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1. Preface

1.1 Clean Air Council

Clean Air Council isamember-supported, non-profit environmental organization dedicated to protecting
everyone sright to breathe clean air. The Council worksthrough public education, community advocacy, and
oversight of government and industry to ensure enforcement of environmental laws. Clean Air Council’sfive
major programsare: Clean Air Act Implementation, Cleaner Energy, Sustainable Transportation, Waste Re-
duction and Recycling, and Indoor Air Quality.

1.2 About the Council’sMercury Program

The Council recognizesthe seriousthrest to the popul ation of Pennsylvaniadueto mercury pollution. Pennsyl-
vaniaranksfirg asthe statewith the highest mercury air pollution from itscoal-fired power plants. Mercury
fallsasprecipitation directly into water bodies, and oncein the aquatic system, can penetratethefood chain.
States surrounding Pennsylvaniahaveissued fish consumption advisorieson al freshwater bodiesdueto high
mercury levelsinfish. Pennsylvania, however, hasonly issued one mercury fish consumption advisory. This
report questionsthedisparity betweenthehighlevel of mercury emitted in Pennsylvaniaand thelack of action
by the Pennsylvania Department of Environmental Protection (PA DEP) toinform the public of thedangersit
facesby consuming fish contaminated with mercury.

1.3 Acknowledgments
Joseph OtisMinott, Esq.: Executive Director and Editor

Andrew Altman: Deputy Director and Editor

Judy Hawson: Researcher and Writer

lain Taylor: Editor

Thanksto: Felice Stadler of the National Wildlife Federation, the PA DEP, Department of Water Quality

Management, The Fish and Boat Commission, theU.S. Environmental Protection Agency, theU.S. Fishand
Wildlife Serviceand MarthaK eating of Clean Air Task Force.
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2. Introduction

Thisreport questionswhy Pennsylvaniahasthehighest level of mercury air pollutioninthenation, yet hasonly
onemercury fish advisory. It calsfor thefederal and state agenciesto implement stricter protocolsfor the
monitoring of mercury. Most importantly, it highlightsthe necessity for adequate mercury standards. Federa
sourcesmust start regulating mercury emissionsfrom power plants. Both federal and state agencies must
implement strict standards on mercury contamination in Pennsylvania swater and fish.

Mercury (Hg) isanaturally occurring metal that existsasaliquid at room temperature. Mercury isrelatively
safe when contained astrace quantitieswithin the geological structures of the earth. However, once emitted
into the atmosphere, this powerful neurotoxin posesastrong thresat to public health and the environment.

Mercury emissionscan comefrom both natural sourcesand human activity. Asanaturaly occurring € ement,
itisever present inthe environment. However, according to the Environmenta Protection Agency’s(EPA)1997
Mercury Report to Congress, the combustion of fossil fuel sisthe main source of atmospheric mercury. Itis
estimated by the U.S. EPA that 98,000 pounds of mercury arereleased into theair each year, by U.S. coa-
fired electric power plants. In 1998 Pennsylvaniaranked first asthe state with the highest air emissions of
mercury. Its power plantsrel eased an estimated 9,967 pounds from their smokestacks. Pennsylvaniawas
ranked second, behind Texas, for total mercury releases, including disposal in pondsand landfills, releasing
17,745 pounds.

Oncereleased, themercury canfall back to earthin oneof two ways, either in precipitation or as particul ate
matter. Mercury can easily penetrate the aquati c ecosystem, where microorganisms (mainly bacteria) trans-
formthemercury into aparticularly dangerous organic compound, called methylmercury (CH,Hg). Methylm-
ercury iseasly absorbed aswater passesover thegillsof fish. Methylmercury isafat-soluble molecule, which
canmoveeadly through cell membranes, therefore becoming entrained in body tissue. Over time, methylmer-
cury bioaccumulatesup thefood chain, and hencethelarger predator fish have higher mercury contamination
levels. Asaresult of itsbioaccumul ative nature, methylmercury iscond dered to bethe most dangerousform of
theelement.

Themain concern humansfacefrom mercury pollutionisthedetrimental effect methylmercury posestotheir
hedlth. Methylmercury isan extremely strong neurotoxin, even the smallest amounts can cause damageto the
neurologica system. Themain groupsat risk include minority populationsof subs stenceanglersand thosewho
fish for sport and popul ationsthat consume large amounts of fish. The most sensitive groups are pregnant
women, nursing women, women of childbearing age, and most notably children and fetuses. Adultswith diets
congsting of large quantities of contaminated fish have been reported to suffer lung, kidney, and liver damage,
reflex abnormdities, and neurologica impa rment. Infantsand fetuses exposed to high level sof methylmercury
have exhibited extreme effects such as cerebral palsy, menta retardation, aswell asmore subtle effectsand
delayed development. Thelevel of mercury that can harminfantsand fetusesismuch lower than that causing
noticeabl e effect to the mother. Henceit can bedifficult to document the possi bl e effects of methylmercury,
especidly tonursinginfantsor devel oping fetuses.

Inrecent yearsanumber of studieshave been conducted to assessmercury contamination. Thesestudieshave
recorded mercury levelsin precipitation, water bodies, and fish tissue. When fish tissueisdetermined to
contain dangerouslevelsof mercury, afish consumption advisory isissued for thewater body inwhichthey
were caught. Thishasproven to beasomewhat complex processfor somesates! Therearefedera guidelines
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under which the states can operate, but, the state agencieshave ultimate responsibility for implementing fish
consumption advisories, and for outlining what they deem to beasuitable safety level. Therecommendations
issued by the U.SFDA arenot satisfactory to protect human health, yet are still used by anumber of states
including Pennsylvania. In addition, therearenofedera controlson the monitoring of mercury. Consequently
some state agencies do not monitor mercury pollution sufficiently, leaving the genera public unawareof the
problemsit may face.

