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1. Preface

1.1 Clean Air Council

Clean Air Council is a member-supported, non-profit environmental organization dedicated to protecting
everyone’s right to breathe clean air. The Council works through public education, community advocacy, and
oversight of government and industry to ensure enforcement of environmental laws. Clean Air Council’s five
major programs are: Clean Air Act Implementation, Cleaner Energy, Sustainable Transportation, Waste Re-
duction and Recycling, and Indoor Air Quality.

1.2 About the Council’s Mercury Program

The Council recognizes the serious threat to the population of Pennsylvania due to mercury pollution. Pennsyl-
vania ranks first as the state with the highest mercury air pollution from its coal-fired power plants. Mercury
falls as precipitation directly into water bodies, and once in the aquatic system, can penetrate the food chain.
States surrounding Pennsylvania have issued fish consumption advisories on all freshwater bodies due to high
mercury levels in fish. Pennsylvania, however, has only issued one mercury fish consumption advisory. This
report questions the disparity between the high level of mercury emitted in Pennsylvania and the lack of action
by the Pennsylvania Department of Environmental Protection (PA DEP) to inform the public of the dangers it
faces by consuming fish contaminated with mercury.

1.3 Acknowledgments

Joseph Otis Minott, Esq.: Executive Director and Editor

Andrew Altman: Deputy Director and Editor

Judy Hawson: Researcher and Writer

Iain Taylor: Editor

Thanks to: Felice Stadler of the National Wildlife Federation, the PA DEP, Department of Water Quality
Management, The Fish and Boat Commission, the U.S. Environmental Protection Agency, the U.S. Fish and
Wildlife Service and Martha Keating of Clean Air Task Force.
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2. Introduction

This report questions why Pennsylvania has the highest level of mercury air pollution in the nation, yet has only
one mercury fish advisory. It calls for the federal and state agencies to implement stricter protocols for the
monitoring of mercury. Most importantly, it highlights the necessity for adequate mercury standards. Federal
sources must start regulating mercury emissions from power plants. Both federal and state agencies must
implement strict standards on mercury contamination in Pennsylvania’s water and fish.

Mercury (Hg) is a naturally occurring metal that exists as a liquid at room temperature. Mercury is relatively
safe when contained as trace quantities within the geological structures of the earth. However, once emitted
into the atmosphere, this powerful neurotoxin poses a strong threat to public health and the environment.

Mercury emissions can come from both natural sources and human activity. As a naturally occurring element,
it is ever present in the environment. However, according to the Environmental Protection Agency’s (EPA)1997
Mercury Report to Congress, the combustion of fossil fuels is the main source of atmospheric mercury. It is
estimated by the U.S. EPA that 98,000 pounds of mercury are released into the air each year, by U.S. coal-
fired electric power plants. In 1998 Pennsylvania ranked first as the state with the highest air emissions of
mercury. Its power plants released an estimated 9,967 pounds from their smokestacks. Pennsylvania was
ranked second, behind Texas, for total mercury releases, including disposal in ponds and landfills, releasing
17,745 pounds.

Once released, the mercury can fall back to earth in one of two ways, either in precipitation or as particulate
matter. Mercury can easily penetrate the aquatic ecosystem, where microorganisms (mainly bacteria) trans-
form the mercury into a particularly dangerous organic compound, called methylmercury (CH

3
Hg). Methylm-

ercury is easily absorbed as water passes over the gills of fish. Methylmercury is a fat-soluble molecule, which
can move easily through cell membranes, therefore becoming entrained in body tissue. Over time, methylmer-
cury bioaccumulates up the food chain, and hence the larger predator fish have higher mercury contamination
levels. As a result of its bioaccumulative nature, methylmercury is considered to be the most dangerous form of
the element.

The main concern humans face from mercury pollution is the detrimental effect methylmercury poses to their
health. Methylmercury is an extremely strong neurotoxin, even the smallest amounts can cause damage to the
neurological system. The main groups at risk include minority populations of subsistence anglers and those who
fish for sport and populations that consume large amounts of fish. The most sensitive groups are pregnant
women, nursing women, women of childbearing age, and most notably children and fetuses. Adults with diets
consisting of large quantities of contaminated fish have been reported to suffer lung, kidney, and liver damage,
reflex abnormalities, and neurological impairment. Infants and fetuses exposed to high levels of methylmercury
have exhibited extreme effects such as cerebral palsy, mental retardation, as well as more subtle effects and
delayed development.  The level of mercury that can harm infants and fetuses is much lower than that causing
noticeable effect to the mother. Hence it can be difficult to document the possible effects of methylmercury,
especially to nursing infants or developing fetuses.

In recent years a number of studies have been conducted to assess mercury contamination. These studies have
recorded mercury levels in precipitation, water bodies, and fish tissue. When fish tissue is determined to
contain dangerous levels of mercury, a fish consumption advisory is issued for the water body in which they
were caught. This has proven to be a somewhat complex process for some states! There are federal guidelines
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under which the states can operate, but, the state agencies have ultimate responsibility for implementing fish
consumption advisories, and for outlining what they deem to be a suitable safety level. The recommendations
issued by the U.S FDA are not satisfactory to protect human health, yet are still used by a number of states
including Pennsylvania. In addition, there are no federal controls on the monitoring of mercury. Consequently
some state agencies do not monitor mercury pollution sufficiently, leaving the general public unaware of the
problems it may face.

