Transportation to the VCU Health System, the SMV, and Surry Power Station was
provided via coach bus by Winn Bus Transportation.

Figure 14 — Crossing of the James River on the Ferry,
returning from Surry Power Station

5.5 Guest Speakers

Two very distinguished speakers, Ann Bisconti from Bisconti Research, Inc. and
Angelina Howard from the Nuclear Energy Institute were very generous and donated
their time to address the teachers during the Welcome Dinner on Tuesday and the
Closing Dinner on Friday.

5.6 Post-Workshop Assignment and Examination
Following the workshop, the teachers were emailed an assignment and an online exam

Provide the answers to their own three questions (provided as a part of the
pre-workshop assignment)

Test online (multiple choice test) (Attachment 3)

Prepare and submit a lesson plan using the material provided during the
workshop



The submission of this assignment was required in order for the teachers to obtain a
Certificate of Completion from the local sections and to have the local sections apply for
four Continuing Education Units on their behalf with UR’s School of Continuing Studies.

The workshop, including the lectures, labs and demonstration, tours, discussion
periods, pre-workshop assignment, and post-workshop assignment and examination
amounted to forty contact hours with instructors.

A total of 23 certificates of completion and 22 CEU applications were fulfilled.

6. Lodging and Meals

The teachers and several staff members were provided with accommodations for four
nights at the University Forest Apartments on the UR campus (two occupants per two-
bedroom apartments). The staff strongly encouraged all the teachers to stay on
campus, even those that lived in the Richmond area, to build camaraderie and
relationships between the teachers and the staff.

All breakfasts (except Saturday) and lunches took place at the Heilman Dining Center.
The UR identification card contained Cafeteria pre-paid passes. Snacks and
refreshments were also provided during the various breaks.

Three of the four dinners were catered: two were catered at the Heilman Dining Center
by UR Catering and one was catered at the Science Museum of Virginia by Sharper
Palate. One evening was “free” to allow teachers to take a break and visit Richmond on
their own or in smaller groups. To save time on Saturday morning before the trip to
Surry Power Station, a “grab and go” breakfast was provided at one of the Apartments
by UR Catering.

7. Teachers’ Evaluations

At the end of the workshop, the teachers completed evaluation forms, and their
responses indicated that the workshop was extremely successful. Table 7.1
summarizes the responses. Among the most dramatic responses was the change in
the participants’ ratings of their knowledge of nuclear energy and radiation basics
between the beginning and the end of the workshop. Accommodations and meals were
the two areas that received the lowest ratings. Technical aspects of the presentation
were highly rated across the board.



Table 7.1: Summary of teachers’ evaluations

How would you rate... Poor Fair Average | Good Excellent
Your  knowledge  of

nuclear — energy & 86.4% 13.6%
radiation basics before

the workshop?

Your  knowledge  of

nuclear energy & o o
radiation basics after the 4.5% 95.5%
workshop?

Overall knowledge of 0% 100%
speakers?

Overall quality of 0% 100%
speakers?

Overall _ quality of 0% 100%
presentations?

Overa_ll value of handout 0% 100%
materials?

Lodging 4.5% 95.5%
accommodations?

Meals? 0% 100%
Overall organization of 0 o
the workshop? 0% 100%
TOt_J_r _of Nuclear Medicine 0% 100%
facilities?

Tour of Surry Power

Station? 0% 100%
Pre-Workshop _ 9.5% 90.5%
Homework Assignment

Overall value of the 0% 100%
workshop?

These are some selected quotes from the teachers’ feedback:

- “Great format, easy to grasp and understand. Presenters were open to
guestions.”

- Area For Improvement (AFl) — “More hands-on activities.” “More hands-on
experiments.”

- “If you do an advanced [workshop], sign me up!”




“The workshop was very well planned and organized.”
“Excellent speakers with various educational backgrounds.”
“l can’'t say enough about the quality of the presenters.”

AFIl — “Make the workshop a day longer to have time to read the handouts and
fully appreciate the tours.”

