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EVALUATION QUESTIONNAIRE

Please complete and return the following evaluation questionnaire. Your
comments will assist us in planning future initiatives to promote consulting
services. Please indicate your response by circling a number or elaborating in words where appropriate.

1. Please tell us a little about your company.

2. How did you find out about this study?

3. How would you rate this study as a guide to assist consulting
engineering firms in their efforts to penetrate the eastern seaboard U.S.
market? Please circle one only.

Unsatisfactory Average Excellent No Opinion
1 2 3 4 5 0
4. If your answer to question #6 was less than 5, please comment on how

you think this study could be improved.

5. If your answer to question #6 was greater than 3, please tell us which
part(s) of the study was/were of particular interest to you.

6. Any other comments?

Thank you for your comments!



QUESTIONNAIRE D’EVALUATION

Veuillez remplir et retourner le questionnaire d’évaluation suivant. Vos
commentaires nous aideront a planifier des initiatives pour promouvoir les
services d’experts-conseils. Indiquez votre réponse en encerclant un chiffre ou

par un court texte.

1. Parlez-nous un peu de votre entreprise.
2. Comment avez-vous entendu parler de cette étude?
3. Dans quelle mesure trouvez-vous que cette étude aide les entreprises de

geénie-conseil a pénétrer le marché de la cdte est américaine?
N’encerclez qu’une seule réponse.

Insatisfaisant Moyen Excellent Sans opinion
1 2 . 3 4 5 0

4, Si votre réponse a la question 6 est inférieure a 5, dites-nous comment il
serait possible a votre avis d’améliorer cette étude.

5. Si votre réponse a la questibn 6 est supérieure a 3, dites-nous quelle(s)
partie(s) de I'étude a (ont) été d’un intérét particulier?

6. D’autres observations?

Merci!



Executive Summary




Penetrating the U.S. Environmental Market: Prospects and
Strategies for Canadian Consulting Engineers

U.S. Eastern Seaboard Focus

Executive Summary

The professional service industries play a very important role in the Canadian economy. Within
the professional services area, the Canadian consulting engineering sector is highly competitive
both in domestic and international markets. As well, the environmental service market is sizeable
and enjoying rapid growth in Canada and the United States. Furthermore, Canada's international
image in the environmental and engineering sectors is positive, although arguably under-promoted.

Our discussions suggest that Canadian engineering firms benefit from U.S. market activity in a
number of ways, including:

a market diversification which reduces dependence on a single marketplace;

an exposure to new technologies, new financing concepts and evolving trends;
a first-hand knowledge of the strategies of potential future competition;

an enhanced access to more ideas and broader skills;

an increased level of revenues and profit;

an extended life for the firm's service concepts;

a better utilization of company personnel, facilities and overheads.

e ©& o ¢ o o o

Background to the Study

For these and other reasons, the federal government and the Canadian industrial community have
placed an emphasis upon fostering the growth of Canadian capabilities in the U.S. environmental
engineering market.

This study is one result of this emphasis. The study has been commissioned by External Affairs
and International Trade Canada and conducted by Ernst & Young Management Consultants! with
the guidance of the Association of Consulting Engineers of Canada and Industry, Science and
Technology Canada.

1 Additional information may be obtained from Tony Going and/or Paul Stothart in the Ottawa office of Ernst &
Young at (613) 232-1511.
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The study's main report comprises four chapters and six appendices. The chapters discuss
respectively the study background, the market size and trends, the criteria for market entry, and the
methods of identifying specific opportunities. The appendices describe the available government
assistance, trade shows, documents, universities, U.S. engineering firms and other sources of
information that should be of interest to Canadian engineers and environmentalists wishing to

penetrate the U.S. market.

The study focuses upon the Eastern United States market, although much of the information and
observations are applicable to the entire U.S. market. Similarly, the study concentrates on private
sector opportunities, although some information is also provided pertaining to public sector
markets. The findings and information contained in the report are based upon a review of existing
documents, as well as over 100 interviews with manufacturers, utilities, engineers, governments,
and other organizations in Canada and the United States.

American Market Potential

While the Canadian market represents a sizeable base of activity for Canadian environmental
engineering firms, it is quite small in comparison to the market to our immediate South. The
American environmental market potential is of staggering proportion in its size, its diversity, and
its growth rates. The United States market totals some $130 billion in 1991 spending,
encompassing about $33 billion in air-related spending, $52 billion in water and wastewater
spending, and $45 billion in solid and hazardous waste management. Around 60 percent of the
market involves private sector spending, while 40 percent involves spending at the federal, state,
and municipal government level.

The market is growing at a rapid pace - most indications suggest a market growth of around 20
percent annually. By the Year 2000, some 3 percent of the U.S. GDP will be spent on
environmental matters, compared to a current level of around 1.8 percent.

Existing studies and projections indicate the rapid growth of various industry sectors, many of
which have substantial process engineering service elements associated with them. The following
statistics provide an indication of the magnitude of potential market opportunities:

* Recycling markets are projected to grow at 13 percent in the United States through 1994.
Recycling will account for 43 percent of plastic waste disposal in 2002 versus one percent in
the late-1980s.

« The U.S. government expects $60 billion to be spent by 2000 in order to meet the
requirements of the Clean Water Act amendments of 1987.
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* The Clean Air Act revisions of November 1990 are expected to generate $25-35 billion in

annual spending as organizations attempt to meet its requirements.

The annual water supply budget in the U.S. amounts to some $150 billion. Some sources
estimate American water supply infrastructure investment needs of $139 billion by the year
2000 and wastewater treatment infrastructure needs of $508 billion.

While there are a number of studies available, and a range of market statistics and growth
projections, we have conveyed a view in the report that such studies have only limited usefulness.
Our overall view of the market is that it is large, growing at approximately 10-20 percent annually,
and likely to exhibit strong growth well into the future.

The key element for Canadian engineering firms is to ride their own niche areas of expertise into
the U.S. market using the broadest possible network of contacts, information, and alliances.

American Market Trends and Characteristics

The U.S. environmental engineering market exhibits a wide range of general trends and
characteristics. Some of the most important are summarized below.

L

As in Canada, legislation is the driving force behind the market. Companies tend to meet,
though not exceed, the environmental requirements placed upon them. Spending on
environmental areas, particularly those with little immediate financial benefit, tends to be
done grudgingly. Packaging an offer/proposal in terms of payback period is thus a useful
technique for environmental engineering firms.

The market is volatile and it is consequently quite difficult to predict market size and targets.
The legislators and enforcement agencies generally establish ambitious targets that tend to slip
as the target dates approach.

The State governments are the prime enforcement agencies. It has been suggested that
environmental enforcement by state governments tends to lag during tough economic periods
and that even in periods of economic growth, enforcement is constrained by the large number
of emitting sources and the limited resources of the responsible enforcement agencies.

As in Canada, individual state governments are responsible for engineering licensing.
Generally, in order to conduct U.S. work, Canadian engineers must either pass a two-step
accreditation process or enter arrangements with local firms to handle the "stamping" of all
work in the given state.
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There is a more active legal involvement in the U.S. environmental sector than in the
Canadian community. Among other factors, this stems from the greater profile of liability
questions in the U.S., as well as from the number of government policies which emphasize
private-sector solutions to problems. The high legal involvement is perhaps best illustrated
by the Superfund, where we are aware of one (unsubstantiated) estimate that 55 percent of all
Superfund spending since its inception in 1980 has been directed toward legal fees.

Regarding the above point, there is a growing effort being made toward addressing liability
and insurance concerns. For instance, the government is including liability limitations in
recent legislative changes and legal disputes are increasingly being settled through mediation
and other out-of-court means. More attractively priced insurance is again becoming
available.

Academic institutions are also actively involved in the U.S. community. Substantial numbers
of Environmental Protection Agency (EPA) and Department of Defence (DOD) contracts are
channelled through universities. University interaction with business is common.

While the U.S. environmental market demand arguably exceeds its supply capabilities,
competition is nonetheless intense in many environmental areas. The American engineering

and environmental community encompasses hundreds of qualified firms.

There is a high degree of government-industry interaction in the U.S. environmental
community. This interaction is mainly in two areas. First, U.S. legislators and policies
place a very high reliance upon industry suggestions, technologies and initiatives. Second,
there is a trend toward the privatization of infrastructure-related developments, as city and
county governments attempt to find funding for sewage treatment, water treatment and other
projects.

There is a trend in the U.S. toward process improvements, rather than end-of-line treatments,
as a means of solving environmental problems. This trend places a greater emphasis upon
environmental engineering as a key solution.

Many American defence contractors are making substantial shifts into the environmental area.
According to varying sources, it is unlikely that the so-called "peace dividend" will actually
be transferred from DOD to other environmental departments. A more likely scenario is that
DOD will become actively involved in environmental clean-ups.
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Areas of Canadian Expertise

Canada's infrastructure-related development, resource base, and geographic diversity has required
the nation to build a wealth of expertise in various engineering areas. There are a total of around
4000 engineering firms in Canada, some sixteen of which employ more than 500 people. Total
annual international billings of Canadian engineering firms are approximately $450 million. A
number of Canadian firms already rank among the largest foreign engineering firms in the United
States.

A further eighty Canadian engineering firms employ between 100-500 people and it is largely this
group (and smaller firms) that may benefit most from this report.

Canada has expertise to offer the U.S. Eastern Seaboard market in a number of environmental
engineering consulting areas. Some of these include the following:

Hazardous Waste

» Hazardous waste management .stratcgies, including technologies addressing the
remediation of leaky underground storage tanks, the destruction of PCBs, and.the
handling of low level radioactive waste.

» Mine tailing rehabilitation and the rehabilitation of coal mining sites.

* Medical waste management services.

* Novel approaches to site remediation.

 Destruction of high strength, complex bioresistant chemical wastes.

Solid Waste :
+ Sludge management, including energy recovery from high-strength organic waste and oil
production from sludge. '
+ The management of landfill sites (leachate management), including the control and
management of migrating and emitted gases.

Water and Wastewater

» Aquifer remediation technologies.

+ Photo-oxidation of complex compounds in contaminated aquifers.

* Sewers and sewage-related expertise, including the removal of biological and chemical
nutrients from wastewater, the dynamic modelling of wastewater treatment plants and
controlling of sewage flows and combined sewer overflows, and the application of expert
systems to trouble-shoot at wastewater facilities.
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+ Water and wastewater disinfection technology using UV.

Air Pollution
 Air pollution monitoring devices and services, including acid rain and sulphuric emission

management and the analysis and improvement of "sick buildings".

Recovery and Recycling
» Services oriented toward the recovery, recycling, and re-use of various products
(solvents, oils, metals, etc) and recovery and recycling technologies involving membrane
systems. '
» The approval process in all environmental areas, including impact assessment and risk

assessment.
Entry Barriers and Strategies

Exports of engineering services to the U.S, as is the case in most service industries, generally
require the establishment of an actual physical presence through a local office or joint venture of
some type. This stems from a couple of realities, including the requirement to provide on-site
service to successfully complete the job, the necessity of having local contacts and connections to
win business, the need to have adequate insurance and a familiarity with the local regulations, and
the fact that certain jobs (particularly government procurement projects) may quite simply require
local content in order to qualify.

Canadian engineering firms have already entered the U.S. market through this strategy. One
example, Gore & Storrie, has recently signed an agreement with an American firm to conduct
water-related projects in the United States. The two firms jointly own a new firm that benefits
from Gore & Storrie's environmental engineering expertise and from the U.S. partner's 24
nationwide offices. A second exampie, Acres International, has several American offices that are
active in waste management and other environmental work. To obtain the necessary certificates for
structural designs, Acres uses its American personnel certified in the appropriate states to affix the
necessary seal. To access Superfund projects, Acres has established affiliations with laboratories
that are certified by the Environmental Protection Agency.. A final example, W.F. Baird and
Associates, a small marine and coastal engineering firm, has conducted a number of environmental
_projects, initially through aligning with a local partner and subsequently throhgh opening a local
office.
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The accreditation process for professional engineers in the United States is handled by individual
states and generally involves a two-step approach. First, an "EIT" exam is written shortly after
graduation and covers a range of engineering disciplines. Approximately three years later an
engineering "business practices" exam is written. The latter generally does not pose problems for
Canadians, although the former does present problems for those Canadian engineers who are
several years past graduation. There are centres in Canada where the EIT exam can be written -
Canadian firms entering the U.S. market are increasingly having their recent engineering graduates
write these exams.

In former years, Canadian professional service firms have often experienced considerable border
delays in entering the United States. Among other service industry benefits, the Free Trade
Agreement (FTA) aims to reduce border annoyances and delays for professionals entering the
United States for business purposes.

Recommendations

The research and interviews conducted during this study have provided an indication of the kinds
of strategies that Canadian environmental engineering firms could use to successfully enter the
U.S. market. Many of these are consistent with those noted in Ernst & Young's recent study of
the U.S. construction market.?

It should, however, be made clear that there is no one strategy that will suit all firms. The
particular strategy that a firm ultimately chooses to follow should be based on a number of factors
including the firm's experience and knowledge of the U.S. market, the resources (both financial
and personnel) at the firm's disposal for market expansion into the U.S., and the objectives that the
firm wishes to achieve in selling its services to the United States market.

In the text of the report, we have suggested a number of documents that could assist Canadian
firms in quantifying the market size, identifying specific companies of interest, detailing trends,
and researching other matters. Conducting such "homework" will allow Canadian firms to either
develop projects themselves or bring added "clout” to any local partnership they may have entered.

The following documents might be particularly useful for those firms, governments and
associations that are seriously interested in the U.S. environmental engineering market. The names
and numbers where such documents can be obtained are presented in the main report.

2 Penetrating the United States Construction Market, January 1990,
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Manufacturing USA - $US 169
- ACEC Annual Directory - $US 140
Environmental Engineer Selection Guide - free
The Cost of a Clean Environment - $US 50
Resource Guide to State Environmental Management - $US 40
Encyclopedia of Associations - $US 305

* & o o o o

Once the appropriate market research has been conducted, there are a number of activities that all
firms should consider in formulating a strategy for entering the U.S. market. Some of these are
practical, common business sense suggestions that we have found are sometimes overlooked when
firms approach a foreign market. Other suggestions are related to the particular nature of service
industries and Spcciﬁcally the environmental éngineeﬁng consulting industry.

The following recommendations should, therefore, be considered when Canadian environmental
engineering firms are preparing their entry strategies. Most are addressed to Canadian engineering
firms, although some recommendations to governments and other organizations are also included.

1) Buying a company or "buying" some local people may be the preferred and most profitable
route to market entry. Local contacts, reputation, and knowledge are very important in capturing
environmental business in any U.S. region. Teaming with local partners serves a number of
purposes, including reducing risk, increasing the chances of winning, lowering marketing and bid
costs, and increasing the number of opportunities to pursue.

2) In establishing their U.S. operations, Canadian firms should extend maximum autonomy to the
U.S. operation, in effect facilitating the growing of American roots. Our discussions suggest that

the Canadian benefit is derived from management fees, profit sharing, employee sharing, and .

technical advances, rather than through exerting tight managerial control from a Canadian base.

3) Successful penetration of the American market begins at home. Canadian firms should pursue
opportunities within their own fields of expertise and not be unwittingly led into unfamiliar areas.
In essence, Canadian firms should "ride" their own expertise and contacts into the identified U.S.
market niches. Straying outside of “core competences" may place firms on unfamiliar and risky
terrain. In this respect, one source stated that "a confused client doesn't buy", the suggestion
being that firms should not confuse their potential clients by venturing into areas with which they
are not familiar.

4) It is important that Canadian firms establish a market plan prior to investing resources in their
U.S. marketing effort. The plan should articulate the objectives, strategies, financial resources,
and managerial and technical complement that will be directed toward the U.S. effort. The
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importance of this formal requirement should not be minimized by Canadian engineering firms.
For instance, studies conducted by the Canadian Exporters' Association have indicated that firms
with previously defined market plans enjoy greater long-term success in their export marketing
efforts. Firms without such plans tend to discontinue their efforts.

5) Canadian engineers should be aware that U.S. firms will probably expect Canadian market
assistance as a quid pro quo to any mutual U.S. market success. Canadian engineering firms
should also be fairly aggressive in their dealings with U.S. partners, ensuring that U.S. market
benefits are maximized and that they have appropriate portions of the potential benefits without
assuming disproportionate shares of the potential liability.

6) Canadian firms should maintain close relations with (and follow into the market) those
Canadian industrial and real estate firms which are increasing their American investments.
Through this strategy, Canadian environmental engineering firms may benefit from Canadian direct
investment in the United States, just as American engineers and other service firms have so
benefitted over the years from the substantial U.S. direct investment in Canada.

7) Firms should visit the region(s) of interest in order to "get a first-hand feel" for the area into
which they are considering entry. Visiting local companies, local governments, associations,
Canadian consulate officials, and other organizations will provide a wealth of information for
‘potential market entrants.

8) Maintaining tight control on overheads is considered essential in the U.S. service industries.
Some sources suggest that competition is tighter in the U.S. market, although potentially higher
profits accrue to qualified firms.

9) A commitment to a region and market niche is required to successfully enter the U.S.
environmental market. Some have suggested that "brawn beats brains" in the early stages of
market penetration, implying that substantial work is required in identifying and following up on
contacts and opportunities. As well, a trend toward increased service/quality emphasis in the U.S.
market suggests that "client follow-up" upon completion of a project is important, both to
determine levels of client satisfaction and to stay abreast of future work opportunities. Toll-free
telephone numbers might also be considered by Canadian firms as another means of providing
service and quick access to their client base.

10) Over time, most Canadian engineering firms develop a surprisingly broad range of American
contacts. Some of these may be direct contacts, while others may be indirect contacts, through
existing clients and other channels. In our view, each contact represents one step closer to a

ix EJErnst &YOoUNG




potential contract. Governments, associations, municipélities, management consultants, multi-
national companies, competitors, construction firms, architects, previous clients, and developers
are among those contacts who may have U.S. contacts or clients who could benefit from Canadian
environmental engineering consulting expertise. Each Canadian firm must exploit and expand its
own network.

11) There is a growing appreciation in some circles for the linkage that exists between legislative
enforcement, environmental investment and increased economic competitiveness. While such a
linkage may be true in the long-term, our U.S. industry conversations suggest that environmental
dollars are still spent somewhat grudgingly. Short-term earnings and shareholder pressures are
widespread in the United States. As such, Canadian engineers should be able to package their
approach to U.S. clients in terms of payback period, economic spin-offs, long-term benefits, and
other such terms. Canadian engineering firms who can present a strong cost/benefit rationale for
their proposal will enjoy long-term success. Sources cited examples such as lower sewer
surcharges, enhanced feedstock reéovefy, increased process water recycling, reduced heat loss,

etc.

12) Trade missions and shows ére an important part of successful export market penetration. In
this regard, it is vital that Canadian firms be fully prepared for such activities, with relevant
company and product information in hand. One-on-one appointments (at the trade shows)rwith
potential partners are also vital to success, as is constant on-the-feet contact with other interested
parties.

13) In this report, we have emphasized the importance of Canadian industry drawing upon its
network of contacts and support. We view the Association of Consulting Engineers of Canada,
ISTC and EAITC as playing valuable roles in this market penetration effort. Such a role
encompasses, among other activities, the promotion and distribution of this report, the acquisition
of the key documents identified, the organization of and participation in relevant missions and trade
shows, and the facilitating of relations with U.S. counterparts. The latter point might include
aiding in negotiating mutual accreditation agreements such as that which exists between New
Brunswick and Maine.
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Section One: Introduction

1.1 Rationale for this Study

The professional service industries play a very important role in the Canadian economy. Within
this general area, the Canadian consulting engineering sector is highly competitive in domestic and
international markets. As well, the environmental service market is sizeable and enjoying rapid
growth in Canada and the United States. Canada's international image in the environmental and
engineering sectors is positive, although arguably under-promoted. For these and other reasons,
the federal government and the Canadian industrial community have placed an emphasis upon
fostering the growth of Canadian capabilities in the U.S. environmental engineering market. This
study is one result of this emphasis.

These and other areas are expanded upon below.
Market Potential

At the most basic level, this study has been initiated because international environmental
opportunities are rapidly growing and represent potentially lucrative areas of business for Canadian
suppliers of products and services. Many nations have recognized the reality that the environment
will be a major source of industrial opportunities for many ‘years. In the case of the United States,
the data for the environmental market size and growth vary, although in all instances these data and
projections are substantial.! As well, future environmental market opportunities in Mexico, South
America and other regions may be more attainable for Canadian firms with U.S. market exposure
and/or with U.S. alliances.

The link which many argue exists between environmental standards and international
competitiveness is another rationale for this study. The view that tough standards and enforcement
will in the long-term generate more internationally competitive companies suggests that nations
should encourage the development of strong, active environmental industries and requirements.
Within the current Canadian competitiveness debate, this is a rationale which holds increasing
appeal.

1" A number of aspects of this study are also relevant to other engineering sectors. The overall U.S. engineering
market is enormous, totalling some SUS 45 billion annually, of which foreign firms account for about 5 percent.
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Benefits of Foreign Work

In addition, while penetrating a new service market such as the United States may not bring
economies of scale in a traditional manufacturing sense, market expansion does bring geographic
diversification and a resulting decrease in the fluctuation of business levels.

Diversified markets also increases a service firm's exposure to new technologies, new financing
concepts, and evolving trends. In the case of the American market, for instance, trends and
technologies often precede those in Canada. The legislation and trends prevalent in California,
New Jersey, and New England and in the Environmental Protection Agency are often a precursor
of future Canadian directions. Thus having a presence in the U.S. market may also provide a
competitive advantage for Canadian firms in the domestic market.

As well, exports of engineering services are often doubly beneficial to Canada as the procurement
role of the winning engineering firms can lead to associated exports of manufactured goods.

Free Trade Agreement

The three-year old Canada-U.S. Free Trade Agreement (FTA) also represents part of the rationale
for this study. In former years, Canadian professional service firms have often experienced
considerable border delays in entering the United States. Among other service industry benefits,
the FTA aims to reduce border annoyances and delays for professionals entering the United States
for business purposes.

In addition to reduced border delays, the FTA stipulates that Canadian firms will be treated in the
same way as' American suppliers in the U.S. with regard to all future laws. Tariffs on engineering
drawings have been removed by the United States. Future negotiations in the government
procurement area may also lead to a reduction of government's ability to discriminate based on
nationality.?

Canadian Capabilities and Image

Sizeable markets and growth potential are, in themselves, insufficient to merit a market study.
What is also required is a base of domestic expertise that can identify and sell into niche markets.
Canada's infrastructure-related development, resource base, and geographic diversity has required

the nation to build a wealth of expertise in various engineering areas.

2 External Affairs and International Trade Canada has information which describes the relevant provisions of the FTA
in further detail. : '
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There are a total of approximately 4000 engineering firms in Canada, some sixteen of which
employ more than 500 people. Total annual international billings of Canadian engineering firms
are approximately $450 million. A number of Canadian firms already rank among the largest
foreign engineering firms in the United States. A further eighty Canadian engineering firms
employ between 100-500 people and it is largely this group (and smaller firms) that may benefit
most from this report.

Canada has expertise to offer the U.S. Eastern Seaboard market in a number of environmental
engineering areas. Some of these include the following:

Hazardous Waste

Hazardous waste management strategies, including technologies addressing the
remediation of leaky underground storage tanks, the destruction of PCBs, and the
handling of low level radioactive waste.

Mine tailing rehabilitation and the rehabilitation of coal mining sites.

Medical waste management services.

Novel approaches to site remediation.

Destruction of high strength, complex bioresistant chemical wastes.

Solid Waste

*

.

Sludge management, including energy recovery from high-strength organic waste and oil
production from sludge.

The management of landfill sites (leachate management), including the control and
management of migrating and emitted gases.

Water and Wastewater

3

Aquifer remediation technologies.

Photo-oxidation of complex compounds in contaminated aquifers.

Sewers and sewage-related expertise, including the removal of biological and chemical
nutrients from wastewater, the dynamic modelling of wastewater treatment plants and
controlling of sewage flows and combined sewer overflows, and the application of expert
systems to trouble-shoot at wastewater facilities.

Water and wastewater disinfection technolo.gy using UV.
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Air Pollution
» Air pollution monitoring devices and services, including acid rain and sulphuric emission

management and the analysis and improvement of "sick buildings".

Recovery and Recycling
» Services oriented toward the recovery, recycling, and re-use of various products
(solvents, oils, metals, etc) and recovery and recycling technologies involving membrane
systems.
+ The approval process in all environmental areas, including impact assessment and risk

assessment.

Our discussions with U.S. manufacturers indicate that they have minimal knowledge of Canadian
environmental or engineering capabilities, although they do hold an overall perception of Canada as
a clean, advanced, friendly and progressive country. Such a positive impression is one that
Canadian firms can build upon in further exploring U.S. opportunities.

The resource, power, and infrastructure-related expertise which Canada has developed over time
has helped the engineering consulting industry to become one of the country's most internationally
competitive industries. However, Canadian activities in the U.S. market have been fairly limited,
with developing-world markets and projects financed by the Canadian International Development
Agency often being the preferred route. This reality, and the desire to encourage Canadian
environmental engineers to become more active in the U.S. market, is another rationale for
conducting this study.?

1.2 Study Objectives
1.2.1 General Objectives

For the above reasons, External Affairs and International Trade Canada (EAITC) has chosen to
fund an examination of "prospects and strategies in the Eastern U.S. market for the Canadian
environmental consulting engineering sector". The project has been conducted in close
consultation with the Association of Consulting Engineers of Canada (ACEC) and with Industry,
Science and Technology Canada (ISTC).

3 Continuing further south to assist Mexico in addressing some of its massive environmental problems may also
form part of the rationale. For further information on market opportunities in Mexico, Canadian firms should
contact the Mexico Trade Division of External Affairs (EAITC) at (613) 996-8625.
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The document is to serve primarily as a guide to Canadian firms who are less experienced in the
U.S. market, as opposed to larger firms who may already be highly active in the market. Small
‘and medium sized Canadian engineering firms should thus find the report particularly useful.
There is felt to be substantial U.S. market potential for these firms.

The above reasons may apply to a range of industry sectors in the United States. In our view,
some aspects of this report might be of interest to various engineering disciplines, as well as to
academics, environmental equipment producers, construction firms, and others. As well, the
"Eastern U.S." focus of the study is not particularly limiting, as the study contains information on
the entire market and many of the recommendations and trends are applicable across the country.

The management consulting firm of Emst & Young* was selected to conduct the assignment. Ernst
& Young benefitted from the guidance of an advisory committee representing EAITC, Industry,
Science and Technology Canada (ISTC), and the Association of Consulting Engineers of Canada.

1.2.2 Specific Objectives

To fulfill the rationale described above, it is necessary that the sfudy address a number of subjects.
These include the following areas:

market size and trends in the region;

costs of doing business;

relevant licensing requirements;

major hindrances, inconveniences, and legislated barriers facing potential entrants;
relevant Ieglslatlon,

strategies of other Canadian entrants into the American market;

options regarding acquisition or joint venturing as a means of entering the market; and
local trade shows, trade journals, seminars, associations, companies and government
information sources.

¢ & & ¢ & o o o

The study's focus is on the Eastern Seaboard states with an emphasis on private sector projects,
and a lesser emphasis on public sector projects.’ This focus stems from a view that private sector
opportunities are substantial, are likely to expand rapidly, and have fewer "strings" attached than
publicly-funded projects.

4 The team of Paul Stothart, Tony Going, Rhoda Caldwell, and Nathalie Sabourin conducted the assignment.

3 Canadian engineering consulting billings in the United States are estimated at $90 million per annum. The export
work in the U.S. has traditionally been derived 80% from private sector clients and 20% from public sector clients, a
division which coincides nicely with the study's emphasis on private sector opportunities,
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1.3 Organization of the Report

This report is organized into four chapters. In order to keep the report as concise and readable as
possible, we have presented a considerable amount of information in the Appendices. Firms can
access this information to the extent that it is useful to them.

Each of the foﬁr chapters of the report should be read by Canadian engineering firms considering
entry into the American market.

The first chapter provides an introduction to this study. The second chapter provides the reader
with information on the U.S. environmental market. While a number of statistics are included, we
have attempted to minimize the statistical content of the section. In our view, the importance of the
statistics and growth projections rests simply in observing that the particular market niche of
interest to Canadian firms will likely be an expanding one for at least the next decade. Specific
numbers and studies are transient - they reflect only a snapshot of the situation at a given point in
time. We thus have attempted to stress in the text that Canadian firms examine seriously their own
area(s) of expertise and ride this expertise, experience and contact base into the United States
market. Also included in the second chapter is information pertaining to environmental trends,
major legislation, and regional characteristics.

The third chapter requires Canadian firms to diagnose their degree of readiness to enter the
American market. In the chapter, we have attempted to raise those questions that Canadian firms
should be able to respond to prior to entering the highly competitive market to our South.

The fourth chapter flows directly from the previous chapter, specifically in answering the question
of how to obtain information on the U.S. market niche of interest. The section attempts to "walk"
firms through the process of identifying specific opportunities and contacts in the American
market. As is often the case in the 1990s, the problem facing Canadian firms in this regard is not a
shortage of information. Rather, it is the contrary. In this section, we attempt to identify those
information sources that are most relevant and that Canadian firms should access first. We also
present some of the lessons that have been offered by Canadian firms already experienced in the
American environmental engineering market. As well, the opinions of American manufacturers
and other sources are presented in Section Four.
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Section Two: The U.S. Market




Section Two: The U.S. Market

2.1 Summary of the Market

The United States is a collection of regional markets of significant wealth and population. For
example, there are 41 metropolitan areas in the U.S. which have populations exceeding one
million, compared to only three in Canada. Five of the nine geographic divisions in the United
States have populations exceeding that of Canada as a whole, while the remaining four regions
each exceed one-half of Canada's total population. Some thirty percent of the American population
resides in the states which border Canada.

In the environmental area, the United States market totals some $130 billion in 1991 spending. As
indicated, this market encompasses about $33 billion in air-related activities, $52 billion in the
water and wastewater sector, and $45 billion in solid and hazardous waste management. The
market is divided approximately 60 percent private sector spending and 40 percent public sector
spending. ‘

The market is growing at a rapid pace - most indications suggest a market growth of around 20
percent annually. It is projected that, by the Year 2000, approximately 3 percent of the U.S. GDP
will be spent on environmental matters, compared to a current level of 1.8 percent.

The Air Pollution Control segment encompasses some 26 thousand industrial and utility facilities
which each emit more than 100 annual tons of air pollutants annually. The recent amendments to
the Clean Air Act are expected to generate $25-35 billion in annual spending as organizations
attemnpt to adhere to its requirements. Main problem areas include air toxins, acid rain, greenhouse
gases, incineration emissions, factory emissions, and clean coal development.

The Water and Wastewater Management involves a range of problem areas, including groundwater
clean-up, water purification, industrial waste treatment, and oil/gas spill technology. The segment

encompasses some 3800 cities (generally with population greater than 10,000) holding major water
pollution permits and 3300 industrial utility plants with similar permits. In total, there are 15
thousand municipal sewage treatment facilities in the United States, with a further five thousand to
be built over the next 20 years. The industrial wastewater market encompasses 300 thousand
manufacturing plants, of which an estimated 30 percent are felt to be of sufficient size to interest
engineering firms and other environmental suppliers.
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The US Environmental Market (1991)

Polluted Media

Air

Wastewater
Solid, Toxic Waste
Total Market

Source: WA Lorenz

Sector

Industrial/Commercial Firms
Municipal Governments
Federal Government

State Governments

Total Market

Source: WA Lorenz

Amount
($US bil)

33
52
45

130

Amount
($US bil)

78
29
19

4

130

Share
(%)

25
40
35

100

Share
(%)

60
22
15

100




The Solid Waste Management segment accounts for $30 billion annually and addresses such
problem areas as land use and abuse, industrial recycling, and solid waste combustion. The
number of solid waste disposal sites in the U.S. is declining rapidly, from 20 thousand in the mid-
1970s to a projected figure of 1800 in the Year 2010. As existing landfills become filled and as
new sites have increased difficulty securing community approval, the need for waste reduction

technologies is becoming critically important. Recycling, resource recovery, and waste-to-energy
programs and technologies will be widespread, forced by rising disposal costs, by new
regulations, and by local and global pressure. A recent Supreme Court ruling prohibiting inter-
state barriers to solid waste trade means that shipping and trading of solid waste will also continue
to increase.

The Hazardous Waste Management segment encompasses some 20 thousand municipal and utility
facilities with each generating more than 55 gallons of hazardous waste monthly. The $15 billion
market addressing such problems as site assessment, remediation and detection, and waste
treatment through recycling, detoxification and stabilization. Chemical companies, primary metal
producers, paper manufacturers, electrical equipment manufacturers, and transportation companies
will be increasingly pressured in hazardous waste management areas.

As indicated, there are a number of individual market statistics and studies available describing
different aspects of the U.S. environmental market. The conclusion which runs through many of
the studies, not surprisingly, is that environmental markets are sizeable and rapidly growing.

While there are many such studies which have detailed the size and scope of the U.S.

environmental market, we believe that they are of only limited value for Canadian firms for a
number of reasons.

First, statistics and market projections change almost on a daily basis and become "dated" quite
quickly. They are often based on estimates, forecasts and numerous assumptions and may chan ge
substantially based on changes to the assumptions.

Second, such studies presume that environmental enforcement by state governments will be
predictable and comprehensive. This may not be a valid assumption, as enforcement authorities
are often over-burdened with responsibilities, yet under-funded and under-staffed. State
enforcement is also described as loosening somewhat during periods of economic slowdown. At
the federal level of enforcement, some sources have stated that "the EPA has never once conformed
to an original target", implying that ambitious targets and target slipping is part and parcel of the
U.S. environmental scene. . '
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Selected U.S. Environmental Market Studies and Statistics

Recycling is projected to account for 43 percent of all plastic packaging waste disposal in
2002 versus 1988 levels of one percent.

While approximately 96 percent of solid waste disposal was managed in landfills in 1988,
this is expected to decrease to 36 percent in 2002.

Recycling markets are expected to grow at 13 percent annually in the United States through
1994. Waste-to-energy markets are projected to grow at 11 percent annually in the U.S.
through 1994,

Hazardous waste cleanup in the U.S. could eventually total over $200 billion - only six of
the EPA's 850 priority sites have been cleaned up as of 1988.

The market for inorganic membranes for use in industry, biotechnology and other
environmental areas, is projected to grow at 33 percent annually through 2000.

In the category of "household appliances", air cleaners (12 percent) and trash compactors
(8 percent) rank among the fastest growing segments.

The annual U.S. demand for air pollution abatement equipment in 1992 is projected to be:
$25 million for mechanical collectors, $35 million for solvent recovery, $40 million for wet
scrubbers, $160 million for flue gas desulfurization, $100 million for electrostatic
precipitators, $135 million for oxidation systems, and $195 million for fabric filters.
Municipal wastewater treatment capital expenditures in the United States will total around
$2.8 billion in 1995, with three-times this amount being directed toward operations and
maintenance. Engineering ($240 million), equipment ($370 million), instruments ($65
million), construction ($1.7 billion), and materials ($490 million) are the main capital
expenditure components.

Electric utilities ($1.2 billion) and industrial facilities ($4.5 billion) also project sizeable
capital spending in 1995 for wastewater treatment.

The U.S. government expects $60 billion to be spent by 2000 in order to meet the
requirements of the Clean Water Act amendments of 1987.

Wastewater facilities in the U.S. require $10 billion in annual work, while potable water
treatment facilities require $4 billion annually.

The American market for industrial air filters exceeds $500 million annually.

The 9rgedical waste management market will increase from $1.5 billion in 1991 to $5 billion
in 1994.

The market for removal and cleanup of underground storage tanks will grow at 30 percent
annually through 1995.

The American water purification equipment and services market will approach $8 billion in
1990, while the water management chemical market will exceed $2 billion.

The annual water supply expenditure budgets in the U.S. amount to $100-150 billion. The
Associated General Contractors estimate American water supply infrastructure needs of
$139 billion by the year 2000. Real spending on public sewer systems in the U.S.
increases at about 3-4 percent annually and currently totals $13 billion. The Associated
General Contractors estimates that $508 billion will be required by the year 2000 on

- American wastewater treatment infrastructure.

Public spending in the U.S. for solid waste disposal amounts to $7 billion annually, versus
$600 million in Canada.

Expenditures on air pollution abatement from mobile sources (cars,trucks) totalled $20
billion in North America in 1985. A further $18 billion was spent on air pollution
abatement from industrial, public and other stationary sources.

Source: a 1990 Ernst & Young literature search of environmental market studies




Third, such studies are quite costly and may encompass a number of activities that Canadian firms
could best undertake on their own. Conducting these steps themselves will allow Canadian firms
to acquire more of an on-the-ground sense of their U.S. market potential.

Thus, rather than becoming overly dependant on existing market statistics, Canadian firms would
not be off-base in simply assuming that their niche markets are larger in the United States and will
likely be growing for several years to come. A firm's marketing efforts should be directed toward
making new contacts, developing existing contacts, conducting on-the-ground research,
identifying partners and competitors, meeting potential clients, and honing current expertise.

2.2 Environmental Market by Region and Segment
2.2.1 The Eastern Seaboard Market

The Eastern Seaboard region, which is the geographic focus of this study, consists of 16 states and
represents a population of around 90 million. Based on its share of the manufacturers’ pollution
abatement capital spending (25 percent of all US) and operating spending (30 percent of all USj, it
is likely not unreasonable to estimate that the region accounts for between one-quarter and one-
third of the nation's environmental market. This then suggests an annual environmental market of
about $40 billion for the region.

