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TESTIMONY OF DR. BRIAN D. ANDERSON AND ANGELA AYE TIN
ON BEHALF OF WATER REMEDIATION TECHNOLOGY, LLC’

My nameis AngelaAye Tin, and I amcurrentlyanenvironmentalconsultantfor
EnvironmentalPlanningSolutions,Inc., in Springfield, Illinois. I was formerly a senior
policy analystwith the Illinois EnvironmentalProtectionAgency and was employed
therefor 22 years. I workedin theBureausof Water, Land andAir pollution andheld:
both technical and managemeritpositions. Previousto this position, I waswith the
Southern Illinois University School of Medicine and was responsiblefor a Gas
Chromatography,High PressureLiquid ChromatographyandGasChromatographyMass

SpectrometryLab. We performedcontractanalysiswork for the Illinois EPA. I hold a
MastersDegree in Cell Biology from the University of Illinois Springfield, and a
Bachelor’sDegreein Physiologyfrom SouthernIllinois UniversityCarbondale.

My name is Dr. Brian D. Anderson. I am currently the Chairman of the
Departmentof Biology and PhysicalSciencesat Lincoln Land CommunityCollegein
Springfield, Illinois. I wasformerlythe DirectoroftheOffice ofResourceConservation
of the Illinois Departmentof NaturalResources,the Directorof theOffice of Scientific
Research and Analysis of the Illinois Department of Natural Resources,The
Conservation2000 Coordinator for the Illinois Department of Natural Resources,
Director of the Illinois NaturePreservesCommission,and NaturalHeritageDatabase
Coordinatorfor the KentuckyNaturePreservesCommission. I hold a Ph.D. in Biology
from the University of Louisville, a Master’s Degree in Zoology from DePauw
University,andaBachelor’sDegreein Biology from KalamazooCollege.

This testimony will comment upon the Illinois Environmental Protection
Agency’sreportthat, “Illinois EPA conducteda literature searchfor radiumimpactsto
aquaticlife andfoundnopapersorotherinformationon this subject(Mosher,2004).” It
will ‘also submitinformationthat is contraryto thetestimonyofIBPA (Agency) staffthat
“there is no datafor radium to indicatewhat the thresholdconcentrationwould be to
protectaquaticlife” and contradicts’the conclusionthat eliminationofthe generalwater

‘This testimonyis intendedto bepresentedat thehearingto beheld in this matteronOctober21. Dueto
schedulingconstraints,it maybepresentedentirelyby eitherDr AndersonorMs Tin. Theyhave
collaboratedin its preparation.

)
)
)



quality standardfor radiumis justified because“The Agency’sproposalto removethe
GeneralUse and Lake Michiganstandards,and establisha Public andFoodProcessing
Water Supply standardat thefederalMCL for radium226 and228 is protectiveof all
usesthat maybe impactedby radium(Mosher,2004).”

In the first matter, Dr. Andersonconducteda literature searchusing abstract:.
servicesavailable via the Internet to any residentof the Lincoln Land Community
CollegeDistrict (all orpartsof9 countiessurroundingand including SangamonCounty).
He searchedthe FirstSearchandEBSCOhostabstracts,searchingonly for the keyword
“radium” in the title of thejournal article. Five hundredand fifty three(553) citations.
were returnedwhich met the searchparameters.Of these,37 dealtwith thereleaseto,
transportwithin, or impactsupon,ecologicalsystems. Ofthose,12 specificallyreference:
the uptakeof radiumby non-humanorganismsin their titles. He supplementedthis
informationwith internetsearchesusing searchparametersincludingthe word“radium”
which returnedresultswhich includedfactsheetsandtoxicityprofiles from severalofthe
Agency’ssisterstateandfederalagencies.It would appeartheAgency’sliteraturesearch,
wasoverly narrowandtotally ignoredtheliteratureon’ thebiological effectsofradiation.
generallyfrom radioisotopes.Sincebiological damageis causedby the radiation,rather
than chemical activity at the molecular level, all suchinformation is relevant to an’
assessmentoftheeffectsofradiumonbiota.

Contrary to the Agency’s testimonybefore the Board, the availablescientific
informationthatwasfoundestablishesthat:

• Radium produces alpha, beta and gamma radiation like all other
radioisotopes(thereare40 radioisotopeslike radiumwhich areknownto
occurnaturally).

• There is 50 years of dataidentifying the various negativeimpacts of
radiationuponaspectrumof animalsandplants.

• It isn’t necessaryto do speciesspecific studies on whetherradiumcan
harm a particularspeciesinhabiting in Illinois. All radiation canhave
harmfuleffectsuponliving cells.

• Risk increasesdirectly with increasesin exposureto radiation,no matter
thesource.

