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Jim Lake has been active in ANS
since he first signed up as a student
member in the late 1960s.

Jim Lake (left), the new ANS President, and Andy Kadak, the immediate
past-President, at the ANS Annual Meeting in June, at San Diego

(Photo: Larry Foulke)
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to technical leadership

BY PATRICK SINCO
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HEN JAMES LAKE began his
term last month as ANS presi-
dent, it likely marked the begin-

ning of another successful chapter in his long
and outstanding career in the field of nuclear
energy. Lake, director of Strategic Nuclear
Business for the Idaho National Engineering

and Environmental Laboratory, began his pro-
fessional career in the early 1970s, and has
been on the rise ever since. He has been re-
sponsible for notable original research and in-
vention, has shown distinguished leadership
in engineering design, and has been one of the
strongest contributors to ANS.

Like many of today’s engineering man-
agers, Lake spent the first years of his career
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1944: Jim Lake is the youngest of the four generations of Lakes pictured here.
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doing strictly technical work: first, as a grad-
uate student at Georgia Institute of Technolo-
gy, then as a senior and fellow engineer for
Westinghouse. His accomplishments during
this time, while a member of the Clinch Riv-
er breeder reactor design team, were “funda-
mental, deep, and lasting,” in the words of for-
mer Argonne National Laboratory—West Fuel
Cycle Division director Michael Lineberry.
Lake began his career as a technology and re-
search manager 16 years ago, at what is now
known as the [daho National Engineering and
Environmental Laboratory, and led the devel-
opment of the innovative split-core high-flux
reactor design, among other accomplish-
ments. In his most recent position as director
of Advanced Nuclear Energy Products, which
he stepped away from in March, he was re-
sponsible for the conduct of more than 150
nuclear safety and technology programs, em-
ploying 250 scientific and engineering staff.

Lake has been active in ANS since he first
signed up as a student member in the late
1960s. He has served as chair of the Reactor
Physics Division and of the Idaho Local Sec-
tion, and is currently a member of the ANS
board of directors, among other distinctions.
In 1992 he was elected Fellow for his techni-
cal leadership in the design of a new genera-
tion of nuclear energy systems, with applica-
tions in electric power generation, space
propulsion, physical research, and materials
production.

“What gets me buzzing in the morning and
excites me about going to work every single
day is the people and the exciting opportuni-
ties facing the nuclear industry in the future,”
Lake said.
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The beginnings

James Alan Lake was born in Gary, Indi-
ana, in the early 1940s. As a boy growing up,
Lake—the son of a mechanic—was fascinat-
ed with tinkering. After spending one summer
building a stereo from a kit, the future nuclear
reactor designer was hooked. Lake said he en-
joyed the intricacy of the project and witness-

1962: The engine of a Corvette lurks inside Lake's home-built hot rod,

which he proudly displays.

ing the stereo come together in a fairly elegant
fashion (and it worked).

It was automobiles, though, that the teen-
aged Lake would come to cherish. He and his
dad built his first hot rod over the course of
four years, and he said he all but lived in the
garage during high school. The chopped and
channeled 1931 Ford rumbleseat coupe, fitted
with a Corvette engine, was the result of
Lake’s first methodical foray into engineer-
ing. Perhaps his success with the car—which
he claims was never beaten by any Mustangs
or Corvettes while obeying the speed limits,
more or less, on the streets of Gary—rein-
forced his interest in engineering.

After high school, almost all of Lake’s
friends stayed in Gary to work in the steel
mills. Lake said he was making “fantastic
money” at the mills, and wasn’t exactly eager
to leave the job or his friends. But his moth-
er, who at the time worked for an extension of
Indiana University, had bigger plans for him:
She was going to make sure her son went to
college. “She was my inspiration and my con-
science, and she made sure that I didn’t wan-
der far from that goal,” Lake recalled.

In the fall of 1961, Lake was enrolled at
Hanover College, a small liberal arts school
located in southern Indiana near the Ohio Riv-
er. Lake likened the school to the one por-
trayed in the movie Animal House, complete
with strict rules of conduct and its own ver-
sion of the meddling dean.