Eleven states acrossthe nation haveissued statewide mercury advisoriesfor at least onefish speciesinal
freshwater lakesand rivers. Theseinclude states surrounding Pennsylvania(New Jersey and Ohio), and other
states such asIndiana, Maine, and the New England states. Minnesota hasthe highest number of advisories
(844 1akes). Giventhisinformation, it isdisturbing to consider that Pennsylvaniaonly hasonemercury fish
consumption advisory, for afish called Walleye (above 19inches) in Lake Wallenpaupack (Pikeand Wayne
Counties).

Thisreport followsthe pathway of mercury into thefoodchain whereit posesathreat to the health of humans
and wildlife. Pennsylvaniahasthe highest emissionsof mercury fromitscoa-fired power plants, high deposi-
tion of mercury in precipitation, and high concentrationsinitsfish tissue. Clean Air Council’sinvestigation
displaysthisdataand a so highlightshow Pennsylvaniahasfailed to makethispublic knowledge.

THE MERCURY CYCLE
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3. Sources of Mercury
3.1 Natural Sources

Asanaturally occurring e ement (Hg®), mercury persistsin many sourcesthroughout theenvironment. Funda:
mentaly, mercury isfoundinthegeology of theEarth’scrust. Theinitid release of mercury into theenvironment
isfrom volcanic and geothermal activity. Dueto the high amount of sulfur involcanoes, mercury isusualy
released astheore’ cinnebar’ (HQS). It isestimated that vol canoes emit up to 132,000 pounds of mercury
each year. Oncerel eased into the biosphere, the Earth’s biomass (particul arly trees, brush, coal, and oil)
accumulate and store mercury. Combustion processes such asforest firesare ableto heat thefuel sabovethe
boiling point of mercury (356.73°C). The mercury can then bereleased, typically inthe solubleform Hg?".
Hg? iseasily dissolved inrainwater and transported globally. However, the problemsthat have arisen with
mercury pollutioninrecent timescan be better attributed to human activities.

3.2 Human Sour ces

Theburning of fossi| fuelsalong with theincineration of hospital and municipa waste hasresulted inalarge
increaseinoveral airborne mercury emissions. By far the highest contribution of mercury air pollution comes
from coal-fired power plants, which congtitute around one-third of all mercury entering theenvironment. Coa
fired electric power plants are the single largest source of mercury emissionsintheU.S. The U.S. EPA
estimatesthat around 98,000 pounds of mercury are emitted directly into theair by power plantsintheU.S.
each year. On average, a100-megawatt power plant will emit 23 pounds (157 teaspoons) of mercury per
year, and it only takesan annual deposition rate of 0.002 pounds (1/70" of ateaspoon) to contaminate a25-
acrelaketo the point wherethefish are unsafeto eat. According to 1999 U.S. EPA data, Pennsylvaniawas
rankedfirst in the nation asthe statewith the highest air pollution, Pennsylvaniaa one contributed over 10% of
total U.S. mercury air pollutionin 1998 (9,967 pounds). Together with the second and third ranked emitters,
Texasand Ohio, 30% of thenation’stotal (or almost 27,000 pounds) isaccounted for. Not only doesmercury
air pollution haveto be considered, but a so the quantity released in wasteisof concern. In 1998 Pennsylvania
industry deposited an estimated 7,778 poundsdirectly into Pennsylvania' swater bodiesand landfills, or onto
theland assolid or liquid waste. Thefollowing tables show the extent of Pennsylvania smercury pollution.

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

Rank State Estimated M er&ljorgndRsieased in Waste Estimated ?ggzl:ﬁgg *A*ir Pollution | Estimated Totz?lpé?uerz]lgs)se of Mercury
1 Pennsylvania 7,778 9,967 17,745
2 Texas 10,982 9,072 20,054
3 Ohio 7,725 7,881 15,156
4 Ilinois 3,338 6,252 9,590
5 Indiana 4,711 5,229 9,940
6 Alabama 2,020 4,876 6,896
7 West Virginia 4,411 4,751 9,161
8 Kentucky 3,320 3,855 7,175

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 asfertilizer.

** Ajr pollution calculated by applying total mercury to plant specific emission modification factors.
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Figure 2: Pennsylvania’s Top 20 Mercury Polluting Coal fired Power Plants (1998).

Plant Parent Company L ocation (Ii%tlimgga*d Total M ercury released E)sétlijrrr]]g;id*M ercury Air Pollution
Keystone GPU. Inc. Shelocta 3,054 ion
Homer City | GPU. Inc. Homer City 2,965 1633
M ontour PP&L Resources. Inc. | Washingtorwille 2,025 1267
Shawville GPU. Inc. Shawnille 1,435 905
’\Bﬂrgncgﬁ eld First Energy Corp. Shippingport 1,694 805
Conemaugh GPU. Inc. New Florence 1,598 660
Brunner PP&.L Resources. Inc. | York Haven 887 532
Sunbury PP&L Resources. Inc. | Sunbury 684 345
l; eartrf)ileld' s gl/lstegn\er?/m?ower Masontown 589 324
Seward GPU. Inc. New Florence 506 318
Armstrong gl/liegﬁn?/mlfower Kittanning 470 300
New Castle | First Energy Corp. New Castle 348 222
Cheswick DQE Springdale 265 165
Elrama DQE Elrama 387 147
Eddystone PECO Energy Compary | Eddystone 241 e
Portland GPU. Irc. Portland 128 93
Martins PP&L Resources. Inc. | Bangor %8 63
Titus GPU. Inc. Birdsboro 95 59
Mitchell (PA) g',';gﬁ"f’m@""e' Washington 139 57
Hunlock UGI Corporation Hunlock Creek 55 29

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 asfertilizer.

