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Yucca Mountain and WIPP

Once-through, partially-, and fully-closed
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Projected SNF/HLW

Current SNF/HLW Disposal Masses (MTiHM)
Disposal Masses (MTiHM) Defense HLW to YM &
Remaining DOE SNF ~4,667 Remaining

167
Defense HLW

DOE SNF ~12,500
2,500 DOE SNF to YM
2,333
Base Case

Commercial SNF

Defense HLW
/ / 1098

~58,000 Remaining Commercial
SNF Commercial SNF to YM
Total: ~73,000 MTiHM 42,000 63,000
Total: 120,000 MTiHM
YMProposal = ----------co--ooooooooooon
(70,000 MTiHM) ~— " T T
/ *  Post-YM SNF/HLW
Defense HLW Defense HLW
~4,667 ~7,838

DOE SNF DOE SNF
2,333 167
Commercial SNF
~42.000

Commercial SNF
63,000

Source: YM FEIS (2002)
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Projected TRU Waste

Current TRU Waste Volumes (m?)

Volumes (m3)

CH-TRU
Buried TRU 190,000
Y00 CH-TRU Buried TRU
110,000 96,000
NTWMP
RH-TRU
2,800 RH-TRU
4,400
Total: 210,000 m3
Total: 290,000 m3
NTWMP, Rev. 3 (2002)
CH-TRU: 113,500 m3® -Z-Z-Z-ZZZZZIZZIZZIZZIZZZIso
- . 3 \\\
RH-IRE:2:C400 04 4 Post-2034 TRU Waste
CH-TRU (to date) Buried TRU
50,000 CH-TRU (planned) 96,000
63,500
CH-TRU
RH-TRU (planned) RH-TRU 76,500
2,840 1,560
> Source: YM FEIS (2002)
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SNF and HLW will remain at the original sites
SNF alone will soon exceed YM legal capacity
No clear path for disposal of “all” SNF/HLW/TRU

TVA awarded $34.9M in 2006—61 lawsuits pending

Establish process for taking Federal title of SNF?

“... choice is not whether to put the waste in a
repository or leave it .... choice is how and when to
remove spent fuel ... and where to put [it] ... to
assure safety and security.” NAS (2001)
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pent Nuclear Fue

Maximum Existing At Reactor (AR) Pool Storage
b —

—4"ﬁisposa??‘w-m—q’" Dry . -
S r storage? -~ TE@CUITing decision
“~  shown once

Truck/Rail ~ ¢

[‘IT . ref -x"”_,(r/. fonT s

-

e
|
storage
h

. At Reactor
" Storage

Maximum AR Dry Cask Storage (Single, New Construction)

Maximum AR SNF “Aging”

_g’j?.isposa@‘)—no—v[‘kghg';
B

["¥M o Receive 63K/7K
7| MTHM of SNFIHLW [9]

YM Monitoring and Maintenance Activities [ 0]

¢

. | ' aGﬂ‘-ﬁ would Receive

'| Remaining SNF/HLW

NGR-2 Monitoring and Maintenance Activities

WIPP to Receive 116,000 m*
of Defense TRU Waste [11

WIPP Monitoring Period [12]

Today

— V 2017 - 2067
A New or Replacement

N

2021
“Realistic” YM
Opening [3]

2015
Pools at
100% [1]

2034

Projected WIPP
Emplacment [11]

2056
60 yrs after
Watts Bar 1 [4]

2096
40-yr Pool
Max Lifetime [6]
(Watts Bar 1)

2110
WIPP Closure
Begins [12]

2061
Pool Storage
(5-yr min) [5]

2120
WIPP
Closure [12]

2141
YM Closed
and Sealed [10]

2166
50-yr SNF
“Aging” [8]

2116
20-yr ISFSI
NRC License [7]
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Base: Once-through fuel cycle (all use UOX fuel)
Conventional reprocessing (PUREX: Pu — MOX)

Pu burning in LWR’s only (PUREX)
Pu, Am burning in LWR’s

TRU burning in Fast Reactors (UREX+PYRO)
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Fuel Cycles Considered
Base Case—No Reprocessing or MOX

U

natural- 20,723 kg

/STORAGE (kg“
l UOX: 2,050

/\ U: 1,890

| Uranium Oxide _ Pu: 26
(UOX) Fuel Sl | Np1o

l Am: 1.6

A 4

Enrichment

UOX: 2,050 kg Cm: 0.28

\__FP:130 /

Udep,eted: 18,673 kg

' DISPOSAL (kg) |
U: 1,890 |

Pu: 26 :
Np: 1.9 |
Am: 1.6 l
Cm:0.28 i
FP: 130 |

———

I
I
I
I
I
I
I
I
I
I
I
I
I
\

Basis: kg/TWhe

Source: NEA (2006)
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Fuel Cycles Considered
Open—Pu Once (PUREX) and MOX

