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Trojan Technologies Inc. — Ultraviolet disinfection systems
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High Technology Opportunities

canddmn f,r ms CGnudiﬂn companies bring with them sound manufacturing, distribution and development facilifies for

industrial wastewater products and services. To any business partnership, Canadian firms bring specific

make ex ce”en ' experience and know-how.

Parfners Canada recognizes that water pollution prevention and environmental protection have become
cornerstones of corporate policy of most major industries who have made o commitment to be
environmentally responsive and responsible.

Opportunities in the application of industrial wastewater products and services exist and are growing in
a number of specific markets.

* Pulp and paper

® Metal mining and refining
® Petroleum refining

® Electrical power generation
® Iron and steel

® (Organic chemicals

® [norganic chemicals

® Mefal finishing

® |ndustrial minerals

For example, current estimates regarding the environmental costs of complying with new regulations
controlling pulp mill effluent in Canada are estimated to be $4 billion.

Your firm will find significant benefits in forging alliances with Canada‘s growing community of
industrial wastewater management (IWWM) companies and supporting groups.

-~

Wostewater Technology Centre — process development




High Technology Opportunities

The oppoﬂyniﬁes Unrestricted access to a very rich North American market

are good for ® The Canade-U.S. Free Trade Agreement (FTA) will increase the availability of duty-free engineering

and customer support services.

('O'Oper at 'ng W" h ® FTA will make nearly ol goods used in industrial wastewater management duty-ree within

o 30 9 years.
Canadian
; ® FTA also prohibits nonariff barriers in both countries.
companies

® s of Jonuary 1, 1991 the general Goods and Services Tax will make Canadian manufactured
exports faxfree, hence increasing our competitiveness on the world market.

Rapid growth in INWM requirements for the North American
industrial sectors

® The North American market for water supply and wastewater treatment facilities, products, and
senvices now exceeds S30 billion per year.

o The legislated rehabilitation of existing water quality-control systems will generate billians of
dollars of additional revenue for companies ready to respond fo this need.

® In the United States, complying with new environmental regulatiorts, such as the Clean Water Act,
has resulted in additional capital expenditures worth approximately $80 billion.

e (anada, os the centrepiece of its environmental program, has the Canadian Environmental
Protection Act (CEPA). This is considered to be one of the toughest pieces of environmental
legislation in the world. Impending revisions to the Act will result in increasingly more stringent
effluent requirements with diligent enforcement and heavy penalties for non-compliance.

o Individual provinces are also directing their atfention fo stricter environmental confrols. For
example, in Ontario, indusfrial effiuents are being monitored under the MunicipaHndusrial
Strategy for Abatement (MISA) in order to enact sfrict abatement regulations.

Strong research and development infrastructure

e Highly skilled work force in place
o Technical insfitutions which are global leaders
o University researchers who are actively working with industry

o World-closs research focilties
o Professional /technical associations with strong links to U.S. and other intemational sociefies

Kenox Corporation — Wet air oxidafion
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7
Canada S Oﬂer The Canadian embassy and consular sfaff will provide information and contacts enabling your
fo indus'n'al company fo assess:

* Prospective Canadian joint venture partners

wasfe Water e The market potential for your products
management e Distribution channels

o * Financing mechanisms
firms

e Supporting infrastructure including materials and fabrication

e Availability of specialized skills

o External research support

® R&D incentives

® Government financial support for capital investment and product development
e (onsultants who specialize in the wastewater management industry

e (ther contacts you require

. I- | *d

Zenon Environmental Inc. — Membrone technology
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Why you should
join forces with a
Canadian partner

SNC Enersludge — Oil from shudge

’ ’ reasons why your fim should join forces with a Canadian parter. The charts that follow
illustrate these reasons in more detai.

Know-how

1. Worldwide recognition of Canadian technological know-how in industrial wastewater
management

2. A sound fechnical base for penetrating the global market
Markets

3. Highly efficient fransportation and advanced communications network with major global markets

4. Secure and free access to the North American market under the Canada-U.S. Free Trade
Agreement

Finance

5. Cost advantages

6. Internationally compefitive fax structures

7. Govenment financiol support for R&D, product development, and export markefing
8. Financing available for all stages of business growth

Infrastructure

9. Highly qualified work force
10. Universities and government research labs which are working with businesses
11. Exponding Canadian companies who are interested in co-operation



High Technology Opportunities

Char f ’ C[mudiun IWWM firms, associated research and development centres and universities have played o
y large role in developing Canadian expertise, know-how and technical solutions fo complex wostewater
Wor’dw,de treatment requirements.
[ TT N Some examples are:
’.'efog’".hon in * Anaerobic Bio-Filters ............ Energy Recovery
: lndUS ' T ’al * Sequencing Batch Reactors . . . .. ... High-quality Effluent at Low Cost

was’ewater ® Biological Nutrient Removal . . . ... . .. Exceptionally High P & N Removal

® Reciprocafing lon Exchange .. . . . . .. Metal lon Extraction and Recovery
mam'geme" t  Membrane Systems . ............ Selective lon Separation
( ’ WWM) o Automated Polymer Dosing . . . . . . .. Up to 40% Polymer Saving

o Ultraviolet Oxidation . . ........... Complex Organics Destruction

e Ulfraviolet Disinfection . . ......... Alternative to Chlorination

o Wet Air Oxidofion . . . ........... Complex Organics Destruction

® Sludge Pyrolysis .. ............. Production of Oil from Sludge

® (lean Process Technology . . ... .. .. Chlorine Replacement in Pulp and Paper Processing
Chdr t 2 Ct]nudu has recognized strengths in such fields as:

. * Pulp and paper technology

A 5 ound f ed""cal ® Use of advanced technology in ore extraction and processing
base fOf e Automated metal working, welding and assembly systems
Penetraﬁn ”'e * Specialty products, i.e. gantry robofs, laser cutting equipment, vision systems

e Automated manufacturing cells and flexible systems
gIOba’ market ® Nuclear reactor technology

e Hydroelectric power plants
® Biological solutions to waste problems
© Bioremediation technology for contaminated sites

* Space technology, i.e. space robotics, flight simulation, satellite design and application of
satellite communication, and remote sensing
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® Most reliable telephone system in the world with directdial global access. For example, an
Char t 3 ovemnight direct-dial 5-minute telephone call:

From Canada to; Cdn

Integrated S ' =

Commummﬂon United Kingdom | I 7N
a"d Singopore | ] 926 |
& HongKong | | 10.80 i
transportation Psein ~ i
allow efficient i | ) n4g |

o Japan I o | 12.22

‘md mp 'd Ialy | j 13.02

servicng Of Warsaw | i 14.90

markets

® (lobal common-carrier computer and electronic mail networks.

* 1-day air courier service across the enfire confinent with no customer delay. Typical charges for
packages fo the United States:

* less than 0.1 kg SCdn 23.50
*0.1-1.0 kg SCdn 38.00
*1.05.0 kg SCdn 60.00

o Frequent air links between all parts of Canada and the rest of the world.

Vancouver Calgary Winnipeg Toronto Montreal
(flight hours)

New York 6.5(s) 50 4.5(s) 1.5 1.0
San Francisco 2.0 1.5 3.0 55 7.5(s)
Amsterdom 9.5 8.5 11.5(s) 7.0 6.5
Paris 13.5(s) 12.5(s) 12.0 I 7.0
London 9.0 9.5 10.0(s) 1.0 6.5
Frankfurt ;e 9.0 11.5(s) 1.5 7.0
Prague 12.0(s) 14.0(s) 14.0(s) 11.0(s) 9.0(s)
Moscow 14.0(s) 17.0(s) 16.0(s) 12.0(s) 9.0
Tokyo 95 11.5(s) 14.5(s) 13.0 15.0(s5)
Hong Kong 13.0 16.0(s) 17.0(s) 18.5 20.0(s)
Taipei 15.0(s) 17.5(s) 21.5(s) 20.0(s) 21.5(s)
Singapore 18.5(s) 22.0(s) 23.0(s) 235 24.0(s)

(s) Shortest time with o stopover.
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Chart 4

Canada-U.S.
Free Trade
Agreement
guarantees
market access

for industrial
wasfewater
companies

The Canada-U.S. Free Trade Agreement (FTA) was rafified in 1989. Under its provisions, all goods and
services will pass across the border freely by 1999.

For parts and products

o All duties on parts which enter Canada from the United States, and which are subsequently
incorporated into products and exported, are refunded in total by the Canadian government.

e Those parts, assemblies, or final products which now carry duty will have these duties removed
in stages every year. In 3 to 9 years the duty will have fallen fo zero.

Sample duty percentage on parts entering Canada from the United States:

1988 taritf Years to duty-free
Commodity % status under FTA
Filtering or purifying
machinery and apparatus
for water and associoted parts 9.2 3
Pumps (with some exceptions) 9.3
Large iron/steel tanks 1.8 9

Sample duty percentage on parts entering the United States from Canada:

1988 tariff Years to duty-free
Commodity % status under FTA
Filtering or purifying
machinery and apparatus
for water ond associated parfs 3.9 3
Pumps (with some exceptions) 3.0 3
Large iron/steel tanks 2.6 9

For sales, installation, and servicing of products

* (anadion citizens who are engaged in business activities in the United States can enter that country
by simply presenting their proof of citizenship and declaring their type and field of business.

