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1.0. Introduction

Hanford located in an eastern part of Washington State of the United States is a birth place of the nuclear
industry. Hanford and nuclear industry are based on (i) Albert Einstein’s theory that energy production is
a product of mass and square of the speed of light, (ii) Enrico Fermi’s laboratory experiment to validate the
Einstein’s energy theory, and (iii) Glen Seaborg’s discovery of plutonium and its production at his
university laboratory. Thus, nuclear industry is an example of basic scientific knowledge to have produced
a major industry.

This report describes an approach and results of Hanford communities’ bottom-up economic development
activities taken by local communities of Tri-Cities. The Hanford Site of U.S. Department of Energy is
located in Washington State. This report emphases circumstances, roles, and specific actions that non-
profit, Tri-City Development Council (TRIDEC) has taken for the last 57 years to develop, expand, and
diversity Tri-City economy.

This report was written for Fukushima “Hamadori” people to learn about Hanford and TRIDEC, so that
they may also develop the communities and its economy that the local people truly desire. Hamadori is
(Japan) Fukushima Prefecture’s coastal area of the Pacific Ocean, and is the area that was most severely
affected by radiation, economy, and social impacts caused by 2011 nuclear accident of Fukushima Daiichi
Il\Iuclear Power Plant.

Chapter 2, “Hanford” of this report describes past 77 years of Hanford activities, its boom and bust, on-
going long-term Hanford Site remediation, and current thriving local communities and economy. Hanford
site remediation includes (i) dismantling of eight nuclear reactors and five spent nuclear fuel reprocessing
plants, (ii) remove and treat 56 million gallons (212,000 m®) of high-level and low-activity waste stored in
177 underground storage tanks, and (iii) dispose solid low-level waste (LLW) and solid hazardous waste in
a Hanford shallow waste disposal site.

Chapter 3, “Tri-City Development Council, TRIDEC” describes TRIDEC’s function and business
expansion approaches, its bottom-up approaches to form a community’s common vision, and how to
achieve its community vision. This chapter also lists 40 major specific achievements of TRIDEC'~,

Chapter 4, Summary and Recommendations lists both its summery and specific ten recommendations to
Fukushima Hamadori community’s organizations and its people.

L https://issuu.com/tricityherald/docs/tch-tridec_2013
2 Smith, C.M. 2013. “Community Godfather,” Etcetera Press, Richland, Washington, U.S.A.
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2.0. Hanford

2.1. Hanford Activities

Hanford was established in 1943 under Manhattan Project to produce plutonium for nuclear bombs,
beside Los Alamos in New Mexico and Oak Ridge in Tennessee. It has 586 square miles (1,520 km?) with
the Columbia River flowing through it, and is 203 miles (327 km) inland from Seattle and 238 miles (383
km) from Portland, Oregon (See Figure 1). Adjacent cities to Hanford are Richland (immediately
downstream of the Columbia River from Hanford), Kennewick (an immediately downstream of Richland),
and Pasco (across the Columbia River from Hanford Site), and are together called Tri-Cities. Richland is
a city where most Hanford workers live. Pasco is an agricultural town, while Kennewick is a retail business
commercial town. Thus, each of these three cities has very distinguished characters of economy, race,
culture, and education level.

Arid Lands
ology Beserwe

300 Area

1 3000 Area
1100 Area
I

Eichland

21 z3as
I}
Miles 700 Area

Figure 1. Hanford Site

Hanford was selected by Manhattan Project, because it hardly had people living there, is isolated
from major cities, is a large flat mostly empty land, has large fresh water available (the Columbia River),
and has abundant electric power from Grand Coulee, Priest Rapids, and many other hydroelectric dams on
the Columbia River.

From 1943 to 1945 during the World War II, up to 51,000 construction workers and some of their
families were brought in, and lived in 3,639 trailer parks, the world largest trailer. They were young, white,
well-educated, middle-class, and well paid (one dollar per hour). They considered themselves as pioneers,
participating in a great adventure, living in a difficult place, and facing difficult daily challenges. However,
these Richland residents also enjoyed many benefits: no local tax, decent housing, a good school, free or
subsidized services like medical and dental care and appliance repair, no crime, and no poverty. Richland
and Kennewick were segregated, and African American people could not live there, producing long time
resentment by Pasco residents against Richland and its citizens.

Hanford was originally developed and managed by E.I du Pont de Nemours (1943-1947), followed
by General Electric (1947-1964), and then by a series of many different contractors to manage various
Hanford activities. Major facilities of Hanford Sites during that period are nine reactors (See the world first
production nuclear reactor, B Reactor (See on Figure 2), and five reprocessing plants of spent nuclear fuels,
(See PUREX Plant on Figure 3).
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Figure 3. PUREX Nuclear Fuel Reprocessing Plant
The nine reactors were constructed, operated, and terminated in:

1944-1968: B Reactor was in operation.
1944-1967: D Reactor was in operation.
1945-1965: F Reactor was in operation
1949-1965: H Reactor was in operation
1950-1964: DR Reactor was in operation
1952-1969: C Reactor was in operational
1955-1970: KW Reactor was in operation
1955-1971: KE Reactor was in operation
1963-1987: N Reactor was in operation.

Except N Reactor, all these reactors used an once-through-cooling-water system to put the Columbia River

water into the reactors, and released resulting radioactively contaminated river water back to the river after
storing it in trenches along the river for a short period of time to cool off the almost boiling hot water. This
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resulted in contamination of soil and groundwater in Hanford Site, as well as the Columbia River. The
senior author of this report, Dr. Yasuo Onishi developed a world-first, mathematical computer model of
dissolved and sediment-sorbed radionuclides to predict the transport, deposition and resuspension of
radionuclides released from Hanford site to the Columbia River with dams.

The five reprocessing plants were constructed, operated, and terminated in the following years:

1944-1956: T Plant was built in 1944 and was in operation for 12 years

1945-1957, 1968-1985: B Plant was built and in operation in two periods

1945, 1952-1058: U Plant was built in 1945 and was in operation for six year
1952-1967: REDOX reprocessing plant was in operation for 15 years

1956-1972, 1983-1990: PUREX reprocessing plant was in operation in two periods.

Spent fuels generated by the nine reactors were chemically processed by these five reprocessing plants to
produce plutonium for nuclear bombs. Fifty seven million gallons (216,000 m®) of sludge and liquid
radioactive wastes were generated through the fuel reprocessing, and were stored in 177 underground tanks
in the Hanford Site (See Figure 4).

Figure 4. 177 underground storage tanks (right figure) and crust of radioactive tank waste (left figure)

As a definition, radioactive waste generated by the spent nuclear fuel reprocessing is classified as high level
radioactive waste (HLW). (Note at Hanford, these tank waste with low radioactivity is classifies as low-
activity waste.) Many of these tanks leaked stored radioactive waste to the ground below for over decades,
contaminating soil and groundwater in Hanford.

Currently Hanford Site has 7x10%° Bq of radioactive materials (1,300 times more radioactivity
released to the environment by 2011 Fukushima Daiichi Nuclear Plant accident), and 220,000m? of solid
and liquid radioactive waste.

2.2. Hanford Boom and Bust
Hanford locals have experienced boom and bust three times, followed by steady expansion from

around 1995 until now. The first two booms and dusts reflect the construction, operation and termination
of nine reactors and five reprocessing plants shown in Figure 5.
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Figure 5. Construction, operation and termination of nine Hanford reactors and five reprocessing plants

Three sets of boom and bust, followed by steady expansion are, as follows:

1943-1945:
1948-1949:

1950s:
1960s:
1963:

1970s:

1980s:

1985:

1989;

1995 —present:

Development and operation of Hanford Site and its activity under Manhattan Project until
the end of the World War II in 1945 (Boom)

Hanford lay off 13,000 construction workers under an uncertainty of the need of Hanford
under peaceful time (Bust)

Expansion of Hanford plutonium production activity due to the Cold War (Boom)
Termination of most Hanford work consisting of 2/3 of the local economy (Bust)

Tri-City Nuclear Industrial Council, TRICNIC (later becomes TRIDEC) was formed
during this second bust period, and started expansion and diversification of economy
Recovery of Hanford-area activity due to constructions of Fast Flux Test Facility (FFTF)
(a breeder test reactor), Basalt Waste Isolation Project (BWIP) (Hanford as a possible HLW
disposal site), and construction of Washington Public Power Supply System (WPPSS)’s
three commercial nuclear power plants, WNP-1, WNP-2 and, WNP-4 in Hanford (Beom)
Reduction of Hanford area work force due to termination of FFTF, BWIP, and WPPSS’s
WNP-1 and WNP-4 nuclear plant construction. WPPSS alone very quickly terminated
10,000 construction workers. (Bust)

Formation of TRIDEC (Tri-City Development Council) by TRICNIC merging with Tri-
City Chamber of Commerce to expand its focus to overall Tri-Cities economic
development beyond Hanford activities

Tri-Party Agreement was signed, and the Hanford activity was shifted from plutonium
production to site environmental remediation with the total estimated remediation cost of
$320~680 billion, peaking $9~16 billion in 2063 (Cost estimates in 2019). It took almost
a decade for the site remediation to move more smoothly.

