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CALCULATION SUM MARY STONE 8 WEBSTER ENGINEERING CORPORATION

J.0./%.0./CALCULATION NO. REVISION PAGE
4501062 OS99 60/ — F-ool 9] 3 oF §
CLIENT /PROJECT QA CATEGORY / CODE CLASS
\VATE Fute sToRAGE Fpcrcs/ry (PFSF) P
SUBJECT/ TITLE

PESE  7RAVSFORTBTIONV I mMPACTS

OBJECTIVE OF CALCULATION

TO EXTRAPOLATE DATP oON ZImPACTS 7D WoRKERS #AND TrHE

CEVERAL PUBLIC /N ORDER Td DETERMINE WHETHER THE TMPACTS
of TRANSPoORTA770V ATT/IVITIES ASSoCIATED (w7 7HE
FFS F ARE ATCEFPTIBLE,

CALCULATION METHOD/ASSUMPTIONS

/. USE DATA FRom THBLE S-¥* W /OCFR 5/.52.

2. CALCULATE AVER HGE EXPPSURES AND Im PACTS/ ASSUMNG THE

SAME ZWNDIVIDUALS woRK oM OR ARE FPReESEANT R ABze TRANSPIRTSFT7ION
#cT/t//WE'S/ THAT EfHcH OF T7/E RHACTORS EXPECTED TV UT/LI2E THe

FFSF DoEs so /N A G/ivEN Yéme/ AND THHRT ERCH REACTOR ygs rme

MPX]Mum THERMAL PowWER AND CAPAC /7Y FRecTOR Ass umeDd
/A/ 7»'845 5—4:

SOURCES OF DATA /EQUATIONS

/. Jo CFR S/ .52 AND THWE ASSoC/ATED SummARY TZIBLE S—4.
2. ENVIRONMENTIIL SCRVEY OF TRANSPORTATION OF RADIOACTIVE MATERIALS
. 70 P,:w Rom NUCLEAR. PDWER Puv—m) WASH -1238 , DEcEMBER 1972 , USAEC
. U -
SUPPLEMENT L 72 whASH ~(237F, NVREG-75/038, ppRIL 1755, US#HRC
4. /0 CFR 20. 120/
S. /O CFR 20. /30)
6. PFSF sAR

7. PFsF RFP—-mMAT/uc-95-/02 , 7-9-95

CONCLUSIONS

THE TMPACTS 70 Bo7H wWoRKERS Awnd THE GeEverRAL AU8ese
FROM PFSF TRANSPORTATION Arr/wiTIEs ARE AccefTABce, 7H#r
RAD10LO GIC AL TMPACTS ARE WiITHIN THE AUOWABLE tymuTs
OF /0 CFR 20./20) AND 20./30/, AND THE NoN — ~
RADIOLOGIC AL TMPALTS ARE ACCEPTRBLE CONSIDERING THE
CONSERVYATISM T yoLveED AND THE FFSETTING BENEFITS,

REVIEWER (S) COMMENTS

PREPARER 2 . ( y DATE

$-9-77
REVIEWER /CHECKER DATE

2 Gt 5-12-97
IMDEPENDENT REVIEWER

N/A DATE




CALCULATION SHEET STONE & WEBSTER ENGINEERING CORPORATION

J.O./'.O./CALCULAT!_OI NO. REVISION PAGE
A5010 61 059960 [ - P-oo | o g oF &
PREPAR!R/DAT'E REVIEWER /CHECKE?DATE INDEPENDENT REVIEWER /DATE
ﬂum’w 5-9-27 5-12-97 N4
SUBJECT/ TITLE M QA CATEGORY/ CODE CLASS
PFs F  TRANS PORTRTION TmIfACTS T

THE ENVIRONMENTHZL IMFACTS oF TRANS PoRTATION
ACTIVITIES ASSOCIATED WI!TH THE PFSF ARE
ADDRESSED /N 0 CFR S/. 52, SummARY THELE I —F.

THE DATR IN THBLE S—¢ ARE EXPRESSED /A TERMS OF
A REFERENCE REACTOR YEAR , WHICK ASSUMES oFPERA7TION

;F A 3300 MW (th) REACTOR BT B0 To POWER FoR A Fucl
EAR.

THE THBLE S—4 DATH MUST BE EXTRAPUATEYD US/#G
SPEc/Fic PARAMETERS [OR THE PFSF AAD CoNSERVATIVE
ASSUMPTIONS 7D OB7TA7N REPRESENTATIVE VAZUES FoR
PES F ATTIVITIES TO COMPARE (ur7? ALLOWABLE &//mI7S
AND VERIFY THE IMPACTS ARE SUFFIC/eATY Lo,

THIS EFFORT wijtse DETERMINE THE ADEQUATY oF 7#E
THEBLE S—F DA7R FoR PFSF TRANSPORTA7ION ACT/VITIES,

/. NUMBER OF SHIPMENTS / 7TRA FFic DEANS/ITY

ALl SHIPMENTS oOF SPENT R/IEL To AND FRom 7T7H= FSF
wiee BE BY RAIL |, WITH THE USE oF KHEAVY HAUL
TRAILERS BETWEEN THE FPFSEF AND THE JNTERMODAL
TRANSFER Fo/NT AND AS AMEcEssARY BETweens THE
ORIGINMATING REACTOR ANWD THE NEAREST RAI/ILHESD.