Eleven states across the nation have issued statewide mercury advisories for at least one fish species in all
freshwater lakes and rivers. These include states surrounding Pennsylvania (New Jersey and Ohio), and other
states such as Indiana, Maine, and the New England states. Minnesota has the highest number of advisories
(844 lakes). Given this information, it is disturbing to consider that Pennsylvania only has one mercury fish
consumption advisory, for a fish called Walleye (above 19 inches) in Lake Wallenpaupack (Pike and Wayne
Counties).

This report follows the pathway of mercury into the foodchain where it poses a threat to the health of humans
and wildlife. Pennsylvania has the highest emissions of mercury from its coal-fired power plants, high deposi-
tion of mercury in precipitation, and high concentrations in its fish tissue. Clean Air Council’s investigation
displays this data and also highlights how Pennsylvania has failed to make this public knowledge.
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(see section 3 for human
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       (see section 5 for Hg
concentrations in precipitation)
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3. Sources of Mercury

3.1 Natural Sources

As a naturally occurring element (Hg°), mercury persists in many sources throughout the environment. Funda-
mentally, mercury is found in the geology of the Earth’s crust. The initial release of mercury into the environment
is from volcanic and geothermal activity. Due to the high amount of sulfur in volcanoes, mercury is usually
released as the ore ‘cinnebar’ (HgS). It is estimated that volcanoes emit up to 132,000 pounds of mercury
each year. Once released into the biosphere, the Earth’s biomass (particularly trees, brush, coal, and oil)
accumulate and store mercury. Combustion processes such as forest fires are able to heat the fuels above the
boiling point of mercury (356.73°C). The mercury can then be released, typically in the soluble form Hg2+.
Hg2+ is easily dissolved in rainwater and transported globally. However, the problems that have arisen with
mercury pollution in recent times can be better attributed to human activities.

3.2 Human Sources

The burning of fossil fuels along with the incineration of hospital and municipal waste has resulted in a large
increase in overall airborne mercury emissions. By far the highest contribution of mercury air pollution comes
from coal-fired power plants, which constitute around one-third of all mercury entering the environment. Coal
fired electric power plants are the single largest source of mercury emissions in the U.S. The U.S. EPA
estimates that around 98,000 pounds of mercury are emitted directly into the air by power plants in the U.S.
each year. On average, a 100-megawatt power plant will emit 23 pounds (157 teaspoons) of mercury per
year, and it only takes an annual deposition rate of 0.002 pounds (1/70th of a teaspoon) to contaminate a 25-
acre lake to the point where the fish are unsafe to eat. According to 1999 U.S. EPA data, Pennsylvania was
ranked first in the nation as the state with the highest air pollution, Pennsylvania alone contributed over 10% of
total U.S. mercury air pollution in 1998 (9,967 pounds). Together with the second and third ranked emitters,
Texas and Ohio, 30% of the nation’s total (or almost 27,000 pounds) is accounted for. Not only does mercury
air pollution have to be considered, but also the quantity released in waste is of concern. In 1998 Pennsylvania
industry deposited an estimated 7,778 pounds directly into Pennsylvania’s water bodies and landfills, or onto
the land as solid or liquid waste. The following tables show the extent of Pennsylvania’s mercury pollution.

knaR etatS etsaWnidesaeleRyrucreMdetamitsE
*)sdnuop(

noitulloPriAyrucreMdetamitsE
**)sdnuop(

yrucreMfoesaeleRlatoTdetamitsE
)sdnuop(

1 ainavlysnneP 877,7 769,9 547,71

2 saxeT 289,01 270,9 450,02

3 oihO 527,7 188,7 651,51

4 sionillI 833,3 252,6 095,9

5 anaidnI 117,4 922,5 049,9

6 amabalA 020,2 678,4 698,6

7 ainigriVtseW 114,4 157,4 161,9

8 ykcutneK 023,3 558,3 571,7

Figure 1: Half of all mercury air pollution nationwide comes from coal-fired power plants comes from these eight states.

Source: Mercury Falling, An Analysis of Mercury Pollution From Coal Burning Power Plants. Environmental Working
Group/Clean Air Network/NRDC (2000).
* Releases include disposal in ponds and landfills as well as reuse applications such as fertilizer.
** Air pollution calculated by applying total mercury to plant specific emission modification factors.
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tnalP ynapmoCtneraP noitacoL desaeleryrucreMlatoTdetamitsE
*)sdnuop(

noitulloPriAyrucreMdetamitsE
**)sdnuop(

enotsyeK .cnI.UPG atcolehS 450,3 119,1

ytiCremoH .cnI.UPG ytiCremoH 569,2 336,1

ruotnoM .cnI.secruoseRL&PP ellivnotgnihsaW 520,2 762,1

ellivwahS .cnI.UPG ellivwahS 534,1 509

ecurB
dleifsnaM .proCygrenEtsriF tropgnippihS 496,1 508

hguamenoC .cnI.UPG ecnerolFweN 895,1 066

rennurB
dnalsI .cnI.secruoseRL&PP nevaHkroY 788 235

yrubnuS .cnI.secruoseRL&PP yrubnuS 486 543

s'dleiftaH
yrreF

rewoPynehgellA
.cnI.metsyS nwotnosaM 985 423

draweS .cnI.UPG ecnerolFweN 605 813

gnortsmrA rewoPynehgellA
.cnI.metsyS gninnattiK 074 003

eltsaCweN .proCygrenEtsriF eltsaCweN 843 222

kciwsehC EQD eladgnirpS 562 561

amarlE EQD amarlE 783 741

enotsyddE ynapmoCygrenEOCEP enotsyddE 142 99

dnaltroP .cnI.UPG dnaltroP 821 39

snitraM
keerC .cnI.secruoseRL&PP rognaB 89 36

sutiT .cnI.UPG orobsdriB 59 95

)AP(llehctiM rewoPynehgellA
.cnI.metsyS notgnihsaW 931 75

kcolnuH noitaroproCIGU keerCkcolnuH 55 92

Figure 2: Pennsylvania’s Top 20 Mercury Polluting Coal fired Power Plants (1998).