** Ajr 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

Faling , statesthat of thetop 50 coal-fired power plantsthat polluted the air with over 500 pounds
of mercury in 1998, Pennsylvaniaplantsranked first and second (K eystone and Home).
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Of great concern to environmental health advocatesistheloopholeinthe Clean Air Act that allowsolder
power plants to continueto avoid meeting modern pollution emission standards. The Clean Air Act sets
emission standardsfor new industrial sources. Older (pre 1970) coal fired power plants successfully argued
that they werenearing theend of their operating life and hence shooul d be exempt from havimg to attain these
tighter emission levels. Consequently, older coal fired power plantslegally emit 10 times more oxides of
nitrogen (N OX) and sulfur dioxide (SOZ) than newer plants. Implementing advanced control technologieson
NO _ and S0,emissionscan aso significantly reduce mercury emissionsfrom smokestacks. A recent report by
NESCAUM!? stated that, experiments have shown mercury can be removed by up to 95%. However, for the
past 30 years, older coa -fired power plantshave continued to maintain their output, without having to upgrade
their emissionsto modern standards. Even following amendmentsto the Clean Air Actin 1977 and 1990,
Pennsylvania solder power plants continueto emit high levelsof pollutants under theloophole. Coal-fired
power plantsarethelargest emittersof mercury, yet arethe only source of mercury pollution which are not
subject to nationa controls.

DuetotheU.S. EPA'sfallureto issue regul ations concerning smokestack emissionsof mercury, in April 1998
the Natural Resources Defense Council (NRDC) filed alawsuit against the agency. Consequently, in 1999, the
first extensive study of mercury pollution from power plantswas undertaken. The study examined 2,145
power plant bailers; 1,140 wereidentified at approximately 450 facilitiesas subject to further testing. Emis-
sionsdatafrom these boilerswerereported to the U.S. EPA quarterly. In addition, 85 power plantswere
selected to conduct amercury stack test ontheir boilers, both beforeand after filtershad been installed. The
final datawasto be submitted to EPA by June 2000. The results are to be used to determine if mercury
emissionsfrom power plantsshould beregulated. Thisdecisionisexpected by December 15 2000. Evenif
the U.S. EPA regulates mercury from power plants, the ruleswould not be published until 2004 and not

implemented until 2007.

1Environmental Regulation and Technology I nnovation: Controlling Mercury Emissionsfrom Coal-Fired Bailers,
North East Statesfor Coordinated Air Use Management (NESCAUM), 2000.
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4. Current Mercury Testing and Regulations

Thereare 3 areasof concern surrounding mercury contamination:
1) Precipitation

2) Water Quality

3) FshTisue

4.1 Precipitation

M er cury Deposition Networ k

TheU.S. EPA'sNationa Atmospheric Deposition Program (NADP) isresponsiblefor running the Mercury
Deposition Network (MDN). The MDN operates stations nati onwide to sample mercury concentrationsin
precipitation. Theresultsare put into aweekly database, which recordstotal mercury and seasond flux. This
informationisuseful when comparing mercury concentrationsin PA’'satmospherewith other states’. Thedata
that iscollected hasshowninmany casesthat depositionin Pennsylvaniacontainsmercury at dangerouslevels.
Althoughitisreadily available, thisalarming dataisnot used by any agency to enforce stricter standardson
mercury contamination. Therearecurrently 3MDN testing stationsin Pennsylvania:

i) PA 13, Allegheny Portage National Historic Site (CambriaCounty)

i) PA 90, HillsCreek State Park (Tioga County)
iif) PA 37, Holbrook (Greene County)

a2Water Quality

Atmospheric mercury isdeposited directly into surface water bodies. Recommendations have been set for
mercury concentrationsin surfacewaters. Contaminated rai and snow arefdling into Pennsylvania slakesand

streamsaat levelsexceeding what isallowed for thosewater bodies.

4.2.1 Federal Guidelines

TheU.S. EPA conducted at least onewater qudity test on each of 74 individua stationsin Pennsylvaniafrom
1997-1998. The U.S. EPA hasestablished surface water mercury guidelinesfor both humansand wildlife.
However, statesare not obligated to adopt these guidelines. Pennsylvania usesan old method of testing
water quality which can only detect mercury in concentrationsof 200 partsper trillion. Thereisa
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 recommendationsarenot alwaysmet.

“Clean theRai n, Clean thelL akes, Mercuryin RainisPolluting the Great Lakes. National Wildlife Federation (1999).
Clean Air Council - Pennsylvania’sKiller Catch 9




U.S. EPA SurfaceWater Quality Recommendations(issued in April 1999):

National Safety Level for Fresh Water Aquatic Life:
- Forfreshwater aguaticlife, thechronicwater quality criteriafor total mercury recoverableis, continuous,

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

National Safety Level for Humansand Fresh Water:
- For consumption of water and organisms, the safety recommendation is50ng/L or ppt.
- For consumption of organismsalone, the safety recommendationis51ng/L or ppt.

The human consumption figures represent concentrations of mercury in surface waters, that can be safely
accumulated in fishtissuewithout reaching aleve that causesathreat to human health. Thewater and organ-
ismsrecommendationisdightly more stringent dueto the possibility of ingesting asmall amount of mercury
fromthewater.

Not only hastheU.S. EPA issued Nationa recommendation levels, but alsoin 1998 during the Great L akes
Initiative (GL1), the U.S. EPA developed much stricter water quality recommendationsfor the Great Lakes
states. The GL I set two level sfor mercury, thistime distinguishing between human saf ety and the safety of
wildlife

Grest LakesInitiativel evels
- Mercury concentrationinlakesand streams cannot exceed 1.8ng/L (or partsper trillion, ppt) for humans.
- Mercury concentration cannot exceed 1.3ng/L or ppt for wildlife.

For freshwater aquaticlife, therecommendations arethe sameasthe National figures.

Source: EPA Region 3, department of water quality

4.2.2 State Levels

The Pennsylvania Department of Environmental Protection (PA DEP) isresponsi blefor monitoring water
quality inthe state. Asthere are no controlson monitoring, their compliance has been somewhat poor.

