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Nsdloloylcal lspacts vere deterained for tvo yraszs of people durlny noraat, Incident ~ free
transportstionc (1) crowan, and (2) aesbers of the public. the sr~a vere the drivers of the shfpwent

vehicle. In trsnsportst ton dose ossessoents, the suabers of the pubLic sre usually considered to be persons

vithin 800 actors (2,025 feet) of the transport tink (off.link), persons sharlny the transport Link

(on-link), snd persons st stops. Since awbers of the public do not reside on the INEL snd the so Jar INEL

facilities are located far free so!or roads, no off.link doses or doses st stops wre calculated for onslte
shllxsents. Novever, on Link doses wre evaluated for onslc'e shlpaents because ueoberc of the public do have

access to the majority ol'he roads on the INEL.

The doses sere calculated usiny the NAOTNAN C coapucer cocle (Nahswer snd Ksnipe 1992). In the

context of onslte shtpvents, the osynitude of che incident ~ free dose depends asinty on the Transport Index

(Tl) of the shilxsent. The Tl ls defined ss the dose rate at 1 s frcxa the surface of s radioactive pscksye

snd hss units of ace/hr. for the purposes of this snstysls, each csteyory of material to be shipped ws
assiyned a Tl based on ics rsdloloytcst characteristics (see Table I).

The dose sssessacnts sre based on the calculation of unit risk factors (uyfs). Msfs provide sn

estiasce of the dose to sn exposure yroup fros trsnsporclny one shilxsant of radioactive asteriat over a unit

distance of travel in ~ ylven population den'city zone snd have units of person-rao/kw. for onsite

transportation, occupational snd on-Link t/Nfs vere calculated uslny the NAOTNAN 4 coepucer code, based on

travel vithin s rural population density zone (see Table 2). Table 2 also Includes the RAOTNAN C

incldenc-free data specific to the onsite analyses. The NAOTNAN C results sre contained in Nsherss (1993).
Tables 3 snd C contains the shipsenc date used In the analyses.

Occupational doses to the crev vere cslcutsted usiny the equation:

Dose s Totat distance xyccupstlonsl LINF

Tor zxvcbers of the public, on-Link doses vere calculated In the ssaa same".

Dose ~ Total distance:on-Link uef

the total distance is the distance based on shipvencs for 1995-200$.
The shlpwent dots in Tables 3 snd 4 that wre used in this analysis wre based on the wste shtpeent

data presented ln Lehto (1993). Table 3 liat the Envlrowencst Nx+.oration (EN) snd Oeconcsatnstion snd

oeccxsslssloniny (060) projected wste shlpsents, total mlteaye, doses, snd health effects for transport of

wste frcxa 1995-1998 for Alternative A. Table C lists the same Inforwt ton for 1995-2005 for Atternstlve 6.
EN and 060 activities under Atternstive 0 are the ssae as Alternative A. Al!emotive 0 scttvltles sre the

saic ss ALternstivo 6, 'the analysis does not Incorporate offslte vesta shipaents.,
iL

Nsdioloylcal doses wre converted to cancer fatalities veiny risk conversip) factors of

~; S.OE-4 fatal cancers/person.res for where of the public snd C.OE-C cancer fstalttl(e/pzrson-res for
f

vorkers. Nsdlotogicst doses vere converted to total detriment (hestch effects) usintt~.risk conversion

factors of 7.3E-C health effects/person-res for weabers of the pkttc «xl S.EE-C hesttb effects/person-res
il

for vorkers. These risk conversion factors sre fry publication 60 of the Internstt«xtt Cartesian on

Nsdloloyicsl Protection (t%'991) yssed on the data in Nao et al. (1982), Incident.free transportstlon-

related nonradloloylcsl health effects sre postulated for urban areas but not for suburb+ or reaL areas.
Therefore, no Incident.free transportation.related nenrNotoytcst hestth effects wre calculate'or onslte

shtpwnts becswe the INEL ws considered s rural ares ~
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Tabl ~ 1. Transport index Values

Nateri ~ I Tl'alue Neference

LLV

TNU'lxed
Haste

1.0
1.0
1.0

This study
OOE (1990)
This study

~. Tl - Transport !ndex
b. LLQ ~ Contact-Nandled Lou.Love( Vesta
c. TNU ~ Contact handled Transwanlc Masts

Table Z. Incident-free Transportation Paraseters and Unit Nlsk Factors for
Onslte Shipoents

Paraeeter

Fraction of travel In rural population zone
Population density in rural population zone
Speed in rural population zone
Nu4tr of craven
Olstance fras source to cree
PackaSe size
Nuxber of handllnSS
Stop tine per ko
Ninfaaa stOp tfae per trip
Zero stop tiae per trip
Storaae tine per shipoent
Nv4er of people per vehicle on link
fraction of rural travel on

freewys'rafficcant'assln0 ~ specific point in rural zone

Value

1
0 persons/ko

Sb.3 kxUhr (3$ ei/hr)
Z

3w
3e
0
0.0 hr/kjs
0.0 hr
0.0 hr
0.0 hr
Z
0.0

Z5

Notarial

Unit Nisk Factors
Crau Neebers of the Public

Ioerson-ree/ko) (oerson.ree/ijx)