Expansion and diversification of Hanford local economy, such that Hanford and PNNL
employee salary consists of only 23.4% of the total Tri-Cities economy, and the local
population has significantly increased to about 300,000. (Steady expansion).

In 1989, Tri-Party Agreement was signed by U.S. Department of Energy, U.S. Environmental Protection
Agency, and Washington State. With it, the Hanford work was shifted to site remediation for the next 90
years. This agreement is a binding contract among these three signing parties with detailed milestones for
the U.S. Department of Energy to meet. Its annual budget for the Hanford site remediation is $2.5 billion
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annually in 2020, and the total estimated cost of site remediation is $320~680 billion®. The first several
years were a difficult time to transition from nuclear production/research to site remediation. Since then,
the remediation has been moving ahead. In many respects, it is valuable for Fukushima to learn not only
Hanford successes but mistakes for Fukushima to efficiently proceed Fukushima decommissioning and
waste storage management.

Under this Tri-Party Agreement, Hanford Site remediation has been progressing, including

Decommission eight reactors (D, F, H, DR, C, KE, KW and N Reactors), except the world first
full-scale reactor, B Reactor, which became a part of Manhattan Project National Historical Park
Decommission five reprocessing plants (B, T, U, REDOX and PUREX Plants)

Decommission FFTF

Remove and solidify (vitrify for HLW) 56 million gallons (212,000 m®) of high-level and low-
activity waste stored in 177 underground storage tanks

Decontaminate and/or remove contaminated soil consisting of 40% of the Hanford surface area
Decontaminate contaminated groundwater consisting of 30% of the Hanford site groundwater
Dismantle and remove unused excess building

Dispose solid low-level waste (LLW) and solid hazardous waste in a Hanford shallow waste
disposal site, called Environmental Remediation Disposal Facility, ERDF.

With significant economic expansion and diversification efforts by Tri-City Development Council
(TRIDEC) as will be discussed in Chapter 3, Hanford and its local communities currently become:

Hanford site remediation has been progressing and Hanford radiation impact to surrounding areas
have become insignificant

Local economy and populations have been increasing, achieving the nation No. 1 of employment
rate increase in 2010

Local economy’s diversification is succeeding

PNNL has a world top research capability on many fields, including energy and environment
Washington State University established Tri-City campus and is transitioning to a full four-year
university with extensive graduate school programs

High-tech, energy, and decontamination industries cluster in the Hanford local area

A number of researchers and engineers per capita is nation No. 1

Local agriculture is modernized with precision farming, and grows many U.S. No. 1 and 2 crops,
including apples, cherry, potato, and asparagus

Large food processing and bioproducts, including world largest production of French fries, wine
production (U.S. No. 2 after California) (See Figure 6), and bio jet fuels research (No. 1 in the
United States)

Tri-Cities are rated as the ninth best place in the United States to raise children by advice website
SmartAsset*.

3 U.S. Department of Energy. 2019. “2019 Hanford Lifecycle Scope, Schedule and Cost Report “, DOE/RL-2018-43,
Richland, Washington, U.S.A.
4 https://www.tri-cityherald.com/news/local/article246006960.html?ac_cid=DM289427&ac_bid=-1959602078
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Figure 6. Wine Country of Tri-Cities Area in Washington State

As a result, the Hanford area becomes an area of

High income

Inexpensive cost of living
High education

Rich culture

Water and land recreation.
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3.0. Tri-City Development Council, TRIDEC

3.1. TRIDEC’s Function and Business Expansion Approaches

3.1.1. TRIDEC’s mission and function:

Tri-City Development Council (TRIDEC) is a non-profit organization to improve the economic health of
the Tri-Cities area. It promotes economic diversification, facilitates job creation and retention, pursues new
federal missions to support stability in federally funded operations, and advocates and leads the Tri-Cities
community on issues of economic importance.

To achieve this mission, TRIDEC conducts the following for the Hanford local communities, Tri-Cities:

Represent the locals, as a sole, integrated, trusted, long-term, and front organization

Expand and diversify Hanford local community’s economy

Marketing of Hanford and its communities for economic expansion

Coordinate all local governments to provide local input to U.S. Department of energy’s Hanford
operation

Increase local awareness of and promote local participation to Hanford issues

Promote local interests

Represent the locals and negotiate with U.S. and the Washington State Governments, and U.S.
Congress on Hanford remediation, waste management, emergency response, workforce, and future
Hanford site use, etc.

TRIDEC’s strengths are

Represent the entire local communities with one voice

Market local strengths to obtain new projects and recruit industries

Generate or gather solicitation ideas, and if necessary, expand it to gain more supporters
Have very strong working/personal relationships with powerful Washington State politicians
Close and frequent contacts with key government officials

Trusted by all organizations to provide accurate information

Its presentations are well-reasoned, accurate, well-prepared, concise, and to the point

Strong follow-ups.

3.1.2. TRIDEC’s general approach to business development:

Based on the foundation of area’s business climate and quality of life, TRIDEC pursues the

economic expansion with three prongs of (i) expansion of existing businesses, (ii) new local business start-
up, and (iii) recruit of outside industry, as shown in Figure 7.
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Figure 7. Economic expansion approach adapted by Hanford local areas
Tri-Cities have unique strengths for industrial expansion and recruitment, as

e Research and educational organizations of PNNL, WSU, and CBC
e Hanford remediation work with the total budget of $320~680 billion over 90 years
e Extensive expertise and experiences on energy, environment, bioproducts, and high technologies
e Access to scientific and technical expertise
e High educated workers, the largest number of scientists and engineers per capita in the United
States
e Large agricultural areas with many U.S. No. 1 and 2 crops
e Natural resources
o Large, inexpensive, flat available land
o Availability of large freshwater (the Columbian River)
o Recreational benefits (the Columbian, Yakima, and Snake rivers)
e  Cheapest and abundant electric power in the United States
o Largest numbers of hydroelectric power generations in the United State
o 100% of wind and nuclear power generation of Washington State within 100 miles (160
miles) from Tri-Cities
e  (reat transportation
o Highways
o Railroad
o Air transportation
o Ship transportation
Strong support of Hanford by Washington politicians, especially by State’s powerful senators.

3.1.3 TRIDEC’s bottom-up approach to form a future vision and to materialize its vision:

Tri-Cities has three distinct characters of (i) Hanford engineers mainly living in Richland, (ii) retail
merchants in Kennewick, and (iii) farm workers living in Pasco. Thus, TRIDEC works with and reflects
all these people and organizations, as Tri-City roundtable members shown in Figure 8.
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Regional Governance

Manufacturing, Services, Entrepreneurs:

TRIDEC (Commerce & Industry)

Energy:
Mid Columbia Energy Alliance

Workforce Development:
Young Professionals Tri-Cities

Agribusiness Cluster:
TRIDEC (Agribusiness Committee)

Touring Cluster:
Tri-City Visitor & Convention Bureau

Higher Education:
Columbia Basin College/WSU-TC

Social Services:
United Way

Research & Development:
Tri-City Research District/PNNL

Transportation:
Council of Governments

Water, Dams, Power:
Tri-Ports

Figure 8. Organizations to represent various interests of Hanford local communities

TRIDEC uses the approach shown in Figure 9 to form a common future vision and work together to

realize the common vision.

Current Conditions

=

fI

Build an Organization <::\

Common Vision

y

Participation by All

/\Drﬂ. Vision

/ \DEpt.

/ \Ernup&-‘UniE
‘/' | | | | | | \mdividums.

Figure 9. Approach to form a community common vision and to achieve its vision
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First, the community must evaluate current conditions very realistically and critically, as indicated at the
top left of Figure 9. This process can at times be painful, recognizing many difficulties the community
faces. But it is a critical step, so the community can truly face the reality. Without it, any vision can just
be a pipe dream.

The next step, shown at right top of Figure 9 is to form a local community’s common vision that shared by
various interest groups, as shown in Figure 8. This step takes time for all local groups to be on board, and
to form a common future vision. It may need a professional facilitator, who guides this process and
discussions to gear toward participants to find common goals and visions.