“The food was excellent. | was quite pleasantly surprised.”

“Personal stories, such as Reed’s, provide a human touch to the topic. Science
and tech need a historical framework. Reed can and does provide this. All the
staff did a great job.”

“Wonderful + very informational workshop!”

AFI — “More demonstrations of demos or labs that can be used in the classroom.”
“This is a great workshop. | have no suggestion for improvement at this time.”
Strength — “Leadership, presenters, variation in program, organization, field trip.”
AFI — “Better advertising.”

“I enjoyed all aspects of the program. Some over my head but Thursday things
started coming together. It was excellent and very well planned.”

AFI — “Make sure that concepts of the presentations are delivered at a more
suitable level.”

AFI — “More interactive activities, less lectures.”

“Wonderful workshop! | really appreciate the hours volunteered to make this
workshop fantastic. Due to the sponsorship, | was able to attend.”

Strength — “Coverage of topics by experts.”
“Add a 5™ day without adding content.”

“Sama’s talk on uses of NS&T was very interesting, but still basic enough that it
was helpful for anyone’s background. Keith’'s presentations on Wednesday were
over my head; not all of the fundamentals of ionizing radiation were so
fundamental and the Gamma ray spectroscopy demo didn’t seem very useful for
my classroom.”

“Excellent workshop! I will recommend workshop to other teachers in my county.
A lot of information but very well explained. The staff did a tremendous job.”

“Thank you to all the volunteers + support! Everyone was very positive and
encouraging!”

“l thought that the comprehensive approach was outstanding. Many different
topics were covered, that was appropriate for the diversity of the group.”

AFIl — [Provide] “preliminary completion certificate (at end of conference) for
travel reimbursement from our sponsors, and then final diploma at end for
CEUs.”



- Strength — “Learning how a reactor works + getting to see an actual reactor close
up.’l

- Strength — “Presentations by people with different backgrounds. All were very
impressive. Organization was excellent.”

- AFI — “Should market this workshop to younger teachers because it doesn't
make sense or isn't as efficient for teachers who are about to retire; they won’t
give out the message for a long time.”

- AFI — “Improve section on teacher demos. Needs better organization and
documentation.”

- Strength — “Enthusiasm of workshop leaders and attendants.”

- Strength — “Learning more about nuclear energy, its applications, and jobs
related to the nuclear technology industry.”

- “Best workshop ever attended!”

8. Post-Workshop Follow-Up

The teachers were provided with a form that offered them the opportunity to request
support in preparing for their classroom and laboratory work on nuclear energy, and
about one third of the teachers requested such support. Several teachers have
expressed interest in having guest speakers come to their classroom or in receiving
additional information. The process put in place in July 2006 and used throughout the
year, to funnel teachers’ requests through one person that is responsible for finding the
right volunteer(s) to fulfill each request will be continued. This process was extremely
successful, and many requests were accommodated last year. This process helps
strengthen the long-term relationship between the teachers and our section’s
volunteers. The organizers hope that this follow-up support may become significant as
an additional means of outreach.

The lesson plans provided by the teachers as part of their post-workshop assignment
could be used in the future as ways to present topics related to nuclear energy, and to
provide ideas of hands-on activities for other teachers or members of the public. They
may prove useful for other public information activities pursued by the sections, such
career fair support, Earth Day events, etc.

9. Conclusion

By all accounts, the 2007 Four-Day Science Teacher Workshop was a resounding
success. The feedback received from the teachers indicates that the vast majority of
them found the workshop extremely useful and helped them gain an improved
understanding of all things nuclear. This will in turn result in many classes of better-
educated students, who will be better equipped to make sound decisions about energy
policy and technology. Also, the rapport created with many of the teachers during the



workshop will hopefully provide for future outreach opportunities, and will help establish
ANS and ANS members as a reputable source of information for nuclear related topics.

Financially, the workshop was also a success, as the organizers were able to raise
enough funds to cover the budgeted costs, and were also able to keep all the expenses
well within the budget. This has resulted in some seed money left over to start the
preparations of next year’'s multi-day science teacher’s workshop.

