UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

February 11, 2000

Hyedrs

Students in Kathy Traugott's Class
The Little School

2812 - 116" Northeast

Bellevue, WA 98004

SUBJECT: RESPONSE TO YOUR NUCLEAR POWER LEAKS REPORT
Dear Colin, Aaron, Chris, Gordon and Brian:

Thank you very much for your January 7, 2000, report titled “Nuclear Power Leaks.” | think the
report was well done. You must have spent a lot of time to conduct the research. My guess is
that you have a good science teacher at school and supportive parents at home. Your
cooperative efforts and team work to prepare the final report are definitely commendable.
Team work is important at schools and at work places, as you will find out later in your life. In
fact, this is precisely how we at the U.S. Nuclear Regulatory Commission (NRC) carry out our
mission.

The NRC's mission is, in part, to ensure public health and safety and protection of the
environment in the use of nuclear materials in the United States. We at the NRC take your
safety and that of the public seriously. That's why NRC maintains a robust regulatory program
to ensure nuclear safety. As a part of that regulatory program, NRC stations full-time resident
inspectors at every nuclear power reactor and some nuclear fuel processing facilities in this
country. These highly trained resident inspectors are NRC's “eyes and ears” in detecting and
reporting inadvertent radioactive releases (leaks) from these nuclear facilities. Over the years,
they have done an excellent job and we are very proud of the professionalism and dedication
displayed by the men and women employed by NRC.

You are right that high level waste will remain radioactive for many years to come. Obviously
the safe operations of a geological repository where the high level waste will eventually restis
critical to the safety of the general public. Another government agency, the U.S. Department of
Energy (DOE) is responsible for developing and operating the repository and is currently
studying a site at Yucca Mountain, Nevada. NRC is working closely with DOE to carefully
evaluate the long term (more than 10,000 years) safety aspects of a repository at the Yucca

Mountain site.

Your report correctly pointed out that the volume of the liquid high level waste could be reduced
by a process called vitrification. DOE stores appreciable amounts of liquid high level waste at
the other side of your state, in a place called the Hanford Reservation near Richland,

Washington. You may be pleased to know that DOE plans to use the vitrification process to N
treat the Hanford liquid high level waste in the next few years. In the mean time, NRC is ) 7
assisting DOE in developing its regulatory program for the Hanford vitrification project. /<
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As you suggested in the report, the Canadian nuclear industry stores their spent fuel from the
reactors in a pool of water for about seven years. Likewise, the U.S. power plants store the
spent fuel rods in the on-site spent fuel pools for a minimum of five years before the rods are
put in steel casts and transferred to dry spent fuel storage facilities. Those dry spent fuel
storage facilities are also under NRC'’s regulatory control.

Roughly 20 percent of the U.S. electricity is produced from nuclear energy. One of your
suggestions is for countries relying on nuclear energy (such as the U.S.) to slowly turn to other
power sources such as renewable energy. The research of renewable energy has been the
focus of this country for many years. In fact, there is a National Renewable Energy Laboratory
(Golden, Colorado) that is dedicated to the research of renewable energy. Please visit their
web site at http://www.nrel.gov to learn more about their activities.

Your third proposed solution suggests that power safety standards be raised to reduce the
chance of leaks. In general, leaks from the nuclear power plants are very low (well within the
safety limits). Generally speaking, a person living in the U.S. receives about 300 millirem of
background radiation from all the naturally occurring sources, e.g., soil, cosmic rays, etc. A
millirem is a convenient unit we use to measure radiation doses to people. On the other hand,
NRC's regulations allow a person living next to a nuclear power plant to receive up to an
additional 25 millirem of radiation in a year. The actual amount of radiation (excluding
background radiation) a person would receive while living next to a nuclear power plant
averages less than 0.5 millirem per year. So the current safety standards are quite effective in
ensuring protection of the public and the environment. '

Finally, you mentioned Deinococcus radiodurans, a bacterium that is capable of metabolizing
organic solvents in the presence of a strong radiation field. Preliminary studies indicate that this
type of microorganism may someday be used to clean up hazardous waste sites containing
radioactive materials such as uranium or plutonium. We understand that DOE has already
sponsored a number of research projects into the potential use of this bacterium to help restore
the environment. You may want to visit their web site http://www.em.doe.gov to learn more
about the on-going research efforts.

One last thought, our web site is http:/www.nrc.gov. You'll find a wealth of nuclear safety
information when you log on to our web site. But, please check with your teacher and/or your
parents before you surf the net. Some of the information contained in the web sites listed here
may not be easily understood and may require adult assistance. If you have any further
questions, please contact me at (301) 415-7906, or by e-mail, at axw@nrc.gov.