Source: Mercury Falling, An Analysis of Mercury Pollution From Coal Burning Power Plants. Environmental
Working Group/Clean Air Network/ NRDC (2000).
* Releases include disposal in ponds and landfills as well as reuse applications such as fertilizer.
** Air Pollution calculated by applying total mercury to plant specific emission modification factors.

A report by the Environmental Working Group, Clean Air Network, and NRDC entitled ‘Mercury
Falling’, states that of the top 50 coal-fired power plants that polluted the air with over 500 pounds
of mercury in 1998, Pennsylvania plants ranked first and second (Keystone and Homer).
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Of great concern to environmental health advocates is the loophole in the Clean Air Act that allows older
power plants  to continue to avoid meeting modern pollution emission standards. The Clean Air Act sets
emission standards for new industrial sources. Older (pre 1970) coal fired power plants successfully argued
that they were nearing the end of their operating life and hence shoould be exempt from havimg to attain these
tighter emission levels. Consequently, older coal fired power plants legally emit 10 times more oxides of
nitrogen (NO

x)
 and sulfur dioxide (SO

2) 
than newer plants. Implementing advanced control technologies on

NO
x
 and S0

2 
emissions can also significantly reduce mercury emissions from smokestacks. A recent report by

NESCAUM1  stated that, experiments have shown mercury can be removed by up to 95%. However, for the
past 30 years, older coal-fired power plants have continued to maintain their output, without having to upgrade
their emissions to modern standards. Even following amendments to the Clean Air Act in 1977 and 1990,
Pennsylvania’s older power plants continue to emit high levels of pollutants under the loophole. Coal-fired
power plants are the largest emitters of mercury, yet are the only source of mercury pollution which are not
subject to national controls.

Due to the U.S. EPA’s failure to issue regulations concerning smokestack emissions of mercury, in April 1998
the Natural Resources Defense Council (NRDC) filed a lawsuit against the agency. Consequently, in 1999, the
first extensive study of mercury pollution from power plants was undertaken. The study examined 2,145
power plant boilers; 1,140 were identified at approximately 450 facilities as subject to further testing. Emis-
sions data from these boilers were reported to the U.S. EPA quarterly. In addition, 85 power plants were
selected to conduct a mercury stack test on their boilers, both before and after filters had been installed. The
final data was to be submitted to EPA by June 2000. The results are to be used to determine if mercury
emissions from power plants should be regulated. This decision is expected by December 15th 2000. Even if
the U.S. EPA regulates mercury from power plants, the rules would not be published until 2004 and not
implemented until 2007.

1 Environmental Regulation and Technology Innovation: Controlling Mercury Emissions from Coal-Fired Boilers,
North East States for Coordinated Air Use Management (NESCAUM), 2000.



    Clean Air Council - Pennsylvania’s Killer Catch   9

4. Current Mercury Testing and Regulations

There are 3 areas of concern surrounding mercury contamination:
1) Precipitation
2) Water Quality
3) Fish Tissue

4.14.14.14.14.1 Precipitation

Mercury Deposition Network

The U.S. EPA’s National Atmospheric Deposition Program (NADP) is responsible for running the Mercury
Deposition Network (MDN). The MDN operates stations nationwide to sample mercury concentrations in
precipitation. The results are put into a weekly database, which records total mercury and seasonal flux. This
information is useful when comparing mercury concentrations in PA’s atmosphere with other states2. The data
that is collected has shown in many cases that deposition in Pennsylvania contains mercury at dangerous levels.
Although it is readily available, this alarming data is not used by any agency to enforce stricter standards on
mercury contamination.  There are currently 3 MDN testing stations in Pennsylvania:

i) PA 13, Allegheny Portage National Historic Site (Cambria County)
ii) PA 90, Hills Creek State Park (Tioga County)
iii) PA 37, Holbrook (Greene County)

4.24.24.24.24.2 Water Quality

Atmospheric mercury is deposited directly into surface water bodies. Recommendations have been set for
mercury concentrations in surface waters. Contaminated rai and snow are falling into Pennsylvania’s lakes and

streams at levels exceeding what is allowed for those water bodies.

4.2.1 Federal Guidelines

The U.S. EPA conducted at least one water quality test on each of 74 individual stations in Pennsylvania from
1997-1998. The U.S. EPA has established surface water mercury guidelines for both humans and wildlife.
However, states are not obligated to adopt these guidelines.  Pennsylvania uses an old method of testing
water quality which can only detect mercury in concentrations of 200 parts per trillion. There is a
method available which enables concentrations of 0.5 ppt to be detected. Consequently, the data
collected by the state is often inadequate to illustrate the extent of mercury contamination, and
federal recommendations are not always met.

 
2
Clean the Rain, Clean the Lakes, Mercury in Rain is Polluting the Great Lakes. National Wildlife Federation (1999).
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U.S. EPA Surface Water Quality Recommendations (issued in April 1999):

National Safety Level for Fresh Water Aquatic Life:
- For fresh water aquatic life, the chronic water quality criteria for total mercury recoverable is, continuous,

12ng/L or ppt. (see Appendix A for explanation of acute and chronic criteria).

