
Hamilton, Brandi

From: Brown, Christopher
Sent: Thursday, September 13, 2012 8:42 AM
To: Hamilton, Brandi
Subject: FW: Draft SFTRA presentation for review/comment
Attachments: SFTRAACRS-subcommitteeSept-6-Rev2.pptx

From: Cook, John
Sent: Friday, September 07, 2012 8:33 AM
To: Brown, Christopher
Subject: Draft SFTRA presentation for review/comment

Good morning Christopher-

Thanks for offering to review our draft slide package (attached). Note that we are still doing some tweaking.

There are a total of 77 slides in the package; however, we have an "outline" slide that is repeated 7 times to
delineate the current of the 7 presentation topics. We also have included 13 backup slides in the presentation
within the topic where they might be used (and are shown with white, instead of blue, background), so we
really have 55 content slides (not including the Title and Agenda slides). Note slide 32 has an embedded
video clip, and another clip will be added to slide 46.

We appreciate your time in reviewing our presentation. We would greatly appreciate any suggestions or
comments you might have. In particular:

• Should any of our backup slides be changed to presentation slides (change from white background to
blue), or vice versa?

* We're thinking of moving (or perhaps copying) the finding and conclusion slides (#66 & 67) up to the
beginning, perhaps after slide 7. Do you think this would be an improvement?

* Are any of the slides unclear?
* Are you aware of any particular topics of interest regarding SFTRA among the subcommittee

members?

Thanks again.

-John
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Proteeling P ple tiptil the Environment

Out-lineo

* Background and introduction
* Risk analysis of routine transportation
* Cask response to impact accidents

* Cask response to fire accidents
* Risk analysis of transportation accidents
* Findings and conclusions
* Public comments and resolution
* Major differences from previous risk studies
* How SFTRA can be used



Slide 3

j16 For each slide, particularly in topics 2-5, need to add speaker notes on what the point of the slide is.
jrcl, 8/27/2012
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Protecting People and the Environment

RADTRAN model for truck shipment

Residents Near Route and Stops Near:Truck Shipmenti

I 845 kilometers I- i
I - I

I 11klm -1 30 meters161 kilometers

800 meters«
[

* Residents are uniformly distributed from 30 to 800m on either side
of the route

* Vehicle inspections occur every 161 km, cask inspections occur at
state boundaries, refueling stops occur every 845 km

15
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Protecting People and the Environment

RADTRAN model for occupants of
other vehicles

.. .. .... ... .. .... .. ..I. 1 ... ..... . . ... ..
_K V

...... ... .. .. .. ..... .. .. .. ....... .. .. ...'-I

of opposite lane

I... .. I... .

.U
- of shipment lane

N MIN

Legend

V -Traffic velocity

d - Distance fromRAM vehicle to traffic in opposite direction
X - Distance from RAM vehicle to passing vehicle

MIN - Minimum following distance

16
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Protecting People and the Environment

Example Routes
(continued)

Indian Point NP Routes

Idaho National Laboratory Routes
HANFORD

HANFORD

* INL included as an
origin because spent
fuel is stored there.

- Highway
- Rail 18
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Factors affecting routine doses
Exposure time
- Speed of the vehicle

- Stop times and number of stops

- Number of inspections

Number of people exposed
- Population density

- Traffic density

- Number of people per vehicle

Dose
- Shielding provided by housing

* 0% for rural, 13% for suburban, 98% for urban

- Distance from cask at stops
21
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I:-

Cask (mo( )ose. Sv (rem)
Rail-Lead (rail) 5.7xl 0-9 (5.7xl 0-7)

Rail-Steel (rail) 4.3xl 0-9 (4.3xl o-7)

Truck-DU (truck 6.7x1 0-9 (6.7xl -7)
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Residents Occupants Persons Crew/
off Vehicaes Resid~ents Pros Truck

