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Executive Summary 



Executive Summary 

Objectives of the Study 

In 1992, External Affairs and International Trade Canada (EAITC) 1  chose to fund two studies 
examining "prospects and strategies in the U.S. market for the Canadian environmental consulting 
engineering sector". The first study focussed on the Eastern Seaboard region, although most of 
the information in the report was (and is) of relevance to Canadian firms in all regions. The first 
document, published in February 1992, has been very well-received by the country's engineering 
consulting and environmental community and has been distributed to some 900 Canadian firms. 

Because the initial version of the work was so well-received, EAITC chose to undertake this 
second study with an enhanced focus on public sector opportunities, liability considerations, 
western U.S. opportunities, and other subjects. This second report then builds considerably upon 
the information contained in the first report. The majority of the information in both reports is of 
relevance to the U.S. environmental market in general - the market is simply too vast and the 
opportunities too immense to make any detailed study of particular states, cities or industry sectors. 
The onus is on individual Canadian firms to use the techniques and sources described in the 
document to identify the opportunities that best suit their capabilities. 

This 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 environmental engineering firms should thus find the information in 
the report to be particularly useful. Some aspects of the work might also be of interest to other 
engineering disciplines, as well as to academics, environmental equipment producers,  construction  
firms, and others. 

The management consulting firm of Ernst & Young2  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. The findings and information contained in the report are based upon a review of existing 

1  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). 
2  Additional information may be obtained from Paul Stothart in the Ottawa office of Ernst & Young Management 
Consultants at (613) 232-1511. 
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documents, as well as over 100 interviews with manufacturers, utilities, engineers, governments,

and other organizations in Canada and the United States.

The specific objectives of this study are to provide Canadian firms with insight in the following

areas of the U.S. environmental market:

• market size and growth;
• important market characteristics and trends;
• techniques through which relevant contacts and potential clients can be identified;
• relevant licensing and legislative issues;
• major hindrances, inconveniences, and legislated barriers facing potential entrants;
• strategies of other Canadian firms in the American market;
• the views of U.S. organizations in terms of their buying process, awareness of Canadian

capabilities, and openness to partnership;
• options regarding acquisition or joint venturing as a means of entering the market; and
• relevant trade shows, trade journals, seminars, associations, companies and government

information sources.

Conclusions

Discussions and research undertaken during this assignment suggest that Canadian engineering

firms can 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.

Each of the above general benefits serves to enhance the overall competitiveness of the Canadian

firm and to help it prepare for the increased competition coming to the Canadian market.

In the specific case of the United States environmental market, the data on market size and growth

vary, although in all instances these data and projections are substantial. The U.S. environmental

market is large and offers considerable potential for qualified Canadian firms. The environmental

market encompasses some $130 billion in annual spending and grew by approximately 11 percent

in 1991. It is projected that environmental spending will rise from current levels of around 1.8

percent of GDP to almost 3 percent of GDP in 2000. 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.
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The link which many argue exists - between environmental standards and international 

competitiveness is gaining increased exposure in the United States. The view that tough 

environmental 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 standards. As this view takes hold, the market for relevant Canadian 

environmental expertise will continue to expand. 

The recent election of the Clinton/Gore ticket will also represent a boost for environmental activity 

in the United States. While budgetary spending may not increase in any substantial amount, 

sources that we have interviewed suggest that trust will increase between Congress, the 

Administration and the Environmental Protection Agency and that momentum will grow. It is also 

probable that legislation will move forward in a more timely manner. 

While the market is attractive, it is important that Canadian firms also note that strong competition 

already exists in the U.S. market. In order to enjoy long-term success, Canadian firms must be 

aware of (and emphasize) their areas of expertise and develop U.S. contacts accordingly. The 

main text of the report indicates numerous documents, approaches, and strategies that can be 

followed in developing such contacts. 
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Table 1: The U.S. Environmental Market (1991) 

Amount 
($US bil) 

Air 	 33 
Water and Wastewater 	 42 
Solid Waste 	 33 
Toxic Waste 	 23 
Total Market 	 130 

Source: NETAC 

Polluted Media Share 
(%) 

25 
32 
25 
18 
100 

Sector 	 Amount 	 Share 
($US bil) 	 (%) 

Industrial/Commercial Firms 	 78 	 60 
Municipal Governments 	 29 	 22 
Federal Govenunent 	 19 	 15 
State Governments 	 4 	 3 
Total Market 	 130 	 100 

Source: WA Lorenz 

The $130 billion market is divided roughly 60 percent private and 40 percent public 

About 40 percent is capital investment and 60 percent is operating costs 



Section One: Market Overview 

1.1 Market Overview 

The market information in this section is derived from many documents, studies and interviews. 

Among others, the NETACI is one good source of statistics and segmented market information that 

has been drawn upon. 

The United States is a collection of regional markets of significant wealth and population. There 

are 41 metropolitan areas in the U.S. which have populations exceeding one million people, 

compared to only three in Canada. Five of the nine geographic divisions in the United States have 

populations exce,eding that of Canada as a whole, while the remaining four divisions each exce,ed 

one-half of Canada's total population. Some thirty percent of the American population resides in 

the states which border Canada.2  

In the environmental area, the United States market totals some $130 billion in 1991 spending.  As 

indicated in Table 1, this market encompasses about $33 billion in air-related activities, $42 billion 

in the water and wastewater sector 3, $33 billion in solid waste, and $23 billion in hanrdous waste 

activities. 

The market is divided apprwdmately 60 percent private sector spending and 40 percent public 

sector spending. Approximately 40 percent of the total environmental spending is on capital 

investment (plant and equipment replacement and expansion) while the remainder is on operating 

costs (operation, research and maintenance of pollution abatement processes). 

Table 2 presents findings and statistics from a number of individual market studies that have been 

conducted during the past five years covering various aspects of the U.S. environmental market. 

1  The National Environmental Technology Applications Corporation is a non-profit corporation affiliated with the 
University of Pittsburgh and funded through a combination of industry, government and foundations. 
2  The Eastern Seaboard region, potentially of interest to Ontario, Quebec and Atlantic firms, consists of 16 states 
and represents a population of 90 million people. Based on its share of total manufacturers' pollution abatement 
capital/operating spending, it is estimated that the region generates an annual environmental market of $30-40 
billion. This region was discussed in more detail in an earlier report focussing on the Eastern Seaboard market. 
3  There are some inconsistencies from one information source to another. For example, environmental market 
consultant, W.A. Lorenz, places the 1991 water and wastewater market at $52 billion and the combined 
hazardous/solid waste market at $45 billion compared to $42 billion and $56 billion respectively for NETAC 
information. The differences are due to overlaps between the various fields. That is, some wastewater aspects may 
be hazardous, some solid waste aspects may be hazardous and so on. 

1 	FilERNST&YOure 



Table 2: Selected U.S. Environmental Market Studies/Statistics

• Recycling will account for 43 percent of plastic packaging waste disposal in 2002 versus 19881evels of 1 percent.

• 36 percent of all solid waste will be managed in landfills in 2002 versus 96 percent in 1988.

• Recycling markets will grow at 13 percent and waste-to-energy markets at 11 percent annually through 1994.

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

• Air cleaners (12 percent) and trash compactors (8 percent) rank among the fastest growing "household appliances".

• The 1992 demand for air pollution abatement equipment is roughly $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 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 items.

• 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 medical waste management market will increase from $1S billion in 1991 to $5 billion in 1994.

• The annual U.S. market for environmental software is estimated at $US 5 billion.

• The underground storage tank removal and cleanup market 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.

• Annual water supply expenditure budgets 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

AGC estimates that $508 billion is required by the year 2000 on wastewater treatment infrastructure.

• Public spending 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 stationary sources (industrial, public).

Source: a 1990 Ernst & Young literature search of environmental market studies. Note that the statistics may not
correspond exactly (with other information in the report) as they reflect individual studies done at different times in
recent years.
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The conclusion which runs through many of the studies, not surprisingly, is that environmental • 

markets are sizeable and rapidly growing. 

The U.S. market is growing at a rapid pace - most indications suggest an annual market growth of 

approximately 11 percent overall, with growth in most market segments ranging from 10-20 

percent. 

Table 3 presents the growth rate by environmental industry segment, as sourced from the 

Environmental Business Journal. The Table also indicates the share of the $130 billion market that 

is accounted for by each segment of activity. 

Table 3: Segmentation and Growth of Market (1991) 

Segment 	 Share of Market 	Annual Growth (1991) 

	

(%) 	 (%) 

Solid Waste Management 	 22 	 8 
Resource Recovery 	 13 	 15 
Water Infrastructure 	 11 	 10 
Hazardous Waste Management 	 10 	 14 
Water Utilities 	 9 	 4 
Environmental Consulting4 	 9 	 16 
Waste Management Equipment 	 7 	 12 
Air Pollution Control 	 4 	 16 
Asbestos Abatement 	 3 	 4 
Analytical Services 	 2 	 14 
Instrument Manufacturing 	 1 	 10 
Environmental Energy Sources 	 1 	 8 
Other 	 8 	 10 • Total 	 100 	 11 

It is projected that, by the Year 2000, apprèximately 3 percent of the U.S. GDP will be spent on 

environmental matters, compared to a current level of 1.8 percent. 

4  The U.S. market for all types of engineering services totals approximately $45 billion annually. About 95 
percent of this market is captured by domestic firms. Foreign firms generally gain business through local offices or 
alliances. 
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1.2 Environmental Market Characteristics 

This section presents some seventeen characteristics of the American environmental community 
that we believe are of relevance to Canadian  firms. 

1) Legislation is the Driver 

As in 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. 

2) Companies Rarely Exceed Requirements 

Companies tend to adhere to, though not exceed, requirements. American companies face 
substantial earnings pressure from shareholders and 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. 

3 ) The U.S. is a Leader in the Environment 

The U.S. is viewed in some circles as a lagging environmental nation. Perceived slowness in acid 
rain or global wamiing responses may have contributed to this impression. 

In practice, the U.S. is among the leading environmental nations in the world. As a percentage of 
GDP, for example, the United States spends  more on pollution control (1.67 percent) than 
Germany (1.52), Finland (1.32), Netherlands (1.26), the U.K. (1.25), France (1.10) and Norway 
(0.82), according to information provided by NETAC. 

4)The Market is Difficult to Predict 

The U.S. environmental market is volatile and it is consequently quite difficult to predict market 
size and targets. In general, legislators and enforcement agencies tend to establish ambitious 
targets that slip as the target dates approach. Some have suggested that this is "part and parcel" of 
the environmental scene and that the EPA, to take one major organization, has never met an 
original target deadlhie. 

ri 
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S) State Governments are Important

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 absolute 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.

As in Canada, individual state governments are also responsible for the licensing of engineers.

While many states have reciprocal engineering accreditation arrangements, there is only one such

arrangements with Canada (New Brunswick and Maine). To conduct U.S. work, Canadian

engineers must either write and pass the two-step accreditation processs or enter arrangements with

local firms to handle the "stamping" of all work in the given state.

6) Enforcement is Increasing

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. The EPA

spends about $60 million annually on enforcement and employs over 600 people in this regard. It

is estimated that the EPA will have 200 criminal investigators by 1995 compared to fewer than 50
in 1990.

7) Public Opinion can be Misleading

As in Canada, the sentiments of "the people leading the politicians on environmental issues" is
often expressed. Yet, it is likely that such claims are worth a closer examination. For example,
non-point source pollution is a major problem in the United States. Do-it-yourself auto mechanics,
for instance, dump the equivalent of 16 Exxon Valdez oil spills into American sewers and
dumpsites each year! This is not a characteristic of an environmentally sensitive public.

5 In the U.S., the "ETT" 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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In addition, poll results show that 68 percent of Americans feel that the loss of habitat for an 

individual bird species is more important than the needs of a large logging company. Yet, probing 

closer, one finds that 75 percent of respondents favour logging jobs  over habitat protection. 

The inference to be drawn from such polls appears to be that people are in favour of the 

environment provided it affects someone else's job or wallet. In relaxing enforcement during 

recessionary times, state governments are merely reflecting these priorities. 

8) Quality and Service are Increasingly Important 

As in many other sectors today, quality and service (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. 

9)Process Improvement is being emphasized as the Preferred Solution 

There is an increasing American emphasis on process improvements, rather than end-of-line 

improvements, as the optimal environmental solution. 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". As stated by the General Accounting Office in 1992, "there is a new focus on 

teaching companies the advantage of using different processes and inputs at the source as a way to 

reduce the use of toxic substances. The logic behind this idea is that it is easier to reduce the inputs 

than to have to clean up the resultant output". In addition, process improvements can often address 

"cross-media" problems where water, air and solid pollution problems can be addressed 

simultaneously through smarter processes. 

This trend seems to be confirmed in manufacturers' capital spending statistics where the portion of 

total air abatement spending on production process (versus end-of-line) has increased from 27 

percent in 1988 to 29 percent in 1990, and the portion of water abatement spending on production 

process has increased from 17 percent to 22 percent during the same period. This is discussed 

further in Section Four. 

This clearly places a greater emphasis upon environmental engineering as the key solution. One 

recent example of an environmentally beneficial process improvement is that of Northern 

Telecom's elimination of the need for CFC solvents in its printed circuit board production process. 

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

and through building new industrial facilities containing environmentally-advanced processes.

10) The Legal Community is Everywhere

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 requires 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. From its searches of 420

hazardous sites, the EPA has identified 14,000 "potentially responsible parties". 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. A full decade after the establishment of the Superfund, fewer

than five percent of the National Priority List of sites have been fully cleaned up - the majority of

effort has unfortunately been directed at determining who is reponsible, to what degree, over whàt

time period, and other legalities.

I1) Academic Institutions are Important

Academic institutions are also actively involved in the U.S. environmental community. Large

volumes of EPA and DOD contracts, for example, are channelled through universities. As well,

'there is a considerable degree of joint environmental work being conducted between universities

and business.

12) Electric Utilities are a Poten-tial Opportunity

Electric utilities are more likely to have private equity 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 face substantial pressures

from recent revisions to the Clean Air Act.

There are some 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

6 -a.JEanrsr&YouNc



amount directed toward air pollution control vvill increase in future years, as utilities become 
increasingly pressured by the requirements of the Clean Air Act. 

13) Competition is Strong 

Competition in many environmental areas is intense. The American engineering community, for 
example, encompasses some 5200 firms in the American Consulting Engineers Council and 675 
firms in the Academy of Environmental Engineers. The challenge faced by Canadian firms is 
illustrated by the fact that one firm, Lockheed, has a current database of 450 qualified contractors 
in the various environmental technologies. Penetrating regional and industrial markets will 
therefore not be easy for Canadian engineers and, according to Canadi an firms in the market, will 
require a serious effort for 2-3 years. 

14)There is Substantial Government-Industry Interaction 

There is a high degree of government-industry interaction in the U.S. environmental community. 
This interaction is mainly in two areas. First, American 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. 

15)Permit Trading is Increasing 

Related to the above point is the fact that private sector solutions to environmental problems are 
arising. The idea of tradeable permits, for instance, appears to be gathering momentum. 

It is generally agreed that trading permits  in pollution is an effective way to reduce both pollution 
levels and the costs of compliance. If institiited properly, a market for permits could develop that 
would reward clean factories and enable them to sell their permits to others at a market-set price. 
Questions of how to administer, monitor, and enforce trades will likely have to be addressed 
before efficient markets develop. For example, according to the General Accounting Office, many 
communities fear that the Clean Water Act lacks specific authority for trading and that this could 
result in legal challenges to projects that do develop. 

16)Defence Contractors are Moving In 

Many Arnerican 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 
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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 during previous decades. 

The Department of Defense 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. 

Within the EPA, as well, defence firms are enjoying success in environmental areas. Litton and 

Lockheed both rank among the EPA's 20 largest contractors. 

17) Banks are Cautious 

Environmental liability is an increasing concern for the banking community. The banking lobby 

has recently won a Superfund liability exemption for banks who become owners of land due to 

mortgage foreclosure. Though this ruling has solved some problems, the banking association has 

adopted a policy that loan requests for building or purchasing industrial lands must be accompanied 

by an environmental assessment and that any site that does not pass the assessment will not be 

acceptable collateral. As stated by one interviewee, "it's a Catch-22 situation in that a company 

needs money to clean up a site but the banks vvill not lend money to contaminated sites. This is 

starting to have an impact on the economy because the real estate market and economic activity is 

slowing even further." 

1.3 Environmental Market Trends 

The U.S. environmental market is expanding at substantial rates - most studies suggest growth of 

10-20 percent annually. Many of the interviews that we have conducted have suggested that 

further environmental advances will flow from the priorities of the new Presidential team of Bill 

Clinton and Al Gore . While there may not be additional funding, these sources suggest that there 

will be a closer, more understanding relationship between the EPA, the Congress and the 

Administration. 

Within the U.S. sector, there also appear to be areas which offer particular potential. Based on a 

range of information sources consulted during this study, it is our view that the following 

environmental activities, in no particular order, will be "hot" in the United States during the next 

five years. 



1 ) Non-Point Source Water Pollution 

As discussed in the EPA News',  "the  task of controlling NPS pollution is in many respects more 
difficult than controlling pollution from point sources, and requires different control strategies". 
According to the EPA, nonpoint-source pollution is the main reason lakes and rivers fail to meet 
clean water standards for fishing, swimming and drinking. This is clearly à growing concern in 
the United States. 

For example, 50-70 percent of impaired or threatened surface waters are affected by NPS pollution 
from agricultural activities. Pollutants carried by runoff from streets, commercial and industrial 
sites, and parking lots affect 5-15 percent of surface waters. An estimated 10 percent of surface 
waters are adversely affected by acid drainage from abandoned mines, by pollution from mill 
tailings and mining waste piles, and by pollution from improperly sealed oil and gas wells. 
Engineering projects involving dams and reservoirs cause an increase in sediment deposits that 
adversely affects aquatic life and that affect around 5-15 percent of all U.S. surface waters. 

Among specific NPS-related anecdotes are the following: 

• It is estimated that five tons of soil erode off each acre of farmland in the US each year, 
carrying fertilizers, herbicides, and insecticides into the nation's waterways. 

• The EPA estimates that do-it-yourself auto mechanics annually send 180 million gallons of 
used motor oil down storm drains or to landfills, and eventually into drinking water sources 
and other water bodies. This is the e,quivalent of more than 16 Exxon Valdez oil spills. 

• One thousand miles of storm drains collect runo ff  from the streets of Los Angeles, dumping 
it directly into coastal bays. It is estimated, for instance, that the 1989 rainfall of eight inches 
washed 150 thousand pounds of leàd, 500 thousand pounds of zinc, and 11 thousand 
pounds of cadmium into the Santa Monica Bay. 

The control of NPS pollution requires finding tecluiical solutions to managing storm-water runoff 
and minimizing migration of pollutants into rivers, lakes and ground water. The U.S. Congress is 
addressing non-point source problems through allowing grants to states under the Clean Water Act 
to be used for either NPS program development or implementation. As well, State Revolving 
Funds capitalized by the Environmental Protection Agency may be applied to implementation of 
NPS programs. In addition, many states are financing their own NPS control programs. 

6  November/December, 1991 issue. 
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2) Indoor Air Pollution

Indoor Air Pollution has acquired a fairly high profile during recent years. A 1991 report to the

U.S. Senate7, entitled Indoor Air Pollution - A Growing Problem, concluded that considerable

research must be conducted concerning sources and materials that emit harmful indoor air

pollutants. As well, control strategies for biological pollutants such as molds and bacteria must be

developed.

3) Environmental Audits

Environmental audits (or preacquisition site assessments or PSAs) have become an important

market area for engineering and science consulting firms. This stems from concerns regarding the

acquisition of contaminated property and its associated liability.

4) Operation and Maintenance Services

Operation and maintenance services in the environmental areas are also becoming increasingly

important as firms contract outside parties to provide these ongoing services.

5) Solid Waste Handling

The storage, transportation, treatment and 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 the waste handling market.

6) Water

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.

7 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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7) Clean Air Act Spin-offs 

The Clean Air Act amendments will pressure a number of industries, with the automotive industry 

ne,ar 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 electricity. 

In another development relating to the CAA, continuous emissions monitors can be called for by 

the EPA for certain industrial facilities. It is expected that this form of instantaneous monitoring 

will become the industry standard for all facilities enforced under the Clean Air Act. 

8) Assessing Health Risks 

Currently the federal government has no structure in place to assess the costs versus the health 

risks associated with cleanups. Given the massive costs to be incurred and the government's debt 

burden, it is inevitable that this issue will become a greater priority. As such, the EPA's Science 

Advisory Board recommended in laie-1990  that the EPA's program priorities be better aligned with 

health and environmental risks. 

With regard to the Superfund, for example, a combination of three factors will result in an 

increased attention being paid to cost/benefit analyses, to setting health priorities, and to 

researching more affordable solutions. First, many private businesses have been hit with high 

costs for cleanup. Second, the federal government is resisting a continued sinking of biffions of 

additional dollars into an activity with such minimal results. Third, government imposed deadlines 

are passing unfulfilled. 

9)Bioremediation 

The field of bioremediation advanced considerably through successful work on the Exxon Valdez 

oil spill. The EPA's Administrator, William Reilly, has also touted the merits of bioremediation. 

