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BEFORE TIlE POLLLT ION! CONTROL BOARD
OF TILE STATE OF ILLINOIS

IN THE MATTER OF: )
)

REVISIONS TO RADIUM WATER
QUALITY STANDARDS: PROPOSEI) ) R04-21
NEW 35 ILL. ADMIN. CODE 302.307 ) Rulemaking- Water
AND AMENDMENTS TO 35 ILL. ADMIN. )
CODE 302.207AND 302.525

COMMENTS SUBMITTED ON BEHALF OF WATER REMEDIATION

TECHNOLOGY LLC AT THE CLOSE OF THE SECOND FIRST NOTICE COMMENT

WaterRcmediationTechnologyLLC (“WRT”), by its undersigiiedattorneys,submits its

commentson the Second First Notice, issued by the Illinois Pollution Control Board (the

“Board”) on April 7, 2005. WRT applauds the Board for attempting to come tip with a

reasonableand reasonedproposal. Clearly, the Illinois EnvironmentalProtectionAgency (the

“Agency” or the “IEPA”) hadnot given the Boarda viableproposal. In thesecomments,WRT

urgesthe Boardto: (1) removesubparagraph(d) from the proposedrevisionto 35 ILL. ADMIN.

CODE § 302.207;and(2) takefurther actionto addressthe improperdisposalof radiumresiduals

by sludgeapplicationto eropland. In supporthereof,WRT submitsthe following comments.

I. THE BOARD’S PROPOSAL TO ADOPT A 3.75 pCi/L WATER QUALITY
STANDARD IS CONSISTENT WITH THE RECORD,BUT THE BALANCE OF
THE PROPOSAL IS CONTRARY TO TIlE RECORD AS WELL AS TO
FEDERAL AND STATE LAW
A. TheBoard’s Proposalto Adopt a 3.75 pCiIL Water Quality Standard

is Consistentwith the Record. No Further Exception is Needed

In its April 7, 2005 Order (the “Order”), the Boardmadeseveral findings with which

WRT concurs,andwhich aresupportedby the record:

• There is a needto maintaina generalwater quality standardprotectiveof
bothhumanhealthandriparianmammals. (P. 1 at¶ 2.)
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• Compliancealso mustbe reasonablefor NorthernIllinois Publicly O\\’ned
TreatmentWorks (“POTWs”) ocatcd in areaswherenaturally occurring
radium is prevalentin sourcewater. (P. 1 at ¶ 2.)

• The studiespresentedin the recorddemonstratethat radiumcan adversely
impactaquaticbiota in additionto humans. (P. 12 at1~2.)

• Becauseradium is bioconcentratingand hioaccumulatingand persists in
the environmentfor so long (Radium226 hasa half life of 1600 years),
conservativeasswnptionsare appropriatelo protecthumanhealthand the
environmentatthis time. (P. 12 at ~l2.)

• It is appropriateto promulgatea water quality standardprotectiveof the
environment,including riparian mammals,as well as humanhealth. (P.
16 atlJ 4.)

• The Departmentof EnergyBiota Dose AssessmentCommitteetechnical
standardprovidessufficient scientific hasisand support for establishinga
generalwaterquality standardfor radium. (P. 16 at ¶ 5.)

• The cost to human health and the environment from discharging
concentrationsof radiumaboveprotectivelevels in the watersof our State
is evengreaterthananycostsof compliance. (P. 22 at ¶ 2.)

• The record indicates that radium negatively impacts aquatic life and
riparianmammalsin additionto humans.(P. 24 at¶ 3.)

• The Agency’sproposalfails to protectthe mostsensitiveuseof the State’s
waterand,accordingly,the generalwaterquality standardfor Radium226
and 228 musthe retainedto afford protectionto the mostsensitiveuse, the
protectionof riparianmammals. (P. 24 at¶ 3.)

• TheDOE technicalstandardprovidesthe necessaryguidanceto establisha
waterquality standardfor Radium226 and 228 applicableto generaluse
watersandLakeMichigan’s basin. (P. 24 at¶ 4.)

• The Board’s generalusestandardwill be protectiveof humanhealthand
the environmentincluding aquaticlife and riparian mammals,and assure
that high levels of radium cannotbe dischargedinto Illinois waterways.
(P.25at~1.)

At the time the Boardwent to its SecondFirst Notice in April, the impressiongiven the

Board by the Agency andby the municipalitieswas that ~y~y municipality treating its well
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water supply neededregulatory relief from the I pCiTh cxisring water quality standardfor

Radium226. But therereally wasno dataon existing waterquality conditions. SeeComments

Submittedon Behalfof WRT atpp. 5-6 andn.1 (hereinafterreferredto as “WRT Comment”).

The City of Joliet andothermunicipal agenciesapparentlyheardthis complaint,andhave

endeavoredto provideinformationregardingexistingwater quality conditions. WRT applauds

their effortsandhavereviewedtheir samplingdata. Indeed,WRT hasincorporatedthat datainto

this public commentas Attachment1.

However, thosedata do not support the relaxationthat hasbeenrequestedhereby Joliet

and other POTWs,nor that now is proposedby the Board. The highestlevel detectedfrom six

differentpointsin the Des PlainesRiver, Hickory Creek, andin the DuPageRiverwas 1.1 pCi/T.

for Radium226. Ihat was in an “upstreamsampling”point in theDes PlainesRiverat Jefferson

Street. Therewereseveral samplesbelowdetectionlimits. But, evenif the combinedtotal for

Radium226 and228 was at the detectionlimits, thehighestcombinedRadiumlevel foundstill is

lessthan2 pCi/L. This is hardly acompellingcasefor any regulatoryrelief for dischargersinto

thewatersof the State!

Nevertheless,WRT does support the use, by the Board, of the bestinformation in the

record. Recall,however,that the 3,75 pCi/L is not conservativenor doesit considerall potential

impacts. It specificallydoesnot include anysedimentcomponent,nor doesit includethe effect

on endangeredspecies. The record here makes manifest that sedimentconcentrationscan
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becomesi~niflcant,andthat thebuildup in particularspeciesmayexceedthe DOE recommended

safetylevel. Therefore,the 3.75 pCi/L valueshouldnot be viewedas conservative.’

The Boardhasexpressedconcernthat many communitieswould not be able to meet a

water quality standardof 3.75 pCi/L. But the record showsjust the opposite. It appearsthat

most communitiescan meet the 3.75 pCi/L proposedstandard. And that is evenbefore one

applies the averagingfactorsallowed for grab and compositesampling,or before mixing in the

receiving stream. See35 ILL. ADMIN. CODE § 304.104.

Table 1 - Radium Communit)’ SampleSummary for Northern Illinois

.

Community Date

WWTP 2/04 to 5/05

.

rreatment
Influent

. .CombinedRadium
226 and228

59**

Effluent
.Combined

,Radium226 ,ind
228

~~rc 4.2**

WWTP 2/04 to 5/05

ii~

75**

--

2.8**

4/15/05 1.9 +/-0.9

A 7/00 to 2/al
~1tl~~ 6.2 2.9

~Jbotnoteddata 2/03 to 9/03
average]

~n~4r$

11.7 6.2

1/04 to 6/04 8.7 5.2

5.9B 4/28/OS 5.9 +/-0.8

Sanitary Dist. 5/10/05-
5/11/05

~s 13 ±/-1.8 1.7 i-/-O.8

Main 5/11/05 -- 1.0 +/-0.5

North 5/11/05 lY~ -- <0.6

4/15/05 — 1.2 +7-0.6

All data,exceptAverages,reproducedasreportedby City of Joliet [Attachment1].

CommentsSubmittedon Behalfof WaterRernediationTechnologyLLC at 13-14,Dcc. 8, 2004; Comments
Submitted by TheodoreAdams, Brian Anderson, and Charles Williams at 2-3, Dec. 8, 2004; Post-Hearing
Commentsof theSierraClub andthe EnvironmentalLaw andPolicy Centerat 8, Dec.8,2004.
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* * Averagcsfor Joliet and‘Conunnnitv A’’ plantstaken tiom Attachment I, \villiout calculating ‘range” included

for reporteddata. For the Jolietplants,sincethe upperrangereportedis less than rhc averageof the datareported,
andbecauseJolietdid not reporthow manysamples“crc takento producethe 2005 values,it is likely that a tnie
siatisticalaveragemaybe lessthan the meanof the 3 reportedvaluespresentedherefor Joliet’s plants. At this level
of analysis, without knowing streamflows, more precisecalculationswould not changethis analysis. WRT has
averagedeffluent samplesoverroughlyanannualperiodof time to suggestthe eflèetof a longerterm average.

Table 1 is takenfrom the dataprovidedby the City of Joliet (Attachment 1). Looking at

Table I, oneseesthatoverhalf of thePOTWsappearto haveaverageeffluent valueswithin the

proposed3.75 pCi/L, without applying any mixing zone or consideringthe downstreamdata.

Interestingly,each of thesecommunitieswith effluent below 3.75 pCi/L alreadyhas installed

treatmentto meettheradiumdrinking waterstandard.Further, it appearsthat the JolietEastSide

TreatmentPlantandCommunityA2 dischargeinto the Des PlainesRiver or the ChicagoSanitary

and Ship Canal, and that data shows no water quality standardexceedance. Thus, only

CommunityB hasa dischargethat might not meet the proposedwater quality standardafter

mixing.

CommunityB presentssomewhatof an anomalysincethe effluentappearsto be thesame

concentrationas the influent (5.9 pCi/L), and thereis only one data point. Onewould expect

someremoval of radium across a treatmentworks (the record previouslyshowedremoval of

20% to 80% of radium acrossa POTW plant, and the other treatmentplants in Table 1 also

reflect someremoval from influent to effluent). Even removal of less than50% acrossthis

treatmentplant would allow CommunityB to meet the proposedwaterquality standard,at the

point of discharge-- evenif it weredischarginginto a zero-flowstream. Or, if CommunityB

dischargedinto a streamwith low flow equalto that of the plant, an upstreamconcentrationof

2 Given the intensity of samplingpresentedby Conimunity A, the only other participantwith a record of such

intense sampling is the MetropolitanWaterReclamationDistrict of GreaterChicago for its Lemont facility. We
believethatplant dischargesinto the SanitaryandShip Canal,whichis a secondarycontactwaterandnot subjectto
the existing I pCi/L standard.
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1 pCi/I. (the highest sampleresult in the ,loliet data) would allow fbr complianceafter mixing.

Thus, in light of the actual water quality data collected, there is no apparentneed for any

relaxationbeyondthe proposedstandardof 3.75 pCi/L.

WRT recognizesthat theremay be unique site-specificconditionsin CommunityB (or

evenCommunityA) thatmight makeit difficult to meeta waterquality standardof 3.75 pCi/L.

However, site-specificissuesof that sort are not apparentfrom the record. Moreover,unique

site-specific issuesare why the Board provides for adjtisted standardsand site-specific rule

changes. It is certainlyno basis for settingstatewidepolicy for a carcinogen.

B. Even if the Data Indicated a Need for 1-ligher DischargeLevels,
Federal and State Law Precludes the “One Mile Exemption”
ApproachSuggestedby theBoard

ProposedSection 302.207(d)evisceratesthe water quality protectionsintended by the

3.75 pCi/L standard,as well as all of thevery specific ruleson mixing zonesandrelatedissues.3

In these low-flow streams,terrestrial animals are even snore likely to be exposedthan in the

larger river settings. This proposalis contrary to the EnvironmentalProtectionAct, the Clear

WaterAct, and otherrequirements.

WRT agrees with the U.S. EPA’s concernthat the 30 pCi/L “one-mile exemption”

providesno level of protectionconsistentwith thedesignateduse:

Theredoesnot appearto he anytechnicalor scientificjustification
for creatingacategoricalexemptionfrom a waterquality standard
intendedto protectaquaticlife andwild life for a mile downstream
of the water discharge. In addition, it is not clear how the
proposed30 pCi/L standardwould be implementedto protect
possibledownstreampublic watersupplyintakes.

See 35 ILL. ADMIN. CODE § 302.102 (Allowed Mixing, Mixing Zones and ZIDs) and § 302.105 (Anti-
degradation). If dischargesof a carcinogensuchas radium can he excusedfrom rules for mixing basedon cost,
what aboutotherchemicals,naturallyoccuningor not?
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See June 10. 2005 letter to Amy Antorsioli from Linda Holtz, Chief Water Quality Branch.

(Attachment2.) Basedon our review of federaland statelaw, the U.S. EPA’s point shouldbe

acceptedby the Board.

The Boarddeterminedthat riparian animalsliving in or nearthe water are the group of

organismswith themostsensitiveusc, and furtherconcludedthat a combinedconcentrationlimit

of 3.75 pCi/L providesthe appropriatelevel of protection. Qpinion and Order of Ill. Pollution

Control Bd., at 25, Dkt. No. R-041 (Apr. 7, 2005). However, while no evidenceor testimony

[otherthan as to the savingsof the WRT technologyintroducedin Exhibit 3 to the Testimonyof

CharlesWilliams] was presentedregarding the relative costs for radium removal, the Board

assertedthat “POTWs in communitiesusing high radium groundwateras the raw water source

must receiveregulatoryrelief” Id. at 19. To providethis relief, the Boardproposeda separate

limit of 30 pCi/L combinedRadium226 and228 applicableto streamsegmentswithin onemile

of an outfall from POTWsacceptinghigh radium wastexvater. jj This one-mile categorical

exemptionis not a “mixing zone”subjectto the requirementsof 35 ILL. ADMII* CODE § 302,102,

but rathera separategeneralusestandard.4Id. at 25. The Board ultimately concludedthat the

one-mileexemptionto the generalusestandardof 3.75 pCi/L combinedradium is appropriate,as

it allows “POTWs to continueoperationswithout incurring significant costs,while at the same

time protectinghumanhealthandthe environment.” Id. at 25.

Noticeably absent from the Order, however, is any evidenceto support the Board’s

assertionthat the separatelimit of 30 pCi/L combinedradiumwill protecthumanhealthand the

environment. Nor doesthe Ordercontainanytechnologicalor scientificjustification for creating

a different one-mile exception from generaluse water quality standardsdesignedto protect

See35 ILL. ADMrN. CODE § 302.102,whichlimits theportion volumeandareain which “mixing” is permitted.
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riparian animals. Moreover, the Order does not discusshow the 30 pCi/L combinedradium

standardwill be implemented,nordoesthe Order explainhow onemile, as opposedto anyother

distance,providesthe dilution necessaryto allow POTWs to meet the 3.75 pCi/L general use

standard. In fact, there is no such information in the record. And even if there were,

considerationsof cost cannot be used to create a separategeneraluse water quality standard

unlessthe Boardchangesthe designateduseof all thosestreamsonemile belowa PO’flV!

The CleanWaterAct (“CWA”) requirescriteria designedto protectdesignatedusesbe

“based on sound scientific rationale.” 40 C.F.R. § 131.Il(a)(1); see also People of Ill. v.

Pollution Control Bd., 103 111. 2d 441, 450-52, 469 N.E.2d 1102, 1107-08 (1984). For water

with multiple-usedesignations,the criteria must support the most sensitiveuse. 40 C.F.R.

§ 131.11(a);~ ~ NaturalResourcesDef. Council, Inc. v. U.S. Envtl. Prot. Agency,16 F.3d

1395, 1405 (4°’Cir. 1993). Economicfactors,suchas the costof compliance,arenot considered

by the U.S. EPA in determiningwhethera state’sproposedcriterion is protectiveof designated

uses. SeeMiss. Comm’n on NaturalResourcesv. Costle, 625 F.2d 1269, 1277 (5511 Cir. 1980).

Rather, the U.S. EPA’s review is focused on whetherthe proposedcriterion is “scientifically

defensibleand protectiveof the designateduses.” Natural ResourcesDef. Council, 16 F.3d at

1401.

In Peopleof Ill. v. Pollution Control Bd., the Illinois SupremeCourt consideredwhether

the Board’s decisionto repealwater quality standardsgoverning maximum levels of fecal-

coliform in recreationalwaters and to amendthe bacterialeffluent standardto apply only to

dischargeswithin 20 miles of public beachescontravenedstateand federal law. 103 Ill. 2d at

Giventhedataonly nowprovidedby Joliet(that it hadsampledits effluent in 2004 andfoundthe levelsto be less
than 6.2 pCi/L), we wonder why Joliet soughtan effluent level of 60 pCi/L, nearly ten times higher in its prior
Comments!
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443-44, 447-48,469 N.E.2d at 1104-06. In supportof the revisedstandards,the Board argued

the bacterial criterion did not serveas an appropriatemeasureof water quality and a 20-mile

effluent limitation adequatelyprotectedrecreationaluses. 103111.2d at 446,469 N.E.2dat 1106-

07. In addition, the Boardassertedthe 20-mile buffer zonewasappropriate,basedon testimony

from theIEPA that “more thaii 90% of the State’swastewatertreatmentplants compliedwith the

effluent standard,but the in-streamfecal-coliformmeasurementsexceededthe maximumabout

50% of the time dueto sourcessuch as agriculturalnm-off” 103 Ill. 2d at 451, 459 N,E.2d at

1108.

In striking the Board’s revisions, the Court found that the Board actedarbitrarily and

capriciously, as the revisions were not supportedby evidence in the record or basedon any

scientific rationale. 103 Ill. 2d at 450-52, 469 N.E.2d at 1107-08. Specifically, the record

demonstratedthe primarymotivation behindthe revisedwaterqualitystandardswas to relieve a

regulatory burden by minimizing the expensivedischargechlorination processused to treat

sewageandwastewater. 103 III. 2d at 445-46,469 N.E.2d at 1105. Moreover, consideringthe

appropriatenessof the 20-mile buffer zone, the Court concludedthat persistentviolation of the

existingstandardwas“scarcelya reasonto relaxa rule which precludeslicenseddischargesfrom

furthercontributingto [the] problem.” 103 Ill. 2d at 451,469N,E.2dat 1108.

Similarly, in Costle, the Court affirmed the U.S. EPA’s rejection of Mississippi’s

proposedgeneralusestandardfor dissolvedoxygen,determiningthat the U.S. EPA’s decisionto

require the state to adopt nationally recommendedcriteria was based on sound scientific

rationale. 625 F.2d at 1277-78. There, the state commission argued that Mississippi’s

topography and climate “result[ed] in naturally low DO concentrations”and the U.S. EPA

“improperly failed to considereconomicfactors in evaluatingthe [State’sl DO criteria.” Id. at

9
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1274. Ilic Court explainedthat, while statesmayconsidereconomicfactorsin designatinguses,

“those factors are irrelevant to the scientific and technical factorsto be consideredin setting

criteria to meet thoseuses.” IcL at 1277.

Here, the Board’s proposedstandardof 30 pCi/L combinedRadium 226 and 228 for

areaswithin one mile of an outfall from POTWs receiving wastewaterwith high radium

concentrationis not “basedon sound scientific rationale,” as requiredby the CWA. 40 C.F.R.

§ 131.1l(a)( I). First, like the revised water quality standardsgoverning maximum levels of

bacteriain recreationalwatersand the proposed20-mile buffer zonerejectedin Peopleof Ill. v.

PollLition Control Bd., the 30 pCi/L combinedradium standardwas createdfor the solepurpose

of relieving a regulatoryburden and is not supportedby the record or basedon anyscientific

rationale. 103 Ill. 2d at 450-52,469 N.E.2dat 1107-08. Absentfrom the Order is anyevidence

or explanationthat the 30 pCi/L combinedradium limit within a one-milemixing zoneprovides

the level of protectionnecessaryto protectdesignateduses,much lessthe most sensitiveusc. In

fact, the only justification offered is a one-line unsupportedstatement: “the Board presently

believesthat a I-mile segmentof the streamshouldprovide an adequatemixing zonefor POTW

dischargesto comply with the proposedgeneraluse standardof 3.75 pCi/L[.]” Opinion and

Orderof Ill. Pollution Control Bd., Dkt. No. R-041,p. 25 (Apr. 7,2005). Without g~yadditional

justification, the 30 pCi/L one-mile limit cannotbereconciledwith the 3.75 pCi/L value.

Second,the existenceof a naturally occurringradium belt in Northern Illinois is not a

relevantconsiderationin settingcriteria to protectdesignateduses. SeeCostle,625 F.2dat 1274.

In Costle,the Court affirmedthe U.S. EPA’s disapprovalof waterquality standardsdesignedto

accommodatelow levels of dissolvedoxygennaturallyoccurring in Mississippi waterways. j4~

at 1278. Specifically, the Court held that economic factors, such as complianceissues, are

10
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“irrelevant to the scientific and technicalfactorsto he consideredin setting criteria” to protect

designateduses. Id. at 1277. Thus, while the Board may have properly consideredthe

economicsof a community in designatingwater uses,it cannotconsiderthis factor in setting

criteria protectiveof thoseuses.a
Moreover,while statesarenot requiredto developa singlecriterion protectiveof humans

and the environment,any criterion establishedmustbe protectiveof the water’s most sensitive

designateduse. 40 C.F.R. § 131.11(a); see also Natural ResourcesDel Council, 16 F.3d at

1405. The record containsno evidencethat the 30 pCi/L limit providesprotection for either

purpose;indeed,the Boardfound thatthe 3.75 pCi/L standardwasnecessaryandappropriate.