Hanover’s dean would cruise the neigh-
boring town of Madison (there were, of
course, no bars on campus) looking for stu-
dent cars still parked more than 30 minutes af-
ter the last movie let out. The owners of such
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cars, identified by Hanover parking stickers,
were often invited to visit the dean the next
day to explain their whereabouts the previous
evening. Lake, however, declined to say how
he learned of the dean’s habits.
In the midst of courses on history, religion,
and Russian, Lake found something he loved:
| physics. Although the values of a liberal arts
education  would
serve him  well
throughout his ca-
reer, his education
was  nevertheless
lacking in mathe-
matical physics. A
classmate who had
graduated a year ear-
lier and had gone on
to Miami University
of Ohio alerted Lake
to a prominent math-
ematical physicist
named George Ar-
fken who was teach-
ing there.

Arfken had un-
conventional meth-
ods of motivating
his students, and
Lake credits his for-
mer professor for
teaching him skills
beyond just science.
At the time, Arfken
had just finished writing a textbook—Math-
ematical Methods for Physicists, currently in
its fourth edition and considered by many to
be the standard text on the subject—and his
students were using a draft of the book in
class. Arfken motivated his students to read
the assignments by offering to pay a quarter
to the first student to spot an error in the text.
“I can’t think of any other series of classes
where the students eagerly read ahead. It’s
hard enough to read the assignment for the
next day, but people would eagerly read
ahead because if you could get just a page
ahead of the next guy you could come out
with two, three bucks,” Lake remembered. “It
really motivated us to study the equations a
little bit harder.”

After graduating with a master’s degree in
physics from MU (and after having been a
classmate of 1996-97 ANS President Don
Miller), Lake received an Atomic Energy
Commission fellowship to attend Georgia
Tech and study nuclear engineering, which
Lake had decided was the career for him.
“This was 1967,” he said. “Nuclear was get-
ting all kinds of press. Every utility CEO who
was anybody in the business had to have his
own reactor. It really looked like an exciting
area, and it was heavily physics laden.”

Soon, in a tiny office in the basement of the
Georgia Tech Research Reactor building,
Lake was at work on his thesis with his men-
tor, the late John Kallfelz (who was once ed-
itor of Nuclear Science and Engineering, pub-
lished by ANS). “As I look back at various
things I've done in my career, I probably have
learned a tremendous amount from John
Kallfelz,” Lake said. “He was a consummate
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reactor physicist, an absolutely brilliant theo-
rist. But, the thing that I learned the most from
him was how to work with people. He had an
uncanny knack for inspiring people to want to
work with him ... Thope I’ve been able to em-
ulate a small fraction of that in my life.”

Lake’s thesis was on a phenomenon that led
to difficulty in the interpretation of various
steady-state and pulsed neutron physics ex-
periments. It was eventually published in
NS&E.

“This was a great thesis for me because I
got to work with the people in the machine
shop,” he said. “I got to build things, do mea-
surements, and work with the operators and
the reactor. I had a ball.”

Lake’s experiments are credited with con-
tributing substantially to proving the disap-
pearance of a “fundamental mode” for the
neutron energy spectrum in polycrystalline
moderators smaller than a critical size. His
discrete measurements of steady-state spa-
tially dependent neutron spectra, together
with time-dependent integral data published
about the same time, validated this theoreti-
cal curiosity that had been postulated by such
distinguished scholars as Noel Corngold,
James Duderstadt, and Robert Conn. Al-
though a large body of related data existed at
the time, none of it appeared to support the
theory of the disappearance of the discrete
eigenvalue. To some, this phenomenon was
just a mathematical abstraction. However, as
long as the interaction of neutron fields in the
simplest of media was not understood, there
was a small breach in the credibility of reac-
tor physics in general.

‘When not puzzling over discrete eigenval-
ues, Lake “contaminated” a large fraction of
the Georgia Tech nuclear engineering de-
partment with the motorcycle trail-riding bug.
Having parted with his beloved hot rod be-
fore moving to Atlanta—it did not have a
trunk and so was of dubious utility during a
move—Lake developed an interest in motor-
cycling, specifically the Bultaco Matador, a

1965: Lake from his days at Hanover College
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Spanish two-cycle engine off-road bike. Luke
made shrewd use of the graduate student’s
ability to work unusual hours, and would of-
ten be with his friends riding the trails near
Atlanta during the best times of duy. When
not racing, he found the perfect purking spot
where no one would touch his bike: on a trail-
er beneath the cooling tower at the Georgia
Tech reactor.

