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WIPP Layout UL

Sealing System Componanis

J ] 1. Compacted earthen fill
TR

5. Concrete plug

6. Asphalt column
: 7. Upper concrete-asphalt
walerstop

12, Lower Salado compacted
clay column

13 Shaft station monolith
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Events in WIPP History

1973:
1975:
1980:
1981:
1983:

SE New Mexico salt site chosen for investigation
Sandia chosen to lead characterization & design
Environmental Impact Statement (EIS)

First shaft completed

Full construction begins

1984-1992: Large-scale underground experiments

1985:
1990:
1992:
1996:
1999:
2014-2017:  WIPP temporary shutdown

EPA writes 40 CFR 191 (definitions, foundation)

First full WIPP Performance Assessment

WIPP Land Withdrawal Act (waste type/amount limits)
EPA writes 40 CFR 194 (implementation details)

WIPP receives first waste

Mora (1999) SAND99-1482



WIPP Regulations and Mission UL

= Regulations were developed concurrently with:
= Underground testing

= Performance assessment modeling
= WIPP mission changed through time:
= 1977: design included two levels (included commercial waste)

= 1980: limited to defense-generated waste

= 1982-1987: Nuclear Waste Policy Act included other salt sites
= Large-scale heater tests performed at WIPP for Deaf Smith, TX site

= 1992: agreement with state of NM limited volume/type of waste
= QOriginal compliance certification application submitted 1996

= Recertification every 5 years since waste received
= 2004, 2009, 2014, 2019 ...
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WIPP as Underground Research Lab @&

= Three periods of underground research

= Large-scale heated defense high-level waste studies (1984-1990)

= Basic THM science of heat-generating waste in salt

= Once tests executed, waste was already planned to go elsewhere
= WIPP-mission (transuranic waste) (1987-1992)

= Plugging and sealing (shaft tests)

= Brine inflow and DRZ studies (Room Q)

" Focused on WIPP waste forms (Remote + Contact-handled TRU waste)
= Recent testing

" New experimental area (mined 2012-2013)

= EXO project (neutrinoless double B-decay physics experiment) (2007-)

= DOE (Dials) used PA models to focus/limit research (1993)

= Aborted all underground tests not directly supporting license




WIPP URL stage 1 (1984-1990) UL

Room A (DHLW mockup disposal) _
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Tests: ==
A. 18W/m?2 Mockup
A1, B. Waste Package Performance, et
Simulated DHLW (WPP)
A, B. Moisture Release Experiment (MRE) " " "
B. DHLW Overtest ) 2
C. Intermediate Scale Borehole Test ! g 919
C, L, 7, &Core Library. Far-Field Permeability Tests
D. Mining Development e —
D, Q, L, M, 7. Geophysics Panel 1
G. Geomechanical Evaluation Ll L
H. Heated Axisymmetric Pillar
J. Simulated CH TRU Tests (Wet) and
Materials Interface Interactions Test (MIIT)
L, M. Small Scale Seal Performance Tests (SSSPT)
L4, D, M, Q Access. Small Scale Brine Inflow (SSBI)
M. Disturbed Rock Zone (DRZ)
Q. Large Scale Brine Inflow Test South Drift
T. Simulated CH and RH Tests .
V. Air Intake Shaft Performance Tests AL
V. Column Experiments
¢ Hydraulic Fracturing Tests Note: Not to Scale
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WIPP URL stage 2 (1987-1992) =,

Room J
(TRU overtest)
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WIPP URL stage 3 (recent) e
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WIPP URL stage 3 (recent) ) e

: Enrlched Xenon Observatory (2007 2014, 2017-)




WIPP URL stage 3 (recent) =,

= Salt Disposal Investigations (proposed 2011)
= Salt Defense Disposal Investigations (proposed 2013)
= Small-diameter borehole heater test (proposed 2017)

Test drifts will be heavily instrumented using state of the art temperature, pressure, brine, vapor and displacement sensors

C: |Iler:»mMe|;::r Instrumentation Boreholes
B (illustrative only}
RTDs Mechanical, Hydrological, Thermal

Desiccant
at Outflow

Gas inlet (routed either
through or next to block)

Valve, Flowmeter,
Pressure & Temp.

Instrumented Bulkhead
eras, air flow, humidity, etc.)

Redundant

In-Line Hygrometer 5-Canister Heaters (2’ dia)

3 ft center-to-center spacing
~200W eachin Drift #1
~1500W each in Drift #2

Heater
Power
Supply

Brine Sampling Access Tube

Heater Element (next to or through block)

(inside block)
Valve, Flowmeter (cameras,
Pressure & Temp.

In-Drift {and backfill) Instrumentation

nted Bulkhead (illustrative only)

T Funiiff, wtc] Mechanical, Hydrological, Thermal
Geophysics (acoustic, fiber optic, neutron logging)

East Accass Drift

DOE Carlsbad Field Office, (2011). A Management Proposal for Salt Disposal - T—_ {Elevated "e%)
Investigations with a Field Scale Heater Test at WIPP. DOE/CBFO-11-3470. Carlsbad, s - e,
NM: US DOE-EM.

DOE Carlsbad Field Office, (2013). Test Specification for the Salt Defense Disposal
Investigations Thermal Test in WIPP. DOE/CBF0-13-3510. Carlsbad, NM: US DOE-EM.

Kuhlman, K.L., M.M. Mills & E.N. Matteo, (2017). Consensus on Intermediate Scale Salt
Field Test Design. SFWD-SFWST-2017-000099, SAND2017-3179R. Albuquerque, NM:
Sandia National Laboratories
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WIPP SNL Budget L

Total Sandia FY Human Resources (FTES) Total Sancdia FY Funding ($million)

140 120 100 80 60 40 20 0 0 10 20 30 40 50 60

| I | | 1975 | 0.47 | ] | | | |
Site Selection 5.38

6.21

1977
10.36

14.53

Site C haracterization 1979

1981 2.97

Site Preliminary Design Validation
1983

1985
Site C onstruction

1987

1993: DOE focused research

209
25.1
286

31.9
36

1989

Pre-Disposal 1991 |

1993

1995 56.9

1997

322
29
27.87
86 1 2000 | 26.04

1999
1996: CCA submitted

Disposal

2000 to 2017: SNL budget roughly $10 M/year
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WIPP “Transition” L

= Path from design to implementation not linear

= Regulations/repository developed somewhat in parallel

= URL for DHLW site mission (1984-1990)

= URL for WIPP mission (1987-1992)

= DOE (George Dials) focused research to get WIPP licensed
= Disposal facility: 1999-2014, 2017-

= Limited Underground Research still going on at WIPP
= EXO (2007-2014, now restarted)
= Disposal operations come first
= Must be no impact to operations
= Limited by availability of underground mining/operations workforce
= Since restart WIPP operating on filtered mine ventilation

= DOE has considered (but not funded) new salt URL work

13