* Types of business entry are visitor, professional, frader /investor, or infra-company fransferee.
o The seven types of business activity are:

- Research and design - Afterssales service
- Marketing - Expansion, manufacture and production
- Sales - General services

- Distribution
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Median Salary® SUS
Chart 5a Unied Sttes 51200
H Western Europe 47 000

rnational
’"'e s f Conada 45000
Compar ison 0 Mexico, Central and South America 32000
gr adUdf (4 Rest of World (Africa, Asia, Middle East, Australia) 29 500

o 4 * Bosed on resulfs of 1990 survey.
en "',e enng Source: Chemical Engineering, June 1990.
saiaries Note: All Canadian employees enjoy quaranteed basic govemment health care plan benefits, and

every Canadian employee may contribute up to 20% (fo @ maximum of $3 500 of salary tax-ree to
private pension plans.

Vancouver [ I 79

Char f 5b Stockholm [ T 98
H Montreal | i 100

comp ,os"e T L S 100
electrical costs i | m
index’ ’988“ Boston [ - 7 I 130
fondotr, oo d 168

Fronkfut [ N, | 171

s "~ ' 1 177

Milan | ] 182

Tokyo [ Pk ] 219

New Yok [ " IO D)

Note: Based on service of 200 000 kWh per month at 600 v and 500 kW ufilization.
» Montreal is assigned an index of 100.
Source: Montreal Urban Community, Office of Economic Expansion, 1989

Number of Canadian Dollars Per

Chart 5¢ n

German Jupanese French UK
EX‘ha"ge rates Year Dollar peulsche Murki_Yen Fruncﬁ ﬁ"i 23
1985 1.365 0.468 0.00577 0.153 1.770
be' weeq Canada 1986 1.389 0.643 0.00830 0.201 2.039
and various 1987 1.326 0.738 0.00919 0.221 2173
countries 1988 1.231 0.703 0.009%1  0.207 2193
1989 1.184 0.630 0.00861 0.186 1.942
1990 (4 months)  1.170 0.697 0.00784 0.206 1.947
Source: Bank of Canada, May 1990
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Chart 6a Tax treatment of R&D - Canada vs major industrial countries
Tax credits (allowances)

A" Corporate Increment (1) Current,

in fer naﬁ o"a”y I(III:rIcIIaIIIIIIX Percent IIaIveI (L) IJIIIIIIIIII

comp efifive tax Canada-Ontario® 40.3 25/31.5 Both Both®

S ﬂ' "‘tur (2] Canada-Quebec® 32.0 20 L R&D wages
United Stotes-California  40.1 20/8 | Current
United States-lllinois ~ 36.6 20 I Current
Australia 39.0 N/A N/A N/A
Japan 50.75 20 I Both®
Korea 39.75 10 L Both
France 39.0 501 I Both®
Federal Republic
of Germany 56.0 15 L Copital
Italy 46.37 N/A N/A N/A
Sweden 520 N/A N/A N/A
United Kingdom 35.0 N/A N/A N/A

* Current tax rates; from July 1, 1991 these rates will be reduced by 2 percentage points due to a
full phase-in of the manufacturing and processing tax reduction (5 percent).

b Except buildings.

¢ Not applicable.

¢ In oddition, firms that did not perform R&D prior to 1987 can claim a volume tax credif of
30 percent on the excess over 1987 spending levels.

Source: The Conference Board of Canada, May 1990

* (onada’s tox freatment of R&D is more fovourable, compared to other leading economic nations.

e The Canadion corporate income tax system provides a number of significant R&D tax incentives for
firms. It allows for a 100% deduction for current (1990) R&D expenditures, as well as for capital
expenditures made on R&D machinery and equipment. In addition, there is an investment fax credit
on qualifying R&D expenses incurred in Canada. The rate of the credit is 20% of R&D expenditures.
Both current (1990) expenditures and expenses on machinery and equipment qualify for the credit.
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Chart 6b

Comparison of
Canadian and

U.S. corporate
income fax

Canada United States
Federal fox rafes®
for general business 28% 34%
Sfor manufacturing 24% 34%
Provincial and smteiﬂ]x rafes 5.5%t0 17% 0% fo0 12%

* The Canadian federal tox rates are effective July 1, 1989. At present there is also a 3% federal
surfax on corporate income tax.

Depreciation
Canadion depreciation rates are somewhat lower than U.S. rates, but are stil higher than those
based on the economic life of the asset.

Canada United States
Percent of capital gains
included as income
(as of January 1, 1990) 75% 100%
Treatment of operating Back 3 years Back 3 years
losses by carry-over years Forward 7 years Forward 15 years
Consolidation of companies Not permitted Permitfed for
subsidiary at
least 80% owned
Minimum fox no minimum alternafive B
corporate fax minimum fox
of 20% of defined
alfernative minimum
taxable income
Intercorporate dividends 100% deductible 80% deductible y

Source: Investment Canada, 1990
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Chart 7

Financing
offshore
operations

Government support for product customization and R&D
Canada provides one of the richest R&D climates to assist foreign companies in meefing product
customization requirements. For example, a firm which has to modify an industriol wostewater
freatment system is eligible for up to 75% reimbursement of R&D wages and solaries.
Financing of receivables due from foreign customers

Many provincial govemments provide support for export activity by way of low- interest loans based on
receivables due from foreign customers. This support can be timely when the Canadian offiliate of o
foreign firm needs cash to achieve o proper launch outside of Canada.

In addition, Canada’s venture capital and commercial banking industries are compefitive and amenable
to participating with Canadion offiliates of foreign firms.

Canada’s commercial banking facilities are among the largest in the world. Infroductions fo the
appropriate financial institution can be arranged quickly by Investment Canado.

Other areas of financial support include:
® Applied R&D at government or university labs

* Entrepreneurial assistance for product engineering
® Technology transfer

® Market research
® Trade shows
® Export financing

Chart 8
Financin

availabiYity and
options

Foreign companies operating in Canada can obtain financing in a number of ways:

e By using their homeland bank and private sources, and importing this capital. There are no
restrictions on capital inflows to Canada, and no restrictions on repatriating capital and dividends.

e By using Canadian capital sources.

o By using U.S. capital sources which are readily available in Canada. Interest rates are generally
ot least 3% higher in Canada, and a more conservative management philosophy of capital
exists here.

There are a variety of financing mechanisms available ot each stage of business development.

Typical use of funds Sources of funds

Seed Set up, develop prototype Government, private

Growth Plant for first sales
or distribution

Venture capital,
private, government

Expansion Drive sales in
new market

Venture capital,
merchant banks,
government,
public offering

Mature new
plant, merger

Banks, merchant
banks, public
offering

Estimated investment in technology-based companies

(Millions of S CON) 1981 1984 1987 1988
By government agencies 368 545 658 750
By venture capital N/A 100 98 97

By public stock offering N/A 1230 995 735

Source: Statistics Canada, Venture Economics Canada Limited, Toronfo Stock Exchange
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Chart 9

Human resources

The availability of talented research professionals is crifical o the creafion, development and ufilization
of new technologies. Canada’s major metropolitan areos are highly compefitive with similar U.S. centres in
this respect.

Relative intensity of research capabilities

Selected Canadian and U.S. metropolitan areas, 1989 ]

Proportion of research professionuls (perlO 000 population)

730
425 .
I ‘ 975 g

Boston Montreal Toronto Chicago Seurﬁe Vancouver
Major metropolitan areas

Source: Science, feiﬁnoiogy and Economic Aﬁnlysis Division (ISTC) /OECD

Experienced specialized skills

Canado hos a population of 26.5 million people. In this pool are falented men and women with special
schooling and practical work skills in Industriol Wostewater Monagement.

Academic and vocational graduates in Canada

* Bachelor and Professional degree programs are fypically 4 years of university.
* Master's work is 1-2 years, and a doctorate is 4-5 years of work in the graduate school level.
o Vocational college degrees are typically 2-3 years in legnth.

Master and
Bachelor doctorate
degree degree
1988 1988
Civil engineering 981 393
Chemical engineering 649 204
Mechanical engineering 1 857 279
Electrical engineering 1997 444
Chemistry 935 364
Biology 3944 394
Computer science 2753 363
(ommumiy college dlplomas in career programs, 1986 87
"~ Chemical technolog:es 170
Computer science/ mathematics 3577
Electrical /electronic technologies 3963
Engineering fechnologies 5415
Environmental and conservation technologies 615

Source: Statistics Canada
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Chart 10

Industrial
wastewater
management
(IWWM)
research and
engineering
infrastructure

Science and technology — Canada’s competing edge

Canada’s leading science and technology agency is the National Research Council (NRC). NRC
contributes to Canadian companies” practical ideas, invenfions, technical know-how, industrial research
assistance, world class facilities and the lorgest collection of scientific and technological data in North
America. With a stoff of 3 000 located in 15 laboratories across Canada, NRC encourages various
fypes of arrangements with Canadion companies for the use of these facilifies and expertise.

Major research centres are located in British Columbia, Saskatchewan, Manitoba, Onfario, Quebec,

Nova Scotia and Newfoundland.

The areas covered are diverse os biotechnology to robotics to space science.
Examples of specific research and engineering establishments across Canada are:

British Columbia (Greater Vancouver)
e University of British Columbia has o lorge
IWWM graduate program

® Westwater Technology Centre — an
environmental research centre
Alberta (Edmonton)

® University of Alberta is the second largest
university in Canada and has a large, well
established IWWM graduate program

® Vegreville Environmental Centre —
a provinciol research centre

® Alberta Research Council - oil and coal related
fechnologies are a special area of expertise.

e Alberta Special Waste Management
Corporation — responsible for the
management of industrial wastes af ifs
Swan Hills facility.