National Safety Level for Humans and Fresh Water:
- For consumption of water and organisms, the safety recommendation is 50ng/L or ppt.
- For consumption of organisms alone, the safety recommendation is 51ng/L or ppt.

The human consumption figures represent concentrations of mercury in surface waters, that can be safely
accumulated in fish tissue without reaching a level that causes a threat to human health. The water and organ-
isms recommendation is slightly more stringent due to the possibility of ingesting a small amount of mercury
from the water.

Not only has the U.S. EPA issued National recommendation levels, but also in 1998 during the Great Lakes
Initiative (GLI), the U.S. EPA developed much stricter water quality recommendations for the Great Lakes
states. The GLI set two levels for mercury, this time distinguishing between human safety and the safety of
wildlife.

Great Lakes Initiative Levels:
- Mercury concentration in lakes and streams cannot exceed 1.8ng/L (or parts per trillion, ppt) for humans.
- Mercury concentration cannot exceed 1.3ng/L or ppt for wildlife.

For fresh water aquatic life, the recommendations are the same as the National figures.

Source: EPA Region 3, department of water quality

4.2.2 State Levels

The Pennsylvania Department of Environmental Protection (PA DEP) is responsible for monitoring water
quality in the state. As there are no controls on monitoring, their compliance has been somewhat poor.

According to the PA DEP Department of Water Management, the state has 172 water quality network sta-
tions statewide. PA DEP has three network stations where the monitoring shows excellent water quality. The
standard attained at these three stations is the target aimed for by the PA DEP, in water bodies across the state.
These network stations are tested monthly for chemicals, three times per year for invertebrates and annually for
fish tissue. There are 13 routine network stations, where the water quality is not as high, but which are tested
regularly as opposed to selected from the network each year. Chemical samples are taken each month and
invertebrate and fish tissue samples are taken on a rotated basis, one every other year. As well as these tests,
usually around 10 of the network stations are selected and tested each year, for PCBs, pesticides and metals
(including mercury). The selections of which network stations to test, are made through a joint decision by the
Pennsylnania Fish and Boat Commission, the Pennsylvania Department of Health, and the Department of
Environmental Protection, who pick hotspots around industry and waste outlets. The method currently used by
the PA DEP can detect mercury in concentrations up to 200 parts per trillion. However there is a method able
to detect mercury in concentrations as small as 0.5 ppt but PA DEP have continued to use the less stringent
method.
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This year the PA DEP put forward a modified proposal on mercury safety levels to the U.S. EPA (the former
levels were unsatisfactory according to U.S. EPA recommendations). The U.S. EPA must approve this pro-
posal or PA DEP must prove their levels are satisfactory to protect human health.

PA Safety Levels for Fresh Water Aquatic Life:

- For fresh water aquatic life, the acute water quality criteria for total mercury recoverable, was a maximum
of 2100ng/L. The proposed maximum is 1400ng/L. This has been approved by the U.S. EPA and should
come into effect in the near future.

- For fresh water aquatic life, the chronic water quality criteria for total mercury recoverable, was continu-
ous 12ng/L. The PA DEP is proposing a much less stringent continuous concentration of 910ng/L. The
U.S. EPA has not approved this, as it does not comply with their newly recommended figure (12ng/L).
The state merely rounded up the old Great Lakes concentration requirement (908ng/L), prior to the
revised figure, issued in December 1999.

PA. Safety Levels for Humans and Fresh Water:

No distinction is made between the consumption of water and organisms, and organisms alone.
Pennsylvania’s only level for human health is 140ng/L. This is clearly far above acceptable levels in the Great
Lakes region, where the standard is 1.8ng/L

4.34.34.34.34.3 Fish Tissue

Methylmercury concentrations in fish tissue are of great concern to human health and the environment. Con-
sumption of fish tissue is the main route of mercury exposure for humans and wildlife, according to the U.S.
EPA. The bioaccumulative nature of the element means that mercury levels in predator fish can be up a million
times higher than the dissolved methylmercury in the surrounding waters. Therefore, it is essential that con-
sumption of fish is closely monitored, and that consumers are warned of any possible risk.

4.3.1 Federal Guidelines

Responsibility for setting guidelines for methylmercury in fish tissue lies with two federal agencies. The U.S.
Food and Drug Administration (FDA) is responsible for ensuring the safety of commercially sold fish, and the
U.S. Environmental Protection Agency (EPA) is responsible for reducing pollution and contamination to pro-
tect human and ecosystem health. Each agency has issued its own guideline for what they consider to be a safe
level of methylmercury in fish tissue. Unfortunately the recommendations are not legally enforceable so each
state can set its own level based on either the FDA or EPA recommendations.

Pennsylvania’s human health levels were not revised in the recent proposal the PA DEP submitted to the U.S.
EPA, so have remained above the EPA’s acceptable level which is 50ng/L. The only commitment Pennsylvania
has made to the U.S. EPA standards is the watwr quality regulations for a small corner in the northwest of the
state, whose waters drain into the Great Lakes basin.
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U.S. FDA Guidelines

- U.S. FDA’s action level for methylmercury in commercial fish tissue is 1 part per million (ppm).