Sincerely, /
Albert Wong p
Tank Waste Remediation Systems Section
Special Projects Branch
Division of Fuel Cycle Safety

and Safeguards
Office of Nuclear Material

and Safeguards
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As you suggested in the report, the Canadian nuclear industry stores their spent fuel from the

_reactors in a pool of water for about seven years. Likewise, the U.S. power plants store the
spent fuel rods in the on-site spent fuel pools for a minimum of five years before the rods are
put in steel casts and transferred to dry spent fuel storage facilities. Those dry spent fuel
storage facilities are also under NRC's regulatory control.

Roughly 20 percent of the U.S. electricity is produced from nuclear energy. One of your
suggestions is for countries relying on nuclear energy (such as the U.S.) to slowly turn to other
power sources such as renewable energy. The research of renewable energy has been the
focus of this country for many years. In fact, there is a National Renewable Energy Laboratory
(Golden, Colorado) that is dedicated to the research of renewable energy. Please visit their
web site at http://www.nrel.gov to learn more about their activities.

Your third proposed solution suggests that power safety standards be raised to reduce the
chance of leaks. In general, leaks from the nuclear power plants are very low (well within the
safety limits). Here is a piece of information I'd like to share with you: Generally speaking, a
person living in the U.S. receives about 300 mrem of radiation from ali'the naturally occurring
sources, e.g., soil, cosmic rays, etc. (Note: “mrem” is a conveniept'unit we use to measure
radiation.) While on the one hand, the NRC’s regulations allowa person living next to a
nuclear power plant to receive up to an additional 100 mrepr’of radiation in a year, in practice,
they receive much less. So the current safety standargsare pretty good in terms of radiation
leak reduction and personnel protection. -

Finally, you mentioned Deinococcus radiodurgifs, a bacterium that is capable of metabolizing
organic solvents in the presence fof a stropgTadiation field. Preliminary studies indicate that
this type of microorganism may someday be used to clean up hazardous waste sites
containing radioactive materials s as uranjim or plutonium. | agree with you that more
research is needed to further explore this potential opportunity. As a matter of fact, | believe a
lot of the research work completed thus fap’has been supported by the Environmental
Management Office of DOE. You may want to visit their web site http://www.em.doe.gov to
learn more about the on-going researcly efforts.

One last thought, our web site is hty://www.nrc.gov. You'll find a wealth of nuclear safety
information when you log on to ouf web site. But, please check with your teacher and/or your
parents before you surf the net,/Some of the information contained in the web sites listed here
may not be easily understood,and may require adult assistance. - If you have any further
questions, please contact Ajbert Wong, a member of my staff, at (301) 415-7908, or by e-mail,

at axw@nrc.gov. //

Vs Sincerely,
A/_/"
/ . .
/ Michael F. Weber, Director
/! ‘Division of Fuel Cycle Safety
and Safeguards
' Office of Nuclear Material Safety
e and Safeguards.
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put in steel casts and transferred to dry spent fuel storage facilities. Those dry spent fuel
storage facilities are also under NRC'’s regulatory control. e

Roughly 20% of the U.S. electricity is produced from nuclear energy. One of your suggestions
is for countries relying on nuclear energy (such as the U.S.) to slowly turn to other power
sources such as renewable energy. The research of renewable energy has been the focus of
this country for many years. In fact, there is a National Renewable Energy Laboratory (Golden,
Colorado) that is dedicated to the research of renewable energy. Please visit their web site at
http://www.nrel.gov to learn more about their activities.

Your third proposed solution suggests that power safety stgr’idards be raised to reduce the
chance of leaks. In general, leaks from the nuclear power plants are very low (well within the
safety limits). Here is a piece of information I'd like to share with you: Generally speaking, a
person living in the U.S. receives about 300 mrem of background radiation from all the naturally
occurring sources, e.g., soil, cosmic rays, etc. (No;e/: “mrem” is a convenient unit we use to
measure radiation.) On the other hand, the amouft of radiation (excluding background
radiation) a person would receive while living ngkt to a nuclear power plant averages less than
0.5 mrem per year. So the current safety stay@ards are pretty good in terms of radiation leak
reduction and public protection. ’

Finally, you mentioned Deinococcus radiodurans, a bacterium that is capable of metabolizing
organic solvents in the presence of g/strong radiation field. Preliminary studies indicate that this
type of microorganism may someddy be used to clean up hazardous waste sites containing
radioactive materials such as urgr"iium or plutonium. | agree with you that more research is
needed to further explore this potential opportunity. As a matter of fact, | believe a lot of the
research work completed thus far has been supported by the Environmental Management
Office of DOE. You may want to visit their web site http://www.em.doe.gov to learn more about
the on-going research effdrts. '