One estimate suggests that bioremediation could save up to 65 percent of the $250 billion estimated 

pricetag of cleaning up organic contaminants over the next fifteen years. On one Superfund project 

in Texas, the EPA concluded that $50 million spent on bioremediation would clean up the 

industrial waste better than $120 million spent on incineration, while also "shaving a few years off 

the schedule and leaving no incineration ash to cope with". One study estimates that the current 

U.S. bioremediation annual market of $20-50 million will increase to $200 million by 1996. - 



Section Two: Liability and Legislative Considerations 

2.1 Important Environmental Legislation 

It is a very difficult task to keep abreast of all existing and emerging environmental legislation in 

the United States. For example, some 500 environmental bills were introduced into Congress in 

1990 alone. 

The following paragraphs provide a brief overview of major legislation affecting most industries. 

More comprehensive reviews can be obtained from the Environmental Protection Agency, as 

discussed in Section Nine. Given the volume of federal and state laws, Canadian firms should 

ensure that any local partner has a strong knowledge of the legislation (and enforcement officials) 

that is driving the market. 

Federal - The Environmental Protection Agency 

The Environmental Protection Agency was formed in 1970 to consolidate 15 components from five 

government departments into one independent agency. The EPA implements programs to cover 

fourteen major laws passed by Congress, namely: 

• Clean Air Act; 
• Clean Water Act 
• Comprehensive Environmental Response Compensation and Liability Act ("Superfund"); 
• Resource Conservation and Recovery Act; 
• Safe Drinldng Water Act; 
• Emergency Planning and Community Right-to-Know Act; 
• Federal Insecticide, Ftmgicide and Rodenticide Act; 
• Toxic Substances Control Act; 
• Marine Protection, Research and Sanctuaries Act; 
• Uranium Mill Tailings Radiation Control Act; 
• 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 ten 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 toward 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, meaning the kinds of

technologies being used by the top 12 percent of industries;
• recent acid rain (S02) commitments;
• toxic emissions, alternative fuels, input/source, indoor air pollution, and clean vehicles are

among the priorities.

Clean Water Act
• passed in 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;
• bestpracticable 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 Recover,y 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.

CERCLA (Superfund)
• 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;
^ underground tanks, impact assessment, groundwater contamination, site assessment;
• particular focus on developing new technologies to treat hazardous waste.

None of these four acts contain explicit "Buy America" barriers that would preclude Canadian

firms from participating in the U.S. market.

13 --^JEanrsT&Younrc



State Governments 

State govenunents also enact environmental laws and regulations and have regulatory agencies 

mandated to enforce the laws. Some states, such as California, are very progressive. Indeed, in 

some cases, California is writing air regulations and standards that will likely eventually be adopted 

by the federal govenunent. California is also currently training new  staff  to in turn consult with 

and train the variety of states who wish to follow California's policy leads in different areas. 

Traditional State areas of responsibility include the management of municipal solid waste and 

medical waste and land use controls. States may also enact statutes/regulations that are similar to, 

or more stringent than, federal laws. They may not enact less stringent requirements. 

In practice, many state governments also regulate such areas as pesticides, hazardous materials 

transportation, oil tank spill prevention, community right-to-know, safe drinking water standards, 

and floodplain management. They regulate these areas through receiving delegation authority, and 

corresponding grants, from the federal government To illustrate one example, 25 states have 

accepted authority to regulate industry under the Occupational Safety and Health Act. Under the 

federal Water Pollution Control Act, 39 states have been authorized to issue discharge permits.  As 

 indicated above, state programs must be consistent with or exceed minimum federal requirements. 

The state and local entities receive about SUS 530 million in grants from the federal government to 

help in the implementation and enforcement of environmental laws. 

States may also choose to offer incentives, funding programs, and other policies to encourage 

environmental progress in a given area. For example, following a federal law on used oil, 

Minnesota imposed an auto tide transfer fee to fund a used oil abatement program, New Jersey 

proposed additional language in the federally-mandated labelling requirement, and a number of 

states defmed used oil as a hazardous waste. 

There are areas of legislation where compliance requirements are led exclusively by the EPA. 

Under the Toxic Substances Control Act, for example, the EPA does not have the power to 

authorize states to implement/enforce the chemical registration program. 

Permits 

Specific compliance requirements are enforced through permits issued by the responsible federal or 

state agency. Typical industrial facilities require permits governing a number of areas, including: 

characteristics of raw material stream, emission limitations, design standards, contingency 

planning, labeling and shipping requirements, treatment efficiency, and notification. A permit 
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grants a pollution-generating facility the permission to operate in a particular manner. The RCRA, 
for example, requires treatment, storage and disposal permits for facilities generating hazardous 
waste. Air pollution control permits restrict emissions of certain pollutants. Solid waste permits, 
generally handled by state agencies, guide the handling, treatment and disposal of municipal and 
industrial waste. 

Local Governments 

County governments receive transfers from higher governments to enforce legislation, although the 
margin of coverage is generally quite tight. Counties can pass their own ordinances, although, for 
funding reasons, this is done in only a handful of cases. For example, Santa Clara (Silicon Valley) 
has enacted a toxic gas ordinance due to the specific industrial nature of the industry located in the 
region. 

American municipalities are not actively involved in enforcement, although water plants are owned 
by municipalities and are generally regulated by them. 

2.2 The Liability Issue 

Many of the interviews during this study have indicated that manufacturers and other purchasers 
are concerned with the liability question. To what extent can Canadian firms be found liable for 
environmental problems and/or engineering errors? How much insurance do firms generally have? 
What are the trends in the li ability area? And so on. 

Liability is a high-profile issue in the United States. For instance, a few years ago a selection of 
environmental companies withdrew from the hazardous waste area until certain liability matters 
were addressed. 

From a potential client's perspective, the engineer supplying a service must be adequately covered 
to acconunodate any potential liability problems. From the Canadian engineer's perspective, our 
view is that adequate insurance and extreme caution will ensure that questions of liability can be 
accommodated. 

Avoiding Liability 

In general liability areas, engineers in the United States can be held liable for damages resuliing 
from overly-optimistic cost estimates. These damages are allotted amongst the various liable 
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Table 4: Insurance Costs, US Engineering Firms
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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 grey area between these two levels may result in liability judgements depending on the 

legitimacy of the engineer's legal case. 

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 re,quests 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; apprcodmate 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. 

Insurance Costs for Engineers 

Table 4 presents 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 billings (and range 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. 

It is estimated by one Canadian consulat official that "normal client practice" in the U.S. requires 

$1-3 million in liability insurance for any contractor on an environmental site. 

Environmental Enforcement Capabilities are Increasing 

It should be noted that environmental enforcement is increasing throughout the United States. 

Fines imposed in 1990 by the EPA totalled $US 91 million - these will continue to increase as the 

EPA augments its enforcement efforts. Over one-half of all EPA fines levied in its history have 

occurred during the past three years. It is estimated that the EPA will have 200 criminal 

investigators by 1995 compared to fewer than 50 in 1990. Fines of up to $25,000 per day, and jail 

terms up to two years, are among the arsenal which EPA has at its disposition. Felonies of 

knowingly releasing hazardous pollutants can be punished by up to 15 years in jail. Even minor 
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violations in areas such as record keeping and reporting can receive field citation penalties of up to 
$5000 per day. To spread its reach, the EPA can award up to $10 thousand to anyone furnishing 
information leading to a criminal conviction or judicial penalty. 

There is some debate in the U.S. regarding whether environmental audits should provide grounds 
for subsequent criminal prosecution. While the legislative history suggests*  that audit results would 
normally not be used in a criminal prosecution - if remedial action is taken promptly - it is likely 
that civil and administrative enforcement may result from information discovered through audits. 

Supetfund Liability Concerns 

There are various statistics pertaining to the Superfund, not always consistent in magnitude, 
although always consistent in the message. Namely that the fund designed to clean up old toxic-
waste sites has been a disaster. 

A recent study by the Rand Institute, for example, suggests that 88 cents of every dollar spent by 
insurers on sites in 1989 went to cover legal fees and the like, rather than on dealing with dumps 
and remediation. From its searches of 420 hazardous sites, the EPA has identified 14 thousand 
"potentially responsible parties". Sorting out these PRPs and allocating costs to the guilty parties 
entails substantial cost - both in time and money. A full decade after the establishment of the 
Superfund, fewer than 5 percent of the National Priority List of 1240 sites (expanding at 100 per 
year) have been fully cleaned up. The average site is taking 6-8 years from the time it is first 
investigated until the time cleanup is completed - the average cost is $26 million. 

' The delays in most environmental projects stem from the confusion regarding which party will be 
paying for a cleanup. There is general agreement that the party responsible for the waste pays to 
clean it up. However, the debate over liability continues. Some argue that local governments who 
haul household garbage to Superfund sites should share in the cost of cleaning them up. The 
banking community has objected to being held liable through their holding title, as lenders, to 
contaminated property. A recent ruling (July, 1992) in Los Angeles, for example, stipulated that 
the state which licensed a pollution-generating site should bear 75-85 percent of the ultimate 
remediation liability. The ruling pleased industry and displeased the California government which 
claimed that because it was acting as a regulator, it should have blanket protection from liability. 
Rulings such as these are made and appealed frequently - each shapes the future of who should pay 
for such cleanups although each also introduces substantial delays into the system. 



Liability Concerns are 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.

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

• Second, disputing parties are increasingly turning to the more timely and economical option

of mediation as a method of resolving disputes.

• Third, pressure is increasingly being applied to rectify situations such as the Superfund

where excessively high legal costs and paper shuffling has greatly reduced its effectiveness

and timeliness. For example, insurance firms are suggesting that Superfund be supported

through a surtax on commercial and industrial insurance premiums and that liability be

repealed for "old" sites.

• Fourth, 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 percèive", stating

that new insurance programs have been introduced during the past 1-2 years offering

environmental insurance for professionals at reasonable prices. A state government official also

suggested that "she knows the liability issue scares many companies but personally, she has not

seen a reduction in bidders due to this uncertainty". Another official in the hazardous waste

department of a municipality expressed the view that "the courts have shown that environmental

consultants are pretty well protected so long as there is no negligence".

As well, the number of insurance claims has decreased dramatically in the past year because of the

reasons stated above.

A specific example of this was discussed in the July 23rd, 1992 issue of Environmental Week.

The Empire Fire and Marine Insurance Company has recently unveiled a comprehensive, cost-

effective environmental lender liability insurance policy for small banks. The policy is aimed at a

banking industry that had been becoming increasingly concerned with potential liabilities for

cleaning up hazardous waste at Superfund or other polluted sites acquired through loan defaults.

One motivation for the new policy is the fact that new American Society for Testing and Materials

screening analysis requirements will be much cheaper, will not require an engineer on site, and will

substantially reduce the lender assessment and application fees.



Section Three: Market Components 

3.1 Air Pollution Control 

The Air Pollution Control segment can be divided into mobile sources and stationary sources. 

Mobile sources, mainly vehicles, account for 65 percent of air pollution control expenditures. 

The category of stationary sources is felt to offer the most significant opportunity. This 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, which come 

increasingly into play until their full implementation in 2005, are expected to generate $25-35 

billion in annual spending as organizations attempt to adhere to its requirements.' 

While virtually all industry sectors will be affected, the majority of air pollution control spending 

will take place, in descending order, within the petroleum and coal, primary metal, chemical, 

paper, transportation and food industries. Main problem areas include air toxins, acid rain, 

greenhouse gases, incineration emissions, factory emissions, and clean coal development. 

Markets for scrubbers, oxidation systems, air monitoring services, and related areas will grow at 

20 percent for several years. 

' 3.2 Water and Wastewater Treatment 

The Water and Wastewater Management field can be divided into two segments, namely: 

• the treatment of wastewater, and 
• the development of drinking water supplies. 

The annual spending levels on water and wastewater treatment are segmented apprœdmately 20 

percent on private capital spending, 24 percent on private operating spending, 32 percent on 

government capital spending, and 24 percent on government operating spending. 

1  Paul Protney, an American economist, estimates that the costs of the 1990 Clean Air Act may be $29-36 billion a 
year, in exchange for benefits of $6-25 billion. The difference rests in legal fees, costs of delay, and other 
inefficiencies. 
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Wastewater 

The treatment of wastewater, on the municipal side is of lesser interest to most Canadi an  firms. In 
total, there are 15 thousand municipal sewage treatment facilities in the United States, with a 
f-urther five thousand to be built over the next 20 years. These are generally handled by local, well-
established engineering firms. 

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. It is likely that private industries will be increasingly called upon to treat 
their own wastewater before it goes into publicly-owned treatment works. 

There will be substantial sums spent on sewer overflow systems, waste treatment technologies, 
waste minimization and pollution prevention technologies during the next decade. This may be of 
interest to Canadian firms with appropriate expertise. 

Water 

The annual U.S. market for water utilities is around $12 billion with annual growth of 4 percent. 
This market encompasses municipal water treatment utilities, large private water companies and 
small private water companies. The large private firms generally belong to one association 
(National Association of Water Companies) and have funds to finance equipment purchases, 
waterworks improvements, technology development, and the like. 

3.3 Solid Waste Management • 

The Solid Waste Management segment accounts for $33 billion annually and addresses such 
problem areas as land use and abuse, industrial recycling, and solid waste combustion. It can be 
divided into two segments, namely waste collection and transportation (two-thirds of the market) 
and landfill operations. 

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. Landfill  is expected to decline from handling 76 
percent of municipal solid waste in 1988 to 46 percent in 2000. (See Table 2) 



In its place, recycling; resource recovery, and waste-to-energy pro ms and technologies will be

widespread, forced by rising disposal costs, by new regulations, anby local and global pressure.

The National Solid Waste Management Association estimates that recycling alone will account for

around 26 percent of solid waste disposal by 2000 (from current levels of around 14 percent), thus

forcing activity in related fields such as the processing of recyclable material, the development of

products from organic wastes, and the separating of waste.

The waste-to-energy (WTE) and resource recovery market is estimated at around $17 billion

annually, with rapid growth (15 percent). There are some 130 WTE facilities in operation which

handle around 16 percent of municipal waste. As waste disposal costs increase, WTE facilities

will become more economic - it is estimated that $20 billion will be spent on WTE plants between

1991 and 2000 and that WTE will handle 28 percent of municipal solid waste by the year 2000.

Medical waste is another rapidly growing aspect of the market, expected to grow from a $1 billion

market in 1990 to $5 billion in 1994. Waste handling, tracking, packaging and disposal are valued

areas of expertise in this regard.

3.4 Hazardous Waste Management

The current number of hazardous waste sites is substantial and growing. There are 1240
•

Superfund sites, 30 thousand sites in CERCLA's information system inventory, and over 130

thousand industrial sites facing hazardous waste challenges. There are some 20 thousand

municipal and utility facilities which each generate more than 55 gallons of hazardous waste

monthly.

The $23 billion market addresses such problems as site assessment, remediation and detection, and

waste treatment through recycling, detoxification and stabilization. Chemical companies, primary

and fabricated metal companies, paper manufacturers, electrical equipment manufacturers, and

transportation companies will be increasingly pressured in hazardous waste management areas.

The following table (Table 5) and paragraphs summarize various components of the hazardous

waste market in 1991. For reasons of overlap (and comparing on occasion 1990 and 1991 data),

the statistics do not always exactly correspond. They should be interpreted as best estimates aimed

at providing an idea of the magnitude of the various areas and the various rates of growth.



Table 5: Hazardous Waste Market Size and Growth 

Hazardous Waste Activity 
Environmental Engineering 
Hazardous Waste Management 
Asbestos Abatement 
Underground Storage Tanks 
Remediation 
Nuclear Waste Management 
Analytical Services 

Market ($ billion) 
$12 
$13 
$4 
$1 
$3 
$1 
$2 

Growth (%) 
16 
14 
4 

30 
15 
na 
14 

Annual 

These activities flow from the following needs: 

• The hazardous waste management field stems from the 500 hazardous wastes that are 
regulated in the United States. There is a trend in this segment toward on-site treatment, thus 
generating activity in monitoring systems, bioremediation and stabilization teclinology. 

• The asbestos abatement market is largely related to EPA requirements that asbestos be 
removed from a building prior to demolition. This may eventually affect some 700 thousand 
buildings. 

• The Underground Storage Tank market is expanding rapidly due to recent EPA regulations. 
The Agency estimates that $70 billion will be spent (new tanks, removals and closures, 
testing, cathodic protection, overfill protection, etc) over the next 30 years to comply with the 
regulations. 

• The site remediation market includes providing on-site remediation services (thermal, 
biological, vacuum extraction, stabilization, solvent extraction, in-situ vitrification, soil 
washing) to the public and private sectors. The need to cleanup on-site will also provide an 
impetus for incineration technologies. The cleanup bill for Superfund, DOD and DOE sites 
exceeds $300 billion, while private sector site cleanup costs exceed $100 billion. 

• The nuclear waste management market  encompasses hand ling, transportation, containers, 
and disposal. Growth is expected in robotics, nuclear bioremediation, and materials for 
solidification, among other areas. 

• The market for analysis of soil, water, air and other samples is driven by virtually all 
environmental legislation. The water and wastewater testing side of the market, accounting 
for about one-half, is felt to have matured. Growth will come mostly in hazardous waste 
analysis, solid waste testing, testing and monitoring related to the Clean Air Act, and other 
fields. 

Approximately 5000 environmental engineering firms are active in the hazardous waste field in the 
United States. It is expected that 20-30 of t.hese firms will become large, full-service operations 
while the remainder will operate in niche areas. 



Table 6: Manufacturers' Pollution Abatement Capital Expenditures - by Industry and Selected States 
($US million in 1990) 

Food 	W&F 	P&P 	Chem Oil,Coal Metals 	E&E • Textile Trans. Eq. Printing 	Mach 	R&P 	S&G 	Other 	Total 

United States 	 249 	129 	1075 	1852 	917 	499 	178 	46 	395 	68 	108 	94 	128 	156 	6031 

Arizona 	 - 	- 	D 	D- 	D 	5 	- 	3 	- 	* 	D 	- 	- 	18 

California 	 12 	7 	29 	43 	277 	32 	14 	- 	42 	17 	13 	4 	7 	5 	503 

Colorado 	 1 	2- 	D 	D 	11 	4 	- 	- 	- 	3 	_ 	- 	4 	26 

Oregon 	 7 	9 	21 	2- 	 - 4 	2 	- 	- 	I 	3 	- 	- 	 52 

Texas 	 8 	6 	79 	493 	239 	24 	12 	- 	D 	3 	2 	6 	3 	 895 

Utah 	 2- 	- 	- 	9 	1 	- 	- 	19 	- 	- 	. 	- 	- 	32 

Washington 	13 	2 	32 34 	16 	- 	3 	D 	- 	3 	- 	- 	D 	127 - 

New Yod( 	 6 	17 	43 	33 	1 	40 	30 	 D 	 13 	5 	6 	2 	249 

Missouri 	 18 	 17 4 	3 	 D 	 D 	D 	 72 • 

Table 7: Manufacturers' Pollution Abatement Operating Expenditures - by Industry and selected States 
($LIS million in 1990) 

United States 

Arizona 
California 
Colorado 
Oregon 
Texas 
Utah 
Washington 
New York 
Missouri 

Food 	W&F 	P&P 	Chem Oil,Coal Metals 	E&E 	Textile Trans. Eq. Printing 	Mach 	R&P 	S&G 	Other 	Total 
1109 	400 	1607 	3943 	2709 	2839 	788 	198 	1232 	241 	558 	428 	497 	923 	17071 

	

D- 	 - 7 	3 	1 	4 	17 	1 	8 	1 	8 	 10 	2 	116 
124 	35 	73 	135 	762 	153 	110 	- 	196 	42 	45 	27 	77 , 	34 	1819 
16 	2 	3 	D 	D 	22 	72 	- 	D 	- 	3 	1 	D 	121 	267 

18 	34 	61 	6 	2 	17 	7 	- 	7 	_ 	2 	D 	2 	D 	159 
71 	20 	51 	720 	766 	107 	38 	1 	28 	7 	19 	19 	18 	17 	1888 

1 	1 	- 	- 	- 	57 	- 	- 	17 	- 	3• 	2  

31 	12 	109 	16 	42 	80 	5 	- 	D 	3 	8 	4 	4 	D 	374 

60 	10 	62 	108 	5 	93 	56 . 	3 	33 	12 	61 	13 	35 	 620 

54 	14 	10 	70 	 111 	14 	 33 	5 	5 	11 	15 	 344 

Source: U.S. Department of Commerce, Bureau of the Census 

P&P denotes pulp and paper, E&E electronic and electrical; W&F wood and furniture: R&P rubber and plastic; S&G stone and glass. 

"D" denotes that  the figure was withheld to avoid disclosing individual company information. 



Section Four: The Private Sector Market

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 Thirteen, we believe that key criteria for successfully penetrating the

American 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 for Canadian firms.

Tables 6 through 12 are compiled from information contained in the 1990 U.S. Department of

Commerce report Pollution Abatement Costs and Expenditures, which recently became available.'

Canadian firms may wish to obtain this document as it contains details on "which manufacturing

industries are abating what types of emissions in which states".

Tables 6 and 7 present, respectively, the capital and operating expenditures by U.S. manufacturing

' firms (of greater than 20 employees) in various sectors and in selected states.

As indicated in Tables 8 and 9, American manufacturing firms invested roughly $US 6.0 billion
nationwide in pollution abatement capital expenditures (PACE) in 1990 and a further $US 17.1

billion in pollution abatement operating expenditures (PAOE). The bulk of these expenditures
address air and water pollution areas.