A substantial portion of this figure (perhaps 40 percent) is related to capital spending by
governments on infrastructure areas such as sewers and water treatment. As discussed in Section
One, these areas are not a priority of this study primarily because the United States has broad
domestic capability and secondarily because there are often a range of barriers and commitments
associated with them. The main priority of the study is on private sector opportunities. Through
pursuing a range of contacts in niche private areas, we are of the view that Canadian firms can best
exploit their own capabilities, experience and techniques. (Government opportunities are
discussed in Section Four as well as in the appendices).

The table opposite presents a range of information on each state included in this study. The
population, projected growth through the 1990s, manufacturing orientation, and environmental
spending figures presented in the table may be of particular value to interested Canadian
companies.
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State Statistics - Population, Growth, Manufacturing Orientation, and Abatement Spending

Population in Millions Population Growth (%) PCI M/E PACE PAOC
2000 1991 1980 1950  '90-2000 ‘80-91 50-91 1988 1988 1988 1988
United States 268 250 227 151 7% 10% 66% 17055 17% 3423 12630
Connecticut 34 33 31 2 5% 6% 65% 22188 23% 25 149
Delaware 0.7 0.7 0.6 0.3 10% 17%  133% 17143 20% 13 160
Washington, D.C. 0.6 0.6 0.6 0.8 3% 0% -25% 48333 5% - 1
Florida 154 13.1 9.7 2.8 20% 35% 368% 14355 8% 64 278
Georgia 8 6.8 55 34 19% 24% 100% 16094 19% 81 255
Maine 13 1.2 1.1 09 5% 9% 33% 14167 18% 47 194
Maryland 53 4.8 4.2 23 12% 14% 109% 16739 10% 37 182
Massachusetts 6.1 5.9 - 5.7 4.7 4% 4% 26% 19661 19% 37 82
New Hampshire 13 1.2 0.9 0.5 17% 33% 140% 17273 18% 11 32
New Jersey 8.5 8 74 4.8 8% 8% 67% 20130 18% 85 473
New York 18 17.8 17.6 14.8 1% 1% 20% 20279 16% 102 501
North Carolina 7.5 6.8 5.9 4.1 12% 15% 66% 15538 26% 89 298
Pennsylvania 115 1.8 1.9 10.5 -3% 1% - 12% 15333 19% 119 705
Rhode Island 1 1 0.9 0.8 5% 11% 25% 15000 22% 13 50
South Carolina 3.9 36 3.1 2.1 10% 16% 7% 12857 23% 47 217
Virginia 6.9 6.2 5.3 33 12% 17% 88% 17333 14% 70 235

» Source: U.S. Department of Commerce, Bureau of the Census for population data. Current Industrial Reports for abatement spending data.

* The "PCI" column denotes the per-capita income of the state.
* The "M/E" column denoles the manufacturing oricntation of the state - its portrays manufacturing employment over total employment

* The "PACE" column ($US million) refers to total pollution abatement capital expenditures by manufacturing establishments of > 20 employees.
* States not included in our geographic scope that have large PACE include Tenn ($148), Texas ($365), Calif (3408), Illin ($147), Mich ($154), Ohio ($172).
* The "PAOC" column ($US million) refers to total pollution abatement operating costs by manufacturing establishments of > 20 employecs.




As indicated, it is evident that the states differ widely in size, industrial orientation, wealth and
environmental spending. For example, Maine is a small state by American standards, with around
one million residents, and with relatively slow growth projected through the 1990s. (The
northeastern region as a whole is expected to continue its slow population growth through the next
decade.) It has an average industrial orientation, with an important focus resting in the pulp and
paper industry. As such, it might be of appeal to New Brunswick companies, particularly given
that the engineering associations of the two regions have reached a mutual accreditation
understanding.

North Carolina, on the other hand, is a larger state (7 million people) which is enjoying fairly rapid
population growth. It has a very high industrial orientation, with some 26 percent of its
employment resting in the manufacturing industries. It, along with a number of other large
Southern states (Florida, Georgia, Virginia, South Carolina) is projected to exceed 10 percent
annual population growth during the next decade and will be making sizeable investments in
pollution abatement. Florida is unique in the sense that its economic base is oriented toward
tourism, aerospace, entertainment, agriculture and other non-manufacturing industries. Canadian
firms interested in Florida would be less oriented toward solving manufacturing pollution problems
and more oriented toward automotive, municipal, agricultural, and other types of environmental
problems. '

New Jersey exhibits a high level of industrial concentration, and is one of the leading states in
petrochemical and pharmaceutical production. The state therefore is an active environmental player
and indeed leads the EPA in certain legislative areas. New Jersey has the largest number of
Superfund sites in the United States (110), as well as having some 5-600 hazardous sites being
cleaned using state funds.

Pennsylvania and New York State are the two largest Eastern Seaboard spenders on pollution
abatement in the manufacturing sector. In the two states, manufacturers with greater than 20
employees spent around $US 220 million on capital equipment and $US 1.2 billion on related
operational matters in 1988.

Canadian firms can obtain further state-specific information from any U.S. almanac or through
contacting the individual state governments. The information in the appendices, which lists
contacts within each state "environmental department" and within each "industry department" may
be of some value to Canadian firms. For instance, the state industry department officials would
likely be able to provide information on local companies, associations, and other contacts, while
the state environment department officials could provide insight and contacts pertaining to
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legislation, liability, licensing, trends and other subjects. In our experiences, these individuals
have been helpful and cooperative.

2.2.2 The Market by Segment

Of the total environmental spending by U.S. industry, Pollution Engineering Magazine lists the
following industries as the most important spenders:

Chemical Industry - 22 percent of the total;
Transportation Industry - 20 percent;
Petroleum and Coal - 15 percent;

Metals - 13 percent;

Paper - 10 percent;

Food - 7 percent,

Others - 13 percent.

As discussed in Section Four, we believe that key criteria for successfully penetrating the U.S.
market is to understand one's strengths and resources and to conduct homework in the U.S.
market based on these strengths. In this sense, all U.S. environmental engineering areas offer

potential and revenues for Canadian firms.
"Hot" Areas

However, there are some areas that appear to offer particular appeal. Based on a range of
information sources consulted during this study, it is our view that the following environmental
activities will be particularly "hot" in the United States during coming years.

+ Indoor Air Pollution has acquired a fairly high profile during the past year. A 1991
report to the U.S. Senate!, entitled Indoor Air Pollution - A Growing Prablém, concluded
that considerable research must be conducted concerning sources and materials that emit
harmful indoor air pollutants and developing control strategies for biological pollutants
such as molds and bacteria.

» Environmental audits (or preacquisition site assessments or PSAs) have become an
important market area for engineering and science consulting firms. This stems from
concemns regarding the acquisition of contaminated property and its associated liability.

1 Reports submitted to the U.S. Congress are available from the General Accounting Office (GAO) in Gaithersburg,
Maryland through telephoning (202) 275-6241. Such reports are free of charge and generally cover a wide range of
social, economic, legislative, and cultural areas.
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Operation and maintenance services in the environmental areas are also becoming more
important as firms increasingly contract outside parties to provide these ongoing services.

Pre-treatment of inputs (source control) and improving of processes is high priority in all
environmental areas. This will be reflected both through changes to existing industrial
facilities and through building new industrial facilities containing environmentally smart
processes.

The storage, transportation and treatment/disposal of waste (especially solid waste)
receives a very high priority in virtually all regions. Recent court rulings prohibiting
inter-state barriers to transported waste will further enhance this area.

The recycling and reuse of water will remain a high priority for decades to come. For
example, the management and cleanup of contaminated groundwater and sewer overflow
control are important priorities at the municipal level. Water desalination will receive
increased public and private profile in coming years. The industrial wastewater treatment
market also offers particularly strong market potential, where clients will essentially be
purchasing solutions to existing problems. Minimizing water usage and maximizing its
recycled portion is a priority in all regions and sectors.

The Department of Defence will play an increasing role in the environmental area. One
source, for example, estimates that 300 research contracts will be awarded in the "next
six months" to examine the question of disposing of bombs, ordinance, and chemical
weapons.

The Clean Air Act amendments will pressure a number of industries, with the automotive
industry near the top of this list. For example, some 22 cities have to reach levels of 30
percent of their fleet vehicles being "clean” (no emissions) by the Year 2000. This will
heighten a trend toward clean fuels such as hydrogen and/or electricity.

There are 33 privately-owned utilities in the United States which each spend over
$200,000 annually on environmental areas. On average, 60 percent of this spending is
on air pollution control, 30 percent on water pollution control and 10 percent on solid
waste management. The amount directed toward air pollution control will increase in
future years, as utilities become increasingly pressured by the requirements of the Clean
Air Act.
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Environmental Spending by Manufacturers

As indicated below, according to the U.S. Department of Commerce, American manufacturing
firms (of greater than 20 employees) invested roughly $US 3.4 billion nationwide in pollution
abatement capital expenditures (PACE) in 1988 and a further $US 12.6 billion in pollution
abatement operating expenditures (PAOE).

Polluted Media Amount ($US mil) Share (%)
Capital Spending

Air 1520 44
Water 1290 38
Solid - Hazardous 330 10
Solid - Non-Hazardous 280 8
Total PACE 3420 100

rati ndin ,

Air ' 4470 35
Water 4220 33
Solid - Hazardous 1690 14
Solid - Non-Hazardous 2250 18

Total PAOE 12630 100

The tables opposite and overleaf provide a more detailed breakdown of the spending of
manufacturing companies (by state and sector) on their pollution abatement efforts. This
information is drawn from the only source? that we are aware of that provides such detailed
delineation. Canadian firms may wish to obtain this document (the 1989 version will be released
imminently) as it contains details on which industries are abating what types of emissions in which
states.

As indicated, some $US 12.6 billion is spent by American manufacturers annually on operating
expenditures (30 percent on services) and a further $US 3.4 billion on capital equipment. The
chemical industry, oil and coal industry, metals industry, and pulp and paper industry are the four
largest spenders according to this source, while Pennsylvania, New York and New Jersey are the

largest spending states.

For example, the New Jersey chemical industry spent around $US 168 million in environmental
operating expenditures and a further $US 48 million in capital expenditures. The Pennsylvania

2ys Department of Commerce, Census Bureau, Current Industrial Reports, Manufacturers Pollution Abatement
Capital Expenditures and Operating Costs. Contact Patricia Gamer or Pamela Harvey at (301) 763-1755 to obtain a
copy of this useful document.
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Manufacturers’ Pollution Abatement Capital Expenditures - by Industry and State ($US million)

Food W&F P&P Chem  QilCoal  Melals E&E Textile  Trans. Eq.  Printing
United States 211 73 418 1095 483 457 154 19 210 70
Connedticut - - . 7 - 3 2 - 9 -
Delaware . - - 5 . - - - - -
Washington, D.C. - - - - - - R . . .
Florida 4 - 26 22 - - . - .
Georgia 4 - 21 6 - 20 2 4 . 3
Maryland 2 - . 13 . . 1 - - 7
Massachuseus - 2 2 8 - . 4 - - 1
Maine - . . - - - . - . .
New Hampshire - . . - - . - -
New Jersey 9 - - 438 12 4 2 - 2 -
New York 4 - 17 37 - 17 3 - 2 3
Neorth Carolina 7 8 32 15 - 3 4 - - -
Pennsylvania 6 3 9 23 23 26 3 - 5 6
Rhode Island - - - . - 6 . - -
South Carolina . - 7 8 - 1 3 3 2 -
Virginia 9 6 8 23 . 3 4 - . 4
Manufacturers’ Pollution Abatement Operating Expenditures - by Industry and State ($US million)
Food W&F pP&pP Chem Oil,Coal  Metals E&E Textile  Trans. Eq.  Printing
Unlted States 762 3 1202 28% 1975 2434 573 115 892 165
Connecticut 3 . 7 3] 1 K2 18 1 26 6
Delaware 5 - 1 KL ’ 2 i - . -
Washington, D.C. - - - - - - - - - |
Florida 35 4 46 104 - 25 18 - 12 2
Georgia 17 5 75 45 . 15 5 13 41 12
Masyland 10 . 47 . 8 14 - 9 .
Massachusctts 12 2 35 20 - 30 23 2 12 5
Maine 2 8 61 - - - 7 0.5 . -
New Hampshire . - 10 . - - 4 - 2 -
New Jersey 25 2 13 168 131 44 15 1 16 5.
New York 37 24 43 90 1 78 42 1 25 10
Nonh Carolina 28 40 45 54 - 18 17 35 5 4
Pennsylvania 40 20 81 100 68 250 27 4 19 14
Rhode Island - . - - 15 5 1 3 1
South Carolina 4 7 49 70 - 21 1 23 2 1
Virginia 19 14 59 60 . 14 13 8 14 10

Source: U.S. Department of Commerce, Bureau of the Census
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P&P denotes pulp and paper; E&E denotes clectronic and electrical; W&F denotes wood and fumiture. The " scmccs pomon column includes leasing costs.

Asterisk (*) denotes that the figure was withheld to avoid disclosing individual company information.

Other
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Other
923
13
4
19
17
10
34
7
2
45
81
44
60
14
20
16

Total
40
25
13
64
81
37
37
47
11
85
102
89
119
13
47
70

Total
12630
149
160
1
278
255
194
182
82
32
473
501
298
705
50
217
235

Services Portion

397
62
29
05
)
58
73
86
27
13

200
213
74
245
18
57
67




Manufacturers’ Pollution Abatement Capital Expenditures - by Media ($US million)

Air Water Hazardous Non-Hazardous Total
United States 1524 1290 332 278 3423
Connecticut .4 13 4 4 25
Delaware > 7 he > 13
Washington, D.C. - - - - -
Florida 34 17 2 11 64
Georgia 24 36 12 9 81
Maryland 19 12 4 2 37
Massachusetts 11 22 2 2 37
Maine 22 10 1 * 47
New Hampshire * 7 1 * 1l
~ New Jersey 24 46 5 10 85
New York 46 33 11 12 102
North Carolina 51 30 2 6 89
Pennsylvania 51 47 10 11 119
Rhode Island 6 5 1 1 13
South Carolina 15 22 3 7 47
Virginia 29 26 11 4 70

Manufacturers' Pollution Abatemeht Operating Expenditures - by Media (SUS million)

Air Water Hazardous Non-Hazardous Total
United States 4467 4223 1687 2253 12630
Connecticut 28 53 38 31 149
Delaware -84 52 14 10 160
" Washington, D.C. 0.2 0.1 0.2 0.5 1
Florida 124 76 17 61 278
Georgia 87 100 19 49 255
Maryland 70 67 21 36 194
Massachusetts 34 53 40 55 182
Maine 15 41 5 21 82
New Hampshire 3 15 6 8 32
New Jersey 163 138 70 102 473
New York 88 163 126 124 501
" North Carolina 109 104 26 59 298
Pennsylvania 271 208 76 149 705
Rhode Island 9 20 9 12 50
South Carolina 52 95 30 40 217
Virginia 77 85 21 52 235

Source: U.S. Department of Commerce, Bureau of the Census, 1988 data
* = withheld to avoid disclosing individual company infonnation




Abatement Technique, by US Industry (1988 PACE in $US million)
Industry and Media IEOL Process Total PIT
All Industries |
Air 1111 413 1524 27
Water 1074 216 1290 17
Food Industry

Air ' 83 17 100 17
Water 80 11 91 12
Wood Industry v

Air 28 3 31 10
Water 7 1 8 10
Paper Industry

Air ‘ 147 86 233 36 -
Water 71 26 97 27
Chemicals

Air 318 53 371 14
Water 412 76 488 16
Petroleum and Coal |

Air . 95 113 208 54
Water : 164 40 204 20
Pn'huuy Metals

Air 101 67 168 40
Water -89 12 101 12
Fabricated Metals . '
Air 35 10 45 22
Water ' 61 14 75 19
Machinery

Air 14 7 21 33
Water 25 8 33 24
E&E Equipment

Air 74 7 81 9
Water 44 10 54 19
Transportation Equipment ' -
Air 67 21 88 24
Water A 73 8 81 10

Soufce: U.S. Department of Commerce, Bureau of the Census, 1988 data

1 EQOL denotes end of line techniques; P/T denotes the share of the total pollution abatement capital spending which
is accounted for through process improvements.




pulp and paper industry spent around $US 81 million in environmental operating expenditures,
while the State's metals industry (steel) spent around $US 250 million in the area.

As detailed in the table "PACE Abatement Technique by Industry"”, a substantial majority of
pollution abatement capital spending is directed toward end-of-line (EOL) techniques such as
scrubbers, clarifiers and other equipment. Specifically, about 73 percent of manufacturers' air
pollution control capital expenditures are EOL and 83 percent of water pollution control
expenditures are EOL. The paper, petroleum and coal, and primary metals industries appear to be
most advanced in terms of addressing air pollution problems through process improvements,
although it is felt that all sectors will place a greater emphasis upon solving emission problems
through process improvements as opposed to through simply adding equipment onto the end of an
unchanged process.

2.3 Environmental Market Trends and Characteristics

The U.S. environmental industry exhibits a wide range of general trends and characteristics. Some
of the most important are summarized below.

» Asin Canada, legislation is the driving force behind the market. The Clean Air Act revisions
of November 1990, for instance, are expected to generate $25-35 billion in annual spending
as organizations attempt to adhere to its requirements. Public pressure is also a driving force
(particularly in consumer goods and resource industries) and tends to be more advanced in
the United States than in Canada.

+ Companies tend to adhere to, though not exceed, requirements. American companies face
substantial earnings pressure from shareholders and stockmarkets. Spending on
environmental areas, particularly those with little immediate financial benefit, tends to be
grudging. Packaging an offer/proposal in terms of payback period is thus a useful technique
for environmental firms.

« The EPA is substantially increasing its enforcement capabilities. One-quarter of all EPA civil
penalties ever collected were obtained during 1990. Fines imposed in 1990 totalled $US 91
million, and will likely continue to increase as the EPA augments its enforcement efforts.
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The United States Environmental Market

Trends and Characteristics

«  public pressure and regulation are driving forces
» grudgingly spent private dollars

. | volatile, difficult to prédict size and targets

« states enforce - degree of enforcement varies
« each state with licensing requirements

. high legal involvemeﬁt

»  high academic involvement

» utilities privately owned

e  service becoming more important

« trend toward government-industry interaction
» trend toward process integration

« strong competition, large firms entering




+ The market is volatile and it is consequently quite difficult to predict market size and targets.
The legislators and enforcement agencies generally establish ambitious targets that tend to slip
as the target dates approach.

« The State governments are the prime enforcement agencies. In some cases, state

governments establish more ambitious targets than the minimums set by the federal EPA.

- However, it has been suggested that environmental enforcement by state governments tends

to lag during tough economic periods. Even in periods of economic growth, the number of

polluted sites and emitting sources generally outweigh the enforcement capabilities and
resources of the state in question, thus making enforcement a challenging task.

« Asin Canada, individual state governments are responsible for the licensing requirements in
the region. While many states have reciprocal engineering accreditation arrangements, there
are very few such arrangements with Canada (New Brunswick and Maine being one
example). To conduct U.S. work, Canadian engineers must either write and pass the two-.
step accreditation process?® or enter arrangements with local firms to handle the "stamping” of
all work in the given state. '

o There is a more active legal involvement in the U.S. environmental sector than in the
Canadian-community. Among other factors, this stems from the greater profile of liability
questions in the U.S., as well as from the policies of the government which emphasize
private-sector solutions to problems. For instance, there is a substantial amount of "credit
trading"” in the U.S. community - this often involves legal firms to facilitate the process.

« The high legal involvement is perhaps best illustrated by the Superfund - a federally funded
program established in 1980 to clean up hazardous waste sites. We are aware of one
(unsubstantiated) estimate that 55 percent of all Superfund spending since its inception in
1980 has been directed toward legal fees. From its searches of 420 hazardous sites, the EPA
has identified 14 thousand "potentially responsible parties”. A full decade after the
establishment of the Superfund, fewer than 5 percent of the National Priority List (NPL) of
sites have been fully cleaned up. There are currently 1200 sites on the list.

3 The "EIT" exam is written shortly after graduation and covers a range of engineering disciplines. Approximately
three years later an engineering "business practices” exam is written. The latter generally does not pose problems for
Canadians, although the former does present problems for those Canadian engineers who are several years past
graduation. There are centres in Canada where the EIT exam can be written - Canadian firms entering the U.S.
market should have their younger engineers write these exams.
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« Academic institutions are also actively involved in the U.S. environmental community.
Substantial volumes of EPA and DOD contracts are channelled through universities. As
well, there is a considerable degree of joint environmental work being conducted between

universities and business.

« Electric utilities are much more likely to have private equity or outright ownership than are
utilities in Canada. They are, therefore, less bound to political considerations such as
favouring local suppliers. American utilities are also much more reliant upon coal generated
power and have contributed substantially to the Acid Rain problem in Canada and the United
States. These utilities will face substantial pressures from recent revisions to the Clean Air
Act.

+ Generally, the U.S. environmental market demand exceeds its supply capabilities. However,
competition in many environmental areas is intense. The American engineering community,
for example, encompasses some 5200 firms in the engineering association and 675 firms in
the Academy of Environmental Engineers. Penetrating regional markets will therefore not be
easy for Canadian engineers and, according to Canadian firms in the market, will require a
serious effort for 2-3 years.

'+ As in many other sectors today, quality and service (both before and after the sale) is
important and will become increasingly so in the U.S. environmental engineering sector.
Following up on a client's satisfaction with prior projects is one increasingly common
practice, both of staying abreast of future work and improving one's own level of quality and
service.

e There is a high degree of government-industry interaction in the U.S. environme:ntal
community. This interaction is mainly in two areas. First, U.S. legislators and policies
place a very high reliance upon industry suggestions, technologies and initiatives. Second,
there is a trend toward the privatization of infrastructure-related developments, as city and
county governments attempt to find funding for road-tunnel, sewage and water treatment

projects.

» There is a substantial trend in the U.S. toward process improvements, rather than end-of-line
improvements.# This trend places a greater emphasis upon environmental engineering as the
key solution. One recent example of an environmentally beneficial process improvement is

4 As stated by President George Bush in 1989, "For too long, we've focused on cleanup and penalties-after the
damage is done. It's time to reorient ourselves using technologies and processes that reduce or prevent pollution - to
stop it before it starts”.
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that of Northern Telecom's substantially reduced need for CFC solvents in its printed circuit
board production process.

'+ Many American defence contractors are making substantial shifts into the environmental area.
According to varying sources, it is unlikely that the so-called "peace dividend" will actually
be transferred from DOD to other environmental departments. A more likely scenario is that
DOD will become actively involved in environmental clean-ups and that defence contractors
will receive contracts to "undo" much of the environmental damage caused at munitions sites,
defence depots and other facilities.

2.4 Major Legislation

It is a very difficult task to keep abreast of all existing and emerging environmental legislation. For
example, some 500 environmental bills were introduced into Congress in 1990 alone. Clearly,
knowledge of local relevant legislation would be an important criteria in choosing a local partner
should Canadian firms elect to follow this route.

Canadian firms should as well be cognizant of the major pieces of legislation which affect their
particular areas of expertise. This section provides a brief overview of major legislation, although
more comprehensive reviews can be easily obtained from the Environmental Protection Agency
(see Section Four).

The Environmental Protection Agency was formed in 1970 to consolidate 15 components from five
government departments into one independent agency. Currently, the EPA consists of 17
thousand employees with an annual budget of $6 billion and implementing programs to cover
fourteen major laws passed by Congress. '

The 14 laws implemented by the EPA are the following:

» Clean Air Act;

» Clean Water Act;

» Comprehensive Environmental Response Compensation and Liability Act (CERCLA or
"Superfund");

Resource Conservation and Recovery Act;

Safe Drinking Water Act; _
Emergency Planning and Community Right-to-Know Act;
Federal Insecticide, Fungicide and Rodenticide Act;

Toxic Substances Control Act;

Marine Protection, Research and Sanctuaries Act;
Uranium Mill Tailings Radiation Control Act;

® & & o o ¢ o
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Indoor Radon Abatement Act;
Ocean Dumping Ban Act;
Coastal Zone Management Act;
Pollution Prevention Act.

The EPA conducts both general policy and goal setting as well as the writing of technical industry
and chemical standards. About 65 percent of the agency's employees are located in regional
offices and work directly with state and local governments and other groups to implement the
nation's environmental laws and regulations. The remaining employees work in a policy,
research, or enforcement role in Washington, D.C. or at facilities in Colorado, North Carolina and
Michigan. The EPA directs significant efforts in the research area identifying and testing treatment
technologies for different types of hazardous wastes. '

The first four Acts listed above are those that are most generally applicable to U.S. companies.
They are briefly summarized below.

Clean Air Act
» passed in 1955;
early focus on vehicle pollution;
numerous amendments (1960, 63, 67, 70, 77, 90) broadened scope;
each state develops implementation plans;
maximum achievable control technology must be implemented;
recent acid rain (SO2) commitments;
toxic emissions, alternative fuels, input/source, indoor air pollution, and clean vehicles are
among the priorities.

® 6 o o o o

Clean Water Act
« passedin 1956;
initial focus on building sewage plants;
numerous amendments (1961, 65, 66, 70, 72, 77, 87) broadened scope;
if EPA find state standards inadequate, it can set the standards;
industry must comply with the stricter of the two standards;
best practicable control technology currently available must be implemented;
future focus on toxics, oil spills, storm overflow, pollution at source, recycling, and
agricultural runoff.

Resource Conservation and Recovery Act
 origins in 1965;
initial focus on garbage and burning; .
subsequent amendments broadened it to dumps, hazardous waste, medical waste;
future focus on contaminated sediment, solid waste storage-and disposal, hazardous waste;
requires that the best demonstrated available technology be implemented.

® o o o

CERCLA (Superfund) A
« 1978 Love Canal incident raised awareness in hazardous waste areas;
led to CERCLA in 1980;
authorizes funds for cleanup of abandoned waste sites;
Act enlarged and strengthened in 1986;
entrants need legal and bureaucratic awareness;

* & o o
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« underground tanks, impact assessment, groundwater contamination, site assessment;
+ particular focus on developing new technologies to treat hazardous waste.

2.5 The Liability Issue

Many of the interviews during this study have identified the liability question as being very
important. From a potential client's perspective, the engineer supplying a service must be
adequately covered to accommodate any potential liability problems. From the Canadian
engineer's perspective, our view is that adequate insurance and extreme caution should ensure that
questions of liability can be accommodated.

~ Engineers in the United States can be held liable for damages resulting from overly-optimistic cost
estimates. These damages are allotted amongst the various liable parties. In the engineering
community, deviations (from the cost estimate) of around 10 percent are probably acceptable,
while deviations in excess of 33 percent will probably result in liability. The gray area between
these two levels may result in liability judgements depending on the legitimacy of the engineer's
legal case.

Avoiding Liability

According to one source, in addressing the cost liability issue, engineers must obviously be
extremely cautious in their cost preparations. This entails checking cost estimates with various
sub-contractors and suppliers, reviewing actual costs of earlier projects, and maintaining records
identifying the sources of all information reviewed. The precise project scope must be described,
and any client requests and changes to this scope should be confirmed in writing. Where possible,
contract language should also include a clause similar to "the only person who may rely upon an
engineer's cost estimate is the client". Other recommended steps in this regard include: files of all
documents should be maintained; approximate costs should be quoted where possible; written
contracts or letters of agreement for small projects should be obtained detailing the services to be
performed; construction procedures should be observed where possible; and close client contact
should be maintained.

Problem is Being Addressed

There are a number of criticisms being voiced stating that the U.S. legal system has failed to
deliver economic solutions to the equitable resolution of environmental disputes. In response, a
number of shifts are occurring that are of relevance to this study.

19 2 ERNST & YOUNG



INSURANCE TRENDS
All Firms: 1985-1990
Percent
Of Firms Percent of Firme [newred By:
Uninsured DPIC CNA
21.6% 36% 4% 17%
19 s 2¢ 19
21 s 27 17
24 33 28 18
19 34 27 20
13 37 19 3
1990
3% 28% 19% 10%
22 37 22 18
14 « 28 19
10 « 26 22
2 28 34 3s
9 9 23 59
16% s3% 10% 21%
12 39 33 16
26 2 28 17
11 40 28 21
. 33 0 3 64
OtheL cerreerrenn 346 “ 28 17 1s
DEDUCTIBLES
By Size Of Firm 1990
Noeaber of $5,000 $5,001- $10,001- $25.001- Ower
Emgpioyess Or Lo $10,000 $25,000 $108,000 $100,000
B JOO— 70% %% 6% (11 0%
6-10.nnecrceenecnn39 38 % 2 0
S 5T J— .14 23 st 1 1
26-100 cceersrcsrneen ] s 42 4“% 3
101-500 cue.cueerrenned 0 (] 3 4 4
Over 800.....ecrreeee 0 (] 0 11 89
All Firms: 1985-1990
Yezr
U O— 1 ] 19% 30% 19% 5% |
1989.cccrcccsnses 23 b7 29 19 s
L°7 ¢ JUUR— 7 13 p- ] 18 L)
1987 cornecrrcracncsd? bl 4 is 17 3
1986 crerereeen. 28 n - 3 185 3
1985 euueeeeeenne. 30 3 N 11 32
LIMITS OF COVERABE
By Size Of Firm 1990
Number of Under $150,000- $500,000- $1,000,000- $2.500,000- Ower i
Exployess $250,000 $499.999 $999.999 $2.499.999 $9,999.999 $10M
15 cverceeenne 18 % 0% 27% 18% 0% 0%
6-10...... 7 4 36 pH 0 )
| ST T I, ] -0 30 47 1 0
26-100.ceucuerrcermrencs d 4 14 80 1 0
101-500.......c0ucerrere® ) o 7 28 1
Over 500 .cu.ernnennns® 0 6 u 9 12
Year All Firms: 1985-1990
T 0% pIY 3 5% 4% 0%
1989... 23 28 ry 4 0
1988... 26 22 41 4 0
1987... 28 23 40 3 1
1986... 3 24 4 4 1 -
198S... 20 22 « 6 2




First, several large companies have withdrawn from the hazardous waste area until
liability questions are brought under control.

Second, the federal government has begun to introduce liability limitations into new
legislation.

Third, disputing parties are increasingly turning to the more timely and economical option
of mediation as a method of resolving disputes.

Fourth, public pressure is increasingly being applied to activities such as the Superfund
because of its excessively high legal and paperwork orientation.

Fifth, an emphasis upon negotiation, mediation, and pre-court settlements means that less
than 10 percent of liability disputes are settled by court award (according to the American
Consulting Engineers Council's annual liability survey).

One Canadian firm described the liability question as "maybe not as risky as we perceive", stating

that new insurance programs have been introduced during the past 1-2 years offering
environmental insurance for professionals at reasonable prices. As well, the number of insurance
claims has decreased dramatically in the past year because of the reasons stated above.

Presented opposite is information from the journal American Consulting Engineer pertaining to
engineering liability trends, deductibles and coverage. It indicates, for instance, that insurance
costs represent about 4 percent of the average engineering firm's blllmgs and ranges from 1.4
percent for large U.S. firms to 6.3 percent for small firms.

Small firms generally have deductibles of less than $5000 and coverage limits in the $250,000 to
$1 million range, while large firms have deductibles exceeding $100,000 and coverage limits in the
$1-10 million range.
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Section Three: Being Prepared

Before entering the U.S. market, it is necessary that Canadian firms understand the extent to which
they are prepared for, and committed to, the effort. This section addresses these matters,
essentially examining the why and when of market entry. Section Four then examines the more
detailed who, what, where and how aspects of U.S. market penetration.

Discussions during the study have suggested that it may take two years or more for Canadian firms
to see their U.S. efforts begin to pay off. While smart management can control costs during this
period, it is nonetheless possible that the effort may cost small and medium sized firms hundreds
of thousands of dollars. For these ~reasons, it is important that firms be comfortable with their
rationale for market entry, with their relative expertise in the marketplace, and with the level of
financial, technical and managerial resources available to support the effort.

Why Make the Effort?

Canadian firms may be in a situation where they are fully satisfied with their current position and
not particularly enthusiastic toward risking a penetration of the U.S. market. This may be a proper
response, provided the firm is confident of its ability to withstand the future competition in Canada
that may come from foreign and domestic firms. It is conceivable that, by standing still in the
domestic market, such firms risk falling behind their competitors.

Generally, expansion into the U.S. market can bring service industries and engineering firms a
number of benefits. Each of the following benefits serves to enhance the overall competitiveness
of the Canadian industry.

a market diversification which reduces dependence on a single marketplace;

an exposure to new technologies, new financing concepts and evolving trends;
a first-hand knowledge of the strategies of potential future competition;

an enhanced access to more ideas and broader skills;

an increased level of revenues and profit;

an extended life for the firm's service concepts;

a better utilization of company personnel, facilities and overheads.

e & ¢ ¢ o o o

Be Aware

Such payoffs, however, are not attained without making an investment of time and money and
without incurring some immediate risks. The following possibilities, for instance, may occur:
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Are you ready to enter the U.S. market?

Use the following evaluation process to determine how prepared you are to answer essential

marketing questions.
Remember, your risk of failure in the U.S. market increases if you are less than honest about

your responses.

Essential Questions to be Answered Before Market Entry.
How much confidence do you have in your existing ability to answer these questions?
(Mark an "X" in the appropriate column)

No Confidence High Confidence
1 2 3 4 5

Does your environmental engineering expertise have the
following features?

1. Originality or uniqueness in the U.S.?
2. Appeal in the U.S. marketplace?
3. Delivery feasibility in the U.S.?

Does your marketing approach have the following features?

1. Adequate managerial and professional resources?

2. Strong financial support and the ability to be patient?
3. The ability to satisfy local concems?
4
5

. 'The flexibility to accommodate change?

. Your commitment?

What are your prospects in the U.S. market?

. Size of the U.S. market for your service?

. Your likely market share in the U.S.?

Best locations for your service?

1
2
3. U.S. market growth potential?
4
5

. Obstacles blocking your market entry?

How familiar are you with what the U.S. competition is
doing?

1. ‘Their ability to replicate your services?

. Extent of their geographic penetration?

. Their reputation and success rate?

2
3
4. Their financial resources?
5

. Their ability to compete on price?




« the already established competitors in the U.S. market are stronger than the potential

entrant;

» the Canadian firm has insufficient managerial, marketing and financial resource to
support its effort;

» the Canadian firm has insufficient focus, confidence and commitment to persevere
through difficult periods;

» the Canadian firm has an insufficient presence, reputation and contact base in the local
' market and/or runs into direct barriers for these reasons;
+ the Canadian firm finds that distances and communication costs inhibit their personal
client contact and make more difficult the obtaining of information on the U.S. market.

In these instances, it is necessary to control expenditures while re-examining or re-focussing the
export strategy.

Understand the Fit

To minimize the impact of the above possibilities, it is important that the U.S. effort mesh
smoothly with the Canadian firm's current organization, "products", market commitments, and
resources. This entails having an understanding of two areas - the Canadian firm's own
capabilities and the requirements of the U.S. market.

The diagnostic opposite provides firms with a brief, general set of criteria that should be satisfied
prior to investing resources in the United States. It entails a self-examination of the Canadian firm,
an external examination of the U.S. market, and an examination of the U.S. competition. As we
suggest in the fourth section, individual companies can amass a substantial amount of U.S. market
and competitor information by themselves. Where necessary, this can be supplemented through
drawing upon a base of contacts. This then leaves the initial activity - the internal examination of
the Canadian firm's capabilities - as the remaining requirement.

Formulating a Plan

It is important that Canadian firms establish a market plan prior to investing resources in their U.S.
marketing effort. The plan should articulate the objectives, strategies, financial resources, and
managerial and technical complement that will be directed toward the U.S. effort. Forming a plan
also stimulates internal feedback and discussion, assists in obtaining outside funding, and helps
identify missing information.

The importance of this formal requirement should not be minimized by Canadian engineering
firms. For instance, studies conducted by the Canadian Exporters' Association have indicated that
firms with previously defined market plans enjoy greater long-term success in their export
marketing efforts. Firms without such plans tend to discontinue their efforts.
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Questions that should be addressed in a market plan include the following:

who should you contact and in what order?

what promotional strategies should you follow?

what manpower and selling expenses are budgeted for the effort?

has flexibility, fallback strategies, and patience been built into the plan?
what sales size and growth is projected for the marketing effort?

what milestones and timing constraints are guiding the process?

* 6 o o o o

Why Partner?

Canadian engineers may enjoy some success in conducting U.S. environmental assignments from
their Canadian offices. Our discussion suggest, however, that any such success is likely to be
short-lived. Quite simply, American companies that are purchasing outside environmental
engineering services must be satisfied regarding a number of local concems. It is unlikely that
Canadian firms will satisfy these insurance, licensing, regulatory knowledge and other concemns
through simply supplying a service from Canada. To some degree, such concemns may also
remain if Canadian firms choose to open a new office in the United States without hiring

knowledgeable local representatives.

In our view, Canadian firms will enjoy the highest likelihood of success through either

» aligning with a local partner; or
« staffing a new office with personnel enticed from firms who already have a local
presence.

The former strategy may be the preferred route for a number of reasons, including:

it provides access to new geographical or niche markets;

it increases knowledge about the supply and demand side of a new market;
it enhance one's advantage over competitors;

it strengthens management skills in Canada and the United States;

it allows firms to pool resources and thus spread risks and costs;

it assists in raising capital.

®* & o o o o

Selecting a Partner

Successful joint ventures are generally those that meet a number of criteria, including the

following:

they are well defined from an operational point of view;

they have clear and common strategic goals;

the results and possible improvements are regularly evaluated;
the alliance's future is based upon performance;

they involve a smooth meshing of the strengths of each partner;
they have an agreed upon procedure for termination.

* o o o o o
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Selected Criteria for

Rating Potential Partners

How important are the following areas to
your success?

How does your potential partner rate in these
areas?