Saskatchewan (Saskatoon)

* Saskatchewan Research Council — uranium
and potash related industries are a special
focus of activity

Manitoba (Winnipeg)

o Freshwater Institute (federal) — water

research on inland waters

® University of Manitoba — o graduate industrial
waste management progrom

Ontario
e Fifteen universities are located here

* Six major universities with IWWM research
programs

® University of Waterloo — world leader in
computer technology

* Wastewater Technology Centre — world-class
wastewater management R&D centre

® (ntario Waste Management Corporation —
Ontario Crown Corporation with expertise in
industriol and hozardous waste management

® (rtech — Ontario Crown Corporation active in
IWWM research and waste exchange

e (anada Centre for Inlond Waters — world-closs
water research centre

* National Research Council with 9 research
facilifies

® Federal goverment research centres in
- physics - communicafions
- electronics - agriculture
- optics - mining/exploration

® (entre for Groundwater Research — University
of Waterloo

Quebec

® Two major universities with IWWM research

programs

e Biotechnology Research Institute (NRC),
Montreal

* Two large centres active in IWWM research

® Pulp and Paper Research Insitute of Canada
~ Montreal

Atlantic
o (entre for Cold Ocean Resources
Engineering(St. John’s, Newfoundland) —

world-renowned research centre for the marine
environment
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Chart 11

A strong
industrial
wastewater
management
infrastructure

Canadian IWWM companies serve these major industries:

Atlantic  Quebec  Ontario Prarie Western
© Pylp and paper r £ 2 : ¥ -3
e Metal mining g 3
and refining i i i i

e Petroleum refining
® Electrical power

generation i * k *
® ron and steel ST *
® (rganic chemicals 3 *
. lﬁo}gunic chemicals ; #
® Mefal finishing ; : *
® [ndustrial minerals K .
x X n x

* Food and beverage

Canadian IWWM firms have many professional links

e Water Pollution Control Federation (WPCF)

o |nternational Association for Water Pollution Research & Control (IAWPRC)
e (anadian Society for Civil Engineering (CSCE)

e American Society for Civil Engineering (ASCE)

o American Institute for Chemical Engineering (AIChE)

e and many other industry and professional associations
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Eco-Tec Inc. — Chromic acid recovery
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Strategic partnerships

ADI Limited

P.0. Box 44, Station “A”
Fredericton, New Brunswick
E3B 4Y2

Telephone: (506) 452-9000
Focsimile: (506) 459-3954

John R. Dean, President
Dr. Robert C. Landine, Vice President

PRINTED IN CANADA
(ON RECYCLED PAPER) 9/90

Major products/services

e ADI-BVF low-rate anaerobic reactor

e Anaerobic filters in various flow
configurations

e Anaerobic sludge blanket reactors

e Hybrid reactors

® Sequencing batch reactors

ADI Limited offers the above wastewater treatment processes and engineering
consulting to match freatment objectives.

Desired alliance with other firms

Greater access to new markets through licensing, know-how or joint venture
arrangements.

Company history

ADI Limited is one of Atlantic Canada’s largest and oldest firms of consulting
engineers and planners. Founded in 1946, ADI has 130 engineers, planners,
technologists, technicians and office staff. ADI’s Environmental Engineering
Division consists of 25 environmental, civil and chemical engineers and
supporting staff, seven of whom hold odvanced degrees.

® Sales: Greater than $10 million
* R&D expenditure: $100 000 - 5200 000
* Employees: 150
Research and development: 4 - 8
Marketing: 10 - 12
e (urrent markets operating in:
Canada, United States, Westem Europe, India, Caribbean

(continued)




Industrial Wastewater Management

ADI Limited

(continued)

Technological expertise

ADI provides reliable, cost-effective solutions to wastewater
problems through its Environmental Engineering Division.

The Company has pioneered the use of innovative technology
in the treatment of industriol and municipal wastewater. It is o
leader in the development and application of anaerobic
processes, biogas utilization, design and installation of
membrane liners, the use of microprocessor controls and
telemetric instruments as well as research info sequencing
batch reactors.

Products developed

Clients are provided with a range of services for wastewater
treatment and disposal including wastewater flow and
characterization studies, treatment feasibility studies, design of
freatment works, construction supervision, operator training
and plant operations (aftercare). Clients ore provided with a
complete “characterization fo affercare” package.

Products in development

ADI Limited has an ongoing R&D program to develop reliable,
cost-effective wastewater freatment systems. Current
development includes process advances for low-rate anaerobic
reactors, anaerobic-oerobic freatment systems and sequencing
batch reactors.
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Industrial Wastewater Management

Strafegic partnerships

Aer-0-Flow
Environmental Inc.

1175 Appleby Line, Unit (3
Burlington, Ontario
L7L 5H9

Telephone: (416) 335-8944
Fox: (416) 3358972

Harry Marshal, President

PRINTED IN CANADA
(ON RECYCLED PAPER) 9/90

Major products/services

Liquid waste freatment systems, oil water separators, flow meters, dissolved air
flotation, package sewage treatment systems and aeration systems.

Desired alliance with other firms

Provide new innovative technology to the North American market via joint
venture or equity parficipation.

Company history

Aer-0-Flow Environmental Inc. is a wholly owned Canadian company doing
business across Canada consecutively since 1963. The company splits its

activifies between the industrial and municipal wostewater management
markefs.

* Sales: Less than $5 million
* R&D expenditure: $100 000
e Employees: 21
Research and development: 1
e (Current markets operafing in: Canada, United States

Technological expertise

Liquid waste treatment and solids separation.

Products developed

Roating fine screens for high solids removal efficiency, pumping station
flowmeters, oilwater separation systems fo 190 L/s.

Products in development

New multipurpose flow meter /dota logger and denitrification systems for
on-site sewage freatment.
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Canada Strategic partnerships

Biobrn Division Major products/services
{ Bio-Char Inc. ) e Incineration
Combustion heat exchange
7729 8th Line S.
lgg"{% i Desired alliance with other firms
Completely open to any type of arrangement where the work is within our field
Telephone: (416) 875-4600 of specialization.
Fax: (416) 876-1854
J.B. Derrick, President (ompuny I'IIS'OI'y
C.G. Ker, Managing Director Biobm Division of Bio-Char Inc. has been in the combustion and heat exchange
field since 1954. Expertise includes the design and manufacture, including
contract patents, of incineration equipment. A potent is pending for a process
which converts animal blood to protein. Assets include a plont ond land. Biobm
is wholly Canadian owned.
* Sales: S1to 5 million
* R&D expenditure: $25 000 to 100 000
e Employees: 10
o (urrent morkets operating in: In the past, our market has been within Canado.
Biobrm Division is currently negotiating with several countries to expand our
market outside Canada.
Technological expertise
Maoisture eliminating (drying) by various means, incineration in various forms,
heat recovery, combustion techniques.
(continued)
PRINTED INCANADA

(ON RECYCLED PAPER) 7/90




Industrial Wastewater Management

Biobrn Division
(Bio-Char Inc.)

(continued)

Products developed

Coiled tube boilers, burners (especially pitch, peat, wood and
waste), environmentally protected combustion handling.

Products in development

Removal of moisture from animal blood, recycling of special
products, .g. diatemaecous earth, alumina from sludge.
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Industrial Wastewater Management

Strategic partnerships

Bioclear Technology
Inc.

3924 Main Street
Winnipeg, Manitoba
R3C 4A3

Telephone: (204) 339-8327
Facsimile: (204) 339-1224

Dr. Brion H. Topnik, President
Dovid Romanow, Chief Executive Officer

PRINTED IN CANADA
(ON RECYCLED PAPER) 9/90

Major products/services

* Modular sequencing batch reactors :
Package plant fabrications
Turnkey installation capabilities

Bioclear Technology Inc. designs and fabricates modular sequencing batch
reactor wostewater treatment systems and equipment. Package plant fabrice-
fions use steel, concrete and fibreglass. The company provides a turnkey
installation capability for both industrial and municipal wastewater treatment
requirements.

While the primary market addresses municipal wastewater treatment require-

ments, the emphasis of SBR technology application s shifting with recent
applications to the snack food, pulp and paper, and dairy industries.

Desired alliance with other firms

Bioclear Technology Inc. is a biological treatment /technology company. Other
firms could be of assistance in providing peripheral physical or physi-chemical
equipment; e.q., pretreatment, sludge handling, disinfection. Joint ventures
enquiries arangements,

Company history

Bioclear Technology Inc. is a wholly Canadian-owned company incorporated in
August 1989. Principals of the Company include Dr. B. Topnik, P. Eng., of
Topnik and Associates Ltd., with more than 20 years” environmental engineer-
ing consulting, experience, and Mr. D. Romanow and Mr. ). Romanow of Roman
Equipment Services (1973) Ltd., o general contracting firm, specializing in
water and wastewater projects, with up to 30 years of exparience. Bioclear has
fabricating facilities with 13 employees.

® Sales: Less than S5 million

e R&D expenditure: $200 000

e Employees: 20
Research and development : 2
Manufocturing : 13
Markefing : 5

e (urrent markets operating in:
Canodo, United States, Europe

(confinued)
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Bioclear Technology Inc.

(confinued)

Technological expertise

Dr. B. Topnik, P. Eng., has been a Canodian developer of SBR
technology since 1977. The Company produces state-of-the-
art automatic controls. The PLC control has remote monitor-
ing copacity. Patent is pending on the Bioclear Control Panel.
The Company has more than 30 years of experience in
wastewater system installation and operation.

