
— AECL —10806 CA9400064 —

A - — AECL EACgT"
AECL Research EACL Recherche

AECL-10806

AECL's New Environmental Initiatives

Nouvelles initiatives d'EACL en environnement
F.N. McDonnell

January 1993 Janvier



AECL RESEARCH

AECL'S NEW ENVIRONMENTAL INITIATIVES

by

F.N. McDonnell

Presented at SPECTRUM '92 International Topical Meeting on Nuclear and
Hazardous Waste Management, Boise, Idaho, 1992 August 23-27.

Whiteshell Laboratories
Finava, Manitoba ROE 1L0

1993
AECL-10806



NOUVELLES INITIATIVES D'EACL EN ENVIRONNEMENT

par

F.N. McDonnell

RÉSUMÉ

Les dépenses d'EACL en sciences de l'environnement et techniques de gestion
des déchets se chiffrent à environ $50 M par an. Le grand point central
des programmes de recherches sur l'environnement est le Programme de ges-
tion des déchets de combustible nucléaire. Ces recherches sont complétées
par des activités à l'appui des exigences des laboratoires, de Surveillance
pour le respect des règlements écologiques des LV et de gestion interne des
déchets ainsi qu'à l'appui de la fourniture de services non-nucléaires.

Sur cette base, EACL s'engage dans une nouvelle initiative majeure. Elle
veut s'engager davantage dans la RD sur l'environnement dans un champ d'ap-
plication plus grand. Le but est d'établir avec l'industrie canadienne des
relations qui permettraient de mettre en jeu une partie importante des
compétences d'EACL en recherche sur l'environnement. Le secteur privé
établirait l'orientation et les priorités de recherche du partenariat en
résultant selon ses besoins et ses exigences. On pense que les activités
associées à la nouvelle initiative en environnement commenceront à petite
échelle et ensuite s'accroîtront selon les besoins perçus. EACL est en
train de développer ses activités de recherche non-nucléaire en visant les
marchés qui semblent être des plus intéressant. On peut diviser l'initia-
tive d'EACL en trois catégories générales: recherche sur l'environnement,
services environnementaux et produits environnementaux.

EACL répondra aux besoins de marchés convenant particulièrement et intéres-
sant les produits et services environnementaux de haute technicité. Ceci
se réalisera par la conjugaison des efforts du secteur privé et d'EACL.
Les services initiaux à offrir découleront des secteurs d'activité
suivants:

examens et audits en environnement;
études de l'environnement, caractérisation des sites, surveillance de
base et évaluation de l'impact;
modélisation de l'environnement et analyse des risques;
surveillance de l'environnement;
consultation en gestion des déchets dangereux;
attestation.
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AECL'S NEW ENVIRONMENTAL INITIATIVES

by

F.N. McDonnell

ABSTRACT

AECL's R&D expenditures in environmental sciences and waste management
technology are about $50 M per year. The main focus of AECL's environ-
mental research programs is the Nuclear Fuel Waste Management Program.
This research is supplemented by activities in support of laboratory,
Environmental Authority and internal waste management requirements, as well
as provision of non-nuclear services.

With this as a basis, AECL is embarking on a major new initiative. It
intends to become more involved in performing environmental R&D with
broader application. The goal is to achieve a relationship with Canadian
industry that would involve a substantial portion of AECL's environmental
research capabilities. The research directions and priorities of the
resulting partnership would be set by the private sector in accordance with
their needs and requirements. It is expected that the activities asso-
ciated with this new environmental initiative will start small and grow in
response to perceived needs. AECL is now increasing its non-nuclear
research efforts by targeting those markets that appear most attractive.
The thrust for AECL can be divided into three broad categories: environ-
mental research, environmental services, and environmental products.

AECL will serve niche market needs for high-technology environmental
products and services. This vill be accomplished through the joint efforts
of the private sector and AECL. The Initial services to be offered will be
drawn from areas that include

environmental surveying and auditing;
environmental studies, site characterization, baseline monitoring
and impact assessment;
environmental modelling and risk analysis;
environmental monitoring;
hazardous waste management consulting; and
expert testimony.
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1. INTRODUCTION

AECL's R&D expenditures in environmental sciences and waste management
technology are about $50 M per year. The main focus of AECL's environmental
research programs is the Nuclear Fuel Waste Management Program. This
research is supplemented by activities in support of laboratory, environ-
mental authority and internal waste manage/rent requirements, as well as
provision of non-nuclear services. The research programs are successful
through a combination of key features. These include (1) a multidisci-
plinary approach involving scientists and engineers in chemistry, physics,
biology, hydrogeology, geophysics, ecology, meteorology, limnology, radio-
chemistry and toxicology; (2) world-class laboratory facilities; (3) a focus
on tangible and applicable outputs; and (4) the use of dedicated research
areas at the Chalk River and Vhiteshell Laboratories.

