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1. PURPOSE/OBJECTIVE

UniStarNuclear,hasproposedtheconstructionofa new nuclearplantwithone USEPR unitlocated
immediatelywestoftheSusqahannapowerplant.The Susqahannapowerplantisabout5 milesnorthof
Berwick,Pennsylvania.The purposeofthisreportistodescribethemethodologyusedindevelopingthe
ConceptualDesignforStormwaterManagementSystemtosupporttheCombinedLicenseApplication
(COLA)fortheaforementionedplant.

2. ASSUMPTIONS

• Finishfloorelevationofthecontentmentbuildingwillbe atEL 674.0feet(NAVD 88 -NorthAmerican
VerticalDatum 1988)(Reference1)

• StandardProjectFlood(SPF)elevationisatEL 671.0feet(NAVD 88)(Reference3).
• Undisturbedwetlandwillnotbe consideredinthedetentionrequirement.
• Forthisconceptualdesign,certaincoefficientsand design factorsareassumed basedon engineering

judgementand experience.Thesearelistedinthetext,wherevertheassumptionsaremade.These
assumptionsneedtobe verifiedpriortodetaileddesign.

3. INPUT

Followinginputsareusedforthisconceptualdesign:

• OverallGradingand DrainagePlanSketchDrawing(Reference2).
• RainfalldataforPointPrecipitationFrequencyEstimatesisobtainedfromNOAA Atlas14

(Reference4)and ispresentedinAttachment1.
• Gradingand DrainagePlanSketchDrawings(Reference3).

4. METHODOLOGY AND CRITERIA

4.1 SiteDrainageSystem
The stormwaterfromallthefacilitieswillbe collectedthroughnetworksofstormsewersand ditchesand
drainedtothestormwaterponds.The stormwaterpondsforthesitearedesignedtoretaintherunoffup to
and includinga 100-year,24-hourrainfall.The stormdrainagesystemisdesignedtocarrythepeakstorm
runofffroma 50-yearrainfallwithoutfloodingtheadjacentplantroadsand facilities.The relevantrainfall
valuesareshown inAttachment1.

The plantstormsewersystemisconceptually developedforthemainplantareatofunctionduring50-year
rainfallwithoutfloodingplantroadsandfacilities.Manholesand catchbasinsareprovidedas necessary
forthestormsewersystem.The peakflowsforthedifferentsubdrainageareasareestimated,and the
sizeofthedownstream-mostpipeisestimated.The restofthesizesofstormsewersinthatsub-system
areestimatedbyengineeringjudgement.The stormsewersystempresentedinthisdocumentis
conceptualand detaileddesignshallbe performedbeforeissuingthegradingand drainagedrawingsfor
construction.

The peripheralareas,includingtheconstructionparkingand laydownareas,aredrainedby means of
ditchesand culverts.Ditcheswillbe designedtocarrythepeakflowfromthe50-yearstormevent.The
runofffromtheseareasdrainstothestormwaterpondsasshown intheConceptualGradingand Drainage
PlanDrawings(References2 and 3).

The conceptualstormsewernetworkfortheplantareaispresentedinAttachment2.Two stormwater
detentionpondsareplannedtocollectthestormwaterfromplantfacilitiesthroughnetworkofstorm
sewers,ditches,and culverts.The conceptualsketchshowingthedrainageareasforeachstormwater
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detentionpond ispresentedinAttachment3. The conceptualdrainagefortheplantareaand peripheral
areaisshown intheConceptualGradingand DrainagePlanDrawings(References2 and 3).

4.2 RoofDrains
The stormwaterfromtheroofdrainswillbe drained throughthedownspoutsforeachoftheplantbuildings.
The stormwaterfromthedownspoutswillbe collectedand routedtothenearestcatchbasinormanhole,
and thendrainedthroughthestormsewersystem.