Rating

(1-10)

Weight
(1-100)

Weighted
Rating

Synergy with Your Areas of Expertise
Service Niche

Technical Capability

New Ideas or Concepts

Success in Previous Joint Ventures
Research and Development Capabilities
Contacts in Manufacturing

Contacts in Government

Other Local Contacts

Management Philosophy

Management Credentials and Reputation
Marketing Capabilities

Financial Strengths

Existing Client Base

Short-Term and Long-Term Goals
Liability and Insurance Concemns

Overall Business Reputation




The table opposite provides an indication of the types of characteristics that Canadian firms should
seek in examining a potential U.S. partner. Among other areas, matters of image, culture, attitude,
and technology should be assessed. In examining such areas, Canadian firms may wish to contact
prior clients of the prospective partner and may wish to review Dun & Bradstreet and other reports

on the company.

Essentially, the table requires that Canadian engineers tabulate the relative importance of various
criteria and the relative ranking of the prospective partners. Obviously firms seeking partners for
"local contact" reasons, will attribute more importance to the contacts and local reputation criteria.
While the table may appear somewhat formal, firms should keep in mind that a comparison of,
say, ten or more prospective partners could become confusing and that it will have to be drawn in
some objective manner. A listing such as this table may assist in the process.

Our discussions with Canadian engineers already in the U.S. market suggest that a given alliance
may not be a permanent institution. With the passing of time, for example, it may become apparent
that the partnership is not the ideal combination and the two parties may drift apart. Or, it may
become evident that the synergies are not as strong as they were when the alliance was formed. In
these not uncommon instances, the parties may choose to open their own offices and/or pursue

other alliances.
Conducting Interviews

Throughout the report, we have emphasized the importance of Canadian firms drawing upon their
contact base, communicating freely and often with potential clients, and investigating the wisdom
and fit of possible alignment partners. We have also ideritified a range of relevant information
sources both in Canada and the United States.

In pursuing each of the angles, it is important that Canadian firms conduct well-planned, sequential
and insightful interviews, both on the telephone and in-person. The comments presented in the
accompanying table should assist Canadian engineers in this process.
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In examining the U.S. market, it is important to conduct insightful
interviews. The following tips can assist in this process.

Set objectives - Before starting your unstructured interviews, you must have some objectives in
mind. Set these objectives by asking: what kind of information would help reduce the risk of
entering a new market? What is the respondent likely to know about your potential market?
Choose some “must have” questions to ask, if you cannot get a long interview.

Revise objectives - Experienced market research interviewers know that the list of questions to
be asked will change as your knowledge grows. Basically you should analyze the responses as
you move forward. Never go into the next interview asking the same questions as in the last
one. Go for greater depth.

Ask simple open-ended guestions - To ask “what makes a supplier good?” is much better than
going down a whole list of possible items and then trying to find an order to the ones that
matter.

Do not_accept generalizations - If someone answers “big” or “large” - this does not mean
anything. Ask if it means 1,000 or 10,000 or 2% or 50%. If they respond with “we often use
this service”, enquire as to how often and in what ways? )

Probe - “Yes/no” answers m interviews are not very useful. Ask: Who is good? Why? What
do you mean by good? Aid respondents recall by prompting them to remember some
information which otherwise might not come out.

Make it interesting - Most people like to talk about their business and what they are looking for
in a good supplier of services. Let them talk. But keep bringing them back to the point. Offer
some of your experiences, in Canada or in previous interviews, to make them feel they are also
learning from the interview.

Keep it short and simple - Do not take more of the respondent’s time than you need. Cover the
key points - the fewer, the better - and then see if the respondent wants to talk on.

Start with the least important interviews - Professional market researchers leave the key
interviews to the last when they have polished up their approach and know the really important
points they want to cover.

Leverage vour contacts - Conclude with “is there anything I can tell you that you would like to
know, or anything else we should discuss?” Also, ask the respondent “if you were in my
position, who would you go and see?”, “which companies?”, “what job function?”, “who by
name?”. Finally, ask if you can call back in the event that you missed something.

Keep track - Take good notes. Fill out and expand these notes immediately after the interview
'| so the maximum information is recorded. Studies in the U.S. have shown that one-half the
value of an interview is lost if it is not written up for one week. Remember, you have made an
investment in doing the interview; do not lose it.
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Section Four: Identifying Opportunities

This section is aimed at assisting Canadian engineering firms in actually identifying particular
leads, contacts, and opportunities in the United States environmental market. It is targeted toward
those firms that have already assessed their own ability to enter the market through addressing the
questions in the previous section.

As we have emphasized in previous chapters, we do not believe that firms need conduct or
purchase an extensive U.S. market projection, unless they are intending to make substantial up-
front investments in the market. Generally, market analyses are based on assumptions, predictions
and opinions that may not be valid a year or two down the road. Such studies can also cost a
substantial amount of money - money that could perhaps be best directed toward making contacts,
attending shows and opening doors. Our overall view is that the U.S. environmental engineering
market is growing at 10-20 percent annually and that Canadian engineering firms with marketable
techniques and experience will be able to identify grbwing niche opportunities within the American
market regardless of what a particular market study may project.

Another reason that we do not believe a major up-front study is necessary is because Canadian
firms can conduct a significant amount of research on their own, without engaging outside
consultants. This section is aimed at reviewing some of these research steps, while also
identifying a number of important sources and techniques to pursue.

As is the case in most service industries, it is necessary for Canadian engineers to pursue as many
relevant leads and information sources as possible - to in essence have as many "irons in the fire"
as can be managed at any one time. These leads should then be prioritized and pursued in the
appropriate sequence.

4.1 Identifying Potential U.S. Clients

This section illustrates certain steps that can be followed by Canadian engineering firms to identify
potential environmental opportunities in the American manufacturing and service sectors.!

1 In identifying these steps, we have attempted to include up-to-date telephone numbers. Canadian firms should note
that any long-distance number in Canada and the United States can be obtained from operator information by dialing
the area code in question, followed by 555-1212.
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Examining U.S. Market Opportunities

The following factors should be considered by companies in determining
potential demand for their service.

level of U.S. industry spending
level of U.S. public spending
potential institutional/research work

insights from associations, shows, seminars, lobby groups, reference
documents, governments and agencies

U.S. industries to be publicly and legislatively pressured
companies in U.S. owing industrial benefits

potential U.S alliance partners - general engineers, environmental
engineers, universities, governments

potential Canadian industrial alliance partners and/or sources of
information - developers, contractors, legal firms, consultants,
financiers, engineers, environmental companies

current clients with Canada/US iliteraction

experiences of other Canadian entrants




4.1.1 Manufacturing Clients and Contacts

The Ward's Business Directory entitled Manufacturing USA provides a comprehensive collection
of industry analyses, statistics and companies. It encompasses some 460 manufacturing industries
and within these sectors provides information on 26 thousand companies. The SIC codes covered
in this document are included in the appendices.

The directory is an invaluable source of information for Canadian engineering firms who are
interested in selling their solutions to American manufacturers. It is available from Gale Research
at (313) 961-2242 at a cost of $US 169 and might be of value to government libraries as well as
by firms who are seriously interested in identifying potential U.S. contacts and clients.

To walk through one particular example from this document, we will focus upon the case of a
hypothetical Canadian engineering consulting firm who may have experience assisting meat
packaging and processing firms in addressing certain environmental problems. The problems may
relate to any environmental area, whether solid waste disposal, wastewater treatment, air emissions
or other areas.

Such a firm might then examine SIC Code 2013 - Sausage and Other Prepared Meats of the
Directory (see Appendix H). This section would then provide fairly detailed information on the
industry size, structure, recent performance and trends, as well as a comprehensive listing of main
companies, contacts, size, and location. For a Nova Scotia firm most interested in the Eastern
Seaboard States, say, the document would indicate that some 80 meat processors operate in
Pennsylvania, 111 in New York State and so on. Immediate contacts in the region could then be
identified from the following firms:

Fast Food Merchandisers, North Carolina;

Hatfield Quality Meats, Pennsylvania;

National Food, New York;

Goodmark Foods, North Carolina and Pennsylvania;
- Zartic, Georgia;

Mash's, Maryland;

Jordan Meats, Maine;

Castleberry's, Georgia;

Doughtie's Foods, Virginia;

Freda Corporation, Pennsylvania;

Devro, New Jersey;

Carando, Massachusetts;

Dixie Packers, Florida;

Sandy Mac Foods, New Jersey.
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The subjects reviewed in telephone discussions with the "environmental officer” of such firms

might include:

current environmental problems;

immediacy of these problems;

receptiveness to out-of-state suppliers;

satisfaction with current suppliers;

interest in receiving your firm's brochure (include in a followup letter);

your previous experience in solving meat processing industry problems in Canada; and
referrals to other companies who might also be interested in your services.

® & & 5 o o

Where possible, Canadian firms should develop a relationship with the environmental officers of
the firms, rather than simply with the procurement officers (who often already have their list of

vendors).
4.1.2 Service Industry Clients and Contacts

Canadian engineers who have assisted service companies with certain tasks can also identify a
number of potential clients in similar U.S. industries. Similar to the manufacturing document, the
Ward's Business Directory entitled Service Industries USA provides a comprehensive collection of
industry analyses, statistics and companies covering 150 service industries and providing
information on 4000 companies. It is available from Gale Research at (313) 961-2242 at a cost
of $US 169. ’

To walk through one particular example from this document, we will focus upon the case of a
hypothetical Canadian engineering consulting firm who may have developed a particular niche
assisting galleries and museums in addressing certain environmental problems. These institutions
may have light and humidity problems, toxic waste disposal problems, and indoor air pollution
problems, among others.

Such a firm could refer to SIC code 8412 - Museums and Art Galleries in order to gather
information on the industry size and structure, as well as a comprehensive listing of main
institutions, contacts, size, and location. Within the Eastern Seaboard region, some 12 institutions
would be identified, ranging from the Agricultural Museum of New Jersey to the Chesapeake Bay
Maritime Museumn in Maryland.

As mentioned, this procedure could be repeated in 150 different service sectors, dependinguon the

particular niche expertise of the engineer.
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4.1.3 Resource Clients and Contacts

A similar process can be followed to derive a list of potential clients and contacts in the U.S.
resource industries. This segment, however, is not covered in one comprehensive sourcebook.
Generally the various resource sectors each have their own reference document(s). Firms should
refer to the appropriate industry association, government contact, or industry contact to obtain the
relevant sourcebook.

In a similar manner to the above, we have selected two areas of Canadian strength (pulp and paper
and forestry) to walk through the process of how pertinent information may be obtained on the
U.S. market. The document Pulp and Paper North American Factbook is available from Millar
Freeman Publications in San Francisco for $US 275, and should be obtained by firms and
governments that are seriously interested in examining the U.S. market potential in this sector.
The document has a five-page chapter which discusses environmental spending and regulations
and also provides a schematic documenting the location of paper and pulp mills by state. Sources
such as the American Paper Institute or the individual state governments could then be accessed to
obtain more detailed information on names, locations, sizes, etc.

The Forest Industries North American Factbook provides a range of interesting information
including a listing of the size and location of the prominent lumber mills in North America. From
this document, for example, a firm could identify the fact that J.D. Irving has various mills in New
Brunswick and Quebec, as well as in Maine. The operative question would then be whether an
engineering firm who has assisted Irving with their New Brunswick environmental concerns, say,
has inquired regarding the feasibility of also being involved with Irving's U.S. environmental
expenditures and solutions.

Generally, all resource industries, ranging from petroleum to metals mining to power generation,
would have corresponding associations, reference documents, and other information sources.
Canada is an international force in many resource areas. Canadian engineers with expertise in
these areas may wish to broaden their horizons, canvas the appropriate sources, and promote their
expertise into the U.S. market. The various forces discussed in Section One suggest that Canadian
engineering firms in general should start examining U.S. market opportunities with more interest.

4.1.4 American Engiheering Firms

In many instances, Canadian firms should probably choose to align themselves in some manner
with U.S. engineering firms in a given region. This alliance may be to act as a subcontractor on a
given project or it may be to act together in proactively pursuing certain opportunities. The form of
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the alignment may range from joint venture to merger to office sharing, among others. Our
discussions with Canadian engineering firms already present in the United States indicate that they
have generally followed a strategy of forming some form of local alliance. Similarly, our
discussions with U.S. engineering firms suggest that these firms are generally open to being
approached by Canadian firms with the appropriate expertise, and that alliances and joint bids are
very common within the U.S. community. Finally, our discussions with over 100 American
"buyers" of environmental services suggest that they place a premium upon local knowledge, local
credibility, and satisfaction of local insurance concerns.

For these reasons, we have directed some effort in this study toward identifying prominent
American engineering firms and describing the U.S. community. More importantly, we have
identified how individual Canadian firms can begin the task of researching the engineering

community and finding appropriate partners.
American Consulting Engineers Council

The American Consulting Engineers Council (ACEC) is the largest national organization of
consulting engineers, with some 5000 member companies employing 160 thousand engineers.
The Council's annual directory is available from Washington, D.C. at (202) 347-7474 for a
non-member price of $US 140.2 The directory is described further in the appendices. As
indicated, there are some 39 committees comprising the ACEC, of which the following may be of
particular interest to Canadian firms:

Business Insurance Advisory Corﬁmittee, James Pierce, Staff:

Education and Registration Committee, Sally Keene, Staff;

International Engineering Committee, Jane Sidebottom, Staff;

Hazardous Waste Action Coalition, Terre Belt, Staff;

Small Firm Coalition, James Pierce, Staff;
Environmental Committee, Lee Garrigan, Staff.

® & o o o o

The staff members are permanent employees of the ACEC and can be contacted at the above
number. With the proviso that these members work first and foremost for the U.S. community,
they would nonetheless be a useful source of information for Canadian firms. The approach taken
with them by Canadian firms should be to indicate an interest in the U.S. market, an interest in
possibly aligning with local partners, an interest in teaming together for third-country markets, etc.

In general, the ACEC in the U.S. would forward Canadian firms to the Consulting Engineers
Council in the appropriate State. The ACEC does provide a computerized search listing through

2 Foreign firms cannot be direct members of this organization.
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which firms in given states and given disciplines can be identifed, printed and mailed out. For
instance, all environmental firms in Pennsylvania could be identified in this manner. The cost of
such a computerized list would range from $US 50-150, according to the ACEC.

Detailed Industry Surveys

Detailed information describing the human resource practices, the average fees, and the typical
financial statistics of U.S. engineering firms is available from three separate survey studies, each
costing $US 195. These studies are conducted by the Professional Services Management Journal
of Newton, Massachusetts, and can be obtained by calling (617) 965-0055. Firms interested in
obtaining quite detailed information on, for example, professional fees charged certain client types
by American engineering firms might wish to obtain the appropriate study.

The 1991 Fee Survey covers the following billing and professional fee areas based on an extensive
survey of the U.S. engineering community.

Billing Rates and Markup;
Contract Forms and Terms;
Government Pricing Data;
Bidding/Price Competition;
Computer Pricing;

Marketing Department Structure;
Project Type Fee Data;

Other Reference Sources;
Regional Analysis.

e & ¢ ¢ o ¢ ¢ * 0

The 1991 Financial Statistics Survey covers the following financial areas based on an extensive
survey of the U.S. engineering community.

Key Survey Results;

The Income Statement;

The Balance Sheet;

Marketing Costs;

Cash Basis Results;

Staff Ratios;
Multi-Discipline/Branch Office Impact;
Automation Analysis;

Non Financial Managers Data;
Historical Trends and Patterns;
Regional Analysis.

The Environmental Engineering Community

There is a well organized formal environmental engineering community in the United States. The
document Environmental Engineering Selection Guide 1991 is published by the American

30 SN ErnsT & YOUNG



Academy of Environmental Engineers and provides a description of the capabilities, location,
number of employees, and key personnel of each member firm of the Academy. The Guide can be
obtained free of charge from Annapolis, Maryland at (301) 266-3311 and is structured as
follows:
History of the Academy
Consulting
Selecting Consultants
Selection Procedures & Forms
Specialty Listing
Geographical Listing
Alphabetical Listing
Education
Objectives in Education
Accredited Environmental Programs
Diplomates in Education
Reference
Objectives .
Officers, Trustees, Staff

Certification Requirements and Procedures
Bylaws of the Academy Governing Certification

The Academy also publishes an annual document Who's Who in Environmental Engineering 1991
which identifies specialists in all facets of environmental engineering. It is available at the above

number for $US 60.
4.1.5 American Governments

While not a major focus of this study, the public sector also represents an area of potential interest
and business for Canadian firms. However, Canadian engineering firms should note that
purchases By state and local governments are not covered by the Free Trade Agreement's chapter
on government procurement. Some 32 states and many local governments routinely include
domestic preference clauses in their contracts. Some of these clauses are intended to favour local
suppliers, while others favour American products in general. The extent to which such clauses
exist in purchases of engineering services is obviously a subject that Canadian firms should
investigate before attempting to sell directly to this market.

Canadian firms should also be aware that economic deVelopment agencies and downtown core
development agencies play a relatively strong role in the United States and may represent a useful
source of information and/or contracts.
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Federal Government

The U.S. government by itself represents a substantial environmental market. In total, it is
estimated that the federal government spends $US 19 billion in the environmental area.

The Environmental Protection Agency, the general telephone number for which is (202) 382-

2090, is the largest federal player in the environmental area, with an annual budget of $US 6

billion. The Agency was formed in 1970 to consolidate 15 components from five government

departments into one independent agency. Currently, the EPA consists of 17 thousand employees

and implements programs to cover fourteen major laws passed by Congress. About two-thirds of

its annual budget is directed to cover two areas - sewage treatment construction grants amount to
$2.1 billion, and the Superfund hazardous waste cleanup amounts to $1.6 billion.

As indicated opposite, the organization also spends some $US 700 million annually on engaging
outside environmental services (other federal departments spend around $US 250 million annually
on such services). These funds allow companies to in effect prove their technology to the Agency.
Major recipients of this spending are indicated overleaf. The largest recipient, Camp Dresser &
McKee, received almost $US 90 million in such contracts during the three years profiled. Note as
well the emergence of large defence contractors such as Lockheed, Rockwell, and Litton in this
area.

Deborah Janes is a public affairs specialist at the EPA who has extensive knowledge of the
organization and key players within the Agency. She has expressed a willingness to assist

Canadian firms in "finding their way around the EPA". She can be contacted at (919) 541-4577
in North Carolina.

Information on the more technical and research-oriented aspects of the EPA can be obtained from
the Office of Research and Development (ORD) in Cincinnati at (513) 569-7562. For instance,
project summaries for some 1100 research projects (covering the 09/90 to 07/91 period) can be
obtained from this source.

The EPA Journal, produced by the Office of Communications and Public Affairs in Washington,
D.C. at (202) 382-4454, might also be a useful source of information for Canadian firms. The
issue of January 1991, for instance, is entirely devoted to a discussion of the Clean Air Act
amendments and implications.

The document Environmental Investments: The Cost of a Clean Environment is a comprehensive
compilation of information that might also prove useful to Canadian firms. Itis available from the
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EPA Contracts for Environmental Services (1990)

Category

Management Engineering

Air Quality Management

Water Quality Support Services

Hazardous Substance Analysis

Hazardous Substance Cleanup and Disposal
Leaking Underground Storage Tank Support
Other Environmental Program Data
Technical Assistance .

Others

Total: EPA Contracts for Services

Source: Environmental Protection Agency

Amount
(8US million)

103
25
41
17
54

3

147
38

228

656

Non-EPA Federal Contracts for Services (1990)

Category

Interior - Bureau of Reclamation
Corps of Engineers - Montana

Corps of Engineers - Nebraska

Army - Chemical R&D

Air Force - Aeronautical

Others

Total: Non-EPA Contracts for Services

Source: International Teaming Associates

Amount
($US million)

12
56
15
49
20
103
255




Top Contractors ENVIRONMENTAL PROTECTION AGENCY SERVICES CONTRACTS

Contract Amount ($000) By Fiscal Year

Company 86 87 88 Total %

CAMP DRESSER & MCKEE 18235 48006 18924 86165 15.0
COMPUTER SCIENCES CORP 10669 15512 18584 45765 8.0
VIAR & COMPANY INC 13813 11718 17434 42965 7.5
LOCKHEED AIRCRAFT CORP 13806 14052 7769 35627 6.2
WESTONROY F & HARR JV 13138 12026 10365 35528 6.2
ECOLOGY & ENVIRONMENT INC 0 10800 14650 25450 4.4
NUS CORP 695 13500 11227 25422 4.4
SYSTEM DEVELOPMENT CORP 10161 11529 1364 23054 4.0
PLANNING RESEARCH CORP 2537 15206 1597 19340 3.4
UNISYS CORP 0 0 18161 18161 3.2
SHUNKS EXXON SERVICE INC 14531 3000 0 17531 3.1
ROCKWELL INTERNATIONAL 3795 4339 . 3104 11238 2.0
CH2M HILL 0 0 8119 8119 1.4
TR C COMPANY METATRACE INC 0 7800 0 7800 1.4
ICFINC 1502 2535 2562 65389 1.2
BATTELLE MEMORIAL INSTITUTE 4695 965 874 6534 11
AUTOMATED SCIENCES GROUP INC 3221 1752 1450 . 6423 1.1
EBASCO SERVICES INCORPORATED 0 0 5911 5911 1.0
TECH LAW INC 0 3361 2295 5656 1.0
GEO/RESOURCE CONSULTANTS INC 1107 2572 1674 5353 0.9
NSI/NORTHROP CORP 1910 1348 1997 5255 0.9
AMERICAN MANAGEMENT SYSTEMS | 1505 712 2692 4909 0.9
VERSAR INC 1623 2366 566 4555 0.8
TETRA-TECH INC - 1676 1888 700 4264 0.7
SCIENCE APPLICATIONS INC 293 1279 2575 4147 0.7
LABAT-ANDERSON INC 0 1424 2516 3940 0.7
COLEJON MECHANICAL CORP 508 1854 1516 3878 0.7
P R C ENVIRONMENTAL MANAGEMEN 0 0 3764 3764 0.7
P E | ASSOCIATESINC 200 2242 1154 3596 0.6
ACUREX CORP 822 1214 1517 3553 0.6
PEER CONSULTANTS INC 0 1000 2185 3185 0.6
CRC SYSTEMS INC 1075 795 1310 3180 0.6
TYMNETINC 231 1336 1612 3179 0.6
DEBRAFREDB CO THE 1459 1518 0 2977 0.5
TRANSCONTINENTAL ENTERPRISES 500 1425 1039 2964 0.5
MIDWEST RESEARCH INSTITUTE 0 2238 485 2724 0.5
RESEARCH TRIANGLE INSTITUTE 877 499 1217 2593 0.5
PROGRAM RESOURCESINC 862 1234 461 2557 0.4
LITTON INDUSTRIES INC 0 465 1660 2125 0.4
MAR INC 555 615 848 2018 0.4

ALL OTHERS 25189 18321 22248 65756 11.5

TOTALS: 151190 223447 199124 573761 100.0



National Technical Information Service of the federal Department of Commerce in Springfield,
Virginia at (703) 487-4650 for approximately $US 50.

The Government Agencies Directory, published by the Air and Waste Management Association in
Pittsburgh, provides an overview of the federal, state, and local agencies involved in
environmental matters. Canadian firms might wish to obtain this directory from the Association.

In our view, Canadian firms with strong research/technical capabilities are most likely to profitably
penetrate this market through the use of a U.S. partner. The partner might be a university, an
engineering firm, an environmental lobby group, or some of the other channels discussed in this
report. The federal market is notorious for its bureaucratic layers - small Canadian firms
attempting to penetrate it directly may find that they devote substantial resources without a
corresponding payback. Buy American requirements? can also appear often without much warning
and often in rather unpredictable ways. Similarly, projects which are publicized in the Commerce
Business Daily (a daily publication which describes federal projects being tendered) are generally
felt to be "wired", with the winning firms having laid the necessary groundwork several months
previous. By law, federal contracts are generally awarded to the firm submitting the lowest bid.

It has also been suggested that Canadian firms should extend their marketing effort beyond the
"procurement” people at federal agencies to encompass higher ranking officials in other
managerial, engineering and/or industry sector areas. The small business liaison offices and the
"advocacy officers" of government departments may represent a channel worth pursuing as well.

State Governments

According to the Council of State Governments, the state governments spend approximately $US
7.3 billion annually on the environment, or an average of $150 million per state. (These figures
include natural resource spending, and thus may be on the high end of the actual "pollution

abatement" figure).

The leading spending sectors are 22 percent on water quality areas; 17 percent on water resources;
17 percent on fish and wildlife; 13 percent on forestry; and 5 percent on hazardous waste matters.

3 The Buy American Act of 1933 represents a potentially significant U.S. federal legislation limiting the use of
Canadian materials and services in U.S. public sector contracts. This Act generally requires price preferences (six
percent on most contracts; twelve percent on those contracts partially set aside for U.S. small business or labour
surplus areas) to be applied in favour of domestic suppliers. Services are not covered by the FTA chapter on
government procurement. The Buy America Act therefore applies for services which are tendered for by the U.S.
Federal Government.
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California, New Jersey, Florida, Illinois and Pennsylvania are the five leading states ranked by
environmental spending, accounting for 43 percent of spending by the fifty states.

In addition to spending substantial sums on environmental goods and services, the state
governments are perhaps one of the best sources of information on the industry, including
information such as industrial permits and compliance orders (which could lead to identifying
laggard companies).

The Council of State Governments in particular is an excellent source of information for Canadian
engineering firms looking to penetrate markets in particular states. The Council produces a
document entitled Resource Guide to State Environmental Management which encompasses a
broad range of information such as:

Organization Charts of State Environment Departments;

State expenditures by 15 environmental categories;

State environmental orientation (per-capita spending and percent of total budget);

number of manufacturers by State;

names, positions, and telephone numbers for the 80 most important State government
environmental officials in each State.

® & © ¢ o

To obtain this document, contact the Council in Lexington, Kentucky at (606) 231-1866. The
cost is $US 40. It should be purchased by all Canadian firms who are seriously interested in
entering certain regional markets in the United States. Technical information on the document can
be obtained from R. Steven Brown at the above number. The document, levels of state spending
and names of appropriate contacts are further illustrated in the appendices.

The documents Government Finances and State Government Finances provide comprehensive
information on sewerage, highway, and education capital outlays by state governments and local
governments. The latter are divided into county, municipal, township, school district, and special
district governments. This information is available from the Governments Division of the Census
Bureau at (301) 763-7664.

4.2 Using Your Existing Contact Base

Canada represents the largest export market for the United States, receiving 22 percent of all U.S.
exports. Similarly, the U.S. is Canada's largest export destination, receiving some 72 percent of
Canadian goods and services exports. Literally thousands of Canadian companies have some form
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of daily business interaction with Americans - interaction and contacts which the engineering
community could conceivably draw upon in some manner in entering the U.S. market.

Similar patterns are displayed in the direct investment area, where Canada is resident to 18 percent
of all U.S. foreign direct investment, and in turn represents the fourth largest foreign investor in
the United States after the United Kingdom, Japan, and the Netherlands.

Given this degree of interaction, it would be unusual for a Canadian engineering firm to not have
among its existing client base a selection of companies with some form of connection to the United
States. In our view, Canadian firms interested in penetrating the U.S. market should be more
active in drawing upon these contacts in order to advance their own interests. Such contacts would
be most beneficial in those instances where Canadian engineering firms have provided services,
where the client is pleased with the services, and where U.S. contacts of the client may be
undertaking similar activities and have a need for similar services. This then represents a natural

means of opening a door to a potential opportunity.
These and other similar channels are discussed in the following paragraphs.
4.2.1 Foreign Companies with Canadian Investments

Canada has the heaviest reliance upon foreign investment of any of the world's industrialized
nations. This characteristic was established during the 1890-1930 period, when the nation's
Industrial Policy caused many foreign companies to establish in Canada to avoid paying high
tariffs. The characteristic was reinforced during the period following the Second World War, as
Canadian policy-makers emphasized the benefits of foreign investment.

Presently, some 175 of the largest 500 corporations in Canada are foreign-controlled. Of the entire
manufacturing industry asset base in Canada, approximately 55 percent is controlled by foreign
interests. Within manufacturing, the following industries have substantial levels of U.S. direct
investment: tobacco (99 percent of industry sales are foreign controlled®); transport equipment (86
percent); rubber products (87 percent); chemicals (76 percent); petroleum (74 percent); electrical
products (58 percent); machinery (53 percent); textiles (46 percent); and beverages (38 percent).

The largest foreign-controlled corporations include the following: General Motors of Canada; Ford
Motor Company of Canada; Imperial Oil; Chrysler Canada; Canada Safeway; IBM Canada; Amoco
Canada; Great Atlantic and Pacific (A&P); FW Woolworth; Dow Chemical; General Electric

4 Generally, 75-80 percent of the investment is American. The source of the foreign investment levels information
is Statistics Canada.
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Canada. A comprehensive list of foreign-owned companies operating in Canada is provided in the
annual Largest Industry publications of the Financial Post and Canadian Business.

Beyond these, among other sources, a number of regional Made In publications are also of value in
identifying local companies who may have a substantial contact base in the United States. For
example, the publication "1991 Manitoba Trade Directory" provides a comprehensive listing of all
firms producing in the province. From this Directory, one could then identify the Campbell Soup
Company or Nabisco Brands, for example, as local investors who are also prominent international
players in the food processing industry. Similarly, the "Alberta Manufacturers Index" lists those
companies active in the local petroleum products area, such as Esso Petroleum Canada and Shell
Canada. Engineering firms who might have conducted environmental work for such companies in
Canada, assuming a level of client satisfaction with the work, might then "ride" these contacts into
the market opportunity of solving similar environmental problems for the affiliate company in the
United States.’

Similar documents are available in each Canadian region. Such documents usually cost around
$25-50 and would likely be housed in any sizeable business or govemment library. The provincial
industry departments should be able to provide the document or a number where such documents
could be obtained.

4.2.2 Canadian Companies with American Investments

While not to the same extent as our levels of inward direct investment, Canada also has a
substantial degree of capital (and contacts) invested in foreign nations.

The list of Canadian companies active as foreign direct investors is broad and includes the
following resource, service, telecommunications, real estate, food and beverage, and retail
companies: Alcan, Cominco, Bata, Seagrams, Denison Mines, Domtar, Drake Personnel,
Gandalf, National Sea Products, Moore Corporation, Northern Telecom, TransCanada Pipelines,
Polysar, Reed Stenhouse, Tridon, McCain Foods, Bombardier, Inco, ‘CAE, MacMillan Bloedel,
Royal Trustco, Royal Bank, Digital Communications, Newbridge, Olympia & York, Lawson-
Mardon, Hiram Walker, Amca, Dominion Textiles, Molson, Cognos, Cascades, Canadian
Airlines, Canadian Forest Products, Mitel, Air Canada, Canadian Tire, AECL, Thomson
Newspapers, and Geac Computers. Many of these firms have direct investments in the U.S.
market.

5 For example, it was suggested to us that Dow Canada is advanced in its efforts to address environmental problems
and that its U.S. parent could arguably benefit from some of the Canadian expertise. Canadian engineers involved
with this client might then have an obvious door into the U.S. market.
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Canadian engineering firms who have conducted environmental work for these companies, or who
have some form of relationship with them, may wish to investigate possible foreign market
opportunities. Again, such opportunities depend largely on having provided innovative solutions

and top quality service to the client in previous dealings.
4.2.3 Canadian Governments

The federal and provincial governments represent very useful contacts for Canadian firms in a

number of ways. These are discussed in some detail in Appendix A.

At the federal level, as described in the Appendix, the industry department (ISTC) and the trade
department (EAITC) are the most relevant to Canadian firms interested in the U.S. market. The
former provides industry sector information and insight, while the latter provides a range of export
programs and services both in Canada and in the United States. For instance, EAITC Trade
Commissioners can promote Canadian firms to local customers, recommend appropriate fairs and
marketing channels, help find information on potential foreign partners, and assist with joint

venturing and other strategic arrangements.

Canadian engineering firms should, however, have reasonable expectations of what can and cannot
be conducted by government officials abroad. While officers in both departments attempt to assist
all Canadian companies, they concentrate their efforts on small and medium size companies that are
"export ready”. There are obviously many such companies in Canada and officers are
consequently faced with a multitude of demands.

In this regard, EAITC officials that we have spoken with suggest the following techniques as ways
of maximizing the benefit of a Trade Commissioner:

« Do as much advance homework as possible such that requests can be precise and
detailed.

« Apply a personal touch (rather than mass mailing) to your contact with the Commissioner
such that a level of seriousness is indicated.

« Follow an initial faxed contact with a telephone call - again, such that a level of
seriousness is indicated.

« In the initial contact letter or fax, provide a succinct description of your company, type of
service offered, capabilities and areas of competitive edge, current customers and
projects, types of contacts sought, and your specific request. The tone should not be
overly technical. : T
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In the followup telephone discussion with the Commissioner, review the nature and
background to your request and discuss the timing of a potential visit.

Provide at least two weeks advance notice for a Commissioner to attempt to arrange the
requested meetings and/or open the appropriate doors.

If attending a trade show, remain on your feet and constantly meeting and talking with
potential clients. Obtain and review the show's agenda in advance and establish a
strategy for the show. American trade shows tend to reward such practices.

If attending personal meetings, the Commissioner may be free to also attend if you so
desire. In any event, follow-up with the Commissioner in the week following the
interviews to bring him/her up to date and to indicate your next steps.

Recognize that some Commissioners are well-established in a region and have extensive
contacts, while others may be new to the region and have only a relatively new contact
base.

4.2.4 Other Private Firms

In implementing an environmental project, there are generally as many as eight separate steps that

must be covered.

the situation must be diagnosed, analysed, and a decision made;

conceptual plans must be devised;

financing matters must be arranged;

design and engineering procedures must be conducted;

procurement must be completed;

construction and installation must be completed;

training manuals and courses must be prepared and presented to those affected;
the implemented project must be operated and maintained.

The above activities are handled by a range of industries, including engineering, real estate,

architectural, financial, construction, legal, and environmental companies. In a sense, each of

these activities provides opportunities for engineering firms and those industries conducting each

activity may also represent a source of information and/or partnership for Canadian engineers.

Many individuals and documents have argued that these Canadian communities (particularly

engineering, architectural and construction) do not work in a sufficiently coordinated manner and

that improvements should be made in this regard. While we have not attempted to address this

matter in any detail, we do feel that Canadian engineering firms should be exploring a range of

professional contacts, as part of their overall market penetration strategy.
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Examples of Recent U.S Projects of Canadian

Company
Atlas-Gest

Banister Continental

Bechtel Canada
Black and McDonald
Both Belle Robb
Canron

Commonwealth Construction

Concordia
Fitzpatrick Construction

Frankel Steel

Milne & Nicholls
Mollenhauer Construction
PCL Construction
Petrifond Foundation

W.A. Stephenson
Schokbeton

Taylor Woodrow
Western Caissons _
George Wimpey Canada

Contractors

Project

Submerged tunnel in Mobile, Alabama

Underground pumping station in Chicago, Illinois
Crude oil line in Louisiana

Sewer tunnel in Wisconsin

Coal handling facility in the U.S.

Defence and Aerospace projects in the Florida region
Office and hotel complexes throughout the U.S.

Steel Erection for Office building in New York City
Bridge in Troy, New York

Gold mine in Butte, Montana

Learning stores throughout the U.S

Apartments in Oklahoma City, Oklahoma

Subway station in Buffalo, New York

Rapid transit extension in New York State

Steel Supply and Erection for Office Buildings in New York
Various U.S. projects

Commercial developments in Florida

21 U.S projects underway in 1988

Office building in Baltimore, Maryland

Power dams in Washington and Alabama

Mass transit projects in Seattle and other areas

Prefab concrete for casino in Atlantic City and hotel in D.C.
Airport in Florida, among other projects '
Subway piling in Washington, D.C.

Rapid transit in Miami, Florida

Roads and sewers work in Florida

Source: Canadian Construction Association and other sources.




For example, a number of Canadian construction firms have entered the U.S. market in recent
years. The table opposite indicates a selection of these firms, as well as the types of projects that
they have undertaken. Given that many real estate development projects in the United States
require that some form of environmental assessment be conducted, it may be worthwhile for
Canadian engineering firms to contact real estate firms and construction contractors (in Canada and
the United States) in order to broaden the current scale of their services to these types of clients.

There are also a handful of Canadian engineering firms that are currently working in the U.S.
environmental market. Agra, Gore & Storrie, SNC-Lavalin, Conestoga-Rovers, Monenco, Acres,
Golder, and Simons are among the prominent Canadian firms active in the United States
environmental market. In Atlantic Canada, Jacques, Whitford and ADI Engineering have
substantial expertise to offer particular niches in the United States. While such firms might be
somewhat sensitive to divulging information to potential competitors, they nonetheless represent a
potential source of information, experiences, advice, and alliance for Canadian engineers.

The sale of pollution abatement equipment and services in foreign countries often requires
engineers capable of providing pre-sales and post-sales counselling. The Canadian environmental
equipment and service community (4000 companies) has some sectors which are foreign controlled
and not particularly active in export markets. Other segments are, however, active in foreign
markets and may view‘sofne form of engineering alliance as being potentially beneficial to them in
their long-term export efforts. Companies such as Laidlaw, Browning Ferris, Waste Management,
and Wheelabrator sells goods and services in both Canada and the United States. Canadian
engineering firms with previous contacts in the machinery, equipment and service community may
wish to investigate this channel in further detail.

As discussed below, each of these industries have their own representative association(s). Beyond
using existing contacts in individual companies, Canadian firms might wish to also derive
information from the appropriate associations.