Origin Destination A•ong o Sharing Top TotaG
Rue Sharing Nearto Stop Stop

Route Worker

ORNL 9.6x10-5  4.6x10-4  1.2x10-5  8.6x10-4  6.8x10-4  2.1x10-3

MAINE Deaf Smith 1.4x10-4  7.3x10-4  1.8x10-5  9.2x10-4  1.4x10-3  3.2x10-3

YANKEE Hanford 1.2xl 0-4  8.3xl 0-4  1.4x10 5  1.3x10-3  1.9xl 0-3  4.2xl 0-3

Skull Valley 1.1x10-4 7.0x10-4 1.4x10-5 1.1X10-3 1.6x10-3 3.5x10-3

Taw Cdw&@ 0@@g p)@Wfl-awý



Collective Doses from Background and from a Truck Shipment of
Spent Nuclear Fuel (Person-Sv) Residents near route.

Residents near truck 9.6x10 5

stops, 1.2x10-5

//
/z

/

/

To otal shipment dose,t\\ 3.7x10-3
\\

\\

N

\\N

\\N
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Protectim; N.Aph, and the Enzivonpnew

to n 14 T, o'KaUcEne Lransporiatcation summzr,ý`,

" Individual and collective doses are calculated for a
single shipment and are very small.

" Maximum individual doses are comparable to
background doses.

Collective doses from routine transportation are orders
of magnitude less than the collective background dose.

26
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United States Nuclear Regulatory Commission

Protecting People and the Environment

Impact orientations
--------- 1j

I Iv

- IV
--- F--

-I

L... TV

77777777777 77777777777

End Corner Side

30
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Protecting People and the Environment

Finite
element
model of
the rail-
lead cask

Impact
Limiter

Cask Body

Lead Gamma Shielding

Impact
Limiter

N Simulated Contents

Inner Lid

Outer Lid
Rigid Target

31
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United States Nuclear Regulatory Commission

Protecting People and the Environment

Impacts onto yielding targets

" When a cask impacts a "real" target the impact
energy is absorbed by both the cask and the
target.

" The amount of energy absorbed by the target
depends on the relative strength and stiffness
of the target and the cask.

* Because of the energy absorbed by the target,
the impact velocity required to produce the
same damage as an impact onto a rigid target
is greater. 34
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United States Nuclear Regulatory Commission

Protecting People and the Environment

Contact forces for impacts onto a
rigid target for the rail-lead cask
Orientation Speed,. Acceleration Contact Force Contact Force

kph (Mph) (g) (MN)

48(30) 58.5 14.6 65.0

End 97(60) 111.6 27.9 123.9
145 (90) 357.6 89.3 397.1

193 (120) 555.5 138.7 616.8
48 (30) 36.8 9.2 40.9

Corner 97(60) 132.2 33.0 146.8
145 (90) 256.7 64.1 285.1

193 (120) 375.7 93.8 417.2
48(30) 76.1 19.0 84.5

Side 97(60) 178.1 44.5 197.8
145 (90) 411.3 102.7 456.7

193 (120) 601.1 150.0 667.4

35



*U.S.NRC
United States Nuclear Regulatory Commission

Protecting People and the Environment

Impacts onto soil
700

600 140 ,

120 =
5000

100400

80
300

60
200 40

- 4 0

too -20

0 0

0 5 10 15

Penetration Distance (meters)

* Force generated
hard desert soil

by the Rail-Lead cask penetrating

36
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Protecting People and the Environment

Velocities onto various targets for
equivalent damage for the rail-lead cask

48 (30) 102 (63) 71 (44)

End
97 (60) 205 (127) 136(85)

145 (90) >250(>155) >250 (>155)
193 (120) >250 (>155) >250 (>155)
48 (30) 73 (45) 70 (43)
97(60) 236 (147) 161 (100)Corner
145 (90) >250 (>155) >250 (>155)

193(120) >250(>155) >250(>155)
48 (30) 103 (64). 79 (49)

Side 97(60) 246 (153) 185 (115)
145 (90) >250 (>155) >250 (>155)

193 (120) >250(>155) >250(>155)

Shaded cells represent the equivalent velocity from the regulatory impact
37



i II I'm

I/
Kph

(60 mph)
0 - 10 556 (345) 0.2000

10-20 282(175) 0.1778
20-30 193 (120) 0.1556
30-40 150 (93) 0.1333
40-50 126(78) 0.1111
50-60 111 (69) 0.0889
60 - 70 103 (64) 0.0667
70 - 80 98 (61) 0.0444

VAcc

80-90 97(60) 0.0222
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Protecting People and the Environment

Ck utune,

o-BaGkg-raund-a-n-d-i-nt-ro-d-uýc-t-i-o-n
0 Risk analysis of routine transportation

.... .........Cask response to impact accidents.,. .. ........... . ...... .....