Finally, the recordshowsthereis no needfor this exemptionzoneat all. Thereis no

clearevidencedemonstratingthat~y communitiescannotcomply with the3.75 pCi/L standard

aftermixing. Further,thereis no evidencethat treatmenttechnologyto meetthe existing, or the

proposed,combinedradium waterquality standardis not affordable. Nor is thereanyevidence

demonstratingthat applyinga one-mileexemptionwill makea differenceandallow compliance.

The Jolietdataentitled “Well SampleResultsfor Wells Pumpedto StormSewerswith

No Dilution in theFirst Mile Downstream”is unclearas to its relevance.The datashowsthat

evenafter aone-mileexemptionzone,waterquality would not meetthe 3.75 pCi/L standard.

But thewater sampledis obviouslynot treateddrinking wateror a POTW discharge.All potable

waterwill betreatedin the future andanydirectpumpingwill not be atelevatedlevels.

Therefore,this informationappearsto indicatethat theexemptionzoneconceptwill not allow

for compliancefor disehargersinto zero-flowor low-flow streams.

Accordingly,the Boardshoulddeletetheproposedstandardbecauseit is not supported

by the record,not scientificallydefensible,andnot protectiveof themostsensitivedesignated
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use,i.e. riparian animals. The one—mileexeniptioii zoneis contraryto federaland stale law, and

unsupportedby the record. WRT urgesthe Boardto deleteproposedsubparagraph(d) from the

proposedSection302.207.

II. THE AGENCY FAILED TO ADDRESS TIlE RESIDUAL SOLIDS OR SLUDGE;
THE iSSUE MUST BE ADDRESSED IN TIllS PROCEEDING

In its original comments,WRT urgedthe Board to proceedcarefully andauthorizerelief

only for thosecommunitieswho neededit. WRT continuesto recommendthat policy to the

Board. But, while WRT supportsthe Board’schoiceof the 3.75 pCi/L standard,thereremainsa

critical issue that \VRT urges the Board to addresshy opening an inquiry docket, or presenta

warningconunenton the amendedrule.

A. The U.S. EPA’s Policy is to Require Disposal of RadioactiveSolid
Residuesinto Landfills

Sincethe August 2004 hearing, the Agencyhasassertedthat “the sludgeissue” is not a

part of this proceeding.But that issueactuallyis ~ major issuein this proceeding. It hasbeen

obvious sincethe October2004 hearingthat how the residualradionuclidesare managedis part

and parcel of this proceedingbecauseit affects the decisionmadefor communitiesto install

technologyto meetthe drinking waterstandard.

If theBoardhasanydoubts,considerthe following sequence:

On September21, 2004,then Director Cipriano wrote a letter to the U.S.
EPA’s Acting AssistantAdministratorfor the Office of Water. The letter
statedthat about 100 community water suppliers in Illinois “are in the
processof complying with the RadionuclidesRegulations . . . and are
relying on Illinois EPA’s advice and guidanceon the proper residual
disposalpracticethat canbe employed. Thesesystemsare in the process
of making decisionson alternatives for compliancethat involve the
commitment of millions of dollars and obligate the communitiesto a
numberof yearsof financial burden

12
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SeeAtlachment3 hereto.p. 2. Severalmonthslater, the U.S. EPA replied:

[U.S.] EPA appreciatesthe difficult decisionsthat drinking water
systemsmust make to comply with drinking water standardsfor
radionuclides . . . [U.S.] EPA recognizesthat systemswill he
seekingcost-effectivesolutions for thesemanagementissues,but
hasconsistentlyexpressedconcernabout the potentialcreationof
new contaminatedsites that would somedayrequire remediation
and/orthe useof institutionalor engineeringcontrols.

SeeAttachment4 hereto,p. 1 (emphasisadded;quotationsomitted). The U.S. EPA is advising

Illinois that land applying sludge with solid residuals from radionuclidetreatment is a risky

choice,andonenot approvedby the U.S. EPA.

The sameview is containedin the U.S. EPA’s recentlyreleasedmanual,“A Regulators’

Guide to the Managementof Radionuelide Residuals from Drinking Water Treatment

~1’echnologies” (the “Guide”). The Guide is available at

epa.gov/safewater/reads/pdfs/regulatorsguide final.pdf. At page 14, in language nearly

identicalto theMarch4 letter, theU.S. EPA states:

U.S. EPA is aware that sonic statesallow land spreadingor soil
mixing as an alternativeto landfill disposal for water treatment
residuals. Onecentralconcernwith land spreadingis the potential
for build-up or movementof radionuelidesto createcontaminated
sitesthat would require remediationand/oruseof institutionaland
engineeringcontrols.

(Emphasissupplied.) And if therewere anydoubt that the U.S. EPA disapprovesradionuelide

residualsfrom water treatmentbeing appliedto crop land,thenconsiderthe Guide’s “Decision

Tree 1: Solids ResidualsDisposal.” SeeAttachment5 hereto,p. 17 of the Guide. All of the

solidsdisposaloptionsin DecisionTree 1 areto somesort of a landfill: a Low Level Radioactive

Waste(“LLRW”) landfill, ahazardouswaste,RCRA SubtitleC landfill, or an authorized“mixed

waste”landfill.

This issue shouldnot be ignoredby the Board. It is a critical issuenot only for human

healthand the enviroimient,but alsoof fiscal prudencefor Illinois communitiesin evaluatingall
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the eeononueand technological risks in deciding how to comply. While it would have been

better if the U.S. EPA had issuedtheseguidelinessooner, the U.S. EPA clearly is proceeding

toward regulatory action. Water treatment plants built on the assumption that radioactive

residualsmay be disposedof in anymaimer now allowed maybe faced in the firture with an

expensiveretrofit -- or expensivelandfill disposalcosts.

B. RecentInformation Underscoresthe Public healthThreatof Discrete
RadioactiveParticles

The effect of the action of the IEPA and the Illinois EmergencyManagementAgency

(the “IEMA”) to date is to leave unregulateddiscrete radioactiveparticleswhen handledby

municipal treatmentworkers. Thesetreatmentworkers are not beingprotectedcurrently by the

IEMA, and it appearsthat the 1EPA is not desirousof becominginvolvedin thesematerials. As

the Boardknows, WRT did suhmnit its technologyto licensingby the IEMA. (Exhibit 17.) No

othertechnologyhasdoneso. And the IEMA is not taking actionto regulatemunicipal sources

evenif theyproducehigh-levelradioactivematerials.

I’wo recentreportsunderscorethe importanceof the Boardprotectingpublic healthand

the environmentby addressingwhat happensto the radioactivematerialsoncetheyareremoved

from the well supply. Attachment6 is a statementissuedby the Health PhysicsSocietyandthe

Organizationof AgreementStates, Theseentities are intimately involved in protectinghuman

healthandthe environmentwith respectto radioactivematerials. Considertheir assertions:

• Discrete sourcesof technical enhancednatural occurring radioactive
material (“TENORM”) and acceleratedproducedradioactive material
shouldbe uniformly regulatedthroughoutthe UnitedStates. TENORM is
definedas “naturally occurringradioactivematerialthat hasbeenremoved
from the natural environmentand has concentratedlevels greaterthan
found in the naturalenvironmentdue to humanactivities (indoor Radon,
becauseit is not technologicallyenhanced,shouldbe specifically exempt
from this provision for discretesources).”
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• . . . the term ‘discrete’ . . . should include both an activity limit and a
concentrationlimit on any such source,such as the radiological hazards
are controlled in a mannerconsistentwith other sourcesof radioactive
materialposingthe sameradiologicalhazard.

• Disposal . . . should be allowed at facilities licensed by the NRC, . . . in
such a manner that (a) does not change the definition of low level
radioactive waste and the Low-Level Radioactive Waste Policy
Amendments Act of 1985; and (h) does not adversely effect the
implementationof congressionallyapprovedCompacts...thus preventing
suchsourcesfrom becoming“orphan” from disposal.

(SeeAttachment6 hereto,p. 2.)

The mostrecentreview of the toxicology associatedwith radioactiveparticlesconfirms

the needfor continuedvigilance. The NationalAcademyof Sciencesjust publishedits updated

review of healthrisks from exposureto low levels of ionizing radiation. (Sge Attachment7.)

This report continues to support the stringencyof the U.S. EPA’s rules for exposure,which

requiredisclosureto affectedmembersof the public (and non-nuclearplant workers)of exposure

to elevatedlevels of radiation. This disclosurerequirement-- to workers and membersof the

public alike -- is an importantsafetyprecaution. It is one of the requirementsthat comes with

beinglicensedby the IEMA. It is a requirementthat WRT undertakesby beinglicensedby the

TEMA, but thosesamerisksexist for all thosecommunitiesthat are “treating” well waterto meet

the federaldrinking waterstandardfor radionuclides.

The U.S. EPA also is warning that treatmentplants with elevatedradionuclidelevels

shouldtakesafetyprecautionssoas to not endangertheir workers:

• Systemsneedto determinewhethera radiation problem exists and, if it
doestake appropriatesafetyprecautionsto preventor limit watersystem
staffmembers’exposureto radiation. For example,if a systemtestedits
treatedwater2 yearsago and found levels of 3pCi/L for radium-226and
228,a radiationsurveyof the facility wouldbe prudent.
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• if radionttclidcs or radiation have been found in drinking water or at a
system,having operatorswho arc trained in treatingfor radionuclides,and
handling, disposing of, and transporting TENORM waste, is highly
recommended.

• Shower after exposureto potentially radioactive materialsand launder
work clothing at the systemif possible. If launderingequipmentis not
available, workers should deep and wash work clothing separatelyand
avoid wearingcontaminatedclothing into the home. Work bootsor shoes
should be wiped and cleanedafter potential contamination. They should
stay at tile systemor riot be worn into thehome.

See Guideat pp. 22, 24, 25 (Attachment2). Sinceradium cannotbe smelled,tastedor

felt, workerswill not know that they are being exposedto acarcinogen,unlessnotified.

The U.S. EPA hasdocumentedits concernsrelatingto radionuclideexposurefor POTW

workers:

[U.S.] EPA is concernedaboutTENORM for threereasons. First,
TENORM has the potential to cause elevated exposure to
radiation. Second, people may not be aware of TENORM
materialsand needinformation about them. Third, industriesthat

generatethese materials may need additional guidanceto help
manageand disposeof TENORM in waysthat protectpeopleand
the environmentandare economicallysound.

(Attachment9.) The U.S. EPA haslisted someten categoriesof activities whereTENORM is

known to occur.6 Of all theselisted, filters at water treatmentplants have the highestradiation

loading -- 40,000pCi/g ~ average! SeeAttachment10; TENORM Source,SummaryTable, at

www.epa.gov/radiationltcnormlsourcetable.htm.7

6 Theother wasteswithTENORM of concerntoEPA are GeothermalEnergyWasteScales,Petroleum,Aluminum,

Coal and Coal Ash, Copper Waste Rock, PhosphateOres and Phosphogypsum,Rare Earths, Titanium Ores,
UraniumandZircon. (SeeAttachment10.)

Thehigh levelsof Radium226 and228 on watertreatmentsludge is 11,686pCilg. Sucha level is severaltimes
higherthan the level of radiationin the Uranium tailings that, after being usedas backfill at Reed-KepiarPark in
West Chicago,had to be removedand disposedof (SeeAttachments11 and 12.) Thesedatademonstratethat in
tight of the persistenceandextendedhalf-life ofradium residuals,repeatedspreadingof sludgewith elevatedradium
residualson land could lead to a CERCLA cleanup.
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These statementsby the U.S. EPA support and are consistent with the exhibits and

testimonyprovidedto the Boardby WRT.8 Clearly, the discreteradioactiveparticlesthat canbe

producedby treating of radium-contaminatedwell water are capableof producing the same

radioactive activity as thosematerials now regulatedby the Nuclear Regulatory Commission

(“NRC”) and AgreementStates. By repealing the I pCi/L limit for Radium 226, the Board

should not open the door for the disposalinto waterwaysof sludge that was previously illegal

and regulated. WRT urges the Board to insert a warning comment into its rules with

Section302.207by calling attentionto the Guide. In the alternative, the Board could initiate

inquiry hearingson the adequacyof existingregulationprogramsfor radionuclides.9The IRPA

promiseda year ago to havesludge rules proposedto the Board: the unique issuesinvolving

radionuclidetreatmentwould appearwell-suitedto aseparateconsideration.We submitthat the

Illinois communitieswould benefit from sucha procedure.

The presentregulatoryapproach,by the IEMA and the IEPA, ignoresthe issue. It allows

POTW managementto decidewhetherto exposeits workersto elevatedradium levels -- without

disclosureto them.’°It allows thePOTW managementto decidethat TENORM particleswill be

The EPArecommendsagainstland applicationof any sludgecontainingelevatedradium levels. (Tr. August 24,

2004p. 24 lines 7-8; seealso HearingExhibit 4 Tab I.) TheEPA is investigatingthe issuesassociatedwith elevated
levels of radium in filtrate and backwashfrom treatmentof groundwaterfor drinking water consumption. (Tr.
August25, 2004 p. 24 lines 8-10; seealso Hearing Exhibit 4 Tab 1.) ihe guidance from the EPA supportsa
prohibitionon thedischargeof filtrateand backwashwith elevatedlevels of radium from adrinking watertreatment
?lant. (Tr. August25, 2004p. 24 lines 11-12;see~ HearingExhibit 4 TabI.)

Further, pursuantto Section 651 of the EnergyPolicy Act of 2005, discretesourcesof Radium226 anddiscrete
sourcesof naturally occurring radioactivematerial will now be regulatedby the NRC, andhenceof Agreement
Statessuchas Illinois. The forthcomingrulesmay havea direct impact on certaintreatmentsystemsfor potable
waterin northeasternIllinois.
~° An unintendedconsequenceof sewerdisposal is that, in the absenceof testing, monitoring and notice, sewer
workersare notmadeawareof their exposureto radiationor trainedor equippedto handleit. (Tr. August25, 2004
p. 22 lines 18-21; seealso HearingExhibit 4 TabF.) Radioactiveparticles,disposedof in thesanitarysewer,have
createdsignificanteconomicandoperationsimpacts to the POTWs. ~ HearingExhibit 4 Tab 8.; Tr. August 25,
2004p. 12 lines 6-16; see HearingExhibit 4 Table I p. 7.) ISCORSdid notmodel uniqueisolatedinstancesin
which higher levels of radium were releasedinto sanitarysewers. (Tr. August 25, 2004 p. 23 lines 13-20; seealso
Hearing Exhibit 4 Tabs D & F.) WRT/ARS demonstrated,via their POTW operationsdataand dosemodeling
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in its sludge that il distributeson farrmmland —— without notice to the farmers,: This lack of

disclosurevitiatesany informedconsent.

Theseappearto bethe unintendedconsequencesof the Board’seffort to be “reasonable”

with regard to the PO’I’Ws. WRT is concernedthat the desireto minimize nearleim costswill

createlonger term liabilities. And, in any event, thereis no evidencein the record that removal

of radioactiveparticles from sewerdischarges(andhencefrom going onto the land or exposure

by thetreatmentplant workers)will cost anymore.12

C. The Board’s Proposal Violates Applicable Illinois Law Due to Its
Failure to Address the Re-Introduction of RadioactiveResiduals into
theEnvironment Following ‘treatmentof Well Water

‘rhe Board acknowledgesthe deleterious effects of radium as a bioconcentrating,

hioaceumulating,humancarcinogenandmutagcn. Radium226has a half life of 1600 years;the

partie]es do not dilute; therefore,radioactiveparticles dischargedin PO1’Ws will perpetually

remainhighly radioactive. The cumulative impacts of radiation exposureplace humansand

biota in severejeopardy.

The GeneralAssemblyhas provided unambiguousinstruction to preventthe intentional

releaseof radioactive particles into sewersand waters of the State of Illinois. The Illinois

Pollution Prevention Act, the Illinois GroundwaterProtection Act, the Illinois Low Level

approachsimilar to ISCORS,that POTW operators’exposurecould be greaterthan the 100 mRem/yrlimit without
the radoncontribution, with the radoncontributionincluded, the POTW worker dose would approachand could
exceedthat of a nuclearpowerplant radiationworker (5,000mRenilyr). (Tr. August25,2004p. 23 lines 13-20;see
alsoHearingExhibit 4 TabJ.)

Radiumconcentration(ISCORS data) in POTW influent and concentratedsludgehasbeenshown to result in
elevatedpotential POTW worker and public exposures. A POTW sludgeloader is estimatedto receive420
mRem/yr dose(fromradium/radon)at sludgeconcentrationsof Radium226 and Radium228 of 13 and 5.1 pCi/g,
respectively. (ISCORSdosemodeling.) This is greaterthan 4 times the allowablelimit to the generalpopulation
(100mkenilyr). (Tr. August25,2004pp. 14-17; see41~QT. Adams August11,2004Pre-filed testimonyTableSp.
16.)
2 . Mr. Williams (WRT) statesthe cost of treatmentsystemsthat do not disposeof radium to the seweror

streamsis competitiveor lower than systemsthat do. For example,Mr. Williams statesthat the communitiesof
Oswego and Elburn . . . will save $2 and $2.6 million, respectively,over the life of their treatmenttechnology
contract.” ~ April 7,2005Board OpinionandOrder atp. 21, ¶ 5; seealsoHearingExhibit 5.)
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RadioactiveWasteManagementAct, (he Il]inois EndangeredSpeciesAct and the Environmental

ProtectionAct all evidencethe legislature’sclearintent. The Board should fulfill that intent and

prohibit the releaseof radioactive particles, formed by the treatmentof groundwater, into

POTWsandtheenvironmentof Illinois.

For example,the Illinois Pollution PreventionAct was enactedto reducethe disposaland

releaseof toxic or hazardousmaterials. (415 ILCS 115/5(c) (2004).) It unambiguouslystates

that treatment in an environmentallysound mannershould be utilized. The disposal and

treatmentof toxic or hazardousmaterialsis allowedonly asa last resort, whentreatmentof such

materialsis notpossible. (415 ILCS 115/5(b) (2004).) Indeed,oneof the Board’spurposesis to

stimulatepollution preventionstrategies.Allowing radioactiveparticulatesto be flusheddown a

seweris contraryto that Act.

Moreover,the Illinois EndangeredSpeciesAct also precludesadoption of the proposed

rule. This Act prohibits the possession,taking, disposalor transportof specimensor productsof

animalsor speciesof plantsin dangerof extinction andstatewideextirpation. (520 ILCS 10/I

(2004).) Here, the record demonstratesthat several endangeredspeciesare downstreamof the

communitiesthat will be treatingtheir radium water supply. (SeeHearing Exhibits 1, 2 and 14

Tabs A & E.) All Stateand local governmentagenciesare directedto enterinto a consultation

processwith the Departmentof Natural Resourcesto evaluatewhether actions authorized,

fundedor carriedout by the agenciesarelikely tojeopardizethe continuedexistenceof Illinois-

listed endangeredand threatenedspeciesor are likely to result in the destructionor adverse

modificationof the designatedessentialhabitatof such species.(520 ILCS 10/11(2004).)That

consultationhasyet to occur. (SeeHearingExhibit 13.)
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‘rhe EnvironmentalProtectionAct providesthat in rulemakingunderSection27(a).such

as this one,the Board shall considervariousfactorsin makinga decision,including the technical

feasibility and economic reasonablenessof measuringor reducing the particular type of

pollution. The Board need not conclude that compliance with the proposedregulation is

“technically feasible and economically reasonable” before it can adopt such a regulation.

Monsanto Co. v. Pollution Control Board, 67 Ill. 2d 276, 292-93, 367 N.E.2d 684, 690-91

(1977). If the Board, in its discretion and basedon its technical expertise,detenninesthat a

proposedregulation is necessaryto carry out the purposeof the Act, it may adopt technology-

forcing standardsthat are beyondthe reachof existing technology. 67 III. 2d at 292-93, 367

N.E.2dat 684, 690-91. In the instantmatter,the undisputedtestimonyis that thereareanumber

of alternativetechnologiesthat can achievethe requiredstandard. It is clear to us that the Board

failed to considerall of the availableinformationin the recordregardingcompliance,as required

by Section 27(a) of the Act,’3 (S~n.12 regarding the lower or competitivecost of treatment

systemsthat do not disposeof radiumto the seweror streams.)

Thus, the General Assembly provides clear instruction to prevent the release of

radioactivematerials,and especiallyradioactiveparticles, into the sewersand waterwaysof the

State of Illinois. Illinois courtsconsistentlyhavestruck down rulesadoptedby the Boardwhere

theBoardhasactedcontraryto directivesestablishedby the GeneralAssembly. The clearpolicy

‘~ The Board did not considerthe datasubmittedby WRT, including but not limited to the commentsof charles
Williams on December7, 2004: “The municipal workers in a full scaleplant areexposedto only a small increase
abovebackgroundand will be trainedand advisedof that exposure. . The threeinillirem exposurerepresents
only 3 percentof the maximumexposureallowed to a memberof the generalpublic from a licensedfacility.” The
Board did not considerthis info in referencingthe WRT technology. Opinion andOrderof Ill. Pollution Control
Bd~Dkt. No. R-041, p. 20 (Apr. 7, 2005). Joliet’s own consultantfound that “none of the processessignificantly
changedthe radonconcentrationsin the water.”
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of the Slateof Illinois is to prohibit the intentional releaseof radioactiveparticlesinto the public

sewersandwaterways.