Once the common community vision is formed, all participants critically review current strengths and
weaknesses of the community, and come up steps and tasks that need to be conducted to achieve this
common vision/goal, as shown at the right bottom of Figure 9. These include required education,
transportation, new capability to develop and/or recruit, amenities, culture, and many others, as needed.

Once required steps and tasks are identified, as stated above, groups of people are assigned to each of these
steps and tasks for them to perform, based on each group’s expertise and interests shown at the left bottom
of Figure 9. With a certain interval, such as once per year, all groups are gathered together to present their
progress and difficulties they have faced. Together they review the common vision and progress to

e Determine if their vision is still the same as before. If not, what is a new vision?

e Evaluate each task realistically, and decide what changes, such as the task itself, or its approach
to achieve it, are needed

e Get input from other task groups’ opinions and suggestions for each task.

This process is repeated over many years and decades at Tri-Cities to achieve what we envisioned of our
future to be. Remarkably, what we envisioned decades ago is very close to what our Tri-Cities are now.
Thus, what we are now is not due to a natural progress, but we intentionally go after what we want to be
achieved.

Under this general bottom-up approach described above, each bottom-up project generally needs the
following five steps to achieve:

Generate an initial idea, as a seed

Nourish and grow this seed into a vision with widespread and salable appeal

Get mentors and risk-takers to support and to promote this vision to push funding organizations
Market to get funding for the project

Execute the funded project.

In some cases, a same person may perform more than one step above. These people must be passionate
about this specific idea, the vision, and the project to be successful. A very difficult project requires truly
passionate people to succeed.

This bottom-up thinking and approach taken in Tri-Cities under TRIDEC’s leadership can be adapted in
Fukushima Hamadori to achieve what local people there truly want their community to be.
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3.1.4. TRIDEC’s Current business development targets:

TRIDEC is currently focusing on the following business development targets, based on the local strengths
listed in Section 3.1.2 above.

e Research and development companies
o Specialize in data security
o Energy
o Environment
o Biotechnology
e Technology manufacturing
e Value added agricultural products and processes
o Food processing
o Wine
o Bioproducts
e Touring industry
o Promote Manhattan Project National Historical Park (a national park)
=  Bring visitors
Conferences and conventions of major international scientific organizations
o Promote as a destination vacation area
Outdoor tourism
= Sport completion events
= Kayaking
=  Long bike trails
= Boat launches.

3.2. TRIDEC’s Major Activities and Achievements

TRIDEC has been involved in almost all business development activities in the last 55 years. Forty main
actions that TRIDEC took to expand and diversify the local economy are described below, so Fukushima
Hamadori organizations and people may see what it takes to flourish their own economy.

Action 1 in 1962: During a rumor of all Hanford nine reactors to be shut down in early 1960s, the
local newspaper, Tri-City Herald’s co-owner, Glen, C. Lee, and its editor Don A. Pugnetti went to
Washington D.C. for three months in 1962 to promote to build a steam generator (Hanford Generating
Plant) at N Reactor in Hanford to generate electricity (See Figure 10). Sam Volpentest (a local tavern
owner and the president of Richland Chamber of Commerce) also joined them at times to promote this idea.
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Figure 10. N Reactor

The $122-million cost of the steam plant construction and its transmission lines were fully covered by 71
public and investor-owned utilities who bought shares of its electric power output. So the U.S. Government
did not have to pay any cost for this work. Lee and Pugnetti succeeded to obtain a government approval
and the subsequently the N Reactor became a dual purpose reactor (producing spent nuclear fuels for
plutonium production and electric power generation). Construction and operation of a 700-megawatt steam
plant were performed by the young Washington Public Power Supply System (WPPSS), which was an
organization consisting of public utilities. In 1963, President Kennedy came to Hanford to dedicate this
steam generator to produce electricity with 37,000 people watching him (See Figure 11).

.".
s

Figure 11. Stream generator of N Reactor and President Kennedy dedicating the steam generator

After 10 years of push by these local people, U.S, Congress agreed to tax the electricity generated by N
Reactor steam generating plant to benefit Tri-City schools and cities. About a half of the profit (taken as a
tax) would go to the Tri-City area.

Action 2 in 1963: Sam Volpentest, Glen Lee, and Robert F Phillip (a co-owner of the Tri-City Herald
Newspaper) formed Tri-City Nuclear Industrial Council (TRICNIC). TRICNIC later became TRIDEC
(Tri-City Development Council) in 1985 by merging with Tri-City Chamber of Commerce.

TRICNIC was mostly focused on big projects at Hanford. Its philosophy was and is that rather than each
of local government creates its own economic development program, it would be better for local
governments to contract with a broad-based and well-funded organization to achieve it. For the next 40
years, Sam Volpentest was a main person pursuing big projects to bring them to Hanford.
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To finance it, TRICNIC recruited 83 private and public organizations to be its members and collected a
member fee, totaling $35,000 in 1963. Currently its members are about 350. Over years, it conducted three
fund raising events, called Renaissance fundraising campaigns to raise about two million dollars from local
organizations each time. It has also obtained federal and Washington State business development program
funding.

To have needed man power, it also requested and obtained loaned-executives assigned by major companies
to help raise money, assist client’s specific case work, and to manage special projects.

Action 3 in 1964: TRICNIC and others raised a concern that shut downs of all reactors would make
their towns to become a ghost town. To respond to this local concern, powerful Washington Senator Henry
Jackson, a close friend of Volpentest arranged a meeting with Atomic Energy Commission, AEC chairman
Glenn Seaborg, (a discoverer of plutonium in 1941 and a Nobel Prize recipient), and others in Hanford to
come up a future plan for Hanford without reactors. This meeting produced three reports, which did not
come up any promising future for uses of Hanford rectors and their workers. So Hanford locals had to
come up promising ideas by themselves.

Action 4 in 1964: General Electric was considering pulling out Hanford after 17 years of Hanford
operation. Locals were very worrying about the loss of 2,000 jobs out of then 8,300 jobs. TRICNIC insisted
to the U.S. Government (then AEC managing Hanford) that (i) General Electric would be replaced by
several contractors, and (ii) each contractor would be required to invest their own money to diversify the
local economy. As a result of these two requests, many new contractors came up a series of local economy
developments, as indicated below under Action 5 in 1965 and 1966.

Action 5 in 1965 and 1966: Battelle and New Hanford contractors came in 1965 and 1966.

e Battelle Memorial Institute (a non-profit organization), which bid to operate Pacific Northwest
(National) Laboratory (PNNL). PNNL was until then “Hanford Laboratories” within Hanford, but
would become an independent Department of Energy laboratory outside of Hanford to diversity
the local economy out of Hanford activity. Battelle invested $12 million to build its laboratory
buildings in Richland, as shown in Figure 12,

Figure 12. Pacific Northwest National Laboratory’s Richland campus

Battelle also set up a marine science research laboratory in Squim, Washington, and a multi-
disciplinary, Human Affairs Research Center in Seattle. Battelle was to spend $54 million during
1968. It also provided $100,000 toward for the construction of a university building for Joint Center
for Graduate School (a consortium of University of Washington, Washington State University and
Oregon State University) in Richland. Battelle also promised to reinvest $900,000 fee they will
receive by operating PNNL from the U.S. Government back to the local community.
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When the senior author of this report, Dr. Yasuo Onishi started to work at PNNL/Battelle in 1974,
PNNL/Battelle has about 1,500 staff. Now in 2020, it has approximately 5,000 staff working at
PNNL. Currently PNNL/Battelle has only a few percent of its research funding comes from
Hanford, and has over 2,000 patents with over 150 companies using its research results and
know-hows as their foundations, thus succeeding to diversity the local economy.

e Douglas United Nuclear (a joint venture of Douglas Aircraft Corp. and United Nuclear Corp.),
which bid to operate Hanford reactors, bought 117 acres in north Richland promised to spend $4
million to build Donald W. Douglas Laboratory on this north Richland, provided $100,000 a year
for five years for financial support of the Joint Center for Graduate Study, and invested millions of
dollars to set up Sandvik Special Metal Plant

e United States Testing, which bid to operate Hanford film budge monitoring system, brought in a
soils testing subsidiary

e Computer Sciences Company, which bid to operate Hanford computers, built a private laboratory
for commercial testing

e [sochem which bid to operate REDOX and PUREX fuel reprocessing plants, promised to invest $8
million to build a plant to recover **Sr and '*’Cs from nuclear waste. But this promise was not
force coming, and TRICNIC strongly opposed for Isochem to get this Hanford contract. AEC
quickly canceled Isochem’s contract.