THE DA7TH SUPPORTING TABLE S-¢ +N REFERENCES

2 AND 3 ASSUME /0 RAIL SA/PMENTS OF SFRENT
FUEL PER REACTOR —-YEAR.

THERE ARE 20 REACTORS WHICH INITIALLY FPeAnN 7O
UT7L) 2ZE THE FFSF. ASSumE EfzH ofF 7THESE REACTORS
/S 3800 Mw(th) AND HHS OFPERATED A7 8070 CAPACITY
EATH YEAR (77//5 /S VERY CONSERVATIVE SINCE A MATORITY
OF THESE REACTORS IAVE A mAxIimum THeERMAL PoweRrR
SIGNIFICANTLY LESS THPA 3800 MW #And PRoBABLY Lo
NOT AVERAGE AN BO o CAPACITY GhcH YEAR).

THE NUMBER oF SHIPMSNTS PER YEAR witl T7eRE FORE &%

20 REACTORS X /O ‘%ﬂ:_r":’::"?”s ~ 200 Rmz.y;:fmem




STONE & WEBSTER ENGINEERING CORPORATION

C.ALCULAT|ON SHEET 3.0.7/W.0./ CALCULATION NO. REVISION Y3
O59%0 | - P-oof = SofF &

4501061

REVIEWER /CHECKER /DATE INDEPENDENT REVIEWER/DATE

5-9-97 PRI b 51297
QA CATEGORY/ CODE CLASS

PREPARER /DATE

SUBJECT/ TITLE

PESF TRANSPORTATION  ITmFPATTS -

/. NUMBER oF SH/FMENTS / TRAFFIc_DEN'S 7Y (ConT:)

THE THBLE S-F RANIL TRm“F/c DENS/TY OF 4955 THAN
3 SHIPMENTS PER MONTH' WOULD CONCE/IvABLY Ariow

3G RAIL SHTPMENTS FER REFTTOR-YEAR . THE MMAFXIMUM
KUMBER OF SH/PMENTS 7o THE PFSF woul b 7THEREToRE

Be:
RAK SHPMENTS >4 PemeTORs = 700 ./ j‘:ﬂ/:/"m

35~ RefeTorR - YEPR

AT 200 SHIPMENTS PER YEAR , THE NMumEER OF PFs F
SHIPMENTS wouvtd BE ‘2:" = 025 = 2P.¢% , 2R
— =

LESS 7XHHN 307, oFWE TRAFF/IC DENSI/TY As_sam&o
UNDER THBLE S—¥.

2. OCCUFPATIONAL EXPOSURE TO TRANSPORTATION LJORKERS

TABLE s5— S7TRTES 7227 7HE cumuLA7IvE Dose 7O
TRANS PORTA770N WORKERS /S ¢ MAN—-REM PER REITOR —YEAR
RECE/VED BY 200 (WORKERS. THE MAX/MUM Dose 70
AN INDIVIDUAL S O.3 Rem PR Resc7oR —)’E/ﬂ( BuT /7775 A7
REASONABLE 7> ASSUME THE SAME M/D/V/Dwrz_ wie L
RECEIVE THE ,1mAXsmUIM EXPOSURE [FRomM ErcH SA7PMENT.

A MoRE PEPRCSENTATIVE EST7IMATE OF oCCUFPAF770/AL EXPOSURE
IS 70 ASSumE AN IND/V/IDUACL RECE/VES AN AVERAGE
EXPOSURE FRomM TATH SH7PMENT. N FRACTICAL TERMS

AN INDIVIDUPRL 75 ANYOT L/KELY 70 WeRK oo AT H 7
SHIPMENT AND RECTE/VE THE SAME EXFPOSURE ;] SomE W/itL
BE H/GHER THANV AVERAGCE , SOME LoweER, AAD SomE 2ERO,

CALCULATING THE AVERAGE DOSTE 7D AN /ND/VIDVAL
ASSUMED 70 WORR ON EATH SHIPMENT FPROV/DES /7
CoNS ERV A77VE AND Some w7 REFPRESENT7F97/VE LDOSTE
PR comPARISoN wITH ALLow ABLE ¢/MITS 7D EVALUATE
THE IMPATTS FRom SucH Ac77V/IT7ES.

