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PP — First Underground Repository
for Disposal of Transuranic Waste

© Wasts Isolation Pilot Plant

US. Department of Energy facility.
Designed for permanent disposal
of transuranic radioactive waste

2,150 feet deep
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On March 26, 1999,

WIPP became the world’s
first underground
repository certified to
safely and permanently
dispose of TRU wastes
left from U.S. research
and production of nuclear
weapons. The facility is
operated by the U.S.
Department of Energy.
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WIPP Site Location

\ e Southeastern New
j Mexico, USA

e ~ 50 km east of
Carlsbad, New
Mexico
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Delaware Basin & Capitan Reef
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Generalized WIPP Stratigraphy
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Repository Excavations

Filling

As of 26 Nov 2008

B. DHLW Cvertest

C. Intermediate Scale Rock
Mechanics and Permeability
Tests

D Mining Development

G. Geomechanical Evaluation

H. Heated Pillar

J. Simulated GCH TRU Tests (Wet)
and Materials Inteface
Interaction Test (MIIT)

L. Plugging and Sealing,
Waste Drum/Backfill Tests

M. Small 5 cale Seal Performance
Tests

T. Simulated CH and RH Tests

Q2 Circular Brine Room Tests

W Air Intake Shaft Performance
Tests
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Salt Excavation
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WIPP TRU Waste

« Waste containing more than 100 nanocuries of alpha-
emitting transuranic isotopes, with half-lives greater than
twenty years, per gram of waste, excluding high-level
waste

« Waste emitting < 200 mrem/hr at the surface of the
container is considered contact-handled (CH) waste

« Waste emitting > 200 mrem/hr at the surface of the
container is considered remote-handled (RH) waste

« The total capacity of WIPP by volume is ~175,000 m?® of
TRU waste. RH waste is limited to ~7000 m>.
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# WIPP RH TRU Waste

(1) Rem limits for RH waste

(A) No transuranic waste received at WIPP may have a
surface dose rate in excess of 1,000 rem/hr.

(B) No more than 5 percent by volume of the RH waste
received at WIPP may have a surface dose rate in
excess of 100 rem/hr.

(2) Curie limits for RH waste

(A) RH waste received at WIPP shall not exceed 23 curies
per liter maximum activity level (average over the
volume of the canister).

(B) The total curies of RH waste received at WIPP shall not
exceed 5,100,000 curies.
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. , VVIPP waste is termed
1 “mixed” waste because
It contains both
radioactive and
hazardous components
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Emplaced Contact-Handled Waste
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Time - 50 years
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Waste Generator-Site Locations

Lawrence Livermore

National Laborat Argonne National Laboratory - East
T —— Idaho National Engineering e
Hanford Site

and Environmental Laboratory

Mound Site

Savannah
River Site

Nevada Test Site

Los Alamaos

National Laboratory Oak Ridge National Laboratory

Rocky Flats Environmental Technology Site
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CH Waste Transportation Container

Frotective Stainless
Steel Skin
1/4" to 38" Thick

Honeycomb
Impact Limiter

Lytherm Insulation
1/4" Thick

Inner Containment
Vessel 72.6" L.D.
1/4" Thick

Outer Containment
Vessel 73.6" 0.0,
1/4" Thick

Foam 10" Thick

Honeycomb
Impact Limiter

TRUPACT-II

Weight

12,705 Ibs. empty
19,250 lbs. loaded

Material
Stainless Steel
Palyurethane Foam

Ceramic Fiber
Insulation

Forklift Pockets Sandia
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RH Waste Transportation Container
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WIPP Site Characterization

Diagenetic
Marine
Potash
504 Weathering w/Marine Comp
Sulfatic Weathering

Geochemical sampling Geomechanical testing . .
and analysis Surface-based geologic drilling,
22 coring, & geophysical logging



iWIPP Radionuclide Inventory
as a Function of Time
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Regulatory Drivers (1 of 2)

* Radioactive Waste Component

— U.S. Environmental Protection Agency (EPA)
40 Code of Federal Regulations Parts 191 &
194

* 40 CFR 191 - “Environmental Radiation
Protection Standards for Management and

Disposal of Spent Nuclear Fuel, High-Level and
Transuranic Radioactive Wastes (1985)”

* 40 CFR 194 - “Criteria for the Certification and
Recertification of the Waste Isolation Pilot
Plant’s Compliance with the 40 CFR Part 191
Disposal Regulations (1996)”

* WIPP certified in 1999 with recertification every

5 years
@ Sandia
National
Laboratories
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A4
4 Regulatory Drivers (2 of 2)

 Hazardous Waste Component

— Resource Conservation and Recovery Act
(RCRA), (USC, 1976)

* RCRA implemented through EPA 40 CFR Part 260 -
280

* In New Mexico, EPA has delegated RCRA authority
to the NM Environment Department (NMED).
Applicable NM Administrative Code is NMAC
20.4.1.500 which incorporates 40 CFR 260 — 280.

