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Mr. Horsey -2- June 7, 1982

I would 1ike to point out, as we indicated in the PEIS, none of the water
disposal methods, including release to the river, would constitute a health
hazard,

In both my official capacity, and as a personal point of ¥iew as a long time
resident of Maryland and a frequent user of the Chesapeake Bay, 1 share

your interest in the water disposal issue. I would be happy to discuss

this matter further with you and any other member of the Kent County Council
of Governments. You may reach me by telephone on (301) 492-7761.

Sincerely,

Bernard J. Snyder, Program Director
™I Program Office
0ffice of Nuclear Reactor Requlation
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ATTACHMENT I
TMI-2 PROCESSED WATER
DISPOSITION ALTERNATIVES CURRENTLY UNDER STUDY

A. Reuse/Recycie

Alternatives 1 and 2: Reuse at TMI-1 or TMI-2

These alternatives would involve retaining the processed accident water in
storage tanks, and using it, in lieu of fresh water as make-up for water
removed from either unit's primary cooiing system. When added to the cooling
system, the accident water would become mixed with, and indistinguisrable
from, the non-accident water in the cooling system. Eventually this mixed
water might be lost to the environment via normal leakage, processing and
discharge pzthways.

These alternatives could not be implemented until one of the TMI units has
been restarted, and necessary regulatary requirements have been met. In
addition, disposing of the processed accident water in this manner would be
a slow and indirect process, amountingto a deferred discharge option.

Alternative 3: Reuse at Other PWRs

Assuming other utilities with PWRs willing to accept the processed water could
be identified, bulk 1iquid would be transported to otner sites for use as make-
up for reactor operation., This would amount to defacto disposal to the environ-
ment from normal plant releases.

Alternative 4: Reuse at DOE Facilities

Pzuse at production reactor or defense reactor facilities would be contemplated.

8. Long Term On-Site Storage

Alternative 5: Bulk Liquid Storage

Processed water would continue to be stored in currently available holding tanks
on TMI. The presence of this water is not an issue receiving much public atten-
tion at this time. However, this may change if a decision is made to use this

as a means for long term storage of the water (20-25 years). Ultimately, and
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perhaps well before 20-25 years have passed, the water would have to be
disposed of in some manner. Prior to that time, there is the possibility
of accidental releases to the river, i.e., leaks or tank rupture.

Alternative 6: Cement Block Storage

This alternative would require the construction of cement mixing facilities
on TMI. Large cement blocks would be made (6' X 6' X 10'), coated with a
weather resistant material, and placed above ground, in a storage area occupy-
ing about four acres, Eventually these would have to be permanently disposed
of, most likely by offsite burial.

This alternative would involve release of tritium vapor to the atmosphere
during the mixing phase. Additionally, about half of thc remaining tritium
would be given off as the cement blocks cured. Even after coating, tritium
would continue to escape, although thg other radionuclides would be immobilized.
Treatment s

Alternative 7: Combined Catalytic Exchange Process (CECE)

The Combined Catalytic Exchange Process (CECE) removes tritium from the pro-
cessed accident water via an equilibrium exchange reaction between molecular
tritium and tritium oxide which favors formation of the latter, Detritiated
water would then be released to the atmosphere as gaseous hydrogen and oxygen.
The tritium and other radionuclides are concentrated in about 1,000 galions of
water which would remain after the CECE process is completed. This water would
be solidified for offsite burial, resulting in the same kind of tritium releases

as described for Alternative 6.

Implementing this alternative would take approximately ten years, four years
for construction of the facility, and six years to process the water. The
CECE process has not previously been used on the scale that would be reguired

for treatment of the processed accident water,
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Alternative 8: Direct Electrolysis

Similar to the CECE process, electrolysis would require the construction of a
facility on TMI to separate the processed accident water into gaseous tritiatea
hydrogen and oxygen which would be released to the atmosphere. Gaseous tritiated
hydrogen has 1/1,000 of the health effect rate of tritiated water vapor. How-
ever, the gaseous tritiated hydrogen would readily recombine with water to

form tritiated water vapor so that only the adjacent populace would benefit

from the temporary conversion of the processed accident water into gaseous
tritiated hydrogen,

Alternative 9: Distillation Process

Distillation is based on deuterium production processes involvirg columns
used in conjunction with processes for catalytic exchange between deuterium
and heavy water vapor. Most of the tritium in the processed accident water
would be concentrated in about 95,00é gallons of the water. This water would
then be solidified for offsite burial, resulting in the same kind of tritium

releases as described in Alternative %.

The detrit’ated water would remain in liquid form after processing, and be
~aleased to the river. It would take about two years of processing to con-
centrate the tritium. In addition, facilities for the distillation process
would have to be constructed on TMI.