One last thought, oun;Vveb site is http://www.nrc.gov. You'll find a wealth of nuclear safety
information when you log on to our web site. But, please check with your teacher and/or your
parents before you surf the net. Some of the information contained in the web sites listed here
may not be easily understood and may require adult assistance. If you have any further
questions, please contact Albert Wong, a member of my staff, at (301) 415-79086, or by e-mail,

at axw@nrc.gov.
u//
Sincerely,
Michael F. Weber, Director

Division of Fuel Cycle Safety
and Safeguards
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As you suggested in the report, the Canadian nuclear industry stores their spent fuel from the
reactors in a pool of water for about seven years. Likewise, the U.S. power plants store the
spent fuel rods in the on-site spent fuel pools for a minimum of five years before the rods are
put in steel casts and transferred to dry spent fuel storage facilities. Those dry spent fuel
storage facilities are also under NRC'’s regulatory control.

Roughly 20 percent of the U.S. electricity is produced from nuclear energy. One of your
suggestions is for countries relying on nuclear energy (such as the U.S.) to slowly turn to other
power sources such as renewable energy. The research of renewable energy has been the
focus of this country for many years. In fact, there is a National Renewable Energy Laboratory
(Golden, Colorado) that is dedicated to the research of renewable energy. Please visit their
web site at http://iwww.nrel.gov to learn more about their activities.

Your third proposed solution suggests that power safety standards be raised to reduce the
chance of leaks. In general, leaks from the nuclear power pjants are very low (well within the
safety limits). Here is a piece of information I'd like to shgré with you: Generally speaking, a
person living in the U.S. receives about 300 mrem of radiation from all the naturally occurring
sources, e.g., soil, cosmic rays, etc. (Note: “mrem” is"a convenient unit we use to measure
radiation.) While on the one hand, the NRC'’s regyfations allow a person living next to a
nuclear power plant to receive up to an additional 100 mrem of radiation in a year, in practice,
they receive much less. So the current safety/$tandards are pretty good in terms of radiation
leak reduction and personnel protection.

Finally, you mentioned Deinococcus ragiodurans, a bacterium that is capable of metabolizing
organic solvents in the presence of a strong radiation field. Preliminary studies indicate that
this type of microorganism may soméday be used to clean up hazardous waste sites
containing radioactive mateyials sdch as uranium or plutonium. | agree with you that more
research is needed to further éxplore this potential opportunity. As a matter of fact, | believe a
lot of the research work leted thus far has been supported by the Environmental
Management Office of DOE. You may want to visit their web site http://www.em.doe.gov to
learn more about the on-going research efforts.

One last thought, ourXveb site is http://www.nrc.gov. You'll find a wealth of nuclear safety
information when yoli log on to our web site. But, please check with your teacher and/or your
surf the net. Some of the information contained in the web sites listed here
may not be easily understood and may require adult assistance. If you have any further
questions, please contact Albert Wong, a member of my staff, at (301) 415-7908, or by e-mail,

at axw@nrc.gov.

Sincerely,

Michael F. Weber, Director

Division of Fuel Cycle Safety
and Safeguards

Office of Nuclear Material Safety
and Safeguards
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As you suggested in the report, the Canadian nuclear industry stores their spent fuel from the
reactors in a pool of water for about seven years. Likewise, the U.S. power plants store the
spent fuel rods in the on-site spent fuel pools for a minimum of five years before the rods are
put in steel casts and transferred to dry spent fuel storage facilities. Those dry spent fuel
storage facilities are also under NRC’s regulatory control.

Roughly 20 percent of the U.S. electricity is produced from nuclear energy. One of your
suggestions is for countries relying on nuclear energy (such as the U.S.) to slowly turn to other
power sources such as renewable energy. The research of renewable energy has been the
focus of this country for many years. In fact, there is a National Renewable Energy Laboratory
(Golden, Colorado) that is dedicated to the research of renewable energy. Please visit their
web site at http://www.nrel.gov to learn more about their activities.

Your third proposed solution suggests that power safety standards be raised to reduce the
chance of leaks. In general, leaks from the nuclear power plants are very low (well within the
safety limits). Here is a piece of information I'd like to shayé with you: Generally speaking, a
person living in the U.S. receives about 300 mrem of ragfation from all the naturally occurring.
sources, e.g., soil, cosmic rays, etc. (Note: “mrem” is& convenient unit we use to measure
radiation.) On the other hand, a person living next {6 a nuclear power plant receives less than
an additional 100 mrem of radiation in a year. So/the current safety standards are pretty good
in terms of radiation leak reduction and person

Finally, you mentioned Deinococcus radiodyfans, a bacterium that is capable of metabolizing
organic solvents in the presence of a stropg radiation field. Preliminary studies indicate that this
type of microorganism may someday bg’used to clean up hazardous waste sites containing
radioactive materials such as uraniunyor plutonium. | agree with you that more research is
needed to further explore /t lal opportunity. As a matter of fact, | believe a lot of the
research work completed’t as been supported by the Environmental Management
Office of DOE. You may w: o visit their web site http://www.em.doe.qgov to learn more about
the on-going research e