4.2.5 Companies Owing Offsets

The Canadian government has an "offset" program, wherein it attempts to maximize benefits to
Canada resulting from its major capital projects. Typically, as part of the negotiations with a
foreign supplier of goods and/or services, the federal government will attempt to commit the
company to providing future benefits to Canada. One such benefit might be the company
subsequently purchasing a good or service from a Canadian firm. It is important to note that these
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companies need not themselves purchase the Canadian goods/services to reduce their commitment.
They need simply be involved in the process.

One intent of the program is that Canadian exporters to the United States (or the country which
owes the offset) might use the leverage of owed offsets to assist in landing an export contract. The
Canadian firm might contract directly with an offset company or it might use the influence of the
offset company to secure a contract.

International companies which may currently "owe" offsets to Canada include those listed below.
The person responsible for offsets is also listed as well as the contact telephone number. If the
person is not available or no longer in the position, then firms should speak with the "offsets
manager”, "industrial benefits manager” or "contracts manager" available. If a Canadian
engineering firm is seriously pursuing this angle as a possible route to a contract, it is best that the
firm first talk with the appropriate person in the Canadian federal government.

Raytheon, Bob Danner, (508) 440-6986, or George Lehner, (508) 490-1473;
Martin Marietta, Denise Clarke, (613) 783-4718;

Exide Electronics, John Milloy, (416) 625-9627;
Hughes Aircraft, DN Turner, (604) 279-5608;

Canadian Marconi, David Woodhouse, (613) 592-6500;
General Electric, Kenneth Porter, (416) 858-5472;

E.H. Industries Canada, Victor Ingram, (613) 563-2180;
Oerlikon Aerospace, Jean LaPointe, (514) 358-2000;
Lockheed Aeronautical, Noreen Field, (404) 494-8455;
McDonnell Douglas, Michael Murphy, (314) 232-6531;
Litton Systems, Cliff Kinney, (613) 236-2358;

General Motors Diesel, K. Yamashita, (519) 452-5184.

® & & ¢ 9 O ¢ ¢ ¢ o o o

The federal department of Industry, Science and Technology is the responsible government
department. For further information on the program, contact the appropriate Director of Industrial
Benefits in the Department.$

4.2.6 Management Consulting Firms

Management consulting firms are often a valuable tool to be accessed in entering a particular region
or market segment. These firms can conduct market assessments as well as identify and/or screen
potential partners for strategic alliances.

Prior to engaging a management consulting firm, it is most advantageous for Canadian firms to
conduct as much homework in-house as possible. Through conveying targeted and specific

6 Currently, these are Mr. RE. Rantz at (613) 954-3425, Mr. Rick Thomas at (613) 954-3748, or Mr. M.J. Taylor
at (613) 954-3740.
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requests to a consulting firm, Canadian engineering firms will generally obtain higher quality and
more useful reports and recommendations.

The Big Five consulting firms? have an extensive array of offices throughout the United States and
Canada, as well as a strong base of local contacts and sectoral expertise.

4.2.7 Industry Associations and Lobby Groups

While the numbers and combinations of firms in these sectors are too numerous to conduct any
detailed assessment in this study, we have provided below the location and number for some
appropriate industry associations. More detailed information on American "national associations"
can be found in the Encyclopedia of Associations, a reference which describes 22 thousand
- associations? in the United States, providing:

name, address and telephone numbers;

Executive Director or other contact;

number of members;

focus of organization;

upcoming shows, meetings, conventions; and
organization's publications and periodicals.

® & ¢ o ¢ o

Information or copies of this reference may be obtained from the Encyclopedia of Associations,
Gale Research Company in Detroit at (313) 961-2242. The cost is $US 305 for the three-
volume set. The same firm produces a five-volume document which describes 47 thousand
"regional, state and local" associations and which costs $US 405 for the set or $US 95 per
geographic region (five in total). Local business libraries and government offices might have
copies of these documents.

Further information on Canadian associations is available from the Directory of Associations in
Canada, produced by Micromedia in Toronto. The document costs $C 190 and can be obtained by
calling (416) 362-5211 or toll-free at (800) 387-2689. This publication describes 20

thousand Canadian organizations (including around 70 environmental groups).

There are actually three types of associations that may provide useful information to Canadian
environmental engineering firms. The first group encompasses those organizations which
represent and accredit firms and individuals in the service industries. The second group includes
associations which represent particular manufacturing sectors, while the third group consists of

TEmst & Young, Deloitte Touche, Price Waterhouse, Coopers & Lybrand, and Peat Marwick Thome.

8 This comprehensive guide also lists 54 "Elvis" organizations, including the Elvis Presley Fan Club of
Luxembourg.
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lobby firms and environmental pressure groups. Interested Canadian engineering companies
should identify and pursue the appropriate sources, either individually or through their own
association. We believe that such organizations might be helpful, both in Canada and the United

States.
Service Industry Organizations

The following Canadian organizations would be among those who might be of relevance to the
Canadian engineering community. Similar organizations exist in the U.S. and potentially represent
another source of information and contacts for interested Canadian firms.

Association of Consulting Engineers of Canada, Ottawa, (613) 236-0569;

Royal Architectural Institute of Canada, Ottawa, (613) 232-7165;

Canadian Environmental Industries Association, Toronto, (416) 777-0015; and
Canadian Construction Association, Ottawa, (613) 236-9455.

¢ e & o

Manufacturing and Resource Organizations

There are a few general organizations that may provide U.S. information and/or contacts to
Canadian engineering firms. The Canadian Manufacturers Association in Ottawa at (613) 233-
8423 represents the manufacturing community in Canada. The Canadian Exporters Association in
Ottawa at (613) 238-8888 assist Canadian exporters. The various Chambers of Commerce might
have some useful information at the local community level.

Beyond these organizations, there are hundreds of industry specific organizations that Canadian
engineers might wish to identify and contact. For instance, the Machinery and Equipment
Manufacturers Association of Canada, the Pharmaceutical Manufacturers Association of Canada,
the Canadian Mining Association, and the Canadian Pulp and Paper Association would potentially .
represent good sources of contacts and information relating to the U.S. market. These are all listed
in the Directory of Associations in Canada, described above.

Environmental Groups

The following environmental organizations represent a sampling of those who might be of

relevance to the Canadian engineering community.

Sierra Club, San Francisco, (415) 776-2211;

Canadian Environmental Industries Association, Toronto, (416) 777-0015;
Environmental Action Foundation, Washington D.C., (202) 745-4870;
Canada-United States Environmental Council, Washington D.C., (202) 659-9510;
National Association of Environmental Professionals, Virginia, (703) 660-2364; -
Greenpeace, Washington D.C., (202) 462-1177;

¢ ¢ ¢ ¢ ¢ o
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« Air and Waste Management Association, Pittsburgh, (412) 232-3444;
« Water Pollution Control Federation, Alexandria, Virginia, (703) 684-2400.

These organizations are generally active in lobbying and pressuring organizations into making
environmental commitments. They may represent a good source of information pertaining to
industries, policies, and trends.

4.3 Canadian Firms in the United States - Lessons and Case Studies

The are a handful of Canadian engineering firms that are currently conducting environmental work
in the United States. These firms have generally entered the market for reasons similar to those
described in Section One, namely to diversify market risk, to access greater revenues and profits,
and to shift the entire company further toward the technical and managerial "cutting edge" of the
industry.

With the notable exception of Golder Associates, Canadian engineers have generally entered the
U.S. environmental market through a local partner. This approach allows access to local
credibility and contacts, while also addressing the "Catch 22" situation wherein Canadians "require
a U.S. track record to obtain business yet need U.S. business to develop a track record".

One Canadian firm suggested that "one well satisfied client will bring in other business", implying
that through developing a network and conducting quality work Canadian firms will succeed in the
United States. Another source presented the view that Canadian firms have to "become American”
in order to succeed, suggesting that firms that attempt to control their U.S. operation with
excessively tight strings from Canada will not succeed. This source felt that Canadians often
attempt to sell Canadian services to Americans ("as if the U.S. is some third-world market") when
these firms should be selling American services to Americans.

One firm expressed the view that its success is based upon technical expertise and quality,
responsive service. A combination of these two elements is required for successful market
penetration in the opinion of this company, although the fundamental question that must be asked
is "do I have a product and/or service of interest to Americans?" It is also necessary to view the
penetration strategy as "going North American" wherein the border essentially disappears.

To provide a further indication of strategies followed by other firms, we have selected five
anonymous companies and briefly profiled their path in the following case studies.
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Case Study A

This case profiles one British Columbia engineering consulting firm that entered the U.S. market
approximately ten years ago. The firm broke into the U.S. market through a joint venture
arrangement with a twenty-year 6ld Georgia firm. Over time, the firm has become one of the
largest engineering companies in the United States. The U.S. operation is now a wholly owned

subsidiary of the Canadian company.

Through entering into the original joint venture arrangement, the Canadian firm effectively acquired
a U.S. experience and client base which had been developed over two decades. The move also
facilitated penetration of the lucrative and-large American market and allowed the Canadian
organization to broaden the spread of its expertise in the pulp and paper industry. Its sphere of
activity in the United States has broadened to also include a range of clients in the chemical, food
and beverage, and public sector areas. As a result, the subsidiary organization is less oriented to
the pulp and paper industry than the Canadian company. The subsidiary company currently has
offices in four states and, through the benefit of reciprocal arrangements, many of the firm's

engineers are registered in 5-6 states.

The Canadian parent and American subsidiary work very closely on many projects. A number of
specialists have been transferred back and forth across the border to accommodate work permit
problems, with some specialists having settled in the U.S. and acquired citizenship. The
organization used to have some difficulty in having Canadian engineers’ credentials accepted and
they needed an L1 permit to work on projects in the United States. These matters pose fewer
problems today.

Liability is a significant consideration for the U.S. operation because the profit margin on their
services contracts is small (accounting for around 5-10 percent of profit) and the risks are relatively
large. The organization has countered this by leaving most of the long term liability in the hands of
their clients. Having a well-established reputation with their client base has allowed the firm to
follow this strategy without facing any major restriction in business.

Case Study B

The key success factor for this Western Canada firm is the narrow niche market that it fills
(désigning such as aquariums) and the high expertise that it has developed in this area. Company
Bs initial contracts in the U:S. engineering market resulted from its reputation in the field and from
being approached by certain institutions. With its subsequent success, mainly resulting from
word-of-mouth marketing, B decided to open an office in neighbouring Seattle. The office
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currently employs a number of Americans who assist in the process of licensing and accreditation.

Most of the design work continues to be conducted in its Canadian office. The Free Trade
Agreement has assisted Company B through reducing border delays formerly associated with
transferring design drawings to the United States.

The company suggests that 2-3 years are necessary to "become established" in the U.S. market and-
that smaller organizations could make a reasonable penetration effort with a well-spent minimum of
$100,000. '

Case Study C

This small Ontario firm has a high level of technical knowledge and respect in certain coastal and
" marine engineering areas. More specifically, the firm has compiled considerable experience in
waterfront, shoreline and breakwater areas. '

In entering the U.S. market, Company C appears to have followed a "textbook model" of market
penetration. Building upon a previous contact in a bordering state, the firm entered an informal
alliance for its first project. The Canadian firm brought technical insight and modelling capabilities
which it had developed through its previous Canadian public (NRC) and private projects. The
American firm brought a knowledge of the local conditions and players to the partnership.

The Canadian firm has continued to enhance its reputation through such channels as writing articles
in the appropriate journals, speaking at the appropriate seminars, publishing papers, appearing as
expert witnesses, and developing and mailing a marketing brochure. The founding partner of the
company is also a member of the appropriate committee board of the American Society of Civil
Engineers.

The original partnership continued to conduct a series of waterfront development projects in the
Great Lake states, although after 2-3 years each partner began to acquire expertise in the other
partner's traditional areas. Eventually a split made the most sense, at which time the Canadian
company opened a U.S. office and hired an engineer away from its original partner to head up the
office. The firm has continued to enjoy success in the U.S. market, receiving a Standing Offer
arrangement with the Corps of Engineers for coastal engineering work, and expanding its office to
four professionals. Maintaining such an office in the northern U.S. costs an estimated total of
$100,000 per person annually. |
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Case Study D

Company D, a large Canadian engineering firm with service lines in a number of different sectors,
has developed a client base in the United States through a combination of gradual, word of mouth
publicity and an aggressive acquisition program. The firm has opened a number of branch offices

during their 25 years in the U.S. market.

A prime challenge faced by D in penetrating the market has been the building of credibility with
U.S. clients. In D's view, such credibility takes 2-3 years to establish and the market should thus

be viewed as requiring a long-term commitment.

Regarding the question of liability, the company emphasized that this is relatively more important
in the United States, as more claims are made and laws appear to be more punitive. In addressing
such obstacles, D simply follows a strategy of insuring themselves to the fullest extent possible.

Although D would provide no specific figures on market penetration costs, they do suggest that
their U.S. operations are more profitable than their Canadian operations at this point in time.
Substantial U.S. growth is anticipated over the next five years.

Case Study E

This successful entrant has offices in over a dozen U.S. cities. The initial penetration of the market
followed two simultaneous paths - namely opening an office in a border state and acquiring an
environmental company. The former route did not succeed in the long-term as it "did not become
sufficiently American" and the firm subsequently closed the office.

The latter route did succeed and E proceeded to acquire a total of four firms during the early 1980s.
These acquisitions generally arose out of previous contacts and/or working relationships. The firm
has used the professional associations, contacts and networking route for its advancement, the
foundation of which is based upon its technical expertise and its quality, responsive service. In the
view of E's management, to succeed in the U.S. market, it is necessary to run the companies
autonomously "with U.S. roots". This is particularly true in the southern states where residents
are arguably more parochial than in the northern states. Company E's four subsidiaries have
grown internally since the acquisitions and indeed have progressed into other states as well.

The Canadian benefit from U.S. market penetration is obtained through collecting management
fees, through moving engineers back and forth, and through accessing U.S. ideas and technology.
In E's words "we are definitely benefitting in Canada from our American specialists and
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experiences". The transferring of ideas and the exchange of expertise is fostered through the
formation of a joint management committee which encompasses the President of each company and
which converses regularly.

4.4 Advice frdm American Manufacturers

A substantial aspect of the study involves the probing of American manufacturers regarding a
number of subjects, including the process they follow in buying engineering services, the qualities
they seek in selecting a firm, their preferences regarding local versus foreign (or out-of-state) firms
and their environmental spending intentions during the coming years.

In general, there has been a wide variance in responses from the firms in the survey. This leads
us to a first and fairly basic (yet nonetheless important) observation that there does not seem to be
any distinguishing characteristic of U.S. firms that purchase environmental engineering (EE)
services. Each case appears to be distinct.

Earlier in the report, we have identified the industrial sectors in which firms are most likely to be
buyers of these services. Beyond this, Canadian suppliers will have to thoroughly canvass
individual U.S. companies in particular sub-sectors of interest in order to qualify the demand for
their services. Obviously, this effort may be lessened in the case where a Canadian firm seeks to
create a joint venture with a U.S. partner wherein the marketing activities may be shared.

In our discussions, we have found that some U.S. companies are not particularly open to, or
enthusiastic regarding, the use of Canadian service firms. These firms typically source their
engineering expertise in-house or from small local firms. Thus, in this (roughly) one-third
proportion of calls, it is unlikely that Canadian firms will uncover any opportunities without the
use of local alliances. |

The majority of manufacturers interviewed have not rejected the idea of using Canadian firms.
These firms generally engage outside assistance to solve their environmental problems on a case-
by-case basis. These firms typically place a selection emphasis upon quality firms, experienced
personnel and local knowledge. Thus, even in these specific instances of receptiveness to
Canadian suppliers, it may be advisable for Canadian firms to acquire some form of local
credibility, whether through acquisition or partnership.
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The Views of U.S. Manufacturers

During the assignment, over 100 manufacturers were probed regarding their
environmental purchases, the process followed, qualities sought in engineering
firms, spending intentions, and other subjects.

«  wide range of responses - therefore view on case-by-case basis

» most use a blend of in-house and external engineering expertise

e firms' decisions to source exterrially are made on a case by case basis
« selection criteria vary from one manufacturer to another

»  experience of the firm and engineers is the most important

* local credibility and familiarity also very important

«  third selection criteria varies and includes costs, liability considerations,
reputation in engineering community

» firms face environmental pressures in a very wide range of areas

» there is a general preference for a firm with a local office but most
important is the credentials of the firm

» except for border states there is very little knowledge of Canadian
capabilities |

e firms hold a general impression of Canada as clean, friendly,. progressive

«  manufacturers are generally still reactive - ie. they comply with but do
not surpass or anticipate regulations

» the majority foresee increased expenditure but few could/would disclose
actual amounts

 the majority of companies are open to being approached by Canadian
firms | '




The following paragraphs provide added detail regarding the opinions of American manufacturing

firms.

4.4.1

Purchasing Process

Do you acquire environmental engineering services or do you have such capabilities in-house?
What process do you follow in acquiring environmental engineering services? How should
prospective contractors approach you?

48

Most companies have their own engineering department and are involved in environmental
matters. However, they also acquire outside services when the need exists, the workload
is too great, the in-house expertise is unavailable and/or when a particular problem needs to
be resolved.

Most large corporations use a competitive process and pre-qualify vendors who then goon
a bidders list. The majority of firms are open and willing to add new firms to their list.

A number of firms will purchase outside services but this decision depends on the
particular project at hand - for example, they will use small firms for small contracts and
look for large national engineering firms to handle the large contracts where there is more
exposure to liability.

Small manufacturers tend to either stick to a small group of trusted firms or they rely on
their insurance company, or raw materials vendors to provide assistance.

There does not appear to be any generally preferred way in which environmental affairs
managers of U.S. firms would like to be approached by Canadian environmental
engineering consulting firms. The preferred approach varies from one firm to the next
depending on a number of factors, including the type of project work, the purchasing
policies of the firm and even the personality of the manager hiring the consultants. Many

- respondents state that they don’t have time for telephone calls, but admit that they are often

approached in this way. As well, many state that they prefer to be sent promotional
literature outlining the firm’s capabilities, but only that which is relevant to their particular
problems. One firm mentioned that they would be interested in receiving a directory of
Canadian engineering firms.

Representatives of a number of larger corporations indicated that they preferred to gather
information about potential consultants themselves through the conferences and seminars
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they attend. They appreciate hearing from consultants who are well recognized in their
field.

A few representatives of the larger companies remarked that they look to their head office
or parent company for recommendations regarding which environmental engineering
consulting firms to hire. ‘

When questioned regarding the types of services that would be sourced externally,
respondents listed (in no particular order): groundwater monitoring; site assessment; oil
removal from sludge; soil and groundwater remediation; site contamination assessments;
environmental audits; design and modelling of specific equipment, machinery and
applications; emission reduction and clean-up processes to adapt to air and water
regulations; plant dust reduction; handling of chemical spills; waste management through
recycling; employee training; and the preparation of documents for the government.

When questioned regarding relevant trade shows and information sources, respondents
suggested a number of shows and associations. Most of these are of a regional nature and
include state environmental expositions, the American Iron and Steel Engineers
Conference, the Carolina Air Pollution Control Association, the Water Environment
Federation in Washington, an upcoming Environmental Exposition in Boston in the Spring
of 1992, and the Hazardous Substances Management Research Center at the New Jersey
Institute of Technology, among others. In general, Canadian firms will have to determine
the most appropriate regional and sectoral shows through following the steps outlined
earlier in this section.

4.4.2 Selection Criteria

What qualities do you look for in a contractor for environmental engineering consulting services?

Do you have preferences with regard to origins of the contractor?
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The top selection criteria always revolve around the issue of reliability and competence.
Managers comment that there are a lot of new firms in this business and they need to
separate the true specialists from those that are only marginally competent.

Some firms have standard EE hiring practises which are set by their purchasing department
and incorporate a variety of requirements. These may include proof of insurance coverage,
financial capacity to completc the pro_lect listing in busmess directories such-as Dun &
Bradstreet Directories, etc.
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. None of the firms contacted placed competitive price before quality of work performed and
reputation in their selection criteria. However, competitive costs were generally ranked
among the top three criteria.

~«  Another key issue was "mobilization rate" or response time. Managers who expressed a
preference for using local consultants explained that this was because "out of state” firms
could not respond as quickly and would have to be a great deal more competitive in order to
justify extensive travel expenses. There may also be a concern with after-sale service. In
this regard, respondents suggested that Canadian firms might wish to open a local office or
buy a small state firm in order to demonstrate the ability to be responsive.

4.4.3 Perceptions of Canadian Capabilities
What are your views regarding Canadian engineering capabilities?

Very few of the interviewees had any previous experience with Canadian consultants.
Those who did commented that their perception of Canadian environmental engineers was
that they were as sound and technically competent as their American counterparts but that
they lacked a fundamental knowledge of the regulatory environment south of the border
(and specifically how it affects the industry they are working in).

»  Receptiveness to Canadian firms, as stated earlier, varies from firm to firm. Most
expressed the views that "a competent, competitive Canadian firm who has quality work is
as appealing to us as any American firm".

4.4.4 Spending Trends
How will your operating expenditures for environmental projects change over the next five years?

+  The majority of interviewees anticipate an increase in operating expenditures over the next
five years in the range of 10-20 percent annually. The majority foresee increased
expenditure but relatively few would disclose actual dollar amounts. In some cases, firms
appear to include their environmental fees in capital expenditures and they are thus difficult
to separate.

«  The manufacturers still tend to be reactive with regard to environmental spending, in that
they will comply with, but not exceed or anticipate, the relevant regulations. Firms,
perhaps moreso in the United States, face quarterly pressures and often view environmental
spending as a drain upon quarterly earnings. Firms in the consumer products area tend to
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be more aware of the need for environmental sensitivity and how this can affect sales and

earnings.

4.5 Advice from Other American Sources

In conducting this assignment, we also spoke with a selection of American utilities, engineering
consulting firms, universities, and municipalities regarding their priorities, strategies and activities
in the environmental field. Most of these insights are reflected in other parts of this study - this

section summarizes some of the more pertinent views.
4.5.1 Engineering Consulting Firms

A number of the firms that we spoke with displayed a willingness, if not total enthusiasm, to speak
with and possibly meet with appropriate Canadian firms. At the risk of making a sizeable
generalization, we would also state that Americans and their industrial managers are quite
outgoing, enjoy talking, and are quite approachable.

In general, there is a substantial amount of interaction that currently occurs among U.S.
engineering firms. Large firms often align with particular smaller companies to fill certain technical
and experience gaps. The geographic location of this expertise is less important than its nature,
experience and reputation. Many of the firms appear to already have some form of informal
Canadian connection, whether through having conducted work in Canada, having Canadians on
staff, etc.

In discussions with U.S. firms, the approach taken by Canadian firms should be along the lines of
"we have conducted these types of projects, solved these types of problems, are interested in
examining some U.S. opportunities, are interested in working with an appropriate firm to improve
our joint prospects in the U.S. and Canadian markets, believe we could also work together in
penetrating the Mexican market, etc".

Canadian consulting engineers should be aware that American firms will probably expect Canadian
market assistance as a quid pro quo to any mutual U.S. market success. Canadian engineering
firms should also be fairly aggressive in their dealings, ensuring that U.S. market benefits are
maximized and that they have .appropriate portions of the potential benefits without assuming
disproportionate shares of the potential liability.
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4.5.2 Utilities

Like most of the opportunities and sources identified in this study, the utilities must be approached
on a case-by-case basis. One utility that we contacted, for example, (Boston Edison) is located in
the same Boston building as the Ontario government's industry department. This source was very
familiar with the government's marketing officer and would be receptive to approaches from
Canadian firms. This anecdote is not atypical of the strategy that we have emphasized in this
study. Canadian firms must spread their network broadly and pursue the various people-related
opportunities that will inevitably arise.

There are two particularly important characteristics of the U.S. utility community. First, this sector

~ has substantial private ownership and is generally less bound to local pressures and purchasing

commitments. Second, this segment is being directly struck by recent amendments to the Clean
Air Act. The fossil fuel burning side of this sector must make substantial investments in stack
technology and in process efficiency in order to comply with sulphuric emission requirements.
Canadian firms with utility experience and with knowledge of local regulations (again probably
acquired through a local alliance) might wish to pursue these opportunities further.

4,.5.3 Universities

Universities play an active role in the U.S. environmental scene and many institutions interact
regularly with industry and government. One source, for instance, suggests that "Georgia Tech
receives $US 90 million annually in Defence dollars for environmental and related work". It
should be noted as well that universities themselves represent environmental markets. For
instance, Duke University is resident to a Superfund-related medical waste site.

In discussions with Canadian industry, some firms have mentioned the fact that the
scientific/academic route has played an integral role in helping them penetrate the U.S.
environmental market. Such firms, and specifically the scientific and research element of these
firms, may wish to investigate some of the appropriate academic contacts presented in the
appendices.

The appendices present descriptions of approximately 100 institutions in the United States that
conduct environmental research and/or provide environmental training. Generally, these
institutions are open to working together with Canadian or American industries (provided industry
money is invested) on environmental matters.
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4.5.4 Municipalities

American municipalities spend an estimated $US 29 billion annually on the environment. While
this is a substantial sum and may be appealing to Canadian industry, our view is that the industrial
segment offers more potential and will likely prove easier to penetrate.

Canadian firms may have some success in entering the municipal environmental market if they
offer highly specialized expertise and align locally. For these firms, we offer the following
random insights obtained from representatives of U.S. municipalities.

+ Some, though not all, municipalities adhere to the Brooks Act®, which generally stipulates
that qualifications-based selection be followed and that lowest price bids need not
necessarily win the contract.

« Contracting is generally administered by individual municipal departments, such as

engineering, water, etc.

« Municipal requirements are usually advertised in the local newspapers, to which firms
respond with a Letter of Interest outlining their qualifications to do the work.

» The city then reviews these, shortlists on the basis of firm’s experience and qualifications
and issues an RFP for two documents - a Technical Proposal and a Price Proposal.

» If not simply awarded to the lowest bid, the municipal government will evaluate the
technical proposals first and rank the firms according to a number of selection criteria,
before negotiating an acceptable price with the first ranked firm. Some of the selection
criteria include; location of firm, participation of minority peoples, etc. In the case
profiled, out-of-state and out-of-country firms are awarded equally - each receiving no
points for this category (versus 10 points for an in-city firm).

» Itisnot at all unusual for six or more months to elapse from initial notification to signing
of contract. Some municipalities have standing offer agreements, where certain
specialized services would be procured directly without a competitive process. For
example, one municipality uses a standing offer to procure geo-technical services for
eroded slopes which have caused landslides.

9 The Brooks Act generally stipulates that qualifications-based selection be followed, where lowest price bids need
not necessarily win the contract. Around 35 states apply Brook's Act requirements to their procurement, while a
number of other states that do not have state procurement laws generally adhere to Brooks Act selection procedures.
The ACEC in the United States generally has the advancement of qualifications-based selection as a priority activity.
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» Company expertise is however the most important qualification criteria and if states

cannot source the appropriate expertise locally, outside firms would certainly be called
upon.

. As a result of the insurance crisis of the late-1980s, some municipalities loosened their
requirements. Rather than carrying full insurance, firms needed only general liability
coverage (and workman's compensation).

4.5.5 Conclusions

The preceding pages have provided some commentary as obtained directly from potential U.S.
clients. Generally, it seems likely that firms with a local knowledge and the ability to offer
interesting cost-effective environmental engineering solutions will enjoy success in the American
market. Our recommendations toward this end are included in the Executive Summary section.
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Appendix A: Canadian Government Assistance

External Affairs and International Trade Canada

The federal Department of External Affairs and International Trade Canada has Trade Centres
located in every region of Canada, as well as 27 trade offices/consulates in the United States, to
offer a comprehensive and integrated program of assistance to Canadian industry.

The consulates in the United States are staffed by Trade Commissioners and Commercial Officers
who assist Canadian firms in winning export contracts in their region. These individuals generally
have good knowledge of the local environment and are often of valuable assistance in penetrating
the market and region in question. They are helpful in a variety of ways, including promoting
Canadian companies to local customers, recommending appropriate technical experts to assist in
negotiating a deal, selecting appropriate sales agents, assisting in the settlement of payments, and
assisting in travel matters. Canadian trade office locations are indicated below. Ask to speak to the
Trade Commissioner or Commercial Counsellor.

The Department provides a trade development program which, both, introduces new exporters to
the U.S. market, and supports experienced exporters by increasing their exposure to new regional
markets using the NEBS and NEXUS programs (described below) as well as trade shows. The
program plays a prominent role in the federal Government's strategy of ensuring that the Canadian
business community is well positioned and well supported when accessing the U.S. market.

Promotion of trade into the United States is managed by the U.S. Trade, Tourism and Investment
Development Bureau. Canadian companies can take advantage of the following trade development
initiatives, sponsored by the Bureau. The activities would be of varying degrees of relevance to
Canadian engineering firms.

Trade Shows

Trade shows are proven tools for companies to use in the U.S. market to introduce new products,
raise awareness of capabilities and services, establish representation, transact business and obtain a
very clear, concise picture of the competition.

In 1989, External Affairs and International Trade participated in over 400 major events in some 72
industrial sectors, as well as in smaller, regional trade shows. The Department typically
establishes a Canadian pavilion and shares related expenses with the Canadian companies
participating in the pavilion. In cooperation with the local Embassy, receptions are often organized
to bring the participants and local buyers together for one-on-one discussions.

Missions

The Department sponsors various missions, such as an Incoming Buyers' Mission, whereby key
decision-makers from the U.S. will be brought to a location in Canada to offer presentations and
meet with Canadian companies. Similarly, outgoing missions to the U.S. are conducted in which
Canadian companies are taken to a geographic location to meet prospective buyers.



Market Studies/Directories/Seminars

External Affairs and International Trade also publishes market studies, such as this one, on a
sectoral basis. In addition, the Department sponsors seminars and workshops for industry groups
on specific subjects. ~

New Exporters to Border States (NEBS)

A NEBS mission "walks" a group of approximately 25 small companies through the entire process
of exporting. Documentation and customs clearance procedures are explained in Canada and at one
of the northern border posts where further information is provided on banking, insurance, agents
and distributors, and other aspects of export activity. Studies indicate that fifty percent of NEBS
participants eventually make an export sale.

New Exporters to the United States (NEXUS)

NEXUS is a relatively new program for the numerous small to medium'sized companies from
every region of the country who have traditionally traded just over the Canada/U.S. border, as a
logical extension of their operations. Under NEXUS, companies will be encouraged to venture
into other U.S. regional markets by participating in outgoing, sectorally-based missions, usually to
a post or a selected regional trade fair. In the new markets, participants receive a briefing on local
opportunities from post trade officers who will organize an itinerary of meetings with
manufacturers' agents, distributors and/or buyers.

Marketing Information and Assistance

The International Trade Development Branch is the Department's focal point for export promotion
activities. The branch administers the following programs offered by the Department: '

a) Program for Export Market Development: a cost-sharing assistance program that helps
Canadian businesses participate in, or undertake various types of export promotion
activities. The activities for which PEMD funding is available include: participation in
trade fairs; visits outside Canada to identify markets; visits of foreign buyers to Canada;
project bidding; and formulating marketing agreements. Further information on this
program is available from the International Trade Centre within the local office of
Industry, Science and Technology Canada. These numbers are provided below.

b)  The World Information Network for Exports (WIN Exports): a computerized directory
of Canadian exporters designed to help trade development offices around the world
respond more quickly to opportunities identified in their territory.

c) Info Export Toll Free Number: information and questions relating to any aspect of
exporting may be directed to the toll free number (1-800-267-8376) for assistance.

Trade Officers

The Department has a number of sectoral desk officers in Ottawa who are responsible for co-
ordinating international initiatives with the posts abroad. Each officer prepares a calender of events
and attiches certain priorities to the international development efforts in his or her area of
responsibility. Canadian firms should contact the appropriate officers to find out more regarding
the priorities and upcoming activities of relevance.




Canadian Consulates and Trade Offices in the United States

Location Telephone

Washington D.C (202) 682-1740

Atlanta (404) 577-6810
Boston (617) 262-3760
Buffalo (716) 852-1247
Chicago (312) 427-1031
Cincinnati (513) 762-7655
Cleveland (216) 771-0150
Dallas (214) 922-9806
Dayton (513) 255-4382
Denver (303) 291-9611
Detroit (313) 567-2340

El Segundo, CA (213) 335-4439
Houston (713) 627-7433

Los Angeles (213) 687-7432
Miami (305) 372-2352
Minneapolis (612) 333-4641
New York (212) 768-2400
Orlando (407) 841-7337
Philadelphia (215) 697-1264
Pittsburgh (412) 392-2308
Princeton (609) 452-9027
San Diego (619) 546-4467
San Juan 8-1-(809) 758-3500

San Francisco  (415) 495-6021
Santa Clara (408) 988-8355
Seattle (206) 443-1777
St. Louis (314) 862-0130

Note: Speak with the Trade Commissioner or Commercial Officer in the appropriate office.

Fax

(202) 682-7726
(404) 524-5046
(617) 262-3415
(716) 852-4340
(312) 922-0637
(513) 762-7802
(216) 771-1688
(214) 922-9815
(513) 255-1821
(303) 291-9615
(313) 567-2164
(213) 335-4185
(713) 621-0193
(213) 620-8827
(305) 374-6774
(612) 332-4061
(212) 768-2440
(407) 425-6408
(215) 697-5299
(412) 392-2317
(609) 452-8464
(619) 457-2844

8-1-(809) 250-0369

(415) 541-7708
(408) 988-6315
(206) 443-1782
(314) 862-3129

Territory

DC, DE, MD, VA, East.PA
AL, FL, GA, MS, NC, SC, TN
ME, MA, NH, R], VT

west, central NY
IL, MO, WI, IA
satellite office

KY, OH, WV,west PA
TX, AR, KS, LA, NM, OK

satellite office
satellite office
Toledo, MI, IN
satellite office
satellite office

AZ, south CA, NV

satellite office

IA, NE, MN, MT, ND,SD
CT, NJ, south NY, Bermuda

satellite office
satellite office
satellite office
satellite office
satellite office
satellite office

north CA, CO, HI, NV, UT, WY

satellite office
AK, ID, OR, WA
satellite office



Addresses of Canadian Consulates in the United States

Canadian Embassy, 501 Pennsylvania Avenue, Washington, D.C., 20001, U.S.A.

Canadian Consulate General, Atlanta , One CNN Center, South Tower, Suite 400,
Atlanta, Georgia, 30303-2705, U.S.A.

Canadian Consulate General, Boston, Three Copley Place, Suite 400
Boston, Massachusetts, 02116, U.S. A

Canadian Consulate General, Buffalo, One Marine Midland Center, Suite 3150
Buffalo, New York, 14203-2884, U.S.A.

Canadian Consulate General, Chicago, 310 South Michigan Avenue, 12th Floor
Chicago, Llinois, 60604-4295, U.S.A.

Canadian Consulate General, Cleveland, [lluminating Building, 55 Public Square, Suite 1008
Cleveland, Ohio, 44113-1983, U.S.A.

Canadian Consulate General, Dallas, St. Paul Place, 750 N. St. Paul Street, Suite 1700
Dallas, Texas, 75201-3281, U.S.A.

Canadian Consulate General, Detroit, 600 Renaissance Center, Suite 1100
Detroit, Michigan, 48243-1704, U.S.A.

Canadian Consulate General, Los Angeles, California Plaza, 300 South Grand Avenue, 10th Floor
Los Angeles, California, 90071, U.S.A.

Canadian Consulate General, Minneapolis, 701 Fourth Avenue South, Suite 900
Minneapolis, Minnesota, 55415-1899, U.S.A.

Canadian Consulate General, New York, 1251 Avenue of the Americas
New York Clty, New York, 10020-1175, U.S.A.

Canadian Consulate General, San Francisco, 50 Fremont Street, Suite 2100
San Francisco, California, 94105, U.S.A.

Canadian Consulate General, Seattle, 412 Plaza 600, Sixth and Stewart Streets
Seattle, Washington, 98101-1286, U.S.A.




Industry, Science and Technology Canada

The federal department of Industry, Science and Technology Canada has regional offices in all
Canadian provinces. These offices house EAITC's International Trade Centres, as indicated
below. The appropriate Trade Commissioner in these Centres may be able to assist Canadian
engineering firms with their export-related questions.

Location

St. John's, Nfld.
Charlottetown, P.E.I.
Halifax, N.S.
Moncton, N.B.
Montreal, Que.
Toronto, Ont.
Winnipeg, Man.
Saskatoon, Sask.
Calgary, Alta
[Edmonton, Alta.
Vancouver, B.C.

Telephone

(709) 772-5511
(902) 566-7400
(902) 426-7540
(506) 857-6452
(514) 283-8185
(416) 973-5053
(204) 983-8036
(306) 975-5925
(403) 292-6600
(403) 495-2944
(604) 666-1444

Fax

(709) 772-2373
(902) 566-7450
(902) 426-2624
(506) 857-6429
(514) 283-3302
(416) 973-8161
(204) 983-2187
(306) 975-5334
(403) 292-4578
(403) 495-4507
(604) 666-8330

As well, the Department has sector officers responsible for developing and maintaining a
knowledge base regarding Canada's various manufacturing and service sectors. General
information in this regard can be obtained from (613) 995-5771. .

The Environmental Affairs Division contains officers knowledgeable of the Canadian industry and
pertinent government contacts, services and programs. Lucien Bradet at (613) 954-3080 and John
Mihalus at (613) 954-1890 are the appropriate starting calls for this information. The Consulting
and Engineering Services Division, directed by Chris Charette at (613) 954-2948, might also be of
assistance to Canadian engineering firms interested in penetrating the American market.

Provincial Industry Departments

Provincial industry departments also offer expertise and programs to assist companies in
penetrating export markets. Firms may wish to contact the Industry Department offices listed
below in order to obtain further information in this regard.