Lake would have been glad to stay in school
forever, he noted recently, but it didn’t pay
well enough. So, in 1973, after cranking out a
300-page thesis (a hangover from his Hanover
days when he earned 50 cents per page writ-
ing term pupers) and earning a master’s degree
and a Ph.D. in nuclear engineering from Geor-
gia Tech, he accepted a job as a nuclear design
engineer ut Westinghouse Nuclear Fuels Di-
vision. At his tirst job, he wus helping devel-
op reload core design parameters and investi-
gating heavy isotope buildup in burned PWR
fuels. By the end of the year he would be as-
signed to a project seen by its backers us crit-
ical to the closure of the fuel cycle, the next
step in the development of nuclear power.

Making his mark

The nation’s first demonstration liquid-mel-
al fast breeder reactor was o be built on a
[360-acre tract on the Clinch River near Ouk
Ridge, Tenn., the AEC announced in January
1972. By “breeding” more fissionable fuel
than it consumed, the reactor was to become
the technological guarantor ol clean, eco-
nomical nuclear-generated electric power far
into the future. The project’s beleaguerced ex-
istence notwithstanding (it would become em-
broiled in partisan political debate and ideo-
logical controversy, and was finally canceled
in 1983) it was where Lake would make his
first mark on his chosen profession.

At one of the project’s most critical junc-
tures, design constraints appeared to have
doomed the project. Congressional authoriza-
tions required a breeding ratio of at least 1.2,
and the project was to use Fast Flux Test Fa-
cility—type fuel pins and was required to have
an acceptable safety envelope, even under the
most bizarre accident scenarios. It was deter-
mined, using the conventional design practices
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is thesis in the Georgia Tech Research Reactor building

of the day. that a
higher f{uel density
would be required in
the core. That ap-
peared to mean an
advanced fuel design
would have to be de-
veloped atahuge ad-
ditional cost. (Even
the birth of Lake's
Lwo sons, Jumes and
Matt, didn’t help the
claims of his person-
al contributions to the
“breeding ratio.™)

The Westing-
house design tcam—
on which Luke play-
ed a lead role—
began to rethink the
core design. Their
radical solution was
Lo use a core design
that had been cast
out of consideration
for more than a
decade. A heteroge-
neous core, in which
the fuel and blanket
subassemblies were
mixed within the
core boundary, would
lead to an effective
increase in the core
fuel density and re-
sult in o dramatic
boost in the breeding
ratio, as well as mit-
igation of the posi-
tive reactivity com-
ponent of the sodium void (the LMFBR
equivalent of the loss-of-coolant accident).
The project lived.

“[Lake’s] strong technical leadership was
instrumental in demonstrating the technical
advantages of changing the CRBR core de-
sign from a homogeneous core layout to the
superior heterogeneous layout,” Richard Dis-
ney, who was manager of a peer engineering
and analysis group for the Clinch River proj-

NUCLEAR N E W S

1987: Lake with his two sons James and Matt (left to right) at Zion National
Park in southern Utah

ect, stated in 1992,

Lake recognized that conventional design
methods could not meet all the requirements
for an NRC-licensed facility like Clinch Riv-
er because of his previous work in developing
a systematic approach of applying uncertain-
ties to reactor design.

Conventional fast reactor design calcula-
tions at the time were modified to take into ac-
count known systematic limitations of the nu-
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1992: The Idaho Local Section is awarded an ANS Meritorious Award—(left to right) Chuck Rice,
former ANS President Bob Long, Lake (the Section’s chair at the time the award was given), and

Harold McFarlane.

clear data and analysis methods by multiply-
ing by the ratio of a mockup critical experi-
ment result to an analytical resuit calculated
for the experiment. While this approach
worked reasonably well for some integral
physics parameters, it had the inherent defi-
ciency of not being able to produce a good es-
timate of the uncertainty in certain adjusted
design parameters. This was particularly a
problem for important safety parameters like
the sodium void reactivity.