LLM (Tli1)
TNU (Tl ~1)
Nixed uaste (TI~I)

Z.LOE.5
Z.LOE 5
Z.LOE.5

1.31E.7
1.31E.7
1.31E.7

a, onslto roads vere soda(ed as tw lane roads.
b. One wy vehicles/hr



Table 3. Projected Doses and Health Effects Fran ER and 0&0 Vaste Shi!vnents for Atternatrve A.

ER VASTE SHIPHENTS

NUHSER NILES
OF PER

1995 1996 1997 1998 SHIPHENTS SHIPNENI

OCCUPATIONAL NEALTH IFFECIS
TOtAL OCCUPATIONAL PUBL IC

'I
DIAL 0 ISIANCE DOSE OUSE CANCER IDIAL

HILES (KH) (PERSON.REH) (PERSON-REN) FATALITIES OE TRINE Nl

PUBLIC HEALTH EFFECfS

CANCER TDIAL

FAtAL ll1f5 OEIRIHENT

TAN -» CFA 2 2 2 2 8 28.8
TAN -» RVNC 6 6 6 6 24 34.4

230.4 310.2 9.23E-03 4.86E.05 3.69E.06 5.I TE-06
825.6 1328.4 3.311-02 1.14E-04 1.32E-OS I.BSE-OS

2.43E-OS
S.TOE-OS

3.SSE-OS
I.ZZE-DZ

TOTAL S 8 8 8 32 - 1056 0 1699 I 4 23E 02 2 23E 04 I 69E 05 2.3IE-OS I.IIE-DT I.62E-DZ

0&0 VASTE SHIPNENTS

NINIBER HILES
OF PER

1995 1996 1991 1998 SHIPHENTS SHIPNENT

OCCUPATIONAL HEAL TN EFFECIS
TOTAL OCCUPATIONAL PUBLIC

101AL 0I SIANCE DOSE OUSE CANCf 9 TDIAL

HILES (KH) (PERSON-RfH) (PERSON-REN) FATALlllfS OETRINENT

PUBLIC NEALIH EFFECTS

CANCER TOTAL

FAIAL IIIE5 OEIR INES t

TAN -» CFA
TAN -» RVHC

IAN -» PSF
ARA -i RVHC

ARA -» PSF
EBR -» CFA

ESR -» RVNC

ESR -» PBF
CPP -» CFA

CPP -» RVNC

CPP -» RVNC

28.8
4 34.4
3 3 34.9

S 20 13.6
I I 2 4.9
4 4 5.1

15 3 18 1.5
3 3 6 11.2
I I 2 3.4

9.4
4 4 9.4

28.8
137.6
104.7
ZTZ.O

9.8
20.4
21.0
61.2
6.8

37.6
31.6

46.3
221.4
160.5
431.6
15.8
32.8
43.4

108.1
10.9
60.5
60.5

1.15E-03
S.SIE-03
4.19E-03
1.09E-OZ
3.93E-04
B.ITE-04
I.OBE-03
2.69E-03
2.72E-04
1.51E-03
1.51E.03

6.0TE-06
2.90E-OS
Z.ZIE-OS
5.13E-OS
Z.OIE-06
4.30E-06
5.69E-06
I.42E-OS
1.43E-06
Z.93E-06
1.93E-06

4.62E-OT
2.21E-06
1.68E-06
4.36E-06
1.STE-07
3.27E-OI
4.33E-OT
I.OBE-06
1.09E-OT
6.03E-OT
6.03E-OT

6.46E-OT
3.09E-06
2.35E-06
6.10E-06
Z.ZOE-DT
4.58E-OT
6.06E-OT
1.51E-06
1.53E-OT
8.44E-DI
8.44E-OT

3.04E-09
1.4SE-OB
1.TOE-OS
Z.STE-OB
1.03E-09
Z.ISE-09
Z.SSE-09
7.08E-09
Z.!ZE-IO
3.96E-09
3.96E-09

4.43E-09
Z.IZE.OS
1.6IE-OS
4,19E-OS
1.51E-09
3.14E-09
4.15E-09
1.03E-OS
1.05E-09
5.19E-09
5.29E-09

TOTAL 36 24 0 8 68 149.5 1205.9 3.00E-OZ 1.58E-04 I.ZOE-OS 1.6&E-OS 1.90E-OS 1.ISE-OZ



Table i. Prolected Doses and Health Effects Fran ER and 060 Maste Shtpnents for Alternatrve B.