Furthermore, all feedback provided from the teachers and all lessons-learned have
been carefully compiled and will be used as a key ingredient for the planning of next
year's workshop to ensure that the quality of our workshops grows every year and that
we are able to meet teachers’ needs.

As a side benefit, the successful completion of this challenging project has helped
invigorate the Virginia local sections, providing them with an excellent team building
experience that also helped recognize the personal talents of each individual volunteer.
All volunteers involved in this project were extremely energized at the end of the
workshop (although very tired!), and look forward to starting the preparations for next
year’s workshop.

Those of us who worked on the workshop were so favorably impressed that we look
forward to the next workshop, and we would encourage other sections and section
members to follow suit.
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4-DAY SCIENCE TEACHER WORKSHOP
“SCIENCE OF NUCLEAR ENERGY & RADIATION”

Rev. 6 — 07/05/2007

TUESDAY, JULY 17, 2006

University Forest Apartments

4:00 PM Registration and check-in All Apartment 2000
Welcome, course introduction and logistics University of Richmond
6:00 PM Teacher introductions Sophie Gutner Gottwald Center for the Sciences
Discussion of Pre-workshop HW assignment and course expectations Gottwald Auditorium
7:00 PM Walk from Gottwald Center for the Sciences to Heilman Dining Center
. Dr. Ann Bisconti .
7:15 PM Dinner (Bisconti Research Inc) Richmond Room, Lower Level

Keynote Speaker

Heilman Dining Center




Wednesday July 18, 2007

Westhampton Room, Heilman

7:00 AM Breakfast - -
Dining Center
. . - . Gottwald Center for the Sciences
8:00 AM Introduction & Logistics Sophie Gutner & Staff Gottwald Auditorium
o . Gottwald Center for the Sciences
8:15 AM Radiation and nuclear energy basics Keith Welch Gottwald Auditorium
. . . Gottwald Center for the Sciences
215 AM Discussion Gottwald Auditorium
9:30 AM Break ) Gottwald Genter for the Sciences
Atrium
9:45 AM Biological Effects of Radiation Carl Tarantino Gottwald Genter for'the' Sciences
Gottwald Auditorium
. . . Gottwald Center for the Sciences
10:45AM | Discussion Gottwald Auditorium
Gottwald Center for the Sciences
11:00 AM Beneficial Uses of Nuclear Science and Technology Sama Bilbao y Leén Gottwald Auditorium Gottwald
Auditorium
12:00 AM Lunch ) Rlchmgnd Roqm, Lower Level
Heilman Dining Center
1:00 PM Geiger meter survey, its care and use in the classroom [1/2 class ] Reed Johnson Gottwald C:g(t;r] fg: ghSe Sciences
1:00 PM Demonstration of Gamma Ray counting and spectroscopy with Nal and Keith Welch Gottwald Center for the Sciences
) Ge detectors (Emphasis on source identification) [1/2 class] Room D116
5:00 PM Break ) Gottwald Center for the Sciences
Atrium
. . Gottwald Center for the Sciences
2:15 PM Geiger meter survey [1/2 Class] Reed Johnson Room D115
2:15 PM Demonstration of Gamma Ray counting [1/2 Class] Keith Welch Gottwald CF?Q;?; fS: g%e Sciences
3:30 PM Trip to MCV Medical facility
) Nuclear Medicine (Lecture and tour of the MCV facilities: Cyclotron, PET Mark Crosthwaite .
4:00 PM Scanner and Radiochemistry Lab) Paul Riley MCV Hospital
6:00 PM Trip to Science Museum of Virginia (SMV)
7:00 PM Dinner and Tour @ Science Museum of Virginia - SMV




