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History  Enercy

Site approved by Department of Energy for disposal of Vitro Tailings
INn 1984. Selected through detailed EIS process of over 29 sites.

2.5 million cubic yards of uranium mill tailings moved from Vitro to
facility.

L ocation exhibited the most suitable hydrogeological, ecological, and
economical characteristics for waste disposal.

— Approximately 8 inches of annual precipitation
— Over 60 inches annual evaportranspiration

— Low permeability clay soils

— Natural poor quality groundwater

— Stable geology

Envirocare acquired the surrounding property for the development of a
Low-Level radioactive waste disposal facility.

Began in 1988 disposing of Naturally Occurring Radioactive Material
(NORM)
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Clive Site Key Events

1984 — Utah became Agreement State (Revised in 2004)
1986 — Disposal of Vitro Tailings at Clive

1988 — Received NORM License

1991 — Received LARW License

1993 — Received MW Permit

1994 — Received 11e.(2) License

2000 — Received Full Class A LLRW License

2001 — Received Class B and C LLRW License

2001 — Received CWF License

2005 — Envirocare was Purchased by LGB and Withdrew B & C License
2006 — Formation of EnergySolutions
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Regulatory Basis

* 10 CFR 61 — Licensing Reguirements for Land Disposal of
Radioactive Waste

e Utah Administrative Code R313 — Administrative Rules on
Radiation Control

« Utah isan Agreement State

* Mixed Waste also regulated under 40 CFR and UAC
R315

« Clivefacility isthe only commercial facility originally
licensed after establishment of 10 CFR 61
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 Protection of the General Public

— 10 CFR 61.41 dose limits 25 mrem whole body, 75
mrem thyroid, 25 mrem other organs

— Utah also applies 4 mrem groundwater limit
* 500 year evaluation for radionuclides

— 200 year evaluation for heavy metals
— No credit taken for non-potable groundwater

e Ensure Structural Stability
— Static safety factor =2 1.5

— Seismic safety factor =2 1.2
— Minimize total settlement
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e Ensure Cover Integrity

— Mitigate differential settlement — maximum distortion
In cover 0.02 feet/foot

* Inherent safety factor of 3
« Settlement monitoring program

— Prevent erosion — riprap rock armor
— Probable maximum flood (>1000 year event)

« Minimize Infiltration
— Low-permeability cover — clay 5 x 108 cm/sec

— Clay covered by drainage rock, sacrificial soill
(freeze/thaw protection), and erosion barrier
* Freeze/thaw evaluated as 500-year event
» Erosion barrier designed for 1000-year life



ENERGY

ell Liner/Cover Design

187 LARGE ROCK ARMOR
TO PROTECT EMBANKMENT

LATER. (TOP SLOPE 18% LARGE ROCK ARMOR
4% SLOPE 15 TYPE B RIP RAP) TO PROTECT EMBANKMENT
LAYIR. (SIDC SLOPT
§ EMBANKMENT 15 TYPE A RIP RAP)

8" SECONDARY FILTER
T0 SHED STORWMWATER.
(TYPE A FILTER ZONE)

127 SACRIFICIAL SOIL TO PROTECT INFILTRATION BARRIER.
{TYPE B FILTER ZONE)

6° PRIMARY FILTER TO SHED STORMWATER
(TYPE B FILTER ZONE)

12° INFILTRATION BARRICR
Sx10”=B CM,
Low

FERMEABSUTY CAP
TO PREVENT INFILTRATION

12" RADON BARRIER
1x10"=8 CM/SEC
LOW PERMEABILITY
CLAY

CELL FOUNDATION
(NATIVE SOIL)

' CLAY UNER

110" =6 CM/SEC
LOW PERMEABILITY
BARRAIER

CLASS 'A’ CROSS SECTION

=
ENERGYSOLUTIONS.
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Environmental
Monitoring

Groundwater
Naturally brackish aquifer
Twice the salinity of the ocean
Over 90 monitoring wells
Air I8 — »
30 Continuous air monitoring stations plus Yo S S
dozens of air sampling stations at work kM
locations throughout the facility

Soil

80 Quarterly Sampling stations

Vegetation
9 Sampling
stations
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Safety and Compliance

« During operation have remained under all regulatory environmental
requirements specified in 10 CFR 20, 40 and 61.

* No reportable environmental releases

» Average employee annual dose has remained under 15 mrem
TEDE

* Highest employee annual dose has been under 600 mrem TEDE
* Have operated for over 1.8M man-hours without a lost time injury

* Over 400 person-days of inspections are performed each year by
regulatory agencies

» 14 Full Time State Inspectors — Onsite Trailer
 Annual DOE and NUPIC (utility group) Audits



ENERGY

Bulk Disposal Process
(Soll/ Standard Debris)

Unloading
Transfer to embankment

Soil/Debris lifts compacted
— 2 feet thick
— Up to 50% debris

Lift approval tracks location of
waste by GPS

Controlled Low Strength
Material
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e Disposal in designated
portion of Class A
footprint

o CW Facility Scheduling
and Acceptance
separate from Bulk
Facility
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Large Component Disposal

e Legacy waste & Commercial Power
— Steam Generators
— Turbine Rotors
— Pressurizers
— Classified Tanks
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Clive Site Disposal Volumes and Capacity

25,000,000

20,000,000 —

15,000,000 -

10,000,000 —

Disposal Volume (cubit feet)

5,000,000 -

0

1998 1999 2000 2001 2002 2003 2004 2005

Year

* Disposed 122M cubit feet total to date (50,000+ Curies)
« Have over 700M cubit feet disposal capacity remaining
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Financial Assurance

Closure and Post-Closure Financial Assurance

Surety Funding

Closure Post Closure Total
Embankment
LARW and Class A $30,821,361 $5,262,600 $36,083,961
Mixed Waste 14,278,411 2,671,684 16,950,095
11e(2) 3,748,297 731,096 4,479,393
Total Surety Amounts $48,848,069 $8,665,380 $57,513,449
Q) The term LARW is used by the company to indicate Class A or exempt wastes with low level of

radioactivity

» EnergySolutions has used Letters of Credit, Trust Agreements and is
currently using an Insurance Policy

» Perpetual Care Fund — Fund established for monitoring past 100 years
after closure and incidentals ($400,000/year)
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Recommendations

Performance-Based allowing for site specific
characteristics
— NUREG-1573 (1997)

Alternate Disposal Provisions (10 CFR 61.58)
— More general approvals

Use of updated dose models (ICRP 68)

Consistent Regulations for Different Waste Types
— Current system is based more on generation then hazard
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