Working with scientists from the Argonne
National Laboratory—West’s Zero Power Plu-
tonium Reactor critical experiments facility,
Lake developed a technique for the Clinch
River project that used not only the detailed
mockup experimental data, but also all of the
other relevant fast reactor critical experiment
data. His technique assumed that the error in
a calculated design parameter was due to a
systematic component and an uncertain coni-
ponent, both of which could be derived from
an adequately large integral data base of ex-
periments and calculations. This technique
was accepted not only by his colleagues at
Westinghouse, but also by the fast reactor
community nationwide.

Technical manager

In 1984, a year after the Senate had driven
the final nail into the coffin of the Clinch Riv-
er project, Jim Lake was notified by one of his
former bosses that a management position had
opened up at INEEL. The job would mean
leaving technical work on a day-to-day basis
to take up the next stage of his career as a tech-
nical manager.

“It was obvious that his strength was in
technical management,” Paul Dickson, who
recommended Lake for the position at INEEL,
said about him. “I regularly discussed [with
his manager at Westinghouse), at least yearly,
his potential for promotion to a management
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position. . .. We always agreed that he should
be promoted to management at the first op-
portunity. Unfortunately, no such opportuni-
ties were available within Westinghouse.”

Certainly INEEL, which was founded in
1949 to provide an isolated location where
various kinds of nuclear reactors could be
built and tested, was attractive to Lake. Three
of the nation’s commercial power reactor de-
signs—the pressurized water reactor, the boil-
ing water reactor, and the liquid metal—cooled
breeder reactor—were first demonstrated at
INEEL. In all, 52 test reactors were con-
structed at the lab.

“I found myself in reactor design heaven,”
Lake said of joining INEEL. “That was, in my
estimation, one of the very few labs that had
a very complete, in-place infrastructure of
people who had designed these reactors and
built them and tested them.”

Lake joined INEEL in November 1984 as
manager of the Reactor Physics Branch, a
technical matrix organization responsible for
reactor physics and radiation transport analy-
sis, shielding, nuclear criticality safety analy-
sis, fuel management and core safety assur-
ance for INEEL test reactors, and neutronic
codes and methods development.

“This was a very natural step for me be-
cause I stepped into a position where [ was
managing the same kind of work that T knew
very well myself,” Lake said. “I could pretty
much do most of the calculations, and I could
certainly understand all of what was being
done in the codes. So, it was a nice easy tran-
sition for me.”

One of his first assignments was to put to-
gether a cross-disciplinary team of people to
examine whether they could design a new re-
search reactor that could operate at the ultra
high-flux levels that were needed to reach the
next level of materials research. The team
conceived of a new kind of reactor core that
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had a split thermal hydraulic design (“‘so it
looked a little bit like two doughnuts above
one another,” Lake said) with a hydraulic
mixing area in between the two halves that
suppressed the limiting fuel and constant
temperature. The unique design eventually
became the prototype for the Advanced Neu-
tron Source, once slated to be built at Oak
Ridge National Laboratory and once consid-
ered to be the next major research reactor in
the country. The high-flux reactor was to
provide 10 to 20 times more neutrons than
the best source of research neutrons from a
reaclor.

The methods and data used in the physics
and neutronics analysis of the Advanced Neu-
tron Source were considered to be among the
most sophisticated ever used in the design de-
velopment of a research reactor. Monte Carlo
codes were incorporated into design and fuel
cycle analyses for unusual computational ac-
curacy, and the cross-section data were de-
veloped from the most recent evaluations
around the world. (Unfortunately, the project
was terminated in 1996 due to the unaccept-
ably large estimated project cost.)

Lake’s technical management skills were
soon recognized by his entire chain of com-
mand. In less than two years of working at
INEEL he was promoted to manager of the
nuclear engineering group.