According to the PA DEP Department of Water Management, the state has 172 water quality network sta-
tionsstatewide. PA DEP hasthree network stationswherethe monitoring showsexcel lent water quality. The
standard attained at these three stationsisthetarget aimed for by the PA DEP, inwater bodiesacrossthe state.
Thesenetwork stationsaretested monthly for chemicals, threetimesper year for invertebratesand annually for
fishtissue. Thereare 13 routine network stations, wherethewater quality isnot ashigh, but which aretested
regularly as opposed to sel ected from the network each year. Chemical samplesaretaken each month and
invertebrate and fish tissue samplesaretaken on arotated basis, one every other year. Aswell asthesetests,
usually around 10 of the network stations are sel ected and tested each year, for PCBs, pesticidesand metals
(including mercury). The selections of which network stationsto test, are madethrough ajoint decision by the
Pennsylnania Fish and Boat Commission, the Pennsylvania Department of Health, and the Department of
Environmenta Protection, who pick hotspotsaround industry and waste outlets. The method currently used by
the PA DEP can detect mercury in concentrations up to 200 parts per trillion. However thereisamethod able
to detect mercury in concentrationsas small as 0.5 ppt but PA DEP have continued to usetheless stringent

method.
10 Clean Air Council - Pennsylvania’s Killer Catch




Thisyear the PA DEP put forward amodified proposal on mercury safety levelstothe U.S. EPA (theformer
levelswere unsatisfactory according to U.S. EPA recommendations). The U.S. EPA must approvethispro-
posal or PA DEP must provetheir levelsare satisfactory to protect human health.

PA Safety Levelsfor Fresh Water Aquatic Life:

- Forfreshwater aguaticlife, theacutewater quality criteriafor total mercury recoverable, wasamaximum
of 2100ng/L. The proposed maximum is 1400ng/L . Thishasbeen approved by theU.S. EPA and should
comeinto effect inthenear future.

- Forfreshwater aquaticlife, thechronic water quality criteriafor total mercury recoverable, wascontinu-
ous12ng/L. The PA DEPispropos ng amuch less stringent continuous concentration of 910ng/L. The
U.S. EPA hasnot approved this, asit does not comply with their newly recommended figure (12ng/L).
The state merely rounded up the old Great L akes concentration requirement (908ng/L), prior to the
revised figure, issued in December 1999.

PA. Safety L evelsfor Humansand Fresh Water:

No distinction ismade between the consumption of water and organisms, and organismsalone.
Pennsylvania'sonly level for human healthis140ng/L. Thisisclearly far aboveacceptablelevelsinthe Great
Lakesregion, wherethe standardis 1.8ng/L

Pennsylvania shuman health level swere not revised in therecent proposal the PA DEP submitted tothe U.S.
EPA, so haveremained abovethe EPA’sacceptablelevel whichis50ng/L. Theonly commitment Pennsylvania
hasmadetotheU.S. EPA standardsisthewatwr quality regulationsfor asmall corner inthe northwest of the
state, whosewatersdraininto the Great Lakesbasin.

4.3Fish Tissue

Methylmercury concentrationsin fish tissueare of great concern to human health and the environment. Con-
sumption of fish tissueisthe main route of mercury exposurefor humansand wildlife, accordingtotheU.S.
EPA. Thebioaccumulative nature of theelement meansthat mercury levelsin predator fish canbeupamillion
timeshigher than the dissolved methylmercury in the surrounding waters. Therefore, it isessential that con-
sumption of fishisclosely monitored, and that consumersarewarned of any possiblerisk.

4.3.1 Federal Guidelines

Responsibility for setting guidelinesfor methylmercury infishtissuelieswithtwo federa agencies. TheU.S.
Food and Drug Administration (FDA) isrespons blefor ensuring the safety of commercialy soldfish, andthe
U.S. Environmental Protection Agency (EPA) isrespons blefor reducing pollution and contamination to pro-
tect human and ecosystem health. Each agency hasissued itsown guiddlinefor what they consider to beasafe
level of methylmercury infishtissue. Unfortunately the recommendationsarenot legally enforceable so each
state can set itsown level based on either the FDA or EPA recommendations.

Clean Air Council - Pennsylvania'sKiller Catch 11




U.S. FDA Guiddlines
- U.S. FDA'sactionleve for methylmercury incommercia fishtissueis1part per million (ppm).

TheU.S. FDA baseditsactionleve ontwo past poisoningincidents. Firstly, evidence was used from contami-
nated fish consumptionin Japaninthe 1950's. The second poisoning incident wasin Iraginthe 1970’'s, where
bread was baked with seedstreated with afungicide containing mercury. The U.S. FDA established itsstan-
dard by observing thelowest level at which adverse effectsof thismercury consumption occurred in adults.
Theactionleve of 1ppmisdesignedto beprotective of a154 pound adult male. Accordingtothe U.S. FDA,
thisistentimeslower than thelevelscausing problemsfor an adult of thissizein Japan and Iraq.

What theU.S. FDA failed to do when setting thisactionlevel for commercid fishwasacknowledgethat it does
not protect fetuses, children and women of childbearing age. These arethe popul ationswho aremost 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 CdiforniaCommunitiesAgainst Toxics®, the U.S. FDA
asofailsto consder ederly populations, seasond fish consumers, and minority cultural groupswhosesubsis-
tencediet consistsof large quantitiesof fish.Currently 17 statesusethe U.S. FDA action level asaminimum
standard whenissuing fish consumption advisories. Pennsylvaniaisone of these sates.

U.S. EPA Guiddines

TheU.S. EPA issuesareference dose which suggests how much mercury aperson can consume per day
without suffering harmful effectstotheir health.

- TheU.SEPA'sreference dosefor human consumption of methylmercury infishis.
0.1 microgramsper kilogram of body weight per day.