THE AVERAGE DOSE TD TRANS FPARTA770N WOIRKERS UNDER
JBLE S—-9 1S
MIN-REM - >4pn PerRsons = 0.02 =0
REMTIR-YENR REXTIR —YEAR

THE AVERAGE DoST 7D PFSF TRANSPoRTATION WORKERS
wouvL D THERE FORE BE :

REM REM
o. RSHcTIRS — O.
02 - — X 20 g4 == —er




STONE 8 WEBSTER ENGINEERING CORPORATION

CALCULATlON SHEET 4.0./%.0. IC‘LCUL‘Y!OI NO. REVISION PAGE
45010 61 oS | — P-oo| o ©oF &

PREPARER /DATE REVIEWER /CHECKER /DATE INDEPENOENT REVIEWER/DATE

Coonchond  S-9-97 R Jeas [ S-12797 A

SUBJECT/ TITLE " QA CATEGORY / CODE CLASS
PESE TRANSPORTATION LTmMPACTS

5 OCCUPATIONAL EXPOSURE TD TRANS PORTRTION WIRKERS (coNT)

CaomPARE 7HE AVERAGE DosE 7o PFsF 7TRANS PORTA7TION
WORKERS TO THEC ALLOW ABLE occu77ovAT ExPoSvRE oF
5 £ v /0 CFR 20, 20/ ;
R - R - = 0SE

0‘.?75%4 - 57_9'1_ 0.08 8/, oF ArLowhHBLE D
THE PROTECTED OCCUPATIONAL EXPOSURE 7D 7THE rHVERAGE
TRANS PORTA7 70N WORKER S ACCEPTABLE EBASED A07 onNC/
oV THE RESULT BE/NG /F SMALL FRACTION oF THE
AL OwABLE wmiTs, BUT #250 CONS/DERING TiHE CONSER VATIVE
ASSUMPT/IONS USED /N CAL CULATING 772#/5s PRATECTED &EXPOSURE.

3. NON—-O0CCUPAT/ONAL EXPOSURES RELATED 7D TRANS PORTAT /0N

THBLE S-¥ ST7TRTES THAT THE CumultA7/vE DOSE 70 77HE
GENERAL PuBlLIC ]S 3 MAV—REN?] PER Q59c7'o£-YEmQ/ wiHcH
/S RE€ce/ved 8Y [,/00 ONLOOKERS AND 00,000 /NDIVIDUALS
ALoNG THE TRANVS PIRTA 770N Rou7E.

THE DATH SUPPORT/ING 7THBLE S~F /N REFERENCES 2 AND 3
Do xvo7 PRoviDE A BRESAKDIWA OF 7pE 3 MAN -ReEM
BE7TweEEN THE /,/00 ONLOOKERS AND 7HE 0O, 000 ZTWD/v/DUALS
ALONG THE TRANVS PORTA7T/aN ROUTE . #oweraa/ TARE S-4 DoEs
LST THE MAtimum ExPOSURE 7D AN IND/NVIDUVAL MEMBER oF
THE GenerAL PuBLic AS 4.3 miucsRem (0.00/3 REM) PeRr

Repc TOR-YEAR.,

IF THE SAME ZND/VIDUAL MEMBER OF THE GENERATL PUBL/C
REce/vED THE MAXI/IMUM D0SE fRom Atl PFSF SAH/PMENTS,
THAT PERSON WwoulD RECE/VE !

3 miLLs Rem
/' REACTOR - YEAR,

_ L
X 20 RefcmRrs — O.026 _ﬂ—yeﬁ-ﬂ

COMPARE THIS MAX)MuM DoSE TO A MEMBER OF THE GENERAC
PuBLIie FRom PFsF TRANS PoRTIHTION ATT7vIi7TIES 7O 776

B0 WABLE EXPOSURE OF o.| 352 /N UNRES 7RICTED AREAS
#s REQUIRED BY /0 CFR 20. /30/ .

O0.026
5, — = 02 = Z Jo OF ALLOWABLE EXPOSURE




CA LCULATI ON SH EET STONE & WEBSTER ENGINEERING CORPORATION

4.0./W.0. /CALCULATION NO. REVISION PAGE

AS010 61 0599601 - P-oof o T ofF ¥

PREPARER /DATE REVIEWER /CHECKER /DATE INDEPENOENT REVIEWER/DATE
é‘U”W‘ $-9-77 %%‘/5—/2 37 /B

SUBJECT/ TITLE

QA CATEGORY / CODE CLASS

PFSE TRANSPORTARTION I/nPAcTS o

3. NON—OCCUPATIONAL EXPOSURES RELA7TER TP TRANS PoRTATI0N (covT:)

THEREFORE, THE MAXMUM DOSE 7o /+ MEMBER oF T#HE
GENER A¢  PuBlic [Rom PFSE TRANSPORTATION ACT/V/ITIES

/S oMY 26 To OF THE ALLOWABLE DOSE /N UNRESTRICTED
AREAS. THIS ASSUMES THE SAME TAND/VIDURAC (S ESSENTIATLY
IN THE SAME LOCAT70N AWD RECENES TZHE MAXIimumMm
EXPOSURE FROM EATH SHIPMENT, whH/icH /S EXTREMELY
ConS ERVATIVE AND /N Pmncez TERMS , NEARLY /MPISS/BLE.

