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Basi_ for Rede01ovmenlJ;

The Hanford Site and the Tri-Cities community have before them an
unprecedented opportunity to create an economic renaissance based on the
unparalleled environmental cleanup mission. The nation and the world await
the emergence of the post-Cold War economy and conversion of the national
defense complex into new national economic thrusts.

The legacy of the Hartford Site national defense mission must not end up
simply with the Site being cleaned up and land being restored to near-original
conditions. There also needs to be a future economic legacy of a dynamic Tri-
Cities community resulting from the cumulative current activities that will have
a positive impact for years to come.

In anticipation of the eventual completion of the Hanford Site cleanup mission,
the U.S. Department of Energy (DOE) has established the Office of Economic
Transition to identify and implement policies and actions that will support the
cleanup mission of the Site and the long-term economic development of the
Tri-Cities area. In the future, it is envisioned that one phase of a vibrant
regional economy with a diversified economic job base will be the capability to
compete in national and international environmental services markets.

Because Site employment represents 25% of all Tri-Cities jobs and more than
45% of total local income, conducting an economic transition program is very
important at a federal installation that is faced with transition from a defense
production mission to a massive cleanup mission, which will be followed by
rampdown and ultimate closure. At issue are the human and physical assets
of the site, and the final disposition of those assets. Without an effective
economic transition program, the federal government will invest billions of
dollars to achieve environmental cleanup and compliance without generating
any other return on the investment. With an effective economic transition
program, the potential exists to redeploy the highly skilled, well-trained, and
educated workforce developed and used during the cleanup mission of the Site;

• and to find productive uses for land, facilities, and equipment.



The In*?'national Environmental Institute

The DOE is supported in this arena by the International Environmental Institute
(IEI), a division of Westinghouse Hanford Company. The IEI was conceived in

' 1991 to provide training and educational opportunities using the world's most
comprehensive environmental remediation effort.

As the IEl's mission evolves, projects and programs continue to gain better
definition. There are currently three major thrusts: converting assets to new
uses, acquiring and commercializing technologies important to private industry,
and conducting educational outreach activities.

An important underlying theme that runs across these activities is the economic
transition of the local region. As time and money are spent to achieve
environmental restoration of the Site, the aim is to leverage that investment
into a stable economic future for the region based on the technologies involved
and new uses for surplus facilities. The objective is not to clean up and close,
but to clean up and convert to a new economic vitality.

The IEI, through its Conversion Programs group, identifies and redeploys excess
or underused Hanford Site assets, i.e., equipment, facilities, processes, and
land. The goal is to provide economic or social value for these assets by
identifying diversification business opportunities at the Site. Examples of asset
conversion activities currently being implemented include transferring surplus
metalworking equipment to a local private company; establishing an industrial
park on Hanford Site land using infrastructure developed by the City of
Richland; loaning excess welding equipment for training programs; and
identifying and matching the services of environmental laboratories with new,
state-of-the-art government equipment. A particularly noteworthy example of
asset conversion is the development of fish-rearing programs at the Hanford
Site I O0-K East Area facilities, which is the subject of this paper.

Facility Description" K Water Treatment Pool Complex

Water treatment pools located in the 100-K Area of the Hanford Site were built
in the early 1950's to provide cooling water to the K Area plutonium production
reactors. Raw river water was flocculated in these pools to remove sediment
so that cooling water going to the reactors was free of abrasive particles.
The pools are constructed of unlined concrete and are located approximately
one-half mile from the Columbia River. Twelve pools comprise the IO0-K Area
water filtration complex. Two of the K-East pools are being used to provide

• treated water for serving the 100 Area mission.

These pools were designed to receive water pumped directly from the Columbia
" River. When operated for reactor cooling purposes, three pumps were used to

pump river water up to each pool. Currently, two pumps remain operational for
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delivery of river water to the K-East water treatment pools: a 600-hp
submersible pump with a design output of 10,000 gal/min, and a 1,500-hp
pump with a design output of 32,000 gal/min.

' The water treatment pools are at the highest elevation of the K Area facilities,
being at 77 ft above the maximum Columbia River flood stage, which occurred
in 1894. When the K Reactors were in operation, water flowed down from the
water treatment pools to clear wells (covered reinforced concrete reservoirs),
to and through the reactors, and to an outfall structure for eventual release
through an 84-in. diameter discharge line to the Columbia River. Thus, the
cooling water made a one-way pass: from the river to the water treatment
pools, through the reactors, and then back to the river.

Each water treatment pool is 351 ft long, 127 ft wide, with a nominal water
depth of 17 ft. The capacity of each pool is approximately 6.3 million gal of
water. The pools are not covered or protected, other than being surrounded by
guardrails. The water surface open to the air for each pool is about one acre
in area.