IntheU.S. EPA's Mercury Update: Impact on Fish Advisories' (September 1999), the EPA acknowledges
evidencefrom several studies, which it usesto determineits safety dose. Datafrom the Irag incident was
considered to berelevant, a ong with popul ation studiesin the Faroe | lands and the Seychelles. The 1987
U.S. EPA Nationa Study of Chemical Residuesin Fish (NSCRF), detected mercury in 92% of the 374 Sites
tested. TheU.S. Fishand Wildlife Servicea so completed amercury study that was consulted, aspart of the
Nationa Contaminant Biomonitoring Program (NCBP). TheU.S. EPA aso acknowledgesthefindingsof the
northeast statesand eastern Canadian provinces, which tested for mercury from thelate 1980'sto 1996.

Currently 17 statesusethe U.S. EPA reference dose asaguideine when issuing fish consumption advisories.
Itistheopinion of the Nationa Academy of Sciences(NAS)* that the reference dose used by the U.S. EPA
issufficient to protect the population. NA S estimate that each year around 60,000 fetuses are at risk of
developing neurological problemsinthe United States, dueto exposureto methylmercury inthewomb. The
NASa so used evidence from the ongoing study in the Faroe I dands, where researchersfound adverse affects
of methylmercury, in children who were exposed while still inthewomb. The U.S. EPA developed their
referencedoseto incorporate thisinformation and protect the current and future U.S. popul ation. Theinforma-
tion from the NA S study hasalso prompted some statesto issue their own fish consumption advisorieswith
action levelseven below the EPA’ srecommendations.

3TheOneThat Got Away: FDA Failsto Protect The Public FromHigh Mercury Levelsin Seafood. Mercury Policy Project,
CaliforniaCommunities Against Toxics (April 2000).

4Toxicological Effectsif M ethylmercury. National Academy of Sciences(2000).
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Currently 16 stateshaveissued their own reference dosefor concentrationsin fish tissue, below the U.S.
EPA'sreference dose, theseinclude two states surrounding Pennsylvania(Ohio and New Jersey) aswell asthe
Great Lakesand New England states.

4.3.2 Individual State L evels (Pennsylvania and Surrounding States).

Pennsylvania:

Pennsylvania usesthe FDA minimum action level of 1ppm for fish consumption advisories.
Theresponsibility for choosing thissafety level isagain ajoint decision between the PA Fish and Boat Com-
mission, the PA Department of Health, and the PA Department of Environmental Protection. Therehasbeen
presscoverage® to suggest that Pennsylvaniahas, in responseto the NASreport, switched tothe U.S. EPA's
more protective guideline on fish tissue contamination. However, despitethe presscoverageand theNAS
warning about low level methylmercury toxicity, the PA Fish and Boat Commission statesthat Pennsylvania
continuesto usethe FDA'sguideline. The PA Fish and Boat Commission takesthe positionthat, although a
new standard for fish consumption has been agreed upon, no action has been taken toimplement it.

Thereforethe criticism of Pennsylvania sstandard till remains. Many other statesare much moreresponsive
to thethreat of methylmercury contamination and haveissued more stringent individual guidelinesfor fish
consumption. Thefollowing tables show guidelinesissued by Pennsylvania sneighboring sates.

Ohio:

Ohiohasavery dtrict state action level for methylmercury. The minimum concentration prompting afish con-
sumption advisory to beissuedis0.05ppm. Thisis20times morestringent than Pennsylvanid sactionleve. As
aconsequence of Ohio’sprotective advisory/actionleve, thestate hasadvisorieson dl itslakesandrivers, for
atotal of 21 speciesof fish. Theadvisory isissued in atiered format (seetable below).

Figure 3: Ohio's freshwater fish consumption advisory

M inimum M ercury Action Consumption Advisory
Level (ppm)
<0.05 No restriction
0.05-0.2 No more than 1 meal per week
02-10 No more than 1 meal per month
>1.0 No consurmption

Source: U.S. Fishand Wildlife Service.

>Whiteperch may beagood catch —but not in Pennsylvania: Rulesfor fishing are often inconsistent fromstateto state. A
fish thrown back on one side of theriver isfair game on the other. By Sandy Bauer, The Inquirer (8/1/2000).

Clean Air Council - Pennsylvania’sKiller Catch 13




New Jersey:

Thefish consumption advisoriesin New Jersey give separate action levels, for the genera population (adult
males and women beyond chil dbearing age) and sensitive popul ations (children under 15 yearsold, pregnant
and nursing women, and women of childbearing age, 15-44 yearsold). Thisisinagreement withtheNAS
statement identifying high-risk groups. Thelowest action leve for advisoriesin New Jersey is0.08ppm,; thisis
12 times more stringent than Pennsylvania sactionlevel. New Jersey a so has statewide mercury fish con-
sumption advisories, and includes 30 different species.

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

M inimum mercury action level for the M inimum mercury action level for Consumption Advisory
general population (ppm) sensitive populations (ppm)
<034 <0.08 No restriction
0.35-0.93 0.08 - 0.18 No more than 1 meal per week
0.94-281 0.19- 054 No more than 1 meal per month
> 281 > 054 No consumption

Source: New Jersey DEP, Fish and Wildlife Department.

Indianaand Minnesota:

Theminimum concentration of mercury for fish consumption advisoriesin Indianaand Minnesotais0.16ppm.
Thisis6.25 times more stringent than Pennsylvania saction level. Indianaand Minnesota have statewide
advisorieson al fish species, thelatter having the highest total number (844). Indianaissuesan advisory if a
snglefish pecimenisfound to contain 0.16ppm or more. Minnesotatakesthe mean of severd fish sizeranges
when assessing methylmercury contamination. Indianaa so hasatiered system approach to itsfish consump-
tionadvisories.

Figure5: Indiana’s freshwater fish consumption advisory.