4.3 StormwaterDetentionPonds
The stormwatercollectionand detentionisplannedintwopondslocatedone eachinthewest(Pond-1)
and east(Pond-2)oftheplant.The pondsaredesignedtostorethestormwaterrunofffor1DO-year,24­
hourprecipitationincreasedduetoproposeddevelopmentintherespectivedrainageareas.Mostofthe
wetlandareasarenotdisturbedand thereforetheundisturbedwetlandareaisnotaccountedfordetention
requirement.Emergencyspillwayswillbe providedforbothstormwaterdetentionpondsandwillbe
designedtopassthepeakrunoffflowfroma 1DO-yearrainfall.A minimumfreeboardof2 feetisprovided
foreachofthepondsabovethespillwaycrestelevation.The stormwaterrunoffinthestormwaterponds
willbe releasedtoa naturalstreamas peran allowablereleaserate.Stormwaterpondsareprovidedwith
higherdetentionvolumesoastoaccommodatepotentialincreaseofdrainageareaduringconstructionor
duetopotentialchangesingradingand drainage.A stormwateroutletstructureand necessarypiping
needstobe sizedduringdetaileddesign,sothatthehighwaterelevationinthepondwillbe lowerthanthe
designhighwaterelevation,and thepeakoutflowfromthedevelopedsitedoesnotexceedthepre
developedpeakrunofffor2-yearthrough1DO-yearstormevents.

5. COMPUTATIONS

5.1 StormSewerNetwork
The followingdetailsthepeakrunoffflowcalculationusedtosizethestormsewernetworkdrainingthe
powerblockarea(Attachment2).Peak runoffiscalculatedusingtheRationalMethod,definedbythe
equationbelow:

Qpeak= C *I*A Where:

Qpeak =peakrunofffromthecontributingdrainagearea(cfs)
C = runoffcoefficient
I= intensity(inches/hour)
A =contributingdrainagearea(acres)

The runoffcoefficientforthepowerblockareaisassumed tobe 0.75.The minimumtimeof
concentration(Tc)isassumedtobe 10 minutes.Totalsystemflowtraveltimefortheentirenetworkis
conservativelyassumed as 15 minutes.

Rainfallintensityfor15 minTc for50-yearstorm=1.19inch/15min(Reference4,Attachment1)
RainfallIntensity= 1.19x 60/15=4.76inch/hr

Plantdrainageareaforstormsewernetwork=41 Acres

Averagerunoffcoefficientforplantarea=0.75(conservativelyassumed)

Peak runoff=0.75x4.76x 41 =146.37cfssay150cfs
Assumingvelocityof8 fUsee,therequiredflowarea= 150/8= 18.75fesay60-inchdiameterCHDPE pipe.

Allotherpipesizesinthenetworkshown inAttachment2 areassumed basedon engineeringjudgment.

Thesepipeswillbe 12-inchdiameterattheupstreamend ofthesystemand areincreasedinsize

downstream.
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The detaileddesignofthestormsewersystemisnotinthescopeoftheconceptualdesign,butshallbe
performedpriortoconstructionissue.The stormsewernetworkisshown inAttachment2.

5.2 StormwaterPonds:
The followingillustratestherunoffvolumecalculationsusedtodeterminethestoragerequiredineach
stormwaterpond. DepthofrunoffisdeterminedusingtheSCS method,presentedinTechnicalRelease
55 (Reference5).The totalrunoffvolumeisobtainedby multiplyingrunoffdepthbythedrainagearea.

Where:
Q =RunoffDepth(inches)
P =Rainfall(inches)
CN =CurveNumber

The weightedCurveNumber forthedevelopedsiteisassumedtobe 90 (Reference5)and similarly,the
weightedCurveNumber forpre-developedsiteconditionisassumedas60. Rainfalldepthforthe
1DO-year,24-hourstormeventis7.2inches(Reference4,Attachment1).Conceptualponddrainage
areasarepresentedinAttachment3.Pond 1 and Pond 2 aredesignedtodetaintheincreasedrunoff
volumefromthe1DO-year,24-hourstorm.Detentionstoragevolumecomputationforboththepondsis
presentedinAttachment4.The followingtablesummarizesthestoragevolumecomputation.