The U.S. FDA based its action level on two past poisoning incidents. Firstly, evidence was used from contami-
nated fish consumption in Japan in the 1950’s. The second poisoning incident was in Iraq in the 1970’s, where
bread was baked with seeds treated with a fungicide containing mercury. The U.S. FDA established its stan-
dard by observing the lowest level at which adverse effects of this mercury consumption occurred in adults.
The action level of 1ppm is designed to be protective of a 154 pound adult male. According to the U.S. FDA,
this is ten times lower than the levels causing problems for an adult of this size in Japan and Iraq.

What the U.S. FDA failed to do when setting this action level for commercial fish was acknowledge that it does
not protect fetuses, children and women of childbearing age. These are the populations who are most at risk
from the effects of methylmercury, and should therefore be of primary consideration. According to the April
2000 Mercury report by Mercury Policy Project and California Communities Against Toxics3 , the U.S. FDA
also fails to consider elderly populations, seasonal fish consumers, and minority cultural groups whose subsis-
tence diet consists of large quantities of fish.Currently 17 states use the U.S. FDA action level as a minimum
standard when issuing fish consumption advisories. Pennsylvania is one of these states.

3 The One That Got Away: FDA Fails to Protect The Public From High Mercury Levels in Seafood. Mercury Policy Project,
California Communities Against Toxics (April 2000).

U.S. EPA Guidelines

The U.S. EPA issues a reference dose which suggests how much mercury a person can consume per day
without suffering harmful effects to their health.

- The U.S EPA’s reference dose for human consumption of methylmercury in fish is:
 0.1 micrograms per kilogram of body weight per day.

In the U.S. EPA’s ‘Mercury Update: Impact on Fish Advisories’ (September 1999), the EPA acknowledges
evidence from several studies, which it uses to determine its safety dose. Data from the Iraq incident was
considered to be relevant, along with population studies in the Faroe Islands and the Seychelles. The 1987
U.S. EPA National Study of Chemical Residues in Fish (NSCRF), detected mercury in 92% of the 374 sites
tested. The U.S. Fish and Wildlife Service also completed a mercury study that was consulted, as part of the
National Contaminant Biomonitoring Program (NCBP). The U.S. EPA also acknowledges the findings of the
northeast states and eastern Canadian provinces, which tested for mercury from the late 1980’s to 1996.

Currently 17 states use the U.S. EPA reference dose as a guideline when issuing fish consumption advisories.
It is the opinion of the National Academy of Sciences (NAS)4  that the reference dose used by the U.S. EPA
is sufficient to protect the population. NAS estimate that each year around 60,000 fetuses are at risk of
developing neurological problems in the United States, due to exposure to methylmercury in the womb. The
NAS also used evidence from the ongoing study in the Faroe Islands, where researchers found adverse affects
of methylmercury, in children who were exposed while still in the womb. The U.S. EPA developed their
reference dose to incorporate this information and protect the current and future U.S. population. The informa-
tion from the NAS study has also prompted some states to issue their own fish consumption advisories with
action levels even below the EPA’s recommendations.

4 Toxicological Effects if Methylmercury. National Academy of Sciences (2000).
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4.3.2 Individual State Levels (Pennsylvania and Surrounding States).

Pennsylvania:

Pennsylvania uses the FDA minimum action level of 1ppm for fish consumption advisories.
The responsibility for choosing this safety level is again a joint decision between the PA Fish and Boat Com-
mission, the PA Department of Health, and the PA Department of Environmental Protection. There has been
press coverage5  to suggest that Pennsylvania has, in response to the NAS report, switched to the U.S. EPA’s
more protective guideline on fish tissue contamination. However, despite the press coverage and the NAS’
warning about low level methylmercury toxicity, the PA Fish and Boat Commission states that Pennsylvania
continues to use the FDA’s guideline. The PA Fish and Boat Commission takes the position that, although a
new standard for fish consumption has been agreed upon, no action has been taken to implement it.

Therefore the criticism of Pennsylvania’s standard still remains. Many other states are much more responsive
to the threat of methylmercury contamination and have issued more stringent individual guidelines for fish
consumption. The following tables show guidelines issued by Pennsylvania’s neighboring states.

5 White perch may be a good catch – but not in Pennsylvania: Rules for fishing are often inconsistent from state to state. A
fish thrown back on one side of the river is fair game on the other. By Sandy Bauer, The Inquirer (8/1/2000).

Ohio:

Ohio has a very strict state action level for methylmercury. The minimum concentration prompting a fish con-
sumption advisory to be issued is 0.05ppm. This is 20 times more stringent than Pennsylvania’s action level. As
a consequence of Ohio’s protective advisory/action level, the state has advisories on all its lakes and rivers, for
a total of 21 species of fish. The advisory is issued in a tiered format (see table below).

Figure 3: Ohio’s freshwater fish consumption advisory

Currently 16 states have issued their own  reference dose for concentrations in fish tissue, below the U.S.
EPA’s reference dose, these include two states surrounding Pennsylvania (Ohio and New Jersey) as well as the
Great Lakes and New England states.

Source: U.S. Fish and Wildlife Service.
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New Jersey:

The fish consumption advisories in New Jersey give separate action levels, for the general population (adult
males and women beyond childbearing age) and sensitive populations (children under 15 years old, pregnant
and nursing women, and women of childbearing age, 15-44 years old). This is in agreement with the NAS’
statement identifying high-risk groups. The lowest action level for advisories in New Jersey is 0.08ppm; this is
12 times more stringent than Pennsylvania’s action level. New Jersey also has statewide mercury fish con-
sumption advisories, and includes 30 different species.

Figure 4: New Jersey’s freshwater fish consumption advisory.

Source: New Jersey DEP, Fish and Wildlife Department.