e Atlantic Richfield Hanford Company, which bid to operate Hanford’s chemical processing
operation originally planned by Isochem, invested $5 million to build a meat packing plant, $1
million to build a feed lot, and constructed $3-million hotel, Hanford House (See Figure 13)

Figure 13. Hotel, Hanford Huse

e Hanford Environmental Health Foundation, which bid to operate Hanford medical services,
provided many needed medical care

e [TT/Federal Support Services, which bid to provide Hanford support services, provided
contributions to local community

A very important point is who is a Hanford local person. U.S. Department of Energy (DOE) generally
opens the Hanford work for an open bid at every five years, since 1965. On the first point, when a company
or a group of companies bid a Hanford contract, a successful bidder set up a new company or its subsidiary
in Hanford to perform Hanford work. Except top administrators to manage the Hanford work, the rest of
the employees are not coming from the successful bidder. On the Second point, if a different company
successfully bid the on-going Hanford work, almost all employees of a previous contractor become
employees of a new company or its subsidiary established by the successful bidder with all the benefits,
including pension intact. Thus, all employees working at Hanford stay working at Hanford, regardless who
becomes a new Hanford contractor.
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This means that everybody working at Hanford is permanently living there, thus, he/she is a Hanford local.
As an example, the senior author of this report, Dr. Yasuo Onishi worked at PNNL/Battelle for 37 years.
Thus, everybody who works at Hanford has a stake for well-being of Tri-Cities.

This point of “who is local” is completely different from Fukushima case. In Fukushima, most
decommissioning workers and engineers are staying in or around Fukushima nuclear plant area for several
years, and go back to wherever they came from, or where their families live. So they are generally
temporally staying in Fukushima. It is important for Fukushima to set up a system in such a way that
decommissioning and waste interim storage workers consider themselves as Fukushima locals.

Action 6 in 1965, 1969: TRICNIC purchased 84 areas in Richland from the government with
$90,000 as a location of campus of Joint Center for Graduate Study. In addition, TRICNIC, Washington
State, AEC (later became U.S. Energy Department), Hanford contractors, and other community sources
contributed $500,000 each to come up a $1.5 million construction cost for this joint center’s campus. It
was built in 1969 and is now a major part of the Washington State University (WSU)’s Tri-City Campus
(See Figure 14). WSU Professors, Charles Nagel and Walter Clore pioneered the birth and growth of wine
industry in Washington State for a half century, making Washington State becoming the second wine
country in the nation after California.
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Figure 14. Washington State University’s Tri-Cities campus and its Wince Science Center

Action 7 in 1965, 1978, 1982-1992: TRICNIC pushed very hard in 1965 to get an atom-smasher, 200
Be V Accelerator to study “matter”. Each accelerator may cost about $500 million. This work has a
potential of employing over 2,000 people, many with highly-paid scientists. TRICNIC paid Battelle to
prepare a report to get this project to Hanford. This is the first non-government funding Battelle got. Many
states competed, offering a wide range of state supports. It was a political battle. In the end, it went to a
home district of the House of Representative who was a chairman of a selection ommittee, Batavia, Illinois
to build the National Accelerator laboratory.

During this effort, TRICNIC was recommended by a high government source that Hanford should focus
on getting Fast Flux Test Facility (FFTF), instead of going after the atomic smasher. FFTF is a breeder
reactor. With TRICNIC working closely with powerful Washington State senator, Jackson and others,
Hanford got FFTF to build in Hanford.

FFTF was a 400-MW, thermal, liquid sodium-cooled nuclear test reactor, as shown in Figure 15.
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Figure 15. F ast Flux Test Fa-lcility (a breeder reactor)

It was originally designed by Hanford Laboratories and then by PNNL, but its construction and operation
of the modified FFTF were transferred to Westinghouse Hanford Company. Bob Ferguson, who later
became the president of TRICNIC, was the project manager of these activities. Its construction was
completed in 1978 with the construction cost of $647 million. FFTF was operated from 1982 to 1992. It
is currently under decommissioning.

$550-million, Fuels and Materials Examination Facility (FMEF) was also built next to FFTF. It was to
develop fuel fabrication processes, equipment, and handling systems for FFTF and breeder reactor
programs, but was never used.

By signing Nuclear Non-Prolificating Act in 1978, President Carter terminated any efforts to reprocess
spent nuclear fuels to prevent non-nuclear possessing countries to develop a nuclear weapon. In 1983, U.S.
Congress terminated the Clinch River breeder reactor program. These two actions terminated any breeder
reactor programs in the United States, and eliminated needs of FFTF and FMEF.

TRIDEC searched various potential uses of FFTF and FMEEF, including to FFTF to produce tritium for a
nuclear weapons. A new plant to produce tritium was decided to be built in Savannah River Site of U.S.
Department of Energy in South Carolina. TRIDEC also pursued FFTF for a new medical isotope mission,
but this attempt was not successful either. Thus, FFTF was decided to be decommissioned.

Action 8 in 1966: TRICNIC was instrumental to set up Benton-Franklin Counties Good Road
Association to bring new interstate highway, 1-82 connecting existing east-west, cross-country interstate
highways of 1-90 to 1-84/I-80 to go through Tri-Cities. When [-82 was planned, it would not go through
Tri-Cities due to rivalry between Tri-Cities and neighboring Washington/Oregon cities and the luck of
construction funding to extend it through Tri-Cities. Fights among these cities reached Washington D.C.
Having the very close relationship between TRICNIC” Volpentest and powerful U.S. Senate of Washington,
Magnuson, it was decided in 1972 that I-82 would go through Tri-Cities. This is one of many highway and
bridge constructions (I-184, bridges over the Columbia and the Yakima rivers, etc.) that TRICNIC was
instrumental for Tri-cities to get better transportation network, as shown in Figure 16.
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Figure 16. Interstate Highways, 1-82, I-182 and its bridge over the Columbia River in Tri

-Cities

Action 9 in 1968: TRICNIC succeeded to convince Columbia Center Mall with two large department
stores and many retailers to be built in Tri-Cities (See Figure 17).

Ve Bl g

Figure 17. Columbia Center Mall and a movie theater within the center
With it, Tri-cities have become a regional shopping place, attracting not only local shoppers, but also people
from many cities and towns outside of the Tri-Cities. Colombia Center Mall now has three department
stores, a movie theater, many retail stores, and restaurants.

Action 10 in 1969: To promote recreation and entertainment business in Tri-Cities, TRICNIC
provided $5,000 for three years, and Visitors and Convention Bureau was established in 1969 to promote
tourism. Since then, Visitors and Convention Bureau has arranged many events, including an unlimited
hydroplane race with jet airplane engines mounted in motor boats to race on the Columbia River. This boat
race event alone attracts up to 70,000 speculators from Tri-Cities and beyond, including many from Seattle,
(See Figure 18).
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Figure 18. Unlimited Hydroplane Race on the Columbia River
Action 11 in 1969 Noteworthy was a successful attempt by Sam Volpentest at TRICNIC to bring a
moon rock collected by Apollo 11 in 1969 to PNNL (See Figure 19). PNNL has a room completely
blocking off all radiation of the earth, such that the moon rock can be examined for its composition without
any interference from the earth radiation. The senior author of this report was working with these PNNL
researchers, and had a chance to look the moon rock measuring equipment and data closely. Soon after the
moon rock was displaced for public view and thousands came to see the moon rock at PNNL.
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Action 12 in 1971: President Nixon announced that N Reactor to be shut down (See Figure 10).
TRICNIC and a community team with the help of Washington State Governor Dan Evans got the N Reactor
and the steam generating plant to be restarted. They operated until 1987.

Action 13 in 1972-1982: TRICNIC and City of Richland paid necessary funding for a feasibility
study to construct and operate nuclear power plants locally. Partially based on this feasibility study,
construction of three commercial nuclear power plants, WNP-1, WNP-2, WNP-4 located in Hanford Site
were started by WPPSS. WPPSS was also simultaneously building other two nuclear power plants, WNP-
3 and WNP-5 in Satsop in Western Washington State, with the total funding of $2.2 billion. Bob Ferguson
was the CEO of WPPSS at that time. WNP-2 (now called Columbia Generating Station) was successfully
constructed and now being operated by WPPSS (now called Energy Northwest) as the only one nuclear
power plant in Pacific Northwest, (See Figure 20). The senior author of this report, Dr. Yasuo Onishi
designed its mechanical cooling towers, when he was working at University of lowa.