U, atural: 08923 k : - .
natural* B0 g W@ !/~ STORAGE :
l uo}‘:\ 2,050 : MOX: 225 kg | |
/\ 1114 oan : U:0.10 :
. _| Uranium Oxide R | PUREX ! Pu: 0.58 :
Enrichment (UOX) Fuel > PWR " UOX: 0.89 1 Np: 0.89 | !
89% AT, T.0 Am: 0.87 :
l UOX: 2,680 kg Cm: 0.28 » Cm:085 ||
FP: 130 FP: 0.12 :
Udepleted: 0$973 kg Pu: 23 kg \ / \ i i
4 : :
L 202 kg Mixed Oxide . Pp D T i
(MOX) Fuel / s
1% ' DISPOSAL | i
MOX: 225 kg ! u:0 |
' Pu:9x104 i
I Np:0.89 e
I Am:0.87 |
I Cm:0.28 |
I FP:0.89 i

e

Basis: kg/TWhe

Source: NEA (2006)
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Fuel Cycles Considered
Partially-closed—Pu Recycling in PWRs

Unatural: 087

l

| Uranium Oxide

A 4

Enrichment

(UOX) Fuel

l UOX: 0.72

Udepleted: 0.87

17 Pu: 69 kg
L 506 kg ! Mixed Oxide |

— Y b >

| (MOX-EU) Fuel !
MOX: 575 kg

Basis: kg/TWhe

March 4, 2008

PWR

U,.: 1,844 kg " STORAG
TORAGE
T MOX: 225 kg

72%

Y

u:0
Pu: 3x10-3
Np: 0.84
Am: 3.7

PUREX
UOX+MOXUE: >
2,050 kg

A

Cm: 4.6

PWR

28%

DISPOSAL
u.0
Pu: 3x10-3
Np: 0.84
Am: 3.7
Cm: 4.6
FP: 0.98

e

Source: NEA (2006)
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Fuel Cycles Considered

Partially-closed—Advanced PUREX

U,.: 1,090 kg
Unatural: 044

| N

: :  STORAGE (kg) |
Enrichment _| Uranium Oxide _ Pp | PUREX F_ 3 -4 Am: 2 55( 9 LN
(UOX) Fuel J | UOX: 905 kg [ o MRV Cm: 0.3 ™
44% IMOX/FR: 390 kgt '\ ~M -~ A
| UOX: 0.44 Niiiarhanin - i
Ugepletea: 0-44 —— - | Pu: 80 kg '=---------mmmmmmmaeml | F AN N
i Rlbabogi : i 1 DISPOSAL | !
L _______ o\ s ! o U: 0 o
: | ———s AN ! I Pur3x10%
310 kg —» Mog(gzig"e' . » FR____F=m=mmmmmm--- ‘-==»  Np:0.53 i !
- | 56% ' Am:0
f T : Cm:0 Y,
: / STORAGE (kg) \ \ FP:078 1
i E (after 100 yrs) ! N A Y - &1
! ! U: 0.005 : :
--------------------------------- . Pu: 0.274 s e o o
) Np:0.268 |
' Am:2.255
b Y Cm:0.032 /
Basis: kg/TWhe TR 1

Source: NEA (2006)
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Fuel Cycles Considered
Closed—TRU Burning in FR

Unatural: 0.63 Uirr: 1,413 kg e m e ~
1 WASTE (kg) |
l /\ ____________ FP+HM ! U: 1.59 |
Enrichment | e > PWR —P: UREX :---lo-ss-e-s-*i NPI{:OOS(?;? i
(UOX) Fuel g I (uox) | . P |
63% | IR T | : ! Am: 0.0060 :
| UOX: 0.74 | | | Cm0.0026 !
: . 1 FP:1175 |
Udepiotea 0-61 m-- - Pu + Actinides 4—————————=——————v : a2\ ¥) E’"“
: i Actinides | !
_______ ¢_ L //’—N\\ ______JI.______I : :
' Fast Reactor | i el : : : s . X
. (FR)Fuel » ___FR_ £ § FPYRO  gage | DISPOSAL |
I I i FP+HM ! i
T . 34% R ittt : U: 8x10+ i
FR: 289 kg l0SSeS ,  py:3x103 |
I Np: 1x103 |
' Am:4x10°
} Cm:9x10°
| FP:0.90 |

———

Basis: kg/TWhe

Source: NEA (2006)
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WASTE (kg)
u: 0
Mixed Oxide

EXTENDED Pu: 0.14
(MOX) Fuel PUREX Np: 0.0007
890 kg 890 kg Am: 0.0062

Cm: 0.0015
FP: 98.4

Cooling (kg)
Pu: 143
Np: 0.75
Am: 6.25
Cm:1.5
FP: 98.4

DISPOSAL
u:0
Pu: 5x10°
Np: 4x104
Am: 4x10-3
Cm: 5x10-3
FP: 0.76
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104 LWRs (equivalent) with no replacement
Conventional reprocessing (PUREX: Pu — MOX)
Impacts of YM and Second NGR (2X)