Thursday, July 19, 2007

Westhampton Room, Heilman

7:00 AM Breakfast -
Dining Center
. . - . . Gottwald Center for the Sciences
8:00 AM Introduction, Logistics and Questions Sophie Gutner & Staff Gottwald Auditorium
8:15 AM Reactor Theory, 101 Reed Johnson Gottwald Genter for 'the' Sciences
Gottwald Auditorium
9:15 AM Break Gottwald Center' for the Sciences
Atrium
. Gottwald Center for the Sciences
9:30 AM Nuclear Power Fundamentals Todd Flowers Gottwald Auditorium
. . . Gottwald Center for the Sciences
10:30AM | Discussion Gottwald Auditorium
10:45 AM Break ) Gottwald Center for the Sciences
Atrium
. Gottwald Center for the Sciences
11:00 AM Reactor Safety Ross Anderson Gottwald Auditorium
. . . Gottwald Center for the Sciences
12:00 Discussion Gottwald Auditorium
12:15 AM Lunch ) Rlchmgnd Roqm, Lower Level
Heilman Dining Center
1:15 PM The nuclear fuel cycle (Part 1): Mining, enrichment and fuel fabrication Joe Montague Gottwald Genter for_the_ Sciences
Gottwald Auditorium
. . . Gottwald Center for the Sciences
215 PM Discussion Gottwald Auditorium
:30 PM Break Gottwald Center_ for the Sciences
Atrium
5:45 PM The nuqlear fuel cycle (Par't 2): Used nuclear fuel management (Yucca Kevin McCoy Gottwald Center for'the' Sciences
Mountain, Utah, reprocessing, etc) Gottwald Auditorium
. . . Gottwald Center for the Sciences
3:45PM Discussion ) Gottwald Auditorium
4:00 PM Break Gottwald Center' for the Sciences
Atrium
4:15 PM The Futgre of Nuclear: New nuclear plant construction, Nuclear Dana Knee Gottwald Center for_the_ Sciences
Economics and the Hydrogen economy Gottwald Auditorium
. . . Gottwald Center for the Sciences
515 PM Discussion Gottwald Auditorium
5:30 PM Adjourn — Evening free to explore Richmond




Friday, July 20, 2007

Westhampton Room, Heilman

7:00 AM Breakfast Dining Center
8:00 AM Introduction, Logistics and Questions Sophie Gutner & Staff Gottw%%&x;fg:‘s&ittgfifglences
8:15 AM Careers in Nuclear Science, Engineering and Technology Lisa Stiles Gottw%%ﬁx;fg:‘s&ittgfifglences
. . . Gottwald Center for the Sciences
9:15AM Discussion Gottwald Auditorium
9:30 AM Break Gottwald Cen;?:i Lcr); the Sciences
i N Sama Bilbao y Ledn Gottwald Center for the Sciences
9:45 AM Energy Source Comparison: Pros and Cons Mike Stuart Gottwald Auditorium
. . . Gottwald Center for the Sciences
11:15AM | Discussion Gottwald Auditorium
. Richmond Room, Lower Level
11:30 AM Lunch Heilman Dining Center
12:30 PM Use of nuclear science and technology and radiation in the classroom Anna Shore Gottwald Center for_the_ Sciences
Gottwald Auditorium
2:00 PM Break Gottwald Cen;\?rrilfjcr)]: the Sciences
2:15PM Breakout Sessions by Teacher Discipline : Lesson Plans Various facilitators Gottw%%ﬁx;fg:‘s&ittgfifglences
3:30 PM Non-Proliferation and Homeland Security Issues Felix Killar Gonw%%gﬁgfggﬁg;gﬁfn?ences
. . . Gottwald Center for the Sciences
5:00 PM Discussion Gottwald Auditorium
7:00 PM Closing Dinner Angelina Howard (NEI) Richmond Room, Lower Level