ER VASTf SHIPHENNT

NtjHBEN HILf 5 TOIAL

QF PER TDIAL DISTANCf

1994 1995 1996 1997 199& 1999 2000 2001 2002 2003 2004 t005 SHIPHENTS SHIPHENT HTLES (KH)

TAN -» CFA
TAN -» RVHC

TAN -» WSF
CFA -» CFA

PBF -» RVHC

CPP -» WSF
CPP -» CFA

CPP -» RIRIC

17

2'

-'

55

3

2
220 224

I

2
455

10
17

7

6
I

55

28.8 57.6 9t.l
34.4 15652.0 25184.1
35.1 351.0 564.8
2.4 40.8 65.6

12.4 86.8 139.7
9.7 SS.2 93.6
3.4 3.4 5.5
9.4 517.0 831.9

TOTAL 17 8 78 3 0 223 224 553 16766.8 26977.8

D&0 VASTE SHIPHENTS

NUHBER NILE 5 TOTAL

OF PER TOTAL DISTANCE

TRIPS 1994 1995 1996 1997 199S 1999 2000 2001 2002 2003 2004 2005 SHIPHENTS SHIPHENT HILES {KH)

TAR -» RVHC

TAN -» Pe=
ARA -» Cb
ARA -» RINC

TRA -» QIC
TRA -» PSF
TRA -» WSF

25 25 25
6 6 15

I
I

18 71 71 71 71
I 63 20 20 20

3 I
20 20 20

4
I

lS
tl

516
185

4

34.4 137.6 tll.i
34.9 34.9 56.2
7.8 585.0 941.3

13.6 367.2 590.8
10.9 5624.4 9049.7
I I.0 2035.0 3274.3
11.2 44.8 72.I

TOTAL 0 - 31 31 42 19 137 94 94 91 91 91 812 8878.9 Iit05.7



Table 4. Prospected Oosea and Health Effects Fraa KR and 060 Uaste Shlpeents for Alternative 8 (Continued).

P UASTf SHIPHENTS

OCCUPAT IONAL

DOSE

(PERSON-REH)

OCCUPATIONAL HEALTH EFFfCTS
PUBL IC

DOSE CAllCER TOTAL

{PERSON.REH) FATALITIES OE IRIHENT

PUBLIC HEALTH fFFECT5

CANCf R TOTAL

FATAL I'TIES Of IR INENI

TAN -» CFA

TAN -» RWC
TAN -» %SF
CFA -» CFA
PBF -» RlNIC

CPP -» HMSF

CPP -» CFA

CPP -» RINIC

II.31E-03
6;27E-01
1.4IE-02
1.63E-03
3.48E-03
2.33E-03
1.36E-04
2.07E-OZ

I.2IE-OS
3.30E-03
7.40K-OS
8.60K-06
1.83E-OS
1.23E-OS
7.17E-01
1.09E-04

9.23E-01
Z.SIK-04
5.62E-06
6.54E-07
1.39E-06
9.33E-07
5.4SE-OB
8.29E-OB

1.29E-06
3.5lf-04
1.87E-06
9.15E-07
1.95E-06
1.31E-06
1.63E-OS
I.16E-05

6.07E- 09
I.fSE-06
3.10E-08
4.30E-09
9.ISE-09
6.13E-09
3.SSE- IO
5.45E-DB

B.SSE-09
2.41E-OB
5.40E-08
6.28E-09
1.34E-DS
8.96E.09
S.Z3E-10
1.96E-DB

TOTAL 6.72E-DI 3.5N-03 2.69E-04 3.76E-04 1.77E-OB Z.SBE-06

060 HASTE SHIPHENTS

OCCUPATIONAL HEALTH EFFECIS
OCCUPATIONAL PUBLIC

DOSE ODSE CANCKR TOTAL

(PERSON-REH) (PERSON-REH) FATALITIES DETRIHENT

PUBLIC HEALTH EFFEC'15

CANCER TOTAL

FATAL ITIES Df TR INERT

TAN -» RUHC S.SIE-03
TAN -» PBF 1.40E-03
ARA -» CFA 2.34E-02
ARA -» RUHC 1.47E-OZ
IRA «» RINIC 2.25E-OI
TRA -» PBF 8.15E-OZ
'0'g% -» 1675F 1.79E-03

2.90E-OS
7.36K-06
1.23E-04
7.74E-OS
1.19E-03
4.29E-04
9.44E-06

2.21E-DB
5.59E-07
9.37E-OB
S.BBE-06
9.01E-OS
3.26E-OS
7.1BE-07

3.09f-06
1.83E-07
I.31E-05
8.24E-06
1.26E-04
4.57E-OS
I.OIK-06

1.45E-OS
3.68E-09
6.11E-OB
3.87E-OS
5.93E-07
2.14E-07
4.12f-09

Z. IZE-08
5.37E-09
9.00E-OS
5.65E-OS
8.65E-01
3.13E.01
6.S9E-09

TOTAL 3.54E-OI I.BBE-03 1.41E-04 1.98f-oi 9.30E-07 1.36E-06
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