Products developed

The design, fabrication, installation and operation of SBR
wastewater treatment systems for all biologically treatable
industriol wastewaters.

Products in development

Products in development reflect our main emphasis on
industrial wastewater applicotions using SBR Technologies.
Research and development is moving towards o complefe
automatic remote monitoring capability of SBR installations.
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Strategic partnerships

Bionov CNP Inc.

81 St. Pierre, 4th Floor
Quebec, Quebec
G1K 4A3

Telephone: (418) 692-1357
Facsimile: (418) 694-9674

Yvan Pouliot, President
Rodrigo Moreno, Managing Director

PRINTED IN CANADA
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Major products/services

e Bioprocess technology applications
® Solar technology applications

The Company provides technical and economic studies for apportunities of
bioprocess technology application. Facilities are ovailable for bench- to pilot
plant treatability ond process investigations. The Company is also investigating
the application of solar technology to wastewater treatment.

Desired alliance with other firms

Open fo different types of associations.

Company history

Bionov CNP Inc. is a wholly owned Canadian company founded in 1985. The
activities of the Company are oriented to biotechnology which is applied in
environmental and agrifood industries.

® Sales: Less than S1 million
e Employees: 3

Research and development: 2
e (urrent markets operating in: Canado

Technological expertise

Bionov CNP Inc. has expertise in the use of micro-algae for wastewater
treatment and biomass production in solaractivated systems.

Products developed

Consulfing services in micro-lgae wastewater treatment and biomass production
as well as solar biotechnology.
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Boojum Research Ltd.

21 Dundas Street, Suite 405

Toronto, Ontario
M5B 1B7

Telephone:(416) 861-1086
Facsimile: (416) 861-0634

Margarete Kalin, President

PRINTED IN CANADA
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Major products/services

e Ecological engineering
* Biological polishing using the CHARA

process

Desired alliance with other firms

Geotechnical engineering, organic waste producing companies would be of
interest fo Boojum Research Ltd.

Company history

This wholly Canadian-owned research and development company was incorpo-
rated in 1984. Its research focus has been on the development of wastewater
treatment systems using biological polishing applied to acid mine drainage.

® Sales: Less than $1 million
o R&D expenditure: $100 000
® Employees: 5
Research and development: 5

Technological expertise

* Employ macrophytic algae CHARA for removal of SS radionuclides and some
heavy metals from alkaline waters.

* Ecological engineering measures pertaining to the mining industry re: acid mine
drainage omelioration.

® Development and implementation of “walk-oway” conditions for inactive
mining sites.

(continued)




Boojum Research Ltd.

(continued)

Products developed

The CHARA process - removal of suspended solids and metals
from solutions

The ARUM process - microbial generation of alkalinity through
carbon sources provided by cattails

Products in development

Further development of the CHARA and ARUM processes and
implementing these at mining sifes.
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Conestoga-Rovers &
Associates Ltd.

651 Colby Drive
Woterloo, Ontario

N2V 1(2

Telephone:(519) 884-0510
Focsimile:(519) 884-0525

Frank A. Rovers, President

PRINTED IN CANADA
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Major products/services

e Consulting services
Civil
Environmental
Wastewater treatment
Water treatment

CRA provides consulting services in civil, environmental, water and wastewater
treatment, engineering and solid waste management as well as in the fields of
hydrogeology, chemistry, risk assessment, environmental planning and impact
assessments ond project management.

Desired alliance with other firms

Joint venture arrangements for projects requiring contaminants” removal from
groundwaters.

Company history

(RA, an environmental engineering firm, was formed in 1979 by amalgamation
of Conestoga Engineering Limited and Frank A. Rovers & Associates Ltd. and
was incorporated as Conestogo-Rovers & Associates Limited in 1981. (RA is
wholly Conadian-owned and operated. Branch offices are located in
Mississauga, Hanover and Belleville, Ontario, with an associated company,
Conestoga-Rovers and Associates Inc., based in Niagara Falls, New York,
Minneapolis, Minnesota and Chicago, lllinois.

e Sales: Greater than $10 million

e Employees: 250
o (urrent markets operating in: Canada, United States

Technological expertise

Expertise in the area of toxic and hazardous waste management
(hydrogeological investigations, landfill design, remedial work design and man-
agement, environmental audits, confract administration); hydrogeology; geok
oqy; geotechnical engineering; chemistry; water and wastewater freatment;
water supply and sewerage; waste treatment; stormwater management; water-
shed management; environmental planning; environmental assessment; londfill
gas control, recovery, utilization; field instrumentation and monitoring.

(confinued)
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Conestoga-Rovers &
Associates Ltd.

(continued)

Products developed

Hydrogeology and altemate methods for the treatment of
confaminated surfoce and subsurface waters
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Canada Strategic partnerships

Decom Medical Waste  Maijor products/services

S ys tems Inc. * Biomedical waste management
© Biomedical waste transportation equipment
25 Valcourt * Incineration of biomedical and pharmacevtical
Gotineau, Quebec waste
J8T 4Y6

Biomedicol waste management, specializing in infectious materials handling
using containers which comply with TD9R standards (permit SH2511),
biomedical waste transportation equipment, incineration of biomedical and
pharmaceutical waste.

Telephone: (819) 5680386
Facsimile: (819) 568-9235

Patrick Francoeur, Vice-President

Desired alliance with other firms

Applied technology for management of infectious waste and ashes, applied
technology for biomedical incineration sites. Joint venture arrangements.

Company history

The company is wholly Canadion-owned.

e Sales: Greater than $10 million

o R&D expenditure: Less than $5 million

e Employees: More than 100

e (urrent markets operating in: Canoda, United Stafes

Technological expertise

Technologies associated with /to biomedical waste incineration such as biomedi-
col waste transport and storoge, incineration, osh management, air emission
control and wastewater treatment.

(confinued)
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Decom Medical Waste
Systems Inc.

(continued)

Products developed

Implementation and management of incinerafion sites,
management and operational methods of incinerators, applied
technology for handling and transport of biomedical waste
from biomedical waste incineration and facilities operations,
containers, opplied equipment for transport of infectious
material.

Products in development

Onssite low-cost treatment of waters that exceed government
standards, higher combustion standards for incinerators,
furanand dioxin reduction programs for air emissions.
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Strategic partnerships

Eco-Tec Ltd.

925 Brock Road South
Pickering, Ontario
LTW 2X9

Telephone: (416) 831-3400
Focsimile : (416) 831-3409

Dr. P.J. Simmons, President

PRINTED N CANADA
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Major products/services

e Wastewater treatment process technology
Acid purification units
Chromic acid purification units
Chromic acid recovery units
Metal salts recovery units
Water de-ionization unit

Desired alliance with other firms

Further expansion of product distribution network.

Company history

Eco-Tec Ltd. is o wholly Canadion-owned company, the majority being employee-
owned. Eco-Tec was incorporated in 1970. Eco-Tec Inc. serves the North
American market and the Far East. Eco-Tec (Europe) Ltd. was opened in

1987 to manufacture, service and sell to the European market.

® Sales: Not disclosed
e R&D expenditure: Approximately 5% of sales
e Employees: 65
Research and development: 15
Manufacturing: 11
Engineering, accounting and service: 39
e (urrent markets operating in: Conada, United States, all European countries,
China, Korea, India, Mexico, Australia, Japan, Taiwan

Technological expertise

The novel lon Exchange process for metal removal and recovery from process
streams marketed by Eco-Tec was orginally developed ot the University of
Toronto in the Chemical Engineering Department during the 1960s.

Products in development

e Systems for fotal acid and metal recovery.
® High purity de-ionized water production with Eco-Tec water de-ionizafion unit.
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Strategic partnerships

Gendron Lefebvre

7 Place Loval
Loval, Quebec

H7M 5N6

Telephone: (514) 384-1260
Facsimile: (514) 629-8737

(loude F. Lefebvre, President
Marc A. Gendron, Managing Director
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Major products/services

* Environmental engineering services

Wastewater treatment
Water treatment

Gendron Lefebvre provides environmental engineering services in the areas of
municipal and industrial water and wostewater treatment. Other services
concem numerical mapping, electrical and mechanical engineering, surveying
ond lond development.

Desired alliance with other firms

Technology transfer agreements and technology distribution agreements.

Company history

Gendron Lefebvre is a wholly Canadion-owned company which was
founded in 1958.

® Sales: More than $10 million
o R&D expenditures: $1,0-S1,5 million
e Employees: 300

Research and development: 9
Marketing: 3

e (urrent markets operating in:

Canada, United States, Africa, Asia and abroad (Madagoscar, Burundi,
China, Turkey)

Technological expertise

o Wastewater freatment: biological treatment, especially biological filters, expert

systems and sludge dewatering as applied to municipal and industrial
wastewaters (pulp and paper, mining, food processing).

Urban drainage: combined sewer overflow control, expert systems.

Potable water treatment: activated carbon biological treatment, new clarification
techniques.

Research and development: new dewatering technologies for municipal and
industrial sludges, BAC filtration, treatability studies, biological filters.