Cask resp, nse to fi..re:::.. accident.. .. .. .. .. ..... R ... ... .... . .. ............. ... .. ... ........... ........ .. .. .. .... ............. ... .. ......... .... ............. .. ... .... .... .. ... ... ...................... ... ... .. ............. ........ .. .. ... ..... ... ...... ....... .....x V-1-131111- '6ý.... ... ...... ... ... ........ ..... ... .. .. ................. ..... ... ........ ..........P.- M ........ ................... ... ...... . ............................ ........ .... .. ...... . .............. .. ........ .... ........ ..........-s ra uonlský n a I:':.- I n :.-M 0-........ ...-- j'A ....... ...... .
N.: F Oings :Conc......... ..... .... .. ..... ...... ........ .... ... ..... ...

Ea. . ....

.. ........ . .. . il ....... . .... . .. ............ ...V ::... ... ...

P 

!y ]EITKIp: .... .... .....RN.R...""MSjý"blic: com ts!ý! ti .. ..... .... ............ ........ ... .... ... .. ... .. .......... ....... .. ... ... .........RNk, ..... .....
. .. .. ... .........

AM '11!:! 1 'N . ..........
.41B

Fiajo 
V

rev i o u s. ;:ýrl s S.,

A.A.,AJ!; MR tMM
.. ........ 

9we N f?,. ....
R" ... ...... ..H SFT A: ca n';ý.,, u.-se -,A -MM8:W. -N-g- N Tn.

Q,



U.S. **RC 9

UMM STTE NULA REUATR C * S. - S
S ....tn Pepl an th Enirnmn

~~nC% Aft #I I~S I E I

55W%.% 
a05 S 3

an loctio - bu the avrg heain -i simlrtota



SU.S.NRC
United States Nuclear Regulatory Commission

Protecting People and the Environment

Fire simulations

" A 30-minute regulatory fire was analyzed with
- the regulatory thermal boundary conditions using P-

thermal (a finite element analysis code)
- the Cask Analysis Fire Environment (CAFE), a 3D

coupled heat transfer / computational fluid dynamics
code

" All accident fires were analyzed using CAFE.

43
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United States Nuclear Regulatory Commission