“When he was promoted, I told him that [
would never have suggested he uproot from
Westinghouse and Pittsburgh to move to Ida-
ho for only a first-level management job,”
Dickson later stated. “But I did so only be-
cause I knew that once he was in manage-
ment, he would rise rapidly. Nevertheless, 1

1996: Lake and his wife Sharon at the ceremony
for his induction into the Georgia Tech Academy
of Distinguished Engineering Alumni
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admitted that this promotion was faster than
I expected.”

His group continued reactor core concep-
tual design for space power and propulsion
and provided support in reactor physics and
radiation transport, shielding, criticality safe-
ty, fuel management, and core safety analysis
for test reactors.

Through a series of position changes with
ever increasing responsibility at INEEL, Lake
was named research and development director
for the entire Advanced Nuclear Energy or-
ganization at INEEL. With more than 250
people, his department conducted $20-$30-
million worth of R&D programs for the Nu-
clear Regulatory Commission, the Depart-
ment of Energy, and other industrial and
international customers.

“What I found was, as a manager I've ex-
panded my ability to do things through larger,
multidisciplinary teams,” Lake said. “Where-
as before I think I could do a pretty nice job on
reactor physics, but reactor physics was only
a part of the big picture. And now I can deal
with the entire picture and I can bring people
together. And I absolutely love the fact that
teams like this can work well together and
produce breakthrough ideas, and I can help
them succeed.”

Lake’s proudest accomplishment while
head of Advanced Nuclear Energy Products
was his role in the DOE’s designating INEEL
as a lead laboratory, along with Argonne Na-
tional Laboratory, for nuclear reactor tech-
nology. “The INEEL and Argonne designa-
tion as lead labs is a good use of existing
capabilities and facilities to support the De-
partment’s position,” said Bev Cook, DOE-
Idaho Operations manager. “We’re excited
about the opportunities to contribute to one of
the DOE’s priorities—assuring clean, eco-
nomical sources of power for this country.”

An important contribution of INEEL will
be in exploring future nuclear power options
in advanced reactor design and high-perfor-
mance fuel development. INEEL is already
exploring these areas with universities, as well
as in partnership with other DOE laboratories
and agencies. For example, INEEL and ANL
are investigating a next generation of nuclear
fuels through the Idaho Center for Fuel De-
velopment and Testing. These would allow
commercial power plants to use nuclear fuel
for longer periods before replacing it, making
the spent fuel more proliferation-resistant and
producing less waste per unit of fuel. With the
Massachusetts Institute of Technology,
INEEL is investigating fuels made from ma-
terials other than uranium, such as thorium.
They are also looking into multipurpose nu-
clear reactors—advanced reactors that would
produce commercial power more efficiently
and more cheaply as well as yield a second
product such as process heat or isotopes.

“It’s an opportunity to apply new tech-
nologies and ideas to old problems,” Lake
said. “The lead lab role gives us the responsi-
bility to identify and bring together the ex-
pertise to deal with these issues. . . . The best
researchers follow the most interesting re-
search. This [lead lab designation] will help
DOE create interesting and key research. For
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us, it’s going to be exciting being a part of the
next generation of nuclear reactor technolo-
gy—what [director of the DOE’s Office of
Nuclear Energy, Science, and Technology]
Bill Magwood calls ‘Generation IV.”

Lake said the future of nuclear energy goes
beyond commercial power production, and
INEEL sees itself as a key player in this work.
The laboratory can contribute to nuclear
propulsion and power systems for space ex-
ploration, he said. “Nuclear power and propul-
sion are ‘enabling technologies’ that make ex-
ploration of Mars and beyond possible,” Lake
said. He also noted that the DOE needs to
maintain its depth-of-core competencies in nu-
clear energy to ensure that it can meet nation-

PROFILE: JIM LAKE st

| stewardship of a large part of DOE’s nuclear

energy technology capability.”

Lake recently stepped aside from his po-
sition in Advanced Nuclear Energy Products
at INEEL and was named director of Strate-
gic Nuclear Business, a move designed to let
him devote most of his energy to the ANS
presidency.