III. CONCLUSION

WRT recommendsthat the Board follow the As Low As ReasonablyAchievable

(“ALAR,A”) principle. The ALARA principle is a fundamentalobjectiveof all DOE, U.S. EPA,

NRC and Stateradiation projects. Programproceduresand engineeringcontrols are used to

maintain exposuresto workers and public ALARA. Allowing the disposalof radium residue

into the sanitarysewerresulting in urmecessaryexposuresto POTW workers,the public andthe

biota ratherthanrequiring treatment(engineeringcontrol) and disposal(via permittedRCRA or

licensed NORM or LLRW disposal facility procedure) is inconsistent with the ALARA

philosophy. (Tr. August 25, 2004 p. 23 line 20; p. 24 line 6; seealso HearingExhibit 4 Tab I.)

Not only do the absorptivemediatechnologies,suchas that of WRT, providea total removalin a

cost-effectivemanner,but all of the competingtechnologiescan be re-engineeredto provide a

similar total solution. (Tr. August 25, 2004p. 47 lines2 1-24 andp.48 line 1.)

Dated: August 15,2005 Respectfullysubmitted,

By:__
~pIof the Attomey( for Water Remediation
echnologyLLC

JeffreyC. Fort
LetissaCarverReid
DanaOr
SonnenseheinNath & RosenthalLLP
8000 SearsTower
Chicago,Illinois 60606
(312)876-8000

I 1923832v6

THIS FILING IS BEING SUBMITTED ON RECYCLED PAPER

21



Electronic Filing, Received, Clerks Office, August 15, 2005

CERTLFICATE OF SERVICE

The undersigned,an attorney,certifies that he/shehasservedupon the individuals listed

on the attachedService List true and correct copies of COMMEN1S SUBMITTED ON

BEHALF OF WATER REMEDIATION TECHNOLOGY LLC AT THE CLOSE OF THE

SECOND FIRST NOTICE COMMENT by First ClassMail, postageprepaid,on August 15,

2005.
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c E~ 1191 N. Wacker Drive, Suite 3700 Wa,~IflQsoknIoc.
Gardner Carton & Douglas Chicago, Illinois 60606-1698 Albany, NY

143125691000 I Fax312 569 3000
ROYM. HARSCI-J www.gcd.com
(312) 569-144]
Fax: (312) 569-3441
rhursch@gcd.com

July 29,2005

JeffreyC. Fort
LetissaCarverReid
SonnenscheinNath & Rosenthal
8000SearsTower
233 SouthWackerDrive
Chicago,illinois 60606-6404

Re: 14 04-21 Radium Sampling Results

DearMr. FortandMs. Reid;

As set forth in Joliet’sMotion for additionaltime, pleasefind theenclosedSummaryof
RadiumSamplesforVarious Communitiesin NorthernIllinois.

Very truly yours,

RoyM. Harsch
RMH/dnie
Enclosure
cc: ServiceList

Gardner rsrton & Oo,JØn ILP

CHO2I 22399673.1
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Date Radium 226 Radium 228 Combined Radium

Influent Samples

Joliet Eastside Wastewater Treatment Plant

Feb-04 3 5.3 8-3
8-Mar.-04 1.9 4.3 6.2

12-May-05 1.1 +1- 0.6 2.2 +1-0.7 3.3 +1-1.3
0

O Joliet Westaide Wastewater Treatment Plant

1t) Feb-04 2.9 5.1 8
8-Mar-04 3.9 6.1 10

12-May-05 1.8 +1- 0.6 2.7 +1-OS 4.5
= CornmunityA

Jul-00 4.3 +/-0.8 1.4 +1-1.0 5.7 +1-1.0
cC 8-Feb-01 21+1-0.1 3.9 +/-0.1 6.6 +1-0.1

- 22-Feb-01 2.6 +1- 0.1 3.6 +1- 0.1 62 +1- 0.2
Dec-02 5.2-8.8 NA 3.7-65 Note 1
Jan-03 0.2-2.2 NA 26-42 Note 1

O Feb-03 5.5 +/-1.9 <6.0 1t6 +/6.0
Mar-03 3.1 +1-1.2 5.6 +1-1.2 8.7 +1-2.4
Apr-03 5.7 +1-1.9 8.5 +1- 3.0 14.2 +1-45
May-03 3.24 +/-1.48 8.22 +1- 4.23 11.46 +1- 5.71
Jun-03 7.38 -.-1- 2.03 8.82 +1-2.54 162 +1- 4.57

- Jul-03 6.85 +1- 1.9 1.76 +1-1.6 8.61 +1 3.5
-c Aug-03 2.9 +1-0.9 6.1 +1-1.7 9+1-1.6

Sep-03 7.47 +1- 1.7 6.19 +1- 1.6 13.66 ÷1-32
Jan-04 5,75 +1- 1.6 8.12 ÷/-2.1 13.87 +1-3.8

o Feb-04 5.25 +1- 1.4 3.13 -‘-1-0.96 8.38 -‘-1- 2.36
Apr-04 3.87 +1-1.1 1.86 +1-011 5.73 +1-1.81

- Jun-04 3,12 +1- 0.9 3.55 -‘-1- 0.88 6.67 +1- 1.78
0)

communityB 28-Apr-05 3 +1- 0.2 2.9 +1- 0.6 5.9 +1- 0.8

U-
o DeKaib Sanitary District 11-May-05 0.8 +1- 0.5 4.5 +1- 1.3 5.3 +1- 1.8
C
0
S.-
C-)
CD
W Prepared by City of Joliet

Department of Public WorKs and Utilities
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Date RadIum 226 Radium 228 Combined Radium

Effluent Samples

Joliet Eastside Wastewater Treatment Plant

Feb-04 1 .2 3.9 5.1
o 8-Mar-04 2.6 3.5 6.1

12-May-Os <07 1.5 +1-0.7 1.5 +1-1.4

Joliet Westside Wastewater Treatment Plant

(0 Feb-04 2 2.9 4.9
8-Mar-04 0.9 1 1.9

12-May-05 0.6 +1-0.6 1.6 ÷1-0.7 1.5 +/-1.3
C

CommunityA
O Jul-00 22+/-0.8 1.5 +1-09 3.7 +1-1.0

8-Feb-01 2.1 “-/- 0i <1.0 3.1 +1- 0.2o 22-Feb-01 c09 <1.0 <t9
U) Dec-02 3.0-5.2 NA 3.3-4.9 Note 1
-~ Jan-03 2.7-5.1 NA 2.7-4.3 Note 1
0) Feb-03 3.6 +1- IS ‘<3.8 7.4 ÷11.4

Mar-03 2.8 ÷1-1.2 2.9 +1- 1.2 5.7 +1- 2.4
Apr-03 2.8 ÷1-1.9 4.2 ~f- 1.8 7.0 ÷1-3.0
May-03 2.26 +1-1.48 3.97 ÷1-1.66 623 ÷1-2.63
Jun-03 2.33 +1- 0.84 312 ÷1-1.76 6.05 +1-S
Jul-03 1.96 ÷/-0.7 3.12+/-1.4 5.08 +1-2.1

Aug-03 3.4 +1- 1.0 3.4 +1- 1.2 6.8 -‘-1- 2.2
Sep-03 2.88 i-/- 0.75 2.47 ±1-1.1 5.35 ±1-1.85

- Jan-04 3.01 +1- ‘Li 122 +/-1.2 6.23 +/-2.3

Feb-04 2.74 1-1- 1.0 1.94 -i-f- 0.75 4.68 +/-1.75
Apr-04 3,43 +1- 1.1 0.54 ÷1-0.53 3.97 -i-f- 1.63

ft. Jun-04 3.21 ~1-0.96 2,69 ÷1-0.69 5.9 +1- 1.65
0
C

0
0
U)

uJ Prepared by City of Joliet
Department of Public Worics and Utilities

)
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Date Radium 226 Radium 228 Combined Radium

community B 28-Apr-05 3 2.9 5.9

Romeoviile 15-Apr-05 0.7 +/- 0.1 0.5 -~-/- 0.5 1.2 -i-i- 0.6

Monmouth North 11-May-05 <0.6 <6.6 <7.2
LCD
o Monmouth Main Il-May-CS 1.0 ÷1-0.5 <6.0 <7.0
0

DeKaib Sanitary District 10-May-05 <0.3 1.4 ±1-D.5 1.7 +/- 0.8

LtD

Channahon 15-Apr-05 1.1 ~I- 0.9 079 +1- 0.83 1.9 -‘1- 0.9

~ UpstreamSamples

C DesPlaines Riverat Jefferson Street 12-May-05 1.1 <0.7 1.1

Hickory Creek Upstream Joliet ESWW1 12-May-05 <0.1 <0.7 <0,8
ti::
0
to Downstream Samples

Desrlaines River at Brandon Road 12-May-05 <0.7 <0.7 <1.4
C-)

- DesPlaines River at 1-55 12-May-05 cOl <0.7 <0.8

Romeoville, 1 mile downstream 15-Apr-05 0.1 +1- 0.1 0.5 +1- 0.4 0.6 +1- 05
‘1)

C.)
C)

0)
C

LI..

C-)

C
0
C-)
C)

W Prepared by City of Joliet
Departmentof Public Works and Utilities
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Date Radium 226 Radium 228 Combined Radium

Other sites

DuPage River at Caton Farm Road 12-May-05 <0.I <0.6 <0.7

IC) Well Sample Results for Wells pumped to storm sewers with no dilution in the first mile downstream
0
0
CN

- Williamson Ave 18-May-05 9.9 +1- 0.3 108 i-I- 1.1 20.7 +/- 1.4

9-D 18-May-OS 5.5 -i-f- 0.2 7.7 +1- 1~O 13.2 +/-1.2
— 10-0 18-May-05 6.4 +1- 0.3 7.7 -i-I- 1.1 14.1 +/-1.4

11-0 18-May-05 5.6 +/-03 5.4 H- 0.9 11.0+/-12
12-0 18-May-05 7.7 ÷1-0.3 9.2 ÷1-1.2 16.9 +1- 1.5

= 15-0 18-May-05 2.9 +1-02 4+1-8 6.9 +1-1.4
C 17-0 18-May-05 25+1-0.1 5.1 +/-0.6 8.0 +/-0.7

18-fl 18-May-05 5.6 --/- 0.3 4.5 -i-/- 0.7 10.3 -i-I- 1.4
21 18-May-05 3.2 +1-02 2.9 ÷/-0.5 6.1 +/-0.7

o Note 1 Due to insufficient sample volume, results are reported as a range. Results are based on statistical average results for multiple analysis
(I)

U)
C-)
-D

U)

>

C)
0
C)

0)

C

0
C
0
0
(1)
W Prepared by City of Joliet

Departmentof Public Wor}~sand Utilities

)
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~ 5,-,, UNITED STATES ENVIROP4MH4TM. PROThCTION AGENCY
REGION5

77 WEST JACKSON BOULEVARD
\ / CHICAGO, IL 60604-3590

-IL ~

JUN 1 0 2005 PEPLYTOTHCMTENTIONQF: eI
WQ-161 r

RECEIVED
Amy Antoniofli CLERK’S OFFICE
Illinois Pollution ControlBoard iii

100W.Randolph,Suite 11-500 ~uN 142005
Chicago,Illinois 60601 STATE OF ILLINOIS

PolIut~anQontro~Board
Dear Ms. Antortiolli:

Recently,the fihincia PollutionControl Board(Illinois PCB)proposed revised-water
quality standards for radiumfor GeneralUsewatersin Illinois. Illinois’ existingradium
standardfor GeneralUsewatersis 1 pCL’L for rarlium22(1. Theproposedrevision would
changethe Generai Use standardto 3.75 pCVL for radium226and228 in all GeneralUse
waters, except for areas within one mile of an outfall from a wastewatértreatmentplant,
“receivingwastewaterdischarge from publicdrinking watersuppliesusinggroundwater
with ahighradiumconcentration” where a standardof 30 pCiJt would apply. The
UnitedStatesEnvironmental Ptotection Agency, Region 5 (USEPA)batinfonnafly
reviewed the illinois PC~proposal and offersthefollowing comments.

There are nonationalcriteriareeommenda~onsfor radium to protect aquaticlife or
wildlife, and there are insufficient data to supportderivationof waterquality criteria for
eitherof these endpointsusingUSEPAmethods.USEPAis unawareof any scientific
evidencethatwould suggestthat a standard setat this leye) wouid compromiseprotection
of any of the applicable desicnatedtines, anddoesnot anticipate disapprovalofthe
proposed General Usestandard of 3.75 pCiiL.

However,USEPA is concerned that the proposaldoesnot include anydemonstration that
30 pCitL within a one-mile mixing zone provides a level otproteotion consistentwhit the
375 pCi,’L valu;nor any other independentlevel of protectionfor thedesignateduse.
Theredoesnot appearto be any technical or scientificjustificationfor creatinga
categorical exemption from awater qualitystandard intended to protectaquaticbfe and
wildlife tbr amile downstreamofa wastewater discharge. In addition, it is not ckarhow
theproposed30 pCiIL standardwouldbe implementedto protectpossibledownstream
public watersupply intakes.

USEPA alsohasquestionsaboutthedurationandfraquencyof exceedancoassociated
with the p~uposedstandard, As proposed,it appearsthat anyexceedanceofthe standard.
would b~consideredto indicateinipainnentoftheus& However,theproposedrevised
standard appearsto be basedon exposureto wildlife from corksumptionof contaminated
aquaticorganismsthat might accumulateradiumIn their tissues from exposure to radium
in the water. This type of exposure is long-term and amore appropriate indicatorof the

FkqyqIadIRcflyoI.IC • P,1r~,dwth VøpoLab~.Q~~ad Iak~on ~3%P~e~dedPaMI ~O% Patcnaur,w)
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level of risk to wildlife is probablysomemeasureof averageconcentrationover time.
Therefore,it wouldappearto be appropriateto expressthestandardasanaveragevalue
oversomeperiodof timeto reflecttheconcernover longer-termexposure,ratherthana
valuethat canneverbeexceeded. For example, in the Great Lakes Water Quality
Guidance(40 CFR 132), USEPArecommendsthatwasteload allocationsbasedon
wildlife standardbe calculatedusingthe 90-day,10-year low flow as the design116w,
However,if the Illinois PCB choosesto expressthe GeneralUsestandarda~a long-term
averagevalue, thentheIllinois PCB shouldalsoestablisha5 pCIJL PublicandFood
ProcessingWaterSupplystandardasan instantaneousrnaxirnunistandardfor public
watersupply intakes. This would ensurethat public watersuppliesutilizing ~urface
waterwould meettheFederaldrinkingwatermaximumcontaminantlevel for radium.

- Finally, wenotethatUSEPA’sregulationsdefine“pollutant” to includeradioactive
materials,except thoseregulatedundertheAtomic EnergyAct of 1954,as amended.Sce
40 CFRI22.2;Train -v. ColoradoPuWicInterestResearchGroup, Inc, 426 U.S. I
(1976) Althoughit is appropriatefor Illinois to adoptwater qualitystandardsfor radium,
it will benecessaryfor theState,or USEPAwhereappropriate,to establishthat a

- particularradioactivematerialis a“pollutant’ beforetakingotheractionsundertheClean
WaterAct (CWA), suchas establishingNationalPollutantDischargeEliminationSystem
(NPDES)limitationsconsistentwithwaterqualitystandardsor listing a waterbodyor
establishingor approvinga totalmaximumdaily loadunderSection303(d)of theCWA
for a waterbodythat is not achievingthesestandards,A radioactivematerialmaybea
“pollutant” within thedefinitionof 40CER 122-2 insomefact-specificcontexts,while
notbeinga “pollutant” within that definitionin otherfact-specificcontexts.

If you haveanyquestions,pleasefeel freeto contactmeat (312) 886-675S,or Ed
Hammerofmy staff, at (312) 886-3019.

r

Verytruly yours,

J-tLinda Hoist, Chief
WaterQuality Branch

[
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land application at egronontlemtes. Wat~rpia*itslh~tger~erarea liquid wastemustu~ea
controlleddisch~rgutoa sewagetresiment plant.

Theputposeofthis letter ~sto wque~tacici*r andconsistentpositionby tJ&3?A on the lssuc~of
land jp~fl~~fjft~~ foruswnontlcajiy-beueflcWuse,eitd rtquestthewritten
opkdort-ofU$EPA i~uppottingthosondnued~â~ifctMWnoisdosal-pracmlces.Asnot~&
ourRISIswaterm~ppllcsanconsideringanumber-ofaWetailvettatn~an-processus,One
commonetetflMtofconcernIsthetestof&spozzlofff*e tratmvntwastes, Alterationotthe
presentdisposalpracticecouldve,~‘well mAeopaatlonof thetreatmentfacilities untatableIbr

moat of thewatersuppliescLassifieduscu4lsytelnsjbut WthistdteratlóoIi neaesnry,VOW IS
• the thne~fbi aftofustobeadvj~edso-thatmfljions-ofdollars-arenot-wastedon anunaecep(Mbhs
dIspa~alaltematiw. -

• YourImmediateattentions~ønrptflo thh-matte will beveryutuc!tspprvciated,PkaseJetme
know if you would like-in discSThis IssueMt nr needwid jtkniaj jufonnatiot

circe Cipriaao
Director
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Ma, ReneeCipriano,Director
Illinois Environmental ProtectionAgency
1021 NorthGrandM’ónue East, PG. Box 19276
Springfield, IL 62794-9276

Dcax Ms Cipriano; -

Thankyou for your letterdatedSeptember21,2004. Your letterseeksclarificationfrom
the US, Environmental Protection Agency(EPA) on discussionstontained in two draft guidance
documentsregarding theuseof land applicationas adisposaloption for treatmentresiduals,In
this reply, wehopeto provide you ‘with an update on the developmentof thesedocumentsand
Invite you to continuetowork withu~to bettercommunicateEPA’spositiononthe potentialuse
of land application for this material,

EPA appreciatesthedifficult decisionsthat drinking watersystemsmustmaketo comply
with drinking waterstandardsfor ndionuclides. Affeeted water systemswill needto find
alternative sourcesof w9ter or apply treatment technologiesto removetheradionuclides fruit
their sourcewater, balancingsourceavailability, trealmentand disposalcosts, EPA recognizes
that systemswill be seekingcost-effectivesolutionsfor thesemanagementissues,but has
consistentlyexpressedconcernabo’~itthepotentialcreationof newcontaminatedsitesthatv~ou)d
somedayrequircremediation nndlortheuse of insthutionalor engineeringcontrols,

You expressedconcernsthat the languagewithin thefollowing two draftdocumentswere
inconsistent: (1) .4 Regulators’Guideto the Managementv/RadioactiveResidualsfrom
trinking 13-’QterTreatment Technologies;and(2) JSCORS’AssessmentofRadioactivityin
SewageSludge: Recommendationson Managementa/RadioactiveMa:erlals in SewageSludge
andAyf, at Publicly Ownedfl-eatmentWorks. We ore in theprocessof revisingboth dooumcnts,
though the ISCORSreportis a inultl.agencyeffort, not solely that of EPA. Our goal is to insut-e
that the languagecontained within thesedocumentsis compatible, recognizingthat water
treatment residualsandsewagesludgeare different wastestreamsandthe extentof analysisdone
by the Agencyhas differed in depthand complexity.

ISCORS is the Interagency Steering Committeeon RadiatioD Standards comprisedof
severalFederalagencieswhosepurpose is to facilitate consensuson acceptableiflels of
radiation risk to the public andworkers, andpromoteconsistentrisk approachesin settlnà and
impJernenting standardsfor protection ifom ionizing radiation.

InlarnatAddrns (UAL,I •

R~ynsw#n~~~tIt‘Pdn1jdwlh’~gp,~e01 5,,$dI,~cson Ricyc*d?~p.,O.khImL.M~O%Pom~o~M~,u,,r)
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EPA has an extensivehistoryof multi-year environmental and scientific research studies
as$rssi,i~landapplicationof sewagesludge,which resultedin re~ulatoiystandardsdescribing
conditions under which such application is acceptable(40CFR part 503). Themulti-agency
ISCORS report focuseden~ewagcsLudge’sradionuclidecontent,andon doseassessmentsto
workersandthe public from a variety ofexposurescenarios.This report which alsoexamined
land applicationof sewagesludgeis the latest study in which EPA hasparticipated. However,
EPA hasno explicitly evaluated the land application ofdrinking ~vntertreatment residuals,
regardlessofwhether the waste- conta(nsradionucEides.Although we are awareof sonicresearch
on this topic, we do not have any basistojudgethebenefitsof such landapplication. Further,we
do not believe that it would be appropriate to rely on the conclusionsof the ISCORS report
(which pertains to sludge)when consideringthe land application of drinking water treatment
residualscontainingradionuelides.

ihe drinking water guide wassharedover thesommerwith a diverse set ofstalcehoiders
andwe are in the processof considering theircommentsandmakingrevisionsas appropriate.
The drinking waterdocumentdoesnot recommendprohibiflag thepracticeof landapplicationof
drinkingwaterresiduals,but doescaution that the regulatorshould weighthe potentialrisks for
both shortand long term scenarios.