2. NEW ENVIRONMENTAL INITIATIVES

With this as background, AECL is embarking on a major new initiative. It
intends to become more involved in performing environmental R&D with broader
application. The goal is to achieve a relationship with Canadian industry
that would involve a substantial portion of AECL's environmental research
capabilities. The research directions and priorities of the resulting
partnership would be set by the private sector in accordance with their
needs and requirements.

It is expected that the activities associated with this new environmental
initiative will start small and grow in response to perceived needs. AECL
is now increasing its non-nuclear research efforts by targeting those
markets that appear most attractive. The thrust for AECL can be divided
into three broad categories: environmental research, environmental services,
and environmental products.

3. TECHNOLOGY TRANSFER PARTNERSHIPS

To achieve this partnership with industry, AECL is encouraging the estab-
lishment of a "New Company," which will be a federally incorporated for-
profit corporation registered to do business in all provinces and terri-
tories of Canada, as well as the U.S.A. and Mexico. The head office will be
in Manitoba, Canada.

The New Company will serve niche market needs for high-technology environ-
mental products and services. This will be accomplished through the joint
efforts of private sector and AECL partners in the Company, with appropriate
support from federal and provincial government sources.



- 2 -

The purpose in establishing the new entity will be to satisfy market needs
for high-technology environmental services. The initial services to be
offered will be drawn from areas that include

environmental surveying and auditing;
environmental studies, site characterization, baseline monitoring
and impact assessment;
environmental modelling and risk analysis;
environmental monitoring;
hazardous waste management consulting; and
expert testimony.

The New Company will be dedicated to recognizing and serving the needs of
customers throughout Canada and around the world. Vithin Canada, the New
Company will play an important role in promoting economic diversification in
the western Canadian provinces. The excellence of the New Company will be
based on its ability to draw upon established interdisciplinary scientific
and technical teams from AECL and other founding private sector, investors.
The marketing strengths of the private sector investors will be essential
elements of the success of the undertaking. Although AECL is involved as a
"facilitator" in developing and promoting this initiative in the early
stages, its ultimate success will depend on the active participation and
leadership of private sector organizations.

The New Company's strengths will come from combining elements from the
following areas:

Private Sector Partners

market access, to help define niche opportunities and to develop
marketing channels;
customer orientation and speed of response;
technical expertise;
entrepreneurial culture; and
access to funding for developing technological solutions to
environmental problems.

AECL

technologies for transfer into the new entity;
a diverse range of scientific and engineering expertise for specific
consultations;
experts who can be transferred to the new entity;
well-equipped laboratories and shops;
a wide variety of support services; and
prospects for offering work to the New Company in the form of
service contracts.

AECL Research has entered into direct negotiations with several Canadian
environmental services companies with the intent of establishing a more
formal entity or arrangement in 1992. Examples of how these discussions
are progressing are outlined in this report.
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In 1992 March, AECL and AGRA Industries signed a one-year teaming agreement
to transfer specific technology developed by the Vhiteshell and Chalk River
Laboratories to the marketplace. The technology, based on AECL's SYVAC
computer code, is used to predict the radiological impact and risk asso-
ciated with the deep geological disposal of used CANDU fuel. SYVAC can be
applied for non-nuclear applications to a range of new problems associated
with underground contamination by hazardous materials.

Recently AECL has signed a Memorandum of Understanding with UMA (Underwood,
McLelland & Associates) to develop an environmentally benign soil
conditioner that requires the use of electron-beam irradiation to produce a
gel-like material.

The following sections describe some examples of the initiatives that AECL
has recently taken in three broad environmental technology areas.

3.1 ENVIRONMENTAL RESEARCH

Environmental research covers an extremely broad range of activities. One
area where AECL is already performing research relevant in the non-nuclear
sector is measurement and modelling of the movement of chemical species
through the environment. Knowledge of the ways in which chemical species
migrate through the environment is essential in assessing their impact.