1 US Department of Commerce, Census Bureau, Current Industrial Reports, Manufacturers Pollution Abatement
Capital Expenditures and Operating Costs, 1990. Contact Patricia Garner or Pamela Harvey at (301) 763-1755 to
obtain a free copy of this useful document.

23 EEVrsr&Younrc



Table 8: Capital Expenditures in 1990, by Pollution Sector 

42 
44 

6 
8 

100 

Amount ($US mil) 	Share (%) 

2562 
2651 

327 
491 

6031 

Pollution Sector 

Capital Expenditures  
Air 
Water 
Solid - Hazardous 
Solid - Non-Hazardous 
Total PACE 

Table 9: Operating Expenditures in 1990, by Pollution Sector 
Pollution Sector 

Operating Expenditures 
Air 	 5011 	 29 
Water 	 6416 	 38 
Solid - Hazardous 	 2285 	 13 
Solid - Non-Hazardous 	 2986 	 17 
Solid - Public Collection and Disposal 	373 	 3 
Total PAOE 	 17071 	 100 

Amount ($US mil) 	Share (%) 

Tables 10 and 11 present, respectively, the capital and operating expenditures by U.S. 
manufacturing firms (of greater than 20 employees) in selected Western states, allocated by 
pollution sector. As indicated, manufacturers in Texas spend around $1 billion ammally on capital 
and operations airned at addressing air pollution problems, a further $1 billion addressing water 
pollution problems, and $300 million on haz.  ardous waste problems. 

As detailed in Table 12, a substantial majority of pollution abatement capital spending by U.S. 
industry is directed toward end-of-line (EOL) techniques such as scrubbers, clarifiers and other 
equipment Specifically, in 1990, about 71 percent of manufacturers' air pollution control capital 
expenditures are EOL and 78 percent of water pollution control expenditures are EOL. This 
compares to the respective 1988 figures of 73 percent (air) and 83 percent (water). 

The machinery, paper, petroleum and coal, and electrical equipment manufacturing industries 
appear to be most advanced in terms of addressing air and water pollution problems through 
process improvements. It is felt that all sectors will place a greater future emphasis upon solving 



Table 11: N1anufacturers' Pollution Abatement Operating Expenditures in Selected States - 
by Sector (SUS million in 199 (i ) 

Air 	Water 	Hazardous 	Non-Hazardous 	Total 

United States 	 5011 	5130 	2285 	2986 	 15411 

Arizona 	 68 	19 	 12 	 9 	 108 

California 	 674 	450 	 335 	 192 	 1651 

Côlorado 	 22 	109 	 27 	 26 	 184 

Oregon 	 48 	' 42 	 10 	 38 	 138 

Texas 	 710 	545 	 238 	 314 	 1806 

Utah 	 29 	17 	 11 	 37 	 93 

Washington 	 103 	119 	 57 	 52 	 330 

111 

Air 	 Water 	Hazardous 	Non-Hazardous 	Total 

United States 	 2562 	2651 	327 	 491 	 6031 

Arizona 	 10 	 6 	 3 	 IS 	 18 

California 	 287 	 176 	24 	 16 	 503 

Colorado 	 9 	 13 	 3 	 1 	 26 

Oregon 	 23 	 22 	 4 	 2 	 52 

Texas 	 329 	 418 	90 	 59 	 895 

Utah 	 6 	 22 	 3 	 2 	 32 

Washington 	 31 	 61 	 5 	 31 	 127 

Table 10: Manufacturers' Pollution Abatement Capital Expenditures in Selected States - 
by Sector (SUS million in 1990) 

Source: U.S. Department of Commerce, Bureau of the Census 



Table 12: Manufacturers' Capital Spending by Abatement Technique, United ^
States ($ million in 1990)

......... r:.^. ...........:.:.;;v_..:.. ......... . .. ...:....:.;., .:......., .. :. ......ÿ ...:« .^Ÿ: ï ^ :x.::.:ï:;::^.:...: ...vry ...:.:.........

Industry and
Market Component

EOL
(S mil)

Process
(S mil)

Total
(S mil)

P/T

(%)

All Industries
Air
Water

1111 413 1524 27
1074 216 1290 17

Food Industrv
Air 83 17 100 17
Water 80 11 91 12

Wood Industrv
Air 28 3 31 10
Water 7 1 8 10

Paper Industrv
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

Primary Metals
Air 101 67 168 40
Water 89 12 101 12

Fabricated Metals
Air 35 10 45 22
Water 61 14 75 19

Machin=
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 73 8 81 10

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

1 EOL denotes end of line techniques; P/T denotes the share of the total pollution abatement capital spending which is
accounted for through process improvements. Thus, in the U.S. food processing sector, about 17 percent of the air pollution
abatement capital spending is directed at process improvements.



emission problems through process improvements rather than through adding equipment onto the 
end of an unchanged process. 

Listed below are the six top-ranking U.S. industry sectors in terms of capital spending ($ million) 
by manufacturers on pollution abatement. Also presented are the operating spending figures of 
these industries. 

Table 13: Pollution Abatement Spending, by Leading Manufacturing Sector 

Sector 	 PACE 	 PAOE 
Chemicals 	 1852 	 3943 
Paper 	 1075 	 1607 
Petroleum/Coal 	 917 	 2705 
Primary Metals 	 499 	 2026 
Transportation Equipment 	 395 	 1232 
Food 	 249 	 1109 

The DOC document also presents the cross-tabulations of the above data. As such, firms could 
then examine the data to reveal than 

• the Oregon paper industry spent $US 21 million in environmental capital expenditures and 
around $US 61 million in environmental operating expenditures in 1990. 

• California manufacturers of petroleum and coal products spent $US 277 million in 
environmental capital expenditures and $US 762 million in environmental operating 
expenditures in 1990. 

• the U.S. producers of asphalt paving and roofing materials spent $US 82 million in operating 
costs in 1990, of which $US 61 million was on air pollution abatement and $US 11 million 
on solid waste handling. 

• examples in other states and industry sectors. 



Company 86 	87 	88 	Total 

Table 14: Top Service Contractors to the Environmental Protection Agency 
nan  

Contract Amount ($000) By Fiscal Year 

Camp Dresser & McKee 	 18235 	49006 	18924 	86165 	15.0 
Computer Sciences Corp. 	 10669 	15512 	19584 	45765 	8.0 
Viar & Company Inc. 	 13813 	11718 	17434 	42965 . 7.5 
Lockheed Aircraft Corp. 	 13806 	14052 	7769 	35627 	6.2 
Weston Roy F. & Harr .IV 	 13138 	12026 	10365 	35529 	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 Intenrational 	 3795 	4339 	3104 	11238 	2.0 
CH2M Hill 	 0 	0 	8119 	8119 	1.4 
TRC Company Metatrace Inc. 	0 	7800 	0 	7800 	1.4 
ICF Inc. 	 1502 	2535 	2562 	6599 	1.2 
Battelle Memorial Institute 	 4695 	965 	874 	6534 	1.1 
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 Group 	 1910 	1348 	1997 	5255 	0.9 
American Management Systems I 	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 
PRC Environmental Management 	0 	. 0 	3764 	3764 	0.7 
PEI Associates Inc. 	 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 
Tymet Inc. 	 231 	1336 	1612 	3179 	0.6 
De Bra Fred B Co. The 	 1459 	1518 	0 	2977 	0.5 
Transcontinental Enterprises 	500 	1425 	1039 	2964 	05 
Midwest Research Institute 	 0 	2239 	485 	2724 	0.5 
Research Triangle Institute 	 877 	499 	1217 	2593 	0.5 
Program Resources Inc. 	 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 	22246 	65756 	11.5 

TOTALS 	 151190 	223447 	199124 	573761 	100.0 



Section Five: The Public Sector Market

The public sector represents an attractive opportunity for Canadian environmental firms. The U.S.

government alone, for example, spends an estimated $US 19 billion annually in the environmental

area. There is a substantial need in the U.S. public sector for technologies and expertise to clean

up contaminated groundwater and soils, retrieve and process waste, and minimize or avoid waste.

5.1 Federal Environmental Protection Agency

The EPA consists of approximately 17 thousand employees with a 1993 budget or $7 billion.

Further information on the EPA is presented earlier in Section Two, discussing legislation and in
Section Nine, describing how to identify public-sector opportunities.

Almost two-thirds of its annual budget is directed to cover two areas - construction grants (largely

sewage treatment) amount to $2.5 billion, and the Superfund hazardous waste çleanup amounts to

$1.75 billion. Superfund, through its Superfund Innovative Technology Evaluation Program

(SITE), also provides an opportunity for technology developers to field test and demonstrate their

technologies without requiring extensive permits.

As indicated in Table 14, the EPA spends several hundred million dollars annually on outside

'service contracts. These funds allow the agency to increase its knowledge base and implement

new législation while allowing companies to prove their technology to the Agency. Major

recipients of this spending include Camp Dresser & McKee, with almost $US 90 million in such

contracts during the three years profiled, and Computer Sciences Corp with $US 46 million in

contracts. The emergence of large defence contracts such as Lockheed, Rockwell, and Litton in

this area should also be noted. As well, certain research institutes rank among the top 40

contractors. The top 40 contractors account for 90 percent of all EPA service contracts.

The EPA's research activities are handled through 12 environmental laboratories across the

country, employing 1900 people with an annual budget in 1993 of around $US 525 billion. Some

65 percent ($340 million) of this 1993 figure is directed to outside R&D, 22 percent to internal

salaries and expenses, and 13 percent to the Superfund Trust Fund. Allocated by sector, the

EPA's research budget is as indicated in Table 15.



Table 15: EPA's Research Spending, by Sector 

Sector 	 $ mil 
Air 	 129 
Radiation 	 5 
Water Quality 	 33 
Drinking Water 	 22 
Pesticides 	 16 
Toxic Substances 	 27 
Hazardous Waste 	 43 
Multimedia 	 177 
Superfund 	 70 
Management 	 5 
Total 	 525 

With regard to Superfund, there are currently some 1240 sites listed on the EPA's national 
priorities' list The states vvith the most Superfund priority cleanup sites include, in descending 
order, New Jersey, Pennsylvania, California, New York, Michigan, Florida, Washington, 
Minnesota, Wisconsin, and Illinois. These ten states account for 56 percent of all priority sites. 

To date, only 65 Superfund sites have been cleaned up, at an average cost of $25 million each. In 
practice, the Superfund has been counterproductive to cleaning sites, as litigation and delays 
regarding who pays for cleanups have paralyzed the process. And, as stated in an 1992 House 
Committee report, "available treatment technologies are often expensive, ineffective and 
unacceptable to the public. These technologies are still unable to clean up many kinds of sites 
reliably and cost effectively. More times will be needed to allow cleanup technology to catch up 
with Superfund program expectations". 

The EPA also chairs a committee, called the Federal Remediation Technologies Roundtable, which 
was established in 1990 to build a more collaborative atmosphere among federal agencies in the 
areas of environmental technology development and technology information exchange. The EPA, 
DOE, numerous departments and organizations of DOD, the department of the Interior, contractor 
organizations, and others are represented on the Committee. 

1  This list, organized by State, is easily obtained from the EPA, as discussed in Section Five. 
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Table 16: Defence Sites Under Installation Restoration Program 

Installations 	 Sites 	Breakdown (%) 
Army 	 1266 	 10459 	 60 
Navy 	 242 	 2253 	 13 
Air Force 	 315 	 4513 	 26 
Defence Logistics 	 32 	 257 	 1 
Total 	 1855 	 17482 	 100 

5.2 Federal Department of Defense 

The DOD has a 1993 budget of $270 billion, of which $3.7 billion is for environmental activities. 

Two-thirds of this figure is directed to helping DOD comply with environmental laws. The 

remaining one-third will be used to clean up pollution (ie. remove radioactive residue from 

weapons sites) at 500 American military bases being closed around the world. One facetious 

analysis suggests that there are two growth areas within DOD - closing bases and cleaning bases. 

Within DOD, the Army is felt to face the greatest environmental problems followed by the Air 

Force then Navy. The Installation Restoration Program (examination and cleanups) and the Other 

Hazardous Waste Operations (research and demonstrations) are the two major environmental 

programs of DOD. 

In examining its installations, the DOD follows four stages of progressive intervention. These are 

preliminary assessment (PA), site inspection (Si),  remedial investigation/feasibility study (RI/FS), 

and remedial design/remedial action (RD/RA). In total, there are 17,500 sites at some 1900 DOD 

installations that are following this process, as indicated in Table 16. 

Virtually all of the sites have undergone PAs, one-half have progressed to SIs, one-third to the 

RI/FS stage, and 8 percent have entered or completed the RA stage. About one-third of the DOD 

sites require no further action. DOD estimates that it will cost $US 25 billion to clean up its 11 

thousand sites under the Installation Restoration Program over the next 20 years. It is also 

suggested that this figure will unquestionably increase as "we start digging" and problems are 

discovered. 

The leading states in tenns of military personnel are as follows: California, Texas, Virginia, North 

Carolina, Florida, Georgia, Hawaii, South Carolina, Washington and Colorado. These ten states 

accoimt for 62 percent of all military personnel in the United States. 
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The percentage breakdown by state of the 17,500 DOD sites being investigated is as follows:

California 12 percent; Texas and Virginia 8 percent each; Pennsylvania and New York 4 percent

each; and Alaska, Alabama, Illinois, Maryland and Florida 3 percent each.

Canadian firms attempting to obtain work within the DOD are likely to meet the most success

through approaching contractors and through forming alliances. It is not unusual for major DOD

contractors, such as Lockheed and Rockwell, to spend 70 percent of a contract value on sub-

contracted technology/expertise.

Canadian firms with expertise in explosives and ordinance disposal, and remediation of petroleum

spill problems and contaminated sediment may find opportunities within the DOD.

5.3 Federal Department of Energy

The DOE has a 1993 budget of $20 billion, of which $5.3 billion is directed toward environmental

restoration and waste management programs. Sixty percent of this figure is for waste management

with the remainder for site restoration. The DOE faces substantial cleanup challenges:

• There are 3700 contaminated hazardous waste sites within the DOE complex;

• The department is also responsible for 500 surplus nuclear weapons facilities awaiting

decontamination and 5000 peripheral properties affected by these pollutants;

• As well, DOE manages 5200 uranium tailings sites associated with the Uranium Mill

Tailings Remedial Action Program and the Formerly Utilized Sites Remedial Action
Program.

Estimated cleanup costs for the nuclear weapons facilities problem sites are $200 billion, although

this figure will likely be quickly dated given that DOE's previous cleanup cost estimates have

already increased by $60 billion over the last four years.

The Department of Energy has a stated goal of achieving full compliances with all applicable

federal, state and local regulations affecting health, safety and the environment for both current

operations and previous facilities and sites. The department's Office of Environmental Restoration

and Waste Management (EM) was established to meet this goal. In 1990 and 1991, EM completed

57 assessments, 33 cleanups, and 30.interim remedial actions. At a similar pace, it is evident that it

will take many decades to remediate all site within the complex. -



5.4 Other Federal Departments 

Budget requests from other federal agencies such as Agriculture, Commerce, Interior, Justice, 
Transportation and NASA indicate that hundreds of sites await environmental evaluation and/or 
cleanup. Give the experience with DOE and DOD, it is conceivable that this departments may incur 
significant costs well into the future. 

5.5 State Governments 

According to the Council of State Governments, the state goverments spend approximately $US 
7.3 billion annually on the environment, or an average of around $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 categories are 22 percent on water quality related matters; 17 percent on 
water resources; 17 percent on fish and wildlife; 13 percent on forestry; 5 percent on hazardous 
waste matters and 5 percent on solid waste related matters. 

California, New Jersey, Florida, Illinois and Pennsylvania are the five leading states ranked by 
environmental spending, accounting for 43 percent of total spending by the fifty states. California 
alone accounts for 20 percent of all state spending and spends three-times the amount of second 
ranked state of New Jersey. 

The next five states - Washington, Massachusetts, New York, Michigan and Louisiana - account 
for a further 16 percent of all state spending. 

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). 



5.6 Municipal Governments 

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 municipal 

segment may prove difficult to penetrate on a profitable basis. 



Table 17: Selected State Statistics - Population, Growth, Manufacturing
Orientation, and Abatement Expenditures

Population in Millions Growth in Pop (%) PCI M/G PACE PAOC

1991 1980 1970 '80-91 '70-91 1991 1989• 1990.1990

United States 252 227 203 11% 24% 16318 19% 6031 17071

Washington 5 4.1 3.4 22% 47% 16967 17% 127 374

Oregon 2.9 2.6 2.1 12% 38% 14997 19% 52 159

California 30.4 23.7 20 28% 52% 17705 17% 503 1819

Arizona 3.8 2.7 1.8 41% 111% 14232 12% 18 116

Colorado 3.4 2.9 2.2 17% 55% 16640 14% 26 267

Texas 17.3 14.2 11.2 22% 54% 15187 17% 895 1888

Utah 1.8 1.5 1.1 20% 64% 12492 18% 32 95

• 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/G" column denotes the manufacturing orientation of the state - its portrays manufacturing's
share of the Gross State Product

The "PACE" column ($US million) refers to total pollution abatement capital expenditures by
manufacturing establishments of > 20 employees.

6 The "PAOC" column ($US million) refers to total pollution abatement operating costs by
manufacturing establishments of > 20 employees.



Section Six: The Western U.S. Market 

The western U.S. market' offers substantial potential to Canadian engineering firms. The annual 
California market alone (30 million people) is likely in the $US 15-20 billion range. The California 
cities of Los Angeles, San Diego, Bakersfield, Fresno, and Sacramento consistently rank at the top 
of lists of U.S. cities that are failing to meet national ambient air quality standards for carbon 
monoxide and ozone. 

The 50 states differ widely in size, industrial orientation, wealth and environmental spending. Data 
for certain western states is presented in Table 17. As indicated, most of the western states have 
grown in population at a substantially greater rate than the U.S. as a whole, both during the past 
decade and during the decade of the 1970s. 

In terms of per-capita income of the states listed, California, Washington and Colorado exceed the 
U.S. average while Oregon, Utah and Texas are considerably below the national average, 
Generally, the states of the nordiern and eastern U.S. have the highest per-capita ùicome levels. 

As indicated, the western states tend to be less industrialized than the national average. For 
instance, only 12 percent of the gross state product of Arizona and 17 percent of California's is 
accounted for by manufacturing, versus a national average of 19 percent. 

California is among the leading U.S. states in terms of environmental problems. The state ranks 
among the top three in terms of number of manufacturing facilities, number of Superfund priority 
sites, and number of Defense cleanup priority sites. The state's stringent regulatory climate and 
large associated bureaucracy, as well as some municipalities, are described by some as "anti-
business". Berkeley, for instance, is a nuclear-free zone - a reality which causes problems in the 
area of waste transportation. 

With regard to Superfund, some 56 percent of the 1240 sites listed on the EPA's national priorities 
list are situated (in descending order) in New Jersey, Pennsylvania, California, New York, 
Michigan, Florida, Washington, Minnesota, Wisconsin, and Illinois. Of possible interest to 

1  The Eastern Seaboard Market, totalling an estimated  $40 billion annually, was discussed in an earlier version of 
this study, published in February of 1992. It is available though calling Doreen Conrad at External Affairs and 
International Trade Canada at (613) 944-9440 in Ottawa. 
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western firms is the fact that fully 12 percent of the 17,500 environmental problem sites being

investigated by the Department of Defense are situated in California and 8 percent in Texas.

In response, California is arguably also the leading U.S. state in terms of environmental progress

and the state's environmental legislation often pioneers for subsequent federal legislation. Table 18

presents the fourteen top-ranked states in terms of pollution abatement capital expénditures (PACE)

and operating expenditures (PAOE) by manufacturers?

As indicated, Texas and California lead all other states by a significant margin in manufacturers'

pollution abatement spending. The states listed are not particularly surprising given the distribution

of manufacturers in the United States. For example, according to the U.S. Bureau of the Census,

the following states have the most manufacturing establishments: California, New York, Texas,

Illinois, Pennsylvania, Ohio, Michigan, Florida, New Jersey, and Massachusetts. These ten states

account for 57 percent of all 360 thousand U.S. manufacturing establishments. All, save Florida,

appear on the list.

Table 18: Pollution

State
Texas
California
Louisiana
Ohio
Illinois
New York
Indiana
Georgia
North Carolina
Pennsylvania
Alabama
Michigan
Wisconsin
New Jersey

Abatement Expenditures in

PACE
895
503
302
299
273
249
247
238
212
206
196
179
164
152

1990, by State

PAOE
1888
1819
827
1115
842
620
629
408
431
880
339
740
348
669

Canadian firms can obtain further state-specific information from any U.S. almanac or by

contacting the individual state governments. Section Nine lists contacts within each state

government. This may be of some value to Canadian firms. For instance, the state industry

department officials can provide information on local companies, associations, and other contacts,

2Appendix E provides the environmental spending figures of all 50 state governments. The California state
government spends almost three-times as much as the second ranked state on environmental matters.
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while the state environment department officials can provide insight and contacts pertaining to 

legislation, liability, licensing, trends and other subjects. In our experience, we have found these 

individuaLs to be helpful and cooperative. 

The information in Section Eight will also be of interest to Canadian firms attempting to identify 

private-sector opportunities in the western states. To illustrate one exarnple, a British Columbia 

engineering firm (with expertise in environmental solutions for lumber milLs and most interested in, 

say, the Washington and Oregon markets) could use a Directory presented in Section Eight to 

discover that 86 softwood veneer and plywood establishments exist in Oregon and 27 in 

Washington. Immediate contacts in the region could then be identified from among the fimis listed 

in Section 8.1. 