Indiana and Minnesota:

The minimum concentration of mercury for fish consumption advisories in Indiana and Minnesota is 0.16ppm.
This is 6.25 times more stringent than Pennsylvania’s action level. Indiana and Minnesota have statewide
advisories on all fish species, the latter having the highest total number (844). Indiana issues an advisory if a
single fish specimen is found to contain 0.16ppm or more. Minnesota takes the mean of several fish size ranges
when assessing methylmercury contamination. Indiana also has a tiered system approach to its fish consump-
tion advisories.

Figure 5: Indiana’s freshwater fish consumption advisory.

Source: U.S. Fish and Wildlife Service
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The U.S. FDA action level of 1ppm was set 21 years ago. According to the April 2000 report, The One That
Got Away, the U.S. FDA originally set an action level of 0.5ppm in 1969 but weakened this when the fishing
industry filed a lawsuit based on the action level’s socioeconomic impacts. However, environmental health
officials believe the needs of the most vulnerable are being ignored for the sake of financial gain.The U.S. FDA
must review their safety guidelines for methylmercury in fish tissue.

The NAS report ‘Toxicological Effects of Methylmercury’ highlighted the adverse effects of low levels of
methylmercury to both humans and the environment. It also stated clearly the lack of knowledge surrounding
the effects of methylmercury to infants and those in utero. It is therefore the responsibility of the individual state
to issue levels that protect their residents. It is not acceptable for the Pennsylvania to simply adopt U.S. FDA
guidelines, when so much has been published to criticize their inadequacy.
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5. Mercury Concentration in Pennsylvania’s
    Precipitation

The Mercury Deposition Network (MDN) has undertaken an ongoing national study into mercury deposition
trends using precipitation data. The MDN operates three stations in Pennsylvania, to compile a weekly data-
base of results. These stations are:

- PA 13, Allegheny Portage National Historic Site, Cambria County.
This station has been in operation since 01/07/1997.

- PA 90, Hills Creek State Park, Tioga County.
This station has been in operation since 03/01/1997.

- PA 37, Holbrook, Greene County.
This station has been in operation since 05/11/1999.

The PA DEP, Bureau of Air Quality, funds stations PA 13 and PA 90.
The PA Department of Energy / Federal Technology Center funds PA 37.

The results collected are readily available for federal and state agencies to use as a comparison of figures
between states nationwide. Mercury in precipitation does not pose a direct public health or ecological threat,
however, there is a direct route from rain to water bodies where mercury can bioaccumulate to
dangerous levels in fish. Therefore, mercury deposition data highlights the direct link between rain, water
pollution and our food supply. Precipitation is a direct source of mercury to watersheds and water bodies.

To date, the PA. DEP has only funded one study into mercury deposition in precipitation, the October 1999
report is entitled ‘Mercury Deposition in Pennsylvania: Status Report’. This study was completed using data
from two MDN sites, PA 13 and PA 90. There are no references made to any safety standards, instead it
merely compares mercury concentration in Pennsylvania’s precipitation, to that of other states. PA DEP does
not use the status report to evaluate its own regulations. In fact it gives a positive view, concluding that mercury
deposition in Pennsylvania falls in the middle of the values measured across the country, and is therefore not
significantly above the national average (9.5ng/L or parts per trillion). What the report fails to do is acknowl-
edge the significance of Pennsylvania’s mercury concentrations in comparison to GLI safety levels. PA 13’s
average volume-weighted concentration of mercury was 10.2ng/L, and PA 90’s average volume-weighted
concentration was 8.9ng/L. When compared with the Great Lakes levels (1.8ng/L for human safety and 1.3ng/
L for wildlife), Pennsylvania clearly has a high mercury toxicity problem.

The following charts use results from the MDN weekly database. They compare Pennsylvania’s 1998-1999
yearly, and seasonal average mercury concentration, with the surface water standards adopted by the Great
Lakes states.
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Figure 6: Average yearly mercury concentrations in precipitation (taken from Pennsylvania’s 3 MDN
stations).

Figure 7: Average seasonal mercury concentration in precipitation (taken from Pennsylvania’s 3 MDN
stations.
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The charts show clearly that the mercury in Pennsylvania’s precipitation far exceeds the standards set for the
Great Lakes. The yearly average for station PA 13 (Cambria County) is 8 times greater than the safe level for
human consumption in 1998, and 7 times greater in 1999. PA 90 (Tioga County) exceeds human safety limits
by 6 times in 1998 and 5 times in 1999. PA 37 (Greene County) has a yearly average 8 times greater than the
GLI safe level. For wildlife, the risks of consumption are even greater. PA 13 exceeds the GLI safety level by
11 times in 1998 and 9 times in 1999. PA 90 exceeds the safety level by 9 times in 1998, and 7 times in 1999.
PA 37 exceeds the GLI safety level by 12 times in 1999.
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Seasonally, Pennsylvania’s mercury contamination can be seen at a more alarming degree. There is a tendency
for the summer months (June – August) to have much higher mercury levels. The maximum monthly mercury
concentration was during July of 1999, when station PA 13 recorded 29.18ng/L, which is 16 times greater
than the GLI human safety level and 22 times greater than the wildlife level. The average mercury concentration
for the entire summer of 1999 was 11 times higher than the GLI human health level, and 15 times higher than
the wildlife level. PA 90’s seasonal averages are also highest in the summer months, 1998 having the highest
average of 17.5ng/L. The data for PA 37 does not stretch an entire year, but the initial readings indicate that the
summer months have the highest mercury concentrations (summer 1999 averaged 15.2ng/L). The charts show
that although the summer months have the highest concentrations of mercury, spring, fall and winter all go
beyond the safety levels of the Great Lakes States.