Illinois alsoexpressedinterestin EPAprovidingwritten supportof Illinois disposal
practices.As you know,EPAhasno specificfederalregulationsregardingradionuclidesin1and—
applied drinking water residuals andhas not perfonned the requislta analyses.Therefore,we
cannot endorseanystate’spractices in this area. The Agency recognizesthnt Illinois hasput.
considerable time and effort into researchingthe benefitsand risks of land-applying drinking
~vatersludgeswith radiunuclides,and wewould be interested in learningmoreaboutsuch
praetices.in the future. -

We will continueto work with Illinois andother stakeholdersaswe tacklethese
complicatedissues. if you have thrtherquestions,pleaselet me knowor your staffmay contact
SteveI-lease,Director, Drinldng Water Protection Division at (202) 564-7992.

Sincerely,-

t,
BenjaminH. Grumbles
AssistantAdministrator
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CERTIFICATE OF SERVICE

The undersigned,an attorney,certifies that he/shehas servedupon the individuals named
on the attachedNotice ofFiling true andcorrectcopiesof COMMENTSSUBMITTED BY
BRL4NANDERSONby First ClassMail, postageprepaid, on April 6, 2005.
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Clerk of the Board Hearing Officer
Illinois Pollution Control Board Illinois Pollution Control Board
100 WestRandolph Street 100WestRandolph Strcet
Suite11-500 Suite 11-500
Chicago, IL 60601 Chicago, IL 60601

Deborah J. Williams
StefanieIN. Diers
Illinois EnvironmentalProtection Agency
1021 North GrandAvenue East
RO. Box 19276
Springfield,IL 62794-9276

JoelJ. Stemstein,AssistantAttorney General
Matthew J. Dunn,DivisionChief
Office ofthe illinois Attorney General
EnvironmentalBureau
188 WestRandolph

20
th Floor

Chicago, IL 60601
StanleyYonkauski
ActingGeneral Counsel
illinois Department ofNaturalResources
OneNaturalResourcesWay -

Springfield, IL 62701

RichardLanyon
Metropolitan Water ReclamationDistrict
100EastErie Street
Chicago, IL 60611

Roy M. Harsch
SashaM. Engle .

GardnerCarton& Douglas
191 North Wacker Drive
Suite 3700.
Chicago,IL60606-l69~.,.

Claire A. Manning
Posegate& Denes
111 NorthSixth Street
Springfield, IL 62701

Lisa Frede
CICI
2250 EastDevonAvenue
SuiteZ39
DesPlaines,IL 60018

William Seith -

Total EnvironmentalSolutions
631 EastButterfieldRoad
Suite3l5
Lombard,IL 60148

Albert F.Ettinger
EnvironmentalLaw andPolicy Center
35 EastWackerDrive
Suite 1300
Chicago, IL 60601

JohnMcMahon
Wilkie & MeMahon
8 EastMain Street
Champaign,IL 61820

Dennis L. Duffield
City ofJoliet
Department ofPublic Works andUtilities
921 EastWashingtonStreet
Joliet, IL 60431

Abdul Khalique
Metropolitan Water ReclamationDistrict of

GreaterChicago
6001 WestPershing Road
Cicero, IL 60804
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Decision Tree 1; Solid ResidualsDisposal

Identify the quality
and quantity of the

residual

Does the waste
Contain

radionuclides?

Is the waste a solid
according to the Paint

Filter Liquids Test?

Does the waste contain non-
exempt quantities of

uranium or beta/photon

No

No

Yes

~ow thaha~dot;s
te landfill and meet all
RCRA Subtitle C
requirements”

Does the waste contain non -_____
exempt quantsties of uranium Yes

or beta/photon emitters?~

No

Dispose in a
landfill licensedto

accept mixed
waste*

Use intermediate
processing to

sep irate out the

ATTAChMENT 5

liquids

For liquid residuals
disposal, seeLiquid

Residuals Decision Tree
2

Dispose in a solid waste,
hazardous waste,or LLRW

landfill, or any landfill
licensed by the state to

accept TENORM waste”

- Dispose in a LLRW landfill permitted to accept
hazardous waste or a hazardous waste landfill

licensed to acceptTENORM waste**

* Checkwith the stateRadiationProgramto seeif beta/photonemittersare consideredbyproductmaterialandadvise
system to contact the NRC Regional office or relevantAgreementStateagencyto discusspotenmi licensing
requirements.

** LDR treatment standards also apply. Check with the stateRadiationProgramto determine the proper disposal
methods for wastecontaining radionudlides and hazardouswaste.

• Sludge

Yea

• Granular Media

• Resin

• AA Media

Disposein a
solid waste

landfill

• Spent Membranes

I
No

Yes

Jr

Yes

I
Yes

.1,

17
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Organization of Agreement States

CONGRESSIONAL ACTION IS NEEDED TO ENSURE
UNIFORM SAFETY AND SECURITY REGULATIONS FOR

CERTAIN RADIOACTIVE MATERIALS

POSITION STATEMENT OF THE HEALTH PHYSICS SOCIETY AND
ORGANIZATION OF AGREEMENT STATES *

The Health PhysicsSociety (J-IPS)andthe Organizationof AgreementStates(OAS), which
representradiationsafetyprofessionalsandrcgulatoryagencystakeholders,believe
congressionalaction is neededto ensure the uniform regulation of all discrete sourcesof
radioactivematerialto provideappropriateradiationsafetystandardstoprotectthe public from
thesesources,including protection from malevolentusesof such sourcesby terrorists.

currently, naturally occurring radioactive materials, especiallyradium, and radioactive materials
producedby nuclear particle accelerators(accelerator-producedradioactive material) are not
comprehensivelyregulated in the United States. Thesesourcesarenot defined in the Atomic
EnergyAct of 1954,as amended(AEA), which has the effectof excluding thesesourcesfrom
regulation by the independent federal agency chargedwith regulation of other radioactive
materials, i.e., the United StatesNuclearRegulatory Commission(NRC). As a result of their
omissionin the. ABA, the regulation ofthesesourcesrests with various federalagenciesandeach
individual state. Our organizationsbelievethat this fragmented regulatory framework allows for
inconsistentstandards for the possession,use, anddisposalof thesesources,which can
potentially have a negativeimpact on public health and safety andon national commondefense
and security.

Therefore, werecommendcongressionalaction to ensure not only the security of such sources,
but also the uniformity of standardsregardingtheir possession,use, and disposal.

The liPSand OAS jointly recornniend enactmentof federal legislationto regulate thesesources
according to the following principles:
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1. Discretesourcesof technologicallyenhancednaturally occurringradioactivematerial
(1’ENORM)’ andaccelerator-producedradioactivematerialshouldbe uniformly regulated
throughoutthe UnitedStates, The mosteffectiveway to ensureuniformity in regulationis to
includesuchsourcesin the definition of byproductmaterialin theABA.

2. TheNRC shouldbe the soleagencyauthorizedto promulgatefederalregulationsestablishing
requirementsfor controlling theacquisition,possession,transfer,use,anddisposalof such
sourcestoprotectthe public healthandsafetyandthe nationalsecurityof theUnitedStates,
exceptfor thosesourcesregulatedby the UnitedStatesDepartmentof Energy.

3. TheNRC shall,in consultationwith thestatesandotherstakeholders,developa regulatory
definition ofthe term “discrete,”as appliedto sourcesof TENORMandaccelerator-produced
radioactivematerials.Thisdefinition shouldincludeboth an activity limit anda
concentrationlimit on anysuchsource,suchthat the radiologicalhazardsarecontrolledin a
mannerconsistentwith othersourcesofradioactivematerialposingthe sameradiological
hazard.

4. Disposalof suchsourcesshouldbe allowedat facilities licensedby theNRC, by statesthat
haveenteredinto agreementswith the NRCpursuanttotheABA, or in facilitiesregulated
pursuantto theResourceConservationandRecoveryAct (RCRA) whensuchdisposalis
appropriateandauthorizedby the regulatoryagency(or agencies)havingjurisdiction.

5. Placingsuchsourcesunderthe NRC’sjurisdiction shouldbedonein sucha mannerthat (a)
doesnot changethe definition of low-level radioactivewastein theLow-Level Radioactive
WastePolicy AmendmentsActof 1985 and(b) does not adverselyaffect the implementation
of congressionallyapprovedCompactspursuantto the Low-LevelRadioactiveWastePolicy
Act of 1980 asamended,thuspreventingsuchsourcesfrom becoming“orphaned”from
disposal.

6. In fulfilling its new responsibilities,the NRC shall consultwith stateradiationcontrol
agenciesthat haveestablishedregulationsfor controlling the safeuse,security,anddisposal
of thesesources.

7. TheNRC is encouragedto consultwith otherfederalagenciesas it developsregulationsfor
controllingthe safeuse,security,anddisposalof thesesources.

Footnote

‘TENORM is naturallyoccurringradioactivematerialthathasbeenremovedfrom thenatural
environmentandhasbeenconcentratedto levelsgreaterthanthatfound in thenatural
environmentdueto humanactivities. (Indoorradon,becauseit is not technologicallyenhanced,
shouldbespecificallyexemptfrom this provisionfor discretesources.)

* TheHealthPhysicsSocietyis anonprofit scientificprofessionalorganizationwhosemissionis to promotethepractice

of radiationsafety. The OrganizationofAgreementStatesis anonprofit societyof staffmembersfrom thosestatesthat
have established programs under section 274 of theAEA to assumea portion of NRC regulatoryauthority.
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ATTAChMENT 7

BEIR VII: HEALTh RISKS FROM Ex~osum~TO

Low LEVELS OF IOMZING RADIATION
BEW VII developsthe most up-to-date and

comprehensive risk estimates for cancer and other
heatth effects from exposure to tow-level ionizing
radiation. It is among the first reports of its kind to
include detailed estimates for cancer incidencein addition
to cancer mortality. In general, BEtH VI! supports
previously reported risk estimates for cancer and
leukemia, but theavailability of new and more extensive
data have strengthened confidence in these estimates. A
comprehensive review of available biological and
biophysical data supports a “linear-no-threshold” (LNT)
risk model—that the risk of cancer proceeds in a linear
fashion at lower doses without a threshold and that the
srnattest dose has the potential to cause a small increase
in riskto humans.

Thisreportis theseventhin a seriesof publications

from theNationalAcademiesconcerningradiationhealth
effectscalledthe Biologic Effects of Ionizing Radiation
(I3EIR)reports.BEIRVII focuseson thehealtheffectsof
low levelsoflow linearenergytransfer(low-LET) ionizing
radiation such as x-rays and gamma rays. The most recent
BEIRreportto addresslow level low-LET radiationwas
theBEIRV reportpublishedin 1990. Humansareexposed
to ionizing radiation from both naturaland man-made

sources(see Figure 1). Very high doses can produce
damagingeffectsin tissuesthat can be evident within
days after exposure. Late effects such as cancer, which
canoccur aftermore modestdosesincluding the low-
dose exposures that are the subject of this report, may
take many years to develop.

Mostradiationsourceshaveamixtureofhigh-and
low-LETradiation.Comparedto high-LETradiation,low-
LET radiation deposits less energy in the cell alongthe
radiation path and is considered less destructive per
radiationtrack. The BEIR VII reportdefineslow dosesas
those in the range of near zero up to about 100 mSv (0.1
Sv) of low-LET radiation. People in theUnitedStates are
exposed to average annual background radiation levels
of about3 mSv; exposure from a chest X-ray is about
0.1 mSv and exposure from a whole body computerized
tomography (CT) scan is about IC mSv.

There are many challenges associated with
understanding the health effects of low doses of low-
LET radiation, but current knowledge allows several
conclusions. The HEIR VII report concludes that the
current scientific evidence is consistent with the
hypothesis that, at the low doses of interest in this report,
there is a linear dose-response relationship between
exposure to ionizing radiation and the development of
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solid cancers in humans. It is unlikely that there is a
threshold below which cancers are not induced, but at
low doses the number of radiation-induced cancers will
be small. Other health effects (such as heart disease and
stroke) occur at higher radiation doses, but additional
data must be gathered before an assessment of any
possiblo dose response can be made between low doses
of radiation and non-cancer health effects. The report
also concludes that with low dose or chronic exposures
to low-LET irradiation, the risk ofadverse heritable health
effects to children conceived after theirparents have been
exposed is very small compared to baseline frequencies
of genetic diseases in the population.

RadiationExposureandHealthEffects

The mechanisms that lead to adverse health effects
after ionizing radiation exposure are not fully understood.
Ionizing radiation has sufficient energy to change the
structure of molecules, incitiding DNA, within the cells
of the body. Some of these molecular changes are so
complex that it may be difficult for the body’s repair
mechanisms to mend them correctly. However, the
evidence is that only a small fraction of such changes
would be expected to result in cancer or other health
effects.

Themost thoroughlystudied individuals for the
evaluation of health effects of ionizing radiation are the
survivors of the Hiroshima and Nagasaki atomic
bombings,a large population that includes all ages and
both sexes. The Radiation Effects Research FQundation
(RERE) in Japanhas conducted follow-up studies on
these survivors for more than 50 years. An important
finding from these studies is that the occurrence of solid
cancersincreases in proportion to radiation dose. More
than 60% of exposed survivors received a dose of

radiationof less than 100 msv (the definition of low dose
usedby the HEIR VII report).

Risk Modelsfor Cancer
An important taskofthe HEIR VII conunitteewas to

develop ‘risk models” for estimating the risk that an
exposed individual will develop cancer. This task requires
expressing the dependence of riskon radiation dose and
also on sex and age at exposure. Data from epidemiologic
studies were used to accomplish this task. The Japanese
atomicbomb survivors were the primary source of data
for estimating risks of most solid cancers and leukemia.
For 2 of the 11 specific cancers evaluated, breast and
thyroid cancer, atomic bomb survivor data were combined
with data on medically exposed persons to estimate risks.
Data from additional medical studies and from studies of
nuclear workers were evaluated and found to be
compatiblewith HEIR VII models.

Since the publication of HEIR V in 1990, more
comprehensivedata on cancer incidence (including non-
fntal diseases) in atomic bomb survivors have become
available, mortality follow-up has been extended for 15
years nearly doubling the number of deaths from solid
cancer, and an improved dosimetry system (DSO2) has
been implemented. In addition, new data have become
available from studies of persons exposed to radiation
for medical reasons and from studies of nuclear workers
exposed at low doses and dose rates. These developments
have strengthened the epidemiologic data that are used
to develop risk estimates. Box 1 lists some of the new
epidemiologic information and approaches that have
become available since HEIR V.

On average, assuming a sex and age distribution
similar to that of the entire U.S. population, the HEIR VII
lifetime risk model predicts that approximately one

2
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individual in IOU persons would be expected to develop
cancer (solid cancer or leukemia) from a dose of 100 mSv
while approximately 42 ofthe 100 individuals would be
expected to develop solid cancer or leukemia from ether
causes (see Figure 2). Lower doses would produce
proportionally lower risks. For example, it is predicted
that approximately one individual in 1090 would develop
cancerfrom an exposure to 10 mSv, Table I shows HEIR
VU’s best estimates of the lifetime attributable risk (LAR)
of incidence and mortality for all solid cancers and for
leukemiaper 100,000 persons exposed to 100 mSv. The
report also provides estimates for cancers of several
specific sites.

Risk Estimatesat Very Low Doses
At doses of 100 mSv or less, statistical limitations

make it difficult to evaluate cancer risk in humans. A
comprehensivereview of available biological and
biophysical data led the committee to conclude that the
risk would continuein a linear fashion at lower doses
without a threshold and that the smallest dose has the
potential to cause a small increase in risk to humans.

3

This assumptionis termed the “linear-no-threshold”
(LNT) model.

Thereare two competing hypotheses to the linear
no-threshold model. One is that low doses of radiation
are more harmful than a linear, no-threshold model of
effects would suggest. HEIR VII finds that the radiation
health effects research, takers as a whole, does not support
this hypothesis. The other hypothesis suggests that risks
arc smaller than predicted by the linear no-threshold
model are nonexistent, or that low doses of radiation may
even be beneficial. The report concludes that the
preponderance of information indicates that there will be
some risk, even at low doses, although the risk is small.
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HealthEffectsOtherthan Cancer

Radiation exposure has been demonstrated to
increase the risk of diseases other than cancer, particularly
cardiovascular disease, in persons exposed to high
therapeutic doses and also in A-bomb survivors exposed
to more modest doses. However; there is no direct
evidence of increased risk of non-cancer diseases at low
doses, and data are inadequate to quantify this risk if it
exists. Radiation exposure has also been shown to
increase risks of some benign tumors, but data are
inadequate to quantify this risk.

All solid cancer Leukemia

Excess cases (including non-fatal
cases) from exposure to 100 mSv

Males Females Males Females

800 (400—1600) 1300(690—2500) 100(30—300) 70(20—250)
Number ofcases in the
absenceof exposure 45,500 36,900 830 590 —
Excess deaths from exposure
to 100 mSv 410 (200—830) 610 (300—1200) 70(20—220) 50 (10—190)

Number of deaths in the absence
of exposure 22,100 17,500 710 530

VII report.
In special cases,such as in utero exposure, some evidence suggests excess cancers can be detected as low as 10 mSv.

3
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EstimatingRisksto Children of Parents
Exposedto Ionizing Radiation

Naturally-occurring genetic (i.e., hereditary)
diseases arise as a result of alterations (mutations)
occurring in the genetic material (DNA) contained in the
germ cells (sperm and eggs) and are heritable (ic., they
can be transmitted to the offspring and subsequent
generations). The concern over whether exposure to
ionizing radiation would cause an increase in the
frequencies of genetic diseases launched extensive
research programs to examine the adverse genetic effects
ofradiation in the children ofA-bomb survivors and other
studies focusing on mammals that could be bred in the
laboratory,primarily the mouse.

Studies of 30,000 children of exposed A-bomb
survivors show a lack of significant adverse genetic
effects. During the past10 years, major advances have
occurred in our understanding of the molecular nature
and mechanisms underlying naturally occurring genetic
diseases and radiation-induced mutations in experimental
organisms including the mouse. The risk estimates
presented in this report have incorporated all these
advances.They show that, at low or chronic doses of
Iow-LFI’ irradiation, the genetic risks are very small
compared to the baseline frequencies ofgenetic diseases
in the population.

Given HEIR VII estimates, one would not expect to
see an excess in adverse hereditary effects in a sample of
about30,000 children (the number ofchildren evaluated
in Hiroshima and Nagasaki). One reason that genetic risks
are low is that only those genetic changes compatible
with embryonic development and viability will be
recovered in live births.

Research Needs

Continued research is needed to further increase our
understand’mg ofthe health risks of low levels of ionizing
radiation. BEIR VII identifies the follcwingtop research
needs:

• Determination of the level of various molecular
markcrs of DNA damage as a function of low dose
ionizing radiation.

• Determination of DNA repair fidelity, especially
double and multiple strand breaks at low doses, and
whetherrepair capacity is independent of dose.

• Evaluation ofthe relevance ofadaptation, low-dose
hypersensitivity, bystander effect, hormesis, and
genomicinstability for radiation carcinogenesis.

• Identification of molecularmechanisrns for
postulated hermetic effects at low doses.

• Reduction of current uncert.ainties on the specific
role ofradiation in how tumors form.

• Studies on the genetic factors that influence radiation
response and cancer risk.

• Studies on the heritable genetic effects of
radiation.

• Continued medical radiation and occupational
radiation studies.

• Continued follow-up health studies ofthe Japanese
atomic-bomb survivors, 45% of whom were still alive
in2000,

• Epidemiologic studies to supplement studies of
atomic-bomb survivors, for example studies of
nuclear industry workers and persons exposed in
countries ofthe former Soviet Union.

Committee to Assess the Health Risks from Exposure to Low Levels of Ionizing Radiation: Richard R.Monson
(Chairman), Harvard School of Public Health; James E. Cleaver (Vice Chairman),University of California, San
Francisco; Herbert L. Abrams, Stanford University; Eula Bingham, University of Cincinnati; Patricia A. fluffier,
University of California, Berkeley; Elisabeth Cardis, International Agency for Research on Cancer, Lyon, France;
Roger Cox, National Radiological Protection Board, UK; Scott Davis, University of Washington and Fred Hutchinson
Cancer Research Center, Seattle, WA; William C.Dewey, University of California, San Francisco; Ethel S. Gilbert,
National Cancer Institute; Albrecht 1St. Kellerer, Ludwig-Maximilians-Universitat, Mtlnchen, Germany; Danlel-Krewski;
University of Ottawa, Ontario, Canada; Tomas It Lindahl, Cancer Research UK London Research Institute; Katherine
E.Rowan, George Mason University; IC Sankaranarayanan, Leiden UniversityMedicalCentre, Leiden, Th~Nethea1arids;
Daniel W. Schafer, Oregon State University (from May 2002); Leonard A. Stefanski, North Carolina State University,
(through May 2002); Robert L. Ullrich, Colorado State University, Rick Jostes (Study Director),National Research
Council.