M inimum mercury action level for the M inimum mercury action level for Consumption advisory
general population (ppm) sensitive populations (ppm)
0.16 - 0.64 <0.16 No more than 1 meal per week
0.65 - 2.87 0.16 - 0.64 No more than 1 meal per month
288-44 0.65 - 2.87 No more than 1 meal twice a
month
>4.5 >2.88 No consumption

Source: U.S. Fishand Wildlife Service
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TheU.S. FDA actionlevel of 1ppmwasset 21 yearsago. Accordingtothe April 2000 report, The One That
Got Away, theU.S. FDA originally set an action level of 0.5ppmin 1969 but weakened thiswhen thefishing
industry filed alawsuit based on the action level’ s socioeconomic impacts. However, environmental health
officid sbelievethe needsof themost vulnerablearebeing ignored for the sake of financia gain.TheU.S. FDA
must review their safety guidelinesfor methylmercury infishtissue.

TheNASreport * Toxicol ogical Effectsof Methylmercury’ highlighted the adverse effects of low levelsof
methylmercury to both humansand theenvironment. It al so stated clearly thelack of knowledge surrounding
theeffectsof methylmercury toinfantsandthosein utero. Itisthereforetheresponsibility of theindividua state
toissuelevelsthat protect their residents. It isnot acceptablefor the Pennsylvaniato smply adopt U.S. FDA
guidelines, when so much hasbeen published to criticize their inadeguacy.
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5. Mercury Concentration in Pennsylvania’'s
Precipitation

TheMercury Deposition Network (MDN) has undertaken an ongoing national study into mercury deposition
trendsusing precipitation data. The MDN operatesthree stationsin Pennsylvania, to compileaweekly data
base of results. These stationsare;

- PA 13, Allegheny Portage National Historic Site, CambriaCounty.
Thisstation hasbeenin operation since 01/07/1997.

- PA 90, HillsCreek State Park, Tioga County.
Thisstation hasbeen in operation since 03/01/1997.

- PA 37, Holbrook, Greene County.
Thisstation hasbeen in operation since 05/11/1999.

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

Theresultscollected arereadily availablefor federal and state agenciesto use asacomparison of figures
between states nationwide. Mercury in precipitation does not pose adirect public health or ecological threst,
however, thereisadirect route from rain to water bodies where mercury can bioaccumulate to
dangerouslevelsin fish. Therefore, mercury deposition datahighlightsthedirect link between rain, water
pollution and our food supply. Precipitationisadirect source of mercury to watershedsand water bodies.

Todate, the PA. DEP hasonly funded one study into mercury deposition in precipitation, the October 1999
reportisentitled * Mercury Deposition in Pennsylvania: Status Report’ . Thisstudy 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 usethe statusreport to evauateitsown regulations. Infact it givesapositiveview, concluding that mercury
depositionin Pennsylvaniafallsinthe middle of the values measured acrossthe country, and istherefore not
significantly abovethenational average (9.5ng/L or partsper trillion). What thereport fail sto do isacknowl-
edgethe significance of Pennsylvania smercury concentrationsin comparisonto GL 1 safety levels. PA 13's
average volume-weighted concentration of mercury was 10.2ng/L, and PA 90'saverage volume-weighted
concentrationwas 8.9ng/L.. When compared with the Great L akeslevels(1.8ng/L for human safety and 1.3ng/
L for wildlife), Pennsylvaniaclearly hasahigh mercury toxicity problem.

Thefollowing chartsuseresultsfrom the MDN weekly database. They compare Pennsylvania s 1998-1999

yearly, and seasona average mercury concentration, with the surface water standards adopted by the Great
Lakesstates.
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Figure 6: Average yearly mercury concentrations in precipitation (taken from Pennsylvania’'s 3 MDN
stations).
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Figure 7: Average seasonal mercury concentration in precipitation (taken from Pennsylvania’s 3 MDN
stations.
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The chartsshow clearly that the mercury in Pennsylvania sprecipitation far exceedsthe standards set for the
Great Lakes. Theyearly averagefor station PA 13 (CambriaCounty) is8timesgreater than the safelevel for
human consumptionin 1998, and 7 timesgreater in 1999. PA 90 (Tioga County) exceedshuman safety limits
by 6timesin 1998 and 5timesin 1999. PA 37 (Greene County) hasayearly average 8 timesgreater thanthe
GLI safeleve. For wildlife, therisksof consumption are even greater. PA 13 exceedsthe GLI safety level by
11 timesin 1998 and 9timesin 1999. PA 90 exceedsthe safety level by 9timesin 1998, and 7 timesin 1999.
PA 37 exceedsthe GL | safety level by 12 timesin 1999.
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Seasondly, Pennsylvania smercury contamination can be seen at amorea arming degree. Thereisatendency
for the summer months (June—August) to have much higher mercury levels. The maximum monthly mercury
concentration wasduring July of 1999, when station PA 13 recorded 29.18ng/L, whichis16 timesgreater
thanthe GLI human safety level and 22 timesgreater thanthewildlifelevel. Theaverage mercury concentration
for theentire summer of 1999 was 11 timeshigher than the GLI human health level, and 15 timeshigher than
thewildlifelevel. PA 90's seasonal averagesare also highest in the summer months, 1998 having the highest
averageof 17.5ng/L. Thedatafor PA 37 doesnot stretch an entireyear, but theinitia readingsindicatethat the
summer monthshave the highest mercury concentrations (summer 1999 averaged 15.2ng/L). Thechartsshow
that although the summer months have the highest concentrations of mercury, spring, fall and winter al go
beyond the saf ety level s of the Great L akes States.

6. Mercury Concentration In Pennsylvania’s
Freshwater Bodies

From theair mercury isdeposited in water bodies acrossthe state and then becomesathreat via
bioaccumulation of methylmercury in fish tissue. Mercury in therain hasadirect link to surface
water bodiesand consequently, adirect pathway intothefood chain. Considering the stringent contami-
nationlevelsfor dissolved mercury inthe surface watersof the nearby Great L akestates, it ssemsPA DEPis
conveniently ignoring what could potential ly contaminatefish tolevel sthat would thresten public hedlth. The
aarming concentration of mercury in precipitation therefore createsastrong threet tothequality of Pennsylvanial's
surfacewatersand increasesthe exposureto mercury faced by thefishinthosewaters.