. Controlled Discharge to the Susquehanna River

Alternative 10: Controlled High Volume Release

In this option, the processed accident water would be diluted by a factor of

at least 120 and released to the river at the highest permissable flow rate. The
dilution factor would reduce concentration levels enough to allow release

to the river within existing regulatory requirements. All the processed accident

water could be released in less than a week with this option.



. .

Alternative 11: Controlled Annual Releases

This is similar to Alternative 10 except that the amount of processed water
to be released each year would be equivalent to the amount which would have
been released if TMI-2 had not been damaged and had continued to operate in
a normal fashion. This would extend the period necessary to release all the
processed accident water to about five years.

. Ocean Disposal

Alternative 12: Bulk Liquid Release

Processed water would be shipped as bulk liquid to a remote location in the

Atlantic Ocean for permanent disposal. High dilution and dispersion would
likely occur,

Alternative 13: Packaged Solid Disposal

Processed water would be solidified and shipped to port handling facility.
Acceptable packaging would have to méet various current U.S.

and/or international regulations. Packaged processed water would be trans-
ferred to a barge and subsequently t;gﬁsported to an EPA-designated ocean

disposal site.

Forced Evaporation

Alternative 14: Open Cycle Evaporation at TMI-2

Processed water would be released to the atmosphere via a direct distillation
orocess. Offsite doses would likely exceed chose of other on-site
alternatives.

Alternative 15: Open Cycle Evaporation at 0ff-Site Facility

Assuming facility willing to accept accident water could be identified, proc-
essed water would be transported in bulk and same process as that described
for Alternative 14 woul Entire tritiated water inventory would be

removed from T
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Alternative 16: TMI Cooling Tower Evaporation

The TMI mechanical draft cooling towers would be used to evaporate the processed
accident water, About 95% of the water and the tritium would be released to the
atmosphere as water vapor. The remaining 5% of the water, termed “blowdown",
would fall to the bottom of the cooling tower, be diluted and discharged to

the river. The blowdown would contain about 95% of the radionuclides other

than tritium (and 5% of the tritium) that are in the processed accident water.
The entire process would be a controlled method of disposal which would take

about one year or less to complete.

. Pond Evaporation

Alternative 17: On-Site Ponds

Large man-mcde ponds already exist on TMI. With minor modifications, they
could be used to store the processed accident water. The tritium

would be released to the atmosphere ;; water Qapor. However, the

volume of water in the pond would reqejn constant because precipitation is
approximately equal to evaporation in‘the T™MI aréa. Radionuclides other than
tritium would remain in pond residues, eventually requiring drainage

into the river. The pond lining would be disposed of by offsite disposal.
The initial rate of release of tritium would depend upon the time of the
year the water is put into the pond--initial release rates would be higner
in the summer than the winter., After three to five years the tritium con-
centration of the pond water would be equal to that of the river. Prior to
that time accidental releases of the water tn the river are uniikely but
possible.

Alternative 18: Off-Site Ponds

Bulk liquid would be transported to remote DOE site, e.g., Nevada Test Site

where high evaporation rates are typical.



H, Near Surface Land Disposal

Alternative 19: Land Burial at Commercial Sites

Solidified accident water would be transc.orted in numerous shipments to
commerical sites in Nevada or Washington State. Land disposal operations
would provide a high degree of waste isolation and environmental control.
Site specific surface water, groundwater and erosion based radionuclide
migration pathways must be considered.

Alternative 20: Land Burial at DOE Site

Same as Alternative 19 except burial would occur at a DOE site such as Hanford.

Alternative 21: Liquid Dispersal in Cribs (Hanford)

This is a controlled disposal practice, similar to leaching ponds, for

intermediate activity radioactive liquid. Local groundwater is principal

migration pathway.

Alternative 22: Land Spraying (Neva&; Test Site)

This is a process which results in fast evaporation and dispersion of tritium

at a remote site already contaminated. This has been done in the

past (pre-1974) with contaminated water for dust control.

I. Deep Land Disposal

Alternative 23: Deep Well Injection at TMI Site

This option would require construction of a deep well injection facility on
TMI, and acquisition of a permit to dispose of low-level wastes at that
location, Satisfying these two criteria may require a long lead time; how-
ever, once these steps were accomplished the processed accident water could
be disposed of relatively auickly. The water would he injected, under high
pressure, to a depth well below aquifers which are & source of drinking

water,



oS

Alternative 24: Commercial Deep Well Injection

Same process as Alternative 23, assuming commercially operated deep well
system willing to accept accident water can be identified. Federal and
State Underground Injection Control regulations apply.

Alternative 25: DOE Facility Deep Well Injection

Same process as Alternative 23, using deep well systems at either Nevada
Test Site or INEL in Idaho,

Alternative 26: Hydrofracturing at ORNL

Processed water would be mixed with cement and pumped deep into the ground,

thereby hydraulically fracturing the strata.
. Alternative 27: High Altitude Release to Atmosphere

This option wouid ba performed over remote low population areas whereby

processed water would be evaporated apd discharged into the upper atmosphere.
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