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The Hanford Site, located in the southeast portion of the state of Washington, 
is a 1450-hectare (560 square miles) reservation that was selected by the U.S. 
Government in 1942 for production of the world's first nuclear weapons 
materials. For more than 40 years, defense production operations at Hanford 
generated hazardous and radioactive materials and wastes that for the most 
part remain there today. Environmental restoration of the Hanford Site is the 
primary mission of the Westinghouse Hanford Company (WHC) and it is also the 
thrust of the "Tri-Party" agreement among the U.S. Environmental Protection 
Agency, the Washington State Department of Ecology and the U.S. Department of 
Energy. 

Restoration will require treatment of about 1400 individual locations that are 
contaminated by chemically hazardous wastes, radioactive wastes, non-hazardous 
wastes and mixed hazardous and radioactive wastes. These locations include 
burial sites, storage facilities, obsolete buildings, settling ponds, waste 
cribs and large and small areas of near-surface and deep soil contamination. 
Burial trenches contain an estimated 109,000 cubic meters of low-level solid 
wastes contaminated with hazardous chemicals and radioactive materials. 
Approximately 450 sites were contaminated by discharge of liquids to the 
ground and there are about 250 additional areas where waste materials were 
spilled. At one time, ditches carried water from processing plants to 
settling/cooling ponds and 131 cribs were used over the years to dispose of 
slightly radioactive liquid wastes. 

The Site restoration effort also includes management of enormous quantities of 
highly radioactive waste materials. It is estimated that 440,000 cubic meters 
(117 million gallons) of high-level liquid/solid waste are contained in 177 
underground storage tanks. Current plans call for separation of the high- and 
low-level constituents from the liquid wastes held in the tanks, and 
stabilizing them in a fused borosilicate glass for permanent disposal. It has 
been estimated that the Site cleanup mission will require more than fifty 
billion dollars and at least forty years to complete. It is clear that for 
such a huge task in this modern era of regulatory rigor and public involvement 
in environmental issues, those estimates are optimistic without significant 
advances in the technologies that are available for dealing with the cleanup 
mission at the Hanford Site. Therefore, high priority levels are being 
assigned to efforts to define needs and obtain innovative solutions that can 
meet the daunting challenges ahead. 



The longstanding Hanford culture, established by a defense production mission 
that required a high level of secrecy, called for developing any needed 
technologies "behind the fences" or obtaining them outside using 
specifications that were written so as to reveal nothing of the applications. 

As the Hanford mission has shifted to site restoration, so too has the role of 
the private sector changed. The time for secrecy has passed, we now need to 
get private business involved in dealing with our environmental challenges and 
clearly, this is a new way of doing business at Hanford. 

Technology transfer is a mission of the laboratory at Hanford in much the same 
sense that it is at many Federal laboratories. We are required by the 
Department of Energy to comply with the National Competitiveness Technology 
Transfer Act of 1989, as do most laboratories that are supported by taxpayer's 
dollars, and our prime contract specifies the conditions of that statute upon 
which we should focus. The nature of activities in this area that tends to 
set Hanford apart relates to the fact that we are literally here for the 
specific, and nearly unique, purpose of "working ourselves out of a job." 

Technology transfer efforts at Hanford therefore, are coordinated with a 
parallel effort of economic transition that is intended to replace the Hanford 
workforce that is now dependent on public funds. This task calls for the 
conversion of an estimated 12,000 to 15,000 jobs from public service to 
private industry in the coming 30 to 40 years as the Hanford cleanup proceeds 
and succeeds. The very survival of the communities surrounding Hanford 
depends directly upon the success of this economic transition. 

Community Economic Survival — The Tri-Cities (Richland, Kennewick, Pasco, WA) 
faces an economic development crisis of potentially severe magnitude. 

A back-of-the-envelope calculation indicates that federal technology transfer 
may have generated about three direct, sustainable jobs per month in the Tri-
Cities over the past 50 years that would survive the Hanford shutdown after 
clean-up. That's 1,800 plus or minus a few hundred. 