Through these fairly simple steps, then, the engineering consultant has identified 35 companies in 

the region of interest. Most importantly, these firms are in the same industry sector as those 

already assisted in Canada. Through a similar exercise, an Alberta engineering fi rm with 

environmental expertise in the "lubricating oils and greases" sector, for instance, could identify 

contacts at 9 potential customers in Texas, 10 firms in California, and so on. 



Table 19: Areas of Particular Canadian Environmental Expertise 
ZMÉked 

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 milling sites. 

• Medical waste management services. 

• Innovative approaches to site remecliation. 

• Destruction of hig,h 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. 

• 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 	 Rec c an 	ling  

• 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 



Section Seven: _ Are You Prepared to Enter the Market?

Previous sections have described the substantial size and growth characteristics of the U.S.

environmental market. While attractive, this potential is in itself insufficient to merit a market

penetration effort by Canadian firms. What is also required is a base of domestic expertise that can

identify and sell into niche markets. Individual Canadian firms must have the expertise and

experience to "close" on opportunities that may be uncovered.

In general, Canada's infrastructure-related development, resource base, and geographic diversity

has required the nation to build a wealth of expertise in various engineering areas. For example,

according to Statistics Canada (1989), there are over 5600 consulting engineering firms in Canada,

with revenues exceeding $5.2 billion and exports of almost $0.5 billion. Canada has expertise to

offer the U.S. market in a number of environmental engineering areas. Some of the most

noteworthy of these strengths are illustrated in Table 19.

Our discussions with U.S. manufacturers indicate that they have relatively limited 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.

7.1 Are You 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 marketing effort. Our 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 companies 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.



7.1.1 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. 

Benefits of Exports 

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 provide a service 
firm with exposure to new technologies, new fmancing 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 other states, 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. These and other benefits are presented in the following list 

• 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 firrn's service concepts; 
• a better utilization of company personnel, facilities and overheads. 

Each of the above benefits serves to enhance the overall competitiveness of the Canadian firm and 
to help it prepare for the increased competition coining to the Canadian market. 

Free Trade Agreements 

In former years, Canadian professional service firms have often experienced considerable border 
delays in entering the United States. Even activities such as carrying engineering drawings across 
the border posed difficulty. Among other service industry benefits, the 1989 Canada-U.S. Free 
Trade Agreement is designed 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 
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drawings have been removed by the United States. Future negotiations in the government 
procurement area may also lead to a reduction of govenunent's ability to discriminate based on 
nationality.' 

The recently-negotiated North American Free Trade Agreement (NAFTA) encompasses further 
advances for Canadian  engineering firms. First, a rapidly-growing  market of 90 million people is 
opened to Canadian firms. Second, Mexico requires substantial help in infrastructure and 
environmental fields - both of relevance to Canadian engineers. Third, the NAFTA endeavors "to 
address" the issue of licensing and registration of engineers. Given the many jurisdictions 
governing the profession in Canada, the U.S. and Mexico, it is likely that this will take many 
years. Fourth, the NAFTA opens access to $70 billion worth of government procurement (goods, 
services and construction) in the United States and Mexico. 

Canadian firms do not appear to have investigated U.S. market opportunities with any broad sense 
of urgency. 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, to date, 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. According to a 
publication of the Canadian embassy in Washington, Canadian environmental firms sell 
apprœdmately $300 million in goods and services to the U.S. market mutually. This represents 
only one-fifth of one percent of the total U.S. market and appears to indicate that substantial 
untapped potential exists for Canadian firms. The desire to increase the level of these sales, 
fiarticular in light of the FTA, is an important reason motivating titis study. 

7.1.2 The Risks and How to Minimize Them 

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: 

• the already established competitors in the U.S. market are stronger than the potential entrant; 
• the Canadian fun.' has insufficient managerial, marketing and fmancial resources to support 

its effort; 
• the Canadian firm has insufficient focus on its niche are,as of expertise; 
• the Canadian company has insufficient confidence or 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; 

1  External Affairs and International Tmde Canada has information which describes the relevant provisions of the FTA in 
further detail. 
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• the Canadian firm finds that distances and communication costs inhibit personal client contact
and impede the obtaining of U.S. market information.

In these instances, it is necessary to control expenditures while either re-focussing the export

strategy or delaying its implementation until a later date.

To minimize the impact of the above possibilities, it is important that the U.S. effort mesh

smoothly with the Canadian finn's current organization, expertise, 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 Est below provides firms with a brief, general set of criteria that should be satisfied prior to

investing resources in the United States.

• Know Your Competitive Niche.
What service are you providing? What makes it unique? Why should it attract U.S.
customers? How do customers select your service? Will it be similar in the U.S.? What
competition will you face in the U.S.?

• Know Your Marketing Plans.
Why are you selecting this region? How long until you expect profitability? What
resources will you dedicate to market development? How will you provide a local
image/presence? How will you modify your usual market development strategy? Why?
What existing customers can provide you with U.S. leads?

• Know What to Expect.
Who have you talked with about doing business in the region? What do you expect to
happen? Why? What strategic alliances could you expect to develop? How? What
legal/regulatory restrictions will affect your business? How do you expect to get paid?
How will you deal with "Buy America" policies and feelings? What political trends might
affect your business?

• Know How to Follow-up.
If you visit potential clients, what plans do you have for follow-up? How willyou judge
if you have been successful? If you are successful, what next?

• Know Your Sales Pitch for this Market.
How would you describe your service (in ten seconds? in five minutes?) What key words
should trigger awareness of your firm?

• Know How to Ensure Success.
What experience have you had with strategic partners? What demonstrates the quality of
your service? What kinds of trial runs or guarantees do you provide? What would prevent
customers from buying your service?



Table 20: What Should be in a Market Plan? 

The plan should articulate the objectives, strategies, financial resources, and managerial and technical 
complement that you will direct toward the U.S. effort. Specifically: 

Your Finn 
Who are you? (employment, sales, growth, ownership, legal structure) 
What are you selling? 
What marketplace needs are you satisfying? 
What distinctive competences will allow you to succeed? 
What ongoing,/future investments or service concepts might enhance your competences? 
What changes are required to allow your internal opemtions to acconunodate more business? 
What "fall-back" positions do you have in place to acconunodate unforeseen circumstances? 

The Market 
What characteristics distinguish your target market? 
What trends are affecting the future development of your target market? 
What is the size of your target market? (number of customers, dollar value, growth) 
How price competitive is your service? 
What secondary target markets should you stay abreast of? 
What potential customers have you actually contacted? What was their reaction? 
Who are your main competitors in the target market? What are their strengths and weaknesses? 
How long will you have before your initial success breeds new competition? 
What barriers are there to your entry of the target market? (cost, time, technology, inertia) 
What regulatory requirements are there? Will they change? 
How will these regulatory requirements affect your timing, costing, entry strategies? 
What liability considerations may be associated with the market? 
Do you have adequaze insurance? 

Entry Strategy 
What is your penetration strategy? (open office, 1-800, joint venture, equity, buy people, etc) 
What methods will you use to identify opportunities in your target market? 
How will you communicate your message to the target market? 
Who will identify, scope out and close your sales opportunities? Who will manage the effort? 
Does the current management team have the required skills, experience, and time availability? 
How will you identify and hire your sales force? 
Through what targets and timetables will you measure their/your performance? 

Financial 
What inunediate funding requirements are associated with your penetration effort? 
What longer-term funding requirements are associated with your penetration effort? 
Can your cash flow, working capital and debt position support the penetration effort? 

Appendices 
Resumés of Key Managers 
Professional References 



7.1.3 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 shduld articulate the objectives, strategies, fmancial resources, and 
managerial and technical complement that wi ll  be directed toward the U.S. effort. Formulating a 
plan also stimulates internal feedback and discussion, assists in obtaininioutside funding, and 
helps identify missing information. 

The importance of this formal requirement should not be minirnized by Canadian engineering 
firms. For instance, studies conducted by the Canadian Exporters' Associa tion 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. 

Questions that should be addressed in a market plan include those presented in Table 20. Some of 
the questions are clearly more important than others and in greater need of a detailed and immediate 
response. 

7.1.4 Why Partner? 

Canadian engineers may enjoy some success in conducting U.S. envirorunental assignments from 
their Canadian offices. Our discussions 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 concerns. It is unlikely that 
Canadian firms will satisfy these insurance, licensing, regulatory knowledge and other concerns 
through simply supplying a service from Canada. To some degree, such Concerns 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 
• staffmg 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 quick access to new geographical or niche markets; 
• it increases knowledge about the supply and demand side of a new market; 
• it provides a marketing advantage over competitors; 
• it allows idea-trading and stengthens 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; and 
• it is often less expensive than "starting from scratch". 
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Table 21: 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 Capabi lity 

New Ideas or Concepts 

Success in Previous Joint Ventures 

Research and Development Capabi lities 

Contacts in Manufacturing 

Contacts in Government 

Other Local Contacts 

Management Philosophy 

Management Credentials and Reputation 

Mariceting Capabilities 

Financial Strengths 

Existing Client Base 

Short-Tenn and Long-Term Goals 

Liability and Instuance Conceals 

Overall Business Reputation 



7.1.5 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 strèngths of each partner;
• they have an agreed upon procedure for termination.

Table 21 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 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 in the areas. Obviously firms seeking

partners for "local contact" reasons, will attribute more importance to the contacts and local

reputation criteria. While the table may appear overly 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 first

formed. In these instances, the parties may choose to open their own offices and/or pursue other

alliances.

Having satisfied themselves regarding internal readiness for exporting to the U.S., Canadian firms

can then begin the process of identifying market opportunities. The following pages are aimed at

assisting Canadian engineering firms in identifying actual leads, contacts, and opportunities in the

United States environmental market. It is targeted toward those firms that have already assessed,

and are confident of, their own ability to enter the market.



Table 22: Tips for Successful Interviews

It is important that firms maximize the benefit derived from each interview, not only because interviews
require time and dollars but also because people are often difficult to reach. As well, U.S. customers and
suppliers often conduct business and/or provide information by telephone and fax, rather than in person.
This sheet presents certain tips on how to maximize the benefit of an interview.

1. Set objectives.
Before starting, ask yourself "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, in case you cannot get a long interview.

2. Revise objectives.
If you wish to focus on a particular subject, ask the same questions to all interviewees such that you
can explore inconsistencies. If you wish to cover a range of subjects, analyze the responses and
revise the questions as you move forward. Go for greater depth.

3. Ask simple open-ended questions and probe the responses.
To ask "what makes a supplier good?" will be more useful than going down a whole list of possible
items. Similarly, "yesfno" answers in interviews are not very useful - avoid questions that lend
themselves to such answers. 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.

4. Help the respondent be specific.
If someone answers "big" or "large" - this does not mean anything. Ask if it means 1,000 or 10,000
or 2 percent or 50 percent. If they respond with "we often use this service", enquire as to how often
and in what ways?

5. Make it interesting.
Most people like to talk about their business. Let them talk, while keeping them to the point. Offer
some of your experiences, in Canada or in previous interviews, to make them feel they are also
benefitting.

6. 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 continue talking.

7. Start with the least important interviews.
Leave the key interviews to the last when you have polished your approach and have a sense of
where gaps may exist.

8. 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 within one week.

:1



7.1.6 Conducting Good Interviews 

We do not believe that firms need conduct or commission an extensive U.S. market analysis, 
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 
growing niche opportunities within the American market regardless of what a particular market 
study may project. 

In reading through the remainder of this chapter, it is evident that Canadian firms can conduct a 
significant amount of research on their own. There are a number of insightful information sources 
and market research steps that can be followed to identify contacts and opportunities - the 
following pages review some of these steps, techniques and sources. 

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. Firms that find themselves waiting anxiously for the response of one 
particular opportunity or parbier may not be adequately controlLùig their own destiny. The opening 
of 20 or 30 particular leads may be a more fruitful strategy. 

As described in some detail in the report, it is important that Canadian firms draw upon their 
contact base, communicate freely and ofteh with potential clients, and investigate the synergies 
offered by potential alliance partners. In pursuing each of these angles, Canadian companies must 
conduct well-plannexl, sequential and insightful interviews, both on the telephone and in-person. 

The comments presented in Table 22 should assist Canadian engineers in this interviewing 
process. 



Section Eight: Identifying Private Sector Opportunities 

There are a number of techniques that can be followed by Canadian engineering firms to identify 

potential environmental opportunities in the American private sector.' Private sector environmental 

opportunities for Canadian engineers can be grouped into five categories: 

• the manufacturing sector, 
• the high technology and research sector (including environmental firms and universities); 
• the service industry sector; 
• resource companies; and 
• other engineering consulting firms. 

This section discusses these categories in the above sequence. 

8.1 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 

(SIC Codes) and .within these sectors provides information on 26 thousand companies. 

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 

àt (313) 961-2242 at a cost of $US 169 and would be of value to firms who are seriously 

interested in identifying potential U.S. contacts and clients. 

The value of this directory is illustrated by the example of a hypothetical Canadian engineering 

consulting firm who may have experience assisting manufacturers of softwood veneer in 

addressing certain environmental problems. The problems may relate to any environmental area, 

whèther solid waste disposal, wastewater treatment, air emissions or other areas. 

Such a firm might then examine SIC Code 2436 - Softwood Veneer and Plywood of the Directory. 

This section would 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 

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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location. For a British Columbia engineering firm most interested in, say, the Washington and

Oregon markets, the document would indicate that some 86 softwood veneer and plywood

establishments exist in Oregon and 27 in Washington. Immediate contacts in the region could then

be identified from the following listed firms:

Bald Knob Land & Timber Co., Portland, OR
Boise Cascade Corp., Elgin, OR
Cuddeback Lumber Co. Inc., Eugene, OR
Davidson Ind. Inc., Mapleton, OR
Freres Lumber Co., Lyons, OR
Goodrich Forest Products, Sherwood, OR
Green Veneer Inc., Mill City, OR
Lane Plywood Inc., Eugene, OR
Leading Plywood Corp., Corvallis, OR
Linnton Plywood Association, Portland, OR
Lumber Co. Inc., Eugene, OR
Medford Corp., Medford, OR
-Medford Corp., Rogue River, OR
Medply, White City, OR
Multnomah Plywood Corp., St. Helens, OR
Murphy Co., Eugene, OR
Murphy Co. Florence Div., Florence, OR
North Santiam Plywood, NO City, OR

Rosboro Lumber Co., Springfield, OR
Roseburg Forest Products Co., Roseburg, OR
Roseburg Forest Products, Roseburg, OR
Stone Container, Medford, OR
Sun Studs Inc., Roseburg, OR
Timber Products Co., Grants Pass, OR
Timber Products Co., Springfield, OR
Triangle Veneer Inc., Eugene, OR
Westbrook Wood Prod. Inc., Coquille, OR

Custom Panels Inc., Tacoma, WA
Fort Vancouver Plywood Co., Vancouver, WA
Hardel Mutual Plywood Corp., Olympia, WA
Hoquiam Plywood Co. Inc., Hoquiam, WA
K-Ply Inc., Port Angeles, WA
Puget Sound Plywood Inc., Tacoma, WA
Stevenson Co-Ply Inc., Stevenson, WA
Textured Forest Products, Washougal, WA

Through these fairly simple steps, then, the engineering consultant has identified 37 companies in

the region of interest. Most importantly, these firms are in the same industry sector as those

already assisted in Canada. Through a similar exercise, an Alberta engineering firm with

environmental expertise in the "lubricating oils and greases" sector, for instance, could identify

contacts at 9 potential customers in Texas, 10 firms in California, and so on.

The subjects reviewed in telephone discussions with the "environmental officer" of such firms

might then include:

• current environmental problems facing the softwood veneer and plywood firm;
• immediacy of these problems and source of the pressures2;
• the firm's receptiveness to out-of-state suppliers;
• the firm's purchase criteria when selecting outside engineering/environmental assistance;
• the firm's satisfaction with current suppliers;
• the firm's interest in receiving your company's brochure (include in a followup letter);
• your previous experience in solving softwood veneer and plywood industry problems in

Canada; and
• referrals to other companies who might also be interested in your services.

2 If the pressures are coming from particular lobby groups or from particular legislators these would then be the
logical next interviews for Canadian engineering firms to conduct. Queried would be "what firms are you
pressuring", "what environmental improvements are you seeking", etc. These officials would also be interested in
having the Canadian engineer describe the improvements brought to their Canadian clients.
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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). 

8.2 High Technology and Research Clients 

High Tech Firms 

The high technology and research category has some overlap with the other categories presented 
here. Nonetheless, because it represents a substantial share of the future growth opportunities, we 
have listed it as a separate source of contacts for Canadian firms. It may also be the best method of 
market entry for Canadian firms with a strong tecluiological/scientific niche. 

The Corporate Technology Directory is an excellent source of information for Canadians firms in 
this regard. It is available from Corporate Technology Information Services Inc in Woburn, 
Massachusetts at (617) 932-3939. The cost for the four volume set is $US 545. The Directory 
lists around 35 thousand U.S. firms that develop/manufacture high technology products/services in 
the following fields: advanced materials; factory automation; biotech; chemicals; computer 
hardware; defense; energy; environmental; equipment manufacturhig; medical; pharmaceuticals; 
photonics; computer software; subassemblies and components; telecommunications; test and 
measurement; and transportation. 

,Canadian firms can approach this directory in one of two ways: 

• If firms have identified a U.S. region of interest and their expertise is relevant to a range of 
technology firms or sectors in that region, they can refer to the geographic index where 
listings are provided for each city in the region; 

• If they have a specialized sectoral niche and their expertise is relevant to firrns in that niche in 
all regions, Canadians firms can refer to the technology index. As it is very detailed, this 
index should list the niche technology/product area of interest to any Canadian firm. For 
•instance, there are 49 technology/product areas presented under the heading of 
"environmental". 

Each of these two approaches leads to the same place - namely, the identification of relevant U.S. 
companies. In these corporate profiles, information is presented pertaining to the sales, 
employment, address, exe,cutives, and specializations of each company. 



Universities 

Universities play a fairly active role supporting environmental research, industrial interaction, and 

government policy making, among other areas. Multi-million dollar EPA and DOD contracts, for 

example, are frequently channelled through universities. 

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 SUS 33. In total, the 

document presents information on approximately 100 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. 

The following represent a brief sampling of western U.S. universities that have environmental 

engineering faculties and that may be interest to Canadian engineering firms: 

• Montana State University; 
• North Dakota State University; 
• Oregon Graduate Institute of Science and Technology; 
• Oregon State University; 
• Rice University in Texas; 
• Texas A&M University; 
• University of Alaska, Anchorage and Fairbanks; 
• University of California at Berkeley 

The contacts at these and other relevant schools are listed in the fore-mentioned directory. 

Research Centers 

The document Research Centers Directory provides information on approximately 13 thousand 

research centers in the United States and Canada. These include laboratories, institutes, 

incubators, technology transfer centers, and similar organizations. Section 2 of this Directory, 

entitled Biological and Environmental Sciences, would be the section of most relevance to 

Canadian consulting engineers interested in the U.S. environmental market. Canadian firms can 

obtain this document from Gale Research in Detroit at (313) 961-2242. 

8.3 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. Like 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 take one particular example from this document, a Canadian environmental consulting firm may

have developed a particular unique niche assisting photofinishing laboratories with their chemical

processes and disposal. Such a firm could then refer to SIC code 7384 - Photofinishing

Laboratories in order to gather information on the U.S. industry size and structure, as well as a

comprehensive listing of main institutions, contacts, size, and location. If Illinois, for example, is

the state of most interest to a Manitoba environmental firm, this information would reveal that there

are 242 photofinishing laboratory establishments in the state. Contacts and telephone numbers at

the following Chicago fnms would also be provided:

• Weiman Company;
• Helix Ltd;
• Techtron Graphic Arts;
• Pallas Photo;
• Qualex Inc; and
•. Astro Photo.

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

particular niche expertise of the engineering firm.

18.4 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.