Figure 20. Columbia Generating Station (Preusly called WNP-2 Nuclear Power Plant)
But construction of other four plants, WNP-1 and WNP-4 in Hanford and WNP-3 and WNP-5 in Satsop

was terminated without completion, mainly because of the construction delay (due to Mt St. Helens volcanic
explosion, labor dispute with unions, etc.), cost overrun, and disappearance of electric power demand.
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Action 14 in 1976: TRICNIC raised money to defeat Washington State Initiative 325 that would have
imposed restrictions on building nuclear power facilities in Washington State. This initiative was defeated.

Action 15 in 1976-1987: Hanford Site was one of several possible high-level waste (HLW) disposal
sites, beside Yucca Mountain in Nevada State, salt formations in Utah, Texas, Louisiana, and Mississippi.
Hanford area is one of two areas in the world that have thickest basalt layers that may be suitable for the
waste disposal. TRICNIC pushed Hanford to be a HLW waste disposal site, because Hanford has 30 years
of research and local people are not afraid of nuclear.

In 1976, a test facility was bored into Gable Mountain in Hanford. It was called Basalt Waste Isolation
Project (BWIP) to study hydrology and geology of the Hanford Site to evaluate suitability of Hanford as a
permanent HLW disposal site. BWIP employed up to 1,200 people. This project also conceptually
designed a possible HLW disposal site, as shown in Figure 21°.

ty of Hanford Site as a high-level waste
disposal site (Left, potential ventilation system; Right, shaft-pillar layout)

President Reagan approved BWIP as one of potential repository sites. However, because of NIMBY (Not-
In-My-Back-Yard) mentality of many HLW disposal candidate states, including Washington State, U.S.
Congress in 1987 passed a bill to select Yucca Mountain in Nevada State as the sole HLW disposal site.
Thus, BWIP was terminated in 1987.

Under President Obama, U.S. Department of Energy withdrew a license request for a Yucca Mountain to
be a HLW disposal site previously submitted to U.S. Nuclear Regulation Commission. This removed
Yucca Mountain to be considered as a HLW disposal site. Bob Ferguson, former TRICNIC president, Gary
Petersen, TRIDEC Vice President and others sued the U.S. Government to invalidate the license withdrawal.
They won the suit.

Action 16 in 1985: TRIDEC (Tri-City Industrial Development Council, later Tri-City Development
Council) was formed by TRICNIC merging with Tri-City Chamber of Commerce. TRIDEC then became
an official economic development organization for Benton County, Franklin County, Richland, Kennewick,
West Richland, and Pasco, and ports of Benton, Franklin, Kennewick and Pasco.

Action 17 in 1980s: A small Business Development Center was established in cooperation with
Columbia Basin College in Pasco, with a full-time staff at TRIDEC to provide counseling to local small
business.

> U.S. Department of Energy. 1982. “Site Characterization Report for the Basalt Waste Isolation Project,”
DOE/RL 82-3, Volume I, Richland, Washington, U.S.A.
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Action 18 in 1986, 1997: Battelle Memorial Institute has been continuously operating PNNL since
1965, as discussed in Action 5. National Academy of Sciences issued the report, “Opportunities in
Chemistry” in 1985, and it states that energy and the environment problems require fundamental research
to solve. William R. Wiley, then the director of PNNL decided to establish a new fundamental research
laboratory at PNNL. One of the top PNNL researchers, who was the closest friend of the senior author of
this report, recommended to PNNL top management to select molecular-level, biology and chemistry to
address the energy and environmental problems, as its topic.

To pursue this concept of conducting fundamental research on the biological, biogeochemical, and physical
principles on the molecular level to predict the Earth-level environmental issues, Battelle provided $8.5
million, internal funding over four years.

Battelle was seeking to get $230 million from U.S. Department of Energy (DOE) to build Environmental
Molecular Science Laboratory, EMSL with advanced computing resources. DOE Secretary contacted a
Washington State Congressman to get his help to convince U.S. Congress to approve $230 million needed
for construction of Environmental Molecular Science Laboratory, EMSL. Other Washington politicians
(the Speaker of the House and two senators) were also on board. TRIDEC (Sam Volpentest) was also
deeply involved for PNNL to obtain $230 million from DOE to build EMSL.

PNNL Director, Wiley told the senior author of this report during a trip together that DOE rejected his
request of $230 million for EMSL many times, Dr. Wiley was kicked and kicked his shin, but he cringed
to them to get EMSL funding. Dr. Wiley then smiled to this senior author of this report, and said that
“eventually they became tired of kicking me, and they approved $230 million”.

Battelle wanted to build this laboratory on Battelle-owned land (PNNL campus), (See Figure 12). But DOE
insisted to build it on DOE land within Hanford Site, thus Battelle had to accept the DOE demand on the
EMSL location. When a bulldozer cleared a place to plant a project sign in 1994, it uncovered a human
bone, possibly a Native American’s bone. The construction was immediately stopped, as required by the
federal law on Native American’s artifacts. To precede the construction of EMSL, Battelle sold a strip of
land of PNNL campus to DOE by $1, and EMSL was constructed on the piece of land sold to DOE in the
PNNL campus, as Battelle originally wanted.

In 1997, William R. Wiley Environmental Molecular Sciences Laboratory was constructed. It has advanced
computing resources (the fifth fastest computer in the world at that time), and world-class instrumentation
(See Figure 21). It is also a user facility that researchers from all over the world can use it free of charge,
as long as their proposals are accepted by an EMSL research committee. Currently about 1,000 outside
users are using EMSL facility every year to conduct their research. This is another example that TRIDEC
provided the assistance to secure construction funding of a large facility.
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Action 19 in 1987: TRIDEC launched the Renaissance campaign to raise $2.3 million in 1987 to carry
out privatization and economic diversification efforts. TRIDEC has conducted Renaissance campaigns
three times over years, raising 6.5 million dollars.

Action 20 in 1987: TRIDEC formed an advisory council to establish a branch campus of Washington
State University Tri-Cities. In1989, Washington State University Tri-Cities was established in Richland,
(See Figure14). The senior author of this report, Dr. Yasuo Onishi taught at this university for 15 years.

WSU has one the best agricultural research and education programs in the nation, while PNNL has
extensive chemistry and chemical engineering capabilities. Thus, PNNL brought its chemical researchers,
chemical equipment, initial funding, and extensive government contacts, and WSU provided agricultural
expertise and a farm community connection to form Bioproducts, Sciences and Engineering Laboratory
(BSEL) within WSU Tri-Cities campus. Its main emphasis has been to produce jet airplane fuel from non-
eatable portions of agricultural crops. BSEL is now the leading laboratory for jet biofuel in the United
States and is also leading an effort to set up a required infrastructure, (See Figure 23).

BSEL is a good example to combine strong capabilities of different organizations to form a joint entity that
each alone has a difficulty to succeed in a new topic.

Figure 23. oproducts, Sciences an(ﬁngineering aboratory jointly set up by WSU and PNNL

Action 21 in 1989: TRIDEC provided community input and support for Tri-Party Agreement. This
bounding agreement was signed by U.S. Department of Energy, U.S. Environmental Protection Agency
and Washington State to conduct Hanford clean-up. It became the foundation of $320~$680-billion-dollar
(as 2020 estimate) site remediation work.

As stated in Section 2.2, this agreement requires U.S. Department of Energy to

Decommission eight reactors (D, F, H, DR, C, KE, KW and N Reactors)

Decommission all five reprocessing plants (B, T, U, REDOX and PUREX Plants)

Decommission FFTF

Remove and vitrify 56 million gallons (212,000 m®) of high-level and low-activity waste stored in
177 underground storage tanks

Decontaminate and/or remove contaminated soil consisting of 40% of the Hanford surface area

e Decontaminate contaminated groundwater consisting of 30% of the Hanford site groundwater
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e Dismantle and remove unused excess building
e Dispose solidified low-level waste (LLW) and solid low-level waste in ERDF.