When the K Reactors were in operation, 260 million gal/day of cooling water
were produced by the water treatment pools. In recent years, the maximum
flow rate of water permitted to be discharged from the pools to the river is
5.28 million gal/day or about 2% of the original capacity.

Use of Water Treatment Pools for Fish Programs

Recently, it was realized that the K Area water treatment facilities might be
suitable for the rearing of fish. A "marketing" effort was undertaken to match
the facility with potential users. At this time, four fish-rearing projects have
either been conducted or are in various stages of progress or implementation.
These will be described to explain the participants, the purposes, and the scope
of each project.

Washington DePartment of Fisheries - (;hinook Salmon Project

In the spring of 1993, the DOE, Washington Department of Fisheries (WDF),
Pacific Northwest Laboratory, Westinghouse Hanford Company, and the
Tri-Cities Industrial Development Council (TRIDEC) participated in a cooperative
project in which 150,000 juvenile fall chinook salmon were held and fed in a
floating net pen tethered in a pool from April 5 to May 28. This constituted the
"grow-out" phase of fish hatchery operations, which is a limiting factor in WDF

" hatchery production because of the large capital costs associated with building
grow-out ponds. These juvenile salmon came from the Priest Rapids Hatchery
on the Columbia River. (The Priest Rapids Hatchery is owned by the Grant

0

County Public Utilities District and operated by the WDF.) When the salmon



reached "smolt" stage, i.e., were ready to begin their migration to the sea, they
were returned (transported by truck) to the Priest Rapids Hatchery for
imprinting and release.

The growth and survival of the fall chinook salmon in the K Pool were similar
to that experienced in WDF hatcheries, indicating that conditions in the K Pool

, net pen are suitable for rearing hatchery salmon through the grow-out phase.
If used at a higher capacity, the production capacity of the K Pools may well
add significantly to current salmon hatchery production.

Private Aquaculture Comoanies - White Sturgeon Pilot Proiect

In August 1993, a second pilot project was initiated in which white sturgeon
were held and fed in a net pen in the K Pools for two or more years. These fish i

had previously been raised in tanks, and some are as large as 3 ft long and
weigh 25 pounds. The fish are owned by two private companies, Stolt Sea
Farm of Port Angeles, Washington, and FishPro, Inc. of Port Orchard,
Washington, in cooperation with Jerry Schafer Farms of Odessa, Washington.

Through the auspices of TRIDEC, Stolt Sea Farm and Chevron Chemical
Company installed an experimental demonstration facility at the Chevron Finley,
Washington, fertilizer plant in December 1990 and stocked it with 200 small
white sturgeon. Clean, warm cooling water from plant operations was routed
through small (500 gal) tanks containing the fish prior to the water being
returned to the Columbia River. This demonstration project examined the
survival, growth rate, and health of the sturgeon. The sturgeon had outgrown
the Chevron tanks, and an interim holding facility was needed while plans for
expanded operations were developed.

FishPro, Inc., an engineering and environmental consulting firm, and Jerry
Schafer, a farmer near Odessa, Washington, had conducted an experimental
project rearing white sturgeon in geothermally warm groundwater. After
passing through the four 4,000-gal fish tanks the water was collected and used
to irrigate field crops on Mr. Schafer's farm. This cooperative venture was in
need of similar longer-term fish-holding capability. About 550 of the Stolt Sea
Farm and FishPro/Schafer sturgeon were transferred to the K Pool. The intent
is to raise these sturgeon as domestic broodstock as a means of obtaining eggs
and young fish for sale as stock to other aquaculturists and for rearing to
harvestable size.

The culture or fish farm raising of white sturgeon has been under development
' for approximately ten years. Fresh sturgeon commands a good price as a food

source for white tablecloth restaurants, bringing about $5/Ib finished weight to
the aquaculturist as compared to $1.50/Ib for trout. In addition, sturgeon eggs

t

are highly prized as caviar.



The K Pools sturgeon project may play a role in bringing domesticated sturgeon
breeding into practice and may provide opportunities to conduct valuable
research into this relatively recent field of fish culture.

' Y6kime Indien Nation - Chinook Salmon Pro!ect

The Yakima Indian Nation has proposed using the Hanford K Area water
treatment pools for rearing and acclimating 1 million upriver bright juvenile fall
chinook salmon this spring. These fish will subsequently be released into the
Columbia River near the K Area to enhance the stock of returning fall chinook
salmon to the Hanford Reach.

The Yakima Indian Nation proposal is undergoing review by the Columbia River
Fish Management Production Advisory Committee and is expected to receive
concurrence. The proposal calls for the transport of the juvenile chinook
salmon from the Little White Salmon hatchery to the K Pool in late April to early
May 1994. The fish will be reared in 14 net pens similar to the one used in the
WDF pilot project.