Location Telephone Fax

St. John's, Nfid. (709) 576-2781 (709) 576-3627
Charlottetown, P.E.L (902) 566-4222 (902) 566-4030
Halifax, N.S. (902) 424-4242 (902) 424-5739
Moncton, N.B. (506) 453-2875 (506) 454-8410
Montreal, Que. (514) 873-5575 (514) 873-4230
Toronto, Ont. (416) 963-2501 - (416) 963-1526
Winnipeg, Man. (204) 945-3172 (204) 945-2775
Regina, Sask. (306) 787-2222 (306) 787-2198
Edmonton, Alta. (413) 427-4809 (403) 427-0610
Vancouver, B.C. (604) 660-3935 (604) 660-2457
Whitehorse, Yukon (403) 667-5466 (403) 667-3518
Yellowknife, N.W.T. (403) 873-7381 (403) 873-0101



Appendix B: Environmental Trade Shows

Many firms are taking advantage of trade shows, an activity which ranks among the most
important of all marketing vehicles, particularly in the United States. A trade show provides sellers
with the opportunity to exhibit products or services, to meet with top buyers in the industry, and to
investigate the competition. Trade show are fast-paced - typically a trade show lasts 2-3 days,
during which the sales representative attempts to meet as many buyers as possible, while often in
the midst of direct competition.

In interviews regarding trade shows, many of our sources have suggested that firms should: 1)
return each year to maintain visibility; 2) not expect to "make a sale” in the first year; 3) remain on
their feet and in active conversation throughout the duration of ‘the show; 4) observe the practices,
exhibits, strategies of competing firms; and 5) enhance the aggressiveness and confidence of their
approach, in line with general American practices.

Following is a partial list of trade shows related to the environmental sector. The listed individuals
and organizations should be able to provide the most topical information on upcoming shows.
Interested firms may wish to contact appropriate industry associations to find out more topical
information on other relevant upcoming trade shows.

Generally, these trade shows are offered on an annual basis, usually during the autumn season.
External Affairs and International Trade Canada (contacts also presented in the Appendices) are
very active in the trade show area, sponsoring Canadian pavilions at hundreds of trade shows each
year. Department officials could also be contacted by firms in search of more topical information
on upcoming shows.



Major U.S. Environmental Trade Shows (1992)

Show
Pittsburgh

Conference & Exhibition

HAZMAT Central
Management Conf. &
Exhibition &
Emergency Response

Environmental
Technology Expo

Waste Expo '91

HAZMACON

HAZMAT International

Northeast Waste
Management Expo

Focus
Analytical

Handling, treatment,
storage and transportation
of hazardous materials
and wastes

Equipment, systems
and services for pollution
control and abatement

Equipment and services
Hazardous material

Handling and treatment
of hazardous materials
and wastes

Waste disposal equipment,
suppliers and service

Exhibitors/
Attendees (91)

840/35,000

300/7,000

350/8,000

400/12,000

320/3,600 -

550/8,600

200/4,500

Date Location Contac

March 9-13 New Orleans (412) 825-3220
March 10-12 Rosemont, IL (708) 469-3373
Feb 24-27 Chicago, IL (708) 299-9311
May 6-8 New Orleans (202) 659-4613
Mar31-Apr2  Long Beach, CA (415) 949-2050
June 10-12 Atlantic City, NJ (708) 469-3373
Sept 16-17 Hartford, CT (203) 247-8363




Water Pollution
Control Federation

HAZMAT West
Management Conference
& Exhibition

Globe '92

Water quality
management

400/13,000

Equipment, supplies and
services for clean-up of
hazardous materials

550/13,000

Environmentally
sustainable economic
development

670/17,000

Source: 1991 Trade Show Week Data Book

Sept 20-24

Nov. 10-12

Mar. 16-20

New Orleans

Long Beach, CA

Vancouver, BC

(703) 684-2400

(708) 469-3373

(604) 681-6126




Federal Government Priority Shows (1992)

The federal Department of External Affairs and International Trade Canada participates and establishes "Canadian pavilions" at a number
of trade shows each year. In 1992, the Department has identifed 14 priority shows in the environmental area. They are as follows:

Shows

Waste Expo '92 - New Orleans

HazMat International - Atlantic City

Air & Waste Management Assoc. - Kansas City
Solid Waste Association of North America - Tampa
Water Environment Federation - New Orleans

World Recycling Expo Information Booth - Chicago
HazMat West - Long Beach, CA

HazMat '92 - Washington, DC

New England Environmental Expo - Boston

Lower Great Lakes Waste and Recycling Expo - Buffalo
Water Pollution Control Association - Atlantic City
Petro-Safe - Houston

HazMat Central '93 - Chicago

HazMat - Pittsburgh

Source: External Affairs and International Trade Canada

Date

May6 - 8

June 10 - 12

June 22 - 26
August3-6
September 20 - 24
June2 -4
November 10 - 12
November '92
April 28 - 30
November 13 - 14
May5-7

January '93
March '93
September '92




Appendix C: List of Industry Interviewees

The following firms were selected from the Manufacturing USA directory and contacted durin
firms were willing to talk with Canadian enginee

Canadian firms.

, g the assignment. They provided a range of opinions and suggestions - as presented in Section Fc
1s regarding potential opportunities. The asterisk (*) in the list below denotes those firms that are either non-responsive or nof interested in bein

Canadian firms could follow a similar procedure in developing their base of contacts and obtaining information on the U.S. market potential for their service.

Company

Connecticut

Bell Detroit Diesel*
Union Carbide

Dexter*

Coldwater Seafood*
Ansonia Coppers*
Waterbury Rolling Mills*
Klock C.*

Xerox Corp.*

DFM Enterprises

Delaware
Dupont Polymer*
WL Gore*

Elorida

St. Joe Paper Co.
Waler Jim Corp.
Sundor Brands

Beaver St. Fisheries*
Variety Seafoods Inc.
P&G, Foley Division
Jacksonville Shipyards*

Forstmann & Co.*
SCT Yams

Shaw Indus.*
Amoco Fabrics*
Georgia Pacific*
Athens Newspapers*
E-Z-Go Textron

Maine

LincolnP & P*
St. Croix Pulpwd
Stinson Canning*
Bath Ironworks

City

Middletown
Danbury
Windsor Loc
Rowayton
Ansonia
Waterbury
Manchester
Stamford
North Haven

Wilmington
Newark

Jacksonville
Tampa
Mount Dora
Jacksonville,
Tampa

Perry
Jacksonville

Dublin
Washington
Dalton
Bainbridge
Atlanta
Athens
Augusta

"Lincoln

Woodland

Propspect Hrbr
Bath

Contact

Mike McNeil
Fred Moore
Herb Hoffman
Gerald Clark
Craig Schatzlein
Richard Silco
Tom Martin

M. Lovit

Bob Hofmiller

Suzanne Dorty
Bob Bartley

Tracy Norwood
Lee Colburn:
Bob Baraglia
Randy Gunther
John Pestalozzi
Clifford Henry
A, Dix Stevens

Danny Duggar
Donald Derden
Keith Smith,
Keith Ragsdale
Gerald Tice
Mary Maize
Russel Owen

Rich Webber
Scott Beal

Dawayne Webber

Ron Lessard

Telephone

(203) 632-0218

(203) 794-2000 ext.2948

(203) 627-9051 ext.295
(203)852-1600
(203) 736-2651
(203) 754-0151
(203) 646-0700
(203) 968-3000
(203) 288-9502

(302) 774-7799
(302) 738-4880

(904) 227-1171

(813) 8734000

(904) 3834191 ext. 304
(904)354-5661

(813) 8724411

(904) 584-0121

(904) 355-1711

(912) 275-5400
(404) 678-1511
(404) 278-3812
(912) 246-7676
(404) 521-5084
(404) 549-0123
(404) 798-4311

(207) 794-6721 ext. 360
(207) 427-3311
(207) 963-7331
(207) 443-3311

Sales

($ mil)

9

6,914

783
250
50
17
11

10,866

2

3,811
400

596

2,386

200
110
25

100
190

200
30
694

135

100

30
635
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Product

engines

organic chem.
adhesive

pkged seafood

sec nonferrous metals
sec nonferrous metals
primary metals
photographic equip
transportation equip

chemicals
chemicals

paper
paper

canned fruit
cariried seafood
pkged seafood
pulp mills

ship building

textiles

textiles

carpet

weaving mills

wood containers
printing & publishing
transportation equip

pulp
pulpwood
canned seafood
ship building




Duron*

Noxell Corp.

Kline Richard F.Inc.*
Dryden Oil

Clendenin Brothers

Massachusetts

GE Power Deliv.*
Stakepole*

Micro Mech *

The Gorton Gr0u|‘1l
Hollingsworth & Vose
Hoechst Ceramtec*
Lee Lime Corp.*

New Hampshire
Polyclad Laminate Inc

BASF*

Wellman Inc.
Anhcuser-Busch*
Johnson and Johnson*
Amer Paper Towel Co.*
Mykroy/Mycalex Corp.*
Englehard Corp.
Halocarbon Products*

New York

Grace Specialty Chem.
Jesup Group*

Salant Corp.*

Cliffstar Corp.
Mclntosh Box & Pallet*
Shorewood Packaging
Brystol Myers*

Hearst Corp.

North Caroling
Goodmark Foods Inc.
Holly Farms*

Renfro Hosiery

Stroh Brewery*
Burlington Industries
M.J. Brown & Sons*
Masonite Corporation*

Sun Refining

Beltsville
Hunt Valley
Frederick
Baltimore
Baltimore

Pittsfield
Boston
Ipswich
Gloucester
E. Walpole
Mansfield
Lee

Franklin

Parsippany
Clark
Newark
Milltown
Hackensack
Clifton
Edison
Hackensack

Raleigh
Wilkesboro
M. Airy
Winston-Salem
Greensborough
Eliza City
Spring Hope

Philadelphia

Tom Brice
Jean Russell
Jerry Row
Scott Schnur
Ray Shamblin

Mr. Desgroseilliers
Tom Bridges

Gail

Dave Weber

Paul Walker
environmental rep
environmental rep

Mike McCuthion

Keith Fry

Martin Huggins
Richard Guindon
environmental rep
environmental rep
Bill James
Edmond Giebel
environmental rep

Gary Peacock
Richard Nelson
Brad Kovaly
Don Baylin
Tom Ryan
Steve Montano
Thomas Halmen
Paul Dimko

Al Blaylock
Gene Newman
David Holder
Greg Millar
Ted Lejune
Mr. Foreman
Jeff Rose

Nancy Kilboumne

(301) 937-4600
(301) 785-7300
(301) 662-8211
(301) 682-9174
(301) 3274500

(413) 494-1110 ext.3500
(617) 423-3520
(508) 356-2966
(508) 283-3000 ext. 244
(508) 668-0295
(508) 339-1911
(413) 243-0053

(603) 934-5642

(201) 397-2700
(803) 386-2011
(201) 645-7700
(908) 524-0400
(201) 487-2500
(201) 779-8866
(908) 205-5000
(201)262-8899

(513) 554-4200
(813) 361-2100
(212) 392-5858
(716) 366-6100
(315) 446-9350
(516) 694-2900
(212) 5464000
(212) 649-2000

(919) 790-9940
(501) 756-4000
(919) 789-5531
(919) 788-6710 ext, 2121
(919) 379-2000
(919) 335-5454
(919) 459-3141

(215) 977-3882

100
489
32
41
37

55
205

260
110

112

n/a

4,300
261
480
130

2479

2,300
388
136

78
341

103
862
74

75
3,300

6,930
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paints

toiletries

paving, mixtures
oils, greases
primary metals

clectrical

graphite

electrical

pkged seafood

pressed & molded pulp

lime
adhesive and sealants

chemical
chemical

malt beverages
sanitary paper
sanitary paper
ceramics/insul’'n
lead

oils, grease

chemical

rubber

trousers

wines & spirits

wood containers
pressed & molded pulp
pharmatical products

food

food

textiles

malt beverages
weaving mills
wood containers
particleboard

petroleum
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Atlantic Per. Southeastern environmental rep (215) 977-3882 1,150 4.0 petroleum
Carbonite Filter Co.* Delano Jim Monahan (717) 467-3359 1 0.1 coal

Union Elec. Steel* Carnegie Ken Uzar (412) 947-9595 65 0.6 coal

Bally Block Co.* Bally Robert Walp (215) 845-7511 5 <0.1 particleboard

Scott Paper Philadelphia Maurice Carron (215) 522-5000 4122 254 sanitary paper
P&G Paper Mehoopany Drew Hadley (717) 833-5141 , 290 3.0 sanitary paper
Bethlehem Steel Corp. Bethlehem David Boltz (215) 694-2721 4621 344 steel mills

Armco Advanced Mat, Butler Dan Szwed (412) 284-2000 547 3.5 fabricated metals
Talco Metals* Philadelphia Edna Brown (215) 333-6800 48 0.2 lead

Bayer USA Inc.* Pittsburgh Fred Giel (412) 394-5578 3,392 18.6 pharmatical product
Rhode Island .

Cookson Amer.* Providence Brenda Howard (401) 521-1000 750 5 lead

Pease & Curren Warwick Kip Curran (401) 739-6350 - 17 0.1 lead

Hudson John Inc.* Providence Ed Abbenamte (401) 781-5200 32 0.5

Technical Materials * Lincoln Peter Lynch (401) 333-1700 30 0.2 copper rolling
Carbon Technologies* Slocum Roy Waldheger (401) 295-8877 5 0.1 carbon & graphite prod
Arkwright Inc Fiskville Raymond Kizor v (401) 821-1000 50 0.3 photographic equip
South Carolina :

Ambac Intl, Columbia Jimmy Cooper (803) 735-1400 60 0.9 machinery

Marley Elec. Hig. Bennettsville Danny Holt (803) 479-4006 55 04 electric

Carolina Eastman Columbia Bill Arnold (803) 791-3014 250 1.2 organic fibre

Alice Manufacturing* Easley Ray Youngblatt (803) 859-6323 125 2.0 weaving mills
Georgetown Steel Corp Georgetown Bill Debensky (803) 546-2525 240 0.8 steel mills
Braswell Shipyards Charleston Richard Meitzler (803) 720-8235 60 03 ship building
Davenport Insul.* Springfield environmental rep (703) 550-9600 32 04 particle board
Arden Eliz.* Roanoke Mo Glover (703) 563-3000 65 0.6 toiletries

RCYV Seafood* Morattico Weston Connolly (804) 462-5101 - 34 0.2 pkged seafood
Smalley Packaging Co.* Bemryville Roy Harris (703) 955-2550 5 0.1 wood containers
Gannett Co. Inc.* Arlington environmental rep (703) 284-6000 o

Metro Machine corp Norfolk Eric Lasalle (804) 494-0714 75 0.7 ship building




Appendix D: State Government Contacts

State government officials can provide a wealth of information concerning the region's industrial
base, employment, number of establishments, trends, environmental regulations and other areas.
Generally, individuals within the “economic bureau" or "research desk" of the industry and
environment departments would be the most appropriate starting point for this search.

Industry Departments
In conducting this assignment, we spoke with various officials in the state governments. A
preliminary list of industry department contacts includes the following. If the given individual is
no longer in the position, ask for the appropriate economic development or research person.

*  Walt Causey, Department Of Commerce, Albany, New York, (518) 474-4100

* Mr. Minde, Office of Economic Research, Commerce & Economic Development
' Department, Trenton, New Jersey, (609) 984-3550

* Kenneth S. Slaysman, Bureau of Economic Research, Department of Commerce,
Harrisburgh, Pennsylvania, (717) 787-3003

* Vincent Harrington, Research Division, Department of Economic Development,
Providence, Rhode Island, (401) 277-2601 '

* Evelyn Glazier, Department of Economic Development, Richmond, Virginia, (804) 371-
8270

* Michael Lawson, Economic Development Commission, Jacksonville, Florida, (904)
366-6654

* Jim Reichardt, Volusia County Business Development Corporation, Daytona Beach,
Florida, (904) 255-8888

* Lawrence Wensch, Brevard Economic Development Corporation, Melbourne, Florida,
(407) 242-1800

* Rick Tesch, Economic Development Commission of Mid- Florida Inc., Orlando, Florida,
(407) 422-7159

*  Charlie Gatlin or Gloria Hardnet, Department of Industry, Trade & Tourism, Atlanta,
Georgia, (404) 656-3556

 Tony Doster, Research Section, Department of Economic & Community Development,
Raleigh, North Carolina, (919) 733-4151

* Gary Powers, Information Resource Centre, State Development Board, Columbia, South
Carolina, (803) 737-0422

 Bill Pillsbury, Department of Resources & Economic Development, Concord, New
Hampshire, (603) 271-2341



» Bob Cannino, Connecticut Business Industry Association, (203) 244-1900

+ Irene Tashlick, Department of Economic & Employment Development, Baltimore,
Maryland, (301) 333-6947

+ Thomas M. Butts, Office of Business Development, Department of Economic &
Community Development, Augusta, Maine, (80) 541-5872, (207) 289-3153

* Joe Donovan, Office of Ecronomic Affairs, Massachusetts Office of Business
Development, Boston, Massachusetts, (617) 727-1130

Environment Departments

For contacts within the state environment community, we recommend that firms acquire the
document Resource Guide to State Environmental Management for $US 40 from the Council of
State Governments at (606) 231-1850. The document lists approximately 80 environmental
contacts for each state, covering all facets of air, water, solid, toxic and other pollution.

The following pages provide an indication of the types of contacts and information that can be
identified through this document. The first three pages detail the environmental spending levels of
each state government. The next two pages then use the example of Georgia to illustrate the type
of information available.




Expenditure Rankings

Total Environmental Expenditures

The following tables rank the states’ environmental and natural ; ga"f‘;'e':: : 51;8?'124'000
resource spending across four categories. Although spendingisone 3 Flg\:’i da v 455'23;‘.2‘32
method for addressing a state’s concern about environmental issues, 4 linois 392.844.000
it is by no means the only, nor even necessarily the most important. 5. Pennsylvania . 288,766,000
We also acknowledge that.there are other ways to rank the states’ g washington . . 246,873,000
spending (some readers of our first edition suggested rankingby the 7. Massachusetts . 237.936,245
area of the state, for example). Although we have limited our selec- 8. New York . 236.484,000
tion of rankings to those presented here, readers are encouraged 9. Michigan 221,424,840
to use this data as part of other studies. 10. Louisiana . 193,835,955
Table 1, Ranked by Total Environmental Expenditures, is simply ~ 11. Oregon | 186.438.200

a ranking of the total amount of money spent by each state foren- 12 Wisconsin 167,779,368
vironmental and natural resource matters. :i x‘:’g'"l'a p 1258‘;?251
Table 2, Ranked by Per Capita Expenditures, is a ranking of the | Maa';‘;(:" 131'684'233
amount of environmental/natural resource money spent per state ' Wyornihg . 128:050:724
resident. | , , 17. Minnesota . . . 126,236,105
Table 3, Ranked by % State Environmental Expenditures of To- 18 QOhio. ........ .. 125.669.234
tal State Expenditures, is an expression of the % of the total state 19 Kentucky .. 120,289,400
budget spent on environmental/natural resource matters. 20. Texas .. ... .. ~...113,796,559
Table 4, Ranked by Average Expenditure Per Manufacturing In-  21. Missouri. ... ... 106,300,846
dustry, is an expression of the total environmental/natural resource  22. North Carolina .. . 96,942,764
money spent, divided by the number of manufacturing industries  23. Georgia. .. ... .. 93,344,466
in the state (SIC codes 2000-3900.) We are indebted to the Ameri- 24. lowa..... ... ... 88,065,353
can Business Information, Inc., of Omaha for these manufacturing ~ 23- Tennessee . ... .. 81,180,056
data. : 26. Colorado . SEREEE .76,150.090
Itis apparent to us that there may be some difficulties with this % if:r:?agzml'"a o g;;gg;gg
last ranking. A few of these industries might not require environ- 39" Ajapama 64906954
mental permits for example. Some of the state money spent on 30' Connecticut. 61.996.000
natural resources may not be for industrial regulatory programs, 31. Idaho . 61,440,400
but instead for resource development. Also, such a ranking does 32, west Virginia . 56,189,209
not take into account the size of the industry. or the relative difficul-  33. Mississippi . . 54.153.592
ties in regulating it, or that municipal governments are also regu-  34. Indiana .. ...... 51,580.177
lated, and that some state money is spent to regulate andfor assist ~ 35. Utah.. 51,419.000
them. We do believe, however, that such a ranking gives a general  36. Kansas ... .. 47.817,000
picture of the relative effort made to regulate an “average” 37. Arizona ... ... 46612900
manufacturing industry. Readers wishing a finer breakdown of en- 38. New Mexico - 44782182
vironmental spending per particular type of industries are en- ‘318 g’kklaagza;a' R :g;gggig
couraged to pursue these efforts. 41 Maine 39,332,000
42. Nevada . .. 36.487,052

43. Rhode Island . 35.878.756

44. New Hampshire 33,588.000

45. Delaware. . 33,170,000

46. North Dakota . 32,524,000

47. Nebraska . . .. 27.988.000

48. Hawaii. . . ... 27.832.20¢

49. South Dakota 21,264,000

50. Vermont 20.222117

Ranked by
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31
32.
.33
34,
3s.
36.
37.

39,
10.
41,
42,
43,
14,
15,
6.
7.
18,
49,
30.

. Alaska

. Montana
. New Jersey.. .. ... ..
. Oregon . ... ..

OCENOWL & W =

Ranked by

Per Capita Expenditures

Wyoming

ldaho

. Washington

. California .

. Delaware
10.
11
12.
13.
14.

North Dakota
Louisiana
Massachusetts
Florida
Vermont .

Rhode lsland,: ;

Nevada . . ..
Wisconsin.
Hlinois

Maine .. ..
Maryland . . ..
Kentucky . . ..
lowa

New Hampshire. . .

Utah
West Virginia .
South Dakota
New Mexico. .
Minnesota . . .
Hawaii
Virginia .
Pennsylvania .
Michigan ..
Colorado
Missouri
Mississippi .

South Carolina .

Connecticut . .
Kansas

Arkansas .
Nebraska
Tennessee . . .
Alabama

North Carolina . ..

Georgia
Arizona

New York ... ... ..

Oklahoma .
Ohio
Indiana
Texas

[V, J VN S - N N b fa WWWWWWWWWWNRNNNRNNDNNNNN S SO ded -l
BEEASGRORNEESBNRUELNEEEENRURURNESoxNohsnnD

. Wisconsin
. West Virginia .

. Michigan .
. Mississippt . .
. Tennessee . . . . .

Environmental Expenditures
as a % of the State Budget

1
2
3.
4
5
6
7
8
9

10.

. Wyoming .
. Montana
Idaho- .
Alaska .
. New Jersey
. Oregon . .
. Louisiana ..
. Washington
. California .
Nevada. . .

. Florida . . .. -
. New Hampshire

North Dakota
Illinois
Vermont . .. ..

. Maine . .. ... ..
. Rhode island . .

South Dakota .
Delaware
Utah .. ..... ..

Colorado .

. Kentucky ... ..
. Maryland ... ..

Massachusetts .
Missouri .. .. ..
Pennsylvania . .

. New Mexico ..
. Virginia .. ..
. Minnesota . . ..

lowa

Nebraska . . ...
Kansas ..... ..
South Carolina

. Arkansas .....
. Georgia ... ...
. Alabama ... ..
. North Carolina

. Arizona ..

Hawaii . . . )

. Oklahoma .
. Connecticut . . .

Indiana. ... ..

. Ohio .. ..

Texas.. ... ..
New York

773

429
.. 4.22

4.00
3.61

..3.03

2.64
263
260
257
2.51
241
2.32

..2.26
..194

1.88
1.86
1.85

..1.80

1.80
170
1.68
1.65
1.64
160
156
1.53
1.49
1.48
1.47
1.46
1.44

.. 1.42
..1.40

134
1.29
1.23
1.21
1.15
1.07
1.02

..1.00

096

.. 085
...079
..077

0.68
0.65

..0.60

..0.59

W OoONO WV H WHN —

N bhhdhhbdbdpWWWWWWORWWWRNRNNRNNNNNND S S e o a
B e e N L e R A B SN R LR SN ES O ENc LA N SO NEWNSD

Average Expenditure per
Manufacturing Industry

. Wyoming.

. Alaska .

. Montana ..

. Delaware . .

. Louisiana. . ..
. New Jersey . .
. North Dakota
. West Virginia

. ldaho. .

Maryland .

. Washington . .

California .

. Oregon ..

. Kentucky . ..
. Nevada
. Virginia
. Massachusetts .
. Florida...... .
. South Dakota

. Wisconsin . . ..
. Hawaii.....

. South Carolina
. Mississippi .

. Minnesota .

. Arkansas
. New Hampshire
. Nebraska. .. =
. Rhode Island . .. ..
. Colorado .. . .. C
. Michigan... . ... .
. Kansas.......
. Missouri
. Tennessee
. Georgia ... ...
. Alabama ... ..
. New York. . ... .
. North Carolina . . .
. Connecticut
. Arizona ..... ..
. Oklahoma.. . .
. Ohio
. Indiana .. ..
. Texas

12480577
101,217 71
4203009
35.47594
26,607 54
25,89078
25,134 47
25.062.09
24,976.59
23.76368
.23.31830
19,027 99
1777973
17,36279
17.21900

..17,08388

16,29254

...15,697 62

..14,664.83
..14,65865
..13,59558
..13,137 20
..1213493
..12,072.90
...11,90555
...11,763.32

. 11,616.06

11,364 72
11,2396
10,845«
9517 a:
9,205 :-
9,184 ¢
89532y
8,863 33
8,51694
..8,42272
.7.895 31

783641

. 7,608 25
6,928 26
6.808 0o
6,69933

. 6,49+ 39

. 6,29082

. 6.25593

540019
421334

3.87019
273057
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State Environmental and
Natural Resources Expenditures, FY 1988
Expenditure Category Totals and Averages

Category Totals
Air Quality . .
Drinking Water
Forestry S
Fish and Wildlife
Ceological Survey
Hazardous Waste
Land Management ... . . .. . .
Marine & Coastal Programs
Nuclear Waste .. =
Pesticides Control . ... ... ... .. . ..
Soil Conservation .
Mining Reclamation. . . .
Solid Waste
Water Quality ..
Water Resources

Total, Environmental/Natural Resource.

.. .287,278.509
..158,572,787
..981,505,377

1.266,646,664
95,193,207
362,928,558
.226.989,192
.184,759,792

. 44,027.245

..78.768.374
111,933,971
1303,328,393

-.326,532,182

1.626.537.39N
1,272,638,762

.7.327,640,404

Category Averages

Air Quality _

Drinking Water

Forestry . .

Fish and Wildlife

Ceological Survey

Hazardous \Waste .

Land Management .

Marine & Coastal Programs
Nuclear Waste .

Pesticides Control . .

Soil Conservation . . . .

Mining Reclamation. .

Solid Waste .

Water Quality . . .

Water Resources . .. ... L
Total, Environmental/Natural Resource

5.743.370
3.171.436
19.630.108
25,332.933
1.903.864
7.258.571
4539784
6.158.660
1.572.502
1.575.367
2238679
8.198.065
6,530,644
32.,530.748
25.452.775
146.552.808
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GEORGIA

CATEGORY

Air Monitoring Network.

ar Quahn Modeling

Ashestos

Comaohance Eniorcement Inspection
orse Pollution Control:

State Implementation Plan: .. ... ... ...

Toxic Air Poliutants:

Vehicle Emission Inspection: . ... ..
Waste Management Agency:
Hazardous Waste

Communin Right-to-Know
Emergency Response:

Inspection Entorcement:

Supertund. State:

\Waste Reduction

Sohd Waster

abandoned Landfill Reclamation:
Eniorcement Inspection.

Manicipal Landfill Permit Review: . ... ...

Recydling Programs
Raouuhcmur

Coastal Zone A

Construction Crants:

Dam Safenv-

Drinking Water

Water Shortage Response:
Emergency Response Team:

ErmmmdSc&m\tCmmL ........... .
Enforcement

Flood Plain Management:
Industrial Pre-treatment Program:

Croundwater:. . "................. ...

NPOES

Non-Point Source Poliution:
Program Development
Permuts '\ ater Withdrawal:
3:0rmw ater \enagement:

Injection Control (UICE ...

Underground
. Underground Storage Tanks (USTY
Wastewater Taining & Cemf:cauclt

Water Quality:

Water Quantity:.........oconnnenn..

Water Resources Planning:

Water Rights administration:

Water Well Training and Certification
Wetlands:

Natural Resources Agency:

m:ldm&mvmﬁm

Fish and m&
FG'B&Y ...... {!
Enm' -

Parks

Nature Preserves Commission:

Citizen Environmental Advisory Boards
Ceographic intormanon System:
Mined Land Reclamation:

Occupational Health
Biotechnolog
Climarolog

PERSON'S NAME

Sen. Hugh M. Gillis, S¢. (D)

Rep. Robert L Patten (D)

loniceC. Barrett ... ..

Robert H. Collom

Robert H. Collom .. .. .. :

william O Estes
Dale Kemmernick
Marvin Bradrord
john W Mutchell
NONE

john Tavior
jennuer R Xaduck
Albert K Langles
Albert K Langles
lenmiter R Xacduck

Randolph E. Williams ...

IenmrerR Kaduck
James \\ Dunbar
Harold Cillesore

James W Dunbar

Jamen R Onnnon
Dr Gavther L Plummer

Program \anager
Program Manager

Program \Manager
ER Coordinator
ER Coordinator
Program Manager

Program Manager
Progtam Manager

Program Manager

HaroldGillespie......... ..........ccooo...
Denny Jackson Environmental Spec.
Denny Jacason .. ........ Environmental Spec.
David Woud Branch Chief
DuaneHams ........... Director ...........
Pete Mave Program Manager
Feancis E Fiegle ! Program Manager
Fred Lehman Program Manager
Fred Lehmany . Program Manager
Albent K Langley ER Coordinator
lewisTinley ............ m
Alan Hallum Program Manager
DonnaMack............ Sate Coordinator
Drew Zorow Program Manager
william Mclemore ... ... State Geologist ... .
Alan Hallum Program \Meanager
Jim Chandler P-0gram Manager
David Word Branch Chier
Nolton johnson Branch Chier
NONE
william Mctemore ...... State Ceologist
Randolph O. Williams. _ - Program Manager
Caynell H¥l .. ..... Coordinator ........
" David Word Branch Chief
Nolton johmson ......... Branch Chief ... ...
David Ashies \Manager
NONE
william Mclemore Sute Ceologist
David Word Branch Chier
Lonice C. Barrett Commussioner
Kaki Thesrber..._........ Director ...........
;-Leon Kikland Director
~johnW.Mbom .. ........ Director ...........
Paul Burks ~ Director
William Mclemore ...... State Geologist .. ...
Rick Cothran Director
NONE
Kaki Thurber Director
William Mctemore State Ceologist
Lews Tinley Program Manager
;" Ron Conally-".......... Dicector ...........
OtisWoods ............. Oivector ...........
James W. Alley Director
James C Hardeman jr. ... Coordinator ........
Don R Bnant Assistant Comnr

3raze Climarologis:

ORGANIZATION

. Committee on Natural Resources and Environmental Quality

Committee on Natural Resources and Environment
Department of Natural Resources ................. ...

Air Protection Branch

Air Protection Branch .. .. ... e e
21r Quality Evaluation Section

Planming and Technical Support Program

'1:0estos Certincation Unit

1ir Pollution Compliance Program

.. Air Pollution Compliance Program. ... .......................
Environmental Radiation Program

AirProtectionBranch ... ........ ..... ... ... .. ......
‘Air:Pollution Compliance Program
Department of Public Safety .. . ... .
Land Protection Branch

Hazardous Vaste Management Program
Program Coordination Branch

Program Coardination Branch
Hazardous Waste Management Program

.—iIndustrial Waste Management Program ... ..... ... ...

Land Protection Branch
Program Coordination Branch ....................... ... ..
Hazardous Waste Management Program

. Industrial Waste Management Program ...... ....... ...

Hazardous Waste Management Program
Municioal Solid Waste Management Program
Parmut Review Unit

Municipal Solid Waste Management Program
PermitReviewUnit. .. ........................covvinnann..
Municipal Solid Waste Management Program

. Municipal Solid Waste Management Program ... .. ...

Water Protection Branch

Coastal Resources Division . ..........cevviiennivennnnnnnns
\Municipal Engineenng

Sare Dams Program

Surrace \Water

Surtace Water

Program Coordination Branch

. land Reclamation and Sedimentation Control . ... ..

Municipal Permitting Program

. Ceorgia Geological Survey ... ..........

Industrial Waste Water Program
Ceological Survey Branch. ........ . .
\tgcipal Permitting Progeam

a2 Quality Management Program
Werer Protection Branch

W a-2r Resources Management Branch

. Geological Survey Branch. ................ .. ... ... ..

Land Protection Branch -—

Water Protection Bunch
Water Resources Management Branch .. ... ... ... . ...
W azer Resources Management Branch

Ceological Suney Branch

Wacer Protection Branch

Deparzment or Natural Resources
Communications Division .. .....................0......
Game and Fish Division

Georgia Forestry Commission ..................0...

Office of Energy Resources

Ceological Survey Branch. .............. ... ........... ..

Parks and Historical Sites Division

-Communications Division
Ceological Survey Branch
Lan¢ Reclamation and Sedim.entation Control

Environmental Laboratories .........................
Division of Public Health

Environmental Radiation................. R .
faig Senices

Deaariment or Human Re:ources

trss o e of Natural Resources -
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GEORGIA

ADDRESS LINE 1

ADDRESS LINE 2 Ciry ST IIP CODE  TELEPHONE
Stawe Senate ... 5. s T 0y ,._-... i .'\-.:.*:' SaeCpitol ........... ...l Atlanta .. ... ... GA ... 30334 4046560028 1
Houss of Representatived. > =" % 7 < * State Capitol Atanta CA 30334 4046565912
..... '.... 205 Butler Street, S.E. sumusz ceeiveree ... Alanta.. .. .. GA 30334 4046563500 3
Department of Natural Resources R 205 Butler Street. SE_ Room 1162 Atlanta GA 30334 4046566500 ¢
Department of Natural Resourcss =2, ........ ... 205 Butler Street. SE.Room 1162 ........ ... .. Atanta.... ... CA ... 30334 4046566500 3
A1ir Protection Branch 4279 Memonal Orne Suite D Oecatur CA 30032 104636 391 -
Air Protection Branch 4291 Memonial Drve Suite M Decatur CA 30032 404436 7310 -
At Protection Branch 156 Tnmiy Avenue Suite 313 Atlanta CA 3030} 303636 49N .
Air Protection Branch 203 Butler Street 3E Room 1162 Atlanta CA 30333 404 656 6%N)
CA :
Air ProwectionBranch .)......................... 205 Butler Street, SE_Room 1162 ........ ... ... Atlanta _...... . CA ... . 30334 4046566300 1t
Department of Natural Resources 878 Peachtree Street, N.€. Room 100 Atlanta GCA 30309 4046566905 12
Department of Natural Resources ....... ... JT 205 Butler Street, SE.Room 1162 ............... Atdanta..... ... CA . 30334 4048946644 1)
Air Prowection Branch 205 Butler Street, SE_, Room 1162 Atlanta CA 30334 4046566900 14
State Patrol Emissions Section .................... 30331 Atlanta Industrial Parkway .. ............. Atlanta ... . .. CA .. 30331 4046934380 15
Depantment or N2tural Resources 205 Butler Streer SE Room 11534 Atlanta CA 10334 204636 2831 -
Land Protection Branch 1035 Butler Street SE Room 1153 Atlanta CA 30333 03036 TBO2 -
DOepantment or Natural Resources 205 Butler Street. 3€ Room 1152 Atlanta CA 30134 304 K36 AONS
Department ot Natural Resources 203 Butler Street. 3E Room 1152 Atlanta CA 10334 303036 03
Land Protection Branch 105 Butler Street. SE. Room 1154 Atlanta CA 30334 03R36 TN
Land jonBranch.......................... 203 Butler Street, SELRoom 1154 ............... Adanta.......... CA .. 30334 4046693927 -
Department of Natural Resources 205 Butler Street, S.€, Room 1154 Atanta CA 30334 4046562833 2
Department of Natural Resources ................. 205 Butler Street, SE_Room 1152 ............... Atlagta.......... CA .. ..30334 4046564711 2
Land Protection Branch - -+ 205 Butler Street, S.E. Room 1154 Atlanta CA 30334 4046567802 2
land ProtectionBranch ......................... -. 205 Butlet Street, SELRoom 1154 ............... Aanta.......... GA 030334 40466913927 33
GA .-
Land Protection Branch 203 Butler Street. S€ Room 1154 Atlanta CA J0334 2046567302 .°
Land Protect:on Branch 203 Butier Street. SE Room 1133 Atlanta CA 30334 3046562836 .-
Land Protection Branch 324) \Norman Bern Drne Hapeville CA 30354 3046362836 .
Land Protection Branch 32:0 Norman Ber~ Drne Atlanta CA 30333 046562836
Land Protection Branch ...............covvnenn.nn J240Norman BerryOrive ...................... Hipeville........ GA ... . ..30354 4046562836 N
Land Prowction Banch ) 205 Butler St, SE, Room 1154 Atlanta GA 30334 4046562833 32
Land Prowection Branch:... .. PRSP S.Tl... 205Butler St SE.Room 1154°.....0..... . .0 .. Adanta. iooTos GA ..30334 4046562831 33
Department of Natural Resources 205 Butler Street, S, East Tower Atlanta . . CA 30334 4046564708 34
Department of Natural Resources ................. 1200Clynn Avenue. .. .....cocniiianiinnnnnnn.. Brunswick ....... CA ... ..... 31523 N22647221 35
Water Proteczion Branch 2035 Butler Stre2t. 3\v. Room 1038 Atlanta CA 30338 046563763 n
Desantment ot Natural Resources 205 Sutler Sireet. 3¢ Atlanta CA T 30334 46567304 T
\Water Protection Branch 205 Butler Streez. S\W Room 1066 Atlanta CA 30334 046564807 4
\Water Protection Branch 203 Butler Streer. 3\ Room 1166 Atlanta CA 30334 304 656 4807 13
Department ot Natural Resources 205 Sutier Sireer. SE . Room 1132 Atlanta CA 30333 204656 6%05 -
‘land Proection Branch .......................... M0 Norman BertyDrive ............ccee....... Hapeville........ “-GA T30354 4046567404 o
Water Protection Branch 3420 Norman Berry Drive Hapeviile GA 30354 404 656 7300 12
Division of Environmental Protection .. . ......... ».= 19 Martin Luther King, Jr. Dnvg SW. ..... enenens Adanta.......... GA ..30334 404656 3214 2}
Water Protection 8ranch 205 Butler Street, S.£, Room 1058 Atlanta GCA 30334 404 656 4387 2
Departiment of Natural Resources ..... ........... 19 Martin Luther King, Jr. Drive. SW. ............. Atdanta.......... GA 30334 404 656 3214 33
Water Pretaciion Sranch 32X Nerran Sern Qe Hapewville CA 30353 WIA36 TN .-
Water Prozecuicn 3ranch 203 Suver Sweer 6 Atlana CA 3033 WM K0 %5 T
Deoaniment or Na:ural Resources 203 Sacler Swreer 30 Atlanta CA 10333 036303708 o
Desantmert 07 \Natural Resources 203 Suzier Sireer 3\W Room 100d Atlanta CA 30333 304036 280" .-
CA =
Department of Natural Resources ................. 19 Martin Luther King Jr. Drive, SW. ............. Adamta.......... GA ... ..30334 404656 3214 51
of - veem - -3420 Norman Berry Drive, 7thFlooe.. . . . .. ._. Hapewville CA 30354 3046567404 32
Department of Natural Resources ............... .. 3240NormanBenyDrive ...................... Hapeville ......... GA ... . 30354 404 836 6754 33
of Natural Resources 205 Butier Street, SW, Room 1058 Atlanta . CA 30334 4046564708 M
Department of Natural Resources ................. 205 Butler Street. SW.Room 1066 ............... Atlanta .......... CA . 30334 404656 4807 35
Deoantmen: o1 Natural Resources 205 Buler Sureet. 3\ Room 1166 Atlanta gA 30338 303636 3092 -
A e
Deoanment ot Natural Resources 19 Marnin Luther King. Jr Dimve. S\W Atlanta CA 30334 3046563273 G-
Department or \Natural Resources 205 Sutler Street. S\W Room 1038 Atlanta CA 30333 036564708 :-
. 203 Butler Streey, SE, Room 12352 Atlanta CA 30334 104 636 3500 ~
<~ 208 Buther Street, SW. Room 1258 ............... Atanta.......... CA .. ..30334 4046560772 61
-+ 208 Butler Street, SW, Room 1362 Atanta CGA 30334 404 656 3523 €2
S PO BEBIY ... Macon .......... CA ... ..... 31298 27443237 83
- 20 Washington Steet, SW. Room 615 Atanta - CA 30314 404656576 o4
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Deoartmen: ot Natural Resources 05 Butler S:reet 3\ Room 1352 Atlanta CA 30338 036362733 -n
CA -°
Depantmen: o7 Matural Resources 203 Butler S:reet. S\ Room 1238 Atlanta CA 30333 04636077 -4
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Appendix E: Useful Documents

There are literally hundreds of journals, references, studies and other types of documents which
provide useful information relating to the U.S. environmental engineering market. For particular
regions and narrow sector niches, firms will best locate the most appropriate journals through
speaking with the state governments, industry associations, academics, and other channels
mentioned throughout the main text of this study.