Most technically difficult tasks facing Hanford remediation are to (i) almost completely remove radioactive
waste from these 177 tanks (See Figure 4), and (ii) build a $19~30-billion vitrification (solidification with
glass powder) plant called Waste Treatment and Immobilization Plant (WTP). Figure 24 shows waste
stored in 28 double-shell tanks and the WTP currently under construction. The senior author of this report,
Dr. Yasuo Onishi was the chief scientist of waste retrieval from double-shell tanks and slurry (a mixture of
sludge and liquid tank waste) pipeline transfer to WTP. Its main issue is to remove waste from these 177
storage tanks, and keep them safely in WTP tanks without building hydrogen generated by these waste.
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Figure 24. Waste retrieval from double shell tanks and Wast
under construction

Another major facility constructed and is being operated is a low-level radioactive waste and hazardous
waste disposal site, called Environmental Restoration Disposal Facility, ERDF. As shown in top plots of
Figure 25, it has multiple layers to prevent liquid to leak out from the disposal site, and if waste leaks out,
it flows to a pre-designated location for subsequent waste treatment. Current ERDF shown at the bottom
left plot of Figure 25 has its size of about a half of Fukushima’s waste interim storage site in Okuma and
Futaba Towns, but ERDF can be expanded as much as it is needed.
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Figure 25. Environmental Restoration Disposal Facility, ERDF for Low-Level Radioactive and
Hazardous Waste Disposal

Within Hanford Site, there is another LLW disposal site, independent of Hanford operation. This
commercial disposal site has been operated by US Ecology Washington for more than 50 years. It is one
of three full service Class A, B and C low-level radioactive waste disposal facilities in the United States. It
serves commercial and government low-level radioactive waste customers in the Northwest and Rocky
Mountain compact regions, consisting of states of Alaska, Hawaii, Idaho, Montana, Oregon, Utah,
Washington, Wyoming, Colorado, Nevada and New Mexico.

These LLW disposal operation experiences are useful to Fukushima interim waste storage site management.
Action 22 in 1987: Lamb Weston, the world largest French fry producer, moved its corporate

headquarters from Portland, Oregon to the Tri-Cities, adding 140 jobs, as TRIDEC pursued as a part of its
recruitment efforts. Its office and the French fry production factory in Tri-Cities are shown in Figure 26.

Figue 26. Lamb Weston

Action 23 in 1992: TRIDEC supported a joint project of the local three, non-profit hospitals of Kadlec
Hospital in Richland, Kennewick General Hospital in Kennewick and Our Lady of Lourdes in Pasco to
form a $4.3-million, Tri-Cities Cancer Center in 1992,

Action 24 in 1990s:  TRIDEC has been promoting agriculture and food processing as one of the main
local economic diversification. J.R. Simplot, the largest potato producer in the United States, built a $30
million vegetable processing plant in Pasco, and Douglas Fruit built a $5 million addition to its Pasco plant.

Action 25 in 1995, 1997: HAMMER

There was a series of safety mishaps and a fatal incident occurred at Hanford, and public was concerned
about the safety of Hanford environmental remediation work started with 1987 Tri-Party Agreement. This
included a tank farm worker lowering a small stone tied with a string into a HLW storage tank drainpipe to
see if the pipe was plugged. There was a strong need to train Hanford employees to work more safely.
HAMMER (Hazardous Materials Management and Emergency Worker Training Response) was
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established in 1997, as Volpentest HAMMER. It was the last major Hanford project Sam Volpentest,
TRIDEC’s Vice President worked on Hanford.

This is a good example on what it takes to get a truly bottom-up Hanford project to be funded and being
operated, as described below in detail:

Step 1. A Benton County Fire District #1 commissioner came up an idea to build a facility to train local
emergency responders in 1986.

Step 2. This fire district commissioner contacted U.S. Department of Energy’s Richland Office and
Richland Office assigned a DOE Richland employee to look into it.

Step 3. The fire district commissioner also contacted a local Washington State Congressman. The congress
man requested to prepare a while paper to describe this project in more detail.

Step 4. Supporters of this idea contacted Sam Volpentest of TRIDEC. He had a reputation that he was a
link to the money to fund all the Hanford projects. His initial reaction was it was not a large enough project
for him to work on. But after realizing that (i) his former tavern customers were affected by the safety
mishaps and that (ii)) Washington State congressmen he had worked with very closely over many years
support this project, he decided to work on this project.

Step 5. The DOE Richland employee and a Westinghouse (then a Hanford contractor)’s staff assigned to
this project vigorously promoted this project to local labor unions, Washington State Government, Indian
tribes, and many others. Four local Native American tribes of Umatilla Indian Nation, Yakima Indian
Nation, Wanapum Tribe and Nez Perce Tribe agreed to join this effort, so their emergency responders can
be trained.

Step 6. The supporters were looking for a strong advocate of this project at DOE Headquarters. DOE
headquarters were not interested in construction of HAMMER. But working for six months, the DOE
Richland Office employee then assigned to DOE Headquarters finally convinced DOE Office of
Technology Development to provide a small funding to prepare an initial feasibility study with an
environmental focus to justify this funding. After visiting similar training facilities in the United States,
the feasibility study released in 1990 concluded that HAMMER is feasible, and that it identified many
options, ranging from the original limited scope to larger comprehensive projects.

Step 7. In 1991, TRIDEC passed a resolution of support HAMMER. TRIDEC’s Volpentest thought this
project needs to (i) expand its scope to attract the government funding, (ii) find other government sponsors,
beside DOE, and (iii) strengthen a local partnership to attract more national congressional support,
especially to get the support of international labor unions.

Step 8. Volpentest, Hanford labor unions leaders and others went to Washington D.C. many times. and
secured supports of several, nationwide labor unions. With these nation-wide labor unions’ requests,
HAMMER expanded its scope and its estimated cost became $30 million.

Step 9. At the 50™ anniversary of the Manhattan Project in 1993, the DOE Secretary and Assistant Secretary
came to Hanford. They had a meeting with Hanford labor union leaders to discuss the HAMMER project,
when they were looking for a project to provide a worker safety training. They agreed for DOE to build
and operate HAMMER, and the training itself would be performed by the unions.

Step 10. Key players of proposed HAMMER project, the DOE’s Richland office staff, the Westinghouse
staff, Volpentest at TRIDEC, and Hanford Labor Unions’ heads presented a $29.9-million, HAMMER
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project to a DOE Assistant Secretary in his DOE Headquarters’ office. The Assistant Secretary said OK at
the spot. So they got the DOE approval of HAMMER project. But to get the required funding is a different

story.

Step 11. To get the required funding for HAMMER, Volpentest at TRIDEC seeked out to get a help of a
House of Representative congressman, as he has done for many years. However, HAMMER project did
not pass a House committee. So Volpentest met and asked to a newly elected Senator from Washington
State to get the senator approval of HAMMER. He also worked with a powerful senator from Louisiana.
With his these political connections, the government approved the funding of $7 million in 1994 budget.

Step 12. In 1997, HAMMER was dedicated to Volpentest on his 93" birthday, as Volpentest HAMMER.
It took 11 years since the original idea was developed by the local fire district commissioner in 1986.

Step 13. It was difficult to get the operating funding of HAMMER for every year, because of change in
Washington D.C.’s political climate (becoming more conservative) and coolness of DOE Headquarters on
HAMMER. So HAMMER broadens the use of HAMMER beyond DOE. As a part of this effort, PNNL
contacted the U.S. State Department to train former communist countries to detect nuclear materials to cross
their country borders, as a part of nuclear non-proliferation efforts. Also after 911 terrorist attacks,
Department of Homeland Security was contacted for use of HAMMER for emergency responders’ training.
These efforts expanded its uses.

Thus, the truly bottom-up HAMMER project took 11 years from its conception, and took 13 major steps to
be funded and being operated, as described above.

Today, HAMMER is a public-private partnership with ten international labor unions, five federal
departments and agencies, three state agencies, four Native Indian tribes, three local and regional labor
unions, two university and college, and United Kingdom’s representatives. It trains about 3,000 trainees
per month across the United States and the abroad. It trains them as real as it gets on its 88-acre campus,
including classrooms, and specialized buildings and facilities for potential accidents and disasters, as shown
in Figure 27. Its bottom left figure is a Soviet Union’s Scud missile with the senior author of this report,
Dr. Yasuo Onishi standing right next to the missile.
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Figure 27. HAMMER Facility

HAMMER showcases Hanford’s world-class programs in safety training for disaster recovery, emergency
response, transportation, fire protection, law enforcement and military readiness, and productivity and
technology deployment for

e Fire and rescue

»  Critical infrastructure protection and energy restoration
* Law enforcement

*  Environmental and waste management

*  Border security

*  Emergency management

* Radiological training

*  Hazardous Material response.

Action 26 in 1994, 2002: PNNL received information on an upcoming project, Laser Interferometer
Gravitational-Wave Observatory (LIGO) of National Science Foundation (NSF). It costs $365 million for
each of two LIGO sites, and is the most expensive project ever funded by NSF. It is to measure gravitational
waves predicted by Einstein’s Theory of General Relativity in 1916, but it was never observed, casting
some doubts about the Einstein’s theory.