Keynote Speaker

Heilman Dining Center




SATURDAY, JULY 21, 2007

University Forest Apartments

7:00 AM Breakfast Apartment 2000
i University Forest Apartments
8:00 AM Check out Apartment 2000
8:30 AM Leave for Surry Power Station
10:00 AM Arrive at Surry Nuclear Information Center (SNIC)
10:30 AM Introduction to Surry David Christian SNIC
David Sanderson
11:00 AM GROUP 1: See-Thru Reactor and SNIC Tour [1/2 Class] Carol Elmore SNIC
Faron Clair
GROUP 2: Visit to the SPS Simulator [1/2 Class] Dave Wilson Training Building
12:30 PM Lunch SNIC
David Sanderson
1:30 PM GROUP 2: See-Thru Reactor and SNIC Tour [1/2 Class] Carol Elmore SNIC
Faron Clair
1:30 PM GROUP 1: Visit to the SPS Simulator [1/2 Class] Dave Wilson Training Building
3:00 PM Course closure, evaluations All SNIC

4:00 PM

End of course




PRE-WORKSHOP HOMEWORK ASSIGNMENT (2 Contact Hours)

¢ Read the article “A future for nuclear power in Virginia” by Richard M. Roberds. Virginia Issues and Answers, Fall
2004. Prepare and submit a short summary describing the future role of nuclear energy in Virginia, based on the
Roberds article and your own personal opinion.

e Find a recent news piece on nuclear power or radiation, prepare a short summary and submit
Provide 3 questions that you expect to get answered during the workshop.

e Details about this assignment can be found at http:/local.ans.org/virginia/3dSTW/2007/assignment.html

POST-WORKSHOP ASSIGNMENTS (5 Contact Hours)

¢ Provide the answers to your own three questions (provided as a part of the pre-workshop assignment)
Test online (multiple choice test)
e Preparation and submission of a lesson plan using the material provided during the workshop.

EVALUATION

The successful completion of the workshop will be evaluated based on:
Summaries and three questions provided in the pre-workshop assignment
Class participation

Answers to their own questions at the end of the workshop

Test online (multiple choice test)

Post-workshop assignment



Questions

Attachment 2
Pre-Workshop Homework Assignment

GENERAL - MISCELLANEOUS

(1)

(2)

3)

(4)
(5)
(6)
(7)
(8)
(9)

(10)

(11)

Describe what is meant by the term "renewable". | started using
based on the context of reading about it, but wanted to know all of the
aspects.

| read references to low and high-level radioactive material and then
recently | read a reference to intermediate-level radioactive material.
Please explain the categories and how they are maintained for proper
storage/disposal.

Could you revisit the problems that occurred at 3-Mile Island in the
U.S. and Chernobyl and comment on whether these are possible as
re-occurrences?

What is a breeder reactor? How does it work? What is a pebble-bed
reactor? How does it work?

Is nuclear fusion even a possibility any more? Is it still being
researched? Why or why not?

How can | get past the stereotypes and pre-conceived notions about
how bad nuclear power can be when | am talking to my students (and
the general public)?

How are each of the different fuels used in giving us electricity?

For the past three summers | have worked with teachers in Africa,
how can | relate our electricity sources to their sources?

How does life-cycle analysis support nuclear energy’s claim of
environmental sensitivity?

Proponents for increased utilization of nuclear energy for electrical
generation have argued that this is the only viable, large-scale
alternative to fossil fuels in addressing the disastrous levels of
greenhouse gases increasing in our atmosphere. In efforts to curb
emissions globally, we must consider the developing countries. What
ideas, if any, have been offered toward assisting those countries
during their transition from poor to industrialization if they are to make
significant contributions to reducing carbon dioxide? These ideas
should be mindful of the security and safety risks involved.

What free or inexpensive hands-on teaching resources are readily
available for activities that teach middle school students the physics
of nuclear fission as well as the basics behind the design and
operation of a nuclear power plant?



(12)

(13)

(14)

(15)

(16)
(17)
(18)
(19)
(20)
(21)
(22)

(23)
(24)

(25)

What resources are readily available (including modeling and
simulation), at the middle school level, for explaining in more specific
terms the ‘passively safe’ design concepts that are planned to replace
more complex systems that are subject to mechanical failure and
human error?

Why do we seem to have such a low sense of urgency concerning
our increasing demands for electricity? Clearly demand will soon
exceed supply yet power plants of any type take years to build.

