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VY vintage BWR under construction. Spent fuel pool will be constructed at crane height.
Spent fuel must be unloaded from the top of the reactor and transferred to the spent fuel pool through a water-filled canal 
1. Severe earthquakes are rare along the Connecticut River in Vermont
· But they can happen.
2. The spent fuel storage pool at Vermont Yankee is perched on an outer wall of the reactor building approximately 80 feet in the air. [see, construction photo]

3. NRC Staff scientists declare in the report cited below that a nuclear fuel fire in fuel exposed to air cannot be ruled out even in the oldest fuel.
4. If a spent fuel pool is drained of its shielding water radiation levels would instantly rise to an extreme that would make the building unapproachable.
5. In the very low probability event that an earthquake occurs and fractures the spent fuel pool at Vermont Yankee, several hundred tons of nuclear fuel would within a few days of heatup begin to burn uncontrollably with an unquenchable oxidation reaction hot enough to cause an uncontained uranium meltdown (97% of the fuel).
6. As Dr. Kennedy notes (below) a very severe earthquake should also be expected to knock out emergency and recovery services. 
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               Ref. 1 presents seismic fragility estimates for the Vermont Yankee (BWR) and

         Robinson (PWR) spent fuel pools. These two fragility estimates are the only spent filel

         pool fragility estimates that I have seen. Therefore, my judgment is heavily based on the

         results presented in Ref. 1.

               For Vermont Yankee (BWR), Ref. 1 states that the critical failure mode for the

         gross structural failure of the pool is an out-of-plane shear failure of the pool floor slab.

         With this failure mode, the liner will be breached and a large crack will develop through

         the concrete floor slab within a distance equal to the floor slab thickness from the pool

         walls. Possibly the entire floor will drop out, but I think that such a gross failure is

         unlikely. However, the concrete crack will be sufficiently large that the water in the pool

         will quickly drain out….
               Although not reported as the critical failure mode in Ref. 1, my judgement is that

         for BWR pools, it is at least equally likely that the critical failure mode will be an out-of-

         plane shear failure of one or more of the pool walls. With this failure mode, the liner will

         be breached and a major concrete crack will form along the length of the wall within a

         wall thickness distance from the top of the floor slab. Water will quickly drain out of the

         pool.  However, as much as 4-feet of water depth will likely remain within the pool….
        [Comment: Better to have all water drain. Water over the base of the fuel assemblies would   block cooling channels causing upper portions of the fuel to heat faster.]
          ….No matter which of these failure modes occur, drainage of the pool is expected to

         be fairly rapid. A small, but uncertain, amount of water is likely to remain in the pool

         with post-seismic-failure water depths ranging from essentially zero depth to about 4-feet

         of depth depending upon the critical failure mode.

               For a 0.75g PGA scenario ground motion, I would expect less than about a 10%

         chance of the spent uiel pool failing, about a 90% chance that offsite power is lost, and

         more than about 50% of the CEUS buildings and bridges being unsafe for even temporary

         use. At this ground motion level which is within the region of ground motions that

         dominate the estimated seismic risk of spent fuel pool failures, sufficient power, buildings

         housing communication systems and emergency services, and bridges will be out-of-

         service that emergency responses will most likely have to be ad-hoc. Specifically, for

         ground motion levels that correspond to spent fliel pool failure, within at least 10 miles of

         the plant I would expect power to have been lost and more than about 50% of the CEUS

         bridges and buildings (including those housing communication Systems and emergency

         response equipment) being unsafe for even temporary use.
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