Technology transfer is defined here as those actions that move technology 
developed with public funds into private commerce. We are only dealing here 
with technology that is transferred to someone else for purposes of 
commercializing it. The terms "technology transfer" and "technology 
commercialization" are used interchangeably in this article as are the terms 
"technology steward" and "technology originator". 

As Hanford cleanup winds down, we lose about half of the economic vitality 
residing in Benton County including the loss of indirect or domino-effect 
jobs. We lose even a larger amount of the "quality of life" resources. Tri-
Citians must not be lulled into complacency by the current crowded streets and 
freeways at rush hour, the current housing and class room shortages, or the 
burden being imposed on community services. Without some major changes, the 
Tri-Cities is headed for a loss of 30% to 40% of its local economy but this 
time, permanently, with no potential for the roller coaster ride back up. 
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At the Tri-Cities' historical rate it will take 333 years for technology 
transfer to replace the 12,000 or so jobs that we expect to steadily lose over 
the next several decades as cleanup winds down and is eventually completed. 
Even allowing for some differences of opinion relative to this historical rate 
and even implementing other job-creating strategies successfully, we're still 
talking many decades to replace the current Hanford cleanup jobs. Currently 
there are only four major strategies to replace the lost Hanford cleanup jobs. 
Technology transfer is one of the four and has as good a chance to succeed as 
the other three which are: 1) new federal missions, 2) converting or 
leveraging Hanford assets and opportunities, and 3) privatization. If 
technology transfer generates its share or 25% of the jobs, it will still take 
something like 83 years to replace the lost cleanup jobs. 

We need at least 10 to 20 direct, sustainable local jobs per month from 
technology transfer over the next 20 years or 2,400 to 4,800 jobs by the year 
2015. 

A 300% to 700% increase in jobs, reliably repeated year after year, requires 
that we pull out all the stops now to increase the pace of technology transfer 
in the Tri-Cities. While it's essential to continue and reinforce what is 
working, it's clear that revolutionary, not evolutionary, creativity and 
action are required. Resources are limited. Learning and applying others' 
successes are essential. If we could just better emulate with federal 
technology how the private sector commercializes its own technology we would 
be building on decades of widespread, highly diversified commercialization 
success in the private sector. 

There's no magic or secret formula involved in accelerating and expanding 
federal technology transfer success. It starts and ends with the free 
enterprise system's propensity to survive and its constant-pursuit of growth 
and profitability. To succeed, the private sector must be involved more 
directly and earlier in Hanford's technologies. Hanford's technology must 
look and act more like that in the free enterprise system. Technology "pull", 
developing and transferring federal technology that more directly responds to 
the private sector's needs, is only a buzz word until someone figures out how 
to do it. Then technology pull will become the key that unlocks the huge 
repository of federal technology. 

The Tri-Cities federally-based economy over the past 50 years has been like a 
roller coaster with some wild swings up and down. Fortunately for the Tri-
Cities, and unlike a roller coaster, the economy has never returned to where 
it started 50 years ago. However without lots of hard work, luck, teamwork 
and some major adjustments to better snare the private sector in the federal 
technology transfer web, the community's economy will be trending steadily 
downward over the next several decades. Federal technology transfer can play 
a major role by better learning how to find and involve those who can quickly 
and efficiently incorporate the technology into profitable products or 
services that can be sold in the market place. In addition to technology 
transfer, new federal projects are essential. Converting and leveraging 
excess Hanford assets into permanent private industries and jobs can provide 
additional economic sustainability options. Private and/or private-public 
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partnerhsips resulting from responsible privatization of on-going cleanup and 
other Hanford work can be a new source of sustainable jobs. 

Can technology transfer add substantially to the Tri-Cities' economic 
development and diversification efforts, partially mitigating the eventual 
down-sizing sure to come as cleanup proceeds toward completion or slow down? 
The answer is, "We have no choice but to make it work"! To do it, four things 
are essential: 1) hard work, 2) luck, 3) teamwork, and 4) continued major 
surgery on the traditional technology transfer approach. The surgery has 
already started here and elsewhere but there's a long way to go. 