This briefwas prepared by the NatIonal Research Council based on the commIttee’s report, For more information,
contact the Nuclear and Radiation Studies Board at 202-334-3066. HEIR VII. Health Risksfrom Exposureto LowLevels
ofIonizingRadiation is available from the National Academies Press, 500 Fifth Street, NW, Washington, DC 20001;
800-624-6242; www.nap.edu. This report is sponsored by the U.S. Department of Defense, U.S. Department of Energy,
U.S. Nuclear Regulatory Commission, U.S. Environmental Protection Agency, and U.S. Department of Homeland
Security.
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hE Worker Exposure and Safety

Because radiation is invisible, tasteless, and odorless, it is commonly overlooked as a potential Icr r&at-w~.ter-syste1us.
~xposure to elevated levels of radiation at water treatment facilities may cause serious health effects. Systems need to
determine whether a radiation problem exists and, if it does, take appropriate safety precautions to-prevent or limit

water system staff members’ exposure to radiation. For example, if a system tested its treated water 2 years ago and
found levels of 3pQ/L for radiurn-226 and 228, a radiation survey of the facility would be prudent.

Water system staff can be exposed to radiation during normal treatment processes for radionucides, through handling
the residual streams generated by treatment, and during media replacement or transportation. Relatively undetectable
levels of radionuclides in source waters can accumulate in measurable or hazardous quantities inpiping,jaumps,
holding tank scale or sludge, IX and granular filters, backwash, and other residual sludge. Radon gas can accumulate
in closed or poorly ventilated buildings when thorium, uranium, or radium-bearing materials (including-water) -are
present. Naturally occurring radon gas can enter through openings in the building’s concrete or foundatio-n-w-ails.
Underground connections to manholes, piping conduits, and utility tunnels provide additional pathways for radon
entry. For example, elevated gamma ray levels have been found around LX columns and associated piping at some
facilities. This could result in an exceedance of public dose limits.

I-E.1 Radiation Surveys

A system should contact a professional radiation protection specialist or a health physicist for assistance in conducting
a radiation survey if: (1) the system has had an analytical result within the past 5 years that has approached or has-
exceeded an MCL for a regulated t-adionucide; or, (2) if calculations derived from use of the U.S. EPA SPARRC
model indicates potential concentrations of radioactivity in residuals and filters at the system.’7

A radiation survey can be conducted by:

1. Using a radiation survey meter to identifr any points at which contamination exists.

2. Using an integrating radiation measuring device to detemiine whether exposure could occur over rime.

3. Sampling filter media, wastes, and water through further laboratory analyses. These analyses should focus on
finding the principal NORM/TENORM isotopes found in surface and groundwater supplies: radium,
uranium, thorium, and potassium as well as their radioactive daughter decay products.”

Some states require radiation protection specialists or health physicists who conduct radiation surveys (including radon
surveys) to be certified or licensed. State Radiation Control contact infonnation appears in Appendix D.

As a result of the survey, the system may need to establish a monitoring program, change existing management
practices,alter methods for managing radioactively contaminated equipment and wastes, or establish worker radiation
safety and education programs. The survey may also recommend methods for decontaminating buildings or facilities,
if needed.

“A workiag draft of SPARRC is available for estimating the volume and concentration of eadionudides in waste producedhywater
systems. The program allows the operator to select the type oftreatment process, as well as input and output parameters such as
water flows, doses of coaguiant and polymer, and filter capacities. To view the spreadsheet, see
http: / /www.node,nermits-com/sparac.

“Decay products such as isotopes of radon, lead, polonium, and bismuth may need to be analyxed in order to calculate the

concentrations of the original parent radionudlide such as radium or uranium. Characterizing the types and amount, oIradiocudidcs
present will be beneficial in identi~ingsources in the drinking water, understanding how, where, and why they arc ccW~ni’~ge-~thr.
treatmcnt plant, correcting a contamination problem in the plant through selection of treatment technologies and mans~nnent
techniques, and aiding management in deciding where hazardous waste products should be disposed or whcrc they ndghtbe:arceptcci~
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Although designed for post-cleanup surveys of radioactively contaminated sites, U.S. EPA’s Multi-Agen9 Radiation
Surv9’asd Site Inve.rlzgation Manual (MARSSIM) (EPA 402-R-97-Ol6 Rev. 1) providesuse6ul information on planning
and conducin-ag a survey of potentially contaminated surface soils and building surfaces, The manual and other
information on radiation surveys can be obtained from U.S. EPA’s Radiation Protection Division Web site at
htrp://www.epa.aov/radiation/marssim.

Seven federal and two state agencies contributed to the development of MARLAP. MARJ~APprovides guidance for
the planning, implementation, and assessment phases of projects that require laboratory analysis of radionudides. This
guidance is intended for project planners, managers, and laboratory personnel and provides extensive derail on the
radiological sampling and analytical process, including laboratory procedures. A copy of the manual can be found at:
http://www.eoa.gov/radiation/rnarlap/manual.htm.

U.S. EPA also recommends that the system check for the presence of radon in buildings encasing system equipment.
States should consult with radiation program staff to determine whether radon measurements have been taken in the
county, whether a map or survey of indoor radon measurements has been developed for the county, where the system
is located, and to determine the appropriate means and methods for conducting radon surveys. The state or private
radon proficiency programs may be able to provide a list of licensed or certified radon contractors who could conduct
thesurvey. Additional information on how to find qualified professionals can be found at
http://www.epa.gov/iag/radon/oroficiencv.html.

For U.S. EPA guidance documents on approaches to risk assessments of soil and water, see the Superfund Radiation
Web sites at htm://www.epa.gov/superfund/resources/radiation and
hrrp:/ /www.eija.~ov/suoerfund/resources/radiation/whatsnew.htm.

I-E.2 RadiationExposureDue to WaterTreatmentOperations

Thefoliowin,g diccussion applies Sto 0/stems where there is thepotential/or accumulation ofradioactivib’•

Watersystem workers are most likely to be exposed to elevated levels of radioactive materials when cominginto
contact with residuals, filter backwash, and sludge; during maintenance of contaminated pumps or piping; or while
moving or transporting wastes and filters for disposal. Possible sources of radiation include pumps and piping where
mineral scales accumulate; lagoons, and flocculation and sedimentation tanks where residual sludges accumulate;
filters, pumping stations, and storage tanks where scales and sludges accumulate; and facilities where filter backwash,
brines, or other contaminated water accumulates. Facilities that are enclosed present the potential for enhanced
radiation inhalation exposure, particularly from radon. Exposure to radiation can also occur at residuals processing or
handling areas at the system and off-site locations such as landfills whete residuals are shoveled, transported, or
disposed of.

The table below shows the three primary paths of radiation exposure at a system: inhalation, ingestion, and direct
exposure.

- Pathway - - - - Concern -. - -

Inhalation Inhalation of alpha- or beta-emitting radioactive materials is a concern because radioactive
material taken into the body results in radiation doses to internal organs and tissues (e.g.,
lining of the lungs). Workers could inhale radioactively coatarninated dust or water droplets
while dealing with residuals or during normal filter operations. Cleaning methods such as air
scour, high pressure water sprays, and backwash operations can increase suspension of
radioactively contaminated water, dusts, and particulates in respirable air, thus increasing the
potential haaard of inhalation or ingestion. Workers can inhale radon and its progeny in both
wet and dry conditions. Simple dust masks may not provide adequate protection from
exposures via this pathway, and systems may need to implement Occupational Safety and
Health Administration (051-IA) requirements for respirators.
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Pathway Concern

Ingestion Ingestion, or the swallowing of alpha, beta, or gamma-emitting radioactive materials, isa
concern for the same reasons as inhalation exposure. Workers can ingest radioactive
materials if they fail to observe good sanitary practices including washing their bands before
eating; failing to cover their noses and mouths by wearing approved respiratory protection
and swallowing contaminated dusts and water droplets; or eating and drinking in areas
(including land disposal sites), where dusts or water droplets could settle on food or drink.
Simple dust masks may not provide adequate protection from exposures via this pathway.

Direct Exposure Radioactive matenals that emit gamma radiation are of concern because the gamma rays pose
an external radiation exposure hazard. Because gamma rays can pass through common
construction materials and most protective clothing, the distance between the radioactive
material and the person, as well as the time spent in proximity to the material are factors in
the amount of exposure the person receives. As gamma radiation travels through air,
exposure can occur near a source of radiation as well as through direct contact. Workers
most likely to be directly exposed are those who handle or work m the vicinity of resin tanks,
residuals, Biter backwash, and contaminated brines or waters, or participate in the
maintenance of the treatment system or the replacement and transportation of filter media.

The International Commission on Radiological Protection (ICRP) and National Council on Radiation Protection and
Measurements (NCR]?) have recommended that facilities strive to make the levels of radiation to which the public and
the environment are exposed as low as reasonably achievable (ALARA) (i.e., below regulatory limits) taking into

account social and economic considerations. Steps that facilities can take include limiting die time that workers spend
handling radioactive material, increasing the distance between workers and the material, and providing shielding (morn
the radioactive material.

In addition, 051-IA has developed occupational radiation standards (see 29 CFR 19 10.1096) that might apply
whenever an operator becomes aware of the presence of radiation at the facility. Although these standards may not
apply to municipal water treatment plant workers, these workers may be covered by their state 051-TA program,
requiring that all controls, monitoring, record keeping, and training outlined in the OSHA standards-be met.

Additional 051-IA standards that may be applicable to water systems indude:

~ Requirements that personal protection equipment (or PPF, for the eyes, face, head, and extremities) such as
protective clothing, respiratory devices, and protective shields and barriers be provided, used, and maintained
whenever processes or radiological hazards capable of causing injury through absorption, inhalation, or
physical contact necessitate such equipment. There are numerous other requirements related to the
possession and use of PPE, including training for employees who would use the equipment For more
information, see 29 CFR 1910.132-136.

• Requirements for practices and procedures to protect employees in general industry from the hazards of entry
into permit-required confined spaces. For more information, see 29 CFR 1910.146.

• Lockout/tagout requirements that require employers to establish a program and follow procedures for
- affixing appropriate lockout or tagout devices to energy isolating devices and disable machines or equiprnent~

This avoids injury to employees by preventing unexpected energization, start-up, or release of stored energy.
Formore information, see 29 CFR 1910.147.

• Hazardous communication requirements that ensure the potential haaards of chemicals produced during or
imported for treatment are evaluated and the information from this evaluation is communicated to employees
throughmeasures such as container labeling, material data safety sheets, and employee training, among others.
These requirements do not apply to RCRA-defined hazardous waste or ionizing or non-ionizing radiation.
For more information, see 29 CFR 1910.1200.

24



Electronic Filing, Received, Clerk’s Office, August 15, 2005

In circumstances where a facility may in the future be liconsed by the NRC or Agreement State, worker safety
precautions and radiation protection controls would take precedence (e.g., 10 CFR 20.1900,which lists radiation
exposure posting requirements).

Irs addition to the OSHA requirements, systems should be encouraged to follow the safety practices listed below.
Thesemeasures can reduce workers’ risk of exposure to radioactivity and radioactive particulates:

Safety Measures

I’ Use an 051-IA-approved respirator to avoid inhalation ofbiological pathogens and chemically toxic materials in
residuals. Simple dust masks may not provide adequate protection.

/ Limit time spent at land disposal sites to reduce inhalation ofcontaminated dust.

1 Ventilate all buildings, especially where waste with high concentrations of radium is stored.

/ Take standard OSHA measures to limit the potential ingestion of heavy metals and biological pathogens present in
filters,residual aludges, and at land disposal sites to help reduce possible ingestion exposure to radioactive materials,

/ Use protective glovea and frequently wash hands (particulady before eating and drinking) to reduce the potential for
ingestion. Similarly, avoid eatingand drinking in the vicinity of facilities or land disposal sites where air suspension of
contaminated particulates orwater droplets could occur.

/ Avoid dircct contact with any solid TENORM waste and use shovels or other remote-handling tools during extraction,
transfer, and packaging.

./‘ Locate treatment units and waste storage areas as far away from common areas (e.g., ofBces) as possible.

/ Shower after exposure to potentially radioactive materials and launder work clothing at the system if possible. If
laundering equipment is not available, workers should keep and wash work clothing separately and avoid wearing
contaminated clothing into the home. Work boots or shoes should be wiped and cleaned after potential contamination.
They should stay at the system or not beworn into the home.

/ Use gamma survey instruments or equivalent monitors at least once annually to monitor the system’s ambient radiation
levels in areas where radionuclides are removed.

/ Monitor levels of radiation to which staff are exposed. Systems should contact, or be referred to, state or other
radiation experts for more information on how to monitor radiation levels.

Treatment plants that are licensed by the NRC or Agreement State should be referred to CFRParts 19 and 20 for
licensee reporting, notification, inspection, and safety requirements. Licensed facilities are required to post the
regulations listed under Parts 19 and 20, along with numerous other documents related to the license and the activities
conducted under the license. Employees likely to receive occupational doses greater than 100 mrern/year must be
kept informed and instructed on various issues related to health protection, relevant regulations, and the facility’s
storage and transport of radioactive materials, among other things. Licensees must also keep individual employees
informed of the annual radiation dose that they receive. Current and former employees can also request reports on
their exposure to radiation or radioactive materiaL

10 CFRPart20 outlines requirements for licensees to develop radiation protection programs (10 CFR 20.1101), sets
dose limits and occupational limits for exposure to radiation (10 CPR 20.1201 to 1302), instructs licensees on how to
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control access to areas where radiation levels are high or very high (10 CFR 20.1601 and 1602), and sets restrictions on
the use of individual respiratory equipment (10 CFR 20.1703 and 1704), among other things.

Part 20 also sets requirements related to storage and control of licensed material, including posting, sigriage, and
labeling requirements (10 CFR 20 Subparts I andj). Theseregulations stipulate that licensees’ radiation protection
programs he designed around the ALAItA principle and require licensees to limit air emission of radioactive material
(excluding radon-222 and its daughters) so that the highest total effective dose equivalent received by any member of
the public is no greater than 10 mrem/year. Part 20 also sets notification requirements in the case of an incident at the
licensed facility or for cases in which the facility is required to report exposures, radiation levels, or concentrations of
radioactive materials exceeding constraints or limits (10 CFR 20.2201 to 2203). Consult with your NRC regional
office or relevant state agency to ensure that any licensed facilities in your state are aware of these additional worker
safety requirements.

I-E.3 Additional SafetyConsiderations

Radonis a natural decay product of radium and other radionucides, It can vary in concentration by time of day or
seasonally. It is appropriate for systems to consider radon protection measures when handling wastes containing
radium. U.S. EPA recommends that action he taken to reduce radon levels in homes and schools where testing shows
average concentrations of 4 pCi/L or greater. Although exposure to radon in homes or schools is evaluated
differently than occupational exposure, many nations and the ICR? recorurnend that intervention levels for exposure
to radon in homes also be used in workplaces.’9 U.S. EPA recommends that die action level used for homes and
schools be used for water systems.

If radionuclides or radiation have been found in drinking water or at a system, having operators who are trained in
treating for radionuclides, and handling, disposing of, and transporting TENORM waste, is highly recommended. In
addition, deterrnirae whether your state requires someone specifically licensed by the state or NRC to handle these
types of residuals. Operators should also be trained in how to measure radioactivity levels. Encourage systems to
check with the relevant state office regarding licensing requirements and training opportunities.

Assistance and advice are availabLe from the appropriate State Radiation Control Program (see Appendix D), the
Conference of Radiation Control Program Directors at http://www.crcpd.org. and the U.S. EPA Regional Radiation
Programs. For additional references on this and other topics discussed in this guide, see Appendix C.

‘°ICRP,t993.
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• Why is EPA concerqpdakquflERORMl
• What~fAis Doing about IENORM2
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• Exi~lin TENORM Sites
• Information and Guidance

Why is EPA concerned about TENORM?

Much of what can be labeled “TENORM” has only
trace amounts of radiation and is part of oureveryday
landscape. However, some TENORM has very high
concentrations of radionuclides that can result in
elevated exposures to radiation.

EPA is concerned about TENORM for three reasons.
First, TENORM has the potential to cause elevated
exposure to radiation. Second, people may not be
aware of TENORM materials and need information
about them. Third, industries that generate these
materials may need additional guidance to help
manage and dispose of TENORM in ways that
protect people and the environment and are
economically sound.

EPA is working to coordinate all of its TENORM
efforts with other federal agencies, state and tribal
governments, Industry and public interest
organizations. Coordinating our projects in this way
wiil help us see the problem as a whole and will allow
us to work together to develop solutions more
effectively both within the Agency and with
stakeholders outside the Agency.

return to: EtQQJ forevious !OcSionl

What EPA Is Doing about TENORM?

EPA is working to understand the TENORM problem
and to develop effective ways to protect humans and
the environment from harmful exposure to the
radiation in these materials. TENORM is a particularly
challenging problem in the U.S. because it is
produced by many industries in varying amounts and
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occurs in a wide variety of products. Although EPA
and others working on the problem already have
learned a good deal about TENORM, we still do not
understand fully all of the potential radiation exposure
risks it presents to humans and the environment.

RPD’s strategy is a four-pronged approach to the
problem:

• Study the TENORM-producing industries to determine
what’s in the wastes from the industries and how much risk
they pose.

• Identify and study existing TENORM sites to assemble a
nation-wide view of the problem—where the wastes are,
what’s in them, and the risks they present.

• Devetop and gJ~~jdeffiducationand guidance for safely and
economically controlfing exposures to TENORM wastes.

• Work With other orcanizations that are confronting the
problem of TENORM, including states, tribes, other federal
agencies, industry and environmental groups, and -
international organizations. return to: [~~pI[preyi.Qu.iiQ~ajjQflj

TENORM-Produclng Industries

EPA has studied TENORM-producing industries in
the United States to learn which aspects of the
problem, including health and environmental risks,
are unique to a given industry and which are common
across all industries. The results of these studies will
appear as a series of reports on individual
industries. Each report will contain the following
information:

• generation of TENORM by the Industry
• content of the TEN ORM
• ways that people could be exposed to the

industry’s TENORM
• potential effects of exposure to TENORM from

the industry
• how the industry handles or disposes of

TENORM wastes.

In addition, EPA and other federal agencies who have
radiation responsibilities have conducted a ioint pilot
~4c of radlonuclides Including TENORM at sewage
treatment plants.

return to: I toi~]Iprevious locatiDni

Existing TENORM SItes

EPA is working cooperatively with several
organizations to identify TENORM sites and
characterize the contamination:

Navajo Nation

http://www.epa.gov/radiation/tenorm/about.htm 8/1/2005
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EPA, the
Navajo
EPA, and
the Navajo
Abandoned
Mine Lands
Reclamation
Department
are working
together to
assess

hazards of radioactivity and abandoned uranium mines on the
Navajo Reservation. This work includes individual site
assessments, hazards mapping, planning for surveys to locate
houses built with uranium mine wastes and community education
on radiation hazards.

Colorado Plateau Data Coordination Group

EPA is working with the multi-agency colorado Plateau Data
coordination Group Steering committee to develop geographic
information database on uranium mines and mills. The database
will identify and show the location of active and inactive uranium
mines and mills in eleven western states. it also will contain other
information about the sites. This is the first step in developing an
ece1QgIQ~L~tiasabout the colorado Plateau for use by the pubhc
and federal, state, tribal, academic, and industrial organizations.

Page3 of4

EPA is providing assistance to the
Spokane Indian Tribe and the EPA
Superfund Program to clean up the
radiological hazards in water and soils
from an abandoned uranium mine that
is on tribal lands. EPA is assisting by
evaluating the radiological
contamination at the site and
site clean-up methods that provide
radiation protection to tribal members
and the environment and are also
economical. return to; fl~p]Furevious locationi

information and Guidance

Midnite Uranium Mine,
NPL Site, Washington
state

EPA has several activities underway that will help us provide
guidance to those who deal with TENORM problems.

• Our studies of existing TENORM sites wilt give us
information we need to select appropriate methods for
estimating risks from these, sites, the best ways to clean up
the sites, and the most economical ways to dispose of the
TENORM.

• EPA sponsored a National Academy of Sciences evaluation
of existing methods for estimating the risk from TENORM
sites and existing guidelines for cleaning them up. EPA
sponsored the study at the request of Congress. NAS
completed its report, Evaluation of Guidelines for Exposures
to Technologically Enhanced Naturally Occurrj!~g
Radioactive Materials, in January of 1999. C~W’EPA

Water-filled open pit
uranium mine, northern
Arizona

http ://www.epa.gov/radiationltenorm/about.htm 8/1/2005
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• EPA Issued a Report to Congress, Evaluation
of EPA’s Guidelines for TENCRM, describing
what it would do to implement the NAS’s
recommendations.

