the court-ordered release date of the report (December 
19). Although the OSTP review process has resolved some issues among the various agencies 
involved, there are still substantial concerns remaining at this late date. (The agencies include 
EPA, FDA, CDC, National Marine Fisheries Service, & Energy.) Whether OMB will conduct its 
own review is unclear. 

The concerns about the report involve some highly technical scientific analyses and 
interpretations. However, here's a simplistic summary of some ofthe major issues: Both FDA 
and EPA have established versions of Allowable Daily Intakes (ADI) for mercury intended to 
provide a reasonable margin of safety. FDA, based on its ADI set, set a regulatory "action level" 
for mercury of 1 part-per-million for all seafood. EPA's analogous level is a "Reference Dose" 
(RID) for mercury that is 4 times lower than FDA's. The discrepancy is that EPA has based its 
RID on data from a study of a poisoning event in Iraq, while FDA has long felt that this study 
contains significant uncertainties that make it inappropriate for setting regulatory limits (e.g., 
sample size of only 4 mother-infant pairs). 

In its draft report, EPA defines an RID as an estimate of daily exposure to humans that is likely to 
be without appreciable risk during a lifetime. The report highlights the RID in a way that suggests 
that the RID can provide a basis for estimating the size ofthe U.S. population at risk from 
mercury in seafood. The implication is that there is a linkage between exceeding the RID and risk 
of adverse health effects., Consequently, FDA is concerned that the public will perceive the RID 
as presented in the EPA'report as a dividing line between safe and unsafe. 

" 

One way in which the report highlights the RID is by pointing out that up to 25 percent of 
American children are exposed to mercury above the EPA RID. And since seafood is the 
predominant source of mercury exposure, the public may draw the conclusion (that FDA believes 
is erroneous) that many children may be in danger from consuming commercial seafood. FDA's 
concern is that such a misperception would seriously and needlessly erode public confidence in the 
safety of seafood. Indeed, FDA's longstanding scientific conclusion is that children are not at risk 
from commercial seafood and do not need to alter their intake of such food. 