Protecting People and the Environment

Finite element mesh of the rail-lead
cask

45





800

700

~~~~~~0 500 /.. . . . . .• .. .
.• , ....... SealInner-Top

400- -SealOuter-Top
. --.-- •SNF Region-CenterE 300

C •.-.- -SNF_Edge-Top

200 
-- -

100

0 3 6 9 12 15
Time (hrs)



Liquid
Lead

Lead Mell
(328 -C)

Solid
Lead

Y

x z ,... x



0

U.US.NRC
United States Nuclear Regulatory Commission

Protecting People and the Environment

Thermal analysis of the truck cask
Similar to the engulfing fires for the rail casks,
except for a 1-hour duration

350

2 5 0 -- --------- ------------ .......
- /! .... . . ...........

200 --- -- -Seal-Upper-Corner

- -SNF Region-Center
C L 1 5 0 : ---- - ... ... ... ...--- ----------- --- ------- --- -
E

.... SNFEdge-Corner
100

s0

0
0 3 6 9 12 15

Time (hrs)

0 There is no seal failure and no rod burst, therefore no release
49



UNTDSATSNCERRGLOY COMSS

Fieacdn s mary

(ti is assme in th cricato of th casks)

" eutini g amma shelin is posil fovr

" Cofie fires- such-. as t-ne fie -o fie ne

overasss, ere ot nalzedbecase the NR



uSt n *

o- - ro nd a----n r -- u -io

mE Ris anlyi of rotn transpotto

" Cas repos to imac accidens

" Cas respos to fir aciet

"~ i-k anlyi of trnprtto aciet

" Fidig an coclsions *

~ Puli comet 0n resluio

" Mao difrne fro preiou rikstde

" Ho SFR ca be 0sed

* 0 ~ 0*51



) UNR

UNITD SATE NUCEARREG~kTOY C~fWSI)

or afetd bu a h shpmn is delye

Acidnt in whc th apn fue cas is affete

Aciet re ultn in los of neto r a m helig u



0 1.. SM 006S

06 0 a *I" a

- 1. X~ 107 e km fo ralas(.S 07 e

Acidnt seeite arSctgoie--s-g n-vn re

wit codtoa prbbiiis. g~ S

Fo truks th evnSrewsdvlpda adaNtoa



MCIIIIII [=Vt:!FIL I Ft:!t:!

ACCIDENT SPEED DISTRIBUTION SURFACE STRUCK PROBABILIT

Derailment no fire: 0.9846 Into slope: 0.0011 4.76e-5

Embankment: 0.0004 1.73e-5

Off bridge: 0.9887 Into structure: 0.0077 0.000333

80-113 kph collision: 0.06043 Into tunnel: 0.00801 0.000347

Other: 0.9828 0.04252

On bridge: 0.0113 0.00049

Into slope: 0.0011 3.95e-8

Embankment: 0.0004 1.43e-8

Off bridge: 0.9887 Into structure: 0.0077 2.76e-7

>113 kph collision: 5.01e-5 Into tunnel: 0.00801 2.87e-7
-- 4

Other: 0.9828 3.53e-5

I - I
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i

Seal elastomer elastomer

Gas 0.80 0.80
Cask to

Environ-ment Particles 0.70 0.70

Release Volatiles 0.50 0.50
Fraction

CRUD 0.001 0.001

Gas 0.12 0.12
Rod to Cask Particles 4.8x1 0-6 4.8x1 0-6

Release
Fraction Volatiles 3.Oxl 0-5 3.Oxl 0-5

CRUD 1.0 1.0

Conditional
Probability

1.79x1 0-11 3.40x10-10
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Protecting People and the Environment

Conditional Probability Example

* Impact in side orientation at 145 kph into hard target
* Fire example

60



\*,U.SNR
t*TII 'A! I MC L* WL R IA GI*VR O \11'

PrleinPepeadteEiiom t

uosesfrom eleas



Prtctn Pepl an th anvironment

aciet (aciet invovia a releas of raiactv a aeian

losofladsild acdet)ar aelgil coprdtah

ris aro a norlase no-ls s-o-h g accient

welda canitr from any imacorfe accdn an*alyzed

to the aolctv dos ris fro a reesohar ver small

on na ail-o ac acideanats)a.

S S SOW E EWW 62



PrtcigPol and th Envronen

(C. a** a g

" Fidns and conclusion

" Pubic comentsan reouto

" Maor dffeence frm prviou rik stdie



Average Collective Doses (person-Sv) from Routine Truck
Transportation

V)

0

3.OE-03

2.5E-03

2.0E-03

1 5E-03

1.OE-03

5.OE-04

0.OE+00

2.4xl 0-3

1.6x10-3

N7

NUREG--0170

1.4xl 0-3

4.4xl 0-4

NUREG/CR-6672 THIS STUDY THIS STUDY PUBLIC
ONLY



Average Accident Collective Dose Risks (person-Sv)

0)

0
U)

(0

1.E-03

1.E-04

1.E-05

1 .E-06

1.E-07

I.E-08

1.E-09

1.E-10

1.E-11i

1.E-12

1.E-13

LOS

i Release

9.1x10-13

4.7x10-13

1 .lXlO'12

NUREG/CR-6672NUREG-0170 THIS STUDY RAI L-LEAD
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