Table1:Pond StorageVolume

Pond Provided Water ContributingPre-Developed Post- Increased
Storage Storage Area(acres) RunoffVolume Developed Runoff
Volume Depth (ac-ft) Runoff Volume

(UptoHigh (ft) Volume (ac-ft)
WaterEL) (ac-ft) (Note1)

Pond-1 61.9 13 229 52.4 103.3 50.9
Pond-2 55.2 10 249 57.0 98.0 41.0

Note1:Pond mustbe sizedfora minimum ofthisvolume.

An emergencyspillwayforeachpondshallbe providedforthesafereleaseofthepost-developedpeak
runoffforthe1DO-yearrainfallevent.The detaileddesignofspillwaysisnotinthescopeoftheconceptual
design,butshallbe performedpriortoconstructionissue.Higherstoragevolumeforpondsareprovided
toaccommodatethesedimentstorageaswellasthepotentialincreaseofdrainageareaduringthe
constructionperiod.Inaddition,pondsareprovidedwithhigherdetentionvolumetoreducethepost
developedpeakrunofffrom2-yearto1DO-yearstormevent,sothattheydo notexceedthepeakrunoffof
predevelopedsiteconditionforrespectivestormeventasspecifiedinPennsylvaniaStormwaterBest
ManagementPracticesManual(Reference6).

Salientfeaturesofthestormwaterpondsbasedon thedrawingslistedinReferences2 and 3 are
presentedinAttachment5.

6. EVALUATION AND RESULTS

The powerblockfacilityareadrainstoPond-1througha stormsewernetworkconsistingofcatchbasins,
manholesand CHDPE pipes.The pipesinthestormsewernetworkhavediametersrangingfrom12
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inchesatupstreamcatchbasinsto66 inchesattheoutletneartheponds.The conceptualstormsewer
networkispresentedinAttachment2.

Mostoftheconstructionand laydownareafacilitieson thewestsideofthesiteareadrainstoPond-1
throughditchesand culverts,as shown inthedrawingsinReferences2 and 3.The drainageditcheswill
havesideslopesof2H:1V and willbe appropriatelysizedtocarrythepeakrunofffroma 50-yearstorm
event.

Mostoftheconstructionand laydownareafacilitieson theeast sideofthesiteareadrainstoPond-2
throughditchesand culverts,as shown inthedrawingsinReferences2 and 3.The drainageditcheswill
havesideslopesof2H:1Vand willbe appropriatelysizedtocarrythepeakrunofffroma 50-yearstorm
event.

The stormwaterfromtheroofdrainswillbe drainedthroughthedownspoutsforeachoftheplantbuildings
and willbe collectedand routedintothestormsewersystemthroughthenearestcatchbasinormanhole.

Detaileddesignfortheemergencyspillways,stormsewers,pondoutlets,ditchesand culverts,etc.shall
be performedaccordingtoguidelinesgiveninthePennsylvaniaStormwaterBestManagementPractice
Manual(Reference6).

7. LIMITATIONS

ThisconceptualevaluationisconductedtosupportCOL Applicationand shallprovidethebasisforthe
detaileddesignpriortoconstruction.Verificationoftheinputs,assumptions,and limitationsshallbe
performedduringthedetaileddesignstage.

8. CONCLUSIONS

The powerblockand peripheralareasoftheplantaregradedtodrainthestormwaterrunofftostormwater
detention pondsthrougha systemofstormsewers,ditchesand culverts.The stormwaterdrainagesystem
meetstheconceptualdesigncriteriasetforthinsection4 ofthisdocument.The conceptualgradingand
drainageplansforplantand peripheralareasareshown inReferences2 and 3.

9. REFERENCES

1. S&L ReportforConceptualGradingand Earthowrk,SL-009450,Rev 4,August2008.

2. OverallGradingand DrainagePlan,BellBend NuclearPowerPlant,S&L ConceptualSketch
DrawingNo.CSK-001,Revision6

3. Gradingand DrainagePlan,BellBend NuclearPowerPlant,S&L ConceptualSketchDrawingNo.
CSK-002throughCSK-005,CSK-008,CSK-010throughCSK-014 Revision6 and CSK-006,
007,009Rev 7,CSK-016 Rev 2.