One last thought, our web site is hitp://www.nrc.gov. You'll find a wealth of nuclear safety
information when you lgg on to our web site. But, please check with your teacher and/or your
parents before you rsy the net. Some of the information contained in the web sites listed here
may not be easily understood and may require adult assistance. If you have any further
questions, please contact Albert Wong a member of my staff, at (301) 415-7906, or by e-mail,

at axw@nrc.gov. '

- Sincerely,

Michael F. Weber, Director
Division of Fuel Cycle Safety
and Safeguards
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As you suggested in the report, the Canadian nuclear industry stores their spent fuel from the
reactors in a pool of water for about seven years. Likewise, the U.S. power plants store the
spent fuel rods in the on-site spent fuel pools for a minimum of five years before the rods are
put in steel casts and transferred to dry spent fuel storage facilities. Those dry spent fuel
storage facilities are also under NRC's regulatory control.

Roughly 20 percent of the U.S. electricity is produced from ruclear energy. One of your
suggestions is for countries relying on nuclear energy (suclh as the U.S.) to slowly turn to other
power sources such as renewable energy. The research gf renewable energy has been the
focus of this country for many years. In fact, there is a Ngtional Renewable Energy Laboratory
(Golden, Colorado) that is dedicated to the research of r¢gnewable energy. Please visit their
-web site at http://www.nrel.gov to learn more about thei activities.

Your third proposed solution suggests that power safefy standards be raised to reduce the
chance of leaks. In general, leaks from the nuclear pgwer plants are very low (well within the
safety limits). Here is a piece of information I'd like tp share with you: Generally speaking, a
person living in the U.S. receives about 300 mrem of radiation from all the naturally occurring
sources, e.g., soil, cosmic rays, etc. (Note: “mrem’/fis a convenient unit we use to measure
radiation.) On the other hand, a person living nexi/to a nuclear power plant receives less than
an additional 100 mrem of radiation in a year. Sg/the current safety standards are pretty good
in terms of radiation leak reduction and personng| protection.
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As you suggested in the report, the Canadian nuclear industry stores their spent fuel from the
reactors in a pool of water for about seven years. Likewise, the U.S. power plants store the
spent fuel rods in the on-site spent fuel pools for a minimum of five years before the rods are
put in steel casts and transferred to dry spent fuel storage facilities. Those dry spent fuel
storage facilities are also under NRC's regulatory control.

Roughly 20 percent of the U.S. electricity is produced from nuclear energy. One of your
suggestions is for countries relying on nuclear energy (such as the U.S.) to slowly turn to other
power sources such as renewable energy. The research of renewable energy has been the
focus of this country for many years. In fact, there is a National Renewable Energy Laboratory
(Golden, Colorado) that is dedicated to the research of renewable energy. Please visit their
web site at hitp://www.nrel.gov to learn more about their activities.

Your third proposed solution suggests that power safety standards be raised to reduce the
chance of leaks. In general, leaks from the nuclear power plants are very low (well within the
safety limits). Generally speaking, a person living in the U.S. receives about 300 millirem of
background radiation from all the naturally occurring sources, e.g., soil, cosmic rays, etc. A
millirem is a convenient unit we use to measure radiation doses to people. On the other hand,
NRC'’s regulations allow a person living next to a nuclear power plant to receive up to an
additional 25 millirem of radiation in a year. The actual amount of radiation (excluding
background radiation) a person would receive while living next to a nuclear power plant
averages less than 0.5 millirem per year. So the current safety standards are quite effective in
ensuring protection of the public and the environment.

Finally, you mentioned Deinococcus radiodurans, a bacterium that is capable of metabolizing
organic solvents in the presence of a strong radiation field. Preliminary studies indicate that this
type of microorganism may someday be used to clean up hazardous waste sites containing
radioactive materials such as uranium or plutonium. We understand that DOE has already
sponsored a number of research projects into the potential use of this bacterium to help restore
the environment. You may want to visit their web site http://www.em.doe.gov to learn more
about the on-going research efforts.

One last thought, our web site is http://www.nrc.gov. You'll find a wealth of nuclear safety
information when you log on to our web site. But, please check with your teacher and/or your
parents before you surf the net. Some of the information contained in the web sites listed here
may not be easily understood and may require adult assistance. If you have any further
questions, please contact me at (301) 415-7908, or by e-mail, at axw@nrc.gov.

Sincerely,
Original signed by:
Albert Wong
Tank Waste Remediation Systems Section
Special Projects Branch
Division of Fuel Cycle Safety
and Safeguards
Office of Nuclear Material
and Safeguards
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