(confinued)
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Gendron Lefebvre

(contined)

Products developed

o Visual support for network analysis
e Expert systems for plont and network control
e Technology transfer
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Strategic partnerships

Gore & Storrie Limited

255 Consumers Road
North York, Ontfario
M2 5B6

Telephone: (416) 499-2000
Facsimile: (416) 499-4687

Robert A. Goodings, President

PRINTED IN CANADA
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Major products/services

e Environmental engineering consulting

The firm hos unique capobilities and experience in woter ond wosfewater
treatment, water supply systems, sewerage and storm drainoge systems, water
resources, air pollution, hazardous waste management, solid waste manage-
ment, energy management and environmental planning.

Desired alliance with other firms

In association, would supply industrial water and wastewater process and
management experfise.

Company history

Gore & Storrie Limited has specialized exclusively in the environmental engineer-
ing field since it was founded in 1919. G&S has designed a substantial number
of Canadian water freatment systems, sewage schemes and wastewater
treatment plants. Many of these projects are in the Great Lakes Region where
the firm hos achieved o reputation for cost effectiveness and refiability. The firm
has successfully completed major industrial pollution abatement, solid and
hazardous waste management, sludge incineration and energy recovery projects.

e Sales: Greater than $30 million
e Employees: More than 400 staff
e (ument markets operating in:
Canada, United States, England, France and Holland

(confinued)



Gore & Storrie Limited

(continued)

Technological expertise

In Canado and abroad, Gore & Storrie Limited is renowned for
its innovative process and design copabilifies for water,
wastewater and other projects. G&S has several national
awards for its water and wastewater treatment facility designs
including the 1986 Governor General’s Award — Canada’s fop
consulfing engineering honour — for its patented hybrid
anaerobic (HYAN) treatment process. This process treats
high-strength industrial wastes while generating significant
amounts of fuel gas. Recent international assignments
include industriol waste treatment design projects in the
United States, England, France and Holland as well as
municipal water freatment projects in the United States

and Tanzania.

Recently a pilot plant MSG wastewater treatment study
utilizing the HYAN process was successfully completed in
Shanghai, China. Other award-winning projects have been
North America’s first major underground water freatment plant
and a closed-loop sludge destruction system that produces
excess ovailable energy from municipal and industrial sludges.

The G&S Research Centre was created fo respond to our
clients” needs to meet the increasingly stringent government
regulation of industrial and municipal effluents and potable
water quality. It will augment the firm’s traditional services
with the addition of physical and chemical analyses of surface
and groundwater, wastewater and soil samples, laboratory
and pilot process studies, monitoring programs, quality
assessment and quality control, and dota inferprefofion
capabilities. The building houses an analytical laboratory os
well as water and wasfewater process research and develop-
ment areas. Analytical capabilities include identification of
conventional pollutants in water and soils. Current activities in
research and development work include:
Wastewater

* Chemical selection and optimization of physical /

chemical treatment processes.
* Bench scale biodegradability testing, both aerobic and
anaerobic.

© Pilot scale treatability testing.

* Bench scale sludge thickening and dewatering testing.

* Dissolved air floatation festing.

Water

* Bench and pilot scale ozone treatability studies.

# Bench and pilot scale slow sand filtration tests.

* Activated carbon removal of organics including taste
and odours.

© Alternative disinfection techniques for frihalomethane
control.

* (Optimization of coagulation, flocculation and filtration
PrOCEsSes.
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John Meunier Inc.
6290 Perinault
Montreal, Quebec
H4K TK5

Telephone: (514) 3347230
Facsimile: (514) 334-5070

Gabriel Meunier, President
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Major products/services

e Screens: CONT-FLO, ROTARC, SOS, VO

* Screening ompactor: ROTORC

e Grif chamber: MECTAN, SAM

e Storm flow management: Hydrovex product line

Desired alliance with other firms

Open to different types of associations.

Company history

John Meunier founded the company in 1948 on the basis of 25 years of
professional experience in water hydraulics and filtration.

e (Current markets operating in: Canada and the United States

Technological expertise

* Provision of wastewater freatment process equipment.

e Strom flow management: Hydrovex products for use in combined sewer
regulation and control, sanitary flow inferception, storm water mangement and
flood control applications.

Products developed

Flow limitors: Model BV Vortex Valve TIT (thistle tube throttle)
Sediment control: SFT (sediment flushing tank)
Overflow water level controller: ARS (air requlated siphon)
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Kenox Corporation

Suite 107, 250 Consumers Road
North York, Ontario

M21 4V6

Telephone: (416) 756-4888
Facsimile: (416) 756-4889

R.P. McCorquodale, Technology Officer
L.J. vanMonsjou, Joint Venture/Licensing Officer
J.B.Stott, Markefing/Sales Officer

PRINTED IN CANADA
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Major products/services

o Treatment of liquid organic wastes

Development and marketing of patented process for freatment of liquid complex
organic wastes.

Desired alliance with other firms

The company seeks joint ventures or exclusive licensing arrangements with
major strategic partners in order to introduce technology worldwide.

Company history

The company is wholly Canadian-owned and was incorporated in Ontario in
1983.

® Sales: In 1989 were less than ST million; estimated sales
in 1990 are less than S5 million
o Employees: 4 (plus associates s required)
Active in research and development and marketing
* (urrent markets operating in: No restrictions (world rights)

Technological expertise

Patented wet air oxidation technology.

Products developed

Turnkey treatment plants with a through-put capacity from 0.5 L/s to more
than 8 L/s, i.e., designed, fabricated, turnkeyed and operated a fullscale plant
which successfully treats complex (hazardous,/foxic) liquid organic wastes from
a lorge drum reconditioning faility.

Products in development

Modifications to main process for adaptafion to specialty
wastes (sludges/semi-solids).
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Laidlaw Inc.

3221 North Service Rood
P.0.Box 5028

Burlington, Ontario
L7R 3Y8

Telephone: (416) 336-1800
Fox: (416) 332-9374

Donald K. Jackson, President and CEQ
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Major products/services

Under the nome Laidlow Environmental Services, Laidlaw operates commercial
wastewater treatment facilities, secure chemical landfills, incinerators,
physicakchemical treatment facilities, fuel blending operations, waste transfer
station and waste bulking. The company also specializes in providing services
for the small waste quantity generator (e.g. spent acid removal from electroplat-
ing operations), and the packaging and disposal of residual chemicals from labo-
ratory operations.

Desired alliance with other firms

Laidlaw Environmental Services seeks partners to develop liaisons and
joint ventures.

Company history

Laidlaw Inc. was founded in 1959, and has grown to become North America’s
second lorgest hozardous waste company and third largest solid woste com-
pany. The company operates from 48 locations in North America. Loidlow
Environmental Services was established in 1990.

e Sales: $1,4 billion

e Employees: 35 000
Research and development: Greater than 10
Sales and marketing: Greater than 500

e (urent markets operating in: Canada, United States

Technological expertise

Laidlow’s expertise concerns the application of technologies to the treatment
and disposal of industrial and hazardous wastes. Laidlaw has experience in the
design, construction and operation of commercial waste management facilities.
This is coupled with extensive experience in environmental impact studies and
environmental assessment of facilities.

Services offered

Laidlaw offers services in the operation of commercial waste manogement
facilities.
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M.M. Dillon Ltd.

M.M.Dillon Limited (International Division)
Suite 401, 150 Kent Street

Ottowa, Ontario

Canada K1P 5P4

Telephone: (613) 238-6423
Fax: (613) 237-7190

Jumes H. Kearney, P.Eng., President
Charles J. Kretch, P.Eng., Deputy Directorinternational Operations

PRINTED IN CANADA
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Major services

e Aerobic and anaerobic biological treatment technology
and physical-chemical treatment technology for water
reuse and wastewater treatment

e Laboratory testing, bench scale analyses, pilot scale
testing of processing equipment, design studies and
final engineering design

e Studies to evaluate options such as in-plant volume or
concentration reduction and alternative treatment,

disposal or reuse strategies

Desired alliance with other firms

Joint ventures or association arrangements to assess new markets in
environmentally sensifive geographical areas.

Company history

Dillon is o wholly Conadian-owned company. Starting with a single office in
1945, the company now has 10 offices across Canada and is working intemo-
tionally in Mexico, the Coribbeon and throughout Asio.

* Sales: Greater than $10 million
* R&D expenditure: $100 000 to $200 000
o Employees: 460

Research and development: 10

Marketing: 13

Current morkets operating in:
Canada, United States, Mexico, Caribbean, Indonesia, Thailand,
Philippines and China.
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M.M. Dillon Ltd.

(confinued)

Technological expertise

Dillon offers a broad range of specialized wastewater
treatment experience and experfise in providing effective and
relioble solutions to waste management problems. Sensitivity
to client requirements is an integral component of our
services. Dillon has developed innovative solutions for treating
wostewaters from outomotive, petro-chemical, food process-
ing, mining, manufacturing, brewery, soft drink and
biomedical facilities.
Typicaf process designs include aerated lagoons, biological
contactors, anoerobic biological treatment, physicakchemical
treatment, carbon adsorption, air flotation, sludge dewater-
ing, air pollution chatement, leachate treatment and
hazardous waste disposal.
Dillon carried out the process development, design and
contract administration (including assistance with commission-
ing) for the first fullscale londfill leachate treatment facility in
Canado. This design was the recipient of two owards.
Dillon offers a full range of environmental engineering
services including the following:
wasfe audifs, wostewater characterization, development
of processing schemes, equipment sizing and selection,
cost comparison and evaluation, detailed facility design,
assessment of regulatory compliance, contract administro-
fion, construction, installofion and commissioning services.
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Microbe Inc.