Selecting two areas of Canadian strength (pulp and paper and forestry) illustrates 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 at (415) 905-2200 for

$US 285, 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
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Table 23: Engineering Service Firms, United States 

	

Establishments 	Employment 	 Payroll 	Revenues (S million)  

	

% of 	 % of 	Total 	Per 	 Per 
State 	Total 	U.S. 	Total 	U.S. 	(S mil.) 	Erne!. 	 Total 	Estab. 	. 
California 	5.920 	16.4 	80,762 	143 	2.915.8 	36,227 	 7,164.4 	1.2 
Texas 	2.800 	7.8 	40,622 	7.3 	1.2863 	31.671 	 3,4332 	1.2 
Pennsylvania 	1,516 	4.2 	36.870 	6.6 	1.238.7 	33,596 	 3,4213 	2.3 
Massachusetts 	1,189 	3.3 	32.659 	5.8 	1.195.9 	36,617 	 2,914.1 	23 
New York 	1.877 	5.2 	34.261 	6.1 	1,262.4 	36.847 	 2,8173 	1.5 
Virginia 	1,144 	3.2 	34,067 	6.1 	1,052.3 	30,888 	 2,114.1 	1s 
Maryland 	865 	2.4 	30,391 	5.4 	1.014.9 	33,394 	 1.959.1 	2.3 
New Jersey 	1,399 	3.9 	22,280 	4.0 	 725.9 	35275 	 1,7643 	1.3 
Florida 	2,092 	5.8 	25,752 	4.6 	718.6 	27,906 	 1,577.7 	0.8 

- Michigan 	1,402 	3.9 	22,764 	4.1 	731.8 	32,149 	 1,407.7 	1.0 
Illinois 	1,359 	3.8 	17.677 	3.2 	609.0 	34,452 	 1,249.7 	0.9 
Ohio 	1,222 	3.4 	16,689 	3.0 	503.0 	30,141 	 9130.4 	0.8 
Alabama 	450 	1.2 	7,972 	1.4 	2593 	32,525 	 864.3 	1.9 
Colorado 	939 	2.6 	10,317 	1.8 	3383 	32,809 	 755•7 	02 
Georgia 	774 	2.1 	11,923 	2.1 	365.8 	30477 	 746.1 	1.0 
Washington 	805 	-2.2 	9,733 	1.7 	320.5 	32,928 	 714.7 	0.9 
Connecticut 	660 	1.8 	• 	8,644 	1.5 	300.8 	34,801 	 7062 	1.1 
Missouri 	564 	1.6 	9,961 	1.8 	306.1 	30,726 	 631.7 	Ll 
Tennessee 	503 	1.4 	8,499 	1.5 	269.0 	31,646 	 502.9 	1.0 
Arizona 	678 	1.9 	8,095 	1.4 	237.5 	29,336 	 478.1 	0.7 
North Carolina 	623 	1.7 	7,983 	1.4 	215.8 	27,028 	 476.0 	0.8 
Louisiana 	642 	- 	1.8 	6.831 	12 	212.1 	31,054 	 4482 	0.7 
South Carolina 	375 	1.0 	• 5,927 	Li 	166.0 	28,015 	 3863 	LO - 
Minnesota 	509 	1.4 	6.625 	1.2 	186.3 	28.126 	 3823 	0.8 
Wisconsin 	486 	1.3 	5,656 	1.0 	162.2 	28.670 	 374.7 	. 	0.8 
New Mexico 	251 	0.7 	4,591 	0.8 	135.7 	29549 	 .3062 	u 
Indiana 	531 	1.5 	• 	5,364 	1.0 	149.0 	27,771 	 305.8 	0.6 
Oklahoma 	425 	12 	3,790 	0.7 	113.0 	29,819 	 258.7 	0.6 
Oregon 	382 	Ll 	3,268 	0.6 	104.8 	32,062 	 2213 	0.6 
Kentucky 	354 	1.0 	3,903 	0.7 	 95.3 	24,415 	 195.3 	0.6 
Nevada 	177 	03 	2,696 	0.5 	 83.4 	30,928 	 1853 	1.0 
Hawaii 	217 	0.6 	2.552 	03 	 76.1 	29,814 	 175.6 	0.8 
Kansas 	251 	0.7 	2,732 	0.5 	 803 	29,476 	 161.7 	0.6 
Utah 	 243 	0.7 	2,295 	0.4 	 59.3 	25,860 	 157.9 	0.6 
DC 	 134 	0.4 	2,220 	0.4 	 74.1 	33,376 	 153.7 	LI 
New Hampshire 	250 	0.7 	2,681. 	03 	 72.9 	27205 	 139.3 	0.6 
Iowa 	 196 	03 	2557 	03 	 59.6 	23,292 	 119.8 	0.6 
Rhode Island 	167 	03 	2,052 	0.4 	 573 	28,028 	 118.7 	0.7 
Idaho 	 137 	0.4 	1.492 	0.3 	 44.9 	30,127 	 117.2 	0.9 
Nebraska 	158 	0.4 	1,714 	0.3 	 46.6 	27,194 	 98.8 	0.6 
Maine 	 175 	03 	1,574 	0.3 	 443 	28283 	 93.1 	03 
Alaska 	 149 	0.4 	1,112 	0.2 	 37.8 	33,970 	 88.4 	06 . 	 . .

3z 

. 	

227 	0.6 	1,809 	0.3 	 39.2 	21.647 	 86.6 	0.4 
West 	inia 	146 	0.4 	1.596 	0.3 	 42.1 	26,355 	 823 	0.6 
Arlosnsas 	171 	03 	1.421 	0.3 	 34.2. 	24,034 	 71.0 	0.4 
Montana 	117 	0.3 	843 	0.2 	 202 	23,924 	 43.4 	0.4 
Delaware 	110 	0.3 	874 	0.2 	 22.1 	25,245 	 39.6 	0.4 
Wyoming. 	109 	0.3 	682 	0.1 	 16.6 	24,282 	 39.0 	0.4 
Vermont 	104 	0.3 	788 	0.1 	 193 	24.793 	 38.6 	0.4 
North Dakota 	68 	0.2 	447 	0.1 	13.7 	30424 	 253 	0.4 
South Dakota 	54 	0.1 	371 	0.1 	 8.7 	23,321 	 17.7 	0.3 

Source: Service Industries USA, Gale Research 



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 directory also provides information on foreign investment and indicates, 
for instance, that 30 Canadian pulp and paper companies are under some degree of U.S. 
ownership. Western engineering fi rms conducting Canadian environmental work for Celgar Pulp, 
Northwood Pulp and Timber, Weyerhaeuser and others could then enquire about U.S. 

opportunities through the parent firm. 

The Forest Industries North American Factbook, available at the above telephone number, 

provides a range of relevant 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 Weyerhaeuser, Noranda, and others have various mills in Canada and the United States. The 

operative question would then be whether engineering firms who have assisted these companies 

with their Canadian environmental concerns have also inquired regarding the feasibility of being 

involved with the affiliates' 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. 

8.5 American Engineering Firms 

It is evident that, in many instances, Canadian firms should choose to align themselves with 

American engineering firms in a given region. While perhaps not a client in the traditional sense, 

U.S. engineering/environmental firms do represent a route to a potential client base for Canadian 

firms. There is certainly a wide selection of U.S. firms with which to partner. As indicated in 

Table 23 (describing the number, employment, payroll, and revenues of engineering firms by 

state), there are some 6000 engineering firms in California alone and several other states have over 

1000 firms. 

The alliance may involve acting as a subcontractor on a given project or it may involve working 

together in pursuing certain opportunities. The form of 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 open to being approached by 
Canadian  firms with the appropriate expertise, and that alliances and joint bids are very common 
within the U.S. engineering 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. This suggests that some form of local 
presence will be required if Canadian environmental engineers are to penetrate the market. The 
following pages discuss 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 employ-ing 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 140.3  The Directory is a useful source of information on individual 
firms and indicates that U.S. engineering firms range in size from one employee up to large firrns 
of several thousand employees. 

There are some 39 committees and 50 member organizations comprising the ACEC. Of the 
committees, the following six may be of particular interest to Canadian firms: 

• Business Insurance Advisory Cornmittee, James Pierce, Staff; 
• Education and Registration Committee, Sally Keene, Staff; 
• International Engineering Committee, Angelo Iasiello, Staff; 
• Hazardous Waste Action Coalition, Terre Belt, Staff; 
• Small Firm Coalition, James Pierce, Staff; 
• Environmental Committee, Lee Garrigan, Staff. 

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 hiterest in teaming together for third-country markets, etc. 

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

3  Foreign firms cannot be direct members of this organization. 
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in given states and given disciplines can be identified, printed and mailed out. For instance, all

environmental firms in Oregon 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

fmancial statistics of U.S. engineering firms is available from three separate survey studies, each

costing $US 195.

The 1991 Fee Survey details a range of billing and professional fee areas based on an extensive

survey of the U.S. engineering community. These areas include: Billing Rates and Markup;

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

Pricing; Marketing Department Structure; Project Type Fee Data; and Regional Analysis. The 1991

Financial Statistics Survey details a range of financial areas based on an extensive survey of the

U.S. engineering community. These areas include: 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;

and Regional Analysis.

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 Environmental Engineering Commwtity

There is a well organized formal environmental engineering community in the United States. The

document Environmental Engineering Selection Guide is published by the American 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 (see Appendix D). The Guide

can be obtained free of charge from Annapolis, Maryland at (301) 266-3311. It also discusses

the Academy's objectives, certification requirements, by-laws and other matters.

The Academy also publishes an annual document Who's Who in Environmental Engineering

which identifies specialists in all facets of environmental engineering. It is available at the above

number for $US 60.



Section Nine: Identifying Public Sector Opportunities 

In addition to private sector opportunities discussed in the previous section, the public sector also 

represents an area of potential interest and business for Canadian firms. For example, the U.S. 

government alone represents around $US 19 billion in annual environmental spending 

(approximately double the total Canadian private and public market). Sources that we have 

interviewed suggest that the EPA, DOD and DOE are becoming increasùigly receptive to unique, 

cost effective cleanup technologies and to being approached by firms with innovative technologies, 

ideas or solutions. 

Canadian engineering fi rms 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 note that future NAFTA negotiations will likely cover state and 

provincial procurement policies.) 

In our view, Canadian firms with strong research/tecluiical capabilities are most likely to profitably 

penetrate the public sector market through alliances with a U.S. partner. The partner might be a 

university, an engineering firm, an environmental lobby group, a defence contractor, or some of 

the other channels discussed in this report. Partnering may mean an ongoing alliance or it may 

mean selling one-time service to a contractor. For instance, as stated by an environmental 

executive of Lockheed, large firms such as Lockheed' and Rockwell typically spend 70 percent of 

contract value on subcontracts. 

The General Services Administration (GSA) is the central purchasing organization for the U.S. 

federal government, similar to Canada's Department of Supply and Services. The GSA, at (202) 

708-5804, also produces a range of inexpensive or free documents such as Doing Business with 

the Federal Government, the Federal Buying Directory, Contracting Opportunities with GSA, and 

Listing of Commodities and Services. 

1  To put things in perspective regarding the challenge Canadian firms face in penetmting the U.S. market, Lockheed 
has a current database of 450 qualified contractors in the various environmental technologies. 
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The U.S. federal govenunent market is notorious for its bureaucratic layers - small Canadian firms 
attempting to penetrate it without a partner may find that they devote substantial resources without a 
corresponding payback. Buy American requirements 2  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 often felt to 
be "wired", with the winning firms having laid the necessary groundwork several months 
previous.' As well, some federal projects entail "small business set-asides" wherein entire 
contracts or portions thereof may be reserved for small businesses or may offer a 12 percent price 
advantage to small firms. Canadian Trade Commissioners in the appropriate region should be 
referred to for additional information in this regard. 

It has also been suggested that Canadian firms should extend their marketing effort beyond the 
central "procurement" people at federal agencies to encompass officials in other managerial, 
engineering, regional, 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. 
Regarding DOD's remediation efforts, some suggest that the regional offices and the hands-on 
contracting officials are the sources that should be contacted. 

This section illustrates certain steps that can be followed, and sources that can be consulted, by 
Canadian engineering finns to identify potential environmental opportunities in the American public 
se,ctor. Public sector opportunities can be found principally within the EPA, the Department of 
Defense, the Department of Energy, the State Governments, and Municipal Governments. 
Economic development agencies and downtown core development agencies also play a relatively 
active role in the United States and may represent a usef-ul source of information and/or contracts. 

The Environmental Contract Opportunity Report, a report available from the United 
Communications Group at (301) 816-8950 for $274 annually, is a weekly publication which 
details the federal, state and local environtnental procurement opportunities of potential interest to 
industry. Generally, opportunities are classified into the following categories: asbestos, energy 
conservation, environmental engineering, environmental equipment, environmental research, 
hazardous/solid waste, recycling, health and training, storage tanks, water, soil and air. 

2  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 app lied in favour of domestic suppliers. Services are not covered by the FTA chapter on 
government procurement. The Buy America Act therefore applies to services tendered by the U.S. Federal 
Government. 
3  Nonetheless, the CBD is a valuable source of daily information. It is available from the Government Printing 
Office at (202) 783-3238 for  5US261 per year. 
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Table 24: EPA Organization Chart
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The Government Agencies Directoly, published by the Air and Waste Management Association in 

Pittsburgh, can be obtained from the association at (412) 232-3444 for $US 8. The directory 

provides an overview of the federal, state, and local agencies involved in environmental matters. 

9.1 Federal Government - The EPA 

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 

approximately $US 7 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. 

Its organization chart is presented on the attached schematic. The EPA can be a complex 

organization to navigate (see Table 24) - the following contacts should provide Canadian firms 

with some assistance in reaching the appropriate officiaLs. 

• 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. 

• David Berg, the Director of Technology Innovation, at (202) 260-9153 is a good contact 
for Canadian firms interested in applying for a Research Development and Demonstration 

permit to demonstrate a tecluiology at a U.S. site. 

• LNFOTERRA is part of a UN network of 138 countries that registers environmental experts 
for some 1000 environmental topics. The U.S. focal point can search several hundred 

databases and also lists about 600 experts who have agreed to respond to inquiries 

concerning their particular areas of environmental expertise. INFOTERRA is located at the 

EPA Headquarters Library in Washington, D.C. at (202) 260-5917. 

Information on the agency's technical and research-oriented aspects can be obtained from the 
EPA's Center for Environmental Research Information in Cincinnati at (513) 569-7562. 

For instance, project sumrnaries for some 1100 research projects (covering the 11/91 to 
03/92 period) can be obtained from this source. These projects are technical in nature, 

_ 
organized by type of media, and easily obtainable. 
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• The annual document EPA Research Program Guide is also available from this number. This

is an excellent source of information documenting all research activities in the air, drinking

water, water quality, hazardous waste, toxic substances, pesticides, radiation, multimedia

and Superfund areas. It provides details regarding the project, the contact and laboratory

name and telephone number, the dollar value of the project, and the percent being conducted

in-house. Given that over 60 percent of the EPA's research budget is spent through

extramural contracts, grants and cooperative agreements with organizations outside of the

EPA's labs, it is evident that Canadian firms interested in conducting research for the EPA

should obtain this document.

The EPA Journal, produced monthly 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 fums. 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. It

is a report by the EPA to Congress. It is available from the National Technical Information

Service of the federal Department of Commerce in Springfield, Virginia at (703) 487-4650

for approximately $US 50.

• The. EPA has four Centres of Excellence typically mandated to examine, develop and advance

the technological status of their respective fields, as follows:

• Center on Airborne Organics, (617) 253-4566
• Multiscale Experimental Ecosystem Research Center, (410) 228-8200
• Center for Clean Industrial and Treatment Technologies, (906) 487-2798
• Center for Ecological Health Research, (916) 752-2113

Further information on the relevant centres can be obtained by Canadian firms through

contacting Karen Morehouse, EPA Director of Centers, at (202) 260-5750.

The EPA is a large organization with vast knowledge and information on the U.S. environmental

scene. Canadian firms should be able to obtain helpful insights from the agency.



9.2 Federal Government - The Department of Defense 

Each year, Congress produces a document listing all DOD sites and the environmental status of 

each. This document, The Defence Environmental Restoration Program Annual Report, is 

available from the National Technical Information Service at (703) 487-4650. 

One can obtain fairly detailed information from DOD and DOE describing plans and expenditures 

for individual military and energy installations, and the contractors engaged by these various 

facilities. One example that we obtained described the division of the $818 million projected to be 

spent at the Oak Ridge National Laboratory Site during 1993-1997. The breakdown covers the 

defence and nondefence aspects and the assessment, cleanup, waste management, and corrective 

activities spending. 

As well, the DOD's annual report lists all installations, by state, and the progress that has been 

attained at each. 

David Olson of DOD's Installation Restoration Branch, (703) 602-2571, is a good contact for 

firms interested in DOD work. Other possible contacts include the follovving: 

Contact 	 Group 	 Telephone 
Carl Nealing 	 Air Force Environmental Office 	(202) 697-9267 
Paul Yaroschak 	 Navy Environmental Office 	(202) 692-7110 
Larry Barb 	 Army Environmental Office 	(202) 695-7824 
Guy Everhart 	Defense Environmental Support Office 	(703) 325-2215 
Michael Carricato 	Office of Environmental Restoration 	(202) 695-7820 
William Parker 	 Office of the Environment 	(202) 695-7820 

If the contact is no longer in the position, Canadian fmns should ask for the Environmental 

Restoration Division. 

9.3 Federal Government - The Department of Energy 

The department's five-year plan describes in detail the priorities and activities of the department. It 

can be obtained from (301) 903-3555 and represents a base from which sites can be identified 

and contacted. It organizes the departmenfs thirty year cleanup mission into more manageable 

increments. 
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Table 25: State Government Contacts in Economic Development Departments 
skskerthismikligibiliablierIMEW161618à1dEkkg 

ALABAMA 
lucid  P Romberg« 
Digested 
Ihti. of Economic A 

Community Affairs 
061 Newman ridge Rd. 
Montgomery. AL /610/ 
Inn 243.8472 

ALASKA 
Paul fur 
Dims« 
Ec000014t Development 
Depi. of Comm« • 
Ecoesorak °terror. 

P.O. boa D 
bream. AK 9N11 
(107 )  463-2017 

ARIZONA 
hum E. Musk 
Metre 
Dept of Comment 
1800 N. Center Ave. 
Pharr. AZ 87012 
11021 001/06 

ARKANSAS 
Dave lietingtou 
Dieter 
Inertia Development 

CO11101. 
I Capitol M.I. 

RM. 4C-360 
Link Rocs. AR 72201 
( 101)682-1121 

CALIFORNIA 
het Wright 
Cheraw 
Dept. of Comment 
1101 K So.. Ste. 1700 
Sectsurato. CA 91114 
11110 1213962 

COI ORADO 
lied  Nkhans 
Speed AIth1lal 10 Dr 
Gamer 

OW of burr« 
Veneer« 

Gomm's Olt 
1611 Ilkoadnay.  Sac.  1710 
Deets«. CO 10102 
(101 1 813.1140 • 

CONNECT ICU T 
Joseph hkGee 
Committionet 
Dem. of Economic 

Development 
SIS  rook St 
Reidy 1141. C r 06067 
0011  2114201  

DEI.AWARE 
John J. Cart Jt• 
Duce« 
Ekstlopereent Off. 
19 Kings Hoy. 
Dore. DE 19901 
0021 719-427 1 

FLORIDA 
Sine Mayberry 
Difector 
Div. of Economic 

Developorat 
Dept. of Comment 
301•11 Core leis. 
Trinket«. FL 0399 
(l04)4111-1/00 

GEORGIA 
Ibutelolph  I.  CM10811 
C0111111i1O100tt 
Dupa.  of Ineenty. Trade 
IL Tourism 

313 Peochstee Cu. Ave..  
NE. Ste. ICCO 

Atlanta. GA 1010/ ' 
0041 636-1371 

HAWAII 
Mutts, E. Tong 
Muir 
Dept. of Ilutneta. 

Economic Dredopmenl 
Torino 

220 S. Kling Sc.  I 1000 
ilosolulo. ill 16111 
0081 1414914 

IDAHO 
Jay E. Eiseman% 
Administrator 
Des. of Coalmen« 
700 W.  SuIlt SI. 
Polie.  ID I1)720 
12011  3)44470 

ILLINOIS 
Jan Gm». 
Ohm« 
Slips. of Cramer, 

Community Alialhl  
630 E. Adams Si.. lad FI. 

 Seloolleld. IL 62701 
017) 711-1032 

INDIANA 
Pm Venausates 	. 
Diner 
Susie« Destioliner • 

14111t1i08 Gt9119 
Ike of COMM(' 
1 N. Capital. Si,.  7170 
lodianapolis. IN  40204 
OM 02.1888 

IOWA 
Allan T. 'hones 
Dogma 
Lk«. of Economic 

Deselopment 
200 E. Grad 
Des Moines. IA 30109 
1310 181-4817 

KANSAS 
Tom fitynald 
Mertes 
Div. of Emitting Indust« 
Dey4. of C0111111t111 
4045W  EigN1.  Sali fi.  
Topeka, KS MY» 
010 296-3110 

' Lhasa Hirai 
Startup 
(e« of Courseut 
4011 ie Eighth. rh n. 
Topeka. KS 46612 
011) 2161480 

III  Thomism ' 
Dieecte 
Div. of Inertial 

Developer« 
Dept. of Comment 
4005W  Lech. rh 
Tort& KS 44401 
011) nexsz 
Chau les  Warren 
Pendent • 
Karat. loc. 
403 sw vibe.  lia FI.  
Topeka, KS  64103 
11111 216-1440 

KENTUCKY 
GtIlt C. Roialll 
Seem«, 
Commerce Car.« 
Capital Plea Tower 
Franlifoet. KY ,  40601 
(102) 364-7670 

LOUISIANA 
emits A. Nytop 
Setter« 
Pipi.  of Economic 
Den/ore« 

P.O. Doe 14111 
loon Rouge. LA 7004 
000  142•101 

MAINE 
Lynn Wachtel 
Commissiodset 
Dept. of Economic 

Community Deseloenrel 
Sasse  House rebut, 19 
Auger,  ME 04111 
(207) 2111•2134  

MARYLAND 
• /limn W. Priffet 

Dine°. 
On. of Berets it 

Development 
217 E. Reduced Si. 

 Baloinore,  MD 21203 
(3011311-1100  

MASSACHUSETTS 
Duel Gergoey 
Scans« 
Ernie« Off. of 

Economic  Allais 
 I Atheist« Pl.. 