• No increasein radiationabovebackgroundlevels is without risk, i.e.,there
is no “safe” level, only levels with minimal increasesin risk (Illinois
DepartmentofPublicHealth,2004).

• Radium is a known carcinogen(Illinois Departmentof Public Health
2004). It is bioaccumulativeand bioconcentrating(Agency for Toxic’
SubstancesandDiseaseRegistry,1990).
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• Radiumis closelyrelatedchemicallyto calcium. It moveseasilythrough
the environmentand it can becomevery concentratedin calcium-rich
tissueslike bonesandmolluskshells.

• Radium also concentratesin sedimentsand sewagesludge,potentially.’
creating “hot, spots’ in stream sediments below discharges and
contaminatingsewagetreatmentfacilities.

• In Florida(TechnicalReportto theSouthwestFloridaWaterManagement.
District, 2000) in lakes that are rechargedwith groundwatercontaining’
low levelsofradium226 (levelslessthan5 Pico Curies/liter):

The sediments(20.4 Pico Curies/gramradium226) are over 3.5
times the EPA clean up standardof 5 Pico Curies/gram over.
background.Typically, the increaseofradiumin thesedimentsis
10 timesoverbackground.

> Freshwatermusselflesh contains200 Pico Curies/gramRadium
226. A level thatwould requirethatthefleshbesentto a low level
radioactivewastesite.

> Elevatedlevelsofradiumhavebeenfoundin fish boneandflesh.

> The concentrationof radium in newly depositedsediment is
increasing dramaticallyas new sedimentsare being deposited.
(Seeattachedcharts,UniversityofFlorida, 2004)

> At Elliot Lake, Canadain a lake thathasonly 2 Pico Curies/liter
radium 226 below a Uranium Mine, elevatedRadiumhasbeen
found in cattails and in muskratsthat eat the cattails (Clulow,
1996).

Clearly it has been shown that the biological mechanismsand pathwaysof,
exposureexist to ‘allow radium to presenta risk to aquatic life if dischargedat
concentratedlevels into the environment. It is particularly problematic when bio-
accumulationof radiumin musselsoccurs. The Illinois musselfaunais alreadyunder
severepressurewith 27 speciesof musselslisted asendangeredorthreatenedspeciesin
the state (EndangeredSpeciesProtection Board, 1999). The Illinois Departmentof
NaturalResourcespossessessitespecificinformationfor all knownoccurrencesof listed
speciesand the EPA hasa statutoryobligationunder the Illinois EndangeredSpecies
ProtectionAct to consultwith IDNR on potential impacts to listed speciesassociated
with any proposedaction. Further, predation on musselsby fish, waterfowl, otters,
raccoons,and muskratsis well documented.Some specieslike raccoon,common,red
horse, and many speciesof diving ducks (including commerciallyvaluable, hunted
specieslike the ring-neckedduck, or “bluebill”) selectivelyfeed on musselsand could
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bothbe in directdangerofreceivingconcentratedexposuresandsubsequently,servingas
pathwaysto otherpredatorsandscavengers,like baldeaglesor otherraptors.

On anotherfront, thelandapplicationofwastetreatmentsludgethat exhibitshigh
concentrationsof radium opens up the possibility of many terrestrial pathwaysfor
exposure,including bio-accumulationin indigenousvegetationor in plantedcrops,or,
uptakeby birds, snakes,turtles,or shrewswheneatearthworms.

With regardto the levels of radiumthat would posea threat to aquatic life,
considerablescientific considerationhas also been given this question. The U.S.
Departmentof Energy (DOE) Biota Dose Advisory Committee has developed a
standardizedmethodologythat calculatesthat Radium levelsover 3.75 Pico Curies/liter
in water of combinedradium 226 and radium 228 is above the thresholdto protect
aquaticandriparianwildlife populations(Biota DoseAdvisory Committee,2000). DOE
Standard1153-2002,“A GradedApproachfor EvaluatingRadiation Dosesto Aquatic
and TerrestrialBiota,” wasspecificallydevelopedto identif~’thresholdlevelsofspecific
radioisotopesbelowwhich impactsto biotahavenotbeenobserved.

In conclusion,contraryto earlierEPA testimony,this scientificliterature,clearly
documentstherisk that radiumpresentsto aquaticbiota. We, therefore,recommendthat
the current general standardfor radium 226 of 1 Pico,Curie/liter remain in place’
(recognizingthereis a concomitantcontributionofradiationfrom radium228),until such.
time that the Agency familiarizes themselveswith the environmentalrisks posedby
radiumandDOE Standard1153-2002andformulatesamoredefensibleproposal. In my
opinion, if thereis affordabletechnologyavailablethat avoids the needto reintroduce
radiumto theenvironment,it shouldbe employed.

Thankyou for your attention, I will be glad to answerany questionsyou may

have.
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