No reprocessing versus once-through (MOX)
Impact of Second NGR (2X)
Impact of TRU burning (50 yrs + 2 NGRs)

Steady-state P&T values used (NEA 2006)
No decay correction
No change in waste classification
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Second repository needed (but why hurry)

Additional and increased rate repository
needed (might want to hurry a bit)

Beneficial to impose a waste-based capacity

Even if fuel cycle closed, significant actions
are needed in the interim (MOX)

Issues will tend to be exacerbated with larger
Increases in reactor capacity
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Max. Legal Capacity: 70,000 MTiHM (NWPA)

subsectlon (e)(2). The Commussion decision approving the first such a Jllcatlon shall
the emplacement in S ository of a quantity of spent fuel contai '
X a tric | or a quantity of solidified high-level
10act1ve waste result ting from te reprocessing of such a quantity of spent fuel until
such time as a second IBJDSH{}I is 111 oper atmn In the event that a monitored retrievable

2017 YM Projected Opening (2021+ more likely)
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Commercial SNF: ~58,000 MTiHM (~2,000 MT/yr)
DOE SNF: 2,500 MTiHM [ 3
Defense HLW: ~12,505 MT[i]JHM (12,280 canisters)

Commercial SNF: 105,000 MTiHM (40+ years)
DOE SNF: 2,500 MTiHM (Negligible change)
Defense HLW: ~12,505 MT[i]JHM (30+ years)
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Tolal DOE
spent nuclaar uesl
{2,500 MTHM)

Total high-level Total commercial
radicaclive waste spent nuclaar fual
{22 280 canistars) (105,000 MTHM}

Proposed Action
{70,000 MTHM)

Souses: DNFIS 100450-D0E {1907, pars 220; DIRS 148240 Dirionast (1osa, i DS 104406-
Pk {797, Anachment 1, pages 1 DIRS 194807 Picka | 1oo, At heran 1)

Figure A-2. Proposed Action spent nuclear fuel and high-level radioactive waste inventory.,
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260 M° (24%)

2133 MTHM (86%)

559 I'I.I'I3 (52%)

266 MTHM (11%

Total

Other Sites

25 I'I.I'I3 (2%

1083 I'I.I'I::'I

2483 MTHM

As of June 1997

3 MTHM (<1%

Ft. St. Vrain

3 Oak Ridge
130 M~ {12%) 3

15 MTHM (<1%) 17 M~ (2%)

1 MTHM (<1%)

* Includes Argonne National Labh-West and Navy

West Valley

11 I'I.I'I3 (1%])
26 MTHM (1%)

Savannah River

81 M (7%)
A0 MTHM (<2%)
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NWPA (1982) called for two geologic repositories

Subsequent Amendments to NWPA (2004)

Second repository will be needed unless NWPA
amended P&T employed

Potential Impacts on Waste Management




Max. Legal Capacity: 175,600 m? and 5.1x106
Ci of Defense TRU waste (WIPP LWA)

Planned WIPP Disposal Volume: 116,100 m?

Received first shipment in 1999—to cease
emplacement in 2034 <




CH-TRU (200 mrem/hr at surface): 110,000 m3

RH-TRU: 2,800 m?
Buried TRU: 126,000 m3 (Peterson, et al. 2002)

CH-TRU: 190,000 m3
RH-TRU: 4,400 m3

Current INL TRU: 60K m? to 100K m? to 210K+ m?3




Should we care about WIPP and how much?

Should something be done before 20347 And,
if so, when?

Can something be done that includes WIPP? Kl




-Prohibitq;géfgan gﬁﬂ- osal or
ner r |f

.%?oﬁ.ﬁt}g 3‘ i oﬁ‘ﬁ@o ' e

-« Facility \gm?gat,% ,W)aste that

- OverarchiRG t¥mBsrtasd Bﬁsm and HWFP

disposal path

* Need that must be fulfilled prior to certification for disposal

* Include infrastructure, technology needs, and regulatory issues

* DOE has plans in place for required infrastructure, technologies,
and regulatory change
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Waste With a Clear Waste Without a
Path for Disposal Current Plan for
28.6% Ve Disposal

54,700 m* 4.9%

9,300 m’

Waste With a Plan
for Disposal
66.5%

127,100 m’
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RH Waste

- o Hi-Wattage
Classified Mobile Vendors 2.9% 2.89%,

0.1% ) 3,660 m’

150 m’ 0.2% 3,600 m*
ﬂm‘

Regulatory

T /

5,480 m’

/

Infrastructure
88.3%

112,100 m’

PCB Contaminated
e — 1.4%

1,830 m’
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Non-Defense

6.9%
650 m’
Regulatory

4.5%
420 m?

Beyond 2035
90%
8,230 m’°
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