Ii..  1101 
Roston, MA 03101 
(4 17) 72741180 

MICHIGAN 
bill  Louas  
Mom 
Mandannelng 

Dielertessorece 
P.O. Most NW 

0109 
I IICM 

MI 4
-0601 

MINNESOTA 
Jt004t 

Direct« 
Etomak Ondopme« 

Div. 	• 
Dept. « Enetgy 

Economic Development 
110E.  Kellogg 1114-, 
Rm. 900 

SI.  Paul.  MN 0101 
(613 )  214. 1976 

MISSISSIPPI 
J. Mac Holladay 
Ennui« Diemen 
Dept. of Earl/ode 

Community Dert10,10t10 
P.O. boa 841 
heron. MS 19203 
(401) 119/1449 

MISSOURI 
Cal Karel 
Direcre 
Dept. of Et000111êt 

Deselopment 
P.O. boa 107 
MINI« City.  MO 4)102  
1114) 1/1-4963 

MONTANA 
Robert Iran« 
Administer°. 
Sullnts1Developmcm On. 
Om of Commeece 
1414 Ninth Am. 

Mt 1%20 
NON 444-1011  

NEBRASKA 
resit II 	 
Duedoe 
Dept. of Econoenk 

Developer« 
)01 Cemenetial  Mill S. 
P.O. Box 94666 
Lincoln,  NE UM 
(402) 471-3111 

NEVADA 
Jim Spoo 
Eattiolitt Disty100 
COMM. on Economic 

Development 
3131 S. Canon St. 
Canon City. NV 81710 
(102)417.4121  

NEW HAMPSHIRE 
William Preen 
Ditectot 
Dee of Retort« à 

totemic Development 
P.O. boa 834 
Corm& Nil 03/01 
14011 27/1111 

NEW JERSEY 
Rocco Goettkel 
Ditectoe 
Dr. of Economic 

Dese10116410 
Dept of leasing 
20W.  rate  SI. .  CN 121 
berm. N1 00623 
(100)302-7717  

NEW MEXICO 
William E. Geer 

, Seeman 
Dept. of Economic 

Deselopment 
I ICO Se hand' De. 
Sian  Fe,  NM 81701 
0011 12/000 

NEW YORK 
VéRtt04 Ittt 
Commissioned 
Dept. of Commie« 
I Commit«,  Pli. 

 Anent. NY 1220 
010 414-4100 

NORTH CAROLINA 
Alsah  Il.  Wald yy 
Duetted' 
beers, 

Dettlufuncin 
Dept. of Economic 11 

ommunity 
lieselosesent 

410 N. Suitable') St 
Ilakigh. re( 2760) 
11111 731 4111 

N01111 DAKOIA 
(vostince) 
Doectoe 
Economic Developmeni 

finance 
SISIt Capitol °weds 
604 E. She 
binned.  NO  11101 
0011 224.2110 

OHIO 
Donald  lakes« 
Male 
Dept. of Development 
/7 S. lligh Se. 19th 
Columbus. OH 4066 
(614)  404.330  

OKLAHOMA 
D. Grego« Main 
Eamon" Dime • 

of COMIINItt 
6101 &Wiry Est. 
Meru» Chy ,  OK 

73116 
0011 8414110 

OREGON 
Gen Dr« 
Merin 
User« Dist/cement 
Die of Et00001it 
Dnieper« 

393 Carr Sc. NE 
Sake  01 17110  
13031 i73•1223 

PENNSYL VAN1A 
Andre« T. Careering 
AtIke Seetnaty of 

Constance 
Dept of Comm.,,,  
03 Fours bldg. 
Héttiewg. PA 1 7 120 
(717) 7813840 

RHODE ISLAND 	• 
Joseph Paoli» lc 
Duns« 
Dept of Economic 

Deserpment 
7 likkyon Walkway 
novidince. RI ONO 
14011 3114401 

SOUTH CAROI INA 
Wayne L. Sterns 
Duectoe 
Saisi  Deselcroment Budd 
P O. Bos 
Columbia. SC 29102 
16311 714 141.K1 

StIt1111 DAROIA 
Dattell Mullet/Yid 
Commission(' 
foOtt1004 .1 011 of 

Leeson« DeseloPenral 
Capitol Lake  PI,  
Pi,,,,. SU  51101 
0011 171/012  

Unfit:50f 
Cad lohmun 
Commisoomt 
Dept. of Economic 

Communit y 
Developmem 

120 Site Ave.. N 
Nashvilk,  1e4 1120 

141.111114 

TEXAS 
(Vocancy) 
Duce« 
Economic Denlopmem 

Off. of the («sewn 
P 0 boa 12421 
Austin, TX 71711 
1310 4612060 

UTAII 
Lena Blake 
Mee« 
Div. of Businnt 

Economic Developmeni 
Community A Economic 

Devdopment Dept. 
324 S. State  Si  .  Sm,. 200 
Salt Lake Co,. UT 114111 
1101)111-010  

VERMONT 
William Kenetson 
Commissioner 
Dept of Etomenk 

DtttS09111,M 
101  Susse  St 
MontrIke. VT 01401 
18021 8211221 

VIRGINIA 
Hugh D. Keogh 
DutclOt 
Dtpc of Economic 

Ikedopnurni 
1021 E. Coy Si. 

 Rkhenond. VA 21219 
11011 371.1100 

• 
WASHINGTON 

Paul Itaki 
Meese, 
Dept of Tiede A 

EcOnotnit rkseloPment 
101 Genteel 
Adminiu tattoo Bldg. 

WS: AX 
Mympta, WA 11104 
(200 70.7436 

WLS1 VIROINIA 
Ai,;  Johnson 
Ducctoo 
liovernot't Off of 

Communist A Induutial 
Ine, clopmcon 

Stitt t amen',  Pm  146 
( 'has leu on .  WV  21 )01 
01141  $410101  

WISe ONSIN 
lied  Alliais 

 Detentea  
II ut  ul llusent“ 

arctuolmeni 
Dept ol Deselopmem 
P 0 Bo. MR 
Machion, WI 070 1  
0011 2661011 

WYOMING 
Steve Schmitt 
EarCelibt Meta°. 
Mt, of Economec 

Community 
Devtlopmem 

Dept. of Comment' 
122 W. 21th 	2 W. 
Cheyenne. WY 82001 
0071 777•3M1 

DISTRICT OF COLUMBIA 
Austin E Penny  lu  
Mindy Mayen 
Economk Deselopment 
1110 Pennlyhania. NW 
Wathington, DC 20001 
1202)121.660D 

AMERICAN SAMOA 
Lydia I Akan« 
Didectot 
Olf. et Economic 

Deselopment Planning 
Aortic«, Samoa 
(*ammo' 

Utuki 
Pagn Pao. AS 96719 
0414) 611 110 

GUAM 
Clunks Ctitodomo 
Adminititatot 
Guam Leone.« 

Development A whom y 
590 S Matte 111 
1 amuning. GU  96111 
1670 446.4141 

NORM' RN MARIANA 
ISI ANOS 

Licht M. Sable, 
At•ng  L  «cum. Dunne. 

ominummalth 
Onelnotnem Authm111 

P.0 this  1 14it 
Snpan. RIP 469t0 
( 610) 214 11.11 

/WHOM S 10111f, 
theritfif 
Otot 	t nmninte 

tabou  
tall tel der (mmonew 
%moan. RIP %Mil 
14 10) 112 Ell I 



The document entitled Doing Business with the Department of Energy is a useful source for

Canadian firms and is available free from (202) 254-5583.

Paul Grimm of DOE's Environmental Restoration and Waste Management section would be a

useful source for Canadian firms interested in potential DOE work. He can be contacted at (202)

586-7709. Other possible contacts include the following:

Contact
Henry Garson
Diane Morales
Kathleen Taimi
John Tseng
Leo Duffy
Robert Barber

Group Telephone
Office of the Environment (202) 586-7413

Office of the Environment, Safety and Health (202) 586-6151
Office of Environmental Compliance (202) 586-5518

Office of Environmental Guidance and Compliance (202) 586-5680
Environmental Restoration and Waste Management (202) 586-7710

Office of Risk Analysis and Technology (301) 353-3477

If the contact is no longer in the position, Canadian firms should ask for the Environmental

Restoration Division.

9.4 State Governments

In addition to spending large amounts 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 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. These contacts cover all facets of state environmental
management. •

To obtain this $US 40 document, contact the Council in Lexington, Kentucky at (606) 231-

1866. It should be purchased by all Canadian firms who are seriously interested in entering

regional markets in the United States. Technical information on the document can be obtained

from Steven Brown at the above number. .
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Table 26: State Government Contacts in Environmental Protection Departments 

ALARAMA 
Leigh Pelmet 
Dims« 
Dim. of Envitoomental 
14raineuts 

1711 Contemn.» 
Dickinson Dr. 

Mummery. AL 341/0 
12031 271.7761 

ALASKA 
John A. Sand., 
Comminium 
Dept of Envkautatial 

Contervadat 
P.O.  loi 0 
Juneau, AK 91111 
000 4612600 

ARIZONA 
Edrad Z.  Foi 
Direct« 
Dim. of Eademomental 

Quaky 
2006 N. Central Ave. 
Plunk AZ 83004 
(402) 2e231:0 

ARKANSAS 
Ueda Maids 
Mum 
POI1106041 Cued Eulogy 
8001 Nahum' Dr. 
P.O.  log 9183 
Little Rock. Al 72101 
000 1617408 

CALIFORNIA 
James Suca 
Stamm 
radioman' PretaxMe 

A811147 
333 Capitol Mal 
Sunimeto. CA 93114 
1910 442-3846 

COLORADO 
Toi.  Loam 
Di1441431 
Health & Envitomentai 
Palumbo Off. 

Dept. of Health 
4210 1.  11011 Ave. 
D..,.  CO 10230 
11031 111419 

CONNECTICUT 
Timothy I.E. ketan 
COIIIIIMS440044 
Div. of Envitoememal 

DeplQuks. Eavironommai 
Ptotectioo 

161 Cam« Ave..  Ri.. 161 
Hulloed. CT 06104 
1200 1142118  

• DELAWARE 
Edwin H. Clark II 
Sectetuy 
Manuel Rnources 
Emigrant« Dra. 

SI Clap Hwy. 
P.O.  los 1401 
Dever. DE 19901 
(KM 719-4401 

FLORIDA 
Carol 1140441488 
kaftan 
De«. of Endreadoental 

Regulaticie 
TIM Tavers 
2403 Iltakomee Rd. 
Talkihame. FL 11399 
p04)0344401 

GEORGIA 
Hued Rob« 
Dim« 
Envirennwetal Presoak' 

DM. 
De«. of Natural 

Resource* 
201 Ream Se.. SW 
Adam,  GA 30314 
(404) 4344711 

HAWAII 
Reece Madman 
Deputy Director 
Eavkameerad Health 

Adwrautation 
Dim. el Ilealdo 
1210 Punchboel Si. 

 Honolulu. H116111 
( e) usrut 

IDAHO 
Jrapb Mid 
Adadratmer 
DM. of Earldom'« 
Due.« Health* 

Welfare 
1410)1.  Hilt« 
Maim,  ID 81701 
POO 31444« 

ILLINOIS 
Mary Grit 
Direct« 
Enviemmenial Primal« 
Neer/ 

2200 Churchill Rd. 
Spinelli«. IL 61701 

7411)1117  

INDIANA 
Kathy Punier 
COMMitI40011 
Dept. of Enviemunemal 

Management 
101 S. Meridiaa St. 
P.O. Boa 6011 
ladianapolis. IN 46321 
P17)2131141 

IOWA 
Alba Stahl 
DIsector 
Eadronnwoul Ptolemies 

Dept. of Naomi Rommel 
Maim Siam Off. Side. 
Des Moira. Ut 10319 

2814244 

KANSAS 
Ron Haninerediadde 
AC4111. Diodes 
DU. of Envitome« 
Pipe.  of Health* 

Endemism 
Fotbes  11.44. 1114/4. 748 
Topeto. KS 11 

211441/1 

Er.HTUCICY 
Willow C. Eddie 
Cosondukum 
Dept. I« E.114110111111111411 

Protecting 
Fluidal On. Pork 
18 Reilly Rd. 
Emilia% KY 40141 
13021 344-31114 

LOUISIANA 
Paul H. Templa 

DeprOlEnviromental 
Quality 

P.O. Boa 41064 
Imo  lois..  LA  10101 
(301) 3414161 

MAINE 
Dom C. Marriott 
Coraitaimer 
Eavirommetal helm** 
Die 

Sim H041$1 Swim / 1/ 
Aqaba, ME MU 
12071  212-7111 

MARYLAND 
Robin Perciaupe 
Seamy 
Dim. of the Emigrant« 
2300 MO4114411 lier. 
Rohl/note.  11031211 
(301) 431.1044  

MASSACHUSETTS 
Danid S. Cambium 
Commismaer 
Deys.  of E1144101141144441 

Protect'« 
I Winter Si. 
logo'. MA 02101 
16171 211411311 

MICHIGAN 
Ddben Rum 
Deputy Macaw 
Enviroamead Primed« 

Dept. of Natural lemma 
P.O.  loi 10028 
11.4111411. MI 48909 
010 3114917 

MINNESOTA 
Mkluiel Salvia 
Esecutive Direct« 
Eavitomanal Quality 
loud 

Stilt 	AUK, 
• 111 Craw 54.. Stt. 505 
Si.  Fui. UN 018 
1610 294-0212 

eussiturn 
21: Palmer 
Emotive Dimino« 
Dei*. of Eavitommid 

Prellos 20101 
latibel. MS 31211 
(401) 941K03 

MISSOURI 
David Shore 
Mecum 
01v. or Elllif01111114111111 

Quality 
Dim. of Natural Resomm 
P.O. Om 176 
Jeffers« City. MO 61181 
(I 411) 131.41110 

MONTANA 
Delimit Iwo« 
Dime« 
Environmental Sciences 

Dlv. 
Cogswell bldg. 
Mom. MT IWO 
/MO 414334 4 

NEBRASKA 
Randcdpat Wood 
Detector 
Deys. of E1144808111411441 

Conned 
101 Cadential  Mill S. 
P.O.  loi  1 4471 
Limoln. NE MOO 
(1102) 471.3114  

NEVADA 
Le* Dade* 
Administrate* 
Div. of Emitometual 

Notation 
III W. Nye La. 
Cara City. NV 19710 
0021 411.4470 

NEW HAMPSHIRE 
Rolm Vasa« 
Comardoeirt 
Dept. of EaMenonnual 

Services 
• llama Dt. 
Camped, NH 03301 
0031 371003 

NEW JERSEY 
kern A. Wean 
Ceounitdour 
Deys. of Earlamainual 

Pastenicm 
WI E. Si.,.  54.. Cti 402 
Trenton. NJ 08421 

291.211/ 

NEW MEXICO 
Judith Espinott 
racism> 
Dept. of Envirome« 
P.O. los 26110 
Same Fe. NM 17303 
1301 1 8374130 

NEW YORK 
Thomas C. Joey 
Commistioner 
Dr« of Enviteenwital 
Commotion 

Wolf  Rd 
Albany, NY 12233 

137.3446 

NORTH CAROLINA 
George E4M11 
13114004 
Do. of Envitrammal 

144/14/41114/41 
Enikonment Health 

N41111144 11110044111 
III N. Salnbury Si.  
P0  boa 27117 
Ridtsgh, NC 37601 
19191 1317013 

NORTH DAKOTA 
Foncts 1. Sehtstadt 
CI" 
Eniironovrattl Health 

Section 
Dept of lieus  
1100 Motouti Ave 
P 0 Cm 3120 
emotes. N11 11302 
17011 214 2114  

OHIO 
°maid R. ScIrmeardus 
Mega 
Emucionsemal Pooteciton 

Agency 
HMO Watermark Dr. 
P.O. 1404 loll 
Columbus, 011 41314 
16141 414-278.1 

OKLAHOMA 	• 
Math S. **nun 
Deputy COUfflitiklitt 
E111444011111111144 Health 

Services 
Dept. of Health 
1000 NE IOU St 
011alsoma  Clip.  OK 

73117 
14031 3714036 

OREGON 
Pod Hellitil 
MEMO« 
Dem. « Environmental 

Quality 
811 SW Sloth Ave. 
Penland.  01 11204 
(301) 32911103 

PENNSYLVANIA 
Gee« Roberiton 
Field Operatioas Deputy 
Deys. of E114110111114114111 
lamas 

FM« bldg.. 1115 
P.O.  loi  3063 
Haerisbute PA 11103 
0111787.3031 

RHODE ISLAND 
Loam Dud« 
Deena 
Deys.  of Envitommestal 

1.4aitairM4/1 
Hayes Si.  

Providence, RI 02101 
14011 3774771 

SOUTH CAROLINA 
R. Lewis Slue 
Deputy Commituonee 
Earkommial Qualml7 
Coat« Off. 

Dept. of Health it 
EnteOnletnid Conn« 

2600 Dull Si.  
Columbia. SC 29101 
11011 114.3360 

SOUTI1 DAKOTA 
Robin E. Robots 
Storm, 
Deys of Wain di Nitwit 

Retainers 
123 E Capttol Ate. ,  Joe 

F 00 Bldg 
Putt,. SD 31501 
001) 7711131  

TENNESSEE 
Wayne Schuller 
Autumn COMmitii01141 
Sue. of Environment 
Dept. of Envuoament 

Consetvétion 
130 Ninth Ave.. N..  lai  
Nashville. TN 37247 
(III) 7413611 

TEXAS 
L. Doa Thurman 
Associate Commissioner 
EP4410411114111  I CORIUM, 

Health Ptotection 
Dept. of Health 
1100W. 40.555. 

 Amain. TX 71736 
1110 438.7341 

UTAH 
Kraals L. Allier« 
Mum 
Div. of Eavitonmenid 

Health 
Dept. of Health 
2111 N. 1410W. 

 P.O.  lot 16490 
Salt Lobe  City. UT 114114 
11011 1114131 

VERMONT 
Miami A. McLain 
Commission', 
De« of Enviroomensal 
Commotion 

Aim', of Manual 
Resoutcn 

101 S. Main Si., 1 S. bldg. 
Wawbuo. VT 05479  
11021 344.1771 

VIRGINIA 
Keith J. Bouleman 
Admintstraiot 
Councd on the 

Envitoament 
1103 Minas Si. Off Bldg. 
Richmond. VA 23219 
000 7116-1300 	• 

WASHINGTON 
Chitine  Gtegoite 
Diana 
De« of Ecology 
WS: PV31 
Olympia. WA 91503 
120614394168 

WEST VIRGINIA 
J.  Edna(' Hamm' III 
Minor 
Dis. al teetotal Resouters 
Commene. taboo 

"monumental 
14401040 Clem 

Capit a l  Complus.  Bldg J 
Club/1mm. WV 21101 
1X111  341.2114  

WISCONSIN 
Lyman Wit* 
Adman° Si In 
Enviscuumnial Equalm 

Dl,.  
Dept. of Mum& 

Resources • 
P.O Boa 7921 
Madison, WI 13707 
0011 364-1099 

WYOMING 
Dennis Hemmer 
Dorm° 
Dept. of Environmental 
(»aids 

Iletschkr Bldg 
122 W. 11111 Si. 
Cheyenne. WY 12002 
13071 717.7938 

DISTRICT OF COLUMBIA 
Feud Bishop 
Adminismalot 
Housing L  Environmental 

Regulation 
Adminisitation 

Consumer It Regulatory 
Mies 

611 II 	NW. Rm.  SOS  
Washington, DC 20001 
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A similar document, entitled State Administrative Officials, is available from the Council's order 

department at (606) 231-1850, for $US 30. This document lists senior officials in various state 

departments, including the Commerce and Economic Development departments. Table 25 presents 

a listing of the "economic development contacts" at each of the 50 state govenunents while Table 

26 presents a similar listing of "environmental protection contacts". 

• The State government environmental contacts are able to provide Canadian firms with 

insights regarding the environmental challenges, problem areas, programs, capabilities, 

legislation and priorities of the state. 

• The State "economic development contacts" are a valuable potential source of information 

regarding hidustrial capabilities, alliance partners, manufacturing firms under pressure, 

and other industry-related subjects. 

The documents Government Finances and State Government Finances provide comprehensive 

information on sewerage, highway, and education capital outlays by state govenunents 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. 

The National Association of State Purchasing Officials (NASPO) is located in Lexington, 

Kentucky at (606) 231-1906. The NASPO is staffed by the Council of State Governments. It 

represents 110 members, namely the purchasing officials of all states. The NASPO has an annual 

conference, and offers a course to companies on selling services to market to state governments. 

The NASPO produces a quarterly publication as well as the guide How to do Business with the 

States: A Guide for Vendors. Canadian firms interested in selling to state governments should 
contact the NASPO officiaLs listed in Table 27. 