THE PROTECTED MAXIMUM EXPOSURE 7O AN FHD/V/OVZC
MEMBER OF THE GCENERATL PUBL/C [Rom FPFSF Ac77viT7ES
/5 ATCEPTHBLE BASED NOT oNLY onN THE RESULT BE/AG
A FRATTION OF THE ALLOW ABLE L/mi7s, BuT A¢so
CONSIDERING THE CONSERVATIVE ASSUMPTIONS USED
IN CAZ CULATING TS PRoTECTED EXPOSUKRE,

IMPACTS FRom TRAWNS PORTATIoN ACCIDENTS

THABLE S-F S7TAT7ES 7THAT 7HE RAD/OLOGICAL EFFECTS
FRom TRANSPORTATION ACC/OENTS ARE SMAZL AND
IHNCAPABLE oF BTC/AG NUMER/IC ALLY QAUVANT/FIED.

TABLE S —~F S7797ES THRT THE HNonN— RADIOLOG/ICAHL
IMPACTS FROM ATc /DENTS /AN TRANSPORT ARE:

1 FATAL ZHITURY IN /00 REACTDOR - YEARS
1 NoN-FATAL INTURY /N 70 REACTIR - YEARS
F9725 PROPERTY DAMAGE PER REATTOR-YEFIR

THE DATH SUPRORTING TRABLE S—¢ /N REFERENCES 2ANMD3
ZINDICATE THE STRTED IMPACTS FARE BASED onN e
TRANS PORTA7TIOA! OCC URRI/ING BY TRUCK. ITF SPENT fFuEce
/S 7TRABNS PoRTED BY RA/., REFERENCE 3 S7TATES 7THE

NON —RADI10LOGIC AL ImPﬂcTs FRom TRANSPoRTS770/
ATC IDENTS ARE :

3 FATALITIES /N 000 REACTOR -YEARS
2 NONFAIAL JINTURIES IN /00 REACTOR —YEARS
$/20 PROPERTY DAMAGE PER REACTOR YEAR
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CALCULAT'ON SHEET 4.0./%.0./ CALCULATION NO. REVISION PAQE
4501061 o5RRGO | P;Dol X OF f
PREPARER /DAT REVIEWER /CHECKER /DATE INDEPENDENT REVIEWER /DATE
PWW 5997 %M»«./!—IZ—77 N//4
SUBJECT/ TITLE 4 4 QA CATEGORY/ CODE CLASS
PESF  TRANSPoRTARTION ImFPACTS o

4 IMPACTS FRom TRANSPORTHTION Acc/DENTS (<onT, )

THE NON-RAD10LOGICAL TmMFATTS (Rom TRANS PORTAT7 ON
PCC IDENTS ASSOC/ATED W/TH 77 FPFRSF WwWoavltD B8€

3 FATALI T7€S FATRZITIES
X 20 REACTIRS = Rl ALY oR
1,000 REACTIR -YER RS 0.06 YEAR. /

AAPROX/mATELY 1 FA7ALITY
IN /6.7 YEARS

3 AON-F9THL FNIVRIES x 20 ReHeTaRs = O, (G MM FATAL INJURIES OR
700 REACTOR ~YEARS YEAR /

APPROXy mATESY 1
NON-FATAL TINIVRY /N
/.7 YEARS
PROPERTY DAMAGE s 20 ReAcTORS = T2,900 FRoPERTY OAmAGE
REACTOR - YERR YEAR

$/20

R ¥0 YeARS oF FPFSF oPEﬂiWO/V/ THERE woudcdp BE:

FATAL IT/iES
YEnR

0.06 X ¥0 Yepars = 2.9, oR AffRox/mATELY

3 FARATHLITIES

NON-FA79L T NIVRIES

YEAR

PR PERTY D.

32,500 DR DOIE 40 Yerrs = ? 94,000 frorerTy DAmASE
THESE I mPATTS ARE ACCEPTABLE EEcAUSE THEY ARE
RECATIVEL SMALL , BEC AUSE OF THE OFFSET/NG BENEFITS
THE FPFSF witl PROVIDE , #ND BECAVSE ofF Twe
CONSERVATISM INCLUDED /N THE/R DER/VAT/ON.

0.6 X %0 Yeprs = 29 w~ON-FATAL ZTNTVRIES