PNNL thought Hanford is the most ideal location to place LIGO, but there were 12 states competing to get
LIGO in their states. These states included Louisiana (a state of the chairman of a senator committee to
decide where to locate LIGO) and always powerful Texas. So PNNL contacted TRIDEC to get help to
locate LIGO in Hanford. Sam Volpentest at TRIDEC took over the LIGO recruiting effort by meeting with
many organizations, explaining why Hanford should have LIGO. His effort included Texas not to get LIGO.
In 1994, NSF selected two sites: Livingston, Louisiana and Hanford.

LIGO requires two, 4-km long, vacuum tubes with exactly the same length to measure light’s traveling time
within the tubes. It is to detect any tube length changes (space deformation) due to a gravitational wave
passing through the tubes. Because Hanford workers are highly skilled workers, they not only built LIGO
in Hanford (See Figure 28), but also assisted Louisiana workers to build their LIGO in Livingston.
Gravitational wave observation at LIGO started in 2002.

The senior author of this report, Dr. Yasuo Onishi visited LIGO shortly after it was set up in 2002. A senior
researcher there told this senior author of this report that a probability of detecting gravitational wave was
one in 10 years. But LIGO researchers were there every day to examine observed data to advance science.
After years of seeking to measure gravitational wave, LIGO upgraded wave detective
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instruments/equipment to expand its observable area in the universe, and placed them on coils/springs to
dampen unwanted disturbances from the ground. This upgrade made a chance to observe a gravitational
wave in once per year.

This senior LIGO researcher told this senior author that LIGO, as a basic research project, does not produce
any products. But he said that without basic research to produce seeds for new ideas and new industries,
no new industry can be formed.

In 2015, another researcher at LIGO in Hanford told this senior author of this report that he and another
researcher worked until 3 a.m. in the morning to implement the last step to eliminate disturbances caused
by all other sources, such as moving cars around LIGO and earthquakes occurring around the world. After
they completed this work, they went home. Few hours later, LIGO detected the first gravitational wave.
He said they were very lucky. But they did what they needed to do even in odd hours to be successful.

In this way, LIGO detected a gravitational wave in 2015, the first time ever, proving that Einstein’s theory
was correct. The right plot of Figure 28 shows actual measured data of this gravitational wave generated
by collision of two black holes. Three key researchers at LIGO subsequently received a Novel Prize in
2017.

An Exploration Center with 50 hands-on exhibits and displays is being added to the LIGO Hanford

Observatory with Washington State funding of $7.7 million. The center, is planned to be opened
in early 2022.

Figure 28. Laser Interferometé} Gravittional—Wave Observatory (LIGO), thot showing two 4-km
long vacuum tubes for gravitational wave measurements, and
the right plot showing data of the first gravitational wave detected by LIGO

Action 27 in 1999: TRIDEC formed the Tri-Cities Asset Reinvestment Company to serve as a selling
agent for DOE and its Hanford contractors for excess site equipment. Net proceeds are used as an incentive
fund to attract new businesses to the Tri-Cities or help local businesses to expand.

Action 28 in 2000: President Clinton assigned mostly the Hanford security buffer area (about 200,000
acre) along the Colombia River to be “The Hanford Reach National Monument”, as TRIDEC pushed this
idea for some years. The area has been untouched by development or agriculture since 1943, (See Figure
29).
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Figure 29. Te Hanford Reach National Monument

Action 29 in 2002: TRIDEC organized the first Columbia River Wine Expo. It attracted 28 foreign
visitors participated in this expo. It resulted in $900,000 in export sales.

Action 30 in 2003, 2007: TRIDEC produced the Smartmap Expo with in SMART technologies and
manufacturing techniques to have attracted over 100 vendors and exhibitors involved in SMART
technologies and manufacturing from throughout the Pacific Northwest region.

Action 31 in 2004: Washington State citizens except people in Benton and Franklin Counties
approved Washington State Initiative 297 to prohibit nuclear waste coming into Washington State until
existing waste at Hanford is cleaned up. TRIDEC and DOE successfully sued to stop this initiative to
become a Washington State law.

Action 32 in 2005: TRIDEC and the Washington Asparagus Commission successfully recruited
Gourmet Trading Company from California to set up a fresh asparagus packing operation in Pasco.

Action 33 in 2008: DOE split a part of the Hanford cleanup contract into three smaller parts. TRIDEC
pushed successfully to include a requirement that 40% of each new contract be awarded to small businesses.
This requirement resulted in more than $300 million in subcontracts to Tri-City companies. This
requirement has a similar effect to that imposed in Hanford contracts in 1964 to benefit Hanford local
communities (See Actions 4 and 5 ).

Action 34in 2000s:  TRIDEC and officials of Richland City and Washington State successfully
convinced for AREVA to consolidate its nuclear fuel bundle assembly operations in Richland, rather than
Virginia. AVERA (now Framatome) currently produces nuclear fuels responsible for approximately 5%
of the utility-generated power in the United States at its Richland plant.

Action 35 in 2009: TRIDEC started a new regional initiative, Mid-Columbia Energy Initiative to
make the Tri-City area as an energy hub of the Pacific Northwest. This initiative is for economic
development that capitalizes local infrastructure, resources, and expertise in the energy sector. The Mid-
Columbia Energy Initiative with Energy Technology Park focuses on

e Fostering development and deployment of new energy technologies

e Utilization of the skilled labor and infrastructure already in place

e [Leveraging the unique R&D resources of PNNL, Washington State University/Colombia Basin
College, NUTEC and other local organizations

e Build upon existing resources of sustainable energy, training, and education.
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Action 36 in 2012: TRIDEC was named the “Community voice” to work with DOE on economic
development issues. The community transition program budget brought about $23 million in grant. These
funding was used for various economic diversification, including a wastewater treatment for food
processing in Pasco, a science and technology park study, a revolving loan fund for start-up businesses, and
a river shore enhancement study.

Action 37 in 2014: TRIDEC developed a future land use plan for Hanford 300 Area closest to
Richland. TRIDEC with Richland, Benton County and Port of Benton requested to DOE 1,341 acres of
uncontaminated Hanford land near Richland city limit for future development. TRIDEC and Energy
Northwest also jointly requested 300 acres of Hanford land for a clean energy park to DOE. The United
States Congress passed legislation in 2014, requiring this land to be transferred, and the transfer was
completed in 2015.

Action 38 in 2015: Manhattan Project National Historical Park was established in 2015. It is a United
States National Historical Park commemorating the Manhattan Project, and is run jointly by the National
Park Service and Department of Energy. The Department of Energy continues to manage and own the sites,
while the National Park Service provides interpretive services, visitor centers and park rangers. The park
consists of three units: one in Hanford, Washington, one in Los Alamos, New Mexico, and one in Oak
Ridge, Tennessee. In Hanford, the national historic park covers B Reactor and three old town sites that the
government purchased with $1 per acre in 1943.

TRIDEC has been involved in opening B Reactor to increase public tours and supported successful
application to name B Reactor as a National Historic Monument (See Figures 2 and 30). As a part of this
effort, TRIDEEC testified before Congress in 2012 in support of the Manhattan Project National Historic
Park designation.

TONSCIINN, T N
Figure 30. B Reactor as a part of Manhattan Project National Historical Park

Action 39 in 2020: DOE announced that they will fund $80 million each to TerraPower and X-energy
under the Advanced Reactor Demonstration Program. TerraPower, whose chairman is Bill Gate, former
Microsoft CEO, is working on a traveling wave reactor with liquid sodium cooling® ’. This reactor burns

Shttps://www.tricityherald.com/news/local/hanford/article246468145.html?ac_cid=DM305113&ac_bid=-
1710636905
7 https://www.energy.gov/ne/articles/x-energy-developing-pebble-bed-reactor-they-say-cant-melt-down
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mostly depleted uranium-238 (most common uranium in nature), instead of fissile uranium-235 (existing
only 0.7% naturally) usually used for a nuclear reactor. This so called a traveling wave reactor can run
continuously over 40 years without replacing the nuclear fuels.

X-energy is developing a small modular reactor, and is a pebble bed, high-temperature gas-cooled reactor
that cannot melt down. This reactor is designed to operate at high temperatures to produce electricity more
efficiently. The high-temperature helium gas can also be used in energy-intensive processes that currently
rely on fossil fuels, such as hydrogen production and petroleum refining.

Both these companies will work with Energy Northwest in Richland, Washington to get its licensing and
operating experiences. TRIDEC’s vice president for federal programs, David Reeploeg states that DOE’s
selection of Energy Northwest to provide its licensing and operating experiences for new types of advanced
reactors is a testament to the long legacy of the Tri-Cities area’s advancements in nuclear technology.