6. Mercury Concentration In Pennsylvania’s
    Freshwater Bodies

From the air mercury is deposited in water bodies across the state and then becomes a threat via
bioaccumulation of methylmercury in fish tissue. Mercury in the rain has a direct link to surface
water bodies and consequently, a direct pathway into the food chain. Considering the stringent contami-
nation levels for dissolved mercury in the surface waters of the nearby Great Lakes states, it seems PA DEP is
conveniently ignoring what could potentially contaminate fish to levels that would threaten public health. The
alarming concentration of mercury in precipitation therefore creates a strong threat to the quality of Pennsylvania’s
surface waters and increases the exposure to mercury faced by the fish in those waters.

The current water quality testing by the PA DEP uses an old method which can only detect mercury in the
water up to 200 parts per trillion (or nanograms per liter). There is a method available that can detect mercury
at levels as low as 0.5 ppt or ng/L. The Great Lakes Initiative has safety levels of 1.8 ppt for humans and 1.3
ppt for wildlife. Pennsylvania’s testing method does not even have the capacity to detect such levels.
It is therefore extremely likely that with the high mercury deposition from precipitation, the surface waters in
Pennsylvania also contain high concentrations of mercury which are undetectable under the current testing
methods.

The U.S. EPA must introduce more stringent regulations for states outside of the Great Lakes Initiative. The
PA DEP must adhere to these stricter standards while the EPA should enforce larger penalties for states that
do not comply. Both agencies must address the fact that Pennsylvania not only has the highest mercury air
pollution, but is also downwind from Ohio, which ranks amongst the top three mercury emitters. Ohio has
issued statewide public health advisories, yet Pennsylvania is still content to exceed safety levels.
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7. Mercury Concentration In Pennsylvania’s Fish

The biggest threat of mercury poisoning the U.S. population faces is from consumption of contaminated fish.
Methylmercury bioaccumulates up the food chain by binding to proteins in muscle tissue. Large predator fish
can contain methylmercury levels up a million times higher than the mercury in surrounding waters. The U.S.
EPA this year stated that around 7 million women and children in the United States are eating enough contami-
nated fish to exceed the U.S. EPA’s mercury safety level. As Pennsylvania continues to use the U.S. FDA’s
standard it is putting yet more people at risk. In June 2000 it was reported, that in 1996 Pennsylvania recorded
1,355,000 sporting anglers on its fresh water lakes.6  This is only a portion of those at risk.

The main concerns addressed in this report, is the failure of both the PA DEP to issue a fish consumption
program that protects those most at risk. Congress is aware of the importance of discovering more about the
effects of methylmercury. Congress encouraged the National Academy of Sciences to release their report,
‘Toxicological Effects of Methylmercury’. Consequently, they have statewide advisories in place. The states
surrounding Pennsylvania are amongst the most stringent with their regulations. There are 40 states that have
issued fish consumption advisories. In 1999 alone, the number of individual advisories rose by 114 to 2,045.
Pennsylvania DEP continues to be ignore this trend of  rising concern for low level mercury toxicity, by adopt-
ing the least stringent, FDA guideline.

The PA DEP, which tests fish tissue at its water quality network stations, collected data on mercury in fish.
Although there are currently 172 stations in use, only around 20 percent are tested for mercury each year.
Pennsylvania does not have a specific lakes testing program. In the year 2000 only 6 lakes in Pnnsylvania plus
Lake Erie were tested. In 1999 only 3 lakes plus Lake Erie were tested. in 1998 only 7 lakes plus Lake Erie
were tested.  This is alarming considering the only fish advisory currently in place in Pennsylvania is on Lake
Wallenpaupack. For the purpose of this report, 5 of the main predator fish species were chosen for analysis:
smallmouth bass, largemouth bass, brown trout, walleye, and carp. They were chosen as they are the larger
species which have accumulated the highest quantites of methylmercury. They are also amongst the most
popular fish for anglers. There is another disturbing element of PA DEP’s testing site selection. The current fish
consumption advisory is for walleye, however, the PA DEP does not consider this reason enough to position
and increase its testing according to the location of walleye populations.

The charts for each species show the concentrations recorded in Pennsylvania during 1998-1999, and com-
pare them to regulations set by different agencies. The standard of 1ppm set for methylmercury in fish tissue by
the U.S. FDA (and also used by the PA. DEP), is illustrated in the charts. The minimum levels used by
surrounding states to issue fish consumption advisories are also shown. Ohio has the most stringent standard of
0.05ppm, followed by New Jersey at 0.08ppm, while Indiana and Minnesota use a minimum of 0.16ppm.

6 A Clear the Air Report: Casting Doubt, Mercury, Power Plants and the Fish We Eat. Clean Air Task Force (June 2000).
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Figure 9: Mercury concentration in five fish species in Pennsylvania’s waters, charts also show a com-
parison of differing state safety standards.
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The charts show that if the Pennsylvania DEP worked to a standard equal to its neighboring states, there would
be many more fish consumption advisories issued. If Pennsylvania worked according to Ohio’s safety stan-
dards, 22 of the 23 water bodies (or 96%) used in this report would be under advisory. Under New Jersey’s
standards 20 of the 23 water bodies (87%) would be under advisory. If Indiana and Minnesota’s standard of
0.16 ppm were used, 11 of the 23 water bodies (48%) would be under advisory. The fish data also highlights
problems with fish tissue contamination in Erie county. This is part of the region which is supposed to comply
with the Great Lakes standards as its waters drain into the Great Lakes basin. However, the fish exhibit
dangerous levels of contaminants, implying that the waters are also more than likely highly contaminated.
Therefore, even if Pennsylvania’s water bodies do not exceed the FDA and PA DEP’s unsatisfactorily high
action level, Erie county exceeds the standards it should be adhering to under the Great Lakes Initiative.