4. Precipitation-FrequencyAtlasofUnitedStates,NationalOceanicandAtmosphericAdministration
(NOAA) Atlas14,NationalWeatherService,Maryland,2004

5. TechnicalRelease55:UrbanHydrologyforSmallWatersheds(TR-55),SecondEdition,U.S.
DepartmentofAgriculture,NaturalResourcesConservationService(NRCS). June1986.

6. PennsylvaniaStormwaterBestManagementPracticesManual,December2006.
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•Theseprecipitationfrequencyestimatesarebasedon apartialdurationseri~ ARI istheAverageRecurrenceInterval.
~ """Pleaserefertothedocumentationformoreinformation.NOTE: Formattingforcesestimatesnearzerotoappearas zero.

*Upperboundofthe90% confidenceinterval
PrecipitationFrequencyEstimates(inches)

ARI**ISlllOlli5lrJOll6OllllOlmmlllll241f48l14l17l1iOlf3Olr45lr6iil
(years)~~~~~~~~W~~~~~ ~~~
~lo.371~~lo.941~0~~~12.69113.23113.59114.23114.s3116,45117.991110.041111.991
~10,441Io.691Io.s41~OO~~12.24112.761~~14.2sl~15.74117.60119.361~113·941
~lo.521~lo.9910~~12.20112.74113,40114.00114.79115.241~16.901Is.S71110.7711l3.251115.651
~~10.s91~~~~12.541~13.94114.671~16.0sI17.06117.s9119.961111.961114.551117.101

~lo.651Io.991~~I2.23I12.79113·07I~I4.77115.7d6.s6117.3810~lll.601113.711116,451
~IO.701~~OOI2.4sl~13.54114.39115.52116.701Is·02I~~11O·771113.021115.2211IS.Q71120.971
~10.761~rnI2.06112.751~14.07115.05116.391~19,40111O.QI1~112.341114.631116.S91119.811122.8SI
~10.821~~~~mI4.691~0~111·03II11.691113.221114.141116,461118.761121.701124.981
~lo.9210~12,49113,45114.9sl~17.06119.051111.421113.691114.391~117·001119.231121.551124.45112S.031

~~0~0~~~~~~~~~~~~~~
•The upperboundoftheconfidenceintervalat90% confidencelevelisthevaluewhich5% ofthesimulatedquantilevaluesforagivenfrequencyaregreaterthan.
..Theseprecipitationfrequencyestimatesarebasedon apartial.duratiQrrseries.ARt istheAverageRecurrenceInterval.
PleaserefertotheQ<l~umJlnl<lJlQD formoreinformation.NOTE: Formattingpreventsestimatesnearzerotoappearas zero.

*Lowerboundofthe90% confidenceinterval
PrecipitationFrequencyEstimates(inches)

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename...3/27/2008
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SalientFeaturesoftheStormwaterDetentionPonds

Pond Parameter Value Unit

Pond-1 BottomElevation 655 ft

Top Elevation 671 ft
...

Low WaterLevel 656 ft

HighWaterLevel 669 ft
I .................

~_._._-_._~~-~.~_._-~-------_._._---------_._----------------~-~----_._----- --.----------_.--------

AreaatLow WaterLevel 3.8ac
-

Areaatwatersurface 5.8ac
1 ...

WaterStorageDepth 13 ft
- --------",',--_.,,',----------~-_. __.__. --,---,------~~- -~-----

StorageVolumeatWaterSurfaceElevation 61.9ac-ft

Pond-2 BottomElevation 610 ft
I·····

Top Elevation 625 ft
._--------

Low WaterLevel 612 ft
I ......._._---------------~-------~-_ ..-----~~-~ ..~~-- ~- --~---- -,----,._-------,

HighWaterLevel 622 ft
1--···-_···.....-.....-- --------------_._----------_.~---,----------~---- --------------------------

AreaatLow WaterLevel 4.86ac

Areaatwatersurface 6.2ac
.....

WaterStorageDepth 10 ft

StorageVolumeatWaterSurfaceElevation 55.2ac-ft