The current water quality testing by the PA DEP uses an old method which can only detect mercury inthe
water up to 200 partsper trillion (or nanogramsper liter). Thereisamethod available that can detect mercury
atlevelsaslow as0.5 ppt or ng/L. The Great LakesInitiative has safety levelsof 1.8 ppt for humansand 1.3
ppt for wildlife. Pennsylvania’stesting method doesnot even havethe capacity to detect such levels.
Itistherefore extremely likely that with the high mercury deposition from precipitation, the surfacewatersin
Pennsylvaniaal so contain high concentrations of mercury which are undetectable under the current testing
methods.

TheU.S. EPA must introduce more stringent regul ationsfor states outside of the Great LakesInitiative. The
PA DEP must adhereto these stricter standardswhilethe EPA should enforcelarger pendtiesfor statesthat
do not comply. Both agencies must addressthefact that Pennsylvanianot only hasthe highest mercury air
pollution, but isalso downwind from Ohio, which ranks amongst the top three mercury emitters. Ohio has
issued statewide public health advisories, yet Pennsylvaniaisstill content to exceed safety levels.

18 Clean Air Council - Pennsylvania’s Killer Catch




7. Mercury Concentration In Pennsylvania’s Fish

Thebiggest threat of mercury poisoning theU.S. population facesisfrom consumption of contaminated fish.
Methylmercury bioaccumulates up thefood chain by binding to proteinsin muscletissue. Large predator fish
can contain methylmercury level sup amillion times higher than the mercury in surrounding waters. TheU.S.
EPA thisyear stated that around 7 million women and childreninthe United States are eating enough contami-
nated fish to exceed the U.S. EPA’smercury safety level. AsPennsylvaniacontinuesto usethe U.S. FDA's
standard it isputting yet more peopleat risk. In June 2000 it wasreported, that in 1996 Pennsylvaniarecorded
1,355,000 sporting anglersonitsfreshwater lakes.® Thisisonly aportion of those at risk.

Themain concernsaddressed in thisreport, isthefailure of both the PA DEPto issue afish consumption
program that protectsthose most at risk. Congressisaware of theimportance of discovering more about the
effects of methylmercury. Congress encouraged the National Academy of Sciencesto releasetheir report,
‘“Toxicologica Effectsof Methylmercury’. Consequently, they have statewide advisoriesin place. The states
surrounding Pennsylvaniaareamongst the most stringent with their regulations. Thereare 40 statesthat have
issued fish consumption advisories. In 1999 alone, the number of individual advisoriesrose by 11410 2,045.
PennsylvaniaDEP continuesto beignorethistrend of rising concernfor low level mercury toxicity, by adopt-
ingtheleast stringent, FDA guiddine.

The PA DEP, whichtestsfishtissueat itswater quality network stations, collected dataon mercury infish.
Althoughthereare currently 172 stationsin use, only around 20 percent are tested for mercury each year.
Pennsylvaniadoesnot have aspecificlakestesting program. Intheyear 2000 only 6 lakesin Pnnsylvaniaplus
LakeErieweretested. In 1999 only 3lakesplusLake Erieweretested. in 1998 only 7 lakesplusLakeErie
weretested. Thisisaarming considering theonly fish advisory currently in placein Pennsylvaniaison Lake
Wallenpaupack. For the purpose of thisreport, 5 of the main predator fish specieswere chosenfor anaysis:
smallmouth bass, largemouth bass, brown trout, walleye, and carp. They were chosen asthey arethelarger
specieswhich have accumul ated the highest quantites of methylmercury. They are also amongst the most
popular fishfor anglers. Thereisanother disturbing € ement of PA DEP stesting siteselection. Thecurrent fish
consumption advisory isfor walleye, however, the PA DEP doesnot consider thisreason enough to position
andincreaseitstesting according to thelocation of walleye popul ations.

The chartsfor each species show the concentrationsrecorded in Pennsylvaniaduring 1998-1999, and com-
parethem to regulationsset by different agencies. The standard of 1ppm set for methylmercury infishtissueby
the U.S. FDA (and also used by the PA. DEP), isillustrated in the charts. The minimum levels used by
surrounding statesto i ssuefish consumption advisories are al so shown. Ohio hasthemost stringent standard of
0.05ppm, followed by New Jersey at 0.08ppm, whilelndianaand Minnesota use aminimum of 0.16ppm.

6 A Clear the Air Report: Casting Doubt, Mercury, Power Plantsand the Fish We Eat. Clean Air Task Force (June 2000).
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Figure 9: Mercury concentration in five fish speciesin Pennsylvania’s waters, charts al so show a com-
parison of differing state safety standards.
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Mercury Concentration in Brown Trout Tissue
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Mercury Concentrationin Carp Tissue
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Thechartsshow that if the PennsylvaniaDEPworked to astandard equd to itsneighboring states, therewould
be many morefish consumption advisoriesissued. If Pennsylvaniaworked according to Ohio’s safety stan-
dards, 22 of the 23 water bodies (or 96%) used in thisreport would be under advisory. Under New Jersey’s
standards 20 of the 23 water bodies (87%) would be under advisory. If Indianaand Minnesota s standard of
0.16 ppmwere used, 11 of the 23 water bodies (48%) would be under advisory. Thefish dataa so highlights
problemswith fishtissue contamination in Erie county. Thisis part of theregion whichissupposed to comply
with the Great L akes standards asits watersdrain into the Great L akes basin. However, the fish exhibit
dangerouslevelsof contaminants, implying that thewatersare also morethan likely highly contaminated.
Therefore, evenif Pennsylvania swater bodies do not exceed the FDA and PA DEP sunsatisfactorily high
actionleve, Erie county exceedsthe standardsit should be adhering to under the Great L akes| nitiative.