• EPA develops and distributes information
about environmental issues in the mining
industry through the National Hardrock Mining
committee. Organizations across EPA that
work on these issues form the committee,
which also coordinates mining-retated
environmental activities across the Agency.

• EPA has Issued guidance to Its regional
personnel which are involved in site visits and
inspections. The guidance, Potential for
Radiation Contamination Associated With
Mineral and Resource Extraction industries
provides a listing of the various types of
mineral and other sites which might have
associaled TENORM radioactivity. Agency
staff conducting work at such sites are advised
to contact EPA’s regional radiation protection
personnel for health and safety protection, as
weD as advice on how to conduct radiation site
surveys, field sampling, cleanup and
monitoring.

return tc: F~ppjrorevious iocat~onl
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TENORM Sources: Summary Table

The summary table below provides a range of reported
concentrations, and average concentration measurements of
TENORM in various wastes and materials. This is not a
comprehensive list, as TENORM radiation is known to occur in
many other materials, but should provide a general sense of theAbout TENORM hazards posed by this class of radioactive substances.

Working With Other

Organizations
Regional Radiation

Contacts

Publications

Reiated Links

Unless otherwise noted, the radiation level of each
waste is shown in the units p~1Lgram. For
comparison purposes, the average level of radium in
soil ranges from less than 1 to slightly more than 4
pci/gram. NAW indicates data is not available,

Programs

ftrqg~arnsftqmffi
WJ~PPOyerslcht

Yucca Mtn.

Federai Guidance

Nature ily

Radioactive

Frequent Questions Radionucijd~

in Waterhigh
SpnW~e

Soiis of the United States

Geothermal Energy Waste Scales

Petroleum (oil and gas)

Produced Water
[pci/I

Pipe/Tank Scale

Water Treatment

Treatment Sludge
[pci/I]

Treatment Plant
Filters

Ore (Bauxite)

Product

0.2 NA 4.2 Pad NESHAPs

RagiQoeLProgram,a

10 132 254 MAR~1M

Cieanuo:
0.1 NA 9,000 I~tino!ggies&

<0.25 <200 >100,000
RadiologJç~

~rvfirgeocy
Sesponse

1.3 ii 11,686 ~eaitMaterlals

NA 40,000 NA

4.4 NA 7.4

0.23

Radiation Level (pCI/gJ
low average

TENORM

Programs Home

Note:

Product or Byproduct:

Aluminum
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Production Wastes NA 3.9-5.6 NA

Coal and Coal Ash

Bottom Ash 1.6 3.5-4.6 7.7

Fly Ash 2 5.8 9.7

copper Waste Rock 0.7 12 82.6

TENORM In SW Copper Belt cf Arizona
[EPA 402-R-99-002]tahout odf format]

Fertilizers (Phosphate & Potassium) Phosphate

Ore (Florida) 7 17.3- 6.2-53.5
39.5

7.3 11.7- 36.7

Phosphogypsum 24.5

Phosphate Fertilizer 0.5 5.7 21

Gold and Silver

Rare Earths
(Monazite, Xenotime, Bastnasite) 5.7 NA 3224

Titanium Ores 8.0 24.5

Rutiie 19.7 NA

Ilmenite NA 5.7

Wastes 3.9 12 45

Uranium

Uranium Mining low
Overburden hundreds

Uranium in-Situ 3 30 3000
Leachate Evaporation
Pond

Solids 300

Zircon 66

Wastes 67 1300

return to: [~t~pJ[previous location]
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WasteControl& Cleanup
SupeTfitnd

Kerr-McGee to Pay $74 Million for Cleanup
OfRadioactive Mate,ial in West Chicago Area

C HICAGO—Kerr-McGee Chemical LLC will, pay
$74. million to, remOve radioactive material from

• , waterways west ~f Chicago under’the terms of a
superfund settlement reached APril20 with thiee ‘fed-
eral agencies and’lllinois (United SUites v. Kcrr-McGe~,
ND. Ill., No. 05C-2318,4/20/0~).

The settlement terms were spelled out in a consent
decree entered in the U.S. District Court for the North-
ern District of Illinois.

Under the settlement, Oklahoma City-bäed Kerr-
McGee will be responsible for excavating 77000 cubic
yards of radioactive material from the West Branch of
the DuPage Rive1 an4 Kress Creek and disposing of the
waste in a facility licensed to handle such material.

Restoring Natural Habitat. The company also will be
required to restorO the natural habitat of the region by
repairing damage to vegetation, banks, and waterways
resulting from the contamination and the cleanup ac-
tivi ties.

The federal agencies involved in the settlement in-
cluded the Enviromnental Protection Agency, the’ De-
partment of Justice, and the Department of the Interior.

Illinois Attorney General Lisa Madigan also partici-
pated in the settlement on behalf of the state Environ-
mental Protection Agency and the state Department of
Natural Resources.

The consent decree and the resulting cleanup effort
mark the final phase of an environmental remediation
effort involving radioactive waste generated beginning
more than 70 years ago at the Rare Earths Facility in
West Chicago. Kerr-McGee already has spent more
than $550 million over the last decade to address the
problem.

“Today marks a major victory for the citizensand en-
vironment of the Chicago area,’ said Kelly A. Johnson,
acting assistant attorney general in the Justice Depart-
ment’s Environment and Natural Resources Division.
“The last radioactive contamination from the opera-
tions that ceased long agO will be cleaned up, and the
natural resources in the area will be restored’

Cleanup to Take Four More Years. John Christta~sen, a
corporate spokesman for Kerr-McGee, said, “Kress
Creek is really the last piece of this project. After the en-
tering of the consent decree, we expect the cleanup ‘to
be completed in four years.”

Rebecca Frey, EPA’s remedial project manager for
the ‘Kress’ CreekiDuPage River site, told BNA the .enti-
ronmental problem began in 1932 when the Rare Earths
Facility was operated by Lindsay Light and Chemical
Co. and theri various succCs~or organi’ atlons.

For 50 years, theRare Earth~Facility produced non-
radioactive,elements known as f’çare earths” and radio-
active elements such as thorium radium, and uranium
along with gas lantern mantles.The facility’s processes
resulted in the generation of radioactive mill tailings
that contained residual levels of thonum, radium and
uranium as well as certain other insoluble metals.

Kerr-McGee purchased the Rare Earths Facility in
1967’ ‘and maintained operations there until it was
closedin 1973.

Duringthe Rare EarthsFacility ‘s years of operation,
it and the surrounding area became contaminated when
radioactive mill tailings were discharged and carried by
storm sewers into nearby Kress ‘Creek and from there
downstreamto the West Branch of the DuPage River.

Freysaid’EPA became involted in the area in 1993
when an initial remedial investigation’ and’ feasibility
study were undertaken. Four separate areas were de-
signed.’as superfund sites. Cleanup’began the’following
year under unilateral administrative orders from EPA
compelling Kerr-McGee to commence rernediation ac-
tivities.

During the ensuing years, Kerr-McGee funded the
cleanup of’675 resideptial properties, where 110,782 cu-
bicyards of radioactive soil was removed.

The company also, completed the remediation of
Reed-Keppler Park, where mill tailings were dumped
prior to the area’s development ,as a park. That portion
of the project renio~ed 114,652 cubic yards of radioac-
tive material.

In addition, Kerr-McGee oversaw the cleanup of the
West Chicago sewage treatment plant, which involved
the removal of 6,281 cubic yards of contaminated soil.

More Than $550 Million Spent- Kerr-McGee’s Chris-
tiansen told ENA the company already has spent $120
million on these ‘three retnediation’ projects. tn addition,
the company has spent $440 million ‘to decommission
the Rare’ Earths Facility pursuant to its license from the
Illinois .Emeigency Management Agency’s Division of
Nuclear Security.

With’the April20 consent decree, Frey said the final
chapter has been written with respectto one of the larg-
est superfund sites in Illinois history.

The decree requires the cleanup of eight miles of wa-
terways in the vicinity of West chicago.

She said that while the effort would take, approxi-
mately four years, a substantial portion of ‘the work
‘wquld be ‘completed before the end of 2905.,

“While the cleanup costs under the 4ecree are esti-
mated at $74 million, Kerr-McGee’s ‘liability will be
much higher. According to the JUstiëe Department, the
company will pay an additional $6 million into super-
fund for past costs incurred by EPA. It will also reim-
bust the’ agency up to $1675 million in future ovel—
sight costs.

The company will pay $100,000 and $75,000 r’espec-
lively to ‘the ‘state of Illinois and to the Department of
the Interior for costs relating to nati1rai resource resto-

803
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KERR-MCGEE CHEM/~’a ; ~i;”~~ ;iw.’
KERRMCOEE CENTER • OKLAHOMA Oily, cK~AHcuAza,m

April 21, 1998
LKE-057

~YAtRBQ~liE

TO: Mr. David P• Seely
The Superfurid Division
U.S. EPA, Region 5
77 W. Jackson Blvd (SR-6J)
Chicago, illinois 60604-3590

SUBJECT: Request for Historical Data — REF Tailings and Sediments

REFERENCE: Kerr-McGee Reed-Keppler Park Site (‘RKP Site”)

Dear Mr. Seely:

During our meeting on April 8, 1998, you requested information regarding the types of 11(e)(2)
materials that could have been originally used as backfill at Reed-Keppler Park (RKP)~ We
discussed the information contained in U.S. EPA documentation, the U.S. NRC document,
R~~~logicaiSurvey of the Reed-Kepoler Park Site West Chic~o Illinois, NUREG/CR-3035,
prepared by Radiation Management Corporation (November 1982), the Engineering Report (1986)
and information contained in the records of Kerr-McGee Chemical LLC. This information all
indicates that the only Rare Earths Facility (REF) material used as backfill was tailings.

I am enclosing copies of the pertinent pages from Volume VIII, Appendix E (binder 8 of 20) of the
Engineering Reoort (1966). These three tables provide radiochemical data and statistical results
for the two primary solid waste materials produced at the West Chicago Rare Earths Facility
(REF).

Iail~gs

Tailings were produced as a consequence of unreacted or unextracted materials in the ore. That
is, tailings remain as the solid waste following extraction (commonly called “winning”) of the
desired materials from the primary ore. Tailings from monazite ore processing, produced from
1932 through 1964, consisted primarily of —10% unreacted ore constituents (largely branerite
phases), —10% mixed bariurn(radium sulfate and —80% unexlracted rare earth oxides. The bulk
of the tailings typically ranged from 1,500 to 3,000 pci/g, though some batch lots were up to as
high as 30,000 pci/g.

The average concentrations for the parent” rathonuclides are:

• U-238 14 pCi/g
• Th-232 & Ra-228 1,357 pCi/g (in secular equilibrium)
• Ra-226 812 pCi/g
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The ratio of Ra-228 to Ra-226 averages 1.7 to 1. The uranium concentration is negligible relative
to the radium-226 and radium-228.

The low ratio of Ra-228 to Ra-226 is the direct result of —10% barium sulfate being added to the
ore, prior to processing, as a “hold-back carrier” for radium. The barium sulfate caused the
radium-226 to remain with the tailings.

Sediments (Sludge)

Pond 1 ‘“sludge only” and Sludge Pile “sludge only’ are often called sediments. A one-time
dredging of Pond 1 conducted around the mid-to-late 1950s created the Sludge Pile. The sludge
(sediments) consist primarily of unrecovered rare earth fluorides along with some thoriurn’fluoride,
rare earth phosphates, radium fluoride and uranium fluorides. The rare earth, thorium and radium
fluorides and phosphates are extremely insoluble in aqueous solutions. While uranium
tetrafluoride is also very insoluble in aqueous solutions, some urariyl fluorides were present; uranyl
fluorides are highly soluble in water.

The average concentrations of the “parent” radionuclides, corrected for the relative volumes of
Pond 1 sludge to Sludge Pile sludge, are:

• U-238 222 pCi/g
• Th-232 & Ra-228 4,183 pCi/g (in secular equilibrium)
• Ra-226 255 pCi/g

The ratio of Ra-228 to Ra-226 averages 16.4 to 1. The uranium concentration Is negligible relative
to the radium-228; the apparent simflarity between the uranium and radium-226 concentrations is
coincidental. The high ratio of Ra-228 to Ra-226 is the direct result of —10% barium sulfate being
added to the ore, prior to processing, as a hold back carrier” for radium. That is, the radium-226
remained with the tailings.

Fre’ an engineering perspective it is unlikely that sediments (or sludges) would have been-used
for backfill. These materials run nominally 70÷%water, and an area backfihled with sediments
would have experienced significant and continuing subsidence over years of time,

If ycu have any questions please contact me at 405-270-3792 or Garet Van De Steeg at 405-270-
3574.

Very truly yours,
KERR-McGEE CHEMICAL LLC

J. D. White
Offsites Project Manager

Enclosures
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cc: 0. PA. Jedlicka
M. S. Krippel
R. A. Meserve
C. F. Pilcher
C. E. Van De Steeg
File RKP 1.4-1
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OH NO SAPrLI SIIPI 1J238 U238 718237 TH22 0A23e RA236 0114 GM 0114 EA~ 101 GAP. TOT BAN

I DEPTH VALUE ACCU VALUE ACCU VALUE ACCU VALUE ACCU VALUE ACCU
265 I 2.0 0.0 0.0 2345.0 34.0 900.0 42.0 0.0 0,0 3056.0 54,0
265 2 3.0 76.0 105.0 L597.0 32.0 614.0 111.0 0,0 0.0 2287.0 160.0
265 2 4.0 6.0 130.0 2297.0 41.0 921.0 146.0 0.0 0,0 3227.0 200.0

I 265 2 5.0 0.0 0.0 2128.0 34.0 679.0 43.0 0.0 0.0 $X7.0 55~263 ‘3 6.0 48.0 121,0 2182.0 40.0 967,0 143.0 0.0 0.0 3197.0 19;,0
265 3 1.0 0,0 0.0 1931.0 29.0 779.0 35.0 0.0 0.0 2116.0 C.0

I 265 4 8.0 41.0 142.0 2113.0 44.0 1031.0 160.0 0.0 0.0 3051.0 280265 4 9,0 0.0 0.0 1769.0 32.0 929.0 41.0 0.0 0.0 259E.0 52.0
265 4 10.0 0.0 0,0 0723.0 29.0 750.0 31.0 0.0 0,0 247:.o 47,~
265 5 11,0 0.0 0.0 1910.0 29.0 164.0 36,0 0.0 0,0 2674.0 46.0

I 265 5 12.0 0.0 0.0 1892.0 34.0 723.0 43,0 0,0 0.0 2615.0 55.0
U 265 13.0 0.0 0.0 1114.0 31.0 829,0 40.0 0.0 0,0 254:.o 5:.0

265 6 14.0 0,0 0.0 1655.0 28.0 792.0 31.0 0.0 0.0 2441.0 ~.0

I 265 7 15.0 0.0 0.0 1839.0 30,0 804.0 37,0 0.0 0.0 2643.0 .0265 7 36.0 0.0 0.0 2337.0 41.0 22710 53.0 71.0 2$.0 468:o 72.0265 7 17.0 0.0 0.0 89.0 70.0 482.0 106.0 410.0 67.0 995.0 LI
265 8 18.0 284,0 236,0 1721.0 53.0 93U.0 284,0 0.0 0,0 IIAOLQ -~,74.0

I 265 8 9,0 0.0 0.0 52.0 37.0 62.0 25.0 51.0 12.0 165.0 32.0265 9 20.0 0.0 0.0 1414.0 54,0 2916.0 18,0 65.0 34,0 4455.0 101,0
265 9 20.0 0.0 0.0 2137.0 35.0 1492.0 46.0 0.0 0.0 3629.0 55.0

I 265 9 22,0 0.0 0.0 2083.0 30.0 1314.0 38.0 0.0 0.0 3457.0 49.0265 10 23.0 0.0 0.0 1191.0 27.0 1340.0 35.0 0.0 •0.0 3238.0 44.0265 IC 24.0 0.0 0.0 2338.0 28.0 0470.0 34.0 0.0 0.0 3758.0 44.0
265 II 25.0 13.0 85.0 2103.0 27.0 1495.0 91.0 0.0 0.0 36u.Q i::.o‘ 265 12 21.0 0.0 0.0 2019,0 30.0 1234.0 38.0 0.0 0.0 3253.0 42.0
266 I 2.0 21.0 10.0 222.0 3.0 21.0 12.0 0.0 1.9 170.0 15.0
246 2 3.0 20.0 71.0 1261.0 23.0 788.0 81.0 0.0 0.0 2069,0 210.0

I 766 3 5.0 0.0 0.0 764.0 42.0 590.0 56.0 93,0 28,0 1446.0 75.0266 1 6.0 0.0 0.0 760.0 42.0 576.0 55.0 11.0 28,0 1427,0 75.0266 3 7.0 0.0 0.0 640.0 40.0 460.0 53.0 100.0 27.0 1220.0 72.0
266 4 8.0 0.0 0.0 742,0 48.0 507.0 63.0 134.0 33,0 1323.0

I 266 4 7.0 0.0 0.0 165.0 66.0 532.0 88.0 212.0 48.0 1609.0 .s.0
266 5 00.0 0.0 0.0 791.0 60.0 515.0 80.0 115.0 43.0 1493.0 ‘49,0
266 5 11.0 0.0 0.0 647.0 42.0 523.9 56.0 106.0 21.0 1216.0 LO
ma a 12.0 0.0 0.0 700.0 44.0 603.0 59.0 110.0 30.0 1421.0- ‘79.0

U 266 6 13.0 0.0 0.0 742.0 41.0 411.0 44.0 126.0 33.0 1479.0 66.0266 1 14.0 0.0 0.0 102.0 51.0 533.0 47.0 139.0 35.0 1474.0 91.0
26i 1 15.0 0.0 0.0 777.0 53.0 SILO 71.0 149.0 31.0 3520.0 96.0

U 266 8 06.0 0.0 0.0 002.0 50.0 503.0 47.0 144.0 35.0 1449.0 90,09 17.0 0.0 0.0 833.0 55.0 ~8.0 73.0 155.0 33.0 2576.0 99.0266 9 11.0 0.0 0.0 745.0 50.0 481.0 66.0 147.0 35,0 1401.0 90.0
266 tO ItO 0.0 0.0 111.0 46.0 814.0 62.0 112.0 31.0 1144.0 83.0

I 266 10 20.0 0.0 0.0 121.0 56.0 635.1 14,0 357.0 38,0 1622.0 100.0
266 10 21.0 0,0 0.0 473.0 50.0 507.0 68.0 150.0 35.0 1350.0 9h0
264 II 22.0 0.0 0.0 752,0 57.0 524.0 77.0 170.0 41.0 0454.0 204,0

I 264 12 23.0 0.0 0.0 1507.0 lEO 644.0 23.0 0.0 0.0 1171.0 30.0
270 - — 2 4.0 93.0 61.0 1377.0 20.0 0121.0 10.0 0.0 0.0 2605.0 95.0
210 3 5.0 0.0 0.0 1430.0 17.0 931.0 24.0 0.0 0.0 21SI~0 31.0
270 3 6.0 0.0 0.0 829.0 50.0 761.0 61.0 110.0 33,0 1706.0 90.0

1 210 3 7.0 0.0 0.0 953.0 52.0 657.0 66.0 61.0 34.0 1619.0 91.0

23-On—IS , PME 1
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270 4 8.0 0.0 0,0 1023,0 -64.0 676.0 83.0 121.0 43.0 1320.0 313.0
270 4 9.0 9.0 79.0 1535,0 26.0 1323.0 91,0 0,0 0,0 2667.0 123.0
270 5 10.0 0.0 8,0 930.0 54.0 614.0 70,0 03,0 36.0 1605.0 95.0

I 270 5 03.0 0.0 0.0 949.0 56.0 671,0 12.0 10.0 31.0 3693.0 96.0
270 5 12.0 0.0 0.0 911.0 11.0 600.0 74.0 81,0 38.0 1608.0 201.0
270 6 13.0 0.0 0.0 943,0 - 53.0 466.0 68.0 88.0 36.0 1517.0 92,2

I 270 6 14.0 0.0 0.0 941.0 56.0 599.0 72,0 52.0 37.0 1622.0 96.0
vo 7 15.0 0.0 0,0 875.0 54.0 533.0 69.0 90.0 36,0 1498,0 95.2
210 7 16.0 0,0 0.0 700,0 44.0 493.0 57.0 67.0 29,0 12e0.C’ 75.~
270 9 07.0 0.0 0.0 P28.0 55.0 546.0 72.0 106.0 35.0 0490.0 95.2

P 210 9 19.0 0.0 0.0 174.0 52.0 528.0 68.0 89.0 35.0 229t.O 92.0
270 10 20.0 0.0 0.0 788.0 11.0 505.0 66.0 92.0 34.0 1385.0 90,C’
270 1! 22.0 0.0 0.0 357.0 44.0 535.0 57.0 111.0 30.0 2503.0 72.0

P 270 Ii 23.0 0.0 0.0 958.0 49.0 554.0 63.0 123.0 33.0 1635.0 56.0
270 2 5.0 0.0 0.0 793.0 35.0 561.0 46.0 76,0 23.0 1430.0 62.0
271 3 6.0 0.0 0.0 527.0 15.0 367.0 19.0 22.5 9.4 916.0 26.0
271 3 7.0 0.0 0.0 180.0 38.0 510.0 49.0 94.0 25.0 1381.0 67.0