Through consulting the State Administrative Officials document and the NASPO described above, 
Canadian firms can then contact the appropriate state officials to discuss state plans, needs, and the 
like. States also produce relevant material, such as the reference "Establishing a Representative 
Office in California". Available from the state's Department of Commerce in Los Angeles, this 

document describes how to establish a physical presence in the state.4  

4  The document estimates that a four-employee office in California would cost $370 thousand to establish and 
operate for one year. This estimate includes a generous allocation for furniture, computers, and rent ($4300 per 
month) and salaries ($262,000 for four people). 
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Table 27: Contacts at the National Association of State Purchasing Officials 

Alabama 	 N. Kent Rose 
Alaska 	 Dugan Petty 
Arizona 	 Margaret E. McConnell 
Arkansas 	 Edward J. Erxieben 
California 	 John S. Babich 
Colorado 	 David Leavenworth 
Connecticut 	 Peter W. Connolly 
Delaware 	 Richard Cathcart 
District of Columbia 	Ric Murphy 
Florida 	 George C. Banks 
Georgia 	 Richard J. Weislçittel 
Hawaii 	 Robert J. Governs 
Idaho 	 Gerry L. Silvester 
Illinois 	 Ted Curtis 
Indiana 	 Mable Martin-Scott 
Iowa 	 Kenneth Paulsen 
Kansas 	 Jack R. Shipman 
Kentucky 	 Mike Haydon 
Louisiana 	 Virgle LeBlanc 
Maine 	 Richard Thompson 
Maryland 	 Paul T. Harris 
Massachusetts 	Phihnore Anderson III 
Michigan 	 William Warstler 
Minnesota 	 John W. HaggertySt. Paul 
Mississippi 	 Donald G. Buffinan 
Missouri 	 Joyce Murphy 
Montana 	 Marvin Eicholtz 
Nebraska 	 Barbara Lawson 
Nevada 	 Phyllis T. Williams 
New Hampshire 	Wayne Myer 
New Jersey 	 Giullo Mazzone 
New Mexico 	Gene Baca 
New York 	 Paula Moskowitz 
North Carolina 	Willian J. Stuckey 
North Dakota 	Bud Walsh 
Ohio 	 Roger W. Grime 
Oklahoma 	 Ross Johnson 
Oregon 	 Sandra Burt 
Pennsylvania 	George C. Fields 
Rhode Island 	Peter S. Corr 
South Carolina 	James J. Forth Jr. 
South Dakota 	Milton Schwartz 
Tennessee 	 Janice L. Harber 
Texas 	 John Pouland 
Utah • 	 Douglas G. Richins 
Vermont 	 Peter Noyes 
Virginia 	 Donald F. Moore 
Washington 	 Michael Levenson 
West Virginia 	Ron Riley 
Wisconsin 	 Jan Abrahamson 

Montgomery 	(205) 242-7250 
Juneau 	 (907) 465-2250 
Phoenix 	 (602) 542-5308 
Little Rock 	(501) 324-9312 
Sacramento 	• (916) 445-6942 
Denver 	 (303) 866-6191 
Middletown 	(203) 638-3247 
Delaware City 	(302) 834-4550 
Washington 	(202) 727-1179 
Tallahassee 	(904) 488-7303 
Atlanta 	 (404) 656-3240 
Honolulu 	(808) 586-0554 
Boise 	 (208) 327-7465 
Springfield 	(217) 785-7282 
Indianapolis 	(317) 232-3032 
Des Moines 	(515) 281-3089 
Topeka 	 (913) 296-2376 
Frankfort 	(502) 564-4510 
Baton Rouge 	(504) 342-8062 
Augusta 	 (207) 289-3521 
Baltimore 	(301) 225-4620 
Boston 	 (617) 727-7500 
Lansing 	 (517) 373-0300 

(612) 296-1442 
Jackson 	 (601) 359-3409 
Jefferson City 	(314) 751-3273 
Helena 	 (406) 444-2575 
Lincoln 	 (402) 471-2401 
Carson City 	(702) 687-4070 
Concord 	 (603) 271-2700 
Trenton 	 (609) 292-4751 
Santa Fe 	 (505) 827-0472 
Albany 	 (518) 474-6710 
Raleigh 	 (919) 733-3581 
Bismarck 	(701) 224-2683 
Columbus 	(614) 644-8493 
Oklahoma 	(405) 521-2115 
Salem 	 (503) 378-4643 
Harrisburg 	(717) 787-5295 
Providence 	(401) 277-2321 
Columbia 	(803) 737-0619 
Pierre 	 (605) 773-3405 
Nashville 	(615) 741-5970 
Austin 	 (512) 463-3446 
Salt Lake City 	(801) 538-3026 
Montpelier 	(802) 828-2211 
Richmond 	(804) 786-3846 
Olympia 	 (206) 753-6461 
Charleston 	(304) 558-2309 
Madison 	 (608) 266-0974 



9.5 Municipal Governments 

For Canadian environmental engineers, municipal governments probably represent the least 
attractive level of opportunity among the three tiers. Generally, municipal work is of a local 
nature, civil construction, roadwork, sewers, and the like and often involves governments that 
have long-estab lished relationships with firms in the area. 

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 Acts, 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). 

• It is not 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-teclutical services for eroded slopes which 
have caused landslides. 

• 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. • 

5  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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• 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 worker's compensation).

• Many municipalities generate documents describing how to sen to the City government. For

example, the Los Angeles government produces "Selling to the City of Los Angeles",

available from the City Purchasing Agent at (213) 485-2248, which describes the appropriate

contacts for construction work, water and power, airports, community redevelopment,

school districts and others.

• In addition to contacting the City Procurement Offices, companies should speak with the

appropriate environmental contact for the particular city. For example, in Los Angeles,

David Luther at (213) 237-0462, manages the Environmental Affairs area of the city

government.

• Many municipalities also have departments and/or programs serving small business. For

example, the Office of Small and Minority Business in Sacramento, (916) 322-5060, is

oriented toward small companies and favours small or minority firms on certain types/aspects

of contracts.

• Potential opportunities within water districts may be worth further investigation by

appropriate Canadian firms. For example, the Metropolitan Water District of Southern

California will be undertaking an estimated $6 billion in revamp and expansion of reservoirs

and treatment facilities during the next decade. Canadian firms can complete a "qualified

vendors list" questionnaire (it is segmented into civil engineering, environmental work,

consulting services, and other subjects) through contacting the District in Los Angeles.

Similar Districts exist in various U.S. states.



Section Ten: 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 

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 1Cingdom, Japan, and the Netherlands. 

Given titis degre,e 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. 

10.1 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

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 government library. The provincial

industry departments should be able to provide the document or a number where such documents

could be obtained.

10.2 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.

1 Generally, 75-80 percent of the investment is American. The source of the foreign investment levels information
is Statistics Canada.
2 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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Table 28: Canadian Companies Present in Western States
;=

The following represent some of the Canadian-owned subsidiaries currently operating in the western states of
California, Arizona and Nevada.

3-D Systems Inc;
Alcan;
Spar Aerospace;
Bank of Montreal;
Beak Engineering;
Bentall Development;
Bramalea Ltd;
Canada Wire and Cable;
Canadian Airlines International;
Canadian Pacific Hotels;
Cini Little Associates;
Confederation Life Insurance Co;
Seltech Satellite Corp;
Klohn-Leonoff;
D.C.S. International Systems;
DMR & Associates;
Fast-Trax Sound Corp;
First City Financial
Four Seasons Hotel Ltd;
Gandalf Systems Group;
Great West Life Assurance;
Trilon Financial;
Kilbom Engineering;
Western Pottery Co;
Lucas Aerospace;
Champs Food Systems;
Newbridge Networks;
Northern Telecom;
DW Thomson Consultants;
Prevost Car Inc;
Thomson Newspapers
Skyword Marketing;
Spicer Corporation;
Trizec Corp Ltd;
Hollinger Inc;

Air Canada;
Noranda;
Dyment;
BCE Development;
Golder Associates;
Derlan Industries;
Canada Life Assurance;
Canadair,
Canadian Imperial Bank of Commerce;
Cineplex Odeon;
Canadian Force Structures;
Coscan Development;
Northern Airborne Tech;
SNC-Lavalin
Domtar Inc;
Electrovert Ltee;
Financial Collection Agencies Ltd
Fleet Aerospace;
NRS/National Real Estate Service;
Glenayre Electronics;
Harbour Industries Ltd;
Homelife Realty Services;
Laidlaw Transit;
Litton Systems Canada;
Manulife Financial;
National Bank of Canada;
Noranda Inc;
PCL Construction;
Watts, Griffis and McQuat
Royal Bank;
Agra Industries;
Smed Manufacturing Inc;
Standard Aero Ltd;
UMA Engineering;
Suzy Shier Inc.

11



The list of Canadian companies active as direct investors in the United States is broad and includes

a number of resource, service, telecommunications, real estate, food and beverage, and retail

companies. Through contacting the appropriate Consulate, firms can obtain an updated listing of

Canadian companies with investments in the region of interest. For example, contacting the

Consulate in Los Angeles reveals that the Canadian firms listed in Table 28 all have some type of

presence in the California, Arizona and Nevada region.

Canadian engineering firms, particularly those with a relationship with these companies, may wish

to investigate possible related U.S. market opportunities. Again, such opportunities are enhanced

if the engineer has provided innovative solutions and top quality service to the client in previous

dealings.

10.3 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, management, construction, legal, and environmental companies. In a

sense, each of these activities provides opportunities for environmental 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.



Table 29: U.S. Projects of Canadian Contractors

This table presents a sample of some U.S. activities undertaken by Canadian construction firms
in recent years.

Company

Atlas-Gest

Banister Continental

Bechtel Canada

Black and McDonald

Both Belle Robb

Canron

Commonwealth Construction

Concordia

Ellis Don

Fitzpatrick Construction

Frankel Steel

Milne & Nicholls

Mollenhauer Construction

PCL Construction

Petrifond Foundation

SCI

W.A. Stephenson

Schokbeton

Taylor Woodrow

Western Caissons

George Wimpey Canada

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

Stores throughout the U.S
Apartments in Oklahoma City, Oklahoma

Institutional facility, Washington State

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

18 Special U.S projects underway in 1992, including Denver,
Los Angeles, Minneapolis

Office building in Baltimore, Maryland
Power dams in Washington and Alabama

Viaduct in Hawaii, transportation project in Seattle

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. Table 29 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. Gore & Storrie, SNC-Lavalin, Conestoga-Rovers, Monenco-Agra, Acres,

Golder, Trow, and Simons are among the prominent Canadian firms active in the United States

environmental market. Canadian engineering firms in the U.S. are regionally located. For

example, the Canadian firms Beak Engineering, Klohn-Leonoff, Golder Associated, SNC-

Lavalin, DW Thomson, and Watts, Griffis and McQuat are all located in the Seattle Post territory.

While such firms might naturally 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 some form of engineering alliance as being potentially beneficial to them in

their long-term export efforts. Companies such as Laidlaw, Browning Fenris, Waste Management,

and Wheelabrator sell 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.

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 requests to a consulting firm, Canadian engineering firms

will generally obtain higher quality and more useful reports and recommendations. The Big Five

consulting fnms3 have an extensive array of offices throughout the United States and Canada, as

well as a strong base of local contacts and sectoral expertise.

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

10.4 U.S. Companies and Canadian Government 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

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 committed to Canadian offsets 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.

• 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.



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

10.5 Canadian Governments

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

number of ways. These are described in Appendix A.

At the federal level, 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 trade fairs and marketing channels,

identify information on potential foreign partners, and assist with joint venturing and other strategic

arrangements.

In some instances, there may be in existence international agreements between Canadian and

American departments. For example, the U.S. DOE and Canada's AECL have a formal agreement

in place to conduct joint experimental and analytical development activities to dispose of spent

nuclear fuel and high-level waste. Clearly, firms working with Canadian departments in areas

where bilateral agreements exist should explore opportunities to gain U.S. business through these

agreements.

The following Canadian Consulates all have designated environmental contacts. The telephone

numbers are as indicated in Appendix A.

Atlanta - John Alexander
Boston - Martin Robichaud
Chicago - Mathew Share
Cleveland - Joseph Mikula
Dallas (Houston) - Nancy Jo Mayeux
Detroit - Anne Cascadden
Los Angeles - Michael Pascal, Mark Ritchie
Minneapolis - Jim Brompton
New York - Don Russell

4 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. Currently, these are Rick Rantz at
(613) 954-3425, Rick Thomas at (613) 954-3748, and Mike Taylor at (613) 954-3740.
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Seattle - Jane Hardessen Shaw 
Washington, D.C. - Connie Connor 

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. Further advice regarding how to benefit from 
Canadian government services is presented in Section Thirteen. 

10.6 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 telephone 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 associations5  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. 

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 SUS  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). 

5  This comprehensive guide also lists 54 "Elvis" organizations, including the Elvis Presley Fan Club of 
Luxembourg. 
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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

lobby firms and environmental pressure groups. Note also that there are a number of

environmental industry lobby groups pressuring for tougher green legislation on behalf of various

environmental industries.

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.

10.6.1 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.

10.6.2 Manufacturing, Resource and Other 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.

World Trade Centers (WTC) are found in 151 locations internationally, including Canadian centres

in Calgary, Edmonton, Montreal, Ottawa, Toronto, Vancouver and Winnipeg. The WTC offers
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members the use of office space, information services, trade research services, conference 
facilities, on-line trade networks, and other services. Further information can be obtained from the 
WTC Association in New York at (212) 432 -2626. 

10.6.3 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; 
• Air and Waste Management Association, Pittsburgh, (412) 232-3444; 
• Water Pollution Control Federation, Alexandria, Virginia, (703) 684-2400; 
• Coastal Conservation Association, Houston, Texas, (713) 626-4222; 
• Centre for Sustainable Agriculture, Davis, California, (916) 756-7177; 
• National Environmental Training Association, Phoenix, Arizona, (602) 956-6099. 

These organizations are generally active in lobbying and pressuring organizations into making 
environmental corrunitments. They may represent a good source of information pertaining to 
industries, policies, and trends. Firms should refer to the Encyclopedia of Associations for a 
comprehensive listing of relevant associations. 
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Section Eleven: Benefitting from Experience:
Case Studies

Several Canadian engineering firms are curréntly conducting environmental work in the United

States. These firms have generally entered the market for reasons similar to those described in the

Executive Summary, namely to diversify market risk, to access greater revenues and profits, and to

advance the Canadian and American operations toward the technical and managerial "cutting edge"

of the industry.

With a few exceptions, Canadian engineers have 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 where 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 "a 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 high 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 six

anonymous companies and briefly profiled their path in the following case studies.

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 old Georgia firm. Over time, the firm has become one of the
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largest engineering companies in the United States. The U.S. operation is now a wholly owned 

subsidiary of the Canadian company. 

l'hrough 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 Li 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 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 and the 
high expertise that it has developed in this area. Company B's 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 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 sum of

$100,000.

Case Study C

This small 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 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 relevant committee board of the American Society of Civil

Engineers.

The original partnership continued to conduct a series of waterfront development projects in the

U.S., 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.

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 suc,ceed 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 benefiting in Canada from our American specialists and 
experiences". The transferring of ideas and the exchange of expertise is fostered through the 
formation of a joint management committe,e which encompasses the President of each company and 
which meets regularly. 



Case Study F

This Canadian engineering firm has expanded into the U.S. market through acquiring two U.S.

companies. Both acqusitions have taken place during the past five years. In each case, the U.S.

offices themselves are now expanding more aggressively into environmental markets. The core

business of the two firms was not directly in environmental consulting although there is a sufficient

fit with environmental matters to make a gradual expansion feasible. The firm views their U.S.

penetration as part of a long-term strategic plan to expand further - probably with an additional 1-2

offices. In this regard, the firm feels that "it's easier to expand in the U.S. than in other Canadian

provinces".

In both of its acquisitions, F searched appropriate firms and subsequently engaged an outside firm

to evaluate the candidate's qualifications and status, including its stability, size, track record, nature

of business, and so on. The "times earnings" approach was the method of evaluation and

negotiation followed by F in making the purchases. Typically, the acquisition price was

approximately 3-4 times the annual earnings of the firms. In some instances, F is aware of firms

in higher growth environmental service areas where the asking price ranges as high as 8-10 times

earnings.

In conclusion, F warns firms against expecting quick profitability. "You must put in a couple of
years and some good dollars before seeing profits".



Section Twelve: U.S. Viewpoints: Private and 
Public Sources 

12.1 Advice From U.S. Manufacturers 

A substantial aspect of this study involved 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 corning 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 services. 

Earlier in the report, we identified the industrial sectors which 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 fimi 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 many U.S. manufacturing companies are explicitly 
unenthusiastic regarding the use of Canadian service firms - their concern rests with sourcing from 
an unknown non-local firm, rather than with any particular aversion to Canada or any other region. 
These companies typically source theifengineering expertise in-house or from small local firms. 
Thus, in this (roughly) one-half proportion of calls, it is unlikely that Canadian firms will uncover 
any opportunities without the use of local alliances. 

Virtually all interviewed firms placed 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. 

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

firms. 
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12.1.1 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?

• Those firms with in-house engineers 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 go on a
bidders list. The majority of firms are open and willing to add new firms to their list.

• Firms purchasing outside services 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 one preferred way in which environmental affairs managers
of U.S. firms would like to be approached by Canadian environmental engineering
consulting firms. Approaches vary 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 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.

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

• A few 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, such
as state environmental expositions, the American Iron and Steel Engineers Conference, and
the Water Environment Federation in Washington. In general, Canadian firms will have to
determine the most appropriate regional and sectoral shows through following the steps
outlined earlier.



12.1.2 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? 

• 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 businessand they ne,ed to separate 
the true specialists from those that are only marginally competent 

• Some firms have standard hiring practices which are set by their purchasing department and 
incorporate a variety of requirements. These may include proof of insurance coverage, 
financial capacity to complete the project, listing in business directories such as Dun & 
Bradstreet Directories, etc. 

• None of the firms contacted placed competitive price before quality of work or company 
reputation in their selection criteria. However, competitive costs were usually ranke,d among 
the top three criteria. 

• Another notable manufacturers' selection criteria that arose in our discussions was the 
opinion of local, state and federal agencies regarding the consultant's competence. 
Manufacturers often consult regulatory officials for their opinions. One firm stated that they 
meet state regulatory officials once per month. While state and federal officials cannot 
formally recommend one firm over another, they do present their views and knowledge 
regarding the capabilities of particular firms. "Most regulatory agencies will suggest 
companies who have done similar work or give a list of firms that do certain types of work,' 
but they tend to shy away from recommending someone". 

• Lawyers and insurance firms also play a role in some instances in recommending a particular 
engineering firm to their client. All interviewed manufacturers have legal counsel to help 
interpret legislative requirements. (Industry associations were also mentioned in some 
instances as the relie,d-upon source to "turn regulations into English"). All interviewed 
manufacturers have insurance firms to guard against liability concerns. 

• Another key selection criteria 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 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. 

12.1.3 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 corrunented that their perception of Canadian environmental engine,ers was that they 
were as sound and tecimically 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 experience is 
as appealing to us as any American firm". 

75 BERter&YouNG 



12.1.4 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 spending 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 be more 
aware of the need for environmental sensitivity and how this can affect sales and earnings. 

• Many of the interviewed firms do not have a separate environmental budget. In these 
instances, it falls under operating expenses, or health and safety issues. 

12.2 Other American Sources 

In conducting this assignment, we also spoke with a selection of American utilities, engineering 
consulting firms, universities, and governments 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. 

12.2.1 Engineering Consulting Firms 

A number of the firms that we spoke with displayed a willingness to speak with and possibly meet 
with appropriate Canadian firms. Our expérience suggests that American business managers are 
quite outgoing, enjoy talking, and are quite approachable. 

In general, there is a substantial amount of interaction among U.S. engineering firms. Large firms 
often align with smaller companies to fill certain technical and experience gaps. The geographic 
location of this expertise is less important than its nature, experience and reputation - as such 
Canadian firms would not be ruled out. Many of the firms interviewed already have some form of 
informal Canadian connection, as a result of conducting work in Canada, or having Canadians on 

. staff, etc. 

In discussions with U.S. companies, 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 
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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 may expect Canadian market assistance as a quid pro quo to any mutual U.S.

market success. As well, any expertise held by the Canadian firm in selling to the Canadian

government may well be of interest to a prospective U.S. partner. 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.

12.2.2 Utilities

Like most of the opportunities and sources identified in this study, the utilities must be approached

on a case-by-case basis. Results will vary depending on individual circumstances. One utility that

we contacted, for example, is located in the same U.S. building as a Canadian industry department

office. This source was coincidentally very familiar with the Canadian government's marketing

officer and would be receptive to approaches from Canadian firms. This anecdote indicates that

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 affected 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 utility-related opportunities further.

12.2.3 Universities

Universities play an active role in the U.S. environmental scene and many institutions interact

regularly with industry and government. One interviewee, for instance, relayed the unconfirmed

estimate that "one Southern U.S. university receives $US 90 million annually in Defense dollars

for environmental and related work". Research, development and training are obvious prime areas

of university expertise. 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 Firms with a substantial scientific/research element may wish to investigate 

opportunities with appropriate U.S. academic contacts. Generally, these institutions are open to 

working together with Canadian or American industries (provided industry rnoney is invested) on 

environmental matters. 

12.2.4 Municipalities 

Given the use of local engineering firms for such work, it is unlikely that Canadian firms will find 

this to be a profitable route, unless they bring unique or innovative approaches. 

In discussing optimal entry strategies, one municipal official expressed the view that "large, 

entrenched companies are very greedy" and that Canadian firms should approach small/medium 

siz,ed fimis to match Canadian strengths with weaknesses of the potential partner. 

12.2.5 State Governments 

As indicated in other sections of this report, states are an active purchaser of environmental goods 
and services. While the responsible parties are re,quired to hire the individuals to  do the cleanup, 

the state govenunent in question may hire an "oversight contractor" to follow the progress of the 

cleanup. States generally will use out-of-state companies but, as expressed by an official in the 
Utah state govermnent, "they encourage a local presence or sub-contractor". 