What the chartsfail to do isstate that the PA DEP use composite testing. Thismeansthat anumber of fish
(usually 5) are caught, blended together and the sampleisthen taken from thiscomposite of fish tissue. By
doing thisthepossibility of recording individua extremesof mercury contamination iseliminated. Thecompos-
itenumber isdeceptive asit doesnot show the potentia risk should someone catch and consumeanindividual
fish thatsmercury concentrationishigher than theaverage of thecompositesample. If individua fish sampling
wasconducteditislikely that the number of |akesthat should be under advisory would beeven higher thanthe
chartssuggest. Despitethefact that itstwo neighbors have the most stringent regul ations and statewide advi-
soriesfor mercury, it remainsthat Pennsylvaniahas only onefish consumption advisory. Thestateisfailingto
informitsresidents of the dangersthey face by consuming fish from Pennsylvania'slakesandrivers.
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8. Conclusions

8.1 General Conclusions

Pennsylvania hasthehighest mercury air pollution inthenation. Itsolder coal-fired power plants
emit up to 10 timesmoremercury than newer plants. Pennsylvania also hasmercury levelsin its
precipitation that are far beyond those considered acceptablein the nearby Great L akes states.
Contamination of Pennsylvania’sfish isalso high and under surrounding states standardswould
haveafish consumption advisor in place. In spiteof this, Pennsylvania hastheleast stringent advi-
sorieson mer cury deposition and contamination of all theNortheast and Midwester n states. M eth-
ylmer cury causesdamageto the neurological and nervoussystems. Thethreat isespecially serious
toinfantsand developing fetuses. Pennsylvaniaisfailingtoinformitspopulation of thesedangers.

TheU.S. FDA hasstandardsthat aretoo lenient to adequately protect the public from the effectsof consuming
mercury-contaminated fish. The suggested reference doses may be adequate to protect most of the popula-
tion, but sengitive populationsremain at risk.

TheU.S. EPA hasno monitoring regulationsfor mercury infishtissue, and consequently Pennsylvania smoni-
toring isnot sufficient to protect the public from thefull extent of the state’ smercury problem. Until the U.S.
EPA enforcesruleson monitoring, the state has chosen not to increaseits supervision of mercury emissonsand
contamination.

PA DEP smercury monitoringisinsufficient in quantity and quality to accurately warnitspublic about thethresat
it facesfrom consumption of mercury initsfish.

PA DEP continuesto usethe U.S. FDA'sstandard for fish consumption. At 1ppm, thisexceedsthereference
doseset by the U.S. EPA, far exceedsthe recommendations of the National Academy of Sciences(NAS),
and ismuch less stringent than the safety standards of surrounding states.

9.2 What Needs To Be Done

Mercury emissionsfrom coal-fired power plantsmust be morestrictly monitored and controlled, especialy in
older power plants. Thetechnology isavailableto remove mercury at ratesof up to 95%.

TheU.S. FDA must acknowledgethat their current standardsfor mercury infishtissuearetoo lenient to
protect humansand the environment from thethreat of mercury.

TheU.S. EPA must set formal regulationson mercury monitoring in precipitation, water bodies, andfishtissue.

TheU.S. EPA must enforceitsstrict Great |akes standardsin all statesor at thevery least, actively seek to
enforcether existingwater quality standards.

PA DEP must increaseits mercury monitoring and performit inamore structured and thorough manner.

PA DEP must acknowledge that the U.S. FDA safety recommendations are not stringent enough to ad-
equately protect sensitive popul ationsfrom the detrimental effectsof mercury and reviseits standardsaccord-

ingly.
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PA DEP must recognizeitsresponsibility toitsresidents and adopt similar mercury standardsto the more
protectivelevel sused by neighboring Ohio and New Jersey. At thevery least it should join those stateswho
have adopted the recommendations of the U.S. EPA, which have been deemed adequateto protect sengitive
populations.

9. Appedices

Appendix A

Acute Criteria: Acutecriteriaareintended to protect aquatic life from the adverse effects of short-term
exposuresto pollutants (e.g. al-hour average exposure period).

Chronic Criteria: Chronic criteriaareintended to protect aguatic lifefrom the adverse effectsresulting from
continuouslong-term exposure (e.g. over thelifetimeof theorganism).

Acutecriteriaare nearly dwayshigher than chronic criteria, astheal owable exposure period isshorter (i.e. the
organismscan withstand higher concentrationsover shorter periodsof time).

Appendix B

Theformulato convert nanograms/partsper trillion (ng/ppt) into micrograms/partsper million (ug/ppm) is.
Xug = xng/ 1000

or to convert ug/ppm to ng/ppt:

XNng = xug x 1000

Appendix C

Sour cesof Datafor mercury concentrations:

Precipitation: The datawas collected by the Mercury Deposition Network (MDN), which isasub-network
of the Nationa Atmospheric Deposition Program (NADP). Their aimisto develop anational database of
concentrationsof mercury in precipitation. TheM DN operate three stationsin Pennsylvania.

For moreinformation—http://www.nadp.sws.uiuc.edu/mdn/

Water Quality: Thewater Quality datawasretrieved fromthe EPA STORET system. STORET user support
can be contacted at 1-800-424-9067.

Fish Tissue: The datawasretrieved from the Pa. DEP who carry out tests at selected sites of their water
quality network stations. The dataisthen submitted to the STORET system. STORET user support can be
contacted using the number above, and the Pa. DEP can belocated at — http://www.dep.state.pa.us/
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Appendix E

Useful Websites
http://Mmww.cleanair.org
http:/Mmww.epa.gov/ost/fish
http://epa.gov/oar/mercury.htmil
http://epa.gov/toxteam
http://www.dep.state.paus
http://nadp.sws.uiuc.edu/mdn/

http://Amww.nationa academies.org
http://www.sfei.org/rmp/reports/mercury/html
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