In the text of the report, we have suggested a number of documents that could assist Canadian
firms. The following documents might be particularly useful for those firms (and governments
and associations) that are seriously interested in the U.S. market. Through selecting the
appropriate documents, an expenditure of around $US 4-500 might then provide these
organizations with substantial savings during the selling process.

Manufacturing USA - $US 169 '

Service Industries USA - $US 169 (less relevant)

Pulp and Paper Factbook - $US 275 (or other similar resource factbooks)
American Consulting Engineers Council, Annual Directory - $US 140
Environmental Engineer Selection Guide - free

The Cost of a Clean Environment - $US 50

Resource Guide to State Environmental Management - $US 40
Encyclopedia of Associations - $US 305

Beyond these documents, many associations produce their own monthly or periodical publication.
For example, the Water Pollution Control Federation produces the monthly Water, Environment
and Technology, while the National Association of Environmental Professionals produces the
monthly document Environmental Professional. Canadian firms should gather this documentation
through the appropriate organizations.

Various regions also produce documents of potential interest to Canadian engineering firms. For
instance, Waste Business West is a bi-monthly journal aimed at providing waste generating
companies with information on new technologies and regulations in the Western United States.
Most such documents will be identified by Canadian firms through their discussions with state
governments, local associations and the like.

This appendix lists a sampling of other documents which can be collected and reviewed by
Canadian firms considering market entry.

American Consulting Engiheer

This document is published quarterly by the American Consulting Engineers Council (ACEC) and
is available by calling Washington, D.C. at (202) 347-7474. Annual cost for non-members of the
association (Canadian firms cannot be members of the ACEC) are $US 40. This journal is the best
available publication for discussing the issues, players, and strategies that are at the forefront of the
U.S. engineering community.

ENR Magazine

Formerly known as Engineering News Record, ENR is a weekly publication of McGraw-Hill. It
reviews activities, trends, forecasts, companies, and issues which are topical in the U.S.



construction and engineering industries. Each weekly issue contains information on specific
projects by state and specific proposals by city. ENR is described by some industry contacts as the
best source of construction information in the country. Further information and subscriptions may
be obtained from ENR at (609) 426-5129. Subscriptions cost around $US 60 annually.

United States Industrial Outlook

The Outlook is produced annually by the International Trade Administration of the U.S.
Department of Commerce. The telephone number for the industry publications staff is (202) 377-
4356, and the document costs around $US 30. It is a large book which provides a general
perspective on the recent status, long-term outlook, trends, and characteristics for some seventy
industries. Particularly useful are the names and numbers of the appropriate federal government
contact for each of these 70-odd industry sectors.

Trade Show and Convention Guide

This annual publication, available in June of each year, lists and provides information on U.S.,
Canadian and international trade shows by industry. The guide is available for approximately $US
85 from Billboard Publications in Nashville at (615) 321-4250.

Other Environmental Engineering Periodicals

The following documents deal with a range of environmental ‘subjects of both a technical and
general nature. The periodicals are available from Executive Enterprises in New York City at (212)
645-7880. Their contents and annual costs are described below.

Environmental Claims Journal - a quarterly journal which provides information on legal,
technical and insurance issues surrounding environmental claims ($US 152).

Environmental Finance: The Journal of Environmental Financing, Accounting, Taxation &
Reporting - a quarterly journal that assists finance and accounting professionals and
environmental engmeers in planning for the impact of environmental laws and regulations on
the corporation's bottom line ($US 195).

Environmental Manager - a monthly issue which tracks environmental regulations and the
techniques being used to comply with them (US 132).

Federal Facilities Environmental Journal - a quarterly journal which assists firms in answering
their detailed compliance questions ($US 144).

Journal of Environmental Permitting - a quarterly journal which assists environmental
engineers and managers in developing a method of obtaining and maintaining the necessary air,
water and RCRA permits ($US 168).

Journal of Environmental Regulation - a qﬁarterly publication which provides a detailed
overview of all major existing and potential environmental legislation ($US 168).

Municipal Environmental Journal - a quarterly hournal which addresses the environmental
problems facing local political areas and the strategies being adopted ($US 168).

Pollution Prevention Review - a quarterly journal which discusses source reduction and waste
minimization, focussing on solving problems before they begin ($US 132). -



Remediation: The Journal of Environmental Cleanup Costs, Technologies & Techniques - a
quarterly journal which focusses on remediation techniques and technologies including the
economic aspects (3US 168).

Supervisor's Environmental Alert - a monthly newsletter that offers advice to managers and
supervisors regarding the handling of daily environmental problems ($US 132).

Total Quality Environmental Management - a quarterly journal that discusses the application of
TQM to environmental issues and which addresses industry attitudes and perceptions regarding
environmental regulation ($US 168). g

Environmental Engineering Books

The following books deal with a range of environmental subjects of both a technical and general
nature. Like the above periodicals, they are available from Executive Enterprises in New York
City at (212) 645-7880. Their contents and costs are described below.

Chemical Hazard Communication Guidebook - OSHA, EPA, and DOT Regulation - this guide
concentrates on chemical hazards, including proper communication, transportation, labeling,
and other matters ($US 75).

The Environmental Audit Handbook Series - this five-volume set examines each component of
environmental auditing in detail, including the reporting, recordkeeping, management, staffing,
government inspection, and other areas (3US 175).

The Environmental Compﬁance Handbook Series - this six-volume set details the issues and
actions surrounding the major environmental regulations and examines how to comply with the
legislation governing water, air, solid, toxic and other pollution ($US 195).

The Environmental Dictionary - this 500 page guide defines around 5000 terms used by the
EPA and cross-references these to specific regulations ($US 70).

The Environmental Litigation Deskbook - this book details each step of litigation, covering

discovery, expert witnesses, causes of action, exposures, statutes and other related matters
(3US 60).

Insurance Claims for Environmental Damages - this book examines the legal aspects of

insurance claims, what is necessary to manage claims, and technical and engineering strategies
($US 75).

- PCB Management Handbook - this guide updates regulations and practices regarding PCBs
and their effects ($US 50).

The Pesticide Regulation Handbook - this guide discusses the registration and regulation of
pesticides and analyses the complex web of federal and state procedures governing production,
distribution and use of pesticides (3US 75).

Protecting Trade Secrets Under SARA Title III - this 300 page book examines how
confidentiality and trade secrets can be protected while complying with government regulations
on right-to-know matters ($US 60). :

Real Estate Transactions and Environmental Risks - this reference explores how different
parties to real estate transactions can be affected by environmental complications and outlines
steps that can be followed to minimize liability ($US 80).



SARA Title IIT - Community Right-to-Know - this handbook examines the requirements for
reporting, data gathering and information sharing stemming from the SARA requirements for
community right-to-know ($US 60).

The Superfund Claims and Litigation Manual - this guide provides insights, lessons and
strategies absorbed from firms involved in Superfund projects ($US 50).

Understanding Ground-Water Contamination: An Orientation Manual - this guidebook
examines ground-water contamination questions such as cleanup requirements, potential
sources, cost estimates, liability costs, and others ($US 60).

Waste Reduction: Policy and Practice - this book explains means of waste reduction such as
recycling and source reduction, and also examines other related areas such as government

requirements ($US 40).




Appendix F: Contacts at U.S. Universities

As mentioned in the body of the report, universities play a fairly active role supporting
environmental research, industrial interaction, and government policy making, among other areas.
The document Peterson’s Guide to Graduate Programs in Engineering and Applied Sciences is an
excellent source of information on the main environmental institutions. It is available from
Peterson's Guides in Princeton, New Jersey at (609) 243-9111 for $US 33.

This appendix provides excerpts from the document. The two pages that follow provide selected
one-paragraph descriptions of the environmental interests and contacts at about 35 U.S.
universities. In total, the document presents information on approximately 100 U.S. universities
(including a few Canadian universities). This document should be obtained by those Canadian

. firms that intend to enter the U.S. market through research, scientific or other interaction with an
American environmental university.



geomorphoiogy. Nydrology, and natural stience (MA, MSE, PrD). human geograptry,
urban and regonal studes. 30d 30abal location (MA. MSE. PrD): systems and
wonomics lor pudie deciuon making (MA, MSE, PnD). Faculty: 14 tull.bme (1
woman), § part-hime (2 women). Matnculated students: 59 fuil-tme (18 women), 2
part-ume (1 woman); nciudes 2 minonty (1 Asuan Amencan. 1 Hi108ac Amencan),
19 formgn. Average 2ge 23. 109 acckeants, 25% acceoted. In 1989, 14 master's
awarced (5% entered unversity research/taachng, S3% found other work reiated
10 cegree. 36% connnued full-tme study): 8 doctorates swarced (65% entered
university research/teacng, 35% found other work retated to degree). Termnal
master's awarded for partial compieton of doctorsl program. Degree requirsments:
For master's. | lormgn language. thess (for some programs); for coctorsts, | formgn
language. dissartathon. £nirance reQurements: Genersl Test. Apphcation
Geagune: 2/ 1. Apokcation tee: 340. Expenses: Tuibon ot $14.090 per year tull-tme,
$1420 per course part-time. Fees of 3380 per yesr. Financial st In 1989-90.
$492.300 11 21a awarded. & fettowsips (1 10 8 first.year stucent), 32 ressarch
asustantsmps (10 to hrst-year stucents), 2 teachng asustantsnios (1 10 3 first-year
student), O grants were swarcec. federal work-stugy. inshtubconally Soorscred Ioans
2150 Sv3iadie. A3 avaiadia to art-time students. Finanial 3xd 2300ication Ceachne:
271 acpicants required 10 subrmit FAF. Facuily research: Systems anstysis and
economis, surticial @3rth processes. human geagraghy. Total annual research
dudger: $876.604 * Or. Chares R. O'Mena, Charman, 301.338-7090. Appicaton
contact Or. ugh Eltis, 301-338-8116.

Jonns Mophing Universty, School of Hygiene and Pudiic Health. Decartment of
Environmentai Mesith Scences. Dwnon of Environmental Mesitn Engineenng.
Baiimore. MD 21208. Divisan awargs MHS, SCM. Or P, PRO, ScD Degree
requirernents: For master's. thes:s (lor some programs). for cocterate. 1 formgn
tanguags. Gissartation. Entrance requirements: GRE. Apcicaton ceadtne: 2/1.
Appticaton fes: $40. Tuibon: $13 200 per tnmester full-tirme. $29 9 Der crecit part-
ume. Firancial s Faceral worn-study, institutionaily $2010rec 10an3 avauadie. Ad
avalaoie 1o oart-tme stucents. Financial 3xd Jppication ceaching. 471 5 apaicants
required to sudmut GAPSFAS or FAF. Faculty research: (ndustnat tygene ana safety.
DIOHUKI MECRANCS, environmental MICrodyIOgY. IS JCIeNce, MICrediopeal
water hazards * Or. Mortoa Corn. Orector. 301.955-3602.

Louisiana State Umversity and Agricultural and Mechanical Coilege, Cotlege of
Engineering. Department ot Civi Engineenng. Program n  Enwronmentdl
ingineenng. 8aton Rouge. tA 70803. Program awards MS. PO Degree
requirements: For master 3. cSMouter 1aNEUAEE required, thesis Cotional. femx
language not required. Entrance requrements: GRE Generst Test. TSE. TOE
{rmimmum scare of 52 required) Apohcation deschng: 7/1. Apptcaton tes: $20.
Tutron: $1023 per semester tull-ime, $223 per semaester (Mimmum) part-ume for
state rescents: $2623 per semester tull-imae. $370 per semester (mimmum) cant-
tme 1or monrescents. Facully resesrch: Water Guaity, R3Iarcous wasie
management, BDoICECa  treatment  Drocesses. mMOCdeing-3tocnasLe,  lanes
management.

See huil descnption on page 489.

Loyols Marymount University, Cottage of Science and Engineenng Oecartment of
Civn En;.nmgs ana Eavironmental Scence, Programs v Civd Enginaenng. tLos
Angeias. CA 0045 OMenngs incluce environmental engineenng (MS). Faculty. 2
tull-tume (O women). 2 part-time (O women). Appicaton fee: 338 Ex0enses: Twtion
of 3269 per unit. Fees cf $4 per samester. » Or. James Forwortny, Charman,
Desartment ot Civil Engineenng and Environmental Science. 211.318-2828.

Mannattan College. Leo Scroot of Engwneenng. Pro! am in Envronmentat
Engineenng Rivercaie NY 10471 Program awarcs ME. MS. Qne or more oregrams
accredited 3y ABET Part.time ang evening/weehend programs svadadie. Faculty: $
fuil.-time (O women). | part-time (0 women) Matrauiated students: 26 full-time (8
women). 40 part-ime (14 women). inctudes 7 minonty (§ Asian Amencan, |
rhypane Amercan), 9 formgn Average azo 27 51 acoicants, 88% accepted.
Nonmatncuiated students: 14 in 1989, 16 cegrees awarced (100% found work
reisted 10 Cegree). Oegree recurements: Computer 1anguage. thes:s o Jiternative.
Entrance recurements. Mimmum GPA of 3.0 Acohcaton geactne 8710,
Agpncaton tee: 350 Expenses. Tuiron ot $350 per crecit. Fees of $30 per semester.
F-nancial 3:a:1n 198930, 364,450 r 3,3 awarded. 2 leliowsiugs (DOTN to hrst.year
stucents). 6 laboratory assistantshios (S 19 hrslyear stucents) were dwarced,
lederal work-stucy 3130 avanadie Financis) 33 aoplication Ceactne 2/1 Faculty
resesrch MaThematcal mocets Cf water Quakty, 3d30rpLON-CESOrRHON Studies. toxc
substances modekng. Totat annuat resaarch dudget $330.000. * Or. Jonn § Jens,
g-{ezcl;;b zox %69020 276. Agphcation contact: John J. Brennan, Dean of Admisssons,

Marquetts um-m?. Coilege of Engineenng, Oepartment of Civd Enpineenng,
Miwaukee W1 $3233. Oftenngs inctuce enwvironmentsl/ water resources enginsenng
(MS, PrO). Termmnat master's awarded for partat compienon ot doctoral program.
Department facuity: 13 hil-tme, 2 part-tme. requrements: For master's,
thEss OF DILRFNITVE, COMPreEnensve SIBM rEQUed, forengn 13aguage NCt recuired;
for coctorats, Cissertabon required. formgn mwm requred. £ntrance
requirements: TOEFL (rmirimum score of 530 reqursd). ton fee: $28. Turtion:
$275 per crecit (mMummum) full-bme, 3275 per crasait part-ome. © Or. Kavth F.
Fanerty, Chawman, 414.288-7030.

Massachusetts lastituts of Technelegy, School of Engnesnng. Decertment of
Mecnancal Enpnesnng, Camdnage. MA 02139. Offerings nciuce envronmental
engineenng (Env E). Depertment !n‘anr 81 tulk-tirme (2 wamen), 1 part-ume (O
womaen). Apphcaton dasching: 1/15. Acpiicspon fes: $40. Tubon: 37800 per
samester. * Or. Oand M. Wormiey, Mesd, §17-253-2246.

McGill University, Faculty of Gracuate Studies and Reseerth, Faculty of Enpneenng.
Department of Enpneering and Apolied Mechancs, n Erwronmental
Engneenng 8nc Water Ressurces Mansgament. Montresl, H3IA 278, Canscs.
Program swards MEng, M Sc, PhO. Part-time and evenng/weskend rograms
availsnie. Dogree reruarements: For masters. computer 1anguige requered. thexs
optional, foregn lan not required: for doctorsts, computar lan
¢1330rt300N reQuUIred, g Language not recrared. £107InCE reQUVIIMents
(rmemmum score of $50 recursc). ACORC2tON descing: 4/1. Acokcaton fek $15.
Faculty research: Aerote¢ DiolOgcal  DrOCEses. pOlyelectrolytss, StOChastc
DIOCEI LS. reIOmatry, real Lme ODerations.

part-bme (2 women); ncludes 7 mencnty (3 Asen Amencan, 2 Biacx Amencen,

rhscane Amencan), 37 foregn. 86 aconcants, 38 % accepted. in 1 989.28 master's.
7 ooctorates swarced. Degree recurements: For mastars, lormgn Language 3° -
thesis Ot reqursct for OOXtorate. Gissertabon. Apgikcanon fee: $25. Ez0enses:
Tuwtion of 398 per cracit for state ressdents; 3198 per creont for nonresdents. Fees
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ot 3110 cer guanter. Financal st 1n 1989-90. 1S researcn t
1RACRING B33 3LINtINGCS Bwaroed. + Or. Wiliam £, Saus, Chawoerson & 17 35 !ﬂ"l’é?’.

Michigan Technological Universtty, Cal of Engpineenng Program n
Intermiscionndry Enpineenng Hougnton, M1 49931, Ottenngs mcrug'c mvmgmonul
enpneenng (PrO). Sqrumrroumum requered, foreign Language not
eQuired. entrgace recuirements: TOEFL (mimvmum score of !30 reguired).
Acpixaton‘es: $20 Exoenses: Tuibon of $812 per quarter fuil-ime. $68 per cracit
hour Sant-time for state resCents: 32000 per Quarter full-tme, 3164 per crecit hour
cart-ume f3r ~crresiCents. Fees of $28.25 per quarter hukl-ume, $8.75 oer quarter
part-nme. * Or. A. Barry Xunz. Dean, Coltege of Enginesnng, 306-487-2008.

Montana State Unveruty, Ccilege ot Engneenng Oecartment of Civd and
Agncuttural S-ginsenng. Program in Environmental Engineenng, 301 West Gartiesd
Street. Bozerman. MT 53717 Program awargs M$ raquirerments: Thess oe
altsrnative ceguired, foregn language not required. Lntrance requirements: GRE
Generat Test. TOEFL (mummum score of $28 required). Appication ceschine: 8/1.
Acotcationtee $20. futon: 1766 peryear tull-time, $44 60 per credit (Mnumum)
part-umeter state rescents: 33839 per yaar full-tme. $97 0 per crecit (mimimum)
gart-tme for ronresents. * Or. Teg Lang. Meac. Cepartmaent of Civi and Agneuitural
Engineenng 406-994-2111.

New Jersey Inshitute of Technology, Decartmert of Cwil ang Environmental
Eagneenng. d-sgram w Envircaments! E-gmmﬂf Newars. NJQ7102. Pecgram
awarcs MS J Erg. CES Matrculated stucants. 39 ful-umae, 41 part-time n 1989,
47 mastars a=arced. Degree requirerments: For master'y. foregn ta~guage not
required. d35:.canon cesctre: 8/5. Appicaton ‘ee: 330 Tution: $2350 per
seraster ful-lme. 5226 oer cretit gart-trma for stats rescents. $3430 per
semester ‘Lutme. $312 Der creait part-umae for nonrencents. Financial ad:
Acoteaton Seacing 2/8 * Dr. R Oresnack. Orracior. 201.596-2469

North Danota State Unversity, College of Engineenng ana Architecture. Decartment
ot Covu Eng ~eering. Fargo. NO $8103. Oftenngs rnctuce snvronmental engineenng
(MS) Cepartment tacuity 9 fulk-tune (Q women). O cart-tme. Degrae recuirements:
Cemputer "avg.age. theys or Jiternative reguired, loregn language Act reguired.
Entranca recurements. TOEFL (mmmum scsre of 5!5 requireg). Acolcation
ceaging: 7 1 Acpicaton fee: $20. Twwron $52.285 per crecit for state rescCents:
$132 Der crecut for nonresgents. « Or. O. Don Ricnare, Chaw, 701.217-7244,

Northeastern University. Gracusts Schoor of Engineenng, Decartment of Civd
Engineenng. P-cgram w Envircnmental Engineenng Boston, MA 02118, Program
awargs MS MSCE. PRD Evemag/weesena orograms avadadie. Terrmaal mastar's
awarced 3¢ 33roat compigton of coctorst program. De, reGuwernents: For
Master's. 183§ 7eQuIrec. Ormgn 18REUIEE NCL recuwred. for doctorste. | formga
1270 gUage. 3:35871300N, CeZartmental QuILING exam. Apoicanon Jeackne: 4718,
Aconcaron fee 340 Erpenses Tuton of $10.080 per year tull-time. $280 per
Guarter ho.r sart-time Fees ot 312.50 oer quarter rowr tull-time, 30 7S per Quarter
Rour partume Fmancal ad: Fellowspos. re3edrch asuutantsmps, teachag
ASHINANIIR.O3 3nd CAreer-re/2100 internsMigs O Ledwork availadie. Financial ad
acohcaton ceacing 2/15. « Or Mishac K. Yeguan, Chavman, Departmaent of Conl
Ergineenng 6.7-437.2444

Northwestern University, Rcdert R. McCormick School of Engineenng and Acpuied
Sciences. Casa=ment of Civn Engineenng. Evanston, I, 60253. Cttenngs inciuce
envircAmMe~1al “e3ith enginesnng (MS, PRD). Terminat master 3 awarced tor partial
comgiebon 3t Coctordl program. requireenents: Foe master 3. 2ress (1Sr some
programs). for Coctorate. issartaton. £ntrance recurements GRE Generat Test.
Acptcaton ceastne: 8730 Appicationfee: 330 Tuibon: $13.023 ser year tutt-tima,
$:628 per course part-time.

" Oxlanoma State Umversity, Cotlegs of Enpinesnng. Architecture ane Yocnnatcg.
K

Scnool af Civi Saginesnng. Pregram in Enviranmental Engineenng. Stllwater.
74078, Pragram awarss MEngr, MS. PnD. Oe, recuirements  Theus/
Giasertation rezuired. foregn 13nguage NSt requed. nirance recuwements TOEFL
(mnimum score of $30 required). Apoication ceackne: 7/1. Aggication fee. 30.
Erpenses: Twtan of $58 20 per cracit lor state rescents: 3187 Ser crecit ‘or
nonrescents. Fees of 341 75 per samester (muumum). Financial 3:0. Research
213SLANTINDS. LIACMNG 35:513ATINDS BvauaLIa. FINBNCIM 3 200ICALON CeacHNe:
3/1. « Robe~t ughes. Head. School of Cividl Enpneenng, 403-744.5190.

Oregon Graduate iastty of Sci and Technology, Oecartment cof
Environmentai Scence ang Enpnesnng. Beaverton, OR 97008. Decartrent citers
Drogram i enwironmentsi saience (! Pn0). «iciucing stmesdhenc ShysKs,
atMoIDhenc 35ence. Part-tirne programs avaiadie. Facuity: L 1 full-ime (O womaen),
1 sart-ume (O women). Matnculatad stucents: 27 full-tma (10 women), 0 part-tme:
inciuces 10 !on«gn. Aversgeage 30. 21 apoucants. 52% accegted. Noamatnculated
students: 1. 1n 1989, 2 master's awarced (100% found work reiated to cagree): 1
Coctorate 3warced (100 % found work reiatad to cegres). Terminal master's awarded
for partal camolenon of Coctorsl program. Degree requements: Thesis/cissertahon
required, forergn hn&u:{t not requared. £ntrance requersments: GRE General Test.
GRE Subdrect Test, TOEFL (memum score of $30 required). Adoicaton caacune:
3/1. Apoheavon tee: $40 £ Tubon of 38000 per ysae tull-time. $200 Der
crecit part-tma. Foes of $200 per yesr hil-trme. $25 Der quarter part-tme. Fmancisl
20 In 1989-90. 3308000 m 2d awsrced. O feMowsiipy, 18 research
233tantanes (1 3 8 hrat-yedr STUGENt) wers Bwarced: O3rtal tuihon warvers,

y ot 10818 330 FL08nCE 2iQ 300K DON CEICHNE: 1_Jll.
Facuity research: At nd water 30NCS, MyGrogeciogy. €stuanng oceancgraphy. Totl
annyal resesrch bucget $1.34-mwikon. * Or, J‘lﬂ\.l . Peakow, Chawrman. $03-650-
1080. Apoiicaton contact Margarst B. Osy, Dwsctar of Adrmesnions 3ng Records,

503.690-1028. ]
So00 full descnption on page 497.

Oregon State Unrversity, Gracuats Schoot, Colegs of Forsatry, Decartment ot Forest
Esgnesnng. Corvaihs, OR 97131, Department swarcs MF, MS, PhD. Part-tme
programs avadadie. Facuity 9 hulime (O women), O part-tme. Matnculsted
students: 31 full-tme (3 women), 3 pert-tme (O women): inctuces O minonty, 3
loreign. Average age 29. 18 72% la 1989, 6 masters
awaroes. Degree recuvements Computer language, thesis/cissertabon

formgn language not requred. Entrance recuwemnents: GRE

{rmmmurn scors of 320 regured), maemum GPA of 3.0 in last S0 hours. Apchcaton
caacane: 2/28. Twoon: $912 per quarter full-dme, 3181 Der credt (Mwumum) Dert.
tme for stats resdents: $1346 per quarter full-tme, $232 per craont (Mummum)
part-time for nonresdents. Fnsncsl sxd: In 1989-90, $84.000 in 3«d swartea. 3
tetowsmps (2 1 hrat-yssr students), 10 resaarch a3ustantainos (4 to first.yesr
stuConts) were Jwiroed: federst work-study 3nd carser-elated wntemamps oOf
fe-dworn 3'33 IvalDie Firancal 3 acCheaton cascire )/ CUITY “2303rTIT

T ezaeteaiteggeLtt e tueILte ot e

$0w NS w3i@r. tranng Ct ci‘" -J);" "Ltie v.la a 1:-11 TRiedrit Lolgftl
$920.000. * Or. Witham A_ Atiunson, Mead. $03.737.49%2.
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SECTION 5: CIVIL AND ENVIRONMENTAL ENGINEERING

Directory: Environmental Engineering

Pennayivania Stats University at The Capital Coilege. Division of
Science. Enginesnng ind Technology, Program wn Eavronmental Poitution Control,
Migdietown. PA 1 7057. Program awards M Eng. MEPC. Evening/weekend programs
available. Faculty: 13. Matncuiated students: 3 full-time (1 woman), 41 part.tme (9
women).In 1989.3 dq?n awarded. Degree requwements: Thews required. fareign
language not requirsd. Entrance requrements: GRE Ganeral Test, TOEFL (minimum
score of S60 required), muwmum GPA of 2.75. Apotcation deadling: 7/26.
Application fee: 535. Expenses: Tuition ot $222% per semester fuill-ime, $187 per
credit part-uma for 5ta18 resdents: $444S per semestar full-tme. $370 per creant
part-time for nonresxients. Fees of $35 per semester fuil-time, $12 per samester
(minimum) cart-tmae, *Dr. Lawrence A. Ezard, Charman, 814-865.141S.
Application contact: Or. Charies Cole, 717-948-§133. )

Pennsyivania State Univeruty University Park Campus, College of Engineenng,
Departmentot Civi Engineenng, Program in Environmentat Engineenng. 212 Sackert
Bidg.. Box €, University Perk. PA 16802. Program awards M Eng MS. PhO. Facutty:
10. Matnculsted stucents: 1S fulltime (4 women), 7 part-time (3 women); includes
3 formgn. In 1989, 4 master's, O coctorates awarded. Degree recurements: For
master 3. iinat saoer (M Eng), thesis (MS) required, foregn language not required: for
doctorste. |1 foregn 'anguage. dissartation. Entrance requiremerrs: GRE General
Test. 8Sin engineerng or sCience. Applicaton fee: §35. Turtion: $222 5 per semester
full-ume, $187 percredit part-ime for state resients: $44 45 pear semester tuli-time,
$370 par creait part-tma for nonresidents. Financal and: Faliowsnips, resaarcn
33318 oS, tesching ntships labie. Facully researchn: Prysical,
chemical. DIOIOgICat treatment processes: reclamation and treatment of razardous
and t0x¢ wastas: subsod transport of pouutants.  Dr. Micnael S. Bronzim. ~ead.
Department of Civit Engineenng B14.865-839 1. Apphication contact: Dr. Thomas 8.
Davinroy, Graduate Agmissions Otficer. .

Polytechnic University, Brookiyn Campus, Division of Enginesrirg. Department of
Civl and Environmental Zngineenng, 333 Jay Street. Broowyn, NY 11201,
Department otfars grograms in cvil and enwironmaental engineenng (MS). cvil
engineering (PhD. Eng). envirenmental naaith sciance (MS). Evening/weexend
vatmns avaiapie. Degree requirements: For magter's, thess OF Jiternative. Tuifon:
$5820 per samester tul.ume, $485 per crecit part-time.

Rensselser Polytechnic nstitute, Schools of Engmneenng and Science, Department
of Environmaental Engineering and Environmental Sciences. Trey, NY 12:180.
Department awards M Eng. MS, Ph0. Facuity: 2 fuli-ime (O women), 2 part-t:me (O
women). Matnculated students: 17 ‘utktime (6§ women), 11 part-time (S women):
includes 1 minonty (Asian Amencan). 4 foreign. 45 spplicants. 54 % accepted. in
1989, 2master's. 0 doctorates awarded. Degree requirements: For master's. tresis,
oral sxam required. ‘oregn ‘anguage not required: for doctcrate. Sisserniaton
required. forergn 'anguage not required. Entrance cequirements: GRE. TOEFL
Application fee: $30. Lsoenses: Tuition of $430 per credit hout Fees of $185 per
semester. Francia! 29: Fellowstips, research  assstantsnips.  teaching
S3UBNIINDS. ING career-reizted interninips of teldwork dvailadte. Financ:3t 8@
apphcaton ceachne: 2/1 Faculty research: Ground water contarmraton,
cOMDULHION/INCineration, Swological  tresimant, 'and  a0DICEtON. ecosystem
r;occém .;ams annuairesearch dudget: $100.000. « Or Nichelas Clescen. Director,
18.276-6416. -

| Seetull dcu;tpheﬂ onpage 501,

Rice University, Gearge R. 3rown Schrool of Ergineering. Oepartment of
Environmental Science and Exgineering, =ouston, TX 77251, Department ctters
programs in gnvirgnmenta: engireering (MEE. UES. MS. PrD). envicormental science
(MEE. MES, MS. PnD). Part.ume orograms avadade. Degree ‘equirements. €3r

master's, thesis required (‘or some programs), foregn larguage nct required: for -

doctorate. dissertation -equired. forelgn anguige not reguired. Enrcance
requirerrents: GRE Generar Test, "CEFL. Appiicaticn ceaohne: 3,0 2potcaien fee:
$0. Expenses: Tution of $3650 oer semester full-time. $320 Oer credit “cur cant.
time. Fees of $50 Der semester Facuily research Siciogy and crerustry of
grouncwater, poliutant 1ate :n groundwater systems. witer Quahty monitorir g, Jrdan
storm water runoft.

Rutgers, The State Umversity of New Jersey, New Brunawick, P-ogram in C.vi ang
Environmental Enginesring, New Brunswick, NJ 08903. Program gwaras MS, PhO.
Part-time and evening weekend programs Svaladle. Facuity: 18 tull.ume (1 woman),
0 part-ume. Matrculated students: 28 full-ime (4 women). 42 cart-tme (9 women):
includes 27 munonty (24 Asian Amerncan. | Diack Amencan. 2 Hispane Amgncan),
31 formgn. 122 apghcants. 43% Jcceptea. Nonmatriculated stucents: 21.1n 1389,
14 master's, 2 goctcrates awarded. Oegree requirements: For magter's. thesis
optionst, foraign tanguige not required: 10¢ GOCTorate. Cissertation required. foreign
tanguage not required. £ntrance requrements: GRE Generst Test. Apoiication
descune: §/). Applcavon 'ee: $35. Expenses: Tuiton of $2033 ser semes’er tull.
time, $168 per credit Sart-time for state resdents: $2980 per semester tut.-ime,
$247 par crecit part-ume for nonres.oents. Fees of $173 per samester full-tire, $49
par semester Dart-tme. Financisl s n 1989-90, 1 fellowsnip (10 8 trst-year
student), S resasrch assstantstieos (2 to first.yesr students), § teacring
assstantsvgs (1 to 8 first-yede student), 2 schotasrsrnps (DOth to frst.year stucents)
awarded: lederst work-31udy als0 avariadie, Financis! 3@ apphication ceachne 3/1.
Faculty resaarch: Sod structurs! analysis ang ceygn. envirormental

2OtOCNNOII LY, wS8F rFesources. COmposite matensis Total annuai research bucget:
240.000. ¢ Yong S. Chae, Dwrector, 201-932.2232.

State Univerarty of New York at Buffalo, Gracuate School, Scnooi of Engingenng and
Apphed Scences. Depertrment ot Civi Engmeenng, Suttaio, NY 14220. Ofterings
InCluGe waler resources 3nd environmentsl enpineenng (ME, MS$. PrD). Depsrimant
taculty: 29 full-tme (O women), O pert-time. Degree requwements. For master's,
computer Ianguage. thes:s or DroNct required, foreign ianguage not required: for
goctorate. computer hn&uu'. C1338r1800N requwred. forergn tanguage not required.
Entrance requirements: GRE Generst Test. TOEFL (minvmum score of 550 regurred).
Apphcation ceading: 2/1. A tion fee: $33. £ Tutionof $21500er year
tyil-ime. $90 per credit pant-time for state resdents: $546S per year full-time. $230
per crecit part-time for aonresiSents. Fees of $40 per semester. * Or. Cale O.
Mereauth, Chawman, 716-635-2197. Acokcation contact: Dr. A, Scoft weber,
Oirector of Graduate Admissions. 716-616-27813.