Action 40 in 2020: The production car, Tautara made by SSC North America in Richland broke the
world speed record on October 10, 2020. It is a $1.9 million car, and ran a 7-mile road outside of Las
Vegas, Nevada at the average speed of 316 mph (509 km/h) over several runs®, with the fastest run at 331
mph (533 km/h). Tautara, shown in Figure 31, is now listed as the world fastest production car by the
Gunnies World Record.

Figure 31. The world fastest production car, Tautara made by SSC North America in
Richland, Washington, U.S.A.

SSC North America is a small car company with 24 employees, and is the testament of strong
entrepreneurship and a can-do spirit of Hanford local people.

¥ https://www.tri-cityherald.com/news/local/article246512900.html?ac_cid=DM305113&ac_bid=-
1710636905
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4.0 Summary and Recommendations

4.1 Summary

Hanford was established in 1943 under Manhattan Project to produce plutonium for nuclear bombs. It is a
birth place of the nuclear industry. Nuclear industry is an example of basic scientific knowledge to have
produced a major industry. Major facilities of Hanford Sites for plutonium production work are nine full-
size nuclear reactors and five reprocessing plants of spent nuclear fuels. This plutonium production
generated fifty seven million gallons (216,000 m®) of sludge and liquid radioactive wastes stored in 177
underground tanks in the Hanford Site. Current Hanford activities are focused on Hanford Site remediation
to decommission these nuclear facilities, remove and solidify radioactive waste, and clean-up contaminated
soil and groundwater with the estimated total cost of $320~680 billion.

TRIDEC (Tri-City Development Council, originally called Tri-City Nuclear Industrial Council) was
formed in 1963. It promotes economic diversification, facilitates job creation and retention, pursues new
federal missions to support stability in federally funded operations, and advocates and leads the Tri-Cities
community on issues of economic importance. TRIDEC represents the locals, as a sole, integrated, trusted,
long-term, and front organization.

TRIDEC pursues these economic development activities as a bottom-up approach of the local communities
to form a common future vision and work together to materialize the common vision. This process is
repeated over many decades at Tri-Cities to achieve what we envisioned of our future to be. Remarkably,
what we envisioned decades ago is very close to what our Tri-Cities are now. Thus, what we are now is
not due to a natural progress, but we intentionally go after what we want to achieve.

This bottom-up thinking and approach taken in Tri-Cities under TRIDEC’s leadership can be adapted in
Fukushima Hamadori to achieve what local people there truly want their community to be. The
following section lists 10 specific recommendations.

4.2. Recommendations
The following are 10 recommendations for Fukushima Hamadori organizations and people:

Recommendation 1:  Set up a non-profit, independent organization (Say call it “Hamadori TRIDEC” in
this report) in Fukushima Hamadori, like TRIDEC as an integrated, trusted, long-term, and front
organization for development, expansion and diversification of Hamadori economy. This organization
would coordinate business development activities with three prongs of (i) expansion of existing businesses,
(i1) new local business start-up, and (iii) recruit of outside industry, (See Figure 7).

Recommendation 2:  Obtain Hamadori TRIDEC members and necessary operating funding:
a: Bring many organizations to be Hamadori TRIDEC members from Hamadori municipality
governments, Tokyo Electric Power Company Holding (TEPCO) and their major contractors,

major construction companies, economic and regional development organizations, regional
businesses, and other Hamadori stake-holder groups
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b: Establish funding mechanisms such as membership dues, government economic development
support funding, fees to perform specific projects, and donations to support Hamadori TRIDEC’s
economic promotional activities.

Recommendation 3: Hamadori TRIDEC to lead to build a bottom-up, shared vision of Hamadori
municipalities, and set up specific tasks to make this vision as reality, as shown in Figures 8 and 9. This
may be achieved by collaborating with Hanford organizations to

a: Understand and learn Hanford and TRIDEC activities

b: Modify Tri-Cities’ bottom-up approaches to develop a Hamadori’s common future vision and ways
to make it reality, and to market this concept for Hamadori area

e  Work to develop local workforce/training programs necessary to fulfill vision

c: Regional approach: “We’re all in this together.”

d: Build consensus among Hamadori member organizations for development priorities, including the
advocating below seven recommendations

e: Advocate local consensus priorities to National and Fukushima Prefectural Governments and
private companies, including TEPCO and its contractors, and major construction companies

Recommendation 4:  Request the Japanese and Fukushima Prefecture Governments, TEPCO and major
construction companies to impose requirements for TEPCO, construction companies, and their main
contractors to

a. Invest companies’ own money for Hamadori economic development, beside contracted work on
Fukushima nuclear plant decommissioning and waste storage

b. Hamadori TRIDEC to produce a set of priorities on community investments for TEPCO and its
contractors, and major construction companies of Fukushima nuclear plant decommissioning and
waste interim storage site management

c. Set aside a specific percent or contract amount of money to subcontract to local small companies,
as stated in Action 5 and 33 of Section 3.2

Recommendation 5:  Request the Japanese and Fukushima Prefecture Governments, and TEPCO for
TEPCO, TEPCO’s major contractors, and major construction companies to set up a system, in such that
their workers consider themselves as a Hamadori local residence. This may include their workers to
establish a permanent residence in Hamadori, including TEPCO to locate permanent staff in Hamadori. As
stated under Actions 5 of Section 3.2, Hanford contractors set up their partnership companies and
subsidiaries at Hanford, when they obtain Hanford contracts. Virtually all Hanford employees are
permanent, long-term residents of the Tri-Cities, and are motivated to improve the quality of life in Tri-
Cities.

Recommendation 6: Collaborate with and learning from Tri-Cities’ organizations (TRIDEC, PNNL,
Washington State University, Columbia Basin College, Hanford contractors, and Hanford Communities)
for Hamadori companies to become local subcontractors of TEPCO and the Japanese Government for
Fukushima nuclear plant decommissioning including waste treatment, and waste storage work.

Recommendation 7:  Invest in development of the future generation of decommissioning and
remediation workers and innovative technologies:

a. Collaborate with TRIDEC, PNNL, Washington State University, and Columbia Basin College to
produce long-term human resources for decommissioning and waste storage activities
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b. Obtain financial, human resources, and teaching instrumentation/equipment assistance from
TEPCO, major construction companies, and their main contractors to set up educational and
training centers in Hamadori universities and colleges, such Hagashi Nippon International
University

c. Provide cooperative education programs (similar to Columbia Basin College’s Nuclear
Technology Program) among universities, Fukushima contractors (Toshiba, Hitachi), and Japan
Atomic Energy Agency

d. Encourage educational and cultural exchanges among Hamadori high school students and
Hanford Communities’ high school students. (This was conducted between Hanford high school
students and Chernobyl-Slavutych students in the late 1990s, as well as with Belarus and U.K.’s
Sellafield

e. Encourage Hamadori students and young workers at Hamadori companies to enroll at Columbia
Basin College and Washington State University.

Recommendation 8: Hamadori TRIDEC and local universities (e.g., Higashi Nippon International
University) should enhance Hamadori people to gain knowledge on international nuclear remediation and
decommissioning activities (e.g., Hanford, Chernobyl, Three-Mile-Island, Mayak, Chelyabinsk, etc.).

(For example, the senior author of this report, Dr. Yasuo Onishi organized the Third International
Symposium on Recovery from Fukushima * Chernobyl * Three-Mile-Island nuclear accidents at Higashi
Nippon International University in Iwaki City, Fukushima, Japan in 2018. He also organized the first and
the second international symposia at Chernobyl and in Washington D.C. in 2017.)

With this knowledge, Hamadori people should be able to independently evaluate the direction and progress
of Fukushima decommissioning and environmental remediation efforts, and provide knowledgeable advice
regarding the priorities and guiding values. Similar to Hanford Advisory Board, consider to set up an
Hamadori Advisory Board to provide knowledgeable advice on key environmental clean-up,
decommissioning decisions and strategies, and waste interim storage site management to decision making
organizations.

For example with Chernobyl organizations, Japanese Fukushima people and contractors can learn to

e Select agricultural crops that take up the least amount of '*’Cs for given soil characteristics

e Increase worker safety for a dismantling operation of Fukushima nuclear reactor and its radioactive
structures

e Optimize incineration and ash solidification for flammable radioactive waste.

Recommendation 9:  Encourage local, glass-root organizations to form and grow for local community
revitalization.

Recommendation 10: Collaborate with Washington State University to

a. Implement precision farming in Fukushima to transform Fukushima farming as a large-scale, few
required farmers to alleviate Japanese population issues of older farmers without much younger
population of farmers

b. Develop a bioproducts industry, especially bio jet fuel production.
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