Effective private sector commercialization of the massive repository of 
federal technology should create several million new private sector jobs. The 
federal government invests tens of billions of dollars annually in research 
and development. The number has exceeded $65 billion annually in recent 
years. If the private sector was only 25% as efficient at transferring or 
commercializing federal technology as the manufacturing industry was at 
transferring its own private technology, 40,000 new private sector jobs would 
be created for every billion dollars of federal R&D, adding over 2% more 
people to the workforce. 

Commercialization efficiency in America's manufacturing industry is high 
enough to sustain the industry while spending less than a nickel for R&D out 
of every sales dollar. Their motivation is high, driven by competitive 
pressures to retain and grow market share and respond to changing dynamics of 
the manufacturing business. In 1989, the U.S. manufacturing industry spent 
some $70+ billion on corporate R&D. About $7 in manufacturing payroll 
(salaries and wages) is sustained or generated for every $1 spent on corporate 
R&D. 

The enormous task of providing the technological base required to replace the 
Hanford jobs will not be accomplished by the technology transfer program 
currently in place; insufficient resources are available to do that. New 
relationships with economic development organizations must be established to 
complement those efforts and to bridge the gap between the' federal labs and 
the local economy. An example of just such a relationship is described in the 
following discussion. 

An example of a partnership attempting to help prove that more jobs can be 
generated quicker in the Tri-Cities is a group known as the Tri-Cities 
Commercialization Partnership (TCCP). 

The TCCP is a locally headquartered, regional and state-wide, informal 
consortium or "virtual partnership" of persons and organizations to help 
regional economic development entities: 

1) accelerate and expand the commercialization of DOE's Hanford technology; 
and 

2) ensure that such commercialization creates significant numbers of 
local/regional jobs. 
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The TCCP, a "partnership" comprising, and working collaboratively with the 
DOE, Hanford contractors, community, and state, helps the Tri-Cities focus on 
developing and using technology transfer. Technology transfer has the 
potential to mitigate a significant portion of the eventual severe loss of 
Hanford jobs as cleanup progresses towards completion. 

TCCP's vision is for the Tri-Cities region, in partnership with the State, 
regional states (Washington, Oregon and Idaho) research universities, DOE and 
the Hanford Contractors to be the demonstrated world leader in commercializing 
federal technology for the benefit of local/regional economic development, 
Hanford Site cleanup and U.S. competitiveness. 

The Partnership comprises over 45 business, labor, public, academic and 
government leaders from over 30 separate companies, orgnizations and 
institutions. At least 15 stakeholder groups are represented who have an 
interest in local/regional economic development and effective technology 
transfer of federal technology. 

The Partnership is closely affiliated with the Tri-City Industrial Development 
Council (TRIDEC) - a 600+ member public-private, non-profit, "umbrella" 
economic development partnership focused on increasing economic vitality and 
diversification in two south-central Washington state counties and surrounding 
areas. TCCP jointly teamed with TRIDEC to successfully compete for one of 
four NASA — National Technology Transfer Center (NTTC) — grant awards in 
mid-1993. The NASA grant, called the Fund for Strategic Partnering, is 
administered by Wheeling Jesuit College in Wheeling, West Virginia. Its 
purpose is to encourage development of successful federal laboratory 
commercialization models that can be tranferred to communities thoughout the 
United States. To this end, it has provided partial funding ($150,000) to 
help the Tri-Cities facilitate the commercialization of up'to six pre-selected 
Hanford technologies. In-kind support by TCCP's partners amounted to over 12 
times the cash grant committed by the NTTC project. 

Westinghouse Hanford Company (WHC) is stewarding the first three technologies 
and Battelle's Pacific Northwest Laboratories (PNL) is stewarding the 
remaining three. In addition, both contractors are providing substantial in-
kind contributions. TRIDEC, the City of Richland, the Port of Benton and many 
of the Partnership participants are also providing in-kind support. 