State University of New York Colege of Enviconmentst Stience and Forestry,
Facu'ty of Envronmental and Resource Enpineenng. Syracuse. NY 13210 Facul

awsrds MS, PhD. Part-ime programs avaiiadie. Facutty: 27 full-time (O womaen),

part-ime. Matnculated students: 40 full-time (8 women), 48 part-time (3 women);
inciudes 1 minonity (Hisp8me Amencan), 34 foregn. 41 3p0Icants, 66% acceoted.
In 14 89. 8 master 5. 1 doctorate awsrced. Degrae requirerments. For master's. thasis
or aitarnative reQuirea. oregn (anguage NOt required: for OCIOrate. variedie loregn
fangiage recuirement. dissantaton. Entrance requirermenrs: GRE Generat Test
(mwmum comtened score of 1 800 on 2t tnree sections reguired), mimmum GPA of
3.0. Apnixcation ceschng: 7715 Aponcstion fee: $39 Espenses. Tuton of $2150
par vear full.ime, $90 per credit part-time for state resicents. $S48S par yese tulle
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ume, $230 per credit hour part-time for nonresidents. Fees of $35 par year full-time,
$14.50 per semester (miumuym) part-ume. Financial axt: In 1989-9Q. $1 89.529
in 8x3 8warded. O fellowsiigs, 27 resesrch asustantsives, 14 tesctung assistantshipg
were Awaroed: federal work-1tudy 8150 avaladie. Al 8vadadie 1o part-ume students,
Faculty ressarch: Forest engineening, Saper science and NESNng, wood Droducty
sngineenng. « Dr. Rodert 8rock, Chawrperson. 315-470-6510. Aopuicaton contacr:
Rodert H. Frey. Desn, Instruction and Graduste Studies. 315-470.6599.

Syracuse University, L C. Smith Cotiege ot Engmneenng, Department of Civy
Eﬂgxﬂml. Syracuse. NY 13244. Otfenngs :nciude envronmental enginsenng
(M3). Degartment faculty: 7 tull-ime. 1 part-ima. Degree requrements: Foregn
anguage not required. £ntrance requirements: GRE Genersl Test. GRE Subpect Test,
Application fee: $40. £; Tution ot $357 percredt.Feesot $276 paryear fyn.
gv;\;.‘ $34 per semester part.ume. » Or. Samuet P. Clemence. Chawman, 315.443.

Tezas ALM Ueniversity, College of En mmng. Depariment of Civit Engineering,
Program «n Enviconmental Engineenn lege Staton, TX 77843, Program awargy
MEng MS, D Eng, PhD. Facuity: 10 full-tme. Degroe requirements: For masters,
thesi3 (MS) required. forergn langua ge not required: foe doctorste. internship (D £ng),

. dissartation (Ph0) 1r_ocww. foreign language no; uguwod. Entrance requirements:
ApOls . 7718, 4

GRE General Test, TOEFL. fee: $25. Tuiton:
$233 per semester (miumum) futl-ime. $1695 per semestar (Mimmum) Jart.t:mg
for state resicents: $857 per semaester (mimmum) full-time, $431 Der semester
(mummum) part-ume for nonresdents. Financis! a<: Feliowships, researcn
2THWNLISMOS, 1eBCNG 23S1aNtSNDS Svarladie. Facully researcn: Prediction ang
e of q water resources. 3ir resources. hqusd ang soig
waste control technoiogy. pubic heaith and sanitation. * Or. Roy W. Mann . mepq
401.845.1418.

Université de Sherbrooke, Faculty of Appied Scrences. Program i the Envirgnment,
Sherprooke, PQ JIK 2R1, Canaca. Program awards MEnv. Degree requirements:
Thesis. Appixcation deadiine: 6/30. Application fee: 815 Expenses: Tutionof $410
oer tnmester fult-time. $31.6 7 percreait part-trme for Canscianresicenta: $250 oer
tamester full-uime. $193 per credit part-time foe nonresients. Fees ot $128 ser
tnmester full-time. $7.75 per crecit part-ime tor Canacian ressdents: $680 per year
full-ime. $7.50 per credit part-timae for nonresnidents.

University of Alabama, Cotlege of Engineenng, Department of Civil Engineenng,
P‘Ogrlm «n Environmental Engineerng, Tuscaioosa, AL 35487 Program awarcs
MSE. Facuity: 10 full-ume (O women), G Dart-time. Matrculated students: & full-timg
(1 woman), 3 part-ume (O women): inciudes 2 foreign. Average age 28. S apohcants,
100% acceptec. Degree requirements: Thetis or aiternatve reguired. ‘oreign
ianguage not requirsd. £ntrance requirements: GRE General Test (miumym
comBined score of 1500 on ail three sections reguired, minemum score of 1600 on
all three sections for internanona! students), mmmum GPA ¢t 3.0 in tast 50 hours.
A hna: 776, Apol tee: 320 £rpenses: Tuonof $1810 per year
full-ime, $77 per crecht hour part-tmae 10r state resicents: $4486 oer year fulk-ume,
$204 oer credit hour part-time for nonresdents. Fees of $152 Der semester
(mwumum) sart-time. Financis! adt: in 1989-90. 0 fellowships, 1| research
assistantstip (O to trst-year stucentsl, O teacting assistantsnins 3waroed; fecerst
work-Study 2130 availadie. Facuity research: Water treatment. ozonahon. waste
treatment, inciner a1:0n of hazardous waste. « Or Damet S. Turner. mead. Cecanmert
of Civit Engineering. 205.348.6550. °

University of Alaska Anchorage, School of Ergineenng, Pregram in E-vironmenty
uality Engineenng and Environmentat Quanty Science. Ancncrage. K 33508,
*1ers envirgnmental Quaity engineering (MS). enviconmental Guanty sc:ence (MS)

Part-time and evening/weekend orograms ava.adie. Facuity: 2 fuill ume (Q women),

2 2ar-ume (] woman). Matricuiated students. Q ‘uil-time, 31 carime (8 momen):

nciuces O ‘oregn. 10 acotcants, 30% accented. Nonmatrc.aiated stuTents J 2

1989. 2 cegrees awarced. Degree recuirerments: Computer ianguage required.

fcregn languaga and thems not required. £alrdnce -equwernen’s. Zegree 1

engineering or a scientdic 1eid. Appication Seadhng: S/1. Agprcaton ‘ee: $40.

Zapenses. Tution of $765 par semester tull-time. $85 per creait ant-tirme ter state

resicents: §$ 1530 per semester fuli-time, $170 per credit part-tme ‘or nonresiCents.

Fees of $37 per semester. Financial 319 Federal work-study avaiadie A avauadle

1o part-tme students. Financial 33 appication Jeadling: 4715, aconcants required

10 submMIt FAF Facuity research: Wastewater tredtment, environmental reguiatons.

water resources management, ustiication of pudic faciities. * Dr Rodert Vulier.

Head, 907-786-1900. Appucation contact: Linas Berg Smith, Direttor. Admussors

ana Stuzent Retations, 907.788-1528.

University of Alaska Fairtanks, Scnool of Ergineerng. Oepartment of Ceed

Engineering. Fawbanks, AK 99775. OMenngs inciuce enviconmental Quanty

engineenng (MS), environmental Guality science (MS). Department facuity: 7 tuil-

ume. 3 part-ume. Appicanon fee: $20. Exoenses: Tution of $90 per creat gant-tme

for state resccents: $3240 per year fultme. $1B0 per credit partume ‘o

f;ozmmts. Fess of $420 per year tutl-time. * Or. Lercy Huisey, reed. 907-474.
4l

Universty of Arkansas, College of Engineering, Departmant of Cvil Engineencg.
Program in Environmentai Engineening, Fayetievsie, AR 72701, Program awdrcCs v$
En €. Matrcuiated students: 1 full-time (O women), 2 part-time (O women), nciuces
0 munonity, D foregn. in 1589, | cegrae swarces. Oegree requirements: Thess
00loNaL, foreign language notrequired. Aopkcation fee: $1'5. Tuinon: $3000 oer yed!
full-ume, $104 per Crecit hour part-time 1o state res:dents; $44 S0 per year fullk-nme.
$222 per crecit hour part-tima for nonresdents, ® Dr. James C. Young. Charperson.
Department of Cini Engineenng. 501-575.49%4.

University of Calidernia st Berketey, Collegs of Ergineenng. Department of Covd
Engineenng. Divrson of Sanitary, Enviwonmentai. Coastal, 8110 Hydraulc Engineernct.
Berxeiey, & 94720. Drvision cters programs in nydrauhe and coastal engioeents
(M Eng.MS. D Eng. PrO). santary and envwonmentaieng:nesnng IM Eng, MS.D E;‘__l;
PRO). reqerements; For Master's, thews of compranensve e1am (MS): 'S
doctorste, Cissertaton, quaiifyng exam. Entrance recuwerments: GRE Genera! Test
muvmum GPA of 3.0. Apokcation deadling: 2/10 Expenses: Tution of $938 oer
samaester. Fees of $2000 per semester for nonresicents, Findncial s« Feliowsncs.
T2343FCN 2$33LANRIENIDS, ' \SNipS Svaradie. * J. F. Thomas, Chairrman

Univeruty of Califernia, Los Angeles. School of Engineenng and Apored Science.
Department of Civd Engineenng. Los Angeies, CA 90024. Department %’;‘6,’
5rograms i esrthquake engineenag (MS. PRD). geotechmcal engineering (MS. frds
Structures and structural mechancs (MS, PhO). water resources and & omen)
engineenng (MS. PRO). Faculty: 1 7. Matncutated students: 8 fuil-tune (12 wom 23
0 part.ume; nciudes 14 ftoregn. 106 applcants, $7% accCepted. in 1389. i
master's, 11 doctorates awarded. Degree recuirements: For masier's, "‘“"“ "
comorshensive €1am required. fOreign anguige nOt required: ‘or 3ocidf s
ditsaniaton, quaifying erams reguired. foreign AREUAEE Ot required. “'é;," %
requicernents: Foe master 5. GRE General Test, GRE Submect Test, maumum
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Appendix G: U.S. Engineering Firms

As mentioned in the body of the report, Canadian firms may wish to explore alliance possibilities
with appropriate U.S. engineering/environmental companies. Generally, firms would identify
partners through seminars, shows, discussions with local people, and other channels. At this
point, Canadian firms can then obtain further information from references that are available in
Canada describing U.S. engineering firms and environmental engineering firms. This appendix
provides a sampling of the information contained in these references. Such references are available
through the Association of Consulting Engineers in Ottawa, or through contacting the numbers
described in Section 4.1.4.

The first three pages of this appendix provide an overview of the organization of the American
Consulting Engineers Council (ACEC) in the United States. As indicated, the ACEC has 50
member organizations as well as some 39 Committees formed to address a wide range of industry
issues. Also included in this appendix is an indication of the type of information that can be
obtained on individual firms - the example in this case being engineering firms in New Jersey.

The fourth page illustrates the names of some 150 U.S. environmental engineering firms, as taken
from the Consulting Organizations Directory. As described in Section Four, the Directory can then
be referred to in order to obtain more detailed information on each company.

The final page of the appendix, derived from the ACEC Directory, indicates the size and number of
engineering consulting firms in the sixteen states included in this study.




THE FIFTY-ONE
ACEC MEMBER
ORGANIZATIONS

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
JIowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Metropolitan
Washington

Michigan
Minnesota
Mississippi
Missouri

Montana
Nebraska
Nevada

New England

New Jersey
New Mexico
New York City
New York State
North Carolina
North Dakota
Ohio
Oklahoma

Pennsylvania
Pittsburgh
Scuth Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virslnia
Washington
West Virginia
Wisconsin
Wyoming

Members-at-large

Consulting Engineers Coundl of Alabama, Inc............... 1
Consulting Engineers Coundil of Alaska...................... 7
Arizona Consulting Engineers Assodation................... -9

- . American Consulting Engineers Coundil of Arkansas.... 17
Consulting Engineers Association of California............. 20
Consulting Engineers Coundl of Colorado................... 46
Connecticut Engineers in Private Practice.................... 61
Consulting Engineers Coundil of Delaware.................. 66
Florida Institute of Consuitin En INEETS.......cccevnuuenennn 68
Consulting Engineers Coundil of Georgia..................... 85
Consulting Engineers Council of Hawaii ........... aeenaeens 9 -
Consulting Engineers of Idaho........................ odureennans 101 -
Consulting Engineers Coundil of Qlinois...................... 104 -
Consulting Engineers of Indiana, Inc..........................
Consulting Engineers Coundil of lowa '
Kansas Consulting Engineers.............cccccvivrurernnnnnnn...
Consulting Engineers Coundil of Kentucky.................. 127
Consulting Engineers Council of Louisiana, Inc............ 132
Consulting Engineers of Maine............ccccceuvieriennnnann. 140
Consulting Engineers Coundil of Maryland.................. 143
Consulting Engineers Coundl
of Metrg;%hnn Washington..............coieivenicininicnnnnnn. 147
Consuiting Engineers, Council of Mid'ugm Inc............ 155
Consulting Engineers Coundil of Minnesota................. 161
Consulting Engineers Coundl of Mississippi................ 170
Consulting Engineers Coundil of Missouri................... 174
Consulting Engineers Coundil of Montana................... 180 .
American Consulting Engineers Council of Nebraska.... 182
Consulting Engineers Coundil of Nevada..................... 185
American Consulting Engineers Coundil o
of New England, Inc.......ccccoovveirinnnnnnencnnnenanss S 189
Consulting Engineers Councdil of New Jersey................ 196
Consulting Engi Council of New Mexico.............. 204
New York Assodiation of Consulting Engineers, Inc...... 208
Consuiting Engineers Council of New York State, Inc... 215
Consulting Engineers Coundil of North Carolina........... 26 -
North Dakota Consulting Engmem Coundil.........covens 235
Ohio Association of Consulting En m«s ........ 237 -
Consulting Engineers Coundil of Oklahoma................. 245
Consulting Engineers Coundil of Oregon..................... 249
Consulting Engineers Coundil of Pennsylvania............. 256
Consulting Engineers Coundl of Greater Pittsburgh...... 264
Consulting Engineers of South Carolina...................... 266
Consuiting Engineers Coundil of South Dakota............. 270
Consulting Engineers of Tennessee, Inc...................... 22
Consultmg Engineers Coundil of Texas........................ 278
Consulting Engineers Coundl of Utah............c..cu.ueeee. 91
American Consulting Engineers Coundil of Vermont..... 296
Consuiting Engi Coundil of Virginia.........cc..ece... 298
Consulting Engineers Coundil of Washington............... 304
West Virginia Assodation of Consulting Engineers....... 313
Wisconsin Assodation of Consulting Engineers............ 314
Wyoming Assodation of Consulting Engmm
and SULVEYOTS....ccuuieiirtiieieiiireneiesnrsnsinieesenensacssanns gg
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Consulting Engineers Council of New Jersey

New Jersey

'lrglmo«esnmmdhldy

President
Leo A Santowasso
HERITACE CONSULTING
E.'CL\'EERS
enuge Square
PO xsﬁw
Flerrungron NJ 0882
(908) 782-3400

President-Elect
Richard E Ragold

EDWARDS ARD KELCEY. INC.
70 South Orange Avenue
Livingston N] 903

(201) 520

101 S Hamson Steet
East Orm&nN] 07018-1702
1201) 673- .

Vice President . .
Ronald A Wiss
EDWARDS AND KELCEY. INC.

i:o South Or‘:,n Avmg:g
vingston .
(201)&-4520

Vice President

Robert C. Kirkpatnck. Jr.
KELLER & KIRKPATRICK
900 Larudet Plaza
l"ampsgn\- N1 07054

(201) 377-8%00

Secretary -

Wibam S Howard

CAMP DRESSER & MCKEE, INC.
Rantan Plaza |

Rantan Center ‘

Edison NJ 08818-3687

1201) 225-7000

Treasurer

Kevin G. Pa&

JOHNSON ENGINEERING, INC.
P O Box 1519

Momstown NJ 07960-1519

(201) 539-8050

National Director

H Clav McEldownev

STUDER AND McELDOWNEY, P.A.
120 Highwav 2

Clhinton N7 08809

12011 730-6000

Alternate

John P Talenco

FREDERIC R. HARRIS. INC.
Parkway Towers. Bulding B
485 L S Route One Sou
Iselin N) 08830

(201) 6364990

Past President

John P Talenco

FREDERIC R. HARRIS, INC.
Parkwav Towers. Building B
485 L S Route One Sou
iselin NJ 08830

(201) 6364990

Director

Dormunic 8. Carminvo

TIGHE. FIRTION. CARRINO &
ASSOCIATES. INC

854 8th Strwet

P O Box 1098

Secaucus NJ 0709¢-1098

1201) 348-1607

1%

Director

Arthur L. Doran

MOSHER & DORAN CONSULTING
MECHANICAL & ELECTRICAL

ENGINEERS
3090 Woodbridge Avenue
Surte 300

Edison N) 08818
(908} 225-9669

Exscutive Direcior
Peter Allen. CAE

. Consulang Engineers Counal of

New Jersey .

FAX: (609) 267-7452 .
Branch Otfice

. 92 Market Street

Paterson Nj 07501
(201) 5236200

Principals: Richard A. Alamo,

Eu W. Engeibrecht, T. R. Goell,
A. L. Tabot

Activities: Consuiting and murucpal
enpneenng, sarutary sewerage, hugh-

' ways and roads, envirocwnental impect
and studies.

fesmbnlity
studies and dem:
industnal, insatutonal. and residen-

ALMEC ENGINEERING. INC. 1
33 Second Street

Raritan, NJ 08889
(508) 526-2224
FAX: (908) 526-8666

Prtacrh: Michael E. Cume
Activities: Electrical consulting

M".’ Publicly-heid Stock

AMERCOM CORP., COSULTING
ENGINEERS 1

83 No Beverwyck Rosd
Lake Hiawatha, NJ 07034
(20) 402-6!}! Lee
oung
Givil and transportation
consultng g rm. involves
nspecoon, af.
me

um«u‘

stucies and
Owmarship: Sole Propnwetorstup
ANDREWS & CLARK, INC. L]
744 Broad Street

Swie 522
Newark.
(201) 623-

m . ‘ummmnm;g and
TMOT SHes, water-
front development inct dran-

, sarutary and uality svstems. Serv-
wes include land survewing, traffic
engneenng and preparation of envi-
ameniiy: OWNERSHIP CODE 00
Srann ofce of Andrews & Clark.
Inc., New York, New York

APPLIED ENGINEERING &
TECHNOLOGY, P.C.

418 Wall Street

Princeton. NJ 08540

(609) 921-8999

FAX: (609) 9210483
Principals: Harald Greve

sulang. Des:gn. evaluaoon. and inves-
tganon of buldings. bndges. sanita-
tion facilities, storage tanks.
formwork, and corro-

mmg; msTuments-

sion.
bon and computer eTVICeS .
BARER ENGINEERING, P.A. 1

ronmental, and forensic en

Smmu:‘%w wuwatgi'
treatment : indusenal rro:ru
engineenng. hazardous and toxic
wastes cnsmc;rgt : Clean-up ﬁx:-
posal svstems stes; t
mbuxld:nm Investgation and "Wu.aﬁ'

ins 8 uct Lianlity
and ﬁxswcxpm mscul sca-
dents. conszrucaon dams,

hazzrdous/
toxc wastes, sip/fall, machunery &

gees. dengn
of Mm venuh:mt ar condibon-
gt&mz\tms ‘nn\ddu.ml. mult-

BCM ENGINEERS «©
302 Evesham Commons

Route 73 and Evesham Rosd
Mariton. N) 08053-9644

(609) 596-6600

FAX: (609) 596-1614

Branch Otfice

101 Two Hung'!d&luﬂdm c
Scarborou : o c.& {2
ﬂuanmﬁ N] m.ﬁ

(609) 645-9500

Branch ogn c
Bromiey e Center
Two Tem "u?;"

: Environmental engines.
INE; wastewater TESLTWNL water gy,
ply: arr toxacs: sobid waste and resoury
recovery: toxc and hazardous wae
mana t; preparanon of envirn.
mental assessment stuches. soeney
stuches: land planmung and engnes.
ing: water supply and Teathent. -
ubhity studses and reports. Lboriron
SETVICRS; CONSIIUCTON MATAE e D! a%g
forensic engineenng.
Qwmnership: Privately-owned

fon

Divisaon of BCM Engnm.
Plymouth Meeang, PA

M. BENTON & ASSOCIATES ‘
Resegrch Park. 314 Wall St

Pressier
Activities: Hestng, ventliong w
Y and santav

LOUTS BERGER
INTERNATIONAL, INC, (L)
&Ww sgnmmm-zslz
(201) 675-&0‘
M. Wolf, Pat Quinn. Thomas L
Weck, Fredne , Rudol
Wrubel, Gerald Shea. John Hoteop
Nicholas Masucq. Patnck Makorne.
FC,. Donald Wood. Roy Atmde. Roger
atton
Activities: Techrucal and econom fe-
sublity studses. final design. super
sion of construcnon and ConsTucoer
management “mrcu';ﬁ covenre
D00 ( . wivy, DUl
mwmmdwtysp?:?\d wrfields). wam
resources. environmental enpinec:
ing. agncuiture. urban services
repom? and physical agh.nma; e
. environumental unpact analr
s, cultural resources, hazardous cu*
nals cunagement, and computt
mm. i U.S. and worigwict
: Emplovee-Owned

Corpocaton

BERGMAN HATTON .
ASSOCIATES R
741 Alexander Road
Princeton, NJ 08540-6390
609) 4520580
AX: (609) 452-9254
Elmer W. Btrgmm.

Activities: Consuiting Civil Enpree”
ing Services: Demgn. site devec?
ment, subdminons, feamblity s
tes. municipal engineernng 7
MNSPECHON seTVICES. stormwater Ma™
agement. dranage. hvdraubeshver®
Ogy. sewtrage faclives and sanuns’

services.
Ovwnership: Privatelv-owned
Corporanon

MORRIS BERKOWTITZ, '
CONSULTING ENGINEER '
10 Glen Mawr Dnive

Trenton, NJ 08618

(609) 882-5206
Principals: Moms Berkowmz



Engineering

Consultants and Consuiting Organizations Directory ® 12th Editio

Beicher Engineering, Incorporated (Westfieid,
NJ) o 1
Lews H. Bell and Associates (Trumbull, CT)
s 804
Bellomo-McGee Inc. (Vienna, VA) « 8579
Bendix Environmental Research, inc.—8ERI
{San Francisco, CA} » 8581
Benham Group (Oklahoma City, OK) = 8799
Bennelt Laboratones (Tacoma, WA) e 8300
Louis E:;ger international (East Qrange, NJ)
=8
Berge%ﬂzbam Engineers Inc. (Federal Way, WA)
s 6
Bergrnann Associates (Rochester, NY) = 6303
W. %algaaiggs Associates (Boulder, CQ)
s 85

Bio-Conse Inc. (Ste-Foy, PQ. Canada) = 8598
Biclogical Environmental Consuitant Services,
Inc. (Phoenix, AZ) = 8538
Biological Monitonng, Inc. (Blacksburg, VA)
= 8800
Biosc::gce Management, Inc. (Bethlehem, PA)
s 86801 : ’
Bison Engineering/Research (Helena. MT)
= 8804

Warren Blazier Associates, Inc. (San Francisco,
CA) » 614 S

Clinton Bo%en Associates (Englewood Cliffs,
NJ) = 8511

Solme Engineering (Seattle, WA) ® 13877

Bolstad Engineenng Associates, Ltd.
(Edmonton. AB, Canada) = 618

Floyd C. Bossard & Associates, InC. (Butte,
MT) o 8815

Boyle Engineenng Corporation (Newport
Beach, CA) » 8819

BR Laboratones Inc. (Huntington Beach, CA)

= 8843 )
Brad&ug & Orenning, Ltd. (Woodbridge, VA)
-

Cliffora R. Bragdon & Associates (Stone
Mountain, GA) = 8623

Braun Engineernng Testing Inc. (Eden Prawie,
MN) » 8828

Bredberg & Associates (Newfieids, NH) » 84

Sregrréazns & Company, Inc. (Chevy Chase, MD)
*8

Allen Brodsky Consuitants (Bertin, MD) » 8931

Warner A, Broughman, Ill, & Associates
{Lexington. KY) = 6858

Browsr; gsd Caldwell (Walnut Creek, CA)
a

K.W. Brown Associates, Inc. (College Station,
TX) = 8831

Brown, Vence & Associates, Energy and
Environmental Enginesrs (San Francisco, CA)

- = 8633

Walter 8rown Associatas (Mississauga, ON,
Canaca) » 8834 )

Bruc::g’ ;nd Associates Ltd. (Saint Louis, MO)
]

Bryant Associates, inc. (Boston, MA) ® 8368

8SC Group (Boston, MA) = 8838

Buchart-Hom, Inc. (York, PA) s 638

Jack J. Bulloft (Schenectacy, NY) = 8842

Burk & Associates, inc. (New Orieans, LA)
a ‘s“

Bums & X -Architects-

Cansultants (Kansas City, MO) = 8878

BWC (Parkersburg, Wv) =

Ed Cacado. inc. (Laxington, KY) o 8880

Ca!og:g:os & Spina Engineers (Liverpool, NY)
[ ]

Camua Associgtes, Limited (Cincinnati, OH)
a

68
CAMO Pollution Control, Inc. (Poughkeepsie,
NY) = 8887
Camg‘and Associates, Inc. (Atlanta, GA)
s 6399

Camp Oresser and McXee Incorporsted
(Cambndge, MA) » 8900 )

Camnew, Conibear & Associates, Ltd. (Chicago,
L) » 9977

John Casolio Engineers (Phoenix, AZ) » 8889

Carpenter Environmental Associates, Inc.
(Northvale, NJ) = 8870

Carr %%searcn Laboratory, Inc. (Wellesiay, MA)
» 8671

Les A. Cartier & Associates, Inc. (Candia. NH)
» 8674

Cartwnght Consuiting Ca. (Minneapalis. MN)
= 8917 -

Catalyst Group, Inc. (Spring House, PA)
= 13930

Caca-aeaqwcnmental Services (Oak Creek, Wi)
| ]

COS Laboratories (Durango, CO) « 8882

The Center for Blast Resistant Design (Silver
Spnng, MD) = 6927 )

Center for Environmental Information, Inc.
(Rochester, NY) = 8688

Central Eng;ﬂeers & Architects (Beaver Dam,
wi) s 6929

Central States Environmental Services
(Centralia, IL) = 8888

Century West Engineenng Carporation (Bend,
OR) = 6932

Cerami and Associates, Inc. {Long Island City,
NY) « 659

Certified Engineenng & Testing Campany, Inc.
(Weymouth, MA) = 8687

Howard H. Chang (Rancho Santa Fe, CA)
= 8889

Chapman Environmental Controls, Inc.
(Osceoia, IN) = 8892

Homer L. Chastain & Assoc:ates (Decatur, IL)
s 6538

Chemical Engineenng Research Consultants,
Lta. (Toronto, ON, Canada) s 8943

Cher:l:& Environmental Service (Amanlio, TX)
-

Chester Engineers (Pittsburgh, PA) e 88§7

CH2M Hill (Corvallis, OR) = 6954

Circuit Engineenng (Weston, MA) e 6357

Citi-Chem, Inc. (Cherry Hill, NJ) = 6958

CKY Inc. (Torrance, CA) = 8689

Fregenck P. Clark Associates (Rye, NY)
s 8700

Claymore Engineering (Fullerton, CA) = 8865

Clayton Environmental Consuitants, inc. (Now,
Mi) = 8704

Clean Air Engmeering, Incorporated (Palatine,
L) « 870

Coastal Resources, Inc. (Annapolis, MD)
« 8709

Coffman Engineers, Inc. (Seattle, WA) e 6870

W.T. Cohan, Inc. (Grand Junction, CQ) = 8717

Collaboration in Science and Technoiogy Inc.—
CSTi (Houston, TX) = 89768

Combustion Processes, Incorporated (Danen,
CT) = 6879

Commercial Tasting Laboratory, Inc. (Coifax,
wi) = 8580

Commonwealith Technology. Inc. (Lexington,
KY) = 8723

Conservtech (Vemon, CA) « 8729

Consulting Services Inc. (Exton, PA) ® 8731

Controls for Environmental Pollution, inc. (Santa
Fe, NM) = 8733

Cook.s’l;y‘ Geophysics, Inc. (Redding, CA)
]

Cooclex Technologies Intemational Inc. (Upper
Mariboro, MD) = 7003

Cottgnrla%dano/nmm Inc. (Pasadena, CA)
[ ]

Covert ang Associates (Hendersonwvile, TN)
s 10047

Cox-Waker & Associates, Inc. (Baton Rouge,

E o .P"g: & As San Fi
ugene P. sociatss (; rancisco,
3A) L] 2“?

Craver & Craver, inc. (Glendale, MO) = 7018
CSl (Novato, CA) » 8750

Torm Curtis (Washington, DC) © 8783

Dames and Moore (Los Angeles, CA) & 7041
Damei Consuitant, Inc. (Columbia, MD) = 8757
O"Appoionia (Monroeville, PA) & 8758

- 2322

Daub & Asscciates Consutting Geolagists
(Grand Junction. CQ) = 8760

Dell Engineenng, Inc. (Hollang. MI) a 8770

Dena Ewing Stratford and Associates (Sautn
Lake Tahoe. CA) = 8772

Denver Kmight Piescld Environmental
Consuitants inc. (Denver, CO) = 8774

Detail Associates, Inc. (Englewood, NJ)
= 8777

D/E3. Inc. (Cleveland, OH) = 8778

Dicesare Bentley Engineers Inc. (Groton, CT)
= 8783 .

Schaefer Dixon Associates. Inc. (Irvine, CA)
» 8738

DOK! Group Engineers, Inc. (Clifton Park, NY)
s 8789

Dolan & Domenici (Albuquergue, NM) s 87385

Doringue. Szabo & Associates. Inc. (Lafayette
LA) = 7098

Domunion Ecological Cansuiting Ltd. (Calgary.
AB. Canada) = 8736

DOWL Engineers {Anchorage, AK) = 7105

Bnan W. Doyle Engineering (Putnam ‘alley
NY) = 7108

OPRA incorporated (Manhattan, KS) » 8801

D.R. Technology (Clarksburg. NJ) » 8802

S.M. Draganov & Associates (Tustin, CA)
s 7109 :

DSA Group., Inc. (Tampa. FL) ®» 7115

E.l. du Pont ce Nemcurs & Co., inc.
(wilmington, OE) = 8804

E.I du Pont de Nemours and Company, Inc.
{Wilmington, OE) = 10100

Dubors & King, Inc. (Randolph, VT) « 8805

Ounbar Geotechnical Engineers (Columbus.
QH) = 8808

Ouncan ana Jones (Berkeley, CA) » 8807

Ounn Geosciencs Corporation (Albany, NY)
s 8810

The Oynamic Consultants (San Juan
Capistrano, CA) o 7124

Dyte;:zingmeenng. Inc. (Muntington Beacn. 2/
L

E-Three Inc. (Buffalo, NY) » 8811

Earth Metncs Inc. (Bnsbane. CA) » 8813

Earth Science Associates/ESA Consuitants
(Palo Alto, CA) = 8814

Earth Systems Consuitants (Palo Alta. CA)
o 8318

Earth Technology Corporation (Long 8each.
CA) = 8817

East Texas Testing Lab. (Tyler. TX) e 7130

Eberharg Engineenng (Smuthtown. NY) & 7132

ECM Environmentat Consultants (Hanover. \MC
L

Ecological Services (Urbana. IL) s 8823
Ecoka:;gc: Limited (Waterioo, ON. Canaaa)
[ ]

Eco and Environment, Inc. (Lancaster NY'
yth

Economic & Engineering Services, Inc.
(Bellavue, WA) » 2578

EDECO. Inc. (Tuisa, OK) = 7144

Eder Assocates Consulting Engineers (Locust
Valley, NY) = 8829

Ede.'.’k'ua Engineenng (Minnetonka, MN)
]

EG&G WASC raphic Services
(Waltham, MA) =

Eidreage Engmneenng Associates, Inc.
{Naperville, IL) =

Emanco Inc. (Houston, TX) = 8344
EMCON Associates (San Jose, CA) = 8848
EMS Laboratories. Inc. (Indianapolis, IN)

e 8847
Energmaneutic Resource Group—ER G

‘Ei(Ponou Valley, CA) s 7171

nergy & Envwonment incorporated
(Sebastopol, CA) » 884% -
Energy & Environmental Analysis. Inc.
(Arlington, VA) = 8850
Energy & Environmental Management. inC —
E2M (Murrysville, PA) = 8851



Engineering Consulting Firms, by State (1991-92)
State Number Size Range Average Size
Connecticut 78 1-82 14.5
Delaware 26 1-112 220
Washington, D.C. 155 1-1100 29.6
Florida 273 1-1050 32.8
Georgia 188 1-3500 '50.7 -
Maine 37 1-660 36.8
Maryland 53 1-843 - 68.9
Massachusetts 77 1-2120 100.0
New Hampshire 10 1-30 27.1
New Jersey 125 1-459 404
New York (total) 285 1-1798 66.7

» New York City 104 1-1798 94.2

o New York State 181 1-581 39.1
North Carolina 148 1-890 31.7
Pennsylvania 119 1-2730 96.0
Rhode Island n/a n/a n/a
South Carolina 53 1-1600 111.1
Virginia 44 1-225 46.6

Source: American Consulting Engineers Council (ACEC) Directory 1991-92

Notes: 1) The number of firms denotes members of the ACEC only. 2) Firm sizes are in number
of employees, including support staff. According to surveys by the Professional Services
Management Journal, the average firm has around 5 technical staff for every support staff.




Appendix H: SIC Codes - Manufacturing and Services

The Ward's Business Directory entitled Manufacturing USA provides a comprehensive collection
of industry analyses, statistics and companies. It encompasses some 460 manufacturing industries
and within these sectors provides information on 26 thousand companies. The SIC codes covered
in this document are included in this appendix.

Similar to the manufacturing document, the Ward's Business Directory entitled Service Industries
USA provides a comprehensive collection of industry analyses, statistics and companies covering
150 service industries and providing information on 4000 companies. These SIC Codes are also
included in this appendix.

We have included these primarily to give Canadian firms an indication of the level of detail that can
be obtained from these documents. Such detail can then assist Canadian firms in identifying a
more relevant preliminary set of potential clients.



SIC INDEX

The SIC Index shows all 4-digit SICs covered in Manufacturning USA: Industry Analyses, Statistics, and Leading Companies
in numerical order. A separate section, listing the industries in alphabetical order, follows. This SIC structure is based on

the new 1987 definitions published in Standard Industrial Classification Manual, 1987, Office of Management and Budget.

The abbreviation ‘nec’ stands for not elsewhere classified.

