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1.0Jntroduction
HesslerAssociateshasbeencontractedbyAREVA NP,Inc.todevelopanoisemodelforthehyperbolic
naturaldraftcoolingtowersplannedforuseattheBellBendNPP Expansionproject.Thecirculating
watersystemcoolingtowercouldbeasignificantsourceofenvironmentalnoiseleavingthesite.As a
result,themodelednoiseemissionsfromthetoweraretobecomparedtobaselineambientsoundlevel
measurementresultsatdiscreetpointsofinterestmeasuredinpreviousleaf-onandoffambientsurveys.
Thiscomparisonpermitsanestimateofsubjectiveresponsetocoolingtowernoiseattheclosest
potentiallysensitiveoff-sitelocations.

Itisstillearlyintheprojectandcomprehensivenoisedesigndataisnotavailableforthebulkoftheplant.
Soundemissionsfromexistingnaturaldraftcoolingtowershavebeencatalogedfromin-situnuclearplant
measurementsandpredictionalgorithmshavebeendevelopedforsourcesoundpowerlevelsforthe
coolingtowers.

2.0_ExecutiveSummary and Conclusions
Coolingtowernoiseemissionswereestimatedatfouroff-sitecommunitylocationsandoneon-site
location.Thelargebufferdistancesbetweenthetowersandpotentiallysensitivereceptorsaremostlyflat
farmfieldswiththeexceptionofahighridgetothenorththatrunseastandwest.Thereisnomajordense
forestcoveragebetweentheplannedfacilitiesandtheclosestresidentialreceptorstothe west.The
estimatedcoolingtowernoiselevelcontours,thereforewouldbeessentiallythesameduringleaf-onand
offseasons.

Theestimatedlevelsfromthecoolingtowersaretabulatedandcomparedtobaselineambient
measurementsmadeduringleafonandoffseasons.Itisconcludedthatnoiseemissionsfromtheplanned
hyperboliccoolingtowers,exclusiveofthetowerrecirculationpumpsandallother plantsources,willbe
imperceptibleatmostsensitivelocationssurroundingtheplantexceptforlocation4tothesouththatis
theclosestoff-siteresidentiallocationtotheplannedfacility.Thetowernoiseemissionswillbe
perceptibleatthislocationoncalmandstilldayswhentheambientsoundlevelsreachminimumlevels,
butimperceptibleatothertimesofthedayandnight.

3.0_NoiseModelingMethodology
Equallevelnoisecontourplotsforthesitewerecalculatedusingthe"CADNA",ver.3.5.115noise
modelingprogramdevelopedbyDataKustik,GmbH (Munich).Thissoftwareenablestheprojectandits
surroundings,includingterrainfeatures,toberealisticallymodeledinthree-dimensions.Sound
propagationiscalculatedinthemodelinstrictaccordancewithISO9613Part21. Thereisnocomparable
standardintheU.S.ThiscomputermodelwithstandardISOalgorithmsessentiallypredictslongterm
noiseemissionsunderslightdownwindconditionsatalllocationsaroundthefacility.

Ingeneral,athreedimensionaldrawingofthesourceemittersandthetopographyofthesurroundingarea
ofinterestaredrawn,andacousticsourcestrengthinsoundpowerlevelisassignedtoeachcomponent.
Inthiscasethesoundpowermodelinputwasacquiredfromreference2. Thisinformationincludesthe
soundpoweremittedfromthelowelevationairinletfacescalled'rimnoise'andfromthehighstacktop
exittermed'stacknoise'.Therewasnoinformationprovidedforthewaterrecirculationpumpsandlines
sotheestimatedcontoursexcludeanysuchsourcesthatareconsideredrelativelyminoratthisstage.
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4.0_NoiseModelingResults
Figure4-1belowdepictstheestimatedtotalcoolingtowernoiselevels(rimandstacknoise)fortwo
towersoperatingatawaterflowrateof720,000gallonsperminuteeachateverylocationinthevicinity
oftheBellBendandPPL facilities.Thecontoursarecut-offatalevelof30dBA. Thisvalueisthe
approximatemeasuredresidualambientlevelfrombothleaf-onandleaf-offsurveys.When an
introducednewbroadbandsource,suchascoolingtowernoise,isequaltotheminimumambientlevel,
coolingtowernoisebecomesimperceptible.Hence,the30dBA contouristhelimitofperceptionor
audibilityatthesite.
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Figure4.1:Noisecontourplotsattributabletonaturaldraftcoolingtowers.

ThelabeledreceptorsIthrough5correspondtotheambientsoundsurveylocationsreportedin
references34

. TheA-weightedsoundlevelsestimatedforthecoolingtowersateachlocationaretabulated
belowonTable4.1andcomparedtotheambientsurveyresultsreportedinthereferences.
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Theambientvaluesshowninthetablearethearithmeticaverageofthedaily-minimumhourmeasured
levelsoverapproximatelyoneandone-halfweekperiods.A comparisonoftheestimatedcoolingtower
noisetotheminimumambientlevelsshowthatcoolingtowerlevelsareapproximatelyequalorlessthan
theambientatmostlocations.Theexceptionislocation4,whichistheclosestresidencetothetowers,
wherecoolingtowernoiseexceedstheminimumambient.

mgJ tan ImperceptIeatotertImes.
ESTIMATED
COOLING LEAF-OFF LEAF-ON LEAF-OFF LEAF-ON

LOCATION TOWER AMBIENT AMBIENT AMBIENT AMBIENT
LAeq LA50 LA50 LAeq LAeq

1(ON-SITE) 52 N/A N/A N/A N/A
2 34 33 34 35 36
3 33 33 34 36 38
4 40 33 31 36 35
5 33 39 37 53 41

Subjectively,coolingtowernoisewouldbeessentially imperceptibleattheoff-sitereceiversexceptat
location4. Coolingtowernoisewouldbeperceptibleatthislocationduringquietperiodsofthedayor
'h d' 'bl h

Table4.1:EstimatedcoolingtowernoiseinA-weightedlevelsa tfourcommunityreceptors.

Theestimatedsoundspectraattributabletothecoolingtowersattheonandoff-sitelocationsareplotted
belowinFigure4.2.Naturaldraftcoolingtowershavelittlelowfrequencynoise,andthepeakfrequency
isshowntobeinthe2000Hz octaveband.Thesourceiscreatedbyfallingwatersplashingintothe
basin.Suchhighfrequencynoisedecaysrapidlywithdistancefromthetower.
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Figure4.2:Estimatedsoundspectraatfivelocations.
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