 WIPP issued a Hazardous Waste Facility Permit
(HWFP) by NMED in 1999 with repermitting every 10
years.

Sandia
National
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Containment Requirements for
the WIPP: 40 CFR § 191.13(a)

Disposal systems for spent nuclear fuel or high-level or
transuranic radioactive wastes shall be designed to provide a
reasonable expectation, based on performance assessments,
that the cumulative releases of radionuclides to the
accessible environment for 10,000 years after disposal from
all significant processes and events that may affect the
disposal system shall:

(1) Have a likelihood of less than one chance in 10 of exceeding
the quantities calculated according to Table 1 (Appendix A); and

(2) Have a likelihood of less than one chance in 1,000 of
exceeding ten times the quantities calculated according to Table

1 (Appendix A).”
@ Sandia
National
Laboratories



Performance Assessment

* Regulatory requirements determine the structure of
the performance assessment (PA)

— For the WIPP, primary emphasis was on cumulative
release, rather than dose

* little need for exposure pathway analysis, essentially no
dose assessment

 large emphasis on human intrusion, need for models of
drilling intrusion
— For Yucca Mountain, emphasis on dose from
undisturbed performance

« emphasis on multiple barriers to contain radionuclides
—engineered barrier performance (waste package)
— unsaturated and saturated zone groundwater transport

- dose calculations are important @ Soie

Laboratories
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Release Limits for the WIPP
(Table 1, Appendix A, 40 CFR part 191)

Radionuclide Release limit L. per 1000 MTHM* or other
unit of waste (10° curies of TRU for WIPP)
Americium-241 or —243 100
Carbon-14 100
Cesium-135 or —137 1,000
lodine-129 100
Neptunium-237 100
Plutonium-238, -239,-240, or —242 100
Radium-226 100
Strontium-90 1,000
Technetium-99 10,000
Thorium-230 or —232 10
Tin-126 1,000
Uranium-233, -234, -235, -236, or -238 100
Any other alpha-emitting radionuclide with a half-life 100
greater than 20 years
Any other radionuclide with a half-live greater than 20 1,000

years that does not emit alpha particles

* Metric tons of heavy metal exposed to a burnup between 25,000 megawatt-days per metric ton of heavy metal

(MWdA/MTHM) and 40,000 MWd/MTHM.
Sandia
National
Laboratories
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= d
The EPA Normalized Release Unit

* The “quantity calculated according to Table 1” is the “EPA
normalized release,” calculated as:

0. 1x10° curies
nRkR = z 7 C

l

where

Q; = 10,000-year cumulative release (in curies) of
radionuclide i

L; = the Table 1 release limit (in curies) for
radionuclide i

C = the total transuranic inventory (in curies)
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Undisturbed Scenario

/ Land Surface

Anhydrite layers a and b
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Intrusion Scenario

_é é  tarssurac * E1 borehole penetrates

~— 1~ -l repository and
i j: 1. ==_@8e =l  pressurized Castile
5| S Rl brine reservoir, leading
N _$ to immediate release of

| srat— brine, cavings, cuttings,
(R i " \._> = _>$ and spallings

— T +E2 borehole penetrates
. : — repository, creating flow
{ | Q- pathway through waste

Note: Example shown includes only two boreholes, both of which penetrate waste and one of which penetrates I ' l / | d t
pressurized brine in the underlying Castile Formation. Pathways are similar for examples containing ro O S a n e S a n u O

multiple boreholes. Arrows indicate hypothetical direction of groundwater flow and radionuclide transport.
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Scenario Consequence Estimation
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CCDF For WIPP Releases
Calculated in Performance Assessment
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Current Status of WIPP

* WIPP was relicensed in March 2006 for the next five
years

* License to receive remote-handled waste was
obtained in October 2006

« ~7,100 shipments (~58,000 m3) of waste have been
received to date

* Next recertification application will be submitted in
March 2009

* With no change in mission, WIPP will close before
2030
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