85 Midpark Road

London, Ontario
N6N 182

Telephone: (519) 668-1005
Facsimile: (519) 668-3188

Dr. J.P. Insell, Vice-President of Commercialization & Development
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Major products/services

e Pollutant-specific bacterial cultures
(research, development and marketing)
® Analytic services
e Wastewater treatment systems design
e Plant tissve culture research
(chemical and microbial analyses)

Desired alliance with other firms

Both research and commercial partnerships are sought.

Company history

A Canadion company formed in 1983, Microbe Inc. is a wholly owned subsidiory of
Microbe Corporation of London, Ontario.

o Sales: Less than ST million

® Employees: 15
Research and development: 7

Technological expertise

Natural (non-genefically engineered) bacteria are enhanced by proprietary
methods to more effectively degrade pollutants found in solids (bio-
remediation), wastewaters and to attack torget pests (biopesticides).

Products developed

Customized bacteriol cultures are manufactured and sold.

Products in development

Plant tissue-culture research.
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Monenco Ltd.

180 Attwell Drive, Suite 400
Rexdale, Ontario
MOW 6A9

Telephone: (416)798-0111
Facsimile: (416)798-0130

A.J. Birchenough, President
W H. Stiebel, V.P - Environmental Eastern

LA. Panek, V.P. - Environmentol Westem
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Major products/services

e Wastewater treatment
* Hazaradous waste management
e Waste management
Air pollution control
e Hydrogeology
® Industrial site decommissioning/cleanup

Monenco provides consultancy services in most aspects of engineering and
integrated project management, including research, study, design, development
and implementation of large and small projects throughout the world. Monenco
is active in the environmental, industrial, power, oil and gas and mining fields. It
has specific expertise in wastewater freatment, hazardous waste management,
wasfe management, including air pollution control and hydrogeology. The
reseorch and development progrom currently involves oil field produced
wastewater freatment, confominated soils fechnology development, and model
systems development for waste management.

Desired alliance with other firms

Joint ventures or associations on a project-by-project basisl.

Company history

Monenco Consultants was founded in 1907 as Montreal Engineering Company
Lid. It is wholly owned by Monenco Ltd., a public company, 67% of its shares
being held by Conodian public shareholders. The major shareholder is Majestic
Contractors Limited. Monenco Consultants Limited is one of 27 subsidiory and
associate companies in Canada, the United States and obroad that comprise the
Monenco Group.

® Sales: More than $100 million
e Employees: 1900
e (urrent markets operating in:
Public and private, governments and lending agencies in over 70 countries

(continued)
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Monenco Lid.

(confinued)

Technological expertise

Monenca is well experienced in engineering of industrial
water, wostewater and emulsion treatment systems; plant
cooling water systems; heavy oil produced water treatment;
site water drainage ond water treatment for re-use in steam
generation.

Monenco also specializes in the design of groundwater
contginment, and pump and freatment systems for the
recovery of hydrocarbon products and the removal of
dissolved chemicals.

Products in development

Monenco undertakes R&D for its clients as an integral part of
projects. An example is o current research program aimed ot
treating oilfield-produced water by reducing hardness and
silica for re-use as Enhanced Oil Recovery boiler feed water.

A new research program is directed af the removal of organic
chemicals from soil using enhanced oxidation processes.
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Monenco Lid.

180 Attwell Drive, Suite 400
Rexdale, Ontario
MW 6A9

Telephone: (416)798-0111
Facsimile: (416)798-0130

A.l. Birchenough, President
W_H. Stiebel, V.P.- Environmental Eastern
LA. Panek, V.P. - Environmental Westerm
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Major products/services

o Wastewater treatment
* Hazaradous waste management

e Waste management
Air pollution control

e Hydrogeology
® Industrial site decommissioning /cleanup

Monenco provides consultancy services in most aspects of engineering and
infegrated project management, including research, study, design, development
and implementation of large and small projects throughout the world. Monenco
is active in the environmental, industrial, power, oil and gus and mining fields. It
has specific expertise in wastewater treatment, hazardous waste management,
waste management, including air pollution control and hydrogeology. The
research and development program currently involves oil field produced
wastewater treatment, confaminated soils technology development, and model
systems development for waste management.

Desired alliance with other firms

Joint ventures or associations on a project-by-project basisl.

Company history o

Monenco Consultants was founded in 1907 as Montreal Engineering Company
Ltd. It is wholly owned by Monenco Ltd., a public company, 67% of its shares
being held by Canadian public shareholders. The major shareholder is Majestic
Contractors Limited. Monenco Consultants Limited is one of 27 subsidiary and
associate companies in Canada, the United States and abroad that comprise the
Monenco Group.

e Sales: More than $100 million
e Employees: 1900
e (urrent markets operafing in:

Public and private, governments and lending agencies in over 70 countries

(continued)
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Technological expertise

Monenco is well experienced in engineering of indusfril
water, wastewater and emulsion freatment systems; plant
cooling water systems; heavy oil produced water freatment;
site water droinoge ond water treatment for re-use in steam
generation.

Monenco also specializes in the design of groundwater
confainment, and pump and treatment systems for the

recovery of hydrocarbon products and the removal of
dissolved chemicals.

Products in development

Monenco undertakes R&D for its dients as an integral part of
projects. An exomple is o current research progrom aimed at
treating oilfield-produced water by reducing hardness and
silica for re-use as Enhanced Oil Recovery boiler feed water.

A new research program is directed at the removal of orgonic
chemicals from soil using enhanced oxidafion processes.
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NovaTec
Consultants Inc.

40 Powell Street, Suite 300
Vancouver, British Columbia

VA 1E7

Telephone: (604) 682-8777
Focsimile: (604) 682-3521

W.F. Hyslop, Ph.D., President

G.J. Bull, M.Eng., P.Eng., Principal
0. Turk, Ph.D., P.Eng., Principal

LF. Van Bostelaere, P.Eng., Principal
T.D. Vassos, Ph.D., P.Eng., Principal

PRINTED IN CANADA
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Major products/services

® Pulp and paper wastewater treatability studies

e Meat /fish processing plant wastewater treatment
studies and system design

* Oil refinery/gas plant wastewater freatment studies
and system design

*Hazardous waste management

® Process design for biological nutrient removal

* Pilot plant operation

e Qutfall and ground disposal design

NovaTec Consultants supply specialist consulfing services to other consulfing
firms and government agencies. Specialists have advanced degrees:

Ph.D. s — (2) Environmental Engineering, (1) Chemistry

(1) Chemical /Biochemical Engineering
Masters — (4) Environmental Engineering

Desired alliance with other firms

Other firms with detailed design expertise, but lacking process capabilities in
advanced wastewater treatment.

Company history

The company is wholly Canadian-owned and was started in December 1984.
There are two offices in British Calumbia, Vancouver and Victorio.

® Soles: Less than 5 million
 R&D expenditure: $50 000
o Employees: 26
Research and development: 2
Markefing: 1
e (urent markets operating in:
Europe (Denmark, Sweden, West Germany), United States (Monfana)

(continued)
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Novatec Consultants Inc.

(confinued)

Technological expertise

 Process design for biological freatment systems for municipal
and industriol wastewatess.

e Design of water treatment systems for municipal and
industrial applications.

o [ffluent disposal design including marine outfalls, complex
ground disposal and land applications systems.

» Advanced treatment technology design for pulp ond paper
wastewaters.

Products in development

Expert system applications for wastewater treatment plant
operator training and process modelling.

Process troubleshooting, instrumentation applications for plant
refrofits.
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Pollutech
Environmental
Limited
768 Westgate Road

Oakyille, Ontario
L6l 5N2

Telephone: (416) 847-0065
Fax: (416) 847-3840

President: Richord V. Loughton
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Major products/services

e Process evaluations

® Testing laboratories
Chemical, biological

e Natural science services

e Workplace testing

e Corporate consulting

Desired alliance with other firms

Design consultonts.

Company history

Pollutech Environmental Limited is o wholly owned subsidiary of the Canadian
firm Loughton Development Corporation.

® Sales: $1to 5 million

o Employees: 22

e (urrent markets operating in:
China, Spain, West Germany

Technological expertise

Process evaluations for tertiary treatment, marine testing, florine control.

(continued)
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Pollutech
Environmental

Limited

(confinued)

Products developed

Corporate services: plont oudits, property transfer evaluations,
decommissioning studies, environmental risk assessments,
corporate consulfing and advisory services.

Process evaluations: effluent treatment, wafer freatment,
atmospheric discharges, hazardous industrial wastes,

waste recovery and ufilization.

Testing facilities: laboratory services, bench scale festing,
pilot plont evaluations, analytical services, toxicity tesfing,
Great Lokes testing facility.

Workplace environmental services: indoor air quality assess-
ments, industrial hygiene and occupational health,
employee training programs.

Products in development

Confidential. Client information.
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Strategic partnerships

Proctor & Redfern
Limited
45 Green Belt Drive

Don Mills, Ontario
Conode M3C 3K3

Telephone: (416) 445-3600
Fax: (416) 4455276

Stuart . Angus, P. Eng., President
Frank C. Moir, P. Eng., Vice-President
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Major products/services

e Environmental Engineering Consulting

This firm of consulting engineers, architects, planners and environmental scien-
fists provides services in the fields of water and wastewater treatment, waste
management, urban development and fransportation.

Desired alliance with other firms

Practor & Redfern Limited seeks to develop alliances with major strafegic part-

ners in order fo extract information, develop applications and introduce them fo
the North American markefplace.