ANS president

Besides hoping to survive the radiation
dose he’ll accumulate from flying around the
world, Jim Lake joked, he hopes to spend his
one-year term as ANS president building on
the legacies of his predecessors while helping
revitalize some elements of the society.

al needs, and INEEL “feels responsible for Continued
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“My vision is that ANS will play a critical
technical and professional role in providing
the forum for technical presentations, rational
and factual debate, mutual discovery, and peer
validation, as well as for communicating with
the public and with our political and govern-
ment leaders about nuclear power and tech-
nology issues. ANS will continue to provide
and increase personal value to our members.

“This role as ANS president is really not
some honorary position,” Lake said. “It’s re-
ally nothing more than an opportunity to work
and to perform. It’s an opportunity for me to
try to pay back the society that has meant so
much to my professional career and help it do
what I think it needs to do to make a differ-
ence for the future.”

Renewing the society’s commitment to
1997’s Strategic Plan is one area Lake would
like to focus on, especially as few board
members remain from the board that devel-
oped the original plan. “The goals that we laid
out and the vision that we articulated is as

the strategies for achieving those, some have
been successful and some have not. And
that’s probably a more important place to put
our focus, in how we go forward and make
these work.”

Lake is committed to the ANS Washington,
D.C., office and plans to utilize it even more
to ensure legislators and national decision-
makers are aware of the technical facts about
nuclear technology. “Certainly, the activity
that we’re undertaking with Congress and
government to have ANS present itself and
bring the facts forward on nuclear—that’s a
very important role to continue.”

Reinvigorating the ANS divisions and lo-
cal sections is another one of Lake’s objec-
tives. Lake has been a fan of local sections
since his days as a student at Georgia Tech.
He was, in fact, drawn into ANS through the
Atlanta Local Section. As a student, he was
especially attracted to the section’s policy of
footing the bill for students who would attend
its dinner meetings. “It’s not surprising to me

good today as it was then. Of the tactics and | when we’re successful attracting students

1999: A delegation from ANS visits two Idaho senators—(left to right) Sen. Mike Crapo (R., Idaho),
Bobby Seidel, Mary Lou Gougar, Lake, and Sen. Larry Craig (R., Idaho).

1999: Visiting Calvert Cliffs nuclear power plant: (left to right) Kadak; Melanie Kenderdine, senior
policy advisor to the Energy Secretary; Lake; and Betsy Connell, senior advisor to the Director of the
DOE Office of Nuclear Energy, Science and Technology
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1999: Lake, Kadak, and an unidentified person
(left to right) at the pebble bed reactor fuel
manufacturing plant in Beijing

with pizza parties and things like that. It cer-
tainly worked for me.” (In more ways than
one: Lake credits being able to bring along
his girlfriend Sharon—who would later be-
come his wife of 30 years—with assisting his
courtship. “Those meetings were in some of
the nicest restaurants we ever went to. Oh, I
was hooked.”)

“We need to reinvent our local sections,”
Lake commented. “The energy to do that does
not appear to be there. I need to think of a way
to work with the Local Sections Committee
and see if we can get them to help us add val-
ue for our members. . ..

“I don’t fundamentally believe I can force
changes on a volunteer society. For example,
if a group of people wants to have a division,
and it’s healthy and it’s functional and it’s
serving needs as part of the society, that’s
great,” Lake continued. “I don’t want to elim-
inate small divisions. But, I want to put to-
gether the coalitions and develop the consen-
sus and the energy that is going to enable us to
step up to the larger systematic issues and
move forward with national agendas.”

Lake also finds local sections especially im-
portant because working for them has helped
him develop the particular kinds of leadership
skills one needs to direct an all-volunteer or-
ganization, “where you have no clout or lever-
age or control over anyone.”

Lake will draw upon those same skills as
he tackles what he considers the biggest
challenge of his term, which is motivating
people to change and improve the society.
“We have a saying in Idaho that the only
trout that swims with the current is a dead
trout,” Lake said. “You really can’t contin-
ue doing what you’ve been doing during the
moribund days for nuclear and expect things
to get better. The opportunities right now are
enormous. The chance for us to make a real
difference in the next five years has not been
better in the last 25 years. We have to seize
that opportunity and respond to the chal-
lenges. My job is going to be pulling people
together that want to work to do that and
help them to do it.” W
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