Nuclear power seems to be a great answer to meet future needs but
the process of planning and building seems to be very long and
fraught with governmental regulations. Are there plans to streamline
the process?

In most instances competition is beneficial. However, it would appear
that standardizing almost all new plant designs would make sense
and reduce cost. After all, things such as electrical outlets are made
in a standard way. Will competitors for plant design be held to
“standardized parts?”

Has much changed in the growth of nuclear power plants and their
usage since the 2004 article that we read? If so, what?

How can | best educate my students about the usage of nuclear
power plants? What specific information do the students (middle
school) need in this global economy?

What is my role as an educator in the growth of this field?

What are the specific jobs and what level and type of education is
required of people who work at nuclear power plants?

Resources to take back to use in my classroom, to teach students
about nuclear energy.

Has anyone tried marketing the costs of nuclear energy to celebrities
since they have more money than they know what to do with?

How can plutonium be stored? Are there any other downfalls to
recycling nuclear waste? Has it been done before?

What are the benefits of food irradiation?

When was the research reactor at UVA closed? Why was it closed?
What happened to the spent fuel rods? Is the building still in use?

Which colleges/universities do you believe have outstanding
programs in nuclear engineering? How many students are majoring
In nuclear engineering or nuclear physics? Do you know how many
of these students are Americans? Will this be enough to meet the
anticipated need?



(26)

(27)

(28)

Will workers in the coal, oil, and natural gas industry be encouraged
to develop work skills to allow them to seek jobs in the nuclear energy
industry if it becomes the replacement energy source for the fossil
fuels?

Are scientists working to develop cold fusion (nuclear fusion) as a
future energy source?

Do or will nuclear power plants get updated and upgraded for fuel
efficiency and modern digital technology applications?

USED NUCLEAR FUEL MANAGEMENT

(1)
(2)
3)

(4)

(5)

(6)
(7)

What is done with the spent fuel from the two nuclear power plants in
Virginia?

How is leaching of nuclear waste handled? What chemistries are
used? Is glass chemistry utilized?

With a third unit planned, and the Yucca Mountain nuclear waste
facility’s completion years behind schedule, just where is Dominion
planning to store its spent fuel in the near term?

What is the state of the Yucca Mountain Waste Repository? Will it
actually open and relieve the waste disposal problem? What does
the Navy do with its spent fuel?

Nuclear storage containers were described in the Roberds article as
steel and concrete; have there been any other advances in container
design? | heard something about ceramics being used to contain it
much more safely and on a more permanent timeframe.

How safe is used fuel storage and transportation?

How much danger do we face in transporting spent fuel from one part
of the country to another?

NEW NUCLEAR — NUCLEAR IN VIRGINIA

(1)
(2)

()

(4)
(5)

How many nuclear plants would be needed to supply all of Virginia’s
power? How long would it take for it to happen?

Since Dominion is contracting with GE for the long lead time
hardware the design for North Anna 3 technology must be boiling
water, not pressurized water as the existing units use. Why is that?

One major concern | read about while searching for articles was how
Dominion planned to cool the new unit. Residents of Lake Anna were
concerned about the temperature of the lake, especially the ‘hot’ side.

How is the “passive safe” reactor designed?

What is the practical possibility of getting a new nuclear power plant
operational?



(6)

(7)

(8)

How do people that actually live around nuclear power plants feel
about them? (for example, actual opinions of Lake Anna residents on
how the plant affects them in short and long terms)

How much water needs to be available to cool an operating nuclear
reactor? Considering water is also becoming a limited resource, will
this pose a problem to the power industry if there is a broad
expansion in the use of nuclear power across the country?

Are any new reactors expected to be built in the next five years?
How many years will it take for a new nuclear plant to become as cost
effective as a coal power plant?

RADIATION AND HEALTH EFFECTS

(1)
(2)

3)

How does radiation therapy for cancer patients work?

Is there an easy or elegant way to explain or describe half-life and
radioactive decay to 9" graders?