What the charts fail to do is state that the PA DEP use composite testing. This means that a number of fish
(usually 5) are caught, blended together and the sample is then taken from this composite of fish tissue. By
doing this the possibility of recording individual extremes of mercury contamination is eliminated. The compos-
ite number is deceptive as it does not show the potential risk should someone catch and consume an individual
fish thats mercury concentration is higher than the average of the composite sample. If individual fish sampling
was conducted it is likely that the number of lakes that should be under advisory would be even higher than the
charts suggest. Despite the fact that its two neighbors have the most stringent regulations and statewide advi-
sories for mercury, it remains that Pennsylvania has only one fish consumption advisory. The state is failing to
inform its residents of the dangers they face by consuming fish from Pennsylvania’s lakes and rivers.
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8. Conclusions

8.1 General Conclusions
Pennsylvania has the highest mercury air pollution in the nation. Its older coal-fired power plants
emit up to 10 times more mercury than newer plants. Pennsylvania also has mercury levels in its
precipitation that are far beyond those considered acceptable in the nearby Great Lakes states.
Contamination of Pennsylvania’s fish is also high and under surrounding states standards would
have a fish consumption advisor in place. In spite of this, Pennsylvania has the least stringent advi-
sories on mercury deposition and contamination of all the Northeast and Midwestern states. Meth-
ylmercury causes damage to the neurological and nervous systems. The threat is especially serious
to infants and developing fetuses. Pennsylvania is failing to inform its population of these dangers.

The U.S. FDA has standards that are too lenient to adequately protect the public from the effects of consuming
mercury-contaminated fish. The suggested reference doses may be adequate to protect most of the popula-
tion, but sensitive populations remain at risk.

The U.S. EPA has no monitoring regulations for mercury in fish tissue, and consequently Pennsylvania’s moni-
toring is not sufficient to protect the public from the full extent of the state’s mercury problem. Until the U.S.
EPA enforces rules on monitoring, the state has chosen not to increase its supervision of mercury emissions and
contamination.

PA DEP’s mercury monitoring is insufficient in quantity and quality to accurately warn its public about the threat
it faces from consumption of mercury in its fish.

PA DEP continues to use the U.S. FDA’s standard for fish consumption. At 1ppm, this exceeds the reference
dose set by the U.S. EPA, far exceeds the recommendations of the National Academy of Sciences (NAS),
and is much less stringent than the safety standards of surrounding states.

9.2 What Needs To Be Done
Mercury emissions from coal-fired power plants must be more strictly monitored and controlled, especially in
older power plants. The technology is available to remove mercury at rates of up to 95%.

The U.S. FDA must acknowledge that their current standards for mercury in fish tissue are too lenient to
protect humans and the environment from the threat of mercury.

The U.S. EPA must set formal regulations on mercury monitoring in precipitation, water bodies, and fish tissue.

The U.S. EPA must enforce its strict Great lakes standards in all states or at the very least, actively seek to
enforce their existing water quality standards.

PA DEP must increase its mercury monitoring and perform it in a more structured and thorough manner.

PA DEP must acknowledge that the U.S. FDA safety recommendations are not stringent enough to ad-
equately protect sensitive populations from the detrimental effects of mercury and revise its standards accord-
ingly.
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9. Appedices

Appendix A

Acute Criteria: Acute criteria are intended to protect aquatic life from the adverse effects of short-term
exposures to pollutants (e.g. a 1-hour average exposure period).

Chronic Criteria: Chronic criteria are intended to protect aquatic life from the adverse effects resulting from
continuous long-term exposure (e.g. over the lifetime of the organism).

Acute criteria are nearly always higher than chronic criteria, as the allowable exposure period is shorter (i.e. the
organisms can withstand higher concentrations over shorter periods of time).

Appendix B

The formula to convert nanograms/parts per trillion (ng/ppt) into micrograms/parts per million (ug/ppm) is:

χχχχχug = χng / 1000

or to convert ug/ppm to ng/ppt:

χng = χug x 1000

Appendix C

Sources of Data for mercury concentrations:
Precipitation: The data was collected by the Mercury Deposition Network (MDN), which is a sub-network
of the National Atmospheric Deposition Program (NADP). Their aim is to develop a national database of
concentrations of mercury in precipitation. The MDN operate three stations in Pennsylvania.
For more information – http://www.nadp.sws.uiuc.edu/mdn/

Water Quality: The water Quality data was retrieved from the EPA STORET system. STORET user support
can be contacted at 1-800-424-9067.

Fish Tissue: The data was retrieved from the Pa. DEP who carry out tests at selected sites of their water
quality network stations. The data is then submitted to the STORET system. STORET user support can be
contacted using the number above, and the Pa. DEP can be located at – http://www.dep.state.pa.us/

PA DEP must recognize its responsibility to its residents and adopt similar mercury standards to the more
protective levels used by neighboring Ohio and New Jersey. At the very least it should join those states who
have adopted the recommendations of the U.S. EPA, which have been deemed adequate to protect sensitive
populations.
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