Some Important Facts About the Tri-Cities Commercialization Partnership 

• The TCCP is a team composed of technology originators, users, transfer 
agents or "case workers" with oversight by an advisory committee. The 
case workers are "champions" for the six selected technologies, not 
owning or stewarding any technology, but facilitating commercialization 
by the technology originators (Westinghouse Hanford Company and 
Battelle's Pacific Northwest Laboratory) and the technology users (two 
licensee thus far). 

• Except for three part-time NTTC project managers, the TCCP is an all 
volunteer, informal organization with its participants donating time and 
out-of-pocket expenses to help further technology transfer in the region. 
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• TCCP is organized into six commercialization teams to focus on the needs 
of each technology. Each team is led by a volunteer community leader and 
has a technology originator, technology user, five or six volunteer case 
workers and several technology transfer specialists. 

• The TCCP works with and through existing economic development entities in 
the region and in the state. Its participants have agreed to place a 
"sunset" provision on its existence. The TCCP plans to dissolve in about 
two years with a commitment to transfer its "lessons learned" to any 
interested economic development entity. 

• The TCCP is committed to help facilitate the formation of either 100 new 
permanent jobs or $10 million in new capital investment as part of the 
successful commercialization of one or more of the six Hanford 
technologies it selected for the NTTC demonstration project. 

• The TCCP, with WHC and PNL help, selected the six technologies because 
they represent opportunities for commercialization and a continuum of 
technology maturation. These technologies also serv& as technology 
transfer "mine sweepers" helping TCCP to find, identify and thereby 
facilitate removal of obstacles to commercialization. 

The Six Technologies 

1. Landfill Leachate Collection and Monitoring System — a Hanford 
technology to collect and monitor leachates in landfills. This 
technology represents a novel method for collecting and preserving 
landfill leachate samples. It can be fabricated from off-the-shelf 
manufactured parts. 

2. Waste Drum Sampling and Retrieval System — part of a family of related 
sampling technologies that utilize novel means of remotely collecting and 
storing samples from potentially hazardous wastes. It improves safety 
and efficiency in sampling and analyzing unknown waste drum material. 

3. Maintenance/Construction Shop Aids — a series of shop methods has been 
developed to facilitate a variety of tasks that are commonly completed by 
trail and error. This family of software tools can provide significant 
improvement in design and fabrication of components used for a) shaping 
piping-system support legs, b) locating branches in pipe and duct 
headers, c) determining lengths of sheave-driven belts, d) fabricating 
tube turns and elbows, and e) fabricating eccentric-cone adapters for 
piping and duct systems. 

4. Waste Acid Detoxification and Reclamation — a new process for separating 
waste acid into reusable acid, clean water, and concentrate containing 
reclaimable metals.1 

Battelle's Pacific Northwest Laboratory licensee is Viatech Recovery 
Systems, Inc., a wholly owned subsidiary of Viatec, Ind., Hastings, Michigan 
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Ceramic Melter Waste Vitrification - a vitrification process for 
transforming waste into glass while destroying hazardous organics. The 
process chemically binds heavy metals and radioactive elements into a 
durable, leach-resistant solid form. Waste is immobilized in a stable 
leach-resistant glass form while many chemical pollutants are destroyed. 
Vitrification can be implemented in situ at hazardous waste sites of a 
facility can be centrally located at a fixed location to service a large 
area. 

Advanced Waste Water Treatment -- a process that destroys organic 
components in industrial waste water streams such as food processors and 
converts the organics to methane and carbon dioxide. It utilizes a 
catalyst to convert contaminants into benign components and clean 
water.2 

Introduction of these technologies is the beginning of a specific 
commercialization effort. Success of this effort, like that of the TCCP, is 
yet to be determined; we are only half way through the experiment. The 
special circumstances at Hanford require innovative methods. As expressed 
above, traditional technology transfer methods won't suffice. Finally, even a 
very successful outcome of the present TCCP experiment won't ensure the future 
and many other new and different economic development initiatives are being 
evaluated. 

Battelle's Pacific Northwest Laboratory licensee is Onsite * Ofsite, 
Inc., Glendale, California 
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