In helping to rehabilitate an important natural resource in the Columbia River,
this cooperative program involves a traditional food source used by all the
Native American tribes in the Northwest and which is of the utmost importance
in tribal culture for subsistence and ceremonial purposes. In addition, this
program will examine the viability of larger-scale fish rearing in the K Pools.

Washington Deperl;ment of Wildlife - Welleye and Channel (_al;fish Project

The Washington Department of Wildlife (WDW) is developing a proposal for
using the K Pools to rear spiny-rayed species (e.g., brown, rainbow, and brook
trout; small- and large-mouth bass; walleye; blue gill; perch; and channel
catfish) for stocking in Washington lakes. Many newcomers to the state are
interested in fishing for these cool- and warm-water species. Thus, there is
increasing pressure on the WDW to stock appropriate state waters with these
species of fish. Capital expenditure requirements to build rearing facilities
currently present a major obstacle. Thus, the adaptation of the K Area Pools
to meet some of these needs is being explored.

In the near term, WDW has proposed conducting a demonstration project in
which 1 million walleye fry are to be reared in one of the K Pools filled to a
depth of about 3 to 6 ft. The WDW would supply the fry, which would be
hatched from eggs obtained from outside the state. The walleye would be

' grown in the May/June 1994 timeframe, then planted in landlocked state
waters.

• The WDW is also investigating a channel catfish rearing project that could be
conducted in association with the walleye project in the same pool. The WDW



would like to raise about 100,000 catfish in two (20 by 20 by 15 ft) net pens
located at the downstream end of the pool, where minimal water flow is
expected. Catfish fry can be obtained in the June timeframe, when 2- to 3-in.
fingerlings can be purchased from a hatchery for about $0.05 each. The WDW

' has found that plantings of 3- to 4-in. fingerlings have not been very successful
because of predation. For this reason, the agency wants to raise the catfish
until they are 8 in. or larger before they are planted. (Incidentally, a catfish this
size is valued at about $1.00 each.) The WDW judges that it can grow channel
catfish to this size in a K Pool by the September/October timeframe.

Implementation

The foregoingdiscussion summarizes the Hanford Site fish projects that have
been considered for implementation. These projects have been at the forefront
of the Site effort to convert government facilities to new beneficial uses. To
date, marketing efforts have consisted of bringing the availability and capability
of the K Pools to the attention of potential users, and then encouraging them
to make proposals.

Once an informal proposal is received, the next step in this pioneering effort
has been to pursue implementation. Various impediments to implementation
have been encountered, but to date all have been overcome. Anticipated
concern has been that fishery projects undertaken at the Hanford Site may be
associated with radioactive contamination, and thus may be rejected by the
public. Interestingly, this issue has not been raised to date by any member of
the public or the fishery stakeholders.

A tremendous effort has gone into providing public information on the Hanford
Site fish programs. Media events were held when the WDF salmon were
introduced and when they were collected. An information program was
developed for use in the Hanford Speakers Bureau activities and has been
presented at numerous speaking engagements. A stop at the K Pool fish
projects has been added to the agenda for various groups making Hanford Site
tours. A fish program exhibit was constructed and is on display in the Hanford
Science Center. The fish projects have been incorporated into a booth display
exhibit of the overall IEI conversion programs and has been used at various
conferences and symposia. Public acceptance has generally been positive.

Hanford Site fish project implementation has called for addressing regulatory
issues, such as compliance with National EnvironrnentalPolicy Act of 1969 and
water discharge permits, and for negotiating agreements addressing participant

' responsibilities and liabilities. To date, implementation of the pilot projects has
required very little in the way of site preparation or modifications, and funding
requirements have been minimal. The expenses that have been incurred and

' those presently anticipated are not expected to even begin to approach the
$2.3 million estimated cost of decommissioning the K Pool facilities.



The Future for Redeolovment

A vision for the Hanford Site K Area water treatment facilities (pools, pumps,
piping, and associated real estate) is for long-term application to fish rearing.

' These facilities are of such a large size that they represent enormous potential
for numerous fish programs. Conceivably, the facilities might be operated as
a cooperative effort between public agency and Native American tribal
interests, which would be primarily fish reared for release to other waters; and
private aquaculture interests, which would be primarily fish reared as a crop.
Research activities may be associated with fish enhancement and aquaculture
production to address pressing issues. As fish-rearing activities are expanded,
opportunities for additional job-creating attributes may well be realized. Value-
added features, such as local fish feed production and fish processing, are
examples of new opportunities.

In conclusion, the Hanford Site K Pool fish projects have enjoyed wide
acceptance and support. These early successes should make other conversion
attempts easier to achieve. In the process, benefits in renewed economic
vitality may accrue from the tremendous investments that were originally made
in these and other federal facilities.
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