Company history

Established in 1912, Proctor & Redfern Limited is one of Canada’s oldest con-
sulting engineering firms. It is a Canadion firm, wholly owned by employees.
The firm consists of approximately 700 staff, of which some 300 have profes-
sional status. Proctor & Redfemn operates from 14 offices in Ontario and an
office in St. John's, Newfoundland. There is an offifiate in Florida, United States.

® Sales: More than 10 million
® R & D expenditure: $100 000
Employees: 700
Research and development: 12
Marketing: 1
e (urrent markets operating in:
Canada, United States, Bermuda, Caribbean

(continued)
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Proctor and Redfern
Limited

(continued)

Technological expertise

Industriol /municipal water and wastewater treatment plant
design, process optimization and operation, process audits. All
scoles of operafion from 10 m* to 545 000 m*/doy.
ndustrial pollution abatement using the concepts of reduc-
tion, re-use and recycling.

Support to industries to aid in reduction of discharges

to receiving waterbeds.

Environmental impact studies and water quality assessment.
Municipal sewer use by-low implementation and enforcement.
Hazardous waste cleanups, site audits, inspections and
remediations.

e Envionmentol assessment and approvals.
® Analytical services
* Sludge management and disposal including incineration.

Products developed

Feasibility studies, project management, contract prepara-
fion/administration, evidence and expert testimony, field
services, investigations and reports, preliminary design/con-
cepts, advisory services, tender call and review, linison with
approval authorities, detailed design, and construction

man agement.

Development of the Proctor & Redfemn Proporfional Sampler
for precisely determining the levels of consumption of metals
in drinking water af any point in the distribution system.
Development of Automated Breakline Technology software
which greatly increases the reliability ond oddressability of
computerized terrain modelling.

Innovative computer software programs to optimize and
modify wasfewater freatment process froins and fo update
cast benefit analyses of various unit operators.
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Strategic partnerships

R.V. Anderson

Associates Limited

1210 Sheppard Avenue East
Willowdale, Ontario
M2K TE3

Telephone: (416) 497-8600
Facsimile: (416) 497-0342

Kenneth Morrison, President
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Major products/services

e Environmental services
Pollution abatement and planning
Environmental audits
Environmental assessments
Privatization
Wastewater and water treatment facilities
and contract operations

Consulting engineering services have been provided to government agencies and
fo the private sector for over 40 years.

Desired alliance with other firms

Through joint venture arrangements, other firms can bring fo an alliance, skills
related to total project delivery. This would allow sharing of project risks and
rewards for a diversified approach.

Company history

The company was founded in 1948, incorporated by Onfario Charter in 1951 as
R.V. Anderson and Associates Limited and changed 1964 to R.V. Anderson
Assaciates Limited. The firm is wholly owned by its Canadian practising princi-
pals. In 1988, Dennis Consultants Limited of Sudbury was merged with RVA fo
expand the firm’s service areq.

® Sales: More than $10 million

o R&D expenditure: $250 000

e Employees: 160 (consulting)

e (urrent markets operating in:
Geographic market areas are currently in Eastern Canada ond selected
offshore projects: Indonnesia, Saudi Arabia, Argentina, United Kingdom,
Brazil and United States

(confinued)
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R.V. Anderson
Associates Limited

(continued)

Technological expertise

Environmental planning, water pollution control, water supply,
water resources, municipal services, structural engineering,

architecture, funnels, transportation, lond development.

Products developed

Total project delivery for environmental projects including
some o all of the following: feasibility study, planning,
design, build, own and operate wastewater facilities.
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Canadi Strategic partnerships

Solarchem Major products/services
En Vironmen fal S ys fems ® RAYOX second generation enhanced oxidation

water decontamination systems

40 West Wilmot Street . . : :
Richmond Hill, Ontario Manufacture, installation and operation of RAYOX second generation enhanced
148 TH8 oxidation water decontamination systems.
Telephone: (416) 7649666 Desired alliance with other firms

Focsimile; (416) 764-9669

Qualified applications /contacts for RAYOX with end users, or sales to such a firm
Dr. R.0. Samuel Stevens, President if they are in the remediation business (e.g. clean-up of groundwater or the
P.W. Smith, Vice President, Marketing and Soles provision of water remediation with a transportable facility). Territoriality or field
of use limited licences are possible as well as joint venfures.

Company history

Brolor Investments Ltd.

(Holding company of the Lorriman family of Ontario)
Ontario Development Corp

Domtar Inc.

Management

e Sales: Less than S5 million
R&D expenditure: $500 000
Employees: 25
R&D, manufacturing and marketing
e (urrent markets operating in: Canada, United States

Technological expertise

Solarchem has developed second generation enhanced oxidation processes for
the remediation of contaminated water, air and soil. The soil remediation
process could also be used for on-site destruction of high//strength PCBs. The
water clean-up process (RAYOX) is being used to clean up groundwater and
process wastewater containing a wide range of contaminants such as explosive
compounds (TNT, NG, EGDN, RDX, etc.), chlorinated hydrocarbons

(TCE, PCE, DCE, TCA, DCA, CC14, PCBs); Phenols (resorcinol, creosol, TCP, PCP);
gasoline (B,E,T,X, TPH); Nitrosamines (DMNA, MMNA); Cyanides (fixed

and free); PAH, pesticides.

(continued)
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Solarchem Environmental
Systems

(continued)

Products developed

Design, monufacture, installotion and operation of full-scale
RAYOX systems for the remediation of confaminated process
or groundwater.

Onssite or loboratory pilot scale treatability /design studies.

Products in development

Solvolox: Pracess for remediation of contaminated soils (e.g.
P(B) or on-site destruction of high-strength PCB.

Deodair - Second generation enhanced oxidation process for
the deconfaminafion of high volume, low concentrafion
exhaust air streams. Process is especially cost-effective for
exhaust streams with less than 100 ppm of VOC or other
contaminant. Technology of advanced development stage - o
1 000 L/s technology improvement program underway
jointly with the University of Toronto.




Canada

Industrial Wastewater Management

Strategic partnerships

SNC/Enersludge

2 Place Felix Martin
Montreal, Quebec
H2Z 113

Telephone: (514) 866-1000
Facsimile: (514) 866-0795/1549

Algin Perez, President
Gilles Fournier, Vice-President Environment & Public Works

PRINTED IN CANADA
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Major products/services

* “Qil from sludge” technology
* Multistage anaerobic reactors

Engineering, procurement and construction in the chemical and petroleum,
hydroelectrical, mining and metallurgy, municipal and environmental aregs.

Desired alliance with other firms

Joint venture with local firm to undertoke wastewater projects where “oil from
sludge” and multistage anaerobic reactor could be sold and installed.

Company history

Founded in 1911, SNC has provided engineering, procurement and construction
services, ond since then the company hos joined the Montreal and Toronto stock
exchonges. SNC commercializes Enersludge technology to transform municipal
sludge info oil.

* Sales: More than $10 million
o R&D expenditure: $2 million
» Employees: 4 600
Research and development: 30
Manufacturing: 1 800
Markefing: 40
o (urrent markets operofing in:
Canada, United States, Tunisia, Morocco, India

Technological expertise

e Transformation of municipal sludge into oil.
e High-rate anaerobic digestion.

e Engineering and construction.
 (ontrol and communicafion systems.

(confinued)




SNC Enersludge

(confinued)

Products developed

o Removal of heavy metal from contaminated soils
* Spectroscopy for pollution assessment and control
* (Geomatic applied to environment
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Trojan Technologies
Inc.

845 Consortium Court
London, Ontario
N&E 258

Telephone: (519) 685-6660
Facsimile: (519) 681-8355

H.J. Vonder Loon, President
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Major products/services

e Ultraviolet disinfection systems
Municipal
Industrial
Residential applications

Desired alliance with other firms

Marketing expertise in local market.

Company history

Founded in 1977, the company is a privately held, wholly Canadion-owned
company.

® Sales: Less than ST0 million
o R&D Expenditure: $0,5 million
o Employees: 45
Research and development: 6
Manufacturing: 35
Marketing: 4
e (urent markefs operafing in:
Conada, United States, Australio, New Zealand, West Germany, Hollond,
United Kingdom, Italy, Mexico, Norway and Singapore

Technological expertise

Ultraviolet disinfection.

Products developed

Have developed in-house a complete range of ultraviolet disinfection units.

Products in development

Photo-chemical oxidation systems.
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Strategic partnerships

Zenon Environmental
Inc.

845 Harrington Court
Burlington, Ontario

L7N 3P3

Telephone: (416) 639-6320
Facsimile: (416) 639-1812

Dr. Andrew Benedek, CEQ
John A. Coburn, President
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Major products/services

® Reverse osmosis and vltrafiltration
membranes and systems for
water purification

* Instrumentation for optimizing sludge
dewatering

e Environmental process engineering

o Environmental chemical analysis

Desired alliance with other firms

Seeking partners to distribute Zenon products. Also interested in joint venture
opportunities for environmental laboratory and engineering services.

Company history

Zenon Environmental Inc. began operation in 1980 under Dr. Andrew Benedek,
then a professor of chemical engineering at McMaster University. The Company
structure was designed fo provide solutions to the world's water problems and
rapidly become well known for exceptional capabilities in the field of trace
organic analysis ond specialized analytical methods development. As Zenon's
emphasis has shifted to industrial monitoring, its reputation as a quality leader
continues to be enhanced.