Understanding the migration of radionuclides through the environment can
often be directly translated to understanding the motion of important non-
radioactive species. One example of this is a recent study by Sheppard et
al. (1991) of the soil-to-plant transfer of carbon-14. This study examined
the migration and uptake of 14C02 in plants, an important transfer pathway
in the assessment of the safety of an underground used nuclear fuel
disposal vault. However, the movement of non-radioactive C02 throughout
the biosphere is also part of the information required for the modelling of
global warming and the greenhouse effect.

The experimental techniques used to assess the transfer of inorganic carbon
(C02) from soil to plants can also be used to assess the transfer of
organic carbon. Sheppard et al. (1991) have used radioactive carbon-14 as
a tracer in a study of the uptake of polychlorobiphenyls (PCBs). The
results of this work have shown that migration of FCBs in soil is very slow
and that only a small fraction is taken up by plants.

A potential chemical transport problem for Canadian industry is the
leaching of heavy metals from mine tailings as a result of the presence of
acidic drainage. Oxidation and dissolution of sulphide-bearing mineral
wastes lead to the production of sulphuric acid. This acid can leach
various heavy metals from the exposed mineral wastes and transfer them to
the water systems of the environment. AECL has developed an understanding
of this chemical process in order to evaluate the environmental impact of
tailings associated with the uranium mining industry (Goodwin et al. 1987).
This expertise can be used to assess the acid leaching associated with the
wastes of other mining industries. AECL is now in the process of develop-
ing modifications to the chemical submodels required to assess the environ-
mental impact for other waste mineral ores.



3.2 ENVIRONMENTAL SERVICES

AECL provides a vide range of services vithin its laboratories to support
its ongoing research programs. These services are also available to exter-
nal contractors. As an example, through its past work on the encapsulation
of nuclear wastes in glass waste forms, AECL acquired expertise with a type
of liquid glass processor known as a Joule melter. This molten glass device
has potential application as a very powerful form of hazardous material
incinerator. The melter operates at temperatures over 1100°C, provides long
residence times for incineration, and encapsulates incineration by-products
directly into a glass waste form suitable for safe disposal. AECL is
currently seeking the support of government and industry in developing this
and similar technologies.

3.3 ENVIRONMENTAL PRODUCTS

In response to the growing concern for the impact of pollutants in the
indoor working environment, AECL has applied its expertise to the develop-
ment of environmental monitoring instruments. One instrument now being
marketed for use in the non-industrial workplace measures temperature,
relative humidity, and carbon dioxide. It can be used to do spot checks or
to collect data over time without the attendance of an operator. The
buildup of carbon dioxide levels generated by building occupants reflects
the extent to which building air is being recycled. This allows the carbon
dioxide to be used as a surrogate indicator for the buildup, as air is
recycled, of contaminants generated within the building envelope.

The second instrument, developed to the prototype stage, is a portable,
battery-operated ultraviolet spectraphotometer for determining the identity
and concentration cf gaseous species in air in industrial facilities (Harris
et al. 1989).

4. FUTURE DIRECTIONS

It is clear that environmental considerations will take a far greater role
in economic and industrial development of Canada in the future. AECL is
planning to become more involved in meeting the need for better information
on which to base environmental impact decisions. AECL also plans to become
more involved in assisting industry to develop processes that are more effi-
cient and environmentally benign. The intent is to substantially increase
the fraction of AECL resources dedicated to performing research and develop-
ment on environmental problems that are not strictly within the scope of the
nuclear mandate.

The increase in non-nuclear environmental work will not detract from the
ongoing commitment to support the nuclear reactor program and the waste
management programs. Rather, the increase will strengthen these programs by
providing AECL with several benefits, including (1) alternative sources of
funding to support expert scientists and technologists in disciplines of
relatively low priority to the nuclear programs; (2) increased stability for
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expert groups with alternative funding support; (3) the ability to support
larger expert groups, with the consequent benefits arising from achieving
critical size groups; and (4) increased contact with other scientists
through the environmental research networks.

Overall, the diversification of AECL's research prograrcs is expected to
strengthen AECL's ability to continue its world-class research programs in
the nuclear fields. It will also make scientific resources of AECL avail-
able to Canadians and a broader range of Canadian industry.
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