I 270 4 0,0 0.0 0.0 820.0 45.0 588.0 59.0 112.0 30.0 1520.0 80.0
271 4 9.0 0.0 0.0 843.0 52.0 194.0 68.0 132,0 35.0 1575.0 92.0
211 5 10.0 0.0 0.0 836.0 49.0 507.0 64.0 236,0 34.0 1479,0 97.0

I 271 5 11.0 0.0 0.0 821.0 56.0 572.0 74,0 168.0 39.0 1567.0 100.0
271 5 12.0 0.0 0.0 718.0 48.0 442.0 62.0 236.0 33.0 1375.0 35.0
271 4 13.0 443.0 364.0 921,0 112.0 518.0 413.0 84,0 72.0 2816.0 565.0
271 6 14.0 0.0 0.0 700.0 48.0 574.0 63.0 132.0 33.0 1506.0 86.0
27! 7 05.0 0.0 0.0 831.0 53.0 605.0 70,0 256.0 37.0 1603.0 95.0
271 1 16.0 0.0 0.0 931.0 70.0 631.0 93.0 22LO 52.0 1797,0 127,0
27! 1 17.0 0.0 0.0 747.0 60.0 696.0 10.0 272.0 42.0 1615.0 006,0

I 271 8 11.0 0,0 0.0 800,0 49.0 562.0 64.0 034.0 33.0 1496.0 97.0
213 8 19.0 0.0 0.0 784.0 54.0 508.0 74.0 172.0 40.0 3463.0 103.0
272 9 20.0 0.0 0.0 686.0 49.0 $29.0 64.0 134,0 34,0 1331.0 87.0
271 9 21.0 0.0 0,0 801.0 60.0 569.0 80.0 197.0 43.0 1573.0 109.0

I 272 9 22.0 0.0 0.0 0003.0 46.0 510.0 16.0 203.0 47.0 1804.0 460.0
vi 00 ‘23,0 0.0 0.0 932.0 74.0 638.0 98.0 743.0 54.0 1863.0 134.0
27! 10 24.0 0.0 0.0 953.0 62.0 712.0 90.0 212.0 48.0 1922.0 122.0

I 272 I 2.0 0.0 0.0 1232.0 42.0 445.0 52.0 15,0 27,0 16*1 12.0272 2 3.0 893.0 475.0 1329,0 232.0 605.0 528.0 0.0 0.0 2827.0 722.0272 2 4,0 0.0 0.0 t4~I3.0 22.0 651.0 37.0 0.0 - 0,0 2301.0 46.0
272 3 5.0 0.0 0.0 1245~0 23.0 527.0 27.0 0.0 0.0 1713.0 34.0

I 272 3 6.0 360.0 371,0 1030.0 107.0 475.0 406.0 0,0 0.0 1866.0 561.0
272 3 7.0 0.0 0.0 1610.0 29.0 814.0 38.0 0,0 0.0 2424.0 48.0
212 4 0.0 0.0 0.0 1523.0 22.0 664.0 27.0 0.0 0.0 2181.0 35.0
272 4 9.0 0.0 0.0 1662.0 31.0 836.0 40.0 0.0 0.0 2491.0 51,0I 272 5 10.0 0.0 0.0 1573.0 30.0 730,0 39.0 0.0 0.0 2323.0 49.0
272 5 13.0 2.0 115.0 1419.0 35.0 832.0 329.0 0.0 0.0 2453.0 176.0
272 5 12.0 0.0 0.0 2657.0 34.0 947.0 40.0 0,0 0.0 2604.0 60.0

P 272 4 13.0 0.0 0,0 1523.0 32.0 900.0 43.0 0.0 0.0 2473.0 54.0
272 6 24.0 0.0 0.0 1705.0 29.0 844.0 37.0 0.0 0.0 2549.0 47.0
272 7 15.0 0.0 0.0 339.0 29.0 824.0 37.0 8.0 0,0 2413.0 47,0
272 7 06.0 0.0 0.0 1451.0 25.0 616.0 32.0 0.0 0.0 2067.0 41.0

1 272 7 17.0 0.0 0.0 2493.0 21.0 847.0 21.0 0,0 0.0 2340.0 34.0

I

I
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I DEPTH VAI.UE ACCU VALUE ACCIJ VALUE ACCU VALUE AXU VALUE 000u272 0 08.0 0.0 0.0 1446.0 20.0 661.0 24.0 0.0 0.0 2113,0 31.0
212 8 19.0 0,0 0.0 1018,0 35.0 460.0 14.0 74,0 23.0 1590.0 6L0

I 272 9 20.0 71.0 69.0 1312.0 22.0 U8.0 77.0 0.0 0.0 2051,0 105.0272 9 22,0 0.0 0.0 2018.0 25.0 684.0 29,0 0,0 0.0 2702.0 33,0272 9 22.0 0.0 0.0 1021.0 39.0 485.0 49.0 77.0 25.0 3595.0 67.0
272 20 23.0 0.0 0.0 1509.0 23.0 164,0 29.0 0.0 0.0 2283.0 37.0

I 272 10 24.0 0,0 0.0 1373.0 19.0 885.0 23.0 0.0 0.0 2259,0 ~
299 2 0.2 0.0 0.0 8071.0 240.0 6110.0 325.0 0.0 0.0 14185.0 404.Q
299 2 1.0 0.0 0.0 3134.0 51.0 3018.0 67.0 0.0 0.0 6I12,~ i:.o

I 299 2 2.0 0.0 0.0 6020.0 92.0 5430.0 119,0 0,0 0.0 22450.0 150,0
299 3 — - 3.0 ü.0 0,0 3094.0 45.0 2539.0 51.0 0.0 0.0 5633.0 71.0
299 4 4.0 0,0 0.0 4115.0 88.0 3730.0 113.0 116.0 54.0 8021.0 153�’
299 5 5.0 0,0 0.0 3726.0 65.0 3362.0 86.0 0.0 0.0 7087.0 1

I 300 3 5.0 151.0 202.0 2970.0 36.0 626.0 112.0 0.0 0.0 3747,0 lIt
1

300 3 6.0 0.0 0.0 759.8 95.0 51.5 135.0 559,0 90.0 1151.0 V
300 4 8,0 0.0 0.0 34-45.0 003.0 0630.0 108.0 274,0 59.0 10349.0 l~...,q

I 300 4 9.0 83,0 228,0 6533.0 82.0 0825.0 255.0 151.0 44.0 3592.0 354.0300 5 00.0 0.0 0.0 5552.0 62.0 1091.0 62.0 071.0 33.0 6376.0 94,0300 5 11.0 0.0 0,0 3220.0 65,0 3808.0 91.0 0.0 0.0 7080,0 112,3
300 6 13.0 0.0 0.0 2110.0 43.0 0001.0 56.0 0.0 0.0 3052.0 71,0

I 100 6 34.0 0,0 0.0 0950.0 36.0 069.0 47.0 0.0 0.0 2820.0 59,0
300 7 05.0 87.0 040.0 2375.0 46.0 952.0 165.0 0.0 0.0 3404,0 226,0
300 7 16.0 0.0 0.0 2042.0 40.0 845.0 51.0 0.0 0.0 2886.0 65.0
300 8 17.0 0.0 0.0 1626.0 V.0 571.0 21.0 0.0 0.0 2297.0 35.0

I 301 1 2.0 224.0 54.0 049,0 05.0 42.0 59.0 0.0 0.0 315.0 80.030! 2 3.0 0.0 0.0 2148.0 36.0 953.0 15.0 -0.0 0.0 3000.0 53.0
501 2 4.0 0.0 0.0 2002.0 35.0 039.0 44.0 0.0 0.0 2940.0 56.0

I 301 3 5.0 0.0 0.0 2302.0 33,0 809.0 40.0 0,0 0.0 2910,0 53.0
30! 3 6.0 17.0 96.0 1913.0 31.0 723.0 007.0 0.0 0.0 2650.0 141.0
301 3 7.0 0.0 0.0 1~3.0 33.0 712.0 40.0 0.0 0.0 2635.0
501 4 8.0 0.0 0.0 1379.0 30.0 676.0 39.0 0.0 0.0 2055.0

1 30! 4 9.0 48.0 004.0 3518.0 32.0 749.0 117.0 0.0 0.0 7345.0301 5 10.0 0.0 0.0 1381.0 27.0 590.0 35.0 0.0 0.0 1973.0
302 5 12.0 0.0 0.0 3319.0 25.0 131,0 32.0 0,0 0.0 2030,0- 41.0

I 301 5 02.0 0.0 0.0 1341.0 24.0 687.0 31.0 0.0 0.0 2053.0 39.0302 6 13,0 0.0 0.0 1510.0 23.0 753.0 37.0 0.0 - 0.0 2713.0 46.0
300 6 04.0 0.0 0.0 0700,0 23.0 710.0 35.0 0.0 0.0 2412.0 45.0‘ 30! 7 05.0 0.0 0.0 1522.0 32,0 743.0 10.0 0.0 0.0 2245.0 51.0
300 7 16.0 0.0 0.0 1621.0 24.0 765.0 51.0 0.0 0.0 2392.0 39.0
300 7 17.0 0.0 0.0 1460.0 25,0 614.0 33.0 0.0 0.0 2037.0 41.0
301 8 18.0 0.0 0.0 1511.0 26.0 729.0 33.0 0.9 0.0 2320.0 42.0

I 300 I 19.0 0.0 0.0 1~7.0 t.0 965.0 28.0 0.0 0.0 2562.0 36,0
300 I 20.0 0.0 0.0 1237.0 23.0 831.0 28.0 0.0 0.0 2576.0 36.0
303 9 21.0 0.0 0.0 1545.0 23.0 829.0 23.0 0.0 0.0 2394.0 36.0
302 9 22.0 0.0 0.0 1107.0 20.0 765.0 25,0 0.0 0.0 2372.0 33.0

I 302 10 23.0 0.0 0.0 2477.0 25.0 750.0 32.0 0.0 0.0 2227.0 41,0
30! 20 24.0 0.0 0.0 919.0 45.0 411.0 56.0 60.0 38.0 1467.0 78.0

- 302 3 5.0 09.4 1.1 40.2 2.2 6.0 4.6 0.0 0.0 65.i 6.3
302 3 4.0 23.0 28.0 227.0 0.0 136.0 32.0 0.0 0.0 386.0 43.0I 302 3 7,0 0.0 0.0 116.0 38.0 SOLO 18.0 31.0 24.0 l435.~ 66.0

I 23-06cM . WE 3
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302 s.o 0.0 0.0 785.0 42.0 584.0 54.0 64.0 79.0 0433.0 74.0
302 4 9.0 0.0 0.0 775.0 42.0 565.0 55.0 69.0 20.0 0422.0 75.0
302 5 10.0 0.0 0.0 776.0 44.0 568.0 37.0 82.0 29.0 04:6.0 18.0
302 5 10.5 0.0 0.0 795.0 45,0 592.0 ~.0 80.0 30.0 1467.0 80.0
302 ‘6 03.0 0.0 0.0 863.0 48.0 500.0 62.0 91.0 32.0 0534.0 E.~
302 6 11.0 0.0 0.0 824.0 49.0 525.0 64.0 104.0 33.0 1453.0 07.~
302 7 05.0 0.0 0.0 040.0 48,0 530.0 62.0 003.0 33.0 0471.0 E~..1
302 7 36.0 0.0 0.0 845.0 19.0 520.0 63.0 102.0 33.0 1457.0 96.0
302 1 17.0 0.0 0.0 933.0 58.0 630.0 75.0 129.0 ~.O 0680.0 002.0
302 8 18.0 0.0 0.0 924.0 56.0 555.0 73.0 335.0 39.0 1614.0 100.0

I 302
302

8
9

29.0
20.0

0.0
0.0

0.0
0,0

874.0
964,0

55.0
57,0

529.0
540.0

12,0
74.0

234.0
045.0

5E.~
40.0

1537.0
je49,0

52.0
~

302 9 21.0 0,0 0.0 0000.0 68.0 545,0 89.0 191.0 48.0 0736.0 o::.c-‘ 302
302
302

00
10
20

22.0
23.0
24.0

0.0
0.0
0.0

0.0
0.0
0.0

902.0
045.0
904.0

65.0
51,0
52.0

537.0
462.0
387.0

85.0
66.0
67.0

178.0
029.0
038.0

46,0
35.0
36.0

0617.0
0435.0
1429.0

116.0
90.0
92.0

303 I 2.0 0.0 0.0 3005.0 46.0 540.0 59.0 90.0 30.0 1635.0 83,0

I 303
303

2
2

3.0
4.0

0.0
0.0

0.0
0.0

1134.0
1713,0

64.0
75.0

894.0
064.0

83,0
11.0

133.0
071.0

43.0
52.0

2161.0
2274.0

113.0
133.0

303 3 5.0 0.0 0.0 901.0 28.0 580.0 35.0 32.0 07.0 0535.0 48.0

I 303
303
303

3
3
4

6.0
7.0
tO

0,0,
o,~
E~o

0.0
0.0
ÔJ

900.0
919,0
889.0

36.0
44.0
ItO

515.0
552.0
547.0

46.0
56.0
50.0

46.0
93.0
70.0

24.0
29.0
26.0

1493.0
0592.0
0504.0

53.0
77.0
60,0

303 4 9.0 0.0 0.0 934.0 39.0 584.0 50.0 43.0 25.0 0583.0 68.0
303 5 10.0 0.0 0.0 931.0 46.0 767.0 40.0 95.0 30.0 1798.0 80.0
303 5 00.0 0.0 0.0 992.0 43.0 594.0 55.0 83.0 28.0 2669.0 75.0
303 5 02.0 0.0 0.0 928.0 52.0 717.0 67.0 101.0 34.0 1753.0 91.0

I 303
303
303

6
6
7

33.0
14.0
05.0

0.0
0.0
0.0

0.0
0.0
0.0

0075.0
1257.0
3290.0

54.0
30.0
21.0

756.0
2004.0
997.0

69.0
41.0
37.0

10.0
0.0
0.0

36.0
0.0
0.0

2911.0
2261.0
2288.0

95.0
52,0
46,0

303 7 16.0 0.0 0.0 953.0 44.0 606.0 56.0 55.0 29.0 1634.0 17.0

P 303
301

7
I

01.0
18.0

0.0
0.0

0.0
0.0

962,0
141.0

44.0
44.0

581.0
630.0

56.0
59.0

74.0
42.0

29.0
30.0

1617.0
0639,0

77,0
81,0

303 I 09.0 0.0 0.0 1434.0 27.0 862.0 36.0 0.0 0.0 2306.0 45.0

I
303
303
303

9
~
9

20.0
20.0
22.0

0.0
57.0
0.0

0.0
89.9
0.0

1312.0
3755.0
110,0

25.0
21.0
54.0

753.0
004.0
519.0

33.0
19.0
41.0

0.0
0.0

12.0

0.0
0.0

‘ 36.0

21744
2626.0
1019,0

41.0
236.0
94.0

303 10 23.0 0.0 0.0 1004.0 53.0 605.0 61.0 003.0 35.0 1104.0 93,0

I 303
306

10
I

24.0
2.0

0.0
0.0

0.0
0.0

1641,0
0282.0

25.0
19.0

775.0
602.0

20.0
24.0

0.0
0.0

0.0
0.0

2376.0
1863.0

36.0
31.0

306 2 2.0 0.0 0.0 1380.0 25.0 619.0 32.0 0.0 0.0 2059.0 41.0

I
304
306
307

3
3
I

4.0
5.0
0.0

0.0
0.0

65.0

0.0
0.0

71.0

1402.0
482.0

1332.0

21.0
21.0
22.0

620.0
120.0
737.0

27.0
14.0
80.0

0.0
34.4
0.0

0.0
7.3
0.0

2012.0
616.0

2254.0

34.0
19.0

309,0
301 I 2.0 0.0 0.0 1M4.0 23.0 753.0 30.0 0.0 0.0 2322.0 36.0

U 307
307
307

2
2
3

3.0
4.0
5.0

0.0
0.0
0.0

-0.0
0.0
0.0

1370.0
1008.0
948.0

20.0
44.0
53.0

655.0
560.0
505.0

21.0
77.0
63.0

0.0
016.0
90.0

0.0
40.0
34.0

2055.0
3654.0
2563.0

32.0
005.0
89,0

I 301
301

3
3

6.0
7.0

0.0
0.0

0.0
0.0

1008.0
900.0

52.0
41.0

490.0
460.0

66.0
60.0

94.0
06.0

35.0
30.0

0593,0
0446,0

90.0
82.0

flEEt

--it~f-

I

I
I
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307 4 8.0 0.0 0.0 3289.0 22.0 178.0 29.0 0.0 0.0 2067.0 36.0
307 4 9.0 0.0 0.0 911.0 48.0 560.0 62.0 79.0 32,0 1550.0 85.0

. 347 5 00.0 0.0 0,0 944.0 51.0 505.0 65.0 95.0 34.0 0544.0 a~,o
‘ 307

307
307

5
‘5
6

11.0
12.0
13,0

0.0
0,0
0.0

0,0
0.0
0.0

901.0
890.0
832.0

41.0
42.0
38.0

541.0
510.0
484.0

52.0
53.0
48.0

52.0
63.0
53.0

77.0
28.0
24.0

1500.0
1463.0
0400.0

itO
13.0
66,0

I 307
301
301

4
7
7

14.0
05.0
36.0

0.0
0.0
0.0

0.0
0.0
0.0

944.0
971.0
925.0

50.0
52.0
44.0

535.0
507.0
498,0

64,0
67.0
5,,0

95,0
94.0
74,0

33.0
35,0
29.0

0554.0
0587.0
3497.0

89.0
92.0
77,0

I
301
307
307
307

7
8
B
9

37.0
30.0
9.0
20.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

900.0
881.0
824.0
957.0

41.0
46.0
39.0
42.0

472.0
508.0
391.0
415.0

52.0
59.0
49.0
53.0

72.0
96.0
79,0
73.0

27.0
31.0
74.0
28.0

3444.0
1485.0
0294.0
0455.0

72,0
80.0
68.0
73.0

I 307
307
308
308

00
10

0
I

22.5
23.5
2.0
2.0

0.0
0.0

05.8
0.0

0.0
0.0
3.2
0.0

900.0
0026.0

51.9
435.0

45.0
50,0
1.0

9t0

502.0
481.0

9.8
894.0

57.0
65.0
3.6

046.0

79.0
96.0
0.0

418.0

30.0
34.0
0.0

90.0

1560.0
0609.0

17.4
0807.0

~-rtt
9

.-...0

I 308
308
308

2
2
2

3.0
4.0
5.0

0.0
0.0
0.0

0.0
0.0
0.0

230.0
402.0
022.0

21.0
45.0
05.0

96.0
166.0
46.0

36.0
62.0
20.0

103.0
295.0
55.0

20.0
36.0
£1.0

429.0
763.0
223,0

49.0
85.0
27.0

I 309
308
301
308

3
3
4
4

6.0
1.0
8.0
9.0

0.0
0.0
0.0

22.0

0.0
0.0
0.0

55.0

902.0
882.0

1609.0
0398.0

277.0
181.0
24.0
08.0

650.0
685.0
42.0

516.0

240.0
247,0
27.0
60.0

3035.0
1094.0

74.0
0.0

172,0
284.0
14.0
0.0

2378.0
2650.0
1808.0
0136.0

36L0
371.0
39.0
84.0

I ‘ 308
308

4
5

10.0
02.0

0.0
0,0

0.0
0.0

919.0
942.0

044.0
46.0

442.0
427.0

208.0
59.0

771,0
005.0

138.0
30.0

2032.0
0474.0

23E.C’

00.0

I
I sAgnSI

~M, flirt

I YA*IAEE, Cl:

8Th. DCV., it

I STMOARD

mx. ytsi~

8*1. V*LJL

0233 U238 11(232 9H232 6A736 RA236 GnU $0
YAWl ACCU VAL1~ CU VALUE Afl VAUlt
pC1/~ PCI/I pCI/q pCI/i pCI! pOll; pOl/;

SAM TOT SM TOT GM
ACE? VALUE ACCU

p00/; pCI! PCI/I

226 226 224 226 226 226 226 226 226 226

03.7 15.2 1356.8 44.7 811.0 69.4 78.4 20.4 2260.2 95.0

5561.7 3241.2 3123415.4 736.1 801247.3 3856.2 27301.3 460.3 3037324.4 7820.4

74.6 56.9 0015.2 27.1 899.5 62.3 031.6 25,7 1742.8 89.4

5,0 3.8 70.2 Ii 59.0 4.1 LV 3.7 215.? 5.?