Food and kindred products

2011 Meat packing plants, p. L

2013 Sausages and otber prepared meats, p. §
2015 Poultry slaughtering & processing - 9
2021 Creamery butter, p. 13

2022 Cheess, natural & processed. p. 16
2023 Dry, condensed. evaporated products, p. 20
2024 Ice cream & frozen desserts, p. 24

2026 Fluid milk, p. 23 :

2032 Caaned specislties, p. 32

2033 Canned fruits vegetables, p. 36

2034 Dried & dehydrated (ruits vegetables, p. 40
2035 Pickles, sauces & salad dressings, p. 43
2037 Frozen fruits and vegetables, p. 47

2038 Frozen specialties, p. 51

2041 Flour & other grain mill products, p. 53
2043 Cereal breakfast foods, p. 59

2044 Rice milling p. 62 :
2045 Prepared flour mixes and doughs, p. 63
2046 Wet comn milling, p. 68

2047 Dog & cat food, p. 71

2043 Preparsd [eeds, nec, p. 75

2051 Braad & other bakery products, p. 80
2052 Cookies & cracken, p. 34

2053 Frozea bakery products except bresd, p. 83
2061 Caoe sugar except reiiging p. 91

2062 Cane sugar refining p. 94

2063 Beet sugar, p. 97

2064 Candy & otber confectionery products. p. 100
2066 Chocolate & cocoa products, p. 104
2067 Chewiog gum, p. 107 °

2068 Salted & roasted nuts & seeds, p. 110
2074 Coltonseed oil mills, p. 113

2078 Soybean oil mills, p. 116

2076 Vegetable oil mills, p. 119

2077 Animal & marine fats & oils, p. 122
2079 Edible (at, nec, p. 1S

Malt beverages, p. 129

Malt, p. 133

Wines brandy & brandy spisits, p. 136
Distilled & blended liquors, p. 140
Boitled & canned soft drinks, p. 144
Flavoring extracts etc, ec, p. 148
Canned & cured fsh & seafoods, p. 152
Fresh or frozsa prepered fsh, p. 156
Roasted coflce, p. 160

Potato chiips, corn chips & saacks, p. 163
Magufsctured ics, p. 167
Macaroni and spaghettd, p. 10

Food preparations, aec, p. 173

Tobacco products

§ES¥INHEHEER

11 Cigarsties, p. 177

Q1 Cigars, p. 180

131 Cdewing & smoking todaceo, p. 183
41 Tobeceo nsmming & redrying, p. 186

Textile mill products

211 Brosdwovea Gabeic mills, couos, p. 189
2 Broadwoven fabric mills, manmede, p. 193
W1 Brosdwover tabric mills, wook, p. 197
241 Narrow fabric mills, p. 200

31 Women's bosiery, p. 204

an Hosiery, nee, p. 207

BS) Xait outerwear mills, p. 211

2254 Kait upderwear & nightwsar mills, p. 21§
2257 Welt knit fabric mills, p. 218

258 Lace & warp knit fabric mills, p. 222
2259 Knitting mills, nee, p. 226

261 Finishing plants, cotton, p. 229

262 Finishing plants, manmade. p. 233
269 Finishing plants, nec, p. 236

273 Carpets & rugs, p. 280

281 Yam spinning mills, p. 244

2282 Throwing and wizding mills, p. 243
2284 Thread mills, p. 251

2295 Coated fabrics, not rubberized, p. 254
2296 Tire cord and (abric, p. 258

2297 Nonwoven (abrics. p. 261

2298 Cordage and twine, p. 264

2299 Textile goods, nex, p. 268

Apparel and other textile products

2311 Men’s & boys’ suits and coats, p. 272
2321 Men's & boys' shints, p. 276
2322 Men's & boys’ underwear & nightwear, p. 280
2323 Mea’s & boys’ seckwear, p. 283
2325 Mea’s & doys’ trousers and siscks, p. 236
2326 Men's & boys' work clothing, p. 290
2329 Mea's & boys’ clothing nec, p. 294
2331 Women's and misses’ blouses & shirts, p. 298
2335 Women's, juniors’, & misses’ dresses, p. 302
2337 Women's and misses’ suits and couta, p. 306
2339 Women's and misses’ cutsrweas, pec, p. 310
2341 Women's and children’s underwesr, p. 314
2342 Bras, girdles, and sllied garmesys, p. 318
2353 Hats, aaps & millisery, p. 321
2361 Girls’ & childrea’s dresses, blouses, p. 325
2369 Girls’ and childrea’s outerwsar, pec, p. 329
2371 Fur goods, p. 333
2381 Fabric dres and work gloves, p. 336
Robes and dressing gowns, p. 339
Waterproof outerwear, p. 342
Leather and sheep lined clothing, p. WS
Apparel beits, p. 343
Appare! and accensorics, nec, p. 351

Textile bags, p. 362

Canvas and rstatad products, p. 366
Pleating and stiiching p. 370 v
Automotive and spparel trimmiags, p. 373
Schiffll machine ermdroideries, p. 377
Fabricatad textile products, nec, p. 330

Lumber and wood products

2411 Logging p. 334

2421 Sawmills and planing mills, geoeral, p. 338
22§ Hardwood dimensioa & ooring mulls, p. 392
2Q9 Spocial product sawmills, nec, p. 396
231 Millwork, p. 399

2434 Wood kitchen cadinets, p. 403

2438 Hardwood veneer and plywood, p. 407
236 Softwood venesr and plywood, p. 411
2439 Structural wood members, 2es, p. 415
2441 Nailed wood boxes and shook, p. 419
1443 Wood paliets and skics, p. 42

2449 Wood containers, nee, p. 426

2451 Mobile bomes, p. 40

2452 Pre{abricated wood buildings, p. 434
2491 Wood prexrring, p. 433

EEPEEEHH:
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1757

2493
2499

Y AYEN]

Reconstituted wood products, p. 442
Wood products, cec, p- 436

Furniture and fixtures

11
312
2514
315
8517
2519
2521
pLysl
2531
2541
3542
2591
2599

Wood bousehold furniture, p. 450
Upholstered bousebold furniture, p. 455
Metal bousebold (urniture, p. 439
Matiresses and bedsprings, p. 463

Wood tv and radio cabunets, p. 467
Housebold furniture, nec, p. 470

Wood office furniture, p. 473

Office (urniture, except wood, p. 477
Public building & related furniture, p. 481
Wood partitions and fixtures, p. 445
Partitions and Gxtures, except wood, p. 489
Drapery hardware & blinds & sdades, p. 493
Furniture & itures, nec, p. 497

Paper and allied products

2611
2621
2631
2632
2633
2633
2636
2887
2671
piyrd
2673
2674
2673
2676
%77
2678
2879

Pulp mills, p. 501

Paper quills, p. 505

Paperdoard mills, p. 510

Setup paperboard boxes, p. 51§
Corrugatad and solid Gder bozes, p. 13
Fider cans, drums & simular products, p. 522
Sanitary foct costainers, p. 526

Folding pigerdoard boxes. p. 529

Paper & laminated, packaping p. 533
Paper coated & laminated, nec, p. §37
Bags: plastic, laminated, & coated, p. 541
Bags: uncoated paper & multiwall, p. 345
Die-cut paper and board, p. 543
Sasnitary paper producis, p. 352

Envelopes, p. 556

Stationery products, p. 560

Converted paper products, nec, p. 563

Printing and publishing

ant
nt
3L
2
41
752
2734
2739
2761
am
im
ey
am
2T

Newspapers, p. 567

Periodicals, p. ST1

Book publising, p. 573

Book pristing, p. 579

Miscailaneous publisbing p. 333
Commercial printing, Ltbographic, p. 587
Commercial printing, gravure, p. 591
Commercial printing, nec, p. 593
Manifold business forms, p. 599
Greetisg cards, p. 63

Blaakbooks sad looselea! binders, p. 606
Bookbinding & relatad work, p. 610
Typessitiag, p. 614

Platemaking services, p. 618

Chemicals and allled products

pi )3
213
2816
2819

GHEERE

Alkalles and chlorine, p. 622
Industrial gases, p. 623

Inorgaaic pigments, p. 628

Industrial inorganic chemicals, oec, p. 631
Plastics materials & resios, p. 639
Syothetic rubber, p. 639

Callulceic manmade (bers, p. 62
WMMF‘“



SIC Index

Manufacturing USA, 2nd Edition

2835 Diagnostic substances, p. 656

2838 Bnolopalproduduxdh&nowc.p 660
2841 Soap & detergent, p. 664

2842 Polishes & sanitation goods, p. 668
2843 Surface active sgents, p. 672

2844 Toilet preparatioss. p. 676

2851 Paints varnishes lacquers enamels, p. 630
2861 Gum & wood chemicals, p. 634

2865 Cyclic crudes and intermediates, p. 657
2869 Industrisi organic chemicals, oec, p. 691
2873 Nitrogeoous fentilizers, p. 636

2874 Phosphatic fertilizers, p. 700

2875 Fenilizers, mixing oaly, p. 703

2879 Agricultural chemicals, nec, p. 707

2891 Adhesives & sealants, p. 711

2892 Esplosives, p. 1LS

2893 Printingink, p. 718

2895 Carbon black, p. 72

2399 Chemical preparations, nec, p. 725

Petroleum and coal products

2911 Petroleum refining, p. 729 :

2951 Asphalt paving mixtures & blocks, p. 734
2952 Asphait (elts & coatings, p. 733 :
2992 Lubricating oils & greases, p. 742

2999 Petroleum & coal products, oec, p. 746

Rubber and plastic products

3011 Tires & inner tubes, p. 749

3021 Rubber & plastics footwesr, p. 753

3052 Rubber & plastics hose & belting, p. 756
3053 Gaskets packing & sealing devices, p. 760
3061 Mechaaical rubber goods, p. 764 ‘
3069 Fabricated rubber products, oec, p. 763
3081 Unsupported plastics flm & sheet, p. 773
3082 Unsupported plastics pro(ile shapes, p. 777
3083 Immwdphunph&e&sheet.p 0
3084 Plastica pipe, p. 784

3085 Plartics bottles, p. 738

3086 Plastics {oam products, p. 792 .

3087 Custom compound purchased resins, p. 796
3088 Plstics plumbing Gxtures, p. 799

3089 Plastics products, oec, p. 802

.Leather and leather products

3111 Leather tanning & Gnishing, p. 306
3131 Foodwear cut stock, p. 810

3142 House slippers, p. 813

3143 Men's footwesr, except athletic, p. 816
3144 Women's footwear except achletic, p. 820
3149 Footwear, except rubber, oec, p. 824
3151 Leatber gioves & mictens, p. 827
3151 Luggage, p. 330

3171 Womea's bandbags & purses, p. 834
3172 Personal leather goods, mec, p. 837
3199 Leatber goods, oec, p. 340

Stone, clay and glass products

3211 Flat glam, p. 843

3221 Glass contsiners, p. 847

3229 Pressed & blown glass, oec, p. 851
1231 Products of purchased glass. p. 855
3241 Cement, bydraulic, p. 439

3251 Brick & structural cley tile, p. 863
3253 Ceramic wall & loor tile, p. 867
1255 Clay retractories, p. 870 )
3259 Structural clay products, oec, p. 873
1261 Vitreous plumbing fixtures, p. 876
1262 Vilreous china food utensils, p. 879
1263 Fine earthenware, whitsware, p. 852
3264 Porcslais electrical supplies, p. 885
3269 Pottery products, nec, p. 838

3271 Coancrete block & brick, p. 891
1272 Concrets producis, oec, p. 895

Ready-mixed concrete, p. 899
Lime, p. 303 .

Gypsum products, p. 906

Cut stone & stone products, p. 809
Abrasive products, p. 913

Asbestos products, p. 917

Minenals & earths ground etc, p. 520
Mineral wool, p. 924

Nonclay refractories, p. 928

Noametailic mineral producs, nec, p. 931

Primary metal industries

k)53
313
3315
3316
sx}y)
E3 73
3a
3324
3328
3331
334
3339
Iul
3351
3183
3354
3388
3336
3387

Blast furnaces & steel mills, p. 934
Electrometallurgical products, p. 939

Steel wiredrawing & steel nails, p. 542
Cold finishing of steei shapes, p. 346

Steei pipe & tubes, p. 950

Gray iron (oundries, p. 954

Malleable iron (oundries, p. 958

Steel investment (oundries, p. 961

Steel foundries, neg, p. 964

Primary copper. p. 963

Primary aluminum, p. 971

Primary nonferrous metals, nec, p. 974
Secondary smeiting nooferrous metals, p. 978
Copper rolling drawing & extruding, p. 982
Alumioum sheet, plats & (oil, p. 986
Aluminum extruded products, p. 989
Aluminum rolling & drawing, nec, p. 993
Noaferrous rolling & drawing, oec, p. 996

Drawing & insulating nonferrous wire, p. 1000

Aluminum die-castings, p. 1004

Nonferrous die-castings ex aluminum, p. 1008

Aluminum (oundries, p. 1012
Copper (oundries, p. 1016
Noaferrous foundries, nec, p. 1020
Metal heat treating, p. 1024

Primary metal products, nec, p. 1028

Fabricated metal products

M1
M2
321
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Metal cacs, p. 1032

Metal barreis, drums & pails, p. 1036
Cutlery, p. 1040

Hand & edge toois, p. 1044

Hand saws & saw blades, p. 1049
Hardware, nec, p. 1053

Enameled iron & mmjumrymp.lm
Plumbing fittings & brass goods, p. 1061 *
Heating equipment, except electnic, p. 1065
Fabricated structural metal, p. 1069

Metal doors, sash & trim, p. 1073

Fabricated plate work, boiler shope, p. 1077
Sheet metal work, p. 1081
Architectural metal work, p. 1086
Prefadbricated metal buildiags, p. 1090
Miscsilaneous metal work, p. 1094

Screw machine products, p. 1098

Boks, auts, rivets, & washers, p. 1102

Iroa & stesi forgings, p. 1106

Noaferrous (ocgings, p. 1110

Automotive gampings, p. 1113
Crowns & closures, p. 1117

Mstal starmpings, nec, p. 1120

Plating & polisking, p. 1125

Metal coating & ailied services, p. 1129
Small ssme ammunition, p. 1133
Amunmn.e:apt(ormﬂmp.lm
Small arme, p. 1140
Ordaance & accessories; nec, p. 1143
Industrial valves, p. 1147

Fluid power valves & bose (ittings, p. 1152 -
Sieed springs, except wire, p. 1157
Valves & pipe (litings, oec, p. 1160

Wire spriags, p. 1163

Misc. fabricated wire producis, p. 1169
Metal (oil & leal p. 1173

¢

1758

3498 Fabricated pipe & fittings. p. 1176
3499 Fabricated metal products, nec, p. 1130

Machinery, except electrical

3511 Turbines & turbine generator sets, p. 1185
3519 Internal combustion engines, nec, p. 1189
3523 Fam machinery & equipment, p. 1194
3524 Lawn & garden equipment, p. 1199

3531 Coastruction machinery, p. 1203

3532 Mining machinery, p. 1208

3533 Oil Geld machioery, p. 1212

3534 Elevators & moving stairways, p. 1216

3535 Conveyors & conveying equipment, p. 1220
3536 Hoists, cranes & monoraus, p. 1225

3537 Industrial trucks & tractors. p. 1229

3541 Machine tools. metal culting types. p. 1233
31542 Machine tools, mewal forming types. p. 1237
3543 Industrisl patterns, p. 1241

3544 Special dies, tools, jigs & (ixtures. p. 1234
3545 Machine tool accessories, p. 1249

3545 Power drivea handtools, p. 1254

3547 Rolling mill machisery, p. 1258

3548 Welding & soldering equipment, p. 1262
3549 Metalworking machinery, nec, p. 1266

3552 Textile machinery, p. 1270

3553 Woodwortking machinery, p. 1274

3554 Paper industnies machinery, p. 1278

3558 Printing trades machisery, p. 1282

3556 Food producis machinery, p. 1286

3559 Special industry machioery, sec, p. 1290
3561 Pumps & pumping equipment, p. 129§
3562 Ball & roller bearings, p. 1300

3563 Air & gas compressors, p. 1304

3564 Blowers & {acs, p. 1308

3565 Packaging machinery, p. 1313

3566 Speed changers, drives & gears, p. 1317
3567 Industrisi fumnaces & ovens, p. 1321

3568 Power transmussion equipmeat, oec, p. 1325
3569 General irdustrial machioery, nec, p. 1330
3571 Electronic computers, p. 1335

3572 Computer storags devices. p. 1340

3575 Computer terminals, p. 1344

3377 Computer peripheral equipment, fiec, p. 1343
3578 Calculating and accounting equipmest, p. 1353
3579 Ofiice machines, nec, p. 1357

3581 Automatic veading machines. p. 1361

3582 Commercial laundry equipment, p. 1364 .
3585 Relrigeration & beating equipment, p. 1367
1586 Messuring & dispensing pumps, p. 1372
3589 Service industry machinery, oec, p. 1376
3592 Carburetors, pistons, nags, vaives, p. 1381
3593 Fluid power cylinders & actustors, p. 1338
3594 Fluid power pumps & motors, p. 1389
3596 Scales & balances except laboratory, p. 1393
3599 Iadustrial machinery, oec, p. 1397

Electric and electronic equipment

3512 Trntlormers, p. 1401

3613 Switchgesr & switchboard spparatus, p. 1408
3821 Motors & geoerators, p. 1410

3524 Carboa & graphits products, p. 1415

3825 Relsys & industrial cortrols., p. 1418

3629 Electrical industrial apparatus, pec, p. 1422
3631 Housebold cooking equipmaent, p. 1426
Housebold refrigerators & freezers, p. 1430
Houszhold laundry equipmest, p. 1434
Electric bousewares & {ans, p. 1437
Housebold vacyum cleaners, p. 1441
Housebokd sppliznces, pec, p. 1444
Electric amp bulds & tubes, p. 1443
Cusrent-cartying wirlag devicen, p. 1451
Noocurreat-cartying wiring devices, p. 1456
Residential Uighting fixtures, p. 1350

3646 Commercial lighting (ixtures, p. 1464

3647 Vehicular lighting equipment, p. 1463

3648 Lighting equipment, oec, p. 1471
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3651 Howsehold audio & video equipmeant, p. 147§ 3996 Hard surface floor coverings, p. 1750
3452 Prerecorded records & tapes, tapes, & disks. p. 1479 3999 Manufacturing industries, nec, p. 1753
3561 Telephone & telegraph spparatus, p. 1482

3563 Radio & tv communications equipment, p. 1456

3569 Communicatioss equipment, nec, p. 1491

3671 Electron tudes, p. 1495

3672 Printed circuit boards, p. 1499

3574 Semiconductors & related devices, p. 1504

3675 Electronic capacitors, p. 1509

3576 Electronic resistors, p. 1513

3577 Electronic coils & trans{ormers, p. 1517

3578 Electronic connectors, p. 1521

37 Electronic components, aec, p. 1528

3691 Storage batteries, p. 1530

3692 Primary batteries, dry & wet, p. 1534

3594 Eagine electrical equipment, p. 1537

3695 Magnetic & optical recording media, p. 1541

3599 Electrical equipment & supplies, nec, p. 1548

Transportation equipment

3711 Motor vehicles & car bodies, p. 1549
3713 Truck & bus bodies, p. 1554

3714 Motor vehicle parts & accessories, p. 1558
3715 Truck trailers, p. 1563

3716 Motor homes, p. 1567

3721 Aircra, p. 1570

3724 Aircraft engines & engine parts, p. 1574
3728 Aircraf equipmest, e, p. 1579

3731 Ship building & repairing, p. 1554

3732 Boatbuilding & repaising, p. 1588

3743 Railrosd equipment, p. 1593

3751 Motorcycies, bicycles & parsts, p. 1597
3761 Guided missiles & spacs vehicles, p. 1600
3764 Spacs propulsios units & parts, p. 1604
3769 Spacs vehicle equipment, dec, p. 1608
3792 Travelitrailers & campers, p. 1612

3795 Tanks & tank componests, p. 1616

3799 Transportatioa equipment, oec, p. 1619

Instruments and related products

3812 Search and ansvigatios equipment, p. 1623
3821 Ladoratory spparstus & furaiture, p. 1627
Eaviroamestal coatrols, p. 1631
Procas coatrol instruments, p. 1636
Fluid meters & counting devices, p. 1641
Instruments to ceasure electricity, p. 164S

Destal equipment & supplies, p. 1670
X-ray spparstus & twdes, p. 1674
Electromedical spperstus, p. 1677
Opbthalmic goods, p. 1581
3361 Pbotographic equipment & supplies, p. 1628
3573 Watches, clocks, & watchcases, p. 1639

Miscellaneous manufacturing industries

3911 Jewelry, precious oetal, p. 1693

3914 Siverware & plated ware, p. 1687

3918 Jewsiers’ materials & lapidary work, p. 1709
3938 Musical instrumesta, p. 1703

392 Dolis & stulfed toys, p- 107

34 Gamm, loys, & chikirea's vehicies, p. 1710
3%49 Sportiag & sthistic goods, nec, p. 1714 =
3951 Pras & oechanicul penciks, p. 1719

3952 Lsad peacils & act goods, p. 1722

3953 . Markiag devicee, p. 1728

3935 Carboa paper & inkad ribboes, p. 1728
391 Costume jewelry, p. 1731

3965 Fastsners buttons seeclies & plas, p. 1735
3991 Brooms & bosbes, p. 2739

3993 Sigos & advertising Cisplays, p. 1703

3995 Burisl caskats, p. 1747
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The SIC Index shows all 4-digit SICs covered in Service Industries USA in numerical order. A separate section, listing the
industries in alphabetical order, follows. This SIC structure is based on the new 1987 definitions published in Standard

SIC INDEX

7
-

Napuj

Industrial Classification Manual, 1987, Office of Management and Budget. The abbreviation ‘nec’ stands for not elsewhere

classified.

Hotels and Other Lodging Places

7011  Hotels, motels, p. 3

7021  Rooming & boarding houses, p. 6

7032  Sporting & recreational camps, p. 9

7033  Recreational vehicle parks & campsites, p. 13
7041  Membenship-basis organization hotels, p. 16

Personal Services

7211  Power laundries. family & commercial p. 19
7212 Garment pressing & cleaners’ agents, p. 22
7213 Linen supply,p. 28

7215  Coin-operated laundries & cleaning p. 28
7216  Dry cteaning plants, except rug, p. 31

7217 Carpet & upholstery cleamung, p. 34

7218 Industrial launderers, p. 37 °

7219 Laundry & garment services, nec, p. 40
721 Photographic studios, portrait, p. 43

7231  Beauty shops, p. 46

7241  Barber shops, p. 49

7251 Shoe repair & shoeshine pariors, p. 52
7261  Funeral service & crematories, p. 35

7291  Tax return preparation services, p. 38

7299  Miscellageous personal services, nec, p. 61

Business Services

Al Advertising agencies, p. 64

7;1 Outdoor advertsing services. p. 67

gu Radio, tv publisher representatives, p. 70
19  Advertising gec, p. 73

Adjustment & collection services, p. 76

Credit reporting services. p. 79

7331 Direct mal advertising services. p. 82

7334 Photocopying & duplicating services, p. 85

7335  Commercial photography. p. 33

7336  Commercial ant & graphic design, p. 91

7338 Secretanal & court reporting, p. 4

7342  Disinfecting & externunating p. 97

7349  Building maintenance services, nec, p. 100

73152 Medical equipment rental & leasing, p. 103

7353  Heavy construction equipment reatal, p. 106

7359  Equipment rental & leasing, aec, p. 109

7351 Employment agencies, p. 112

7363 Help supply services, p. 115

7371 Computer programming servicss, p. 118

T372  Prepackaged software, p. 121

7373 Computer integrated systems design, p. 12¢

7374  Data processing services, p. 127

7378 Informatioa retrieval services, p. 130

7376  Computer {acilities management, p. 133

7377 Computer rental & lessing, p. 136

7378 Computer maintenance & repair, p. 139

7379  Computer related services, pec, p. 142

7381 Detective & armored car services, p. 145

7382  Secunty systems services, p. 143

7383 News syndicates, p. 151

7334  Photofinishing laboratories, p. 154

7389  Business services, pec, p. 157

Auto Repair, Services, and Parking

7513 Truck rental & leasing p. 160
7514  Passenger car rental, p. 163
7318  Passenger carleasing p. 166
7519 Utility trailer renaal, p. 169
7521  Automobile parking p. 172

7532
7533
7534
7536
7537
7538
7539
7542
7549

Top & body repair & paint shops, p. 175
Auto exhaust system repair shops, p. 173
Tire retreading & repair shops, p. 181
Automotive glass replacement shops, p. 184
Automotive transmission repair shops, p. 187
Genenl sutomotive repair shops, p. 150
Automolive repair shops, nec, p. 193

Car washes, p. 196

Automotive services, nec, p. 199

Miscellaneous Repair Services

7622
7623
7629
7631
7641
7692
7694
7699

T312A
73128
7819
T822A
7828
7829
7332
7833
7841

Radio & television repair, p. 202
Refrigeration service & repair. p. 205
Electrical repair shops, nec, p. 208
Watch, clock, & jewelry repair, p. 211
Reupholstery & fumiture repair, p. 214
Welding repair. p. 217

Armature rewinding shops, p. 220
Repair setvices, nec, p. 23

| Motion Pictures

Moticn picture production, ex tv, p. 226
Moticn picture production for tv, p. 229
Services allied Lo motion pictures, p. 232
Motion picture film exchanges, p. 235
Film or tape distribution for tv, p. 238
Motion picture distribution services, B. 241
Motion picture theaters. p. 244 -
Drive-in motion piciure theaters, p. 247
Video tape rental, p. 250

Amusement & Recreation Services

7911 Dance studios, schools. & halls, p. 253

7922  Theatrical producers & services, p. 256

7929  Enterainers & entertainment groups, p. 259
7933  Bowling centers, p. 262

7941  Sports clubs & promoters, p. 265
7948 Racing including track operation, p. 268
7991  Phyical fitness facilities, p. 271

7992  Public golf courses, p. 274

7993  Coin-operated amusement devices, p. 277
7996 Amusement parks, p. 250

7997 Membernship sports & recreatios clubs, p. 283
7999A Amusement device & rides concessions, p. 257
7999B Camivals & circuses, p. 290

7999C Fairs, p. 293

799D Billiard & pool establishments, p. 296
7999E Roller skating rinks, p. 299

7999F [ce skating rinks, p. 302

7999G Amusement & recreation services, nec, p..303
Health Services

8011  Offices of physicians, p. 308

8021  Offices of dentists, p. 311

8031  OfTices of osteopathic physicians, p. I14
8041  Offices & clinics of chiropractors, p. 317
8042  Offices & clinics of optometrists, p. 320
8043  OfTices & clinics of podiatrists, p. 323

8049  Offices of health practilioners, nec, p. 326
8051  Skilled nursing care {acilities, p. 329

8052  Intermediate care facilities, p. 332

8059 Nuning & personal care, nec, p. 335

8062  Genenal medical & surgical hospitals, p. 338
8063  Psychiatric hospitabs, p. 32

867

8069 . Specialty hospitals. ex psychiatric. p. 346
8071  Medical laboratonies, p. 350

8072 Dental laboratories. p. 353

8082 Home health care services. p. 356

8092  Kidney dialysis centers. p. 359

8093  Specialty outpatient facilities. nec, p. 362
8099  Health X allied services, nec, p. 365
Legal Services

8111 Legal services, p. 369

Educational Services

8231  Lidraries. p. 372

8243 Data processing schootls, p. 375

8244 Business & secretarial schools, p. 378
8249  Vocational schools, nec, p. 381

8299  Schools & educational services, nec, p. 335
Social Services

832 Individual & family services, p. 389
8331 = Joblraining & related services, p. 393
8351 Child day care services, p. 396

23361  Residential care, p. 399

8399 Social services. nec, p. 403

Museums; Botanical Gardens, Zoos

ui2
un

Museums & art galleries. p. 307
Botanxcal & zoological gardens, p. 411

Membership Organizations

8511
8621
8641
8699

_Business associations, p. 414
Professional organizations, p. 413
Civic & social assocations, p. 421
Membership organizations, aec, p. 425

Engineering & Management Services

4711  Engineering services, p. 428

8712  Architectural services, p. 431

8713  Surveyiag services, p. 434

8721 Accounting auditing & bookkeeping p. 437
8731 Commercial physical research. p. 430

8732 Commercial nonphysical research, p. 34
8733  Noncommercial research organizauons, p. H7
8734  Testing laboratories, p. 451

8741 Management services, p. 454

8742 Managsment consulting services, p. 457
8743  Public relations services, p. 460

8744  Facilities support services. p. 463

8748  Business consulting services, nec, p. 466
Services, nec

8599  Services, vec, p. 469



MAJOR U.S. ENVIRONMENTAL COMPANIES

THE AIR POLLUTION CONTROL INDUSTRY

Air Pollution Control

All’ & Water Technologies

U.S. Highway 22 W. & Station Hoad
Branchburg, NJ 08876
908/685-4000

BHA Group, Inc.

8800 E. 63rd Street
Kansas City, MO 641 33
816/356-8400 '

Donaldson Co.

P.O. Box 1299
Minneapolis,-MN 55440
612/887-3475

Dravo International, inc.
1 Qliver Plaza
Pittsburgh, PA 15222
412/566-3000

THE HAZARDOUS WASTE INDUSTRY

Analvtical Services

Compuchem Laboratories
3308 Chapel Hill

Nelson Research
Triangle Park, NC 27709
800/833-5097

Enseco, Inc.

2200 Cottontail Lane
Somerset, Nd 08873
201/469-5800

Enviropact, Iric.

7975 Miami Lakes Drive
No. 240 -

Miami Lakes, FL 33016
305/362-8522

McDermott International, Inc.
1010 Common Street

P.O. Box 60035

New Orleans, LA 70115
504/587-4080

RCM Industries
P.O. Box 6554
Concord, CA 94524
415/687-8363

Wahico, Inc. .

3600 W. Segerstrom Avenue
Santa Ana, CA 92704
714/979-7300

Zurn Air Systems Division
4200 Pinson Valley Parkway
Birmingham, AL 35215
205/853-4112

National Technical Systems, Inc.
24007 Ventura Boulevard
Calabasas, CA 91302
818/348-7101

Pnnceton Testing Laboratory
3490 U.S. Route 1

Princeton, NJ 08543
800/548-8378

Wadsworth/Alert Laboratories, Inc.
4101 Shuffel Drive, N.W.

North Canton, OH 44720
216/497-9396

VA
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(Conﬁnu_ed) '

Asbestos Abatement Services

Acmat Corporation

P.O. Box 8307

East Hartford, CT 06108
203/289-6493

Allwaste, Inc.

3040 Post Oak Boulevard
Suite 1300

Houston, TX 77056

713/ 623-8777

Brand Companies, Inc.
1420 Renaissance Drive
Park Ridge, IL 60068
708/298-1200

Engineering & Design Consultants

ABB Lummus Crest, Inc.
1515 Broad Street
Bloomfield, NJ 07003
201/893-1515

Bechtel Corporation

50 Beale Street

P.O. Box 2965

San Francisco, CA 94119 -
415/768-9243

Black & Veatch Consulting Engineers
1500 Meadow Lake Parkway
Kansas City, MO 641 14
913/339-2000

Camp Dresser McKee, Inc.
One Cambridge Center
Cambridge, MA 021 42
617/621-8181

CH2M Hill

6060 South Willow Drive
Englewood, CO 80111
303/771-0900

Chempower

807 E. Turkeyfoot Lake Fioad
Akron, OH 44319 .
216/896-4202

Eastern Environmental Services, Inc..
1620 E. Adamo Drive

Tampa, FL 33605

813/248-2200

Donohue & Associates
4738 N. 40th Street
Sheboygan, Wl 53083

- 414/458-8711

Ebasco Services, Inc.
160 Chubb Avenue

- Lyndhurst, NJ 07071

201/460-6075

Ecology & Environment, Inc.
Buffalo Corporate Center
368 Pleasantview Drive

. Lancaster, NY 1'4086

716/684-8060

EMCON Associates
1921 Ringwood Avenue
San Jose, CA 95131
408/453 7300

ENSR Consultmg & Englneenng
35 Nagog Park

Acton, MA 01720

508/635-9500 -

NETAC
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Halliburton NUS Environmental Corp.
910 Clopper Road

Gaithersburg, MD 20877
301/258-6000

ICF Kaiser Engineers
1800 Harrison Street
Oakland, CA 94612

415/268-6000

Jacobs Engineering Co.
521 S. Lake Avenue
Pasadena, CA 91109
818/449-2171

Malcolm Pirnie, Inc.

2 Corporate Park Drive
White Plains, NY 10602
914/694-2100 :

Hazardous Waste Management

-Allwaste, Inc.

3040 Post Qak Boulevard
Suite 1300

Houston, TX 77056
713/623-8777

Chemical Waste Management, Inc.
3003 Butterfield Road
Oak Brook, IL 60521

- 708/218-1500

Clean Harbors, Inc.

P.O. Box 9137

1200 Crown Colony Drive
Quincy, MA 02269
617/849-1800

ENSCO Environmental Services, lnc.

41674 Christy
Freemont, CA 94538 .
415/695-0404

(Continued)

McLaren/Hart Envnronmental Engineering
Corporation

11101 White Rock Road

Rancho Cordova, CA 95670

916/638-3696

.Metcalf & Eddy Companies, Inc.

P.O. Box 4043
Wakefield, MA 01880
617/246-5200

PRC Environmental Managernent Inc.
303 E. Wacker Dnve

Suite 500

Chicago, IL. 60601

312/856-8700

Roy F. Weston, Inc.

1 Weston Way

West Chester, PA 19380-1499
215/692-3030

Envirosafe Services, Inc.
P.O. Box 833
Valley Forge, PA 19482
215/962-0800

Laidlaw Environmental Services, Inc.
220 Quitlet Pointe Boulevard
Columbia, SC 29210

803/798-2993

Rollins Environmental Services, Inc.
One Rollins Plaza

Box 2349

Wilmington, DE 19899
302/479-2768




MAJOR U.S. ENVIRONMENTAL COMPANIES
(Continued)

Safety-Kleen Corp.
777 Big Timber Road
Elgin, IL 60123 .
708/697-8460

Nuclear Waste Management

Babcock & Wilcox

A McDermott.Company
Power Generation Group
20 S. Van Buren Avenue
Barberton, OH 44203
216/753-4511

Chem Nuclear Systems, Inc.
240 Stoneridge Drive

Suite 100

Columbia, SC 29210
803/252-0450

Pacific Nuclear Systems, Inc.
1010 South 336 Street
Federal Way, WA 98003
206/874-2235

Remediation

Canonle Environmental Servnces Inc.

800 Canonie Drive
Porter, IN 46304
219/ 926-8651

International Technology Corporation
23456 Hawthorne Boulevard
Torrance, CA 90505 -
310/378-9933

Kimmins Environmental Service Corp.

1501 2nd Avenue
Tampa, FL 33605
813/248-3878

USPCI

515 W. Greens Road
No. 500

Houston, TX 77067
713/775-7800

Quadrex Environmental Co.
1940 N.W. 67 Place
Gainesville, FL 32606
904/373-6066

U.S. Ecology, Inc.
9200 Shelbyville Fload
Suite 300

P.O. Box 7246
Louisville, KY 40222
502/426-7160

"~ OHM Corporation

16406 U.S. Route 224E
P.O. Box 551

Findlay, OH 45839
419/423-3526

Riede! Environmental Services, Inc.
4611 N. Channel Avenue
Portland, OR 97217
503/286-4656

Sevenson Environmental Services, Inc.
2749 Lockport Road

Niagra Falls, NY 14302

716/284-0431

NETAC



'MAJOR U.S. ENVIRONMENTAL COMPANIES

Underground Storage Tank

Geraghty & Miller, Inc.
Environmental Services
125 E. Bethpage Road
Plainview, NY 11803
516/249-7600

Groundwater Technology, Inc.
220 Norwood Park South
Norwood, MA 02062
617/769-7600

THE SOLID WASTE INDUSTRY

Medical Waste Management'

Browning-Ferris Industries, inc.
757 N. Eldridge Road '
Houston, TX 77079
713/870-8100

Laidlaw Environmental Services
P.O. Box 210799 -

220 Qutiet Pointe Boulevard
Columbia, SC 29221
803/798-2993

Solid Waste Management

Browning-Ferris Industries, Inc.
757 N. Eldridge Road
Houston, TX 77079
713/870-8100

Chambers Development Co., Inc.

10700 Frankstown Road
Pittsburgh, PA 15235
412/242-6237

(Continued)

. Handex Environmental Recovery
500 Campus Drive
Morganville, NJ 07751
908/536-8500

National Medical Waste
555 Marriott Drive
Suite 340

Nashville, TN 37210
615/889-2700

Waste Management, Inc.
3003 Butterfield Road
Oak Brook, IL. 60521
708/218-1500

Laidlaw Environmental Services
P.O. Box 210799

220 Qutlet Pointe Boulevard
Columbia, SC 29221
803/798-2993

Mid-American Waste

P.O. Box 156

Canal Winchester, OH 43110
614/833-9155




"MAJOR U.S. ENVIRONMENTAL COMPANIES
(Continued)

Waste Management, Inc.
3003 Butterfield Road
Qak Brook, IL 60521
708/218-1500

Waste-to-Energy/Resource Recovery

ABB Environmental Services
261 Commercial Street
Portland, ME 04112
207/775-5401

American Ref-Fuel Co.
. P.O. Box 3151
Houston, TX 77253
713/531-4233

Commercial Metals Co.
P.O. Box 1046 .
Dallas, TX 75221 -
214/631-4120

Horsehead Industries, Inc.
110 E. 59th Street

New York, NY 10022
212/527-3000

Westermn Waste Industries
19803 South Main Street
Carson, CA 90745

310/327-2522

IMCO Recycling, Inc.

5215 North O’Connor Boulevard
Suite 940

Central Tower at Williams Square
Irving, TX 75039

Ogden Envuronmental Services
P.O. Box 85178

San Diego, CA 92186
619/455-3045

Wheelabrator Air Pollution Control
441 Smithfield Street

Pittsburgh, PA 15222
412/562-7300

THE WATER & WASTEWATER INDUSTRY

Water Utilities

American Water Works Co., Inc. .
1025 Laurel Oak Road
Voorhees, NJ 08043
609/346-8200

Aqua Corporation
P.O. Box 546
Lexington, KY 40585
606/278-5412

California Water Service Co..
1720 N. 1st Street

San Jose, CA 95112
408/298-1414

NETAC



2 MAJOR U.S. ENVIRONMENTAL COMPANIES

" GWC Corporation

P.O. Box 6508
Wilmington, DE 19804
. 302/663-5918

‘Water and Wastewater Services

American Pacific Corporation
4045 S. Spencer Street
Suite B-28

Las Vegas, NV 89118
702/735-2200

Betz Industrial

One Quality Way
Trevose, PA 190563
215/355-3300

Calgon Carbon Corporation
P.O. Box 717 - '
Pittsburgh, PA 15230
412/787-6700

(Continued)

United Water Resources
200 Old Hook Road
Harrington Park, NJ 07640
201/784-9434

Davis Water & Waste Industries
2650 Tallevast Road

Tallevast, FL 34270
813/355-2971

Lancy Environmental Services Co.
181 Thorn Hill Road
Warrendale, PA 15086
412/772-1257

Nalco Chemical Co.
One Nalco Center
Naperville, IL 60563
708/305-1000




MAJOR U.S. ENVIRONMENTAL PF{OTECT]ON AGENCY
CONTRACTORS

ABB Environmental Services, Inc.
261 Commercial Street

Portland, ME 04101
207/775-5401

Bechtel Corporation

50 Beale Street

P.O. Box 2965

San Francisco, CA 04119
415/768 9243

Black & Veatch Consultmg Englneers
1500 Meadow Lake Parkway
Kansas City, MO 64114
913/338-2000 ,

Camp Dresser McKee, Inc. .
One Cambridge Center
Cambridge, MA 02142

- 617/621-8181

CH2M Hill

6060 South Willow Drive
Englewood, CO 80111
303/771-0900

Donohue & Associates
4738 N. 40th Street
Sheboygan, Wl 53083
414/458-8711

Ebasco Services, Inc.
160 Chubb Avenue
Lyndhurst, NJ 07071
201/460-6075

~ Ecology & Environment, Inc.
Buffalo Corporate Center
368 Pleasantview Drive
Lancaster, NY 14086
716/684-8060

Halliburton NUS Env:ronmental Corp
910 Clopper Road

Gaithersburg, MD 20877
301/258-6000

ICF Kaiser Engineers -
1800 Harrison Street
Oakland, CA 94612
415/268-6000

. Jacobs Engineering Co.

521 S. Lake Avenue
Pasadena, CA 91109
818/449-2171

Malcolm Pirnie, Inc.
2 Corporate Park Drive
White Plains, NY 10602

914/694-2100

Metcalf & Eddy Companies, Inc.
P.O. Box 4043

Wakefield, MA 01880
617/246-5200

OHM CTorporation
16406 U.S. Route 224E
P.O. Box 551

Findlay, OH 45839
419/423-3526

PRC E£nvironmental Management, Inc.
303 E. Wacker Drive

Suite 500

Chicago, IL 60601

312/856-8700

Roy F. Weston, Inc.

1 Weston Way - _

West Chester, PA 19380-1499
215/692-3030