How well documented are the biological effects of radiation from
nuclear power plants? Is the cancer rate near Limerick a valid
concern?

NUCLEAR POWER OPERATIONS (SAFETY & SECURITY)

(1)

(2)
3)

(4)

(5)

What measures are being taken to protect the resources and
products of nuclear power plants from homegrown terrorists?

How safe is the U.S. from terror attacks on nuclear power plants?

How can we be certain that human error will not produce another
disaster like Chernobyl?

How well protected are our nuclear power plants? | travel often and
am unimpressed by the improved “security” at airports post 9-11.

What are the mechanics of how a power plant operates using nuclear
energy to produce electricity?

NUCLEAR POWER BASICS

(1)

(2)

Are any other nuclides other than uranium used for fuel in nuclear
power plants?

What can be done to increase the output of the facility/increase
efficiency?



FUEL CYCLE
(1)

)

(3)
(4)

(5)

(6)

If | remember correctly, breeder reactors can create their own fuel.
Are they used for generating power, and if not, why not?

What research is being done into the possibility of making radioactive
waste less dangerous before it is stored?

How is the fuel prepared for use in a nuclear power plant?

Is the waste from a nuclear power plant more dangerous than the
initial fuel used in the reactor?

How and where is the fuel for nuclear power plants obtained? Is
there a concern about foreign dependence for that?

How is the fuel for nuclear power plants produced?
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VA-ANS Store

2007 4-Day Science Teacher Workshop
Final Exam

This Exam is due on Saturday August 4th, 2007.

Your Name: |

1. A radioactive nucleus emits an alpha particle. The atomic

number of the new nucleus compared to the original nucleus is
© Greater by 4
© Smaller by 2
© Greater by 2
© Smaller by 4

. What fuel source did most of the power plants built in the United

States in the last five years use?
© Hydro (water)
© Natural gas
> Nuclear
© Coal

. Health effects that occur randomly and for which the probability

of the effect occurring, rather than its severity, is assumed to be
a linear function of dose without threshold are effects.
© Stochastic
© Somatic
© Chronic
> Deterministic

. In order to stop an alpha particle we only need:

> A sheet of paper
© A sheet of plastic
© Two inches-thick lead
» Two inches-thick concrete

. Which of the following foods have been approved for irradiation

in the United States?
> Eggs
© Chicken
) Strawberries
© All the above

. One Uranium fuel pellet provides the same energy as:

» 1,780 pounds of coal
© 149 gallons of oll
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17,000 cubic feet of natural gas
All the above

7. What are the barriers to offsite radionuclide release from a
Western nuclear power plant?
Fuel matrix, fuel cladding, reactor vessel, containment
personnel hatch
Fuel matrix, fuel cladding, reactor vessel, containment
Fuel pellets, fuel cladding, reactor head vents,
containment
Fuel cladding, reactor vessel head vents, containment

8. Background radiation that your GM Survey Meter detects is
Non-existent
Constant and unvarying
Statistical and fluctuating
None of the above

9. The advanced nuclear power plants use passive safety systems
that rely on:
Several pumps and motors
The natural force of gravity
Human operators
Plant computers

10. A sample of a radioactive element decays to 25% of its original
number of radioactive nuclides in 12 years. What is the half-life
of this radioactive element?

04 years
6 years
02 years
3 years

11. What does a negative fuel temperature coefficient mean?
Power is reduced as the fuel temperature increases
Power is increased as the fuel temperature increases
The coolant coefficient increases as the fuel
temperature increases
The coolant coefficient decreases as the fuel
temperature increases

12. Nuclear technologies are used in the manufacturing of
cosmetics ...
to ensure women (and some men) glow
to obtain more intense shades of blue eye shadow
to remove harmful impurities and germs
all the above

13. The term that quantifies the difference in the biological effect
from different types of radiation is the:
rad
rem
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roentgen
quality factor

14. The water that cools the reactor is the same water that serves
as the ultimate heat sink (lake, river, cooling tower).
o True
False

15. In a chain reaction, where K=1:
© The reactor is supercritical, and the neutron population
is continuously increasing.
The reactor is critical, and the neutron population is
constant.
The reactor is subcritical, and the neutron population is
decreasing.
© The reaction is not controlled, and it is impossible to
know whether the neutron population is increasing or
decreasing.