0 0 40,2 I 4 3.6 0 0 65.8 4,9

013 ‘ 475 8443 240 93ff 528 0054 204 24105 722
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‘s Office, August 15, 2005~,tronicFihng, Received, Clerk

p.
C~27912. 0E!T CH1C~G7

LOCATION: PO~0 I — SLUDSE ONLY

DR JO SAPPLE

~
~
~
3~9

;
5
a
6

SIWL
DEPTh

~
tO
0,0
0.0

U233
VALUE

0,0
0.0
0.0
0.0

U238
ACCU

0.0
0.0
0.0
0,0

114232
VALUE
1249.0
3287.0
0709.0
3772.0

1)1232
ECU

54.0
65.0
38.0
69.0

XA236
VALUE

22.0
110.0
63.0
62,5

RA236
ACCU

69.0
77.0
47.0
79.0

0114 BAn
VALUE

209,0
104,0
96.0

065.0

DIM SAN
AlOE?

35.0
41.0
24.0
43.0

lOT SA~
VALUE
999.0
3502.0
186E,O
3904,0

101 EAN
ACCU

57.2
109.~
65.0

II:.O
359
385
3~5

6
2
2

0.0
3.0
4.0

0.0
01.2

200.0

0,0
0.0

002.0

3210.0
28.0’

2955,0

63,0
0.5

37.0

50.0
3.4

272.0

74.0
0,8

114.0

022.0
0.0

83.0

40.0
0.2

20.0

354á.0
ILL

3520.0

00~.v
2.4

15!.~
325
3~5

3
4

02.0
23.0

0.0
0.0

0.0
0.0

2344.0
2255.0

25.0
32.0

22.0
34.5

25.0
34.0

30,0
105.0

03.0
29,3

2378.1
2357.0

3E.O
52.0

5 15.0 0.0 0.0 6402.0 91.0 0.0 83.0 280,0 46.0 6476.0 125.0
3~5 4 06.0 0.0 0.0 6467.0 70,0 0.5 68.0 201,0 37.0 6535. 105.7’
3~5 7 08.0 0.0 0.0 5208.0 66.0 40.0 70,0 380.0 38.0 5336,0 203.7
387 4 5.0 075.0 62.0 2000.0 78.0 39.0 93.0 57,0 07.0 0270.0 02B.~
397 5 7.0 0.0 0.0 698.0 00.0 20,0 20.0 54.0 02.0 750.0 30.0
327 6 9.0 0,0 0.0 1372.0 29.0 54.0 35.0 50.0 08,0 0476.0 45.1
381 6 00.0 301.0 175.0 3521.0 58.0 051.5 393.0 104,0 34.0 364~.0 2E9.~
367 1 12.0 200.0 205.0 424.0 61,0 51.0 226.0 135.0 40,0 s°.93,e 115.0
393 4 5.0 0.0 0.0 2220,0 50,0 14.0 60,0 238.0 32,0 2372.0 84.0
393 4 6.0 0.0 0.0 3108,0 62.0 29.0 72.0 217,0 37.0 3864.0 002.0
393 4 7.0 0.0 0.0 1554.0 27,0 52.0 32,0 12.0 16.0 2677.0 41.0
373 5 8.0 0.0 0.0 1010.0 23.0 64.0 23,0 46.0 24.0 1080.0 39.0
313 6 9.0 1140.0 553.0 2004,0 155.0 08,0 521.0 51.0 204.0 3219.0 861.0
393 6 00.0 2090,0 1023.0 4030,0 342.0 2305.0 U22.0 0U.0 391.0 6199.0 1560.1-
393 7 00.0 0.0 0,0 3159,0 63.0 39.0 10.0 229.0 19.0 4!U.O 003.0
313 8 12.0 0.0 0.0 2528.0 52.0 33.5 43.0 191.0 34.0 2467.0 GS.0
373 0 33.0 0.0 0.0 6412.0 83.0 55.0 87.0 272.0 49.0 6648.0 229.0
419 2 2.0 13.5 2.4 42.4 0.8 5.9 2.8 0.0 0.0 62,0 3.6
409 3 3.0 0.0 0.0 4800.0 13.0 598.0 83.0 262.0 45.0 5660.0 119.0
401 3 4,0 0,0 0.0 0572.0 25.0 0.0 29.0 70.0 05.0 3562.0 42.0
409 3 5.0 52.0 155,0 4422.0 54.0 210.0 171,0 133.0 30.0 4822.0 237.0
409 4 4.0 0.0 0.0 ¶413 03.0 31.0 22.0 25.0 30.0 3058.0 27.0
46! 5 1.0 0.0 0.0 2102.0 32,0 4.0 31.0 010.0 18.0 2158.0 49.0
429 5 hO 0.0 0.0 5331.0 55.0 0,0 50.0 212.0 28.0 5424.0 60.0
419 6 9.0 0.0 0.0 6238.0 66.0 28.5 63.0 218.0 35.0 6837.0 98.0
419 1 10.0 0.0 0.0 5450.0 57.0 12.5 53,0 216.0 29.0 5$6.O 03.0
41?
419
II?

419

1
8
9

9

12.0
12.0
03.0
14.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

354.0
4117,0
1544.0
7515.0

00.0
34.0
23.0
U.0

8.5
21.0
20.0
0.0

14.0
51.0
26.0
84.0

12.0
264.0
57.0

303.0

6.0
31.0
13.0
41.0

354.0
4269.0
0592.0
1574.0

03.0
84.0

17.0
129.0

419
41?
40?

10
11
12

05.0
16.0
18.0

0.0
249.0

0.0

03
53.0
0.0

4497,0
973.0

4051.0

77.0
17.0
48.0

71.0
24.0
11.5

71.0
60.0
41.0

211.0
7.0

136.0

43.0
00.0
23.0

4674.0
1053.0
4934.0

038.0
82.0
67.0

420 4 5,0 0.0 0.0 3756,0 54,0 127.0 43.0 203.0 34.0 4093.0 70-0
420 4 7.0 0.0 0.0 1415.0 30.0 35.3 36.0 82.0 09.0 0576.0 50.0
420 5 8.0 0.0 ED 443.0 36.0 4,0 20.0 23.0 20.0 671.0 21.0
420
420

5
4

9.0
10.0

0.0
0.0

0.0
0.0

952.0
3201.0

22.0
52.0

12.0
28.5

lEO
50.0

14.0
149.0

¶4.0
11.0

6028.0
3291.0

38.0
84.0

420 7 OLD 0.0 0,0 3734.0 67.0 17.5 71.0 236.0 42,0 3851~0 000.0
420 8 12.0 0.0 0.0 0659.0 44.0 33.0 54.0 216.0 28.0 2733.0 75.0
420 8 03.0 0.0 0.0 3427.0 48.0 57.5 79.0 075.0 43.U 3639.0 113.0
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Clerk’s Office, August 15, 2005ctronic Filing, Received,

~E51CHICA6G LOCAnUN: P045 0 SLUDGE ONLY

SANU
,

SIWL
DEPTH

U236 01238
VALUE ACCU

TH2S2
VALUE

1R232
ACCU

74236
VALUE

PA33~
CU

420 9 (4.0 0.0 0.0 3479,0 75,0 35.5 87.0
420 9 05.0 0.0 0.0 7752.0 017.0 45.3 13C’.O
921 5.0 0.0 0.0 2812.0 40.0 45.0 72.0
421 3 6.0 0.0 0.0 2886.0 54.0 78.0 64.0
421 4
422 4

7.0
ED

0.0 0.0
0.0 0.0

3631,0
2504.0

05.0
53.0

95.0
000.0

102.0
64.0

421 5 ~.0 1.0 13.0 984.0 23.0 49.0 82.0

42! 6 00.0 46.0 123.0 0604.0 37,0 027.0 031,0
420 7 10.0 039.0 229.0 2581.0 43.0 117.5 143.0

10385 0! 5.0 0.0 0.0 09(0.0 36.0 26.0 42.0
10385 11 6.0 135.0 053.0 2333,0 49.0 76.0 170.0
00385 (2 7.0 0.0 0.0 0559.0 36.0 02.0 47.0
10385 13 8.0 0.0 0.0 0679.0 38.0 27.0 46.0
20385 03 9.0 0.0 0.0 0257.0 34.0 62.0 47.0

I i0365 04
20385 (5
20385 15

00.0
11.0
02.0

0,0 0.0
0,0 0.0
0.0 0.0

3114.0
2453.0
3878,0

51.0
44.0
70,0

23,5
34.5
56.5

65.0
50.0
81.0

I
20385 26
10385 16
10385 37
20385 IS

03,0
04.0
15.0
36.0

0.0 0.0
0.0 0.0

194.0 141.0
126.0 076.0

6999.0
5600.0
7833.0
4257.0.

020.0
104,0
48.0
60.0

86.5
36,5
72,0
72.0

035.0
119.0
159.0
194,0I 00335 08 11.0 0.0 0,0 5282.0 200.0 40.5 022,0

I U238
VALUE
pCII~

(0238 711232
Act!) VALUE

pCI/c PCI

111232
AtOll

pOll;

8A236
VAU~
pCllj

M236
A~1J

pCI!

OTtER G~K
VALUE
pCI

I tSAWLE8,m: 12 72 72 72 72 72 72 72 72 72

I
~M, lbirt

VARIIAICZ, Cl:

64.5

78829.3

43.5 3140.9

20410.3 3666772.3

54.0

1616.6

11.1

20698.2

95.7

22322.9

333.6

7332.9

33.5 3340.6

462,4 3927868.1

234.4

40831.8

5Th. DIV., u 210.8 143.2 1114.9 40,5 047.3 046,0 35.6 25.1 2990.9 202.0

$TMPARD EU~: 33,2 06.? .7 4.8 17.4 17.2 10.2 3.0 233.6 23.0

u*~
0(1k. VtILi

.
0 0 28 ES 0 1.5 0 0 42.6 2.4

Mt. VtIE, 2092 0023 1752 302 1205 2122 320 090 1911 1560

U-Isis PAGE 2

0TH GM 0T1~GM TOT SM TOT ton
VALUE ACCU VALUE ACCU

045.0 47.0 312h0 124.0
328.0 72.0 7911.0 090.0
227.0 38.0 3044.0 00:.0
033.0 34.0 3077.0 90,0
216.0 55.0 3895.0 043.0
165.0 34,0 2850.0 io.o
37.0 04.0 0076,~ 011.0
52.0 24.0 1664.0 090.0
43.0 25.0 2109.0 297.0
64.0 22,0 0942.0 60.0
84.0 30,0 2473.0 26,0
65,0 24.0 1&6.0 45.0
80.0 24.0 2786.0 64,1’
46,0 20.0 0365.0 )

141.0 35.0 3532.0 ,t
94.0 27.0 2514.0 -. 0

171.0 41.0 4000.0 — .0
300.0 74.0 7202.0 095.0
262.0 66.0 5677.0 171.0
70.0 28.0 fl69.0 222.0
04.0 34.0 4539.0 089.0

210.0 62.0 6400.0 062.0

OTF%A SAn TOT SM TOT EM
ACCU VALUE ACCU

1’

I
I
I
I
I
I
I



Electronic Filing, Received, Clerk’s Office, August 15, 2005

c-27972 ~5J ~)flcA53 LQCATW#: SLUOSE ?ILE — SLUOSE 0~LY

io s&n~oi $nPt 01238 01238 1H12 144232 74226 RA22� 0Th GAK 0TH EA~ TOT son TOT 5A~
OEPTH VALL’t ACt!) VALUE 000U VALUE ACCU VALUE *001) VAIl)! ACCU

259 1 1.0 70.6 3.3 74.6 0.2 5.5 3.7 0.3 0,6 052.0 S.c
259 2 2.5 49,1 4.3 247.0 7.0 0.3 4.7 0.0 0.0 204,0 1.o
759 3 5.0 0.0 0.0 3500.0 46,0 49.0 50.0 246.0 27,0 3643.0 7L(
759 3 4.0 144.0 246.0 3749.0 53,0 147.0 063.0 057.0 30.0 40:5.0 227.0
259 3 7.5 0.0 0.0 2796.0 38.0 062.0 40.0 65.1’ 22,0 3023.0 ~,o
278 ‘3 5.0 2349.0 777.0 2942.0 200.0 096.0 842,0 0.2 0.0 sire ~sas.c
278 3 6.0’ 26.0 01.0 279.0 6.0 00.0 09.0 2.2 3,3 307.0 26.0
118 3 7.0 0,9 2.2 4,0 0,3 2.8 1.4 0.6 0.2 1.4 1.~
279 1 1.0 291.0 045.0 5066.0 57.0 078.0 160.0 042.0 30.0 5692.0 226.1’
271 1 2.0 505.2 033.0 5294.0 55.0 220.0 242.0 25.0 27.0 5994,0 205.0
279 2 3.0 3426.0 0285.0 4520,0 334.0 149,0 1420.0 040.0 243,0 831.0 ¶969.0
219 2 4.0 508.0 053.0 5192.0 60.0 78,0 012.0 9!.2 31.3 5~:7.C 2~c.c
279 3 5.0 363.0 032.0 5042.0 54.0 322.0 047,0 89.0 27,0 5802.0 206.0
279 3 6.0 470.0 156.0 5024.0 61.0 84.0 274.0 67.0 32.0 !ét.4.0 Z4t,~
279 3 7.0 2869.0 922,0 3250.0 270.0 10,0 1019.0 9.0 172.0 6247.0 1410.2
279 4 3,0 331.0 103,0 4225.0 43.0 203.0 115.0 102.0 :2,0 4!SU.0 162.0
279 4 1.0 092.0 121.0 4299.0 46.0 177,0 123.0 67.0 23.1 4715.0 134,0
779 5 20.0 372.0 86.0 2410.0 32.0 165,0 96.0 46.0 17.0 2956,. 14.C
279 5 02.0 232.0 214.0 5900.0 00.0 217.0 238.0 266.0 44,0 6516.0 333.0
279 6 03.0 135.0 093.0 1642.0 76.0 289.0 215.0 200,0 40.0 1272.0 301.0
779 6 14.0 296.0 l7i.0 5854.0 69.1’ 442.0 203.0 115.0 37.0 6767.0 260.0’
279 7 05.0 ~7.0 OSLO 4772.0 54.0 333.0 050.0 208.0 28.0 5470.0 211.0
279 7 16.0 40.0 228.0 6131.0 73.0 325.0 200.0 203.0 39.0 6759.0 294.0
279 8 27.0 206.0 m.o 4721.0 70,0 309.0 249.0 293,0 46,0 5425.0 346.0
200 I 1.0 0.0 0.0 4619.0 56.0 23,0 51.0 020.0 32.0 4671.0 66.0
280 I 2.0 0.0 0.0 3948.0 39.0 25.0 36,0 lEO 09.0 1050.0 56.0
210 2 2.5 0.0 0.0 4427.0 60.0 88.0 64.0 266.0 35.0 4691.0 94.0
250 3 5.0 EQ 0.0 5803.0 11.0 429,0 74.0 20l.0 40.0 6443.0 110.0

• 220 3 6.0 217.0 077.0 4101.0 60.0 197.0 196.0 146.0 35.0 4630.0 213.0
280 4 8.0 0.0 0.0 4560.0 84.0 412.0 89.0 223.0 49.0 7195.0 032.0
290 4 9.0 74,0 247.0 £037.0 86.0 383.0 273,0 166.0 49.0 6660.0 390.0
280 5 10.0 0.0 0.0 3152.0 90.0 467.0 91.0 252.0 54.0 6511.0 044.0
30 5 01.0 0.0 0.0 4283.0 99.0 492.0 000.0 233.0 60.0 7008,0 toDD
280 6 13.0 94.0 145.0 5353.0 58.0 243.0 160.0 ¶0,0 28.0 5160.0 225.0
290 7 24.0 0.0 0.0 5241.0 70.0 353.0 75.0 030.0 40.0 5730.0 210.0
290 7 15.0 0.0 0.0 5498.0 66.0 247.0 67.0 215.0 37.0 s,so;o 000,0
290 8 16.0 0.0 0.0 5602.0 53.0 349.0 41.0 040.0 26.0 4091.0 15.0’
220 9 17.0 137.0 oac 5030,0 60.0 298.0 171.0 90.0 32.0 5545.0 248.0
280 9 11.0 159.0 LT1.0 3911.0 50,0 247.0 252.0 82.0 27.0 4419.0 212.0
282 2 3.0 00.0 115.0 3433.0 44.0 83.0 128.0 62,0 24.0 3658.0 079.0
220 7 4.0 84.0 lEO 2903.0 35.0 37,0 101.0 66.0 09.0 3090.0 140.0
280 3 5.0 134.0 00.0 2015.0 29.0 59.0 90.0 51.0 36.0 2265.0 125.0
213 3 6.0 127.0 140.0 4020.0 61.0 34.0 101.0 (36.0 35.0 4267.0 262.0
293 3 7.0 0.0 0.0 3205.0 55.0 12.0 62.0 131.0 33.0 3350.0 09.0
293 3 8.0 0.0 0.0 3341.0 57.0 59.0 66.0 161.0 35.0 3496.0 94.0
293 4 9.0 ES 0.0 3378.0 42.0 27.0 44.0 244,0 24.0 3455.0 65.0
293 4 20.0 0.0 ES 624.0 tO 47.3 8.5 21.0 4.4 194.0 12.0
293 5 10.0 49,9 0.3 380.0 4,0 36.3 9.2 2.9 Li 410.0 03,0
213 5 02.0 863,0 245.0 4615,0 55.0 401.0 062.0 3,0 29.0 3973.0 225.0
294 2 3.0 0,0 0.0 1154.0 89.0 40.0 03.0 740,0 46.0 8009.0 230.0
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•,Electronc Filing,.Received, Clerk’s Office, August 15, 2005

C—27~~~. 3551 CHOCASO LCATIO4 SLUDGE PILE - SLUDGE OHLY

I C SkfLE S~L U238 U238 1H232 1H232 RA226 RA226 0744 SAN 0TH GAn roi 6A,~ TOT IAnOEPTH OALIJ( ACtU VALUE ACCU VALUE ACCU VALUE ACCU VALUE ACCU

I 294 2 4.0 0.0 0.0 9245.0 009.0 0.5 023.0 396.0 67.0 935~,~ 184.1’$4 3 5.0 147.0 105,0 3551.0 40.0 005.5 216.0 58.0 20.0 3761.5 243,0294 3 6,0 0,0 0.0 fl40.0 66,0 400.0 63.0 255.0 34.0 6697.0 ,i.~794 3 7,0 0.0 0.0 5653.0 71.0 275.0 82.0 212.0 45.0 6040.0 121.0

I 294 4 8.0 0.0 0.0 6457.0 102.0 289,0 114.0 269,0 63.0 7o15.~ 263,0
294 ‘ 4 9.0 0.0 0.0 5414.0 80.0 262.0 90.0 277,0 41.0 5952.0 231,0
294 5 00.0 0.0 0.0 6354.0 95,0 263.0 105.0 253,0 37.0 6875,: 253.0‘ 294 5 12.0 110.0 63.0 2090,0 20.0 206.0 71.0 4,0 22.0 1121.0 95.0
305 1 1.0 0.0 0.0 57L5.0 204.0 259,0 009.0 353.0 66.0 6327.0’ 070.0
305 1 2.0 0.0 0.0 5979,0 47.0 273.0 66,0 090,0 37.0 6442,0 101.1
305 2 3.0 0.0 0.0 5913.0 94.0 285.0 006.0 334.0 57.0 6532,0 iSl.c’

I 315 2 4,0 0.0 0.0 4848.0 57.0 240.0 59.0 069.0 33.0 5217,: es.o
5 325 3 5.0 0,0 0.0 5126.0 81.0 046.0 90.0 251.0 50.0 552~,C 0~l.C

325 3 6.0 0.0 0.0 4804,0 129.0 97.0 153.0 43b.0 96.0 5337.2 “c,,

I 326 1 0.3 901.0 231,0 6556.0 84.0 4557.0 264.0 55.0 46.0 22055.0 .1’326 7 2.0 479.0 117,0 2841.0 39.0 2451.0 .034.0 0,0 0.0’ 5736,0
326 4 3.4 11.5 3.! 002.0 0,0 26.0 4.5 0.8 0.8 t4~.0 S.C

I
U258 U238 T14232 181237 RAV6 RA226 OIlER SA~OTHER SAN TOT son WI SAP

VALUE CU VALUE ACt!) VALUE CV VALUE *0W VALUE ACCtI pCJIg pCllq pC!!g pC1/~ PCI/I PCI/I iOllq , pCI!9 oCi!q

47 67 57 67 61 67 67 61 67 67

I lENt, Xbvt 250.5 000.4 4367.4 60.5 287.6 054.3 235.3 37.3 5025.2 206.9

I VAR1~E,s”2: 316246.9 45854.33976923.3 3323,0 378475.5 48938.9 mi.; 1270,8 5409447.5 93429,9

$10, 0EV., st 413.4 2(4.1 1994.2 57.6 415.2 221.2 99.9 35.7 2327.8 305.7

I STMIMD EPsom: 74.9 26.2 243.6 7.0 75,2 27.0 12.2 4,4 284.4 37.3

I Mtl.VN,IE; 0 0 4.2 0.3 0.5 1.4 0 0 9.4 —3,9MAX. VAj.~ 3426 1285 1245 384 4551 1422 436 243 ‘ 02055 069

I
I
I
I

PW 2

I
I