State govenunents do not provide formal recommendations to private companies regarding the 
relative quality of potential environmental service firms. Most states appear to maintain a list of 
suppliers "that anyone can join and that is of limited usefuhiess". It should be notexl, however, 

that we also spoke with private sector representatives and manufacturers who suggested that the 

opinions of state officials regarding possible suppliers are offered, at least indirectly, and that they 
are quite important. Thus, Canadian firms should bring their capabilities to the attention of the 

appropriate state officials. 

In our discussions with them, state officials also reiterated a point that we have attempted to make 

throughout this report. "Most firms learn about potential environmental service firms through 

word-of-mouth and industry associations". This suggests that Canadian firms must do their 
homework and develop as broad a contact base as possible. 



Section Thirteen: Advice from Canadian Sources

13.1 Advice from Trade Commissioners

When Attending a Trade Show

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.

Appendix B provides a listing of important trade shows related to the environmental sector.

Interested firms may wish to contact appropriate industry associations to fmd 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 are presented in Appendix A) are very

active in the trade show area, sponsoring Canadian pavilions at dozens of trade shows each year.

Department officials could also be contacted by firms in search of more topical information on

upcoming shows.

When Using the Trade Commissioner Service

Canadian engineering firms should have reasonable expectations of what can and cannot be

conducted by government officials abroad. While these officials 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, in numerous industry sectors, 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. 

• In the follow-up 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 meet and talk 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. 

13.2 Advice from Ernst & Young 

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 to Canadian firms for three 
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 change 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. 

• 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 a llow 

Canadian firms to acquire more of an on-the-ground sense of their U.S. market potential. 

Thus, rather than becoming overly dependant on edsting market statistics, Canadian firms can 

assume that their niche markets are substantially 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. 

Recommendations 

There is no one market penetration strategy that will suit all firms. The particular strategy that a 

fu-m 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 previous chapters 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 choose 

to enter. 

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 earlier in the report. 

• Manufacturing USA - $US 169 
• ACEC-US Annual Directory - $US 140 
• Environmental Engineer Selection Guide - free 



• The Cost of a Clean Environ nent - $US 50 
• Resource Guide to State Environmental Management - $US 40 
• Encyclopedia of Associations - $US 305 

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 specifically the environmental engineering 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 gove rnments and other organizations are also included. 

1) 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 that can be pursued. In many instances, the "teaming" may be on a 
project-by-project basis, where the Canadian firm provides some niche expertise. 

Buying a company or "buying" some local people may be the preferred and most profitable route to 
market entry. (Expected acquisition costs would likely be in the range of 3-4 times annual 
earnings, although higher growth firms may command a premium up to double this amount) 

2) In establishing their local presence, Canadian firms should extend 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, 
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scheduling, and managerial and technical complement that will be directed toward the U.S. effort.

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.

5) Canadian engineers should be aware that U.S. firms will probably expect Canadian market

assistance (toward private and/or public markets) 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 industries 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 consideréd essential in the U.S. service industries.

Some sources suggest that competition is tighter in the U.S. market, although potentially higher

profits can 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
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existing clients and other channels. In our view, each contact represents one step closer to a

potential U.S. contract. Governments, associations, municipalities, management consultants,

multi-national companies, competitors, construction firms, architects, previous clients, defence

contractors, and real estate developers are among those Canadian 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 lowered sewer

surcharges, enhanced feedstock recovery, increased process water recycling, reduced heat loss,

and so on.

12) Trade missions and shows are 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) with

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 reference documents identified, the organization of and participation in relevant missions

and trade shows, and the facilitation 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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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 21 trade offices/consulates in the United States,

which 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 fiom 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 proniotion 
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 fwiding 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 attaches 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

Boston

Buffalo

Chicago

Cincinnati

Cleveland

Dallas

Dayton

Detroit

Los Angeles

Miami

Minneapolis

New York

Philadelphia

Pittsburgh

Princeton

San Diego

San José

San Juan

Seattle

(404) 577-6810

(617) 262-3760

(716) 852-1247

(312) 616-1860

(513) 762-7655

(216) 771-0150

(214) 922-9806

(513) 255-4382

(313) 567-2340

(213) 687-7432

(305) 372-2352

(612) 333-4641

(212) 768-2400

(215) 697-1264

(412) 392-2308

(609) 452-9027

(619) 546-4467

(408) 289-1157

8-1-(809) 758-3500

(206) 443-1777

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

(313) 567-2164

(213) 620-8827

(305) 374-6774

(612) 332-4061

(212) 768-2440

(215) 697-5299

(412) 392-2317

(609) 452-8464

(619) 457-2844

(408) 289-1168

8-1-(809) 250-0369

(206) 443-1782

Territory

DC, DE, MD, VA, East.PA

AL, FL, GA, MS, NC, SC, TN

ME, MA, NH, RI, VT

west, central NY

IL, MO, WI, IA

satellite office

KY, OH, WV,west PA

TX, AR, KS, LA, NM, OK

satellite office

Toledo, MI, IN

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

AK, ID, OR, WA

Note: Canadian firms should ask for the Trade Commissioner or Commercial Officer in the

appropriate office.
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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, Illinois, 60604-4295, U.S.A. 

Canadian Consulate General, Cleveland, Illuminating 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 City, New York, 10020-1175, U.S.A. 

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



Location Telephone 	 Fax 

Industry, Science and Technology Canada 

The federal department of Industry, Science and Technology Canada has regional offices in all 
Canadian provinces. These offices house EATTC'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. 

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

(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 

(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 obtaine,c1 from (613) 995-5771. 

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. 

Telephone 	 Fax Location 

St. John's, Nfld. 
Charlottetown, P.E.I. 
Halifax, N.S. 
Moncton, N.B. 
Montreal, Que. 
Toronto, Ont. 
Winnipeg, Man. 
Regina, Sask. 
Edmonton, Alta. 
Vancouver, B.C. 
Whitehorse, Yukon 
Yellowknife, N.W.T. 

(709) 576-2781 
(902) 566-4222 
(902) 424-4242 
(506) 453-2875 
(514) 873-5575 
(416) 963-2501 
(204) 945-3172 
(306) 787-2222 
(413) 427-4809 
(604) 660-3935 
(403) 667-5466 
(403) 873-7381 

(709) 576-3627 
(902) 566-4030 
(902) 424-5739 
(506) 454-8410 
(514) 873-4230 
(416) 963-1526 
(204) 945-2775 
(306) 787-2198 
(403) 427-0610 
(604) 660-2457 
(403) 667-3518 
(403) 873-0101 
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Appendix B: Canadian Government's U.S. Environmental Activities for 1993/94

The federal Department of External Affairs and International Trade Canada participates and establishes "Canadian
stands" at a number of trade shows each year. In addition, the department supports a range of missions, seminars,
workshops and investment initiatives relating to the U.S. environmental market. The priority activities arepresented below.

Environment technology; national stand: Apr 1993 BostonNew England Environmental Expo

Restoration opportunities; mission to May 1993 Idaho Falls

Analytical laboratory certification; workshop May 1993 Washington (D.C.)

Environmental technology; investment forum May 1993 Atlanta

Municipal water management and handling products; Jun 1993 San Antonio
national stand: American Water Works Association

Equipment for handling, treatment, storage and Jun 1993 Atlantic City
transportation of hazardous material; national
stand: HazMat International

Air and waste management; national stand: Air Jun 1993 Denver
and Waste Management Association

Waste management and tneatment; national stand: Jun 1993 Chicago
Waste Expo '93

Partnering; seminar. North Coast Growth Capital Jun 1993 Cleveland
Conference Pittsburgh

Cincinnati

Solid waste management and treatment; national stand: Aug 1993 San Jose
Solid Waste Association of North America

Canada-United States environmental; forum Aug 1993 Raleigh

Biomass industry; national stand: First Biomass Energy Aug 1993 Burlington
Conference of the Americas



Hazardous waste; workshop Jan 	1994 	Pittsburgh or 
Cincinnati 

Sep 1993 	Phoenix 

Sep 1993 	Chicago 
- 

Sep 1993 	Houston 

Sep 	1993 	, 	Seattle 

Sep 1993 	Toronto 

Oct 1993 	Anaheim 

Wastewater management and treatment; national stand: 
International Publics Works Congress and Exposition 

Environnent Instrumentation; national stand: North 
American Instrumentation Society Exposition 

Water and wastewater equipment and services; mission to 

Environmental partnerffig; workshop 

Incoming Buyers Mission from United States to 

Wastewater treatment; national stand: Water 
Environment Federation 

Equipment for handling, treatment, storage and 	 Oct 	1993 	Detroit 
transportation of hazardous material; national stand: 
Great Lakes North-Am HazMat Show 

Environment; investment mission to 	 Oct 	1993 	Washington (DC.) 

Oil spill recovery and prevention products and services; 	 Nov 1993 	San Francisco 
national stand: Oil Spill Recovery and Prevention 
Exposition 

Environmental strategic alliance; workshop 	 Nov 1993 	Boston 

Environment; information booth: Great Lakes Trade Show 	Nov 1993 	Buffalo 

Hazardous waste; roundtable 	 Nov 1993 	Chicago, 
St. Louis, 
Milwaukee 

Equipment for handling, treatment, storage and 	 Dec 	1993 	Washington (D.C.) 
transportation of hazardous material; national stand 
and conference: Superfund '93 
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Industrial wastewater management (solid and Jan 1994 New York Citywaste); roundtable

Environmental partnering; workshop Feb 1994 Seattle

Environmental technology; forum Feb 1994 Atlanta

Hanford tour and partnering opportunities; workshop Mar 1994 Seattle

Air quality; seminar Mar 1994 New Jersey

Source: External Affairs and International Trade Canada
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Appendix C: 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 goverrunents 
and associations) that are seriously interested in the U.S. market. Through selecting the 
appropriate documents, an expenditure of around  SUS 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, Animal Directory - $US 140 
• Environmental Engineer Selection Guide - free 
• The Cost of a Clean Environment -  SUS 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 

interested Canadian firms. 



American Consulting Engineer

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 ($US 152).
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Environmental Finance: The Journal of Environmental Financing, Accounting, Taxation & 
Reporting - a quarterly journal that assists finance and accounting professionals and 
environmental engineers in planning for the impact of environmental laws and regulations on 
the corporation's bottom line ($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 
engine,ers and managers in developing a method of obtaining and maintaining the necessary air, 
water and RCRA permits ($US 168). 

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

Municipal Environmental Journal - a quarterly journal 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 ($US 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 Envirorunental 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). 

Envirorunental 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, recordke,eping, management, staffing, 
govermnent inspection, and other areas ($US 175). 

The Environmental Compliance 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 ($US 195). 
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The Environmental Dictionary - titis 500 page guide defines around 5000 terms used by the 
EPA and cross-references these to specific regulations ($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 
($US 60). 

Insurance Claims for Environmental Damages - this book examines- the legal aspects of 
insurance claims, what is necessary to manage clairns, 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 ($US 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 Tide DI - Conununity 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 Clairns 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 govenunent 
requirements ($US 40). 



Appendix D 

Leading Engineering and 
Environmental Firms in the 

United States 



Leading Engineering Firms in the United States

Company
^ame

Address CEO
Name

Phone Co'
Type

Sales
(S mil)

EmpL
(003)

Fluor Corp.
Fluor Daniel Inc.

3333 Michelson Dr.
3333 Michelson Dr.

Irvine
Irvine

CA
CA

92730
92715

Leslie G. McGraw
Vince Kontn

714975-2000
714 975 2000

P
S

6.278 20.1
Bechtel Group Inc.
yalliburton Co

P.O. Box 3965
3600 Lincol Pl

San Francisco
lD

CA 94119
y

Riley Bechtel
W

- -
415-768-1234 R

6,000
5,100

15.5
273

gtowtt & Root Inc.
n z

P.O. Box 3
al as

Houston
TX
TX

75201
77001

T. Cruikshank
T. Louis Austin

214978-2600
713 676 3011

P
S

4,263
2 0

655
WhcelabratorTechnologies Liberty Ln. Hampton NH 03842 Paul M. Montrone

- -
603-648-9496 P

.1 0
4931

36.0
74BE & K Inc.

Austin Co.
2000 International
3650 Mayfield Rd.

Birmingham
Cleveland

AL
OH

35243
44121

T.C. Kennedy
Thomas J Judge

205-969-3600
216-382-6600

R
S

,
1,400 •
1 319

23
: 0Foster Wheeler Corp.

asco Services Inc.
Perryville
2 World Trade

Clinton
New York

NJ
NY

08809
10048

.
L.E. Aaato
Richard F Albosta

201-730-4000
212 839 1000

P
S

,
1r43

.
8.0

CD' Corp. 10 Penn Center Plz Philadelphia PA 19103
.

Walter R. Garrison
- -

215-569-2200 P
1,000

887
5A

015Bechtel Power Corp. 15740 Shady Grove Gaithersburg MD 20877 Cordell Hull 301-258-3000
.

S 870•
.

7 6pusons Corp. 100 W. Walnut St. Pasadena CA 91103 W. E. Leonhard 916440-2000 R 820
.

8 CRust international Corp. P.O. Box 101 Birmingham AL 35201 David S. Rozendale 205-995-7000 S 800
.

3Slacobs Engineering Group Inc 251 S. Lake Ave. Pasadena CA 91101 Joseph J. Jacobs 818-i49-2171 P 794 31Tricot Holdings Inc 6500 Tracer Ln. Austin TX 78725 William C. Moycr 512-926-2800 S 740 • 7SWcstmark Systems Inc. 6500 Tracor Ln. Austin TX 787L5 by R. Inman 512-322-0222 S 7400 7SAECOM Technology Corp. 3250 Wilshire Blvd. Los Angeles CA 90010 Albert A. Dorman 213-381-3612 S 710 • 7 CTracer Inc.
Bechtel Civil Co.

6500 Tracer Ln.
50 Beale St.

Austin
"San Francisco

TX
CA

78725
94105

William C Moyer
Robert L Polvt

512-926-2800
415 768 1234

S
S

660 •
20 •

.
7S

1CRS Sirrine Inc 1177 W. Loop S. ' Houston TX 17027 B. W. Wilkinson
- -

713-552-2000 P
6
617

3.
21Air & Water Technologies P.O. Box 1500 Somerville NJ 08876 Eckardt C. Beck 201-6g54600 P 606 31Lummus Crest Inc.

ftu-Con Construction Corp.
1515 Broad St.
P. O. Box 100

B1oom6eld
Ballwin

NJ
MO

07003
63022

L.M. Roth
Manfred Lupp

201-893-1515
314391-6700

S
S

600
595

S3
4.Foster Wheeler Intl. Corp. 666 Sth Ave. New York NY 10009 N.W. Atwater 212-581-7770 S 570' 3Stone & Webster Inc. 250 W. 34th St. New York , NY 10119 William F. Allen Jr. 212-290-7500 P 566

.
<0 1SQGFetgus n Co. 1500 W. 3rd St. Cleveland OH 44113 Keith M. Price 216-523•5600 S 520

.
21Day & Zimmermann Inc 1818 Market St. Philadelphia PA 19103 Harold L Yoh Jr. .215-299-8000 R 500 14 (

Foster Wheeler USA Corp. Perryville Clinton NJ 08809 N.W. Atwater 201-7304000 S 500
.

01Sverdrup Corp. 13723 Riverport Maryland MO 63043 Bria R. Smith Jr. 314-436-7600 R 487 5.1Fluor Daniel Inc. Houston Div P.O. Box 5014 Sugar Land TX 77478 Joe D. Davis 713-263-1000 D 480 21United Engineets/C9nstructors
ed E IB

P.O. Box 8223
B

Philadelphia PA 19101 Gunnar E. Sarsten 215422-3000 S 480 31etsa ger a^n nc
B di F ld E i i

rwdaraY1 Cambridge MA 02142 LG.Modiglinoni 617494-7000 S 460•en x ie ng neer ng 1 Bendix Rd. Columbia MD 21045 Joe Engle 301-964-7000 S 450 71Brown & Root Intl. Inc. P.O. Box 3 Houston TX 77001 T. Edwatd Knight 713-676-3011 S 450 11Planning Research Corp. 1500 Planning Mc Lean VA 22102 W. Shelton 703-556-1000 S 438 61W* Laboratories 128 Maryland St. El Segundo ('A 90245 CM. Clough 213-322-1763 P 416 2(CFI2.N Hill Inc. P.O. Box428 Corvallis OR 97339 Hariand E. Moyer 503-752-4271 R 400 4.1
TAD Technical Services Corp. 639 Massachusetts C'smbridge MA 02139 D. J. McGrath Jr. 617-568-1650 R - 375 • 01R^olds Electrical & Eng. P.O. Box 9i1521 Las Vegas ' NV 89193 David Fraser 702-295-1000 S 360 31
Fluor Daniel Inc 10 Twin Dolphin Redwood Gty CA 94065 Peter J. Guest 415-595-6000 D 350 0^Heakels & McCoy Inc 985 Jol ly Rd. Blue Bell PA 19422 Paul M. Henkels 215•283-7600 R 350 3:
Sa^nt & Lundy

'
55 E. Monroe St. Chicago IL 60603 W. A. Otittenden 312-269-2000 R 350 • 3.IC1 Braun I=

Dun & M
1000 S. Ftaaont

W
Alhambra CA 91802 Robert N. Collins 818-300-1000 S 330 1a

es oore
BDM International Inc

911 ilshire Blvd.
7915 Jones Branch

Los Angeles
Mc Lean

CA
VA

90017
22102

George D. Leal
E.C. Williams

213-683-1560
703-848-5000

R
S

330 •
314

3:

W Kellogg Co.
H-R International I

3 Greenway PIL
2045 Li l H

Houston
E

TX 77046 Donald C. Vau ghn 713-960-2000 S 308 • 24
nc

Yat I
wy.nco n dison NJ 08817 Ronald Le Bri ght 201-287-2111 S 300 (1,

p nc.
lCF

P.O. Box 6508 Greenville SC 29606 Thomas H. Key 803-242-6960 S 300 6.1
Raiser Engineers Inc. 1800 Harrison St- Oakland CA 94612 William Stitt 415-268-M S 298

T
T

11
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Source: Service Industries USA, Gale Research
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Boyle Engineering Coremlort 
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[SC Inetonmental Inc. 
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KennedekniiKonsultanu 
Kahn Amman. Consulting Endineen 

L. Rober IChreadl à Associant 
Lewis A Zimmennan Amadeo, Mc. 
Ray E. Lewis Conoulling 
Matent Capriccio • Amidon. Inc. — 

Condoms and Engama 
Meguire Amman Inc. 

Mimer Gran, Inc. 
Mima N. Menines Amodie 
McClure Ingineering Company 
Mehmet. Paner • Seeley. Inc. 
Wied • Eddy. Inc. 

henni M. Montgomery, Canadai, 
Engama Inc. 
NIAI Contuldng Eralencri. Inc. 
tell Condom, lad. 
Mord A Anima Cœmmits 
Malcolm Pille. Mc. 

%et hale bic. 
Erefewional Migneering Conauleants, Inc. 
Qom« ErgineetIng. 
AIN tnarormentall Amochant Inc. 
Remue& Inc. 

Dolph  Bottela Engineering. PC. 
Rumb& Klepper • Kald 
Real Merommeal inprening 

Ordonnent Coup (REM) 
SAS Emden, Ire. 

Sarnen Amodams 

SU Contents Ire. 
SEATEC Insmidond CO., Ltd. 
Shaw. Helas .11 De Naple. Prenant 

Caponne, 
Shne.Hartery Enithern and Archisects, Inc. 
Sarto. Henni ml akCoy. Inc. 

Smetra • Meier, EnvImmental ErmInten 
and 'dentale* 

Meng/ • An0C/2•12, 
R. Soseford Cornoldrig Engamer 

Sadr., Corporation 
Tee h bond Gondar Metnem 

Source:  American Academy of Environme. ntal Engineers 



Appendix E

State Governmènt Environmental
Expenditures



State Government Environmental 
Expenditures 

($ Million) 

1. California 	 $1,486 
2. New Jersey 	 524 
3. Florida 	 466 
4. Illinois 	 393 
5. Pennsylvania 	 289 
6. Washington 	 247 
7. Massachusetts 	 238 
8. New York 	 236 
9. Michigan 	 221 

10. Louisiana 	 194 
11. Oregon 	 186 
12. Wisconsin 	 168 
13. Virginia 	 152 
14. Maryland 	 150 
15. Alaska 	 132 
16. Wyoming 	 128 
17. Minnesota 	 126 
18. Ohio 	 126 
19. Kentucky 	 120 
20. Texas 	 114 
21. Missouri 	 106 
22. North Carolina 	 97 
23. Georgia 	 93 
24. Iowa 	 88 
25. Tennessee 	 81 
26. Colorado 	 76 
27. South Carolina 	 71 
28. Montana 	 70 
29. Alabama 	 65 
30. Connecticut 	 62 
31. Idaho 	 61 
32. West Virginia 	 56 
33. Mississippi 	 54 
34. Indiana 	 52 
35. Utah 	 51 
36. Kansas 	 48 
37. Arizona 	• 	 47 
38. New Mexico 	 45 
39. Arkansas 	 44 
40. Oklahoma 	 41 
41. Maine 	 39 
42. Nevada 	 36 
43. Rhode Island 	 36 
44. New Hampshire 	 34 
45. Delaware 	 33 
46. North Dakota 	 33 
47. Nebraska 	 28 
48. Hawaii 	 28 
49. South Dakota 	 21 
50. Vermont 	 20 