16. Which of the following is NOT a type of ionizing radiation?
Alpha particles
o X-Rays
Beta particles
© Microwaves

17. The presence of a nuclide that decays by positron emission can
be verified by:
The build-up of helium gas near the sample
> A mysterious blue glow
Mass spectroscopy
» Detection of 511 keV "anhililation" photons.

18. A renewable energy source is one that does not emit
greenhouse gases
True
> False

19. What is true about a Positron Emission Tomography (PET) scan
> There is radiation that passes through the patient and

allows the doctor to see inside the patient's body
(transmission)

The radiation is emitted by the patient's body due to a
radiopharmaceutical (emission)

It is routinely used nowadays for diagnosis of most
diseases

All the above

20. Uranium used as nuclear fuel is enriched to about :
whereas the material used to make nuclear weapons is
enriched to about

4%, 90%
250 %, 50%
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2 60%, 40%
90%, 4%

21. The daughter product left after negative beta decay has:
the same number of protons as the original nucleus
one more proton than the original nucleus
one less proton than the original nucleus
an unpredictable number of protons

22. What fuel source has contributed most to reducing greenhouse
gas emissions in the United States?
Hydro [water]
Natural gas
Nuclear
Coal

23. The host rock for the repository at Yucca Mountain is
domed salt
bedded salt
tuff
basalt

24. According to the dose-response theory, exposure
to low doses of radiation may result in a positive effect, including
increased life span and reduction in cancer incidence.

linear (non-threshold)
linear-quadratic
threshold

hormesis

25. The average annual background radiation in the United States
from natural and man-made sources received by an individual

IS:

500 mrem

100 mrem

360 mrem

450 mrem
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Attachment 4

Feedback from the teachers, instructors, and volunteers was overall positive. From the
standpoint of logistics, some of the positive feedback and possible areas for
improvement include:

A few glitches during registration at the Apartments (non functioning keys,
missing keys, missing linens)

The food (Heilman Dining Center, UR catering, and Sharper Palate) was great
The UR staff (Summer Camps & Conferences, Catering, School of Continuing
Studies, and Department of Physics) were easy to work with; more restrictive
rules than at VCU created less work for the volunteers but prevented some

potential savings (e.g., having our break snacks catered versus providing our
own snacks at lower cost)

There wasn’'t enough time for teacher introductions (ice-breaking) during the
welcome session

The two dinner guest speakers drove from Washington DC, which was risky
given traffic difficulties between DC and Richmond

The demonstration of gamma ray counting and spectroscopy is still too complex
for the audience

Some teachers didn't have the background to understand the first lecture on
radiation and nuclear energy basics

The nuclear medicine staff at the VCU Health System is very enthusiastic and
interesting

There was a fire alert at the VCU Health System during the tour that caused one
of three areas of the tour to be missed

This year’s tour of the SMV exhibits were enjoyed by the teachers
The day on “nuclear power” is very lecture-intensive

A “free” evening was added to the schedule, to allow some teachers to visit
Richmond on their own or relax

A voluntary session was added (with pizza dinner provided) to discuss ideas for
the “Gymerator”

A very dynamic duo presented the pros and cons of the various electricity
sources; this presentation type was noted by several teachers as something they
could ask their students to replicate in the classroom

The length of the trip to Surry was notably longer than last year’s trip to North
Anna, a possible drawback to selecting Surry

The simulator instructors at Surry were very knowledgeable and eager to explain
the operation of the nuclear power plant to the teachers



- The materials (hard copy of all presentations, books, brochures, GM counters,
etc) were again very well received

- A much cheaper event insurance was obtained through the UR Tenant Users
Liability Insurance Program (about $200 instead of an estimated $1,000 through
a traditional insurance company)