 Sales: More than $25 million

* R&D expenditure: More than $2 million

e Employees: 220
R&D, manufacturing and marketing

e (ument markets operating in: Canada, United States, Japan, Australi,
Hong Kong, South Korea, Holland, France ond Greece

Technological expertise

Specialized organic analysis (i.e. dioxins), membranes for oily waste, coloured
water, metallic wastes, etc., instrumentation for sludge conditioning.

(continued)
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Zenon Environmental Inc.

(continued)

Products developed

Specialized ultrafiltration /reverse osmosis systems for each

market application listed previously.
Sludge conditioning controller.
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Canada Strategic partnerships

Institut National Maijor products/services
de la Recherche T
... f. o ® Pollutant biogeochemistry
Scienti ique - tau ® Pollutant ecotoxicology
o Nutrient dynamics

2800, rue Einstein, suite 105 * Hydrological modelling

Quebec, Quebec e Water resources

G1X 4N8

Statistical and numerical analysis

Telephone: (418) 654-2532

Foc (418) 6542600 INRS is involved in research and development in the water sciences.

Jean-Pierre Villeneuve, Managing Director Desired alliance with other firms

Joint venture and partnership.

Company history

The INRS centre was created in 1970 and now has 16 professors, 6 associates,
13 research assistants and 10 technical and office staff. There are 60 students
pursuing master and doctoral studies. The budget is S6 million, of which $3,5 is
from contracts and granfs.

® RR&D expenditure: 6 million
 Employees: 85 (research)
® (urrent markets operating in:
Canada, Switzerland, France, Mali, Morocco, Argentina, Mexico

Technological expertise

Optimization, modelling, organic groundwater pollution, expert systems, GIS,
finite elements, nutrient speciation, statistical analyses, heavy metal behaviour,
treatment processes of sewer overflows, control and optimization, digital image
processing, acid rain impacts, snow melt and geochemistry of sediment.

(confinued)
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Institut National
de la Recherche
Scientifique - Eau
(conitued)

Products developed

Environmental software, online management control,
analytical chemistry analyses, partnership with consulfing
firms ond related services. Formatting and teaching in
environmental sciences.

Products in development

Online control of sewer overflows, hydrodynomic modelling of
the St. Lawrence river, reaktime control of reservoir, river
water quality modelling.
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Canada Strategic partnerships

Ontario Waste Major products/services
M anagem ent Cor p- e Waste management technical assistance to
( oOWM C) industry
® Laboratory services
2 Bloor Street West, 11th Floor e Waste audit training and seminars
Toronto, Ontario e Site remediation assistance
M4W 3E2
Proposed 300 000 t/a hazardous and liquid industriol waste treatment and
Telephone: (416) 923-2918 disposal facility, waste reduction assistance fo industry.
Facsimile: (416) 9237521
Or. DA Chant, President Desired alliance with other firms

Novel technologies for waste minimization/management.

Company history

The Company is an Ontario provincial Crown corporation with o mandate to
develop and operate facilities for the treatment and disposal of all types of
hazardous and liquid industrial waste generated in Onfario.

* Employees: 68
 Employed in operations: 26
Administration and finance: 14
Marketing: 16
Communications: 1
e (urrent markets operating in:
Ontario hazardous and liquid industriol waste management market

Technological expertise

Proposed facility to include rotary kiln incineration, physical /chemical treatment,
solidification and secure londfill of freatment residues.
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Strategic partnerships

Ortech International

2395 Speakman Drive
Mississauga, Ontario
15K 183

Telephone: (416) 822-4111
Facsimile: (416) 823-1446

Robert Bowen, Markefing Manager
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Major products/services

o Environmental research and development
Chemical
Automotive
Resource
General manufacturing sectors

Contract R&D related to environmental protection in the chemical, automotive,
resource and general manufacturing sectors. The company does treatability
studies on waste streams using pilot, bench and full-scale systems, and provides
development services for waste treatment equipment and instrumentafion.

Desired alliance with other firms

We are inifially interested in o sub-consulfing role (exclusive, if preferred)
providing our development expertise for treatment ond management of
complex wastewater systems.

Company history

Since 1928, the company has provided R&D services to Ontario manufacturing
firms. During the last 10 years, the company has expanded into the United
States (15% revenues). The number of environmental clients is increasing,
moking up 50% of business, and this sector confinues fo grow.

® Sales: More than $30 million
e R&D expenditure: 1 million
e Employees: 400
Marketing: 10
e (urrent markets operafing in:
United States, Canada

Technological expertise

Broad range of environmental technologies in air and water pollufion control:
wet air oxidation, cyanide destruction, point-of-use water filtration, chemical
analysis, aerobic and anaerobic treatment, mining waste treatment and
advanced oxidation.

(continued)




Ortech International

(continued)

Products in development

o Application of aerobic and anaerobic reatment systems for
londfill leachate.

o Application of chlorine dioxide for disinfecting wastewater
effluents.
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Canada Strategic partnerships

Waterloo Centre for Major products/services
Process De Velopmenf e Wastewater treatment technology licences

(WCP D) Eighteen licences with industries in Canada, United States, United Kingdom,
Sweden. Ideally technology is exclusively licensed to North American firms who
have the capability to effectively conduct offshore sales and markefing
activities.

University of Waterloo

Waterloo, Ontario

N7L 361 Desired alliance with other firms

Joint development research contracts directly with either WCPD or licensee
Telephone: (519) 888-4058 companies of the WCPD.

Facsimile: (519) 8886179

E.B. Cross, Executive Director (ompuny hlstory

The WCPD has operated for 11 years within the University of Waterloo’s
Department of Chemical Engineering. The WCPD’s mission s to idenfify, protect,
develop and license technologies emerging from the academic research
programs to the industrial sector for full commercialization. Royalties eamed ore
shared with the inventors and the University, with the University portion directed
fo confinued development activities.

e Sales: Less than S5 million
 R&D expenditure: 2 million
 Employees: as many as 40
Research and development: 38
Administrafion: 2
e (urrent markets operating in:
Canado, United States, United Kingdom, Sweden, Mexico, France,
Yugoslavia, China and Thailand

Technological expertise

e Unif processes for industrial wastewater management
o Air pollution control technology: scrubbers
e |mproved zinc roasting processes to reduce waste handling

(confinued)
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Waterloo Centre for
Process Development
(WCPD)

(confinued)

Products developed

* Device for low-cost improvement o existing sedimentation
tanks

e Dust removal air scrubbers

® |mproved zinc roasting processes to reduce waste handling

Products in development

Dry model of dust removal air scrubber af the

demonstration stage.

Turbulent Flow Agglomeration Filter (Dry) for the collection of
fine dust particles in exhaust gases.




Canada Strategic partnerships

Wastewater Major products/services
TGChﬂOIogy Centre e Environmental protection technologies
{ WTC) Water pollution control
Waste management

867 Lakeshore Road, Box 5050
Burlington, Ontario
L7R 4A6

The WTC undertakes research and development of environmental protection

technologies in areas related fo water pollution control and waste management.
It also serves in an odvisory capacity to various levels of govemment with regard
fo the technological basis for regulatory control of contaminants emanating from

Telephone: (416) 336-4588 wastewaters and their associated residues.

Facsimile: (416) 3364765
Dr. B.E. Jark, Director Desired alliance with other firms

Beverly Pasian, Technology Transf
el New alliances concerning marketing of new products as they are developed.

Company history

Established in 1972 as a federal government research luboratory. At the WTC,
processes and technologies for treating wastewater and sludge are developed.
The Centre’s unique facilities are often utilized by industry, provincial agencies
and municipalities to deal with particularly difficult and costly water pollufion
problems. As well, WTC cooperates with the private sector to refine and
demonstrate technologies that appear to have commercial promise.

o R&D expenditure: Up fo $10 million
* Employees: Approximately 50 plus up to 150 assoc. contractors
Research and development: 80% R&D and related activities
e (urrent markets operating in: United States, Furope, Pacific Rim countries

The WTC is the foremost facility for water pollution control research in Canada
and provides the focal point for water pollution control technology in Canada’s
infernational frade and negofiations.

(continued)
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Wastewater
Technology Centre
(WT()

(continued)

Technological expertise

The WTC consists of three research and three support Expert systems developed for the selection of freatment methodologies and

divisions: in-plant process optimization is another important component; such systems
offer tremendous potential for maximizing processing cost-efficiency while

1. Biological processes maintaining environmental quality control.

2. Physical /chemical processes

3. Residue management The area of advanced industrial materials development is also important for

4. Laboratory services waste confrol and treatment; potential applications include landfill liners, waste

5. Computing and information stabilization and new types of membranes and coagulants for physical /chemical

6. Support services wastewater freatment.

Scientists, engineers and various support staff in these Gold mill design expert system; membrane applications; liner technology; others

divisions have unique research facilifies consisting of o wide
variety of wostewater and sludge freatment pilot plants,
laboratories and offices. Emphasis is placed on developing
bench scale and pilot scale processes utilizing industrial
wastewaters, municipal and industrial sludges and other
confaminated materials. Mobile pilot scale process units and
laboratories are employed fo facilitate field projects and
demonstrations at locations across Canada.

Products developed

Exomples of products developed include:

e (iHromsludge technology

* Sludge conditioning controller

® Process audit technology

e Soil remediation criterio expert system (AERIS)

Senvices offered include advice in providing sampling
protocols, data interpretation and quality assurance, and
research is undertaken on analytical methods ond enhanced
sampling techniques.

Products in development

Biotechnology is the focus of much of the research and
technology development currently being undertaken af the
Wastewater Technology Centre.










